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MNOACHUTEJBHASA 3AIINCKA

Y4eOnpiii Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SBISICTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecss OBJIAJIEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOro aHaM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHON XKU3HU. B TO ke Bpemsi oBlajieHHe aOCTPAKTHBIMU U JIOTUUECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHaju3a pa3BUBAECT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
000011IeHNEe W KOHKPETH3allhi0, a0CTparupoBaHWE U aHAIOTUI0, (HOopMHUpPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolIUecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpETalluk  TOJYYEHHBIX  pEIIeHUN, 3HAKOMATCS C  OpuUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENIBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak 4dYepe3 Y4YeOHBbId Marepuai, CIOCOOCTBYIOIINN
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATEeIbHOCTH, TpeOyromeld MpOAOIKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3yIbTar.

B ocHOBe MeToanKu oOy4eHus anredpe u HadajiaM MaTeMaTUYeCKOro aHaIM3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICTIEHBl  CIIENYIOIINE COAEPXKATENbHO-METOANYECKHE JUHUK: «Yucnma wu
BBIYHCIICHUS», «DyHKIMU U Tpadukmn», «YpaBHEHHUS U HepaBeHCTBa», «Hauama



MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa ©  Joruka». Bce ocHoBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOyueHusl Ha YpOBHE CpETHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMHU TEMaMU U pasenaMu. JlaHHbIN yaeOHbIi
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEeOuHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKHMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaTHyecKas JIoruka u npyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE OoJiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJly4YEeHHBIE TPH H3YYCHHH Y4eOHOTO Kypca, ISl PEHIeHHs CaMOCTOATEIbHO
chopMyITUPOBAHHON MAaTeMaTUYECKOW 3a/a4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW HA MHOYECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJIEH pEeaNbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCS 00O0OIICHHE U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolMecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH



UCCIeI0BaHNHM (DYHKIMI C TTIOMOIIBIO MTPOW3BOIHON, TP PEIICHUH MPUKIIATHBIX
3a/1a4d ¥ 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAXKCHUH,
COZIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT AajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKK JACAYKTHUBHBIX PacCy>KICHUM,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3GPpeKTuBHbIC
WHCTPYMEHTBl I pEUICHUs MPAKTHYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HATJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KAaK SI3bIKa HAYKH.

CopepkarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, MO3BOJISIFOLIMX BhIPAKaTh 3aBUCUMOCTH MEXAY BEIUNYMHAMHU B PA3JIMYHOM
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIMH1, UCOJIb30BAHUIO AHAJIOTHU.

CopnepxartenbHasg nuHUs «Hadana mMaTeMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHX, TaK W MPUKIAJAHBIX 3aj]ad,
JIOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAQYCHUS, BBIYUCIATH IUIOMAau (uryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH U
yCKOpeHusl TpolieccoB. JlaHHasi coaepkaTeibHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJIeJIed pPealbHbIX CUTYyalluu,
MO3BOJISIET HAXOAUTh HAMJTYUIIIEE PEIICHUE B TPUKIATHBIX, B TOM YHCJIE€ COIMATIBHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MATHYECKOrO AHAIN3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronInecs y3HatOT O BBIIAFOIIMXCS



pe3ynpTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTUS MaTeMaTUKU Kak Hayku, U 00 HX
aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeiaraloT HamOosee YHUBEPCAJIbHBIA SA3BIK, OOBETUHSIONUINI BCE pa3nesbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUSI CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KXKIIbIN U3 Pa3/IeioB MPOTPaMMBbI, TOCKOJIBKY BECh MaTepuall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayajlla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JICWCTBUTEIBHBIMH  4YucCiIaMd.  Moayib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUH, COACPIKAIIMX CTEIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YpaBHEHHMHU. MarTpuua CUCTEMBI JIMHEMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanue NOCTPOCHHOW MOJEIU C MMOMOLIBIO MAaTPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHnHast pyHKIMS ¢ HATypajIbHBIM U LIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocoenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yowiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepsiBHBIe (QYHKIIMM W WX CBOWCTBA. TOukw paspbiBa. ACHMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BrOpas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIeCKUi 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, airoputMma EBknuaa 1j1s penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eomeTprueckuil CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyK€HUMN, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4ecKOMy  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHHUs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIaCcCU(BUKAIIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TTPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS, BRLIOUPATh HaANOOJIee TOAXOISAIINN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUOB U (OPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOICTBO MO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIUICAd TOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIBHOE YHCIIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITh NPUOTNKEHHBIC BEIYMCIICHUS, IPABUJIA OKPYTIICHUS, TPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUA KOPEHb HATYpPaJbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOIO apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTH JACIICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpenenuTeNns 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPHUUECKUX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB PyHKIUH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKLHU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKUHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTelbHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JUIS  UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi porpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO OTIEPUPOBATH MOHATUSIMH: TTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpadrka QPyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHbBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOZHO OMEpUpPOBATh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMOIHATH apu(PMETHIECKUE OTEpaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJIbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UIUU JABYX (hYHKIIHIA,

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpall, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudpmeTnueckuilt KOpeHb N-0W CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMblI Bcero Konrpoabnpie  Ipakruieckue odpa3oBaTebHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIIHIA C ITOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie gncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHATBHBIX, HPPAUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
M
1 HOICCTRO, OlICPatii vHaﬂ 1 https://m.eds00.ru/1255f795
MHOECTBAMHU U UX CBOICTBA
2 Juarpammsbl Diinepa-BenHa 1 https://m.edsoo.ru/83bfefd5

[IpuMeHeHne TeopeTUKO-
3 MHOKECTBEHHOT0 amnrapara Jjis 1 https://m.edsoo.ru/balad981
pelieHus 3a1aq

PanmonansHble yncna.

OOBIKHOBEHHBIE M NECATUYHEIE
4 A 1 https://m.edsoo.ru/c6418b52

po0u, IPOIIEHTHI, 0ECKOHEUHBIE

MePUONYECKHE 1podu

PanronanapHBIE YHCIA.

OOBIKHOBEHHBIE U JECITUYHBIE
5 A 1 https://m.edso0.ru/673172bf

po0u, IPOIIEHTHI, 0ECKOHEUHBIE

MepUONYECKHE TpodH

[Tpumenenue npoGei 1 MPOLIEHTOB
JUISL pelleHus IPUKIIaHBIX 3a/1a4

1 https://m.edsoo.ru/chd8277d

n N
PMMEHEHHE IPOOCH 1 MPOUCHTOR 1 https://m.edsoo.ru/b4e281fd

AT PCIICHUS MMPUKIIAIHBIX 3a1a4

JlelicTBUTENbHBIC YHCTIA.
8 PanvonaneHbIE M MppalMOHAIBHBIE 1 https://m.edso00.ru/14c4868a
qucia



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a

Apudmernueckre onepaum ¢
JEHCTBUTEILHBIMH YHCITAMH

https://m.edsoo.ru/abc2d62f

10

11

12

Mopnynb AEUCTBUTEIBHOIO YHACIIA U
€ro CBOMCTBA

[TpubnuxEHHbIC BRIYUCIICHUS,
MpaBWJIa OKPYTJICHUS, IPUKU]IKA U
OLICHKA pe3yNibTaTa BBIYUCICHUN

OCHOBHBIE METO/IbI PEIIECHHUS LIEITBIX
1 IpOOHO-paIMOHATBHBIX
ypaBHEHU U HEPABEHCTB

https://m.edso00.ru/37b24378

https://m.edsoo.ru/d83a96ca

https://m.edsoo.ru/99b5ac47

13

OCHOBHI)IC METOAbI pemeHI/m T CJIBIX
U APOOHO-PAIMOHATIEHBIX
ypaBHEHHI U HEPABEHCTB

https://m.edsoo.ru/143d7cal

14

15

16

OCHOBHBIE METO/IbI PEIIECHUS HEITBIX
U IpOOHO-paIiOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

MHoOrouieHsl OT OAHOM1
IepeMeHHOoM. Jlenenue MHOro4JieHa
Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

