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HOACHUTEJBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa U Hayalla MAaTEMaTHYECKOTO aHAJIM3a» SABISETCS OJHUM U3
HambOoJee 3HAYMMBIX B MPOTrpamMMe CpPeaHero oO0IIero oOpa3oBaHUs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y I HM3y4YEHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYPCOB, a C IPYroil CTOPOHBI, (HOPMUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIUICHHUE
oOydJaronuxcsi Ha ypoBHE, HEOOXOJMMOM JiJisi OCBOCHUSI MH(POPMATUKH, OOIIECTBO3HAHMS,
UCTOpPUHU, CIOBECHOCTHM M JPYrMX JUCHMIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOy4Jarolniiecsi OBJIQJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOopas
dbopMyIupyeT CBOM AOCTHKEHUS B MaTeMaThuueckoi opme.

VY4eOHbIl Kypc anreOpbl U Ha4all MaTEMaTHYECKOTO aHallu3a 3aKJIa/IbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHaMHM (PU3UKH, XUMHUH, OHOJOTHMH, MOHUMAaHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKHA M OOLIECTBEHHOMW KWU3HH, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIONB30BaTh UX JIJIS
JanbHeIero o0pa3oBaHUs W B IIOBCEJHEBHOW W3HM. B TO e BpeMs OBjIajcHHE
a0CTpPaKTHbIMH M JIOTUYECKH CTPOTMMHM KOHCTPYKIHMSIMHU anreOpbl M MaTEeMaTHYECKOTO
aHaju3a pa3BUBACT YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCT,
JIOKa3bIBaTh YTBEPKIACHHUS C MOMOILIBIO MHIYKIIMHU U PACCYKIATh NETYKTUBHO, UCIIOJIb30BATh
00001IeHNEe U KOHKPETU3alnio, a0CTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U
KPUTUYECKOE MBIIUICHUE.

B xone m3yudeHus yueOHOro kKypca «Anredpa M Hayajsa MaTeMaTHYECKOIO aHAIM3a»
oOyuJaroluecs: MoJly4aloT HOBBIM ONBIT PELICHMs] MPUKIATHBIX 3a/lad, CaMOCTOSITEIbHOTO
IIOCTPOEHUSI MaTEMAaTUYECKUX MOJEIIEH pealbHbIX CUTYalMil, HHTEPIIPETALIMU TOJyYECHHBIX
pELIEHNH, 3HAKOMATCS C IIPUMEpPaMHU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE, HAYKE
Y UCKYCCTBE, C BBIIAFOIIMMUCS MaTEMaTHYECKUMU OTKPBITHUSAMU U UX aBTOpPaMH.

VYueOHbiii Kypc 00JagaeT 3HAYUTENbHBIM BOCHHUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbI mMaTepuall, CrocoOOCTBYIOMINI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk M 4epe3 cHeuupuKy Yy4eOHOW [JEeATEeTbHOCTH, TpeOyrome
MIPOJOJDKUTEIBHON KOHLEHTPAllMM BHUMAHMS, CAMOCTOSATENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYECHHBIN pE3yJIbTaT.

B ocHoBe MeTtoanku oOydeHHUs: anredpe ¥ HayajgaM MaTeMAaTHYECKOro aHaln3a JIEKUT
JesITeIbHOCTHBIN MPUHIUI 00yYEeHHUS.

B crpykrype yuebGHOro kypca «AnreOpa M Hadajla MaTeMaTUYECKOTO aHaIM3a»
BBIJICTICHBI CIEAYIOUIUE COAEPKATEIbHO-METOANYECKUE JIMHUU: «Uucina U BBIYUCICHUA,
«Dynkun u rpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hawama wmaTemaTudyeckoro
aHanusa», «MHOXecTBa M JOruKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE JIMHUU
M3Y4aloTCs Ha MPOTSHKEHUH ABYX JeT 00yueHHUsl Ha YPOBHE CpeHEro od1ero oopazoBaHus,
€CTECTBEHHO JOIOJHAA JPYr JApyra M TIOCTENEHHO HAChIAsCh HOBBIMH TEMaMH H
paznenamu. J{aHHBIA y4yeOHBIM KypcC SIBIISIETCS MHTETPATHUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe cojepKaHUE HECKOJIbKMX MAaTEeMaTUYeCKUX JUCLMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MATEMAaTUUYECKUI aHaln3, TEOPUSI MHOXKECTB, MAaTEMATHUECKasl JIOTUKA U
apyrue. Ilo wmepe Toro kak oOy4aromuecss OBIaAeBalOT BcE€ 0Oojee IMUPOKUM
MaTeMaTUYECKUM ammapaTroM, Y HUX MOCIEI0BATENbHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MATEMAaTUYECKYH0 MOJENb PEAIbHOM CUTyallUH, NPUMEHATH 3HAHMS,
MOJIyYeHHbIE TPU U3YYEHHH y4eOHOro Kypca, I pPEIIeHHs CaMOCTOSATEIbHO
chopMyTUPOBAHHONW MAaTEeMaTUYECKON 3a/1a4uH, a 3aTEM UHTEPIPETUPOBATH CBOU OTBET.



ConepxaTenpbHO-MeTOAMYECKAasT JUHUS «Yuclia W BBIUKUCICHUS»  3aBEpLIAET
(hopMHpOBaHNE HABBIKOB MCITOJIH30BAHUS ICUCTBUTEIIBHBIX YHCEI, KOTOPOe ObUIO HAYaTO HA
YpOBHE OCHOBHOTO 00mIero oOpa3zoBanus. Ha ypoBHe cpemgHero oOmiero oOpa3oBaHUs
oco00oe BHUMaHHE yjensiercs (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIUYHUCICHUM,
BKJIIOUAIONINX B ce0s MCIOJIb30BAHME PA3IMYHBIX (OPM 3alKcHU 4uCia, YMEHHUE JenaTh
NPUKUKY, BBITIOJHATH MPUOIMKEHHBIC BBIYUCICHUS, OLICHUBATh YHUCIIOBBIC BBIPAXKEHUS,
paboTath C MaTeMaTHYECKUMU KOHCTaHTaMHU. 3HAKOMbIE OOYyYalollMMCS MHOXECTBa
HATypaJbHBIX, LENIbIX, PAMOHAIBHBIX U IEUCTBUTEIIBHBIX YHUCEN TOMOIHSIOTCS MHOXKECTBOM
KOMIUJIEKCHBIX Yhcell. B KaXXJIoM U3 3TUX MHOXXECTB PacCMAaTPUBAIOTCS CBOMCTBEHHBIE €My
cnenupUUecKkre 3ajlayd U OINepaluu: JACJICHHE HaIelo, ONEPUPOBAHME OCTATKaMU Ha
MHOKECTBE IIEJIBIX YHCEeJ, 0COOBIE CBOMCTBA PAMOHAIBHBIX W HPPANMOHAIBHBIX YHCEI,
apu(pMETHIECKUE OIepaluyd, a TaKKe W3BJICUCHHE KOPHS HATypaJIbHOW CTENEHUW Ha
MHO>KECTBE KOMIUIEKCHBIX 4uceld. biaromaps mocienoBaTeIbHOMY pACIIUPEHUIO Kpyra
HCIIOJB3YEeMbIX YHCENI M 3HAKOMCTBY C BO3MOXHOCTSIMHM WX TMPUMEHEHUS MJI PEIICHUS
pa3IMUHbBIX 3a7a4 GopMHUpyeTCs MPEJCTaBICHUE O €IMHCTBE MAaTeMaTHUKH KaK HayKH U e€
pOJIM B TMOCTPOCHHHM MOJENEH pEabHOTO MHpA, IIUPOKO HCIHONB3YIOTCA O0000IIEeHHE U
KOHKpETHU3aIHsI.

JIunus «YpaBHEHUS ¥ HEPABEHCTBA» pEaIM3yeTCs Ha MPOTSKEHUU BCEro 00yueHHUs Ha
ypOBHE cCpeaHero oOmiero oOpa3oBaHMs, IMOCKOJIbKY B KaxiaoMm paszzene I[IporpamMmbl
MPEAYCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3adady. B pesynbrare oOydaromiuecs
OBJIAJICBAIOT  PA3IMYHBIMM METOJAMH  PEIICHHS PAlMOHAIBHBIX, UPPAIUOHATBHBIX,
MOKAa3aTeNIbHBIX, JIOTApU(PMHUUECKUX M TPUTOHOMETPUYECKUX YpPABHEHHM, HEPABEHCTB U
CUCTEM, a TakXKe 3a7ad, coiepkammx napaMmerpbl. IlolydeHHbIE YMEHHMS IIHMPOKO
HCIIONB3YIOTCSA TPU HCCIEIOBAHUM (PYHKIMI C MOMOINBIO MPOU3BOIHOM, MPU PEIICHUU
MPUKIAIHBIX 3a7a4 W 3aJa4 Ha HAXOXJICHHE HauOOJbIIMX W HAUMEHBIIMX 3HAYCHUM
dbyukiuu. [lanHas conepkaTenbHas JIMHUS BKIIIOYAET B ce0s Takxke (POpMUPOBAHUE YMEHUM
BBITIOJIHATh Pacy€Thl 1Mo dopmylsiaMm, MPeoOpa3oBaHUs PALMOHAIBHBIX, UPPALIMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TakKe BBIPAKCHUH, COACpXKAIMX CTENEHU U
norapuMbl. brarogaps M3y4eHuIo aareOpanyeckoro marepuana MPOUCXOAMUT JalbHENIee
pa3BUTHE AJTOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUICHHUS OOydJaromuxcs, (popMHpPYIOTCS
HaBBIKH JIEYKTUBHBIX PACCyKIeHUU, pabOThl ¢ CUMBOJBHBIMU (OpMaMU, MPECTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB. AJreOpa mpeasiaraet
3¢ (PEeKTUBHBIE UHCTPYMEHTHI Uil PEIICHUS MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsiiHO IEMOHCTPHUPYET CBOU BO3MOXHOCTH KakK 3bIKa HAYKH.

ConepxarenpHo-MeToauYecKas JTMHUS «DyHKIUH U TpaQUKI» TECHO MEPETIeTaeTCs ¢
IPYTUMHU  JIMHUSMH ~ y4eOHOTO Kypca, TIOCKOJIbKY B KaKOM-TO CMBICIE 3a7aéT
MOCJIEIOBATEIbHOCTh M3Y4YeHUs1 MmaTepuana. V3yueHue CTEneHHOM, ToKa3aTelbHOMH,
norapu(MUUECKO UM TPUTOHOMETPUYECKUX (PYHKIMH, HX CBOMCTB M TIpadUKOB,
WCIIOJb30BaHre (DYHKIIUNA JIJIs pEIIeHUs 3a7a4 U3 APYruX Y4eOHBIX MPEIMETOB U PEeaIbHOM
KU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM aHAJM30M, TaK U C PCIICHUEM ypaBHEHHUU U
HepaBeHCTB. [Ipu 3TOoM OoJbIIOe BHUMaHUE yaenseTcss (GOPMUPOBAHUIO YMEHUS BhIpAXKATh
dbopMyslaMu 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BEJIMYMHAMH, HCCJIEAOBAaTh IMOJYyYCHHBIC
byHKIMHA, CTpouTh uX rpaduku. MaTepuan 3TOH COAEp)KATEIbLHON JMHUU HAaIleJIeH Ha
pPa3BUTHE YMEHUI U HaBBIKOB, MMO3BOJISIONINX BBIPAKATH 3aBUCUMOCTH MEXKTYy BETUIHMHAMU B
paznuyHOii (opme: aHanUTHYECKOW, Tpaduueckorl u crmoBecHo. FEro wu3yuenue



CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBINUIEHUS, CIIOCOOHOCTH K OOOOIIECHUIO |
KOHKPETH3AINH, UCTIOJIH30BAHUIO aHATIOTHH.

