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IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUIKCHHC Ha YPOBHEC CPCIOHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPaMMBbI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPakKTAHCKON UICHTUYHOCTH, YBOXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO Oy AYIIETrO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJigpHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JNESITEIBbHOCTH, CBSI3aHHBIM  C



MaTeMaTUKOW W €€ TPWIOKEHUSIMHU, YMEHHEM COBEpPINAaTh OCO3HAHHBIA BBIOOD
Oynymeri mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYphl, TMOHUMAHHUEM BIIHSHHSI
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JIs peuieHus 3aj1ad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITTAHUPOBAHUS ITOCTYTKOB U OIICHKH X BO3MOXKHBIX
MOCIICJICTBUUN JITIA OKPYKAIOIIEH CPEBI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCaIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YSIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL  OKpYJCaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBrle 1ormueckue AeUCTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTHYCCKUX
OOBEKTOB, IOHATHH, OTHOIICHUH MEXAY IOHATUIMH, (OPMYIHUPOBATH
ONpE/ICTICHUS]  TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH MW  MPeoOpa3OBbIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPULIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;



e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA,

e JleJaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TPOBOAWTH CaMOCTOSITENIBHO JI0Ka3aTeNbCTBA MaTEeMaTHYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
OPUBOAUTH MPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

bazoBsie nccnenoBaTeNibCcKue ACUCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0BbEeKTa, SIBICHUSA, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH 0OOOIIECHUS U BBIBOJBI MO pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHUIA;

e TMPOTHO3MPOBATh BO3MOKHOE Ppa3BUTHE TpOIECCa, a TAKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGoTa ¢ undopmarnueii:

e BBIABISATH AePUIUTHI HH(DOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

e BBIOMpaTh UWH(POpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM TMPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvlie KoMMyHukamugHvle  Oelicmgus,  obecneyusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00YUaAIOUUXCSL.

OO01ienue:

e BOCIPUHUMATH U (GOPMYITUPOBATH CY)KJICHUS B COOTBETCTBUU C YCIIOBHIMHU
U TeJIIMH OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAYXKaTh CBOIO TOUKY 3PCHHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO0 CYHIECTBY 00CYK/1a€MOM TEMBI,
npoO0sIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOM Gopme popMyTUpOBaTH pa3HOTIIACHs, CBOU BO3PAXKECHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U UHIUBUIyaJTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(hopMyIMPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmaus, 0becneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [IO3HABATEJILHOW peduiekcur Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yiabTaTa
pelLIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPHU PELICHUU 3a1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JTAHHBIX, HAWJEHHBIX ONOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIW U YCIOBUSAM, OOBSCHATH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMMUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



OcBoeHne yueOHOTro Kypca «Airedpa ¥ Hadajla MaTEMaTHUSCKOTO aHAIN3a»
Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIEeUrMBATH JOCTHUKEHUE
CIICAYIONINX TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

10 KJIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOB, MPOIICHTHI.

Bremonusate  apudmernyeckue — omepanud € palMOHAIbHBIMU U
JEHUCTBUTEIILHBIMU YHCIAMH.

BoeimonHaTe npuOIMKEHHBIE BBIUYUCIIECHUS, UCIIOIB3YS MpaBUia OKPYTJIEHHUS,
JenaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBIM IOKAa3aTeJeM; CTaHAapTHas
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUs
IIPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC Y TAHT€HC MPOU3BOJIBHOTO YIJIa;
UCITI0JI30BAaTh 3aMKMCh MPOU3BOJILHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIMH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUYECKUE YPABHEHHS.

BoInonHsATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPKEHUI U PeIllaTh OCHOBHBIE TUIIBI LIEIbIX, PALIMOHATIBHBIX U UPPALMOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JUJIS PELICHUSI MATEMATUYECKUX 3a]a4
U 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHble CUTyalldd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPDAXKEHUs, YPABHCHHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, MCCIEIOBATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHAMH: (PYHKIHSI, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
ONpEJENeHUs] U MHOXKECTBO 3HaueHM (QyHKIuu, rpaduk (GyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLINHU, HYIH QYHKLUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 151 pelieHUs] ypaBHEHUH.



Ctpouts U unTaTh rpauKu TUHEHHON (QYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETIEHHOM (DYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Wcnonp3oBaTh Tpaduku (QyHKIUN A7 HWCCICIOBAHUS TPOIECCOB M
3aBHCHMOCTEH TIpH pElICHUH 3a7ad U3 JPYTHX YYeOHBIX MPEAMETOB U peaTbHON
KU3HU; BBIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MEXTY BEITMUYUHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OmnepupoBaTh TOHATUAMHU: TOCIHEAOBATEIbHOCTh, apUPMETHUECKas U
reOMETPpUYECKast IPOTPECCHUH.

