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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeaHEro oOiero oOpa3oBaHMs,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE OOydaroIUXCcs Ha YPOBHE, HEOOXOAUMOM
JUIsL OCBOEHHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTHU U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMe.

VY4eOHbIll Kypc anreOpbl U Hayajdl MaTeMaTUYeCKOro aHaJv3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUHN Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSIMU ainreOpbl M MaTeMaTHMUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PaCCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa u Hadaja MaTeMaTHYECKOTO
aHaJln3a» 00ydYaroIIuecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAIlUH,
WHTEPHpPETAllUd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VYyeOHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHHS, TaK M dYepe3 crneuuduxky ydeOHOi
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00ydueHHs anredpe U HayajaM MaTeMaTH4eCKOro aHalIn3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3ay
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUKM: «Yucna u
BbruncieHus», «OyHkuuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanusa», «MHoxecTBa M Joruka». Bce OCHOBHBbIE
COJIEPKATEIIBHO-METONUYECKUE JIMHUM W3Y4arOTCsd Ha NPOTSHKEHUH JBYX JIET



oOydJeHusl Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH M pa3enaMu. JlaHHbIH yaeOHbIH
KypC SBIISICTCS WHTETPATHBHBIM, TIOCKOJBKY OOBEIWHSET B cebe coaepKaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIA3, TEOPHUS MHOXKECTB, MaTeMaTHdecKas JJoruka u apyrue. [1o
Mepe TOro Kak 0OydJaroIuecs OBIAJCBaIOT BCE OoJiee MMPOKAM MATeMAaTHICCKUM
amnmapaToM, y HHUX TOCJIEIOBATEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATHh 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTO Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMYIMPOBAHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHusi 0co0O€ BHUMaHuUE  yHeisieTcss  (OPMUPOBAHUIO  HABBIKOB
pallMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIIMMCS MHOXECTBA HATypajdbHBIX, IIEJIbIX,
pallMOHAIBHBIX W JCWUCTBUTENBHBIX  YKCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4ncel. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cIenn(UYecKue 3aJayd M OMNEepaluu: JeJICHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, O0COObIE CBOMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO KPyra HCIONb3YEeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX MPUMEHCHHSI TSI PEIICHHS Pa3IuYHBIX 3a1a4
dbopMHpYyETCS TIPEICTABIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIk B
MOCTPOCHUU MOJIENICH PEaJIbHOTO0 MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETH3AITHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro OoOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIO0M
pasaene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromivecss OBJIAJCBAIOT PA3IMYHBIMA METOJIAMHU  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHWH, HEPABEHCTB W CHUCTEM, a TaKXke 3aad,
coJepKanmx mapameTphl. [lodydeHHBIE YMEHHS IIHMPOKO HCIOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MTPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX
3a/1a4y M 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHHUN ()yHKIIUU.



JlanHasi comepxaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppPAIMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKAIMX CTENEeHU U Jorapudmbl. bmaronaps u3ydeHHIO anreOpanuecKoro
MaTepurasa IPOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU JACAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamMH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJIE paBEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3pPpeKTUBHbIC
WHCTPYMEHTBI ISl pELICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOYHOCTH KakK A3bIKa HAYKH.

CopnepxarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHUs MaTepurana. M3ydenue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pElIeHHEM ypaBHEHHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toil cofiepKaTeaIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOIIMX BbIPAXATh 3aBUCUMOCTH MEXKAY BEITMYMHAMHU B PA3IMUHON
dbopme: aHaTuTHYECKOU, Tpaduyeckoii u ciioBecHou. Ero nzyuenue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETU3AIH, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLUMMA, OMpEeAeNsaTh HMX HauOOJbIIME W HAUMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsI TpoueccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTyalWu,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyYaronInecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ pa3BUTHS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopepxxarenbHO-MeTOANYECKasl TUHUSA «MHOXKECTBa U JIOTHKa» BKIIIOYAET B



ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH H e€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBHIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TMOMOINIBIO arfmapara ajiredopbl H
MaTEMaTUYECKOT0 aHajli3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMBI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs I PEelIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pPEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3yueHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaTTU3ay.

Ha w3ydeHme ydyeOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BIYMCICHUSA

Pannonansupie uncia. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTpAcIed 3HAHUM U PEATbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepalMy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBocTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, PABUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YyJIbTaTa BhIUUCICHHI.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C panMOHAJIBHBIM IOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YKCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHBbIE TIpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUMN U
HEpPABEHCTB. MHOIOWIEHb OT OJHOW MepeMEHHOW. [lemeHne MHorousieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOTO1IIeHb!I ¢ T1eTbIMU KO3 DHUITIEHTAMHU.
Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
HMppallMOHAIBHBIX YPABHEHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

ITpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JNMHEWMHBIX ypaBHEHWH. Marpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUIECKHAN CMBICI U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, NPUMEHEHHUE OMNPEIEIUTENS I PELICHUS] CUCTEMBI
JMHEUHBIX ypaBHEHUW. PelleHne npukiagHbpiX 3a1ad C IOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanmue NoCTpOCHHOW MOAENH € TOMOIIBIO MaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJEJEN pPEealbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

@OyHkuuu U rpapuku

OyHkIus, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms yskiuit. I'paduk  QyHkimu. naemeHTapHble TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HEeuéTHBIe pyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnbiiiee 1 HauMeHblee 3HauyeHus: QyHKIIMM Ha POMEXYTKE.

Jluneiinasi, kBajpaTU4Hasi W JIpOOHO-NMHEWHasT (DYHKUIUU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIeJIbIM Toka3ateneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS n-0i CTEMEHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATypAJIbHBIM ITOKA3aTEJEM.

[TokazaTenbHass U jorapupmuyeckas (yHKUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHU.

TpuroHoMerpuueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GyHKIIUN YUCIIOBOTO apTyMEHTA.

QOYHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCAX U SBICHHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTU4eCKOM HHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHaln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIIBHBIN pocT. Hucno €. @opmyiia CI10KHBIX
npoueHTOB. Mcnosib30BaHWE TIPOTrpecCUH I PELICHUS peajbHbIX 3aaad
MIPUKIIATHOTO XapaKTepa.

HemnpepeiBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI



rpadukoB ¢yHkuuid. CBoHcTBa (YHKIMNA HENPEepPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUISl PELICHHS HEpaBEHCTB. l[IprMeHEeHne CBOWCTB HEMPEPHIBHBIX
byHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpast mponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBoanbie  3neMeHTapHbIX  ¢GyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLECCOB W SBIICHUW, IPU PELUICHUU 3a4ad U3 JAPYTrUx
y4eOHBIX NMPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KVIACC

Yucaa v BIYMCICHUSA

HatypanbeHble u uenbie yucna. [IpumeHeHue npusHaKoB ACIUMOCTH IIEJIbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpPUTOHOMETpUYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHr u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHBIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMU.

[IpumMeHeHne ypaBHEHHA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3’IHuHbIX 00JacTell HAyKU U peabHOM )KU3HHU, UHTEPIPETaIUs



MOJIYYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHCHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronometpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH I HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUU 3aJad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTh U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEIICHUS B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HhOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTpruueckuil CMbICI HHTErpANIa. BeraucieHune onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleitonuna.