ConepxarenvHass JuHus «Hauama  mMareMarwueckoro  aHamm3a»  MO3BOJISET
CYIIIECTBEHHO PACIIMPUTH KPYT KaK MaTEeMaTUYECKHUX, TaK ¥ MPUKIATHBIX 3a7a4, TOCTYITHBIX
oOyJaromuMcsi, Tak KaK y HUX TOSIBISETCS BO3MOXKHOCTH CTPOUTH TpaUKH CIOXKHBIX
GyHKIUH, OMpeneNnaTh UX HauOONbIIMEe W HAWMEHBIIHNE 3HAYCHUS, BBIYHMCIATH TUIOIIAIH
buryp m O0O0BEMBI TeNl, HAXOAWTh CKOPOCTH U YCKOpEHHWs mporeccoB. JlaHHas
CoJiepKaTeNbHAsl JIMHHSI OTKPHIBAET HOBBIC BO3MOKHOCTH ITOCTPOSHHS MaTEMaTHYECKHX
MOJIEJIeH peabHBIX CUTYaIlUi, TTO3BOJISIET HAXOUTh HAMIYUIIee PEIICHUE B MPUKIIATHBIX, B
TOM  YHCI€  COLMATIbHO-DKOHOMHMYECKHX,  3ajlayaX. 3HAaKOMCTBO C  OCHOBaMH
MaTEMaTHYeCKOr0  aHalM3a CHOCOOCTBYET pa3BUTHUIO  aOCTPakTHOTO, (popmaibHO-
JOTUYECKOTO W KPEaTUBHOTO MBINUICHUS, (HOPMHUPOBAHUIO YMEHUN paclO3HABATh
MIPOSIBJICHUS 3aKOHOB MAaTEMaTHKHU B HayKe, TEXHUKE U UckyccTBe. OOydaronuecs y3HaroT O
BBIJIAIONUXCS PE3YNIbTaTaX, MOJYUYEHHBIX B XO/I€ Pa3BUTHS MAaTEMaTUKH KaK HayKH, U 00 UX
aBTOpax.

ConepxaTtenbHO-METOAUYCCKas JUHUS «MHOXECTBa W JIOTHKA» BKIIOYAeT B ceOs
AJIEMEHTBI TCOPUU MHOXKECTB M MAaTEMAaTHYECKOW JIOTHKH. Te0pEeTHKO-MHOKECTBCHHBIC
MIPE/ICTABJICHUS TIPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTEMaTUKHU M MpeJjiararoT Haubosee
YHUBEPCAIbHBINA S3bIK, OOBEIUHSIOMUNA BCE pa3/ielibl MaTEeMATUKU U €€ MPUIOKEHUN, OHU
CBS3BIBAIOT pa3Hble MAaTEMAaTHYECKUE TUCHUIUIMHBI U WX TPUIOKEHHS B €IUHOE IEJOoe.
[ToaTOMY Ba’KHO JaTh BO3MOKHOCTh 00YYaroIeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK COBPEMEHHOM MAaTeMAaTHKH M HCIOJb30BaTh €ro JJIS BBIPAKEHHS CBOUX MBICICH.
Jpyrum Ba)XHBIM MPU3HAKOM MaTeMaTHKU KaK HAyKH CJEIyeT MpU3HATh CBOMCTBEHHYIO €i
CTpPOTOCTh O00OCHOBAaHWW W  CJICAOBAHHWE ONPENCIACHHBIM IpaBUJAM  ITOCTPOCHHS
JIOKA3aTebCTB. 3HAKOMCTBO C JJEMEHTAMH MAaTEeMaTUYeCKOW JIOTHKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBINIJICHUS OOYYarOIIMXCs, ITO3BOJSET MM CTPOUTh CBOH
pacCyXXJIeHUs Ha OCHOBE JIOTMUECKHX TMpaBwi, (HOPMUPYET HABBIKM KPUTHUYECKOTO
MBIILICHUS.

B yueOHOM Kypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIN3a» IMPUCYTCTBYIOT
OCHOBBl ~MaTeMaTHYECKOTO MOJCIMPOBAHUSA, KOTOPhIE MPHU3BAHBI CIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJENEH peaqbHbIX CUTYallUi, UCCIIEIOBAHUS ITHX
MoOJIeJiell ¢ TIOMOIIBIO ammapara anreOpbl U MaTeMaTHYeCKOro aHalin3a, WUHTEPIpETaIiu
MOJIYYeHHBIX PEe3yibTaToB. Takue 3aaHusl BIUIETEHBI B KaXKIbIA U3 Pa3fesioB MPOrPaMMBbl,
MOCKOJIBKY BECh MaTepuall y4yeOHOro Kypca IIMPOKO HCHOJb3YeTCa JUisl peIieHus
NpUKIAAHBIX 3amad. [lpu  pelmeHnr peanbHbIX MPAKTHUECKUX 3aJad  OO0ydaroliuecs
Pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCITOJIB30BaTh AHAJIOTHI0, 0000IIAaTh M KOHKPETU3MPOBATh IMpodieMy. JlesSTeIbHOCTh I10
(hOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a/1a4 OPTaHU3yeTCs B IIPOIIECCE H3yUCHHUS
BCEX TeM yueOHOro Kypca «Anredpa 1 Hayaia MaTeMaTHUYECKOTO aHAIIA3ay.

Ha wusyuyenme yuebOHOro Kypca «AnreOpa W Hayaima MaTEeMAaTHYECKOTO aHaM3ay
otBoauTCs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Heznenmo), B 11 kiacce — 136 yacoB
(4 yaca B HEZIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsia ¥ BIYMCICHUSA

Panmonaneupie  uncia. OOBIKHOBEHHBIE W JIECATHUYHbIE APOOU, TPOLICHTHI,
OeckoHeuHble Tepuoanuyeckue Apodu. [Ipumenenue apoOelt M MPOIEHTOB AJIA PELICHUS
NPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JleiicTBuTENbHBIC Unca. PalioHagbHble M UppallMOHAIbHBIC Yncia. ApudMeTUIecKue
OTEpaluu ¢ AEUCTBUTEIBHBIMU YHCIaMU. MOIyJb IEMCTBUTEIIBHOTO YMCIIA U €0 CBOKCTBA.
[Ipubnu>k€HHBIE BBIYUCICHUS, MpaBUIIa OKPYIJICHUS, MPUKHUAKA M OIEHKAa pe3yibTaTa
BBIUMCIICHUM.

Crenenp ¢ nensiM nokaszareneM. bunom Herorona. Mcnmosb3oBaHue noaxoasuiei
dbopMbl 3amHMcu  ACHCTBUTENBHBIX YHCEN JJIA pEIIEHUS TMPAKTUYECKUX 3agad |
IIPEACTABIICHNUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ palMOHAIBHBIM NTOKA3aTEIEM M €€ CBOWCTBA, CTENEHBb C JEHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapugm uucna. CoiicTBa orapudma. /lecaTnunbie U HaTypaJbHbIE JIOTapUPMBI.

Cunyc, KOCMHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTAHI'€HC YHCIIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHHUs U YPAaBHEHUA-CIEACTBU. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OcCHOBHbIE METOJbl pEIICHUs LENbIX M JIpOOHO-pallMOHANbHBIX YPaBHEHHH U
HEpPaBEHCTB. MHOTOWIEHBI OT OAHOW IEpEMEHHOU. JlereHne MHOTrOWwIeHa Ha MHOIOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gppuurentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COACPKAIINX CTEIIEHU U KOPHH.

WNppannonaneuple ypaBHeHHs. (OCHOBHBIE METOABI PELIEHUS HPPALMOHAIBHBIX
YpaBHEHUM.

IlokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHbBIX YPABHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEpKALUX JTOTapU(MBI.

Jlorapupmuueckne ypaBHeHHUS. OCHOBHbIE METOABI PEIHICHUS JOrapuPMUYECKUX
YpPaBHECHUH.

OcHoBHbIEe TpuroHomerpuueckue QGopmyisl. [IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIpAKEHUU. Perienre TpuroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucrem JIMHEHMHBIX ypaBHEHUW. Marpuiia CHUCTEMbI JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETpUYECKUN CMBICT U CBOWCTBA, BBIYUCIIEHUE €T0
3HAQ4YECHUS, NPUMEHEHHUE ONPEACIIUTENS Ul PELICHUs CHUCTEMBl JIMHEHHBIX YPaBHEHUM.
Pemrenne npuknaaHbiX 3a7a4 ¢ MOMOIIBID CUCTEMBI JIMHEWMHBIX YpaBHeHUU. MccienoBanue
MMOCTPOEHHON MOJIEJIM C TIOMOIIBI0 MATPHUIL] U ONIPEAECITUTENEN.

[TocTpoeHne MaTeMaTHYECKUX MOJIEIIEN PEaJIbHOW CUTYALMU C IOMOLIBIO YPAaBHEHUN U
HepaBeHCTB. [IpruMeHeHe ypaBHEHU U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a1a4 U
3a/1ay U3 pa3Iu4HbIX 001acTel HAyKH U peanbHOW KU3HH.

DYyHKIUHN U TPAPUKHU



Oyukums, crnocoObl 3ananus (GyHKuuMU. B3anmuHo oOpatnbie QyHkiuu. Kommosuius
bynkuii. ['padux pynkuun. DnemeHTapHbie Ipeodpa3oBaHus rpauKoB QyHKIUMN.

Obnacte ompeneneHUss M MHOXECTBO 3HaueHud ¢yHkiuuu. Hymn Qyskumu.
[IpomexxyTkn 3HaKomocTossHCTBA. UETHBIe u  Heu€THble (yHKmuu. I[lepuomndeckue
¢yskun. IIpomexxyTku MOHOTOHHOCTH (PyHKIMHU. MakCUMyMbl 1 MUHUMYMBbI (DYHKIUU.
Haubonbiiee n HauMeHblIee 3Ha4eHNs (DYHKIIMU Ha IPOMEKYTKE.

JluneliHasg, KBaJgpaTWUyHass M  JPOOHO-IMHEWHas  (QYyHKUUU.  DIJIEMEHTapHOE
HCCIIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHast QyHKIMS C HATYpaJbHBIM U LENbIM HoKa3aTeneM. E€ cBolicTBa u rpaduk.
CaoiicTBa 1 rpauK KOpHs n-Oi CTENEHU Kak (yHKIUU OOpAaTHOW CTENEHU C HATypaJbHBIM
ITOKA3aTEIIEM.

[lokazarenpHass u Jjorapudmuueckas (¢YHKIMH, HUX CBOWCTBA H  TpaduKH.
Hcnonb3oBanue rpadukoB GYyHKIUH A peIICHUS] ypaBHEHUI.

TpuronomeTrpudeckasi OKPYKHOCTb, ONPECICHUE TPUTOHOMETPHUUECKHX (DyHKIMN
YUCJIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTM B pEATbHBIX IMpoLeccax W ABJICHHSIX. [ papuku
pEAbHBIX 3aBUCUMOCTEMN.

Hayajia MaTeMaTH4eCKOI0 aHaIM3a

ITocnenoBarenbHOCTH, CHOCOObI 3a/1aHUs IIOCJIEI0BATEIILHOCTEN. Meron
MaTeMaTUYeCKOW MHIAYKIUMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIIENOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U TreoMeTpuyeckas Iporpeccud. beckoHeyHO yObIBaroIas
reoMerpuueckas nporpeccus. Cymma OecCKOHEUHO YOBIBAalOIIEH TIe€OMETPUUYECKOU
nporpeccuy. JIMHEWHBIM W HKCIIOHEHIUANbHBIM pocT. Yucno e. Popmyna CIOKHBIX
MPOLEHTOB. VICHONIb30BaHWE NPOTPECCHUU I PELICHMS PEaNbHBIX 3aad IPUKIATHOTO
Xapakrepa.

