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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMs,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iuis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0yJaroIUXcs Ha YPOBHE, HEOOXOAUMOM
JUIsL OCBOEHHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroluecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyIHpyeT CBOU
JTOCTHKEHHSI B MaTEMaTUYECKOM (hopMe.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTeMaTHMUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLUUU U PaCCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadaja MaTeMaTHYECKOTO
aHalln3a» 00y4YaroIIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WUHTEPHpPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOi
NEeSTENIbHOCTH, TpeOyIoleld MPOJOJIKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYEHHBINA pE3yJIbTaT.

B ocHoBe MeToaMkN 00ydueHHs anredpe U HayajaaM MaTeMaTH4eCKOro aHalIn3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3ay
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAMYECKUE JIMHUM: «Yucna u
BbluncieHus», «OyHkuun u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE
COJIEPKATEIIBHO-METOIUYECKUE JIMHUM W3Y4arOTCsd Ha IPOTSHKEHUH JBYX JIET



oOydJeHus1 Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SBIISIETCS WHTETPAaTHBHBIM, TIOCKOJBKY OOBEIWHSET B cebe coaepKaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE Oojiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX TOCJIEIOBaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHuss 0co0O€ BHUMaHuUE  yHeiseTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYKCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIIMMCS MHOXECTBA HATypajdbHBIX, IIEJIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, O0COObIE CBOMCTBA
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenTbHOMY PACIIMPEHUIO KPyra HCIONB3YEeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX MPUMEHCHHSI TSI PEIICHHS Pa3IudHBIX 3a1a4
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJI0M
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromiyecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUECKUX ypPAaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH
UCCIICIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOBINNX W HAUMEHBITUX 3HAYCHHUN ()yHKIIUU.



JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIINX CTENEHU U Jorapudmel. bmaronaps u3ydeHHIo anreOpanuecKoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3pPeKTUBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KakK A3bIKa HAYKH.

CopepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u ciioBecHoi. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTHM K OOOOIICHUI0 W
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATOTHH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTyalWu,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOrO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHI paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U ucKyccTBe. OOy4aronInecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopepxarenbHO-MeTOANYECKasl TUHUSA «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B



ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
nmpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa M Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peaibHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl u
MaTEMaTUYeCKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJLKY BECh MaTepral
y4eOHOTrO Kypca IIMPOKO HMCIOJIb3YeTCs I PEeIIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHu3yeTCcs B IPOIIecCce U3yUeHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaTTU3ay.

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



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUSA

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobedt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACcIey 3HAHUM U PEAbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  MoJyib
JIEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIUUCICHHI.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C panMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOIOWIEHb OT OJHOW MEepEeMEHHOW. J[lemeHne MHoroujieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouIeHb!I ¢ 11ebIMU KO3 DUTTIEHTAMHU.
Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUMN, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
HMppalMOHAIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHEHUM.

ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, NPUMEHEHHUE ONPEICIUTENS I PELICHUS] CUCTEMBI
JVMHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3aJad C IMOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

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

DOyHkuuu U rpadpuku

OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms yskiuit. I'paduk  QyHkImu. SiaemeHTapHble TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnpiiiee 1 HauMeHblee 3HauyeHus: QyHKIIMU Ha POMEXYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHas (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENEeHU KaK (yHKIIMKA OOpaTHOM CTETEeHU
C HATYypAJIbHBIM IOKA3aTENEM.

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

TpuroHoMerpuueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GyHKIIUNA YUCIIOBOTO apTyMEHTA.

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

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIIBHBIN pocT. Hucno €. @opmylia CI10KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.

HempepriBable ¢GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI



rpadukoB ¢yHkumii. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpasi nponsBoaHbIe 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. JluarpamMmbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAaHUSl PEAJbHBIX IIPOLECCOB W SBICHUW, IPU PELUICHUU 3a4ad U3 JAPYTrUx
y4€OHBIX NMPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u uenbie yucna. [IpumeHenue npusHaKoB AECIUMOCTH IIENbIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr U3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIsl PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IHuHbIX 00JacTell HAYKU U PeabHOM KU3HHU, UHTEPIPETaIUs



MOJIYYEHHBIX PE3YJIHTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunum ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HMCCICIOBAHUS IMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aady W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanbobIIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM Uil HAXOXKICHUS HAWIYYIIEro pEIICHUS B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOpPa3HbIX.

HNuterpan. ['eoMmeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumeHeHne uHTErpana s HaXOXACHUS IUIOWAAEeH MIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO OOIIECTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMpPOBAHUSA pPA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCKI WU JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKaX, TEXHOJOTrusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acCIlleKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepam  TpoPECCHOHATBHON  NESTENIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCcKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEHW JKUM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa YKOJIOTHYECKUX MPoOJIeM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL IMBWIN3AINH, OBIAJCHUE SI3bIKOM MAaTEMAaTUKU U MAaTeMaTHYEeCKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIBLHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXAECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BELIONPATh HAaNOO0JIee MOIXOANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BONPOCHl,  (GUKCUpYIOUIUME  MPOTUBOpEuYHe,  MpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

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

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eCTBUS

OOmmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHWS [0 XOJAYy pEILICHUs 3a/1auu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJibTar;

B X0JI€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKAEHUA C CYXICHUSIMU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIIATh PE3YJbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSTEILHO BBHIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3aaad
MpPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIMOHAIBHOE YHUCIO, OeCKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JPpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBRIUMCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,



UCIIOJIb30BaTh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OIEpPUPOBaTh MOHATHUAMH: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUs
HEPAaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH € UEJIbIMUA KO3(pPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuld, ONPEACIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICH,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHATh ONPEIAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IMOMOLIBK0 MAaTpULl U ONPEIEIIUTEIIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHSAMH Il TNpeoOpa3oBaHMS
BBIPAKCHUM,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAJIBHBIM [TOKA3aTEeJIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHUS, HAXOAUTh UX PELIEHUS C IIOMOILBIO PABHOCHIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbl JUIsl TPeoOpa3oOBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHMI;



CcBOOOZIHO ONEpUpPOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE aireOpbl, COCTAaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jauyd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOOHO OMEPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umus GyHKuud, rpadux QyHKINH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBIE (PYHKUUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (pyHKLIMM, HaumOOoJblllee M HaUMEHblee 3HauyeHUue (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HelabIM TOoKazareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTHU4Has U APOOHO-IMHEWHas
(yHKUHH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIEA0BAHUE U MOCTPOCHUE UX TPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh IPOIPECCUU JJIsl PELICHUS pPEeAJbHBbIX 3a]ad IMPUKIAJHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NTOCIEN0BATEIBHOCTD, CIOCOOBI 33 JaHUS
NOCJIEOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,



NOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYECKOrOo aHajiM3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

cBOOO/IHO ONIEPUPOBATh MOHATUIMU: HENIPEPbIBHBIE (QYHKIMH, TOUKH Pa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINM;

cBOOOMHO OIEpHpPOBaTh MOHATHEM: (GYHKIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSAMHU: TIEpBasl U BTOpas IPOU3BOJHBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MMPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKH CMBICT MPOU3BOJIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO’KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpENeNieHue, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBxnupa;

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

CBOOOIHO OMNEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA!

