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INOACHUTEJIBHASA 3AIIMCKA

Y4eOnpiii Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SBISICTCS
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromuecs OBIIaJI€BalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KOoTopas GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOr'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMMA pa3BUTHS SKOHOMUKHU U OOIIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM KU3HU. B TO ke Bpemsi oBiajieHHe aOCTPAKTHBIMU U JIOTMYECKU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHaju3a pa3BUBAECT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHWE M AaHAJIOruw, (opMHUpyeT
KPEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xoxe u3yuyeHusi yuyeOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolnIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] TMPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
UHTEpIIpETalluk  TOJYYEHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMMUCSA MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak 4dYepe3 Y4YeOHBbId MaTepuayi, CIOCOOCTBYIOIIUN
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATECIIbHOCTH, TpeOyromed MpoAOKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ybTar.

B ocHoBe MeToanku oOydeHus anreOpe u HadaiaM MaTeMaTUYeCKOro aHAIN3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0YUCHUS.

B cTpykType yuebHOoro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATU3a»
BBIZICJICHBI  CIICAYIONIME COAEpKATEIbHO-METOauYecKkue JimHuu: «Yucna u
BbIYHCIICHUS», «DyHKIMU U rpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSKEHUM ABYX JIET



oOydJeHust Ha YPOBHE CpETHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU U pasaenaMiu. JJaHHbIH yaeOHbIi
KypC SBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEeOUHSET B cebe conepikaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIA3, TEOPUS MHOXKECTB, MaTeMaTnudeckas jJjoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIAJCBaIOT BCE Oojiee MMPOKAM MATeMAaTUICCKUM
amnmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyall, MPUMEHATHh 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTO Kypca, ISl PEUIeHUS CaMOCTOSTEIBHO
chOpMyITMPOBAHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «YUucina ¥ BBIYUCICHUS 3aBepIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCIa, YMEHUE JeiaTh NPUKUIKY, BBIIOJIHATH MPUOIMKEHHBIC
BBEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCEN  JIOMOJIHAIOTCS  MHO>KECTBOM
KOMILJIEKCHBIX 4uceld. B  KakaoM ©3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cIelnu(puYecKue 3aJayd M OMNEpaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHHUE KOPHS HATypalbHOM CTENEHW HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIONb3YEeMBIX YUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpYyeTCs TIPEACTABICHUE O SAMHCTBE MaTEMAaTHKH KaK HayKH W €€ pOJId B
MOCTPOCHUU MOJIENIEH PEaJIbHOrO0 MHpA, MIUPOKO HCIOIB3YIOTCS 0000IIeHne U
KOHKpETU3AITHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbrare OOydYaromIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx MmapaMeTpsl. [loydeHHBIE YMEHHS INMHPOKO HCIIOIB3YIOTCS TIPH
UCCJICTOBAaHNH (DYHKIIMI C TTOMOIIBIO MPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAXOXKJECHUE HAMOOBINNX W HAUMEHBIUX 3HAYCHUN (PYHKITUH.



JlanHasi conepxaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1O  ¢opMysiaM, MNpeoOpa3oBaHUs  palMOHAIBHBIX,
UppaIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKCHUM,
COJIEpKaINX CTEMEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIJICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKK JACAYKTHUBHBIX PaCCY>KICHUH,
paboTbl C CHUMBOJIbHBIMU (OpMamMH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCUMOCTEH B BUJIC PAaBEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBl I pEUICHUS MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-MeTOaUYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHIA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATHYECKUM AHAIU30M,
TaKk U C pEHICHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJiaMH 3aBUCUMOCTH MEXKIY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, MO3BOJISIFOLIMX BhIPAXKaTh 3aBUCUMOCTH MEXAY BEIUYMHAMHU B Pa3ITUUHOM
dbopme: aHaTuTUYECKOU, Tpaduyeckoii u ciioBecHo. Ero nsyuenue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

CopnepxartenbHas nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3aj]ad,
JIOCTYIMHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (QPYHKIUH, OMPEeAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUCHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEl, HAXOAUTh CKOPOCTH U
YCKOpeHHUsl TmpolieccoB. JlaHHasi cojaepkaTeibHas JHMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJIeJIEd pPEalbHbIX CHUTYyallui,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKJIAHBIX, B TOM YHCIIE COIUAIBHO-
HKOHOMHUYECKHUX, 33/]auax. 3HAKOMCTBO C OCHOBaMH MaTE€MAaTHYECKOIO aHajau3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (POPMATBHO-JIOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM PpACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOyUaromrecs y3HalT O BhIIAIOIIUXCS
pe3yJiibTarax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTEMaTUKH KaK HayKd, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKecTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3BIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH © ©€¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BBIPAKCHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueObHOoM Kkypce «AnreOpa M Hauajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJICITUPOBAHMS, KOTOPbIC MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTyallWi, WCCIACAOBAHMS O3TUX MOJENEH C IOMOIIBIO afmapaTra aireOpbl |
MaTEMaTHYECKOTO aHajii3a, WHTEPIPETANH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIM U3 Pa3/eioB MPOTPaMMBbI, IOCKOJBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HMCIIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEaIbHBIX  TPAKTHYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HAaxXOJIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIeMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIeCcCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yuenne yueOHOro kypca «AmnreOpa M Hayajlla MaTeMaTHYECKOTO
aHanu3a» otBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Parnmonaneupie ymcia. OOBIKHOBEHHBIE W JECATHYHBIC POOH, MPOIICHTHI,
OeckoHeuHble Tepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanuy ¢ JICUCTBUTENBHBIMM  4YHclIaMH.  Mojyib
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBA. [IpnOnMk€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOSIIEH (POPMBI 3aMUCH JACUCTBUTEIBHBIX YHCEI JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAaHHBIX.

ApudmeTnueckuii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuuHble U HATypasbHBIC
JgorapuMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHSA-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHb!I ¢ 11ebIMu K03 hUITMEHTaMU.
Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINUX CTEEHU U KOPHHU.

HNppaunonanpHbie YpaBHEHUS. OcHOBHBIE METO/BI peLIeHus
VPppalHOHAIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKALIUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHECHHSL. OcCHOBHBIE METO/IbI peleHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. PellieHne TpuroHoMeTpuueckux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuila CHCTEMBbl JIMHEWMHBIX
ypaBHeHM. OnpenenuTens MaTPULbI 2X2, ero FTEOMETPUUECKHU CMBICI U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS I PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PelieHne npuKIagHbIX 3a0ad € IIOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanmue mocTpOEHHOM MOJENN C MMOMOIIBIO MATPHII
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEealbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00JIaCTeil HAYKH U peanbHOMN KU3ZHH.

DOYyHKIUHN U TPAPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o0O0paTHble (QYHKIIHH.
Kommnosummst pyskiuii. I'paduk  yHkuu. DineMmeHTapHbIe MpeoOpa3oBaHUs
rpapuKoB (QyHKIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTku 3HaKONocTOSTHCTBA. YETHBIE 1 HeuéTHbIe QyHKIUH. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TIMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPa(UKOB.

