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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma o Maremaruke yriyOiaEHHOTO ypOBHS Jisi oOydaroniuxcsl Ha
YPOBHE
cpenHero obmero oOpas3oBaHusi pazpaboraHa Ha ocHoBe DI'OC COO c
Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUIA, MPEABSABIIIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, W TPAJULIUNA POCCUIMCKOTO 0O0pa3zoBaHUS.
Peanuzamuss  mporpaMMbel 1O MaTeMaTHKe  OOeCredyMBaeT  OBJIAJICHUE
KJIFOUEBBIMA KOMIIETEHLIMSIMHU, COCTABIIIOIIMMHA 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 Poccuiickoit ®enepanuu». B
COOTBETCTBHM C Ha3BaHHEM KOHIICIIIMKA MaTeMaTHUEeCKOe 00pa3oBaHUE JOKHO, B
YaCTHOCTH, pellaTh 3ajayy oOecrneueHuss HeoOXOJuMOro CTpaHe 4Hcia
oOy4Jarommxcs, MaTeMaTh4yeckas 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
OOy4arolmerocsi BO3MOXHOCTH JOCTHXKEHHS MaTEeMaTHYeCKOM IOATOTOBKH 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 CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIleu
MaTE€MaTUYeCKOM MOATOTOBKUA. DTO OOYCIOBJIEHO TEM, YTO B HAIlM JHU PACTET
YUCJIO CHEUUAIbHOCTEW, CBA3AHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTUKU: M B c(epe SKOHOMUKH, U B OH3HECEe, U B TEXHOJOTHUYECKHX
o0nacTsix, M Jaxe B TyMaHUTapHbIXx cdepax. Takum oOpazoM, Kpyr
OoOy4Jarommxcs, JUisi KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TIPEIMETOM,
dyHIaMeHTOM 00pa30BaHMs, CYIIECTBEHHO pacuiupsercs. B Hero BXonsaT He
TOJIBKO  OOydJaromuecsi, IUIAHUPYIOIIME 3aHUMAThCS TBOPYECKOU u
HCCJIEIOBATENLCKOW paboTOil B 0OJACTH MAaTeMaTHKH, MHHOPMATUKHU, (PU3UKH,
PKOHOMHUKA U B JPYrUX OOJACTAX, HO U Te, KOMYy MareMaThka HY>KHa [JIs
UCITIOJIb30BaHUS B MPO(ECCUIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C HEW.
[IpuknagHas 3HAYMMOCTh MAaTeMaTHKW OOYCJIOBJIEHA TEM, YTO €€ MpeIMEeTOM
ABJSIIOTCS  yHIAMEHTAJIbHBbIE CTPYKTYphl HAIIIETO MHUpA: MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJMYECTBEHHBIC OTHONICHUS, (PYHKIHMOHAJIbHBIC 3aBUCUMOCTH U
KaTeropuu HEONPEACIEHHOCTH, oT IIPOCTEUIIINX, yCBaWBaeMBbIX B
HEIMOCPEJICTBEHHOM  OIBITE, A0 JOCTaTOYHO CJOXHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYyYHBIX U TEXHOJIOTMYECKHX UJIel. be3 KOHKPETHBIX MaTeMaTH4eCKHUX
3HAHUW 3aTPYAHEHO MOHUMAHHUE MPHUHIIMIIOB YCTPOMCTBA W  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 U3MEepeHus U TIOCTPOEHUS, YMUTaTh, 0OpabaThIBaTh,
MHTEPHPETUPOBATh U MPEACTABIATh, MH(GOPMAIMIO B BUIE TaOJMI, JUarpaMM |
rpaduKoB, TOHUMATh BEPOSTHOCTHBIN XapakTep CIyYalHBIX COOBITHA.
OHOBPEMEHHO C paclIMpeHUuEM cep NPUMEHEHUSI MAaTEMAaTUKU B COBPEMEHHOM
ob0mectBe BcE Oonee  BaXXKHBIM  CTAaHOBUTCS ~ MaTEMaTHMYECKUW  CTUIIb
MBIIUICHUSA, NPOSBIIAIOIIMIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
IpoLIecCe M3YyYEHHS MAaTEMaTUKUM B apCceHall MPUEMOB W METOAOB MBILICHUS
YelloBEKa  €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKUUS U JIEAYKIIHS,
0000IIeHNe H KOHKpPETH3allus, aHaliu3 M CHHTE3, Knaccupukanus U
cucreMmarusanus, aoctparupoBaHue U aHaiorus. OOBEKTh MaTEMATHYECKUX
YMO3aKJIIOYEHUH, TMpaBWia HUX KOHCTPYHPOBAHMUS  PACKPHIBAIOT MEXaHU3M
JOTHYECKHUX IOCTPOEHHM, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHMs (pOpMYIHpPOBaTh,
O00OCHOBBIBaTh M JI0Ka3blBaTh CYKJIEHHUS, TEM CaMbIM (POPMHUPYIOT JOTUUECKHIL
CTWJIb ~ MblIUIeHUS.  Benymas  ponb  OpUHAUIEKUT  MaTeMaTHKE B
(GOpMHUPOBAHNUN AJITOPUTMHUECKONM KOMIIOHEHTBHl MBIIUIEHUS M BOCIHUTaHHUU
YMEHMHM JEeWCTBOBaTh MO  3aJaHHbIM  ajJrOpUTMaM, COBEPUICHCTBOBATH
W3BECTHBIE M KOHCTPYHMpOBaTh HOBBIE. B mponecce pemieHus 3agad — OCHOBBI
JUIsL  OpraHM3aluy y4yeOHOM  JIeATeNbHOCTM Ha ypOKaX MaTeMaTUKd —
pa3BUBAIOTCS TBOPYECKAas M MPUKIAIHAS CTOPOHBI MBILIICHUS.

