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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpeJHEro oOiero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iuis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax paHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUUA U PacCyXJaTh JEAYKTHUBHO, HUCIIOIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00y4YaroIIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHW#, 3HAKOMATCS €  NpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepual, CHoCOOCTBYIOLIUN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyrolel MpOJOJKUTEbHONM  KOHIEHTpAUud BHHUMAHUSA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku oOydeHust anreOpe U HayajiaMm MaTeMaTUYecKoro aHaiu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauwaa
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JiorTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOy4deHusl Ha YPOBHE CpPETHETO O0IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMH M pasenaMu. JJaHHbIN yaeOHbIi
KypC SBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEOWHSET B cebOe CoaepKaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaI3, TEOPHSI MHOXKECTB, MaTeMaTHUeCKast JIoruka u nipyrue. [1o
Mepe TOro Kak 0OydJaroIrecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
amnmapaToM, y HUX IMOCJIEI0BATEIHLHO (POPMUPYETCS U COBEPIIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyalllH, MPUMEHSATH 3HAHUS,
MOJIYYCHHBIC TIPU HW3YYCHHH YYEOHOTO Kypca, IS PEelIeHUs CaMOCTOSITEIHHO
copMyITUPOBAHHON MAaTeMaTUYECKOW 3a/la4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My cIenu(puYecKue 3aaaddl W OIepaluu: JeJICHHE Haledo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paAIMOHAIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTeNTbHOMY pPACIIMPEHUIO KpPyra HCHOJIB3YEMBIX YHCENl M
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIusl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIeNOBaHUH (DYHKIMM C TIOMOIIBI0 MTPOU3BOAHON, TPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi comepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUH, a TaKKe BBIPAKEHUH,
collepKaluX CTerneHn W Jiorapudmel. brarogaps u3ydeHuio anreOpamdecKoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIJICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU JACAYKTHBHBIX PacCy>KICHUMH,
paboThl ¢ CHUMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnrebOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMCHTBI ISl PEIICHUS TMPAKTHYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenbHo-MeToauueckas JuUHUA «DyHKIMM U TpaQuKU» TECHO
MeperieTaeTes ¢ JAPYTMMH JIMHUSIMH y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh U3YUCHUSI MaTeprana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU JJISi pelIeHus 3a7a4 U3 APYruX yueOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK W C PEIICHHWEM YpaBHCHHMA W HepaBeHCTB. [Ipum 3TOM OoJblloe BHUMaHUWE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPaKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKTY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJYyUYeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEIMUNHAMH B PA3TUIHON
dbopme: aHanuTUYECKOM, Tpaduyeckoil u cioBecHo. Ero nzyuenue crnocooCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3AINH, UCTIOJIB30BAHUIO aHATIOTHH.

ConepxxarenpHast nuHug «Hauana MareMaTuyeckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACHIUPHUTHh KPYT KaK MaTeMaTHYECKHX, TaK W MPHUKJIAJTHBIX 3a]ad,
JOCTYITHBIX OOYYaromuMcs, TaKk KaK y HUX TOSBISICTCS BO3MOYKHOCTH CTPOWTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCITH MUIOMAAn (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipoiieccoB. JlaHHas coaep)kaTtelnbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKHUX MOJeNel peanbHBIX CHUTYyalluH,
MO3BOJISIECT HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHACIIE COITHATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJIM3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBLHO-TOTHIECKOTO U KPEaTUBHOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMCHHMHA pACIO3HABaTh IMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOyJaronIuecs y3HAOT O BBIIAFOIIMXCS
pe3yibTaTaxX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HAaykW, U 00 X
aBTOpax.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECIUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIMPOBAHUS, KOTOPBIE IMPU3BAHbBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAXK/IbIM U3 Pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh ©W  KOHKPETU3UPOBATH  MPOOJIEMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
ananuza» B 10 A kiacce orBoaurcs — 170 gacoB (5 9acoB B HEJEINIO).



COJEPKXAHUE OBYUYEHUA

[eable u geidcTBUTENbHBIE Yncaa (15 yacoB)

[Tonsarue neicTBUTENBLHOTO Unciia. CBONCTBA IEUCTBUTENBHBIX Yncesl. MHOXeCTBa
YUCEJ U ONEPALNHU HaJ MHOKECTBAMH YHCEIL.

DopMyJIbl UHCIIA IEPECTAHOBOK, COUETAaHUM, pa3MellcHni. Pemenne
KOMOMHATOPHBIX 3aa4. Jerumocms yenvix uucen. /lenenue ¢ ocmamxom.
Cpasnenus. Pewenue 3a0au c yenouucienHviMu JJokazamenbcmeo HepaseHCcms.
Hepasencmeo o cpednem apugpmemuyeckom u cpeoHem eeomempuieckom 08yx
yucen. Iloouepeonulil u 00HOBPEMEHHDIL 8bIOOP HECKOILKUX INeMEHMO8 U3
KOHEUH020 MHOJICECMBA. HeU38eCmHbIMU

PaunonajibHble ypaBHeHHs U HepaBeHcTBa (21 yac)

Paunonansubie Beipaxxenus. @opmyna 6mHoma HeroToHa, cBOMCTBA
OMHOMMHAJIBHBIX KO3(pPuMeHTOB, MHOTOUIEHBI OT OJTHOM NlepeMeHHoM. [lenenue
MHOT'O4JICHOB. PanimoHanbHble KOPHU MHOTOYJIEHOB C LIEJIBIMU
koa(humentamu. /Jenenue mHoeounernos ¢ ocmamkom. Tpeyzonvnux Ilackans,
Gopmynvl paznocmu u cymmul cmenenet. Pewienue yenvix ancebpauyeckux
ypasHnenuu. Cxema I opnepa. Teopema be3y. Hucno kopuel MHO20UIeHA.

Kopensb cTenenn N (15 yaco)

[Tonsitue pyHKUMU, €€ 00JACTH ONPEAEICHNUS U MHOKECTBA 3HaUeHUH. DYHKIMS Y
= Xn, rae N npunagiexut N, ee cBoiicTBa u rpaduk. [lonstue kopus crenenu N>1
U €ro CBOMCTBA, MOHATHE apU(PMETUIECKOTO KOPHS

CreneHb MoJ0KUTEILHOTO Yucaa (16 yacon)

[ToHsiTHE CTENEHN C pallOHAIBHBIM [TI0KA3aTEJIEM, CBOWCTBA CTEIICHH C
panroHaIBHBIM IToKa3areneM. [IoHsaTHE 0 penesne nocien0BaTeIbHOCTH. .
Cy1iecTBoBaHueE TMpejieia MOHOTOHHON U OTpaHUYeHHOM. Psiibl, OeckoHeuHas
reoMeTpudecKas nporpeccus u ee cymma. Yucno e. [lonstue crenenu ¢
UppalMoOHATIBHBIM MOoKa3aTesneM. [IpeobpaszoBanue BbIpakeHUM, ColepKaIInX
BO3Be/ICHHE B cTeneHb. [loka3zarenbHas (QyHKIMS, €€ CBOWCTBA U

rpaduk. Teopemsbl 0 npedenax nociedosamenbHocmel

Jlorapudgwmsbi (8 yacos)

Jlorapudm yucna. OcHOBHOE JIorapuPpMUIECKOE TOKIAECTBO. Jlorapudm
IIPOU3BEACHUS, YACTHOT' O, CTEIIEHU, IIEPEX0 K HOBOMY OCHOBAaHHUIO. JleCATUYHBIN
U HaTypasbHBIN JorapudMel. [IpeobpazoBanue BbIpakeHUMN, COIEPKAIINX
norapudmel. Jlorapudmudeckas GpyHKIUs, €€ CBOWCTBA U Tpaduk. [ecamuunuoiil
noeapughm. Cmenennvle QyHKyuu ¢ 0elcmeumenbHblM NOKA3Amenem.
IIpocreiiimme nokasarejabHbIe U JOrapupmMuiecKkue ypaBHeHUs1 U
HepaBeHCTBa MeToAbl UX peuieHus (15 yacos)

[Toka3zaTenbHble U JorapuPMUUYECKre YpaBHEHUS M1 HEPABEHCTBA M METOJIbI UX
peLIeHus.

Cunyc 1 KocuHyc yrja u yuciaa (10 yacon)

Pannannas mepa yrina. CuHyC, KOCUHYC, TAHT€HC M KOTAaHT€HC [TPOU3BOJIBHOTO
yIJla v JEUCTBUTENBHOIO ynciia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO JJIS



cuHyca u Kocunyca. [IoHsaTus apkcunyca, apkkocunyca. /Ilpumepul ucnonib306anus
aApKCuUHnyca u apKKoCUHycd.

Dopmynsl 015 APKCUHYCA U APKKOCUHYCA.

TaHreHnc m KOTaHreHc yria u yucja (9 yacos)

TaHreHc u KoTaHreHc yria v uncyia. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA
JUISl TAHTEHCa U KoTaHreHca. [loHsiTre apkranreHca u

apKKOTaHTeHca. Apkkomanzenc. Ilpumepwl ucnonvzosanus apkmansenca u
apkkomanzenca. Dopmynvl 051 GapKmMansenca u apKKomaH2encd.