CrenenHast (pyHKLHS C HATypaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0i CTEMEHU KaK (GyHKIIMKA 0OpaTHOM CTETeHU
C HATYypAJIbHBIM ITOKA3aTENEM.

[lokazaTenbHass u jorapupmuyeckas (yHKUUHU, UX CBOWCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelIEHUs YpAaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX IMpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4€CKOr0 aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTH4eCKOM HHAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoHeuHo yObiBarorast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
IIPOIrpeCCUU. JIMHENHBIW U SKCIIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
NpoLeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH I PEIICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMNA HENpPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIe PyHKIMH. OnpeaeieHne, reOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOxkecTBO, oOmnepaluyd HajJ MHOXKECTBAMU M HUX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO — ammapara s
ONMCAHUS PEAJbHBIX IIPOLECCOB U SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBHUE,
JI0KAQ3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHMUS.

11 KVIACC

Yuciaa v BBIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIEMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkinuaa asis penieHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHr U3 KOMIUIEKCHOrO uuchia. [IpumeneHue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIC CUCTEMBbI
U CHCTEMBI-CIIeJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHrne TpuroHoMeTpUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapu(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApAMETPAMU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMYHbIX 00JaCTel HAYKU U peaNbHOM KU3HU, HHTEpIIpETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommosunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pellleHUs] ypaBHEHUH W HepaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpoU3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne HanbobIero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIUU Ha OTpPE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEIICHUS B
NPUKIIAHBIX 3a/Jadax, Uil ONPEACIEHUS CKOPOCTH M YCKOPEHHWs MpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuina HaxoxaeHUS TEpBOOOPa3HBIX.

HNuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. BerauciaeHne onpenes€HHOro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIANEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEeHUH. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI  Au(depeHIruaIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C WX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOM MIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHHS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, pEIICHU, pacCy>KIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU H
OTIIbIXa, peryispHas (u3nuecKkass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOJIO0Us, HUHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeCcKoMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHUE BIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHUE MPHUPOTHON U COIMATLHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHUPOBAaHUE TIOCTYIIKOB W OIICHKA WX BO3MOKHBIX
MOCJIEACTBUMN JIJIs1 OKPY>KAIOIEH Cpe/ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYNMOCTH
JUTSL pa3BUTHUS IMBWIN3AINY, OBIAJCHUE SI3bIKOM MaTEMAaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATh MPOCKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATENIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA

ba3oBble 1ornueckue aeiicTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OnpeieSICHUs MOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccuPuKaluy,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENIBHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HAanOO0JIee MOIXOIANINN C YIETOM CAMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(MOPMAITUIO PA3TMYHBIX BUJIOB U (popm
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIILHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHUBeEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHH C YCJ'IOBI/ISIMI/I n
IeJIsIMHAU 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JdaBaTb IIOACHCHHUA IIO0 XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBlI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'ISITB pGSyJ'IBTaTBI pCIJ_ICHI/ISI 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEIICHUs 3a/1a4d, BEIOUpPATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4yH,
BHOCHUThH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJb COBMECTHOMU
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI pabOT, IOTOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT pabOThl, 00001IaTh
MHCEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B 0OmUiA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHMPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy o0yuyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PEe3ybTaThl MO OTJEIBHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAIUOHATBHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTENBHBIX YHUCEI, MOAYJb JEHCTBUTEIBLHOTO YHCIIA;

MPUMEHSITh JIpOOM W TIPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYNCIICHUS, TTPAaBUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHU;



CBOOOIHO ONEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IO0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOOJ/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM MOKa3aTeNIeM;

CBOOOIHO OIEpPUpPOBaTh MMOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHMSI-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIECHUS PALUOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX yPaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUISl PELICHHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHNE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
pelieHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCITOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCIICHHMS €ro 3Ha4eHus,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHWHBIX YPaBHEHH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
WCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C IMOMOLIBI0O MATpUI] U OINpEAETUTENEH,
MHTEPHPETUPOBATH MOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BAaTh CBOMCTBA JIEUCTBUM C KOPHAMH Il MpeoOpa3oBaHMs
BBIPAKCHUN;

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKAIIUX CTEIEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB JUIS npeoOpa3zoBaHuUs
Jorapu(pMHUECKUX BBIPAKECHUM;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: HUpPALMOHAJIbHBIC, MOKa3aTeJbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYILECTBIISAS MPOBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl ISl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAuMble (GOpPMYJbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUsSI, YpaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEIIM C MCTIOIb30BAHUEM allapara aiareopsol.

DOyHKuHuU U rpapuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: OOJACTH OMpPENeNICHUS M MHOMXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee U HauUMEHbIee 3HauYeHHe (YHKIMU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HeabIM TIOKa3zarenieM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTENEeHH Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM MTOKa3aTeleM;

ONEepPUPOBATh TOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U IPOOHO-JIMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeNbHAs W JorapupMuyeckas
byHKIMMA, UX CBOMCTBA U rpadUKH, MCIOIB30BaTh MX TpapUKU IJs PEIICHUs
YPaBHEHMU;

CcBOOOMIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YNCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 MCCIIENOBAHUS TIPOIECCOB M
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB M peajbHOU
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHAIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMETpUUECKasi MPOTrPeccus, TUHEHHBIA U
AKCMOHEHIIUATBHBINA POCT, (POPMYITa CIOXKHBIX MPOIIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

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



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE MOCIEI0BATENBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOTHO ONIEPHPOBATH OHATUSIMU: HEMPEPHIBHBIE (PYHKITUH, TOYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (GYHKIMS, HENpEpbIBHAs Ha OTPE3KE,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOIHbBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpalu  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMUCAHUS PEaTbHbBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce 0OyyarOUIMICA TOJYYUT CICAYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YHCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4yuCEN A pPEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YKCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJIHO OINEPUPOBATH MOHSITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apUPMETHUECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELUIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMbIE (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI H CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(pMUUYECKUX YPaBHEHUH U HEPABEHCTB;

pemarhb palMoOHAJIbHEIE, UppalOHaIbHbBIE, ITOKa3aTEeJIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U IapaMeTphbl;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDOKEHHUSI, YpPABHEHUsS, HEPABEHCTBA M HUX CHCTEMbl IO YCJOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEJIM C HCIIOJIb30BAHMEM ammapara anreOpshl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U HCCIENOBAaHUS pEasIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCITI0JI30BATh MPOU3BOHYIO JIJISl HCCIIEIOBaHUS (YHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3Ke;

UCIOJI30BaTh TMPOU3BOJHYIO [UJIi HAXOXKJICHHUS HAWJIY4yllero peuieHus B
MIPUKIIAJIHBIX, B TOM YHCJIE COUMAIIBHO-3KOHOMHYECKHUX, 3aa4ax, sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHUS IpOoLECcCa, 3aJaHHOTO (pOpMYIIOi MK rpaduKoM;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