MHOTOUJIEHBI C IEeTBIMH
koa¢pdunmentamu. Teopema Bueta

https://m.edsoo.ru/e3d2ad84

https://m.edsoo.ru/lc7alba5

https://m.edsoo.ru/ff149ca8

17

Pemrenue cucteM THHENHBIX
ypaBHEHUH

https://m.edsoo.ru/55fa9bfa

18

19

Pemenue cucreM MTUHEHHBIX
YpaBHEHUI

Marpuia cucTeMsl JMHEUHBIX
ypaBHeHui. Onpenenurenb

https://m.edsoo.ru/lc76cbca

https://m.edsoo.ru/ee5c2192



https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378
https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192

MaTpHULbI 2X2, €r0 FeOMETPUUECKUN
CMBICJI ¥ CBOICTBA; BEIUMCIIEHUE €TI0
3HAa4YeHUs

20

Ornpenenurens MaTPUII 2X2, €r0
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

https://m.edsoo.ru/b128febl

21

22

23

[IpumeneHnue onpenenuTens s
peliCHUs CUCTCMbI JIMHENHBIX
YpaBHEHUU

Perienue npukinagHbIx 3a1a4 c
IIOMOILBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

Pemenue npukiaaHbIX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

https://m.edsoo.ru/f67bed83

https://m.edsoo.ru/aa76e19a

https://m.edsoo.ru/e49a9dcl

24

KonTponbHas pabora:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMbI TMHEMHBIX
ypaBHeHuUi"

https://m.edsoo.ru/5b4ba92e

25

OyHKIUA, CTTIOCOOBI 3aJaHUs
¢bysakuu. Bzaumuo obpaTHbie
¢byukun. Komnosunus pyHknuit

https://m.edsoo.ru/3572687¢c

26

27

I'padux pyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBaHus rpaduKkoB
byHKIHIT

OO6nacTp orpeieNeHUus] © MHOYKECTBO
3HayeHui pyHkuuu. Hymm

https://m.edso00.ru/18c5661b

https://m.edso0.ru/69a4e756



https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83
https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/5b4ba92e
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756

¢bynkuuu. [IpoMexxyTku 3HaK
MOCTOSHCTBA

28

UérHble 1 HEYETHBIE (PYHKITHH.
[lepuonnueckue GyHKINH.
IIpomeKyTKM MOHOTOHHOCTH

byHKITII

https://m.edsoo.ru/71218abf

29

30

31

MaxkcruMyMbl 1 MUHUMYMBI
¢bynkuuu. Hanbonpmee n
HauMEHbBIIIee 3HaAUCHUE (PYHKIIMH Ha
MIPOMEXKYTKE

JluneitHast, KBajpaTUIHas U APOOHO-
nuHeiHas pyHKIuu

DreMeHTapHOe HccieI0BaHNe U
MOCTPOEHHE IPaUKOB ITHX

byHKIUH

https://m.edsoo.ru/78811d9%e

https://m.edsoo.ru/dfa228e8

https://m.edsoo.ru/75c82289

32

DneMeHTapHOe UCCIIeIOBAHUE U
MIOCTPOEHUE I'PaUKOB ITUX

byHKIUH

https://m.edsoo.ru/44e7e845

33

34

CreneHn ¢ IeJIBIM ITOKa3aTeaeM.
bunom HeroTona

CreneHsb C IEIBIM IT0Ka3aTeIEM.
bunom Herorona

https://m.edso0.ru/6364696a

https://m.edso0.ru/1933a74a

35

CrenenHast GyHKIIHS C
HATypPaJIbHBIM U LIEJIBIM
nokasareneM. E€ cBoiicTBa u rpaduk

https://m.edsoo.ru/b2a46ef9

36

KonTponbnas pabora: "Crenennas
¢bynkus. E€ croiicTBa u rpaduk”

https://m.edsoo.ru/24c794c5



https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8
https://m.edsoo.ru/75c82289
https://m.edsoo.ru/44e7e845
https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a
https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/24c794c5

37

Apudmernieckuil KOpeHb
HaTypaJbHOHN CTENIEHU U €ro
CBOMCTBA

https://m.edsoo.ru/bdc5ac39

38

Apudmernieckuil KOpeHb
HaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBA

https://m.edsoo.ru/25ff7722

39

40

41

[Ipeobpa3oBaHUs YUCIOBBIX
BBIPKECHHH, COJEPKALUX CTCTICHU
Y KOpHU

[Ipeobpa3oBaHUs YUCIOBBIX
BBIPXXEHUI, COIEPIKAIUX CTETICHU
1 KOpHU

[Ipeobpa3oBaHUs YHCIOBBIX
BBIPAXXEHUI, COAEPIKALUX CTENEHU
1 KOpHU

https://m.edso0.ru/3673781c

https://m.edsoo.ru/dea3b98e

https://m.edsoo.ru/1b14b4d6

42

HppaumroHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLICHUS
HUPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/26ad77de

43

44

45

HppaumnoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELICHUS
MPPALMOHAIIBHBIX YPABHEHUN

WppainmonanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PELLIEHUS
UppalMOHATIBHBIX YpaBHEHUI

PaBHOCUIbHEIE nepexoanl B

peLICHUU UPPALMOHATIbHBIX
ypaBHEHUH

https://m.edsoo.ru/al276618

https://m.edsoo.ru/b2578f49

https://m.edsoo.ru/87b79e5d



https://m.edsoo.ru/bdc5ac39
https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6
https://m.edsoo.ru/26ad77de
https://m.edsoo.ru/a1276618
https://m.edsoo.ru/b2578f49
https://m.edsoo.ru/87b79e5d

46

PaBHOCHIIbHBIE TIEPEXO/BI B
pelIeHNH UPPAUOHATIBHBIX
ypaBHEHUU

https://m.edsoo.ru/4bb9262¢

47

PaBHOCHIBHEIE nepexoanl B
pPECIICHUN UPPALUMOHAJIbHBIX
YpaBHEHUU

https://m.edsoo.ru/4ed62431

48

49

50

51

PaBHOCHIIBHBIE TIEPEXO/BI B
peleHnn uppanuoHaIbHbIX
YpaBHEHUU

CaoiicTBa 1 rpaduKk KOpHs N-oi
CTENeHU KaK (PyHKIMHU 0OpaTHOU
CTETEeHU C HATYPaJIbHBIM
[I0Ka3aresieM

CoiicTBa u rpaduk KOpHs N-0if
CTEINEeHH KaK (QYHKIUN 0OpaTHOM
CTETEHH C HaTypalbHbIM
nokaszaresem

KonrtponbHas pabdora: "CpoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.
WppanmonansHele ypaBHeHNA"

https://m.edsoo.ru/da65eaac

https://m.edsoo.ru/2aeca91f

https://m.edsoo.ru/942e9baf

https://m.edso0.ru/21f372b4

52

CreneHb ¢ pallMOHATBHBIM
IIOKa3aTeyieM U €€ CBOMCTBA

https://m.edsoo.ru/92cdb3eb

53

54

Crenenb ¢ palliOHAIbHBIM
mokasarejieM U €€ CBOUCTBA

Crenenb ¢ palliOHAIbHBIM
mokKasaTeJieM U €€ CBOMCTBA

https://m.edsoo.ru/b3e63dd3

https://m.edsoo.ru/c688a2e5

55

[TokazaTenpHas GyHKIMS, €€
CBOlCTBa U Tpaduk

https://m.edsoo.ru/e54932a2



https://m.edsoo.ru/4bb9262e
https://m.edsoo.ru/4ed62431
https://m.edsoo.ru/da65eaac
https://m.edsoo.ru/2aeca91f
https://m.edsoo.ru/942e9baf
https://m.edsoo.ru/21f372b4
https://m.edsoo.ru/92cdb3eb
https://m.edsoo.ru/b3e63dd3
https://m.edsoo.ru/c688a2e5
https://m.edsoo.ru/e54932a2

Hcnonb3oBanue rpaduka GpyHKIun

56 . https://m.edsoo.ru/ae2f6e85
ISl peILICHNs] YpaBHEHUN
u

o7 CHOTILSOBAMHE TP aq)m(fl Pyt https://m.edsoo.ru/e59ed2el
JUISL pELICHUs] ypaBHEHU I
[TokazatenbHbIe ypaBHEHUSL.

