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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma o Maremaruke yriyOiaEHHOTO ypOBHS Jisi oOydaroniuxcsl Ha
YPOBHE
cpenHero oomero oOpa3oBaHus paspaborana Ha ocHoBe PI'OC COO ¢
Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUIA, MPEABSABIIIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, W TPAJULIUNA POCCUIMCKOTO 0O0pa3zoBaHUS.
Peanuzamuss  mporpaMMbel 1O MaTeMaTHKe  OOeCredyMBaeT  OBJIAJICHUE
KJIFOUEBBIMA KOMIIETEHLIMSIMHU, COCTABIIIOIIMMHU OCHOBY [UJIsl CaMOpa3BUTUS U
HEIPEPBIBHOTO  00pa30BaHMsl, LUEIOCTHOCTh OOIIEKYJbTYPHOIO, JIMYHOCTHOTO M
MO3HABATEILHOTO PAa3BUTHSI TUYHOCTH 00YJArOIINXCSI.

B nporpamMme mo mareMaTtuke ydTe€HbI uJed U moJioxkeHus «Konmenuu
pa3BUTHs MaremaTuueckoro oOpa3zoBanus B Poccuiickoii ®enepanun». B
COOTBETCTBHM C Ha3BaHHEM KOHIICIIIMKA MaTeMaTHUEeCKOe 00pa3oBaHUE JOKHO, B
YaCTHOCTH, pellaTh 3ajayy oOecrneueHuss HeoOXOJuMOro CTpaHe 4Hcia
oOy4Jarommxcs, MaTeMaTU4yeckas MOJATOTOBKAa  KOTOPBIX  JOCTaTO4YHA ISt
NPOJOJDKEHUS ~ O0pa3oBaHUs [0  Pa3jIMYHBIM HAMNpaBJICHUSM, BKJIIOYAs
Mperno/laBaHle MaTeMaTHKW, MaTeMaTUYECKUE HCCIe[oBaHus, paboTy B cdepe
WH()OPMAITMOHHBIX TEXHOJIOTUM M JIPYTUX, a Takke 00ecleueHus sl KaXKaoro
O0Oy4arolmerocss BO3MOXHOCTH JOCTHXKEHUS MaTeMaTHUeCKOM IOATOTOBKU B
COOTBETCTBHUM C HEOOXOJUMBIM €My YpoBHEM. VMEHHO Ha pelieHue 3TUX
3aJlay HaleJIeHa MporpaMMa o MaTeMaTHKe yriayOJEéHHOTO YPOBHS.

B snoxy uudpoBoil Tpanchopmanuu Bcex chep yYerIoBEYECKOW AEATENbHOCTU
HEBO3MOKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIleu
MaTE€MaTUYeCKOM MOATOTOBKUA. DTO OOYCIOBJIEHO TEM, YTO B HAIlM JHU PACTET
YUCJIO CHEUUAIbHOCTEW, CBA3AHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTUKU: U B c(epe SKOHOMUKH, U B OU3HECEe, U B TEXHOJOTUYECKUX
o0nacTsix, M Jaxe B TyMaHUTapHbIXx cdepax. Takum oOpazoM, Kpyr
OoOy4Jarommxcs, Uisi KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM TIPEIMETOM,
dyHIaMeHTOM 00pa30BaHMs, CYIIECTBEHHO pacuiupsercs. B Hero BXonsaT He
TOJIBKO ~ OOydYaroniuecsi, IUJIAHUPYIOIIUE 3aHUMAThCS TBOPYECKOM u
HCCJIEIOBATENLCKOW paboTOil B 0OJACTH MAaTeMaTHKH, MHHOPMATUKHU, (PU3UKH,
PKOHOMHUKA U B JAPYTUX OOJACTAX, HO M T€, KOMY MaTeMaTHKa HYy)XHa s
UCITIOJIb30BaHUS B MPO(ECCUIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C HEW.
[IpuknagHas 3HAYMMOCTh MAaTEMaTHKU OOYCIIOBJIEHA TEM, YTO €€ MpeIMETOM
ABJSIIOTCS  yHIAMEHTAJIbHBbIE CTPYKTYphl HAIIIETO MHUpA: MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJWYECTBEHHBIC OTHOIICHUS, (PYHKIMOHAIBbHBIC 3aBUCUMOCTH U
KaTeropuu HEONPEACIEHHOCTH, oT IIPOCTEUIIINX, yCBaWBaeMBbIX B
HEIMOCPEJCTBEHHOM  OIbITe, /0 JOCTAaTOYHO CJIOXHBIX, HEOOXOJUMBIX IS
Pa3BUTHS HAYyYHBIX U TEXHOJIOTMYECKHX UJIel. be3 KOHKPETHBIX MaTeMaTH4eCKHUX
3HAHUW 3aTPYJHEHO MOHMMAHHWE MPUHIIMIIOB YCTPOMCTBA U  MCIOJIb30BaHUS
COBPEMEHHOW TEXHUKH, BOCHPHUITHE W  HHTEPIpPETAIus Pa3HOOOpa3HOM
COITMAILHOM, SKOHOMHUYECKOM, IMOJIUTHYCCKOM HH(pOpMAIUH,