[IpumeHeHne uHTErpana s HAXOXACHUS IUIOWAAEeH MIOCKUX (GuUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0 U depeHIaTIbHbIX
YPaBHCHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO 0OIIECTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMpPOBAaHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIATPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HaykKaX, TEXHOJOrusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELUICHU, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyabiM  chepam  TpoPeCCHOHANBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrt W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTUYecKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEHW JKM3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COITMATIbHO-IKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE TII00AIBHOTO XapaKTepa dKOJIOTHYECKUX PpoOJieM, OpUeHTAIUs
Ha TPUMEHEHHE MATEMATHYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHUPOBAaHUE TIOCTYNIKOB W OIICHKA WX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJIOBEUECKOM AESATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL IUBUWIN3AINH, OBIAJCHHUE SI3bIKOM MaTEMaTUKH U MAaTeMaTHYEeCKOM
KyJIbTYPOU KakK CPeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATh MPOCKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATEbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh W NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JTI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIONPATh HAaNOOJIee MOIXOSANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BOMPOCHl,  (UKCHPYIOUIME  MPOTUBOpEUYHEe,  MNpoodsiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aApPryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABJIATH AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MpEJICTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3IuyHbIX (dopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSICHEHHS I[I0 XOAYy pEILICHUs 3a/1auu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJibTar;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pElIEHUs, COIMOCTAaBIISITh CBOM CYXKAEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIHpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSTEILHO BBHIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAlMK U OCOOCHHOCTEN ayIUTOPHUHU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1au, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS TMpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATh PUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUAYaIbHOM
paboThl TpU pEeHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpeneisTh
BUJIbI pabOT, IOTOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUiA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITMPOBAHHBIM ydaCTHUKAMHU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOIEHTHI, HWPPALUMOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTMKEHHBIC BBRIUMCICHUS, TTPABUJIA OKPYTIICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYMCIICHNN;

cBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,



UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLIECHUS
IIPaKTUYECKUX 3a]a4 U NIPEICTaBICHUS JaHHBIX;

CcBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTAapUPM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOWIEH € UEJIbIMU KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHHI,
MaTpuId, ONPEACIIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICH,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IPUMEHATh ONPENEHUTENN JUIsl PELIEHUs CUCTEMbl JIMHEWHBIX YPAaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallu! C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIHM C IMOMOLIBK0 MAaTpULl U ONPEAEIIUTEIICH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMS
BBIPAKCHU;

BBITMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAJIBHBIM [TOKA3aTeIIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB LTSt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUM;

cBOOOIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(pMHUECKHE YPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCUIIBHBIX
IIEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHIA;



cBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDOKECHUSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

cBOOOIHO ONEPUPOBATh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3aaHusl (QyHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umnus GyHKuud, rpadux QyHKINH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNHU, HYJIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHBIE (PYHKUUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMbI (pyHKLIMH, HaumOoJblllee M HauMEHblee 3HaueHue (YHKIUU Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HelabIM ToKazareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(yHKUHHU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOCHUE UX TPaUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIsl PEIICHUS
YPaBHEHUI;

CBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB U
3aBHCHUMOCTEH IpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMYyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJIHO OMNEPUPOBATH MOHATHSAMU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh IPOIPECCUU JJIsl PEIIECHUS pEeAlbHBbIX 3a]ad IMPUKIAJHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NTOCIEN0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IMOCIEAOBATEIBHOCTH,



NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYECKOrOo aHajiM3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

cBOOO/IHO ONIEPUPOBATh MOHATUSIMU: HENIPEPbIBHbIE (YHKIMH, TOUKH Pa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINN;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 7151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasl U BTOpas IPOU3BOJHBIC
dbyHKIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MMPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1a4.

MHokecTBAa M JIOTHKA:

cBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO’KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHN 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpENeNICHUEe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0yuyenuss B 11 kjacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaJIUu3a»:

Yucsa v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEII, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCel,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3adad, NMPUMEHSTh alrOpUTM
EBxnuna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  I[OMOILBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEH TpH PEHICHUH TPUTOHOMETPUUYECKOTO



ypaBHEHUS;

CBOOOJTHO OINEpUpOBaTh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTHh YPAaBHEHUH H
HEPaBEHCTB, PABHOCUJILHBIE CUCTEMbI U CUCTEMBI-CIICJCTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI M COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHU U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalOHaIbHbBIE, NIOKa3aTelIbHbIE,
JorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

MPUMEHSTH TpaduuecKkre METObI JJIsS PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIUPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKCHHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEINM C HCIIOJIb30BAHMEM ammapara ajireOpsl,
WHTEPIIPETUPOBATH MMOTYyUYECHHBIN pe3yJIbTar.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUHA C MOMOILIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPAMHATHON
MJIOCKOCTH;

CBOOOJHO  OMNEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OpPUMEHATh (QYHKIMW JJII MOJICTUPOBAHHMS U MCCIECIOBAHUS DPEaIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCITOJI30BaTh MPOU3BOIHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HAOOJIbIIIEe U HAMMEHBITIEE 3HAYCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOJHYIO [IJIi HAXOXKJIECHHUS HAWJIY4ylIero peuieHus B
MPUKIIAJHBIX, B TOM YUCJIE COI[MATbHO-3KOHOMUYECKUX, 3a/1a4ax, JJIsl ONpeIeTIeHUs
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aJaHHoro (GopMyoi uiu rpaduxkom;

cBOOOZIHO OMNEpUpOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no gpopmysne Herotona-JIeitoHuna;

HAXOJUTh IJIOLIAIAHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIBIO UHTETPaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HaA IpPUMEpPE



cocTaByieHUs MU PepeHIINaIbHBIX YPaBHEHUN;
pemaTh NpUKIaAHbIe 33Ja4i, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHUECKOTO aHAJN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecype
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIE€JIBIM ITOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0 CTEIICHHU. 15 1
HppaumoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkmus. [TokazareapHbIe 10 1
ypaBHEHUs
Jlorapudpmuueckas GpyHKIUS.
5 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpuyeckue BoIpaXXeHUs U 2 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KIIACC

KoJsinvecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Tpaxrieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pasoBare/ibHbIEC
padoThI padoThI pecypesr
1 I/ICCJ'IGILOBaHI:Ie (GYHKIHHI ¢ TOMOIIBIO 2 1
IIPOU3BOIHOM
2 [TepBooOpazHast u MHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppatnmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUIECKHe HEPABCHCTBA
5 KomiiekcHele yncna 10 1
6 HarypanbHble U 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALUOHAIBHBIX
7 [I0KAa3aTeIbHBIX U JOrapu(pMUUECcKux 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMmeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMATH3 AN 16 ’
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MHO0k€ecTBO, Onepauy Hajl
MHO>KECTBAMU U UX CBOMICTBA

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeOpETHKO-
MHO>KECTBEHHOI0 aIapara Jyisl pelIeHus
3a1a4y

Parnmmonansabie yncina. OOBLIKHOBEHHEIE U
JECATUYHBIC TPOOH, TPOIICHTHI,
OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH

Pannonansaslie ynciaa. OOBIKHOBEHHEIE U
JECATHUYHBIE TPOOH, MPOLICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH

[Ipumenenue npobeit U MpOLEHTOB JIst
pEeLIECHUs TPUKJIIAIHBIX 3a1a4
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
pEeLIEeHUs TPUKJIIAIHBIX 3a]1a4
JlelicTBUTENbHBIE YHCIIa. PallnoHaNIbHbBIE U
HMppalroOHaJIbHbIC YHCTIA

