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HOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kype «Anrebpa W Havajga MaTeMaTHYECKOTrO aHAIM3a» SIBIISACTCS
OJIHAM W3 HauOOoJiee 3HAYMMBIX B MPOrpaMMe CPEAHEro oOmero oOpa3oBaHMS,
NOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECNEUMBAECT WHCTPYMEHTAIBHYIO Oazy uis
U3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, & C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE U a0CTPAKTHOE MBILUICHUE O0YYarOIUXCs HA YPOBHE, HEOOXOAMMOM
JUISL OCBOEHUSI MTHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M IPYIHX
JUCIMIUIMH. B pamkax MaHHOro y4eOHOro Kypca oOydYarouIuecs OBJIAJCBAIOT
YHUBEPCATBHBIM SI3bIKOM COBPEMECHHON HayKH, KOTOpas (QOpMYJIUpPYET CBOHU
JOCTUKEHHSI B MaTEMaTH4eCKOU (hopme.

VY4eOHblli Kypc aireOpel M HayaJl MAaTEMaTUYECKOrO AHAIM3a 3aKJIaJbIBACT
OCHOBY JIJIl YCICIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMUU, OWOJIOTHH,
NOHWMAHWS OCHOBHBIX TEHACHUMI Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOMN YKU3HH,
NO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO MCIOJB30BaTh MX AJIs JaJbHEHIIEro oOpa3oBaHUsS W B
NOBCEIHEBHOM >KM3HH. B TO ke Bpemsi OBIajcHHE AOCTPAKTHBIMU M JIOTUYECKH
CTPOTHMHM KOHCTPYKLMSIMH anreOpsl M MaTeMaTHYECKOrO AaHaau3a pPa3BUBAECT
YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKA3bIBATH
YTBEPKACHHS C MOMOINBIO MHAYKIMH W PacCy>kKaaTh AEAYKTUBHO, UCIOJIb30BATh
0000IIEHHE W KOHKPETH3alUWio, a0CTParupoOBaHWE M AHAIOTUIO, (OPMUPYET
KPEaTUBHOE U KPUTHUYECKOE MBILIJIEHUE.

B xone uzyueHus yueOHOro kypca «AiredOpa W Haydajla MaT€eMaTHUYECKOTO
aHasM3a» 00YYarOIIMECS TMOJYYArOT HOBBIA OMBIT PEIICHWS MPUKIAAHBIX 3a4ad,
CaMOCTOSITENTLHOTO MOCTPOEHUSI MATEMATUYECKUX MOJEIECH pEealIbHbIX CUTYallWH,
WUHTEPNPETALMKA  TOJIYYCHHBIX  PELICHMIA,  3HAKOMSTCS  C  NpUMEpamMu
MaTEMaTHUYECKAX 3aKOHOMEPHOCTEM B MPUPOAE, HAYKE W MCKYCCTBE, C
BBIIAFOIIUMUCS MATEMATUYECKAMHU OTKPBITHSIMA M UX ABTOPAMH.

Y4eOHblli Kypc O0JIAJacT 3HAYATEIBHBIM BOCHMTATEIBHBIM MOTCHIIHAJIOM,
KOTOPBI peau3yeTcs Kak 4Yepe3 YYeOHbId Marepual, CHocOOCTBYHOLIUI
(OPMUPOBAHMIO HAYYHOIO MHPOBO33PECHHS, TaK M 4epe3 crneuuPpuky ydeOHOM
JEATENBHOCTH, TPeOyOUICH MNPOAOKUTEILHON — KOHIIEHTPALMM  BHUMAaHMUS,
CaMOCTOSITEIBHOCTH, AKKypPaTHOCTM M OTBETCTBEHHOCTH 34  TOJYYCHHBIN
pE3yJIbTar.

B ocHoBe wmetonukm oOyueHus anreOpe M HadaJlaM MAaTeMaTU4eCKOro
aHaJIn3a JEKAT ACITETbHOCTHBIN MPUHIUN 00YUYCHHSI.

B crpyktype yueOHOro kypca «Anrebpa W Hayajga MAaTEMaTHYECKOrO
aHaJIN3a» BBIACTIEHBI CIEAYIONIME COAEPKATEIBHO-METOANYECKAE TMHUU: «Uuca
Y BBIYUCIICHUS, «DyHKIMK U TpaPukny, « YpaBHEHUS U HEPABEHCTBAa», «Havana
MaTeMaTHYECKOr0  aHamm3a», «MHOeCcTBAa M JIOTUKa». Bce  OCHOBHBIE



COJEPKATCTbHO-METOUUECKUE JIMHUM M3YYalOTCsS HA MPOTSHKEHUM JABYX JIET
0oOy4eHHs Ha YPOBHE CPEIHEro oOMEro oO0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
ApYyr Apyra U MOCTENEHHO HACHIIASCh HOBBIMH TeMaMHU M pazjienamu. J[aHHbIHA
yueOHbI KypC SBJSIETCS MHTETPATUBHBIM, TOCKOJBKY OOBEIMHSET B cele
COJICPKAHUE HECKOJbKMX MAaTeMaTUYeCKUX MUCIMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKUN aHaIM3, TEOPHs MHOKECTB, MaTeMaThdeckas
naoruka u apyrue. [lo Mepe Toro kak oOydarolIMecs OBIAACBAKOT BCE Ooiee
HIMPOKMM MATEMATHUYECKUM arapaTtoM, y HUX MOCAEI0BaTEbHO (OPMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MATEMATHUYECKYIO MOJENb peaibHOU
CUTYyallUU, MPUMEHSITh 3HAHUS, MMOJIyYEHHBIE MPU MU3YUYCHUM y4eOHOTo Kypca, AJs
pELICHUs CAaMOCTOSATENLHO C(OPMYIMPOBAHHOM MaTeMaTUUECKOM 3aauu, a 3aTeM
MHTEPIPETUPOBATE CBOU OTBET.

ConepxaTenbHO-MeToANYECKas JIMHUSL «UKcna ¥ BBIYMCICHUS» 3aBEpIIacT
(OpMHUPOBAHME HABBIKOB MCIMOJIb30BAHUS NEHCTBUTEIBHBIX YMCE, KOTOPOE ObLIO
HA4YaTo Ha YPOBHE OCHOBHOrO 00mIero oopazoanusi. Ha ypoBHe cpeHEro o0miero
oOpazoBanust 0co00€  BHUMaHWE  yaensercs  (OPMUPOBAHWIO  HABBIKOB
PaLMOHATIBHBIX BBIYMCIACHUN, BKIIOYAIOMIMX B C€Osl MCMOJIb30BAHUE PA3TUUYHBIX
GopM 3amucu uuciia, YMEHWE [ellaTh MPUKUAKY, BBINOJHSATH MPUOIMKEHHBIE
BBIUMCIICHUS, OLEHUBATh YMCIIOBBIE BBIpAKEHUS, padoTaTh ¢ MaTEeMATUUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIUMCS MHOXKECTBA HATYPAJIbHBIX, IIEJIBIX,
pPaLMOHAJBHBIX U JEHCTBUTENIBHBIX  YMCET  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUJIEKCHBIX 4MCEl. B  KaKIOM M3 3THUX MHOXECTB PaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheuu(puieckue 3aJaud M OMNEepaluu: JACICHUE Halleo,
OMEPUPOBAHUE OCTATKAMU HA MHOKECTBE IEJIBIX 4YKMCEI, OCOObIE CBOWMCTBA
PaLMOHATIBHBIX U WPPALMOHAIBHBIX YUCEIN, apu(PMETUUECKUE OTNEpalliu, a TAKKE
U3BJICUEHUE KOPHS HATYPaJbHOW CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEN.
bnaromaps mocienoBareibHOMY PACUIMPEHUIO Kpyra HMCHOJBb3YEMBIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSIMU MX MPUMEHEHUS AJisl PELICHUS PA3IMYHbIX 3a/1a4
dopMUpYyETCSl MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAYKW U €€ PO B
NOCTPOCHUM MOJIENIEH peaibHOr0 MUpa, HIMPOKO MCIOJIb3YIOTCS 0000IIEeHNE U
KOHKpPETHU3aLMs.

Jlunus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
OoOy4eHHs Ha YPOBHE CpPEIHEro o0mero o0pa3oBaHUs, MOCKOJIBKY B KaXKIOM
paznene llporpaMMbl MPeIyCMOTPEHO PEHICHUE COOTBETCTBYIOUIMX 3anady. B
pe3ynbrate OoOydYarolluecs OBJaNCBAOT PA3IMUYHBIMU  METOJAMU  PEUICHUS
pPaLMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHWI, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajad,
cojepkammx napameTpol. [lolydeHHBIE yYMEHUS UIMPOKO HKCHOJB3YIOTCS TMPH
ucciea0BaHNK (QYHKIUNA ¢ TOMOIIBIO MPOU3BOJHOM, MPU PEIICHUM MPUKIIAAHBIX



3a/1a4 W 337a4 Ha HaXO0KJIECHUE HanOOMbIINX U HAMMEHBIINX 3HAYEHUH (PYHKIMM.
JlaHHas coxeprKarenbHas JTUHUS BKJIFOYACT B ce0s TakKe (OPMUPOBAHUE YMEHUI
BBIMIOJHATE ~ pacuéTel 1o  QopmynaM, nOpeoOpa3oBaHUsT PALMOHAIBHBIX,
VUPPAUMOHATIBHEIX M TPUTOHOMETPHUYECKHX BBIPAKCHHNA, a4 TAKXKE BBIPAKCHUH,
COJEP)KAIMX CTENEHU W Jorapumel. biaromaps M3y4eHHIO anreOpanydecKoro
Marepuana NPOUCXOAWT  JaJbHEHIIeEe  Pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0ydarommxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykneHud, paboTel ¢ CHMBOJBHBIMH  (QOpMaMH,  MPEIACTABIICHUS
3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BHJC PABEHCTB W HEPABEHCTB. AnreOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTHI s  PCIICHHS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArsSAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKAsT JHHAS «DYHKIMM W TpaduKW» TECHO
NEPEIIETACTCS ¢ APYTHMH JIMHUSAMHU YYEOHOrO Kypca, MOCKOJNBKY B KaKOM-TO
CMBICTIE 33Ja€T TOCTIEA0BATENBHOCTh U3YUEHHs MaTepuana. M3yuenue cTeneHHowH,
NOKa3aTeNbHOM, JIOTapU(PMUIECKONH U TPUTOHOMETPUUYECKUX (PYHKLIMNA, NX CBOHCTB
¥ rpauKOB, UCTOIB30BAHUE (PYHKUIMU IS PEMICHUs 3a1a4 U3 APYTHX YUYEOHBIX
OPEIMETOB U PEAIBHOM JKU3HU TECHO CBSA3AHO KaK C MATEMATHYECKUM aHAIIM30M,
TaK W C PELICHHEM YPaBHECHWH M HepaBeHCTB. [Ipum 3TOM OGosibIIOE BHUMAHHWE
yaenseTcss pOpMUPOBAHUIO YMEHUS BBIPAKaTh (POPMYIaMH 3aBUCUMOCTH MEKIY
PA3IMYHBIMKA BEIMYMHAMM, HWCCIIENOBATh MOJYYCHHbIE (PYHKUIMW, CTPOUTH WX
rpaduku. Marepuan 3Toil COAep/KaTeIbHON TUHUW HAIIEJICH HA Pa3BUTUE YMEHHUMA
YW HAaBBIKOB, MO3BOJIIOIIMX BBIPAKATh 3aBHCHUMOCTH MEXAY BEIUYAHAMH B
pPa3IAYHON (OpME. AHATMTHUYECKOM, Tpaduyeckoi M CloBeCHOW. Ero m3yuenue
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMUYECKOTO  MBILIICHHS, CHOCOOHOCTH K
00O0OIIECHNIO M KOHKPETU3AIUHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHHMs «Hauanma MaremaTtmyeckoro aHaau3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYr KaK MATeMaTWYeCKUX, TaK W MPUKIAJHBIX 3a4a4,
JOCTYMHBIX OOYYaOIIMMCS, TaK KaK Yy HUX MOSIBJISIETCS BO3MOKHOCTb CTPOWTH
rpa@ukn CIOKHBIX (PyHKUMNA, ONpPEeAcnsATh WX HAWOOJbLIME W HAMMEHBIINE
3HAUEHUS, BBIYMCIATH TUIOMAAA (GUIYyp U OOBEMBI TE, HAXOMUTh CKOPOCTH W
YCKOPEHUs MpoueccoB. JlaHHas coaepykarenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MO>KHOCTH TIOCTPOCHUSI MAaTEMaTH4YECKMX MOJCIEH pPEalbHbIX CHUTYALWA,
NO3BOJIICT HAXOAUTh HAWIYYIIEC PEUICHHE B MPUKIAAHBIX, B TOM YHCIE
COLMATBHO-3KOHOMUYECKHUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO
aHaJiM3a CIOCOOCTBYET Pa3BUTHIO AOCTPAKTHOrO, (POPMANbHO-JIOTMYECKOIO W
KPEAaTUBHOTO MBIIIICHUS, (POPMUPOBAHUID YMEHHI PaClO3HABATH MPOSBICHUS
3aKOHOB MAaTeMaTHKM B HAyKe, TEXHUKE W MCKycCTBE. OOydaromuMecs Y3HAKT O



BBIIAIOLIMXCS PE3YyJIbTarax, MOJyUYCHHBIX B XOAE Pa3BUTUs MaTEeMAaTUKH Kak
HAyKH, A 00 UX aBTOPaX.

CopepxarenpHO-METOANYECKAs JIMHUS «MHOMXKECTBA M JIOTUKA» BKIIFOUYAET B
ceOsl DJIEMEHThl TEOPUM MHOXKECTB M MATEMATHYECKOW JIOTMKH. TeopeTuko-
MHO>KE€CTBEHHBIE MTPEICTABICHHS POHU3BIBAOT BECh KYPC IIKOJIBHOM MAaTEMATHUKH
W TpeyIararoT HauOoJiee YHUBEPCATBHBIA SI3bIK, OOBCAMHSIONIMI BCE pa3lecibl
MaTeMaTHKd W €€ TPWIOKEHWH, OHM CBS3BIBAOT PA3HBIC MATEMAaTHYCCKHE
JUCLMIUIMHBL M WX MNPWIOKEHHs B €AuHOoe wnenoe. [losToMy BakHO [aTh
BO3MOKHOCTh  OOYYarOIIEMyCsl TOHUMAaThb TEOPETUKO-MHOKECTBEHHBIA  SI3bIK
COBPEMEHHOW MAaTeMAaTUKH W WCIOJB30BATh €r0 AJIsi BBIPAKCHUS CBOUX MBICIICH.
JIpyruM BaXXHBIM MPU3HAKOM MAaT€MaTHKW KaK HAyKd CJIEAYeT MPU3HATh
CBOMCTBEHHYKO €l CTpOrocTh OOOCHOBAaHWM M CJEAOBAHHUE OMNPEACIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTelIbCTB.  3HAKOMCTBO  C  JJIEMEHTAMU
MAaTEMATHYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIIIEHUS
00yvaromuxcsi, MO3BOISET UM CTPOUTh CBOM PACCY>KICHUS HA OCHOBE JIOTMYECKHUX
npaBul, GOPMUPYET HABBIKM KPUTUUECKOTO MBILIJICHUSI.

B yueOHOM Kypce «AnreObpa M Hayaga MaTreMaTHYECKOTO AaHAIM3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJACITUPOBAHUS, KOTOPHIE MPU3BAHBI
cnocoO0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIENCH peanbHBIX
CUTyaluii, WCCICNOBAHUS STUX MOJAEIEH ¢ NOMOUIBK ammapara anreOpsl |
MAaTEMaTHYECKOTO aHa/In3a, WHTEPIPETALMM MOJYUYECHHBIX Pe3yabTaroB. Takue
3a/1aHus BIUIETEHBI B KQKABIA U3 PA3ACIOB MPOrpaMMBbl, MOCKOIBKY BECh MaTEpHall
y4eOHOro Kypca IIMPOKO UCHOJB3YETCs IJsl PEIIEHUS MPUKIAIHBIX 3amad. [lpm
PELICHUM  pealbHBIX  MPAKTUYECKUX  334a4  OOydarouMecss  pa3BUBAIOT
HAOOIATENIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
UCIOJIb30BATh  aHAJIOrMi, 0000maTh W KOHKPETH3UPOBATh  MPOOJIEMY.
JleaTenpHOCTh MO  (POPMHPOBAHUIO HABBIKOB PEIICHUS NPHUKIANHBIX 331a4
OPraHM3yeTCs B MPOLECCE U3YUEHHS BCEX TEM YUeOHOT0 Kypca « Anredpa 1 Havana
MaTEMATHYECKOTO aHATTA3A.

Ha wsyuenmne yueOHOro kypca «AnreOpa W Hayajla MaT€MaTUYeCKOro
aHam3a» oTBoauTCs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaento), B 11
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yucnaa v BBIYUCTCHUS

PanmonanbHbpie uncia. OOBIKHOBEHHBIE W JIECATHYHBIE IPOOM, MPOLICHTHI,
OECKOHEUHBIE MEPUOANYECKHE ApoOu. [IpuMeHeHne npoOei W MPOLCHTOB IS
PELICHNS TPUKIIAAHBIX 38144 U3 Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM JKA3HU.

