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Beinucka uz OOII COO

3.1.4.1. Padouass mporpamMma y4ye0HOro Kypca «AJuredpa m Hayajla MaTeMaTH4eCKOI0
aHa/u3a. Yriyo0JeHHbIH ypoBeHb) s odyuawmuxcest 10-11 kiaaccoB

Ha usydenne yueOHOTO Kypca «Anrebpa u Hayajma MaTeMaTHieckoro anaimmsa» B 10-11
KJIaccax OTBOJUTCS B yueOHOM ruiaHe 272 yaca: B 10 kiacce - 136 yacoB (4 yaca B He/elw), B
11 knacce - 136 yacoB (4 yaca B HEJENIO).

Coaepixanue o0yueHust

10 xknace

Ymucna v BbIYMCTICHUS

Panmonanbhele unciaa. OOBIKHOBEHHBIE U I€CATHUHBIE IPOOH, IPOLECHTHI, OECKOHEUHBIE
nepuoanydeckue 1poou. Ilpumenenue apodeii U NpOLEHTOB Ul pelIeHUs] IPUKIAIHBIX 3a7a4 U3
pa3IM4YHBIX OTpaciiell 3HAHUMN U peaJIbHOM JKU3HMU.

JlelicTBUTENbHBIC YKca. PalioHanbHbpIe 1 MppalMoOHaATIbHBIE YKcaa. ApupMeTHIECKIe
ornepauuu ¢ JEHCTBUTEIBHBIMM 4YMCIaMH. MOAyb AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>keHHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenp ¢ uensiM mnokaszareneM. bunom Helorona. Mcnonbs3zoBanue moaxonsuieit
dopMbl 3anucu IeHCTBUTENBHBIX YUCEN Ul PELICHUs MPaKTHUYECKUX 3a/1ad U MPeJICTaBICHUS
JTAHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHHU U €ro CBOMCTBA.

CreneHp C palMOHAIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudwm uncna. CoiictBa jorapudma. JlecsTHuHbIC M HATYypabHBIE JIOTAPU(MBL.

CuHycC, KOCHHYC, TAHT€HC, KOTAHI€HC YHMCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa M TOXJIECTBEHHBIE MpPEOOpa3oBaHUA. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCHIIBHBIE YpAaBHEHMS U YpaBHEHHUs-CIIEACTBUs. HepaBeHCTBO, pellleHe HEPABEHCTBA.

OcHOBHbIE METOJbl pELIEHUS ULEeNbIX U JAPOOHO-PALIMOHAIBHBIX YpPaBHEHHH H
HEpPaBEHCTB. MHOrOWJIEHbl OT OJHOW NEPEMEHHOW. JleleHHe MHOro4jieHa Ha MHOTOWIEH C
octratkoM. Teopema be3y. MHorousnens! ¢ nensiMu kodppunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTENIEHU U KOPHHU.

Wppanmonaneupie  ypaBHeHHs. OCHOBHBIE METOJbl pEHICHHUS HppalMOHAIbHbBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUSI T0KA3aTEIbHbBIX YPaBHEHUH.

IIpeoOpa3oBaHue BeIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckne ypaBHeHHs. OCHOBHbIE METOJbl pEUICHHs JOorapuGMUUYECKUX
YpaBHEHUM.

OcHoBHble TpUroHoMeTpuueckue (opmynsl. [IpeoOpasoBaHre TPUTOHOMETPUUECKHX
BBIpAKECHUM. PellleHre TpUroHoOMEeTpUYECKUX YPaBHEHUH.

Pemrenne cucrem nuHEHHBIX ypaBHEHM. Marpuia CHCTEMbl JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYHMCIEHHUE €TI0
3HAYEHHUsI, TPUMEHEHUE ONPEACIIUTENS ISl PEIIEHNs CUCTEMBI JIMHENHBIX YpaBHEHHN. Pemenue
MIPUKIIAJHBIX 3a/1a4 C IIOMOILBIO CUCTEMBI JINHEWHBIX ypaBHEHM. McciieoBanne ocTpoeHHOU
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEACIIUTEIECH.

ITocTpoeHre MaTEMAaTUYECKUX MOJENIEH peaJIbHOW CUTYalluH C IIOMOIBIO0 YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHH M HEPAaBEHCTB K PEIICHMI0 MAaTEMaTHYECKMX 3aJad U
3a]a4 U3 Pa3UYHbIX 00JacTel HAyKU M pealbHOU JKHU3HU.

DyHKIUHN U TPaQUKH



OynkIus, crnocodbl 3amanus QyHKuH. B3aumao oOpatnble (yHkiun. Kommnosunus
byakuuid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.

OOnacte ompeneneHWss W MHOXECTBO 3HaueHud ¢ynkumu. Hymm QyHKIum.
[TpomexxkyTku 3HaKONOCTOSIHCTBA. UeTHble M HeueTHble (GyHKuuu. Ilepmonuueckue ¢QyHKIMU.
[TpomexxyTkn MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI ¢yHkuuu. Haubomnbiiee u
HalMEHblIIee 3HaYeHUs (PYHKIUHN Ha TIPOMEXKYTKE.

JluHeiiHas, KBaApaTU4Has W  JPOOHO-TMHEWHAsS  (QYHKOHH.  DIIEMEHTapHOE
UCCIIEIOBAaHKUE U MIOCTPOECHUE UX IPa(UKOB.

Crenennast (pyHKIMS ¢ HATYpaJbHBIM M IIeJbIM Noka3areneM. Ee cBoiicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHA n-of CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHbIM
IIOKa3aTEJIEM.

IlokazarenbHass U  jorapugmuueckas (yHKIOUM, MX CBOMcTBa M  TIpadUKu.
Hcnonb3oBanue rpadukoB GyHKUIUHN IS peIICHUsS YPaBHEHHA.

Tpuronomerpuueckass OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (YHKIMH
YKCJIOBOTO apryMeEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B PpEAlbHBIX IIpoLeccax U sBIEHUAX. ['paduku
peanbHbIX 3aBUCUMOCTEM.

Havaja maTeMaTH4eCKOro aHaJmu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MOCJIEOBATEIHHOCTEH. MeTton
MaTEeMaTUYECKON MHIYKUUU. MOHOTOHHBIE M OIPAaHHYEHHBIEC MOCIEN0BATENBHOCTH. McTopus
BO3HHUKHOBEHHUS MaTEMaTUYECKOT0 aHaJIM3a KaK aHaJIu3a OECKOHEYHO MaJIbIX.

Apudmernueckass UM reoMeTpuueckas mporpeccuu. beckoHeuHo —yObIBaroas
reomerpuyeckasi nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOMIEH I€OMETPHUYECKOW MPOTPECCHH.
JIuneHbII W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrpeccuy JUIsl pELIeHMs] pealIbHbIX 33]1a4 IPUKJIaJHOI0 XapaKTepa.

HenpepbiBHble (QyHKIMM M uX cBoicTBa. TOuku paspbiBa. ACHMOTOTHI TpadUKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpPEphIBHBIX HA OTpe3ke. MeToJl MHTEpBAJIOB Ui pPELICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (QYHKIUH JUIsl pelleHHs 3a/1ay.

IlepBass u BTOpass mnpousBoAHble @yHKUMU. OmnpeneneHue, TeOMETPUUYECKUN U
(bu3nuecKkuil CMbICI MPOU3BOJHON. YpaBHEHUE KacaTeIbHOM K rpaduKy QyHKIUH.

[IpousBonHbie aneMeHTapHbIX (GyHKOUE. [Ipom3BogHas cymmbl, NpPOU3BEICHMUS,
YaCTHOT'O M KOMITO3UIIMU (QYHKIUH.

MHo:xecTBa H JIOTHKA

MHo3ecTBO, ONIEpaliy HaJ MHOXXECTBAMH M MX CBOMCTBaA. /[narpammel Oiiepa-BenHa.
[IpMeHeHre TeopeTHKO-MHOXKECTBEHHOIO amnmnapara JJis ONUCAHMs pealbHbIX IMPOLIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenve, Teopema, CBOWCTBO  MaTeMaTU4YeCKOTOo  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 xknace

Yucna v BbIYMCICHUSA

Hatypanbnuble u nensie uncna. IIpuMeHeHne npHU3HAKOB AEIUMOCTH LENBIX YHCEN,
HauOonbmui o0mwmit nenurens (nanee - HOJI) u naumensiiee oduiee kpatHoe (aanee - HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pemenus 3aaad B LENIbIX Yhciax.

KowmmnekcHele uwmcna. AnreOpavyeckas W TpPUTOHOMETpHYEcKas (OPMBI 3aluCH
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdyecKrue ornepanun ¢ KOMIUIEKCHBIMHU uuciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pemieHus (U3NYeCKUX |
T€OMETPUUYECKHX 3a1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YpaBHEHHH M HEpPaBEHCTB. PaBHOCHIIbHBIE CHCTEMBbl U
CUCTEMBI-CIIEAICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPHYECKUX YPaBHEHHH C TMOMOIIBI TPUTOHOMETPHUYECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METOBI PELIEHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.



OcCHOBHBIE ~ METOABl  PELIEHUS CUCTEM M  COBOKYIHOCTEH  pallMOHAJIbHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX U JIOTapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMeHeHNE ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0O MaTEMaTHYECKHX 3a7a4 U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAyKH W pPEaTbHON >KU3HM, WHTEPHpETALUs IOJyYSHHBIX
pE3yJIbTaTOB.

DOYyHKUMH U TPAaPUKH

I'padpux komnozunun ¢pyHkuuii. 'eomerpuyeckre o0pa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckre GyHKIUYU, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTOIBl peIIeHUs YpaBHEHHH W HepaBeHCTB. ['paduueckue MeTOJbI
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB (YHKIHMA TSI UCCIICIOBAHUS MPOIECCOB M 3aBHCHMOCTEH,
KOTOPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON XKU3HH.

Havana maTeMaTH4ecKoOro aHajmu3a

[IpuMeHeHre mNPOU3BOAHOM K HCCIENOBaHHWIO (QYHKUMH Ha MOHOTOHHOCTb U
sKCTpeMyMbl. Haxosxenre HanOobIero 1 HAMMEHBIIETO 3HAYCHUH HeTIPephIBHOM (PyHKIIMH Ha
OTpE3KE.

[IpumeHeHne NPOM3BOAHON ISl HAXOXKACHMSI HAWIY4YILIEro pelIeHUs] B MPUKIIAIHBIX
3ajjauax, A ONpEeJeNIeHHs] CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod WiIu
rpaduKoMm.

IlepBooOpasHasi, OCHOBHOE CBOICTBO IepBooOpa3HbIX. [lepBooOpa3Hble 31eMEHTapHbBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpan. I'eomerpuueckuii CcMbICI HMHTErpajga. BpluucieHHe ONpeNENeHHOTro
uHTerpaia no popmyine Herorona-JleliOHuma.

[IpumeHeHue uHTerpajia JUlsi HaXOXKICHMS IUIOLIaled IMJIOCKUX (uryp u o0beMoB
F€OMETPUUECKUX Tell.

ITpumepsl peleHui nuddepeHranbHbIX YpaBHEHUM. Maremarnueckoe
MOJICIIMPOBAHKE PEATHHBIX MPOIIECCOB ¢ TOMOIIBIO AU PepeHInanbHBIX ypaBHEHUH.