Manod(p(eKTUBHA TOBCETHEBHAS MpaKTHYecKass JAesITenbHOCTh. Bo MHOrmx
chepax mnpodeccUOHATBHOM JESITEIbHOCTH TPEOYIOTCS YMEHHS BBITIOJIHSTH
pacy€Thl, COCTaBJIATh QJITOPUTMbI,  NPUMEHSATH  (OPMYJbl,  MPOBOJUTH
reOMETpUYECKre U3MEpEeHUs U TIOCTPOEHUS, YHUTaTh, 0OpabaThIBaTh,
UHTEPHPETUPOBATh U MPEACTABIATh MH(GOPMAIMIO B BUJE TAOJHUI, TUarpamMM U
rpaduKoB, TOHUMATh BEPOSTHOCTHBIN XapakTep CIyYalHBIX COOBITHA.
OIHOBPEMEHHO C paclIMpeHueM cep IPUMEHEHUSI MaTEMaTUKH B COBPEMEHHOM
ob0mectBe BcE Oonee  BaXXKHBIM  CTAaHOBUTCS ~ MaTEMaTHMYECKUW  CTUIIb
MBIIUIEHUSA, TPOSBIAIONIMIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
IpoLIecCe M3YyYEHHS MAaTEMaTUKUM B apCceHall MPUEMOB W METOAOB MBILICHUS
YelloBeKa  €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIAYKIUS H  JEAYyKIHA,
0000IIeHNe H KOHKpPETH3allus, aHaliu3 M CHHTE3, Knaccupukanus U
cucreMmarusanus, aodctparupoBaHue U aHalorusa. OOBEKThl MaTEeMATHYECKUX
YMO3aKJIIOYEHUH, TMpaBWia HUX KOHCTPYHPOBAHMUS  PACKPHIBAIOT MEXaHU3M
JOTHYECKUX IOCTPOEHHM, CIIOCOOCTBYIOT BBIpaOOTKE yMeHHUs (OpMYJIMPOBATh,
O00OCHOBBIBaTh M JI0Ka3blBaTh CYKJIEHHUS, TEM CaMbIM (POPMHUPYIOT JOTUUECKHIL
CTWJIb ~ MblUUIeHUs.  Benymas  ponb  OpUHAUIEKUT  MaTeMaTHKE B
(GOpMHUPOBAHNUN AJITOPUTMHUECKONM KOMIIOHEHTBHl MBIIUIEHUS M BOCIHUTaHHUU
YMEHMM JAeWCcTBOBaTh MO  3aJ@HHBIM  ajiropuTMaM, COBEPLIEHCTBOBATH
W3BECTHBIE M KOHCTPYHMpOBaTh HOBBIE. B mponecce pemieHus 3agad — OCHOBBI
JUIsL  OpraHM3aluy y4yeOHOM  JIeATeNbHOCTH Ha ypOKaX MaTeMaTUKd —
pa3BUBAIOTCS TBOPYECKAas M MPUKIAIHAS CTOPOHBI MBILIICHUS.

OOyuenue MareMaTuke Ja€T BO3MOXKHOCTb pa3BUBATh y OOy4YarOMIMXCA
TOYHYIO, pAalMOHAIbHYI0O H  UH(OPMATUBHYIO pe€yb, YMEHHE OTOMpaTh
HaumOoJiee TMOAXOASIINE S3bIKOBBIE, CHMBOJMYECKHE, TpapuUyecKue CpeacTBa
JUISL BBIPAXKEHUS! CY>KIEHUM M HATJSAHOTO MX MPEICTABICHHUS.

HeoOxoaumMbIM KOMIOHEHTOM OOLIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
SBNISIETCS OOIIee 3HAKOMCTBO C METOJaMU TIO3HAHMSI JEHCTBUTENILHOCTH,
IIPEACTABICHUE O IIpeAMETe MW METOAEC MAaTEeMaTHKH, €ro ONIMYMAX OT
METOJIOB  €CTECTBEHHbIX W TyYMaHUTApHBIX  HAyK, 00  0COOEHHOCTSX
IPUMEHEHUST MAaT€MaTUKU JUI1 PELICHUS HAYYHBIX M NPUKIAJHBIX 3a4ad. Takum
o0Opa3oM, MaTeMaTHyecKoe 0Opa3oBaHME BHOCUT CBOM BKIaJd B (OPMUpPOBaHHE
o011el KylIbTypbl 4EJIOBEKA.