10

ApudmeTnueckne orneparuu c
JENCTBUTENIBHBIMH YU CIIAMU

Mopynb AeiICTBUTEIBLHOTO YHUCIIA U €T
CBOWCTBA

11

[TpuOkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUM




12

13

14

15

16

OCHOBHBIC METOIbI PEIICHHS 1IEIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

OCHOBHBIE METO/IbI PELLICHUS LIEbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOTOUWIEHBI C HEIBIMU
koo dunmentamu. Teopema Buera

17
18

19

Pemienne cucteM JIMHEWHBIX ypaBHEHHUH
Pemrenne cucteM JIMHEWHBIX ypaBHEHHUH
Marpuia cucTeMsl JINHEWHBIX YPaBHEHHIH.
Onpenenurens MaTpulbl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUYCHUS

20

Onpenenurens MaTpulbpl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUYCHUS

21

22

23

[Ipumenenne onpenenuTens s pemeHust
CHCTEMBI JINHENHBIX YPAaBHEHUN
Pemenue npuknaaHeIxX 3a1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
Pemenue npuknaaHeix 3a1a4 ¢ HOMOILIBIO
CHUCTEMBI JINHEWHBIX YPABHEHHI

24

KonTponbhas pabota: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrucTeMbl
JUHEHHBIX YpaBHEHUN"




DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.

25 B3anmuo obpatHbie QyHKIUH.
Kommozurust ¢hyHKImii

26 I'paduk QyHkunuu. dnemMeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIUN
Ob6nacTp onpeneneHuss © MHOKECTBO

27 3HaueHui Gpynkuuu. Hynm pynkuun.
[TpomekyTKH 3HAaK MOCTOSTHCTBA
Ué&rHble 1 HEYETHBIC (PYHKITHH.

28 [Tepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMbl ¥ MUHUMYMBI (DYHKITHH.

29 Haubosnbiiee u HanMeHbllIee 3HAYCHHUE
(GYHKINU HAa TPOMEKYTKE

30 JluneliHasi, KBaJpaTU4Has U JpOOHO-
nuHenHas QyHKIH

31 DJIeMEHTapHOE UCCIICIOBAaHUE U
MOCTPOCHHE TPaPUKOB ITUX (PYHKLUH

32 DIEMEHTAPHOE UCCIIEI0OBAaHUE U
NOCTpPOEHUE TpaUKOB ITUX QYHKIUN

33 Crenens ¢ 1enbIM 1nokaszareiaeMm. bunom
Herorona

34 Crenensb ¢ 11e7bIM MOKa3atesneM. bunom
Herorona
CreneHHas GyHKIHUS C HATYpaJIbHBIM U

35 eJILIM IToKa3aTesieM. E€ cBolicTBa u
rpadux

36 KonTtponbHas padora: "CreneHHas
¢byukuus. E€ cBoiicTa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaJbHOU
CTENEHH U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON




39

CTEIIEHH U €0 CBOMCTBA

[IpeoOpa3oBaHus YUCIOBBIX BbIPAKECHHUIH,
COJIEpXKAIINX CTEIIEHH U KOPHU

40

41

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COZAEPKALLIMUX CTENIEHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTEIIEHH U KOPHU

42

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
METO/1bl PELICHUS UPPALMOHAIBHBIX
ypaBHEHU U

43

44

45

HppanuonaneHele ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS UPPALMOHATIBHBIX
YpaBHEHUN

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VPPALMOHAJIBHBIX YPABHEHUN

46

47

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
VPPALMOHATIbHBIX YPABHEHUM

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAJIBHBIX YPABHEHUN

48

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VPPALMOHAJIBHBIX YPABHEHUN

49

CaolicTBa U rpauK KOpHSI N-Oi CTENEHU
KakK (DyHKIIMU OOpaTHOW CTENEHH ¢
HATYpaJIbHBIM ITOKA3aTelIeM

50

CaoiicTBa U rpauK KOpHSI n-Oi CTENEHH
Kak (DyHKIIMHM 0OOpaTHOMW CTENEHH ¢
HATYpaJIbHBIM ITOKA3aTeIIeM

51

KonTponbnas pabota: "CpoiicTBa u
rpaduK KOpHS N-Oi CTETCHH.




Uppanuonanbubie ypaBHeHUs"

CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCJICM U

52 N 1
e€ cBoiiCcTBa

53 C:FCHCEIB C pallMOHAJILHBIM [10KA3aTEeJIEM U 1
e€ cBoiicTBa

54 C:FCHGI:IB C pallMOHAJIbHBIM I10Ka3aTeJIeM U 1
e€ cBoiicTBa

55 [oxa3zatenpHast GpyHKIMS, €€ CBOMCTBA U 1
rpaduk

56 Wcnonb3oBanue rpa:bmca byHKIMN 1715 1
pelleHNs ypaBHEHUH

57 Hcnonb3oBanue rpainKa byHKUMN A5 1
pelIeHus ypaBHEHHHA
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

58 METO/IbI peIlIeHUs T0KA3aTEeIbHBIX 1
ypaBHEHU U
[TokazarenbHble ypaBHEeHU. OCHOBHbBIE

59 METO/Ibl PEIIEHUS TOKA3aTENbHbBIX 1
ypaBHEHHHA
[lokazarenbHble ypaBHEeHUs. OCHOBHbBIE

60 METO/Ibl PEIIEHUS TOKA3aTENbHbIX 1
ypaBHEHHHA

61 KonrponsHas pabora: "[loka3arenbHast 1
¢yukuus. [lokasarenpHble ypaBHeHUS"

62 Jlorapudm uncna. CoiicTa gorapudpma 1

63 Jlorapudwm yucna. CoiicTBa orapugpma 1

64 Jlorapudwm yucna. CoiicTBa orapugpma 1

65 JlecsiTuuHble ¥ HaTypaJIbHbIE JIOTapU(PMBI 1

66 JlecsiTuuHble ¥ HaTypaJIbHbIE JIOTapU(PMBI 1

67 [IpeobpazoBanue BBIpAKEHUIH, |

COJIEpXKaIINX JToTapudMbI




[IpeoOpa3zoBanue BhIpaKEHUH,

68
CoJIepKaIINX JOTapr(PMbI

69 [IpeobOpazoBanue BoIpaXeHUH,
coJIeprKalIuX Jorapudmol

70 Jlorapudmuueckas GhyHKIMs, €€ CBOKWCTBA
u rpadux

71 Jlorapudmmueckas GyHKIuMs, €€ CBOHCTBA
u rpaduk

79 Hcnons3oBanue rpainKa byHKIUY 115
pelieHusl ypaBHEHHI

73 Hcnons3oBanue rpainKa byHKIUY 115
pelieHusl ypaBHEHHI
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METObI PELICHUS
norapu(MHUECKUX YpaBHEHHMA
Jlorapudmuueckre ypaBHEHUSI.