IInanupyemMblie pe3y/bTaTbl OCBOEHHSI NMPOrpaMMbl YueOHOro Kypca «AJjredopa u
HAYaJ1a MAaTEMATH4YeCKOr0 aHAIN32» (YIiIy0/JIeHHbIH YPOBEHb) HA YPOBHE CPEAHEro 001ero
o0pa3zoBaHus

JINYHOCTHBIE Pe3yJbTAThI

1) rpa:knaHCcKOro BOCIUTAHUSA:

- c(hOopMHPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOYYAIOUIErocss Kak AaKTUBHOTO H
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

- TMpeACTaBJeHHE O MaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHHS Pa3IUYHBIX
CTPYKTYp, SIBJICHHM, MpOLEAYp IPakJaHCKOT0 o0IIecTBa (BHIOOPHI, OMPOCHI U JIPYroe), yMEeHue
B3aMMOJICHICTBOBATh C COIIMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBUU C HUX (PYHKUHUIMH U
Ha3HAYCHHEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

- c(OpMHUPOBAHHOCTh POCCHUMCKON TPaXXKTAHCKOW HWISCHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HAaCTOSIIEMY POCCUMCKOW MAaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHHUSIM
POCCHUICKHX MAaT€MaTUKOB W POCCHUUCKON MAaTeMaTUYECKOW IIKOJbI, HMCIOJB30BAHUE HTUX
JTOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- OCO3HAaHHME JYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapojaa, cGOPMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, dTHUYECKOTO TMOBEICHHMSI, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH>KEHUI HAyKH U JAESTENbHOCTbIO YYEHOT'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIUTAHMSI:

- OCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHHWH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InIHBIX BUJIOB UCKYCCTBA,

5) pusuveckoro BocnUTAHMSA:



- chOpPMHPOBAHHOCTh YMEHHsI NPHUMEHSATh MaTeMaTHUYeCKWE 3HAHMA B MHTEpecax
3I0POBOTO U 0€30ITacHOTO 00pa3a KU3HU;

- OTBETCTBEHHOE OTHOIIEHWE K CBOEMYy 3J0pOBbIO  (310pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXA, peryisipHas (Qu3nyeckas aKTHUBHOCTB),
¢du3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOM J€SITEIbHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMSA:

- TOTOBHOCTh K TPYIy, OCO3HAaHUE LEHHOCTH TPYIOIIOOUS, MHTEpPEC K Pa3IHYHBIM
cdepam npodeccruoHaNIbHON 1eATeIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUII0KEHUSIMH,

- YMEHHE COBepLIaTh OCO3HAHHBIM BBHIOOp Oyaymiell mpodeccun M pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE [IJIaHbI;

- TOTOBHOCTb M CIIOCOOHOCTh K MaT€MaTHYECKOMY OOpa30BaHHIO M CaMOOOPa30BAHUIO
Ha MPOTSKEHUHM BCEH >KU3HH, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PELICHUH MPAKTHUUYECKUX
3a/1a4 MaTeMaTU4eCKOW HaIlPaBJIEHHOCTH;

7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

- c(OPMHPOBAHHOCTh SKOJIOTUYECKOH KYyJIbTYpHl, NMOHUMAHHE BIMSHUS COLUAIBHO-
SKOHOMMYECKHUX MPOILIECCOB HA COCTOSHUE MPUPOIHOM U COLIMAILHOM Cpeibl;

- OCO3HaHHeE III00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- OpUEHTAIMsI Ha IPUMEHEHUE MaTeMaTUYECKUX 3HAHUHU Ui pellieHus 3a7a4d B 001acTu
OKpYXKarollel cpejibl, IIIAHUPOBAHUE IOCTYNKOB M OLEHKU HUX BO3MOXHBIX IOCIEICTBUMN IS
OKPYKaroIIel Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

- c¢(hopMHPOBAaHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU U OOILECTBEHHOW NMPAKTHKH, NOHMMAaHWE MAaTeMaTU4YeCKOW HaykKHu Kak cgepbl
YeJI0BEUYECKOM JAEeSITeTbHOCTH, 3TANOB €€ PA3BUTHUS U 3HAYMMOCTH JJISl Pa3BUTHS [IUBUIIN3ALINN;

- OBJAJICHUE S3bIKOM MAaTEMaTUKU W MaTeMAaTUYECKOM KyJIbTYpOoW KaK CpeACTBOM
MO3HAHUS MHPA;

- TOTOBHOCTb OCYILECTBJISATh IPOEKTHYI0 M HCCIEA0BATENbCKYIO JEATEIbHOCTh
WHAUBUAYAILHO U B TPYIIIE.

MertanpeamMeTHble pe3yJibTaThI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Joruyeckue aeiicrBus:

- BBIBJIATH U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKK MAaTEeMaTHUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENEHUs TMOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MpPU3HAK KJIACCU(PHUKAIMK, OCHOBAaHUS Ui 000OUIeHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAIN3a;

- BOCHPUHUMATh, (JOPMYIHPOBATH U MPEeOOPa30BbIBATh CYKIACHUS: YTBEPAUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

- BBIBIIAITD MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTUBOPEYUs B
(dakTax, JaHHBIX, HAOMIOJEHUSX M YTBEPXKICHUSX, IMpEAjaratb KPUTEPUM JJs1 BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

- JlenaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOYEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

- TPOBOJUTH CAaMOCTOSITEIBHO JIOKAa3aTelIbCTBA MaTEMaTHUYECKUX YTBEPKIACHUN
(mpssMble ¥ OT TMPOTHBHOIO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOAWTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

- BbIOMpaTh cnoco0 pemeHus yueOHOH 3amauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pemieHusi, BbIOMpaTh HauOoyiee MOAXOIAUIMM C Y4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).

Bba3oBble nccienoBarebckue 1eiCTBUA:

- HCNOJb30BaThb BOMNPOCHl KAaK HCCIENOBATEIbCKUM HMHCTPYMEHT IIO3HAHMS,
dbopMyIHUpOBaTh BONMPOCH], (GUKCUPYIOIIHE MPOTHBOPEUYUE, TPOOIEMy, YCTaHABIMBATh NCKOMOE
U JJaHHOE, (OPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

- MPOBOJUTH CAMOCTOATEIHHO CIUIAHMPOBAHHBIA JKCHEPHUMEHT, HCCIEJI0BaHUE II0
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBICHMS, IMPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBICHUSIMH, TPOLIECCAMH;



- CaMOCTOATENBbHO (OPMYIUPOBaTH OOOOLIEHUS W BBIBOABI 10 pe3yJbTaTaMm
IPOBEICHHOIO  HAONIONEHUs, HCCIEN0BaHMs, OLEHUBAaTh JOCTOBEPHOCTh IOJIYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U O0OOIICHHIA;

- IPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE IpOLECCa, a TakKe BBIIBUIATH
IIPEII0JIOKEHNS O €70 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ nundopmanmeii:

- BBISIBIIATH J1e(UIUTH HHPOPMALIUY, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha BOIIPOC U
JUIsl pEILICHNUS 3aa4H;

- BbIOMpaTh HH(OPMAIMIO W3 HCTOYHMKOB PA3JIMYHBIX THUIOB, AHAJIU3UPOBATh,
CHUCTEMAaTU3UpOBaTh M HHTEPIPETUPOBaTh MHGOPMAIMIO Ppa3IUYHBIX BUAOB U (HopM
IIPEJICTaBICHHUS];

- CTPYKTYypHpOBaTh HH(pOpMAIMIO, MPEJICTaBIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH IpaUuecKy;

- OLEHMBaTh HAJSKHOCTh MH(MOPMAMHU IO CaMOCTOATENbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSM.

KomMMyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS

OO0menue:

- BOCIIPUHUMATh U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBUM C YCIOBUSMU U LEISIMU
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M HMUCBMEHHBIX
TEKCTaxX, JaBaThb IIOSCHEHUS 10 XOAY pEUICHMs 3aJayd, KOMMEHTHPOBATb IIOJYYCHHBIN
pe3yJbTar;

- B X0JIe 00CYKJIeHH 3aJ]aBaTh BOIPOCHI 110 CYILECTBY 00CYKAaeMOW TEMbI, IPOOIIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJEM, HALIEJICHHbIE HA MOMCK PELICHMsS], CONOCTaBIsATh CBOU
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHUKOB JManora, oOHapyKuBaTh pa3jinyMe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

- IPEJCTABIIATh PE3YyJIbTaThl PEIICHU 3a7a4l, SKCIIEPUMEHTA, UCCIEA0BAHUS, IPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHSI C Yy4YeTOM 3aJad I[pe3eHTAluu U
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe ieiicTBUS

Camoopranmszaums:

- COCTaBJIATH IUIaH, aITOPUTM PELICHUS 33Ja4uu, BBIOUPATh COCOO pPEIICHUs C yYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4eTOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

- BIQJETh HaBbIKaMHM I103HABATEIbHOW pe(dIeKCHU Kak OCO3HaHUS COBEPIIAEMbIX
JeMCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3ysIbTaTa pelleHns MaTeMaTHUecKOH 3aauu;

- IPEBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUM 33]1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JIAHHBIX, HAlICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

- OLEHMBAThb COOTBETCTBHE pe3yJbTaTa ILEIU U YCIOBUSIM, OOBACHATH HPUYUHBI
JOCTYDKEHUSI WM HEJOCTHXKEHHsI pe3yJIbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, J1aBaTh
OIICHKY PUOOPETCHHOMY OTIBITY.

CoBMecTHast 1eATEJBHOCTD:

- NIOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M WHIUBUAYAIbHOU pabOThI
Opy pelleHuH y4eOHBIX 3ajady, MPUHUMATh IIeJIb COBMECTHON NEesTEeIbHOCTH, IJIAaHMPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

- Y4acTBOBaTh B IPYNIOBLIX (popmax paboThl (00Cyk1eHUsI, 0OOMEH MHEHU, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMH KOMAaHJbl, OLIEHMBAaTh KayecTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT IO
KPUTEPHIM, CHOPMYJINPOBAHHBIM YYACTHUKAMHU B3aUMOACHCTBUS.

IIpenmeTHble pe3yabTaThl

K xonny obydenuss B 10 kijacce oOydaroluiics MOJyYUT CIEAYIOIIHE MPEIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Amnredpa u Hadaja
MaTEMaTHYECKOT 0 aHAJIN3a»:



Yuciia 1 BbIYUCICHUSA:

- CcBOOOJHO ONEpPUPOBATH TMOHATHSMU: PALUOHAIBHOE 4YHCJIO, OECKOHEeYHas
nepuoguyeckas JpoOb, MPOIEHTHI, UPpPALMOHATIBLHOE YHCIO, MHOXECTBA pAlMOHAIBHBIX U
JEMCTBUTENBHBIX YUCEI, MOLYJIb IEHCTBUTEIBHOTO YUCIIA;

- TIPUMEHATH JpOoOW M MPOLEHTHI IJIs pPEIIeHUs MPHUKIATHBIX 3a7ad W3 Pa3InYHbIX
oTpacJieil 3HaHUM U peaabHON KU3HU;

- IPUMEHSATH MPUOIIMIKECHHBIC BBIYUCICHHS, TIPABUIIa OKPYTJICHHS, TPUKUIKY U OILICHKY
pe3ysbTaTa BBIYUCIICHUH;

- cBOOO/IHO ONEpUPOBATH MOHATHUEM: CTENEHb C LEJIBIM IOKA3aTEeIEeM, HUCII0JIb30BATh
HOIXOAALIYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN IS pEIIEeHUs MPAKTHMYECKUX 3ahad U
IIPEJICTaBICHUS JaHHbBIX;

- cBOOOJIHO ONEpPUPOBATh NOHATUEM: apU(PMETHUECKUN KOPEHb HaTypaJIbHON CTENEHH;

- CBOOOJJHO OIIEpUPOBATH MTOHATHEM: CTEIIEHD C PALlMOHAILHBIM [10KA3aTENEM;

- CBOOOJHO ONEPUPOBATH MOHATUAMU: JOrapu(pM UuCIia, AECATUYHBIE U HATypallbHbIE
J0TapuQMmBbl;

- CBOOOJIHO ONEpUPOBATh MOHATHSMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHTCHC YUCIIOBOI'O
apryMeHra;

- ONepupoBaTh IMOHATUSAMHU: APKCUHYC, apKKOCHMHYC U apKTAHI'€HC YHCIIOBOIO
apryMeHra.