JleficTBUTENBHBIE 4ucCla. PanuoHalbHBIE W HMpPpAlMOHAIIBHBIE  YHCIIA.
ApupMeTHUECKHE  ONEpallid  C  JCHCTBUTEIBHBIMKM  4YuClIaMd.  MonyJib
JEHUCTBUTENLHOTO YMCIA U €r0 CBOWCTBA. [[pUOIMKEHHBIC BBIYMCIICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUIKA U OLIEHKA PE3YIbTaTa BEIYMCIIEHHN.

Crenenp ¢ nenblM  nokaszareneM. buHom Herotona. Hcenosb3oBaHue
NOAXOAIICH (POPMBI 3aNMCH ACHCTBATEIBHBIX YACEN JJISl PEIICHUS] TPAKTHYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApUPMETHYECKHI KOPEHBb HATYPATBHON CTENIEHH U €70 CBOWCTRA.

CreneHp € palMOHANIBHBIM IIOKA3aTeNeM W €€ CBOWCTBA, CTENEHb C
JCUCTBUTEIIBHBIM MTOKA3ATECIIEM.

Jlorapudm umcna. CpoiictBa sorapuma. JlecaTHUHBIE W HATyPaTbHBIC
Jorapu(msl.

CHHYC, KOCHHYC, TAQHT€HC, KOTAaHI'€HC YMCIOBOIO apryMeHTa. APKCUHYC,
APKKOCHHYC M aPKTAHIE€HC YUCIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxgecTBa W TOXKACCTBEHHBIE MPeoOpa3oBaHHs. YPABHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YPaBHEHUS W YpPaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHUS LEIBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN 1
HEpPaBEHCTB. MHOrOWIEHB OT OAHOW NEpeMeHHOW. JlelleHue MHOrowieHa Ha
MHOro4jieH ¢ ocrarkoM. Teopema be3dy. MHOrouieHsl ¢ LENBIMU
koa(ppuuuentamu. Teopema Buera.

[TpeoOpa3oBaHust YMCITOBBIX BBIPAKCHUM, COEPKAIINX CTENCHA U KOPHHU.

HppanmonanbHbie VPaBHEHHS. OCHOBHBIE METOBI pemenus
UppaLMOHAIBHBIX YPABHEHUIA.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PEIICHHS IMOKA3aTEIbHBIX

YPaBHEHU.

[TpeoOpazoBaHue BBIPAKEHUH, COACPIKALLMX JIOrapu(pMBbL.

Jlorapugmuueckue ypaBHEHMUSI. OCHOBHbBIE METO/IbI pelieHus
J0rapu(pMUUECKUX YPABHEHUIA.

OCHOBHBIE TPUTOHOMETPAYECKUE (OpMyJIBL [TpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUHN. PellIeHHE TPUTOHOMETPUUECKUX YPABHEHUA.



Pemienne cucreM JMHENMHBIX YpaBHEHWNA. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHCHMU. Onpenenurens MaTpulbl 2X2, €r0 TeOMETPUYECCKHM CMBICT U
CBOWCTBA, BBIYMCIICHUE €r0 3HAYCHMS, TPUMECHEHUE ONPEIACIUTENS Ul PEIICHUS
CUCTEMBI JIMHEHHBIX YpPaBHEHWI. PellleHWE NPUKIAIHBIX 33424 C MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHHWH. HccnegoBaHue MMOCTPOCHHON MOAENH C
NOMOUIBK MAaTPUL U ONPEACTUTENEH.

[TocTpocHHEe MaTeMaTU4YeCKUX MOJETEH PEaJbHOW CUTYallMH € TMOMOIIBIO
YPaBHCHUNA M HEPABECHCTB. [IpUMEHEHNHE YPAaBHEHWI W HEPABEHCTB K PEIICHUIO
MAaTEMaTHYECKAX 3a1a4 M 33]a4 M3 Pa3IM4HbIX OO0JIACTEH HAYKW W PEaNbHOMN
YKU3HU.

DyHKIHMU H rpapuKH

OyHkuus, crnocoOsl 3agaHus (yHKOuU. B3amMHO oOpaTHble (QyHKIWW.
Komnozummss ¢ynkumidi. 'papuk  QyHKOMH. DOneMeHTapHble TPeoOpa3oBaHuUs
rpadukoB QpyHKIWHA.

OOnacTe onpeneneHnss 1 MHOXKECTBO 3HAaueHUil QyHkumu. Hynm QyHkumm.
[TpoMexxyTKHM 3HAKOMOCTOSHCTBA. YETHBIE M HeuéTHhIE PyHKIMU. [lepruoanueckue
¢yHkumn. [IpoMexyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl B MUHHMYMBI
¢dyHkuu. Hanbomnpee 1 HaMMEHbIIEE 3HaYEHU ST (DYHKIIMHA HA TPOMEXKYTKE.

Jlunelinas, kBaapatuyHas W JAPOOHO-MHEHHAs (PYHKIMU. DJEMEHTaApHOE
WCCJICIOBAHUE U TIOCTPOCHUE UX IPa(UKOB.

CreneHHas (pyHKIMS C HATYPAIBHBIM M LIEJIbIM MOKa3zareneMm. E€ cBoiicTBa u
rpajuk. CpoiicTBa M rpaQuKk KOpHS N-OH CTENeHM Kak (PyHKOmMM OOpaTHOM
CTEIECHHU C HATYPAJIbHBIM MMOKA3aTENEM.

[TokazarenpHas W jorapupmuyeckas (PyHKIMU, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB GyHKUMH A1 PEUICHUS] YPABHEHUIA.

TpUroHOMETpUYECKAsT OKPYXKHOCTb, ONPEICICHHE TPUTOHOMETPHUYECKHUX
(P)YHKLMIA YUCIIOBOTO APTyMEHTA.

OYHKIHOHAJIBHBIE 3aBHUCUMOCTH B PEIbHBIX MPOLECCAX W SBICHUSIX.
['padmku peasibHbIX 3aBUCUMOCTEHA.

Havana maremaTnyeckoro anajamusa

[TocnenoBarenbHOCTH, CHOCOOBI 3aAaHMs MOCIEaOBaTenbHOCTER. Meroa
MaTeMaTHYECKON WHAYKLIHH. MOHOTOHHBIE U OTrpaHUYECHHBIC
NOCIEA0BATENBHOCTH. MCTOpHST BO3HUKHOBEHUS MAT€MAaTHUYECKOTO aHaIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudpmeTrUEcKas U TEOMETPUYECKAs MPOrpeccur. beckoHeyHo yOrIBaromas
reomeTpraueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH FEOMETPUUECKOMN
porpeccuu. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pocT. Unucno e. GopmyJia CII0KHBIX
OPOUEHTOB. MCHOJIb30BaHME MPOrPECCUU  AJIsi  PELICHUS pPeajbHBIX — 3a7a4
NPUKIIATHOTO XapaKTepa.



HenpepbiBHble (yHKOMU W WX CBOWCTBA. TOUKM paspbiBa. ACHMIITOTHI
rpaguxoB ¢yHkumi. CBOHCTBA (YHKUMI HENPEPBIBHBIX HA OTpe3ke. Merton
WMHTEPBAIOB U PELICHWS HEPABEHCTB. [IpUMEHEHHE CBOMCTB HENPEPBIBHBIX
(YHKIUMH JUTsl pENIeHMSs 3a1a4.

[lepBas u BTOpast npon3BoAHbIE (PYHKIMH. ONPEACICHUE, TEOMETPUUECKUAN 1
(PM3HYECKUI CMBICT TPOU3BOIHOM. YPABHEHUE KACATENbHOM K rpaduKy (PyHKIIUH.

[Ipou3BogHble  dneMeHTapHBIX  (yHKOMA.  [IpoW3BoAHAas  CyMMBI,
POU3BEICHUS, YACTHOTO M KOMIO3UIMK (PYHKLIWNA.

MHoKecTBa U JIOTHKA

MHOKeECTBO, ONepanuu HajJg MHOXKECTBAMM M MX CBOMCTBA. Jlnarpammbl
Onnepa—Benna. [IpuMeHEHHE  TEOPETHKO-MHOXKECTBEHHOTO — anmapara  Juist
ONMCAHMS PEATBHBIX MPOLECCOB W SBICHWMA, MPU PEUICHUM 3a4a4 W3 APYTHUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTA, CIEACTBHE,
JIOKA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

11 KVIACC

Yucaa v BBIYUCTCHUS

HarypanbHbie u nenble yucna. [[puMeHeHre TPU3HAKOB JEIUMOCTH LETBIX
yrces, HauOonbliuik oOumid aenutens (Aanee — HOJI) u HamMeHbliee oOlee
kpatHoe (nanee — HOK), octaTkoB 1mo Moayito, aroputMa EBkiuaa ajis pemeHus
3a/1a4 B LETBIX YUCIIAX.

KommiekcHble umcna. AnreOpandeckas M TPUTOHOMETpUYecKas (HOPMBI
3aMACA KOMIUIEKCHOTO 4Hclia. ApU(PMETHUYECKHE OMNEpali € KOMIUJIEKCHBIMA
yuciaamMu. M300pakeHHUEe KOMIUJIEKCHBIX YHMCEN HA KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-0#i CTeNEHU U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN IS PEIICHUS (PU3MUECKUX U TEOMETPUUYECKUX 3a1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb VPAaBHEHUWA W HEPABEHCTB. PaBHOCHIIBHBIC
CUCTEMBI U CUCTEMBI-CIICICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT00p  KOpHEH  TPUIOHOMETPHUYECKMX  YPABHEHH € MOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH. PEIEHNE TPUTOHOMETPUUECKUX HEPABCHCTB.

OCHOBHBIE METOABI PCUICHUS TOKA3aTCJIbHBIX W JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIC METO/IbI PEUICHUS UPPALIMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIC METOJBI PEUICHUST CHUCTEM M COBOKYIHOCTEH PalMOHAIBHBIX,
UPPALMOHAIBHBIX, MOKA3ATEIbHBIX U JIOTAPU(PMUYCCKAX YPABHCHHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMHU.



[IpuMeHeHHE  ypaBHECHWH, CHCTEM W HEPABEHCTB K  PELICHUIO
MAaTEMaTHYECKAX 3a1a4 M 33]a4 M3 Pa3IM4HbIX OO0JIACTEH HAYKW W PEaNbHOMN
YKU3HU, MHTEPIPETALMs IOTYUYEHHBIX PE3YJIBTATOB.

DyHKIHMU H rpapuKH

I'padpuk xomnozuumu QyHkumii. ['eomerprueckue 00pa3bl ypaBHCHUH W
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

TpuronomeTpuueckue QyHKIMU, UX CBOHCTBA U rpaduKy.

['padmueckne METONMBI pEUICHHsS YPABHEHW M HEPABEHCTB. [ 'paduueckue
METO/IbI PELICHUS 33144 ¢ TapaMETPaMH.

Hcnonb3oBanne rpadpukoB (QyHKOMNA i1 KCCIAENOBAHUS TPOLECCOB W
3aBUCUMOCTEMN, KOTOPbIE BO3HMKAKOT MPH PEUICHWH 330a4 W3 APYTUX Y4eOHBIX
MPEAMETOB U PEATTbHON YKU3HH.

Havana maremaTnyeckoro anajamusa

[IpuMeHEHHE MPOU3BOIHON K MUCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh W
3KCTpeMyMbl.  HaxokmeHue  HamOONblIEro W HAaMMEHBIIETO  3HAYCHHMN
HENPEPBIBHON (DYHKIMN HA OTPE3KE.

[IpuMeHeHHE NPOU3BOAHON JUIsl HAXOXKICHUS HAWIYYIIECr0 PELICHWS B
OPUKJIAJHBIX 3a7a4ax, JUIsl ONPEICICHHS CKOPOCTM M YCKOPEHHs MpOoLEcca,
3aIaHHOTO (POPMYJIOH WA rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO nepBooOpasHbiX. [lepBooOpasHbie
3NIEMEHTAPHBIX (PyHKUIMMA. [IpaBuiia HaXxokACHUs TEPBOOOPAZHBIX.

Hnarerpain. I'eomerpuyeckuit CMBICIT MHTErpaa. Brranciienue
onpeaenéHHoro uurerpaia no ¢popmyse Hetorona-JlelOnuna.

[IpuMeHeHHEe WHTErpajia A HAXOXKICHUS IUIOIANECH IMIOCKUX (QUryp u
00BEMOB FEOMETPUUECKHX TEJT.

[Tpumepbl pemiennii  nuddepeHuMaTbHbIX ypaBHEHUA. MareMarnueckoe
MOJECIUPOBAHUE PEATBHBIX TMPOLECCOB € MOMOWBI  au(PepeHIMaTBHBIX
YPaBHEHU.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJII'EBPA 151 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHHKA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpaskaaHCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YUYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  NPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NpPOLEAYyp TPaKIAHCKOTO OOMmEecTBa (BBIOOPHI, OMNPOCHl W JPYroe), yMEHHE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMHM B COOTBETCTBUM C HX
(YHKIMAMHY W HA3HAYEHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTh POCCUICKON TpakMaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLUJIOMY M HACTOSIILEMY POCCHUHCKOW MATE€MATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MATEMATUKOB U POCCHUHCKON MaTeMaTHIECKOM IIKOJIBL,
UCIOJB30BAHUE 3TUX JOCTIKEHWH B JAPYTUX HAyKax, TEXHOJIOrMsX, cdepax
SKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOrO HapoAa, cpopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHECHUEM JIOCTHXKEHUI HAyKW W JACATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJI4/a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKIIHOUAs 3CTETHKY MaTEMAaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHUNA, PACCYKACHUNA, BOCIPUUMYNBOCTD
K MaTeMaTH4YE€CKUM aCMEKTaM Pa3JInuHbIX BUIOB UCKYCCTBA,

S) pu3nueckoro BOCHIUTAHUSA:

C()OPMUPOBAHHOCTh YMEHHUS NPHUMECHATH MATEMATHUYECKUE 3HAHUS B
MHTEPECAX 30POBOT0 M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (30POBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, PeryysipHas Qu3nueckas akTUBHOCTD), (PU3NUYECKOE COBEPIICHCTBOBAHUE
IPH 3aHIATHIX CHOPTUBHO-03J0POBUTEIBHON NEATEIBHOCTBIO,

6) TPy10BOT0 BOCIMTAHUSL:

FOTOBHOCTb K TPYAY, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHHE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu U Peau30BBIBATH COOCTBEHHBIC KU3HCHHBIC [UJIAHBI,



FOTOBHOCT M CIHOCOOHOCT K  MAareMaTHYeCKOMY  OOpa3oBaHMID U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  3KOJIOTMYECKOM  KYJIBTYpbl, TIOHAMAHWUE BIMSHUS
COLIMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HAHKE TTI00AIIBHOTO XapaKTepa YKOJIOTHYECKUX TPOOIEM, OpUEHTALIHS
HA MPUMEHEHHE MATeMATHYECKUX 3HAHWHA JJi1 peuieHWsl 3anad B o0nacTu
OKPYXKAKOLIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
MOCJIEICTBUN JUIsl OKPY KArOLIEH CPenpl;

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
VPOBHIO  pa3BUTHS HAYKM W OOIIECTBEHHOW  NPAKTHKW, MOHMMAHHE
MAaTeEMaTHYECKO HayKH Kak c(epbl YEIOBEUYECKOM MACATECIBbHOCTH, 3TANoOB €&
Pa3BUTHST M 3HAYAMOCTH JUIsl PA3BUTHS LMBUJIM3ALUH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKH M MaTEeMATHYECKON KyJIbTYypOl Kak CpEACTBOM TO3HAHHMS MHpA,
TOTOBHOCTb OCYILECTBIIATh MPOCKTHYK) W HCCIEAOBATENBCKYHO JEATEIBHOCTD
WHAMBHAYAILHO U B TPYIIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSI

ba3osble Jjornyeckue aeiicreus:

BBISBIIAT M XAPAKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKM MATEMATHYECKHUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTIPEACTICHUS TOHATHI, YCTAHABIIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALUH,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPAX TPOBOAMMOI0 aHAJIN3A,

BOCIPUHUMATh,  (QOPMYJMpPOBaTb W  MPeoOpPa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIE,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUYMS
B (paKkTax, JAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIiaratb KPATCPUH s
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUN,

JIENaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
MHIAYKTUBHBIX YMO3aKIIFOYEHHU I, YMO3aKIFOUEHHUH 110 aHAIOT UM,

ITPOBOJUTE CAMOCTOSITENIBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(MpsiMbIE W OT MPOTUBHOTIO), BEICTPAUBATh APTyMEHTALMIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIECHUS M BBIBOJIBI,

BbIOMpaTh Crmoco0 pelicHust ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPUEB).



ba3oBble nuccienoBare/bCKue AeiicTBUS:

UCMOJIb30BaTh BONPOCHI KaK MCCIEAOBATENIBCKUIT WHCTPYMEHT IMO3HAHWS,
(GopMymupoBaTh  BOMPOCHI,  (PUKCHPYIOIIME  MPOTUBOPEUME,  OpolieMy,
YCTAHABIIMBATh MCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, APTYMEHTHUPOBATH
CBOIO TMO3HILIAI0, MHEHUE,