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMHUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYIIECTBISAITh OTOOp KOpHEH TpPH PEHICHUH TPUTOHOMETPUUYECKOTO



ypaBHEHUS;

CBOOOJTHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JUJII  pPEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTb YPAaBHEHUH H
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIICJCTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW palMOHAIbHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalroOHaIbHbIE, NOKa3aTelIbHbIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSTH TpaduuecKkre METO bl JJI PEIICHHs] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKCHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENINM C HCIIOJIb30BAHMEM ammapara ajireOpsl,
WUHTEPIIPETUPOBATH MMOTYyUYECHHBIN pe3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TeOMETprUYeCcKre 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHON
MJI0CKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIMW JJII MOJIETUPOBAHHUS U MCCICIOBAHUS DPEaIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HAOOJIbIIEe U HAMMEHBIIIEE 3HAYCHHS (DYHKITMN HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOM3BOJHYIO [JISl HAXOXKJICHUS HAWIYYIIero pEHieHus B
MPUKIIAJAHBIX, B TOM YUCJIE COIMATbHO-3KOHOMUYECKUX, 3a/1a4ax, JJIsl ONpeIeTIeHUs
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aJaHHOr0 (GOopMyIoi uitu rpaduxkom;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
WHTErpajl, HaXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitbHuna;

HAXOJUTh IJIOLIAIHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpPUMEpPE



cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;
pemarh NpUKIaAHbIe 33Ja4i, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHUECKOTO aHAJN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NMPOrpamMMbI Bcero Kontpoarskie | Ipakrmieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
YpaBHEHUU
2 Oyukuuu v rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIbIM TIOKa3aTelIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenpHbie 10 1
YpaBHEHHUS
Jlorapudmuueckas GyHKIUS.
5 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuyeckue BeIpaxkeHUs U 29 1
YpaBHEHHUS
7 ITocrnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepsiBable GpyHKuu. [IpouszBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 2
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NpOrpamMmbl Bcero Kontponbueie  Ipaxriyeckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecype
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HpparnmonanbHbIe, TOKa3aTSIBHBIE H o4 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomrmuiekcHbie uncna 10 1
6 HatypanbHble 1 1iesbie uncna 10 1
CucTeMbl paloHaTBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTAPUPMUUECKUX 12 1
YpaBHEHUU
8 3aa4uu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3aIUS 16 2
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoka Beero Kontposbubie IIpakTuueckue f{lj;:enuﬂ gg[?;l;zf;];fenbnme
padoThbI padoTbl pecypebi
1 MHoxecTBO, onepanun Haz 1
MHO’KE€CTBAMU U MX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHO>KECTBEHHOT0 armnapara Jyisl pelieHus 1
3a/1a4
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEYHBIE IEPUOANUECKHUE JPOOH
Pannonanbubie yncna. OObIKHOBEHHBIE U
) JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIe IEPUOIUUECKUE IPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHys NPUKIaIHbIX 3a1a4
7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHys NPUKIaIHbIX 3a1a4
8 JleicTBuTenbHBIE YKciia. PaimonanbHbie U 1
VppaLMOHAIbHBIC YHCIIa
9 ApuI/I(I)MCTI/I‘{CCKI/Ie oIepaiyu C 1
JENCTBUTENbHBIMH YHCIIaMU
10 Mo;gynb JIEMCTBUTEIILHOTO YHUCIIA U €r0 1
CBOICTBa
[TpuGnuxEHHbIE BEIYNCIECHUS, TPaBHUIIa
11 OKpYTJIEHUS, IPUKUKA U OLICHKA 1
pe3yJsipTaTa BBIYUCICHUN




12

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIPOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YI€Ha HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16
17

MHOTOYJICHBI C IEITBIMH
koaddurmentamu. Teopema Buera

Pewienne cucreM JMHENHBIX YPABHEHUN

18

Peuienne cucreM JTMHENHHBIX YPABHEHUN

19

20

21

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulpl 2x2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHMS

Omnpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

[TpuMeHeHne onpeaenuTens 1 peeHus
CHUCTEMBI JINHEVHBIX YPAaBHEHHI

22

Peenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

23

24

Pemenne npukiaaHbIxX 3a/1a4 ¢ TOMOUIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI
KonTtponbHas pabora: "PanmonanbHele
ypaBHEHU U HepaBeHCTBA. CrcTeMbl
JVHENHBIX YypaBHEHUN"




OyHKIWMS, CTOCOOBI 3a1aHUs () YHKITUH.

25 B3auMHo oOpaTHbIE PyHKITHH.
Komnosunus ¢pyHkuumit

26 I'paduk dpynkunu. DnemeHTapHble
npeoOpa3zoBanusi rpaduKoB GyHKITUHA
OO6nacth onpeaesIeHus] © MHOYKECTBO

27 3HaueHu# Qpynkuuu. Hynu ¢pyHKImm.
[TpoMexxyTKH 3HAK IMOCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIUU.

28 [lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

29 HawubGoibiiee 1 HauMeHbIIIee 3HAUEHHE
(GYHKIIMHY HAa TPOMEKYTKE

30 Jluneiinas, kBajpaTuuHas u 1poOHO-
TuHeHas GyHKIun

31 DJIeMEHTapHOE MCCIICIOBAaHUE U
MOCTpOeHNE TPaPUKOB ITUX PYHKITUN

32 DJIeMEeHTapHOE HCCIIeIOBAaHUE U
MOCTpOeHUE TpadUKOB ITHX (HYHKIUI

33 CTeneHsb ¢ 1eNIbIM MoKa3aTeaeM. bruaom
HrroTona

34 CreneHs C IENBIM TToKazarelieM. buHoM
HrrotoHa
CrerneHHast QyHKITUS C HATYPATbHBIM U

35 LEJIBIM IMoKa3aTeiieM. EE cBolicTBa U
rpaduk

36 KonTponbnas pabota: "Crenennas
¢ynkuus. E€ coiicTBa u rpadgux"

37 Apudmernueckuit KopeHb HaTypaJbHOU
CTEIEHHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJIbHOU




CTEINEHU U €r0 CBOMCTBA

39

40

[IpeoOpazoBaHust YMCIOBBIX BBIPAXKEHUH,
COZEPKALLIMX CTENIEHU U KOPHU

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHH U KOPHU

41

42

43

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COZEPKALIMX CTENIEHU U KOPHU