YpaBHeHNsI 1 HEPABEHCTBA:

- CcBOOOJIHO ONEpPUPOBATH MOHATUSMHU: TOXKJIECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUI-CIIE/ICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

- IPUMEHATHh Pa3jIMYHble METOJIbl PEIICHUS PALMOHAIBHBIX U JPOOHO-pAllMOHAIbHBIX
YPaBHEHM, IPUMEHSTh METO/I HUHTEPBAJIOB JIJIsl pEILIEHUS] HEPABEHCTB;

- cBOOOJIHO OIEpPUPOBATh NOHATUSAMU: MHOTOWIEH OT OJHOW NEPEMEHHOM, MHOTOUJIEH C
HeNbIMU KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JEJICHHE MHOIO4JIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera s perenus 3anay;

- CBOOOJHO ONEpUPOBaTh MOHATHSAMM: CHCTEMa JIMHEHHBIX ypaBHEHMH, MaTpula,
ONpeAenuTeNb MaTpullbl 2 X 2 U €ero IreoMeTpPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 i BBIYUCIEHUS €ro 3HAYCHMs], IPUMEHATh ONPEACTUTENHN sl pelieHus
CUCTEMBbl JIMHEWHBIX YpaBHEHUH, MOJIEIMPOBATh pEalbHbIE CUTYallUd C IOMOIIBIO CHCTEMBI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOUIBIO MAaTpUll U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBIN pe3ylbTarT;

- HCTOJIB30BaTh CBOWCTBA JEHCTBUI C KOPHIAMHU AJIS MPEoOpa30BaHMsl BEIPAXKEHUH;

- BBIIOJHATH MpeoOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTENEHU C
palOHaIbHBIM IIOKA3aTENIEM;

- HCIIOJIb30BaTh CBOIcTBa JjorapudmoB A mIpeoOpazoBaHUs JIOTapUPMUUYECKHX
BBIPAKECHMUI;

- cBOOOJHO oOmepupoBaTh NOHATHUSIMU: HppalMOHAIbHBIE, I[OKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MOMOIIbIO PaBHOCUIBHBIX MEPEX0JI0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

- TPHUMEHATh OCHOBHbIE TPUTOHOMETPHUYECKHE (QOpPMYJNBI Uil TNpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

- CBOOOJHO ONEepUpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YPaBHEHHUE, MPUMEHSTh
HeoOxoauMble (POPMYJIBI IJIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

- MOJEIHMPOBATh peajibHble CUTYyallud Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJlayM, HCCIENOBaTh IOCTPOCHHbIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPaQUKH:

- CBOOOJHO ONEpUpPOBATh MOHATUSAMU: (PYHKIHA, CIOCOOBI 3a7aHus (PYHKIIUHU, B3aUMHO
oOpaTHble (QYHKIMM, KOMMIO3ULIMS (YyHKIUH, rpaduk (QyHKIHH, BBINOJHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

- cBOOO/IHO ONEpUPOBATh MOHATUSAMU: 00JIACTh OMPEENIEHUs U MHOXECTBO 3HAUCHUM
(byHKLIMY, HYTU QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;



- cBOOO/IHO ONEPUPOBATh MOHATHSIMHU: YETHBIE U HEUETHbIC (PYHKIIUH, MEPUOAUYECKHE
(GyHKLINU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl WM MUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HAaUMEHbIIIee 3HaYCHNE (PYHKIIUU HAa IPOMEKYTKE;

- CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: CTENEHHAas (DYHKIMS C HAaTypalbHBIM M L€JIbIM
MoKasaresneM, rpaguK CTENEeHHOW (YHKIMU C HATypaJbHBIM M IIEJBIM TOKa3aTeieM, rpaduk
KOPHS N-0i CTENEeH! KaK (YHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKa3aTeNleM;

- ONEpHpOBATh MOHATHIAMU: JIMHEHHASA, KBaJpaTHYHAs W JAPOOHO-IMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

- CBOOOJHO ONepupoBaTh MOHATHIAMMU: IOKa3aTelibHAs W Jorapupmuyueckas (QpyHKIHH,
UX CBOMCTBA U IrpauKu, UCIOIB30BATh UX I'paUKH JUIsl PELICHUs ypaBHEHUH;

- CcBOOOMHO  ONEPUPOBAaTH  TMOHSATHSAMH: TPUTOHOMETPHUYECKAs  OKPYKHOCTD,
olpeielIeHne TPUrOHOMETPUUYECKUX (DYHKIIMHA YUCIOBOTO apryMeHTa;

- HCIIOJIb30BaTh rpaduku PyHKIMHA Ut MCCIIeJOBaHUS IPOIIECCOB M 3aBUCUMOCTEH IIpU
peLICHUH 3aJad U3 JPYTruX Y4eOHbIX IPEIMETOB M pealbHOW *KHU3HH, BbIpaXkaTb (hopMyJamMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

Hayana MmaTeMaTH4ecKoro aHajimu3a:

- CBOOOJHO OMEpPUPOBATh MOHATHAMHU: apuMeTHUecKas U TeoMEeTpUYecKas
nporpeccusi, OECKOHEYHO YyObIBaroIlasi TIeoMeTpuyecKkas Mporpeccus, JUHEHHbIM U
HKCIOHEHIMAIBHBIN POCT, (hOpMysia CI0KHBIX POIIEHTOB, UMETh MPEJICTABICHIE O KOHCTAHTE;

- HCIOJIB30BATh IPOTrPECCUH [T PELLICHUS PeaIbHbIX 3aay MPUKIAJHOIO XapaKTepa,;

- CBOOOJHO ONEpUPOBATH MOHATHUSMH: IIOCIEIOBATEIBHOCTD, CIOCOOBI 3aJaHUs
[0CJIE10BATEIbHOCTEN, MOHOTOHHbBIE M OpPaHUUYEHHBIE 110CIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMAaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

- CBOOOJHO ONEpPHPOBATH IOHATUSAMHU: HENpephIBHbIE (QYHKLUUHU, TOYKH pa3pbiBa
rpaduka GyHKINHU, ACUMITOTH Tpaduka GyHKIHH;

- cBOOOIHO OIEpUPOBATh MOHATUEM: (PYHKIUS, HEIIPEPbIBHAS HA OTPE3KE, IMPUMEHSThH
CBOICTBA HETIPEPBIBHBIX (DYHKUUH JJIsl pEIICHUS 3a/1a4;

- cBOOO/JHO OmnepupoBaTh MOHATUAMHU: IepBas M BTOpas IPOU3BOJAHBIE (DYHKIMH,
KacaTenbHas K rpaduky QpyHKINH,

- BBIYHCIIATH MPOU3BOJHBIE CYMMbI, NPOM3BEAEHUS, YACTHOTO U KOMIIO3ULUHU JIBYX
(GyHKINH, 3HATH IPOU3BOTHBIC DJIEMEHTAPHBIX (YHKINH;

- HCIOJb30BaTh M€OMETPUYECKUN U (PU3UUECKUH CMBICIT HMPOM3BOJHON I PELIeHHUs
3aja4.

MHoKecTBa M JIOTHKA:

- cBOOOJTHO OTIEPUPOBATH MOHATUSIME: MHOKECTBO, OTIEpAIlH Ha/l MHOKECTBAMH;

- HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Juid ONHMCAaHUS pealibHbIX
MPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 33124 U3 IPYTUX YIEOHBIX MTPEIMETOB;

- CBOOOJHO OnepupoBaTh MOHATUSAMM: OIpeNlelIeHHe, TeopeMa, YpaBHEHUe-CIe/ICTBUE,
CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, JOKa3aTeNbCTBO, PABHOCHWIbHBIE YypPaBHEHUS U
HEPaBEHCTBA.

K xonmy o0yuenuss B 11 kiacce oOyyaronuiicss mOJy4duT CIEIYIOIIWE NPEAMETHbBIE
pe3ysbTaThl MO OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauyana
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

- CBOOOJHO OIEpPHPOBATH MOHATHAMHU: HATypadbHOE W IEJOe YHCIIO0, MHOXKECTBA
HATYpaJIbHbIX U LEJBIX YHCEJl, UCIOIb30BaTh NMPU3HAKK AeauMocTH 1enbix ynucen, HO u HOK
HATypaJbHBIX YHCEIN IS PEIICHUs 33134, TPUMEHITh anroput™ EBkmnnaa;

- cBOOO/IHO ONEpUpOBaTh MOHATHEM OCTaTKa MO0 MOAYIIO, 3alMCBhIBaTh HATypallbHbIE
Yrciia B Pa3INYHBIX MTO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

- CcBOOOJHO OINEPUPOBAaTh TMOHATHAMM: KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMIUIEKCHBIX ~ YHCENl, TpPEJCTaBIATh KOMIUICKCHBIE YHCIa B  alreOpandeckod u
TPUTOHOMETPUUYECKON (hOpMe, BHIMOIHATH apu(PMETHUECKUE ONEPAIli ¢ HUMH U N300pakaTh Ha
KOOPJAWHATHOW IJIOCKOCTH.

YpaBHeHHs H HEPABEHCTBA:



- CcBOOOMHO ONEpUPOBATh TOHATHUSIMH: HppAIOHATbHBIC, TMOKA3aTeNbHBIE U
jJorapuMuuecKue HEpaBeHCTBA, HAXOAWUTh MX PELIEHUS C TOMOMIbI0 PAaBHOCHIBHBIX
MEepPEX0/I0B;

- OCYIIECTBIIATH OTOOP KOPHEH MpH pelIeHUH TPUTOHOMETPUUYECKOTO YpaBHEHHUS;

- CBOOOJIHO OIEpUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
HeoO0XoauMbIe (POPMYJIBI IJISl PELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

- CcBOOOJHO OMNEPUPOBATH TMOHATUSMHU: CHUCTEMAa U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCHUJILHBIE CUCTEMBbl M CHCTEMBI-CIEACTBHS, HAXOJIUTh PELICHUS CUCTEMBI U
COBOKYITHOCTEH pAalMOHAIBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTeNbHBIX M JOorapu(pMHUIECKUX
YpaBHEHU U HEPABEHCTB;

- pemarh palnMoOHANBHBIE, WPpPAlMOHAIBHEIC, IMOKa3aTelbHbIC, JIOTapU(PMHUUECCKHE U
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COJepKaIllhe MOYJIA U TTapaMeTphl;

- IPUMEHATh TpapUUeCKre METOABI JUIsl PEIICHUS YPaBHCHUU M HEPABEHCTB, a TAKKe
3aJa4 ¢ mapaMeTpamu;

- MOJICIUPOBATh pPEaJbHBIC CUTYAIlMH HA S3bIKE anreOpbl, COCTABISITH BBIPAXKCHUS,
yYpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI [0 YCJIOBUIO 3aJlayd, HCCJIENI0BaTh MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM armapara anreOpbl, HHTEPIPETUPOBATH ITOJYICHHBIH pe3yIIbTaT.