58 OCHOBHBIE METO/IbI pEIICHUS https://m.edsoo.ru/66434be6
MIOKa3aTeNIbHBIX YPaBHCHHUI
[TokazaTenbHbIC ypaBHEHHUSL.

59 OCHOBHBIE METO/bI PEUICHUS https://m.edsoo.ru/2b55a65f
MIOKa3aTeNIbHBIX YPaBHECHHUN
ITokaszaTenbHble ypaBHEHUS.

60 OCHOBHBIE METOBI PEIICHUS https://m.edsoo.ru/ca5b5663
MIOKa3aTeNbHBIX YPaBHECHHUI
KonTponbHas padora:

61 "IToka3zarenbHast QYHKITHSL. https://m.edsoo.ru/981bd484
[TokazarenbHble ypaBHEHUS"
J . CBoi

62 oraphu wnena. Cpoficrsa https://m.eds00.ru/6996b38a
norapudpma
J . CBoi

63 oraphm wnena. Ceoficrsa https://m.edsoo.ru/32c74b52
norapudpma
JI . CBoi

64 oraphgm wnea. Cpoficrsa https://m.edsoo.ru/9ce4e695
nmorapupma

65 JlecaTiHbIC 1 HATypatbHbe https://m.edsoo.ru/b83ab9f5
sorapupmbl

66 Jlecsirible it HaTypanbibie https://m.edsoo.ru/dd5c15f2
sorapupmbl
[Tpeo6 7

67 PEODPASOBAIE BhPaCHH, https://m.edsoo.ru/e89a71d1

coJiepKaIIux JorapupmMbl



https://m.edsoo.ru/ae2f6e85
https://m.edsoo.ru/e59ed2e1
https://m.edsoo.ru/66434be6
https://m.edsoo.ru/2b55a65f
https://m.edsoo.ru/ca5b5663
https://m.edsoo.ru/981bd484
https://m.edsoo.ru/6996b38a
https://m.edsoo.ru/32c74b52
https://m.edsoo.ru/9ce4e695
https://m.edsoo.ru/b83ab9f5
https://m.edsoo.ru/dd5c15f2
https://m.edsoo.ru/e89a71d1

68

[IpeoOpa3oBaHue BEIpaKEHUH,
COZIEpIKAIIMX JIOTApUPMBI

https://m.edsoo.ru/b54bf4ab

69

70

[IpeoOpazoBaHue BhIpaXEHUH,
CoZIep KaLIHX JIOTapU(MBI
Jlorapudmuueckas GyHKIUS, €€
CBOWCTBA U TpaduK

https://m.edsoo.ru/e4e7668f

https://m.edsoo.ru/c73dac79

71

Jlorapudmuueckas pyHkuus, eé
CBOMCTBa M rpaduk

https://m.edsoo.ru/8f13f8a4

72

73

Hcnonp3oBanue rpaduka GyHKIuN
JUISl pEeLIEHUs] YpaBHEHUI
Hcnons3oBanue rpaduka GyHKIUN
JUIS pellieHus] ypaBHEHUN

https://m.edsoo.ru/4fd8798b

https://m.edsoo.ru/dc551efd

74

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

https://m.edsoo0.ru/24475d87

75

76

77

78

Jlorapudmuueckre ypaBHEHUS.
OcCHOBHBIE METO/BI PELICHUS
JoTapu(PMUYECKUX YpaBHEHUM

Jlorapudmmuueckue ypaBHeHUsI.
OCHOBHBIE METO/BI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/BI B
peleHnH JorapupMHUUECKUX
ypaBHEHUH

PaBHOCHIIBEHEIC nepeXoanl B

peleHnH JorapupMHUUECKUX
ypaBHEHUH

https://m.edsoo.ru/754b14c8

https://m.eds00.ru/96138576

https://m.edso0.ru/87c45ab8

https://m.edsoo.ru/23de51d3



https://m.edsoo.ru/b54bf4ab
https://m.edsoo.ru/e4e7668f
https://m.edsoo.ru/c73dac79
https://m.edsoo.ru/8f13f8a4
https://m.edsoo.ru/4fd8798b
https://m.edsoo.ru/dc551efd
https://m.edsoo.ru/24475d87
https://m.edsoo.ru/754b14c8
https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8
https://m.edsoo.ru/23de51d3

Konrponsnas padora:

79 "Jlorapudpmuueckas ¢yHKIIHS. https://m.edso00.ru/85a69d2c
Jlorapudmuueckue ypaBHeHHs"
C

80 FHLYE, KOCHILYE, TAHTeHe 1 https://m.eds00.ru/5353993d
KOTaHTE€HC YHCIIOBOTO apryMEHTa
C

81 HEHYE, ROCHHYC, TAITCLo 1 https://m.eds00.ru/467176b5
KOTaHT'€HC YHCIIOBOTO apryMeHTa
A

82 PIECHILYE, apRIOCHILYE 1 htps://m.eds00.ru/3bd79b2b
apKTaHTE€HC YKCIOBOTO apryMeHTa
A

83 PRCHIYC, ApRKOCHIYE 1 https://m.edso0.ru/e588666f
apKTAHTEHC YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,

84 ONpeCICHUE TPUTOHOMETPUUYECKUX https://m.edso00.ru/8732a6b8
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb,

85 OIpeeJICHUE TPUTOHOMETPUUECKHUX https://m.eds00.ru/8985f3f8
(GyHKIUI YMCIOBOTO apryMeHTa
O

86 CHOBHIC TPHTOHOMETPIHCCKHE https://m.edsoo.ru/1876a71f
(bopMyIibL

87 OCHOBHBIC TPUTOHOMETPHHCCKHE https://m.edsoo.ru/baéb3e3e
(hopMyIibI

88 OCHOBHEIC TPHTOHOMETPHICCKHE https://m.edsoo.ru/9ed2eee4
(bopMmyIbI
O

89 CHOBHGIC TPHTOHOMETpIHECKIE https://m.edsoo.ru/6acdea85
(dhopMyIibI
[Ipeo6

90 PeODPASOBARHE https://m.edsoo.ru/e73bfc21

TPUTOHOMETPUYECKNX BBIPAKECHUN



https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/5353993d
https://m.edsoo.ru/467176b5
https://m.edsoo.ru/3bd79b2b
https://m.edsoo.ru/e588666f
https://m.edsoo.ru/8732a6b8
https://m.edsoo.ru/8985f3f8
https://m.edsoo.ru/1876a71f
https://m.edsoo.ru/ba6b3e3e
https://m.edsoo.ru/9ed2eee4
https://m.edsoo.ru/6acdea85
https://m.edsoo.ru/e73bfc21

[IpeoOpa3zoBanue

91 . https://m.edsoo.ru/a3ec7eal
TPUTOHOMETPUYECKHUX BBIPAKCHUN
I1

92 peobpasoparne . https://m.edso00.ru/294de3d6
TpI/IFOHOMeTpI/I‘IeCKI/IX Bblpa)KeHI/II/I
IIpeo06

93 peobpasoBatiie . https://m.edsoo.ru/8a7943db
TPUTOHOMETPHUYECKHUX BBIPAKCHUN
P

94 cHieHue TpHFOHOMeTp HHeCKHX https://m.edsoo.ru/8bda54be
ypaBHCHUI
P

95 cHicHue TpHFOHOMeTp HrHeciiX https://m.edsoo.ru/3b3fcef4
ypaBHeHI/II/I
P

96 cHicHHe TpHrOHOMeTqueCKHX https://m.eds00.ru/16233155
ypaBHCHUI
P

97 cHicHue TpHFOHOMeTp HHeCKHX https://m.edsoo.ru/c7eedb68
ypaBHeHI/II/I
P

98 cHlierue TmeHOMeTp HrHeciX https://m.edsoo.ru/17efeea7
ypaBHeHI/II/I
P

99 cHierme TpHrOHOMeTqueCKHX https://m.edsoo.ru/c7fa9769
ypaBHCHHI
P

100 cHlierue TmeHOMeTp HrHeciX https://m.edso0.ru/452282d8
ypaBHeHI/II/I
KonTponpHas padora:

101 "TpUroHOMETPUYECKNE BBIPAKECHUS https://m.edsoo.ru/e5c9dblb
Y TPUTOHOMETPUYECKUE YPABHEHHUS"
ITocnegoBaTenbLHOCTH, CIIOCOOBI