OOyuenue MareMaTuke Ja€T BO3MOXKHOCTh pa3BUBATh Yy OOYYAIOIIMXCS
TOYHYIO, pAalMOHAIbHYI0O H  UH(OPMATUBHYIO pe€yb, YMEHHE OTOMpaTh
HanOoJiee TMOAXOASAIINE S3bIKOBbIC, CHMBOJMYECKHUE, TpaduyecKue CpeacTBa
JUISL BBIPAXKEHUS! CY>KIEHUM M HATJSAHOTO MX MPEICTABICHHUS.

HeoOxoaumMbIM KOMIOHEHTOM OOLIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABJISIETCS OOIIee 3HAKOMCTBO C METOJaMU TIO3HAHMSI JE€HCTBUTEIILHOCTH,
IIPEACTABICHUE O IIpeAMETe MW METOAEC MAaTEeMaTHKH, €ro ONIMYMAX OT
METOJIOB ~ €CTECTBEHHbIX W TyMaHMTApHBIX HayK, 00  OCOOEHHOCTSIX
IPUMEHEHUST MAaT€MaTUKU JUI1 PELICHUS HAYYHBIX M NPUKIAJHBIX 3a4ad. Takum
o0Opa3oM, MaTeMaTHyecKoe 0Opa3oBaHHME BHOCUT CBOW BKJIaJ B (popmHpoBaHHE
o011el KylIbTypbl 4EJIOBEKA.

N3yyenne maTeMaTUKHU CIOCOOCTBYET 3CTETHMYECKOMY BOCIHUTAHHUIO 4YeJIOBEKa,
MIOHMMAHUIO  KpPacoTbl M  H3SAMIECTBA  MAaTEMATUYECKUX  PACCYXKICHUU,
BOCIIPUSTHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJEU CUMMETPHH.
[IpuopuretHbiMu  nensiMu  oOydyeHuss wmartematuke B 10—11 kjaccax Ha
yrayOaE€HHOM YPOBHE MPOJIOJDKAIOT OCTaBaThCsA: (DOPMUPOBAHHME LIEHTPAIbHBIX
MaTeMaTHYECKUX TOHATUH  (YMCIO, BEJNWYHMHA, IeoMeTpuueckas Qurypa,
IIEpEMEHHas, BEPOSATHOCTb, byHKIMS, IIPOU3BOJHAS, HMHTErpan),
00eCreunBalOIIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO
o0Opa3oBaHMsI 00yJarOIINXCS;