®opmy.bl ciaoxkenus (15 yacos)

CuHyc, KOCUHYC ¥ TAHT€HC CYMMBI U Pa3HOCTHU JBYX apryMeHTOB. DopMyIibl
npuseneHusi. CHHYC U KOCUHYC IBOMHOTO aprymenTa. ®opMyiibl MOJOBUHHOTO
aprymenta. [IpeoOpa3zoBanue cyMMbl TPUTOHOMETPHUUECKUX (DYHKITHI B
MPOU3BEACHUS U TPOU3BEACHUS B CyMMY. BhIpaxkeHUuE TPUTOHOMETPUUECKUX
byHKIMI yepe3 TaHTeHC MOJI0OBUHHOTO apryMmenTa. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIpaKEHUH. [IpoussedeHue cunycos u KOCUHyCcos.
Dopmynvl 01151 MAHSEHCO8.

Tpuronomerpuyeckne GyHKINH YUCJI0BOro aprymenra (12 yacoB)
Tpuronomerpuyeckue QPyHKIIMU, UX CBOMCTBA U TpaUKu, TEPUOJUIHOCTD,
OCHOBHOI ITEPHO/I.

Tpuronomerpuyeckne ypaBHeHusi M1 HepaBeHcTBa (17 yacos)

Pemenne npocTenmmx TPUroHOMETPUIECKUX YPABHEHUN U HEPABEHCTB.
OcHOBHBIE CIIOCOOBI pellIeHUs] YpaBHEHUH.. PeuteHue npocmetiuiux
mpueonomempuueckux nepasencms. Hepasencmea, ceooawuecs k npocmeuium
3ameHou HeussecmHo2o. Beedenue ecnomozamenbro2o yena. 3amena
Heuzsecmnozo t= Sinx +Cosx

JuieMeHThI Teopuu BepositHOcTel (11 yacoB)

[TonsiTue U CBOMCTBA BEPOSITHOCTU COOBITUSL. OmHOCUMeENbHAsL Yyacmoma
coovimus. Ycnoeuas eepoamuocmo. Hezasucumoie coovimus. Mamemamuueckoe
oorcudanue. Cnoowcnviti onvim. Popmyna bepnynnu. 3akon 6orvuiux yucer.
IloBTOpEeHMe Kypca ajaredpbl 1 MATEMATHYECKOT0 aHaaun3a 3a 10 kaacc (6
4acoB)

@Oynkuuu 1 ux rpaguxm (22 yaca, u3 Hux 1 yac KOHTpoIbHas1 padora)
Oynkiuu. Ob6nacTh onpeeseHuss 1 MHOKECTBO 3HaueHui. ['paduk
¢bynkuuu. [octpoenue rpadukoB GyHKIMIA, 3a1aHHBIX PA3JIMYHBIMU CIOCOOAMU.

CaoiicTBa (PyHKIIUI: MOHOTOHHOCTb, YETHOCTh U HEUETHOCTb, MEPUOUIHOCTD,
OrpaHUuYeHHOCTh. [[poMeXyTKHM BO3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE U
HaUMEHbIIIee 3HAUCHUSI, TOUKH IKCTpeMyMa (JIOKAIbHOTO MaKCUMyMa 1
MuHumyma. I'padudeckast uarepnpetarus. [Ipumepsl GyHKITMOHATBHBIX
3aBUCHUMOCTEH B peaibHBIX MPOIECCax U SBJICHUSIX.

[IpeoOpazoBanus rpaduKoB: MapauIeIbHbIN MEPEHOC, CAMMETPHS OTHOCUTEIHHO
OCeil KOOpIUHAT U CUMMETPHUSI OTHOCUTENILHO Hayajaa KOOPAUHAT, CAMMETPUS

. V=X .
OTHOCHUTCIIbHO IIPsAMON y PACMADICEHUE U corcamue 600/1b ocell KoopduHam.



[Tonsitue o HempepbiBHOCTH (GyHKIMHA. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX
GYHKIUSX.

TIlonamue o npedene gynxyuu 6 mouxe. Ilogedenue hynkyuii Ha beckoHeuHoCmu.
Acumnmomol. BepmuxanvHule u 20pu3oHmaibHblie AcCUMNMOmMbl 2PAPUKOS.

I pagpuxu opoodHo-nunetinvix gynxyuil. Ilpouzsoomnsie clodicHOU U 0OPAmHOl
@dyukyuil. Bmopas npouzeoonas. Boinykiocmo epaguxa gyuxkyuu.
Henpepuvisnocmo ¢hynxyuu, umeroweti npouszsoonyio. /lugppepenyuan.

Teopema o cpednem.dxcmpemymvl QYHKYUU ¢ OUHCMBEHHOU KPUMUYECKOU
MOYKOU.

Acummomul. /[pobro-nunetinasn ¢hyuxyus. @opmynvt u pso Teunopa. I paguxu
@ynxyuti, cooeparcawgux mooyau. Cnodcras yukyus (Komnozuyus yukyuil) u ee
epaghux. Paszpwisnvie pynxyuu. Bzaumno oopamuvie ¢hynkyuu. Ooracmo
onpeodenenus u oonacmo 3Hadenul oopamuot pyuxkyuu. I pagux obpammoii
@ynxyuu. Haxoorcoenue ¢hynkyuu, oopamuou oannou. Obpamuvie
mpueoHoMempuyeckue QYHKYuU, ux c8oLUCmea u epaguxu.

IIpousBoaHas u ee npuMeHeHue (29 4acoB, U3 HUX 2 Yaca KOHTPOJIbHbIE
padoThI)

[TonsiTue o mpou3BOHON PYHKINHU, GPUMUECKUI U T€OMETPUUECKHUI CMBICT
MPOU3BOHON. Y paBHEHHUE KacaTenbHOH K rpaduky ¢pyHkiuu. [IponsBoaHbie
CYMMBbI, Pa3HOCTH, POU3BEICHUS U YaCTHOTO. [[pOn3BO/IHbIE OCHOBHBIX
areMeHTapHbIX QyHKIMHN. [IpuMeHeHre mpou3BOIHON K UCCIICIOBAHUIO (PYHKIIUIMA
U TIocTpoeHuIo TpadukoB. Mcnonb30BaHNE MPOU3BOIHBIX MTPU PEIICHUN
ypaBHEHUH ¥ HEPABCHCTB, MPU PEIICHUH TEKCTOBBIX, (PU3HUECKHUX U
TCOMETPUUYECKHX 33J1a4, HAXO0XKICHUH HanOOJIBIIINX ¥ HAMMEHBIIINX 3HAUYCHUH.
[Tpumeps! NCTTOTB30BAHUS TPOU3BOIHON M1 HAXOXKACHUS HAMTYYIIIETO PEIICHUS
B MIPUKJIQIHBIX 331a49aX. HaxoxkaeHne cKopocTr ISl mporiecca, 3aJaHHOTO
dbopmyroit unu rpaduxom. [IpuMepsl mpuMeHeHust UHTETpaia B (pu3nke u
reoMmeTpun. Bropas nmpousBoHas u ee GU3NIeCKUil CMBICIL.

IlepBooOpa3nasi u unterpaJ (15 yacos, n3 Hux 1 yac KOHTpoJIbLHAs padoTa)
[Tnomans KpuBoaMHEHHOU Tpamnenuu. [lorsTue 06 onpeneaecHHOM

unterpane. [leppooOpasznas. [lepBooOpaszubie anemenTapubix GyHkuumid. [IpaBuna
BbIYHCIIeHUs iepBooOpasHbix. ®opmyna Hetorona-Jleitbuuma. 3avena
NnepemMeHHOU U UHMEeSPUPOBAHUE NO YACTIAM.

Ipubnusicennoe viuucienue onpeoeieHHo20 unmezpaa.

Ilpumepwl npumenenus unmezpana 6 QusuKe u 2eomMempuu.

Tonamue oughgpepenyuanvrozo ypaguenus. 3adauu, npusoosuue K
oupgepeHyuaIbHbIM YPaABHEHUSIM.

YpaBHeHusi 1 HepaBeHCTBA (74 yaca, U3 HUX 3 Yaca KOHTPOJIbHbIE PadoThI)
MHOTOWICHBI OT IBYX IepeMeHHbIX. OCHOBHBIE TIPUEMBI PEIICHUS CHCTEM
ypaBHEHU: TIOJICTAHOBKA, alireOpandecKoe CI0KEHUE, BBEICHUE HOBBIX
IIEpEMEHHBIX. PABHOCWIIBHOCTh YPAaBHEHUM, HEPABEHCTB, CUCTEM.. PelieHue
CHUCTEM YPaBHEHUU C IByMsI HEU3BECTHBIMU IPOCTEUIINX TUIIOB. Pelienue cucrem
HEPABEHCTB C OJTHOW TIEPEMEHHOM.



Merton naTepBanoB. MHozounenvl 0m HECKOIbKUX NEPEMEHHBIX, CUMMEMPUIECKUe
MHo2ouNeHbl. /lokazamenvcmea HepaseHcms. Hepaserncmeo o cpeonem
apugmemuueckom u cpeonem 2eomMempuyeckom 08yx uucen. Pewenue
UppayuUoHaIbHbIX HepageHcms. Pewenue ypagnenuii u nepaseHcma ¢ Mooynem u
napamempom. Mcnonvzosanue c8oucme u epagpukos GyHKyul npu peuleHuu
VPaeHeHUll U HepaseHCma.

Komnnekcuoie wucna (10 uacos)

Komnnexcnvie uucna. I'eomempuueckas unmepnpemayusi KOMHJIEKCHbIX

yucen. JlelicmeumenbHas u MHUMAS 4ACMb, MOOYIb U APSYMEHN KOMNIEKCHO20
yucna. Aneebpauyeckas u mpueoHOMempuieckas Gopmol 3anuc KOMNJIEKCHbIX
yucen. Apugpmemuueckue oelicmsus HA0 KOMNIEKCHbIMU YUCTAMU 8 PASHBIX
gopmax 3anucu. KomnnexcHo conpsicennvie uucia. Bozeedenue ¢ namypanonyio
cmenendv (hopmyna Myaspa). Ocnosnas meopema aneeopuvi. IloBTOpEeHNE Kypca
ajre0pbl 1 MaTeMaTH4YecKOro anaausa ( 20 yacos, u3 Hux 2 4yaca
KOHTPOJIbHasA padoTa).