HppaunonanbHble ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU

Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE

METO/Ibl PELICHUS UppAaMOHAIBHBIX
ypaBHEHU U

44

Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE
METO/Ibl PELICHUS UpPALMOHAIBHBIX
ypaBHEHUU

45

46

PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUU
VPPALMOHAIIbHBIX YPABHEHUM

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUN

47

48

49

50

51

PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUT
VPPALMOHAIIbHBIX YPABHEHUM

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VPPALMOHAIIbHBIX YPABHEHUM

CgoiicTBa u rpaduk KopHs N-0if cTeneHu
KaK (YHKIIMH 0OpaTHOW CTETNEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

CgoiicTBa u rpaduk KOpHs N-0if cTenenu
KaK (YHKIIMH OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

KonTtponbHas padora: "CpolicTBa 1
rpaduk KOpHs N-0# CTeneHu.




WppannonaibHble ypaBHeHUS"

Crenens ¢ palrOHAJIbHBIM ITOKAa3aTCJICM U

52 . 1
e€ cBoiicTBa

53 C:FCHGI:IB C pallMOHAJIbHBIM [10Ka3aTeJIeM U 1
e€ cBoiicTBa

54 C:FCHCEIB C pallMOHAJILHBIM ITOKA3aTEeNIEM H 1
e€ cBoiicTBa

55 [TokazaTenpHas GyHKIIUS, €€ CBOWCTBA U 1
rpaduk

56 Hcnonb3oBanue rpaibnxa byHKIMN 1715 1
pelIeHus ypaBHEHHHA

57 Hcnons3oBanue rpa:bmca GyHKIUY 115 1
peleHNs ypaBHEHUH
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUN
[Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
yYpaBHEHUNU
[Toka3zarenbHble ypaBHEHHsI. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
yYpaBHEHUU

61 KonTponbnas pabora: "[lokazarenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm yucna. CoiicTBa norapudma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 JlecaTuuHbIE U HaTypaJIbHBIE JOTapH(PMbI 1

66 JlecaTuuHbIE U HaTypaJIbHBIE JOTapH(PMbI 1

67 [IpeoOpazoBanme BBIpaKEHUH, 1

CoJIepKAIUX JOTapr(pMbI




[IpeobpazoBanue BoIpaXeHUH,

68
coJIeprKaluXx Jorapudmal

69 [IpeoOpa3zoBanue BhIpaKEHUH,
CoJepKALINX JIOTapH(PMBbI

70 Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpaduk

71 Jlorapudmuueckas ¢pyHkius, e€ CBONCTBa
U TpaduK

72 Hcnonb3oBanue rpa:bmca byHKIMH 17151
peleHus: ypaBHEHU I

73 Hcnons3oBanue rpa:bmca GyHKIUY 1S
peleHus: ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OcCHOBHBIE METO/IbI PELLICHUS
jorapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METO/IbI PEIICHUS
jorapu(pMHUECKUX YpaBHEHHHA
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMUUECKUX YpaBHEHHHA

77 PaBHOCHITBHBIE TIEPEXO/Ibl B PELICHUN
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUN
norapu(MUUECKUX YpaBHEHUN
KonTponbhas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCHHYC, TAHTEHC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTaHT€HC

YUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 YKCIJIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 ompeeTIeHUE TPUTOHOMETPUUECKHIX
(YHKLMH YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 ofpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

89 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbl

90 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKHX
BBIpOKEHU I

91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX
BBIpQKEHU I

92 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX
BBIpQKEHU I

93 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKHX
BBIpOKEHUH

94 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHHH

95 Pemenne TPHTOHOMETPHYECKHX
ypaBHEHHHA

9% Pemienne TpuroHOMeTpUYECKUX

YpaBHEHUU




Pewenne TpuroHOMeTpU4ECKUX

97 o
ypaBHEHUU

98 Pemenue TPUTOHOMETPUECKHX
ypaBHEHH

99 Pewenne TPUrOHOMETPHECKHX
ypaBHEHUU

100 Pemenue TPUTOHOMETPUECKHX
ypaBHEHHI
KonTtponsnas pabora:

101 "TpUrOHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUs"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 nocje0BaTeIbHOCTEH. MeTo
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaroIias reoMeTpruuecKas
nporpeccust

107 Cymma 6CCKOHejIHO yOBIBaroLIEH
TeOMETPHUYECKON MTPOTPECCU

108 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyiia CI0KHBIX TPOLIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOIEHTOB
Hcrnonbs30BaHne MpOrpeccuu uist

110 pEILIeHNUs PeaJbHBIX 3a7a4 IPUKIIAJHOTO
Xapakrepa

111 Kontponbnas padoTa:

"ITocenoBarenbHOCTH U Mporpeccun”




112 HenpeprsiBHbIE QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaduKoOB 1
byHKIMHA

114 CgoiicTBa (GYHKIIMIA HEMPEPHIBHBIX Ha 1
OTpE3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA 1
OTpe3Ke

116 Meton uHTEpBAJIOB JUIsl pELLICHUS 1
HEPaBEHCTB

117 Metoa HHTEepBaIOB /s peIeHUs 1
HEPaBEHCTB

118 MeTtoa HHTEPBAIOB /ISl pEIICHUS 1
HEPaBEHCTB

119 [TpuMeHeHHEe CBOWCTB HEMIPEPBIBHBIX 1
GYHKIMH U1 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
(byHKUUH 1715 peleHus 3a1a4

121 I[TepBas 1 BTopas Npou3BOIHbIE PYHKLIUU 1

122 Onpez[eﬂeHI/I?, reOMETPHUECKUI CMBICTT 1
IPOM3BOIHOM

123 Onpez[eﬂeHHf:, bu3MYECKU CMBICT 1
IPOM3BOTHOM

124 VYpaBHeHMEe KacaTeabHOU K rpaduky 1
byHKIIMN

125 YpaBHeHUEe KacaTeNbHOU K rpaduKy 1
byHKIUA

126 [Tpon3BoIHBIC 3JIEMEHTAPHBIX (PYHKIIUH 1

127 [Tpou3BoHBIE AJI€MEHTaPHBIX (PYHKUINN 1

198 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO Y KOMITO3UIINH () yHKITHA