HenpepoiBHble (yHKUMM W UX cBOMCTBA. Touku paspbiBa. ACUMITOTHI TpadHUKOB
¢bynkumii. CBoMcTBa PyHKIMI HENPEPBHIBHBIX HAa OTpe3Ke. MeTo/l MUHTEPBAJIOB sl PEILICHHUS
HepaBeHCTB. [IpuMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKIMHI IS pEIICHUS 3a1a4.

[lepBass u BTOpas mnpousBoaHble (GyHKUMU. OnpeneneHue, T€OMETPUUYECKUN U
(U3UYECKU CMBICI TPOU3BOAHON. Y paBHEHNE KacaTebHON K TpaduKy QyHKIIUU.

[IpousBoanbie dsrmeMeHTapHBIX (QyHKIUN. [Ipow3BogHast CyMMBbI, TPOU3BEIACHUS,
YaCTHOTO M KOMITO3ULIUU (QYHKIHI.

MHoKecTBa M JIOrMKa

MHOXeCTBO, Oomepanuuy HaJ MHOKECTBAMM M HMX CBOWcTBa. Jnarpammsl Oilnepa—
Benna. IlpuMeHeHue TEOpPETUKO-MHOKECTBEHHOIO ammapara sl OINMCAaHUs pPeajbHbIX
MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYEeCKOTOo  0OO0ObEKTa,  CIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

I[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHMA

JINYHOCTHBIE PE3YJIBTATDI



1) rpa:knaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKTAHCKON TMO3UIMH OOYyYaromerocs KaKk aKTUBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIeCTBa, IPEACTABICHIE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYP, SBICHHM, MPOLETYp TPakIaHCKOTO 00IIecTBa
(BBIOOPBI, OMPOCHI U JIPYTrO€), YMEHUE B3aUMOJICHCTBOBATh C COLIMAILHBIMU MHCTUTYTAaMU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPask/IaHCKOM UJIEHTUYHOCTH, YBAKEHUS K MPOIILIIOMY
U HACTOSIIEMY POCCHUICKONM MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K JOCTHXKEHHSIM
POCCHICKMX MaTeMaTUKOB U POCCHMCKOM MaTEMaTUYECKOW IIKOJbI, WCIOIb30BAHUE ITUX
JTOCTIKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH pPOCCHICKOrO0 Hapona, CQOpPMHUPOBAHHOCTDH
HPABCTBEHHOI'O CO3HAHMS, HJTHUYECKOIO TIOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAYKHU U JAESATEIbHOCThIO YU€HOT0, OCO3HAHUE JTUYHOTO BKJIa1a B
MOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIKOYAs OCTETHKY MaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, PEIICHUN, PaACCYXKICHUN, BOCHPUMMYUBOCTH K
MaTeMaTUYECKUM acTeKTaM Pa3IM4HbIX BUJIOB UCKYCCTBA;

5) puznyecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHSATH MaTeMaTHYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOro M 0€30I1acHOro 00pasa JKU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe mHUTaHWE, COATAaHCUPOBAHHBIM PEXKUM 3aHITUH W OTAbIXA, peEryJspHas
(¢u3nueckass aKTHUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHUE IPU 3AHITUSX CIOPTUBHO-
0370POBUTENBHON JEATETbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYydy, OCO3HAHHE LIEHHOCTH TPYIOIIO0Us, MHTEPEC K pa3IMYHbIM
chepam mpodeCCHOHAIBHOM  JEATEIbHOCTH, CBSI3aHHBIM C  MaTeMaTUKod U e
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE IUIaHBl, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa30BaHUI0 M CaMOOOPa30BaHUIO HA TMPOTHKCHUH BCEH JKHU3HH,
TOTOBHOCTh K AKTMBHOMY Yy4YacTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON
HaIpaBJICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYpbl, TOHMMAaHHE BIUSHUS COIMAILHO-
HKOHOMHUYECKHUX MPOILIECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOW CpEelbl, OCO3ZHAHHE
rJ100aNbHOIO  XapakTepa JSKOJOTMYECKUX MpoOJieM, OpUEHTalUs Ha NpPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM [ pelieHus 3a7ady B OOJIACTHM  OKPY’KAIoIIEeH  Cpeibl,
IJIAHUPOBAHUE TIOCTYNKOB M OIIEHKM WX BO3MOXHBIX TMOCJIEICTBUN [JIi OKpYXKaroIIeH
Cpelibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKM W OOIIECTBEHHOW NPAKTHUKHU, TMOHMMAHHE MAaTEMaTUYECKONW HAyKH Kak
chepsl UeJIOBEUYECKOW NEeATeTLHOCTH, JTalloB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PAa3BUTHUS
[MBWIN3AINK, OBJIAJICHUE SI3bIKOM MATEMAaTHUKH W MAaTeMaTHYeCKOW KyJIbTYpPOl Kak



Cp€aACTBOM IIO3HAHHA MHPA, TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO W UCCICAOBATCIILCKYTO
ACATCIIbHOCTh MHAWBUAYAJIBHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornueckue AecTBU:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSTUH, OTHOIICHUH MEXIy NOHSATUSAMU, (QOPMYIHPOBATH OMNpPENETCHUsI MOHSITHUH,
yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIIMKM, OCHOBAHUSA ISl O00OOIIECHUS U
CpPaBHEHMS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATh CYKIEHUS: YTBEPIAUTEIbHBIC U
OTpULIATEIbHBIC, €UHUYHBIC, YACTHBIEC U 00IIUE, YCIOBHBIC,

BBISIBIIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEYHS B (paKTax,
JAHHBIX, HAONIONEHUAX U YTBEPXKICHUSIX, TMpeajaraTb KpUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;

JienaTh BBIBOJIBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U WHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUM (TIpsSMbIe
1 OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BbIOUpaTh HauOosiee MOAXOASIIUNA C YYETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KpUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eHCTBUA:

UCIIOIb30BaTh  BONPOCHl  KAaK  KCCIENOBATENbCKHI  MHCTPYMEHT  IO3HAHUA,
dhopMyIHpoBaTh BOMPOCH], (QUKCUPYIOIIUE MPOTHUBOpEUHe, MpoOJieMy, YCTaHABIMBATH
HMCKOMOE U JaHHOE€, POPpMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTL CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEAOBAHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEN MaTEeMaTHU4YeCKOro 00BEKTA, SBJICHUS, MPOIIECCa, BHISBICHUIO
3aBUCUMOCTEHN MEXIy 00BbEeKTaMU, SIBJICHUSMU, MTPOIECCAMU;

CaMOCTOSITeNIbHO  (hOpMYJIUpOBaTh 00O0OIIEHUSI W  BBIBOALI IO  pe3yJibTaram
MPOBEEHHOTO HAOJIONCHUS, KCCJIEIOBaHUs, OIICHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKIKE BBIIBUTATh MPEITOI0KECHHS
0 €r0 Pa3BUTUU B HOBBIX yCIIOBUSIX.

Pabora c nndopmanmueii:

BBISIBIISATE IePUIINTHI MHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETa Ha BOMPOC U
JUTSL pEILICHUS 3a/1a4K;

BbIOMpaTh HMHGOPMAIUI0 W3 MCTOUYHUKOB PA3JIUYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPIPETUPOBATh HMHGOPMAIIMIO pPA3IMYHBIX BUIO0B U (popMm
MIpEeICTaBIICHHUS;

CTPYKTypHUpoBaTh HHGOpPMAIIUIO, MPEACTABIATh €€ B  pas3duuyHbiX  (popmax,
WJUTIOCTPUPOBATH TpapUuecKy;

OIIEHUBATh HAAEKHOCTh HH(POPMAIMU TI0 CAaMOCTOSITENIFHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.



KoMMyHuKaTHBHBIE YHUBepPcaibHble yueOHbIe el CTBUSA

Oo0wmenue:

BOCIPUHUMATH U (GOPMYITUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSMU U IENISIMU
OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHMS IO XOMy peIICHUs 3aJaud, KOMMEHTHPOBATH IOJy4YEHHBIN
pe3ysbTar;

B X0JIe 0OCYXICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TeMBbI, IPOOIEMBI,
pelaeMoi 3a1a4M, BEICKa3bIBaTh UI€U, HALIEJICHHBIEC Ha MIOMCK PEIICHUSs], COMIOCTABIISATH CBOU
CYXKIEHHUS C CYXICHHSIMH JIPYTUX YYaCTHMKOB JHajora, OOHapyXWBaTh pa3uuue |
CXOJICTBO IMO3UIINMA, B KOPPEKTHOH (hopMe POpMyIHPOBATH pa3HOTIIACHS, CBOU BO3PAKECHUS;

NpPEACTaBIATh Pe3yJbTaThl PEUICHUS 3a/lauM, SKCIIEPUMEHTA, UCCIIEIOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (opMaT BBICTYIUIGHHA C Y4YETOM 3aqad Mpe3eHTalud U
0COOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1€l CTBUSA

Camoopranusanus:

COCTABJISITh IIJIAH, aJTOPUTM pEIIeHUS 3aJa4d, BRIOUPATh CIIOCO0 pEemIeHHs ¢ YIETOM
UMCIOIMXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBaTH |
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yI€TOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJQJIeTh HABBIKAMM T03HABATEIHHON pEQIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W  MBICIUTENbHBIX TPOIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOaMU
CaMOMPOBEPKH, CAMOKOHTPOJIS IIPOIIECcCa U PE3yJIbTaTa pelieHUs MaTeMaTUYECKOMN 3a/1auH;

IPEeABUAECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a/1auyd, BHOCUTD
KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, JIaHHBIX, HaNJICHHBIX
OIMUOOK, BEIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa IEId W YCIOBUSAM, OOBICHATH TNPUIUHBI
JTOCTKCHUST WM HEJOCTIDKCHHSI PE3YJIbTaTOB ACATEIBHOCTH, HAXOAWTh OIMMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MMOHUMATh M WCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJIbHOW pabOTHI
MIPU PEIICHUH y4eOHBIX 3a7ad, MPUHUMATH IIEJIb COBMECTHOUW ICATEIBHOCTH, IUIAHUPOBATh
OpraHU3allMI0 COBMECTHOW paboThl, pacmpenensiTb BUIbI padOT, JIOroBapuUBaTHCS,
00CyXKIaTh MPOIECC U PE3yabTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX JTHOJICH;

y4acTBOBATh B TPYMNMIOBBIX opMax paboThl (00CykaeHHUS, 0OMEH MHEHUI, «MO3TOBBIC
IITYPMBI» U WHBIE), BBITIOJHATH CBOIO YacTh paOOThl M KOOPAUHUPOBATH CBOM JCHCTBUSA C
JIPYTUMU YWICHAMH KOMaHbI, OIEHWBATh KauyeCTBO CBOETO BKJAJa B OOIIMI MPOIYKT IO
KpUTepusiM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenns B 10 kiacceoOydaroniuiics MOMYyYUT CIEAYIONIHME TPEIMETHBIE
pe3yabTaThl MO OTACIBHBIM TeMaM paboued mporpaMMmbl yuyeOHOTo Kypca «Anredpa u
Hayajia MaTeMaTUUYECKOI0 aHAJIM3a:

Yucjaa v BLIYUCTICHUS:



CBOOOJHO  OMEpPUPOBATh  TOHATHSIMHU:  PAIMOHAIBHOE  YHCJIO, OECKOHEYHas
MepruoInYecKasi IpoOb, MPOIEHTHI, UPPAMMOHATHLHOE YMCII0, MHOKECTBA PAIMOHATBHBIX U
JNEUCTBUTENBHBIX YUCET, MOAYJIb JIEHCTBUTEIIBHOTO YUCIIA;