75 OCHOBHBIE METObI PELICHUS
norapu(MUUECKUX YpaBHEHUN
Jlorapudmuueckre ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHHM

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
jorapu(pMHUUECKUX YpaBHEHHHA

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
jorapu(pMHUECKUX YpaBHEHHMA
KonTtponpHas padora:

79 "Jlorapupmuueckas ¢yHKIHUS.
Jlorapugmuueckue ypaBHeHUs"

30 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

31 Cunyc, KOCHHYC, TAHT€HC U KOTaHTE€HC

YHUCJIOBOT'O apTyYMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

82 YHCJIOBOI'O apryMeHTa

33 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YKCJIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpe/ie/IEHUE TPUTOHOMETPUUECKHUX
(YHKLUH YUCIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKUX
(YHKLUI YUCIOBOrO apryMeHTa

36 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

27 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

23 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX
BbIpQKEHUI

91 Hpeo6pa3ouBaHHe TPUTOHOMETPHUUYECKHX
BBIpOKEHU I

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIpOKEHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX
BBIpKEHU I

04 Perienne TpUroHOMETPHUUECKUX
ypaBHEHHHA

95 Pemrenne TpuroHOMeTpUYECKUX
YpaBHEHUNU

96 Pemienne TpUroHOMETpHUUECKUX

ypaBHEHUU




Pemenuie TpUroHOMeTpHUUECKUX

97 .
yYpaBHEHUH

08 Pewenne TPUrOHOMETPHECKHX
YpaBHEHUU

99 Pemenue TPArOHOMETPHYECKHX
yYpaBHEHUH

100 Pewenne TPUrOHOMETPHECKHX
YpaBHEHUU
KonTponbhas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBaTebHOCTH, CLIOCOOBI 3aJaHUS

102 nocienoBareibHocTe. MeTon
MaTEeMaTUYeCKOU UHIYKIIUH
MoOHOTOHHBIE U OTpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus ananusa
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTrpuueckas mporpeccust

106 beckoneuHo yObIBaroI1as reoMeTpuuecKas
nporpeccust

107 Cymma 6GCKOH6:{HO yOBIBaroIIeHt
TE€OMETPUYECKOHN IPOTPECCUU

108 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIMAIBHBIN POCT.

110

111

Yucno e. Dopmyrna CI0KHBIX TPOIIEHTOB
Hcnonb3oBanue mporpeccuu amis
PEIICHMA pCAJIbHBIX 3a1a4 IIPUKIaJHOTO
xapaktepa

KonTponpHas padora:
"[TocnemoBaTenbHOCTH U TIPOTpecCun’”




112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIII

114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (YHKIIMI HEPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB [UIsl PELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GYHKIMH 1S pelieHus 3a1a4

121 [IepBas 1 BTOpasi NpOU3BOAHBIE PYHKIIMH

122 OnpeaeHeHHUe, T€OMETPUUYECKUM CMBICTT
IIPOU3BOTHON

123 OnpeaeHeHHve, (UBUYECKUN CMBICI
IIPOU3BOJHOU

124 YpaBHeHUEe KacaTelbHOU K rpaduKy
byHKIUN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuxy
byHKIIUN

126 [Tpou3BoiHbIE AIIEMEHTAPHBIX (QYHKIUN

127 [Tpou3BoiHbIE AIIEMEHTAPHBIX (QYHKIUN

128 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMHU (YHKIUH

129 [IponsBoHas cyMMBI, IPOU3BEACHMUS,




YACTHOTO ¥ KOMIO3UIIUK (DYHKITHI
[Tpon3BoHAS CyMMBI, TPOU3BEICHHUSI,

130 YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI I

131 KonTponsHas padora: "[IponsBoanas” 1 1

132 [ToBTOpeHnue, 06001ICHNE, 1
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

133 [ToBTOpEHME, 0000IICHNE, 1
cucreMaru3aus 3HaHui: "OyHkuun"

134 Hrorosast kKoHTpoIbHAs paboTa 1 1

135 Hrorosast KoHTpoIbHAs paboTa 1 1

136 [ToBTOpEHHE, o606meHI/vIe, 1
CHUCTeMaTH3aIns 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10O 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHue nporu3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTh U IKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTh U IKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
MCCIJIEIOBaHUIO (QYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOobIIETr0 1
HAaMMEHBIIIETO 3HAYEHUSI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIIETO 1
HaMMEHBILIETO 3HAYEHUsI HENPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIbIIIETO U
HAaMMEHBILIETO 3HAYEHUsI HEPEPHIBHOM




10

11

12

13

14

(GYHKIIMH HAa OTPE3Ke

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
GYHKIIMY Ha OTpe3Ke

Haxoxnenue HaubobIiero u
HAaWMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
GyHKIINHY Ha OTpe3Ke

[TpumMeHeHne NpOU3BOIHOMN AT
HaXO0X/ICHNS HAaWIY4IlIero peleHus B
IPUKJIAJHBIX 331a4ax

[IpuMeHeHne npou3BOHON IS
HaXO0KJICHUS HaWTy4Ilero peeHus B
IPUKIIAIHBIX 3a7auax

15

16

[IpuMeHeHne Npon3BOHOM s
OIIpEEIIEHUsI CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro GopMysIoN WK
rpaduKom

IIpuMeHeHne MPOU3BOJHON IS
oTpezieNieHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJJaHHOro (opMyIIoi Uiu
rpaduxkom

17

Komnozunus ¢pyHkiui

18

Komnosumus ¢pyHkumii

19
20

Komnosunus ¢pyHkuui

I'eomeTrpuueckue oOpa3sl ypaBHEHHI Ha
KOOPJMHATHOM IIOCKOCTH

21
22

['eomeTprueckue o6pa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

KonTtponsHas pabdora: "Mccnenoanue




GYHKIHHA ¢ TTOMOIIIBIO TTPOU3BOAHOMN'
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23
epBOOOPA3HBIX
[TepBOOOpa3HbBIE dNIEMEHTAPHBIX

24 dbynakuuid. [TpaBuna HaXoXACHUS
epBOOOPA3HBIX
[TepBOOOpa3HbBIE dNIEMEHTaAPHBIX

25 dbynakuuid. [TpaBuna HaxoXaCHUS
epBOOOPA3HBIX

26 Huterpai. I eoMmeTpuyeckuii CMbICI
UHTETpaa

27 Brruucnenue onpenenéHHoro MHTerpana
o popmyne Herotona-JleliOuuma

73 Boruncnenue onpeneiaéHHOro HHTErpaia
no ¢popmyne Hetorona-Jlelibauma

29 [IpumeHnenue nHTETpaNa s
HAXO0X/ICHUS TUIONIaIel TUIOCKUX (PUTYp
[TpumeHeHue uHTErpana s

30 HaXO0X/IeHUS 00bEMOB r€OMETPUUECKUX
TN

31 HpHMepLIUpemeHHITI nuddepeHIaTbHBIX
ypaBHEHUU

3 [Tpumeps pemienuit AudpepeHnnaIbHbIX
ypaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHUE

33 peabHBIX IIPOLIECCOB € ITOMOILBIO
nudepeHInaTbHBIX YpaBHEHUN

34 KOHTpOJ'II':'HaSI pabora: "IlepBooOpazHas u
HUHTETpal

35 Tpuronomerpuueckue GyHKIHH, UX
CBOIicTBa U rpadUKu

36 Tpuronomerpuueckue GyHKIIMH, UX




37

CBOIiCcTBa U rpaduKu

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U rpaduKu

38

39

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpadMKu

Tpuronomerpuyueckue GYHKIHH, HX
CBOWCTBA U IrpaduKu

40

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

42

43

44

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX
YpaBHEHUH € TOMOUIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH
Pemenue TpuronomeTpuyeCcKux
HEpPaBEHCTB

45

46

47

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
Peuienne TpUroHOMETpUYECKUX
HEPaBEHCTB

48

KonTponbnas pabota: "I'paduku
TPUTOHOMETPUUYECKUX (PYHKIUH.
TpuronomeTrpuyeckue HepaBeHcTBa"

49

OcCHOBHEIE MCTOABI pCHICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIE MCTOJBI pCHICHUSA