129 [Tpou3BoHasi CYMMBI, TPOU3BEACHNUS, 1




YaCTHOTO Y KOMITO3UIIMH (DYHKIIUN

[IpousBoiHas CyMMBI, IPOU3BEACHMUS,

130 . 1
YaCTHOTO U KOMITO3UIIMH () yHKIIHIA

131 Kontposbnas padota: "[IponsBoanas” 1 1
[ToBTOpEeHmE, 0600IICHUE,

132 . " 1
CUCTeMaTH3aIus 3HaHui: "Y paBHEHUS
[ToBTOpeHnue, 06001ICHNE,

133 o " 1
cucTeMaTH3anus 3HaHui: "OyHKIH

134 Wrorosas koHTpoJibHAs paboTa 1 1

135 WroroBast KOHTpOJIbHAS paboTa 1 1

136 [ToBTOpenue, 06001ICHNE, 1
cUCTeMaTH3aIlMs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne nNpou3BOIHON K
UCCIIeI0BaHUIO (DYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne nNpon3BOIHON K
UCClIeIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIeIoBaHHIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHne MpoOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxnenne HanOobIIero u
HAaUMEHBIIIET0 3HAUYEHUS! HEMPEPbIBHOM
(GYHKLUHU Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUYEHUS! HEMPEPbIBHOM
(GYHKLIUU Ha OTpe3Ke

Haxoxxaenne HauOobIIero u
HAaUMEHBIIIET0 3HaAUYEHUs! HEMPEPbIBHOM




(GyHKIMU HAa OTpE3Ke

10

Haxoxnenue HanbonbLIero u

HaMMCHBIICIO 3HAYCHU A HerepBIBHOfI

(GyHKIMU HA OTpE3Ke

11

Haxoxnenue HanbonbLIero u

HaMMCHBIICIO 3HAYCHU A HerepBIBHOfI

(GyHKLIMHU Ha OTpe3Ke

12

Haxoxnenue HanbonbLIero u

HAanMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIMU HA OTpE3Ke

13

[IpuMeHeHne Npon3BOIHON IS
HaXO0KJICHUS HaWTy4Ilero peeHus B
IIPUKIIAIHBIX 3a7auax

14

15

[IpumeHeHue MPOU3BOTHOM JIJIst
HAXOKJICHUS HAWJIYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

[TpumeHeHne NpoU3BOIHOMN AT
OIIpEIENIEHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJJaHHOro (opMyIIoi Uiu
rpaduxkom

16

17
18
19

[Ipumenenre npou3BOIHON IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduKom

Komnoszurus ¢pyHKImii

Komnozunus ¢hyHkImit

Kommo3zwurust hyHKImii

20

21

['eomeTpuueckue o6pa3bl ypaBHEHUHN Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH

I'eomerpuueckue 06pa3bl ypaBHEHHH Ha

KOOPJAMHATHOM IIOCKOCTH

L

-

22

Kontponbnas pabora: "UccnenoBanme




(YHKLIHMH C TOMOIIBIO MPOU3BOIHOM"

[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO

23
epPBOOOPA3HBIX
ITepBooOpa3HbIe JIeMEHTAPHbBIX

24 ¢ynkuunit. [IpaBuna HaX0XKACHUS
EepPBOOOPA3HBIX
ITepBooOpazHble JIeMEHTAPHbBIX

25 ¢dbyukuii. [TpaBuna HaXOXACHUS
epBOOOPa3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICT
UHTErpaa

97 Brruucnenue onpeaenéHHOro HHTErpaia
no ¢popmyne Hetorona-Jleiibauma

8 Brruucnenue onpenenéHHoro HHTerpana
o popmyne Herotona-JleliOHua

29 [TpumeHeHue uHTErpana ais
HAXOKJCHHUS TUIOIIAACH TUIOCKUX (UTYP
IIpumenenne uHTErpaia s

30 HAXO0XICHUS 00bEMOB reOMETPUIECKIX
Te

31 HpI/IMepvaemeHHﬁ b depeHIaTbHBIX
ypaBHEHUH

30 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUH
MareMaTHuecKoe MOJIeIUPOBAHUE

33 PEATBHBIX MPOIECCOB C MTOMOIIBIO
TuddepeHIMaIbHbIX ypaBHEHUN

34 KonTtponbhas padora: "[leppooOpaszHas u
uHTerpan'

35 Tpuronomerpudeckne GyHKIINU, HX
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX




CBOWCTBA U TpaduKu

37

38

Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpadKu

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpaduKu

39

40

41

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpadMKu

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHHIA C IIOMOIIBEO
TPUTOHOMETPUUECKON OKPYKHOCTH

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILLBIO
TPUTOHOMETPUYIECKON OKPYKHOCTH

44

45

Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB
Peienre TpUroHOMETPUYECKUX
HEPaBEHCTB

46

Pemenue TpuronomeTpuyecKux
HEpPaBEHCTB

47

48

49

Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

KontponsHas padora: "I'paduku
TPUTOHOMETPHUYECKHUX (PYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA'

OcHOBHBIC MCTOJbI pCHICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

50 MOKAa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

54 OCHOBHBIE METOIBI PEIICHUS
Jorapu(GpMHUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
Jorapu(GpMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PEIICHUS
HUPPAIHOHATILHBIX HEPABEHCTB

58 OcCHOBHBIE METOIBI PEIICHUS
UPPAIMOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METOJIBI PEIICHUS
UPpaIlMOHATILHBIX HEPABEHCTB

61 ['padmyeckue MeTObI petuieHns
UPPAIMOHATLHBIX YPABHCHHM

62 I'padmueckue MeTobI petiieHs
UPpaAIMOHATILHBIX YPaBHEHHIMA

63 I'paduueckue meTosl petiieHns
MOKA3aTeIbHBIX YPaBHEHUN

64 ['padmaeckue METOIBI pEIICHHS
MOKAa3aTeTbHBIX HEPABEHCTB

65 I'paduueckue MeTob! penieHus

Jorapu(pMUUECKUX YpaBHEHHM




66

67

I'paduueckue MeTo Bl pemieHus
JOTapu(PMHUUECKUX HEPABEHCTB
['paduueckue METO bl pEeHICHUS
norapu(pMHUECKUX HEPABEHCTB

68

I'paduueckue MeToBI pemeHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
ypaBHEHUI

69

I'paduueckue MeTo Bl pemeHus
MOKa3aTesIbHBIX U JIOTapU(YMUICCKUX
ypaBHEHU U

70

I'paduueckue meToabl pemeHus
MOKa3aTeNbHBIX U JOrapupMUIecKux
HEpPaBEHCTB

71

72

73

74

75

['padmyeckue METOABI peLIeHHs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