[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOI0 O0IIEeCTBA, TPEACTABICHUE O MATEeMaTHYECKUX
OCHOBax (DYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUM, MPOLEAYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI W JIPyroe), yMEHHUE
B3aMMO/JICCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MIPOLUIOMY U HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, EHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEAECHUS, CBSI3AHHOTIO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTUKEHUN HAYKH U IETEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;



4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUWE K MHPY, BKIIOUYAs SCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas (U3N4ecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0Us, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTHM4eCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, TOHMMAHUE BIUSHUS
COI[MAJIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHHUE TII00ATIBHOIO XapaKTepa SKOJOTMYECKUX Npo0JIeM, OpUEeHTalus
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUW IS pelieHusl 3agad B o0JlacTu
OKpY’Karolel cpenbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUUN [T OKPYIKAIOLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOM NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HAYKHU KaK cepbl 4eTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUNMOCTH
JUISL Pa3BUTHUSL IMBWIN3ALIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTU4YeCKON
KYJBTYpOU KaK CpEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH IPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue aeicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH



OIIpE/IeNICHUS TOHATHUH, yCTaHABIMBATh CYIECTBEHHbIN NPU3HAK KJIACCU(pUKALIUY,
OCHOBaHUS /J1s1 0000UIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh,  (OpPMYyJIHMpPOBaTh U  NpPeoOpa3oBBIBATE  CYXKJCHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKHE 3AaKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUMS
B (pakTax, JaHHBIX, HAONIONECHUSAX U YTBEPXKICHUSX, MpeaiaraTb KpUTEpUU IUIs
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUI;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MMPOTHUBHOTI'0), BEICTPAaUBaTh apTyMEHTALMIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOOoJIee NOAXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJIJAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4eCKOro 0ObeKTa, SIBJIICHUS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOSITeIbHO (HOPMYJIMpPOBaTh OOOOIIECHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBEAEHHOIO  HAONIONECHHUSA, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunpopmanueii:

BBISBJIATH JeUUIUTHl MHPOpPMAIMH, JAaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOopM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HMH(GOpPMALMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmauu o CaMOCTOSATENIbHO
chOPMYIUPOBAHHBIM KPUTEPHUSIM.



KoMMyHHUKaTHBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS

Oo0uenue:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUIMH U
LEeJIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX
M TUCbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHWsS II0 XOJy PELICHUs 3aJ1a4H,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYk IAaeMOIl TEMBbI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEILICHUS, COIMOCTABIATh CBOM CYXKACHUS C CYXICHHUSIMH JPYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh PAa3jIMYMe M CXOICTBO IO3WIMKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIBTATHI PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajaad
MpEe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPHUHU.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIH UHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHONW  pediekcMu  Kak  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PEIICHHs
MaTeMaTHUYECKOM 3a4auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3ajauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3YIbTAaTOB JIEITEIHbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelIeHHH Y4eOHBbIX 3ajay, NPUHUMATH I€Ib COBMECTHOM
JeATEeIIbHOCTH, TUIAHUPOBATh OPTraHU3alUI0 COBMECTHOW pabOoThl, paclpenesisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH



CBOM JICUCTBUS C IPYTMMHU YI€HAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOWMHA TPOAYKT MO KpUTEpPUSIM, COHOPMYIHUPOBAHHBIM  Yy4aCTHUKAMU
B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

B pe3yJabTare u3y4yeHus1 MATEeMaTHKH HA NPO(PUILHOM YPOBHE B CTapiuei
IIKOJIEe YYEHHUK J0JIKeH

3HATH/IIOHMMATBD:

3HAYEHNE MAaTEeMATUYECKOW HAyKHU JUIsl pELIEHUS 3a/1a4, BOZHUKAKOUIUX B TEOPUU U
IIPaKTUKE; IHAPOTY U OTPAaHUYECHHOCTh IIPUMEHEHUSI MAaTEMAaTUYECKUX METO/I0B K
aHaJIM3y U MCCIIE0BAaHUIO MTPOLIECCOB U ABJIECHUN B IPUPOJIE U OOILECTBE;
3HA4YECHUE IIPAKTUKU U BOIIPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaTUKe, JUIs
(GbopMHpOBaHUS U PA3BUTHS MAaTEMaTUUYECKON HAYKH;

UJIEU PAaCIIMPEHHS YUCIOBBIX MHOXKECTB KaK ClIoco0a MOCTPOESHHSI HOBOTO
MaTeMaTUYECKOTO anmnapara JJisl peIICHHs] IPAKTUYECKUX 3a1a4 ¥ BHYTPEHHUX
3a/1a4 MaTEMaTUKH;

3HAYEHUE U, METOJIOB U PE3YyJbTAaTOB AIreOpbl 1 MaTEMAaTUYECKOI'O aHAIN3a
JUIS1 TOCTPOCHUS MOJEJIEN PEANIBHBIX ITPOLIECCOB U CUTYALIHN;

YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTUKA MATEMATUYECKUX PACCYKIACHUM, UX
IPUMEHUMOCTb B PA3JIMYHBIX 00JIACTIX YEIIOBEUECKON JESTEIbHOCTH;
pasnuure TpeOOBaHUM, MPEIbABISEMBIX K 10Ka3aTeIbCTBAM B MaTEMaTHKeE,
€CTECTBEHHBIX, COLUAIIBHO-DKOHOMUYECKUX U TYMAHUTAPHBIX HayKaXx, HA
IIPaKTHUKE;

BEPOSTHOCTHBIX XAPAKTEP PA3IUYHBIX ITPOLIECCOB U 3aKOHOMEPHOCTEN
OKPY’KarOLIEro MUpA.

YucsioBbie 1 0yKBEHHbIE BHIPAKECHUS.

Ymern:

BBITIOJTHATH apumeTnyeckue AeCTBYs, cCoueTast yCTHbIC U MUChbMEHHbBIE TPUEMBI,
MPYMEHECHUE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOAUTh 3HAYCHUST KOPHS
HaTypaJIbHOM CTENEHHU, CTETICHHU C PAllMOHAIBHBIM MOKa3aTeseM, Jiorapudma,
UCIIOJIb3YsI PU HEOOXOAMMOCTH BBIYUCIIUTEIBHBIE YCTPOMCTBA; TIOJIb30BAThHCS
OLICHKOM Y MPUKHUJKOMN IIPU MTPAKTUYECKUX pacuerax;

MIPUMEHSATH MTOHATHS, CBSI3aHHBIE C IEJIMMOCTBIO LEJIBIX YUCEJ, [IPU PEIICHUU
MAaTEMATUYECKUX 3a/1a4;

HAaXOJWUTh KOPHU MHOTOYJICHOB C OJJHOU EPEMEHHOM, PACKJIAAbIBATH MHOTOUJICHBI
Ha MHOYUTEJIN;

BBINOJIHATH JIEUCTBHS C KOMIUIEKCHBIMU uKciaMu. [101b30BaThCs TeOMETPUUECKON
MHTEPIPETANNEH KOMIUIEKCHBIX YHCEN, B MPOCTEUIINX CITy4YasiX HAXOAUTh
KOMIUIEKCHBIE KOPHU YPABHEHUM C IEUCTBUTEIbHBIMU KO DUITUEHTAMH.



MIPOBOUTH MTPEOOPA30BAHUS YUCIOBBIX 1 OYKBEHHBIX BBIPAKEHUHN, BKIIFOUAFOIIINX
CTENIEHU, PaUKaIIbl, TOrapu(Mbl 1 TPUTOHOMETPUYECKUE (DYHKIIUH.

Hcnoab3oBaTh NpuodpeTeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOH
NAeITeJIbHOCTH U MOBCEIHEBHOM KM3HU J1JI51

IPAKTUYECKUX pacyeToB Mo (popmyram, BKIrodas Gopmyiibl, coAepKaline
CTETICHHU, PaUKaJIbl, JIOTapU(PMBbI U TPUTOHOMETpHUUECKUE (DYHKIIUH, IPU
HEOOXOJMMOCTH UCTOJIB3Ysl CIIPABOYHBIC MATEPHAIIBI U IPOCTEHIIINE
BBIYMCIIUTEIBHBIE YCTPONCTBA.