MOJIBEJICHUE OOYYarOIIMUXCS HAa JAOCTYIHOM [IJIsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYXKAIOIIET0 MUpa, MTOHUMAHUI0O MAaTEMAaTHUKH Kak
yacTH OOIIeH KyJIbTYypbl YEJIOBEYECTBA; PA3BUTUE  UHTEIUICKTYaJIbHBIX U
TBOPUYECKUX  CHOCOOHOCTEW  OOy4arolMXcCsi, MO3HABATEJILHONM aKTUBHOCTH,
UCCJIEIOBATENbCKUX YMEHUN, KPUTHYHOCTH MBIIUICHUS, UHTEpEca K U3YUCHHIO
MaTeMaTuky; popmupoBaHre (PyHKIIMOHATLHON MaTeMaTH4YeCKOM TI'paMOTHOCTH:
YMEHUSI pacro3HaBaTh MAaTEMAaTUYECKHE AacleKThl B PeaNbHBIX >KU3HEHHBIX
CUTyallUsX W TPU U3YYEHUH [JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIHUpOBaTh UX HA S3BIKE MaTEMaTHKU
U co3JaBaTh MaTEMaTUYECKUE MOJEIIH, MPUMEHSITh OCBOECHHBIN
MaTeMaTUYECKUIl amnmapar [Jisi pelleHUs MNPAKTUKO-OPUEHTHPOBAHHBIX 3ajady,
WHTEPIIPETUPOBATh U OIEHUBATH MOJIYUYEHHBIC PE3YIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi MaTtemMaTuku B 10—11 kiaccax yrimy0i€HHOTO
ypoBHs sBISItOTCS: «Yucnaa U BBIYMCIECHUS», «Anredpa» («Anredpandeckue
BBIpDAXKEHUS», «YpaBHEHHs M HepaBeHCTBa»), «Hawana wmaTeMaTndeckoro
ananuza», «['eomerpusi» («['eomerpuueckue Gurypsl U HUX  CBOHCTBAY,
«3MepeHue reoMeTpUYeCKUX BEIMYMH»), «BeposSiTHOCTh U CTaTUCTHKay.
JlaHHBIE ~ JMHUM Pa3BUBAIOTCA MMAPAJUIENBHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOW, OJAHAKO HE HE3aBUCUMO OJIHA OT JAPYrod, a B TECHOM
KOHTaKTe W B3aumojieiicTBuu. Kpome 53TOoro, mx oOBEAMHSET  JIOTHYECKas
COCTaBIISIIONIAs], TPAJAMLUMOHHO MPUCYIIAs MaTEMaTUKE W MPOHHU3BIBAIOIIAS BCE
MaTE€MaTUYECKHE KYpPChl U COJIEp>KaTeNIbHbIE JINHUU.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMEHHE OIEPUPOBATH
MOHATUSIMU: OINPEEIICHHE, aKCHOMa, TEOpeMa, CJIEICTBHE, CBOWCTBO, MPU3HAK,
JI0Ka3aTelIbCTBO, PAaBHOCWIbHbIE  (OPMYJIHPOBKH, YMEHHE (POPMYIHPOBATH
oOpaTHOE€ U MPOTUBOIOJOKHOE YTBEPXKICHUE, TMPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIB30BATh METOJ MAaTEMaTHUYE€CKON WHIYKIUHU, MPOBOIUTH
JIOKA3aTEIbHbIE PACCYKICHHUSI TpPU PEIICHUU 3a/]a4d, OLEHHUBATh JIOTHYECKYIO
MPaBUJIBHOCTh 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 ypoBHEe oOpasoBanus. Hacrosimieit mporpamMmoil mo maTeMaTHKe
npeaycMaTpuBaeTcs HM3ydyeHHe ydyeOHoro mnpenMera «MaremMaThka» B pamKax
TpEX y4eOHBIX KypcoB: «Aniredpa W Hayajga MaTEMaTUYECKOIO AaHAIIU3ay,
«l'eometpust», «BepoATHOCT, H  cTaTUCTUKA». DOpPMHUPOBAHHE JIOTHYECKUX
YMEHUM OCYHIECTBISIETCS Ha MPOTSHKEHUM BCeX JieT OOydeHHs] Ha YpOBHE
cpeaHero oOmiero o0pa3oBaHMs, a dOJEMEHThl JIOTUKM  BKJIIOYAIOTCS B
COJIep>KaHUE BCEX HA3BaHHBIX BHIIIE Y4YEOHBIX KYpPCOB.

OO0miee KOTMYECTBO YacOB, HAMPABIECHHBIX HA M3YYCHHE MAaTEMAaTUKHU

Ha yriayOsieHHoM ypoBHE — 544: B 10 knacce — 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(OpPMHUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMH O0YyYarolerocss Kak akTUBHOTO W
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLETyp TPaKIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TpaKJaHCKOW WJIEHTUYHOCTU, YBAXKCHMS

K [pPOLUIOMY H  HAaCcTOSIEMY pPOCCHUMCKOM  MAaTeMaTUKH, LIEHHOCTHOE
OTHOLIEHHE K JOCTHKECHUSAM POCCUHMCKHX MATEMAaTUKOB U  POCCUUCKOU
MAaTEMATUYECKON IIKOJIbI, UCIIOJIBb30BAHUE ATUX JOCTHKEHUW B JIPYyTUX HayKax,
TEXHOJIOTUSAX, chepax IKOHOMUKU;

3) TyXOBHO-HPABCTBEHHOTO BOCTIUTAHMSI:

OCO3HAHHME yXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapona, chOpMHPOBAHHOCTH
HPAaBCTBEHHOI'0  CO3HAHWsA,  JTUYECKOTO  TMOBEACHHUS,  CBSI3aHHOIO  C
MIPAKTUYECKAM MPUMEHEHUEM JOCTWKCHUM HAyKH W JIESITEIbHOCTBIO YYEHOTO,
OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 5CTETUYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsl 3CTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, O00OBEKTOB, 3aj1ady, peleHnu, paccyXIeHuN,
BOCHPUUMYHMBOCTh K MATEMATHYECKUM aCHEKTaM Pa3JIMYHBIX BUIOB UCKYCCTBA;

5) pusznueckoro BOCIIUTAHUS:

chOpMHPOBAHHOCTh YMEHHMsI MPUMEHATh MaTeMaTUYECKHE 3HAHUS B HHTEpecax
3I0pOBOTO H 0Oe30MmacHoro oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0pOBbIO (37I0POBOE IHUTAaHHWE, COAJTaHCHUPOBAHHBIM PEXKUM 3aHATUH M
OTIIbIXa, peryispHas (GU3u4ecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AESATEIBHOCTBIO;