>0 MOKA3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIEC METO/IbI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METOIBI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

55 OcHOBHBIE METOIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METOIBI PEIICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

57 OcHOBHBIE METOIbI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
UPpaIlMOHATILHBIX HEPABEHCTB

59 OcCHOBHBIE METOIBI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB

60 OcCHOBHBIE METOIBI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB

61 I'padmueckue MeTobI petiieHs
UPpAIMOHATIBHBIX YPaBHEHHIMA

62 ['padmyeckue MeTObI petueHns
HUPPAIMOHATLHBIX YPABHCHHMA

63 ['padmyeckue MeTo IbI petiieHs
MOKAa3aTeNbHBIX YpaBHEHUN

64 I'paduueckue MeTobI peneHus
MOKAa3aTeIbHBIX HEPABCHCTB

65 ['padmaeckue METOIBI pEIICHHS

JorapupMHUECKUX YpaBHEHUI




66

['paduueckue METO bl peIICHUS
norapupMHUECKUX HEPABEHCTB

67

68

69

70

71

I'paduueckue MeTo Bl pemeHus
JOrapu(PMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHU M

I'paduueckue MeTObl perIeHus
NIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
YpaBHEHUN

['padmyeckue METOABI peLICHHS
MOKAa3aTeNIbHbBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

I'paduueckue metozs! pereHus
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPaBEHCTB

72

KonTtponsnas pabora:
"UppaunoHanabHble, MOKa3aTeIbHbIE U
norapudmuyueckue HepaBeHcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

75

76

77

ApudmeTnueckne onepauu c
KOMIUIEKCHBIMU YHCIIAMU
ApudmeTnueckne onepauu c
KOMIUIEKCHBIMU YHCIIAMU

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM IIOCKOCTH

78

N300pakeHne KOMIIJIEKCHBIX YHCel Ha




KOOPJMHATHOM IJIOCKOCTHU
®opmyna Myaspa. KopHu n-oii cternenun

7 13 KOMIUIEKCHOTO YHCIia

30 ®opmyna Myaspa. KopHu n-oii crenexu
13 KOMIUIEKCHOTO YHCIIa
IIpuMeHeHne KOMIUIEKCHBIX YUCEI [

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4

32 KOHTR'OJILHaﬂ pabora: "KoMIiekcHbIe
qucia

83 Harypasibnble u nensie yucna

84 Harypasibnble u nesbie ynucia

35 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YHUCEI

36 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIbIX YUCEl

37 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nensix yucesn: HOJl u HOK

38 [IpuMeHeHne npru3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne nprU3HAKOB ACIUMOCTH
LEJIbIX YHCEII: OCTATKU 10 MOJYJIIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
I[EJIBIX YHCEJI: OCTATKH 110 MOJIYJIIO
[IpuMeHeHne npru3HAKOB ACITUMOCTH

91 LEJbIX YKCcell: anroput™ EBkinaa as
pelieHus 3a/1a4 B 1EJIbIX YUCIIax

9 KOHTp"onLHaﬂ pabora: "Teopus membix
qucen
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-

CIICOACTBUA




94

95

96

97

98

99

CucreMa 1 COBOKYITHOCTh YPABHEHUU.
PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM H
COBOKYIIHOCTEW pallMOHAIbHBIX
ypaBHEHU M

OcCHOBHBIE METOJBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUN

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUN

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U

COBOKYITHOCTEH JIOrapu(PMUUECKUX
ypaBHEHUU

100

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH JOTapu(PMUUECKUX
ypaBHEHUU

101

[IprMeHeHne cUCTEM K PEIIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
Pa3IUYHBIX 00JaCTe HayKH U pealibHOM
JKU3HU, UHTEPIIPETALUS IIOJyYEHHBIX
pe3yJIbTaToOB

102

IIpuMeHeHne CUCTEM K PEIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3IMyYHbIX 00JacTel HayKH U peaibHOM
JKU3HU, UHTEPIIPETALUS IIOJyYCHHBIX
pE3yJIbTaTOB

103

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 U3




pa3anyYHbIX 00JacTel HayKH U peaibHOM
JKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJbTaTOB

KoHntposnbnas padora: "Cucremsl
palroOHATBHBIX, UPPALUOHATBHBIX

104 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHHUN"

105 PanuonanbHble ypaBHEHUS €
napaMeTpamu

106 PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107 PanronasbHble cucTEMBI ¢ TapaMeTpaMu

108 HppanmoHanbHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpamMu

109 HppanmonaibHbie CUCTEMBI C
napaMeTpamu

110 IToxazarenbHble ypaBHEHUS, HEPABEHCTBA
C IapaMmeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHeHuUs,
HEPABEHCTBA C TapaMeTpaMHu

13 Jlorapudmuueckue CUCTEMBI ¢
napaMeTpamu

114 TpuronomeTpruyecKkue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKrue HEPABEHCTBA C
napaMeTpamu

116 TpUroHOMETpUUYECKNE CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

117 MaTEMaTUYECKUX MOJENIEN PEeabHBIX

CUTYallMil C TOMOIIbIO YPABHEHUH C




118

napaMeTpamu

[ToctpoeHune u uccienoBanue
MaTEeMaTUYeCKUX MOJEIIEH peabHbIX
CUTyalH C IIOMOILBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

119

120

IToctpoenue u uccnenoBaHue
MaTEeMaTUYECKNX MOJEJIEH peanbHbIX
CUTYyAalUH C IOMOLIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

KonTponbhas pabota: "3anauu ¢
napamerpamu”

121

122

123

124

[ToBTOpenue, 06001ICHNE,
cucTemMaTu3anus 3Hanuil: "YpaBHeHus'

[ToBTOpenue, 06001ICHNE,
cucTemMaTu3anus 3Hanuil: "YpaBHenus'

[ToBTOpEHHE, 0000IICHNE,
cUCTeMaTu3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenue, 06001IIEHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

125

126

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3Hanuii: "HepaBeHcrsa'

[ToBTOpenue, 06001IEHNE,

cucreMartusaius 3Hanuii: "HepaBeHncrpa"

127

128

129

[ToBTOpenue, 06001IEHNE,
cucreMarusanus 3HaHui: "[IponsBogHas
U €€ npumMeHeHue"

[ToBTOpenue, 060061ICHNE,
cucreMarusanus 3HaHui: "[IponsBogHas
U €€ npuMeHeHue"

[ToBTOpeHnue, 060061IeHNE,
cuctemarusanus 3HaHui: "IIpousBogHas




u e€ npuMeHeHue"
[ToBTOpEHME, 0000IICHUE,

130 cucremarusauus 3HaHui: "Uurerpan u 1
ero npumMeHenue"

131 [ToBTOpEHME, 0600IICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oyukuun"

133 [ToBTOpEHHE, 0000IICHUE, 1
cucreMaru3aius 3HaHui: "OyHkuun"