DOYyHKUMH U rPpapuKu:

- CTPOUTH rpa@UKH KOMITO3UIIUN (YHKIIHHA C IIOMOIIBIO0 JIEMEHTAPHOTO MCCIICTOBAHUS
U CBOMCTB KOMITO3UIIUH JIBYX (DYHKIIUA;

- CTPOUTH TEOMETpHYECKHE OOpa3bl YpaBHCHHWU W HEPABEHCTB HAa KOOPJWHATHOU
IJIOCKOCTH;

- CBOOOJTHO OTIEPUPOBATH MOHATHIMHE: TPAPUKH TPUTOHOMETPUICCKUX (DYHKITUH;

- IPUMEHATH (PYHKIMH I MOJAECTUPOBAHUS U UCCIEAOBAHUS PEATbHBIX MPOIIECCOB.

Hauyana maTemMaTnuyeckoro aHajam3a:

- HCMOJb30BaTh NPOU3BOAHYIO [UIsl HCCIEAOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
KCTPEMYMBI;

- HaXOJIUTh HauOOJIbIlIee U HaUMEHbIIIee 3HaUeHUs (YHKIIMH HETIPEPHIBHOM HA OTPE3KE;

- UCIOJIB30BATh MPOU3BOIHYIO JIJISl HAXOXKICHUSI HAWJIYUIIETO PEIICHUS! B TPUKIIAIHBIX,
B TOM YHCIIE€ COLUATbHO-DKOHOMUYECKUX, 3aJa4ax, [l OMpPEIEICHUs CKOPOCTH M YCKOpPEHUSs
mpoiiecca, 3a1aHHOr0 (PopMYIION MITH TpadUuKoMm;

- CBOOOJHO OMEpUPOBATH MOHATHIMH: TEPBOOOpa3Has, OMPEIECICHHBIM WHTETrpa,
HaxXOJIUTh TEPBOOOpPA3HBIE AIEMEHTAPHBIX (DYHKIIUH U BBIUKCIATH HHTETpail 1o dopmyne
HrroTona-Jleionuna;

- HaXOJIUTh TUIOIIAIU TUIOCKUX (PUTYp M 0OBEMBI TeJl C TOMOILBIO UHTErpaa;

- IMETh IPEICTABICHUE O MATEMAaTUYECKOM MOJIETMPOBAHUU HA IPUMEPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHEHUI;

- pewarb TMPUKIAIHbIE 3aJa4d, B TOM YHCIE COLUUAIbHO-DKOHOMHYECKOTO U
(U3UYECKOTO XapaKTepa, CPeACTBAMU MAaTEMAaTUUYECKOTO aHaK3a.

TemaTn4veckoe IJIAHUPOBAHHUE

10 ksace
Ne || HaumeHnoBaHMe pa3/iesioB U KonngectBo yacos ‘ OJEeKTPOHHBIE
n/m TEM MPOrpaMMBbI Beero |[Koutpou|| MpakTuuec (uudpoBsbIe)
bHBIE | KHe paboThI o0pa3oBaTeNbHbIE PECYPChI
paboThI
1 |MuoxecTBO 24 2 OI'NC  «Most  mikoma»
NEHCTBUTENBHBIX  YHCEIL. (YHuBepcanbHas
MHOTOYICHBI. oubmmoreka 1UGPOBOTO
ParmoHanbHble ypaBHEHUS 00pa3oBaTeNLHOTO
U HepaBeHCTBA. CHCTEMBbI KOHTEHTA)
JIMHEUHBIX YPAaBHEHUN
2 |®ynkumm u  rpaduku. | 12 1 OI'NC  «Mos  mkosa»
CrenenHass QyHKUHUS C (YuuBepcanbHast
LIEJIBIM TTOKa3aTeNIeEM 6ubnuoreka IUPPOBOrO




Ne || HammeHOBaHME pa3ienoB U KonnuecTBo yacos ‘ DIIEKTPOHHBIE
n/n TEM IPOTrpaMMBbl Beero |[Konrpon| TpaxTuuec (umdpossie)
BHBIC || KHE paboTHl o0Opa3oBaTeNbHbIE PECYPCHI
paboThI
00pa30BaTeILHOTO
KOHTEHTA)

3 ||ApudmMernueckuii kopeHb || 15 1 OI'MC  «Most  mKojay
n-oit CTEIICHU. (YuuBepcanbHast
HppanuronanbHbie oubimoreka 1UGPOBOTO
ypaBHEHHS 00pa3oBaTeNLHOTO

KOHTEHTA)

4 |lloka3arenbHas ¢yHkus. | 10 1 OI'MC  «Most  mKomay
[TokazarenbHbIe (YauBepcanpHas
ypaBHEHUS oubnuoreka 1uudpoBoro

00pa30BaTebHOTO
KOHTCHTA)

5 |JTorapudmudaeckas 18 1 OI'MC  «Most  mKomay
byHKIHS. (YuuBepcanbHast
Jlorapudmmuueckue Ooubnmmoreka UPPOBOTO
ypaBHEHUS 00pa3oBaTeNbHOTO

KOHTCHTA)

6 |[Tpuronomerpudieckue 22 1 OI'MC  «Most  mKomay

BBIPAXXCHHS U YPaBHEHUS (YuuBepcanbHast
Ooubnmuoreka UPPOBOTO
00pa3oBaTeNbHOTO
KOHTCHTA)

7 |HocnemoBarenproctTn  u || 10 1 OI'NC  «Most  mikomya»
POrPeccuu (YuuBepcanbHast

6ubnuoreka 1KdpoBOro
00pa3oBaTeNbHOTO
KOHTEHTA)

8 |HenpepoiBHble ¢yHkuuu. | 20 1 OI'NC  «Mos  mkosa»

[IponsBoaHas (YauBepcanbpHas
6ubnuoreka IUPPOBOrO
00pa3zoBaTeNbHOTO
KOHTEHTA)

9 |[IoBTOopenue, oOoOIICHME, 5 2 OIUC  «Most  mKoa»

cucTeMaTu3anus 3HaHUN (YuuBepcanbHast
6ubnuoreka UPPOBOrO
00pa3zoBaTeNbHOTO
KOHTEHTA)

OBIIEE KOJIMYECTBO 136 11 0

YACOB I10 ITPOTPAMME
11 kanace

Ne || HaumeHnoBaHMe pa3iesioB U KonnuectBo yacos OnexkTpoHHbIe (IU(POBLIE)

/T TEM MPOTPaMMBI Beero |[Korrpon| Tipaxtnue o0pazoBaTeIbHBIE PECYPCHI

bHBIE CKue
paboThl || paboThI

1 |HccnenoBanue QpyHKUUN C 22 1 OI'NC  «Mos  mikona»
IIOMOLIBIO ITPOU3BOTHOU (YuauBepcanbpHast

oubmmoreka  1UGPOBOTO




Ne || HaumeHoBaHue pasnienos u KomnnuectBo yacos ‘ DnexTpoHHbIe (LU POBLIE)
n/n TEM MPOTrpaMMBbl Beero |[Kontpon||TlpakTuye o0pazoBaTeNbHBIE PECYPChI
bHbIE CKHe
paboThI || paboTHI
00pa30oBaTeILHOTO
KOHTEHTA)

2 |[llepBoobOpa3zHas u 12 1 OI'MC  «Most  mKoJa»

MHTETpall (YuauBepcanbHas
oubimoreka  1UGPOBOTO
00pa30BaTeILHOTO
KOHTCHTA)

3 |I'paduxu 14 1 OI'NUC  «Most  mikoJya»
TPUTOHOMETPHUYECKHUX (YuuBepcanbHast
byHKUIN. 6ubnuoreka 1UPPOBOTO
Tpuronomerpuyeckue 00pa3oBaTebHOTO
HEpPaBEHCTBA KOHTEHTA)

4 ||UppaunoHaJIbHbIE, 24 2 OI'NC  «Mos  mikona»
MOKa3aTeIbHbIE u (YuuBepcanbHast
JorapupMHIECcKue oubmmoreka UPPOBOTO
HEPaBEHCTBA 00pa3oBaTeNbHOTO

KOHTCHTA)

5 ||[KomruiekcHbIe uncia 10 1 OI'MC  «Most  mikoJya»
(YuuBepcanbHast
oubmmoreka  mHUdpPOBOTO
00pa3oBaTeNbHOTO
KOHTCHTA)

6 |HarypambHble © 1eNBIC 10 1 OI'MC  «Most  mikoJya»

qucna (YuuBepcanbHast
oubnmoreka  1UGPOBOTO
00pa3oBaTeNbHOTO
KOHTEHTA)

7 ||CucteMbl panMOHANIBHBIX, 12 1 OI'C  «Mos  mkoia»
UPPAIUOHATEHBIX (YauBepcanpHast
MOKa3aTeJIbHBIX u oubnuoreka 1HUQPPOBOTO
JorapuGMUIECKUX 00pa3zoBaTeNbHOTO
ypaBHEHUU KOHTEHTA)

8 |3agaum ¢ mapamerpamu 16 1 OI'NC  «Mosg  mkoma»
(YuuBepcanbHast
oubnuoreka 1HUQPOBOTO
00pazoBaTeNbHOTO
KOHTEHTA)

9 |[HoBTOpenue, obGoOIICHNME, 16 2 OI'UC  «Mos  mkonay

cucTeMaTn3anus 3HaHUI (YuuBepcanbHast
oubnmoreka 1HUQPPOBOTO
00pazoBaTeIbHOTO
KOHTEHTA)
OBIIEE KOJIMYECTBO 136 11 0
YACOB I10 [TPOTPAMME

Yuer nporpaMmbl BOCIIMTAHUSA
NpH pa3padoTKe TeMATHYECKOI0 IVIAHNPOBAHUS Y4eOHOI0 Kypca
«AJredpa U HaYaJIa AHAJIN3A»




M3MEHSIIOIINUMCS YCIIOBUSIM
COLIMAJIBHOW U MPUPOIHOMN
Cpensl,
(HpaBCTBEHHO-3THYECKAs
opueHTanus / Hpupoja,
YEJI0BEYECTBO, 310POBbIN
o0pa3 )XK13HH)

JIngnoctusie YY1 Omnpenensercs B mporiecce pa3paboTKu Dopmsbl

OTpa)karT TOTOBHOCTH cueHapus BOCITUTHIBA

o0yJaromuxcs KaXJI0TO YpOKa FOLTHX

PYKOBOACTBOBATLCA BocnureiBaromuii OGpasoBaTenbH yqe6HH§

CUCTEMON MO3UTUBHBIX OTCHIHAT bIE 3aHATUN

LIICHHOCTHBIX  OpHEHTALHH coJiepKaHus TEXHOJIOTUHU

U pPACUIMPEHUE  OIbITa yueGHOTrO TpeMeTa

NEeATEIbHOCTH  Ha €€

OCHOBE M B IIpolecce

peanuzanuu OCHOBHBIX

HanpaBJICHUN

BOCIIUTATEIbHOU

JESATEIbHOCTH B YACTH:

rpak1aHCKOrO, Bocnuranue IIpoexTHas Ponesas

MaTPUOTHYECKOr O IPaKJaHCTBEHHOCTHU U | TEXHOJIOT s, urpa.