OmnepupoBaTh NOHATUAMM: OECKOHEUHO YOBIBAIOLIasi TIe€OMETpUYECKas
nporpeccusi, cyMMa 6eCKOHEYHO yObIBAIOIICH reOMETPHUECKON MPOTPECCHH.

3amaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEILHOCTEH U MPOTPECCHM ISl PEIICHUS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armmapaT AJis ONMCAaHUS PEaIbHbIX
MIPOIIECCOB U SIBJICHUM, TP PEIICHUH 33]a4 U3 IPYTHX y4EOHBIX MMPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAEICHUE,  Teopema,  CIEJCTBUE,
J0Ka3aTeNnbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSMM: HATypaldbHOE, LEIOE€ YMCIO; HCHOJIb30BAThH
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YUCIIA HA MPOCThIE MHOXKUTEIN
JUISL PELLICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBarth MOHATUSAMU: JOrapu(p™M UHCa, ECATUYHbIE U HATypajbHbIC
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOWCTBAa CTENEHW I TpeoOpa3oBaHUs  BBIPAKECHHI,
ONEPUPOBATh MOHATUSAMM: TMOKA3aTEIbHOE YPAaBHEHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoimonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXKAIIMX JOTapudMBbI;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE THIIBI JIOTAPU(DMUUECKUX YpaBHEHUIN U HEPABCHCTB.

HaxoauTe pemenust mpoCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPABHEHHUU U €€ pEIICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JUISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxomute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHUIO 3aJayH,
MCCJIEIOBATH MIOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMM:  TNepuoAndeckass  (YHKIMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpemMyMa (yHKIMHU, HauOoibliee U
HauMEHbIllee 3HA4YeHUS (QYHKIUHM Ha TPOMEXKYTKE; HCIOJIb30BaTh HX IS
UCCIeI0BaHUs PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATENbHOH, JorapugmMuieckoil u
TPUTOHOMETPUUECKUX (YHKIUN; N300paxaTh UX HAa KOOPAMHATHOW MJIOCKOCTH U
WCIIOJIB30BaTh JJIsl PEIICHUS] YPAaBHEHUN U HEPABEHCTB.

N3006paxaTh Ha KOOPAMHATHOM IITOCKOCTH TpaduKU TMHEWHBIX YPaBHEHUH U
UCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHajam3a

OnepupoBaTh NOHATUSMH: HENPEPbIBHAS (QYHKLHMS; TPOU3BOAHAS (DYHKIINH;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUIA CMBICI IPOU3BOIHOM ISl peLICHUsS
3a1ad.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIMI, BEIYUCIIATH POU3BOHBIC
CYMMBI, TPOU3BEIEHUS, YACTHOTO (DYHKITUIA.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIIEIOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3J1IeMEHTapHbBIX (YHKIUI; BBIYUCISATH HHTErpall IO
dbopmyne Hetorona—JleliOuuiia.

Pemwlats mpukiiagHele 3aJadd, B TOM YHUCJE COLUAIBHO-KOHOMHYECKOIO

(U3MYECKOT0 XapaKTepa, CPEACTBAMU MATEMAaTUYECKOTO aHAIN3a.
IF'EOMETPUA

IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJBbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:
I'paknanckoe BocnMTaHUE:



c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUAIOMErocs KaK aKTUBHOTO
W OTBETCTBEHHOTO YJI€HAa POCCHUUCKOTO OOIIEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Mp.), yMEHUEM
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU ¥ HA3HAYCHUEM.

I[laTpuoTHYeckoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJIECHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
K HCIIOJB30BAHUIO 3THUX JOCTIKEHWW B JPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMS, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSATEIbHOCTHIO
Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO Oy TyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYasl CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 33/1a4, PEIICHUM, PacCy>KI€HUI; BOCIPUUMYUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dDusnyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 3J0pOBOTO U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHON IEATEbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynmymieii mpodeccud W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEM J>KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acCTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1a4y MaTeMaTHYECKON HaMpPaBJICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYPhl, TMOHWMAHUEM BIWSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHHE MaTEMAaTHYECKUX 3HAHWU MJId pelieHus 3a7ad B



00J1acTH OKpY’KaIoIEeH Cpeibl, IITAHUPOBAHUS MOCTYIKOB U OLIEHKH MX BO3MOKHBIX
NOCJIEACTBUAN JUIsl OKPYKarOLIEN CpeIbl.

LleHHOCTH HAYYHOI'0 IO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON AESTeNbHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH [JIsl PAa3BUTHs LMBWIM3ALWU; OBJIAJACHUEM S3BIKOM
MaTeéMaTUKH U MAaTeMaTUYECKOW KyJIbTYpOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) M HCCIEAOBATEIBCKYIO AESATEIbHOCTH
WHJMBUAYAJIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtamnpenMeTHbIe Pe3yJIbTaThl OCBOCHHS IMPOTPaAaMMBI YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCAIbHBIMU Pe2YISIMUBHLIMU OetCMBUSIMU.