N3yyenne maTeMaTUKHU CIOCOOCTBYET 3CTETHMYECKOMY BOCIHUTAHHUIO 4YeJIOBEKa,
IMIOHMMAHUIO  KpacoTbl M  H3SAIIECTBA  MAaTEMATUYECKUX  PACCYXKICHUU,
BOCIIPUSTHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJEU CUMMETPHH.
[IpuopuretHbiMu  1enssMu  00ydeHus: wmartematuke B 10-11 kjaccax Ha
yrayOaE€HHOM YPOBHE MPOJIOJDKAIOT OCTaBaThCsA: (DOPMUPOBAHHME LIEHTPAIbHBIX
MaTeMaTUYeCKUX TOHATUH  (YMCIIO, BEJIMYHMHA, IeoMeTpuueckas Qurypa,
IIEpEMEHHas, BEPOSATHOCTb, byHKIMS, IIPOU3BOJHAS, HMHTErpan),
00ecreunBalOIIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTUYECKOTO
o0Opa3oBaHMsI 00yJarOIINXCS;



MOJIBEJICHNE OOYYarOIIMUXCSl HAa JOCTYIMHOM JUJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYXKAIOIIET0 MUpa, MTOHUMAHUI0O MAaTEMAaTHUKH Kak
4acTH OOIIeH KyJIbTypbl YEJIOBEYECTBA; PA3BUTHE  HMHTEIUICKTYaIbHBIX U
TBOPUYECKUX  CHOCOOHOCTEW  OOy4arolMXcCsi, MO3HABATEJILHONM aKTUBHOCTH,
UCCJIEIOBATENLCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, HHTEpEca K H3yUYEHUIO
MaTeMaTuky; popmupoBaHre (PyHKIIMOHATLHON MaTeMaTH4YeCKOM TI'paMOTHOCTH:
YMEHUSl pacro3HaBaTh MAaTEMaTUYECKHE AacleKThl B PpeabHBIX JKU3HEHHBIX
CUTyallUsX W TPU U3YYEHUH [JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIHUpOBaTh UX Ha S3BIKE MaTEMATHKU
U co3JaBaTh MaTEMaTUYECKUE MOJEIIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYECKUIl amnmapar [Jisi pelleHUs MNPAKTUKO-OPUEHTHPOBAHHBIX 3ajady,
WHTEPIPETUPOBATh U OIEHUBAThH MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi MaTtemMaTuku B 10—11 kiaccax yrimy0i€HHOTO
ypoBHs sBisitOTCS: «Yucna U BbIUMCICHUS», «Anredpa» («Anredpandeckue
BBIpDAXKEHUS», «YpaBHEHHs M HepaBeHCTBa»), «Hawana wmaTeMaTndeckoro
aHanuza», «['eomerpusi» («['eomerpuueckue ¢GuUrypsl W HUX  CBOMCTBay,
«3MepeHue reoMeTpUYeCKUX BEIMYMH»), «BeposSiTHOCTh U CTaTUCTHKay.
JlaHHBIE ~ JMHUK Pa3BUBAIOTCA MMAPAJUIEIBHO, KaXXJas B COOTBETCTBUHU C
COOCTBEHHOW JIOTMKOW, OJAHAKO HE HE3aBUCUMO OJIHA OT JAPYrod, a B TECHOM
KOHTaKTe W B3aumojieiicTBuu. Kpome 3TOro, mx oObEIUHSET  JIOrHYecKas
COCTaBIISIIONIAs], TPAJAMLUMOHHO MPUCYIIAs MaTEMaTUKE W MPOHHU3BIBAIOIIAS BCE
MaTEMaTUYECKHE KYpChl M COJIEp>KaTeNIbHbIE JINHUU.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMEHHE OIEPUPOBATH
MOHATUSIMU: OIPEJEIICHHE, AaKCHOMa, TEOpeMa, CIEJICTBHE, CBOMCTBO, IMPHU3HAK,
JI0Ka3aTelIbCTBO, PAaBHOCWIbHbIE  (OPMYJIHPOBKH, YMEHHE (POPMYIHPOBATH
oOpaTHOE€ W TPOTUBOIOJOXKHOE YTBEPXKICHHE, MPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPHI, UCIIOJIB30BATh METOJ MAaTEMaTHUYE€CKON WHIYKIUHU, MPOBOIUTH
JIOKA3aTEIbHbIE PACCYKJICHHUSI TPU PEIICHUU 3a4a4d, OLEHHUBATh JIOTHYECKYIO
MPaBUJIBLHOCTh PACCY)KJICHUID» OTHOCUTCA KO BCeM Yy4eOHbIM Kypcam, a
dbopMupoBaHHE  JIOTMYECKUX YMEHHM  pachpenensieTcss 1o BCeM rojam
oOydyeHHsT Ha YpPOBHE CpeaHero oobimero oOpa3oBaHUs.