BOCIIUTAHMUS aTpUOTHU3Ma Ha MIpUMepax | Kekc- Curyauus:

(camoomnpeneneHue /| KM3HU U AESITENBHOCTH | TEXHOJIOTUU «Hayunas

MaTPUOTHU3M, POCCUICKHX YUEHBIX, KOH(epeHIUsI

TPakK/IaHCTBEHHOCTD, BHECIIMX OOJIBINONW BKJIAJ B XIX Beka»

coLMaJIbHAs pa3BUTHE aNredpsl

COJIUJIAPHOCTB )

TPYZIOBOT'O BOCIIUTAHUS, ®opmupoBaHue  HayyHou | TexHosmoruu «Anrebpa B

LIEHHOCTHU HAy4yHOTr'O | KApTUHBl MUpaA, BIAJEHUE | IPOOIEMHOIO cTapramnax».

MMO3HAHMS KYJIbTYpOH, CO3/IaHHOM | 00y4eHus, [IpoekTHas

(cMbICTIOOOpa3oBaHue /| BOKpyT npeamera | ”HPOPMaMOHH | paboTa

TPYI ¥ TBOPUECTBO, HAyKa) | MaTeMaTHKa. VYuutscs | ble, «'pynmnosoe
CO03/1aBaTh YCIIOBUS | KPUTUYECKOTO pelieHue
MPOSIBJICHUS, MOMCKA, | MBILLJICHUS MaTeMaTuyec
00Me€Ha, OTKPBITHSI CMBICIIOB KOH 3a7aun»
oOyJarmuMucs

JyXOBHO-HPAaBCTBEHHOTO, | Bocnuranue 3nopoBbecoeper | «IKo-

9KOJIOTMYECKOTO 9KOJIOTMYECKOI0 CO3HaHMsl, | arollue, MaTeMaTHKa.

($U3M4eCKOro BOCIIUTAHMS, | OTBETCTBEHHOE OTHOIIEHHUE | MeJaroruka Hndopmanno

(dbopMUpOBaHUS KYJIBTYpPHI | K CBOEMY 3/10pOBBIO, | COTPYIHUYECTBA | HHBII IIPOEKT:

3/10pOBbS U | TOTpEOHOCTh B aKTUBHOM MU «MaremaTtuka

SMOILIMOHAIBHOTO 3I0pOBOM 00pa3e >KHU3HH, B

Onaromnony4us, OTKa3 oT BPEIHBIX COLIMATIBHBIX

JUYHOCTHBIE PE3YyJbTaThl, | MPUBBIUYEK Meana»

obecreynBarome

a/1arTanuio

oOyuatorerocs K

B q)ellepaJ]LHLIX U PCTUOHAJIBHBIX MHpoHCAypax OLCHKU KadeCTBa 06pa30BaH1/1;{

HCIIOJIB3YCTCSA TMEPCUYCHDb

(kogudukaTop) pacmpeneleHHbIX 0 KJaccaM IPOBEPSIEMBIX

TpeOoBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHON MPOrPaMMBI CPEIHEro
0011ero 00pa3oBaHus 1 AIEMEHTOB COJEPKaHMS TI0O MaTEMaTHKeE.

IIpoBepsiemblie TpeOOBAHUSA K pe3yJbTaTaM OCBOEHUSI OCHOBHOM



o0pa3zoBartenbHOl nporpammsl (10 kiacc)

Kon [TpoBepsiembie MpeaMeTHBIE pe3yabTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMO MPOrpPaMMEBI CPEHETO 0011Iero oOpa3oBaHus
ro
pe3yibTara
1 Yucna u BBIYUCICHUSA
11 OnepupoBarh MOHATHSAMM: pAlUOHAIBHOE U JCHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs JpOOb, IPOLIEHTHI
1.2 Bemonuate  apudmernyeckue  Onepamdd  C  palMOHAIBHBIMH U
JeUCTBUTENIbHBIMU YHCIIaAMU
1.3 BbInonHATe npuOIMKEHHBIE BBIYMCICHMSI, UCIONb3Yys IpaBUiIa OKPYIJICHMS,
JeNaTh MPUKHUJIKY U OLIEHKY pe3yIbTaTa BEIYUCICHHUH
14 OnepupoBaTh NOHATHAMHU: CTENIEHb C LIEJIBIM TOKa3aTeseM, CTaHaapTHas Gopma
3aIlUCH JICHCTBUTEIBHOTO YMCIIA, KOPEHb HATYpPAIbHOW CTENEHH; MCIIOIB30BaTh
NOIXOASANIYI0 (OpMYy 3alMCHU  JEHCTBUTENbHBIX YHUCEN JUId PpEeLIeHUs
MPAKTUYECKHX 33/1a4 U PEACTABICHUS JaHHBIX
1.5 OnepupoBaTh MOHATUSMH: CHHYC, KOCUHYC M TaHI'€HC NPOU3BOJBHOIO YIJa;
MCIIOJIB30BATh 3aInCh MIPOU3BOJILHOTO yria qyepes oOpaTHbIe
TPUTOHOMETPHUECKUE (PYHKIIUH
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 OnepupoBarh TMOHSATHUAMU: TOXKJIECTBO, YpaBHEHHME, HEPABEHCTBO, ILIEJIOE,
panMoHalbHOE, UppanroHaIbHOe ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE
2.2 BeimonHATe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUNH U pelaTh
TPUTOHOMETPHUYECKUE YPABHEHHSI
2.3 BeimonHATe npeoOpa3zoBaHMs LEJbIX, PAlMOHAIBHBIX M HPPALUOHATBHBIX
BBIpQKEHUH ©  pemaTh OCHOBHBIE THUIBI IIENBIX, pAIMOHATBHBIX U
UppaloHaAIbHBIX YPAaBHEHHH U HEPABEHCTB
2.4 [IpuMeHATh ypaBHEHHs M HEPaBEHCTBA Ul PELICHHUs MaTeMaTUYeCKHX 3a7ay U
3aJ1a4 U3 pazIMYHbIX 00J1aCTe HayKu U peanbHON )KU3HU
2.5 MogenupoBaTb peajlibHble CHUTYallMM Ha fA3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YpaBHEHHs, HEPABEHCTBA 110 YCIOBHIO 3a/la4d, HCCIIE0BATh
MIOCTPOSHHBIE MOJIENIN C MCIIOJIb30BaHUEM arrapara anreopsl
3 OyHKIMH U TpaduKu
3.1 OnepupoBaTh MOHATUAMHU: (YHKIMS, CHOCOObI 3ahaHusi (YHKIMH, O0IACTh
oTpesieNieHUus] U MHOXKECTBO 3HaueHHM (yHKIuuU, rpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe PYHKIUU
3.2 OnepupoBaTh NOHATHUSAMM: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH (YHKIIMH,
MIPOMEKYTKH 3HAKOITOCTOSTHCTBA
3.3 Hcnonb3oBatek rpapuky GyHKIMHA U1 peleHns ypaBHEHUH




3.4

Crpouth M 4MTaTh TpaQuKH JUHEHHON (YHKIMM, KBaJpaTWUYHON (yHKIMH,
CTENeHHON (PYHKIIMH C LEJIbIM MToKa3aTeaeM

3.5 Ucnonws3zoBare rpaduku  GyHKOMA UISI  WUCCIAEAOBAHHUS  MPOIECCOB |
3aBHCUMOCTEH MpHU PEIICHUHU 3a]1a4 U3 APYTHX YU4eOHBIX NMPEIMETOB U peabHOU
KHU3HU, BBIpAXaTh (JOPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU
4 Hauana maremaTn4eckoro aHanusa
4.1 OnepupoBaTh  MOHATUSMHU:  [IOCIIEJOBATEIBHOCTh,  apUPMETHUECKas U
reoMeTpHUYEeCcKasl Iporpeccuu
4.2 OnepupoBaTh  MOHATUAMHU: OECKOHEUHO  yObIBaroIasi TeOMETpPHYECKas
mporpeccusi, cyMMa 6eCKOHEYHO yObIBaIOIIEi FreOMETPHUUECKON TPOrpeccuu
4.3 3aaBath MOCIEA0BATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMHU
4.4 Hcnonb30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEH M IPOrPECCHM AJid pPELEHUs
pealIbHbIX 3a/1a4 NPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHUKA
5.1 OnepupoBaTh NOHATHAMU: MHOKECTBO, ONI€paIlMi HaJl MHOKECTBAMMU
5.2 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jjsi ONHCAHMs peabHbIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.3 OnepupoBatrh MOHATUAMU: OIIPE/IEIEHHUE, TEOPEMA, CIIEJICTBUE, 10KAa3aTEIbCTBO
IIpoBepsiemble j1eMeHTHI coaep:kanus (10 kiaacc)
Kon IIpoBepsiemMblii 2JIEMEHT COEpKAHUS
1 Uucna v BBIYUCIECHUS
1.1 Pammonaneubie umncna. OOBIKHOBEHHBIE U JACCSITHYHBIC JAPOOH, TPOIEHTHI,
OeCKOHEeuHble IepuoandYeckue apodu. Apudmernueckue omnepauuud ¢
palMoOHaJIbHBIMU  YHCIaMM, NpeoOpa3oBaHUSl  YHUCIOBBIX  BBIPAXKEHHUH.
[Ipumenenne napoGeil M TPOLEHTOB Ui pELICHUs NPUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTpaciell 3HAaHUW U PeaJTbHON KU3HU
1.2 JeiictBurenpHble  yucia. PanuoHanbHble W HppalMOHANbHBIE  YHCIA.
Apudmernueckue omnepanuu ¢ IeHCTBUTENbHBIMU 4HciaaMu. [IpubnmkeHHbIE
BBIUMCJICHUS, TIpaBUjia OKpPYIJIEHUS, NpPHUKUAKA U OIEHKa pe3yJbTaTa
BBIYMCIICHUI
1.3 Crenens ¢ nensiM nokazateneM. CtannaptHas ¢popMa 3anucH AeHCTBUTEIHLHOTO
yucna. Mcrmonp3oBaHue MOAXOIAIEH (OpPMBI 3alUCH JACHCTBUTENBHBIX YUCEN
JUIS pellieHus] MPaKTUUECKUX 3aau U MPEeCTaBICHUS JaHHbBIX
14 Apudmernyeckuit KOpEHb HaTypaJIbHOU CTEIICHHU. HenictBus c
apu(MeTHyeCKUMU KOPHIMU HaTypalbHON CTEIIEHU
1.5 CuHyC, KOCHHYC U TaHI'€HC YHUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOTI'O apryMmEeHTa