IPOBOAMTH CAMOCTOSTENBHO CIJIAHUPOBAHHBINA KCIEPUMEHT, UCCIICOBAHHE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTuueCKOT0 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSIMH, TPOLECCAMMU;

CaMOCTOATEILHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTam
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
IPEINOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH A€(PUIUTE MTHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALMIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATH,
CUCTEMATHU3UPOBaTh M HWHTEPHOPETUPOBATh MHPOPMALMIO PA3JIMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WH(OPMALHKIO, MPEACTABIATh €€ B Pa3MUHbIX (PopMax,
WLTIOCTPUPOBATH IPaPpUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KACHHS B COOTBETCTBHM C YCIIOBUSIMHA U
HeJsiMi - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PELICHUsS 3a1auH,
KOMMEHTUPOBATH IMOTYYEHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHUS 3aAaBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOH TEMBI,
npoOJieMbl, pPEIacMON 3adauv, BBICKA3bIBATh HWJIEW, HALEJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIIATE CBOW CYXKACHUA € CY)KACHUAMH APYIUX YYaCTHUKOB
auanmora, 0OOHApyXMBaTh PA3JIMUME M CXOACTBO MO3ULMM, B KOPPEKTHOWH (opme
(opMyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATE PE3YJIBTATHI PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIIEA0BAHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YYETOM 3ajad
MPE3CHTAIMK U OCOOEHHOCTEH ayIMTOPUHU.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBUS



Camoopranu3anusi:

COCTaBJIATh IJIaH, AITOPATM PEIIEHUS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHUS C
YUETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ YYETOM HOBOM MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/VIEKT:

BIQJCTh HABbIKAMM  TO3HABATEIIBHOH  peUIEKCMM KAk  OCO3HAHHMs
COBEpIIACMBIX JECHCTBUI U MBICTUTEILHBIX MPOLECCOB, UX PE3YJIBTATOB, BIAJECTh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MPOLECca W Pe3ysbTrara pPEIIeHUs
MaTEMATHYECKOM 3a1a4H;

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUW 33a4H,
BHOCUTh KOPPEKTHBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX,
HalICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIHU U YCIOBUAM, OOBSACHATH PUYHHBI
JOCTUKECHHSI WJTM HEAOCTUKCHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHAasI AEATE/IbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboTBl MpU pEHICHWMH Y4YeOHBIX 3aJay, NOPUHAMATh LEllb COBMECTHOH
JEATEILHOCTH, TUIAHUPOBATh OPraHW3alMI0 COBMECTHON pabOThI, paclpeacisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKIaTh MPOIECC W PE3yJbTar PpadoThl,
000011aTh MHECHUS HECKOJIBKHUX JTFO/ICH;

Y4acTBOBAaTh B IPYNIOBBEIX (opmax paboTel (00CYKAcHHs, OOMEH MHEHUA,
«MO3rOBBIE IITYPMBI» W  WHBIE), BBHIMOJHITH CBOK 4YacTb pabOTBl W
KOOPAVMHHUPOBATh CBOM JECHCTBHS € JIPYIMMHM WJICHAMW KOMAaH[Ibl, OLICHWBATH
Ka4eCTBO CBOEIO BKJIAJa B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 10 kjaacce 0OOydYarOIIMACS MOJYUYUT CIEAYIOLINAC
MPEAMETHBIE PE3YJITATHl MO OTACIBHBIM TEMaM padoyeii mMporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3ay .

Yucaa v BBIYUCTCHUS:

CBOOOJHO OINEPUPOBATh MOHATHSAMU. PAlMOHAILHOE 4YKCIIO, OCCKOHEYHAs
NEPUOINYECKast ApoOb, TPOLEHTHI, HWPPALMOHAIBLHOE YWCI0, MHOXECTBA
PAUMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb NIEUCTBUTEIILHOTO YUCIIA,

NPUMEHATH JpOOM M TPOUEHTHI JUIsl PEUICHHS MNPUKIAJAHBIX 3aJa4 W3
Pa3IMYHBIX OTPACIIENA 3HAHUN U PEATBHON KU3HU,

MPUMEHSTH MPUOIVIKEHHBIC BHIUMCIICHUS, TPABUJIA OKPYTJICHUS, TPUKUJIKY U
OLICHKY pe3yJIbTara BEIYNUCIICHUI,



CBOOOAHO OMNEPUPOBATH TOHATHEM: CTENEHb C LEJbIM MOKAa3aTeleM,
UCIOJB30BaTh MOAXOAAINY0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN IS PEMICHUS
MPAKTUYECKUX 3124 W MTPEICTABIICHHUS JaHHBIX,

CBOOOJHO OMEPUPOBATH MOHATUEM: APUPMETHUECKUN KOPEHb HATYyPaIbHOMN
CTEIIECHH,

CBOOOHO OMEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTENIEM,

CBOOOJHO ONEPUPOBATh MOHATUSAMH. JIOTApU(PM YKCIA, JCCATHYHBIE U
HATYpPaJIbHBIE JTIOTAPU(PMBIL,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. CHHYC, KOCHHYC, TAHT'€HC, KOTAHIEHC
YHCJIOBOI0 apryMeEHTa,

OIIEPUPOBATEH MOHATUAMU. aPKCUHYC, aPKKOCHHYC W apPKTAHI'€HC YHUCIIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIMEPUPOBATh MOHATHUSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTRO,
PAaBHOCUJILHBIEC YPABHEHUS U YPABHEHUA-CIICICTBHS, PABHOCUIILHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOMBl PEIICHUS PALMOHAIBHBIX W IPOOHO-
panvoOHANBHBIX YPAaBHEHHWH, IPUMEHATH METOJ WHTEPBAIIOB Ui PELICHUS
HEPABEHCTB,

CBOOOJTHO OMEPUPOBATH MOHATUSMH. MHOTOYIEH OT OJHOH MEPEMEHHOM,
MHOTOYJIEH € MLedbiMU  KO3((PUUMEHTAaMU, KOPHH MHOTOYICHA, NPUMEHSTH
JEJICHUE MHOTOYIEHA HA MHOTOYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHUS 3a1aY;

CBOOOJHO OMNEPUPOBATH MOHSATUSMHU. CHCTEMA JIMHEHHBIX YpPaBHEHWH,
MaTpuLa, ONPEAEIUTENb MATpULbl 2 X 2 KW €ro TeOMETPUYECKUH CMBICT,
MCITOJIB30BATh CBOMCTBA ONMpEAENUTENs 2 X 2 IS BBIYMCIICHHMS €0 3HAYCHUS,
[PUMEHATE ONPEACIIATENIA Ui PELICHUS CHUCTEMBI JIMHEHHBIX YPaBHEHUH,
MOJIEJTAPOBATh PEAJIBHBIE CUTYAIlUH C MTOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN,
WCCIIENOBATH IOCTPOCHHBIE MOJEIA € TOMOIIBIO MATPULl U ONPEHACITUTEIIEH,
WHTEPIPETUPOBATH IMOIYYEHHBIA PE3ybTarT,

UCIOJb30BaTh CBOWCTBA JEHCTBUI € KOpHSAMH Uil TPeoOpa3oBaHUs
BBIPOKCHUM,

BBIMIOJIHATE MPEe0OPa30BaHUs YACIOBBIX BBIPAKECHUH, COAEPKAIMX CTETICHA C
PAlMOHAIBEHBIM ITOKA3aTEIEM;

UCIOJIb30BaTh CBOICTBa JaorapugmoB VTS npeoOpa3oBaHus
Jorapu(hpMUUYECKUX BBIPAKCHHIA,

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTEIIbHBIE U
Jorapu(pmMHUECKUE YPABHEHUS, HAXOAUTh X PEIIEHUS C MOMOIIBIO PABHOCHIIbHBIX
[IEPEXOI0B WA OCYILECTBIISAS IPOBEPKY KOPHEH,



OPUMEHSITh OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYJIbI sl MPEOoOpa30BaHUs
TPUTOHOMETPAYECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH MOHITHEM: TPHUTOHOMETPHYECKOE YPaBHEHUE,
OPUMEHATh  HEOOXOauMbIE  (OPMYJIBI  JUIsl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA,

MOJICTTUPOBATh pEAIbHbIE CUTYallud Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCIOBHKO 33Ja4d, WCCIEA0BATh
NOCTPOCHHBIE MOJCITN C HCIOJIb30BAHMEM anmnapara ajareopel.

DOYyHKIHH ¥ rpaduKH:

CBOOOJHO OMEPUPOBATh MOHATHIMHA: (PYHKLHMS, CIOCOOBI 3a1anust (PyHKIMH,
B3aMMHO OOparHble (QYHKIUM, KoMmo3uuus (yHKouid, rpaduk QyHKIMY,
BBITIOJHATH 3JIEMEHTAPHBIE TPE0OPa3oBaHus IpapuKoB PyHKLHAI;

CBOOOJHO OMEPUPOBATh MOHATUAMHU. OOJACTh OMPEACICHUS M MHOXKECTBO
3HAUEHUI PYHKIMH, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh TOHATHIMH: YETHBIE M HEUYETHBIE (PyHKUMH,
NEPUOANYECKAC (PYHKIIMU, MPOMEKYTKM MOHOTOHHOCTH (DYHKLIMW, MAKCUMYMBI U
MUHUMYMBl (PyHKIMU, HauWOONbIIEC W HAUMEHbIIEE 3HAYCHUE (YHKIMU Ha
MPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU. CTENEHHAs (PYHKLIHS C HATyPAIbHBIM U
LEJIBIM TOKa3aTeneM, rpaQuk CTENEHHOW (PYHKIMH C HATYpPaJlbHBIM M LEIBIM
nokasareynem, rpaguk KOpHs N-0il CTENEeHM Kak (PyHKUHMM OOpPATHOW CTENEHU C
HATYPAJIbHBIM MMOKA3aTEeNEM;

ONEPUPOBATh TOHATUSAMHU: JIMHEHHAS, KBaJAPAaTU4HAsI W JPOOHO-JTHHEHHAs
()YHKLMH, BBIOJIHATE 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPAPHUKOB,

CBOOOJHO ONEPUPOBATh MOHATHAMM. IMOKa3aTreiabHas W Jorapupmuyeckas
(YHKIMH, WX CBOWCTBA WM TrpaduKH, HMCMONB30BaTh WX TPaQUKH ISl PEIICHUS
YPaBHEHHI,

CBOOOJHO OMNEPUPOBATH MOHSATUSAMHU. TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpEACTIEHNE TPUTOHOMETPUYECKHUX (DYHKIMIA YMCIIOBOTO apryMEHTA,

UCIOJIb30BaTh rpaguku (QYHKIMA 719 UCCIIEIOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MPH PEIIEHUM 33]a4 M3 JPYIHX YUYEOHBIX MPEAMETOB M PEATbHOM
JKU3HU, BBIPAKATh (POPMYJIAMH 3aBUCUMOCTH MEXKTY BETMUMHAMM,

Havana maremMaTH4eckoro anaansa:

CBOOOJHO OMNEPUPOBATH MOHATHUAMH: apU(PMETHUECKAsT M TEOMETPHUYECKAsS
nporpeccusi, 0ECKOHEUHO yOBIBAKOIIAS T€OMETPUYECKAs MPOTPECCHS], JIMHEHHBINA 1
AKCIMOHEHIMATIBHBINA pOCT, (POPMyJIa CIOKHBIX MTPOLEHTOB, UMETh MPEICTABICHHUE
O KOHCTaHTE,

UCMOJIb30BaTh MPOrPECCUU AJII PELICHUS PEAbHBIX 3a/1a4 MPUKIAAHOTO
Xapakrepa,



CBOOOJHO ONMEPUPOBATH MOHATUSAMU: MOCIIEA0BATENBHOCTD, CIIOCOOBI 3a1aHHS
[TOCJIEAOBATEIBHOCTEN, MOHOTOHHBIE M OrPAaHWYEHHBIE I1OCIIEN0BATEILHOCTH,
[IOHUMATh OCHOBBI 3apOXKIEHHs MAaTeMarTM4yecKoro aHajaM3a Kak aHajnsa
OCCKOHEYHO MAaJIbIX;

CBOOOJHO OMEPUPOBATh TMOHATHUSAMHU. HEMNPEPBIBHbIE (PYHKIKW, TOYKH
pazpbiBa rpaduka pyHKIKMM, aCUMITOTHI Tpaduka QyHKINN,

CBOOOJHO ONEPUPOBATh MOHATUEM: (YHKIUS, HEMPEPBIBHAS HA OTPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIWI ISl pELICHMS 3a/1a4,;

CBOOOJHO ONEPUPOBATH TMOHATUSMU. TEPBas W BTOpas MNPOU3BOJIHBIC
(yHKIMH, KacaTenbHast K rpaguKy QyHKINW,

BBIYUCIIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIEHHS, YACTHOIO U KOMIIO3ULIAA
IBYX (DYHKIHI, 3HaTh MPOU3BOHBIC HIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BATh TEOMETPUYCCKUN M (DU3UYECCKUH CMBIC MPOWU3BOJHOMN IS
pereHus 3anauy.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OMEPUPOBATH  MOHATHUSIMU.  MHOXKECTBO, OMNEpaluu  Hax
MHOXKECTBAMMU;

UCIIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH arapar Ui ONMUCaHUs pealbHbIX
IPOLIECCOB U SIBJIEHUH, MPU PELICHAN 33124 U3 IPYTUX YUYCOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSIMU. OINPEACTICHUE, TEOPEMA, YPABHECHHE-
CJICICTBUE, CBOMCTBO MAaTEMaTHYECKOr0 00BEKTA, 10KA3aTENbCTBO, PABHOCHIIBHBIE
VPaBHEHUS W HEPABEHCTBA.

K koHmy oOyuenus B 11 kjacce 0OOydYarOIIMACS MOJYUYUT CIEAYIOLINAEC
OPEIMETHBIE PE3YJbTaThl MO OTACIBHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3ay .

Yucsia 1 BIYUCICHHS:

CBOOOJHO OMEpPUPOBaTh TMOHATHUSMHU. HATYPAJIBHOE W LENOE YHUCIIO,
MHOXKECTBA HATYPAIBHBIX M LEJBIX YUCEN, WUCIOIB30BaTh MPU3HAKK JETUMOCTH
uensix uyncen, HOJL n HOK HarypasibHBIX uncen s peleHus 3a1a4, TPUMEHSITh
anroput™ EBKkiuaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOAYJK), 3alKChIBAaTh
HATypaJIbHBIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO ONEPUPOBATh MOHATHAMM. KOMIUIEKCHOE YHCIIO W MHOKECTBO
KOMIUICKCHBIX YHCEJl, MPEACTABIATH KOMIUICKCHBIE YMCIa B aIreOpanyeckol u
TPUTOHOMETPUYECKOH (POpPME, BBIMIOIHATE ApU(PMETHUECCKUE ONEPAIUN C HUMU U
n300paXkaTh HA KOOPAMHATHOMN MIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



CBOOOAHO OMEPUPOBATh MOHATUSMHU. HPPALMOHAIBHBIC, MOKA3aTEIIBHBIE W
Jorapu(pMUUECKNE HEPABEHCTBA, HAXOAUTh WX PEIIEHUS C€  MOMOIIBIO
PaBHOCUIIBHBIX MIEPEXOIOB;

OCYIIECTBIATE OTOOp KOPHEH TNPH PELICHHM TPUTOHOMETPHUYECKOTO
VPaBHEHMUS;

CBOOOJHO OMEPUPOBATh TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
OPUMEHATh  HEOOXOauMbIE  (OPMYJIBI  JUIsl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHAMM: CHCTEMA U COBOKYITHOCTh YPABHCHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTDH PELICHUS
CUCTEMBI U COBOKYITHOCTEN pALMOHAIIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEbHBIX U
Jorapu(pmMUUECKUX YPABHEHH N HEPABEHCTB;

pewarb panuoHaIbHEIE, UppanoHaIbHBIE, [TOKa3aTEIbHEIE,
Jorapu(pMUUECKUEe M TPUTOHOMETPHUYECKME YPABHEHUST M HEPABECHCTBA,
coJiepyKalle MOLYJIM U apameTpsl,

OPUMEHATH TpauUeCKUE METOIbI ISl PELICHUSI YPAaBHEHUI W HEPABEHCTB, a
TAKKE 3a/1a4 ¢ TapaMeTpaMy;

MOJICTTUPOBATh pEAIbHbIE CUTYallud Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHHUs, HEPABEHCTBA W HMX CHUCTEMBI MO YCIOBHUIO 3a1ayd,
UCCIICIOBATh MOCTPOCHHBIE MOJEM C HCIOJIb30BAHMEM anmnapara aareOpsl,
WHTEPIPETUPOBATH IMOJYYEHHBIN pe3yIbTar.