B cootBercTBUM ¢ PI'OC COO MaTremaTHka sIBIsCTCS 00s3aTEIbHBIM ITPEAMETOM
Ha JIaHHOM YypoBHe oOpasoBanus. Hacrosimieit mporpaMMoi 1o MaTeMaTHKe
npeaycMaTpuBaeTcs HM3ydyeHHe ydyeOHoro mnpenMera «MaremMaThka» B pamKax
TpEX y4eOHBIX KypcoB: «Aniredpa W Hayajga MaTEMaTUYECKOIO AaHAIIU3ay,
«l'eometpust», «BepoATHOCT, H  cTaTUCTUKA». DOpPMHUPOBAHHE JIOTHYECKUX
YMEHUN OCYHIECTBISIETCS Ha MPOTSHKEHUM BCEX JIET OO0y4YeHUs Ha YpPOBHE
cpeaHero oOmiero o0pa3oBaHMs, a dOJEMEHThl JIOTUKM  BKJIIOYAIOTCS B
COJIep>KaHUE BCEX HA3BaHHBIX BHIIIE Y4YEOHBIX KYpPCOB.

OO0miee KOTMYECTBO YacOB, HAMPABIECHHBIX HA M3YYCHHE MAaTEMAaTUKHU

Ha yriayOseHHoM ypoBHE — 544: B 10 kiacce — 272 yaca (8 yacoB B Heneno), B 11
KJ1acce — 272 yaca (8 4acoB B HEJEINIO).



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI
I1O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JINYHOCTHBLIE PE3VYJIBTATHI

1) rpa’kIaHCKOTO BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMKM O0YYarolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W APYroe), YMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TpaKJaHCKOW WJIEHTUYHOCTU, YBAXKCHMS

K [pONUIOMYy M  HAaCTOSIIEMY POCCHUUWCKONM  MaTEMaTHKH, LIEHHOCTHOE
OTHOLIEHHE K JOCTH)KEHHUSIM POCCHUUCKMX MAaTEMaTUKOB M  POCCHUMCKOMN
MAaTeMaTUYECKOW IIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTHKEHHM B APYrUX HayKax,
TEXHOJIOTUSAX, chepax IKOHOMUKU;

3) TyXOBHO-HPABCTBEHHOTO BOCTIUTAHMSI:

OCO3HAHHME yXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoja, chOpMHPOBAHHOCTh
HPAaBCTBEHHOI'O  CO3HAHUS,  OTUYECKOrO  TIOBEACHUS,  CBA3AHHOIO  C
MPAKTUYECKUM NMPUMEHEHUEM JIOCTHXKEHUM HAyKd W JCSTEIbHOCTHbIO YYEHOTO,
OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 5CTETUYECKOTO0 BOCITUTAHUSL:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY MATEeMaTUUYECKUX
3aKOHOMEPHOCTEH, O00OBEKTOB, 3aj1ady, peleHnu, paccyXIeHuN,
BOCIIPUUMYHMBOCTh K MaTE€MaTUYECKUM acCIeKTaM Pas3JIMuHbIX BUJOB UCKYCCTBA;

5) pusznueckoro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh YMEHHUSI MPUMEHATh MaTEMaTUYECKHE 3HAHUS B HMHTEpecax
3I0pOBOTO H 0Oe30MmacHoro oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0pOBbIO (37I0POBOE IHUTAaHHWE, COAJTaHCHUPOBAHHBIM PEXKUM 3aHATUH M
OTIIbIXa, peryispHas (GU3NYecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyJI0BOTO BOCITUTAHMUS:

FOTOBHOCTh K TPYAY, OCO3HaHUE LIEHHOCTH TPYIOJIOOUs, HUHTEpeC K
paznmuuHbiM chepam  MPOGECCHOHAIBHOM  JEATEIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW W €€ MPUIOKEHUSIMU, YMEHHE COBepIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTh u CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUY€CKON HAIPaBJICHHOCTH;



7) DKOJIOTUYECKOTO BOCIIUTAHUS:

Cc()OpPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, IOHUMAaHHUE BIUSHUS COLUATIBHO-
DKOHOMHYECKUX MPOLECCOB HAa COCTOSHUE NPHUPOAHONW U COLMAIBHOW CpPEBbI,
OCO3HaHUE II100AJIBHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM, OpUEHTAlMs Ha
IPUMEHEHUE MAaTeMAaTUYECKMX 3HAaHUM Ui pelleHus 3axad B 00JacTh
OKpYXalolleld  Ccpelpl, IMIAHUPOBAHUE IOCTYNKOB M OLEHKHM HX BO3MOMXHBIX
MOCJIEICTBUM JUIs1 OKPY KaIOLIEN Cpeibl;

8) HEHHOCTH HAY4YHOTO IMO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH U OOIIECTBEHHOW MPAaKTUKHU, TOHUMAHUE MaTEMaTHUYECKON HAyKU
Kak cepbl 4eI0BEYECKOMN JIeATENbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAUMMOCTH JIJIs
Pa3BUTHS UMBUIIM3ALMY, OBJAJACHUE SI3bIKOM MATEMaTUKH W MaTE€MaTHYECKOU
KyJIbTYpOMl KakK CpEICTBOM IIO3HAHHWA MHpA, TOTOBHOCTb OCYLIECTBIIATh
IIPOCKTHYIO W UCCIIEAOBATENBCKYIO IESITEIBHOCTh HHAUBUIYAIIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATHI

B pesynbTaTte u3ydeHusi MaTeMaTUKU Ha YPOBHE CPEIHETO 00IIero oOpa3zoBaHus

y oOyuaromierocs OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
ydeOHbIE EeWCTBHsS, KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC YydeOHBIC JICHCTBUS,
PETYISATUBHBIC YHUBEPCATBbHBIE YICOHBIC JCHCTBUS, COBMECTHAS JAEATEIHLHOCTD.

[To3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUEOHBIEC IEHCTBUS

ba3oBrle 1ormueckue AeUCTBUS:

BBISIBIIAITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWW MEXAy TMOHATUSIMH, (POopMyIUpPOBATH
OTIpEICICHUS]  TOHATHUIA, yCTaHaBJIMBATh CYIIIECTBEHHBIN MPU3HAK
KiaccuukanyM,  OCHOBaHUS Uil OOOOILIEHWUS UM CPAaBHEHHS, KPUTECPUU
MPOBOJIMMOTO aHaJW3a; BOCIPUHUMATH, (HOPMYIUPOBATH U TIPEOOPA30BHIBATH
CYXKJIEHUS: YTBEPAUTEIbHBIE U OTPUIIATEILHBIE, €AUHUYHBIC, YACTHBIE U OOIIue,
YCIIOBHBIC; BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U
npoTuBOpedrss B (akTax, JaHHBIX, HAOMIOACHUSAX W  YTBEPKICHHUSX,
npemiaraTh KPUTEPUW JJIS BBISBJICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIA,
JenaTh BBIBOJBI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJUTH CaMOCTOSITENIbHO JOKAa3aTeNhCTBA MATEMATHUECKUX YTBEPKICHHMA
(mpssMBle W OT TMPOTHBHOIO), BBHICTPAWBATh APTYMCHTAIUIO, IPUBOJHTH
MPUMEPHl ¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUSI M BBIBO/IHI,
BBIOMPATH CIIOCO0 penieHus yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
perieHus, BBHIOMpaTh HanOoNee MOAXOASIIMK ¢  Y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPUEB).



Bba3oBrle ucciienoBaTenbLCKUE JEHCTBUA:

WCITIOJI30BaTh BOMPOCHI KaK HMCCIICIOBATCICKHA WHCTPYMEHT ITO3HAHHS,
bopMyIMpOBaTh  BOMPOCHI,  (PUKCHPYIONIUE  MPOTHUBOPEUYHE,  MPOOJIeMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THIIOTE3y, apryMEHTHPOBATH
CBOIO IIO3WIIMIO, MHCHHE, IPOBOJUTH  CAMOCTOSTEIIBHO  CIUIAHUPOBAHHBIH
HKCIICPUMEHT, HCCIIEOBAHUE 110 YCTaHOBJICHHIO 0COOEHHOCTEHN
MaTEMaTUYeCKOro OOBEKTa, SBICHHUSA, TWIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXIy OOBEKTaMH, SBICHUSIMH, MPOIECCAMH; CAMOCTOSTENBHO (POpMyIUpPOBATH
0000meHnssT ¥ BBIBOABI IO  pe3yJbTaTaM TMPOBEAEHHOTO  HAOJIOICHUS,
WCCJICIOBAHMSI, OIICHUBATH JIOCTOBEPHOCTH TIOJYYCHHBIX PE3YyJIbTaTOB, BHIBOJIOB
U 00001IeHNI; TPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakkKe
BBIJIBUTATH MPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ wuHboOpMalnuei: BBIABIATh JeDUIIUTHI  HUHGPOPMAIUM, JaHHBIX,
HEOOXOIMMBIX JJISI OTBETa Ha BOIIPOC M JIJIS PEIISHUS 3aa4u;