1)  Vuueepcanvnvie  noznasamenvhvie  Oeiicmsus, — 0becneduudarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUSL — OKpYJCamweeo  Mupa;  npumMeHeHue  J102UHeCcKux,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue qeicTBus:

e BBIABIIATh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIUPOBATH
OTpEJIeICHUs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurs B (haKkTaxX, MaHHBIX, HAONIOJACHHWSIX W YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;

e JleJaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX M
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeLCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTryMEHTAITUIO,
NPUBOJUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CY’KJIEHUS 1 BBIBOJIBL;



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pElIeHMs, BBIOMpaTh Hauboyee MOAXOASIIIUNA C YYETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOUIME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHoe, (OpMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH CaMOCTOSITENIBHO CIUTaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TII0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
O0BbEKTa, SIBJICHUSA, TPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IMPOLECCA, a TAKKE BbIABUTAThH
MIPE/IIOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

2)

BBISBJIATH J1e(DULUTHI MH(OPMALIMHU, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1a4H;
BbIOMpaTh  MHGOpPMALMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM IpE/ICTAaBICHMUS,;
CTPYKTYpUPOBaTh MHGOPMALIMIO, IPEJICTABIATh €€ B PAa3IMYHBIX (popMmax,
WJLTIOCTPUPOBATH TpaUuecKH;
OLICHHBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnvie  KOMMYHUKAmMUGHble  Oelicmeus,  0Oecneuusam

chopMuUpoB8aHHOCMb COYUAILHBIX HABLIKOG 00YUAOUWUXCS.
Oo0menue:

BOCIIPUHUMATh U POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, [aBaTh IMOSCHEHUS M0 XOAYy PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJYYEHHBIN pE3yNIbTaT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIPOCHI MO CYUIECTBY 00CYX/1aeMOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIlEJIEHHbIE Ha MOUCK
pelIeHns; CONOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3U4Me U CXOJCTBO IMO3UIUH; B
KOPPEKTHOU GopMe hopMyupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,



NPEACTABIATh  PE3yJbTaThl  PEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MIOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBa KOMAH/IHON W MHIUBUTY aTbHOU
paboOTHI TIpU pENICHUHM YYEeOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOM
NEATEeTbHOCTH, IUIAHUPOBATh OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboOT, JOrOBapuBaTHCS, OOCYXKIATh TPOIECC H
pe3ysbTat paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

y4acTBOBATh B I'PYMIOBBIX (popMax paboThl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHSIM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vuueepcanvuvie pecynamugHsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusauus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a7a4H, BRIOUPaTh CIIOCO0 pelIeHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yUETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU IO3HABAaTEIbHON pe(dIeKcuH KaK OCO3HAHMS
COBEPLIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3yiibTara
peLIEeHNs MaTEMaTUIECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTB IPY PEILICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHHS PE3yJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBaTh NOHATUSAMHU: TOUYKA, PAMas, IIIOCKOCTb.
[IpyMEHATh aKCHOMBI CTEPEOMETPUU WM CIHEACTBUS U3 HUX IPU PELICHUU
reOMETPUYECKUX 3a/1a4.



OnepupoBaTh NOHATUSAMHU: MAPATIIETBHOCTh U NEPHEHAUKYIISIPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccudummpoBats B3aMHOE pPaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MNOHATUSMM: JABYTPAHHBIM YTOJ, TPaHU ABYIPAHHOIO YTJa,
pedpo IBYTpaHHOIO yrja; JUHEWHBIA YroJl IByTPAaHHOIO Yrja; rpajycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM M HEBBIMYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, TTPABUILHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOI'PAHHUKOB (MHpaMuia; MpU3Ma,
MIPSIMOYTOJIBHBIN TapaIJIeNIeTHIIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKHU, BEIOMpAs OCHOBaHHUS JUIS
Kiaccubukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IIPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSIMbI€ U HAKJIOHHBIE IPU3MBI, HapajlIeICIUIICIbI).

OnepupoBaTh MOHATUSIMU: CEKYIIasi MJIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METO/T CIIEOB.

CTtpouTh CEUEHHUS] MHOTOTPAaHHUKOB METOJOM  CJICIOB,  BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHUI
CBEpXyY, COOKY, CHU3Y.

Pemiats 3aaun Ha HaAXOXKJACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3iaM Win
aIrOpuTMaM, TPUMEHSS] W3BECTHbIC AHAIMUTHUYECKUE METOAbl MPHU PEIICHUU
CTaHJIAPTHBIX MATEMaTUUYECKUX 3aJlady Ha BBIUUCICHUE PACCTOSTHUM MEXKIY NBYMS
TOYKaMHU, OT TOYKM JO MNOpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.