102 3aJaHus MMOCIIEN0BaTEIbHOCTEN. https://m.edsoo.ru/15f53b52

Mertoa MareMaTHYeCKOM HHIYKLIIMU



https://m.edsoo.ru/a3ec7ea1
https://m.edsoo.ru/294de3d6
https://m.edsoo.ru/8a7943db
https://m.edsoo.ru/8bda54be
https://m.edsoo.ru/3b3fcef4
https://m.edsoo.ru/16233155
https://m.edsoo.ru/c7eedb68
https://m.edsoo.ru/17efeea7
https://m.edsoo.ru/c7fa9769
https://m.edsoo.ru/452282d8
https://m.edsoo.ru/e5c9db1b
https://m.edsoo.ru/15f53b52

MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

103 rocJenoBaTeabHOCTH. McTopus https://m.edso00.ru/8b2841f5
aHaJin3a 0ECKOHEUYHO MaJIbIX

104 Apudmerndeckas mporpeccus https://m.edso0.ru/7125ba54

105 I'eomerpuueckas nmporpeccus https://m.edsoo.ru/9eladeff

106 beckoneuno yortsaromas https://m.edso0.ru/9b6297a8
reoOMEeTpHUYECKast IPOrPeccust

107 Cymma 6eCKOHe:IHO yoriBaromeii https://m.edsoo.ru/6a2f764b
TCOMETPHUYECKON MPOTPECCHH
JInHENHbBIH U DKCOOHEHIIMAIbHEBIN

108 poct. Hucno e. DopMyiia CIOKHBIX https://m.edsoo.ru/7c496ecl
MIPOLIEHTOB
JIMHEWHBIN U SKCITOHEHIIMATbHBIN

109 poct. Yuncno e. @opmyria CIIOKHBIX https://m.edsoo.ru/2e3b6f82
MIPOLIEHTOB
Hcnons3oBanue nporpeccun 1uist

110 pelieHus peasibHbIX 3a7a4 https://m.edso00.ru/8431614d
MIPUKJIATHOTO XapaKTepa
KonTponpHas padora:

111 "ITocaenoBaTeIbHOCTH 1 https://m.edsoo.ru/e4cc3c8f
nporpeccun”

112 HenvpepHBHHe ymicum u ux https://m.edsoo.ru/c713449d
CBOICTBa

113 Toriia paspersa. AEHMHTOTH https://m.edsoo.ru/72834b6d
rpadukoB QpyHKUINH

114 CBoficTBa (yHKIMI HOTPEPPIBHEIX https://m.edsoo.ru/518fd95d

Ha OTpe3Ke



https://m.edsoo.ru/8b2841f5
https://m.edsoo.ru/7125ba54
https://m.edsoo.ru/9e1a4eff
https://m.edsoo.ru/9b6297a8
https://m.edsoo.ru/6a2f764b
https://m.edsoo.ru/7c496ec1
https://m.edsoo.ru/2e3b6f82
https://m.edsoo.ru/8431614d
https://m.edsoo.ru/e4cc3c8f
https://m.edsoo.ru/c713449d
https://m.edsoo.ru/72834b6d
https://m.edsoo.ru/518fd95d

CBoiicTBa (hyHKINH HETIPEPHIBHBIX

115 https://m.edsoo.ru/6aa2242¢c
Ha OTpEe3Ke
M

116 CTOM MHTCPBATOB JUT PEHiCHHA https://m.edsoo.ru/983c4bf7
HepaBeHCTB
M

117 CTOM HHTEPBAJIOB JUIA PEICHIA https://m.edsoo.ru/79dcc343
HEPaBCHCTB
M

118 CTOM MHTCPBATOB JUI peHicHuA https://m.edsoo.ru/42262dbf
HEPaBCHCTB
N .

119 pHMer FIHE CBOHCTE HEPEPLIBHBIX https://m.edsoo0.ru/ca96725f
GYHKIUH 715 pereHust 3a1a4
n .

120 pHMer HHC CBONCTE HEMPCPRIBHBIX https://m.edso0.ru/17286267
GyHKIUH 1715 pelteHus 3a1a4y
I1

121 CPBAL H BTOpas TIPOHSBOJHLIC https://m.edso0.ru/a966531b
byHKIIH
o .

122 TPEACIIERHE, reOMprquCKHH https://m.edsoo.ru/bfb748b1
CMBICJI HpOI/IBBOI[HOI/I
o N

123 HpeHeHeHHve > usmeckuii ebic https://m.edsoo.ru/4c2b1416
MIPOU3BOTHOM
v .

124 PABHEHHC KACATSILHOI K rpaguicy https://m.edsoo.ru/bfc1b543
byHKIIH
v N

125 PaBHEHUE KACATE/LHOM K rpaguKy https://m.edsoo0.ru/912be4f3
byHKIIIT
I1

126 p OmB(iHHHe SJCMCEHTapHpIX https://m.edsoo.ru/3226affc
byHKIII
IT

127 POMIBOIHBIC SJICMEHTAPHAIX https://m.edsoo.ru/87a6f8a5

byHKIHIT



https://m.edsoo.ru/6aa2242c
https://m.edsoo.ru/983c4bf7
https://m.edsoo.ru/79dcc343
https://m.edsoo.ru/42262dbf
https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/bfc1b543
https://m.edsoo.ru/912be4f3
https://m.edsoo.ru/3226affc
https://m.edsoo.ru/87a6f8a5

[IpousBoaHas CymmBel,

128 MPOM3BEICHUS, YACTHOTO 1 1 https://m.edsoo.ru/26fa41b9
KOMITO3UITUHU ()yHKITHIA
[IpousBoaHas CymmBel,

129 MIPOU3BEICHUS, YACTHOTO U 1 https://m.edsoo.ru/44876d3a
KOMIIO3ULIUH (PYHKITHI
[TpousBoaHast CyMMBI,

130 MIPOU3BE/ICHUS, YaCTHOTO H 1 https://m.edsoo.ru/3984aa6¢c
KOMIIO3ULIUH (PYHKITHIA

131 Korrposenas padora: 1 1 https://m.edsoo.ru/cd83e15d
"IIpousBoanas"
[ToBTOpeHme, 06001IEHNE,

132 cUCTEMAaTH3AalNs 3HAHWM: 1 https://m.edsoo.ru/aech94ba
"VpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,

133 CHCTEMATH3alUs 3HAHWIL: 1 https://m.eds00.ru/6c985843
"OyHKIIN"

134 HToroBasi KOHTpOJIbHAS paboTa https://m.edsoo.ru/4b13ba64

135 Hrorosas koHTpOIBHAs paboTa 1 https://m.edso0.ru/df719817

136 Hosropenme, o6o6meH1:1e, 1 https://m.eds00.ru/48271c3c
CUCTEMaTHU3AIUs 3HAHHUH

OBILIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME



https://m.edsoo.ru/26fa41b9
https://m.edsoo.ru/44876d3a
https://m.edsoo.ru/3984aa6c
https://m.edsoo.ru/cd83e15d
https://m.edsoo.ru/aecb94ba
https://m.edsoo.ru/6c985843
https://m.edsoo.ru/4b13ba64
https://m.edsoo.ru/df719817
https://m.edsoo.ru/48271c3c

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
°
JI:;-II Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue II/I[:;:CHHS[ :)Ig[?ai(():a:fenbﬂme
padoThbI padoTbI pecypen

[IpumeHeHne Mpou3BOIHOM K

1 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://m.edsoo.ru/72b24fd7
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K

2 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://m.edsoo.ru/alc89b24
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

3 WCCJICIOBAHMIO (PYHKITHI Ha 1 https://m.edsoo.ru/c165191e
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IprMeHeHne nNpon3BOIHOM K

4 MCCIJIEIOBaHHIO (QYHKIIMH Ha 1 https://m.edsoo0.ru/787del7d
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K

) MCCIIEIOBaHUIO (QYHKIIMH Ha 1 https://m.edsoo.ru/b4fdf8fe
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne nNpou3BOIHON K

6 UCCIIeIOBaHHIO (YHKIIHI Ha 1 https://m.edsoo.ru/d4a7b6f7
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanOoOJIbIIETO 1