DOYyHKIHH ¥ rpaduKH:

CTpOUTHh TpapuKh KOMNO3MIMKA (YHKIUI C TOMOINBI0 3JIEMEHTAPHOTO
WCCJICIOBAHMSI M CBOMCTB KOMITO3ULIMU ABYX (DYHKIIMIA,

CTPOUTh TEOMETpUYECKHEe 00pa3bl yPaBHCHHMIA W  HEPABEHCTB  Ha
KOOPAUHATHOM IJIOCKOCTH,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. TpapUKH  TPUTOHOMETPHUYECCKHUX
ININIVIZ

OPUMEHATh (QYHKUUM JIS MOJCIIMPOBAHMS M WCCIICIOBAHHWS PEaATbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4YeCKOro anajamsa:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIICA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U BKCTPEMYMBI,

HAXOAWTh HAaMOOJIbIIEE U HAMMEHBIIEE 3HAUYCHUS (PYHKIIMH HEMPEPBIBHOM Ha
OTPE3KE;

WCIIONB30BaTh MPOU3BOAHYIO ULl HAXOXKACHUS HAWIY4IIEro pELIEHUsS B
NPUKIIAJHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMMYECKMX, 3ajayax, Ui
ONPEACTIEHUS] CKOPOCTH M YCKOPEHHWs NPOLECCa, 3aJaHHOTO (OpMYIoi Hiu
rpadukom;



CBOOOAHO OMEPUPOBATH MOHATHSAMH. MEPBOOOpA3Hast, ONPEACTEHHBIN
WHTETPAJl, HAXOJWUTh MEPBOOOPA3HBIC HIIEMECHTAPHBIX (PYHKUMHA W BBIYHCIATH
uHTerpai no gpopmyne Herotona-JIeliOnuna;

HAXOAWTh MJIOMAAH TNIOCKUX (UTYP U OOBEMBI TE C MOMOIIBIO UHTETPAIIA,

UMETh MPEIACTABICHUE O MAaTeMAaTHYeCKOM MOJCIMPOBAHUM HA TMPUMEPE
cocrapneHus M PepeHuaNIbHbIX YPABHEHNUH,

pelaTh NPHUKIAIHBIE 334a4d, B TOM YHCIE COLHUAIBHO-3KOHOMUYECKOTO W
(pM3NUECKOro XapakTepa, CPeACTBAMU MATEMATHYECKOTO aHATTU3A.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposrbie)
n/n NPOrpamMmslI Bcero Kontpoabrbie | Hpakriseckite o0pa3oBaTe/ibHbBIE
padoTbI padoTbI pecypeni
MHO€eCTBO AEHCTBUTEIBHBIX YUCEL.
| Mmuorounensl. PanioHanbHble ypaBHEHUs U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEHHBIX
YpPaBHEHUI
5 Oyukiun u rpapuku. Crenennas GyHKUUsS C 19 |
LIeJIbIM TIOKa3aTeseM
3 Apudmerndecknii KOpeHb N-OH CTEMEHH. 15 |
HppaunoHanbHble ypaBHEHUS
4 ITokazatenpHast pynkus. [TokasarenpHble 10 |
ypaBHEHUSI
5 Jlorapudmmueckast QyHKIUS. 18 |
Jlorapudmmueckue ypaBHEHHs
6 TpuroHomerpuyeckue BbIpakeHUsl U 2 !
ypaBHEHUSI
7 ITocnenoBatenbHOCTH U POTPECCUU 10 1
HenpepsiBHbie pynkunu. [IponssogHast 20 1
9 [TosTOpeHue, 0600IIEeHHEe, CHCTeMATHU3ALIHS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KonunyectBo yacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposrbie)
n/n NPOrpaMMblI Bcero Kontpoabrbie | Hpakriseckite o0pa3oBaTe/ibHbBIE
padoTbI padoTbI pecypeni
! Hccnenosanue GyHKIIHI ¢ TOMOIIBIO 2 !
IPOM3BOHON
2 [TepBooOpa3Hasi u UHTErpaI 12 1
3 I'padyku TpUrOHOMETPUUECKUX (DYHKIIHH. 14 !
TpuroHomerpudeckne HepaBEeHCTBA
4 HpparnmoHanbHble, TOKa3aTeNbHbIC U Y !
norapuMIyecKkre HepaBeHCTBA
KomnekcHble yncna 10 1
6 HarypanbHble 1 Liesble Yncia 10 1
CucTeMsl paliOHAIBHBIX, HPPALIOHATBHBIX
7 MOKA3aTeIbHBIX U JIOrapU(PMUIECKUX 12 1
YpPaBHEHUI
8 3amauu ¢ napameTpamu 16 1
9 [TosTOpeHue, 0600IIEeHHEe, CHCTeMATHU3ALIHS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE INTAHUPOBAHUE

10 KVIACC
KonunyectBo yacos DJeKTPOHHbBIE
°
Jrj;n Tema ypoxa Bcero Kourpoabuere | paxtirieciue i[:;:leﬂl/lﬂ :g]()l::())?;eenbﬂble
padoTbI padoTbI pecypeni
| MHO3keCcTBO, ONepalyy HaJl MHOXKECTBAMU |
U UX CBOWCTBA 01.09.2025
2 Huarpammel Jiinepa-BenHa 1 03.00.2025
3 [IpumeneHne TEOPETUKO-MHOKECTBEHHOTO |
anmnapara Il peleHus 3aaa4 05.09.2025
Paunonanbubie uncia. OOBIKHOBEHHBIE U
4 eCATUYHBIE TPOOH, ITPOLIEHTHI, 1
geCKOHequleH iepnonfm:cxne apobu 05.09.2025
Paunonanbubie uncia. OOBIKHOBEHHBIE U
5 eCATUYHBIE TPOOH, ITPOLIEHTHI, 1
geCKOHequleH iepnonfm:cxne apobu 08.09.2025
6 [Ipumenenne npodeii 1 MPOLICHTOB IS |
pelIeHns TPUKJIaAHbIX 32144 10.09.2025
7 [Ipumenenne npodeii 1 MPOLICHTOB IS |
pelIeHns TPUKJIaAHbIX 32144 12.09.2025
g JencTeuTenbHble ynucna. PalimoHanbHbie U |
HPPALMOHAJIBHBIE YUCIIA 12.09.2025
9 Apudmerndeckue onepanuu ¢ |
JIENCTBUTENIBHBIMUA YACIaMU 15.09.2025
10 Monynb IEACTBUTEIBHOIO YUCHA U €r0 1




CBOMCTBA

17.09.2025

11

[TpubnmkéHHbIE BBIYUCICHUS, TIPaBUIIA
OKPYIUIEHMS], IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIIEHUI

19.09.2025

12

OcHoOBHBIE MECTObI PEHICHUS LEJIbIX U
IpoOHO-PallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

19.09.2025

13

OcHoOBHBIE MECTObI PEHICHUS LEJIbIX U
IpoOHO-PallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

22.09.2025

14

OcHoOBHBIE MECTObI PEHICHUS LEJIbIX U
IpoOHO-PallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

24.09.2025

15

MHOro4aeHb! OT OAHOH NEPEMEHHOM.
JleneHne MHOTO4JIeHa HA MHOTOUJIEH C
octatkoM. Teopema besy

26.09.2025

16

MHoro4ieHsI ¢ 1ebiMu ko3 pdurmerramu.

Teopema Buera

26.09.2025

17

Pemenne cucrem JIMHEMHBIX YPaBHEHUN

29.09.2025

18

Pemenne cucrem JIMHEMHBIX YPaBHEHUN

01.10.2025

19

Marpuna CUCTEeMbI TMHENHBIX YPABHEHUI.
Onpenenuresib MaTPULLI 2X2, €T0
r€OMETPUYECKUN CMBICI U CBOWCTBA,
BBIYMCJICHHE €r0 3HAYEHUs

03.10.2025

20

Onpenenuresib MaTPULLI 2X2, €T0
r€OMETPUYECKUN CMBICI U CBOWCTBA,

03.10.2025




BBIYMHMCJIICHHUE €10 3HAYCHUA

21

IIpumenenue onpeaenuTens Ajs peLIeHus
CHUCTEMBI JINHEWHBIX YPaBHEHU

06.10.2025

22

Pemennie npukiIagHbIX 33424 ¢ TOMOILBIO
CHUCTEMBI JINHEWHBIX YPaBHEHU

08.10.2025

23

Pemennie npukiIagHbIX 33424 ¢ TOMOILBIO
CHUCTEMBI JINHEWHBIX YPaBHEHU

10.10.2025

24

KontponbHas padora: "PaunonanbHblie
ypaBHEeHUsI U HepaBeHCTBa. CHCTEMbI
JMHENHBbIX ypaBHEHU"

10.10.2025

25

OyHKIWsI, CIOCOOBI 3aaHuUs (PYHKIIHH.
Bsanmuo obpatHble QyHKITUM.
Komno3znuus ¢pyHkumii

13.10.2025

26

I'paduk pyHKUMN. DeMeHTapHbIE
npeoOpa3oBaHus rpa@UKOB PyHKIHUN

15.10.2025

27

OOnacTh onpeneneHus: 1 MHOKECTBO
3HaueHni pynkunu. Hynu GyHkumm.
ITpomMekyTKHU 3HAK MTOCTOSTHCTBA

17.10.2025

28

UérHble 11 HeYETHBIE (PYHKIIHHL.
[Tepnonnveckue pynkunu. IIpomexyrku
MOHOTOHHOCTH ()YHKIIMU

17.10.2025

29

MakcuMyMbl 1 MUHUMYMBI (DyHKIHH.
Haubonbiiee 1 HanMeHbIIee 3HAUECHUE
(YHKIMU Ha IPOMEKYTKE

20.10.2025

30

JluneliHast, KBagpaTU4HAs U JPOOHO-
TuHeHHast QyHKIIH

22.10.2025

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHUE TPaPUKOB STUX PYHKIUH

24.10.2025




DJIeMEHTapHOE UCCIIEIOBAHUE U

32 NOCTpOeHHE TPaPUKOB STHX PyHKLIUH 24.10.2025
3 Crenens ¢ LieabIM NokaszareneM. bunom

Herotona 05.11.2025
34 Crenens ¢ LieabIM NokaszareneM. bunom

Herotona 07.11.2025

CrenenHast GyHKUIUS C HATYPAJTBHBIM H
35 :;;;?KnoxasaTeneM. Eé cBolicTea u 07112025
36 KontponbHas pabdora: "Crenennas

¢ynkuums. E€ coticTa u rpadux” 10.11.2025
37 Apudmerndeckuii KOpeHb HATYPATBHON

CTEINEHHU U €ro CBONCTBA 12.11.2025
38 Apudmerndeckuii KOpeHb HATYPATBHON

CTEINEHHU U €ro CBONCTBA 14.11.2025
39 [IpeobpazoBaHMs YHCIOBBIX BBIPAKEHUH,

COMEepIKAIINX CTENEHN U KOPHHU 14.11.2025
40 [IpeobpazoBaHMs YHCIOBBIX BBIPAKEHUH,

COMEepIKAIINX CTENEHN U KOPHHU 17.11.2025
A1 [IpeobpazoBaHMs YHCIOBBIX BBIPAKEHUH,

COMEepIKAIINX CTENEHN U KOPHHU 19.11.2025

Hppaunonansuble ypaBHeHUsl. OCHOBHbBIE
42 METObI p?LHGHI/Iﬂ HUppaLUOHAIBHBIX 21.11.2025

YpaBHEHUM

Hppaunonansuble ypasHeHUs.. OCHOBHbBIE
43 METObI p?LHGHI/Iﬂ HUppaLUOHAIBHBIX 21.11.2025

YpaBHEHUM
44 Hppaunonansuble ypasHeHUs.. OCHOBHbBIE




MECTOAbI PCHICHUA UPPALUOHATIBHBIX
YpPaBHEHUI

24.11.2025

45

PaBHOCHUIBHBIE TEPEXOBI B PELICHUN
HPPaLMOHATIbHBIX YPaBHEHUN

26.11.2025

46

PaBHOCHUIBHBIE TEPEXOBI B PELICHUN
HPPaLMOHATIbHBIX YPaBHEHUN

28.11.2025

47

PaBHOCHUIBHBIE TEPEXOBI B PELICHUN
HPPaLMOHATIbHBIX YPaBHEHUN

28.11.2025

48

PaBHOCHUIBHBIE TEPEXOBI B PELICHUN
HPPaLMOHATIbHBIX YPaBHEHUN

01.12.2025

49

CaoiicTBa u rpaduk KOpHS N-0if CTENeHN
Kak GyHKIMHU OOpaTHOM CTENEHH C
HaTypaJbHBIM NOKAa3aTeleM

03.12.2025

50

CaoiicTBa u rpaduk KOpHS N-0if CTENeHN
Kak GyHKIMHU OOpaTHOM CTENEHH C
HaTypaJbHBIM NOKAa3aTeleM

05.12.2025

51

KontponbHas padora: "CsoiicTBa u rpapuk

KOpHs n-0i creneHu. MppaunoHanpHble
ypaBHeHus"

05.12.2025

52

CTeHeHb C paLII/IOHaJ'IbeIM ImoKas3artreJsieM U
eé CBOICTBa

08.12.2025

53

CTeHeHb C paLII/IOHaJ'IbeIM ImoKas3artreJsieM U
eé CBOICTBa

10.12.2025

54

CTeHeHb C paLII/IOHaJ'IbeIM ImoKas3artreJsieM U
eé CBOICTBa

12.12.2025

55

ITokazatenbHast pyHKIUS, €€ CBOHCTBA U
rpadpuk

12.12.2025

56

Hcnonb3oBanne rpaduka GyHKmm aist




pelIeHus: ypaBHEHUH

15.12.2025

Hcnonb3oBanne rpaduka GyHKmm aist

57
peLIeHNs YypaBHEHUI 17.12.2025
IlokazarenpHble ypaBHeHUs. OCHOBHBIC
58
METOBI p?meHI/m MOKa3aTeTbHBIX 19.12.2025
yYpaBHEHHIA
IlokazarenpHble ypaBHeHUs. OCHOBHBIC
59
METOBI p?meHI/m MOKa3aTeTbHBIX 19.12.2025
yYpaBHEHHIA
IlokazarenpHble ypaBHeHUs. OCHOBHBIC
60
METOBI p?meHI/m MOKa3aTeTbHBIX 9 12.2025
yYpaBHEHHIA
61 KontponbHas padora: "[lokazarenbHas
¢ynkus. [lokasaTenbHble ypaBHEHUs " 24.12.2025
62 JL : i
orapudwm uucna. CpoticTsa jorapugpma 26.12.2025
63 JL : i
orapudwm uucna. CpoticTsa jorapugpma 26.12.2025
64 JL : i
orapudwm uucna. CpoticTsa jorapugpma 29.12.2025
65
JlecsITHUHBIE U HATYPAJIbHBIE JIOTAPUPMBI 00.01.2026
66
JlecsITHUHBIE U HATYPAJIbHBIE JIOTAPUPMBI 00.01.2026
67 [IpeobpaszoBanne BbIpasKEHUH,
coZlepsKaIuX JorapudMbl 12.01.2026
68 [IpeobpaszoBanne BbIpasKEHUH,
coZlepsKaIuX JorapudMbl 14.01.2026




[IpeoOpa3oBanHue BbIpasKEHUH,

69

coziepsKalux jJorapruMbl 16.01.2026
70 Jlorapudmmueckas QyHKIuUs, €€ CBOHCTBA

u rpaduk 16.01.2026
71 Jlorapudmmueckas QyHKIuUs, €€ CBOHCTBA

u rpaduk 19.01.2026
7 Ucnonp3oBanne rpaduka GyHKINH A5

peLIeHNs YypaBHEHUI 21.01.2026
7 Ucnonp3oBanne rpaduka GyHKINH A5

peLIeHNs YypaBHEHUI 23.01.2026

Jlorapudmmueckue ypasHeHust. OCHOBHBIE
74 METObI p?LHGHI/Iﬂ JorapupMHUECKUX 23.01.2026

ypaBHEHUI

Jlorapudmmueckue ypasHeHust. OCHOBHBIE
75 METObI p?LHGHI/Iﬂ JorapupMHUECKUX 26.01.2026

ypaBHEHUI

Jlorapudmmueckue ypasHeHust. OCHOBHBIE
76 METObI p?LHGHI/Iﬂ JorapupMHUECKUX 28.01.2026

ypaBHEHUI
77 PaBHOCHIIBHBIE IEPEX O] B PELIEHUN

JorapuMIUYEcKUx ypaBHEHHI 30.01.2026
78 PaBHOCHIIBHBIE IEPEX O] B PELIEHUN

JorapuMIUYecKUx ypaBHEHHIA 30.01.2026
79 KontponbHas padora: "Jlorapupmudeckas

¢byskus. Jlorapudpmudeckue ypapHeHus" 02.02.2026
20 CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC

YHUCJIOBOTO APTYMEHTA 04.02.2026
81 CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC




YHCJIOBOIO apryMeHTa

06.02.2026

ApKCHHYC, apKKOCHUHYC U apKTaHI€HC

82

YHUCJIOBOTO APTYMEHTA 06.02.2026
%3 ApKCHHYC, apKKOCHUHYC U apKTaHI€HC

YHUCJIOBOTO APTYMEHTA 09.02.2026

Tpuronomerpuyeckas OKpy>KHOCTb,
84 onpenenveHI/Ie TPUTOHOMETPUUECKUX 11.02.2026

(YHKIMI YUCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpy>KHOCTb,
85 onpenenveHI/Ie TPUTOHOMETPUUECKUX 13.02.2026

(YHKIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 13.02.2026
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 16.02.2026
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 18.02.2026
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 20.02.2026
90 [IpeobpazoBaHne TPUTOHOMETPHUIECKUX

BBIPaKEHUI 20.02.2026
o1 [IpeobpazoBaHne TPUTOHOMETPHUIECKUX

BBIPAKECHUI 25.02.2026
9 [IpeobpazoBaHne TPUTOHOMETPHUIECKUX

BBIPaKEHUI 27.02.2026
3 [IpeobpazoBaHne TPUTOHOMETPHUIECKUX

BBIPAKECHUI 27.02.2026
94 Pemennie TpUrOHOMETPUYECKUX YPABHEHU




02.03.2026

95 Pemennie TpUrOHOMETPUYECKUX YPABHEHU 04.03.2026
96 Pemennie TpUrOHOMETPUYECKUX YPABHEHU 06.03.2026
97 Pemennie TpUrOHOMETPUYECKUX YPABHEHU 06.03.2026
98 Pemennie TpUrOHOMETPUYECKUX YPABHEHU 09.03.2026
99 Pemenrie TPUrOHOMETPUYECKUX YPABHEHUIN 11.03.2026
100 Pemennie TpUrOHOMETPUYECKUX YPABHEHU 13.03.2026
KonTponbHas padora:
101 Tpuronomerpuueckue Bpra>KeHI'/'I$[ 51 13.03.2026
TPUTOHOMETPUYECKUE YPABHEHUS
[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHHS
102 nocnenOBaTeanvOCTeH. Merton 16.03 2026
MaTE€MaTHYECKOU HHIYKLHH
MOHOTOHHBIE U OTPAaHUYEHHBIE
103 nocaegosaTenbHoCcTH. McTopus ananusa 18.03.2026
0ECKOHEYHO MAJIBbIX
104 Apudmerndeckas mporpeccust £0.03.2026
105 I'eomeTrpuueckas mporpeccust 20.03.2026
106 beckoHeuHo yObIBaroImas reoMeTpuyecKast
NpOorpeccus 23.03.2026




Cymma b6eckoHeuHO yObIBaroIIei

107 FEOMETPUYECKON MPOrPECCUH 25.03.2026
108 JIMHENHBIN 1 5KCIOHEHLMAIbHbBIN POCT.

Hucno e. @opmysia CIOKHBIX MPOLEHTOB 27.03.2026
109 JIMHENHBIN 1 5KCIOHEHLMAIbHbBIN POCT.

