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COAEPKAHHUE YYEBHOI'O IPEIMETA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUU U PEaIbHOM KU3HH.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4WwIeHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHEHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPEACNIUTENS IJs pelueHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHHN M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢ynkuuit. I'paduk yHkuum. DieMeHTapHble NpeoOpa3zoBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHsbllee 3Ha4eHUs] QYHKIMUU HA TPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiictTBa M rpaduk KOpHS N-Oi CTeNmeHW Kak (PyHKIUU OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOTrpecCuu. JINHENHBINA U 3KCIIOHEHIHANBHBIA pocT. Hucno e. @opMmyna ClI0KHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul pPELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaJbHBIX IIPOLECCOB W SBICHUM, IIPU PELICHUM 3a4a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOospmui oOmuii nenurens (manee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMiCH KOMIUIEKCHOTO 4Hcla. ApupMETHUYECKHUE ONepalry ¢ KOMILUIEKCHBIMU
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYNHOCTh YpaBHEHUW U HEPaBEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeNbHBIX W  JIOTapu(PMUIECKUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEIIEHUH 3aJad U3 JAPYTUX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuiia HaxXoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIuaTbHbIX ypaBHEHUNH. MaTemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTU4YeCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
MpoIeAYp TPaKIAHCKOTO oO0IIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMEHHUE
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JIOCTM)KCHHM HayKd U JESTeNIbHOCTHIO YYEHOTrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAas SCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYHUBOCTh
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHUS B
HWHTEpEcax 3/I0pOBOTO 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOWs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATh COOCTBEHHBIC IKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;



7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIMSHUS
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMATILHOMN
Cpeibl, OCO3HaHUE II00aIbHOTO XapaKTepa SKOJIOTMUYECKUX MPOoOieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHUE IIOCTYNKOB U OIIEHKA HUX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUIsI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  MPEeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI 110 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSATENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee TMOAXOMAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:

WCIIOJIb30BaTh BOMPOCHI KaK HUCCIEJO0BATEIbCKUN HHCTPYMEHT TIO3HAHUSA,
dbopmynupoBaTh  BOMNPOCH,,  (UKCUPYIOLUIME  MPOTUBOpEYHE,  MOpodiemy,



YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (OpMHUPOBATh TUIIOTE3Y, apryMEHTUPOBATh
CBOIO MO3UIMIO0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro oObeKTa, SIBJIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yJbTaTaMm
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUI;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbIJBUraTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISIBIIATH J€(UIUTHI WH(POpMAILIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BBIOMpPATh MH(OOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBATh W MHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUIOB H
dbopm npeacTaBICHU;

CTPYKTYpUpOBaTh WH(OpPMAIINIO, MPEACTABIATh €€ B pa3IU4yHBIX ¢dopmax,
WJUTFOCTPUPOBATH TPaPUUIECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menune:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMU H
IEJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXKJICHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBHI,
mpoOJIeMBl, pelracMoi 3ajadd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHapy)KMBATh Pa3IMYMEe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YyJbTaThl PELICHUS 3a/Ja4M, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayuTOPHH.

PeryjisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



COCTaBJISIThH IJIaH, AITOPUTM PEIICHUs 3aJa4M, BIOUPATh CIIOCOO pEelIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [IO3HABATENIbHOW  peduiekcuu Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, [IOroBapuBaThCsA, OOCYXAAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YI€HAMU KOMAaHbl, OLIEHHBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3YNbTAThl MO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHATBLHBIX U IEUCTBUTENBbHBIX YHCEN, MOJIYJIb JEUCTBUTEIHHOTO YUCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJIBIM IOKa3aTesem,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHDb C PALIMOHAIBHBIM MIOKA3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHATh METOJ HWHTEPBAJIOB IS PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMUUYECKUE YPAaBHEHUS, HAXOAUTh UX PEUICHHS C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCTIONb30BAHUEM alllapaTa anreopsol.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPENEICHUS U MHOMKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoJblliee W HAaUMEHbIIEe 3HAauYeHWEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHBIM [TOKa3aTeleM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA W TpaduKd, HWCIOJIB30BaTh MX Trpauku IS perieHus
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB M peajbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBIA POCT, GOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPaHUYEHHBIE IIOCJIEIOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJHO ONEpPUPOBATH TOHATUEM: (PYHKIUS, HENpEpbIBHAs Ha OTPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIH, 3HATh IPOU3BOJIHBIE 3JIEMEHTAPHBIX ()YHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapart JJis ONMCAHUS PEabHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy o60yuenuss B11 Kjacce oOydYaromiuiicss MONMYYUT CHEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATHUAMH: HATypaJlbHOE M LIEJI0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxath Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKaliue MOAYJU U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJICIIM C MCIIOJIB30BAHWEM alllapara aiureOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHUYECKHe oO0pa3bl YpaBHCHHMH M  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIH30BaTh MPOU3BOAHYIO JIJI UCCIE0BaHUS ()YHKIIMA HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
ompeAeeHUs] CKOPOCTH W YCKOPEHHS TMpoliecca, 3aaaHHOTo GOpMylIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOUIAAH IIOCKUX (QUTYP U OOBEMBI TEJ C MOMOILBIO HHTETPAJIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TemaTn4yeckoe NVIAHNPOBaHHUeE € YKA3aHMEM KOJIHYECTBA AKA/IeMHU4YeCKUX YaCOB, OTBOANMBIX HA OCBOCHHE KAXKI0M TeMbl
Y4eOHOro npeaMera, y4eOHOro Kypca, y4e0HOro MoayJisi, BO3MOKHOCTb HCII0JIb30BAaHHUS 110 3TOI TeMe 3JIeKTPOHHBIX (1U(POBHIX)
o0pa3oBaTe/IbHBIX PeCypcoB, SIBJSIOIIUXCHA Y4eOHO-MeTOAUYeCKUMHU MaTeprualaMHu, HCI0JIb3yeMbIMHU 1151 00y4eHHs U
BOCIIMTAHUS PA3JMYHBIX IPYIII 0J1b30BaTe e, NpeacTABJIeHHbIMH B 3JIEKTPOHHOM M (poBOM) BU/ie U peaTu3y0IUMU
aupakTudeckune Bo3mMo:xkHoctu UKT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00 00pa3oBaHNHU

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThbI pecypehI

MHOK€ECTBO AEHCTBUTEIBHBIX YHUCEIL.

MHorounensl. PannoHanbHble YpaBHEHUS U 24 1

HepaBeHCTBa. CHCTEMBI JIMHEHHBIX

YpaBHEHUH

Oyukiuu u rpaduku. CreneHHas QyHKIUS ¢ 12 1

L[eJIBIM TIOKa3aTelIeM

ApubdMeTnuecKnii KOpeHb N-0if CTEIeHHU. 15 1

WppanmonansHble ypaBHEHUS

[TokazarenbHas ¢pynkuus. [lokazarenbHbie 10 1

ypaBHEHUS

Jlorapudmuueckas GyHKITHS. 18 1

Jlorapudmuueckue ypaBHEHUS

TpuronomeTpuyeckue BbIpAKECHUS U 99 1

ypaBHEHUS

[TocnenoBarenbHOCTH U NPOTPECCUU 10

HenpepsiBuble pyHkiuu. [IponsBoanas 20

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HpparnmonaiibHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoiabubie | IlpakTHyeckue o6 pasoBATEIBHbIE
padoTsbI padoThI pecypest
1 MHo0xecTBO, orepaluy HajJ MHOKECTBaMU 1 1
HX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
Panmonaneubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE IPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
pelieHus MPUKIAAHBIX 3a7a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 337124
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu c 1
NENCTBUTEILHBIMA YHCIAMHU
10 Moaynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIA
OKpYIJICHM, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCHIICHUS LCIIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATIFHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

19

Marpuiia CucTeMbl JIMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTPUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpenennuTens Ui peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHelx 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

OyHKIMSA, CTIOCOOBI 3aaHusT DYHKIIUH.

B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB PYHKINN

27

OO6acTh onpeeieHns] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumeHblliee 3HaYCHHE
(YHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

SHCMCHTapHOG HUCCIICAOBAHUEC U ITOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOG HCCIICAOBAHUC U IIOCTPOCHUEC

rpauKoB 3TUX QYHKLIUH

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

34 Herorona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
nenbiM rmokaszarenem. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "CrenenHas QpyHKIus.
Eé cBoiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHUIH,
COJIepKalliuX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pELICHUSI UPPALIUOHATBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIECHUU

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU

46 HppalMOHAJIbHBIX YPAaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM
CpoiicTBa u rpauK KOpHs N-0i CTETIEHN KaK

49 (dbyHKIIMM OOpaTHOM CTETIEHU C HATYypaJIbHbIM
oKasarejaemM
CpoiicTBa u rpaduK KOpHs N-Oi CTETIEHN KaK

50 (dbyHKIIMM OOpATHOU CTETIEHU C HATypaTbHBIM
roKasaresemM
Kountponsnas pabora: "CBoiicTBa u rpaduk