6) TpyJI0BOTO BOCITUTAHMUS:

FOTOBHOCTh K TPYAY, OCO3HaHUE LIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznmuuHbiM chepam  MPOGECCHOHAIBHOM  JEATEIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW W €€ MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun U peaqu3oBbIBaTh COOCTBEHHbBIC IKU3HEHHBIC TIUIaHBI,
TOTOBHOCTD u CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
CaMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHNUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH;



7) DKOJIOTUYECKOTO BOCIIUTAHUS:

c()OPMUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpbl, IOHUMAaHHUE BIUSHUS COLUAIbHO-

DKOHOMHYECKUX MPOLECCOB HAa COCTOSHUE NPHUPOAHONW U COLMAIBHOW CpPEBbI,
OCO3HaHUE II100AJIBHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM, OpUEHTAlMs Ha
IPUMEHEHUE MAaTeMAaTUYECKMX 3HAaHUW Ui pelleHus 3ajad B 00JsiacTu
OKpYXalollel cpelpl, MUIAHUPOBAHUE ITOCTYNKOB M OLEHKA HMX BO3MOKHBIX
MOCJIEICTBUM JUIs1 OKPY KaIOLIEN Cpeibl;

8) HEHHOCTH HAY4YHOTO IMO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HayKHU U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKON HAyKu
KaK cepbl YeI0BEYECKOMN JIeATENbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAUMMOCTH IS
Pa3BUTHS UMBUIIM3ALMY, OBJAJACHUE SI3bIKOM MATEMaTUKH W MaTE€MaTHYECKOU
KyJIbTYpOMl KakK CpEICTBOM IIO3HAHHWA MHpA, TOTOBHOCTb OCYLIECTBIIATh
IIPOEKTHYIO W HCCIIENOBATENBCKYIO ACSITENBHOCTh HHAMBHIYAIBHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATHI

B pesynbTaTte u3ydeHusi MaTeMaTUKU Ha YPOBHE CPEIHETO 00IIero oOpa3zoBaHus

y oOyuaromierocs OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
ydeOHbIE NEeWCTBUS, KOMMYHUKATHBHBIC YHHUBEPCAJIbHBIC YYeOHBIE JICHCTBUA,
PETYISATUBHBIC YHUBEPCALHBIC YICOHBIC JCHCTBUSA, COBMECTHAS JACATEIHLHOCTD.

[To3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUEOHBIEC IEHCTBUS

ba3oBrle 1ormueckue AeUCTBUS:

BBISIBIIATh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUH MaTEeMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEICICHUS]  TOHATHUIA, yCTaHaBJIMBATh CYIIIECTBEHHBIN MPU3HAK
KiaccuukanyM,  OCHOBaHUS Uil OOOOILIEHWUS UM CPAaBHEHHS, KPUTECPUU
MPOBOJIMMOTO aHaAJM3a; BOCIPUHUMATH, (HOPMYIUpPOBATH W TPEOOPa30OBHIBATH
CYXKJIEHUS: YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIE, MUHUYHBIC, YACTHBIC U OOIIHE,
YCIIOBHBIC; BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U
npoTuBOpedrss B (akTax, JaHHBIX, HAOMIOACHUSAX W  YTBEPKICHHUSX,
npemiaraTh KPUTEPUW IS BBISBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA,
JenaTh BBIBOJBI C HWCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJUTH CaMOCTOSITENIbHO JOKAa3aTeNhCTBA MATEMATHUECKUX YTBEPKICHHMA
(mpssMBle W OT TMPOTHBHOTO), BBHICTPAWBATh ApPTyMCHTAIMIO, IPHUBOIUTH
IPUMEPHl ¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;
BBIOMPATH CIIOCO0 penieHus yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
perieHus, BBHIOMpaTh HanOoNee MOAXOASIIMK ¢  Y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPUEB).



Bba3oBrle ucciienoBaTenbLCKUE JEHCTBUA:

WCITOJIB30BaTh BOMPOCHI KaK HMCCIICIOBATCILCKHA MHCTPYMEHT ITO3HAHMS,
bopMyIMpOBaTh  BOMPOCHI,  (PUKCHPYIONIUE  MPOTHUBOPEUYHE,  MPOOJIeMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THIIOTE3y, apryMEHTHPOBATH
CBOIO IIO3WIIMIO, MHCHHE, IPOBOJUTH  CAMOCTOSTEIIBHO  CIUIAHUPOBAHHBIH
HKCIICPUMEHT, HCCIIEOBAHUE 110 YCTaHOBJICHHIO 0ocoOeHHOCTEH
MaTEMaTUYeCKOro OOBEKTa, SBICHHUSA, TWIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXIy OOBEKTaMH, SBICHUSIMH, MPOIECCAMH; CAMOCTOSTENBHO (POpMyIUpPOBATH
0000meHnsT ® BBIBOALI IO  pe3yJbTaTaM NPOBEIEHHOTO  HAOIIOACHMUS,
WCCJICIOBAHMSI, OIICHUBATH JIOCTOBEPHOCTH TOJYYCHHBIX PE3yJbTAaTOB, BHIBOJIOB
U 00001IeHNI; TPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakkKe
BBIJIBUTATH MPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ wuHpOpMalMel: BBISABIATH JeMUIUTHEI HWHPOPMAIUH, JTAHHBIX,
HEOOXOIMMBIX ISl OTBETA Ha BOIIPOC U JIJIS PEIICHMS 3a/1auu;