VYpaBHEHHUs U HEPABEHCTBA

2.1 ToxnaecTBa U TOKISCTBEHHBIE TIPE0Opa3OBaAHUS
2.2 IIpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIpA)KEHUH. OcHOBHBIE
TPUTOHOMETPUYECKHE (POPMYITBI
2.3 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, perieHue HepaBeHCTBa. Meton
MHTEPBAJIOB
2.4 Pemienue nenpix U 1poOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemienue uppanuoHanbHbIX YpaBHEHUIH U HEPABEHCTB
2.6 Pemenune TpUroHOMETpUUECKUX ypaBHEHUI
2.7 [IpuMeHeHMe ypaBHEHUI W HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3aJad U
3aJ1a4 U3 pazIMYHbIX 00JaCTeN HayKu U peanbHON )KU3HU
3 OyHKIMH U TpaPuKH
3.1 Oyukuwmsi, crocoOsl 3ananua Gynkuuu. ['paduk ynkuuu. BzaumHo obpaTHbie
byHKIIIN
3.2 Ob6nacTth ompeneieHuss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hynu ¢yHKmm.
[TpomexyTKH 3HAKOMOCTOSTHCTBA. YeTHBIC ¥ HeYeTHBIC (PYHKIIUN
3.3 CrenenHas (yHKUMS C HaTypaJbHBIM M LIEJNbIM IOKa3zareneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadK KOPHS N-OW CTETICHH
3.4 Tpuronomerpuueckass  OKpY)KHOCTb,  ONpEACICHHE  TPUTOHOMETPUYECKHUX
(GYHKIMN YHUCIOBOTO apryMeHTa
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/laHUs IMOCEA0BaTEIbHOCTEH. MOHOTOHHBIE
MOCTIeI0BATEIHbHOCTH
4.2 Apudmernueckas M reomMeTpuueckas IMporpeccuu. beckoHeyHO yObIBaromas
reoMeTpuyecKas porpeccusi. Cymma OECKOHEYHO yObIBaromieu
reomeTpuueckoi mporpeccun. Gopmyia CI0KHBIX MPOLEHTOB. Mcnonp3oBaHue
MIPOTPECCUU JIJISl pEIICHUS pealTbHBIX 3a/1a4 MPHUKJIIAJHOTO XapakTepa
5 MHoecTBa 1 JIOTUKA
5.1 MHosecTBO, onepanuu Haja MHOXecTBamH. Jluarpammbsl Oiinepa - BeHHa.
[IpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO armapara JJisi ONMMCaHHs PeabHBIX
MIPOILIECCOB U SABJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX MIPEIMETOB
5.2 Omnpenenenne, Teopema, CICACTBHE, TOKA3aTEIHCTBO
IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel (11 kiacc)
Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM

IIPOBEPSIEMO

MPOTPaMMBI CpETHEro 001IIeT0 00pa30BaHUS




Tro

pe3yipraTta
1 Yucna u BIYMCICHUSA
11 OnepupoBaTh NOHATUSMU: HATypaIbHOE, LIEI0E€ YUCIIO; UCII0JIb30BaTh IPU3HAKU
JEJIMMOCTH LIEJIBIX YHUCEJN, Pa3jOKEHUE 4YHCIA Ha IPOCTBIE MHOMKUTEIH IS
pelieHus 3a1a4
1.2 OnepupoBarh MOHATHEM: CTENIEHD C PALlMOHAIBLHBIM II0Ka3aTENEM
1.3 OmnepupoBaTh MNOHATUAMM: JiorapudM YHUCIA, JECATUYHBIE M HATypajbHbIE
norapupmbl
2 YpaBHEHMSI U HEPABEHCTBA
2.1 [TpuMeHsATH CBOICTBA CTENEHU AJs MPeoOpa3OBaHMs BBIPAXKEHUH, ONEPHUPOBATH
MOHATHUSIMU: I1I0KA3aTEJIbHOE YPABHEHNE U HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbI
[I0Ka3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB
2.2 BbimonuATe  mpeoOpa3oBaHus  BBIpAKEHHWM,  colepKalux  JiorapugMsl;
ONEPUPOBATH TOHATHAMHU: JIOTapU(MUYECKOE YypaBHEHHE U HEPaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOrapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTs perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 OnepupoBaTh NOHATHUSMHU: CHCTEMa JIMHEHHBIX YPAaBHEHUNH U €€ pELICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YpPAaBHEHUN i PELICHUS IPAKTUYECKHUX
3a1a4
2.5 HaxomuTe pemieHus NPOCTEHIIMX CHCTEM M COBOKYNHOCTEM pallMOHaJIbHBIX
YpPaBHEHU U HEPABEHCTB
2.6 MogenupoBaTh peajlbHble CUTYyallMM Ha fA3bIKE aireOpbl, COCTABIIATh
BBIPQKEHUS, ypaBHEHHUS, HEPAaBEHCTBA U CHUCTEMBl 110 YCIOBHUIO 3a/layH,
HCCIIeI0BaTh MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara ajreopbl
3 OyHKIMH U TpaduKu
3.1 OnepupoBaTb  TOHATUSAMHU:  IMepuojauyeckas  (QYHKIUS,  IOPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOYKM OSKCTpeMyMa (QYyHKUMH, HauOoiblee |
HauMeHblllee 3HaueHus (YHKIMU Ha MPOMEXKYTKE; MCIOJIb30BaTh UX IS
uccieoBaHus GyHKIMH, 3aJaHHOM rpaduKoM
3.2 OnepupoBaTh MOHATHSAMH: Trpa@UKd TOKa3aTeNbHOM, Jorapugmuueckoil u
TPUTOHOMETPUUYECKHUX (PYHKIUI; N300paxaTh UX Ha KOOPAMHATHON TIOCKOCTH U
WCIOJIb30BAaTh JJIsl PELLIEHUS] YpaBHEHHUI U HEPABEHCTB
3.3 N300paxaTh Ha KOOPAMHATHON IUIOCKOCTH TpapUKU JTUHEHHBIX ypaBHEHUH M
HCIIOJIb30BaTh UX JUISl PEIIEHUS] CUCTEMBI JINHEWHBIX ypaBHEHUIN
3.4 Ucnonp3oBate rpapukn (QyHKUMH 11 UCCIEJOBaHHUS  HPOLECCOB U
3aBUCUMOCTEH U3 JPYruxX y4yeOHBIX TUCILHIINH
4 Havana matematuueckoro ananusa
4.1 OmnepupoBaTh MOHATUSAMH: HeENpepblBHAs (YHKIMSA, NPOM3BOJHAS (PYHKLUH,




UCTOJb30BAaTh TEOMETPUYECKHH U (PU3MUECKUIl CMBICT MPOU3BOAHOM JUIst
peuieHus 3a1a4y

4.2 HaxoanuTe mpou3BOJHBIE 3JEMEHTApHBIX (YHKLUH, BBIYUCIATH IPOU3BOJHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
4.3 Hcnonb30BaTh NpOU3BOJHYIO IS UCCIEIOBAHUS (PYHKLIMH HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPahUKOB
4.4 Mcnonb30BaTe MPOU3BOAHYIO ISl HAXOXKIACHUS HAWIydlIero pelieHus B
IIPUKJIAHBIX, B TOM YHUCJIE COLUAIBHO-I)KOHOMUYECKHX, 3a1a4ax
4.5 OnepupoBaTb  MOHATUSAMHU:  IepBooOpa3Has W HMHTErpajl;  I[OHUMATh
reoMeTpUUYECKUi U (PU3NYECKUI CMBICI UHTErpasia
4.6 Haxonute mepBooOpasHble 3JIEMEHTapHBIX (YHKIUH, BBIUYUCIATH MHTETpall 10
dhopmyne HeroToHa - Jleitoauia
4.7 Pemate npuknaaHele 3a7add, B TOM YHUCIE COLMAIBHO-KOHOMHUYECKOIO M
(bu3M4ecKoro xapakrepa, CpeicTBaMi MaTeMaTHYEeCKOIro aHajIu3a
IIpoBepsiemble 3j1ieMeHTHI coaep:xanus (11 kiacc)
Kon [TpoBepsieMblii 37IeMEHT coJepKaHUs
1 Hucna 1 BIYUCICHUS
11 Harypanbhble u nensle uncia. [lpu3Haku 1eTuMOCTH LeNbIX Yncel
1.2 CreneHsb ¢ palluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATYypaibHbIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUi, CoAepKALIUX JTOTapUPMBbI
2.2 [IpeoOpa3oBanue BBIpAXXEHUH, COAEPIKAIIMX CTENEHH C PALUOHAIBHBIM
MOKa3areieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUsI U HEPABEHCTBA
2.6 CucreMbl JIMHEHHBIX ypaBHEHHH. PemieHue mNpHUKIagHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPaBHEHUI U HEPABEHCTB
2.8 IIpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIECHUIO MAaTEMAaTHUUYECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayK! U peallbHOM JKU3HU
3 OyHKIMH U TpaduKh




3.1 Oynkius. [lepuognueckue QyHKuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKITHH.
MaxkcuMyMbl U MUHUMYMbI (QyHKIMH. Hamnbonbliee 1 HaMEHbIIee 3HAYECHUE
(GyHKIIMH Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonb3oBanue TpagukoB (GyHKIUI 17 pelIeHus ypaBHEHUH W JIMHEHHBIX
CHCTEM

3.5 Hcnonws3oBanne rpadukoB GYHKIMA JUISI  WCCICAOBAHHMS IPOIECCOB H

3aBUCHUMOCTEM, KOTOpBhIE BO3HUKAIOT IPU PELICHUM 3aJad U3 JAPYrUX y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HH

4 Hayana maTremaTnyeckoro anaumsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. ['eomerprueckuii u GU3NIECKHIA CMBICIT TPOU3BOIHOM
4.3 [TpousBosaHbIe 3eMeHTapHBIX (YHKIUH. DOPMYITBI HAXOXKACHUS TPOU3BOTHON

CYMMBI, [TPOU3BCACHUS U HACTHOT'O Q)YHKHI/II‘/'I

4.4 [IpumeHeHre MPOU3BOAHOW K MCCIIENOBAHUIO (YHKIMKA HAa MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxieHne HanOoJbIIero 1 HaUMEHbLIEro 3HaueHUs! QyHKIUU
Ha OTPE3KE

4.5 IIpumeHeHre NPOM3BOJHOW [UI HAXOXACHUS HAWIYYIIEro peleHus B

OPUKIAJHBIX 3ajadax, Ui ONpEeNeNIeHHs CKOPOCTH IIpolecca, 3adaHHOTo
¢bopmyoit unu rpadukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7 Wurerpan, ero reomerpuyeckuil u pusnueckuii cmpici. Beuncienne nurerpaina
o ¢opmyne HproToHa - JleitOuua

JUida TmpoBeleHHs €OUHOr0 TOCYJapCTBEHHOro »3k3amMeHa no warematuke (EI'D mo
MaTeMaTUKE) HCIOJIb3yeTCsl MepedeHb (KOAU(PUKATOp) MpOBEpsIeMbIX TpeOoBaHUN K
pe3yibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTeNbHOW MPOTrpaMMbl  CPEAHEro  OOIIero
00pa30BaHUs U HJIEMEHTOB COAEPIKAHUS.