Pemiath 3a1aun Ha HaAXOXKACHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3iaM Win
aIropuTMaM, NPUMEHSS] U3BECTHHIC AHAIMTHUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX  MaTEMAaTHMYECKUX 3aJad Ha BBIYMCICHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMUCS TPSAMBIMUA, MEXKAY TNPSAMOM U IUJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Beruncnarh 00BEMBI M TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
MUpaMu/ia) C TpUMEHEeHHEM (POPMyJT; BBIUUCIISITH COOTHOIICHUS MEXK Ty IUIOIIAAsIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHSMH: CHMMETPUS B TIIPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TIJIOCKOCTh CHUMMETPUH (DUTYPHI.

N3BnekaTh, MpeoOpa3oBbIBATh U HWHTEPIPETUPOBATH HH(MOpMaIuoo o
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[IpuMeHsATh reoMeTpruuecKue (PaKThl IS pelIeHUs CTEPEOMETPHUICCKHX 3a/1ay,
MPENOIararoMXx HECKOIBKO IIaroB PEIICHUs, €CJIU YCIOBUS TPUMEHEHHUS 3/1aHbI
B IBHOU (popme.



[IppuMeHATs MPOCTEHIIHE NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMEHATH IONy4YEHHBbIE 3HAHUS HA IPAKTHKE: AHAJIU3UPOBATh DPEAIBHBIC
CUTyallud W NPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTH4eCcKd C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T'€OMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJCINA C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmapara ajreOpsl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

11 KIIACC

OmneprpoBaTh TMOHSATHSAMHU: WIMHIPUYECKAs TOBEPXHOCTh, 0OO0pa3yromme
WIMHIPUYECKON TOBEPXHOCTH; IMIMHIP; KOHMYECKast TOBEPXHOCTH, 00pa3yromine
KOHUYECKON OBEPXHOCTH, KOHYC; ChpepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduumpoBaTts B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE ILIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Berancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TEN  BpallleHus,
TE€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popmy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy U ONMUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAILICHMUS.

BbIMHCHsTE COOTHOLIEHUSI MEXIY IUIOMAAIMHU TOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEI.

N300pakath u3ydaemple (UTYpbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITIOTHATH (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
duryp: BuaI cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MpeoOpa3oBhIBaTh WHOOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHATE  IEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB M
YMHOKEHHS BEKTOpa Ha YUCII0, OOBSICHITH, KAKUMH CBOMCTBAMHU OHU 00J1a/1af0T.

[TpumensTh MpaBUIIO Mapavieenunea.

OnepupoBaTh MOHIATHIMU: JIEKAPTOBBI KOOPJIUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJI MEXKIY



BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEIECHUE, pPaCKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPAHMHAT.

[TpumensTh reomeTpudeckue (HakThl A pEIICHUS CTEPEOMETPHUUECKHX 3a/1ad,
IIPEAIIOIATra0IIMX HECKOJIBKO IIAr0B PEILEHUs, €CIIM YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

Pemare npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amaum Ha [IOKa3aTebCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, NpUMEHsS
U3BECTHBIEC METO/IbI [IPU PELLICHUH CTAaHAAPTHBIX MaTEMaTUYECKUX 3a1a4.

[IppuMeHATP  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIprMeHATH IOTYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTE€MaTUYeCKH CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha S3bIKE TEOMETPUHU, MCCIEAOBATh I[OCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa anreOpsl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

BEPOATHOCTDb U CTATUCTHUKA

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTPaMMBbl y4eOHOTO TMpeameTa
«MaremaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YyUAIOMIErocs Kak akKTUBHOTO
W OTBETCTBEHHOTO 4YJI€Ha POCCHUUCKOTO OOIIeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI WU TIp.), YMEHUEM
B3aMMO/JICHCTBOBATh C COIIMAJBbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON HICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MAaTEMATUKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHPY, BKIIOYasi 3CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUH, PACCYKICHUI; BOCTPUUMYUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM pa3IMYHbIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBoro u 6e3onacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryJisipHasl pu3nyeckast aKTUBHOCTD); (PU3UUYECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IIEHHOCTH TPYJIOJIOOUS; UHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHUIO B PEIICHUU IPAKTUUECKUX 3a/1a4 MaTeMaTUY€CKON HAIPaBICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO JKOJOTUUECKON KYyJIbTYpbl, TMOHHUMAHWEM BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpellbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa JKOJOTHYECKHUX MPoOJeMm;
OpUEHTAlME Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWN U1 pelieHus 3a7ad B
00J1acTH OKpY>Kalollel Cpeibl, INIAHUPOBAHUS TTOCTYTIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUUN TSI OKPYIKAIOIIEN CPEBI.