Hucno e. @opmysia CIOKHBIX MPOLEHTOB 27.03.2026
110 Hcnonb3oBanue nporpeccuu Ajsi PeeHUs

peabHBIX 3a4a4 MPUKIATHOTO XapaKkTepa 06.04.2026
11 KonrponpHas padora:

"ITocnenoBatenpbHOCTH U nporpeccun” 08.04.2026
112 HenpepriBHBIE (YHKINU U UX CBOHCTBA 10.04.2026
13 Touxka pa3pbiBa. ACUMIOTOTHI rpadUKOB

byHKIMH 10.04.2026
114 CaoiicTBa (pyHKIMI HEPEPHIBHBIX HA

OTpE3Ke 13.04.2026
115 CaoiicTBa (pyHKIMI HEMPEPHIBHBIX HA

OTpE3Ke 15.04.2026
116 Merton UHTEPBANOB [JIs1 PELIEHUS

HEPABEHCTB 17.04.2026
17 Merton UHTEPBANOB [JIs1 PELIEHUS

HEPABEHCTB 17.04.2026
118 Merton UHTEPBANOB [JIs1 PELIEHUS

HEPABEHCTB 20.04.2026
119 IIpumenenune CBOMCTB HENMPEPBIBHBIX

GyHKIUH 1S peleHus 3aaa4 22.04.2026
120 IIpumenenune CBOMCTB HEMPEPBIBHBIX

GyHKIUH 1S peleHus 3aaa4 24.04.2026




121 ITepBast u BTOpast MPOU3BOAHBIE PYHKIIUU 24042026
199 Ornpenenenne, reOMETPUUECKHUI CMBICTT

MPOU3BOAHON 27.04.2026
123 Onpenesnenue, GU3NMIECKUN CMBICT

MPOU3BOAHON 29.04.2026
194 YpaBHEHHUE KacaTeNbHOH K rpaduKy

byHKIMH 04.05.2026
195 YpaBHEHHUE KacaTeNbHOH K rpaduKy

byHKIMH 06.05.2026
126 [Ipon3BoaHBIE 3JI€MEHTAPHBIX (DyHKIIHIA 08.05.2026
127 IIpon3BoaHBIE 3I€MEHTAPHBIX (HyHKIIHIA 08.05.2026
128 IIpousBoaHast CyMMBbl, TPOU3BENEHUS,

YACTHOTO ¥ KOMITO3UIUU (DYHKIUH 11.05.2026
199 IIpousBoaHast CyMMBbl, TPOU3BENEHUS,

YACTHOTO ¥ KOMITO3UIUU (DYHKIUH 13.05.2026
130 IIpousBoaHast CyMMBbl, TPOU3BENEHUS,

YACTHOTO ¥ KOMITO3UIUU (DYHKIUH 15.05.2026
131 Kontponbhas pabdora: "[IponssogHas” 15052026
132 IToBTOpenue, obobIIeHNE, CHCTEMATH3ALUS

3HaHui: "YpaBHeHusa" 18.05.2026
133 IToBTOpenue, obobIIeHNE, CHCTEMATH3ALUS

3HaHui: "@yHkaun" 20.05.2026
134 Hrorosasi kKoHTpOsbHAs paboTa

22.05.2026




135 J4! 1 1
TOrOBast KOHTPOJIbHAs paboTa 29 05.2026
136 [TosTOpeHue, 0600IIEeHHEe, CHCTeMATHU3ALIHS !
3HAHMI 25.05.2026

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10




11 KVIACC

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

KourpoabHbie
Bcero
padoThI

IIpakTH4eckune
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

IIpumenenue nponu3BOIHOM K
UCCJICIOBAHUIO (PYHKITUI Ha
MOHOTOHHOCTb U SKCTPEMYMbI

01.09.2025

IIpumenenue nponu3BOIHOM K
UCCJICIOBAHUIO (PYHKITUI Ha
MOHOTOHHOCTb U SKCTPEMYMbI

03.09.2025

IIpumenenue nponu3BOIHOM K
UCCJICIOBAHUIO (PYHKITUI Ha
MOHOTOHHOCTb U SKCTPEMYMbI

03.09.2025

IIpumenenue nponu3BOIHOM K
UCCJICIOBAHUIO (PYHKITUI Ha
MOHOTOHHOCTb U SKCTPEMYMbI

05.09.2025

IIpumenenue nponu3BOIHOM K
UCCJICIOBAHUIO (PYHKITUI Ha
MOHOTOHHOCTb U SKCTPEMYMbI

08.09.2025

IIpumenenue nponu3BOIHOM K
UCCJICIOBAHUIO (PYHKITUI Ha
MOHOTOHHOCTb U SKCTPEMYMbI

10.09.2025

Haxoxnenue vaubonpiero u

HAVMEHBIIETO 3HAYEHUs] HEMTPEPBIBHON

(byHKIMU Ha OTpe3Ke

10.09.2025

Haxoxnenue vaubonpiero u




HAVMEHBIIETO 3HAYEHUS] HEMPEPBIBHON
(byHKIMU Ha OTpe3Ke

12.09.2025

Haxoxnenue Hanboab1IErO U
HAUMEHbBIIErO 3HAUYEHUST HETPEPHIBHOMN
(byHKIMU Ha OTpe3Ke

15.09.2025

10

Haxoxnenue Hanboab1IErO U
HAUMEHbBIIErO 3HAUYEHUST HETPEPHIBHOMN
(byHKIMU Ha OTpe3Ke

17.09.2025

11

Haxoxnenue Hanboab1IErO U
HAUMEHbBIIErO 3HAUYEHUST HETPEPHIBHOMN
(byHKIMU Ha OTpe3Ke

17.09.2025

12

Haxoxnenue Hanboab1IErO U
HAUMEHbBIIErO 3HAUYEHUST HETPEPHIBHOMN
(byHKIMU Ha OTpe3Ke

19.09.2025

13

IIpumenenue npon3BOIHOMN AJIA
HaXOX/I€HUsl HAaWJIy4LIero peLieHus B
MPUKJIAHBIX 3aa4ax

22.09.2025

14

IIpumenenue npon3BOIHOMN AJIA
HaXOX/I€HUsl HAaWJIy4LIero peLieHus B
MPUKJIAHBIX 3aa4ax

24.09.2025

15

IIpumenenue npon3BOIHOMN AJIA
OTpeNeNIeHUs] CKOPOCTH U YCKOPEHUsI
npouecca, 3aJaHHOro (GOPMYJION HITH
rpad koM

24.09.2025

16

IIpumenenue npon3BOIHOMN AJIA
OTpeNeNIeHUs] CKOPOCTH U YCKOPEHUsI
npouecca, 3aJaHHOro (GOPMYJION HITH
rpad koM

26.09.2025




17 Kommnozunus ¢pyHKImi £9.09.2025
18 Kommnozunus ¢pyHKImi 01.10.2025
19 Kommnozunus ¢pyHKImi 01.10.2025
20 I'eomerpuueckue oOpasbl ypaBHEHUH Ha

KOOPAWHATHON MJIOCKOCTH 03.10.2025
21 I'eomerpuueckue oOpasbl ypaBHEHUH Ha

KOOPAWHATHON MJIOCKOCTH 06.10.2025
2 KoutponbHas padora: "Uccnenosanne

(GYHKIUH ¢ TOMOIIBIO MPOU3BOIHON" 08.10.2025
3 ITepBooOpasHast, OCHOBHOE CBOMCTBO

nepBOOOPaA3HBIX 08.10.2025
iy ITepBooOpa3Hble 31€MEHTapHBIX (PYHKIIHH.

[IpaBuna HaXOKACHHUSI TEPBOOOPA3HBIX 10.10.2025
25 ITepBooOpa3Hble 31€MEHTapHBIX (PYHKIIHH.

[IpaBuna HaXOKACHHUSI TEPBOOOPA3HBIX 13.10.2025
26 Hurerpan. I'eomerpuyueckuil CMbICT

UHTErpajna 15.10.2025
7 Briuucnenue onpenenéHHOro HHTErpana

o popmyie HetoTona-JleitOHuma 15.10.2025
28 Briuucnenue onpenenéHHOro HHTErpana

o popmyie HetoTona-JleitOHuma 17.10.2025
29 [Ipumenenne nHTErpaga sl HAXOXKICHUS

Ioaaed Tiockux Guryp 20.10.2025
30 IIpuMeHeHne UHTerpaja sl HAXOXKIEHUS

00BEMOB reOMETPUYECKHUX TEJ 22.10.2025




[Ipumeps! pernennii nudepeHInaTbHbBIX

31 YpaBHEHUM 22.10.2025
37 [Ipumeps! pernennii nudepeHInaTbHbIX
YpPaBHEHUI 24.10.2025
MareMaTnuecKkoe MOAETUPOBAHUE
33 €aJIbHBIX IIPOLIECCOB € IOMOLIBIO
S[I/I(I)(I)epeHLIII/)IaJ]'-IIbeIX ypaBHelf/H?I 05.11.2025
34 KonrponbHas pabora: "IlepsooOpasHast u
uHTerpan" 05.11.2025
35 Tpuronomerpudeckne GyHKUNH, UX
CBOICTBA U rpaduKu 07.11.2025
36 TpuroHomerpudeckne GyHKLUNH, UX
CBOICTBA U rpaduKu 10.11.2025
37 TpuroHomerpudeckne GyHKLUNH, UX
CBOICTBA U rpaduKu 12.11.2025
18 TpuroHomerpudeckne GyHKLUNH, UX
CBOICTBA U rpaduKu 12.11.2025
39 TpuroHomerpudeckne GyHKLUNH, UX
CBOICTBA U rpaduKu 14.11.2025
OTb6op KOpHEH TPUTOHOMETPUIECKIX
40 ypaBHEHUN C HOMOLLII:IO 17.11.2025
TPUTOHOMETPHUECKOH OKPYIKHOCTH
OTb6op KOpHEH TPUTOHOMETPUIECKIX
41 ypaBHEHUN C HOMOLLII:IO 19.11.2025
TPUTOHOMETPHUECKOH OKPYIKHOCTH
OTb6op KOpHEH TPUTOHOMETPUIECKIX
42 YPaBHEHUN C MOMOILBIO 19.11.2025

TPUTOHOMETPUYECKON OKPYKHOCTH




OTb6op KOpHEH TPUTOHOMETPUIECKIX

43 ypaBHEHUN C HOMOLLII:IO 21112025

TPUTOHOMETPUUECKON OKPY>KHOCTH
44 Pemenve TpUroHOMeTpUYECKUX

HEPABEHCTB 24.11.2025
45 Pemenve TpUroHOMeTpUYECKUX

HEPABEHCTB 26.11.2025
46 Pemenve TpUroHOMeTpUYECKUX

HEPABEHCTB 26.11.2025
47 Pemenve TpUroHOMeTpUYECKUX

HEPABEHCTB 28.11.2025

KontponbHas padora: "I 'padpuku
48 TPUTOHOMETPUUECKUX (DYHKLMU.

TI;)I/IFOHOMGTI;)I/ILIGCKI/IG ?IZpa;leHCTBa" 01.12.2025
49 OCHOBHBIE METO/IbI PELIECHUS

MOKAa3aTeNIbHBIX HEPABEHCTB 03.12.2025
50 OCHOBHBIE METO/IbI PELIECHUS

MOKAa3aTeNIbHBIX HEPABEHCTB 03.12.2025
51 OCHOBHBIE METO/IbI PELIECHUS

MOKAa3aTeNIbHBIX HEPABEHCTB 05.12.2025
57 OCHOBHBIE METO/IbI PELIECHUS

MOKAa3aTeNIbHBIX HEPABEHCTB 08.12.2025
53 OCHOBHBIE METO/IbI PELIECHUS

JorapupMIYECKUX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METO/IbI PELIEHUS

JorapupMIYECKUX HEPABEHCTB 10.12.2025
55 OCHOBHBIE METO/IbI PELIECHUS

JorapupMIYECKUX HEPABEHCTB 12.12.2025




OcHoBHBIE MECTObI PEHICHUSA

20 JorapupMIYECKUX HEPABEHCTB 15.12.2025
57 OcHOBHbIE METO/IbI PeLIEHHUs

HppalUOHAJIbHBIX HEPABEHCTB 17.12.2025
58 OcHOBHbIE METO/IbI PeLIEHHUs

HUppalUOHAIbHBIX HEPABEHCTB 17.12.2025
59 OcHOBHbIE METO/IbI PeLIEHHUs

HUppalUOHAIbHBIX HEPABEHCTB 19.12.2025
60 OcHOBHbIE METO/IbI PeLIEHHUs

HUppalUOHAIbHBIX HEPABEHCTB 22.12.2025
61 I'paduieckne MeTONBI peIIEHHS

HPPaLMOHATIbHBIX YPaBHEHUN 24.12.2025
2 I'paduieckne MeTONBI peIIEHHS

HPPaLMOHATIbHBIX YPaBHEHUN 24.12.2025
63 I'paduieckne MeTONBI peIIEHHS

MOKA3aTeJIbHBIX YPABHEHUH 26.12.2025
64 I'paduieckne MeTONBI peIIEHHS

MOKAa3aTeNIbHBIX HEPABEHCTB 29.12.2025
65 I'paduieckne MeTONBI peIIEHHS

JorapuMIUYEcKUx ypaBHEHHI 09.01.2026
66 I'paduieckne MeTONBI peIIEHHS

JorapupMIYECKUX HEPABEHCTB 09.01.2026
67 I'paduieckne MeTONBI peIIEHHS

JorapupMIYecKUX HEPABEHCTB 12.01.2026

I'paduieckne MeTONBI peIIEHHS
68 noxasaTenvabIX U JJorapupMUIECKUX 14.01.2026

YpaBHEHUM
69 I'paduieckne MeTONBI peIIEHHS




MOKA3aTeIbHBIX U JIOTapHUPMUIECKIX
YpPaBHEHUI

14.01.2026

70

I'paduieckne MeTONBI peIIEHHS
MOKA3aTeIbHBIX U JIOrapU(PMUIECKUX
HEPaBEHCTB

16.01.2026

71

I'paduieckne MeTONBI peIIEHHS
MOKA3aTeIbHBIX U JIOrapU(PMUIECKUX
HEPaBEHCTB

19.01.2026

72

Kontponbhas padora: "HUppannoHaibHble,
NOKa3aTeJIbHBIE U JIOrapuhMUIECKHE
HepaBeHcTBa"

21.01.2026

73

KowmmekcHbie uncia. Anredpanyeckas u
TPUTOHOMETPHUECKasi POPMBI 3aHCH
KOMILIEKCHOT'O YHCIIa

21.01.2026

74

KowmmekcHbie uncia. Anredpanyeckas u
TPUTOHOMETPHUECKasi POPMBI 3aHCH
KOMILIEKCHOT'O YHCIIa

23.01.2026

75

Apudmerndeckue onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

26.01.2026

76

Apudmerndeckue onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

28.01.2026

77

N3o0paskeHne KOMIUIEKCHBIX YUCEIT Ha
KOOPAWHATHON MJIOCKOCTH

28.01.2026

78

N3o0paskeHne KOMIUIEKCHBIX YUCEIT Ha
KOOPAWHATHON MJIOCKOCTH

30.01.2026

79

®opmyna Myaspa. KopHu n-oii crenenun
13 KOMIUJIEKCHOTO YHClia

02.02.2026

80

®opmyna Myaspa. KopHu n-oii crenenun




N3 KOMIIJICKCHOI'O YucCja

04.02.2026

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCEIT OJIdA

81 pewmeHns PU3NIECKUX U F€OMETPUIECKUX 04.02.2026

3a7a4
%2 Kontponbhas padora: "KomriekcHble

yucna" 06.02.2026
83 HarypaneHbie 1 nenslie ynucia 09.02.2026
84 HarypaneHbie 1 nenslie ynucia 11.02.2026
85 IIpuMeHeHne NPU3HAKOB AEIUMOCTH

LIEJIBIX YHCEI 11.02.2026
%6 IIpuMeHeHne NPU3HAKOB AEIUMOCTH

LIEJIBIX YHCEI 13.02.2026
87 IIpuMeHeHne NPU3HAKOB AEIUMOCTH

nenbix yncen: HOJ{ u HOK 16.02.2026
28 IIpuMeHeHne NPU3HAKOB AEIUMOCTH

nenbix yncen: HOJ{ u HOK 18.02.2026
29 IIpuMeHeHne NPU3HAKOB AEIUMOCTH

LIEJIBIX YHUCEN. OCTATKH MO MOAYJIFO 18.02.2026
90 IIpuMeHeHne NPU3HAKOB AEIUMOCTH

LIEJIBIX YHUCEN. OCTATKH MO MOAYJIFO 20.02.2026

IIpuMeHeHne NPU3HAKOB AEIUMOCTH
91 LEJIbIX YHCe: anroput™M EBkiaunaa ans 25022026

pelIeHus 3a7a4 B LIEJbIX YACIaX
9 KonrponbHas pabora: "Teopus menbx

yucen" 25.02.2026
93 Cucrema 1 COBOKYITHOCTb YPABHEHUH.




PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIICACTBUA

27.02.2026

94

CucreMa 1 COBOKYITHOCTb YpaBHEHHIL.
PaBHOCHIIBHBIE CHCTEMBI 1 CUCTEMBI-
CIIEZICTBHSI

02.03.2026

95

OcHoOBHBIE MECTObI PEHICHUA CUCTEM U
COBOKYITHOCTEH pallHOHAJIbHBIX
YpPaBHEHUI

04.03.2026

96

OcHOBHbIE METOIbI PELIEHUs] CUCTEM U
COBOKYITHOCTEH MppaLOHAIBHBIX
YpPaBHEHUI

04.03.2026

97

OcHoOBHBIE METOAbI PEHICHHA CUCTEM U
COBOKYMHOCTEHN MOKa3aTEJIbHBIX
YpPaBHEHUI

06.03.2026

98

OcHoOBHBIE MECTObI PEHICHUA CUCTEM U
COBOKYMHOCTEHN MOKa3aTEJIbHBIX
YpPaBHEHUI

09.03.2026

99

OcHoOBHBIE MECTObI PEHICHUA CUCTEM U
COBOKYTHOCTEH JIorapup) MUIeCKHX
YpPaBHEHUI

11.03.2026

100

OcHoOBHBIE MECTObI PEHICHUA CUCTEM U
COBOKYTHOCTEH JIorapup) MUIeCKHX
YpPaBHEHUI

11.03.2026

101

IIpuMmenenne CUCTEM K PELLIEHUIO
MaTeMaTHYECKUX 3a/a4 U 3a71a4 U3
Pa3NIUYHBIX O0ACTEH HAYKH U PEaIbHOM
JKA3HH, MHTEPIIPETaLUs OTy4eHHBIX
PE3yJILTATOB

13.03.2026




102

IIpuMmenenne CUCTEM K PELLIEHUIO
MaTeMaTHYECKUX 3a/a4 U 3a71a4 U3
Pa3NIUYHBIX O0ACTEH HAYKH U PEaIbHOM
JKA3HH, MHTEPIIPETaLUs OTy4eHHBIX
PE3yJILTATOB

16.03.2026

103

IIpumeneHnne HEPaBEHCTB K PELLICHUIO
MaTeMaTHYECKUX 3a/a4 U 3a71a4 U3
Pa3NIUYHBIX O0ACTEH HAYKH U PEaIbHOM
JKA3HH, MHTEPIIPETaLUs OTy4eHHBIX
PE3yJILTATOB

18.03.2026

104

KonrponpHas padora: "Cucremsl
palvOHAJBHBIX, UPPALUOHAJIbHBIX
MOKA3aTeIbHBIX U JIOrapU(PMUIECKUX
ypaBHeHUH"

18.03.2026

105

PanyonanbHble ypaBHEHUS ¢ apaMeTPaMu

20.03.2026

106

PannonanbHbIe HEpABEHCTBA C
napaMeTpamMmu

23.03.2026

107

PanyonanbHble CUCTEMBI C TapaMeTpamMu

25.03.2026

108

HppaunonanbHble ypaBHEHUS,
HEPaBEHCTBA C MapamMeTpamu

25.03.2026

109

HppaunonanbHble CUCTEMBI C
napameTpamu

27.03.2026

110

Iloka3aTenbHbIE ypaBHEHUs], HEPABEHCTBA
C mapameTpaMu

06.04.2026

111

ITokaszaTenbHble CUCTEMBI C TapamMeTpaMu

08.04.2026




112

Jlorapudmuueckue ypaBHEHUs,
HEPaBEHCTBA C MapamMeTpamu

08.04.2026

113

Jlorapumuaeckue CUCTEMBI C
napaMeTpamu

10.04.2026

114

TpuroHomeTpuyeckue ypaBHEHUs C
napameTpamu

13.04.2026

115

TpuroHomerpuyeckue HEpaBeHCTBA C
napameTpamu

15.04.2026

116

TpuroHomerpuyeckue CUCTEMBI €
napameTpamu

15.04.2026

117

[Toctpoenue u uccienoBanue
MaTeMaTHUYECKUX MOJieNlel peabHbIX
CUTyalUil C MOMOUIBK YPABHEHUN C
napameTpamu

17.04.2026

118

[Toctpoenue u uccienoBanue
MaTeMaTHUYECKUX MOJieNlel peabHbIX
CUTyalUil C MOMOUIBIO CUCTEM YPABHEHUN
C mapameTpaMu

20.04.2026

119

[Toctpoenue u uccienoBanue
MaTeMaTHUYECKUX MOJieNlel peabHbIX
CUTyalUil C MOMOUIBIO CUCTEM YPABHEHUN
C mapameTpaMu

22.04.2026

120

KontponbHas padora: "3anaun ¢
napamerpamu”

22.04.2026

121

[TosTOpenue, obobImeHue,
cucteMmartuzauus 3HaHuil: "YpaBHenus"

24.04.2026

122

[TosTOpenue, obobImeHue,
cucteMmartuzauus 3HaHuil: "YpaBHenus"

27.04.2026




123

[TosTOpenue, obobImeHue,
cucTeMaTu3alus 3HaHuil: "YpaBHEeHUsI.
Cucrembl ypaBHeHUH"

29.04.2026

124

[TosTOpeHnue, oboldIeHNME,
cucreMartusanus 3Hannii: "HepaBencrea"

29.04.2026

125

[TosTOpenue, obobImeHue,
cucreMartusanus 3Hannii: "HepaBencrea"

04.05.2026

126

[TosTOpenue, obobImeHue,
cucreMartusanus 3Hannii: "HepaBencrea"

06.05.2026

127

[TosTOpeHnue, oboldIeHNME,
cucremartuzauus 3Hanuil: "[IponsBogHas u
eé npuMeHeHue"

06.05.2026

128

[TosTOpenue, obobImeHue,
cucremartuzauus 3Hanuil: "[IponsBogHas u
eé npuMeHeHue"

08.05.2026

129

[TosTOpenue, obobImeHue,
cucremartuzauus 3Hanuil: "[IponsBogHas u
eé npuMeHeHue"

11.05.2026

130

[TosTOpenue, obobImeHue,
cucreMmartuzauus 3HaHuil: "HMuTerpan u ero
npuMeHeHue"

13.05.2026

131

[TosTOpenue, obobImeHue,
cucreMaruzanus 3Hanuil; "OyHkunn"

13.05.2026

132

[TosTOpenue, obobImeHue,
cucreMaruzanus 3HaHui: "OyHkunn"

15.05.2026

133

[TosTOpenue, obobImeHue,
cucreMaruzanus 3Hanuil; "OyHkunn"

18.05.2026

134

Hrorosast KoHTpONBbHASA padoTa




20.05.2026

135 Hrorosast KoHTpONBbHASA padoTa 1 1 20.05.2026
136 [TosTOpeHnue, oboldIeHNME, !
CHCTEeMAaTH3aL1sI 3HAHUH 22.05.2026

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10







MNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMH OBPA3OBATEJBLHOM MIPOI'PAMMOBI

10 KVIACC

Kon
MPOBEPSIEMOT0

pe3yJbTaTa
1

IIpoBepsiemble NpeaMETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeaHero 001ero o0pa3oBaHusi

Yucna 1 BEIMUCIIEHUS

1.1

OnepupoBaTh MOHATUSMM. paLMOHAJIbHOE U JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAsl U AeCATUYHAs APOOb, MPOLEHThI

1.2

BrimonuATe  apudmernueckue  omepauMM € PalUOHAIBHBIMM U
JNEHCTBUTENIbHBIMU YUCIAMHU

1.3

BeINoaHATE TpUONHKEHHBIE BEIYUCIEHHS, UCTIONbB3YS NPABUIIa OKPYTIICHHUS,
JenaTh NPUKUAKY U OLEHKY Pe3yJbTaTa BIYUCICHUN

1.4

OnepupoBaTh MOHATUSAMU: CTENEHb C LIENIbIM [OKa3aTesleM, CTaHAapTHas
dopMa 3anucHu OEHCTBUTENBHOIO 4YHCNA, KOPEHb HATypajbHON CTENeHHU;
UCTIONIb30BaTh MOIXOMSINYI0 (OPMY 3amHCH JEHCTBUTEIBHBIX HYHCEN IS
peLIeHNs IPaKTUYECKUX 3a0a4 U NPEACTaBICHUS JAHHBIX

L5

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHT€HC IMPOU3BOJIBHOTO YIJIa;
UCMONB30BaTh  3alMCh  NPOM3BOJBHOIO  yryla  4depe3  oOpaTHble
TpUTOHOMeTpHUUecKkue QyHKLINUU

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMHU. TOXKIECTBO, ypaBHEHME, HEPABEHCTBO, LEJOE,
paloHaNIbHOE, HppaLMOHAIbHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YpaBHEHUE

22

BrinmonuATh npeobpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

23

BeimonssaTs npeobpa3zoBaHus LEJBIX, PAMOHAIBHBIX M HPPALHMOHAIBHBIX
BBIDA)KEHHM UM pellaTb OCHOBHBIE THUIBI LENbIX, PAUUOHAIBHBIX U
HUPPAaLMOHATIBHBIX YPABHEHUN U HEPABEHCTB

24

HpI/IMeHﬂTb YPaBHCHHUA W HEPABCHCTBA MHJA PCLICHHUA MAaTEMAaTHYCCKHUX
3a/a4 ¥ 3a/1a4 U3 Pa3IMIHbIX 00JIacTeil HAYKH U PeasbHOM KU3HH

25

MogenupoBaTb peajbHbIE CHUTyallUd Ha SI3bIKEe anreOpbl, COCTaBIATH
BBIPAKEHUsI, YPABHEHUs, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, HCCIIEI0BATHb
MOCTPOEHHBIE MOJIENIN C MCIIOJIB30BAHNEM aIlapaTa anreOpsl

OyHKIUH U Tpaduku

3.1

OmnepupoBatb MOHATUAME: QYHKIHS, COCOOBI 3aanust (YHKIHMH, O0ONacTh
OTpeNeNieHus] W MHOXKECTBO 3HaueHWd ¢QyHKuH, rpaduk QyHKIUM,




B3aUMHO OOpaTHbIE PYHKLIUU

OnepupoBaTh MOHATHSIMU. UYETHOCTP W HEUETHOCTh (YHKIHMH, HYJIH

32 (YHKIIUH, MPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Ucnonp3oBath rpaduku GyHKIUHN 111 peleHns ypaBHEHUH
34 Ctpoutb u untaTh rpaduKy JUHEHHOW QYHKLINH, KBAAPATHYHONW (PYHKLIUH,
CTETICHHOH (PYHKITUH C IEJIBIM ITOKa3aTeNIeM
HUcnonb3oBath rpaduku  QyHKOWA JUIsi MCCIAENOBAaHUS TPOLECCOB U
3.5 3aBHCUMOCTEH TpH pEHICHWH 3ajad W3 APYrUX y4eOHBIX MPEIMETOB U
peaNbHOM JKU3HH, BhIpakaTh (OPMyJIaMH 3aBUCUMOCTH MEXKIY BEIMIHHAMHU
4 Hauana MaTeMaTH4eCKOro aHajanu3a
41 OnepupoBaTh MOHSATHSIMH. TOCJEAOBATEIBHOCTh, apupMeThdyeckass u
' reoMeTpHUecKast IPOrpeccun
49 OnepupoBaTh MOHSATUSMHU. OECKOHEUHO YOBIBAIOINAs TreOMETpPUYecKas
' nporpeccusi, CcyMMa O€CKOHEUHO yOBIBaOLIEH reOMeTPUIECKO porpeccuu
43 3anaBath MOCIEAOBATEIPHOCTH PA3IMIHBIMU CIIOCOOAMMU
44 Hcnonp3oBate CBOWCTBA MOCIAEAOBATENBHOCTEM W NPOrPECCU 1
' PELICHUs peajibHbIX 3a/1a4 MPUKJIATHOTO XapakTepa
5 MHOKeCTBa U JIOTHKA
5.1 OrniepupoBaTh MOHATUSIMU. MHOXKECTBO, OMEPaIlii HaJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN — ammapar [Jjisl  OMHCAHHs
52 peasbHBIX TPOLIECCOB U SBJICHUH, MPU PEIIEHUH 3a1a4 U3 APYTUX yIeOHBIX
MPEIMETOB
53 OnepupoBarh  TMOHATUSIMUA.  OMpEAETeHHEe,  TeopeMa,  CIEACTBUE,
NOKA3aTeJIbCTBO
11 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NMpPoBePsAEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 061ero o0pa3oBaHust
pe3yabTara
1 Yucna 1 BEIMUCIEHUS
OnepupoBaTh MOHATHSIMH. HATypPalbHOE, LEJ0€ YHCIO, HCIOIb30BaTh
1.1 NPU3HAKU OEIUMOCTU LEJIBIX YHUCEJ, PA3JIOKEHUE YHCJIa Ha IPOCTHIE
MHOXKUTEJU ISl PELICHUS 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHb C PALIMOHAJIBHBIM ITOKAa3aTeNIeM
13 OnepupoBaTh MOHITUAMU: JIOTApU(PM HYUCHTA, TECATUYHBIE W HATypaJbHbIC
' sorapudmbl
2 YpaBHEHUs U HEPABEHCTBA
2.1 [IpumensiTe CBOHCTBA CTemeHW JJisi  NPeoOpasOBaHMs — BBIPAKCHHUIA,




ONnEpUPOBATE MOHATUAMMU. TIIOKA3ATCJIBHOC YPaBHCHUE W HCPABCHCTBO,
peumiaTe OCHOBHBIC TUIIBI MOKA3aTCIIbHBIX ypaBHeHI/IfI " HCPABCHCTB

22

BemonsaTe mpeoOpa3oBaHUsl BBIPAKEHHH, COAEPIKALIUX JIOTapU(MBI,
ONEePHUPOBATH TMOHITUSMH: JIOTAPU(PMHIUECKOE YPAaBHEHHE U HEPABEHCTBO;
pewaTb OCHOBHBIE THITBI JIOTAPHU(PMHUUECKIX YPABHEHUI 1 HEPABEHCTB

23

Haxopute pemeHns NpoCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUAMU: CHUCTEMa JIMHEHHBIX YPaBHEHUN U €€ pelIeHHE;
HCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUU AJI PELICHUs MPAKTHYECKUX
3ama4

25

Haxoaute pemieHust IpOCTEHIINX CUCTEM U COBOKYIMHOCTEHN pallMOHAJIBHBIX
YPaBHEHUN U HEPABEHCTB

2.6

MopnenupoBaTh peajibHbIe CUTyallud Ha S3bIKe anreOpbl, COCTaBISTH
BBIPAKEHUs], YPAaBHEHMs, HEPABEHCTBA M CUCTEMBbI IO YCJIOBHUIO 3a7a4H,
HCCIIeIOBATh MOCTPOSHHBIE MOJIENN C HCIIOJIb30BAaHUEM amapara anreOpsl

OyHKIUN U Tpaduku

3.1

OnepupoBaTb MNOHATUSAMH. TepHOAMYEcKass (QYHKOHUS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKLIWH, TOYKH 3KCTpeMyMa (YHKIHUH, HauOoiblIee |
HaVMEHbIIee 3HAYCHUS (QYHKIMHU HAa MPOMEXKYTKE, HUCIOJB30BATb MUX IS
uccienoBanusl QyHKIMH, 3aTaHHON TpauKoM