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEHUS"

59 CreneHsb ¢ pallMOHAILHBIM [TOKa3aTeIeM U eé
CBOMCTBA

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUU A5
pelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHNs ypaBHEHUIN

58 Iloka3zarenpHble ypaBHEeHUA. OCHOBHBIE




MCTOAbI PCIICHHUA MMOKA3ATCIbHBIX ypaBHeHI/If/'I

[TokazarenbHblie ypaBHeHU. OCHOBHbBIE

59 1
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH

60 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE 1
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH

61 KonTponsnas pabora: "[lokazarenpHas 1

kuus. [lokasarenpHbIe ypaBHEHHUS
ITokazare "

62 Jlorapudm gucna. CoiicTa Jorapugpma 1

63 Jlorapudm ugucna. CoiicTa Jorapugpma 1

64 Jlorapudm uucna. CoiicTBa orapupma 1

65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMbI 1

66 JlecATUYHBIE U HATYypaJbHBIC JIOTapUPMBI 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIIAX

67 ’ 1
sorapudmsl
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIIAX

68 ’ 1
sorapudmsl
[IpeoOpa3zoBanue BEIpAKEHUI, COIEPKALIUX

69 ’ 1
sorapudmbl
Jlorapupmuueckas KLU, €€ CBOMCTBA U

70 ’ 1
rpadguk
Jlorapudmmnueckas KLU, €€ CBOMCTBA U

71 ’ 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKUUN A5 1
peleHus ypaBHeHUH

73 Hcnonb3oBanue rpaduxa GyHKIMM 15 1
peleHus ypaBHeHUH

74 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE 1




METO/Ibl PELICHHUS JIOTAPUPMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl pEIIeHUs Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

76 METO/1bl pElIeHUs] JJoTapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

79 Kountponsnas pabora: "Jlorapudgmuueckas
¢dbynaknus. Jlorapudpmudeckue ypaBaeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

84 ompesieNieHue TPUTOHOMETPUIECKHUX
(GyHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIUI YUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeobpazoBaHne TPUTOHOMETPHUIECKUX 1
BBIPAKECHUIN

01 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAXKECHUI

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

93 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

98 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

100 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1
KonTposnsHast padoTa:

101 "TpUroHOMETPUYECKUE BHIPAKCHUS U 1
TPUTOHOMETPHUYECKHE YpaBHCHHS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 33 1aHUS

102 nocieaoBarenbHocTeld. MeTon 1
MaTeMaTH4eCKON HHIYKIIUH

103 MOHOTOHHBIE M OTPaHUYEHHBIE 1

IOCIICA0BATCIIBHOCTH. I/ICTOpI/Iﬂ aHaJin3a




OECKOHEUYHO MAJIbIX

104 ApupmeTrnueckas mporpeccust

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromiasi reoMeTpudecKast
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroIIei
Te€OMETPUIECKOH MPOTpeccuun

108 JIMHEHBIN ¥ SKCIOHEHIMATIBHBIA POCT.
Hucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOLIEHTOB

110 Hcnonp30BaHue MPOTPECCHH TSI PEIICHUS
peanbHBIX 33724 MPUKIIATHOTO XapaKTepa

111 KonTtponbras padota: "[locnenoBarenbHOCTH
u nporpeccun”

112 HenpepsiBHBIC PyHKITNN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMHA

114 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo MHTEPBAJIOB ISl PEIICHUS HEPABCHCTB

117 MeTtox MHTEPBAIIOB JIJ1sl PELICHHSI HEPAaBEHCTB

118 MeTo1 MHTEPBAIIOB JUIsl PEIICHNS HEPABEHCTB

119 [IpuMeHeHMe CBOMCTB HEMPEPHIBHBIX

GyHKIMI 1715 pereHus 3a1a4




120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMH 15 pereHus 3a1a4

121 IlepBast u BTOpas IpoOU3BOIHELIE KIINU

VH

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIUN

125 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIIN

126 [Tpon3BoiHBIE AIIEMEHTAPHBIX (QYHKITUI

OM3BOJIHBIC IIEMEHTAPHBIX KITHH

127 IT VH

128 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
YaCTHOTO U KOMMO3UIMH (QYHKIUI