DYyHKIUN U TPAPUKH

YMmerh:

OTpEeNIeNATh 3HaUYeHUE (PYHKIIMH 110 3HAYECHUIO apTyMEHTa MPU Pa3IMUIHBIX
crioco0ax 3agaHust QyHKITUH;

CTPOUTH TpapuKu U3y4eHHBIX (PYHKIIUMA, BBITOJHATH MpeoOpa3oBaHus rpaduKoB;
OMHCHIBATH IO TpauKy U 1Mo (HopMyJie MOBEACHNE U CBOMCTBA (DYHKITUI;
peliaTh ypaBHEHHU, CUCTEMbl YPAaBHECHMI, HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBA
GbyHKIUN 1 UX TpapuUecKue NpeICTaBICHUS;

Hcnoab3oBaTh NPUOOpPETEHHbIC 3HAHUA U YMEHHS B IPAKTUHYECKOMN

e TeJIbHOCTH U MOBCEAHEBHOM "KU3HU JJIA |

OMMCAHMS U UCCIIEOBAHUS C TOMOIIBIO (PYHKIUI peaIbHbIX 3aBUCUMOCTEH,
MPEACTABICHUS X TparUuecK; HHTEPIPETAluU Ipa(UKOB peaIbHbBIX MPOLIECCOB.
Havyaja MmareMaTH4eCKOro aHaJIn3a

Ymers :
HAXOJIUTh CyMMY O€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUECKON MPOTPECCUu;
BBIUUCIISATH POU3BOIHBIE U NIEPBOOOPA3HBIE 3JIEMEHTAPHBIX QYHKIUH, TPUMEHSIS
IpaBuJia BEIYMCIEHUS IPOU3BOIHBIX U MIEPBOOOPA3HBIX, UCIIONIB3YS CIIPABOYHbBIE
MaTepHabl.
UCCIIEI0BaTh (PYHKIUU U CTPOUTH UX TPAPHUKU C TOMOIIBIO POU3BOIHOIA.
pelaTth 3a7a4u ¢ IPUMEHEHUEM YpaBHEHUsI KacaTelIbHOM K rpa@uKy (pyHKIHH.
pemarh 3a7a4d Ha HaX0KJI€HUE HauOOJbIIEr0 U HAMMEHBLIEr0 3HAYCHUI
(GyHKUIHU Ha OTPE3Ke
BBIYHCIIATH IJIOIIA](b KPUBOJIMHEHHON Tpaneuuu
Hcnoab3oBaTh NPUOOpPETEHHbIC 3HAHUS M YMEHUS B IPAKTHYECKOM
JAeITeJIbHOCTH U MOBCEIHEBHOM KM3HU J1JIA
pelIeHus TEOMETPUUYECKUX, PUINUECKUX, IKOHOMUYECKUX U JPYTUX MPUKIIATHBIX
3aJ1a4, B TOM YHUCJIE 33]]a4 Ha HauboJblllee U HAUMEHbLIee 3HAUEeHUs C
NPUMEHEHUEM anmapaTa MaTEMaTUHYECKOT0 aHAIN3a

YpaBHeHMs U HEPABEHCTBA



Ymersb:

pelaTh palvoHaIbHbIE, I0KA3aTeIbHbIE U JIOTApU(PMUUECKUE YPABHEHUS U
HEPaBEHCTBA, UPPALMOHATIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI;
JIOKa3bIBATh HECIIOKHBIC HEPABEHCTBA;

penaTh TEKCTOBBIE 33a4X C IIOMOIIBIO COCTABJICHUS YPABHEHUM, U HEPABEHCTB,
UHTEPHPETUPYsI PE3YJIbTaT C YYETOM OIPAHMYECHUN YCIIOBHS 3aa4H;

n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEUICHUN YpaBHEHUN U
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

HaXOJUTh MPUOJIMKEHHBIE PELICHUSI YPABHEHUI U UX CUCTEM, UCIIOJIb3YSI
rpaduyueckuit METo;

peliaTh ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C IPUMEHEHUEM TpaduuecKrX
IpeICTaBICHUN, CBOMCTB (DYHKUNH, TPOU3BOIHOM;

UCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS M YMEHUS B IPAKTUUECKOM 1€ATEIbHOCTH U
IIOBCETHEBHOM KU3HU Ul IOCTPOCHUS U UCCIIEIOBAHMS IIPOCTEUIINX
MaTeMaTUYECKUX MOJEIIEH.

JIeMEeHTbl KOMOMHATOPUKH, CTATHCTHKH U TEOPUH BEPOATHOCTEH

YMmersb:

pemaTh NpocTerIme KOMOMHATOPHBIE 3a/1a41 METOI0M Tepedopa, a Takxke

C HCIIOJIb30BAHUEM M3BECTHBIX (hOPMYII, TpeyrojbHukKa [lackans; BHIYUCIATD
kod(pdunrentel 6uHnoma Herotona no popmyse u ¢

UCIIOJIb30BaHUEM TpeyroibHuka [lackarns;

BBIYUCIISITh, B MPOCTEUIIIUX CIy4asX, BEPOSATHOCTU COOBITHI HA OCHOBE MOJICUETa
YHUCJIa UCXOJIOB.

HNcnonb3oBaTh NpUOOpeTeHHbIE 3HAHUA U YMEHHS B PAKTHYECKOM
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU IJISA:

aHaJIM3a PeAIbHBIX YMCIIOBBIX JTAHHBIX, PEJICTABJICHHBIX B BUJIC JUATPAMM,
rpaduKoB; ISl aHaM3a UHPOPMAIIUUA CTATUCTUIECKOTO XapaKTepa.

COAEPKAHUE OBYUEHMUSA

11 KJIACC

Yuciia ¥ BBIYUCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpu3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOoJbmuik oOuui nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiuaa 1uist pemeHus
3a7a4 B LIEJIBIX YUCTIaX.



Kommnekcuble uucia. AnreOpanueckass W TpPUTOHOMETpUYEcKass (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHyYecKue omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uncia. [I[pumenenune
KOMIUIEKCHBIX YMCEI IS PelIeHUs (PU3MUECKUX U TE€OMETPHUUECKHX 3a/1ad.

YpaBHeHUs U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
Y CHCTEMBI-CIIECTBYS. PaBHOCWIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEHl  TPUTOHOMETPUYECKHMX  YPaBHEHHH C  TMOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIIHOCTEM pPalMOHAJIbHBIX,
UPpALMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.

IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMATUYECKUX
3a/1a4 W 3a/1a4y U3 pa3InyHbIX 00JIacTel HAYKU U peaNbHOW KU3HU, HHTEPIIpETalUs
ITOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPuKn

['padux xommosunuu ¢Gyskuuil. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckne mMeTonbl pelleHHs ypaBHEHH M HepaBeHCTB. [ 'paduueckue
METO/bI PELICHMs 3a/1a4 C ITapaMeTpaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrUx YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havasa MmaTeMaTH4eCKOro aHaJIM3a

[Ipumenenne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
sKcTpeMyMmbl. HaxoxaeHne HanbobIIero 1 HAMMEHBIIEro 3HAYCHU I HelPEPhIBHON
(GyHKUIMH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWJIy4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJadax, Uil ONPEACIIEHUS CKOPOCTHM M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYJION Hin TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOpa3HbIX.

Nurerpain. ['eoMeTprudeckuil CMbICI HHTErpaia. BeraucieHue onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jlenonuna.



[IpumeHeHnue uHTErpaja s HAXOXKIACHUS IUIOUIAJeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUYECKUX TEJL.

[Ipumepnr pemenuit auddepeHIanbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA WHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYeCKUX 3HAHUW JUIS penieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TOHUMAaHNE MaTeMaTHIECKOM
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISTH MPOCKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUNA MEXKAY TMOHATUIMH, (HOPMYITUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HanOoJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrIe ucciaeaoBareJabCKHeE AeiicTBUA:

HCIIOJIB30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MPoOsieMy,



yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO pa3IUYHbIX BUAOB U (popM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh TpapruecK;

OLICHUBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTaBIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzamnus:
COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aul, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.



CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pelieHHs
MaTeMaTUYECKOM 3a4a4u;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHXKEHHSI WIM HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIBHOCTD:

NOHUMATh M MCIOJb30BATh MPEUMYILECTBA KOMaHIHOW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 0000IaTh
MHEHHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoOBbIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJIAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

B 11 knacce oOydaromuiics NOJyYUT CIEAYIOLIME MPEAMETHBIE PE3YJIbTAThI
M0 OTJEIBHBIM TeMaM pabouel mporpaMMbl yd4eOHOTO Kypca «Anredpa u Hadana
MaTeMaTUYECKOTO aHAIU3a»:

Yucaa v BBIYUCTCHUSA:

CBOOOTHO OMIEPUPOBATH MOHATUSIMU: HATYPAJILHOE U 1IEJI0€ YHCII0, MHOKECTBA
HAaTypaJIbHBIX U LENBIX YHCEI, UCIIOIb30BATh MPU3HAKHU JEIUMOCTH LIEJIBIX YUCET,
HOJ/l u HOK HaTypaibHBIX 4yuCEN Mg pEUIeHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJHO ONEPUPOBATH IMOHSATHUEM OCTATKa MO MOJYJIO, 3alKUChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO OIMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMeE, BBIMOTHATH ApUPMETHICCKUE ONEpaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISAITh OTOOp KOpHEW TMpH pEHIeHHMH TPUTOHOMETPHUECKOTO
YPaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPABHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalye MOAYJIU U apaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/Ja4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJEIUPOBAHMS W HCCIENOBAaHUS PEasIbHBIX
IIPOLIECCOB.

Havana mareMaTH4eCcKOro aHaJIu3a:

UCIT0JI30BaTh MPOU3BOHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

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

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
MIPUKJIAJIHBIX, B TOM YHUCJIE COUUATIBHO-3KOHOMHYECKHUX, 3a7a4ax, ISl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpaduKkoMm;

cBOOOJIHO ONEpUpOBaTh MOHATUSIMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIE AIIEMEHTApHbIX (YHKUMNA UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;



HAXOJUTh IJIOLIAHN MIIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

UMETh MpPEACTaBICHUE O MAaTEMaTHYECKOM MOJCIMPOBAHUU HA MpUMEpPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemarb OpUKIaJHbIE 337a4d, B TOM YHUCIE COLMAIIBHO-’KOHOMHUYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.