BBIOMpaTh MH(POpPMAIMIO W3 MCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPNPETHUPOBATh HH(POPMAIUIO PA3IUYHBIX BUIOB H
dbopM MpeacTaBIeHUS; CTPYKTYpUpPOBaTh HWHQOpMAIMIO, TIPEACTaBIATh €€ B
pa3MYHBIX  (opMax, WILTIOCTPUPOBATH TpaUUECKH; OICHHWBATh HAJIEKHOCTD
HH(pOpMAIIMU TI0 CaMOCTOSTEIHHO CPOPMYIUPOBAHHBIM KPUTECPHSIM.

KoMMmyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC NCHCTBU:

BOCIIPUHUMATh M (POPMYIHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHUSIMH

U IMeIsIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJYy pCEUICHUS 3aJaud,
KOMMEHTHPOBATh TOJIYYEHHBIH pE3yNbTaT, B XO0J€¢ OOCYXICHHUS 3aJ1aBaTh
BOIIPOCHI 0 CYIIECTBY OOCYXKJTAaeMO#l TEMBbI, MPOOJIEMbI, pEelIaeMOl 3a/aud,
BBICKA3bIBaTh WJIEHM, HAIlCJICHHBIE Ha TIOMCK PEIICHHS, COMOCTaBISATh CBOU
CY)KIEHUS C CYXJCHUSMH JIPyTUX YYaCTHUKOB JHAJIOTa, OOHAPY>KUBATh
paznuyre U CXOJICTBO TO3WIMKA, B KOPpeKTHoW (opme QopMynnpoBath
pa3HOTIIacus, CBOM BO3PAKEHUS;, MPEACTABISATh PE3yJbTaThl PEIICHUS 3a]auu,
DKCIIEPUMEHTA, HCCIEOBaHUS, MPOEKTa, CaMOCTOSTEIBHO BBIOMpaATh (QopMmar
BBICTYIUICHUS C Y4€TOM 3ajad MPE3eHTallud U 0OCOOEHHOCTEH ayIUTOPHH.

PerynstuBHbIe yHUBEpCAIbHbIE yUeOHbIE IEHCTBUS

Camoopranuzaiysi: COCTaBJISATh IUIAH, AJITOPUTM pEIICHUS 3aJlayd, BbHIOUPATH
cioco0 pemieHuss ¢ Y4E€TOM HMEIOLIUXCS  PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHUpOBATh M KOPPEKTHUPOBATH BapHUAHTHI PEIICHHUM C
y4€TOM HOBOI MH(POPMALIHH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMHU TO3HABATEIHLHOW pedIEeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUN W MBICIUTEIBHBIX TPOIECCOB, X PE3yJIbTAaTOB, BIAJAECTh CIIOCOOAMHU



CaMOIIPOBEPKH,  CAMOKOHTpPOJIsi ~ Tpolecca W pe3yibTaTa  pEIICHUS
MaTEeMaTUYeCKOM 3a7auu; MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
IpU pELICHUWU 3aJlayd, BHOCUTh KOPPEKTHUBbI B JIESITEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITEIBCTB, JTAHHBIX, HAWJIEHHBIX OIHOOK, BHISIBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUSIM, OOBICHATH MPUUYMUHBI
JOCTHXKEHUSI WIIM HEJIOCTUKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHas J1eSITeIbHOCTb:

MOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboOThI TIpHM  peIIeHWH Y4eOHBIX 3a7a4, MPUHUMATh IIeh COBMECTHOU
NeATEeTLHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHON pabOTHI, pacrpeneisTh
BUJIbI palOT, JOTOBApUBATLCA, OOCYXIaTh TIPOLIECC U pe3ylbTaT padoTHI,
00001aTh MHEHHS HECKOIBKHX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bI, OIICHUBATh
KaueCTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUS (eaepalbHOW padodeil MmporpamMMel
0 MaTe€MaTUKE MpPEACTABICHbl MO rojaM OOy4YeHUS B paMKaX OTIEIbHBIX
y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3jieiax HacTOSAUIEH MpOrpaMMbl.



PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3zy Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOE€HHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAQJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OopMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHblll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOIo aHajM3a 3aKJIaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLUUU U PaCCyXAaTh JEAYKTHUBHO, HCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTHIO0, (OPMHPYET
KpPEaTUBHOE U KPUTUUYECKOE MBILIJICHHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 007aJaeT 3HAYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.



B ctpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIACICHBI CIECAYIOLUE COACPKATEIbHO-METOAUYECKUEe TuHuu: «Yucna
Y BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHMM JIBYX JIET
o0y4yeHHs Ha ypOBHE cpeiHero oOIiero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JIpyr JApyra U MOCTENEHHO HAChIAsCh HOBBIMM T€MaMH W pasjenaMu. JlaHHBIHI
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUN aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo mepe Toro kak oOyuwaromuecs OBJaJieBalOT Bc€ Ooiee
HIMPOKUM MATEMaTHYECKUM amnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHUsI CaMOCTOSTENBHO CHOPMYIUPOBAHHON MAaTEMAaTUYECKON 3aJauH, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud MU ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHHUS JJI1 PELICHUs PAa3IMYHbIX 3a/1a4
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSKEHWU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrate OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHbIMM METOAAMM  PEIICHMS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepxalux mapaMerpsl. llomydeHHblE yMEHUS IIMPOKO HCIONB3YIOTCS IpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH NPUKIAJHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
Jannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKKE BBIPAKCHUU,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJeHui, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMH U TpaQUKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYT KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CHOXHBIX (YHKLUMMA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4e€CKOTO



aHalln3a CrIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMajbHO-JIOTHUYECKOTO U
KPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast JTMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOs DJIEeMEHThl TEOpUHM MHOXKECTB M MAaTeMaTH4EeCKOW JIOTHKHU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCe pa3jeibl
MaTeMaTUKU M €€ MPUIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIMIUIMHBL W HMX TPWIOKEHUs B eAuHoe 1enoe. [losromy BaxkHO HAaTh
BO3MOXXHOCTh OOYyYaromiemMycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM —SI3BIK
COBPEMEHHOW MAaTEMaTHUKH U MCIIOJIb30BATh €0 JJisi BHIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS
o0yJaroluxcs, MO3BOJSIET UM CTPOUTh CBOM PACCYKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEIEH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS DJTUX MOJIENIeH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIM U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca MIMPOKO HCHOJB3YETCs AJsl PelIeHUs NMPUKIATHBIX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTTU3a.

Ha wu3ydyenne yuyeOHOro kypca «AnreOpa W Hayaja MaTeMaTH4YE€CKOIrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/JIbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHH U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI perieHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MAaTpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@yHkus, crnocodbl 3agaHus (QyHKkIuU. B3auMHO oOpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yowiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOUYkM paspbhiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYUYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre POU3BOJHON K MCCIEAOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIION Ml TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uHTErpajsa A HaXOXKJIEHUS IUIOIIA[eH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUHCKOro  oOImecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPUOTUYECKOT0 BOCIUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrHX HayKax, TEXHOJIOrusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKHM M JEATENIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KAaK MCCIENI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00bEKTa, SBJICHU, IpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXKICHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOErO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSIThL JIpOOM W TPOLIEHTHI ISl pEIIeHUs TPUKIAIHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpPMY 3aIMCH IEUCTBUTEIBHBIX YUCEN AJI PEIIECHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM uHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATUSIMU: MHOTOWIEH OT OJHOM INEepEeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEMHBIX YPAaBHEHHH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMsl YUCIOBBIX BHIPAKEHUHN, COJEPIKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYILECTBIISASA POBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKLHMS, CIIOCOOBI 3aAaHUs (PYHKIMH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIU QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENICHHAs! (PYHKIUS C HATYPaJbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM I PEIIEHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYEeCKOro aHajh3a Kak aHaln3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUS 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUM U (PU3MYECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PELICHUH 33]a4 U3 JIPYTHX yUYEOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4uMcen s peleHus 3a1ay, IPUMEHATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOJIHO ONEpUPOBATh TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKAa3aTeIbHBIE M
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoammble  (HOPMYNBI  JJI  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSTH TpauuecKrue METOJIbI /I PEIICHUSI YPaBHEHU U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIeE 3HAaUeHUs (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATHh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHNE O MaTeMaTHYeCKOM MOJEIHPOBAHUM Ha TIpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudpmernueckuilt KOpeHb N-0i CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, Olepauu HajJ MHOKECTBAMHU 1
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3aaad
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUUECKUE IPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHns MPUKJIaJIHbIX 3a1a4
7 [Ipumenenue apoGeit U NPOLIEHTOB IS 1
pelIeHus MPUKJIaJIHbIX 3a1a4
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JNENCTBUTENbHBIMH YHCIIaMU
10 Monynb JECTBUTENBHOIO YUCIIA U €70 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenrue MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu Gyskmmm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI pEIIeHUS HPPAITUOHATBHBIX
YpaBHEHUNU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
HUPPALMOHATLHBIX YpaBHEHUHN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-oi crenenu. MppannoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmuueckne ypaBHeHuUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIE KIOIUU

VH

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Anrebpa u Hadana mareMatudeckoro aHanmsa. 10-11 kiaccer.: yue0.m1s o6meodpazoBar.
opraHu3zarui : 6a30BseIii U yrayoaeHnubiit yposens / I1..A. Anumos, FO.M. Komnsrun, M.B.
Konsirun, M.B. Tkauésa u ap. — M.: Ilpocsemienue, 2020r.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. AnreOpa m Hadana matemaruueckoro aHammsa. 10-11 kmaccel.: y4eO.mys oOmeobpa3zoBar.
opraHm3anuii : 0a30BbId u yriayOneHHbI ypoeHb / III..A. Ammmos, FO.M. Komsrun, M.B.
Komsrun, M.B. Tkauésa u np. — M.: [Ipocsewenue, 2020r.

2. AnreOpa u Hayana mMareMaTtudeckoro ananuza. Jlunakruueckue Marepuansl K yueOHuky 11
A. AmumoBa u ap. 10-11 xkmacc: yue6. [locobGue st o6meoOpa3zoBaTeNbHBIX OpPraHU3AIIMIA:
6a30BbIif 1 yrimyonennsiid yposau /M.WU.11abyaun u np.-M.:IIpocBemmenue, 2015 .
3. AnreOpa M Havajla MaTeMaTHYECKOro aHanmm3a. Meroaudeckue pekomeHmamuu. 11 kiacc:
nocoOue uist yauteneit oomeodpazoBarenbHbx oprannzanuii/H.E. ®énopona,

M.B. Tkauéna.- M.: IIpocBemienue, 2015r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://www.ed.gov.ru — Caiit MunucrepcTBa oopazoBanus Pd;

2. http://lwww.obrnadzor.gov.ru/attestat/ - ®enepanbHast ciyx0ba 1Mo Haa30py B chepe
o0pa3zoBaHus (TOCYJIapCTBEHHAS UTOTOBAs ATTECTAIUS IIKOJIBHUKOB);

3. http://www.profile-edu.ru- PexomeHganuu u aHaiu3 pe3yabTaToOB SKCIIEPUMEHTA IO
npoWILHOM TIKOJIe. Pa3paboTKu JIEKTUBHBIX KYPCOB JIJIsl MPO(UIBHON MOATOTOBKH
yuamuxcst. [IpuMepbl yaeOHO-MEeTOANYECKUX KOMITIEKTOB JIJIsl OpraHu3auy IpoQHIbHON
MOJITOTOBKH y4allluXcs B paMKax BapUATUBHOTO KOMIIOHEHTA;

4. http://www.edu.ru- [{eaTpanbHblii 00pa30BaTEIbHBINA MOPTAJ, COACPKUT HOPMATHBHBIC
JOKYMEHTbI MUHHUCTEPCTBA, CTaHAapPThI, NH(OPMAIIHMIO O POBEICHHE

IKCIIEPUMEHTA;

5. http://www.ege.edu.ru cepBep nHDOpMATMOHHON TTOAAEPKKH EAMHOTO rocy1apcTBEHHOTO
9K3aMEHa;

6. http://www.internet-scool.ru- caiit UatepHeT — mkousl u3garenscTa [IpocsemieHue.
YueOHbIif I1aH pa3zpaboTaH Ha OCHOBE (eiepaabHOTO Oa3UCHOTO YUeOHOTO TIIaHa

JUIst 00111e00pa30BaTeNIbHBIX YupexaeHuii PO u npeacraniser oonacth 3HaHUN «MaTteMaTuka.
Ha caiite nmpencrasiensl UHTepHET-YpOKH 110 ayireOpe U HavaiaMm aHajin3a

Y TEOMETPUH, BKIIIOYAIOT MOATOTOBKY cnaun EI'D;

7. http://lwww.intellecctntre.ru — caiit u3garensctBa «MuTemiekt - IlenTp» comepKuT yaeOHo-
TPEHUPOBOUYHBIC MaTEPUaIbI ISl MOATOTOBKH K EI'D 1o MaTtemarnke,COOpHUKH TECTOBBIX
3a1aHuil.
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