7 HaMMEHBILIETO 3HAYEHUS 1 https://m.edso00.ru/4c15f33d

HENpepbIBHON (PYHKIIUU HA OTPE3KE



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d

Haxoxnenue HanbdonbLero u
HAVMMEHBILIETO 3HAUCHUS
HENPEePBHIBHON ()YHKIIUU HA OTPE3KE

https://m.edsoo.ru/a4f28db4

Haxoxnenue HanbonpLero u
HAUMEHBILIEr0 3HAYCHUS
HENPEPBIBHON ()YHKIIUU HA OTPE3KE

https://m.eds00.ru/36697f39

10

11

12

Haxoxnenune HanOoIbIIero u
HaVMEHBIIIETO 3HAYECHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

Haxoxxaenne HanbombIiero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke
Haxoxxaenne HanbomnpIiero u

HAauMEHBIIIETO 3HAUYEHUS
HENpEepbIBHON (PYHKIIMU HA OTPE3Ke

https://m.edsoo.ru/77268c2b

https://m.edsoo.ru/7bal1134

https://m.edsoo.ru/b8438d9b

13

IIpumenenre npou3BOIHOM IS
HAXO/ICHUS HAWJTYUIIETO PEIICHUS
B MIPUKJIAHBIX 3a/1a4ax

https://m.edsoo.ru/9c594e6d

14

15

16

[Ipumenenre npou3BOIHON IS
HAXO/ICHUS HAWJTYUIIETO PEIICHUS
B MIPUKJIQHBIX 3a/1a4ax

[IpumeneHnre npou3BOIHON IS
ONPENEIEHUS CKOPOCTH U
YCKOpEHHS TTPOIIECcCa, 3aJaHHOTO
dbopmyroi uiu rpaguKoM
[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U

https://m.edsoo.ru/b27235ee

https://m.edsoo.ru/59e47d67

https://m.eds00.ru/971f5943



https://m.edsoo.ru/a4f28db4
https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943

YCKOpEHUS Ipoliecca, 3a1laHHOTO
dbopmyioi uiu rpapuKoM

17 Kommozuius ¢pyHKImi https://m.edsoo.ru/25a29552

18 Kommozurust ¢hyHKImiz https://m.edsoo.ru/8d86b63b

19 Kommozuius ¢pyHKImi https://m.edsoo.ru/6¢cf3dbe4
['eomerpuueckue oOpassl

20 ypaBHEHUN HA KOOPAUHATHOM https://m.edsoo.ru/5964bd28
TUIOCKOCTH
I'eomerpuueckue oO6pa3sl

21 ypaBHEHUU HA KOOPAUHATHOM https://m.edsoo.ru/13bca2d3
TUIOCKOCTH
KonTtponsnas pabora:

22 "HccnenoBanue GyHKIHMA ¢ https://m.edsoo.ru/45e836e7
MTOMOIIIBIO TTPOU3BOAHON"

23 Hep UB 000pasHas, 0CHOBHOE https://m.edso00.ru/d6b88931
CBOMCTBO EPBOOOPA3HBIX
[TepBooOpazHbIe dJIEMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna HaxoXKAEHUSA https://m.edsoo.ru/a872a135
epBOOOPA3HBIX
[TepBooOpa3zHbie FIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna Hax0XAEHUSL https://m.edsoo.ru/ecbb5cd3
epBOOOPA3HBIX

26 Murerpan. Teomerpireciitii cMbic https://m.edsoo.ru/9a928cae
WHTETpaia
Brruncnenue onpenenéHHOTo

27 uHTerpaia no ¢popmyie Herorona- https://m.edsoo.ru/cadbec52

JletiOHMIIa



https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52

Brrunciienue onpenenéHHoro

28 uHTerpana mo ¢popmyne Herorona- https://m.eds00.ru/972a1115
JleliOHuIa
[IpumeHneHnue uHTETpaNa s

29 HAXO0XJICHUS TUIOMIAIeH TUIOCKUX https://m.edsoo.ru/8893e18d
buryp
[IpumeHneHue uHTErpana s

30 HAXO0XICHUS 00BEMOB https://m.edsoo.ru/5a81da96
TCOMETPHYCCKUX TEIl
N .

31 DUMOPEI polTibHi . https://m.edsoo.ru/ebad834c
muddepeHIMaTbHBIX YpaBHEHUI
I o

32 PHMEPBI PeLiCHiH . https://m.edsoo.ru/29e9aba6
muddepeHIMaTbHBIX ypaBHEHUI
MaremaTrueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO https://m.edsoo.ru/4587db4c
mubdepeHIMATBHBIX ypaBHEHUI
K :

34 | oHTpOIIbHAs padora " https://m.edso00.ru/35d34e25

[TepBooOpasHas u uHTErpa

T

35 pHvr OHOMETPHHECKHE (yHKIIH, HX https://m.edso0.ru/8294d298
CBOICTBa U TpaduKH
T

36 pHvr OHOMETPHHECKHE (yHKIIH, HX https://m.edsoo.ru/be4fdcl6
cBOIicTBa U rpaduKu
T

37 P HUFOHOMCTPH%CKHG Pymicuuan, ux https://m.edsoo.ru/24d99a13
CBOICTBa U TpadUKu
T

38 PFOHONETPIHACCITE ymicu, X https://m.edsoo.ru/dc3ad111
CBOICTBa U TpaduKu
T

39 PHIOHOMCTPHHECKIE (YHKLIH, X https://m.edsoo.ru/18a64ffa

CBOMCTBA U Tpaduku



https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa

40

OTt60p KopHEH
TPUTOHOMETPUYECKHX YPaBHEHUH €
HOMOILBIO TPUTOHOMETPUYECKOI
OKPY)XHOCTH

https://m.edsoo.ru/ecla2fc?

41

OTt60p KopHEH
TPUTOHOMETPUYECKUX YPAaBHEHUH C
HOMOILBIO TPUTOHOMETPUYECKOI
OKPY)XHOCTH

https://m.edsoo.ru/4e3fd474

42

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUH C
IIOMOIIBIO TpHFOHOMGTpH‘IGCKOﬁ
OKPYXXHOCTH

https://m.edsoo.ru/c2e7c593

43

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUH C
ITOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH

https://m.edsoo.ru/c2fd7f3f

44

45

Pemenue TpuronomeTpuyeCcKux
HEpPABEHCTB
Pemenue TpuronomeTpuyecKux
HEPABEHCTB

https://m.edsoo.ru/1a2229a7

https://m.edsoo.ru/9eb6285f

46

Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/c4ea39e4

47

48

Pemenue TpuronomeTpuyeCcKux
HEpPaBEHCTB

KonTtponsHas padora: "I'paduku
TPUTOHOMETPUUYECKHUX (YHKIUH.
Tpuronomerpudeckue
HepaBeHcTBa"

https://m.edso0.ru/552f882¢

https://m.edso0.ru/d269fbf8



https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8

OCHOBHBIC MCTOJbI pCHICHUSA

49 https://m.edsoo.ru/81c3dd2c
MOKa3aTeIbHBIX HEPABEHCTB
O

50 CHOBHDIC METOILI PEIICHHA https://m.edsoo.ru/17dc6ffl
I10KA3aTCJIIbHBIX HepaBeHCTB
O e Me enle

51 CHOBHBIC METO/bI PEIICHHA https://m.edsoo.ru/793cad36
MOKa3aTeIbHBIX HEPABCHCTB
OcHO € METO ele

52 HOBHBIC METOB peIteHIA https://m.edsoo.ru/235985a4
MOKa3aTeIbHBIX HEPABCHCTB
O

53 CHOBHDIE METOIBI peIiCHHA https://m.edsoo.ru/5a81cdb2
norapu(pMHUECKUX HEPABEHCTB
O

54 CHOBHBIC METO/IBT PEIICHHA https://m.edso00.ru/91498ea5
Jorapu()MHUECKIX HEPABEHCTB
OcHO € METO ele

55 HOBHBIC METOIBL PEIICHHA https://m.edsoo.ru/5b7d4dc6
norapu(pMUUECKIX HEPABEHCTB
O

56 CHOBHDIE METOILI pEIHCHHA https://m.edsoo.ru/d223d229
norapu(pMUUECKIX HEPABEHCTB
O

57 CHOBHRIE METOAIB! PEHicHit https://m.eds00.ru/15dc7746
UppaIlMOHATIFHBIX HEPABEHCTB
OcHO € METO elre

58 HOBHDBIC METOIBL PEIICHHA https://m.edsoo.ru/271334a9
HppalMOHAJIbHBIX HEPABEHCTB
O

59 CHOBHDIC METOIRT PEICHHA https://m.edsoo.ru/5dd722d8
HPpalMOHAJIBHBIX HEPABEHCTB
O

60 CHOBHBIC METO/IB! PEIICHHA https://m.edsoo.ru/b1fe93ee
UppaIMOHATIFHBIX HEPABEHCTB
I'pa €CKHE METO elre

61 pagureckue MeToa! pem }ulm https://m.edsoo.ru/fed1b92b
HPpalMOHAJIBHBIX YPABHEHUH
T