Y4eOHO-TeMaTHYECKOE IVIAHUPOBAaHKE 110 MaTeMaTHKe (ajJredpe U HaYaJIaM
MaTeMaTHYECKOI0 aHAJIN3A)
B 10 kiacce
(5 4 B Heeur0, Beero 170 4)



Paznen, rema. Komx-Bo wyacoB Kox-Bo
KOHTPOJIBHBIX

paboT
IToBTOpEHME 10 0
Ileable U AelCTBUTEIbHbIE YHCJIA 14 0
PannonaJbHble ypaBHEHHsI H HEPABEHCTBA 20 1
Kopensb crenenn n 14 1
CreneHb MOJI0KUTEJIHHOTO YN CJIA 15 1
Jlorapudgmsbi 8 0
IIpocreiimne noxasarejabHbIe U 14 1

JorapupmMuveckue
YPABHEHHUsI H HEPABEHCTBA
CuHyC, KOCHHYC yIJa 9 0
TaHreHc U KOTaHTreHC yrJia 8 1
DopMyJibl CI10KEHHUSI 13 0
Tpuronomerpuyeckne GyHKIUNH YUCIO0BOI0O 11 1
aprymMeHTa
Tpuronomerpuyeckue ypaBHeHHS U 14 1
HepaBeHCTBA
DJieMeHThI Teopuu BeposiTHOCcTeil. YacToTa. 10 0
YcaoBHasi BEPOATHOCTD

IToBTOpEHME 10 1
Bcero 170 8

IHoypouHoe miiaHupoBaHue
10 A KUIACC




No Tema ypoka KonnuectBo Hara /3
4acoB U3YYCHUS
IToBTOpEHME 10
1 [ToBTOpeHue TeMsl : JInHeHbIE HEpAaBEHCTBA 1 01.09.23
2 IToBTOpenue Tembl: KBagpaTHbie HEpaBeHCTBA 1 04.09.23
3 [ToBTOpenue Temsl : PaninonansHble HEPAaBEHCTBA 1 05.09.23
4 [ToBTOpenue tembl: dynkuus y=X"n. Kopens crenenu n 1 06.09.23
5 [ToBTOpenue Tembl: ApupmeTnyecKas Mporpeccus 1 06.09.23
6 [ToBTOpeHue Temsl : ['eoMmeTpruyeckas nmporpeccus 1 08.09.23
7 [ToBropenue Temsbl: Tpuronomerpudeckue GoOpMyIbI 1 11.09.23
8 [ToBTOpenue TeMur: [IpubiKeHHBIC YHCTa. 1 12.09.23
OnucatenbHas CTaTUCTHUKA
9 [ToBTopenue Temsl: KomOuHaToprka 1 13.09.23
10 | IloBTOpeHwme Tembl : BBeieHUe B TEOPHIO BEPOSATHOCTEH 1 13.09.23
81. Ileanle u AeCTBUTEILHBIC YHCIA 14
11 IToHsiTHE AENCTBUTENBLHOIO YHCIIA 1 15.09.23
12 [ToHsITHE NEHCTBUTEIHLHOTO YUCIIA 1 18.09.23
13 MHoOXecTBa Yrcen 1 19.09.23
14 MHoxecTBa yncel 1 20.09.23
15 MeTo1 MaTeEMAaTUYECKON MHTYKIIUT 1 20.09.23
16 [TepecTanoBkH 1 22.09.23
17 Pasmemenus 1 25.09.23
18 Coueranus 1 26.09.23
19 Jloka3aTenbCcTBO YUCIOBBIX HEPABEHCTB 1 27.09.23
20 JlenmMOoCTh IEIbIX YHCell 1 27.09.23
21 CpaBHEHHE 110 MOJIYJTIIO M 1 29.09.23
22 CpaBHeHHE 0 MOYJII0 M 1 02 .10.23
23 3ajauu ¢ NEeNOYUCICHHBIMU HEM3BECTHBIMU 1 03.10.23
24 3agaun ¢ [EIOYNCIEHHBIMU HEN3BECTHBIMA 1 04.10.23
§2. PannoHa/ibHbIe yPABHEHHUsI H HEPABEHCTBA 20
25 PanronanbHble BbIpayKeHUs 1 04.10.23




26 ®dopmynsl bmHOMa HhloTOHA 1 06.10.23
27 ®dopmynsl buHOMa HploTOHA 1 09.10.23
28 Jlenenne MHOTOWIEHA ¢ ocTaTkoM. Anroputm EBkiinia 1 10.10.23
29 Teopema be3y 1 11.10.23
30 Kopenb MHOTOUICHA 1 11.10.23
31 PanmonansHble ypaBHEHUS 1 13.10.23
32 PanmoHansHbIC ypaBHEHHS 1 16.10.23
33 CucTeMBbl palMOHAIBHBIX YPABHCHHUI 1 17.10.23
34 CucTtembl pallMOHAIbHBIX YPABHEHHI 1 18.10.23
35 MeTo1 MHTEpBAJIOB PEIICHHS HEPABCHCTB 1 18.10.23
36 MeTo1 MHTEpBAJIOB PEIICHHS] HEPABCHCTB 1 20.10.23
37 PanmonanbHbie HEpaBEeHCTBA 1 23.10.23
38 PannonanpHbIC HEpaBEHCTBA 1 24.10.23
39 Hecrtporue nepaBeHncTa 1 25.10.23
40 Hectporue HepaBeHcTBa 1 25.10.23
41 CucTembl pallMOHAIbHBIX HEPABEHCTB 1 27.10.23
42 CucTembl pallMOHAJIbHBIX HEPABEHCTB 1 06.11.23
43 [ToaroroBka K KOHTPOJIBHOM paboTe 1 077.11.23
44 Koumponsnan paboma Ne 1 «JIeficTBUTEIbHBIC YHCIIA. 1 08.11.23
PanmonaibHBIC YpaBHEHHSI M HEPABCHCTBAY
83. Kopenn crenmenu n 14
45 AHanu3 KOHTPoJIbHOU paboTsl [ToHsTHE QyHKIINU U ee 1 08.11.23
rpaduka
46 [Torsitre GyHKIIMU U ee Tpaduka 1 10.11.23
47 Oyukims y = X" 1 13.11.23
48 DyHKIMS Y = Xn 1 14.11.23
49 [TonsiTne KOpHS CTEneHu N 1 15.11.23
50 IToHsITHE KOPHSI CTENIEHU N 1 15.11.23
ol KopHu yeTHOM 1 HEYeTHOM CTeTeHen 1 17.11.23
52 KopHu yeTHOM 1 HEYETHOM CTeTeHen 1 20.11.23
53 Apudmernueckuii KOpeHb 1 21.11.23
54 Apudmerndeckuit KOpeHb 1 22.11.23
55 CaoiicTBa KOpHEH cTeneHu N 1 22.11.23
[TonroroBka K KOHTPOJIBHOU paboTe
56 CBolicTBa KOpHEW CTeTICHH N 1 24.11.23
[TonroroBka K KOHTPOJIBHOU paboTe
S7 CgoiicTBa KOpHEH cTeneHu N 1 27.11.23
[TonroroBka K KOHTPOJILHOU paboTe
58 Konumponvnan paboma No2 «KopeHsb creneHn Ny 1 28.11.23
§4. CteneHb MOJIOKHTEIHHOTO YHCJIA 15
59 AHaIM3 KOHTPOJILHOM paOOThI 1 29.11.23
[ToHsITHE CTENEHM C pallOHATBHBIM TTOKa3aTelleM
60 CBOJiCTBa CTEIICHH C PAllMOHAIBHBIM ITOKa3aTeIeM 1 29.11.23
61 CBOIICTBA CTENIEHU C pallMOHATBHBIM MOKa3aTeIeM 1 01.12.23
62 [lonsiTue npezena nocne10BaTeaIbHOCTH 1 04.12.23
63 [TonsiTHE TIpeiena MociIeIOBaTeILHOCTH 1 05.12.23
64 CBoliCTBa IIPEJICIIOB 1 06.12.23
65 CBoiicTBa npeieoB 1 06.12.23