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

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

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3jaesioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
n/n NMPOrpaMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOXecTBO IeHICTBUTENIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUI
) Oyukuuu U rpadpuku. CreneHHas GyHKIUS C 12 |
LIEJIBIM [TOKa3aTeeM
3 Apudmernaeckuii KOpeHb N-0i CTEICHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BbIpaXXeHUs U 2 |
YpaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
n/n NPOrpamMMbl Bcero Konrpoaunie o0pa3oBaTe/bHbIE Pecypchl
padoThI
I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUUecKre HEPaBEHCTBA
5 KomrnekcHeie yncna 10 1
HarypainbHble u niensle yucia 10 1
CucreMsl paliiOHaIbHBIX, UPPALNOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHIEe, CUCTEMATH3 IS 16 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

MHO)KGCTBO, onepanr Haa MHOXKECTBAMU U UX

KoauuecTBO 4acoB

Bcero

KonTposabHabie padoThl

1 . 1
CBOMCTBa

2 Huarpammel Diinepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara J1Js pelieHus 3a71au
Panmonanehblie yncia. OObIKHOBEHHBIE U

4 JeCSITUUHBIE TPOOH, MTPOLIEHThI, OECKOHEUHbIE 1
MepUOANYECKHe Ipoou
Panmonanehblie yncia. OObIKHOBEHHBIE U

5 JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1
MePUOINYECKHE 1podu

6 [Ipumenenue apobeii U NPOIEHTOB I PEeIICHUs |
MPUKJIaHBIX 3324

7 [Tpumenenue apoOeil ¥ NPOLIEHTOB IS PELICHUs |
MIPUKJIAJHBIX 3a1a4

2 HeiicTBuTenbHble uncia. PanimonaasHbIe U 1
UppalMOHAJIbHBIE YKCIIa

9 Apudmernueckre onepanuu ¢ AeCTBUTETbHBIMU 1
qrclaMu

10 Mopnynp AEUCTBUTEIBHOIO YHACIIA U €TI0 CBOMCTBA 1

11

[TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA
OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yJIbTaTa
BBEIYMCIICHUH




OCHOBHBIE METO/IbI pEIIECHHUS LETbIX U APOOHO-

12 palOHaIbHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/bI PELLIEHU LIEbIX U IPOOHO-
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/BI PELIEHUS LIENBIX U IPOOHO-
paloHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorousneHns! OT OIHOH epeMeHHOu. Jlenenue

15 MHOTO4JIEHa Ha MHOTOYIEH C OCTaTKoM. Teopema
bezy

16 MHoOrouieHsl ¢ HeIbIMH KOA(PPUIUEHTAMH.
Teopema Buera

17 Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18 Pewrenue cucreM TUHENHHBIX YpaBHEHUN
Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTpuipl 2X2, €ro reOMETPUIECKUI
CMBICJ U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHMUSI

20 Ornpenenurens MaTPHUILLI 2X2, €r0 TEOMETPUIECKUIN
CMBICJ U CBOMCTBA; BBIYUCIIEHHUE €r0 3HAYCHMUSI

)1 IIpumeHneHne onpenennTens Uil pELIeHNs CUCTEMBI
JIMHEWHBIX YPaBHEHUN

” Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

3 Pemenuie npukiaaHbIX 3a7a4 ¢ TOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPABHEHUMN

24 KontponbHas pabora: "PanmoHnanbHble ypaBHEHUS
n HepaBeHcTBa. CHUCTEMBI TMHENHBIX YpaBHEHUN"

)5 dyHK1UA, crtocoObl 3ananus GyHkuu. Bzanmao

obparnbie pyHkunn. Kommo3umus GyHKIwii




I'paduk Gynkmmu. InemeHTapHBIC TPEOOPA30BAHMS

26 .
rpaduKoB QyHKIIHIA
OO0nacTh onpeeneHuss 1 MHOKECTBO 3HAUCHUI

27 dbyakunn. Hynmu ¢pynknuu. [IpomexxyTku 3Hak
IIOCTOSIHCTBA

73 Yérubie 1 HeuéTHBIC pyHKuMU. [leproanueckue
¢bynkuuu. [IpoMexyTKH MOHOTOHHOCTH (PYHKLIUHU

29 MaxkcumyMmbl 1 MUHUMYMBI (yHKIMHA. Hanbombmee
Y HauMeHbIIee 3HaueHHe (YHKIIUN Ha TPOMEKYTKE

30 Jlunelinas, KBaJpaTu4Has U IpOOHO-TUHEHHAs
byHKIIUN

31 DeMEeHTapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpaduKoB STUX HYHKIUI

1 DrneMeHTapHOE UccieI0BaHuEe U TOCTPOEHUE
rpadukoB 3TuX QpyHKUNN

33 Crenens ¢ nensiM nokasareiaeMm. bunom Herotona

34 Crernens ¢ 11e6IM ToKa3areneM. buanom HeroToHa

35 CrenenHast GyHKLUS C HATYPaJIbHBIM U LEJIbIM
nokasareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas padora: "Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

37 ApudpmeTnueckuii KOpeHb HATypaIbHOW CTENEHH U
€ro CBOWCTBA

18 Apudmerniyeckuil KOpeHb HaTypaJbHOU CTETIEHHU U
€ro CBOMCTBA

39 [TpeoOpa3oBaHms YUCITOBBIX BBIPAKECHHIA,

COoACpIKAINX CTCIICHU U KOPHU




[Ipeo6pa3oBaHUs YUCIIOBBIX BhIPAKECHHIH,

40 COZIep KAIINX CTETICHH U KOPHU

A1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepKALIUX CTEIIEHH U KOPHU

4 Wppaunonansubie ypaBHeHUsI. OCHOBHBIE METOBI
peLIeHHs HPPAIMOHAIBHBIX YPaBHEHHH

43 WppaunoHansHble ypaBHeHUsI. OCHOBHBIE METO/bI
peleH s HPPAIOHAIBHBIX YPaBHEHHHA

m WppaunonansHble ypaBHeHUs. OCHOBHBIE METO/bI
peLeHHs HPPALlMOHAIBHBIX YpaBHEHHH

45 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppaMOHAIBHBIX YPaBHEHHH

46 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
UppaloHaAIbHBIX YPaBHEHHH

47 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
UppaloHaIbHBIX YPaBHEHHH

43 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
MppaIMOHAEHBIX YPaBHEHHHA
CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU KaK

49 ¢byHKIMN 0OpaTHOM CTENEHH ¢ HAaTypaJbHbIM
MOKa3aTeneM
CBoiicTBa U rpaduKk KOpPHS N-0i CTENEHU KaK