KonTponbhas pabora:
"UppanmoHanbHble, TOKa3aTelbHbIE U
norapudmuyeckre HepaBeHCcTBa"

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCia

KommnnekcHble uncna. Anredpandeckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YuCia

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIAaMU

77
78

N300pakeHne KOMIIJIEKCHBIX YHCel Ha
KOOPJMHATHOH TIIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha




KOOPAMHATHOM INIOCKOCTH

®opmyiia Myaspa. KopHu N-oii crernenun

79 1
U3 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. Kopuu N-oii ctenenun 1
13 KOMIUIEKCHOTO YHCJIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS

81 pereHus: GU3NIECKUX ¥ TE€OMETPUUSCKHIX 1
3a1a4y

82 KOHTp"OJIbHaSI pabora: "KomruiekcHbie 1
yucna

83 HarypanbHble U membie Jrcia 1

84 Harypanbsble 1 1enbie ynciia 1

85 [IpuMeHeHne npru3HaKOB ACIUMOCTH 1
EJBIX YUCell

86 [TpuMmeHeHre TpU3HAKOB IETUMOCTH 1
LEJIBIX YUCEI

87 [IpuMeHeHne NprU3HAKOB ACITUMOCTH 1
nenbix yncen: HOJ[ u HOK

88 [IpuMeHeHne NpU3HAKOB ACIUMOCTH 1
nenbix yncen: HOJ[ u HOK

89 [IpuMeHeHne NpU3HAKOB ACIUMOCTH 1
LEJbIX YUCEJI: OCTATKH [0 MOAYIIIO

90 [IpuMeHeHne NprU3HAKOB ACIUMOCTH 1
LEJIbIX YHCEII: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NpU3HAKOB ACIUMOCTH

91 HEJIBIX YHCEII: anropuT™ EBKinaa s 1
pelleHus 3a/1a4 B LIEJIbIX YHCIax

92 KOHTp"OJ'IBHaSI pabota: "Teopus LenbIx 1
Yucell
CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1

CIIEZICTBUS




94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJICACTBUSA

95

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH pallOHaIbHBIX
ypaBHEHUI

96

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
COBOKYITHOCTEH UppalMOHAIbHBIX
ypaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHU U

98

OcHOBHBIE MCTOABI pCIICHHUA CUCTCM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUU

99

100

101

102

103

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
yYpaBHEHUNU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
yYpaBHEHUNU

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUUYeCKUX 3ajad U 3a7ad u3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, UTHTEPIPETaLUs OTy4YeHHBIX
pE3yJIBTaTOB

[IpumeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3
pa3IMYHBIX 00J1acTe HAYKU U pealbHOM
YKU3HU, HHTEPIPETaLus OTy4YEeHHBIX
pPE3yJIBTaTOB

[IpuMeHeHrne HEpaBEHCTB K PEILICHUIO
MaTeMaTUYECKNX 3a1a4 ¥ 3a7a4d U3




pa3nuyHbIX 00acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pe3yJIbTaToB

KonTponpHas padora: "Cucremsl
palMOHAIBHBIX, HPPAIIMOHATBHBIX

104 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUI"

105 PanyionasibHble ypaBHEHUS C
napameTpamu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanronanbHbBIE CUCTEMBI ¢ TTapaMeTPaMH

108 HppanunonaibHuble ypaBHEHMS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppannoHaabHble CUCTEMBI C
napameTpamu

110 [Toxa3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

111 [TokxazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapugmuueckue ypaBHeHUs,
HEpaBEHCTBA C MMapaMeTpaMu

113 Jlorapugmuueckue CuCTEMBI ¢
napameTpamu

114 TpuroHomeTpuveckne ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuieckre HepaBeHCTBA C
napameTpamu

116 TpuroHOMETpUYECKHE CHCTEMBI C
napameTpamu
[TocTpoenue u ucciaenoBanue

117 MaTEMaTUYECKNX MOJENIEN peanbHbIX

CUTYalHH C IOMOIIbIO YPABHEHUN C




napaMeTpamu

118

119

IToctpoenue u uccnegoBaHue
MaTEeMaTUYECKUX MOJENIEH pealbHbIX
CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

[TocTpoenune u uccienoBanue
MaTEeMaTUYeCKUX MOJENIEH peabHbIX
CUTYalUH C IIOMOIIBIO CUCTEM
YPAaBHEHUH ¢ ITapamMeTpaMmu

120

121

KonTtponpsHas pabdora: "3anaun ¢
napamerpamu"

[ToBTOpEHHE, 0000IICHUE,

cucTemarusanus 3HaHuil: "Ypasaenus"

122

[ToBTOpEHHE, 0000IICHUE,

cucTemarusanus 3HaHuil: "Ypasaenus"

123

[ToBTOpenue, 060061ICHNE,
cHUcTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

124

125

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

[ToBTOpenue, 06001IIEHNE,

cucreMarusaius 3Hanuii: "HepaBeHncrpa"

126

127

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3Hanuii: "HepaBeHcrsa'

[ToBTOpenue, o6odIIEHNE,
cucreMaru3aius 3Hanuii: "[IponsBogHas
U e€ npuMeHeHue"

128

[ToBTOpenme, 0600IIEHNE,
cuctemaruzanus 3HaHui: "IlpousBoaHas
u e€ npumMeHeHue"