134 Hrorosast kKoHTpoIbHAs paboTa 1 1

135 Hrorosast kKoHTpoIbHAs paboTa 1 1

136 [ToBTOpEHHE, o606meHI/vIe, 1
CHUCTEeMaTH3aIns 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC
Kon .
T IIpoBepsiemble HpeMeTHbIe Pe3y.IbTATLI 0CBOEHUS 0CHOBHOM
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BIYUCICHUS
11 OnepupoBaTb NOHATUSMM: pALUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JECTUYHAs APOOb, IPOLIEHTHI
10 BL{HOJIH)ITB apu(METHYECKHEe OIepalul C  PalUOHATBHBIMH U
JeMCTBUTENIbHBIMU YHCIIAMHU
13 BeimonHATe  TpUOMMOKEHHBIE  BBIYMCICHUS,  HCIIOJIB3YS npasua
OKpYIJICHUS, JIeNaTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C IIEJIbIM IOKa3aTeleM, CTaHAapTHas
14 ¢dopma 3amucu EHCTBUTENBHOTO YMCIIA, KOPEHb HATYPaJbHON CTETICHH;
' UCIOJIb30BaTh MOAXOAILYI0O (GOPMY 3amMcH ASHCTBUTEIBHBIX YHCENT IS
pelIeHns MPAKTHYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTh NMOHATHUSMH: CHHYC, KOCHHYC M TaHT€HC MPON3BOJIEHOTO
1.5 yIiia; MCIOJIb30BaTh 3allUCh IPOU3BOJILHOTO YIjla dYepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEHMs 1 HEPABEHCTBA
OnepupoBaTh MOHATHSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAXKEHUH H
pemaTh TPHrOHOMETPHUYECKIE YPAaBHEHHS
BeImonHATE TpeoOpa3oBaHus MENbIX, PATMOHANBHBIX U UPPAIMOHATBHBIX
23 BBIDQKEHUII W pelaTh OCHOBHBIE THIIBI IIENBIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHSATh ypaBHEHUS U HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aj1a4 ¥ 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
2.5 BBIpQKEHUSI, YPAaBHEHHS, HEPABCHCTBA IO YCIIOBUIO 3aauM, UCCIIEIOBATh
MOCTPOCHHbIE MOJIENIM C MCIIOJIb30BAaHUEM arrapara ajareopsl
3 OyHK1MK U rpaduku
OnepupoBaTb MNOHATUSAMH: (YHKIMS, CIIOCOOBI 3aJaHus (DYHKIHUH,
3.1 00JacTh OmpeAeNieHusT M MHOXKECTBO 3HAauYeHUW (QYHKIUH, Tpaduk
(GbyHKIMHU, B3aUMHO OOpaTHbIE (PYHKITHH
39 OnepupoBaTb MNOHATUSAMM: YETHOCTh M HEUETHOCTh (YHKLIMH, HYIU
) (byHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBath rpaduky QyHKIMNA 1JIs pELIeHUs] ypaBHEHUH
34 Crpoutb W uuTaTh TpauKH JTHHEHHONW (QYHKUUHM, KBaJpaTHUYHON




(GyHKINH, CTENEeHHOW (DYHKIMH C IIETIBIM MOKa3aTelieM

Hcnonk3oBare rpaduku GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
3aBUCUMOCTEH TPU PEIICHUW 3aJad W3 JPYTUX YYCOHBIX MPEAMETOB H

35 peaslbHOM  JKM3HM, BBIpaXaTh (opMynamMu  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hayana maremaTnueckoro aHannsa
41 OnepupoBaTh MNOHATUSMU: IOCIEAOBATEIBHOCTh, apupMeTHuecKas Hu
reoOMETpUYECKasi MPOrpecCuu
OnepupoBaTh MOHATHIMH: OCCKOHEUHO YOBIBAIOIIAs T€OMETpHUYECKast
4.2 mporpeccusi, CyMma OECKOHEYHO  yOBIBAIOIIEH TIeOMETPHYCCKOU
MIPOTPECCUH
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA TMOCIEAOBATENBHOCTEM W MPOrpeccui i
pEIICHUS peasIbHBIX 3aj1a4 MPUKIIAIHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHITHSMHU: MHOKECTBO, ONIEpPAI[UU HaJl MHOYKECTBAMHU
Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JJis  OINHUCAHUS
5.2 peallbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX
MIPEAMETOB
53 OnepupoBaTh  MOHATHUSMHU:  OINpPENCIICHHE, TEOpeMa,  CIEACTBHE,
JTIOKA3aTeJIbCTBO
11 KJIACC
Kon .
e E IIpoBepsiemble NpeIMeTHbIE Pe3y/IbTaThl 0CBOCHUS OCHOBHO
TS 00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATUSMH: HATypaJlbHOE, II€JI0€ YMCIIO; HMCHOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTH MENBIX YHCEN, PA3JOKECHUE YWCIAa HA TPOCTHIE
MHOXKHUTENH JIJIsl pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHb C PAIMOHAJIBHBIM [10KA3aTeIeEM
13 OrnepupoBaTh MOHIATHIMHU: JIOTApU(PM YHCTIA, TECITUIHBIC U HATypaIbHBIC
norapudmsl
2 YpaBHEHHs 1 HEpABEHCTBA
[IpumeHsiTh CBOICTBa CTeMEHW Ui MpeoOpa3oBaHUS BHIPAXKEHUH,
2.1 OTIEpUPOBATh TOHATHUSMU: TOKA3aTEIHbHOE ypaBHEHHWE M HEPABEHCTBO;
peliaTb OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BreImonHATe mpeoOpa3oBaHusl BBIPAXKCHHHN, COIACPKAIIUX JIOTAPH(PMBL;
2.2 ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIC THIIBI JOTapU(PMHUECKUX YPAaBHEHHU U HEPABCHCTB
2.3 Haxonuthb pemnieHust npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEILICHHUE;
2.4 UCIOJIb30BaTh  CUCTEMY  JIMHEWHBIX  ypaBHEHHH Ui pellIeHUs

MMPAKTUYCCKUX 3aaa4d




2.5

2.6

3.1

Haxomute  pemieHMss NOPOCTEHIIMX  CHCTEM W COBOKYIIHOCTEH
palMOHAaIbHBIX YPABHEHUN U HEPABEHCTB

MopenupoBaTrh peanbHbIE CHTyallid Ha S3bIKE aiareOpbl, COCTaBISATH
BBIP)KEHUS, YPAaBHEHHS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHUIO 3a/1a4H,
MCCIIEJ0BAaTh IIOCTPOSHHBIE MOJICIU C UCIIOJIb30BAHUEM alllapara ainreOpbl
®dynkuum u rpaduku

OnepupoBaTh MOHATHSAMHU: NepHOAWYECKas (QYHKIHS, HTPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOoJbllee U
HavMeHblIee 3HaYeHUs! QYHKIMU Ha MPOMEXKYTKE; UCIIOIb30BATh UX IS
uccie1oBaHus (QyHKIMH, 33JaHHOU IrpaduKOM

3.2

OnepupoBaTh NOHATUSAMHE: TPAPUKHU MOKA3ATEIBHOM, TOTrapUPMHUECKON 1
TPUTOHOMETPUUYECKUX (PYHKIMI; H300pakaTh MX Ha KOOPAMHATHOM
IIJIOCKOCTH M MCIIOJIb30BATh JUUIS PELLICHHs] YPABHEHU U HEPABEHCTB

33

34

N300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKu JIMHEHHBIX
YpPaBHEHUH W UCIHOJB30BaTh MX Ul PEIICHUS CUCTEMBbl JIMHEWHBIX
YpaBHEHUU

Hcnonw3oBate rpaduku GyHKIUH A7 KCCIEIOBAaHUS MPOLECCOB H
3aBUCUMOCTEHN U3 IPYruX Y4eOHBIX TUCIUILIAH