50 ¢byHKIMK 0OpaTHOM CTENEHH C HATypaIbHBIM
rokaszaresem

51 KonTponbnas pabora: "CsoiicTBa u rpaduk KOpHS
n-ou creneHu. MppanroHanbHbIe ypaBHEHHS "

57 CreneHb ¢ palioHAIBHBIM TIOKa3aTesIeM U eé

CBOICTBa




CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIEM U eé

53 . 1
CBOHCTBa

54 CreneHb ¢ palMOHAJILHBIM IIOKa3aTeIeM U eé |
CBOICTBa

55 [Toka3zarenbHast GyHKIHS, €€ CBOICTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIMU 1)1 pEeLICHUs |
ypaBHEHUH

57 Hcnonp3oBanne rpaduka GyHKIMH 1151 pEHICHUS |
ypaBHEHUH

53 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI |
peIeHHsI TOKa3aTeNbHBIX YpaBHEHHIA

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METObI |
peleHHsl MOKa3aTeNbHbIX YPaBHEHHH

60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI |
peleHus MoKa3aTeNbHbIX YpaBHEHHH

61 KonTponbhas padora: "[lokazarenbHast QyHKIHS. |
[TokazarenbHble ypaBHEHUS"

62 Jlorapudm uucna. ColicTBa Jorapudpma 1

63 Jlorapudm uucna. CpoiicTBa norapupma 1

64 Jlorapudm uucna. ColicTBa Jorapudpma 1

65 €CSITUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI 1

Y

66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1

67 [TpeoOpa3oBanue BRIpaKEHNUN, COACPIKAIIIX :
sorapupmbl

68 [TpeoOpa3oBaHue BRIpaKEHNUH, COACPIKAIINX 1

Jorapu@msl




[IpeoOpa3oBanue BbIpakKeHH, COIEepPIKALITIX

69
norapupmbl

70 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U Irpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK

7 Hcnonp3oBanue rpadrka QyHKINU I pelIeHUs
YpaBHEHU

73 Hcnonp3oBanne rpaduka GyHKIMA 115 pELICHUS
YpaBHEHUI

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI
pereHust JorapuPMHUUECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI
pelieHus JorapupMUIEcKux ypaBHEHUHA

76 Jlorapudmuaeckue ypaBHeHUss. OCHOBHBIE METOIBI
pereHust JorapuPMHUUECKUX ypaBHEHUN

77 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
Jorapu(PMUYECKUX YpaBHEHUM

73 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
JorapupMHUUECKUX ypaBHEHUN

79 Kontponbnas pabdota: "Jlorapupmuueckas
¢ynkus. Jlorapupmuueckue ypapenus"

20 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIOBOTO
aprymeHra

81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIOBOTO
apryMeHra

%2 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC YHCIOBOTO
aprymeHra

23 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO

aprymeHTa




Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEIICHNE

84 TPUTOHOMETPUYECKHUX (DYHKITHI YHUCIIOBOTO 1
aprymeHTa
TpuronomeTrpuueckas OKPYKHOCTb, ONIPEACIICHUE
85 TPUTOHOMETPUYECCKUX (YHKIIUHA YHUCIOBOTO 1
aprymeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeobpazoBaHe TPUTOHOMETPHUUCCKUX BBIPAKCHHI 1
91 [IpeobpazoBaHKe TPUTOHOMETPUUYECKUX BBIPAKCHUN 1
92 [IpeobpazoBaHye TPUTOHOMETPUUICCKUX BBIPAKCHUM 1
93 [TpeoOpazoBanye TPUTOHOMETPUIECKUX BBIPAKEHUM 1
94 Pemrenue TpuroHoMeTpruUECKUX ypaBHEHUM 1
95 Pemienvie TpuroHoMeTpUUECKUX YpaBHEHUM 1
96 Pemrenue TpuroHoMeTpruUECKUX ypaBHEHUM 1
97 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1
98 Pemrenue TpuroHoMeTpruUECKUX ypaBHEHUM 1
99 Pemrenue TpuroHOMeTpUYECKUX YpaBHEHUM 1
100 Perrenue TpUroHoMeTprUUECKUX YpaBHEHUM 1
101 KonTponbnas pabota: "Tpuronomerpuueckue |
BBIPKEHUS M TPUTOHOMETPUYECKHE YpaBHEHUS"
IlocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHHUS
102 nocieqoBaTelIbHOCTEN. MeTo ] MaTeMaTHYeCKOM 1

HHAYKIOUA




MOHOTOHHBIE U OIrpaHUYCHHBIC

103 nocsenoBarenbHOCTH. MicTopus ananuza 1
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckast Iporpeccus 1

105 I'eomerpuueckas nporpeccus 1

106 beckoHeuHo yObIBarolasi reoMeTpu4ecKas |
nporpeccus

107 Cymma OeCKOHEYHO yOBIBArOIICH IeOMETPHUISCKON |
porpeccuu

108 JIMHENHBIN 1 SKCIOHEHIUAJIBHBIN pocT. Uuco e. |
dopmyJia CIOKHBIX TPOLICHTOB

109 JIuHEeNHbIN 1 SKCIOHEHIUATIBHBIN pocT. Yuco e. 1
dopmyiia CI0KHBIX POLIEHTOB

110 Hcnonb30BaHne Nporpeccuu Ajs peeHus |
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

11 Kontponbnas pabota: "[locinenoBarensHOCTH U |
nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa 1

113 Touka pa3pbiBa. AcUMNTOTHI IpauKOB PyHKINN 1

114 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1

116 Meroa UHTEPBAJIOB Ul PELICHUS] HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUISl pELIEHUS] HEPABEHCTB 1

118 Meroa UHTEPBAJIOB Ul PELICHUS] HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENMPEPHIBHBIX (QYHKIUH 115 |

peuicHud 3a1a4




[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUI /1151

120 1
pelieHus 3a1a4
121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Onpe;[eneHHf, FEOMETPUUYECKHUI CMBICTT |
MIPOU3BOTHOM
123 Omnpenenenne, GU3NIECKUNA CMBICI MPOU3BOTHON 1
124 VYpaBHeHHE KacaTeNbHON K TpapuKy (yHKIIHH 1
125 VYpaBHeHHe KacaTenbHOU K rpaduky GyHKIUU 1
126 [Tpon3BoHBIC AIIEMEHTAPHBIX (QYHKINH 1
127 [Ipou3BoIHBIE AIE€MEHTAPHBIX (PYHKIIUN 1
128 [IpouzBoaHast CyMMBI, TPOU3BEICHUSI, YACTHOTO 1 |
KOMITO3UIIUU (YHKITHI
129 [IpouzBogHast CyMMBI, TPOU3BEICHUSI, YACTHOTO 1 |
KOMITO3UIIUHU (YHKITHH
130 [IpousBoHAs CyMMBI, TPOU3BEIACHHS, YACTHOTO U 1
KOMITO3UIIUHU (DYHKITHIA
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHU: )
"VpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHU: ]
"OyHKIMH"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATU3AINS 3HAHUMA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne i/m Tema ypoka
Bcero KonTpoabHabie padoThl