66 beckoneuno yObIBaroIas reoMeTprUIecKast 1 08.12.23
10CJIEI0BATEIbHOCTD
67 beckoHeyHO yObIBaroIasi reoMeTpruaecKast 1 11.12.23
MI0CJIEIOBATEIHHOCTh
68 Yucio e 1 12.12.23
69 CreneHb ¢ UpparmoHaIbHBIM ITOKa3aTEIeM 1 13.12.23
70 CreneHb ¢ UpparmoHaIbHBIM ITOKa3aTeIeM 1 13.12.23
71 IToka3zarenpHast QyHKIHS 1 15.12.23
72 IToaroToBka K KOHTPOJILHOM paboTe 1 18.12.23
73 Konmponvnas paboma Ne 3 1 19.12.23
«CTeneHp MOJIOKUTEILHOTO YHCIIa»
85. Jlorapudmbl 8
74 AHanmm3 KOHTpoIbHOM paboThl. [loHsTre norapudma 1 20.12.23
75 [Tonsitme norapudma 1 20.12.23
76 CaoticTBa orapuMoB 1 22.12.23
77 CaoticTBa orapuMoB 1 25.12.23
78 CaoticTBa JIorapuMoB 1 26.12.23
79 CaotiicTBa JorapuMoB 1 27.12.23
80 Jlorapudmmueckas pyHxius 1 27.12.23
81 Jlorapudmmueckas GyHKIUSA 1 29.12.23
§6. IToka3zaTebHbIE U JIOrapuPMUYECKHE 14
ypaBHEHHS] H HEPABEHCTBA
82 [Tpocreiimune nokazarenbHbIC YpaBHEHUS 1 09.01.24
83 [Tpocreiimme norapuMudecKue ypaBHEHHS 1 10.01.24
84 YpaBHEHHUS, CBOJAITUECS K MPOCTCHIIIMM 3aMEHOM 1 10.01.24
HEH3BECTHOTO
85 VYpaBHeHUsI, CBOJAIINECS K POCTEHIITUM 3aMEHON 1 12.01.24
HEU3BECTHOTO
86 [Tpocreiimme moka3aTeTbHbIC HEPABEHCTBA 1 15.01.24
87 [Tpocreiimune noka3zaTenbHbIE HEPABEHCTBA 1 16.01.24
88 [Tpocreiimune noka3zarenbHbIE HEPABEHCTBA 1 17.01.24
89 [Tpocreitmme norapudMudecKkrie HEpaBeHCTBA 1 17.01.24
90 ITpocreiimue sorapudmMuyeckre HepaBeHCTBA 1 19.01.24
91 [Ipocreiimue norapudMuyecKre HEpaBEHCTBA 1 22.01.24
92 Hepagenus, cBonsmumecs K MpOCTEHIITUM 3aMEHON 1 23.01.24
HensBecTHOTro. [ToAroToBKa K KOHTPOIBHOM paboTe.
93 HepaBenwsi, cBoAsIIIAecs K MPOCTEHIIIMM 3aMEHOMN 1 24.01.24
Hen3BecTHOTo0. [10IroToBKa K KOHTPOJIBHOU paboTe.
94 Hepasenusi, cBojsitinecs: K mMpoOCTEHIITAM 3aMEHOM 1 24.01.24
Hen3BecTHOTo0. [10/IroToBKa K KOHTPOJIBHOU paboTe.
95 Koumponsnaa paboma Ne 4 «Jlorapudmsl. 1 26.01.24
[Ipocreiimue moka3aTenbHbIC U JOTapUMUUECKHIE
ypaBHEHUS U HEPABEHCTBA»
§7. CuHyC, KOCHHYC yIJIa 9
96 AHan3 KOHTPOJIbHOM paboTsl. [ToHsITHE yriia 1 29.01.24
97 Panuannas mepa yria 1 30.01.24
98 OnpeJieneHne CHHyca U KOCUHYCa yria 1 31.01.24
99 OcHoBHBIE (HOPMYITBI IS SIN o, 1 COS o 1 31.01.24




100 OcHoBHBbIE (HOPMYITBI IS SiN o, 1 COS o 1 02.02.24
101 ApKcHHYC. 1 05.02.24
102 ApKcuHYC. 1 06.02.24
103 APKKOCHHYC. 1 07.02.24
104 APKKOCHHYC. 1 07.02.24
§8. TaHreHc ¥ KOTAHIEHC yrja 8
105 OnpeieneHne TaH'eHca U KOTaHIeHca yria 1 09.02.24
106 OmnpezneneHne TAaHTeHCca M KOTAaHTeHCa yriia 1 12.02.24
107 OcHoBHbIE hopmyIIbl 1 g o 1 Ctg o 1 13.02.24
108 OcHoBHbIe hopMyIbl 15 tg o u Ctg o 1 14.02.24
109 ApKTaHTeHc. APKKOTaHTEHC. 1 14.02.24
110 ApKTaHreHc. ApKKOTaHTEHC. 1 16.02.24
111 [ToaroToBka K KOHTPOJIBHOHN paboTe 1 19.02.24
112 Koumponsnasa paboma Ne 5 «Cunyc, KOCUHYC, 1 20.02.24
TaHT'CHC M KOTAHTEHC YIJIay
§9. ®opMmy.JIbI CII0KEHHS 13
113 AHanu3 KoHTpoJsIbHOH paboTel. Kocunyc pasnoctu u 1 21.02.24
KOCHHYC CYMMBI IBYX YTJIOB
114 AHanu3 KOHTPOJIbHOI paboTel. Kocunyc pasHoctu u 1 21.02.24
KOCHHYC CYMMBI IBYX YTJIOB
115 DopMyIIbI I JOTIOJTHUTEIBHBIX YITIOB 1 26.02.24
116 DopMyIIBl ISl TOMOJHUTEIBHBIX YTJIOB 1 27.02.24
117 CHHYC CyMMBI U CHHYC Pa3HOCTHU JBYX YIJIOB 1 28.02.24
118 CHHYC CyMMBI U CHHYC Pa3HOCTH JBYX YIJIOB 1 28.02.24
119 CyMMa U pa3HOCTh CHHYCOB M KOCUHYCOB 1 01.03.24
120 CyMMa U pa3HOCTh CHHYCOB M KOCUHYCOB 1 04.03.24
121 DopMyJIbl U1 JBOMHBIX U TOJIOBUHHBIX YIJIOB 1 05.03.24
122 DopMyJIbl U1 JBOMHBIX U MTOJIOBUHHBIX YIJIOB 1 06.03.24
123 [Ipon3sBeneHne CHHYCOB U KOCHHYCOB 1 06.03.24
124 ITponsBeneHne CHHYCOB M KOCHHYCOB 1 11.03.24
125 DopMyIIBI ISl TAHTEHCOB 1 12.03.24
§10. Tpuronomerpuueckue GyHKIHH YHCTOBOTO 11
aprymMeHra
126 OyHKIH Y = Sin X 1 13.03.24
127 | @ynkms y =sin X 1 13.03.24
128 | ®ynHkIms y = COS X 1 15.03.24
129 | dynkims y = cos X 1 18.03.24
130 | dyHKIUA y = cos X 1 19.03.24
131 | Oynkmus y =tg X 1 20.03.24
132 | Oysknua y =tg X 1 20.03.24
133 | Odynaknusa y = ctg X. 1 22.03.24
134 | dyaknus y = ctg X. 1 01.04.24
135 | IloaroToBka Kk KOHTPOJIBHOM paboTe 1 02.04.24
136 | Konmponsnas pavoma Ne 6 «DopMyIbl CIIOKCHHS. 1 03.04.24
Tpuronomerpudeckue GyHKIAN
§11. TpuroHoMmeTrpuyecKne ypaBHeHusl 1 HEPABEHCTBA 14
137 | Ananu3 KOHTpOIBHOM paboTsl. [IpocTteiinme 1 03.04.24
TPUTOHOMETPHUYECKUE YPABHEHHS
138 IIpocTeiimme TpPUroHOMETPUUECKUE YPABHEHUS 1 05.04.24




139 VYpaBHEHHUsI, CBOIAIINECS K TPOCTEHIITUM 3aMEHOM 1 08.04.24
HEU3BECTHOTO
140 YpaBHeHuUs1, CBOJAIIMECS K MPOCTEHIITUM 3aMEHON 1 09.04.24
HEHU3BECTHOTO
141 [TpyMeHeHrEe OCHOBHBIX TPUTOHOMETPUUECKUX 1 10.04.24
GopMya IS pelIeHNs ypaBHEHUH
142 [TpMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX 1 10.04.24
bopMyn JUIs pelIeHNs ypaBHEHUH
143 | OnHOpOIHBIE YpaBHEHUS 1 12.04.24
144 | OnHOopoaHbBIE YpaBHEHUS 1 15.04.24
145 | [IpocTeiimme HEpaBEeHCTBA Ui CUHYCA U 1 16.04.24
KOCHHYCA, TaHTE€HCa U KOTAHT'€HCA
146 | HepaBeHcTBa, CBOISIIMECS K MPOCTEUITUM 3aMEHOU 1 17.04.24
HEHU3BECTHOTO
147 HepaBenctBa, cBossIMecs K MpOCTEHIITUM 3aMEHOU 1 17.04.24
HEHU3BECTHOTO
148 | BBegenue BCIOMOraTelIbHOTO YIIa. 1 19.04.24
149 [ToaroroBka K KOHTPOJIBHOM paboTe 1 22.04.24
150 | Konmponvnasa paboma Ne 7 «TpuroHoMeTpudecKue 1 23.04.24
ypaBHEHHsSI 1 HEPABEHCTBA»
§12. DjieMeHTHI TEOPHH BEPOSITHOCTEIH 7
151 | Ananu3 KOHTpoIbHOM paboThl. [loHsATHE BEposSTHOCTH 1 24.04.24
COOBITHS
152 | IloHsiTHe BEpOSTHOCTH COOBITHS 1 24.04.24
153 | [ToHsATHE BEpOATHOCTH COOBITHS 1 26.04.24
154 | [ToHnaTHE BEpOSATHOCTH COOBITHS 1 29.04.24
155 | CpoiicTBa BepOsSITHOCTEM 1 30.04.24
156 | CBoiicTBa BeposiITHOCTEH 1 03.05.24
157 | CBoiicTBa BeposiTHOCTEH 1 06.05.24
§13. YacTora. Yci10BHAsI BePOSITHOCTH 3
158 | OTHOCHTEIBHAS YaCTOTA COOBITHSI. 1 07.05.24
159 | YcnoBHast BEpOSTHOCTH 1 08.05.24
160 HezaBucumble coOBITHS. 1 08.05.24
IloBTOpEHUE 10
161 | IloBropenwue. ParrioHaibHBIC YpaBHEHUS] i HEPABEHCTBA 1 13.05.24
162 | IloBropenue. Kopens crenenu n 1 14.05.24
163 | IloBropenwue. IlokazarenpHble U orapudmMudeckre 1 15.05.24
ypaBHEHHUS
164 | IloBropenue. Iloka3zarenbHble u orapudmudeckue 1 15.05.24
HEpaBEHCTBA
165 | IloBropenue. TpuroHomeTpruueckue ypaBHEHUs 1 17.05.24
166 | [ToBropenue. TpuroHoMeTpruieCcKre HEPABCHCTBA 1 20.05.24
167 | Hmozosasn konmponvnas paboma Ne 8 1 21.05.24
168 | UTororoe noBropeHue 1 22.05.24
169 | MroroBoe moBTOpEeHHE 1 22.05.24
170 | UTtoroBoe noBTOpeHue 1 24.05.24
HUTOI'0 170 8