MPUMEHATh APOOM M TPOLEHTHI ISl PEIICHHS NPUKIATHBIX 3a7ad W3 Pa3IUdHbIX
OTpaciicll 3HaHUHM U peajbHOM KU3HMU;

NPUMEHSTh MPUOIMKEHHBIC BBIUMCICHUS, NMPABUIIA OKPYTJICHUS, TPUKUAKY U OLIEHKY
pe3yJbTaTa BIYUCICHUI;

CBOOOJTHO OMEpPUPOBATH IMOHATHUEM: CTENEHb C IEJIbIM IOKa3aTelieM, HCIOJIb30BaTh
NOAXOAIYI0 (hOpPMY 3alUCH NEUCTBUTENBHBIX YMCEN NIl PEIICHUs MPAaKTUYECKUX 3aJlay U
IPEACTABICHUS TAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(PMETHUCCKII KOPSHb HATYPAJIbLHON CTEIICHHY;

CBOOOJTHO OTIEPUPOBATH MMOHATHEM: CTCTICHD C PAIMOHAIBHBIM ITOKA3aTeIIeM;

CBOOOJTHO OTEpPUPOBATH MOHATHUSAMHU: JIOTapU(PM dYHCIIa, TECATUYHBIC W HATypajbHBIC
aorapudmer;

CBOOO/HO OMEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YUCJIOBOTO
apryMeHTa;

ONIEPUPOBATH MTOHATUSIMU: APKCUHYC, ApDKKOCUHYC U apKTAHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO  OMEpUPOBATh TOHSITHSMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHSTh PA3JIUYHbIE METOJIbI PEUICHUs PAIMOHAIBHBIX U APOOHO-pallMOHATBHBIX
YpPaBHEHUM, IPUMEHSITh METOJ] HUHTEPBAJIOB ISl PELLIECHUSI HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHSATUSMU: MHOTOUWIEH OT OJHOM MEepEeMEHHON, MHOTOWIEH C
HeIbIMU  KOd(pPUIIMeHTaMU, KOPHU MHOTOYJIEHA, NPUMEHATHh JIeJICHUE MHOTOYJIeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJHO OMNEPUPOBATH TMOHATUSIMHU: CHUCTEMa JIMHEHWHBIX YypaBHEHUM, MaTpula,
ONPEAECTUTENIb MATPULIBI 2 X 2 W €ro TreOMETPUYECKHM CMBICI, MCMOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 i BBIYMCICHUS €ro 3HAYEHUs, MPUMEHSATh OMPEACIUTENN I
pEIICHUsI CUCTEMBI JTMHEUHBIX YPABHEHUM, MOJCIUPOBATh PEAIBHBIE CUTYallMH C TTOMOIIBIO
CHUCTEMBI JINHENHBIX YPABHEHUM, UCCIEA0BATH IIOCTPOCHHBIE MOJEIN C OMOIIBIO MAaTPULL U
ONpENEIUTEIIeH, UHTEPIIPETUPOBATH IOJIYYEHHBIN PE3yJIbTaT;

UCIIOJIb30BATh CBOMCTBA ACHCTBUIN C KOPHIMU JJIs TPpeoOpa30BaHUsI BhIPAKEHUMH;

BBITIOJIHATh TIPEOOPA30BAaHUs YHUCIOBBIX BBIPAKEHUH, COACpPKAIIUX CTENEHU C
paLMOHATIBHBIM [10Ka3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA JjorapudmMoB g MpeoOpa3oBaHus JIOrapuPpMUUecKux
BBIPAKCHU;

CBOOOJHO  ONEpUPOBATh  TOHATUSIMHU:  HUpPpPALMOHAIBHBIC, I[IOKAa3aTeJbHbICE U
JorapuMUUYECKUE YpaBHEHUS, HAXOJUTh WX PEIICHUS C TIOMOIIBI0O PaBHOCHUIIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEN;

IPUMEHSITh OCHOBHBIE TpUTrOHOMETpuUYeckue ¢GopMylbl sl mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOJHO OMEPHUPOBATH TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, TPUMEHSITh
He00XoauMbIe (HOPMYITBI JITIsl PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPABHEHHI;

MOJICIUPOBATh pEabHBIE CUTYallMM Ha SI3bIKE alreOpbl, COCTAaBJIATH BBIPAKCHHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCJIOBUIO 33/Ja4M, HMCCIEIOBATh ITOCTPOCHHBIE MOJAEIU C
MCIIOJIb30BAHUEM arlapara ajreophl.



DOyHKUMU ¥ rpauKu:

cBOOOJHO OMEpPUPOBATH MOHATHUSAMHU: (QYHKIUS, CIOCOOBI 3a1aHusl (PyHKUINHU, B3aMMHO
oOpatHble (YHKIUH, KOMIIO3ULIUSA (PYHKUIUN, TpaduK (PYHKIIMH, BBITIOJHATH JIE€MEHTApPHbIE
npeoOpa3oBaHus rpadUKoB PyHKINH;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: 00JACTh OIpPENETICHHUS U MHOXKECTBO 3HAUEHUU
GyHKIUY, HYJIM (QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOHO OIEPUPOBATh MOHATUSAMU: YETHBIE M HEUYETHBIE (YHKIUH, MEPUOIUUECKUE
(GYHKIUHM, MPOMEXKYTKM MOHOTOHHOCTH (PYHKIMHM, MaKCUMyMbl U MHUHHUMYMbI (DYHKLHUH,
HauOoJIbllIee U HaUMEHbIIIEE 3HaUeHUE (PYHKIIMH Ha IPOMEXKYTKE;

CBOOOIHO ONEpUPOBATh MOHATUSMM: CTENEHHAs (PYHKLHUS C HAaTypalbHBIM U LEJIBIM
nokasaresiem, rpaduk cTerneHHON QYHKIIMN C HaTypajdbHBIM M IIEJIbIM MTOKa3aTeneM, rpapuk
KOPHSI N-Oi CTeNeHH KaK (yHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTeleM;

OTIEpUPOBATh MOHATUSAMU: JIMHEWHAs, KBaJpaTW4yHas U APOOHO-THHEWHas (YHKIUH,
BBIIIOJIHATH 3JIEMEHTAPHOE UCCIEA0OBAHUE U MIOCTPOEHUE UX IPaPUKOB;

CBOOOJIHO OTIEpUPOBATh MOHATUAMU: MMOKA3aTENbHAS U JorapupmMuyeckas QyHKIUU, UX
CBOMCTBA U IpayKu, UCIOJIB30BaTh UX I'padUKu AJid pEeHIeHUs] YPaBHEHHUI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TPUTOHOMETPUUYECKAS] OKPYKHOCTD, ONPECICHHE
TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GyHKIUI IS UCCIEI0BAaHUS MPOIIECCOB U 3aBUCUMOCTEN TpU
pEILIEHNH 3a/1a4y U3 IPYruX y4eOHbIX NMPEAMETOB U pealbHOM XKU3HU, BbIpaxaTh (opMyJiaMu
3aBUCUMOCTH MEX]ly BEJIMYNHAMY;

Havana mareMaTH4ecKOro aHaJIu3a:

cBOOOIHO ONEpUPOBATh NOHATUAMHU: apu(PpMeTHUYEcKass U T€OMETPUYECKas POrPecCHsl,
OECKOHEYHO YOBIBaroU[asi reOMETpUYEcKasl MPOrpeccusi, JTUHEHHBIM M AKCIIOHEHUIUAIbHBIN
poct, (hopmyJia CIOKHBIX MTPOLIEHTOB, UMETh MTPEACTABICHUE O KOHCTAHTE;

HCIIOJI30BaTh MPOTPECCHUH LIS PELIEHUS PEaIbHBIX 3a[1a4 IIPUKIIATHOTO XapaKTepa,;

CBOOOJHO OINEpUPOBATh TMOHSATUSAMHU: IMOCJIEI0BATEIBbHOCTb, CIOCOOBI  3aJaHHS
ITOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCJIEIOBATENBHOCTH, IMOHUMATH
OCHOBBI 3apO’KJIEHHUS MATEMaTHUYECKOT0 aHAJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CcBOOO/IHO ONEpUPOBATH MOHATUSIMU: HETIPEPHIBHBIE (DYHKIIMH, TOUKH pa3pbiBa rpaduka
(GyHKIMH, aCUMIITOTHI Tpaduka QyHKIHNY;

cBOOOZHO ONEpUpPOBaTh MOHATHEM: (DYHKLHS, HENpEphIBHAs HA OTPE3KEe, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKITUHN IS pEIICHUS 3a]1a4;

CcBOOOZIHO ONEpUpOBaTh MOHATUSIMU: IEpBas M BTOpas MPOU3BOJHBIE (PYHKIIHUH,
KacatenbHas K Tpaduky QyHKIUY;

BBIUMCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEICHMS, YaCTHOIO M KOMIO3ULMHU JBYX
(GyHKLMIA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIIUA;

UCIIOJIb30BaTh T'€OMETPUYECKUA U (PUINYECKUA CMBICT MPOU3BOJAHON [JISl PEIICHUS
3az1ay.

MHoxecTBa M JIOTUKA:

CBOOOJIHO OTNEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPALlMU HAJ MHOKECTBAMH;

UCIIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar [Jisl ONUCAaHHS pPEaJbHBIX
MIPOLIECCOB U SABJICHUH, IPU PELICHUN 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEpUpPOBaTh MOHATHUSMHU: OIpENEIeHHE, TeopeMa, ypaBHEHHUE-CIIEICTBUE,
CBOMCTBO MaTe€MaTHYECKOro OO0BEKTa, JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE YpaBHEHUS U
HEPaBEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uu¢posBbie)
n/n NMPOrpaMmblI Bcero Kourpoanneie  Tlpaxruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHuorousensl. PanionanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuun U rpaduku. CrenenHas GyHKIUS C 12 1
LIEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0H CTEIICHHU. 15 1
HppauroHanbHble ypaBHEHUS
4 [TokazarenpHas pynkmus. [TokazareapHbIe 10 1
YpaBHEHUS
Jlorapugmuueckas GyHKIUS.
5 18 1
Jlorapudmuueckre ypaBHEeHUs
6 TpuronomeTpuyeckue BIpaXXEHUS U 29 1
YpaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 1
8 HenpepsbiBable pyHkimu. [TponsBoanas 20 1
9 [ToBTOpenwue, 0600IIEHNE, CHCTEMATH3AIIHS 5 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Koauecrso wacos Jlata uzyuyeHuss ~ DJIEKTPOHHbIE
Ne undposbie
n/n Tewa ypoxa Bcero Kontp. | Ilpaxr. oﬁl?LI;OBaTeJILHLIe
padorbel  padoThl o dakT pecypes
nnaHy
1 MHO)KGVCTBO, orepaluy HaJl MHOKECTBaMU U 1 01.09
HX CBOMCTBA
2 JHuarpammsl Diinepa-Benna 1 01.09
3 [IpumeHeHne TEOpETUKO-MHOKECTBEHHOTO 1 03.00
amnmapara JJs petieHus 3a1a4y
Pannonanesubie yncia. OObIKHOBEHHBIE U
4 JECSITHYHBIC POOH, TPOLIEHTHI, 0ECKOHEUHBIC 1 03.09
MepUOANYECKHe Ipodu
Panmonansueie yncna. OOBIKHOBEHHBIE U
5 JECSTUYHBIE TPOOH, TTPOLIEHTHI, 0ECKOHEUHBIE 1 08.09
MepUOANYecKue Jpoou
6 [Ipumenenue apobeii u NPOLEHTOB IS 1 08.09
pellIeHrs MPUKIAIHBIX 3a7a4
7 [TpumeHnenue apoGeil ¥ NPOLEHTOB IS 1 10.09
pelieHus MPUKJIATHBIX 33729
8 HelictBuTenpHble yncaa. PanionanbHbIe 1 1 10.09
UppalMOHATLHBIC YHCIIa
9 Aq¥upMeTquCKHe0nepauHHc 1 15.09
JEHCTBUTEILHBIMU YHCIIAMU
10 MOJ}yJ'IB JIEHCTBUTEIIBHOTO YUCIIA U €T0 1 15.09
CBOMCTBa
[TpubnmxEHHBIC BRIYUCIICHUS, TIPaBUIIA
11 OKpYTJICHUS], MPUKUIKA U OLIEHKA PE3yJIbTaTa 1 17.09
BBIYHMCIICHU
OcCHOBHBIE METOBI PELICHUS LENbIX U
12 IpoOHO-paLlMOHATIBHBIX YPABHEHUH U 1 17.09