LleHHOCTH HAYYHOT'O NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4YeToBEUECKOW JesATEeNbHOCTH, JTaroB €&
pPa3BUTHUSI M 3HAUYUMOCTH JUISI PA3BUTHUS IUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPa;



TOTOBHOCTBIKO OCYHICCTBJIAATH IPOCKTHYIO M HCCICAOBATCILCKYIO JACATCIIBHOCTD
HWHIWBUIYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3ysbTaThl OCBOCHHUS IPOrpaMMbl y4eOHOro IpenMera
«MaremaTuka» XapaKTepU3yIOTCS OBJIaZICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elucmeusMU, YHUBEPCATbHLIMU PECYIAMUSHBIMU OeUCTNEUAMU.

1)  Vnuusepcanvuvie  noznasamensuvle  Oeticmeus,  obecnedusarom
Gopmuposanue 0a306b1X KOSHUMUBHLIX NPOYECco8 o0Oyuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYJcaroweo  Mupa;  npumeHenue  J102U4ecKux,
UCCIe008amenbCKUX onepayull, ymenui pabomams c ungopmayuetl).

Bba3oBble jioruvyeckue JeiicTBus:

e BBIBILITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHH MEXAY HOHITUSIMH; (POPMYIUPOBATH
ONpPENENCHUs] IOHATUM; YCTAHaBIMBAaTh CYIIECTBEHHBIM  IPHU3HAK
KJaccu(UKaumy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJIMMOIO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  NPEeOOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeuMsi B (paKkTax, AAHHBIX, HAONIOJACHUSIX U YTBEPKICHMSIX;
npemaraTb KpUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e Jl€JaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBI;

e BbIOMpaTh CcHOCOO pemeHuss y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peELIEHUs, BbHIOMpaTh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

e HCIIOJB30BATh BOIPOCHI KaK MCCJIENOBATEIBCKUI MHCTPYMEHT IO3HAHMS;
dbopMynupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro



o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;

CaMOCTOATEILHO (POPMYTHMPOBATH 0OOOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IMPOIECCA, a TAKXKE BBIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

2)

BBISBJIATH 1e(pULUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIIPOC U JUIsl pEIICHUs 3a/1a4H;
BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIHIO
Pa3IMYHBIX BUIOB U (POPM IpEICTABICHMUS;
CTPYKTYpUPOBaTh UHPOPMAIUIO, IPEJCTABIATh €€ B pa3InYHbIX Qopmax,
WJUTIOCTPUPOBATH TpaUueCcKH;
OLICHHBATh HaAEKHOCTD uH(popmanuu 1o CaMOCTOSITENIBHO
c(OpPMYITUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KOMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

CchoOpMUPOBAHHOCb COYUAILHBIX HABLIKOG 00YUAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh U POPMYJIHPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBHIIMU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS II0 XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X0JI€ 00CYKIEHUS 3aaBaTh BOMPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npoO0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pEelIeHUs; COMOCTaBIATb CBOU CYXKIEHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JAHasiora, oOHapyXHBaTh pa3u4yMe U CXOJCTBO IMO3UIUH; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIICHHd  3aJa4yd,  DKCIEPUMEHTA,
MCCJIEI0BAHUS, TPOEKTA; CAMOCTOSATEIBLHO BEIOMPATH (POPMAT BBICTYTUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTaluu U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHMMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboThl MpU peuieHuH Y4eOHbIX 3a/lay; MPUHHUMATh 1EIb COBMECTHOM
NESTENIbHOCTH, IUIAHUPOBAaTh  OpPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenatb BHUIbl pabOT, JOroBapuBaThCs, OOCYXAaTh Mpolecc U
pe3ynbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYINIOBBIX (hopmax paboThl (00CYX1eHUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W UHBIE); BBINOJHATH CBOI 4YacTh paOOThl U
KOOPAMHUPOBATH CBOM IEUCTBUS C IPYTUMH YJIEHAMHU KOMaH 1bl; OLICHUBATh



KaueCTBO CBOEro BKJaja B OOMMIA MPOAYKT TIO KPUTEPHUSM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHUSI.