129 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIMH (QYHKIUI

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIHMH (DYHKIUI

131 Kontponbras padota: "[IponsBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkunn"

134 Htoroas koHTpoJbHas paboTa

135 Htoroas koHTpoJbHas paboTa

136 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTnueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest
1 [TpuMeHeHre MPON3BOTHOM K HCCIICTOBAHUIO 1
(YHKIMI HA MOHOTOHHOCTB M 3KCTPEMYyMBI
) [TpuMeHeHre MPOU3BOTHON K HCCIICTOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEM MBI
3 [TpuMeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEMyMBI
4 [TpuMeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
5 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
6 [IpumeneHne mpou3BOIHOM K UCCIEAOBAHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxzaenne HaubobIIero 1 HANMEHBILIETO
7 3HAYCHHS HENPEPhIBHON (QYHKIIUN Ha 1
OTpe3Ke
Haxoxaenne HaubobIIero 1 HANMEHBILIETO
8 3HAYEHUS HEMPEPHIBHON (PYHKUINU Ha 1
OTpe3Ke
HaxoxaeHne HanOoIbIIero 1 HANMEHBIIIETO
9 3HAa4YeHHUsl HEMPEPhIBHON (PYHKIMH Ha 1
OTpe3Ke
10 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 1




3HA4YEeHHUsI HEMPEPHIBHON (PYHKIMH Ha
OTpE3KE

11

Haxosxnenne HanOOJIbIIET0 ¥ HANMEHBIIIETO
3HAYEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpE3Ke

12

Haxosxnenne HanOOJIbIIET0 ¥ HANMEHBIIIETO
3HAUEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

13

[IpumeHeHre npou3BOTHOM TSl HAXOXKICHUS
HAWJIYYIIEro PEeIICHUs B IPUKIAIHBIX
3ajjagax

14

[TpumeHeHre Tpou3BOTHOM JIsl HAXOXKICHUS
HAWJIYYIIEro PEeIICHUs B IPUKIAIHBIX
3a1auax

15

[IpumeneHnne Tpou3BOTHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpapukoM

16

[IpumeneHnue Tpou3BOIHOM JIst
OTIPEICTICHUSI CKOPOCTH U YCKOPECHHS
npoiiecca, 3aaHHOTO (GOPMYIION UITH
rpadukoM

17

Kommnosunus ¢yHkimit

18

Kommnosunus ¢yHkimit

19

Komnozunus GpyHKImii

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON TJIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha




KOOPJMHATHOM IMIOCKOCTH

KonTtponsnas pabdoTa: "Mccnenoanue

22 (GyHKIUH C TOMOMIBIO TPOU3BOIHON"

23 IlepBooOpa3Has, 0CHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24 [TepBo0Opa3zHbIe F1eMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XkAEHUSI TEPBOOOPA3HBIX

o5 [TepBo0Opa3zHbIe FeMEHTAPHBIX (QYHKITUH.
[IpaBuna HaxoXkAEHUSI IEPBOOOPA3HBIX

26 WNuterpain. 'eomeTpuuecknii CMbICT
WHTerpajia

27 Brruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleliOnuria

28 Beruucnenue onpeenéHHOro HHTErpaa 1o
dhopmyne Herotona-JleliGnura

29 [IpuMeHeHne uHTErpana 1y HaXOXKACHUS
IUIOIIAJEH MIOCKUX QUryp

30 [IpuMeHeHne uHTErpana 1y HaX0XKACHUS
00BEMOB r€OMETPUUYECKHX TEI

31 [Ipumepsr perenuit auddepeHIuaIbHbIX
ypaBHEHUH

39 [Tpumeps! perienuit tuddepeHInaIbHbIX
ypaBHEHUH
MareMaTHueCKoe MOJICIIUPOBAHUE PealIbHBIX

33 MIPOLIECCOB C MOMOIIBLI0 AU PepeHITUATBHBIX
yYpaBHEHUH

34 KonTtponsHas padora: "[leppooOpaszHas u

nuHTerpan”




Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBOMCTBA U rpaduKu

36 Tpuronomerpuieckue GyHKIUH, UX 1
CBO#CTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX 1
CBOMCTBA ¥ TpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX 1
CBOICTBa U rpaduku

39 Tpuronomerpuieckue GyHKIIUH, UX 1
CBOMCTBaA U rpapuku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUUECKOMN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 ypaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKOM OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 yYpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

44 Pemrenne TpuroHOMETPUYECKUX HEPABEHCTB 1

45 Pemrenne TpuroHOMETPUYECKUX HEPABCHCTB 1

46 Pemenune TpuroHoOMeTprYECKUX HEPABEHCTB 1

47 Pemenune TpUroHoMeTprUECKUX HEPABEHCTB 1

48 KonTtponwHas padota: "['paduku 1

TPUTOHOMETPUUYECKUX (PYHKIUH.