HEPaBEHCTB




13

OCHOBHBIC METO/BI PEIICHHS LIEbIX U
IpoOHO-PallMOHATBHBIX YPABHEHUH H
HEPaBCHCTB

22.09

14

OCHOBHBIC METO/bI PEIICHHS LIENbIX U
IpoOHO-PallMOHATBHBIX YPABHEHUH
HEPaBCHCTB

22.09

15

16

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoOro4seHs! ¢ HelbiMA Kod(hQHUIreHTamu.
Teopema Buera

24.09

24.09

17

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

29.09

18

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

29.09

19

20

Marpuiia CUCTeMbI JTMHEHHBIX YPaBHEHHIA.
Ornpenenurens MaTPUILBI 2X2, €T0
r€OMETPHYCCKUI CMBICI M CBOMCTBA,;
BBIYHUCJICHHUEC €T0 3HAYCHU A

Ornpenenurens MaTPUILLI 2X2, €T0
Te€OMETPUUYECKUN CMBICT U CBONCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

01.10

01.10

21

22

IIpuMeHeHHe onpenenuTens s PELeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenne npukitagHpIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

06.10

06.10

23

24

25

Pemenue npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
KonTponbhas pabora: "PannonansHeie
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX YpaBHEHUH"

DyHKIMA, CTTOCOOBI 3aaHus (DYHKITHH.
B3aumuo obpartubie ¢pynkuun. Kommnosunus
byHKIMHA

08.10

08.10

13.10

26

I'padux pyHKIMHU. DIEeMEHTapHbIE
npeoOpa3zoBanus TpaduKoB GyHKIIHHA

13.10

27

OO6macTh onpeesieHuss © MHOXECTBO

15.10




3HaueHni pyHkiuu. Hynu Gyakmmm.
[TpoMexyTKH 3HAK TOCTOSTHCTBA

YérHble 1 HEYETHBIC (PYHKIIHH.

28 [Tepuoanueckue ¢pynkiuu. [IpomexxyTku 15.10
MOHOTOHHOCTH ()YHKIITHH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 HauGonbiiee u HanMeHbIIee 3HAYCHUE 20.10
(GYHKIIMM Ha IPOMEKYTKE

30 Jluneitnasi, kBagpaTudHas u ApoOHO- 20.10
TUHEWHas QYHKIHH

31 DneMeHTapHOE UCCIIEOBAaHUE U TTIOCTPOCHUE 92.10
rpadukoB 3TuX GyHKUIUN

30 DeMeHTapHOe UCCIIEIOBAaHNE U TTIOCTPOCHUE 2.10
rpadukoB 3TUX GyHKINN
Crenens c 11e7bIM MOKa3zateneM. bunom

33 05.11
HrroTona
Crenens c 11eNbIM NIOKa3aTeneM. bunom

34 05.11
Hprotona

35 CrenenHast GyHKIIHS C HATypaJIbHBIM H 10.11
1eJbIM moka3aresieM. E€ cBoiicTBa u rpaduk

36 KQHIponLHaﬂ pabora: "CrenenHas QyHKIUS. 10.11
E€ cBoiicTBa u rpadgux"

37 Apudmernueckuit KOpCHE HaTypaJIbHOU 1211
CTETNIEHU U €ro CBOMCTBA

38 Apudpmernueckuii KOpeHB HaTypaJIbHOU 12.11
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH, 17.11
coJIepKaIluX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH, 17.11
coJIepKaIluX CTETIEHU U KOPHU

a1 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH, 19.11
coJiepKallliX CTENEeHU U KOPHU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHHS UPPAITMOHATBHBIX 19.11

YpaBHEHUU




Uppanuonanbusie ypaBHeHUsA. OCHOBHBIE

43 METOJBI PEIICHHS HPpAITMOHATIbHBIX 24.11
yYpaBHEHUU
WppaunonanbHble ypaBHeHUs1. OCHOBHbIE

44 METO/BbI PEIICHMS UPPALMOHAIBHBIX 24.11
ypaBHEHUI

45 PaBHOCHIIBHBIE IEpEXOABI B peienun 26.11
UppalMOHAIIbHBIX YPaBHEHUH

16 PaBHOCHIIBHBIE ITEPEXOIbI B peueHny 26.11
UPPaLMOHATILHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE TIEpEXO/BI B pemenun 01.12
UppalMOHAIIbHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE TTEPEXO/IBI B pelieHnu 01.12
UPPaLMOHATILHBIX YPaBHEHUM
CaoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

49 GyHKIIUM 00paTHOM CTENEeHU C HaTypalbHbIM 03.12
MOKa3aTeneM
CaoiicTBa 1 rpaduK KOpHS N-OM CTETIEHU KaK

50 ¢byHKIMN 0OpaTHOM CTENEHH C HATypaJIbHBIM 03.12
IIOKa3aTelneM
KonrtponsHas pabdora: "CpoiicTBa u rpadux

o1 KOpHs n-ou creneHu. MppanroHanbHbie 08.12
ypaBHeHUs"

59 CTCIICHL C pallMOHAJILHBIM [TOKA3aTEIEM U €€ 08.12
CBOICTBa

53 CTeFeHL C palMOHAIIBHBIM TTOKAa3aTeNIeEM U €€ 10.12
CBOICTBa

54 CTCIICHL C pallMOHAJILHBIM [TOKA3aTEJIEM U €€ 10.12
CBOICTBa
[TokazarenbHast QyHKIMSI, €€ CBOWCTBA U

55 15.12
rpaduk

56 Ucnons3zoBanue r‘paf’pHKa byHKIMM 15 15.12
pelIeHNs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMK 115 17.12

pelLIECHHs] ypaBHEHU




[TokazarenbHble ypaBHEeHHS. OCHOBHbBIE

58 . 1 17.12
METO/BI pEIICHUS OKA3aTEIbHBIX YPaBHEHHI

59 [Toka3zarenbHble ypaBHeHUsS. OCHOBHBIE } 1 99,12
METO/IbI peIIEHUs I0KA3aTeJIbHBIX YPaBHEHUI

60 [Toka3zarenbHble ypaBHeHUsS. OCHOBHBIE } 1 99 12
METO/IbI pEIIEHUs I0KA3aTEeJIbHBIX YPaBHEHU

61 Kontponbnas padota: "[loka3arenpHas 1 4.1
¢bynkuus. [TokazarenbHeie ypaBHeHUs"

62 Jlorapudm gucna. CoiicTBa Jorapudma 1 24.12

63 Jlorapudm yucna. ColicTBa Jorapudma 1 29.12

64 Jlorapudwm yucna. CoiicTBa Jorapudma 1 29.12

65 JlecATUYHBIC U HaTypaJIbHBIE JIOTapH (MBI 1 12.01

66 JlecsiTuuHBIC U HATYpaJIbHBIE TOTapU(PMBI 1 12.01

67 IIpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILINX 1 14.01
JorapupmMbl

68 [IpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX 1 14.01
Jorapupmbl

69 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 19.01
Jorapu@msl

70 Jlorapudmuueckas QpyHkuus, e€ cBolicTBa U 1 15.01
rpaduk

el Jlorapudmuueckas pynkuus, e€ cBolicTBa U 1 2101
rpaduk

79 Hcnonb3oBanue rpau(bm(a GbyHKIMU 1715 1 2101
peleHus ypaBHEHHI

73 Hcnons3oBanne rpaibma byHKIMYU 175 1 26.01
peleHus ypaBHeHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METO/Ibl pelIeHNUs JorapuPMUIecKux 1 26.01
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/bI PEIICHHUS JIOTApU(PMUUECKUX 1 28.01
YpaBHEHUU

76 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE 1 28.01




METO/Ibl pelIeHUs JorapuPpMUIecKux
YpPaBHEHUU

PaBHOCHIIBHBIE IIEPEXO/BI B PELLICHUN

- c 1 02.02
Jorapu(pMHUUECKUX ypaBHEHUN
PaBHOCHIIBHBIE IEPEXOBI B pELIE

78 PEXOABI B PEIICHIH 1 02.02
Jorapu(pMHUUECKUX ypaBHEHUN

79 Kontposnbnas pabdota: "Jlorapupmuueckas 1 04.02
¢bynkuus. Jlorapupmuueckne ypaBHeHuUs" '
CuHyc, KOCUHYC, TAHI'CHC U KOTa

80 y y! ¥ KOTAHTE€HC 1 04.02
YHCIIOBOTO apryMeHTa
CuHyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC

81 Yo Yo 1 09.02
YHCIIOBOTO apryMEHTa
ApKCcUHYC, apKKOCHHYC U a

82 p yc, ap HYC ¥ apKTaHTeHC 1 09.02
YHCIOBOIO apryMeHTa
ApKCHHYC, apKKOCHHYC U a

83 p yc, ap y! PKTaHI€HC 1 11.07
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

84 orpesieNIeHue TPUTOHOMETPUUECKUX (QYHKIUI 1 11.02
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 olpesieNIeHue TPUTOHOMETPUUECKUX (QYHKIUI 1 16.02
YHCIIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1 16.02

87 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1 18.02

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 18.02

89 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1 25.02
[IpeoOpa3oBaHre TPUTOHOMETPUYEC

90 peobpasoBaie 1p precix 1 25.02
BBIpOKEHU I
[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

91 peodpasor P pHrace 1 02.03
BBIpOKEHU I
ITpeoOpa3oBaHue TpUroHOMe e

92 peobpasor TP METPUYECKHUX 1 02.03
BBIpOKEHU I
ITpeoOpa3oBaHue TPUTOHOME K

93 peobp PUTOHOMETPHUUECKUX 1 04.03

BBIPAXKECHH I




94 Pemenue TpuroHOMETpUYECKUX YpaBHEHUM 1 04.03

95 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 11.03

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1 11.03

97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1 16.03

98 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1 16.03

99 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1 18.03

100 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1 18.03
Konrponsnas pabdora: "Tpuronomerpuyeckue

101 BBIPXKEHUS U TPUTOHOMETPHUYECKHE 1 23.03
ypaBHEHUS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs

102 nocsenoBarenbHoOCTe. MeTos 1 23.03
MaTeMaTHYeCKOW MHAYKIIUH
MOHOTOHHBIE U OTPaHUYEHHbIE

103 MoCJIeI0BaTeNbHOCTH. VicTopus aHanm3a 1 25.03
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccust 1 25.03

105 I'eomeTprueckas mporpeccus 1 06.04

106 beckoneuHo yObIBarolasi reoMeTpuyecKas 1 06.04
nporpeccust

107 Cymma 6eCK0Hequ0 yOBbIBaro1IeH 1 08.04
re€OMETPHUECKON IPOTPECCUHU

108 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT. 1 08.04
Yucno e. Dopmyiia CIOKHBIX MPOLIEHTOB

109 JIMHEWHBIN U SKCIIOHEHIMAIbHBIN POCT. 1 13.04
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

110 Vcnonp30BaHue POTPECCHH TSI PEIICHUS 1 13.04
peanbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 KonTponbHas Pa60Ta: "[locnenoBarenbHOCTH 1 15.04
U TIPOTPECCUH

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1 15.04

113 Touka paspeIBa. AcumnToTsl rpadukoB 1 20.04
byHKIMHA

114 CaoiicTBa yHKIIMN HETIPEPHIBHBIX Ha 1 20.04




OTpe3Ke

CaoiicTBa yHKIIUN HETIPEPHIBHBIX Ha

115 1 22.04
OTpe3Ke

116 MeToa HHTEPBAJIOB ISl PEIICHUsT HEPABEHCTB 1 22.04

117 Metoa HHTEPBAJIOB ISl pEIICHUST HEPABEHCTB 1 27.04

118 MeToa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1 27.04

119 HpI/IMerHI/Ie CBOICTB HETIPEPHIBHBIX 1 26.04
(GyHKUIMHN 1715 pelieHus 3a1a4
H o

120 PUMCHCHHE CBOHCTB HEMPEPBIBHBIX 1 59.04
GyHKIUH 1715 peleHus 3a1a4

121 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMU 1 04.05

122 OnpeneneHH?, TEOMETPUUYECKHUI CMBICTT 1 04.05
MIPOU3BOTHOM

123 OnpeneneHHve, (bu3nuecKkuil CMbICT 1 06.05
MIPOU3BOIHOM

124 VYpaBHeHHE KacaTelnbHON K rpaduKy 1 06.05
byHKIIUU

195 YpaBHEeHHE KacaTelbHON K TpaduKy 1 13.05
byHKIMHA

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (HYHKIUI 1 13.05

127 ITpon3BoiHBIE AJIEMEHTAPHBIX (HYHKLUH 1 18.05
IT

198 POM3BOJHAS CYMMbI, IPOU3BE/CHHS, 1 18.05
JaCTHOTO ¥ KOMITO3HUIINN ()YHKITHI

129 [Tpou3BomHas CyMMBI, TpOM3BEICHN, 1 20.05
YaCTHOTO M KOMITO3UIIUU (YHKITHI

130 [Tpon3BoHas CyMMBI, NPOH3BE/ICHI, 1 20.05
YaCTHOTO ¥ KOMITO3HUIINN ()yHKITHIT

131 Kontponbras padota: "[IponsBognas” 1 25.05
IT

132 OBTOPe'I'-II/Ie, 06061ue"HI/1e, CHCTEMAaTU3aIus 1 25.05
3HaHui: "YpaBHEHUS

133 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATHU3AIIHS 1
3HaHui: "Oynkun"

134 HToroBasi KOHTpOJIbHAsA paboTa 1




135 Hrorosast koHTpobHAs paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MPOT'PAMMBI

10 KJTACC
Koxn . .
T I IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHs OCHOBHOI 00pa3oBaTe/ibHOil
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
1 Uucna v BBIYUCIICHUS
11 OmnepupoBaTh MOHATUSMH: PAlMOHAIBHOE M JACHCTBUTEIHFHOE YUCIIO, OOBIKHOBEHHAS U
' JEeCATUYHAs APOOb, IPOIIEHTHI
12 BeimonHATe apudmernyeckue omnepanuu ¢ palMOHAIbHBIMH U JI€HCTBUTENIBHBIMU
YHCIaMU
13 BoimonHATe npuOIMKEHHBIE BBIYHCICHUS, HMCHONB3YS MpaBHIA OKPYIICHUA, IeNaTh
IIPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN
OmnepupoBaTh MOHATUSMH: CTEIICHB C IIETIBIM TIOKa3aTeIeM, CTaHAapTHAs (hopMa 3amucu
14 JeUCTBUTENBHOIO YHUCIa, KOPEHb HATypaJIbHOM CTENEHM; MCII0JIb30BaTh MOAXOISLIYIO
' dbopMy 3amucH JCHCTBUTENBHBIX YHCENl Ui PEHICHUS TPAKTUYEeCKUX 3a1ad u
IIPEJCTAaBICHUS JAHHBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCHHYC U TAaHI€HC IPOMU3BOJIBHOIO YIJIa;
1.5 HCIOJIb30BaTh 3allUCh IPOU3BOJBHOIO yria d4epe3 oOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIIUU
2 YpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh  NOHATHUAMHU:  TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO,  IIEJIOE,
2.1 panrMoHaIbHOE, HPPAUOHAIBHOE YpaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
29 BeimonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIpQKEHUH UM pewliarhb
TPUTOHOMETPHUYECKUE YPABHEHHSI
BeimonHATe mpeoOpa3oBaHus LEIbIX, PalMOHATIBHBIX U UPPALMOHATBHBIX BBIPAXKEHUN
2.3 W pemaTh OCHOBHBIE THIBI LENbBIX, PAIIMOHAIBHBIX M UPPAIMOHAIBHBIX YPaBHEHUN H
HEPaBEHCTB
24 [TpuMeHsATh ypaBHEHUS M HEPABEHCTBA JJIsl PEIICHUs MaTeMaTHUECKUX 3a]lad U 3ajad
' U3 pa3IMyHbIX o0JacTel HayKH U peasibHOM KHU3HU
MogenupoBaTh peajbHbIE CHTYyallMd Ha S3BIKE anreOpbl, COCTABISTH BBIPAKCHHS,
2.5 ypaBHEHHMs, HEpAaBEHCTBA 10 YCIIOBHUIO 3a/1auM, MCCIEI0BATh MOCTPOCHHBIE MOJENH C
HCIOJIb30BaHUEM ammapaTa anreopbl
3 OyHKIMH U TpaPuKH
OnepupoBaTh MNOHATUAMHU: (QYHKIMS, CHOCOOBI 3anaHuss (QyHKUMH, 00JIACTh
3.1 OTIpeJIeNIeHUs] 1 MHOXKECTBO 3HaYeHUH (DYHKIMH, TpapuK GYHKINH, B3AUMHO OOpaTHBIE
byHKIIIT
39 OnepupoBaTh MOHATUAMHU: YETHOCTH M HEYETHOCTh (YHKLUWHU, HYIU (YHKIHH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonp3oBate rpaduky GyHKIWIHA IS peIIeHNs] ypaBHEHUH
34 Crpouth 1 uuTaTh rpaduku JMHEHHON QYHKIMHU, KBaIpaTUUHON (QYHKIUH, CTETICHHON
(YHKIIMU C LIETBIM ITOKa3aTelleM
Hcnonb3oBatek rpaduku GyHKIUN U HCCIETOBAHUS MPOLIECCOB M 3aBUCUMOCTEH Ipu
3.5 pelieHNH 3a1a4 W3 JPYTruX YYeOHBIX IPEIMETOB W DPEaTbHOW >KWU3HHU, BBIPAXKATH

(bOpMy.TIaMI/I 3aBUCUMOCTH MCKY BCIIMINHAMU




4 Hauana MaTemMaTH4YecKoro aHaimsa
41 OmneprpoBaTh MOHATHSMU: MOCIEAOBATEIBHOCTD, apu(MeTHIecKass ¥ TeoMeTpHUIecKast
POrPeccun
49 OmnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAS TE€OMETPHYECKas IPOTPECcCHs,
cyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON IPOTPECCU
4.3 3a/1aBath MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEH M MPOTPECCHI ISl PELICHUS PEAIbHBIX
3a7a4 MPUKJIATHOTO XapaKTepa
5 MHo’xecTBa U JIOTHKa
5.1 OmnepupoBaTh NOHSATHUSMH: MHOXECTBO, OTIEPALIMH HA/l MHOXKECTBAMH
59 Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIH —ammapaT Uil ONMCAaHHUSA PEaTbHBIX
IIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTUX YUEOHBIX TPEIMETOB
53 OmnepupoBaTh NOHSATHUSMHU: ONIPEICNICHHE, TEOPEMa, CIICICTBHE, 10KAa3aTeIbCTBO

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KITACC
Kox IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
1 Yucna 1 BBIYUCICHUS
Paumonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JApOOM, MPOIEHTHI, OCCKOHEUYHBIC
11  lepuomnyeckue apodu.  Apudmernyeckue Omepalud € pPalUOHAIBHBIMU  YHCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUH. IlpumeHeHne apoOell W MPOIEHTOB ISl PEIICHHS
IIPUKJIAIHBIX 3aJ]a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HU
JlelicTBUTENbHBIE YKcia. PaliMoHanpHble U UppalMOHANIbHBIE Yyucia. ApudMeTHuecKue onepaunun
1.2 C JelcTBUTENbHBIMU unciaaMu. [IpuOnmkEHHbIE BBIYMCIIEHNUS, IPaBUIAa OKPYTJIEHMS], IPUKHUIKA U
OLICHKA pe3yJIbTaTa BIYUCICHUN
Crenenp c¢ uenbiM mnokasateneM. CraHgapTHas Qopma 3anucd  JAEHCTBUTEIBHOIO YHCIA.
1.3  Hcnonwp3oBanme momaxoxasamieir (OpMBI 3amucH  JCHCTBUTENBHBIX YHCENT [UIS  PEIICHHS
ITPAKTUYECKMX 3a7ja4 U IPEJCTABIICHUS JAHHBIX
14 ApI/I(bMeTI/I‘IS:CKI/Iﬁ KOpEeHb HaTypajbHOM cTeneHu. JleficTBug ¢ apudMeTHUeCKUMH KOPHSIMH
HaTypaJIbHOM CTENEeHU
15 CuHyC, KOCMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHCJIOBOTO apryMeHTa
2 VYpaBHEeHMsI U HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIE TPEOOPa3OBAHUS
2.2  IlpeoOpazoBaHHE TPUTOHOMETPUIECKHUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI
2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, permenne HepaBeHCTBAa. MeTo1 HHTepBaioB
2.4  Pemenue HeNnbIX U JpOOHO-pAllMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5  Pemenue uppanMoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM
27 [IpumeHeHne ypaBHEHHMH M HEPABEHCTB K PEIIEHUI0 MaTeMaTHYeCKMX 3aJad M 3a4ad U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 Oyukuus, cnocodsl 3aganus ¢pyHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINMN
39 OOnacte ompesneneHuss W MHOXECTBO 3HaueHHWH ¢yHkuuu. Hymm Qynkmun. IIpomexyTku

3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE QYHKIIUU




Crenennas QpyHKIMS ¢ HATYpaJIbHBIM | 11EJIbIM TIOKa3zareneM. E€ cBoiicTBa u rpaduk. CBoicTBa U

3.3 .
rpaduK KOpHS N-0i CTENEHH
34 TpuroHnomeTrpudeckasi OKpYXHOCTb, OIpPENEICHHE TPUTOHOMETPUYECKUX (YHKIUH YHCIOBOTO
aprymeHra
4 Havana maremaTn4eckoro aHaiamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3a/laHus [OCJIE0BATEIbHOCTEN. MoHoTOHHBIE
MOCJIEZI0BATEIHHOCTH
Apudmernueckas U reoMmerpuueckas mporpeccuu. beckoHeyHO yObIBaromias reoMeTpuyecKas
4.2 | mporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH reoMeTpHUECKOi mporpeccuu. @opmMyria CIOKHBIX
poLeHToB. Mcroib30BaHNne MPOrPecCUu sl pelleH sl peallbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa
5 MHokecTBa U JIOTUKA
MHoxecTBO, omnepanuu Haja MHoxecTBamu. Jlmarpammer Oitnepa — Benna. Ilpumenenue
5.1  TeopeTHKO-MHOXECTBEHHOI'O ammnapara AJjis OMHCAHHUS pealbHBIX MPOLECCOB U SBICHUM, TpH
pEIIeHUH 33714 U3 IPYTUX y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, T0KA3aTEIbCTBO

ITPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM
HPOI'PAMMBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Ko .

I oie AEMOLO IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUSI OCHOBHOI
posep 00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEro 001ero 00pa3oBaHus

TpeOoOBaHUs

Brnanenne Meronamu J0Kas3aTeabCTB, AITOPUTMAaMHU pEIICHUS 3a7ady; yMEHHe
(dopMynupoBaTh MU ONEPUPOBATh IOHATHUAMHU: OIpPEJEICHHUE, aKCHOMa, TEOpeMa,
CJIEZICTBHE, CBOWCTBO, IMPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCUJIbHbBIE (OPMYIHPOBKH;
OpUMEHATh HX; yMeHHe (opMmynupoBaTh OOpaTHOE M NPOTHUBOIIOJIIOKHOE
YTBEPXKACHHUE, IPUBOAUTH IPUMEPBI M KOHTPIPHUMEPHI, HCIIOIb30BaTh METOA
MaTeMaTHUYeCKON MHIYKIUH; MPOBOJUTH JOKAa3aTEeJIbHbIE PACCYXIECHUS NPU PELICHUH

1 3a/la4, OLCHUBATH JIOTUYCCKYIO NPABUIIbBHOCTb paCCYX(HCHHﬁ; YMCHHE OIICPpHUPOBATH

MOHSTUSIMU: MHOKECTBO, IOJAMHOXECTBO, ONEpaluu HaJ MHOXKECTBAaMHU; YMEHME
UCIIOJIb30BaTh TEOPETUKO-MHOJKECTBEHHBIM ammapar i OINHCaHUS PpPealbHBIX
IPOLIECCOB U SIBJICHUM M TNpH pEIIeHUU 3a7ad, B TOM 4YHCIE U3 JIPYruX y4eOHBIX
NpPEIMETOB; YMEHUE ONEepUpPOBaTh MOHATUSAMM: Tpad, CBA3HBIA Irpad, AepeBo, LUKI,
rpad Ha IJIOCKOCTH; YMEHHE 3a7jaBaTh U OMHUCHIBATh rpadbl pa3IuYHBIMU CIIOCOOAMU;
UCIIOJIb30BaTh rpadbl MpH pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YMCIO, IIeJI0€ YHCIO, CTENEHb C
[EeNbIM TTOKa3aTelleM, KOPeHb HATypallbHOW CTENEeHH, CTENEHb C PalMOHAIBHBIM
nokKaszareseM, CTeNeHb C JECHCTBUTEIbHBIM IOKa3aTesieM, Jorapupm ducia, CHHYC,
KOCHHYC W TAaHT€HC IPOHM3BOJBHOTO YHCIA, OCTATOK IO MOYIIO, PAIMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YUCIIO, MHOXKECTBA HATYPaJbHBIX, LENbIX, PAllMOHAIBHBIX,
HeﬁCTBHTeHBHBIX YUCCII; YMCHHE HCIIO0Jb30BaTh IMPU3HAKHU ACITIUMOCTH, HanMEeHBIINH
o0ImuMi JenuTenh U HauMeHbllee obliee KpaTHOe, anroput™ EBKkiMaa npu pereHun
3aaa4; 3HAKOMCTBO C pa3JIMYHBIMU IMO3UIUOHHBIMHU CUCTEMAMH CUHCICHUA, YMCHUC
BBINOJIHATH BBIUMCIIEHUE 3HAUYEHUI M MpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHIMH U
gorapudmamu, mpeoOpa3oBaHUS IPOOHO-PALIMOHANBHBIX BBIPAKEHUH; yMEHUE
ONEepUpOBATh TOHATHUSAMHU: TIOCIEA0BATEILHOCTh, apuMeTHyecKas Mporpeccus,
reoMeTpHYecKasi mporpeccus, 0ECKOHEUYHO YOBIBAIOIIAst T€OMETPUIECKast IPOTPECCHS;
yYMEHHUE 3a/laBaTh IOCIEJI0BATEILHOCTH, B TOM YHCIE C IMOMOIIBIO PEKypPEHTHBIX
dbopMysI; YMEHHE OIEepUpPOBATh TMOHATHSIMH: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE




KOMIUIEKCHBIE YHWCIIa, MOIYJIb M apryMEHT KOMIUIEKCHOTO uucia, ¢opMma 3amiucu
KOMIUIEKCHBIX dYHcell (FeoMeTpHuYecKas, TPUTOHOMETpUYEcKas W anreOpamdeckas);
YMETh MPOU3BOAUTH apU(PMETHUYECKHE JEHCTBUS C KOMIUIEKCHBIMU YHCIIaMHU;
MPUBOAUTH MPUMEPHI UCTIOJIb30BAHUSI KOMILIEKCHBIX YHCEIT; ONIEPUPOBATH MOHITHIMU:
Marpuia 2x2 u 3x3, onpeaeanTeab MaTPUILIbl, TEOMETPUUECKUN CMBICIT OTIPEACITUTEINS

YMmeHnune OIEepUpOBaATh MOHATUSIMH: pauuoHalbHbIE, HppALMOHAJIBHEIE,
noKa3aTeJbHbIe, CTENICHHbIE, JJorapu(MUUECKUEe, TPUTOHOMETPUIECKUE YPaBHEHUS U
HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIIEpUPOBaTh IMOHATUAMH: TOKIECTBO,
TOXKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEPaBEHCTB, PAaBHOCUJIBHOCTh YpPAaBHEHMI, HEPABEHCTB U CUCTEM; YMEHHE peulaTh
YpaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IIOMOLIbIO PA3JIMYHBIX INPUEMOB; peIIaTh
YpaBHEHUsI, HEPABEHCTBA M CHUCTEMBbI C IAPaMETPOM; IPUMEHSATh YypaBHEHUS,
HEPAaBEHCTBA, WX CHUCTEMBbl U1 pEUIEHMs MaTeMAaTU4YeCKUX 3ajad U 3a4ad U3
pa3InyYHbIX 00JacTel HAyKH U pealibHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: (YHKUUS, YETHOCTH (YHKIWHU, MEPUOIUYHOCTH
(GyHKLIMH, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTh (DYHKIMM, 3KCTPEMYyM
¢ynkunu, HauOoJbllee W HaWMEHbIIEEe 3HAYCHUsS (YHKIMM Ha MPOMEKYTKE,
HenpepbiBHAas  (QyHKIMS, acuMNTOTHl rpaduka QyHKIMM, @nepBas U BTOpasd
npou3BoaHAs (YHKIHUU, TEOMETPHYECKHMH M (U3UYECKUH CMBICT IPOHU3BOTHOM,
nepBooOpasHasi, ONpeAeiaEHHbI MHTErpajl; yMEHHEe HAaXOIUTh aCUMIITOTHI rpadukxa
(YHKIIMM; YMEHHE BBIUMCISATH IPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YaCTHOTO MU
KOMIO3ULMK  (QYyHKIMHA, HAXOOUTh ypaBHEHHE  KacaTelbHOM K  rpaduky
(GyHKIMU;yMEHUE HAaXOAWTh NPOHM3BOIHBIC DIIEMEHTAPHBIX (YHKIHMH; yMEHHUE
UCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEOBAHUS (PYHKUUH, HAXOAUTh HAUOOJIbIINE U
HaMMEHBIINE 3HAYeHUs (PYHKIUN; CTPOUTH TPaPUKH MHOTOYWICHOB C UCTIOIB30BAHUEM
anmnapara MaTEeMaTHMYeCKOIO aHaliu3a; IPUMEHATb INPOU3BOIHYIO AJIS HAXOXKACHUS
HaWJIy4dllero peuieHuss B NPUKIAIHBIX, B TOM 4YHCJE COLHAIBHO-DKOHOMHYECKUX M
bu3nyeckux 3ajavax; HaXOAUTh IUIOMAAN U 00BEMBI (PUIYp ¢ IOMOIBIO UHTErpaia;
IPUBOAUTH  IIPUMEPBI  MATEMAaTU4YECKOTO  MOJCIMPOBAHHUS  C  ITOMOIIBIO
T depeHIMaIbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk (QyHKUMH, oOpaTHas (QyHKLuS,
KOMITO3UIUST (YHKIUH, TUHEWHAs QYHKIUS, KBaApaTHIHas (QYHKIMS, parroHaTbHas
¢GyHKUUsA, cTenmeHHas (QYHKIUS, TPUTOHOMETpUYEeCKHe (YHKLUUH, OOpaTHbIE
TPUTOHOMETpUUYECKHE (YHKIMM, TOKa3aTellbHas M Jorapudmuueckas (QyHKINH;
YMEHUE CTPOUTh TpapUuKH H3Y4YEHHBIX (QYHKUUH, BBIIOIHATE HpeoOpa3oBaHUs
rpadpuxkoB (QyHKUMN, HCMONB30BaTh TpaduKU JJII U3YYEHUS TPOLECCOB MU
3aBHCUMOCTEH, MpHU pELIeHUH 3ajiad M3 JAPYIHX Y4eOHBIX MpeIMETOB U 3a/1ad U3
peabHOW JKM3HM; BBIpaXaTh (OpMyllaMH 3aBHCHMOCTH MEXAY BEIMYHHAMU;
UCIOJIb30BaTh CBOMCTBA U IpadMKu (PYHKLUH A7 peIIeHUs] ypaBHEHU, HEpaBEHCTB U
3aJa4 ¢ IapaMeTpaMy; H300paxaTb Ha KOOPJAMHATHOW IJIOCKOCTH MHOXECTBA
pelleHni ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemath TEKCTOBBIE 33J]aud Pa3HbIX TUIOB (B TOM YHCIE HA MPOLEHTHI, 10U
U YacTH, Ha JBWXXEHHE, paboTy, CTOMMOCTb TOBApPOB W YCIYI, HAJIOTH, 33Ja4d U3
00J1aCTH yNpaBJIeHUS JTUUYHBIMU U CEMEHHBIMU (PUHAHCAMH); COCTABJIATH BBIPAXKEHMUS,
YpaBHEHHUS, HEPABEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/JayH, HCCIIEN0BATh
NOJYyYeHHOE pelIeHHe W OIEHWBATh IPaBAONOJ00HOCTh PpE3yJIbTaTOB; YMEHHUE
MOJIEJIMPOBaTh PeajJbHbIE CUTYallUd HA SI3bIKE MAaTEeMAaTHUKH; COCTaBJISATh BBIPAKEHMUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHCTEMbl 110 YCIOBHMIO 3a/Jayd, HCCIENOBATh
MOCTPOCHHBIE MOJIENU C HCIOJIb30BaHUEM ammapara airedOpbl, UHTEPIPETHUPOBATDH
MOJIy4YEeHHBIH pe3yabTar

YMenue ONCpHUPOBATH IOHATUAMU: CPECAHCC apI/I(I)MCTI/I‘-ICCKOG, MEauaHa, HanOOJIbIIEe
N HAMMCHBIICC 3HAYCHUS, pasMax, JUCICPCHA, CTAHAAPTHOC OTKIIOHCHUEC YUCIIOBOI'O
Ha6opa; YMCHHUC H3BJICKATb, MHTCPHPCTUPOBATH I/IH(bOpMaI_II/IIO, MMPEACTAaBJIICHHYKO B




TabnuIax, Ha quarpaMmax, rpadukax, OTpakaroIlyl0 CBOWCTBA PEaIbHBIX MPOIIECCOB
U SIBJICHUW; TPEACTABIATh HMHPOPMAIIMIO C TIOMOIIBIO TaONWIl W JAHArpaMM;
HCCJIEI0OBATh CTATHCTHYECKUE JaHHBIC, B TOM YHUCJE C MPUMEHEHUEM TIpauiecKux
METOJIOB ¥  DJIGKTPOHHBIX CpPEICTB; TpadUUECKH HUCCIEI0BaTh COBMECTHBIC
HaOJIOZICHUS C TIOMOIIBIO THAarpaMM pacCeHBaHUs 1 JTMHEHHOM perpeccun

YMeHue ornepupoBaTh IOHATHSAMH: CIyYalHBIM ONBIT M CIIy4ailHO€ COOBITHE,
BEPOSITHOCTh ~ CIy4alHOTO  COOBITHSI; yYMEHHE  BBIYUCIATH  BEPOSITHOCTH  C
UCIOJIb30BaHUEM TIpaUyuecKux METOJOB; MPUMEHSTh (GOPMYIbl CIOXKEHUS H
YMHOXEHHUS BEPOSITHOCTEH, (HOpMyIly IMONHON BeposSTHOCTH, (hopmyny beprymy,
KOMOHMHATOpHbIE (PaKThl U (OPMYIIbI; OLIEHUBATH BEPOSTHOCTU PEANBHBIX COOBITHIA;
YyMEHUE ONEpUpPOBaTh MOHATUSIMHU: CiIydallHas  BEJIMYMHA, pachupeeicHue
BEPOATHOCTEH, MaTeMAaTUYECKOe OXKHUJIAHUE, TUCTEPCUsi U CTaHJAPTHOE OTKIOHEHHUE
CIIy4aifHOH BENWYMHBI, (DYHKIHUU pacrpeneieHus] U ITUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOIO0 M HOPMAJIbHOIO pAacIpeleseHUil; YyMEHHE HCIOJb30BaTh CBOWMCTBA
M3YYEHHBIX pacHpe/esieHuid JUIs pelleHus 3a]a4; 3HAKOMCTBO C MOHSTHSIMU: 3aKOH
OOJIBIINX YUCEN, METOJbl BEIOOPOUHBIX UCCIIEJOBAHMI; YMEHHUE IPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINUX YHUCENl B MPHPOJHBIX M OOIISCTBCHHBIX SBICHUSIX;
YMEHHE OIEpHpPOBaTh MOHATHAMH: COUYETaHHE, MEPECTaHOBKA, YMCIO COYETaHUH,
YHCIIO MEePECTaHOBOK; OMHOM HbI0TOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (haKThI
U pacCyXIEHUs JUIsl pelieHUs 3a/ad; OIEHUBATH BEPOSTHOCTH PEATBbHBIX COOBITHIA,
COCTaBIISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT
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YMeHue onepupoBaTh NOHATHUAMM: TO4YKa, IpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIMYHMHA yIJa, IVIOCKUM yIroj, ABYI'PAHHBIN YroJl, TPEXTPAHHBIN Yrodl,
CKPEILMBAIOIINECSA TPSAMBIEC, MAPAJICIBHOCTh W INEPHEHAUKYISAPHOCTh NPAMBIX U
IJIOCKOCTEM, yroJ MEXIy IpPSAMBIMH, YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, YIOJ
MEXY IUIOCKOCTSMM, PAacCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PAcCTOSHUE MEXKIY
IIPSMBIMH, PACCTOSHHME MEXAY IUIOCKOCTSAMH; YMEHHME HCIIOJIb30BaTh IPU PELICHUHU
3ajjay M3y4yeHHble (PAKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHE OLICHHWBATh pa3Mephbl
00BEKTOB OKpYXKAIOUIET0 MHpA; CTPOUTh MAaTEMaTH4YECKHE MOJEIN C IMOMOILBIO
FEOMETPUYECKUX IOHATUM M BEJIHMYMH, PEIIATh CBA3AHHBIE C HUMHU IIPAKTUYECKUE
3a1a4u

YMeHue omnepupoBaThb MOHATHSAMH:  IUIOIAAL  QUIYpbl, O00BEM  UIYpHI,
MHOTOTPAaHHHMK, TPaBWIbHBI MHOTOIpaHHHMK, CEYEHHE MHOTOTpPaHHUKA, KYO,
napajulesienunes, npusMa, nupamuaa, GUrypa u MoBEpXHOCTb BpAILLEHUs, LUIUHID,
KOHYC, ap, chepa, miomaasb chepsl, MIOMAIb MTOBEPXHOCTH MUPAMUIbI, MPU3MBI,
KOHyCa, LMIMHIpA, 00BEM KyOa, MPSAMOYTOJIBHOIO MapajuleleNuIeaa, MUpaMuibl,
IPU3MBL, IWINHApPA, KOHYCa, LIapa, pa3BEPTKAa IOBEPXHOCTH, CEUEHUS KOHYcCa H
WINHApA, NapajjielIbHble OCH WM OCHOBAHMIO, CEUeHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cgepsl, IINHAPA, KOHYCa;yMEHUE CTPOUTh CEYCHHE MHOIOI'paHHHKA,
n300paxkaTb MHOTOTPAaHHUKH, (PUTYPBI U TOBEPXHOCTHU BpAIEHUSI, UX CEUEHUS, B TOM
qycie C IOMOUIBI0 DJJIEKTPOHHBIX CPEICTB; YMEHHE IIPUMEHATH CBOMCTBA
FEeOMETPUUECKUX (UTYDP, CAMOCTOSATENBHO (HOPMYIHPOBATH ONpPEAETICHUS U3y4aeMbIX
¢uryp, BBIABUraTh THMIOTE3bl O CBOMCTBAaX M INpH3HAKaX reoMeTpuuecKux ¢uryp,
000CHOBBIBaTh WJIM ONPOBEPraTh UX; YMEHUE MPOBOAUTH KiacCUpUKALKIO GUryp mo
Pa3IMYHBIM MIPU3HAKAM, BBIITIOJIHATH HEOOXOAMMBbIE JOMOJHUTEIbHbIE TOCTPOSHHUS

11

YMeHue onepupoBaTh MOHATHUSMH: JBMJKEHHE B IPOCTPAHCTBE, IapauleIbHbIHI
HepeHoc, CHMMETPHs Ha IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUE
noo0us, oJ00HbIe (PUTYPHI; YMEHUE PACIO3HABATh PaBHbIEC U MOAOOHbIE (UTYPHI, B
TOM 4YHCJIE B TPHUPOJIE, UCKYCCTBE, APXUTEKTYpE; HCIIONB30BaTh T'E€OMETPHUYECKUE
OTHOILIEHUS ITPU PELICHUHU 33Jay; HAXOJIUTh FT€OMETPUUECKHE BEIMUUHBI (IJTMHA, YroJ,
ioniaib, 00bEM) MU PEeLICHUH 3a7a4 U3 IPYTUX YUEOHBIX MPEAMETOB U U3 PeaIbHOM
KHU3HU;YMEHHE BBIYMCIATH T'€OMETPHUECKHE BEIMYUHBI (IJIMHA, YTOJ, IUIOLIAb,
00BEM, TIJIONIAh TOBEPXHOCTH), MCIIONB3YsI M3yUeHHBIE ()OPMYIIBI U METOIBI, B TOM




YHciie: IUIOMIAAb TIOBEPXHOCTH MUPAaMHIBI, MPHU3MBI, KOHYCA, IHJIMHIPA, TUIONIA[b
cheprl; 00bEM Kyba, MPSAMOYTOJBHOTO MapajlieNenuIesia, MUPaMUIbl, TPU3MBI,
WINH]IPA, KOHYCA, I1apa; YMEHHE HaXOAUTh OTHOIICHHE 00bEMOB TIOIOOHBIX (hUTYP

12

13

YMeHue onepupoBaTh IOHATHAMH: NPAMOYIOJbHAs CHUCTEMa KOOpJAUHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPAUHATEI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha 4YMCJIO, pa3lioKeHUE BEKTOopa M0 0a3ucy, CKalspHOE NPOU3BEIEHHE, BEKTOPHOE
IIPOU3BEJICHNE, YroJl MEXKIAYy BEKTOpPAMH; YMEHME HCIIOIb30BATh BEKTOPHBIA U
KOOPJIMHATHBIN METOJ /IJIs peIIeHUs] TeOMETPUUYECKHUX 3ajad U 3a/1a4 IPYrux y4eOHBbIX
IIPEAMETOB

VYMeHue BbIOMpaTh MOAXOMAIIMH METOJ Ul pelleHUs 3aJaud; IOHMMaHHe
3HAYMMOCTH MAaTE€MAaTUKH B W3YUYEHHH TPUPOAHBIX M OOIIECTBEHHBIX IMPOIECCOB U
ABJICHUM; YMEHHUE pacIO3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
yMEHUE INPUBOJUTH MPUMEPHl MATEMAaTUYECKUX OTKPBITUM POCCHMCKOM U MHPOBOMI
MaTEMAaTHYECKON HAYKU

HEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAECPKAHMS
1 Yucna v BBIYUCIECHUS
11 Harypanbnsie u nensie yncna. [Ipu3Haky 1enMMOCTH LEIIbIX YUCEI
12 Paunonanpupie uncna. OOBIKHOBEHHBIE M JIECATUYHbIE ApOOU, HPOLEHTHI, OECKOHEUYHBIE
nepuoIn4YecKue Apoou
13 ApI/Iq}MeTI/I‘lfCKI/Iﬁ KOpEHb HaTypaJbHOM cTemeHu. JlelicTBUs ¢ apupMETUYECKUMU KOPHSIMHU
HATYpaJIbHOH CTENEeHN
14 Crenensb ¢ 1eabIM nokaszaresneM. CTeneHb ¢ palloHAIbHBIM MoKa3zaTesieM. CBONCTBA CTENEHU
15 CuHyc, KOCHMHYC M TAaHICHC YHCIIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHICHC
YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uucna. JlecATHYHBIE U HATYPAIbHBIE JOTapUPMBI
JleiicTBuTenpHble 4HMcha. ApuU(METHYECKHE OIlepalud C JIeHCTBUTENBHBIMH YHCIIaMHU.
1.7 [TpubnnxEHHBIE BBIYMCICHUS, TpaBWJIa OKPYIJIEHMs, MPHUKUAKA M OLIEHKa pe3yibTara
BBIYUCIICHUH
1.8 [TpeoOpazoBaHye BEIPAKCHHHA
1.9 KommuiekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie U 1pOOHO-pAIIMOHAIbHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomeTrpuieckue ypaBHeHHUs
2.4 [Toka3arenbHble U JorapupMUIECKHe YpaBHEHHUS
2.5 [{enble u TpoOHO-palOHATbHBIE HEPABEHCTBA
2.6 WpparnmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapupMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpUIlbl
3 OyHKIHH U TpaduKh
3.1 @yHKius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢yHkumu. B3aumHo oOpaTHble (yHKIHU.




Yérnplie u Heu€éTHbIe pyHKuMU. [lepuoanueckue GyHKIUU

O6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHuid (ynkiuu. Hymum ¢dyakmum. [IpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIUU. MaKCUMyMbl M MHUHHUMYMBI
¢byukiun. Hanbomnpiee 1 HauMeHbllee 3Ha4yeHHe PyHKIUN HA IPOMEKYTKE
33 Crenennas (yHKIHS C HATYpaJIbHBIM U LIEJNbIM TOKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHs N-Oi CTENeHH
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U rpaduKu
3.5 [ToxazaTenpHas u orapudmudeckas GyHKIINU, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcumnToThl rpadukoB (ynkiui. CBolicTBa (YHKIHI, HENPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremarnyeckoro anamamsa
4.1 [TpousBoanas hynkuuu. [I[pon3BoHbIE IeMEHTAPHBIX (YHKITHI
492 [IpumeHeHre NPOU3BOAHON K HCCIEIOBAaHUIO (PYHKIMA HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke
4.3 [TepBooOpasnas. UnaTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoXxecTBO, orepanuu Haj MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomMOuHaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpaHHiKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOpBI
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