62 PAGHUCCKNC MCTOZ peLICHHs https://m.edsoo.ru/cd24f4c7

UpPpaALMOHATILHBIX YPaBHEHHM



https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2
https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7

63

I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHbIX YPaBHCHHUN

https://m.edsoo.ru/22d6f222

64

65

I'paduueckue MeTo Bl pemeHUs
MOKAa3aTeTbHBIX HEPABCHCTB

['padmyeckue METOABI peLICHHS
Jorapu(pMUUECKUX ypaBHEHHM

https://m.edsoo.ru/2bef6717

https://m.edsoo.ru/aafb357c

66

I'paduueckue meToabl pemeHus
Jorapu(pMUUECKUX HEPABEHCTB

https://m.edsoo.ru/9ac2bfb2

67

68

69

I'paduueckue MeTOBI pemIeHUs
norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKa3aTeNbHbBIX U
jorapu(pMHUECKUX ypaBHEHHMA
I'padmuueckue metozs! peneHus
MOKa3aTeNbHBIX U
norapu(pMHUUECKUX ypaBHEHHIA

https://m.edsoo.ru/4d21fb76

https://m.edsoo.ru/6aaef75a

https://m.edsoo.ru/acd32149

70

I'paduueckue meToab! pemeHus
MOKa3aTEeIbHBIX U
norapu(pMUUECKIX HEPABEHCTB

https://m.edsoo.ru/fffb2d68

71

72

73

I'paduueckue MmeToab! pemeHus
MOKa3aTeIbHBIX 1
norapu(pMUUECKIX HEPABEHCTB

KonTtponbHas pabora:
"HppanuoHaibHble, TOKa3aTeIbHbIE
U JjorapupMudecKkiue HepaBeHCTBa"

KommnekcHele yncna.
Anrebpanueckas u

https://m.edsoo.ru/a2b88522

https://m.edsoo.ru/d81de93b

https://m.edsoo.ru/d8bd6631



https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631

TpUroHoMeTpuyeckast HopMsl
3aICcH KOMIUIEKCHOTO YHCiIa

KomimiekcHrle yucia.
Anrebpanyeckas u

74 https://m.edsoo.ru/187c44ac
TpUroHoMeTpuyeckast HopMsl
3allMCH KOMILIEKCHOTO YKCIIa
A

75 pudMeTIIECKHE Onepali ¢ https://m.edso0.ru/73341746
KOMIIJICKCHBIMHA YN CJIaMH
A

76 puGMETIIECKHE Onepali ¢ https://m.eds00.ru/57629985
KOMIUIEKCHBIMH YHCJIaMHU
H300

77 30DpaKeHue KOUMHHeKCHHX meedt https://m.edso0.ru/8c93chd7
Ha KOOpI[I/IHaTHOI/I IIJIOCKOCTHU
N300

78 SODPDICHHC KO}IIHHGKCHHX et https://m.edso0.ru/3a41cc66
Ha KOOleI/IHaTHOI/I IIJIOCKOCTHU
(3} M .K n-oii

79 opmyta Myaspa. ROpHHu =01 https://m.edsoo.ru/a5be4ee8
CTENEHH U3 KOMIUIEKCHOIO YHCIa
) M .K N-oii

80 Opmyia Viyaspa. ROpHi TI-oH https://m.edsoo.ru/22b1ca52
CTEIEHH U3 KOMIIIEKCHOIO YHCIa
[TpuMeHeHHe KOMIICKCHBIX YHCE

81 JUISl perieHus GU3nUecKux u https://m.edso0o.ru/287818af
TCOMETPHUYCCKUX 3a71a4
K oora:

82 " OHTPOIIRTA PaboTa " https://m.edso00.ru/63be536f

KomrnekcHele uncia

83 Harypanbabie u 1iesie yucia https://m.eds00.ru/46736c23

84 Harypainbnble u nensie yucna https://m.edsoo.ru/a7bcc942
IT CHEeHUE 3HAKO

85 PHMCHCHHE TPH3HAKOB https://m.edsoo.ru/b162b7ca

JACITINUMOCTHU LOECJIbIX YHUCCII



https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
https://m.edsoo.ru/63be536f
https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca

86

[IpuMeHeHue npru3HaKoB
JEJIMMOCTH LIETIBIX YUCEIT

https://m.edsoo.ru/68bb5921

87

88

89

[IpuMeHeHue npru3HaKkoB
nenumoctH 1enbix yncen: HO u
HOK

[IpumeHeHue npu3HaKoB
JenuMocTH 1enbix yncell: HOJ u
HOK

[TpumeHeHue mpU3HAKOB
JEIUMOCTH LIETBIX YHUCEN: OCTATKU
0 MOAYJIIO

https://m.edsoo.ru/bdb89cca

https://m.edsoo.ru/a85cdd79

https://m.edsoo.ru/f636¢c614

90

[IpumeHeHue npru3HaKkoB
JEJIIMMOCTH LIEJIBIX YNCEN: OCTaTKU
110 MOZYJIIO

https://m.edsoo.ru/edc239c4

91

[IpuMeHeHne npru3HaKoB
JEIAMOCTH LIEIIBIX YHACEN: AITOPUTM
EBxummpna uis pemenns 3a1a4 B
LEJIBbIX YUCIIax

https://m.edso0.ru/77a47562

92

93

94

Kontponbnas padota: "Teopus
1ebIxX yrcen"

Cucrema ¥ COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIBHBIE
CHUCTEMBI U CUCTEMBI-CIIECTBUS

Cucrema ¥ COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS

https://m.edsoo.ru/fdb581a2

https://m.edsoo.ru/e1745b95

https://m.edsoo.ru/655dd6fb



https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb

95

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEH
paloHaIbHBIX YPAaBHEHUM

https://m.edsoo.ru/el7f79ce

96

OcHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
UPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/34c15bcl

97

98

99

OcHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPaBHEHHUI

OCHOBHBIE MCTOJbI PCIHICHUA
CHUCTEM U COBOKynHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METO/IbI pEILICHUS
CHUCTEM U COBOKYITHOCTEU
JorapupMHUUECKUX ypaBHEHUH

https://m.edsoo.ru/bbd36d23

https://m.edsoo.ru/636¢c7cd8

https://m.edsoo.ru/a2dac63a

100

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
JorapupMHUUECKUX ypaBHEHUH

https://m.edsoo.ru/c96be5d2

101

[IpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3
Pa3IUYHBIX 00J1aCTe HayKu U
peabHOM KU3HH, HHTEPIIPETAIIHS
MIOJIyYEHHBIX PE3Yy/IbTaTOB

https://m.edso00.ru/6393645¢c

102

IIpuMeHeHne cucTeM K peIeHUI0
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3
pa3IUYHBIX 00J1aCTe HayKu U
peaNbHOM JKU3HU, UHTEPIIPETALIHS
MOJIyYEHHBIX PE3Yy/IbTaTOB

https://m.edsoo.ru/48a35649



https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8
https://m.edsoo.ru/a2dac63a
https://m.edsoo.ru/c96be5d2
https://m.edsoo.ru/6393645c
https://m.edsoo.ru/48a35649

[IprMeHeHre HEpaBEHCTB K
PEILICHUI0 MaTEMaTUYECKUX 3aa4 U
3ajjad U3 pa3IMyuHbIX obsacTei