129

[ToBTOpenue, 0600IIECHNE,
cuctemarusanus 3HaHui: "IIpousBoHas




u e€ npumeHeHue"
[ToBTOpeHnue, 06001ICHNE,
130 cucreMaruzanus 3Hanuii: "MHTerpan u 1
ero npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,
131 e " 1
CUCTeMaTH3aIus 3HaHui: "OyHKIHH
[ToBTOpEeHmE, 0600IICHUE,
132 o " 1
cucTeMaru3aiys 3HaHui: "OyHKIun
[ToBTOpenue, 06001ICHNE,
133 e " 1
cucreMaTH3aius 3HaHuil: "OyHKIH
134 Wrorosas koHTpoJibHAs paboTa 1 1
135 Wroroas KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpenue, 06001ICHNE, 1
cHUCTeMaTH3alMs 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiemble HpeMeTHbIe Pe3y.IbTATLI 0CBOEHUS OCHOBHOM
. o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
1 Yucna u BIYUCICHUS
11 OnepupoBaTb NOHATUSMM: pALMOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECATUYHAs APOOb, IPOLIEHTHI
19 BL{HOHH?ITB apu(METHYECKHE OMNepalul C  PalUOHATBHBIMH U
JeMCTBUTENIbHBIMU YHCIIAMU
13 BeimonHATe  TpUOMMKEHHBIE  BBIYMCICHUS,  MCIIOJIB3YS npasua
OKpYIJICHUS, JIeNaTh NPUKUAKY U OLIEHKY pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh MOHATUSAMU: CTEHEHb C IIEJIbIM IOKa3aTeleM, CTaHAapTHAs
14 ¢dopma 3amucu EHCTBUTENBHOTO YMCIIA, KOPEHb HATYPaJbHON CTETICHH;
UCIOJIb30BaTh MOAXOJAILYI0O (GOPMY 3amMch ASHCTBUTEIbHBIX YHCENT IS
penIeHnst MPAKTHYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTh NMOHATHUSMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIEHOTO
1.5 yIia; MCIOJIb30BaTh 3allMCh MPOU3BOJILHOTO YIja dYepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEeHMs 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppalMOHATILHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH H
pemaTh TPUrOHOMETPHUYECKIE YPAaBHEHHS
BeImonHATE TpeoOpa3oBaHus MENbIX, PAMOHANBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQKEHUII W pelaTh OCHOBHBIE THIIBI II€NBIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHSATh ypaBHEHUS W HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
3aj1a4 M 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peabHOU )KU3HU
MogenupoBaTh peajbHble CHTyallud Ha S3bIKe ajareOphl, COCTaBIATH
2.5 BBIpKEHUS, YPAaBHEHHS, HEPABCHCTBA IO YCJIOBUIO 3aj[auM, UCCIIEIOBATh
MOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM alIapara ajareopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3aJaHus (DYHKIHUH,
3.1 00JacTh OmpeAeNieHussT M MHOXKECTBO 3HAaYeHUW (QYHKIUH, Tpaduk
(GyHKIMHU, B3aUMHO 0OpaTHbBIE (PYHKIHH
39 OnepupoBaTb MNOHATUSAMM: YETHOCTh M HEUETHOCTh (YHKLIMH, HYIU
(byHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduky QyHKIMNA 1JIs pELIeHUs] ypaBHEHUH
3.4 Crpoutb W uuTaTh TpauKH JTMHEHHOW (QYHKUUH, KBaJpaTHUYHOU




(GyHKINH, CTENEeHHON (DYHKIMH C IIeTIBIM MOKa3aTelieM

Hcnonw3oBare rpaduku (GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
3aBUCUMOCTEH TpPU PEIICHUU 3aJad W3 JPYTUX Y4eOHBIX TPEAMETOB H

35 peanbHOM JKM3HHU, BBIpaXaTh (opMylaMH  3aBHCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematuyeckoro aHaanza
41 OnepupoBaTh MNOHATUSMU: TOCIEAOBATEIBHOCTh, apuMeTHuecKas Hu
reoOMeTpHYECKast MPOrPecCruu
OnepupoBaTh MOHATHIMH: OCCKOHEUHO YOBIBAIOMIas T€OMETpHUYECKast
4.2 mporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIICH  TIeOMETPHYCCKOU
MIPOTPECCUH
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATENLHOCTEH M MPOrPeccUuil  uis
pEIICHUS PeaTbHBIX 3a7]a4d MPUKJIAIHOTO XapaKTepa
5 MHoOXecTBa H JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpPAI[UU HaJl MHOYKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBCHHBIN —ammapaTr Ui OIHCAHUS
5.2 peallbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 3a/1a4 U3 APYTUX yU4EOHBIX
IPEIMETOB
53 OnepupoBaThb  NOHATUAMU:  OINpeAENCHHE, Teopema,  CIEACTBHE,
JTIOKA3aTeJIbCTBO
11 KIIACC
Kon .
RO IIpoBepsiembie NpeIMETHBIE Pe3y.ILTATELI 0CBOCHHS 0CHOBHOI
TS 00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
1 UYucna v BBIYUCICHUS
OnepupoBaTh MOHITHSIMH: HATypallbHOE, IIEJIO€ YHCIIO; HCIIOJIb30BaTh
11 MPU3HAKK JIEJIMMOCTH LEJBbIX YHCEeJ, Pa3j0KEHUE 4YHucia Ha MPOCThIE
MHO>KUTENH sl pEIICHUs 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAIMOHAIBHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHE: JIOTAPU(PM YUCIIA, JCCITHUHBIC U HATYPATbHBIC
norapudmsl
2 YpaBHEHUS 1 HEPaBEHCTBA
[IpumeHsiTh CBOICTBa CTeMEHW Juis MpeoOpa3oBaHUS BHIPAXKEHU,
2.1 OTIEpUPOBATh TIOHATUSAMU: TIOKa3aTeIbHOC YpaBHCHHWE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHH U HEPABEHCTB
BeImonHATe mpeoOpa3oBaHusl BBIPAXKCHHHN, COIACPKAIIUX JIOTAPH(PMBL;
2.2 OTepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIC THITBI JOTapU(PMHUECKUX YPAaBHEHHU U HEPABCHCTB
2.3 HaxoauTh perieHus mpoCcTEeHIMX TPUTOHOMETPUIECKIX HEPABCHCTB
OnepupoBaTh MOHATHAMHU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEILICHHUE;
24 UCIIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHHW Uil  pEIICHUS