BBIOMpaTh MH(POpPMAIMIO W3 MCTOYHHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPNPETHUPOBATh HH(POPMAIUIO PA3IUYHBIX BUIOB H
dbopM MpeacTaBICHUS; CTPYKTYpUPOBaTh HWH(POpMAIMIO, TIPEACTaBIATH €€ B
pa3MMYHBIX  (popMax, WILTIOCTPUPOBATH T'papUUECKH; OICHHWBATh HAJIEKHOCTD
HH(pOpMAIIMU TI0 CaMOCTOSTEIHHO CPOPMYIUPOBAHHBIM KPUTECPHSIM.

KoMMmyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC NCHCTBU:

BOCIIPUHUMATh M (POPMYIHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHUSIMH

W IMeIsIMH OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJYy pCEUICHUS 3aJaud,
KOMMEHTHPOBATh TOJTYYEHHBI PE3ylbTaT, B XoJIe OOCYXICHHs 3aJaBaTh
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 QGopMynrpoBaTh
pa3HOTJIacusi, CBOM BO3PAKEHUS, MPEACTABISITh pPE3yJbTaThl PEIICHHsS 3aadH,
DKCIIEPUMEHTA, HCCIEOBaHUS, MPOEKTa, CaMOCTOSTEIBHO BBIOMpaATh (QopMmar
BBICTYIUICHUS C Y4€TOM 3ajad MPE3eHTAIUU U OCOOCHHOCTEHN ayTMTOPUH.

PerynstuBHbIe yHUBEpCAIbHbIE yUeOHbIE IEHCTBUS

CamoopraHu3aiysi: COCTaBJISATh IUIAH, AJITOPUTM PEIICHHUsS 3aJaud, BBIOUpATh
cioco0 pemieHuss ¢ Y4E€TOM HMEIOLIUXCS  PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHUpOBATh M KOPPEKTHUPOBATH BapHUAHTHI PEIICHHUM C
y4€TOM HOBOU MH(POPMALIMH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMHU TO3HABATENHLHON pedieKCHH KaK OCO3HAHHUSI COBEPIIAEMbIX
JEUCTBUN W MBICIUTEIBHBIX TPOIECCOB, X PE3yJIbTAaTOB, BIAJAECTh CIIOCOOAMHU



CaMOIIPOBEPKH,  CAMOKOHTpPOJIsi ~ Tpolecca W pe3yibTaTa  pEIICHUS
MaTeMaTUYeCKOM 3a7]auu; MPEABUACTh TPYIAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH
IpU pELICHUWU 3aJlayd, BHOCUTh KOPPEKTHUBbI B JIESITEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITENBCTB, JNAHHBIX, HAWJEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUSIM, OOBICHATH MPUUYMUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHas J1eSITeIbHOCTb:

MOHMUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWUBUIYaTbHOMN
paboOThI TIpHM  peIIeHWH Y4eOHBIX 3a7a4, MPUHUMATh IIeh COBMECTHOU
NEeATeILHOCTH, TUIAHUPOBATh OPTaHHW3AIlMI0 COBMECTHON pabOTHI, pacmpeneisTh
BUJIbI palOT, JOTOBApUBATLCA, OOCYXJaTh TMPOLECC W pe3yJbTaT padoThI,
00001aTh MHEHHS HECKOIBKHX JIIOACH;

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

[IpeameTHbIe pe3ysbTaThl OCBOEHUA (enepanbHO paboyeil mporpaMmbl
0 MaTe€MaTUKE MpPEACTABICHbl MO rojaM OOy4YeHUS B paMKaX OTIEIbHBIX
y4€OHBIX KypCOB B COOTBETCTBYIOIIMX pa3/enax HaCTOSIIEH MpOrpaMMBl.



PABOYAJS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJIHOH CTOPOHBI, OH OOCCIEUYMBAET WHCTPYMEHTAIBHYIO 0a3y s
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarouiuecsl OBJIAJICBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO e Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYeCKOro aHaju3a pPa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBATh
YTBEPKIAEHUS C MOMONIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone m3yuyeHusi yuyeOHOro kypca «Ainredpa v Hayajla MaTeMaTHYECKOIO
aHann3a» OOyYarolNIUecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIIpETalluk  TOJYYCHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepamMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENBHBIM BOCIHUTATEIHLHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATEeIbHOCTH, TpeOyroned MNpOAOKUTEIbHOM  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TOJIyYEHHBIN
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiaredpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIK3a JIKUT JAESTEIbHOCTHBIN NPUHIIUI 00yYEHUS.