Hauana maTremaTudyeckoro anainza

4.1

OnepupoBaTh MOHATHAMHU: HENpEepbIBHAs (QYHKIUSA, TMPOU3BOJIHAS
(GYHKLIMU; HCIOJIB30BaTh T'€OMETPUUECKUH U (U3NYECKUH CMBICT
IIPOU3BOJHOM JUIsl pEeLICHUs 3a1a4

4.2

4.3

Haxomuts  OpOM3BOAHBIE  AJIEMEHTAapHBIX  (YHKIMM,  BBIYUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH

Hcnonp30BaTh  NPOM3BOAHYKO s MccleloBaHHA  (QYHKIUM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH PE3YJIbTAThl HUCCIEN0BAHUS K
MIOCTPOEHHUIO IPaPUKOB

4.4

4.5

Hcmons30BaTh MPOU3BOAHYIO JIA HAXOXIACHUS HAWJIYYIICTO PCIICHUA B
MMPUKIIAAHBIX, B TOM YHUCJIC COONUAJIbBHO-3KOHOMHUYCCKHUX, 3aa9ax

OnepupoBaTb MNOHATUSAMM: NEpBOOOpa3Hasi M MHTErpajl; IOHUMATh
reoMeTpUUecKUi U GU3NYECKUI CMBICT HHTErpajia

4.6

4.7

Haxomute mnepBooOpa3Hble dJIEMEHTapHbIX  (DYHKUMNA, BBIYUCISTH
uHTerpai o popmyne Herorona — Jleiibnura

Pemars npukiaaHble 3a1a4u, B TOM YUCIIE COLIMATbHO-3KOHOMHUYECKOTO U
(bU3M4ECKOro Xxapakrepa, CpeIcTBaMi MaTEMAaTUYECKOT0 aHaIM3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kox
1 Uucna v BBIYUCICHUS
Pammonanbhple  ymcna. OOBIKHOBEHHBbIE M JECATHYHBIE ApoOHM, MPOLEHTHI,
OeCKOHEUHBIE  TEpPHOJMYECKUEe  Ipodu.  ApudpMeTHyecKkhe  omepamud  C
1.1 palMoHaIbHBIMU YHUCIIAMH, MTPeoOpa30BaHUs YMUCIOBBIX BbIpakeHHH. IIpumenenue
Npo0eil ¥ MPOLEHTOB JUIsl PELICHUS NMPUKIAJHBIX 33]a4 M3 Pa3iIMuHbIX OTpacieu
3HAHUU U peaIbHOM JKU3HU
JelictBuTenbHble  4yMcia.  PanvoHanbHbIE W MPpPALMOHAIBHBIE  YHCIIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUKCJICHMS], IPaBUJIa OKPYIJICHUS, IPUKHUIKA U OLIEHKA Pe3y/IbTaTa BhIUMCICHUN
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 umcna. Mcnonbs3zoBanue noaxoasduied (GopMel 3anucu JeHCTBUTENbHBIX YUCEN IS
pelIeHns MPaKTUYECKHX 3a1ad U IPEJCTaBICHUS JaHHBIX
1.4 Apudpmernueckuii KOPCHb HaTypaJlbHOH creneHu. JlelicTBus ¢ apudmeTnyecKuMu
KOPHSIMH HaTypaJbHON CTENIEHU
15 CuHyC, KOCMHYC W TAaHIEHC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE ITPe0Opa3oBaHus
29 IIpeoOpas3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHbIE
TPUTOHOMETPUYECKHE (HOPMYIIbI
73 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHune HepaBeHCTBAa. MeTon
UHTEPBAJIOB
2.4  PemeHue 1enbix U APOOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 | Pemenue nppalnOHAJIbHBIX YPaBHEHUIN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUYECKUX YPABHEHUM
57 [Ipumenenne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO MaTEeMaTHUECKUX 3a/1ad U 3a]a4
U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpapUKH
31 Oynkius, cnocoObl 3amanus QyHkuuu. ['padux ¢yHkumu. BzaumHO oOpaTHBIE
' byHKIIIH
39 OO6mactp ompeneneHuss M MHOXECTBO 3HaueHWd Qynknuu. Hymm dyskmumm.
) [TpoMexyTKH 3HAKONOCTOSAHCTBA. YETHBIC M HEUETHBIE (PYHKLIUU
33 CrenenHas GyHKIUS C HATYpaJIbHBIM U IIeNBIM TOKa3areneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpadK KOPHSI -0 CTETICHU
3.4 Tpuronomerpudeckass OKpy»XKHOCTb, ONpEAETICHUE TPUTOHOMETPUUYECKUX (DYHKITHIA

YHCIIOBOTO apryMeHTa

Havana MaTeMaTH4YeCKOTr0 aHaIn3a




41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
IIOCJIEZI0BATEIBHOCTH
Apudmernueckass U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBarowias
4o ~ TEOMETpHYECKAs NPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmysa CIO0XKHBIX IPOLEHTOB. VCIoib30BaHHE NPOrpeccuu UIs
pellIeHNs peallbHbIX 3aJa4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
MHuoxecTBO, omnepanuu HajJ MHOXecTBamH. Jluarpammbl Ditnepa — Benna.
5.1 IIpuMeHEHHE TEOPETHKO-MHOKECTBEHHOI'O ammapara il ONHUCaHUs pPealbHBIX
IIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna v BIYUCICHUS
1.1 Harypanbnsle u nensie yncina. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenens c pallioHaIBHBIM MoKa3ateraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm umcna. JlecaTU4HbIe U HATypaJIbHBIE JTOTapHU(PMbI
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ITpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(MBI
29 [IpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
MOKa3areieM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokaszaTenbHbIE YPABHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 Cucremsl J'II/IH?fIHLIX ypaBHeI;IPIfI. Pemenne npukiagHelXx 3alad ¢ IOMOIIBIO
CUCTEMBbI JINHEHHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHHUI U HEPABEHCTB
o [IpumeHeHue ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYEeCKUX
3aJa4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU M peabHON KU3HU
3 @OyHKIMH U TpapUKH
Oyukuus. I[lepuonuyeckue ¢QyHkuuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKLHH.
3.1 MaxkcumymMbl 1 MUHUMYMBI (QyHKUMU. HanOombllee W HauMeHbllee 3HauCHHE
(GYHKIIMU Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U rpapuKu
3.3 [TokazarenbHas u Jorapudmuueckas GyHKINH, UX CBOMCTBA U IrpaduKH
34 Hcnons3zoBanne rpagukoB GYHKINAHA TSl pEIICHUS] YPaBHEHUN U JIMHEWHBIX CHCTEM
Hcnonb3oBanune rpadukoB GYHKUMHA A7 MCCIENOBAaHUS  INPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIe BO3HHUKAIOT IMPH PEUICHUH 33134 U3 APYTHUX Y4eOHBIX
MPEIMETOB U pEATbHOMN )KU3HU
4 Hagana maTemMaTnyeckoro aHaausa
4.1 HenpepbiBable pyHKIIMU. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHi CMBICI TPOU3BOIHOM




4.3

4.4

4.5

4.6
4.7

[TpousBoaHbie 31eMeHTapHBIX (QYHKUIUH. DopMysabl HaXOXKICHHS MPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMH HAa MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxxaenne HauboNbIIero 1 HAMMEHBIIETo 3HAa4eHUs (PyHKIIMH Ha
OTpe3Ke

[IpumeHneHne MpON3BOAHOM ISl HAXO0XKICHUS HAWTYYIIIETO PEUICHHs B MPUKIIAIHBIX
3aadax, IS ONpEeNeNieHHs] CKOPOCTH Mpolecca, 3aJaHHOro (OopMyIoN WU
rpadgukom