IMPAKTUYCCKUX 3aaa4d




Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH

25 paLMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallUd Ha S3bIKE aiureOpbl, COCTaBIIAThH
2.6 BBIPQXCHUSI, YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBI 110 YCIIOBHUIO 3aJayH,
UCCJIE/I0BaTh IIOCTPOCHHBIE MOJIEIH C UCIIOIb30BAaHUEM allapara ajareopsl
3 OyHkuK U rpaguku
OnepupoBaTh MNOHATHSAMHU: IEpUOAMYECKAs (QYHKUUSA, MPOMEXKYTKU
31 MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOoJbllee U
' HalMeHblIee 3HaueHUs! QYHKIMM Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccieoBaHus (QyHKIMH, 33JaHHOU IrpaduKOM
OnepupoBaTh NOHATUSAMHE: TPAPUKHU MMOKA3ATEIBHOM, TOTrapUPMHUECKON 1
3.2 TPUTOHOMETPUUECKUX (PYHKIMIA; H300paxkaTb WX Ha KOOPAMHATHOM
TUIOCKOCTH M UCTIOJI30BATH JIJISl pEIICHUs] YpaBHEHUH U HEPABEHCTB
N300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKu JIMHEHHbIX
3.3 YpaBHEHHWI W HWCIIONB30BaTh WX JUIA PEUICHUS CHCTEMBl JIMHEHHBIX
YpaBHEHHI
34 Hcnonb3oBare rpapukd (QYHKUUN [ HCCIEIOBAHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCIUILTIH
4 Havana maTreMaTn4ecKoro aHaausa
OnepupoBaTh MOHATHAMHU: HENpEpbIBHAs (QYHKIUSA, TMPOU3BOJHAS
4.1 (GYHKLMU; HCIOJIB30BaTh T'€OMETPUUECKUH U (U3NYECKUH CMBICT
IIPOU3BOJHOM JUISl pEeLICHUs 3a1a4
49 HaxomuTe  TpOM3BOJHBIE  DJEMEHTApHBIX  (YHKUIWH,  BBIYHUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH
Hcnonp30BaTh  NPOM3BOAHYIO s MccleloBaHHA  (QYHKIUM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBaHUS K
MOCTPOEHHUIO TpadhMKOB
44 Hcronp30BaTh MPOM3BOMHYIO U HaXO0XKICHUS HAWIYYIIETO PEHICHUS B
NPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHUX, 3ajauax
45 OnepupoBaTh MNOHATUSAMM: NEpBOOOpa3Hasi M MHTErpaji; IOHUMATh
' reoMeTpUUecKUi U GU3NYECKUI CMBICT UHTErpajia
46 Haxomute mnepBooOpasHble dJIEMEHTapHbIX  (DYHKUMNA, BBIYUCISTH
' uHTerpai no popmyne Hetorona — JleitOnura
4.7 Pemmate npukiagHble 3a1a41, B TOM YHCIIE COIMATbHO-DKOHOMUYECKOTO U

(H3rYecKoro xapakrepa, CpeJIcTBAMU MATEMAaTHUECKOTO aHAIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kox
1 Yucna u BIYUCIECHUS
Pammonanbuele  ymcna. OOBIKHOBEHHBbIE M JECATHYHBIE ApoOM, TMPOLIEHTHI,
OEeCKOHEUHBIE  TEpPHOJMYECKHEe  Ipodu.  ApudpMeTHyecKkue  Oomepamud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPEeOOpa30BaHUS YUCIOBBIX BbIpaxkeHUH. IIpumeHnenue
Npo0eil ¥ MPOLEHTOB JUIsl PELICHUS MPUKIAIHBIX 33ad M3 Pa3iIMuYHbIX OTpacieu
3HAHUU U peaTbHOM JKU3HU
JelictBuTenpbHble  4yMcia.  PalMoHanbHbIE W MPPALMOHAIBHBIE  YHCIIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUHCIICHMS], IPAaBUJIA OKPYTJICHUS], IPUKHUIKA U OLIEHKA Pe3y/IbTaTa BhIUMCICHUN
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3  uyucna. Mcnonb3oBanue noaxojsiieid (Gopmbl 3aUCH JEHCTBUTENBHBIX YUCET JUIS
pelIeHns MPaKTUYECKHX 3a1ad U IPEJCTaBICHUS JaHHBIX
14 Apudpmernueckuii KOPCHb HaTypaJlbHOH creneHu. JlelicTBus ¢ apudmeTnyecKuMu
KOPHSIMH HAaTypaJIbHON CTENIEHU
15 CuHyC, KOCMHYC W TAaHIEHC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TPEOOpPa3OBaAHUS
29 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHBIE
TPUTOHOMETPUYECKHE (HOPMYIIbI
23 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
UHTEPBAJIOB
2.4  PemieHue 1enbix U APOOHO-PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB
2.5  Pemenue uppannoHaabHbIX YpaBHEHUN U HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM
97 [Ipumenenue ypaBHEeHHI 1 HEPABEHCTB K PELIEHUIO0 MaTeMaTHUECKUX 3a/1ad U 3a]a4u
U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHKuuu. I'padux ¢yHkumu. BzaumHO oOpaTHBIE
byHKIIIH
39 O6mactp ompeneneHuss M MHOXECTBO 3HavueHWd Qynknuu. Hymm dyskmmm.
[TpoMexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU
33 CrenenHas GyHKIUS C HATYpaJIbHBIM U IIeNBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpadvK KOpHsI N-0i CTETICHN
3.4 Tpuronomerpudeckass OKpy»XKHOCTb, ONpEAETICHUE TPUTOHOMETPUUYECKUX (DYHKITHIA

YHCIIOBOTO apryMeHTa

Havana MaTeMaTH4ueCcKOIro aHalIn3a




41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBAaTeNbHOCTEH. MOHOTOHHBIE
110CJIe10BATEIbHOCTH
Apudmernueckass U reomeTrpuueckas Imporpeccud. beckoHeuHO yObIBarolias
4o  TEOMETpHYecKas TpOrpeccHs. Cymma OeCKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
nporpeccun. dopmyna CIOXKHBIX NPOLEHTOB. Vcrmonb3oBaHUE MPOrpeccCHH VIS
pelIeHHsl peaJbHbIX 33a4 IPUKIIAJHOTO XapakTepa
5 MHosxecTBa 1 JIOTUKA
MHuoxecTBO, omnepanuu HajJ MHOXecTBamH. Jluarpammbl Ditnepa — Benna.
5.1  IlpumeHeHHEe TEOPETUKO-MHOKECTBEHHOI0 ammapara JUlsi ONHCaHMs pPealbHbIX
IIPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 APYTUX YUEOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEILCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Hucna u BBIYUCICHUS
11 HarypanbHsle u nensie yncina. [Ipu3Haky JenrMMOCTH HEIbIX YUCEIl
1.2 Crenenb ¢ palmoHaIbHBIM NTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm ymcna. JlecaTuynbie U HaTypajgbHbIC JOTapru(MbI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(MBI
29 IIpeoOpa3oBanue BbIpaXKEHU, COAECPIKAIINX CTENEHU C PAl[MOHAIBHBIM
roKazaresem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenpHBIC YpaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 Cuctemsl J'II/IHVCI\/'IHLIX ypaBHeI;IPIfI. Pemenne npuKIaaHBIX 3a7ad C MOMOILBIO
CHCTEMBI JINHEHHBIX ypaBHEHHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH M HEPABEHCTB
28 [IpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHIO MaTeMaTHYECKHX
3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU M peabHON KU3HU
3 OyHKIMH U TpaduKH
Oyukuus. I[lepuonuyeckue ¢QyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKLHH.
3.1 MaxkcumMymMbl U1 MUHUMYMBI (QyHKUuU. HaunOombllee W HauMeHbllee 3HauCHHE
(GYHKIIMM Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.3 [Toka3zarenbHas u JorapudmMudeckas QyHKIIHA, KX CBOHCTBA U TpaduKH
3.4 Hcnons3zoBanne rpagukoB GyHKINUHA TSl pEIICHUS] YPaBHEHUN U IMHEWHBIX CHCTEM
Hcnonb3oBanne rpadukoB GYHKUMHA A7  MCCIENOBAaHUS  INPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIe BO3HHUKAIOT IMPH PEUICHUH 33134 U3 APYrHX Y4eOHBIX
MPEIMETOB U pEATbHOMN )KU3HU
4 Hauana maTemMaTiueckoro aHaimsa
4.1 HenpepbiBable pyHKIIMU. METOA HHTEPBAJIOB JJIsl pEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM




4.3

4.4

4.5

4.6
4.7

[Tpou3BoaHbIe 31eMeHTapHBIX (QYHKUIUH. DopMysIbl HaXOXKICHHS MPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH H
sKCTpeMyMbl. Haxoxxaenne HauboNbIIero ¥ HAMMEHBIIETo 3Ha4eHUs! (PyHKIIMH Ha
OTpe3Ke

[IpumeneHne NPON3BOAHOM ISl HAXO0XKICHUS HAWTYYIIIETO PEHICHHS B TPUKIIAIHBIX
3aavax, IS ONpEeNeNieHHs] CKOPOCTH Mpolecca, 3aJaHHOro (OopMyIoN WU
rpadgukom

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX

Wurerpai, ero reoMeTpu4ecKuii U GU3nvecKuit CMpIci. Berurcienue nHTerpaia mno
dbopmyiie Hetotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

Bnanenue Meronamum J0Ka3aTeNbCTB, AITOPUTMaMH pELICHUS 3ajady;
yMmeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpMYIUpOBaATH
o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MaTEeMAaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEeNbHbIE PpACCYKACHHS MpU PpEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMHU: MHOKECTBO, MOIMHOXECTBO, ONEpallMy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PealbHbIX MPOLECCOB U SBJIEHUH U NPU PELICHUN
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypallbHOE YHCIIO, IIeJI0e YHCIIO,
CTETICHB C IIEJIBIM ITOKa3aTelieM, KOPeHb HaTypaJIbHON CTENIeHH, CTCIICHb
C palMOHANBHBIM  TOKa3aTeleM, CTeNeHb C  JICHCTBUTEIbHBIM
mokaszarejeM, JiorapumM dY#Wcia, CHHYC, KOCHHYC U TaHTEHC
MIPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, paIlMOHAIBLHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAMMCHBIICC
o0O1miee KkpaTHOE, alropuT™M EBKIHIA MPU PEIICHUH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTENEHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




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

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

YMeHHEe OIepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIIEpPUpPOBATh
HNOHATUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PaA3JIMYHBIX MIPHUEMOB; pPEIIATH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTE€MaTHYECKUX

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

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMH, OrpaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(byHKLIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, 1iepBasi U BTOpasi Mpou3BoaHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHON, IMEepBOOOpa3Has, ONpeaeaEHHbIH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCieloBaHUus (QYyHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHI; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pelIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX H

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




HHTCrpaia;, NMpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUIUS, KBaJpaTU4HAs
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPE0oOpPa3OBaHUS
rpaduKoB (PYHKIMH, HCIOIB30BATh I'PaAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadUKu (DYHKIIHIA 17151 peIICHHS
yYpaBHEHMH, HEpaBEHCTB M 3ajady 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 JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJICHUS JIUYHBIMH U CEMEIHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJ00HOCTh PE3yJIbTaTOB; YMEHUE MOJEIUPOBATh
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: CpeiHee apudMeTHieckoe, MearaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
nH(popMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA peaIbHBIX MPOLIECCOB U SIBICHUI; IPEICTABIIST
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpadUuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIEA0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GOopMyNbl CIOXKEHUS U YMHOXEHHUs BEpOSTHOCTEH, (POpMylly IOJIHOM
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlydaliHOW BeNWYHMHBI, (QYHKIUH paclpelnesieHuss ©  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUuN Ul
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUI; yMEHHE NPUBOIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
PUMEHATh KOMOWHATOPHBIE (DaKThI U PACCYKICHHS IJIs pEIICHUs 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAKOIIHAECS IpsIMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSMBIMH, PACCTOSTHAE MEXKy INIOCKOCTAMH; YMEHUE UCIIOJIb30BaTh IIPH
pelIeHUH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mnapamienenunen, NpusMa, nupampaa, (urypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPAMU[bI, MPU3MBI, KOHYCa, LMINHApA, 00bEM KyOa,

IIPSIMOYTOJIBHOTO ITapajulelICUIela, TUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, I1apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpPEACICHUS U3y4aeMbIX (UTYp, BBIIBUTATH TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00CHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanmuo ¢Guryp 1o
pa3jMYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHBbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B MPHPOJE,
UCKYCCTBE, apXHUTEKType; HCIOIh30BATH T'€OMETPUYECKHAE OTHOIICHHUS
IPU PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPUUECKUE BEIUYUHBI (JUIMHA, YOI,
iouiaib, 00bEM) MpH PEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OO0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3Ys
u3yyeHHbIE (POPMYIJIBI U METO/BI, B TOM YHCIE: IUIONIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIO0OHBIX QUTYP
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YMeHwne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEACHHUE, YTOd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpATh TMOAXOMAMIMKA METOA s PpeIICHUs 3a/1a4H;
[IOHUMaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUM NPUPOIHBIX U
OOIIIECTBEHHBIX ~NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb
MPOSIBIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHUE IPUBOAMTH

IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU




MaTeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Hucna u BIYUCICHUS

11 Harypanbublie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOOH

13 Apudmernueckuii KOpeHb HATYpAIBHOU cTeneHu. JeicTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenenb ¢ nenbM mnokazateneM. CTeneHb C PpalUMOHAIBHBIM ITOKa3aTeIeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCHHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl

JlelicTBuTenbHble uucna. ApudpmeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMHU
1.7 gyrciaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TPABWIA OKPYIJICHUS, TMPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHHUN

1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U IOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTes MaTPHUIIhI
3 OyHKIMH U TpapuKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymu ¢ysknum.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMsI IOCIIEI0BATENLHOCTEN
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOM3BOIHOW K HCCIEAOBAaHMIO (YHKUUMH HAa MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHcTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEpXHOCTH BpPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