B crpykType ydeOHOro kypca «Anrebpa W Hadajla MaTeMaTHYECKOTO
aHaJIN3a» BBIAEIEHBI CIEAYIOUINE COAEPKATEIBHO-METOANYECKHE TUHUM: «Uucia
U BbIUKCIECHUD», « DyHKINU U rpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHMM JIBYX JIET
o0y4yeHHs Ha ypOBHE cpeiHero oOIiero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JIpyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMH M pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUN aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM amnmnapaTtoM, Y HUX IMOCJIEI0BATENbHO POpMUPYETCS U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHUsI CaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTEMAaTUYECKON 3aJjauH, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAenseTcss  (OPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBAa HATYypaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
pPalMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY pPacIIMPEHHIO Kpyra HCIOJb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXKHOCTSIMM WX NPUMEHEHHS ISl PEIICHMS Pa3Iu4HbIX 3a1a4
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpEeTU3aIHsl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSKEHWU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3yibraTe oOydaroluecss OBJIAJEBAIOT PA3IMYHBIMM  METOAAMM  PELICHHS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepxalux mapaMerpsl. llomydeHHblE yMEHUS IIMPOKO HCIONB3YIOTCS IpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3aJja4 Ha HAXOKJEHUE HanOOJBIINX U HAUMEHBIINX 3HAYEHUH ()YHKIHH.
Jannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpIKAIMX CTENEHU U JiorapupMmel. bmaronaps u3ydeHuro ainreOpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB W HEPaBEHCTB. Anredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN [JIs1 pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MATEMaTUYECKUM aHAJIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PACIIMPUTh KPyr KaK MATEMATHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOWTH
rpa@uky  CHOXHBIX (YHKLUMMA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUSI MAaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJIWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4e€CKOTO



aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO |
KPEaTHBHOTO MBINIUICHHSI, (POPMUPOBAHUIO YMEHUN pPaCIo3HABATh TMPOSBICHUS
3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE U HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYeCKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH M €€ TMPWIOKEHUN, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYeCKue
JTUCIUIUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOYKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IMPU3HATH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYeCKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIECITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyalluii, WCCIEAOBAHMS HJTUX MOJIENIed C TOMOIIBIO ammapara ajuredopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJNB3YETCs I PEelIeHUs TMPUKIAAHBIX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000mIaTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 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 JICCATUYHBIC APOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepar ¢ JCUCTBUTCIBHBIMH  YHCIaMHd.  Momyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaxXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa mnorapupma. J[leciTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHUS U YpaBHEHMS-CleNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBanHue BhIpaXKEHUH, COACPIKANTUX JTOTapU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

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



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHWe TMOCTPOEHHOM MOJEIU 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/Jady M3 pa3IuyHbIX o0JiacTeld HayKu U pealbHOU
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢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 (yHKIHUU, UX CBOWCTBA M TpaduKU.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

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

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

Hayana MaTeMaTH4eCKOro aHajam3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ TeoMeTpuUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanuy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
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, PABHOCHIIBHBIE 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 Moay:to, anropurma EBkiuaa Juist pereHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenune
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.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX OOJacTeld HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 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 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBbBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMAHHE BIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeloBEYeCKOM JIesATEeNbHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHUI, YCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MNpOTHBOpeuHe,  mpoliemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00BEKTa, SIBICHU, TpoIlecca,
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/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX 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 CaMOCTOATEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNMNoOBBIX GopMax paboThl (00CykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

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 MOHATHSIMU: PAIIMOHAIBHOE YHUCIIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TIpaBUjIa OKPYTJICHUS, IPUKUJIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MAaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKHe (GOpMYIIbl Il TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICTTUPOBATh peallbHble CHUTYalldd Ha S3bIKEe alreOpbl, COCTaBISATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (PyHKUMHA, Trpaduk QyHKIHUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO 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:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peaJbHBIX 3a4ad MPUKIAJHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX 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 OTIEIbHBIM TeMaM paboueil 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
nenbix yucen, HOJl 1 HOK naTypasibHBIX uMcen sl peleHus 3a1ay, MPUMEHSTh
anroput™ EBKknuza;

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

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHEBIE, MMOKa3aTebHbIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI  IJIi  PEIMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN 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 NOJTYUYCHHBIN 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  ONEpPUPOBATH TMOHITHSAMHU: TpPaPUKU TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA 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;



cBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpOrpamMmbl Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTesbHbIE
padoThI padoThI pecypesI
1 I/ICCJIGI[OBaHI:IG (GYHKIH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmroHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKue HepaBeHCTBA
5 KommiekcHbie uncna 10
6 Harypanbhblie u 1ienpie gyucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHHG, 000011IeHHE, CUCTEMATH3 AU 16 9
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHHIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIICTO U

HaMMEHBIIETO 3HAUYEHUsI HePEPHIBHON




(GyHKIMU Ha OTpE3Ke

10

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpEe3Ke

Haxoxnenne HauOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIETO 3HAUYCHUS HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

11

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKIIUU Ha OTpE3Ke

12

13

14

Haxoxnenne HauOOJIBIIErO U
HAMMEHBIIIETO 3HAYECHUST HEPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJCHHUS HAaUJTy4LlIEro pelieHus B
MPUKIIAHBIX 3a/1a4ax

15

[Ipumenenne npou3BOTHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYION UITN
rpaduKom

16

[Tpumenenne npou3BOIHOM IS
OTpe/IeTICHUSI CKOPOCTH U YCKOPECHHUS




nporiecca, 3a1aHHOT0 (OPMYIION HITH
rpadgukom

17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmit

19 Komnozunus GyHkimit

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKITHHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

%6 NHurerpai. I'eoMeTpu4eCKU CMBICI
MHTErpana

97 Brruucnenue onpenenéHHoro HHTerpana
o gopmysne HotoTona-JleliOnumna

78 Brruncnenue onpenenéHHOro HHTerpaia
o gopmysne HoroTona-JleliOnuna

29 IIpumeHeHne nHTerpana 1Jisg HaX0XACHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [IpumeHneHue nHTerpana i HaX0XKACHUS

00BEMOB T€OMETPUUYECKHUX T




[Tpumeps! pemennii qudQepeHnraIbHbIX

31 .
yYpaBHEHHI

32 [Tpumeps! pemennii qudQepeHraIbHbIX
YpaBHEHUU
MatemaTtuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaTbHbIX YPaBHEHHIMA

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckne GyHKIUH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUI C TOMOIIbIO

TPUTOHOMETPUUECKON OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHHUH C TTOMOIIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenue TpuroHoMeTpUYeCKHX
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS

norapuMIUYECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

%6 Jorapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
58 OcHOBHBIE METOBI PELICHUS
UppalMOHAIIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHANILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI
62 I'padrueckue METObI pELICHUS
MppalMOHATIbHBIX YpaBHEHUI
63 I'padnueckue MeToabl pemeHus
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peleHus
II0Ka3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'padnyueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
ypaBHEHUH
69 I'paduueckne MeTOaBI PEeIICHHS




MOKa3aTeIbHBIX U JOrapu(PpMHUECKUX
ypaBHEHUI

70

71

72

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(pMUIECcCKux
HEPABCHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbie,

MOoKa3aTeabHbIE U IoTapuMuuecKue
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBI 3aIUCH
KOMILIEKCHOTO YuCIia

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKast (POpMBI 3anucu
KOMITJIEKCHOTO YHCIIa

75

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMILIEKCHBIMU YU CIIaMU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

78

79

N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopuu N-oii ctenenu




13 KOMIIUICKCHOI'O 4ucCJjia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCJI OJId

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
yucia'

83 HatypanbHble 1 1iensie yncia

84 HatypanbHble u 1ienbie uncna

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LIEJIBIX YUCEI

86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEIT

87 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
nenbix yucen: HOJl u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yucen: HOJl u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IIEJTBIX YUCEIT: OCTATKH 110 MOYJTIO

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MOJYITIO
[TpuMeHEeHHEe TPU3HAKOB JICTUMOCTH

91 LETBIX YUCEI: anropuT™ EBkimnaa s
pelIeHus 3a/1a4 B LIEJIbIX YHCITaX

92 Kontponbras pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIC CUCTEMBI i CHCTEMBI-

CIIEICTBUS




Cucrema ¥ COBOKYITHOCTh YpaBHEHUIA.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
96 COBOKYIHOCTEW UppaIlMOHAIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

97 COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
98 COBOKYITHOCTEH ITOKA3aTEeNIbHbIX
ypaBHEHUH

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETANHNS TTOTYICHHBIX
PE3yNIbTaToB

[IpuMeHeHne CUCTEM K PEIICHHUIO
102 MaTeMaTHUYECKUX 3a1a4 U 3aJ1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM




YKU3HHU, UHTEPIIPETAIUS TOJTYYeHHBIX
PE3yNbTaTOB

[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7a4 u3

103 pa3nuyHbIX 00JacTeil HAyKH U PeabHOM
KHU3HHU, UHTEPIPETALNS TTOTYICHHBIX
pe3yabTaToB
Kontposnbnas pabora: "Cucremsi

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonanbHble HEpPaBEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTpaMu

112 JlorapupmMuueckue ypaBHECHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CuCTeMBI ¢
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C

napameTpamu




TpuroHomeTpruyeckue HEpaBEHCTBA C
napameTpamu

115

116 TpUroHoMeTpUIECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u ucciaeaoBaHme
117 MaTeMaTUYECKUX MOJIEICH peaabHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C

napameTpamu

HOCTpOCHI/Ie Hn UCCIICIOBAHUC
118 MAaTEMATHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIBIO CUCTCEM ypaBHeHI/Iﬁ