103 . https://m.edsoo.ru/7fcf8cll
HAYKU ¥ peasbHOU YKHU3HH,
UHTEPIpPETAINS TOTYYCHHBIX
pe3yabTaToOB
KoHntposnbnas padorta: "Cuctemsl

104 PATTIOHANLERDS, MPPAIIOHABHRX https://m.edso00.ru/9922183a
NOKa3aTeIbHBIX U
jorapupMUUECKUX ypaBHEHU"
P

105 AUHOHAILHBIC yPaBHEHIT ¢ https://m.edsoo0.ru/c1213849
napameTpamu
P

106 AHHOHATLHRIC HEPABEHCTRa ¢ https://m.edsoo.ru/2cfac246
napaMeTpamMu
P

107 AHHOHAIBHBIC CHCTEMDI € https://m.edsoo.ru/57d45bab
napameTpamu
Hppannonan € ypaBHE ,

108 PPAONATLHBIC YPaBHCHI https://m.edsoo.ru/b5balf6a
HEPaBEHCTBA C MapaMeTpaMu
nu

109 PPAHOHATLHBIC CHETEMBL © https://m.edsoo.ru/3f2c9546
napaMeTpamMu
I1

110 ORASFTCILHRIC YPanHOHH, https://m.edso00.ru/8b48e9c2
HEPaBEHCTBA C MapamMeTpaMu
ITokazare e

111 KASATCIBHDBIC CHETEMBL € https://m.edsoo.ru/e627c75e
napameTpamu
JI

112 OrapH(MHHCCKHC YpaBHCHHS, https://m.edsoo.ru/b88a8alf
HEPaBEHCTBA C TTapaMeTpaMu
JI

113 OFapHPMIICCKHC CHOTEMBI C https://m.eds00.ru/c59fc125

napaMeTpamu



https://m.edsoo.ru/7fcf8c11
https://m.edsoo.ru/9922183a
https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246
https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a
https://m.edsoo.ru/3f2c9546
https://m.edsoo.ru/8b48e9c2
https://m.edsoo.ru/e627c75e
https://m.edsoo.ru/b88a8a1f
https://m.edsoo.ru/c59fc125

114

TpUroHoMeTpUYECKUE YPABHEHHUS C
napaMeTpamu

https://m.edsoo.ru/e1788242

115

116

TpuronomeTpuyeckrue HEpaBeHCTBA
C mapameTpaMu
TpuroHomeTpuieckue CUCTEMBI C
napameTpamu

https://m.edsoo.ru/c82157b1

https://m.edsoo.ru/85ea8653

117

IToctpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJIeNen
pealbHBIX CUTYallU C TTOMOIIIBIO
YpaBHEHHUI ¢ TapaMeTpaMu

https://m.edsoo.ru/1346597¢e

118

ITocTpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJAENIEH
pealbHBIX CUTYallU C TTOMOIIIBIO
CHCTEM YpaBHEHHUH C mapaMeTpaMu

https://m.edsoo.ru/8ddcc5f8

119

IToctpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJAENIEH
peaTbHBIX CUTYAIUi C TTOMOIIBIO
CHCTEM YpaBHEHHUH C mapaMeTpaMu

https://m.edsoo.ru/dc15elbc

120

121

122

KonTponabnas pabora: "3anaun c
napamerpamu”

[ToBTOpenue, 06001IeHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

[ToBTOpeHnue, 06001ICHNE,
CcHUCTEMAaTU3aI[|sl 3HAHMIA:
"VpaBHeHus"

https://m.edsoo.ru/8bb56815

https://m.edsoo.ru/5el4c2d2

https://m.edsoo.ru/88fa2b1f



https://m.edsoo.ru/e1788242
https://m.edsoo.ru/c82157b1
https://m.edsoo.ru/85ea8653
https://m.edsoo.ru/1346597e
https://m.edsoo.ru/8ddcc5f8
https://m.edsoo.ru/dc15e1bc
https://m.edsoo.ru/8bb56815
https://m.edsoo.ru/5e14c2d2
https://m.edsoo.ru/88fa2b1f

123

[ToBTOpenue, 06001ICHNE,
cucTEMaTU3aIUs 3HAHWN:

"VpaBHenust. Cuctembl ypaBHEHUN"

https://m.edsoo.ru/6e596f46

124

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIis 3HAHWI:
"HepaBencrBa"

https://m.edsoo.ru/bba6a8b8

125

126

127

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HaHUHN
"HepaBenctpa"

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"Hepasencrtna"

[ToBTOpEeHME, 0000IICHUE,
cucTeMaTH3alys 3HaHWH:
"ITpon3BoaHas u €€ npuMeHeHue"

https://m.edsoo.ru/59elc5cc

https://m.edsoo.ru/bb2fl1ldc

https://m.edsoo.ru/c9135ala

128

[ToBTOpenue, o6odIIEHKE,
cucTeMaTu3alus 3HaHUM:
"ITpon3BoaHas u €€ npuMeHeHue"

https://m.edsoo.ru/e8d66c2a

129

130

131

[ToBTOpenue, o6odIIEHNE,
CUCTEeMaTH3aIHs 3HAHWI:
"IIpon3BoaHas u €€ npumMeHeHue"

[ToBTOpenue, 060061ICHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"NHTerpan u ero npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,
CcHUCTEMAaTH3aI[|sl 3HAHMIA:
"OyHkuun"

https://m.edsoo.ru/acdaee92

https://m.edsoo.ru/e45f3b4b

https://m.edsoo.ru/5422efad



https://m.edsoo.ru/6e596f46
https://m.edsoo.ru/bba6a8b8
https://m.edsoo.ru/59e1c5cc
https://m.edsoo.ru/bb2f11dc
https://m.edsoo.ru/c9135a1a
https://m.edsoo.ru/e8d66c2a
https://m.edsoo.ru/acdaee92
https://m.edsoo.ru/e45f3b4b
https://m.edsoo.ru/5422efad

[ToBTOpenue, 06001ICHNE,

132 cucTeMaTu3alus 3HaHWil: 1 https://m.edsoo.ru/6ac38b58
"®yHkun"
[ToBTOpeHnue, 06001ICHNE,

133 CHUCTEeMaTH3allusl 3HAHHH: 1 https://m.edsoo.ru/3e82ffa2
"Oyakuun"

134 HroroBast KoHTpoIbHAs paboTa 1 https://m.edso0.ru/bf427961

135 HroroBast KoHTpoIbHAs paboTa https://m.edsoo.ru/c8abacc?

136 Hosropenme, 0606meHIiIe’ 1 https://m.edsoo.ru/a284cda9
cHUCTeMaTU3alisl 3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10O 136 10

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHEro 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh NOHATHSAMH: pPALUOHAIBHOE W JCHCTBUTEIHLHOE YHUCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudMeTHUecKne Omepanud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 Bomonusate  npuOMMKEHHBIE — BBIYMCIICHUS, HUCIHONB3YS  IpaBHIIa
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMH: CTENCHD C IIEIBIM TOKa3aTeIeM, CTaHAapTHAS
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYypajlbHOW CTENEHU;
' MCIOJIb30BaTh MOJIXOAIIYI0 (DOPMY 3aMUCH JICUCTBUTEIBHBIX YUCEN IS
pelleHus MPaKTUYECKUX 3a7a4 U MPeCTaBICHUs JaHHbBIX
OnepupoBaTh NOHATUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIEHOTO
15 yrila; WCIOJIb30BaTh 3alMCh MPOU3BOJBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETPHUYECKUE (DYHKIHH
2 YpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonHATE  TpeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKCHUH W
' pemaTh TPUTOHOMETPHUECKUE YPAaBHEHHS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BHIDQKEHUII W pemaTh OCHOBHBIC THITBI IIENIBIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aj1a4 M 3aJ1a4 U3 Pa3IMUHbIX 00JIacTel HAYKU U peabHON KU3HU
MonenupoBaTh peajbHblE CUTyallUd Ha s3bIKe aureOpbl, COCTaBIATH
2.5 BBIpa)KEHUS, ypaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 3ajlaud, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIIOJIL30BAaHUEM arrapara aareopsl
3 OynHkmy 1 rpaduku