IIpoBepsiemblie Ha EI'D mo maremaTuke TpeGoOBaHUs
K pe3yJibTaTaM 0CBOCHHs OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl
cpeaHero o0mero oopa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTaM OCBOSHHSI OCHOBHOM
IIPOBEPSIEMO 00pa3oBaTeNbHON IPOTPaMMBI CpeTHEro 001iero oopa3oBaHus
ro
TpeOoBaHUS
1 Brmanenne Meromamu JOKa3aTenbCTB, ANTOPUTMAMM PEIIEHUs 3a7a4; YMEHHE
dbopMynupoBaTh U ONEPUPOBATH MOHATUAMU: OIpEeIIEHHE, aKCHOMa, TeopeMa,
CJIE/ICTBHE, CBONCTBO, IIPU3HAK, J0Ka3aTeIbCTBO, PaBHOCUJIbHBIE
(GOopMyIHpPOBKH; TNPUMEHATh UX; YyMEHHE (QOPMYIHUpPOBaTh oOOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEP)KIECHUE, IPHUBOJUTH IPUMEPBI U KOHTPIPUMEDSI,




HCIIOJIB30BaTh METOJ MAaT€MATHYECKOW MHAYKIMH; MPOBOJUTH JOKAa3aTEIbHBIC
pacCcyX/IeHHs IpU pELIEHUH 3a/]ad, OLICHMBATh JIOTMUYECKYIO IpPaBHUIIBHOCTh
pPacCyXJI€HUI; YMEHUE ONEpUPOBATh MOHATUSIMHU: MHOYKECTBO, MOJIMHOXKECTBO,
omepauuu  HaJ  MHOXXECTBaMH; YMEHHME  MHCIONb30BaThb  TEOPETUKO-
MHO>KECTBEHHBII anmnapar JJis ONUCaHUs PEabHBIX MIPOLIECCOB U SBJICHUHN U IIPU
peleHnH 3ajad, B TOM YHCIE W3 JPYrUX Y4YeOHBIX NPEIMETOB; YMEHHE
OlepupoBaTh MOHATHSAMH: Tpad, CBSI3HBIA rpad, aepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJ]aBaTh M OINHUCHIBATH Ipadbl Pa3sIUUYHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl MPH PEIICHUHN 3324

YMeHue onepupoBaTh NOHATUSIMU: HaTypalIbHOE YHUCIIO, LI€JI0€ YUCIIO, CTENIEHD C
LIeJIBIM TI0Ka3aTesIeM, KOPeHb HaTypajbHOM CTENEHHU, CTEIEHb C palMOHAIbHbIM
II0Ka3aTeleM, CTEHNEHb C JACHCTBUTENbHBIM IIOKa3aTeneM, Jorapudm umucina,
CHUHYC, KOCHMHYC M TaHI€HC IIPOM3BOJILHOTO 4YHCJAa, OCTAaTOK IO MOJYJIIO,
palMOHATBHOE YHCIIO, WPPALHOHAIBHOE YHCIIO, MHOXXECTBA HATYPaJbHbIX,
LENbIX, pallMOHAIBHBIX, JEHCTBUTENbHBIX YHCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JICIMMOCTH, HAUMEHBIIUN OOIIMK JeNuTeNh U HauMeHbllee oOlee
KpaTHOe, aJropuT™M EBKIIMAA MpH pelieHuu 3a/ad; 3HaKOMCTBO C Pa3IMYHBIMHU
MO3UIMOHHBIMA CHUCTEMaMH CUWCIICHUS; yMEHHUE BBINOJHATh BBIYHUCICHUE
3HAYeHUH U NpeoOpa3oBaHMs BBIPAKEHHHM €O CTENEHsAMM M Jiorapupmami,
npeoOpa3oBaHus JAPOOHO-PALlMOHAIBHBIX BBIPAKEHUN; YMEHHE OIEpUpPOBaATh
HOHATUAMMU: H0CJIEI0BATENbHOCTb, apudmeTnyeckas nporpeccus,
reOMETpUYECKasl Iporpeccus, OECKOHEYHO yObIBalolas reoMeTpudecKas
nporpeccusi; yMEHUE 3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM UYHUCIIE C MIOMOLIbIO
PEKyppeHTHBIX (OpMyJI; yYMEHHE OIEepHpPOBATh MOHATHSAMH: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apIyMEHT KOMILJIEKCHOTO
yrcna,  GopmMa  3amMCH  KOMIUIEKCHBIX  d9mcel  (TeoMeTpudecKas,
TPUTOHOMETPUYECKAs 51 anredpanveckas); yMEThb IIPOU3BOJUTH
apudMeTHuecKue JIEHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMHU; IPUBOJAUTH MPUMEPHI
MCTIOJIB30BaHUSI KOMIUIEKCHBIX YHCEN; OTIEPHUPOBATH MOHATHAMU: MaTpHna 2 X 2
u 3 X 3, onpeeuTeNb MaTPHIIbl, FEOMETPUUECKUN CMBICIT ONPEaeIUTENs

YMeHue  onepupoBaTh ~NOHATUSMHU:  palMOHAIbHBIE, HPPALMOHAIBHBIE,
NoKa3aTeJbHbIE,  CTEMEHHble,  JorapuMuUyecKue, TpPUTOHOMETPUYECKHE
YpPAaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBATH IOHATUSMH:
TOXKJECTBO, TOXAECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHHE, HEPABEHCTBO,
CHUCTEMa YpPABHEHUN M HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHHM, HEPABEHCTB U
CUCTEM; yYMEHHUE pellaTb YpPaBHEHMs, HEPABEHCTBA U CHUCTEMBbI C IIOMOILBIO
pa3JIMYHBIX IIPUEMOB; pEIIaTh YpPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI C
apaMeTpoM; IPUMEHATh YPaBHEHMs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS
MaTeMaTUYeCKUX 3a/ad M 3aJad M3 pa3jMYHbIX 00JacTel HaAyKu M peajbHOU
KU3HU

YMeHue  omepupoBaTh  MOHATUAMH:  (QYHKIUS, YETHOCTb  (DYHKIUH,
NePUOANYHOCTD (PYHKIIMHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKITUH,
OKCTpeMyM (YHKIMM, HauOoJblllee M HaMMEHbIIee 3HAa4eHUs (YHKIMM Ha
IPOMEXKYTKE, HEeTIpepbIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka pyHKINUU, TepBas U
BTOpas MpOU3BOAHAS (YHKIMM, TE€OMETPUYECKHMH M (U3NYECKUHA CMBICIT
IIPOM3BOJHON, TepBOOOpa3Has, OINpeNeleHHbI HHTErpajl; yMEeHHE HaXOIHUTh
acUMIITOTHI Tpaduka (QYyHKIMHM; yMEHUE BBIYUCIATH IMPOU3BOIHBIE CYMMBI,
MPOU3BENIECHUS, YAaCTHOIO M KOMIIO3UUIUU (PYHKIMHA, HAXOAUTh YpaBHEHHE
KacaTenbHOM K rpaduky GyHKIMM; YMEHHE HAXOAWUTh IPOU3BOJHBIC
JJIeMEHTapHbIX  (QYHKIUH; yMEHHE HUCIHOJb30BaTh  IMPOU3BOAHYIO  JUIS
uccleoBaHus (DYHKIUM, HaXOAWTh HaAuOOJbIIME M HAWMEHbIINE 3HAUYEHUS
GbyHKIME; CcTpouTh TpaduKU MHOTOWIEHOB C HCIOJb30BaHHWEM alapara
MaTEMaTUYECKOI0 aHaln3a; MPUMEHITh IPOU3BOJHYIO JUISl HAaXOXKICHUS




HAWTYYIIIero PelieHus B MPUKJIAIHBIX, B TOM YHCJIE COIMATbHO-IKOHOMHUYECKIX
u (U3MYECKUX 3a7adaX; HAXOJIUTh IUIOMIATA U O0BEMBl (UTYP C MOMOIIBIO
WHTETpaia; TMPHUBOAWTH TPUMEPHl MaTEeMAaTUYECKOTO MOJICTHPOBAHUSA C
noMoOIIbI0 AU PepeHInaNbHBIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSIMH: Tpaduk GyHKIHH, oOpaTtHas ¢GyHKIUS,
KOMIO3UIMS  (PyHKOMHA, JuHEeHAas ¢GyHKUWs, KBaapaTudyHas (QYHKIHA,
pannoHanbHas QYHKIHS, CTENCHHAs: (QYHKIUsS, TPUTOHOMETPHUYECKUE (DYHKITHH,
oOpaTHbIe TPUTOHOMETPHUECKUE (DYHKIIMH, TIOKa3aTeNbHAs U JIorapuMudeckas
GyHKIMU; YMEHHE CTPOMTh TpapUKH W3YYCHHBIX (DYHKIUH, BBIMOIHAThH
npeoOpazoBanus rpadukoB (QYHKIHNA, UCTOIB30BaTh TPapUKU IS WU3YICHHUS
NPOIIECCOB M 3aBUCUMOCTEH, TpU PpEIICHWW 3aJad W3 JPYyruxX y4eOHBIX
IPEMETOB U 3a7ay U3 peabHOU KU3HU; BhIpaXaTh (HopMyJIamMH 3aBUCUMOCTHU
MEXy BEJIWYMHAMH; WCIIOJIB30BaTh CBOMCTBA M rpaduku (YHKIHHA s
peleHns ypaBHEHH, HEPaBEHCTB M 3a/Jad C IMapaMeTpaMu; u300pakaTh Ha
KOOPJMHATHOM TUIOCKOCTH MHOXECTBA PEIICHHWI YpaBHEHUI, HEPABEHCTB U HX
cHCTeM

YMeHue pemath TEKCTOBBIE 33JJa4M Pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJM M 4YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HAaJOIH,
3aJaud W3 O0O0JacTH YNpaBJICHUS JIMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTABJIATh BBIPAXKEHUs, YPABHECHMs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3a/la4M, MCCIEA0BaTh MOJIYYEHHOE pEIICHWE U OLEHUBATh IPaBIOINOJA00HOCTh
pe3ynbTaToOB;, YMEHHME MOJEIMPOBATH pEaJbHBIE CHTyallud Ha  S3BIKE
MaTE€MAaTHUKH; COCTABISATh BBIPAYKCHUS, YPAaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBMIO 3aJa4yH, HCCIEN0BaTb IIOCTPOCHHBIE MOJEIHU C HUCIOJIb30BAHUEM
anmnapara ajreOpbl, UHTEPIPETUPOBATH MOJTYUEHHbIN pe3ybTaT

YMeHue onepupoBaTh IMOHATHSAMU: CpeaHee apupMeTHdeckoe, MeJauaHa,
HauOoNblllee M HaUMEHbIIEE 3HAYEHHUs, pa3Max, JUCHEpCHs, CTaHJapTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0opa; yMEHHME U3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpMalMIO, TNPEACTaBICHHYI0 B Ta0iuIax, Ha JAuarpammax, rpadukax,
OTPaKAIOIYI0 CBOWCTBA pEAJbHBIX IMPOLIECCOB M SBICHUHN; IIPEICTABIATH
UHPOPMALIMIO ¢ TMOMOUIbIO TaONMIl U JUarpaMM; MCCIIEJ0BaTh CTAaTUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM IpaHUuecKuX METOJ0B U DJIEKTPOHHBIX
CpeACTB; TpadHuecKd HCCIeA0BaTh COBMECTHBIE HAOIIOACHUS C TOMOILIBIO
JMarpaMM pacCeNBaHMs U JIMHEMHOW perpeccun