3) Yuusepcanvuvie pecyiamuesnsie oeticmausi, obecneuusarom popmuposanie
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIECHUs ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb:

e BIQJCTh HaBBIKAMH IIO3HABATEIbHOM pEepIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECca U Pe3yIbTaTa
pellIeHusT MaTeMaTHYECKOH 3a/1a4H;

e TPEABUACTH TPYJIHOCTH, KOTOPHIC MOTYT BOBHUKHYTH IPU PEIICHUU 33/1a4H,
BHOCUTH KOPPEKTHUBHI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIBLCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUSIM, OOBICHATH
MIPUYMHBI JTOCTHXKEHUSI WJIM HEJIOCTHXKEHUS PEe3yJIbTAaTOB JIESATEIbHOCTH,
HaxOJUTh OIMHMOKY, 1aBaTh OIIEHKY NMPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

UutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh NOHATUAMU: CpeIHEE apu(PpMeTHIecKoe, MeMana, HauooJIbIIee,
HAaNMEHBIIIEE 3HAYECHHE, pa3MaX MAaCCHBA YHUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATHUSMU: CIIy4YaWHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOM) CIYy4ailHOTO OIBITa;
HAXOJIUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYallHBIMH COOBITHSIMH,
HaxOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUH B U3YUEHHBIX CIIy4alHBIX
AKCIIEPUMEHTAX.

Haxoauts 1 ¢hopmMyIupoBaTh COOBITHS: TIepeceUeHue U 00beTMHCHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO; TIOJIb30BaThCS
quarpaMMmamu Jisepa u (GopMyJioi clIoKeHHUs] BEpOITHOCTEN IPU pElICHUH 3a/ay.

OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HAaXOJWUTh BEPOSITHOCTA C MOMOIIBIO MPABUJIA YMHOXKEHHUS, C TTOMOUIBIO JIE€peBa
CJIIy4alHOrO OIbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MOHSATUAMH: HCHBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpPHUs
UCIIBITAHUM, YyCIeX M Hey/Jada, HaXOIUTh BEPOATHOCTU COOBITHMH B CEpUU



HE3aBHCHUMBIX MCIIBITAHUN JI0 TIEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpHUU UCIBITaHUN bepryun.

OnepupoBaTh  MOHATUSAMH:  CIydailHas  BEJHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMmMa pacIpeiesICHus.

11 KIIACC

CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUN  CIy4allHOW  BETUYUHBI  TIO
pacnpeiesICHUIO WU C IIOMOIIBIO JUATPAMM.

OnepupoBaTh MOHATUEM MATEMATHYECKOTO OXKUAAHUS; TPUBOJAUTH IPUMEPHI,
KaK MPUMEHSIETCS MAaTeMaTHYeCKOE OKHUJAHWE CIIy4ailHOM BETWYMHBI HAXOJUTh
MaTEeMaTUYECKOEe OKUJIaHUE 10 TAHHOMY PacCIpeeICHHUIO.

HMeTb npeacTaBieHUE O 3aKOHE OOJIBIINX YHCEIL.

HMeTb npeacTaBieHre O HOPMAJILHOM PACIIPEIEICHHH.

COAEPXAHHUE YYEBHOI'O ITPEAMETA

COAEPKAHHUE VYYEBHOI'O KYPCA «Auaredpa u®W  Havyaja
MaTeMaTH4eCKOro aHaan3a» (0a30Bblil yPOBEHbD)

10 KJIACC

Yuciaa v BBIYMCICHUSA

PanmonanbHbie unciia. OOBIKHOBEHHBIC U JIECSITUYHBIE APOOU, MPOILICHTHI,
OecKkOHEUHble  mepuoAndecKkue  Jpodu. ApudMmeTHdyecKkue  omnepanuud  C
paIrMoHAIbHBIMU YKCIaMU, TPeo0pa30BaHMs YUCIOBBIX BhIpakeHui. [I[puMenenue
JpoOeil U MPOLEHTOB JJIsSI PEIICHUs MPUKIAIHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciei
3HAHUU U PEATbHOM )KU3HH.

JlelictButenpHble  yucia. PanuoHanbHBlE W UppALMOHAIIBHBIE YHCIIA.
Apudmernueckre ornepanud ¢ JeWCTBUTEIbHBIMU YHuCHaMu. [IpubnuxEHubie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYUCIICHUMN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Mcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3amucu
JEVUCTBUTENBHBIX YMCEN I PELICHUS IPAKTUYECKUMX 3a1a4 U IPEACTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJlbHOM  cremeHu.  JleiictBus ¢
apupMEeTUYECKUMH KOPHSIMU HaTYpaIbHON CTEIICHH.

CuHycC, KOCHHYC ¥ TaHT€HC YMCJIOBOIO aprymMeHTa. APKCHHYC, apKKOCHUHYC,
APKTaHI'€HC YMCIIOBOIO apryMeEHTaA.

YpaBHeHMs U HEPABEHCTBA

ToxxaecTBa U TOXKAECTBEHHBIEC MPE0OPa30BaHMS.



[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUIECKHUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pAIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHEHNE ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKH U peanbHOU KU3HHU.

DOyHKUMH U TPaPUKH

OyHKIUsA, crnocoObl 3amgaHus ¢GysHknun. [padux  ¢yskmuun. Bzaumbo
oOpaTHble PYHKIINU.