Tpuronomerpuueckue HepaBeHcTBA"

OcHoBHEIC MCTOAbI PCIICHUS

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeNbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METOIBI PEIICHUS
JoTapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIEC METOIBI pEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

55 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUUEeCcKUX HEPAaBEHCTB

56 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

57 OcCHOBHBIE METOIbI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB

58 OcCHOBHBIE METOIbI PELICHUS
HppalMOHAIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILIECHHS
HppalMOHAIIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILIECHHS
UppaloHaIbHBIX HEPABEHCTB

61 I'padrueckue MeTO bl peLIeHNs
UppalMOHAIBHBIX YPaBHEHUN

62 I'paduueckue MeTOIbl pelIeHNs




HMPPALMOHAIIBHBIX YPABHEHUN

63

I'padmyeckue MeTo bl pemeHus
II0KA3aTEeIbHBIX YPAaBHEHHU

64

I'padmyeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUUECKUX ypaBHEHUN

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeToapl pemeHust
JoTapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
ypaBHEHU U

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHEHU U

70

I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX U Jorapu(pMuIecKux
HEPaBEHCTB

71

I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

72

KontponbHas padota: "MppanuoHaibHble,
MoKa3aTebHbIe U IoTapupMIUIecKue
HepaBeHCTBA"

73

KommuiekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYecKas (POPMBI 3aMUCH




KOMINJICKCHOT'O YHKCJia

Kommuiekcheie uncna. Anredpandeckas u

74 TpPUTOHOMETpUYECKast (POPMBI 3aIUCH
KOMILJIEKCHOTO YHUCIIa

75 ApupmeTrueckue oneparum ¢
KOMIUIEKCHBIMH YHCTIaMU

76 Apudmernueckue onepanuu c
KOMIUIEKCHBIMH YHCTIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIIEKCHBIX YHCE Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu us
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YUCEI JIs

81 penieHus: GU3NIECKUX U TEOMETPUIECKUX
3a/a4

82 KontponbHas padota: "KomruiekcHbie
yycna"

83 HatypanbHble u nensie yncna

84 HarypanbHble u nensie yncna

85 [IpumeHeHne NPU3HAKOB JAETMMOCTH IIENIbIX
yucen

86 [IpuMeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX
yucen

87 [IpuMmeHeHre MPU3HAKOB ACTUMOCTH IIENIbIX




gucen: HOJl u HOK

HpI/IMCHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX

88 gucen: HO u HOK

89 [IpuMeHenne npru3HAKOB JEIUMOCTH LIEITBIX
YUCEJI: OCTATKHU 10 MOIYIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH HEITBIX
YUCEJ: OCTATKH TI0 MOIYJTIO
[IpuMeHeHne npru3HAKOB JEIUMOCTH LEITBIX

91 yucen: anroput™ EBkiuaa s pemeHus
3aJ1a4 B IEJIBIX YUCIIax

92 KonTtponbHas padota: "Teopus menbrx
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-
CIEICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI 1 CHCTEMBI-
CIEICTBUS

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM H
COBOKYITHOCTEH pallMOHAIBHBIX YpaBHCHUM
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

96 COBOKYITHOCTEW UPPalMOHATBHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEM MMOKA3aTEJIbHBIX YPAaBHEHUI

98 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEH MMOKA3aTEJIbHBIX YPAaBHEHUM

99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

100

OcCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(pMUuecKux
YpaBHEHUI

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HU, HHTEPIIPETALUs [TOJTY4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cuCTEeM K PELICHUIO
MAaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKH U pealbHOMN
JKU3HHU, MHTEPIPETaLUs OJy4eHHBIX
pe3yJIbTaTOB

103

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IMYHBIX 00JIACTEH HAYKH U PEaTbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNbTaToOB

104

Kontponbras padota: "Cuctemsr
paIOHaTbHBIX, UPPALUOHAIBHBIX
MOKa3aTeJIbHbIX U Jorapu(pMUIECKuX
ypaBHeHUI"

105

Pannonansaeie YpaBHCHUA C IIapaMCTpaMUu

106

PanumonanbHbIC HEPaBCHCTBA C IMapaMeTpaMu

107

PanmoHanpHBIE CUCTEMBI C InmapamMeTpamMmu

108

I/IppaLII/IOHaJ'ILHHC YpaBHCHUS, HCPABCHCTBA

N




C IapaMmeTpaMu

109 HppatmoHaibHbIE CUCTEMBI C TTapaMETPaMH

110 [Toka3zarenbHbIC ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TApAMETPaAMHU