C mapameTpaMu

HOCTpOCHI/Ie Hn UCCIICIOBAHUC
119 MaTeMaTUYEeCKUX MOJAeIIei PCAIBbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIIbIO CUCTEM ypaBHeHI/Iﬁ

C rmapamMmeTpamMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 060061IeHNE,

122
cUcTeMaru3anvs 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0mEeH e,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

125 [ToBTOpeHue, 06001IEHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

126 . | 1
cucremaru3anus 3HaHwii: "HepaBeHcTBa
[ToBTOpEeHue, 0600mIEHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"

[ToBTOpeHme, 06001IEHNE,

128 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

129 cucremarusauus 3HaHuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

130 cucremMarn3anus 3HaHuii: "MHTeTpan u ero 1
npuMeHenue"

131 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa 1 1

135 Hrorosast koHTpopHAs paboTa

136 [ToBTOpeHue, 060061IeHNE, 1
CHCTEMATH3aIHs 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa u Hayasia MareMarndeckoro ananuza. 10-11 kmaccel.: y4ued.mis obmieodpasonar.
opraHu3anyii : 0a30BbIii U yriryoneHHbIid ypoBeHs / 111..A. Anmumos, FO.M. Komnsirun, M.B.
Konsirun, M.B. Tkauésa u np. — M.: IIpocsemenune, 2020r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Anrebpa u Hayanma maremaruuyeckoro aHamm3a. 10-11 kmaccel.: y4e0.nas obmieoOpa3oBar.
opranm3anuii : 0a30Bbld u yriayOneHHbelii ypoBenb / III..A. Amumos, KO.M. Komsrun, M.B.
Komsrun, M.B. Tkauésa u np. — M.: [Ipocsewenue, 2020r.

2. AnreOpa 1 Havajga MaTeMaTH4yeckoro aHanusa. JumakTuueckue marepuansl K yueOnuky L1
A. Amumora u ap. 10-11 xmacc: yue6. [Tocobue misi o0meoOpa3oBaTebHBIX OpPTaHHU3AIIMIA:
6a3oBbii U yrnyoneHHsid yposau /M. U.111a0ynun u ap.-M.:IIpocsemenue, 2015 r.
3. Anrebpa u Havajga MaTeMaTHYecKOro aHanm3a. MeTtoamueckue pekomenpammu. 11 kiacc:
nocobwue st yuurteseit oomeodpa3zoBaTenbHbix opranuzanuit/H.E. ®Enopoaa,

M.B. Tkauéna.- M.: [Ipocsemienue, 2015r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

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

2. http://www.obrnadzor.gov.ru/attestat/ - denepanpHas ciayx0a 1Mo Hax30py B chepe
00pa3oBaHus (TOCYIapCTBEHHAsI HTOTOBAsI aTTECTAIUS ITKOJILHUKOB);

3. http://www.profile-edu.ru- PexomeHaiuu 1 aHanu3 pe3ylibTaTOB KCIIEPUMEHTA 1O
npoduabHON 1Kose. Pa3paboTku 371€KTUBHBIX KYpPCOB i MPO(UIBLHOM MOATOTOBKU
y4amuxcs. [Ipumepsl yaeOHO-METOANYECKUX KOMIUIEKTOB ISl OpraHu3aliy po(UIbHON
HOJICOTOBKH yYall[MXCsl B paMKaX BApUATUBHOTO KOMITOHEHTA;

4. http://www.edu.ru- LlenTpasbHbiii 00pa30BaTeIbHBIN MOPTAI, COACPKUT HOPMATHBHBIC
JOKyMEHTbI MUHHCTEPCTBA, CTAHAAPTHI, HH()OPMAIIHIO O TIPOBEACHUE

IKCIIEPUMEHTA;

5. http://www.ege.edu.ru cepBep nHbOpMaAIMOHHON MOIACPKKH EMHOTO rocyaapcTBEHHOTO
IK3aMEHa;

6. http://www.internet-scool.ru- caiitr Uatepuet — mkossl u3garenscra [IpoceemnieHme.
VY4eOHbIH M1aH pa3paboTaH Ha OCHOBE (eiepalIbHOr0 6a3MCHOrO yueOHOro MIaHa

Uit 0611eo0pa3oBaTenbHbIX yupexaeHuit PO u npencrasnser odnacts 3HaHUM «MatemaTukay.
Ha caiire npencrasnensr MHTEpHET-ypOKHM TI0 anredpe U HavyaiaMm aHain3a

Y TEOMETPHUH, BKIIFOYAIOT MOArOTOBKY caauu EI'D;

7. http://lwww.intellecctntre.ru — caiit uzgarenbcrBa «MHTEWIEKT - [{eHTp» cONEpPKUT yueOHO-
TPEHHPOBOUYHBIC MaTePHAIbI [T MOATOTOBKK K EI'D 1o maremarnke,cCOOPHUKH TECTOBBIX
3aJaHui.
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