OO6nactp ompeneneHuss U MHOKECTBO 3HaueHud ¢yukumu. Hymu QyHkimm.
[TpomexxyTku 3HAaKONOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKIIUH.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpauK KOpHS N-Oi CTENEHH.

TpuronomeTpuyeckass OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEOBATEIbHOCTEH.
MOHOTOHHBIE MTOCIEN0BATEILHOCTH.

ApudmeTrnueckas 1 reoMeTprueckas nporpeccuu. beckoneyHo yObiBatromiast
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOILIEH reOMETPUUECKON
nporpeccur. Popmysa CIIOXKHBIX IPOLEHTOB. VCIOIb30BaHWME NPOrPECCHM IS
pElIeHMs pealibHbIX 3a/1a4 MPUKJIAJAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, ornepauuu Haj MHOXxecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpuMeHEHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCAaHUS peabHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUY€OHBIX MTPEAMETOB.

Ornpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

11 KIIACC

Yuciia 1 BBIYUCICHUSA

HarypanbHbie u 1ienbie uncina. [Ipu3Haku 1e1uMOCTH HEeIbIX YHCed.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. JlecssTuaHbIe U HATYypalibHbBIC JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUI, COJEPKAMUX CTETIEHH C PalMOHATbLHBIM
MOKa3aTesieM.



[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TMHEHWHBIX ypaBHECHUN. PellleHne NPUKIaIHbIX 33/1a4 C TTOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CucreMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/lay M 3aj]a4 U3 pa3InuHbIX 00J1IacTel HAYKU U PEaIbHON KU3HU.

DOyHKUMH U TPaPUKHU

Oyukius. [lepuonnueckue pynkuuu. [IpoMexyTKn MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI (yHKUIMH. HambGosblnee u HauMeHbIlee 3HAUYCHHE
(GYHKIIUM HAa TPOMEKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u Jorapudmuueckas GQyHKIUU, UX CBOMCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB GyHKIUN ISl PEIICHUsS] YPABHEHUA M JTMHEHMHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QYHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBHble (yHKIIMH. MeTOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpuyecknii ©  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJMeMEHTapHBIX  QyHKIUA.  DopMysbl  HAXOXKICHHS
MPOU3BOHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K MCCIEAOBaHHUIO (DYHKIIMII HA MOHOTOHHOCTb U
sKkcTpeMyMbl. Haxoxaenne HanOobIlero 1 HauMEHbIIEro 3HauyeHus: QyHKIUA Ha
OTpE3Ke.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4IllIEero pElIEHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH TIpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurterpan, ero reoMeTpudyeckuid ©u (U3MYECKUN CMbICT. Brluucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.

I'EOMETPUASA

COAEPKAHHUE YYEBHOI'O KYPCA

10 KITACC



[IpeacraBnenne MAaHHBIX C TOMOIIBIO Tabnuu W guarpamm. Cpeanee
apudmeTryeckoe, MeauaHa, HauMOOJbIIee M HAaUMEHbLIEE 3HAYCHUs, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

CryqaitHble SKCIIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITHsl (ucxofbl). BepostHOCTh ciydaitHOro coObITHs. bim3ocTh 4acToThl |
BEpOSTHOCTU COOBITUIM. CiydaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTH  COOBITUH B OMBITaX C  PAaBHOBO3MOXKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepatyu Hag COOBITUSAMU: NepecedeHne, O0bEAMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditepa. @opmyiia ClI0KEHUS BEPOSATHOCTEM.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. [lepeBO CiydalHOro
sKcriepuMenTa. @opmyia nmoiaHou BeposiTHOCTH. HezaBucrumMbie COOBITHS.

Kombunaropnoe npaBuio ymHoxeHus. [lepectanoBku u pakropuan. Yucio
coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciiy4aiiHbI ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Ceprsi HE3aBUCHMBIX HCHOBITAHUM 10 nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn.

Cnyvatnas  BennuuHa. Pacnpenenenne  BeposATHocTer.  Jlmarpamma
pacnipenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, N€OMETPUYECKOE H
OMHOMHAJILHOE.

11 KVIACC

UucnoBble  XapaKTEepUCTHUKUA  CIy4YalHBIX BEJIMYMH: MaTEMaTHYECKOE
OKMJAHUE, IUCIIEPCHs M CTaHJApTHOE OTKIOHEHHE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOr0 OXXUIAHUs, B TOM YHUCIE B 3aJadax U3 IOBCEIHEBHOW >KU3HU.
Matematnueckoe oxugaHue OMHAPHOW Cly4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIyYalHBIX BEIUYMH. MaTeMaTHUECKOE OKHUIAHUE U TUCTIEPCUS
reOMETPUYECKOT0 U OMHOMHUAJIBHOTO pacipeieICHU .