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX

Wuterpai, ero reoMeTpu4ecKuii U Gu3nvecKuit CMpIC. Berurcienue nHTerpaia mno
dopmyiie Hetotona — JleitOnuma




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

Bnanenue MeronamMu J0Ka3aTeNIbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJ MaTEeMaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTeNbHbIE PpACCYKACHHS TMpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYI0 MPAaBUIBHOCTb  PACCYXIEHHH; yMEHHE
ONEpUPOBATH MOHATHSAMH: MHOKECTBO, IMOIMHOXECTBO, ONEpalliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCaHUs PeallbHbIX MPOLECCOB U SBJICHUHN U NPU PELICHUN
3ajja4, B TOM 4YHCIIE M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHIATUIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUnYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PEeLICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypallbHOE YHCIO, IIeJI0e YHCIIO,
CTETICHB C IIEJIBIM ITOKa3aTelieM, KOPeHb HaTypaJIbHON CTENIeHH, CTCIICHb
C palMOHATBHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIbHBIM
mokaszarejieM, JiorapumM dY#Wclia, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHUCIIA, OCTATOK IO MOJIYJI0, pallOHAIbHOE YHCIIO,
HppaloOHaIbHOE  YHCIO,  MHOXKECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIbh30BaTh
IMPpU3HAKU JACIMMOCTH, HauMEHbIITNNI O6HII/II\/'I JACIINTCIIb 1 HAUMCHBIICC
oOmiee KkpaTHOE, alropuT™M EBKIHIA MPU PEIICHUH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/ISI BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH u Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIbHOCTD,




apudMeTHIecKas mporpeccus, FreOMeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpula 2X2 u 3x3,

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

YMeHHe onepupoBarh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBAThH
HNOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C TapaMeTpoM; NPHUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCcTe HayKu U pealbHOM KU3HU

YMeHue onepupoBarth MOHATHUSAMU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (DYHKIIMU, OIpaHUYEHHOCTh (DYHKIUM, MOHOTOHHOCTb
GyHKIMH, d3KCTpeMyM (DyHKIMU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUYCHUS
(GyHKLINU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, 1iepBas U BTOpasi Mpou3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nveckuif CMBICI TPOM3BOJIHON, IEepBOOOpa3Has, ONpeaeIEHHbIH
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIHHU;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
GyHKLIMY; YMEHHE HaXOAUTh NPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO [UIS HCCieloBaHUS (QYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIUI; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4eCKOro
aHaJINM3a; NPUMEHITh IPOU3BOJHYIO MJI HAXOXKICHUS HaWIydIlero
pelIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX H

bu3nyecKuX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBHIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUA C

OMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUWUN, JTUHEWHas (QYHKUIUS, KBaJpaTU4HAs
byHKIHS, paroHaIbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUYECKHE (YHKUUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMHM, TOKa3zaTesabHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKIUH, BBIIOIHATH MPEe0oOpa3OBaHUS
rpaduKoB (PYHKIUH, HCHOIb30BATH I'PAPUKH ISl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, NP PELICHWHU 3a[ad U3 APYIHX y4EOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (DYHKIIHMIA 7151 peIICHHS
YpaBHEHM, HEpPaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, 0 U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3aJ1a4ud U3 00JIaCTH YNpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJYyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBAONOJ00HOCTh PE3yJbTaTOB; YMEHUE MOEIUPOBATh
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTAaBIATH BBIPAXKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI 110 YCJIOBHIO 33J1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATUSAME: CpeiHee apudMeTHieckoe, MearaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YHMCIIOBOIO Ha0Opa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
nH(popMaIrIo, TPEJACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIllyl0 CBOICTBA peabHbBIX MIPOLIECCOB U SIBICHUI; IPEICTABIIST
uH(pOpMaLMI0O C TOMOUIbIO TabNMIl M JAWarpaMM; HCCIIE0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GOopMyNbl CIOXKEHHS UM YMHOXEHHUS BEpOSTHOCTEH, (OpMylly IOJIHOM
BEPOSATHOCTH, (hopmyny bepnymnm, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlydaliHOW BeNWYHMHBI, (QYHKIUH paclpelnesieHuss H  IUIOTHOCTH
PaBHOMEpPHOTO, I0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUN JUIs
peleHus 3ajay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAaHUI; yMEHHE NPUBOIUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUYETaHNE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLICHUBAaTh  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSMBIMH, PACCTOSTHAE MEXKY IUNIOCKOCTAMM; YMEHUE UCIIOJIb30BaTh IIPH
peLIeHUH 3a7a4y U3y4YeHHBbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI) T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Nn
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOT'OTPaHHMK, ITPaBUWJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mnapamienenunen, npusMa, nupampaa, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPAMU[bI, MPU3MBI, KOHYCa, LMINHApa, 00bEM KyOa,

NpsAMOYTOJIBHOTO MapauICIICTIMIICAd, NMHPaAMHUIbI, MPU3MbI, HOUJIMHIApPA,




KOHyca, I1apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUS, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUYECKHUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpPEACICHHUS U3y4aeMbIX (HUTYp, BBIIBUTATH TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reoOMeTpUYecKux (Guryp, o00OCHOBBIBATh WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanuo ¢Guryp 1o
pa3IMYHBIM TPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHuE MOAO0OMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIC (UTYPHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHUE OTHOIICHHUS
IPY PEeLICHUH 3a]1a4; HaXOAUTh F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YOI,
ioniaib, 00bEM) MU PEelIeHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUYHHBI
(mHa, yrou, TUIOMAAb, OO0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3Ys
U3ydeHHbIE (POPMYIIBI U METO/bI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAab cephl; 00bEM KyOa,
HpSIMOYTOJIBHOTO Mapajjiesienunesa, MUpaMHUIbl, TMPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMeHne onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3iokKEeHHE BEKTopa Mo 0Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

MIPEAMETOB
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YMmenue BbIOMpaTh TMOAXOMAMIMNA METOA JJs peIIeHUs 3a/1a4H;
[IOHUMAaHUE 3HAYUMOCTM MATEMaTUKM B M3Y4YEHUM IPUPOIHBIX U
OOIIIECTBEHHBIX NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaTb
MPOSIBIICHUE 3aKOHOB MAaTE€MAaTUKU B HUCKYCCTBE, YMEHUE IPUBOAMTH

IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU




MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

Yucia 1 BEIUUCIIEHUS

1.1 Hatypanbnble u nensle uncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOodH
13 Apudmernueckuii KOpeHb HATYpAIBHOM cTeneHu. JleicTBus ¢ apudMeTnaecKkumMu
' KOpHSIMHU HaTypaJIbHOM CTENEHU
L4 Crenenb ¢ wnenbiM mnokaszatesneM. CTeneHb C palUMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCIIOBOI'O aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
JlelicTBUTenbHbIE uucia. ApupMeTHyeckre oOmepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOnuxkéHHble BBIUMCIEHMS, MpaBWia OKPYIJVIEHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoOpa3oBanue BbIpakeHUN
1.9 KomrmnekcHeie yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U IorapupMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI
3 OyHKIUH U TpaPuKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkuuu. BzaumHo oOpartHbie

>l ¢ynkuuu. Yérneie u Heu€THBIe QyHKIMU. [lepuoanueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu ¢ysknum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHHe NPOM3BOIHOW K HCCIEAOBAaHUIO (YHKUUH HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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