112 JlorapudmMuueckre ypaBHEHUs, HEPAaBEHCTBA
C mapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 Tpuronomerpuuecke ypaBHEHUS C
rapamMeTpamu

115 TpuroHomeTpuuecKre HEPABEHCTBA C
rapamMeTpamu

116 TpuronomeTpuyeckue CUCTEMBI C
napaMmeTpamu
[TocTpoenune u ucciaegoBaHue

117 MaTeMaTHYeCKUX MOJIENel peabHbIX
CUTYallUi C IOMOIIBIO YPAaBHEHUH C
rnapaMmeTpamu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHUIA C
napameTpamu
[TocTpoenue u uccnenoBaHue

119 MaTeMaTHYeCKUX MOJIENeN peabHBIX
CUTYaIIMI C MOMOIIBIO CUCTEM YPAaBHEHUH C
rnapameTpamu

120 KonTtposneHas padoTa: "3anaun ¢

napaMmerpamu’




[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

121
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aUs
3HaHuii: "HepaBencrtna"

125 [ToBTOpenue, 06001IeHNE, cCCTEMaTH3aUs
3HaHui: "HepaBencrsa"

126 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HaHui: "HepaBencrsa"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumeneHue"

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npuMeHeHue"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuii: "[IpousBoaHas u e€ npumenenue"

130 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "MHTerpan u ero npuMmeneHue"

131 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3aIUs
3HaHui: "OyHkunn"

132 [ToBTOpenue, 06061IeHNE, CCTEMAaTH3aIUs
3HaHui: "OyHkunn"

133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "OyHkunn"

134 HToroas koHTpoJbHasA paboTa

135 Htoroas KoHTpoJbHAsA paboTa




136

[ToBTOpeHue, 06001IeHNE, CHCTEMATU3 AN
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAalMOHATBHOE W JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonaaTe  apudmeTHdyeckue  Omepaludu € pPaldOHAIBHBIMH U
' JeWCTBUTENIHBIMU YHACITAMHU
13 BEIMOnHATE pUOIMKEHHBIC BRIYUCICHHS, UCTIONB3YS TIPaBUIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHATHSIMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHAs
14 ¢dopma 3amucH JEHCTBUTEIFHOTO 4YHCIA, KOPEHb HATYPaJIbHOHN CTEIeHH,
' WCTIONh30BaTh MOAXOJSIIYI0 (HOpMY 3almUCH JICUCTBUTEIBHBIX YHCEN IS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YIJIa;
1.5 WCTIONb30BaTh  3allMCh  MPOU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panMoHalbHOE, UppalnoHalIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BbInonHATe peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHAIbHBIX YPaBHEHUN U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHs MaTeMaTH4eCKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HAyKU U pealbHOW )KU3HU
MojenupoBaTh peajbHble CHTyallUM Ha s3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENOBATh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM amrapara ajireopbl
3 OyHKIMH U TpadUKH
OmnepupoBaTb MOHATUAMU: (QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh
3.1 OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,
B3aMMHO 00paTHbIe (QyHKIIUU
3.2 OnepupoBaTb NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLUWHU, HYIH




(GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpadUKu TUHEHHONW (YHKIUH, KBaAPATHUYHOW (YHKIUH,
CTETIEHHON (DYHKITUH C LEJIBIM IOKa3aTelleM
Wcnonb3oBate rpaduku QyHKOMNA JUIS  KCCICIOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpH peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBHCUMOCTH MEKIY BETMINHAMHU
4 Hauana matemaTuyeckoro aHanusa
41 OnepupoBaTh MOHATHUSAMHU: TIIOCIEAOBATEIBFHOCT, apudMeTHueckas W
' reoMeTpUIecKast POTrpecCuu
42 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBaloOIlas TIeoMeTpuyecKas
' porpeccus, CyMMa 0ECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON IPOTPECCUH
4.3 3anaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CIIOCOOAMU
44 Hcnonb30BaTh CBOWCTBA TMOCJEAOBATEIBHOCTEH W MNPOTPECCUU IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSMHI: MHOKECTBO, OTMIEPAIlU HA/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Uil ONHCaHUs
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7a9 U3 JPYTUX Y4eOHBIX
MIpeIMETOB
5.3 OnepupoBaThb  MOHATUSIMU:  OMpeEeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, L€J0€ YHWCIO; HCIHOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LIEJIbIX YHCEN, pPAa3joXKEHHe YHCIa Ha MPOCThIe
MHOKHUTEIH JUTs pElIeHUs 3a/1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM 4ucia, AECATUYHBIC W HATypalbHBIC
' sorapruQMBI
2 YpaBHEHHS 1 HEPaBEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHM JUIsI MpeoOpa3oBaHMs  BBIPAKEHHIH,
2.1 ONEepPHPOBATh TOHATUAMHU: II0KA3aTEIbHOE YPAaBHEHHUE W HEPaBEHCTBO;

peuraTb OCHOBHBIC THIIBI ITOKA3ATCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