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

3.1 00J1acTh OmpeAeNieHUsT M MHOXKECTBO 3HAuYeHUW (QYHKIUH, Tpaduk
(GbyHKIHMH, B3aMMHO 00paTHbIC PYHKITUN
3.2 OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Crpoutb W uuTath TpauKH JIUHEHHOW (QYHKUUHM, KBaJpaTHUIHON
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonk3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTEH TP PEIICHUH 3a7ad U3 JPYTUX y4EOHBIX TPEIMETOB H
' peaslbHOM  JKM3HH, BBIpaXaTh (popMynamMu  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
a1 OnepupoBaTh MOHSATHSIMHU: IIOCIEAOBATEILHOCTh, apupMeTHYecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs Te€OMETpUYecKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAarOIIEH  T'eOMETPHYECKOM
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIIBHOCTEM MW MPOrPECcCUid s
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Uil  ONHCaHHSA
5.2 pEATbHBIX MPOTIECCOB U SBJICHHMA, PU PEIICHUH 3a/1a4 U3 JIPYTUX YIEOHBIX
PEMETOB
5.3 OnepupoBaTh  NOHATUAMU:  ONpEAENiEHHEe, Teopema,  CIIEJCTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yJbTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHITHSIMH: HATypalbHOE, IEJ0€ YHWCIO; HCIOIbh30BaTh
1.1 MPU3HAKK JIETMMOCTH LENbIX YHCEN, Pa3JIoKeHHE YhciIa Ha TPOCThIC
MHOHTEJH JUTS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIlMOHAIFHBIM MTOKa3aTeIeM




1.3

OnepupoBaTh MOHATUSAMU: JIOTAPU(M UUCIA, ACCITUYHBIC U HATYPATbHBIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBA CTENEHM Ul IIpeoOpa3oBaHUs BbIPAKEHUI,

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

2.2

BeimonHATe npeoOpa3oBaHusl BBIPAKCHHUN, COJEPKAIIUX JIOTapu(MBI;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMa JIMHEHHBIX YPaBHEHUN U €€ peIlIeHNUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peagbHbIC CUTYallMd HA S3BIKE alreOpbl, COCTABJISATH
BBIPAXKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUYKHM IKCTpeMyMa (QYHKLIMH, HauOoJiblLiee U

HalMeHblIee 3HaueHUs! QYHKIIMM Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccienoBaHus QyHKIMH, 33JaHHOM IrpaduKoM

3.2

OnepupoBaTh NOHATUIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIB30BATh IS PEILIEHUS] yPaBHEHUI 1 HEPABEHCTB

3.3

3.4

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpapUKd JTUHEHHBIX
YpaBHEHHUH W UCHOJB30BaTh HMX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLIECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUIMH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TMOHATUSAMH: HENpepbIBHAsS  (PYHKIUSA, TMPOU3BOJIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ©  (PU3HUECKUH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  AJIEMEHTapHBIX  (YHKIUH, BBIUUCISTH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOU3BOJAHYIO /I UCCIEAOBaHUS  (YHKIMHM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO JISI HAXOXKACHUA HAWJIYUIICTO PCIICHUSA B

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

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IIOHUMATH
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai no ¢popmyne Hetotona — JleliOnua

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

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




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYMCICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEUHble  MepUOoJMuYecKue  Ipodu.  Apudmernyeckue  omepauuu  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUS YUCIOBBIX BbIpaxKeHUH. IIpumenenue
ApoOell M MPOLIEHTOB JUIsl pelIeHUs] NPUKIAJHBIX 337ay U3 pa3IMYHBIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmpHBlE W HppalMOHAJIbHBIE  YHCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3arucu JIeHCTBHTEIHHOTO
1.3  uymcna. Mcnonp3oBanue moaxossmield (GOpMbl 3alIUCH JEHCTBUTEIBLHBIX YUCET IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HaTypajdbHON crereHu. JleWcTBUS ¢ apupMeTHIeCKuMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BbIp)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
93 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppaiiMOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  PemieHue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumMeHeHne ypaBHEHHIA U HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHUW Qynkuuu. Hynmu QyHkumm.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKUINU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAEICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTiueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomerpuueckas mnporpeccun. beckoHeuHo yObIBaromas
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICMONb30BaHWE MPOTPECCHH LIS
pelIeHus peaabHbIX 33a4 MPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omnepanuyd Haj MHoecTBamH. Jluarpammer Ditnepa — Benna.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armnmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
11 Hartypanbhblie u nenslie uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHsb ¢ paluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEeHMS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIpAKESHHN, COACPIKAIINX CTENCHH C PAI[IOHAIEHBIM
' MoKa3areyeM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3aJad C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




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

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

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu

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

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

3.5 3aBHUCHUMOCTEH, KOTOpble BO3HMKAIOT MPHU PEUICHUH 3aJad U3 IPYIHX Y4eOHBIX
IIPEAMETOB U pEaIbHOMN JKU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

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

43 [Ipon3BonHbIe 37eMEHTApHBIX (PyHKUMNA. DOpMysbl HAXOXKIEHUS IPOU3BOIHOM

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
[IpumeHeHne MPON3BOAHON ISl HAXO0XKICHUS HAUTYYIIIETO PEUICHHS B TPUKIIATHBIX

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

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomerpudeckuii u puznueckuil cMpIci. Berancnenue uuterpania mno

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOMCTBO, NPHU3HAK, 10KAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMUYECKYIO  IPABUIBHOCTb  PACCYXKIEHHUH; yMeHHe
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIeé M3 JpPYTUX Y4eOHBIX MPEIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh NOHATHUSAMM: HATypalbHOE YMCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppALlMOHATIBHOE  YHUCJIO,  MHOXECTBAa  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMM  CUHUCIIEHUS, YMEHHUE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTrIecKas MPOrpeccusi, FeOMETpUUIECKast Porpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCcH KOMIUJIEKCHBIX 4Hcell (reoMeTpudecKas, TPUrOHOMETPUYECKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI IJId PCIICHUA MATCMAaTUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJIbIIee U HaUMEHbIIee 3HAYCHUS
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTErpajl; YMEHUE HAXOAWUTh ACUMOTOTHI rpaduka (PyHKIHMH; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HAaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYECKUX 3a/a4axX; HAaXOIUTh TJIOMAIH U 00bEMBI (PUTYP C TTOMOIITBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKIUS, paloHaibHast byHKLus, CTETEHHAs byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKIUH, UCIIOIB30BATh TpaUKHU JJIS U3yYSHUS TPOLIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
yYpaBHEHMIA, HEpPaBEHCTB M 3aJa4y C MapaMeTpaMmu; Hu300pakaTh Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJOTH, 33[]a4i U3 00JIaCTH YIPaBICHUS JIUYHBIMU M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CHTyallud Ha S3BIKE MATEMAaTHUKH;, COCTABIIATH BBIPAXKECHUS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCIIEPCHUs, CTAaHapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOopa; yMEHHE U3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBI0 TaONHWII MW JUarpaMM; HUCCIEI0BaTh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUAMM: CIyYalHBIM ONBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiy bepHymn, komOuHaTOpHBIC (PAKTHI U (OPMYJIBI,
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeelieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCET B MPHPOIHBIX M OOIICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIIATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JIBYTpaHHBI Yroj, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIIMECS NPSMBIE,
NapajuIeIbHOCTh U MEPHNEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMAAL QUTYpPBI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MPSIMOYTOJIBHOTO TapajuIeNIeNAIela, TUpaMUAbl, TIPU3MBbI, LWJIAH]PA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (UTYPHl U TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
[IPH PEIICHAH 33/1a4; HAXOJUTh TCOMETPUUIECKUE BETUIHHBI (JITTUHA, YOI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIE (POPMYIIBI U METOJbI, B TOM YHCJIC: IIOMIAh MTOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHue onepupoBaTh NOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 337ad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIWUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOMW M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOM CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U POOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 IToka3zaTenbHbIE U JTOrapu(pMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIWH U TpaduKH




Oynkius, crnocods! 3amanus ¢yHkuuu. I'padpuk ¢ynkuuu. BzaumHo obOpatHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' MaxkcumymMbl 1 MUHUMYyMbl (QyHKiuM. HamOosbliee n HavMeHblIee 3Hau€HUE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmMudeckas GyHKIIMH, IX CBOMCTBA U TPaPUKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/ieHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (PyHKIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






