MHMHUCTEPCTBO ITPOCBEIIEHUSI POCCAVICKOW ®EJEPALINN

MuHnucTepeTBO 00pa3oBaHus H HaykH Pecny6iukn bamkoprocran

AJIMHHHCTPALUsi MyHHIHIAJAbHOro paiioHa Bupckuii paiion Pecy6iinxu

BamkopTtocran

MB OY COIII Ne 7 r.Bupcka MmynununaasHoro paiiona bupekuii paiion Pb

PACCMOTPEHO

Ha 3acemanuu [[IMO
yuuTened MaTeMaTuKy U
urdopmarrku MbOY
COII Ne7 r. bupcka

) —
0 O.B. 3unoBa J

npotokon Nel ot «29»
aBrycra 2024 .

COI''TACOBAHO YTBEPXJIEHO

IMpencenarens HMC
MBOY COIII Ne7,
3aMECTHTENb AUPEKTOPAS

1o y4e6Ho-
BOCIITATEIBHOM paboTe %"

I'.A. 3axuposa
mpotokon ~ Nel ot «30»
aBrycta 2024 1.

PABOYAS TIPOT'PAMMA
(ID 5346067)

yueOHOro npeamMera «Ajre6pa H Ha4aja MaTeMaTHYeCKOro aHa/In3a.

Yray6aeHHbIH YPOBEHb)

st obywarormuxest 10 xkiaccos

cpenHero obuero 06pa3oBaHus

CocTaBuiia yauTelb
matemartuku 3unosa O.B.

r.bupck 2024



MNOACHUTEJIBHASA 3AIINCKA

VYueOHblit Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JIJIs H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIUICHHUE 00YJatOIuXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JPYrMX JIHUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOl Gopme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHUECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEITHOTO OBJIa/ICHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HCHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KH3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSMHU aJreOpbl U MAaTEeMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, OKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HCIOIb30BaTh 00OOIICHHE U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHaJIOTHIo0, GOpMHUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xone um3yueHus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKHX MOJIEJeH pealbHbIX CUTYyalluid, WHTEPIPETalrud MOTy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MATEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKEe U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanu3yercsi Kak depe3 y4yeOHbIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
NPOJOKUTEIPHON  KOHUEHTPAallMd  BHUMAaHMs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTUYECKOrO aHalM3a JIeXKHUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEeHUs», «DyHKIUM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana MmaTeMaTH4eckoro aHaiausza», «MHoOXKecTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JIMHUY U3Yy4al0TCs Ha MPOTSKEHUH IBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTENIEHHO HACHIIAasiCh HOBBIMH TeMaMM U pa3aenamu. [laHHbIM yd4eOHBIH Kypc sBIseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHe HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaIN3, TEOpUs MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBiIaJeBaloT Bcé Ooiee
MIMPOKMM MaTEeMaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCsS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MaTEMaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HAaHUA, TIOJY4YEHHblE NpPH H3YUYEHUH Y4eOHOro Kypca, Uil PpELIEHUS CaMOCTOSITEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIOJIb30BAHUS JIEHCTBUTENIBHBIX YMCEN, KOTOpOe ObUIO HAauaTO Ha YpOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE yIEISIETCS
(I)OpMI/IpOBaHI/IIO HaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIIHUX B CG6$I HUCIIO0JIBb30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(UYecKue 3aJa4d U ONepalu: ACJICHUE Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPa, IIUPOKO UCHIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHUA.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaKxXe BBIp&)KCHHfI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOIO  MBIILICHUS
oOyJarouxcsi, OpMHUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYKICHHUM, padOThI C CUMBOJIbHBIMU
dbopmamu, TIpeCcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHHs PAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeToanyeckass JuHUS «DyHKUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JIPYTUMH JJHHASIMHA Y9€0HOTO Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M IpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs peIIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUHbIMU BETUUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepkaTeabHOR
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHOM. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKoro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCcinpUTh KPYT' KAK MAaTEMATHYCCKUX, TaK U IIPUKIIAIHBIX 3aaa4, JOCTYITHBIX O6yanOHIHMCSI, TakK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasi JHHHUS OTKPBHIBAET HOBEIC



BO3MO>KHOCTH ITOCTPOCHHSI MATEMATHYECKUX MOJIEIIEH PEANIbHBIX CUTYalLUil, IO3BOJIAECT HAXOIUTh
HaWIy4llle€ pEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTHKU B HaykKe, TeXHHKEe M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAayKh, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPWIOKEHUA B equHOe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOydarolleMycsl MOHHUMATb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCII0JIB30BATh €0 JIUIsl BBIPAXKEHUS CBOMX MbICIIEH. /[pyrum BaxkKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CJI€I0BAaHUE OIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Auredpa n Hayaja MaTeMaTHYECKOI0 aHaIM3a IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUS, KOTOpPble IPHU3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPHPETAIllMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUIETEHBl B KaXAbIA U3 Pa3felloB IIPOrpaMMBbl, MOCKOJIBKY BECh MarepHall
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHblX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3aa4 00y4daroluecs pa3BUBatOT HaOI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOTO aHAJIN3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).

COAEPKAHUE OBYUEHMUSA

10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHbBIE U JECSITUYHBIE JAPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuouueckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB I pelleHus TPUKIIaIHBIX 33134 U3
Pa3IMYHBIX OTpaciaed 3HAHUU U peabHOM KU3HHU.

JeiicTButenpHble uncia. PanuoHanbHble M UppalMOHalbHBIE Yucia. ApuMmeTHyeckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMU. MOAyilb NEUCTBUTEIBHOIO YHUCIIA U €r0 CBOMCTBA.
[TpubnuxEHHBIE BBIUMCIEHUS, TpaBWJIa OKPYIJIEHUS, TNPUKUAKA M OIEHKAa pe3ysbTara
BBIYMCIICHHUM.



Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcronb3oBanue moaxoasiiei Gopmbl
3aMCcH JEHCTBUTEIBHBIX YHUCEN ISl PEIICHUs TPAKTUYECKUX 33]a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypabHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JICHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm yucna. CoiicTBa orapudma. J[eciTHIHbIE H HATypaTbHBIC JIOTAPU(PMBL.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U YpaBHEHUS-CIIEACTBUsL. HepaBeHCTBO, pellieHre HepaBEeHCTBa.

OCHOBHBIE METO/Ibl PELIEHUS LIEIBbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouieHsl OT OJHOW IepeMeHHOM. /lenenre MHOrouJeHa Ha MHOTOUJIEH ¢ OCTaTKOM. Teopema
Be3y. MHorounens! ¢ nensiMu kKoddduimentamu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COEPKAIIMX CTENIEHU U KOPHU.

HppanmonanpHble ypaBHeHUSA. OCHOBHBIE METOBI PELICHUS UPPALMOHAIIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBaHue BRIPAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOJABI PEUICHHS JIOTapH(PMHUUECKHX
YpPaBHEHUU.

OcHoBHBIE TpUroHomerpudeckue (opmyinsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHOMeTpU4ECKUX YPaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBOWCTBA, BBIYUCIICHHUE €r0
3HAYECHMS, IPUMEHEHUE ONPEAEIUTENS Ul PELIECHUS] CUCTEMBI JIMHENHBIX ypaBHEHUU. Pelenue
IPUKIAIHBIX 33]]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrne nocTpoeHHON
MO/JIEH C MTOMOLIBI0 MAaTPHUIL U ONIpeAETUTENEH.

[TocTtpoeHne MaTeEMaTHUECKUX MOJENEH PEabHOM CUTyalluH C TMOMOINBIO YPAaBHEHHMH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a1a4 U 3a/1a4
U3 pa3IMyYHbIX o0JacTel HayKU U peaibHOM JKU3HHU.

DyHKIUHN U TPaPUKH

OyHK1MsA, crnocodbl 3anaHus (QyHkuuu. B3anMmHo obOpaTtHble (yHKImH. Kommnosuiums
bynkuuit. ['paduk pyHkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (yHKIMHA.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTostHcTBAa. UETHble W Heu€TtHble (QyHKuuU. [leprogmueckue ¢yHkmuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIuU. Hanbomnbiiee 1 HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

Jluneiinas, kBagpaTH4Has U APOOHO-TMHENWHAsS QYHKIIUU. DJIEeMEHTapHOE UCCIEA0OBaHUE U
MOCTPOEHNE UX TPadUKOB.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE cBoiicTBa U rpaduk.
CpoiicTBa 1 rpaduk KOpHA N-OM CTeneHW Kak (yHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
MOKAa3aTeJeM.

[ToxazarenbHas U norapupmudeckas pyHKINU, UX cCBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB PYHKIUH [T pelieHns ypaBHEHUH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUI
YHCIIOBOTO apryMeHTa.



OyHKIMOHATIbHBIE 3aBUCMOCTH B pEaIbHBIX MPOIeccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCHMOCTEH.

Hauvana maTemMaTnueckoro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHuUs MOCIIe0BaTeIbHOCTEH. MeToT MaTeMaTH4eCKOn
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIbHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEMaTUYECKOI0 aHaJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernueckass W reoMeTpuyeckas — mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEYHO YOBIBAIOIIEH IreOMETPHUUECKON MPOTrpPEeCcCUU.
JIuHeHbII M SKCHOHEHUUAIbHBIM pocT. Yumcino e. DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUU [T PELIEHUs] pealIbHBIX 3a]a4u IPUKIAJIHOTO XapaKTepa.

HenpepsiBable GpyHKINMEN 1 UX cBoMcTBa. TOUKH pa3ppiBa. ACUMNOTOTHI rPauKOB (DYHKITHIA.
CaoiicTBa (hyHKIMH HENpPEPBIBHBIX HA OTpe3Ke. MeToa MHTEpPBAIOB ISl pEUICHHs] HEPaBEHCTB.
[IprMeHeHre CBOMCTB HEMPEPhIBHBIX (DYHKIIUH IS pEIIeHUs 3a/1a4.

[TepBast u BTOpas npousBoaHbie QyHKIMK. OnpeaeieHrne, TeOMETPUISCKUd U (PU3NIeCKHii
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[TpousBoaHbIe neMeHTapHbIX QyHKIMNA. [[por3BOIHAS CyMMBIL, MPOU3BEICHHS, YACTHOTO U
KOMMO3UINH (YHKIIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, OmNepalvy HaJ, MHOXECTBAMU M WX CBOMcCTBa. Jlnarpammel Ditiepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJisg ONUCAaHUS PEaJbHBIX MPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MAaTeMaTMYeCKOro  O0ObEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIbHBIE YPABHEHHUS.

IHJTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIAYBJEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCcKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBIEHHUH, MpoIenyp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHl M JAPYroe), YMEHHE B3aMMOJAEUCTBOBATH C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNMCKON TPaXkJITaHCKON MIEHTUUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOSIIEMY POCCUMCKOM MAaT€MaTUKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHIKEHHUSAM POCCUHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaT€MAaTHYECKOW IIKOJIbI, HUCIIOIb30BAHUE JTUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JIyXOBHBIX ILIEHHOCTEH  poccuiickoro Hapoga, Cc(GOpPMHUPOBAHHOCThH
HPaBCTBEHHOI'0 CO3HAHMS, dTUYECKOIO IOBEICHMUs, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM



JOCTH>KEHUN HAyKHM U JAESTENbHOCTBIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHUSL:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs SCTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHM, BOCIPUUMYHBOCTh K MaTEeMAaTHUYECKHUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoro BoCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MaTEMaTHUECKHE 3HAHUSI B HHTEpecax 3J0POBOIO
u Oe3omacHOro obpasa >XU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, PEryJsipHas (pU3HUecKast aKTHBHOCTB),
(bu3HYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0JIt00Us, UHTEpEC K pa3iuuHbIM cepam
npoeCCHOHATILHON JESATEIBbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON M €€ NMPHUIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynaymed mnpodeccun © peain30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
€amM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEeMaTUYECKON HAIIPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpbl, TOHUMAHUE BIUAHUSA COLMAIBHO-
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUMAIBHOM Cpebl, OCO3HAHUE
NI00ATEHOTO XapaKTepa IKOJIOTUYECKUX POoOIIeM, OpUEHTAIIHS HAa TPUMEHEHNE MaTEMaTHYECKIX
3HAHUU JIJIS pelIeHus 3a7a4 B 00JIaCTH OKPY’KaIOIICH Cpeibl, INIAHUPOBAHUE MOCTYIIKOB M OI[EHKH
MX BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOILLEH CPeIbl;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHWE MAaTEeMaTHYECKON HayKu Kak chepbl
YeJIOBEUECKOU JIEATEIIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul pPa3BUTUSA LIMBUIM3ALNU,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIISITh IPOSKTHYIO U MCCIIEIOBATEIBCKYIO JAESTEIbHOCTh HHINBUIYATBHO U

B IpYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

BBIABJIATE MW XapPaKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTUYCCKUX O6’B€KTOB,
NOHATUHM, OTHOWIEHMH MEXAYy TMOHATUAMH, (OpMyTUpOBaTH ONpENETIeHUs IOHATH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KJIACCH(PHUKAIMK, OCHOBAaHUS Ui 000OUIeHHs U
CpaBHEHMS, KPUTEPUHU IPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEYUs B (akTax,
JaHHBIX, Ha6J'IIO)IeHI/I${X n YTBCPKIACHUAX, npeajaratb KpUTCpUun JJIsL BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

JienaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JCIAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3AKIIFOUEHH 110 aHATIOTUU;



MIPOBOIUTH CAMOCTOSITEIIFHO JIOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUH (TIPSMBIE U OT
MPOTUBHOTO), BHICTpPAUBaTh AapPryMEHTAIMIO, NPUBOIUTH MPUMEPHI H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO pelIeHust y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMPATh HAUOOJIEE TOIXOASIIHIHA ¢ Y4ETOM CAMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibCcKue qeiCTBUS:

MCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEOBATEILCKUI MHCTPYMEHT MMO3HAHUSA, POPMYITUPOBATH
BOIIPOCHI, (DUKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOKO IMO3UIIHI0, MHEHHE;

MPOBOAWTH CaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBJICHUSIMH, TTPOIICCCAMH,

CaMOCTOATENILHO (DOPMYITUPOBATh OOOOIICHNS U BBIBOJBI IO PE3yIbTaTaM IMPOBEIEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHIT;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEAIOIOKECHUS O
€r0 pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JePUIIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HAa BOIPOC M IS
peLICHHS 3a]1a4H;

BBIOUpAaTh HWHPOPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATh,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MIPEICTaBJICHHUS,

CTPYKTYPUPOBATh HH(POPMAIIHIO, IPESIICTABIIATE €€ B Pa3JINYHBIX (POpPMaX, HIUTFOCTPUPOBATH
rpauyecKu;

OIICHUBATh HANEKHOCTL WHQPOPMAIMU TI0  CaMOCTOSTENBHO  CHOPMYITHMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBUS

Oo0menne:

BOCIIPpUHHUMATb H q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBECTCTBUU C YCIIOBUAMH U LECIAMU
06IH€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX M NHCbMCHHBIX
TEKCTax, AaBaTh MOSACHEHUS 110 X0y PELIECHH 3a/1a4l, KOMMEHTHPOBATH MOJTYYEHHBIN PE3YJIbTaT;

B X0z€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALICJICHHBIC HA IMOUCK PCIICHHA, COIIOCTABJISATb CBOU
CYXKACHUA C CYXICHUAMH APYIUX YUYACTHHKOB AMajora, O6H3py>KI/IBaTI> pasiinauc U CXOACTBO
MO3ULIKH, B KOPPEKTHOU popme (HopMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKEHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PEUICHMs 3aJauyM, DKCIEPUMEHTA, HCCIEIO0BAaHUS, IMPOEKTA,
CaMOCTOSITENIbHO BHIOMPATh (GOpMaT BBICTYIIJICHUS ¢ yUETOM 3a]1a4 MTPEe3eHTAIHN U 0COOEHHOCTEN
ayJIUTOPHUHU.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MH(pOPMAaLIUH.



CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TPOIIECCOB, HX pE3yJdbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yiIbTaTa pelleHrs MaTeMaTHueCKOH 3a/1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEHICHUH 33a/1ayd, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSACHATH IPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITeIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pelieHny y4eOHbIX 3a/ay, MPUHUMATh IeJib COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpelneiiaTh BHIAbI padoT, JOrOBApHBATHCSA, OOCYXIATh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (00CykaAeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBIIIOJHSATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMU
YJIeHaMH KOMaHJbl, OIICHWBAaTh KAadyeCTBO CBOETO BKJAJa B OOUIMIA TPOAYKT MO KPHUTEPHSIM,
c(OpMyJINPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiicsi MONYYMUT CIEAYIOIIME IpPEIMETHbIE
pe3yabTATHl IO OTAENBHBIM TeMaM padoueil mporpaMMel ydeOHOTO Kypca «Anrebpa M Hadana
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yucsia v BbIYUCICHUA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAILHOE YHUCIIO, OECKOHEUHAs! epruoanyecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHCIIO, MHOXKECTBA PAI[MOHAJBHBIX U JIEHCTBUTEIIBHBIX
YHCell, MOyJb AEMCTBUTEIBHOTO YUCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI I PeleHHsI IPUKJIAIHBIX 3a]1a4 U3 pa3IMYHbIX OTpacieit
3HAHUU U pEAIbHOM KU3HH;

NPUMEHSTh NPUONMKEHHBIE BBIYMCIEHUS, MpaBWJIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJTHO ONEpUpPOBaTh IMOHATHUEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUIS pelIeHMs NPaKTUYeCKUX 3alad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTETIEHb C PallMOHAJILHBIM IT0Ka3aTeNIeM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: JIOTapu(M dYHcIa, OECATUYHBIE M HaTypajbHbIE
norapudmsr;

CBOOOJHO OMEpPUPOBATH MOHATHSAMHU: CHHYC, KOCHMHYC, TaHT€HC, KOTAHI€HC YHCJIOBOIO
apryMeHrTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YMCIOBOIO apryMeEHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIIECTBUS, PABHOCWIBHBIE HEPABEHCTBA;



OPUMEHATh pa3IMYHbIE METOJbl PELICHHUS pPALMOHATIBHBIX U JAPOOHO-PalMOHANIBHBIX
YpaBHEHHI, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSIMH: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOYICH C
LeJIBIMU K03 (PUIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEHHE MHOTOWIEHa HA MHOTOWIEH
C ocTaTkoM, Teopemy besy u Teopemy Buera juist perenus 3a1ad;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
OTpeNeNIUTENb MAaTpHIbl 2 X 2 W €ro TeOMETPUYECKH CMBICI, HCIOJIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HUs], IPUMEHATh ONpPEIeTUTENN A PeLIeHus
CHCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealilbHble CUTYyallUd C IOMOLIbI0 CHCTEMbI
JUHEWHBIX YpaBHEHHH, WCCIENIOBaTh IOCTPOCHHBIE MOJAEIH C TIOMONIBI0 MAaTpUll H
OTIpeNieUTeNel, HHTEPIIPETUPOBATH MOJyYEHHBIH Pe3yIbTarT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl IPe0Opa30BaHUs BIPaKEHHI;

BBIIOJIHATh ~ [IPEOOpa30BaHUSl  YMCIOBBIX  BBIPDAKEHWM, COAEp)KAIIUX CTENEHH C
palMOHATIBLHBIM ITOKa3aTeleM;

UCTIOJIB30BaTh  CBOWMCTBA JIOTapu(MOB Ui  TpeoOpa3oBaHus  JIOTapu(PMUIECKHX
BBIPXKEHUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppAalMOHAIbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIIBHBIX MEPEX00B
W OCYILECTBIISIS IPOBEPKY KOPHEH;

IOPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue (opMmyasl s HpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HE00X0uMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHHUI,

MOJICJIUPOBaTh pEAJIbHbIE CUTyalluM Ha S3bIKE alreOpbl, COCTABJIATh BBIPAKECHMUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIB30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (PYHKIHMS, CHOCOOBI 3aJaHus (QYHKLIUH, B3aUMHO
oOpatHble (QyHKUIUHM, KOMMO3UIUs (yHKIMHA, rpaduk (yHKIMH, BBIIONHATH 3J€MEHTapHbIE
npeodpa3zoBanus rpaduKoB QyHKIINH;

CBOOOJTHO OMEpPHPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPHUPOBATH MOHATUAMU: YETHBIE U HEUETHBIC (DYHKIUH, NEPUOTUYECKHE
(GYHKIINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBl W MHUHUMYMBI (YHKIIWH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHNE (PYHKIINU HAa TPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSMHU: CTENeHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasareseM, rpaduk CTeNeHHON (YHKIMM ¢ HaTypajJbHBIM U LIEJNbIM IOKa3aTejeM, rpaduk
KOpHsI N-0i CTETIeH! KaK YHKIIMU OOpaTHOM CTENICHH C HaTypallbHBIM TIOKa3aTeleM;

OTIEPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTWYHAsS W JAPOOHO-THHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BaHUE U IOCTPOEHUE UX IPa(hUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: IOKa3aTelbHas M Jorapupmuueckas (yHKIUU, UX
CBOWCTBA M TpadUKH, HCIIOIB30BATh UX TPAQUKH TSl PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUN YUCIOBOTO apryMeHTa;



UCIMONb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLICHUH 3aJad U3 JPYruX Yy4eOHBbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJIHO OIEPUPOBATh MOHATHAMHU: apupMeTHdYecKass U reoMeTpudeckas Iporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IPOTPECCHs, TMHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNUE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUH UL PELICHHs PEAJIbHBIX 3aJa4 IIPUKIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/aHUs
IIOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIEA0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKACHUST MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (DYHKIMHM, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpaduka QyHKIUH;

CBOOOJTHO OIEPHPOBATh MOHATHEM: (DYHKIMS, HEHpepbIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOWCTBA HEMIPEPBHIBHBIX (DYHKLWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATUAMU: IepBas W BTOpas MNPOU3BOJAHBIE (DYHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIYUCIISTH TPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3UIIMH ABYX (DYHKIIUH,
3HAThH MPOU3BO/IHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLeHUs 3a1au.

MuoxxecTBa M JIOTHKA:

CBOOOJHO ONEpPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpallMU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIIapar I ONMCAHUS PEalbHBIX IIPOLECCOB U
SBJICHUH, MIPU pEIICHUM 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpEJeNIeHUue, TeopeMma, YpaBHEHHUE-CIEICTBHE,
CBOMCTBO MaTeMaTH4eCKOro OO0BEKTa, J0Ka3aTeIbCTBO, PpABHOCWIbHBIE YpaBHEHHS U
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12
LEJIbIM [T0Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 05
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 05
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXEHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 3
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne Tema ypoka KonrTpoabubie Ilpakruyeckue Aara dakTHYecKas 1aTa
n/n Bcero U3YYeHUs
padoThI padoThI

1 MHO0XECTBO, Onepariiy HajJi MHO)KECTBAMH M UX CBOHCTBA 1 02.09.2024

2 Juarpammsl Diinepa-Benna 1 02.09.2024

3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O annapaTa Jiis 1 04.09.2024
peureHus 3a1a4y

4 PanmonansHbie uncia. OOBIKHOBEHHBIC M IECATHYHBIE IPOOH, 1 04.09.2024
IPOICHTHI, 0ECKOHEUHBIE MIEPHOAMIECKUE TPpOoOH

5 [Ipumenenue nqpobeit 1 NPOUEHTOB JUIsl pEIIEHUs TPUKIIAIHBIX 1 09.09.2024
3a71a4

6 JleticTBuTenbHbBIE Ynciia. PaninoHaabHbIe 1 UppaIlMOHAIBHBIC 1 09.09.2024
qrcia

7 Apudmerrdeckue onepanuu ¢ JeHCTBUTEILHBIMU YUCIIaMU 1 11.09.2024

8 Monyib JEMCTBUTENBHOIO YUCIIA U €70 CBOKWCTBA 1 11.09.2024

9 [TpuGnuxEHHbIE BEIUMCIIEHUS, TPaBUIIa OKPYIJICHUS, IpUKkuaka 1 16.09.2024
U OIIEHKA Pe3yJIbTaTa BIYMCICHUN

10  CrapToBast KOHTpOJBHAs padboTa 1 1 16.09.2024

11 OCHOBHBIeV METO/IbI PEIICHUS TENIBIX U IPOOHO-PAIIMOHATIEHBIX 1 18.09.2024
YpaBHEHMI U HEPABEHCTB

12 OCHOBHHev METO/bI peIIeHuUs eNbIX U APOOHO-PALMOHATIBHBIX 1 18.09.2024
yYpaBHEHHIA U HEPABEHCTB

13 OCHOBHHeu METO/bI peIIeHus IEeNbIX U APOOHO-PALMOHATIBHBIX 1 23.09.2024
yYpaBHEHHIA U HEPABEHCTB

14 MHorousneHs! OT 01HOHM nepeMeHHou. Jlenenne MHorowieHa Ha 1 23.09.2024
MHOT'OYIEH C OCTaTkoM. Teopema besy

15  Mmuorounensl ¢ neasiMu kodpdurmentamu. Teopema Buera 1 25.09.2024

16  Pemenue cucreM JUHEHHBIX ypaBHEHUH 1 25.09.2024



17  Pemenue cuctem JIMHEHHBIX YpaBHCHUM 30.09.2024
Matpuiia CUCTEMBbI TUHEHHBIX YpaBHEHUN. OnpeaenuTesns 30.09.2024

18  marpuibl 2X2, ero reOMeTPUYECKUN CMBICI U CBOIMCTBA;
BBIUMCJICHHUE €r0 3HAYCHUS

19 Onpvez[eJmTenb MaTpPHIII 2X2, €r0 TEOMETPUICCKUN CMBICT U 02.10.2024
CBOWCTBA; BHIYMCIICHUE €TO 3HAYCHHUS

20 HpHMeHe}iHe OIIpEAEIUTENS Ul PEILICHUS CUCTEMBI JIMHEHHBIX 02.10.2024
ypaBHEHUU

21 Pemenue EIpI/IKJ'Ia,Z[HBIX 3a/1a4 C IIOMOIIBI CUCTEMBI JIMHENHBIX 07.10.2024
ypaBHCHUU

29 Pemenue EIpI/IKJ'Ia,Z[HBIX 3a/1a4 C IIOMOIIBI CUCTEMBI JIMHENHBIX 07.10.2024
ypaBHCHUU

23 Oyuk1us, crnocoosl 3ananus Gpyaxun. BzanmMHo oOpaTHbIe 09.10.2024
dbyukiun. Komnosunus GhyHkimit

24 I'padux pynkumnn. dnemeHTapHbIe TPe0Opa3oBaHus rpadUKoB 09.10.2024
byHKIII

o5 OO6uacTh ornpeieNIeHUs] © MHOXKECTBO 3HaYeHH QyHKIMU. Hymm 14.10.2024
dbyskun. [IpoMexyTKu 3HaAK TOCTOSTHCTBA

26 Yértable 1 HeuéTHbIe pyHKUMU. [lepuoanyeckue GyHKINU. 14.10.2024
[TpoMexyTKH MOHOTOHHOCTH ()YHKITUH

27 MaxkcumyMbl 1 MUHUMYMBI pyHKIMH. Hanbomnbiee u 16.10.2024
HaMMEHbIIIee 3HaUeHUe (PYHKIMH HA TIPOMEKYTKE

28 | JluneitHas, KBaJpaTHIHAS U APOOHO-TMHEHHAS PYHKIIHH 16.10.2024

29 DIeMEeHTapHOE UCCIIEIOBAaHNE U TTOCTPOEHUE TPahUKOB ITHX 21.10.2024
byHKIMI

30 DNeMEeHTapHOE UCCIIEIOBAaHUE U TOCTPOCHHE TPa(UKOB ITUX 21.10.2024
byHKIINHA

31 | CremeHsb ¢ 1eNbIM 1oka3zareneM. buaom Hetotona 23.10.2024

32 | Cremnensb ¢ uensM nokasareiieM. bunom HeroToHa 23.10.2024

33 CrenenHast GyHKIHUS C HATYpaJIbHBIM U LENbIM MoKa3aTenem. E¢ 06.11.2024

CBOIcTBa U rpaduk




34 | Apudmernyeckuii KOpeHb HaTypaJIbHOW CTENEHHU U €ro cBoicTBa 1 06.11.2024

35 | Apudmernyeckuii KOpeHb HaTYpaJIbHOW CTENEHU U ero cBorcTBa 1 11.11.2024

36 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COAEPKAMUX cTeneHn 1 11.11.2024
U KOpHU

37 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHUN, COACPIKAIIUX cTeneHn 1 13.11.2024
U KOPHH

38 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COJEp)KAIUX cTeneHn 1 13.11.2024
U KOpHU

39 | CremneHb ¢ palioOHAIBHBIM ITOKA3aTEIeM U €€ CBOMCTBA 1 18.11.2024

40 | CremneHb C pallMOHAIBHBIM ITOKA3aTEIEM U €€ CBOMCTBA 1 18.11.2024

41 | CreneHb C pallMOHAIBHBIM ITOKA3aTEIEM M €€ CBOMCTBA 1 20.11.2024

42 CaoticTBa U rpaguK KOpHS N-Oi CTENeHH KaK (PyHKIHH 1 20.11.2024
00paTHOM CTEIICHU C HATypaIbHBIM MTOKA3aTeIeM

43 CoiicTBa u rpaduk KOpHS N-0if cTeNeHN KaK (QyHKIIUA 1 25.11.2024
00paTHOM CTENEHH C HATypaIbHBIM MTOKa3aTeIeM

44 Uppanmnonanbubie YpaBHEHHUS. OCHOBHBIE METO/IbI PELLICHUS 1 25.11.2024
UPPAIMOHATILHBIX YPABHCHHIMA

45 Wppannonansubie ypaBHEHHUS. OCHOBHBIE METOABI PELICHUS 1 27.11.2024
UPPAIMOHATLHBIX YPABHCHHIMA

16 Hppanmonanbubie YPaBHEHHS. OCHOBHBIE METO/IbI peIIEHUS 1 27.11.2024
UPpAIMOHATILHBIX YPaBHEHHIM

47 PaBHOCI/IJ'H:HBIe NIEPEXO0/Ibl B PEIIEHUN UPPALIMOHATIBHBIX 1 02.12.2024
ypaBHECHUU

48 PaBHOCI/IJ'II:HBIe MepPEeX0Ibl B PEIICHUH UPPATUOHATHHBIX 1 02.12.2024
ypaBHEHUU

49 PaBHOCI/IJ'H:HBIe NIEPEXO0/Ibl B PEIICHNN UPPALMOHATIBHBIX 1 04.12.2024
ypaBHEHUI

50 PaBHOCI/IJ'H:HBIe MepeX0/Ibl B PELIEHUU UPPALIMOHATBHBIX 1 04.12.2024
ypaBHEHU

51 KonTponbnas pabora: "CsoiicTBa u rpaduk KOpHs N-oif 1 09.12.2024

creneny. MppannonaibHele ypaBHeHUS"




52 | lTlokasarenbHas GpyHKIUsA, €€ CBOMCTBA U Irpaduk 1 09.12.2024

53 | Hcnonb3oBanue rpaduika GyHKIUK IJ1s PEIICHUS YpaBHCHUM 1 11.12.2024

54 | Hcnonb3oBanue rpaduka GyHKIMM 1715 PEIICHHUS YPaBHCHUM 1 11.12.2024

55 [TokazaTenbHbIC YPaBHEHHS. OCHOBHBIE METOJIbI pEIICHUS 1 16.12.2024
N0Ka3aTeIbHBIX YPaBHEHUN

56 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/BI PELICHUS 1 16.12.2024
NOKa3aTeIbHbIX YPaBHCHUN

57 [TokazarenbHble ypaBHEHHUS. OCHOBHBIE METO/BI PELICHUS 1 18.12.2024
NOKa3aTeIbHbIX YPaBHCHUN

58 | Jlorapudwm yucna. CoiicTBa norapudpma 1 18.12.2024

59 | Jlorapudwm uyucna. CoiicTBa norapudpma 1 23.12.2024

60 | Jlorapudm yucna. CBoiicTBa norapudma 1 23.12.2024

61 | [ecsatuuHble U HATypaJIbHbBIE TOTAPHU(PMBI 1 25.12.2024

62 | [lecsaTuuHble U HATypaJIbHbIE TOTAPHU(PMBI 1 25.12.2024

63 | IIpeoOpazoBaHHE BBEIpAKEHUH, COACPKAMINX JIOTAPHPMBI 1 13.01.2025

64 | I[IpeoOpa3oBaHME BEIpAXKEHUH, COACPKAMUX JTOTAPHPMBI 1 13.01.2025

65 | IIpeoOpazoBaHMe BEIpAXKEHUH, COMECPIKANUX JToTapr (MBI 1 15.01.2025

66 @ Jlorapudmmueckas GyHKINsA, €€ CBOHCTBA U rpaduk 1 15.01.2025

67 | Jlorapudmmueckas GyHKINA, €€ CBOHCTBA U rpaduk 1 20.01.2025

68  Hcnosb3oBanue rpaduka GyHKIUA U PEIICHUS YpaBHEHUH 1 20.01.2025

69 Hcnonb3oBanue rpaduka GyHKIUH JUIsl pellICHHUs ypaBHEHUN 1 22.01.2025

70 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pPEIICHUS 1 22.01.2025
Jorapu(MUUECKUX YpaBHEHUN

71 Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE METOIbI PEIICHUS 1 27.01.2025
norapu(pMHUECKUX YpaBHEHHMA

72 Jlorapudmmueckue ypaBHeHUss. OCHOBHBIE METO/BI PEIICHUS 1 27.01.2025
Jorapu(MUUECKUX YpaBHEHUN

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELIEHUH JIOTapU(PMUIECKIX 1 29.01.2025

yYpaBHEHUU




74 PaBHOCI/IJH:HLIe MePEXOIbl B PEIICHUH JIOTApUPMUIECKUX 1 29.01.2025
ypaBHEHHI
75 KonTtponpnas padora: "[lokazaTensHas u gorapudmuyeckast 1 03.02.2025
dbynaknus. [TokazarenpHble 1 JorapudMUIecKue ypaBHEHHS"
76 | CuHYyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIOBOTO apryMEHTa 1 03.02.2025
77 | CuHYyC, KOCHHYC, TAHT€HC ¥ KOTAHT'€HC YHUCIOBOTO apryMeHTa 1 05.02.2025
78 | ApKCUHYC, apKKOCHUHYC M apKTaHT€HC YUCJIIOBOTO apryMeHTa 1 05.02.2025
79 | ApkcuHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa 1 10.02.2025
80 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIECIICHNE 1 10.02.2025
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMeHTa
81 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHNE 1 12.02.2025
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
82 | OCHOBHBIC TPUTOHOMETPHUUYECKHE (POPMYJIBI 1 12.02.2025
83 | OCHOBHBIC TPUTOHOMETPHUUYECKHE (OPMYJIBI 1 17.02.2025
84 | OCHOBHBIC TPUTOHOMETPHUUYECKHE (OPMYJIBI 1 17.02.2025
85 | OcHOBHBIE TPUTOHOMETpUUYECKUE HOPMYIIBI 1 19.02.2025
86  IIpeoOpazoBaHKE TPUTOHOMETPUUYECKUX BBIPAKEHHH 1 19.02.2025
87  IlpeoOpazoBaHKe TPUTOHOMETPUUYECKUX BBIPAKEHHH 1 24.02.2025
88  IlpeoOpazoBaHKe TPUTOHOMETPUUYECKHX BBIPAKEHHH 1 24.02.2025
89  IlpeoOpazoBaHKe TPUTOHOMETPUUYECKUX BBIPAKEHHH 1 26.02.2025
90  PemieHue TPUrOHOMETPUUYECKHX YpaBHEHUI 1 26.02.2025
91 PemieHue TPUTOHOMETPUYECKHX YPAaBHEHUH 1 03.03.2025
92  PemieHne TPUTOHOMETPHUYECKHX YPaBHEHUI 1 03.03.2025
93 | PemieHue TPUTOHOMETPUICCKHUX YpaBHEHUH 1 05.03.2025
94 | PemeHue TPUTOHOMETPUYCCKHUX YPaBHEHUI 1 05.03.2025
95 | PemieHue TPUTOHOMETPUYCCKHUX YpaBHEHUIH 1 10.03.2025
96  PemieHue TPUrOHOMETPUUYECKHX YpaBHEHUI 1 10.03.2025
97 KonTtponbHas padota: "TpuronomeTpuueckue BhIpaKeHUs U 1 12.03.2025

TPUTOHOMETPHUUECKHE ypaBHEHUs"




98 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs MTOCIeAOBaTeIbHOCTEN. 1 12.03.2025
MeTtoa MaTeMaTH4eCKON MHIYKIIUN

99 MOHOTOHHBIE U OTpaHUYEHHBIE NTocienoBareapHocT. Mctopus 1 17.03.2025
aHaM3a 0ECKOHEYHO MaJIbIX

100 ApudmeTrndeckas mporpeccus 1 17.03.2025

101 TeomeTrpuueckas mporpeccus 1 19.03.2025

102 beckoHeyHO yOBIBaIOIIask FT€OMETPUUYECKAS MPOTPECCUS 1 19.03.2025

103 | Cymma GeckoHEYHO yOBIBArOIIeH reoMeTpuuecKkoi nporpeccun 1 24.03.2025

104 JlunenHbIi ¥ SKCIOHEHITMATBHBIN pocT. Yucio e. opmyna 1 24.03.2025
CJIO’KHBIX TPOLICHTOB

105 JInHeHbIN 1 SKCTIOHEHIHANBHBIN pocT. Yucno e. @opmyna 1 26.03.2025
CJIO’KHBIX TPOLIEHTOB

106 Hcnonp3oBaHue mporpeccuu Ajs peleHus pealbHbIX 3a/1a4 1 26.03.2025
NPUKJIAJHOTO XapaKTepa

107 A Omnpenenenue, TeOMETPUUYECKUI CMBICI TPOU3BOIHOM 1 07.04.2025

108 | Omnpenenenue, GpU3MUECKUNA CMBICT POU3BOAHOMN 1 07.04.2025

109 VYpaBHeHHE KacaTeNbHOU K TpaduKy G YHKITUU 1 09.04.2025

110 VYpaBHeHue KacaTeNbHOH K rpaduKy QyHKIINH 1 09.04.2025

111 IIpousBoaHBIE 2JI€MEHTApHBIX (PYHKUINN 1 14.04.2025

112 TIpow3BOAHBIE FTEMEHTAPHBIX (PYHKITHIA 1 14.04.2025

113 [IpousBoHass CyMMBI, TPOU3BEACHUS, YACTHOTO U Kommo3uiun 1 16.04.2025
byHKIMI

114 [IpousBoHass CyMMBI, MPOU3BEACHHS, YACTHOTO U Kommo3uun 1 16.04.2025
byHKIMI

115 [IpousBoaHast CyMMBl, IPOU3BEIEHHS, YACTHOTO M KoMno3uuuun 1 21.04.2025
byHKIINHA

116 [Ipou3BoHas CyMMBI, MPOU3BEACHHS, YACTHOTO U Kommo3uiun 1 21.04.2025
byHKIII

117 Hrorosas koHTpoabHAsA pabora/Beepoccuiickas mpoBepouHas 1 23.04.2025

paborta




118 Hrorosast koHTpobHas paboTta/Bcepoccuiickas mpoBepovHast 1 23.04.2025
pabota

119 HenpepsiBHBIE GYHKINUU U UX CBOMCTBA 1 28.04.2025

120 Touka pa3psiBa. ACUMITOTHI TpadUKOB (PYHKITHIA 1 28.04.2025

121 CaoiicTBa QPyHKIMI HEIPEPHIBHBIX HA OTPE3KE 1 30.04.2025

122 CaoiicTBa QyHKIMI HEIPEPHIBHBIX HA OTPE3KE 1 30.04.2025

123 Metoa MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB 1 05.05.2025

124  Meton MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB 1 05.05.2025

125 Merton MHTEPBAIOB IS PEIICHUS HEPABCHCTB 1 07.05.2025

126 [IpumeHeHne CBONCTB HEMPEPHIBHBIX (DYHKIIUH JJIS1 pEIICHHUS 1 07.05.2025
3a1a4

197 [IpuMeHeHre CBOWMCTB HEMPEPHIBHBIX ()YHKIIMN IS pEIICHUS 1 12.05.2025
3a1a4

128  IlepBas u BTOpas Mpou3BOHbIE (PYHKINN 1 12.05.2025

129 [ToBTOpEeHUE, 0000IICHNE, CHCTEMAaTU3aNS 3SHAHUN 1 14.05.2025
"VpaBHeHus"

130 [ToBTOpEeHue, 06001IeHNE, CCTeMAaTH3allks 3HAHUMN: 1 14.05.2025
"VpaBHenus"

131 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1 19.05.2025
"VpaBHeHus"

132 TloBTtopeHue, 06061IeHHE, cucTeMaTu3alus 3HaHui: "dynkuun" 1 19.05.2025

133 TIloBTOopenue, 06061IeHHE, cucTeMaTu3alus 3HaHui: "dynkuun" | 1 21.05.2025

134 TloBTropenue, 0600mIeHHe, cucTemMarn3anus 3Hanui: "dynkoun" | 1 21.05.2025

135 TIloBTOopenue, 06o0meHne, cuctemMarn3anus 3Hanui: "dOynkoun" 1 26.05.2025

136 IloBTOpeHme, 0000MEHNE, CHCTEMATH3AIUs 3HAHUH 1 26.05.2025

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anredpa v Hayajaa MaTeMaTHYEeCKOro aHallu3a; YIiIyOJIeHHOe
obyuenue, 10 kmacc/ Mepzmsik A.I'., Homuporckuii JI.A., [Tonskos B.M.; mox
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHuyeHHON
orBeTcTBEHHOCThIO M3narenbckuil neHtp «BEHTAHA-I'PA®y;
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

* Maremartuka. Anrebpa U Hauajia MaTeMaTHYECKOTO aHaJIN3a; YIIIyOJIeHHOE
obyuenue, 11 kmacc/ Mepamsak A.I'., Homuposckuii JI.A., [Tonskos B.M.; mon
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPADy;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Anre0pa u Hadana MmaTeMaTudeckoro ananusa. 10 kimacc. YrimyOneHHBIHI

ypoBeHb. MeToandeckoe rnmocooue - byrko E.B., Mep3nsak A.I'. u ap.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Sxnacc https://www.yaklass.ru



MHAHHUCTEPCTBO MPOCBEIMEHUAS POCCUMCKOM ®EJEPALIAN
Munucreperso o6pazoBaHus H Hayku Pecny6inku Bamkoprocran
AQMHHHCTpaNHsi MyHHIHNAABHOTO paiiona Bupckuii paiion Pecny6auku
BamxkopTocran

MB OY COII Ne 7 r.bupcka MyHHIHNIAIbHOrO paiiona Bupckuii paiion PB

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3acefanuu [[HIMO IIpencenarens HMC Hupextop MBOY COIII
yaureneh matematuku 1 MBOY COIII Ne7, B
undopmarukun MBOY 3aMECTHTENb UPEKTOPA /s
COII Ne7 r. bupcka 110 y4eOHO-

B BOCIIUTATENEHOM paboTe:

0O.B. 3unoBa / /

poTokoi Nel ot «29»
aBrycra 2024 r.

I".A. 3axupoBa N
nporokosr  Nel ot «30»
aBrycra 2024 r.

PABOYAS [TIPOTPAMMA
(ID 5346067)

y4eOHOro npeameTa «Aare6pa U HAYaJIa MATEMATHYECKOTO AHAJIH3A.
Yray6seHHblH ypoBeHb)
Juis oOygaronuxcs 11 kmaccos

cpenHero obuiero odpazoBaHus

CocraBuiia yauTenb
maremaruku 3unosa O.B.

r.bupck 2024
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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblit Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpEeAHEro oOIiero o0pa3oBaHHUsA, MOCKOIBKY, C OIHOU
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JIJIs H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIUICHHUE 00YJatOINXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLICCTBO3HAHMS, WCTOPHUH,
CIIOBECHOCTH M JPYrMX JIHUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3HIKOM COBPEMEHHOW HAyKH, KoTopas (OpMyIUpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOl Gopme.

Y4eOHbIi Kypc anredpsl M Hayall MaTeMaTHUYECKOTO aHAJIM3a 3aKJIAIbIBACT OCHOBY IS
YCIIEITHOTO OBJIa/ICHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HCHIIUN
pa3BUTHSA PKOHOMHUKH U OOIIECTBEHHOH >KM3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIONB30BaTh WX IS JalbHEHIIETO
00pa3oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKIHUSMHU alreOpbl U MATEMAaTUYECKOTO aHAIN3a PAa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, OKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HCIOIb30BaTh 00OOIICHHE U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHaJIOTHIO0, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone um3yueHus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaromuecss MOJNy4aloT HOBBIM OMNBIT PEIICHUS MNPHUKIAJHBIX 3a]a4, CaMOCTOSTEIbHOTO
MOCTPOCHUS MaTEeMaTHYeCKHX MOJIEJeH pealbHbIX CUTYyalluid, WHTEPIPETalrud MOTy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NIPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanu3yercsi Kak depe3 y4deOHBIH MaTepuall, CIocOOCTBYIOIIUN (OPMHUPOBAHUIO HAYYHOT'O
MHUpPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEILHON  KOHUEHTPAallMd BHUMAaHUS, CAaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBINA pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYEeCKOTO aHalu3a JISKUT
NeSITeTLHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueOHOro Kypca «Anredpa u Havajga MaTeMaTHUYECKOTO aHATU3a) BBIJCICHBI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEeHUs», «DyHKIUM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana maremaTHueckoro aHanusa», «MHoOXecTBa U
Joruka». Bce ocHOBHBIE cofiepKaTeIbHO-METOANUECKHE JIMHUN U3Yy4Yal0TCsl Ha MIPOTSKEHUH IBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
IIOCTETNIEHHO HACHIIAsiCh HOBBIMU TeMaMH M pas3zaenamu. JlaHHBIA yueOHBI Kypc sBiseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHe HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHaJINU3, TEOPUsS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromiuecsi OBlaieBaloT BcE Oolee
MIMPOKMM MaTEeMaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCsS U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYIO0 MOJIENb PeaIbHOM CUTYaIluH, IPUMEHSTh
3HAaHUA, TIOJY4YEHHblE NpPH H3YUYEHUH Y4eOHOro Kypca, Uil PpELIEHUS CaMOCTOSITEIbHO
chopMyITUpOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIPETUPOBATH CBOM OTBET.

ConeprxaTenpHO-MeToAMYeCKast TUHUA «HHca 1 BBIYUCICHUS» 3aBepiIaeT (opMUpOBaHKE

HaBBIKOB MCHOJIb30BaHMS JCHCTBUTEIBHBIX YHuCCJil, KOTOpPOC OBbLIO HAYaTO Ha YPOBHE OCHOBHOTI'O
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obmero obpaszoBanus. Ha ypoBHe cpemnnero obmiero o6pazoBanusi 0co60¢ BHUMaHUE yIESETCS
(I)OpMI/IpOBaHI/IIO HaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIINX B CC6H HUCIIOJIB30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHMSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, pabOTaTh ¢ MaTeMaTHUYECKUMHU KOHCTAHTaMHU.
3HaKOMbIe 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJIbHBIX, 1I€JIbIX, PALIMOHAIBHBIX U AEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My Crenu(UYecKrue 3a/a4d M OIepalyu: JIeJIeHUE Haleno,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpaALMOHATIBHBIX YKCEN, apu(METHYECKUE Olepalliy, a TAK)Ke N3BJICYCHHE KOPHS HATypallbHOM
CTETIEHU HAa MHOXKECTBE KOMIUICKCHBIX uucell. brmaromapst mocienoBaTelbHOMY pacIIupeHUI0
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHbIX 3a7a4 (popmupyeTcs MpeacTaBleHUe O eAMHCTBE MaTeMaTHKU KaK HAYKU U €€ poJiu B
MOCTPOCHUU MOJIETICH pealbHOTO MUPA, IUPOKO UCHOJIB3YIOTCS 00001IEHIE U KOHKPETU3al U

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
ypOBHE cpemHero oOmiero o0pa3oBaHUs, IOCKOJIBKY B KakaoMm pasnene IlporpamMmer
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHs paldOHAIBHBIX, HWPPAUOHATIBHBIX, IOKa3aTeNbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB M CHCTEM, a TaKXKe 3a/ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, TPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ceOs1 Tarke (QOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TakKXKe BI)Ipa)KeHI/H\/JI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHYECKOrO U aOCTPaKTHOTO  MBILIUICHUS
oOyJarouxcsi, OpMHUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYKICHHUM, padOThI C CUMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI AJIS1 pellieHHs] IPAaKTHYECKUX U €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
JIPYTUMH JHHASIMHA Y9e0HOTO Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBONCTB U rpapUKOB, UCTIOIb30BaHUE PYHKIMHI AJIs peLIeHUs
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHPOBaHUIO YMEHHS BBIpaXKaTh (POpMyIaMU 3aBUCMOCTH MEXKAY Pa3IMYHbIMHU BETMUMHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepkaTeabHOR
JIMHUHW HAlCJICH Ha Pa3BUTHC YMGHI/Iﬁ 1 HAaBBIKOB, ITO3BOJIAIOIINHNX BBIPAXKATh 3aBUCUMOCTU MEKIY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHOi. Ero u3yuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHUIO aHATIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKoro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCinpUTh KPYT' KaK MAaTEMATHYCCKUX, TaK U IPUKIIAAHBIX 3a/Ja4, JOCTYITHBIX O6y’—IaIOI]_[I/IMC${, TaK
KaK y HHUX MOSBIISETCS BO3MOXXHOCTb CTPOUTH TPa(pUKH CIOXKHBIX (YHKIUH, ONpenensiTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. [laHHas cojaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC
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BO3MO>KHOCTH ITOCTPOCHHSI MATEMATHYECKUX MOJIEIIEH PEANIbHBIX CUTYalLUil, IO3BOJIAECT HAXOIUTh
HaWIy4llle€ pEIICHUE B MPUKIAAHBIX, B TOM YHUCIE COLHUAIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HMcKyccTBe. OOyuarouiyecs y3HaHOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAayKh, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTMKU. Te€OpeTHKO-MHO)KECTBEHHBIC
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3/eibl MaTeMaTUKA W €€ NPUIIOKEHUH, OHHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IPUIIOKEHUA B eauHoe nenoe. I[loaromy
BRXHO JIaTh BO3MOXHOCTb OOydarolleMycsl MOHHUMATb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIb30BATh €0 JUIsl BBIPAXKEHUSI CBOMX MbICIIEH. [IpyruM BasKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U cJIeI0BaHUE ONPEACIEHHBIM MPaBHIaM ITOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOI'O MBILIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(bopMUpyeT HaBBIKM KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Auredpa n Hayaja MaTeMaTHYECKOI0 aHaIM3a IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOro MOJIEJIMPOBAHUS, KOTOpbIE IpPHU3BaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpsl U MaTeMaTH4YecKOro aHaln3a, WHTEPIpPETAllMH IOJYYEeHHBIX pPe3yJbTaToB.
Takue 3ajaHus BIUIETEHBl B KaXAbIA U3 Pa3fesloB IPOrpaMMbl, ITOCKOJBKY BEChb MaTepHal
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHblX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3aa4 00y4aroIyecs pa3BUBaOT HaOJI01aTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3y4deHHs BceX TeM YdeOHoro Kypca «Aunrebpa M Haudana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha uzyuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHAJIM3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).

COAEPKAHUE OBYUEHUSA

11 KJIIACC

Yucia v BbIYUCICHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa /715 pemieHus 3aa4 B MEbIX YhcIax.

KommekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCcH
KOMIUIEKCHOTO 4Yucia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau n-oit ctenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN ISl pelleHdus (GU3HYECKUX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUN C MOMOILNBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN pallMOHAIbHbBIX, UPPAllMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEAITbHOM JKW3HU, HHTEPIPETAalus IOJTy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENEeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Beraucienue onpenenéHHoro uHrerpaina
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIINaTbHBIX YPAaBHEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



1) rpaaaHCKOro BOCIUTAHMS:

C()OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O HWJIE€HA POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakIaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJIOTHIX, chepax SIKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX  ILIEHHOCTEH  pPOCCHHCKOrO0  Hapojaa, CHOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, THUYECKOTO MOBEJACHHS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAst ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATHh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pErylsapHas (u3nuecKas akKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO W
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HaNlPaBJIECHHOCTH;

7) 3K0JI0TMYECKOTO BOCTIUTAHUS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHUE BIUSHHUS COIMAJIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS Ha TPUMEHEHHUE MaTeMaTHUYECKHUX
3HAHW JJIs1 pEIIeHUs 3a7a4 B 001aCTH OKpY>KaOIel cpeibl, IIIaHUPOBAHUE TOCTYITKOB U OLIEHKH
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIST OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cepbl
YEJIOBEUECKOUW JESITEIIbHOCTH, TANoOB €€ Pa3BUTHS W 3HAYMMOCTHU IS PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHBbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Il 0000IIeHUs u
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATh CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpPEYHs B (aKTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasiaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHHH, YMO3aKJIFOUEHHH 110 aHaJIOTUH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BEIOHMpATH CITOCO0 pelieHus yueOHol 3a1a4uu (CpaBHIUBATH HECKOJIBKO BAPHAHTOB PEIICHIS,
BbIOMpaTh HanboIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckme 1eiCTBUS:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIICIOBATEIILCKUI MHCTPYMEHT ITO3HAHUS, OPMYITUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE H JIAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOAWTH CAMOCTOSITENIFHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTH 0OOOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIOIEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJlbTaTOB, BHIBOJAOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, & TAKXKE BBIIBUTATH MPEAINOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pelieHus 3a1a4uu;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIHMIO pPA3IMYHBIX BHIOB U  (QopM
MPEJICTaBICHHUS,

CTPYKTYPUPOBaTh HHPOPMAITHIO, TPEICTABIIATH €€ B Pa3IMYHBIX (DOpMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMU MO0 CaMOCTOSTENhHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA
O0menue:



BOCIPUHUMATh U (OPMYITUPOBATH CYXJCHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKD TOYKY 3PEHHUS B YCTHBIX WM MHUCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh IIOJyYEHHBIN pe3ylIbTaT;

B XOJIe OOCYXICHHMsI 3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00OCYX/1aeMOU TeMbl, MpOoOJIeMBbl,
peliaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWMCK PELICHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUANOra, OOHApYKMBATh pa3jiMyhe M CXOJICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIISATh Pe3yJabTaThl PEUICHMs 3aJlayM, DKCIEPUMEHTa, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENILHO BHIOMPATh (popMaT BBHICTYIICHHS ¢ YYETOM 3aja4 MPE3eHTALUU 1 0COOEHHOCTEN
ayJIUTOPUHU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3aaud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUU
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3yibTaTa pelieHus: MaTeMaTHUeCKOH 3a1auu;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUH 33a/ayd, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JHAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNbTATa IEJIU U YCIOBUSIM, OOBSCHATH TPUYUHBI JOCTHKCHUS
WIM HENOCTH)KEHHUS pe3yJlbTaTOB JAESITeIbHOCTH, HAXOOUTh OIIMOKY, J1aBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYAIBHON pabOTHI MpH
pelieHnr y4eOHbIX 3a/Jay, NPUHUMATh Ielb COBMECTHOM JESITeTbHOCTH, IUIaHUPOBATH
OpTraHM3aII0 COBMECTHON paboThl, paclpeneniaTbh BUABI padoT, JTOTOBapHBAThCs, OOCYKIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNMNOBBIX (hopMax paboThl (00CyXkneHHs, OOMEH MHEHUMH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITIOJHSITH CBOIO YaCTh PaOOTHI U KOOPIMHUPOBATH CBOU JEHCTBHS C APYTUMHU
YJleHaMH KOMaH[Ibl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUIN MPOIYKT MO KPUTEPUSM,
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 11 kJiacce oOydaroIIMiCs MOMYYHUT CIEAYIOIIHE NpEeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM pabouel MmporpaMMmbl yueOHOro Kypca «Anredpa u Hadaja
MaTEMaTHYECKOr0 aHAIIN3an:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: HATypajJbHOE U 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEJIBIX YHCEII, NCIOJIb30BaTh NMPU3HAKU aeauMocTH nensix yncen, HOJ[ u HOK
HaTypaJIbHbIX YHCEN JJIsl peleHus 3a7a4, MPUMEHATh aroput™ EBkina;

CBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpPAJIbHbIEC YHCIIA B

Pa3JIMYHBIX NO3UITHUOHHBIX CUCTEMAX CHUCIICHU S,
8



CBOOOZHO OMEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
qrceNl, PEICTABIATh KOMIUIEKCHBIE YHCIa B anreOpanyecKoil U TPUTOHOMETPUUYECKOU (dopme,
BBITIOJTHATH apu()METUIECCKIE ONIEPALUY C HUIMH U U300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMpPpAllMOHANbHBIE,  IOKa3aTeJlbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUN TPUTOHOMETPUIECKOTO YPABHECHHUS,

CBOOOJHO OIEpPUPOBaTh MOHSATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOXxoauMbIe (POPMYJIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBbI-CJIC/ICTBHS, HAXOJIUTh PEIICHUS] CUCTEMbI 1 COBOKYITHOCTEM
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPaBEHCTB;

pemiath palioHaJIbHBIC, HWpPpPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEpP KAIINE MOYJIN U MTapaMeTphl;

MPUMEHSTH TpaduyecKue METOIBI JIUIs PEIICHUs ypaBHEHUI U HEPABEHCTB, a TAKXKeE 3a/1a4 C
napameTpamu;

MOJICJIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIISITH BBIPAXKECHHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aaul, UCCIIEI0BATh IOCTPOECHHBIE MOJEIIN
C HCIOJIb30BAaHUEM allllapara aireOpbl, UHTEPIPETUPOBATH OTYyYSHHBIN pe3ysbTar.

DOyHKUUH U rpaduku:

CTPOUTH TpapuKy KOMIO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO WCCIICIOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH TeOMeTpUYecKre 00pasbl ypaBHEHHI U HEPABEHCTB HA KOOPIUHATHOM TJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA,

MPUMEHSTHh QYHKIIUHU JJIs1 MOJICITHPOBAHUS M HCCIICIOBAHUS PEATBHBIX IMPOIIECCOB.

Hauyana maTeMaTH4eckoro aHajamsa:

UCIIONIb30BAaTh MPOU3ZBOJIHYIO JUIS HCCIeAOBaHUS (QYHKIMM Ha MOHOTOHHOCTh H
SKCTPEMYMBI;

HaxO0JIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUs (PYHKITUU HEMPEPHIBHON HA OTPE3KE;

WCIIOJIH30BaTh MTPOU3ZBOJAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PEIIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUUAIBbHO-DKOHOMHYECKHUX, 3a7adax, JIsl ONPENECICHHUS] CKOPOCTU U YCKOPEHUSs
npoiiecca, 3alaHHOro (GopMyIinoit Ui rpadukom;

CBOOOJIHO OTIEPUPOBATH MOHATUIMU: TTEPBOOOpaA3HAs, ONPeIEHHBIN HHTETPa, HAXOIUTh
nepBoOOpa3HbIe HIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne Hurotona-
JleliOHMNA;

HAXOJUTh MJIOMIAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBI0 HHTETPAa;

UMETh TPEJCTaBICHHE O MAaTeMAaTUYECKOM MOJEIUPOBAHUM HA TNPUMEPE COCTABIICHUS
nudepeHIaTbHBIX YPaBHCHUH;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-KOHOMHYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MAaTEMAaTHYECKOT0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u niensie yucna 10
CucreMbl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 16 3
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0
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HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne KoanyecTBo yacoB Jata
Tema ypoka daKkTHYeCKas 1aTa

n/n Bcero Konrpoabubie IIpakrnyeckue - HM3Y4YeHHs

padoThI padoThI

1 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu 1 02.09.2024

2 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku 1 02.09.2024

3 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1 04.09.2024

4 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1 04.09.2024

5) Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1 09.09.2024

5 OT16op KOpHEi TPUTOHOMETPHUCCKHX YPAaBHEHHH C 1 09.09.2024
MOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

7 OT16op KOpHEi TPUTOHOMETPHUCCKHX YPAaBHEHHH C 1 11.09.2024
MIOMOILBIO TPUTOHOMETPUYECKOIH OKPYKHOCTH

8 OT10op KOpHEi TPUTOHOMETPUYECKHX YPABHEHHH C 1 11.09.2024
MOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

9 OTt60p KOpHEN TPUTOHOMETPHHECKHUX YPABHEHHH C 1 16.09.2024
MIOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH

10 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1 16.09.2024

11 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1 18.09.2024

12 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1 18.09.2024

13 Pemennie TpUroHOMETpHUUECKUX HEPABEHCTB 1 23.09.2024

14 BxonHas koHTposbHast paboTa 1 1 23.09.2024

15 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO (DYHKINI Ha 1 25 09 2024
MOHOTOHHOCTb U SKCTPEMYMBI

16 [TpumMeHeHre TPOM3BOIHON K UCCIEIOBaHUIO (PYHKIIHI Ha 1 25 09.2024
MOHOTOHHOCTh B OKCTPEMYMBI

17 [TpumeHeHre TpON3BOTHON K UCCIIENOBAHHIO (DYHKITHIA Ha 1 30.09.2024

MOHOTOHHOCTB U 3KCTPEMYMBbI




[IpuMeHeHne MPOU3BOTHON K UCCIICTOBaHMIO (DYHKIIMIA HA

18 1 30.09.2024
MOHOTOHHOCTB M 9KCTPEMYMBI

19 [TpumeneHne TPOU3BOTHON K HCCIICIOBAHUIO (DYHKIUI HA 1 02.10.2024
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

20 [TpMeHEeHHEe TPOU3BOHOM K HCCIICIOBAHUIO (DYHKIIUH Ha 1 02.10.2024
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

21 Haxonc;[eHHeuHaH6oanero A HaNMEHBIIIEr0 3HAYCHUS 1 07.10.2024
HENPEephIBHON (YHKIIUU HA OTPE3KE

99 HaXO)KL[eHI/IeUHaI/I6OJ'IBLHeFO 1 HAUMEHBIIErO 3HAYEHUS 1 07.10.2024
HENpPEepbIBHON (PYHKIIMU HA OTPE3KE

23 HaXO)KL[eHI/IeUHaI/I6OJ'IBLHeFO 1 HAUMEHBIIErO 3HAYEHUS 1 09.10.2024
HENpPEepbIBHON (PYHKIIMU HA OTPE3KE

24 HaXO)KLIeHI/IevHaI/IGOJII)IHeI‘O M HAaUMEHbBIIIEr0 3HAYECHUS 1 09.10.2024
HETPEPhIBHON (DYHKIIMU HA OTPE3KE

o5 HaXO)KL[eHI/IeUHaI/I6OJ'IBLHeFO 1 HAaUMEHBIIEr0O 3HAYEHUS 1 14.10.2024
HENpPEephIBHON (DYHKITUU HA OTPE3KE

26 HaXO)KLIeHI/IevHaI/IGOJII)IHeI‘O A HaUMEHbIIIEr0o 3HAYCHUS 1 14.10 2024
HENpephIBHON (DYHKITUU HA OTPE3Ke

97 [TpumeHneHne MPOU3BOTHOMN /IS HAXOXKACHUS HAWTYYIIEro 1 16.10.2024
pEIICHUS B IPUKIIAIHBIX 3a7a9ax

28 [TpumeHeHne MPOU3BOTHON ISl HAXOXKACHHS HAWTYYIIIErO 1 16.10.2024
pEIICHUS B IPUKIIATHBIX 3a7a9ax

29 [TpuMmeHeHHEe TPOU3BOTHOM TSI onpeneneHvHﬂ CKOPOCTH U 1 21102024
YCKOpEHUs Ipollecca, 3aIaHHOT0 (OopMYIIOi UITH Tpa@uKOM

30 [TpumeneHne MPOU3BOTHOM JISI OHpe,[[eJIeHE/I}I CKOPOCTH U 1 21.10.2024
YCKOPEHUS TIpoliecca, 3aIaHHOTO (GOPMYJION WITH TpahuKoM

31 Kommozumus ¢hyHkmmit 1 23.10.2024

32 Kommozumus ¢hyHkmmit 1 23.10.2024

33 Kommozumus ¢hyHkmmi 1 06.11.2024

34 I'eomeTpuueckue oOpas3bl ypaBHEHUN HA KOOPAUHATHOM 1 06.11.2024

IIJIOCKOCTH
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I'eomerprueckue 0Opa3bl ypaBHEHUN Ha KOOPIUHATHON

35 1 11.11.2024
TUIOCKOCTH

36 KonTponpHas padora: }/‘I‘CCHGILOBaHI/Ie GbyHKIUH ¢ 1 11.11.2024
MIOMOUIBIO TPOU3BOAHON

37 ITepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1 13.11.2024

38 [TepBooOpa3HbIe 3neMeHTapHbIX QyHKIMHA. [IpaBuna 1 13.11.2024
HAXO0XKJICHHUS EPBOOOPA3HBIX

39 [TepBooOpasubie aeMeHTapHbIX QyHKIMA. [IpaBuna 1 18.11.2024
HaXO0K/ICHHUS IEpPBOOOPA3HBIX

40 WNuterpain. ['eoMeTpudeckuii CMbICT HHTETpaIa 1 18.11.2024

a1 Brraucnenue OMPE/ENEHHOrO HHTErpasa 1o dopmye 1 20.11.2024
Herorona-JleiiOauna

42 Beruncienue ONpeeNEHHOTO HHTErpasa 1o dopmyne 1 20.11.2024
Herotona-Jleitbnuma

43 [TpumeHenne UHTETpaNa A1l HAXOXKACHUS TUIOMIAIeH 1 25 11.2024
IJIOCKHUX (UTYP

44 [TpumeneHne MHTETpaa A5 HAXOXKJICHUS 00BEMOB 1 25 11.2024
T€OMETPHUECKUX TeIl

45 [Ipumeps! pemiennit AuddepeHnaIbHbIX YpaBHEHHUM 1 27.11.2024

46 ITpumeps! pemeHni quddepeHaaIbHbIX ypaBHEHUH 1 27.11.2024

47 MaremaTHueckoe MOJeINpOBaHHE pealbHbIX POLECCOB 1 02.12.2024
MOMOUIbIO AU PepeHInaNbHbIX YPaBHEHUN

48 Kontponbnas padota: "[lepBoodpaznas u uaTerpan” 1 02.12.2024

49 OcCHOBHBIE METO/bI PELIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1 04.12.2024

50 OcCHOBHBIE METO/bI PELIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1 04.12.2024

51 OCHOBHBIE METO/BI PELIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1 09.12.2024

52 OCHOBHBIE METO/BI PELIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1 09.12.2024

53 OCHOBHBIE METO/IbI PELICHHS JTOTrapU(PMUUECKUX 1 11.12.2024

HEpPABEHCTB
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OcHOBHBIE METOBI PELICHUS JIOrapU(PMUIECKIX

54 1 11.12.2024
HEPaBEHCTB

55 OCHOBHBIE METOJIbI PEIICHHS JTOTapUPMHUUECKUX 1 16.12.2024
HEPaBEHCTB

56 OcHOBHBIE METOBI PELICHUS JIOTapU(PMUIECKIX 1 16.12.2024
HEPaBEHCTB

57 OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1 18.12.2024

58 OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1 18.12.2024

59 OCHOBHBIE METO/IbI pEUICHUS UPPALIMOHAILHBIX HEPABEHCTB 1 23.12.2024

60 OCHOBHBIE METO/IbI pEUICHUS UPPALIMOHAILHBIX HEPABEHCTB 1 23.12.2024

61 Fpa(bnqecime METO/IbI PEIICHUS UPPATUOHATIBHBIX 1 25 122024
ypaBHEHHHA

6 Fpa(bnqecicne METO/IbI PEIICHUS HPPATMOHATBHBIX 1 25 122024
ypaBHEHHI

63 ['padmyeckue MeToAbI pelIeHs MOKa3aTeNbHbIX YpaBHEHUI 1 13.01.2025

64 I'padpuaeckue MeToIbI peIICHUs TOKa3aTeIbHBIX HEPABEHCTB 1 13.01.2025

65 Fpa(bnqecFHe METO/Ibl pelIeHUs Jorapu(PMUUECKUX 1 15.01.2025
ypaBHEHHI

66 I'paduueckue MeTo bl pelIeHUs JOrapuPMUUECKUX 1 15.01.2025
HEPaBEHCTB

67 I'paduyeckue MeToAbl pereHus JIOTapuPMUIECKIX 1 20.01.2025
HEPaBEHCTB

68 I'paduueckue MeTo bl pelleHNs MTOKA3aTebHBIX 1 1 20.01.2025
JoTapu(MHUUECKUX YpaBHEHUM

69 I'paduueckue MeTo b1 PEIICHS NIOKA3ATEIBHEIX U 1 29 01.2025
norapuMUYECKUX ypaBHEHUI

70 I'paduueckue METOIBI PEIICHNs TOKA3aTeIbHBIX U 1 99 01.2025
norapu(pMHUUECKUX HEPABEHCTB

71 I'paduueckue MeTObI pelIeHNs OKa3aTeIbHbIX U 1 27 01.2025

Jorapu(MUIECKIX HEPABEHCTB
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Kontposnbnas pabota: "UppanronaibHble, TOKa3aTeIbHbIC U

72 " 1 27.01.2025
JorapupMHUECKUE HEPABEHCTBA

73 KommniekcHbie uncna. Anredpandeckas u 1 29.01.2025
TPUTOHOMETpHYECKasi POPMBI 3alMCU KOMIUIEKCHOTO YHCIia

74 KommiekcHbie uncna. Anredpanyeckas u 1 29 01.2025
TPUTOHOMETpHUECKasi POPMBI 3aIKUCH KOMITJIEKCHOTO YUCIIa

75 ApubdmMeTnieckre onepanuy ¢ KOMITIEKCHBIMEA YUCIIaAMU 1 03.02.2025

76 ApubdmMeTnieckre onepannuy ¢ KOMIUIEKCHBIMHU YUCIaAMU 1 03.02.2025

77 N300pakeHre KOMIIEKCHBIX YHCEN Ha KOOPINHATHOU 1 05.02.2025
TUIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHOM 1 05.02.2025
TJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii cTeneHu U3 KOMIJIEKCHOTO 1 10.02.2025
qrcia

80 ®opmyna Myaspa. KopHu N-0# CTENEHN U3 KOMIUIEKCHOTO 1 10.02.2025
qrcna

81 [IpuMeHeHre KOMIUIEKCHBIX YHCEN [Tl pEIICHUS 1 12.02.2025
(U3NIECKUX U TEOMETPHUECKUX 3aj1ad

82 {IOBTopeHHe, 060611161'{'1/16, cHCTEMAaTHU3alus 3HAHUHN: 1 12.02.2025

KomriekcHbie yrcna

83 HatypaybHble 1 1esbie yrncia 1 17.02.2025

84 HarypanbHbie u 1ienbie yucia 1 17.02.2025

85 [IpuMeHeHne MPU3HAKOB ACIUMOCTH IETBIX YHCEIT 1 19.02.2025

86 [IpuMeHeHne MPU3HAKOB ACIUMOCTH HETBIX YHCEIT 1 19.02.2025

87 [Ipumenenue npusHakoB aeaumocty nenbix yucen: HOJl u 1 24.02.2025
HOK

88 [IpumeHeHne npu3HakoB AenuMocTy nenslx yucenr: HOJ n 1 24.02.2025
HOK

89 [TpumMeHeHne TPU3HAKOB IETMMOCTH LENIBIX YUCEI: OCTATKH 1 26.02.2025

10 MOAYJIIO
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HpI/IMCHeHI/Ie IMPU3HAKOB ACIMMOCTHU LEIIBIX YUCEII: OCTaTKU

90 26.02.2025
10 MOJTYJTIO

91 [TpuMeHeHre TPU3HAKOB JIETUMOCTH IIEITBIX YUCE: 03.03.2025
anroput™ EBKuitnia 1uist pereHust 3a4a4 B LEJbIX YHCTaX T
[ToBTOpeHue, 0000mIeHNE, CHCTEMAaTH3AINS 3HAHNH:

92 " 03.03.2025

Teopus nensix yucen

Cucrema 1 COBOKYIHOCTh YpaBHEHUM. PaBHOCHIIbHBIE

93 Y P 05.03.2025
CHCTEMBI U CUCTEMBI-CIIC/ICTBHS
Cucrema u COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE

94 y yp 05.03.2025
CHCTEMBI 1 CUCTEMBI-CIIC/ICTBUS
OCHOBHBIE METO/IbI PEILICHHS CHCTEM U COBOKYITHOCTEH

95 AR pettiet - 10.03.2025
panroHaIBHBIX YPaBHEHHUN
OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH

96 P g i 10.03.2025
UPPALUOHAIIBHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PEILICHHS CHCTEM U COBOKYITHOCTEH

97 AR pettiet i 12.03.2025
MOKa3aTeIbHBIX YPaBHCHUN
OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH

98 AR pettiets i 12.03.2025
MIOKa3aTeNIbHBIX YPaBHECHHUI
OCHOBHbBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH

99 o 17.03.2025
JorapuPMHUUECKUX YpaBHEHUI
OCHOBHbBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH

100 AP D : i 17.03.2025
Jorapu(pMHUUECKUX YpaBHEHUI
[TpuMeHeHne CHCTEM K PElIeHUI0 MaTeMaTHYECKIX 3a1ad ’

101 | 3amay w3 pa3nuuHbIX 00JacTell HAyKH U pealbHOM KU3HH, 19.03.2025
WHTEPIPETAINS OTYICHHBIX Pe3yJIbTaToOB
[TpuMeHeHne CrCcTeM K PElIeHUI0 MaTeMaTHYECKIX 3a1ad |

102 | 3amay u3 pa3znuuHbIX 00JacTeil HAYKH U PealbHOM KU3HH, 19.03.2025
WHTEPIPETAINS TOTYICHHBIX Pe3yJIbTaToOB
[TpuMeHeHne HEpPaBEHCTB K PEIICHHIO MaTEMAaTHIECKUX

103 | 3amay u 3a7ay U3 pazIMUHBIX 00JacTel HAYKU U peabHON 24.03.2025

KHU3HH, HHTCPIPETAINA IMOJTYYCHHBIX PE3YJIILTATOB
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Kontposbnas padota: "CucTemMbl parinoOHaIbHBIX,

104 | uwppaumoHaNIbHBIX MOKA3aTENbHBIX U JOTapUPMUUECKUX 1 24.03.2025
ypaBHEHUH"

105 | PanmoHanbHBIC YpaBHEHUS C ITapaMeTpamMu 1 26.03.2025

106 = PanmoHanbHBIC HEPABEHCTBA C IMapaMeTpaMu 1 26.03.2025

107 | PanmoHanbHBIC CHCTEMBI C TapaMETPaAMHU 1 07.04.2025

108 | HppaumoHanbHbIE ypaBHEHHsI, HEPABEHCTBA C ITapaMeTpaMu 1 07.04.2025

109 | HppaumoHaJbHBIE CUCTEMBI C TapaMeTpaMH 1 09.04.2025

110 | Iloka3arenbHbIe ypaBHEHHs, HEPABEHCTBA C MTapaMeTpaMu 1 09.04.2025

111  Iloka3arenbpHblE CUCTEMBI C TApaMETPaMU 1 14.04.2025

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1 14.04.2025
napameTpamMu

113 | JlorapudmMuyeckre CUCTEMBI C TapaMeTpaMu 1 16.04.2025

114  TpuroHoMmeTpHuYeCKHE YpaBHEHHUS C TapaMeTpaMu 1 16.04.2025

115  TpuroHoMmerpuueckue HEPABEHCTBA C TapaMeTPaMHU 1 21.04.2025

116 | TpuroHomMeTpu4ecKHe CUCTEMBI C TapaMeTpaMu 1 21.04.2025
[TocTpoeHne u rcciae0BaHNe MaTEMATHIECKIX MOIETIEH

117 | peasbHBIX CUTYyalUi C TOMOILBIO YPaBHEHUH C 1 23.04.2025
napamMeTpamu
[TocTpoeHne u nccineq0BaHNe MaTEMATUIECKIX MOZETIEH

118 | peasbHBIX CUTYyalU# C TOMOILBIO CUCTEM YpaBHEHHUH C 1 23.04.2025
napamMeTpamu

119 | HroroBas KOHTpOJIbHAs paboTa 1 28.04.2025

120 | HrtoroBas KOHTpoOJIbHAs paboTa 1 28.04.2025
[TocTpoeHue u uccieq0BaHNEe MaTEMaTUYECKUX MOIeNeH

121 | peaNbHBIX CHTYallMi C MOMOIIBIO CUCTEM YPaBHEHHUH C 1 30.04.2025
napameTpamu

199 [ToBTOpeHme, 06001IeHNE, CCTEMAaTH3alUs 3HAHU: 1 30.04.2025

"3anaun ¢ mapamerpamu"
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[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3aIIHsl 3HAHUN:

123, " 1 05.05.2025
YpaBHeHus

194 {IOBTOpeHI/Ie',' o0o01IeHne, CucTeMaTH3aIHsI 3HAHUI: 1 05.05.2025
YpaBHeHust

195 'I'TOBTO];)GHI/IC, 0000meHue, cncreMva'Tmaum 3HAHHMA: 1 07.05.2025
VYpaBaenust. CucTeMbl ypaBHEHUH

196 {IOBTOpeHHe, (')'606IJ.ICHI/IG, CHCTEMATHU3aLMs 3HAHUH: 1 07.05.2025
HepaBencrtpa

197 'I'IOBTOpeHI/Ie, (')'606H_16HI/IG, CHUCTeMaTH3alls 3HAHUI: 1 12 05.2025
HepasencrBa

128 'I'IOBTOpeHI/Ie, (')'606H_16HI/IG, CHUCTeMaTH3alls 3HAHUI: 1 12.05.2025
HepasencrBa

129 }:IOBTopeHHe, 0606}IIGHI/I€, CI/ICTGI:/‘IaTI/ISaIII/ISI 3HAHUI: 1 14.05.2025
[TpousBoaHas u €€ MpUMEHEHUE

130 'I'IOBTOpeHI/Ie, 0606PleHHe, CI/ICTCI:/'IaTI/IBaI_II/I}I 3HAHMM: 1 14.05.2025
[IponsBoaHas 1 €€ npuMEHEHUE

131 }:IOBTopeHHe, 0606P16HHe, CI/ICTGI:/‘IaTI/ISaIII/ISI 3HAHUM: 1 19.05.2025
[TpousBoHas u €€ MpUMEHEeHUe

139 }:IOBTOpeHI/Ie, 000011IeHHE, cncEeMaTmaum 3HAHUM: 1 19.05.2025
WHTerpai u ero npumMeHeHue

133 }:IOBTOpeHI/'I'C, 000011IeHHEe, CHCTEMATH3AIIMS 3HAHU: 1 21.05.2025
O yHKIIUU

134 vlv_IOBTOpeHI/'I'e, 0000111eHHe, CHCTEMATH3aIlUs 3HAHUHN: 1 21.05.2025
OyHKIUU

135 }:IOBTOpeHI/‘I‘C, 000011IeHHEe, CHCTEMATH3AIIMS 3HAHU: 1 26.05.2025
OyHKIUU

136  IloBTopenue, 000OIICHNE, CHCTEMATU3ANNS 3HAHUI 1 26.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anredpa v Hayajaa MaTeMaTHYEeCKOro aHallu3a; YIiIyOJIeHHOe
obyuenue, 10 knacc/ Mepzmsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHuyeHHON
orBeTcTBEHHOCThIO M3narenbckuil neHtp «BEHTAHA-I'PA®y;
AxmmonepHoe oouiectBo «M3aarensctBo «lIpocBemenne»

* Maremartuka. Anrebpa U Hauajia MaTeMaTHYECKOTO aHaJIN3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepamsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPA®y;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Anre0pa u Hauana MmaTeMaTudeckoro ananusa. 10 kmacc. YTiyOneHHBIHI

ypoBeHb. MeToandeckoe rnmocooue - byrko E.B., Mep3nsak A.I'. u ap.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Sxnacc https://www.yaklass.ru

19



	10 АБ Алгебра (Углубленный уровень).pdf
	11АБ Алгебра(Углубленный уровень).pdf