BeimonsaTe mpeoOpa3oBaHUs BBIPAKEHHH, COACPIKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTapU(MHUUECKOE YpaBHEHHUE W HEPABEHCTBO,
penaTh OCHOBHBIE THIIbI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTeHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHHUE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJIS1 pEIICHUs MPAKTUYECKUX
3az1a4
25 Haxonuts pemenus npocTeHmx CUCTEM U COBOKYITHOCTEW PallMOHAIIBHBIX
' YpaBHCHHUI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33JayH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJIEH C MCIOJBb30BaHUEM alnapara aareOpsl
3 OyHKIMH 1 TpaduKu
OnepupoBaTh TMOHATUSAMHU: MepHOAUYECKas (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (QYyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HaueHUs (YHKUMU HAa MPOMEXKYTKE; MCIOJb30BaTh WX IS
rccneaoBanus QyHKINH, 3aJaHHOU TpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKH MOKa3aTeIbHOU, JIOTapUPMUUIECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPIMHATHOMN
IUIOCKOCTHU M UCIOJIb30BATh AJIS PEIICHUs] YpaBHEHUI U HEPAaBEHCTB
33 N3o6paxaTs Ha KOOPAMHATHON TIJIOCKOCTH Tpa(UKU JTHHEHHBIX ypaBHCHUM
' U UCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBbl IMHEHHBIX YpaBHEHUN
3.4 Hcnons3oBare rpapuku (QyHKUMHA 18 MCCIEJOBaHMUSA IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHbIX TUCLMITINH
4 Hauana maTemaTtuyeckoro aHanusa
OmnepupoBaTh NOHATUAMU: HETIpepbIBHAS (DYHKLUSA, IPOU3BOIHAS (PYHKIIMH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3MYECKUHA CMBICT IPOM3BOJHON JUIs
peleHus 3a1a4
4.9 HaxomuTe  mpou3BOAHBIE  BJIEMEHTApHBIX  (YHKIUM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (DYHKIIUI
Hcnonbs3oBaTh  NpPOM3BOAHYK  JUld  HccieloBaHMA  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYyMbI, NPUMEHSATh PE3yJbTAaThl HCCIEAOBAHUS K
HOCTPOEHUIO rPahuKOB
44 Hcnonbs3oBaTh NPOM3BOJHYIO A HAXOXAECHUS HAWIYYLIEro peIleHUs B
' IPUKJIAJHBIX, B TOM YHACJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb MNOHATUSMH: NEpBOOOpa3Has M HMHTErpan; MOHUMATh
' reoMeTpU4ecKuil 1 pU3nUecKHii CMbICT HHTETpaja
46 Haxonuthk nepBooOpa3Hble 3JIeMEHTApHBIX (QYHKUUN, BBIYUCISATh UHTETPA
' no ¢opmyne Hetotona — JleitOnuma
47 Pemate npuxnagHele 3a71aud, B TOM YHCIE COLMAIbHO-DKOHOMHMYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaAaMU MAaTEMATUICCKOTO aHAJIM3a







INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYMCICHUS
Panponanbupie  unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apodu. ApupmMeTHuecKue onepanuu ¢ paioHaIbHBIMU
' qycliaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpakeHuM. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACiiel 3HAaHUW U PEaIbHOW KU3HU
JlelictButenbsHbIe Yrcia. PanrionansHpie U HppallMoOHaIbHbIE Yncia. ApupMeTHIecKre
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuHOMIMKEHHBIE BBIYMCICHHS, TpaBUIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BHIUYMCICHUN
Cremnens ¢ nenbiM nokaszareneM. CtanmapTHas (opma 3amucu JeHCTBUTETLHOTO YHCIIA.
1.3 | Hcmonp3oBaHue MOAXOISMIEH (OPMBI 3alUCH JICHCTBUTENBHBIX YUCEI ISl PEIICHUS
IIPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpPEeHb HATypaJIbHOW cTerneHu. JIeHcTBusS ¢ apupMETHYECKUMHU
' KOPHSMH HATypaJIbHOW CTEIICHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHACIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
99 [IpeoOpazoBaHKe TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMybl
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppannoHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHNe ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]a4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HAyKH U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukius, crnocobbl 3amanus ¢yHkuuu. I'paduk QyHknuu. BzaumHO oOpaTHBIE
' byHKIMH
3.9 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuWH QyHkuuu. Hymu  QyHkunum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIMH
3.3 | CrenenHas (QyHKIMS C HaTypaJIbHBIM U IIeJbIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 TpuroHomeTpuueckass OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUYECKHX (YHKITUH
' YHCIIOBOTO apryMEHTa
4 Hauana maTtemaTndeckoro aHanusa
41 [TocnenoBarensHOCTH, CHOCOOBI 3aJaHUS  IOCIEAOBATeNbHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATENLHOCTH
Apudmernueckas ¥ TeOMETpPUYECKas TPOTrpeccHr. becKoHeYHO yObIBaroImas
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEUHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyia CIOXKHBIX MPOLEHTOB. VICIONB30BaHWE MPOTPECCHU IS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanmuu HajJ MHOXecTBamu. Jluarpammel Oiinepa — Benna.
5.1 | TlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara JUisi ONHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YU4COHBIX MMPEIMETOB
5.2 | Ompenenenne, Teopema, CIeJICTBHE, JOKA3aTSILCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haky 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUH, COIEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpa3oBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAllMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHHH. PellieHre npukiaIHbiX 3a1a4 ¢ MOMOIIBI0 CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH pPaIlOHATIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3iINYHbIX 00JacTel HAyKHu U peabHOM KU3HU
3 OyHKIMH U TpadUKH
Oynkuus. [lepuonmyeckne ¢yHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl U MUHUMYMBI GyHKuuu. Haubomnbplliee W HauMeHbIIEe 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U rpaduKu




3.3

[Toxa3zaTtenpHas u norapudmudeckas GyHKINUU, UX CBOWCTBA U TPaPUKH

3.4 Hcnons3oBanue rpagukoB (GyHKIUH 1T pelIeHUs] ypaBHEHHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpagukoB GyHKIUN U HCCIETOBAHUS TPOIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpPU PpEIICHUH 3a7ad W3 JPYIUX Y4YeOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAJIOB /ISl pEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHOM
43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMyNbl HaX0XACHHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMM
[IpumeHeHne MNPOU3BOJHOM K HCCIEAOBAHMIO (PYHKUMH Ha MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxoxaeHne HauOoJsblIero M HauMEHbIEro 3HaueHus (PyHKIUU Ha
OTpe3Ke
[IpumeHeHue MPOU3BOIHON ISl HAXOXKIACHUSI HAWTYYIEro pelieHus B MPUKIaTHBIX
4.5 3aMauax, JUISl OMpEACNIeHUs CKOPOCTH TIporecca, 3aJaHHOTO (OpMYIOH WU
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 WuTerpan, ero reoMmerpuueckuil U (Gu3HuecKkuii cMbIci. BpruncieHne uHTerpaia mno

dbopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIECHUE, NMPUBOAUTH NPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOKCCTBO, OI€pallud HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM IIOKa3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeNleM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCeNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00IIuii
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQ)XEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBbIE, JOrapupMUUYecKrue, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTei HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMHN (DYHKIUH, HAXOOUTh ypaBHEHHUE KacaTelbHOU K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHHEM alllapara MaTeMaTH4YeCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJACIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYEeCKHe (DYHKIHHU, TOKa3aTelnbHAs U
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelieHun 3ama4 U3 JIPYyrux y4eOHBIX MPEAMETOB W 3ajady U3 peajbHOM
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C TapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIHOJB30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BBIYHUCIATDH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSAMH:  CIIydailHas BEJIMYMHA, pacIpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACTIPEICICHUN ISl PEUICHUs 3ajay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHIATHUSMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSTUAMM: TOYKa, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy TMpsSMON M IUJIOCKOCTBIO, YroJl MEXHIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTH MaTeMaTHYeCKUe
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0, mnapaenenune], Opu3Ma, NOHpamuaa, (urypa M TMOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M IWIMHJIPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALLEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IIOMOILBIO NIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYMCIATH TI'€OMETPUUYECKUE BEMYMHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  MapaJuleienumneaa, MUpPaMubl, TPU3MBbIL, TUIUHJIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa IIO 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI IS PEIICHUS 3a]1a4H; TIOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
19 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JACCATHUYHBIC JAPOOH, MPOIEHTHI,
' OECKOHEYHBIE MEPUONUECKHIE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYpaJIbHOU CTETEeHU
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyra CII0KHBIX TPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero 1 HauMEHbBIIEro 3HaYeHHUs (PYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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