YMeHue onepupoBaTh MOHATHUSAMH: CIyYallHBIA OMBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTH C
UCMOJIb30BaHUEM TIpaUYEeCKUX METO/0B; NPUMEHSTH (POPMYIbI CIOXKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, (OpMylly TMOJHOM BEpOSITHOCTH, (opMyly
bepuymiu, komOuHaTOpHBIE (akThl U (OPMYJIbI; OLIEHUBATh BEPOSTHOCTH
peabHbIX COOBITHI; YMEHHE ONEepUPOBATh MOHITUSIMU: ClydaliHas BEIHYMHA,
pacupeneineHue BEPOATHOCTEH, MAaTeMaTHYeCKOe OXKUJAHUE, [UCIEepPCUs W
CTaH/JapTHOE OTKJIOHEHHUE CIy4yallHOW BeNWYMHBI, QYHKUIUU paclpelesieHus U
IIJIOTHOCTA PaBHOMEPHOIO, IOKA3aTEIbHOTO U HOPMAIBHOIO PaCIpENelICHUN;
YMEHHE HCMOJIb30BaTh CBOWCTBA W3YYEHHBIX PACHpENCICHUN Ui pelIeHUs
3a[a4; 3HAKOMCTBO C TIOHATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIbI BBIOOPOYHBIX
UCCJIEIOBaHUM; yMEHHE NPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA OONBIINX
qyucel B MPHUPOAHBIX M OOINECTBEHHBIX SBJICHHUSIX; YMEHHE OIEPUPOBATH
MOHATUSMHU: COYETAHUE, IEPECTAHOBKA, YHCIIO COYETAHUH, YACIIO EPECTAHOBOK;
6uHom HbproTOHa; yMeHHE NMPUMEHATh KOMOWHATOPHBIE (DAKTHI U PACCYXKIACHUSI
JUISL pEeLIeHHs 3a[]a4; OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; COCTABIATh
BEPOSITHOCTHYIO MOJIE/Ib U UHTEPIIPETUPOBATD IIOJYYCHHBIA PE3YJILTAT




YMeHune onepupoBaTh MOHATUSAMHU: TOUYKA, IPsMas, MIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJa, IUIOCKUHI YroJl, ABYTPAHHBIN YroJl, TPEXIPaHHBIN
YroJI, CKPEIIUBAIOIIUECS MpsMBIEC, MAPALIEIBHOCTh WU INEPHEHAMKYIAPHOCTH
OPSMBIX M IUIOCKOCTEH, YroJl MEXKAY IMPSIMBIMHM, YIOJl MEXAYy IpsAMOU H
IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMH, PACCTOSHHUE OT TOYKH JI0 IIOCKOCTH,
pPacCTOSIHUE MEXKAYy IPSAMBIMH, PACCTOSIHUE MEXKIYy IUIOCKOCTSMH; YMEHHE
UCNONb30BaTh MpPU pEIIEHUM 33Jad  U3ydeHHble (aKkThl U  TEOPEMbI
IUIAHUMETPUH;, YMEHHE OIICHHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHPA;
CTPOUTb MAaTEMATHYECKUE MOJEIM C IOMOIIBIO I€OMETPUYECKUX IOHATHH U
BEJIMYMH, PEIIATh CBA3aHHBIC C HUMM IPAKTUYECKUE 3a1a4U
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YMeHne omnepupoBaTh MOHATHUSAMHU: IUIOMIAAL (QUIYpbl, 00BeM (QUrypsl,
MHOTOTPAaHHHK, MpPaBUJIbHBII MHOTOIPAaHHHMK, CEUYE€HHE MHOTOrpaHHHKa, KYO,
napajuiefienunen, Mnpu3Ma, nupamuaa, (urypa M IOBEPXHOCTh BpalleHUS,
IWIMHAP, KOHYC, mmiap, cdepa, Iwomaas cepbl, IUIOMAAb MOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHYCa, UWIMHApPA, 00BeM KyOa, MPSIMOYTOJIbLHOTO
napajuleJienuiena, nupamMuabl, IpyU3Mbl, HWIMHIpA, KOHYyca, 1l1apa, pa3BepTKa
MOBEPXHOCTH, CEYEHHMS KOHyca M LWIMHIApA, M[apajulelibHble OCH WIH
OCHOBAHMIO, CEUEHHE MIapa, IUIOCKOCTh, Kacaromascs chepsl, IUIMHIPA,
KOHyCa;  yMEHHE  CTpPOUTh  CEUEHHWE  MHOIOTpPaHHHMKA,  H300paxarhb
MHOTOT'PAaHHHKH, (PUTYPHI U TOBEPXHOCTH BPALICHHUS, NX CEUCHHSI, B TOM YHCIIE C
MOMOILBI0  JJIEKTPOHHBIX  CPEACTB;,  yYMEHHE  NPUMEHATh  CBOMCTBA
TeOMETPUYECKUX (UTYp, CAMOCTOSATENFHO (OPMYIHUPOBATH  ONPEACICHUS
u3ydaeMbIX (QUTyp, BBIIBUTATh THUIIOTE3bl O CBOHCTBAX M NpHU3HAKaX
reoMeTpruYecKux (uryp, OOOCHOBBIBATh WJIM ONpPOBEpPrath HX; YMEHHE
MPOBOANTH KiAacCU(PUKALUIO (PUTYp TO PA3NUYHBIM TMPU3HAKAM, BBHIOIHATH
HE0OXOIUMBIE JOIOJIHUTENIbHbIE TOCTPOSHUS
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YMeHne onepupoBaTh HMOHSATHSAMHE: JBIKEHHE B IPOCTPAHCTBE, MapajlIeIbHBINA
NEepeHOC, CHUMMETpUsi Ha IUIOCKOCTM U B  HIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue 1Mo100Usl, MOA00HbIE (PUTYpBI; YMEHUE PACIIO3HABATh PAaBHbBIE U
nogo0Hble (Urypbl, B TOM 4HCIE€ B MPHUPOJE, HCKYCCTBE, apXHUTEKTYpE;
UCTIOJIB30BaTh TEOMETPUYECKHE OTHONICHUS TPH PEIICHWH 33/1a4; HaXOJUTh
reoMeTpUYecKrue BEIMYMHBI ([UIMHA, Yroj, IUIoWaab, 00beM) NpU pelIeHHH
3a7a4 U3 JAPYruX Yy4eOHBIX MpPEeIMETOB W M3 peallbHOM KU3HU; yMEHUeE
BBIYUCIIATh TE€OMETPUUYECKHE BEJIWYMHBI (JUIMHA, Yroj, IUIomans, OoO0BbeM,
TUIOIIAAbh TOBEPXHOCTH), HMCIIONB3YSI M3ydeHHBbIE (DOPMYIBI M METOABI, B TOM
qucie: IUIONAAb IOBEPXHOCTH NHMpaMHJIbl, MPHU3MbI, KOHYCa, LMIUHIpA,
miomaas chepsl; 00beM KyOa, IPSIMOYTOJILHOTO TapajUieenuIieia, TUPaMHIbI,
OpU3MbI, LWIMHIPA, KOHYyca, IIapa; YMEHHME HaXOAWTh OTHOLIEHHE 00BEMOB
o1I00HBIX (uUryp
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VYmenne ONCpHUpOBAThL IMOHATHUAMU: IMPAMOYTOJibHasA CHUCTEMa KOOpAWHAT,
BEKTOpP, KOOPJAMHATHI TOYKH, KOODJHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA Ha YKCJIO, Pa3joKEeHHe BEKTOpa Mo 0a3ucy, CKaaspHOe
NPOM3BECHNE, BEKTOPHOE IMPOU3BEICHHE, YroJl MEXIy BEKTOpaMH; YMCHHUE
HUCIIOJIB30BAaTh BeKTOpHBIﬁ n KOOpHHHaTHBIfI METOL JJIA peiCHUA
TCOMETPUYUCCKUX 3aJ1a4 U 3a/1a4 JJPYTUX YUeOHBIX PEIMETOB
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YMeHne BbIOMpATh MOIXOJANIANA METOJ JUIsl PEIICHUS 3a7avyd; MOHUMaHUE
3HAYMMOCTH MAaTEMATHUKH B U3yUYE€HUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB
W SBIICHUH; YyMEHUE pPaclo3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMATHUKH B
HUCKYCCTBE, YMEHHUE IPUBOJAUTH MPUMEPHI MATEMATHUYECKUX  OTKPBITHI
POCCHUICKON Y MHUPOBOM MAaTEMAaTUYECKON HAYKH

ITepedennb 31eMeHTOB cofep:kaHusl, MpoBepsieMbIx HA EI'D




mo MaTeMaTHuKe

Kon [IpoBepsieMblil AIEMEHT COJEPHKAHUS
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI
1.2 Pannonanpubie ymcina. OOBIKHOBEHHBIE W JICCATHYHBIE JPOOU, TPOIICHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
1.3 Apudmernueckuii  KOpeHb ~ HaTypainbHOM  cremenu.  [leiictBus ¢
apu(MeTHYECKUMH KOPHIMHU HaTypalbHOM CTeneHn
14 Crenenb ¢ 1enbiM MokazatesnieM. CTeneHb € paluOHAIBHBIM IOKa3aTeeM.
CBoiicTBa cTenEHU
1.5 CuHyc, KOCMHYC M TaHI'€HC YHMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
1.7 JelicTBuTenpHble uyucia. ApUPMETHYECKHE OIepaluu ¢ JAeHCTBUTEIbHBIMU
yrcnamu. [IpuOnvkeHHbIE BBIYHMCICHUS, MpaBWIA OKPYIJICHUS, MPUKHIKA H
OLIEHKA Pe3yJIbTaTa BbIYNCIEHUI
1.8 [IpeoOpazoBanme BEIpaKESHUH
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U TOrapupMUUYECKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U orapupMuiIecKue HepaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucTemMsl JUHEHHBIX ypaBHEeHUN. OnpeaennTens MaTPUILIbI
3 OyHKIMYU 1 TpaPUKU
3.1 OyHKIMs, crnocoOb! 3ananus pyHkuuu. I'padux GyHkiuu. Bzaumuo oOpaTHbIe

¢byuknun. YetHole u HedeTHble pyHkuuu. [leproanueckue GpyHkumum




3.2

O6nacth ompeAeieHus] ¥ MHOXECTBO 3HaueHWW O(yukmuu. Hymu ¢yHKImM.
[IpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH —(DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI GyHKIUU. HanOonbliee ¥ HauMMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE

3.3 Crenennas QyHKIUS C HaTypaJbHBIM M IIeJIbIM TokKa3aTeneM. Ee cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Ipaduku
3.6 Touku paspeiBa. AcumnToTrsl rpadukoB ¢yHkuuid. CoiicTBa (QyHKIUH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckas u reoMeTpuueckas nporpeccuu. DopMyna  CIOKHBIX
IPOIICHTOB
4 Hauana marematnyeckoro anammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe 371eMEHTAPHBIX (PYHKIIHIA
4.2 [IpuMmeHeHre MPOU3BOJHOM K HCCIIEOBaHMIO (YHKIMI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxk/ieHne HanOombIero U HauMEeHbIIEero 3HaYeHUs (HYHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Uurerpain
5 MHo>kecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Ditsiepa - BenHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [TpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI