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

[Tporpammbl 0011€00pa30BATENLHBIX YUPESKICHUN. ANreOpa U Havajaa MaTeMaTHIeCKOTo
aHanuza, M.: [Ipocsemienue.
Anrebpa 1 Hauaia MaTeMaTHYECKOro aHanu3a: kaura ais yuurens 10-11xmace, /M. K.
IToranos, A. B. llleskun. M.: [IpocBemienue, .
AnreOpa 1 Havajga MaTeMaTUYeCKOro aHanu3a: Kaura s yaurens 10-
11xmace,/A.I"."MopakoBuu
Anrebpa u Havana ananm3a: yued. s 10-11 k1. o6meodpazoBaTenbHbIX yapexaeHuit /C.M.
Huxkonsckuii u ap.- M.: IIpocsemenue/.
AnreOpa 1 Havana aHanu3a: AuaakTadeckue matepuansl, 10-11kmace, /M. K. Tloranos, A. B.
[[leBkun. M.: IIpocsemnieHue, .
Anrebpa u Hayalla MaTeMaTHYECKOro aHalnu3a: TemaTudeckue tectol, 10-11kmacce, /1O. B.
[llenenesa. M.: [IpocBenienue,



11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcbl
1 OyHKIMK U uX rpaduku — 9 yacos
2 [Ipenen ¢pyHKIMU ¥ HENPEPHIBHOCTH — 5 4acoOB
3 OO6patHbie GyHKIIUU — 6 4acOB 6 1
4 [IpouzBoanas — 11 yacos 11 1
5 [IpumeneHnue npou3BoHOM — 16 yacoB 16 1
6 [TepBooOpasnas u uaTerpas — 13 yacos 13 1
7 PaBHOCMIIBHOCTH YpaBHEHMI 1 HEPABEHCTB — 4 4 1
Jaca
8 VYpaBHEHUs — CIEACTBUS — § 4aCOB 8
9 PaBHOCUIIBHOCTH YpaBHEHHI U HEPABEHCTB 13
cucremaM — 13 yacos
10 PaBHOCHIIBHOCTE ypaBHEHUI HAa MHOKECTBAaX 7
— 7 4yacoB
11 PaBHOCMIIBHOCTh HEPABEHCTB HA MHOXKECTBAX 7
— 7 4acoB
12 MeTtoa IpoMeXXyTKOB AJis ypaBHEHUN U 5 1
HEPABEHCTB — 5 4acoB
13 Vcnonb3oBaHue CBOMCTB (PyHKIUI MTpH 5 1
pelIeHnr ypaBHEHUI 1 HEPaBEHCTB — 5 4acoB
14 CucreMpl ypaBHEHUH ¢ HECKOJIBKUMHU 8
HEU3BECTHBIMU — § 4aCOB
15 [ToBTOpenue — 19 yacor 19 1
16 OyHKIUH U UX TpapuKd — 9 yacos 9
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IHoypouHoe miiaHupoBaHue
11 KIIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Jdara nzyyenus

/3

1 Tosropere 1 02.09.2023
2 Howroperue 1 04.09.2023
3 Howroperue 1 05.09.2023
4 Tosropere 1 07.09.2023
5 9HeMeHTapHI)Ie q)yHKHI/II/I 1 09.09.2023
OO6macTh onpe/iesieHnst U 00J1acTh 3HAUSHUS
6 ¢yHkuun. OrpaHH4eHHOCTHh DYHKINH. 1 11.09.2023
YeTHOCTH, HEUETHOCT, IEPUOANIHOCTD
7 dyHKIHH. 1 12.09.2023
YeTHOCTh, HEUETHOCTD, IEPUOTUIHOCTh
8 dyHKIMiL. 1 14.09.2023
[IpomesxyTku Bo3pacTaHus, yObIBaHHS,
9 3HAKOIOCTOSHCTBA M HYJIH (DYHKLIUH. 1 16.09.2023
[IpomexyTku Bo3pacTaHus, yObIBaHNU,
10 3HAKOMOCTOSHCTBA U Hy M (yHKuuu. Tect Nel 1 18.09.2023
Hccnenopanne QyHKIUA U IOCTPOSCHUE UX
11 1 19.09.2023

rpadMKOB DIIEMEHTAPHBIMU METOIAMH.




OcHoBHBIE cIOCOOBI TPE0OPa30BaHUSA

12 rpaduKoB. 21.09.2023
I'paduxu hyHKIMH comepxKalux MOAYIIH.
13 A 23.09.2023
14 [NonsiTre npenena GyHKIHH. 25.09.2023
15 OnHOCTOPOHHUE MPEAETIBL. 26.09.2023
16 CaoiicTBa npenenoB GyHKITHH. 28.09.2023
17 [ToHATHE HENPEPHIBHOCTU (DYHKIIHH. 30.09.2023
18 HenpepsIBHOCTH 311€MEeHTapHBIX (yHKITHA. 02.10.2023
19 [onsitue oOpaTHOM QYHKITHH. 03.10.2023
20 B3aumuo oOpaTHbIe QYHKITHH. 05.10.2023
21 O6patHble TPUTOHOMETPUUECKUE (PYHKIIHH. 07.10.2023
29 OOGpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH. 09.10.2023
[Ipumeps! ncnonb30BaHus 00PaTHBIX
23 TPUTOHOMETPUIECKUX (DYHKITUH. 10.10.2023
24 KP Nel no teme «@yHKIMHU U UX CBOMCTBA». 12.10.2023
o5 Amnanus KP. [loHsTHE TPOW3BOTHON. 14.10.2023
26 IToHsiTHE TPOU3BOTHOM. 16.10.2023




[IponsBoaHast CyMMBI ¥ pa3HOCTH.

27 17.10.2023
[IpousBogHas CyMMBI M Pa3HOCTH.

28 CP N2 19.10.2023
HenpepbiBHOCTD (yHKIINI, ©MEIOLINX

29 npousBoAnyo. Juddepenmumann. 21.10.2023

30 HpOI/ISBOIlHaH MIPOU3BEACHUS 1 YaCTHOT'O. 23102023
[IponsBoaHast npou3BeieHUs U YaCTHOTO.

31 CP Ne3 24.10.2023
[IpousBoanbIe sneMeHTapHbBIX QyHKIMU. Tect

32 No2 26.10.2023
[Ipown3BoaHast CIOXKHON (YHKIIHH.

33 06.11.2023

34 [Ipown3BoHast CIOXKHON (YHKIIHH. 07.11.2023

35 KP Ne2 no teme «IIponzBoanas». 09.11.2023

36 Anammz KP. MakcumyM 1 MUHUMYM (YHKIUH. 11.11.2023

37 MaxkcuMyM U MHHUMYM (DYHKITHH. 13.11.2023

38 YpaBHEHHE KacaTEIbHOM. 14.11.2023

39 VYpaBaeHnue kacatenpHo. CP Ned 16.11.2023

40 [TpubnmxeHHbIE BHIYNCICHHUS. 18.11.2023




Bospacranne n yobpiBanue (pyHKITHI.

41 20.11.2023

42 Bospacranue u yOpiBanue GyHKINH. 21.11.2023

43 [Tpoun3BoaHbIE BBICIIMX MOPSAKOB. 23.11.2023
JKcTpeMyM QYHKIUH C €TUHCTBEHHOM

44 KPUTHUYECKOM TOYKOM. 25.11.2023
JKcTpeMyM QYHKIUH C €TUHCTBEHHOM

45 KPUTHYECKOM TOYKOM. 27.11.2023

46 3amaun Ha MAKCUMYM U MUHUMYM. 28.11.2023
3amaun Ha MAKCUMYM U MUHUMYM.

47 CP No5 30.11.2023

48 AcumnToThl. J[poOHO-THHEHHAS QYHKIIHA. 02.12.2023
[Moctpoenue rpadukoB GyHKIUH ¢

49 [IPUMEHEHUEM IIPOU3BOIHOM. 04.12.2023
IMocrpoenue rpadukoB GyHKINH ¢

50 MPUMEHEHUEM ITPOU3BOTHOM. 05.12.2023
KP Ne3 no teme «Ilpumenenne

51 . 07.12.2023

NPOM3BOTHOID
52 Amnamus KP. [Tonarue mepBooOpa3Hoit 09.12.2023




[TonsTHe IEpBOOOpPA3HOM

53 11.12.2023

54 [TonsaTHe IEpBOOOpPa3HOM 12.12.2023

55 [nomane KpUBOJIMHENHOMN Tpaneuy. 14.12.2023

56 OnpeneneHHblid UHTETPAI. 16.12.2023

57 OrnpeneneHHbI HHTErpall. 18.12.2023
[IpubnmxeHHOE BBIYHCIEHHE ONIPEICIICHHOTO

58 MHTErpaja. 19.12.2023

59 ®opmyna Hetorona-JleliOHuIA. 21.12.2023

60 dopmyina Hetotona-JlelioHuIa. 23.12.2023
®opmyna Hetorona-JlelioaumIa.

61 CP NoG 25.12.2023

62 CBoiicTBO OIIPEACIICHHBIX UHTETPAJIOB. 26.12.2023
[Ipumenenue onpeaeneHHbIX HHTETPAIOB B

63 TeOMETPHUYECKUX U (PU3NIECKUX 3a7adax. 28.12.2023
KP Ned4 o teme «IlepBoodpa3Hast n

64 MHTErpaIm» 09.01.2024
Amnamnz KP. PaBHocuibHBIE ipeoOpazoBaHus

66 PaBHOCHIIBHBIE TPEOOpPa30BaHUs YpaBHEHUH. 13.01.2024




PaBHOCHITEHBIE TTPEOOpPA30BAHNS HEPABEHCTB.

67 15.01.2024

68 PaBHOCHIIBHBIE TPEOOpa30BaHNsI HEPABEHCTB 16.01.2024

69 ITonsarue YPaBHCHUA-CIICICTBHA. 18012024

70 Bo3zBenenne ypaBHEHUS B UETHYIO CTEIIEHb. 20.01.2024

71 Bo3Benenne ypaBHEHHUS B YETHYIO CTCIIEHb. 22 01.2024
[HorennupoBanue torapuGMuIEcKux

72 ypasHeHuii 23.01.2024
[orennmpoBanue TorapuGMUIECKUX

73 ypaBHEHHI 25.01.2024
Hpyrue npeoOpa3oBaHus, TPUBOAAIINE K

74 YPaBHEHUIO-CIICJICTBHIO. 27.01.2024
[IprMeHeHne HeCKOJIBKUX NpeoOpa3oBaHuii,

75 MPHUBOJAIINX K YPABHEHHIO-CIIEICTBHIO. 29.01.2024
[IpuMeHeHne HECKOBKUX MPeoOpa3oBaHuii,
MIPUBOJAIINX K YPAaBHEHUIO-CIIEICTBHIO.

76 30.01.2024
CP Ne7

77 OCHOBHBIC TIOHATHS 01.02.2024

78 Pemenne ypaBHEHHI ¢ TOMOIIBIO CUCTEM. 03.02.2024

79 Pemenne ypaBHEHHI ¢ TOMOIIBIO CUCTEM. 05.02.2024




PemreHne ypaBHEHHH ¢ TOMOIIBIO CUCTEM

80 (HpOHOJ’DKeHPIe) 06.02.2024
PeieHre ypaBHEHHI ¢ TOMOIIBIO CUCTEM
81 (mpomomxenue) Tect Ne3 08.02.2024
82 Vpasuenne suna T (a(X)) = f(B(X)) 10.02.2024
83 Vpasuenne suna f (a(X)) = f(5(x)) 12.02.2024
84 Perenue HEPABEHCTB C IIOMOIIBIO CUCTEM 13022024
85 Pemenune HEPABCHCTB C IIOMOIIBLIO CUCTEM 15.02.2024
PewieHre HepaBEeHCTB ¢ TOMOMIBIO CUCTEM
PemieHre HEpaBEHCTB € TOMOIIBIO CUCTEM
87 (mponmomxenwue) Tect No4d 19.02.2024
88 Hepasencrsa Buna f(a(x)) > f(5(x)) 20.02.2024
Hepagencrea Buga f(a(x)) > f(5(X))
89 CP NeS 22.02.2024
90 OCHOBHBIC TTOHSTHSI. 24.02.2024
91 Bo3BeneHue ypaBHEHUI B YETHYIO CTEIICHb. 26.02.2024
92 Bo3sBenenue ypaBHEHUN B YETHYIO CTETICHb. 27.02.2024
93 VYMHOKEeHHE YpaBHCHUA HaA (byHKLH/IIO 29022024




Hpyrre npeoOpa3oBaHns ypaBHEHHH.

94 02.03.2024

95 [IpuMeHeHne HECKOIBKUX MTPEOOpa3OBaHUIA. 04.03.2024
KP Ne5 nmo teme «PaBHOCHJIILHOCTh

96 YPABHEHUH U HEPABEHCTB» 05.03.2024

97 Awnanuz KP. OcHOBHBIE TOHSTHS. 07.03.2024

98 BO3BCI[CHI/I6 HEPABCHCTB B YCTHYIO CTCIICHbB. 09032024

99 Bo3BeneHue HEpaBeHCTB B UETHYIO CTEIIEHb. 11.03.2024

100 YMHOXEeHUE HCPABCHCTBA Ha (byHKHI/IIO 12032024

101 Hpyrue npeobpa3oBaHmsi HEPABEHCTB. 14.03.2024

102 [IpumeHeHne HECKONBKUX MpeoOpa3oBaHMIA. 16.03.2024
Hectporue HepaBeHCTBaA.

103 18.03.2024

104 YpaBHEHUs ¢ MOYJISIMHU. 19.03.2024

105 HepaBeHCTBa C MOYJIIMH. CP Ne9 21032024
MeTo/1 HHTEpPBAJIOB JIJIsi HENIPEPBIBHBIX

106 (byHKLmL, 01.04.2024
Mertoa UHTEPBAJIOB JJIsl HEMPEPHIBHBIX

107 02.04.2024

¢$yHKUIUH.




KP Ne6 no teme «MeToa NpOMesKyTKOB JJIs1

108 YPABHEHUH H HEPABEHCTB» 04.04.2024
Anamns KP. Ucnons3oBanne obmacTei

109 CYIIECTBOBAHUS (YHKIIHH. 06.04.2024
Hcnonb3oBanue HEOTPUIIATEIEHOCTH

110 (yHK, 08.04.2024

111 Hcnonp3oBanue orpaHIueHHOCTH PYHKIIUN 09.04.2024
Wcnonp3oBanrne MOHOTOHHOCTH U

112 9KCTPEMYMOB (DYHKIIUH. 11.04.2024
Hcnonb3oBaHue CBOMCTB CUHYCAa U KOCUHYCA.

113 CP No10 13.04.2024

114 PaBHOCHIILHOCTH CUCTEM. 15042024

115 PaBHOCHMIBHOCTE CHCTEM. 16.04.2024

116 CHCTGMa-CJ’IeI{CTBHe. 18042024

117 CI/ICTeMa'CHeZ[CTBI/Ie. 20042024

118 MeTo 3aMeHBI HEU3BECTHBIX 22 04.2024

119 MeTo 3aMeHBI HEU3BECTHBIX 23.04.2024
PaccyxzaeHus: 4yucioBBIMU 3HAYCHUSMU MIPU

120 pEeLICHUHU YpaBHEHUN U HEPABEHCTB. 25.04.2024

121 KP Ne7 no teme «CucremMsl ypaBHeHHID» 27 04.2024




Amnanus KP. Tlosropenue. Parmonansueie

122 ypaBHEHHSL. 1 29.04.2024
123 [ToBTOpenue. Kopens crenenu n. 1 30.04.2024
124 [ToBTOpenue. CBOMCTBA CTEIICHH. 1 02.05.2024
125 IToBTopenue. Iloka3aTenbHble ypaBHEHUSI. 1 04.05.2024
126 IToBTOpenue. [lokazaTenbHbIe HEPABEHCTBA. 1 06.05.2024
127 [ToBTOpenwue. Jlorapudmudeckrne ypaBHEHHS. 1 07.05.2024
128 [ToBTOpenwue. Jlorapudmudeckrue HepaBEHCTBA. 1 11.05.2024
[ToBTOpenue. TpuronomeTpuueckue
129 yPaBHEHUS ¥ HEPABEHCTBA 1 13.05.2024
IToBrOpenue. Tpuronomerpuueckue
130 YpaBHEHHS 1 HEPABEHCTBA 1 14.05.2024
131 [ToBTopenue. [IpumeHeHne NpOU3BOHOM. 1 16.05.2024
132 Hrorosas KP Ne§ nmo teme «IloBTOpenune». 1 18.05.2024
133 Hozrorosxa EI'J 1 20.05.2024
134 Hozrorosxa EI'J 1 21.05.2024
135 Honrorosia EI'S 1 23.05.2024
136 Hozroroska B3 1 25.05.2024
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

N.B.Amenko. Marematuka. EI'9-2024. Tunossie TecTroBbic 3aganusd. MUOO; M. «Dk3ameH»,
2024

Maremaruka. CoopHHK TecTOB 10 Tiany EI'D: YyeOHno-meroamueckoe mocobue / Ilox per.
A.I" Knoso, /[.A.Mansnesa.-Pocros v/], :M3aaTens Manbsues JI.A.; M.: HUW mikonbHBIX
TEXHOJIOT Uit

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.AnreOpa u Hauana aHanu3a. Yueb. s 11 k1. o6meoOpaszosar. yapexacHuii. ba3oBblil u
npodun. yposuu / C.M. Hukonsckuii, M.K.Ilotanos, H.H.Pemernukos, A.B.IlleBkun —M.:
IIpocsemenue

2.Anre6pa u Havana ananuza. Kuura mis yaurens. bazosiit u npodun. yposau / C.M.
Huxkonsckuii, M.K.ITotanos, H.H.Pemernukos, A.B.IlleBkun —M.: IIpocseuienne

3. AnreOpa u Havana aHanu3a. JlumakT. matepuansl mas 11 ki
\M.K.IToramos, A.B.IlleBkun. — M. : [IpocBenienne

4. AnreOpa v Havyaya aHanu3a. TeMatudeckue TecThl 11 KiI.:

\M.K.IToramos, A.B.IlleBkun. — M. : [IpocBenienne

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

Caiit. PEIIIY
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