3.2

OmnepupoBaTh MOHATHSAMH: TpaQUKH MMOKA3aTEIbHON, JIOrapUPMHUECKOH U
TPUTOHOMETpHUYECKUX (PyHKUMH, wu300pakaT WX HAa KOOPAMHATHON
MJIOCKOCTH U UCIIOJIB30BATh [JIs1 PEIIECHUs] YPABHEHUN W HEPABEHCTB

33

Hzo00pakaTe Ha KOOPAMHATHON TUIOCKOCTH IPa(MKy JTHHEHHBIX YpaBHEHUH
Y UCIIOJIb30BATh UX JJIs1 PELIEHUs] CHCTEMBI JIMHEMHBIX YPABHEHUN

34

HUcnonb3oBatk rpaduku  (QYHKIOMA ISl WCCIENOBAHUS MPOLECCOB U
3aBUCUMOCTEH U3 APYTruX y4eOHbIX JUCIUILTUH

Hadana maTemMarnueckoro aHaigmnza

4.1

OnepupoBaTh MOHATHSIMH. HeTIPpepbIBHAST (YHKLINS, IPOU3BOAHAS (PYHKIIHH;
UCTIOJIb30BaTh T€OMETPUUYECKUA U (PU3HMUYECKUN CMBIC]T MPOW3BOAHON IS
peleHus 3a1a4

42

Haxomuth  mpousBOAHBIE — 3JIEMEHTAPHBIX  (PYHKUWH,  BBIYUCIATH
MPOM3BOHBIE CyMMBI, POU3BEAEHHS, YACTHOTO (PYHKLIUH

43

Ucnonp3oBaTh  NPOM3BOAHYIO  JUIl  HCCIENOBaHWS  (PYHKUMH  HA
MOHOTOHHOCTE MU SKCTPEMYMbI, MPUMCHATL PE3YJIbTATbl UCCIICAOBAHUA K
MIOCTPOCHHUIO IpauKOB

4.4

Hcnonb3oBaTh MPOU3BOAHYIO JIA HAXOXIOCHHUA HAWUJTYyHIIEro pPCIICHUA B
MPUKJIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKUX, 3aJa"dax

45

OnepupoBaTb TOHATHSIMH: TEPBOOOpa3Hass M HWHTErpaj, IOHUMATh
reOMETPUUECKUI 1 (PU3NUECKUN CMBICT HHTErpana

4.6

Haxoaute nepBooOpasHble 3JIeMEHTAPHBIX (YHKIHHA, BBIYUCISTD HHTETPAI
o hopmynie Hetotona — Jleitbuuna




4.7

Pewate mpukiagHble 3a7a4ud, B TOM YMCIE€ COLMAIbHO-3KOHOMHUYECKOIO U
¢usnueckoro xapaxkTepa, CpeCTBaMU MaTEMAaTHYECKOTO aHAIN3a




HHPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUSA

10 KVIACC

IIposepsieMblii 3JIeMEHT COAEPKAHUSNA

Kon
1 Yucna 1 BEIMUCIEHUS
Paumonaneable  uncna.  OOBIKHOBEHHbIE W JE€CATHYHBIE JAPOOHW, IMPOLEHTHI,
11 OecKkOHEeUHbIE Mepuonnieckue 1podu. ApudMeTHuecKue onepannun ¢ pauoHaAIbHBIMU
' YHCIIaMHy, IPeoOpa30BaHus YUCIOBBIX BbIpakeHUil. [IpuMenenue npobei u mpoLeHToB
IUTsl peLIeHUs] MPUKIIAAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACieil 3HAHUN U PeanbHON KU3HU
JeiicTBuTenpHble yncna. PalnoHanbHble U uppaluoHaibHble yncaa. Apudmerndyeckue
1.2 omepanyy C JeWCTBUTEIbHBIMU 4YHCIaMU. [IpuOnkéHHbIE BBIMUCICHUS, MPABHIIA
OKpPYIJICHUs], IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUN
Crenens ¢ uenbiM nokasareneM. CtangapTHas ¢Gopma 3arucu IeHCTBUTEIBHOTO YUCIA.
1.3 HcnonpzoBanune nogxonsmed (HOpMbl 3aMUCH ACHUCTBUTEIbHBIX YHCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4 U NPECTABICHUS JaHHBIX
14 ApudpmMernueckuii KOpeHb HaTypalibHOW crerneHu. JlelcTBusti ¢ apudmernueckumu
' KOPHSIMU HAaTypPaJIbHON CTENEHU
15 CuHyc, KOCMHYC W TAHI€HC UHCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAaHI'€HC YHUCIOBOrO apryMEeHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxxnmecTBa U TOXKIECTBEHHbIE TPeOOPa30BaHUs
29 IIpeobpazoBanre TPUTOHOMETPUIECKHUX BhIpaskeHHH. OCHOBHBIE TPUTOHOMETPUIECKIE
' bopmy bl
23 YpaBHeHHE, KOpPeHb ypaBHEHUs. HepaBeHCTBO, pelneHue HepaBeHCTBAa. Meroa
UHTEPBAJIOB
2.4 Pemenne nenpix 1 ApoOHO-PALIMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 Pemenne nppanuoHanbHbIX YPABHEHHI U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUYECKUX YPAaBHEHUN
57 IIpumeHnenne ypaBHEHHI 1 HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3aad U 3a/1a4 U3
' Pa3MYHBIX O0JIACTEeH HAYKU U PeabHON JKU3HU
3 OyHK1MN U Tpaduku
31 OyHkius, crnocodsl 3amaHus QyHkumu. ['padpux Pynxmun. B3aumHo oOpaTHBIC
' byHKIHH
39 Obnacte ompeneneHusi W MHOXECTBO 3HaueHuH ¢yHkoumn. Hymmn  QyHkumm.
' IIpoMekyTKH 3HAKOMOCTOSTHCTBA. UETHBIE 1 HEUETHBIE (PYHKLIUU
3.3 CrenenHast pyHKLHMS C HATYPAJbHBIM U LIeNbIM NokaszareneM. E€ colicTBa u rpaduk.




CroiicTBa 1 rpaduk KOpHS 1-0H CTENIeHN
34 TpuroHomerpudeckass OKpPYKHOCTb, OMNPEAENCHHE TPUTOHOMETPHUYECKUX (YHKIHMH
' YHUCJIOBOTO apryMEHTa
4 Hauana MmaTemMaT4eckoro aHajinusa
41 ITocnenoBarenpHOCTH, CHOCOOBI  3aaHUSl  MOCJEAOBATENBHOCTEH. MOHOTOHHBIE
' HIOCJIEIOBATEIbHOCTH
Apudmernueckass W TreoMeTpHuecKas mporpeccud. beckoHeyHo —yObIBaromas
49 reomerpuueckass nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOM
' nporpeccur. Popmyna CIOXHBIX HNpOLEeHTOB. Mcnonb3oBanue mnporpeccuu s
pELIeHNs peajbHbIX 3a1a4 MPUKIAIHOTO Xapakrepa
5 MHOeCcTBa U JOTHUKA
MuoxecTBO, omepaunu Hajg MHOXecTBamu. Jumarpammer Oiinepa — Benna.
5.1 IlpuMmeHeHne TEOPETUKO-MHOXKECTBEHHOIO —amnmapara [Jsl OINHCAaHUs PEabHBIX
MIPOLIECCOB U SIBJICHUI, NIPH PEeLIeHUHN 3a7a4 U3 IPYyTUX Y4eOHbIX PEIMETOB
52 Ornpenenenue, TeopeMa, CIEACTBUE, T0KA3aTEIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKRAHHS
1 Yucna v BEIMUCIECHUS
1.1 Harypanbneie u nensle uyncia. IIpusHaku 4eIMMOCTH LEbIX YUCEN
1.2 Crenens ¢ paluoHanbHbIM NokasaTesaeM. CBoNCTBa CTENEHU
1.3 Jlorapudm uncna. JlecATUUHbBIE U HATYpaJbHBIC JTOTApH(PMBI
2 YpaBHEHUs U HEPABEHCTBA
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MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEGOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon IIposepsiembie TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOCHHS
MPOBEPsIEMOro | OCHOBHOI1 00pa30BaTe/ILHOI NPOrpaMMBbI CPEeAHEro 00mero
TpedoBaHHs o0pa3oBaHusi

BrnameHue wmeromamMmu OKa3aTeNbCTB, AJITOPUTMAMH PEIISHHs 3ajad;
yMeHue (OpMyJIHpPOBATH W ONEPHPOBATH MOHATHUSMH. OIpEIeNeHHE,
aKCHOMa, TEeOpeMa, CIEICTBHE, CBOWCTBO, NPU3HAK, MOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; MPUMEHSTh HX, YMEHHE (OpPMYyIHpOBaThH
o0paTHOE W NPOTHUBOIMOJOXHOE YTBEPKIACHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIOJb30BaTh METOJ MATEeMAaTHYECKOH WHAYKIUH,
MPOBOIUTD TOKA3aTeNIbHbIE PACCYKACHUS MPH PELICHUH 3a7a4, OLCHUBATh
1 JOTMYECKYI0  MpPaBWIBHOCTh  PACCY)KOEHHH;, yMEHHE OINepupoBaTh
MOHSATHSIMH: MHOXXECTBO, ITOJMHOKECTBO, OMEPaLUH HaJ MHOXKECTBAM,
YMEHHE UCIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar A
OIHCAHMSI PEAJBHBIX MPOLIECCOB U SIBJICHUI M MPU PELICHUH 337134, B TOM
qrciie U3 ApyTrux y4eOHbIX MPEIMEeTOB; YMEHHE ONEPUPOBAThH MMOHATHSIMH:
rpad, CBsI3HbII rpad, nepeso, Nk, rpad Ha IIOCKOCTH; YMEHHE 3a1aBaTh
U OIUCBIBATh Irpadbl pa3sTUUHBIMU CIIOCOOAMH; HCIIONB30BaTh rpadbl Ipu

PELICHUH 3a71a4

VYMeHue OmnepupoBaTh MOHSATHAMH. HATYpPaJbHOE YHCIO, LENI0E YHUCIIO,
CTEINeHb C [EeJIbIM MMOKa3aTeNieM, KOPEHb HATYPaJbHOU CTENEHH, CTEMEHD C
palvOHAJIBHBIM TMOKA3aTCJIEM, CTCIICHD C HeﬁCTBHTeHbeIM ITOKa3aTEJIEM,
jgorapudm dYucia, CHHYC, KOCHHYC M TAHT€HC MPOHM3BOJBHOIO YHCIA,
OCTaTOK MO MOAYJIKO, PALHOHAIBHOE YHCJIO, HPPALHOHAIBHOE YHCIIO,
MHOXECTBAa HATypPaJibHBIX, MLEJIbIX, pPalHUOHAJIBHBIX, I[eflCTBPITeJ'IbeIX
2 HUCCIT, YMCHHUE UCIIOJB30BATh MIPU3HAKU ACIIUMOCTH, HAaUMEHBIITUNI O6H.[PII>1
JenuTeNlb W HaWMeHbllee OOlee KpaTHOe, ajdropuT™M EBkiuma mnpu
pemi€HUN 3aaa4, 3HAKOMCTBO C PA3JIMYHBIMU MO3UIHUOHHBIMU CUCTEMaMHU
CUUCJICHUA, YMEHUEC BbIIIOJIHATD BHIYUCIICHUE 3HA4YECHUHU U HpeO6pa30BaHI/I$I
BBIPAXKEHHUI CO CTEMEeHsIMH M Jjiorapudmamu, mnpeodpasoBaHusi APOOHO-
palrOHAJIBHBIX Bpra}KeHHﬁ; YMCHUE onepupoBaTh TIOHATUAMMU.

MOCJICa0BaATCIBbHOCTD, apI/I(I)MeTI/ILIeCKaH nporpeccus, reoMeTpuiccKas




nporpeccusi, OECKOHEYHO yOBIBAIOINAs T€OMETPHYECKasl IPOTPECCHS,
yMEHHE 3a/1aBaTh IIOCJIEAOBATENIbHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYpPEHTHBIX (HOPMYJ, YMEHHE OMEPUPOBATH MOHATUIMHU: KOMILIEKCHOE
YHCIIO, CONPSDKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb MW apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3aMUCH  KOMIUIEKCHBIX — YHCEIN
(reoMeTpudeckasi, TPUTOHOMETpUYECKass U alreOpanueckas);, yMeTb
NPOM3BOIUTE apU(PMeTHIeCKne NeHCTBUS C KOMIUIEKCHBIMU YHUCIIAMH,
NPUBOIUTE NIPUMEPBI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEI;, ONEepHUPOBATh
MNOHATUSMM.  MaTpuua 2x2  wu  3x3, OomnpesenuTrenb  MaTPULEL,

FeOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPEACIIUTEA

YMeHHne oOnepupoBaTh MOHATHAMU. PAaLMOHAJIbHBIE, HPPALHUOHAIbHBIE,
NIOKa3aTeJIbHbIE, CTEMEHHbIE, JOorapupMuyeckne, TPUTOHOMETPHUECKUE
VPaBHEHHUs M HEPABEHCTBA, HUX CHUCTEMBbI, YyMEHHE ONepUpOBaThH
NOHATHSIMH. TOXIECTBO, TOXIECTBEHHOE MNpeoOpa3oBaHHUe, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUN, HEPABEHCTB U CHUCTEM, YMEHHME pellaTb YpaBHEHMUS,
HEPABEHCTBA U CHUCTEMBl C MOMOIIBK) pPA3JUYHBIX NPUEMOB, pelIaTh
VPAaBHEHHUs, HEPAaBEHCTBA W CHCTEMBl C [apaMeTpoM; NPUMEHSTb
YPAaBHEHHUsl, HEPABEHCTBA, MX CHUCTEMbl AJI PELICHUs] MaTeMaTHYECKUX

3a1a4 v 3a/1a4 U3 Pa3InIHbIX 00JacTell HAYKH U PeasbHOM KU3HH

YMeHne oOonepupoBaTh NOHATHUSAMH: (DYHKIMS, YETHOCTh (YHKIHH,
NEePUOIUYHOCTh (YHKIHMH, OTrPAaHUYEHHOCTh (YHKIHH, MOHOTOHHOCTH
GyHKIUH, 3KCTpeMyM (yHKIMM, HanOOJNbIlee W HAUMEHBIIEe 3HAYSHUS
($yHKIMM Ha TPOMEXKYTKE, HEempepbIBHAs (QYHKIMS, aCHMIITOTHI rpaduka
¢$yHKIMM, TIepBasi U BTOpas NMPOW3BOAHAS (DYHKIMH, T€OMETPHUYECKUI U
¢usnyeckuil CMBICT TPOM3BOAHOH, mepBOOOpasHas, ONpeAeIEHHbIH
UHTErpaj, yMEHHE HAXOAWTb AaCUMNTOThI Tpaduka (QyHKUWH, yMEHHE
BBIYUCIIAATE  NPOM3BOAHBIE CYMMBI, IPOU3BEACHHUS, YaCTHOIO W
KOMITO3UIIUN (PYHKUUH, HAXOIUTh YPABHEHHE KacaTeJbHOW K rpaduky
(GyHKIMM, YMEHHE HaXOOUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHIA,
YMEHHUE HCIIONIb30BaTh MPOWU3BOAHYI0 JUIA HCCIENOBaHUS (yHKIIHA,
HAXOIUTh HAWOOJbIINE W HAWMEHbIINE 3HAaueHWs (YHKUUN, CTPOHUTH
rpaIKu MHOTOUJICHOB C HCIIOJB30BAHMEM allapara MaTeMaTHYECKOTO
aHamu3a, NPUMEHSTh TNPOU3BOAHYIO Ui HAXOXKIACHHS HAWJIYULIEro
peleHnss B TPUKJAIHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMHYECKHX U

(du3nUecKrx 3aadax; HaXOAUTh TUIOMAAN U OOBEMBI PUTYp C MOMOIIBIO




HUHTErpajga, NPpUBOAWUTL HNPUMEPBI MATCMATUYCCKOrO MOACIUPOBAHUA C

noMotibio auddepeHuanbHbIX ypaBHEHUN

YMeHne onepupoBark NOHATUAME: Tpaduk GyHKIUH, oOpaTHast PyHKLHS,
KOMIO3UIUs (YHKIWHA, JUHeHHas (QyHKIus, KBagpaTUdHas (QyHKIUS,
paunoHanmbHass (PYHKIUS, CTeneHHas (QyHKIUS, TPUTOHOMETPUUECKHE
(GyHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMH, MOKa3aTejabHas U
norapumuyeckass (QyHKUHUH, YMEHHE CTPOUTh TIpaQUKH HM3YYEHHBIX
¢yHKUMHA,  BBINOJHATH  nNpeoOpa3oBaHusi  rpadukoB  (PYHKUUH,
UCTIONB30BaTh rpadUKu Il U3yYEHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peleHny 3a1a4 U3 APYrux yueOHBIX NPEIMETOB M 3a7ad M3 peabHOMN
JKU3HH, BBIpAXaThb (OPMyJaMU 3aBHCUMOCTH MEXIy BEIMYUHAMY,
UCITIOJB30BaTh CBOHCTBA M Tpauku (PyHKIHUHA Ui peLIeHUs ypaBHEHHHH,
HEPaBEHCTB M 3a7ad C MapaMeTpamy;, H300pa)kaTb Ha KOOPAWHATHOM

MJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHHne periaTh TEKCTOBBIE 3aJadd Pa3HbIX THUIOB (B TOM 4YHCJIE Ha
NPOILICHTHI, OJIM M YaCTH, Ha JBIKeHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3aAa4i U3 00JacTH yNpaBJICHUs] JUYHBIMH U CEMEWHBIMU
(¢uHaHCAMH), COCTaBJIATH BBIPAXKCHUS, yPABHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCJIENOBATH IONYYCHHOE pEIIEHUE U
OLICHUBATh IPaBIONOAOOHOCTb PE3YJIbTATOB, YMEHHE MOIEIHUPOBATh
peanbHBIE CUTYaLlMM HA SI3bIKE MATEMATUKH, COCTABJISITH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBUIO 3aJ]a4H, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOAENM C  MWCHOJBb30BAHMEM  ammapara  anredpel,

UHTEPIPETUPOBATD MOIYYECHHBIN PE3yIbTaT

YMeHHne onepupoBaTh MOHATUSMU: CpeldHee apu(pMeTndyeckoe, MeInaHa,
HanOoJplliee U HAUMEHbIEe 3HAUEHUs, pa3Max, AUCIEPCHUs], CTAaHAAPTHOE
OTKJIOHEHUE YHCIOBOrO Habopa, yMEHHE W3BJEKaTb, HHTEPIPETHPOBATH
UH(pOPMALINIO, PEACTABICHHYIO B Ta0NMLAX, HA AUarpammax, rpadukax,
OTPakaroIllyl0 CBOWCTBA peasbHbIX MPOLECCOB U SIBJIEHUI;, MPENCTaBISATh
UHPOpPMALMIO C TOMOINBIO TabaWI W JOUarpaMM, HCCIENOBaTh
CTaTUCTHYECKHE NaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpapuuecKux
METOZIOB M 3JIEKTPOHHBIX CPEACTB; rpadpuuecKy HCCIENOBATh COBMECTHBIE

HaOJIOEHNS C IOMOIIBIO ANArPaMM PacCeNBAaHUS U JTUHEIHON perpeccun

YMeHHne OnepupoBaTb MOHATHAMH. CIY4YaWHBIA ONBIT U CIy4aiHOe

COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHUS; YMEHHE BBIYHCIATH




BEPOSITHOCTh C HCIOJB30BAHUEM TIpadUIeCKUX METOJOB, NPUMEHSThH
bopMyJBl CIOXKEHHS W YMHOXKEHHUS BEPOSITHOCTEH, (HOPMyJy ITOHOM
BepOsITHOCTH, (popmyny beprymnn, komOuHaTopHbIe (pakThl U (POPMYIIBL,
OLICHUBATh BEPOSITHOCTH pPEaNbHBIX COOBITHI, YMEHHE ONEepUpOBATh
NOHATHSIMH.  CIIy4daiHasi BEJMYMHA, pacHpeAesieHHe BEPOSTHOCTEM,
MaTeMaTHYECKOE OXKHIAHHe, AWUCIEePCHs] U CTaHAAPTHOE OTKJIOHEHHUE
ClydyaliHOW  BENWYMHBL, (PYHKIOMHM pacCHpeneyieHHss W IUIOTHOCTH
PaBHOMEPHOTO, [TOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpeNeNeH i, yMeHne
HCIIOJIb30BATh CBOWMCTBA M3YYEHHBIX PACMPENENICHUN AN PeLIeHus 3a1ad,;
3HAKOMCTBO C MOHSTHUSAMH. 3aKOH OONBIINX YHCEN, METOIbI BIOOPOYHBIX
UCCIICIOBAHMI;, YMEHHE TMPHUBOAUTH MPHUMEPHl TPOSBIEHUS 3aKOHA
OONBLUINX YHCEN B MNPHUPONHBIX W OOILIECTBEHHBIX SBJICHUSX, YMEHHUE
ONEPHPOBATH MOHATHUSMHU. COUYETAHHE, NMEPECTAHOBKA, YHCJIO COYETAHUH,
YHCIO  MEePeCTaHOBOK, OwHOM  HBIOTOHA, yMeHHE  NPUMEHATH
KOMOWHATOpHBIE (DAKTBI U PACCYXKACHUS U PEIleHHs 3a1ad;, OLEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI, COCTABJISATh BEPOSTHOCTHYIO MOJENb H

UHTEPIPETUPOBATD MOIYYECHHBIN PE3yIbTaT

YmMeHne OnepupoBaTh IMOHATUAMUN TOYKaA, npsiMas, IIJIOCKOCTBD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYHNHA YIJja, IJIOCKUN yIroJ, ABYIPaHHbIN
YIoJI, TPEXTPAHHBINA YIroJ, CKPELIMBAKOIINUECS MPsMbIe, NapaUIeIbHOCTh U
NEPNCHAUKYJIAPHOCTb TMPAMBIX U HJ'IOCKOCTGfI, Yrojg MeEXAy HIpsAMbIMU,
Yrojan MeEXay HpﬂMOfI U TUIOCKOCTBIO, YTOJl MEXKAY MIOCKOCTAMU,
paccTossHUE OT TOYKM OO0 IIOCKOCTH, PACCTOSTHUE MEXAy MNPsSMbIMHU,
PacCTOsIHUE MEXAY IJIOCKOCTSAMH, YMEHHE HCIOJIb30BaTh MPHU PELICHHH
3a4a4 H3Yy4YCHHBIC (I)aKTbI U TCOPECMbI ITUIAHUMETPUHU, YMCHUEC OLCHUBATDH
pasMepel OOBEKTOB OKPYJKAIOIIEro MHpPA;, CTPOUTh MaTeMaTHUECKHe
MOOCIn € IOMOUIBIO TCOMETPUUCCKUX MOHATHH U BCJIMYWH, pPCIIAThb

CBA3AaHHBIE C HUMU MPAKTHYCCKUEC 3aa4n
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YMeHHne omnepupoBaTh MOHATUSAMH. IUIOMAAb (GUrypel, o0béM (Urypsl,
MHOTOTPaHHHK, MpPAaBWIBHBII MHOTOTPAaHHHUK, CEUYE€HHE MHOTOTPaHHUKA,
KyO, mapatenenurien, NpuU3Ma, nOHpamuna, (uUrypa M IMOBEPXHOCTb
BpallleHUs, HWJIUHAP, KOHyC, map, chepa, muomanb chepwl, MIOMAAb
MOBEPXHOCTH THPAMHIbL, TMPHU3MBI, KOHyCa, IWINHApA, O0BEM KyOa,
NPSMOYTOJIBHOTO MapajuleeNIuIeia, NHUPaMHUAbL, TPU3MBIL, LWJIHHAPA,
KOHyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHUs KOHyCa M LIWJIMHAPA,

napajjiCJibHblIC OCH WKW OCHOBAHWK), CEUYCHHE 1Iapd, IIJIOCKOCTD,




Kacaromascs cdeppl, IMIMHAPA, KOHYCAa, YMEHHE CTPOHUTb CEUeHHUE
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpPHl U TOBEPXHOCTH
BpallleHUs, UX CEYEHUs, B TOM YHCJIE C OMOILIBIO 3JIEKTPOHHBIX CPEACTB;
yMEHHE TNPHUMEHSTh CBOHCTBA r€OMETPUYECKHX (PUTYpP, CAMOCTOSITEIBHO
(bopMyIHpPOBATEH ONpEAENeHHs H3y4aeMbIX (UTYP, BBIABUIaTh TMIIOTE3BI O
CBOWCTBaX M IMpPH3HAKAX T'€OMETPHUECKHUX (uryp, oOOCHOBBIBATH HIIH
OmpoBepraTb WX, YMEHHE MPOBOIUTH Kiaccupukauuw ¢Guryp 1o
Pa3NIUYHBIM TPU3HAKAM, BBITIOJHIATh HEOOXOAMMBIE IOTMOJHUTEIbHBIE

MOCTPOEHUS
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VMeHue onepupoBaTh IMOHSTHUSIMH. JBH)KEHHE B  IPOCTPAHCTBE,
napajuleibHbli MEePEeHOC, CUMMETPHs Ha TUIOCKOCTH U B IMPOCTPAHCTBE,
NOBOPOT, mpeoOpazoBaHue MonodOus, MOAOOHBIE (UTYPBL, YMEHHE
pacno3HaBaTh paBHbIE U MOAOOHBIE (PUIYpbI, B TOM 4YHCIE€ B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh Fr€OMETPUYECKHUE OTHOLICHUS MPH
pelIeHUH 3a7a4, HAaXOOUTh T[€OMETPUYECKHE BEIUYMHBbI ([JIMHA, YTOJ,
IUIOIIAAb, 00BEM) MPHU PEIIEHUH 3a/1a4 U3 APYTUX yueOHBIX MPEIMETOB U
U3 pEeaJbHON JKU3HHU, YMEHHE BBIYUCISTH TEOMETPHYECKHE BETHYHHbBI
(nmuHa, yrom, miomans, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIONB3Ys
u3y4deHHble (GOPMyJibl U METOAbL, B TOM YHCIE. IUIOLIAAb MOBEPXHOCTH
NUPaMUABL, TPU3MBL, KOHyCa, LMJIMHAPA, IUomans cdeprl; oObéM Kybda,
NPSIMOYTOJIBHOTO  MapajUiesiennunena, MNUPAMUAbL, TPH3MBbL,  LHJIMHAPA,

KOHYCa, 11apa; YMEHNE HAXOAUTh OTHOIIEHHE OOBEMOB MOIOOHBIX (GUTYD
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YMeHne onepupoBaTh MOHATHSIMU. MPSIMOYTOJIbHAS CUCTEMA KOOpPIHMHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPIWHATBHI BEKTOPA, CYMMa BEKTOPOB,
NPOM3BEICHHE BEKTOPAa HA YHWCIO, Pa3JIOKEHHE BEKTopa Mo 0asucy,
CKaJsIpHOE TMPOU3BENEHME, BEKTOPHOE MPOU3BENEHUE, YIrOJd MeXay
BEKTOPAMHU; YMEHHUE HCIIOJb30BaTh BEKTOPHBIH M KOOPAUHATHBIA METON

AJI PEIICHUA FrCOMETPUYCCKUX 3adaY U 3aa4 APYyrux yLIe6HbIX npeaMeETOB
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YmMeHne BbI6I/IpaTb HOI[XOI[;IH_IHP'I MECTOH AJiA pEICHUA 3aaa4r, MIOHUMAaHUE
3HAUUMOCTU MATE€MAaTHUKKU B H3YUCHUU TMPUPOAHBIX U O6H_I6CTB6HHBIX
npoueccoB u ﬂBHeHHfI; YMEHUE pPacClo3HaBATb TMPOABIICHUE 3dKOHOB
MATEMATUKH B UCKYCCTBC, YMCHUEC IMMPUBOAUTE NPUMEPBI MATCMATHUYCCKUX

OTKPBITHHA POCCUICKON U MUPOBON MaTEMaTUYECKON HAyKU




HEPEYEHD DJIEMEHTOB COIAEP/KAHUSA, IPOBEPAEMBIX HA EID
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pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeobpazoBanne BeIpaKEHHI
1.9 KomnnekcHele uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Ienbie 1 npoOHO-paIMOHATIEHBIC YPABHEHUS
22 HppaunoHaibHbIE YPABHEHHS
23 TpuroHomerpuueckue ypaBHEHUs
24 [TokazaTenpHbIE U JOrapuPMUUECKUE YPABHEHUS
2.5 Lenbie 11 APOOHO-paLIMOHATBbHBIE HEPABEHCTBA
2.6 UppaunoHanbHble HEpaBEHCTBA
2.7 [okazarenpHble U TIOrapUPMHUIECKHE HEPABEHCTBA
2.3 TpuroHoMeTpuyecKiie HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuia cucteMbl JJUHEHHbIX ypaBHeHUH. OnpeaenuTenb MaTpULIbl
3 OyHKIUN U Tpaduku




OyHk1us, crnocodbl 3amaHust QyHkumu. I'padux ¢yHkumu. BzanmHo obparHble

> ¢ynkunu. YétHble u HeuéTHbIe GyHKunu. Ilepuognueckue GpyHKINHN
Obnactp ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHkuuu. Hymn ¢yHkomm.
39 IIpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (PYHKIIHHL.
' MaxkcumymMbl ¥ MHHUMyMbI (pyHkunu. Haunbonbinee W HauMeHbliee 3HaueHHE
(YHKLNHN Ha TPOMEKYTKE
13 CrenenHass (yHKUMS C HATypajbHBIM M LEJNbIM MOKa3aTeneM. E€ cBoiicTBa u
' rpaduk. CoticTBa u rpaduk KOpHs 7-0l CTeneHn
3.4 TpuroHomerpuieckue GyHKLUNHU, UX CBOHCTBA U rpaduKu
3.5 ITokazatenpHast u jgorapudmudeckas QyHKIHH, UX CBOWCTBA U rpauKu
36 Toukum paspeiBa. Acumnrorel rpadukoB ¢yHkumii. CsolicTBa  (PYHKUUH,
' HETIPEpPBIBHBIX Ha OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aaHHs ITOCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. @opmyiia CI0KHBIX TPOLIEHTOB
4 Hauana MmaTemMaT4eckoro aHajinusa
4.1 IIponsBonnas ¢pyHkumu. [Ipon3BogHbIE HI€MEHTAPHBIX ()yHKIIHIA
[IpuMeHeHNe NPOU3BOAHONH K HCCIENOBAHWIO (YHKIMA HAa MOHOTOHHOCTb U
42 sKcTpeMyMbl. Haxoxknerne HauOoNbIIero U HAaUMEHBLIErO 3HaUeHUs! QYHKIHH Ha
OTpe3Ke
43 [epBooOpasnas. Unterpan
5 MHOkecTBa U JOTHUKA
5.1 MHoecTBO, onepanuu HaJ MHOKecTBaMu. J(narpammel Diinepa — Benna
52 Jloruka
6 BeposTHOCTD U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunaTtopuka
7 T'eomerpust
7.1 Durypsl Ha MIOCKOCTH
72 [psiMble U TIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena u NOBEPXHOCTH BpaLIEHUS
7.5 Koopaunatel u BEKTOpBI




YUYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Marematuka: anredpa U Hayaia MaTeMaTHUYECKOTO aHAJIA3a, TEOMETPHSI.
Anre0Opa u Havajia Mmaremaruueckoro ananusa, 10-11 kmaccsl/ Anumos 1A,
Konsrun FO.M., TkaueBa M.B. u ap., AkuuoHnepHoe 00111ecTBO «M31aTrenscTBo
«ITpocseieHue»

* Maremaruka. Anredpa v Hayajia MaTeMaTu4eCcKoro aHajinza; yriiyOJIeHHOE
oOyuenue, 10 knacc/ Mepansk A.T'., Homuposckuii J[.A., [Tonskos B.M.; non
penakiueii [logonsckoro B.E., O011eCTBO ¢ OrpaHUYEHHONH OTBETCTBEHHOCTHIO
Wz narensckuii nentp « BEHTAHA-I'PA®»; AkunonepHoe 00meCTBO
«HznarensctBo «IIpocserieHue»

* Marematuka. AnreOpa v Hauaja MaTeMaTUYeCKOro aHalln3a, yrTyOJIeHHOE
oOyuenue, 11 knacc/ Mepansk A.T'., Homuposckuii J[.A., [Tonskos B.M.; moa
penakiuei [lomgonbsckoro B.E., O011ecTBO ¢ OrpaHUuYeHHON OTBETCTBEHHOCTHIO
Wz narensckuii nentp « BEHTAHA-I'PA®»; AkunonepHoe 00meCTBO

«HzparensctBo «lIpocsemienue»

METOJUYECKHWE MATEPUAJIBI JIUISI YUUTEJIA
Maremaruka: anreopa U Hayajia MaTeMaTHYECKOro aHaliM3a, reoMeTpust. Anredpa
¥ Hauajla MaremaTuueckoro aHanmza: 10-if knacc: yriyOaeHHbIH YPOBEHB:

CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0oThL: yueOHOe mocodue/ A. I'. Mep3nsik, B.



b. ITonouckuii, E. M. Pabunosuu, M. C. Skup. - 5-¢ uzn., - Mockaa:
[Tpoceemenne, 2023

Maremaruka: anredpa 1 Hauyana MaTeMaTHYECKOrO aHAJIA3a, TEOMETPHSI.
Anre0pa n Hauaja MareMaTuyeckoro ananusa: 11-i knace: yriyOeHHBbIH
YPOBEHBb. CAMOCTOSTENBHBIE U KOHTPOJIbHBIE PA0OTHI: yueOHOE nocooue/ A. I,
Mepsnsik, B. b. Tlomonckuii, E. M. Pabunosuu, M. C. Skup. - 4-¢ u3za., - Mocksa;

ITpoceemenne, 2023

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






		2025-12-01T08:56:45+0400
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ САМАРСКОЙ ОБЛАСТИ ГИМНАЗИЯ ИМЕНИ ЗАСЛУЖЕННОГО УЧИТЕЛЯ РОССИЙСКОЙ ФЕДЕРАЦИИ СЕРГЕЯ ВАСИЛЬЕВИЧА БАЙМЕНОВА ГОРОДА ПОХВИСТНЕВО ГОРОДСКОГО ОКРУГА ПОХВИСТНЕВО САМАРСКОЙ ОБЛАСТИ