1 [IpumeHneHne nponu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

) [IpumeHneHne nporu3BOIHON K UCCIIEI0BAHUIO |
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

3 [IpmeHeHne mporu3BOTHON K UCCIIEI0BAHUIO |
(GbyHKIII HA MOHOTOHHOCTh M 9KCTPEMYMBI

4 [IpumeneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI

5 [IpumeHneHne nporu3BOIHON K UCCIIEI0BAHUIO |
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI

6 IIpumeHeHne MPON3BOJHON K HCCIIEI0BAHUIO |
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI

7 Haxoxzaenne HaubosbI1ero 1 HAMMEHbILIETO |
3Ha4YeHHUs HeNPEPhIBHON (PYHKIIMH HA OTpE3Ke

g Haxoxaenne HaubosbII1ero 1 HAMMEHbBILIETO |
3HAYEHUS HEMPEPHIBHON (PYHKIINK HA OTpE3Ke

9 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO |
3HA4YeHHUs HENPEPHIBHON (PYHKIIMH HA OTPE3Ke

10 Haxoxzaenne HaubosbI1ero 1 HAUMEHbILIETO 1
3HAYEHUS HENPEPbIBHOM (PYHKIINU HA OTpe3Ke

1 Haxoxzaenne HaubosbI1ero 1 HAUMEHbILIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIINU HA OTpe3Ke

2 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO 1

3HA4YEeHUs HETPEPHIBHON (PYHKIIMH HA OTPE3Ke




[IpuMeHeHne MPON3BOTHOM JIJIs1 HAXOXKICHUS

13 HaWIY4YILEro peleHus B IPUKIIaJHbIX 3a7a4ax

14 [IpuMeHeHne MpoON3BOIHOM 1JIs1 HAXOXKAECHUS
HaWJIy4lIero peleHus B IPUKIAAHbIX 3aa4ax
[IpumeneHnne npoU3BOIHOM ISl OIIPEACIICHUS

15 CKOpPOCTHU U YCKOPEHHS ITPOIIECCA, 3aJaHHOTO
dhopmyIoit wiu rpadpukoM
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS

16 CKOpPOCTH U YCKOPEHHS ITPOIIECCa, 3aJaHHOTO
dbopmyItoit i rpadpuKoM

17 Kommnoszurnus ¢yHkimit

18 Kommnozunust GyHKImit

19 Kommnoszurnus ¢yHkimit

20 I'eomeTpuueckue oOpa3sl ypaBHEHUI Ha
KOOPJAWHATHOM TUIOCKOCTH

o1 I'eomeTprueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TNIOCKOCTH

” Kontponsnas pabdora: "HccnenoBanue GyHKIHiA ¢
MOMOIIIBIO TPOU3BOAHON"

o [lepBooOpazHas, OCHOBHOE CBONCTBO
epBOOOPaA3HBIX

4 [TepBoobpazuble anemeHTapHbIX (yHKIuil. [IpaBuna
HaXO0XJACHUS [1epBOOOPA3HBIX

)5 ITepBooOpazHble aeMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0XKJICHHUS EPBOOOPA3HBIX

26 NHterpai. ['eoMeTpudecknil CMBICT HHTETpaia

7 Brruncnenue onpeen€HHOro HHTErpaa mno

¢dopmyne Hertorona-Jleitbnuna




Brrancnenue OHpCI[eJ'IéHHOFO HHTErpaia 1mo

28
dbopmynie Hetorona-Jleiioamma

29 IIpumeHeHne nHTErpana Ui HaXOKICHUS
IUIOIIAAeH IIOCKUX GUryp

30 [TpuMeHeHne UHTETpaa A HAXOXKACHUS 00bEMOB
TrE€OMETPUUYECKUX TET

31 [Tpumeps! perenuit TuddepeHnraaIbHbIX
YpaBHEHUU

1 [Tpumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUH
MatemaTuueckoe MOJEINPOBAHUE PEATIbHBIX

33 MIPOLIECCOB C MOMOIIBIO AU(HEePCHINATHLHBIX
YpaBHEHUU

34 KonrtponsHas pabdora: "[leppooOpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U
rpaduxu

36 Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U
rpaduxu

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

o Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduxu

39 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U
rpaduxu

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YpaBHEHUH ¢

ITOMOIIBE0 TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHHH C

H IIOMOLIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTU !

4 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C 1
ITOMOILIBEO TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUH C |
IIOMOLIbI0 TPUTOHOMETPUUYECKON OKPYKHOCTU

44 Pemienue TpuroHoMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

46 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (YHKIIUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELIEHUS TTOKA3aTEIBHBIX 1
HEPABEHCTB

50 OCHOBHBIE METO/bI PELIEHUS TTOKAa3aTENbHbIX 1
HEPABEHCTB

51 OCHOBHBIE METO/BI PELICHUS TTOKAa3aTEeNbHbIX |
HEPaBEHCTB

50 OCHOBHBIE METOABI PELIEHUS TTOKA3aTEIBHBIX 1
HEPABEHCTB

53 OcHOBHBIE METOBI PELIEHUS JIOrapU(PMUIECKIX 1
HEPABEHCTB

54 OcHOBHBIE METOBI PELIEHUS JTOrapu(PMUIECKUX 1
HEPaBEHCTB

55 OCHOBHBIE METO/IbI PEeLICHHS JTOrapu(PMUUECKUX 1

HCPAaBCHCTB




OcHOBHbBIE METOBI PELICHUS JIOrapu(PMUIECKIX

56
HEPABEHCTB

57 OcCHOBHBIE METOABI PELIECHUS UPPALMOHATIBHBIX
HEPABCHCTB

53 OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX
HEPABEHCTB

59 OCHOBHBIE METOABI PELIEHUS UPPALMOHAIBHBIX
HEPaBEHCTB

60 OCHOBHBIE METOABI PELIEHUS UPPALMOHAIbHBIX
HEPABEHCTB

61 I'paduueckue METOIBI PEICHUS UPPATMOHATBHBIX
YpaBHEHUI

& I'paduueckue MeTo bl peLIeHUs UPPALMOHATIBHBIX
ypaBHEHUH

63 I'paduueckue MeTO bl PeLIeHNs TOKAa3aTeNbHbIX
ypaBHEHUH

64 I'padnueckue MeToabl peleHus MoKa3aTeabHbIX
HEPaBEHCTB

65 I'paduueckue MeTo bl pelIeHHs J0rapuPpMUUECKUX
ypaBHEHUH

66 I'padmyeckue MeToabl pemeHus JTorapupMUIecKIX
HEPABEHCTB

67 I'padryeckue MeToabl pemeHus JTorapupMUIecKIX
HEPaBEHCTB

68 I'paduueckue MeTOIbI pelIeHNs OKa3aTeIbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUN

60 I'padnueckue MeToabl pereHus MoKa3aTeabHbIX U

Jorapu(pMHUUECKUX YpaBHEHUN




I'padmyeckue MeToabl perieHus MoKa3aTebHbIX U

70 norapuMUYECKUX HEPABEHCTB

71 I'paduueckue MeTo bl pelIeHHs TOKa3aTeIbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB

7 KonrtponsHas pabdora: "UpparnuoHaibHeie,
MoKa3aTeabHbIE U Jorapu(Muyeckre HepaBeHcTBa"
KommnnekcHble uncna. Anredpandeckas u

73 TPUTOHOMETpHUYECKasi POPMBI 3aruch
KOMILJIEKCHOT'O YHUCIIa
KommekcHble uncna. Anredpandeckas u

74 TpUTrOHOMETpHUECcKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHCIIa

75 Apudmernueckue onepaniy ¢ KOMIICKCHBIMH
qucIaMu

76 ApudmeTrrueckue onepanuu ¢ KOMIIJIEKCHBIMU
quclIaMu

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAWUHATHOM TUIOCKOCTH

73 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAUHATHOM TUIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMILJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

21 [IprmeHeHne KOMIUIEKCHBIX YHCEN [Tl peIIeHUs
(bu3MYECKUX U TEOMETPUUYECKUX 3a7a4

82 KonTponbnas pabora: "KommnekcHsie yucna'

83 HatypanbHble u Lienble uncia




84

HaTypaJ'IBHI)IC " 1eJIbIC Yuciia

85 [IpuMeHeHne IPU3HAKOB ACIUMOCTH LEJIBbIX YU CEIl

86 [IpuMeHeHMe NPU3HAKOB I€IMMOCTH LIEJIbIX YUCEeN

87 [IpuMeHeHMe NPU3HAKOB I€IUMOCTH 1IEJIbIX YUCE:
HOJl u» HOK

28 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX YUCEIL:
HOJ u HOK

29 [IpuMeHeHre NPU3HAKOB IETMMOCTH LeJIbIX YUCEll:
OCTaTKH 110 MOAYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEIL:
OCTaTKH 110 MOAYJIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEIL:

91 anroput™ EBKIuaa 1uis peleHus 3a1a4 B LEJIbIX
quciaax

92 KonrtponsHas pabora: "Teopus nenbix yncen"

03 Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEJICTBUS

95 OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTE! PallMOHAJIbHBIX YPaBHEHUN

96 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEN MPPALMOHAJIbHBIX YPAaBHEHUM

97 OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEN MOKa3aTeNbHBIX YpaBHEHUN

08 OCHOBHBIE METOABI PELLIEHUS CUCTEM U

COBOKYHHOCTeﬁ IIOKa3aTCIBbHBIX ypaBHCHI/II\/'I




99 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYITHOCTEH JIorapu()MUUYECKUX YpaBHEHHHA

100 OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(pMU4eCKUX ypaBHEHHH
[IpumeHeHne CUCTEM K PELIEHUIO MAaTEMaTHYECKUX

101 3a]1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HaAyKu U
peaJIbHOM JKU3HU, HHTEPIIPETALIMS TOTYYEHHBIX
pe3yabTaToB
[IpumeHeHne CUCTEM K PELIEHUI0 MAaTEMaTHYECKIX

102 3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U
peaJIbHOM JKU3HU, MHTEPIIPETALINS [T0JTyYEHHBIX
pe3yJIbTaToB
[IpumeHeHre HEPABEHCTB K PEIICHUIO

103 MaTeMaTHUYECKUX 3ajla4d U 3a]a4 U3 pa3IuyuHbIX
oOyacTell HayKH U peaJlbHOM JKU3HH,
MHTEpIpeTaIysl IOTYYEHHBIX PE3YJIbTaTOB
KonTponbnas pabota: "CucTeMbl palluOHANBHBIX,

104 HWPPAlMOHAIIBHBIX MTOKA3aTEIbHBIX U
Jorapu(MUUecKux ypaBHEeHUI"

105 PaunoHansHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HepaBeHCTBa ¢ HapaMeTpamMu

107 PanmonaneHble cucTEMBI ¢ MapaMeTpaMu

108 WppanmonanbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamu

109 HppaumoHaibHble CUCTEMBI C ITapaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMmu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPaMU




Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C

112 1
napameTrpamu

113 JlorapupmMuueckre CUCTEMBI C TapaMeTpaMu 1

114 TpuronomeTpuueckue ypaBHEHHUs C IIapaMeTpaMu 1

115 TpuronomeTpuyeckre HEPaAaBEHCTBA C MMapaMeTpamMu 1

116 TpuroHomeTpuueckre CUCTEMBI ¢ TapaMeTPaAMHU 1
[TocTpoeHue u nccae0BaHNE MATEMATHIECKUX

117 MOJEJIEN peabHbIX CUTYALMi C IOMOUIBIO 1
ypaBHEHUH C mapameTpaMu
[TocTpoenue u UCCiIeJOBAaHUE MATEMATHUECKUX

118 MOJ€EJIEN peabHbIX CUTYallUi C MOMOLIBIO CUCTEM 1
ypaBHEHUH C mapamMeTpaMu
[TocTpoenue u UCCiIeJOBaHUE MATEMATHYECKUX

119 MOJIENIEN PEATbHBIX CUTYyalllid C IIOMOILBIO CUCTEM 1
ypaBHEHUH C mapamMeTpaMu

120 KonTponbnas pabora: "3anauu ¢ napamerpamu" 1

121 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allksl 3HAHUMN: ]
"VpaBHeHus"

122 [ToBTOpenue, 06001IEHNE, CUCTEMATH3AIINS 3HAHUN: |
"VpaBHeHus"

123 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU: ]
"VpaBHeHus. CucteMsl ypaBHEHUN"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU: ]
"HepaBencrsa"

125 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUN: 1
"HepaBencrna"

126 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH: ]

"HepaBencrsa"




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIsl 3HAHUN:

127 " . | 1
[IpousBoaHas 1 €€ npuMeHEeHue
128 [ToBTOpenue, 060061IeHNEe, cUCTeMaTH3alus 3HAHU ! |
"I[IpousBoaHas u e€ mpuMeHeHue"
129 [ToBTOpeHmEe, 06001IIEHNE, CUCTEMATH3aIMs 3HAHU: |
"IIpon3BojHas u €€ npuMeHeHue"
130 [ToBTOpeHnue, 06001IeHNE, cCUCTEeMaTH3alUs 3HAHUH: |
"NuTerpan u ero npuMeHexue"
[ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3alUs 3HAHUH:
131 "y 1
[ToBTOpenue, 0000IeHNE, CUCTEMATH3AIMS 3HAHUI:
132 S 1
[ToBTOpeHnue, 06001IeHNE, cCUCTEeMaTH3alUs 3HAHUH:
133 "y’ 1
134 HToroBasi KOHTpoJIbHAsA paboTa 1 1
135 Hrorosast konTpobHas paboTa 1 1
136 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHETro oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MOHATHSAMM: pPAlMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JIECATUYHAs JPOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudMeTHUecKkue Omepanud ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIILHBIMU YU CIIAMU

BbimonHATe  npuOMMOKEHHBIE  BBIYMCICHMS, HUCIOJNb3YS  IpaBUIIa
OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PE3YJIbTaTa BEIUYMCICHUN

1.4

OnepupoBaTh NMOHATUSAMU: CTENEHb C LENbIM IIOKa3aTeJIEM, CTaHIapTHAS
¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
UCIMOJIb30BaTh MOAXOAILYIO (GOPMY 3amMch ACHCTBUTEIbHBIX YUCENT IS
peLICHUs IPAKTUYECKUX 3a]1a4 U MPEICTaBICHUs JaHHBIX

1.5

OnepupoBaTh MOHATHSMH: CHHYC, KOCUHYC M TaHT'€HC IMPOU3BOJBHOTO
yIia; MCIOJIb30BaTh 3alUCh IIPOU3BOJIBHOIO YIjla 4Yepe3 OOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKIUU

2.1

YpaBHEHHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSMU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO, LIETIOE,
palMOHAIIBHOE, ppanoHaIbHOE YpaBHEHHUE, HEPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

22

BoemonHsATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUM H
penarb TPUrOHOMETPUYECKHUE YPABHEHUS

2.3

24

BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPAllMOHATBHBIX
BBIDOKEHMM M peniaTb OCHOBHBIE THUIBI LENbIX, PAllMOHAIBHBIX H
VMPPALMOHAIBHBIX YPABHEHNUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA U HEPABCHCTBA JIsI PCHICHUA MATCMATHUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh peanbHBIE CHUTyallUM Ha S3BIKE aireOphbl, COCTaBIATH
BBIPAXXEHUS], YPABHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJa4M, UCCIIEN0BATh
MOCTPOCHHBIE MOJIEIU C HCIIOIH30BAHUEM arapara anreopsl

OyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpeneieHus] U MHOXKECTBO 3HaueHUd (yHKUuHU, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMM, HYIH
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh TpauKH JIHHEHHOW (QYHKUMH, KBaIPATUIHOU
’ byHKIMY, cTeneHHON (QYHKIUU C LIeTbIM MTOKa3aTeaeM
Hcnonk3oBare rpaduku GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCUMOCTEN IPU pEUIEHUM 3a7ad U3 APYTrUX YYEOHBIX NPEIMETOB U
’ peanbHOM JKM3HHU, BBIpaXaTh (OpMylTaMH  3aBHCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IOCIEIOBATEILHOCT, apUpMeTHdecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonbs30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEM M NPOrPECCHU I
’ pelIeHUs pealbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /A ONHCAHUS
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMM: HATypalbHOE, LEJIO€ YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JIEJMMOCTH LENBIX YMCEJ, PA3JIOKEHHE YHCIa Ha IPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM




1.3

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

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [Uld IIpeoOpa3oBaHUs BBIPAXKEHUH,

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

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
OIEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

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 3aaq

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOECHHBIE MOJIENH C UCIIOJIb30BAHNEM alllapaTa ajireopsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpPHOAWYECKAas (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOosblee U

HalMEHblIIee 3HaueHUs! (QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX JUIs
uccienoBaHus QyHKIMH, 33JaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH Tpa@UKd JTUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsL HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSMH: HENpepbIBHAS  (PYHKIUSA, TMPOU3BOJIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (U3HUYECKHH  CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOAHYIO IS UCCIEAOBaHUS  (YHKIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl HCCIEIOBAHUSA K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[MAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIIMATbHO-DKOHOMUYECKOTO U

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




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Uucna 1 BBIYUCIICHUS
Panmonanbhele  uncna. OOBIKHOBEHHbIE M JAECATHYHBIE JpoOH, TMPOLIEHTHI,
OeCKOHEeuHble  MepHoJMuecKue  apodbu.  Apudmernyeckue  omepauud  C
1.1 | palMOHaJBbHBIMU YHCIIaMH, NPeoOpa3oBaHUs YMCIOBBIX BblpakeHHH. [Ipumenenue
npoOell U MPOLIEHTOB JUISl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HppalMOHAIbHBIE  YHCHIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ menbiM mokaszareneM. CraHmapTHas ¢Gopma 3aluch JEeHCTBHUTEIHHOTO
1.3 gumcna. Mcnonp3oBaHue Moaxoasmied (GopMbl 3amucu TEHCTBUTENBHBIX YHCEN IS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbBIX
14 Apudmernueckuili KOpeHb HaTypaibHOU cTeneHH. [leficTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMmeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YUCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
5 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHne, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
WHTEPBAIOB
2.4  Pemenue 1enbix U ApOOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6  PemieHue TpUTOHOMETPUYECKUX YpaBHEHHM
57 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
10 Ob6nacTh ompeneneHuss U MHOXECTBO 3HaueHWd ¢yHkiuu. Hymu ¢yHknum.

[IpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTrpruyeckasi OKpy>KHOCTb, OMPEICICHHE TPUTOHOMETPUUECKUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
4p | TEOMETpHYECKas MPOTPECCHs. CymMa OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysna CI0XHBIX IPOLEHTOB. VCIosib30BaHHE MPOrpeccuu JUis
pelIeHus: pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHuoxecTBO, omnepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO arfapara Ui OIHUCAHUs pPEabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
5 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIHOHATIBHBIM
' MoKa3areyeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
’6 Cucrembl JNHHEHHBIX ypaBHeHMU. PellleHne NpUKIAIHBIX 3a4ad C IMOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a/1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAayK! U peallbHOM JKU3HU
3 OyHKIMU U TpaduKu




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBl (GyHKUIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUM 3a]ad U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOM )KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GyHKIIMU. MeToI HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

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

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXOXKACHHS HAUTyYLIEro peleHUs B IPUKIIATHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpuueckuii 1 pu3ndeckuii cMbIcil. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYINPOBATH
0o0paTHOE W HPOTUBOINOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM HHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHMsS IIPpU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATh MOHATUSMH: MHOKECTBO, IOAMHOXECTBO, OIEPALMU Haj
MHOXXECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypallbHON CTENEHH, CTENEHb
C palMOHAIBHBIM  IOKAa3aTeleM, CTeNeHb C  JCHCTBUTEIbHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IPOM3BOJILHOIO YHCJA, OCTATOK I10 MOAYJIIO, DPALUOHAIBHOE YHUCIIO,
UppallMOHAJIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, aropuT™ EBKiIMA NpU pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMH  CUMCIIEHUS; YMEHHE
BBITMIOJHATh BBIUMCIICHHE 3HAUYE€HUN W MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTeNeHsMU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-palMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IOHATUAMH: IOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprUIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuyeckass  IpOorpeccus; yMEHHE  3aJaBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia, (popma
3aIllMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPMrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAMTH apU(METHUECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMH: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb ypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue onepupoBarth MOHATHUSAMU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, d3KCTpeMyM (DyHKIMU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUYCHUS
(GyHKLIMU Ha IPOMEXKYTKE, HEpepbIBHAs (QYHKILUSA, aCHMITOTHI I'paduka
(GyHKIMH, 1epBasi U BTOpasi MpoU3BoIHAs (QYHKIUH, TE€OMETPUUECKUN U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIUHU;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (PYHKIMM, HAaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh IMPOU3BOAHYIO JI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI;, CTPOUTH
rpauKu MHOTOYJIEHOB C HCIIOJIb30BAaHHEM arlapaTa MaTeMaTHu4ecKoro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEero
pelIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUYecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI (PUTYP C TTOMOIIIBIO




HHTCrpaia;, NpuBOAUTE NPUMCPLI MATCMATUYCCKOIO MOACIIMPOBAHUSA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKUus, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAsS
byHKIHS, paroHaIbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUUYECKHE  (YHKUIUH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKLIMHM, TOKa3zaTesabHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapuKH W3YyYEHHBIX (YHKIHH, BBIIOIHATH MPE0Opa3OBaHUSA
rpaduKoB (pYHKIUH, HCIIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEHICHWH 33a1ad U3 JAPYIHX y4eOHBIX MPEIMETOB H
3ajjay U3 peasIbHOM JKMU3HU; BBIpAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIIHIA JJIs1 peTeHHs
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOIICHTHI, JI0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 3aJ1a4d U3 00J1aCTH YNpaBJICHUS JIUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAXKEHHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBarh MOHATUAMU: cpeliHee apupMeTHIecKoe, MelnaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO Ha0Opa; yMEHUE M3BJIEKATh, MHTEPIIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX IIPOLIECCOB U SBJIEHUH; IPEACTABIISATD
uH(pOpMaLMI0O C TOMOUIbIO TabnMIl M JAWarpaMM; HCCIIE0BaTh
CTaTUCTHUYECKUE JIaHHBIC, B TOM 4YHCJE C MPUMEHEHHEM IpaduuecKux
METO/IOB U JIEKTPOHHBIX CPEJCTB; Ipa)UueCKH UCCIIE0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOILNBIO JUarpaMM pacCeMBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITUS; YMEHHE BBIYHUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (opmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEpUpPOBATh
NOHATUSMH: CIyd4aiiHas BeJIMYMHA, pacIpeesieHue BEepOSITHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyuallHOW BEJMYMHBI, (YHKIHHM paclpelesieHuss H  IUIOTHOCTH
PaBHOMEpPHOTO, II0Ka3aTeJIbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIOJIB30BaTh CBOWCTBA M3YYCHHBIX paCHpeAeTCHUNA s
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUH; yMEHHE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh NOHATHAMH: COUYETaHHE, IEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYXKICHUS JJISl PEIICHUS 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune omnepupoBaTh IOHATHAMM: TOYKA, INpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECA IMpPsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIY IHPSAMBIMH, Yrojl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIIOJIb30BaTh IIPH
pelIeHNH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIBI) T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, NTPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenumnesn, Mpu3Ma, nupamujaa, (urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
HNOBEPXHOCTU MHUPAMUIBI, HMPU3MBI, KOHYCa, LMWIUHIApA, 00bEM KyoOa,

IIPSAMOYTOJIBHOTO ITapajulelieNuIela, UpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUSI KOHYCa M IMIMHApA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomiascs cdepsl, IINHAPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHl U TIOBEPXHOCTH
BpAICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHLHO
(dbopMyIHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
O CBOWCTBax M NMPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh MX; yMEHHE TMPOBOAMUTH Kiaccuukanuioo ¢Guryp Imo
Pa3MUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHuE MOAO0OMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHE OTHOIICHHS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 peanbHOM KM3HM; YMEHHE BBIUHCIATH N€OMETPUUYECKHE BEIMUYHMHBI
(mHa, yrous, TUIOmaAb, OOBEM, IJIOMIATh TOBEPXHOCTH), WCIOIB3YS
u3ydeHHbIE (POPMYJIBI U METO/BI, B TOM YHUCIE: IUIOMIA/b TOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAIs cephl; 00bEM Ky0a,
OpSMOYTOJIBHOTO Mapajjiesenunena, MUPaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, pa3joXeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEJICHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,[[XOI[SIH_II/Iﬁ METOHA I PpCHICHUA 3aJavu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHHUC  pacCllO3HABATDH

IMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HaYyKHU




HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JIPOOH, MPOILEHTHI,
’ OCCKOHEYHBIC MTEPUOUUCCKHUE IPOOH
13 Apudmernueckuii  KOpeHb  HaTypaslibHOW  cremeHu.  JlefictBus ¢
. apuQMeTUUECKUMHU KOPHSIMH HAaTypalbHOU CTETICHH
14 Crenenp ¢ nensiM nokazartesneM. CTelneHb ¢ PalMOHAIBHBIM IIOKa3aTENIEM.
' CBoiicTBa cTenEHU
L5 CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble yucia. ApuMeTHUECKUe OMepanuu C JACUCTBUTEIHHBIMU
1.7 yyciaMu. [IpubnuxEHHbIE BBIYKCICHMS, IpPaBUa OKPYIJVIEHUS, NPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPAaBHEHUS
22 HppaunroHainbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOTapuPpMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprdecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUI W HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsl JTUHEMHBIX YypaBHEHUN. OnpeieTuTeNb MaTPHIbI
3 OyHKIHH U TpaduKu




OynK1us, criocoos! 3ananus pyHkuun. ['papux ¢pynkiun. Bzanmuo oopaTHble

> byakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn QyHkmum.
30 [TpoMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.
' Maxkcumymbl 1 MUHUMYMBI pyHKUInd. Hanbonbliee 1 HauMeHbliee 3HaUCHUE
(GyHKINU Ha TPOMEKYTKE
13 CrenenHast QyHKIIMS ¢ HATypaJIbHBIM U IENbIM TOKa3zareneMm. EE cBoiicTBa u
. rpaduk. CBoiicTBa u rpaduk KOPHS n-0i CTEIIEHU
34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarensHas u morapudmudeckas GyHKIIUH, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumnTorel TpadukoB ¢yHKIM. CBoicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
18 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyrna CIIOXKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FM€eMEHTAPHBIX (YHKIIUN
[IpumeHeHne MPOM3BOJHON K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHnne HanbosbIIero 1 HaMMEHbIIEro 3Ha4eHUs (PyHKIUN
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluy HajJ MHOXKecTBaMu. J{narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsmMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Terna u MOBEpXHOCTH BpaIllCHUS




‘ 7.5 ‘ Koopaunatsl u BeKTOpBI




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 98160421728937443086516107854325912870385464152
Bnageney Cagpucnamosa BaneHTuHa QefoposHa

OeicTevTened C 25.10.2023 no 24.10.2024



http://www.tcpdf.org

		2025-09-08T16:07:16+0500