3akoH OOJBIIMX 4YHCE W €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Bb160pouHbIi METO/T MCCTIEAOBAHMIA.

[Ipumepsl HENpEpBIBHBIX ClOy4YanHbIX BenuuuH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAIIME K HOPMAJIbHOMY pacnpeneneHuto. [lonsarue
0 HOPMAJIbHOM PacCIpeeICHUN.

BEPOATHOCTDb U CTATUCTHUKA

COIAEPKXAHUE YYEBHOI' O KYPCA



10 KITACC

[IpencraBinenne MaHHBIX C TOMOIIBIO Tabymmi w auarpamm. CpemnHee
apupMeTHyecKoe, MeauaHa, HauOoJsblllee W HAaWMEHbIIIEe 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnydaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTapHBIE
coObITUs (Mcxonbl). BeposTHOCTH ciydailHOTO cOObITHS. BIM30CTh 4YacTOTHI U
BEepOSTHOCTH COOBITHH. CTydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUsIMU. BeposATHOCTH COOBITUH B  ONBITaX C  PaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSIMU: TepecedeHne, 00bEIMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTE.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarlHOro
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

KombOunaTopHoe npaBwio ymMHoxeHus. [lepectanoBku u daxropuan. Yucio
coueranuid. TpeyronsHuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil cily4aiiHbli ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIuu.

CnyuaitHas  BenunuuHa. Pacnpenenenue  BeposATHocteil.  Jlmarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCIE, F€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIyYaWHBIX BEJIMYMH: MaTE€MaTHYECKOE
OKMJAHUE, IUCIIEPCHUSI W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npUMEHEHHs
MAaTeMaTHYECKOTO0 OXKUIAHWs, B TOM YHUCIE B 3aJadax U3 NOBCEIHEBHOW JKHU3HU.
Matematuyeckoe OxugaHue OWHAPHOM Cly4yallHOM BelIWYuHBI. MaTemaTtndeckoe
O’KMJIAHUE CYMMBI CIIyYalHbIX BEIUYMH. MaTeMaTuuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOT0 U OMHOMUAIILHOTO pacipe/esIeHUH.

3akoH OOJIBIIMX 4YHUCEI M €ro pojib B HayKe, MNpPUpOJE U OOIIEeCTBe.
Bb100po4HbBIN METO1 MCCTEA0OBAHMIA.

IIpumepsl HENpephIBHBIX Clay4anHbIX BenuduH. [loHsATHE O IIOTHOCTH
pacrnpeneneHus. 3a1adn, IPUBOASIIME K HOPMAJIbHOMY pactipeneneHuro. [lonarue
0 HOPMAJIbHOM pacCIpeeICHUN.

TEMATHYECKOE INTAHUPOBAHHUE, B TOM YUCJIE C YYETOM
PABOYEN TPOT'PAMMBI BOCIUTAHUSA C YKA3AHHUEM KOJIMYECTBA
YACOB, OTBOAUMBLIX HA OCBOEHMUE KAXK/IOU TEMBbI



Ne
n/

Tema

KoaunuecTBO 4acoB

11 kaace Bcero N3 HUX KOHTPOJIbH
4acoB bIX padoT (K0J1- BO)

1 | [HoBTOpenue 3

2 Bxoanast koHTpOabHas paboTa 1 1

3 [Tpon3BoHas U €€ MPUMEHEHNE 12

4 Kontponbnas padora Nel o Teme 1 1
«IIpouzBognas»

5 MeTto1 KOOpAUHAT B IPOCTPAHCTBE. 14
JIBHKEHHSL.

6 KoHntponbhas pabora Ne2 «Meton 1 1
KOOpJMHAT B IPOCTPAHCTBEY

7 | llpumeHeHune MpOU3BOIHON K 10
MCCJIE0OBAHUIO (DYHKITHI.

8 KoHnTtponbhas padora Ne3 o Teme 1 1
«lIpumeHenue nporu3BOAHON»

9 AJMUHUCTpAaTUBHAs KOHTPOJIbHAs paboTa 1 1

10 | Hunmunnp, KoHYC, 1Iap. 16

11 | Kontponbnas pabota Ned «{ununmp, 1 1
KOHYC, II1ap»

12 | UnaTerpan 9

13 | KonTposbHas padota Ne5 o teme 1
«MHTerpan

14 | O0BéMBI Tem. 16

15 | KontponbHas padota Ne6 «O0beM MPU3MBIL, 1 1
MUPAMHUJIBI, KOHYCa»

16 | KonTposbHas padota Ne7 «O6bEMBI 1m1apa. 1 1
[Tnomanas chepb»

17 | Kombunaropuka

18 | KonTposbHas pabota Ne§ o teme 1
«KoMOuHaTopuka

19 | DnemeHTHI TEOpHH BEPOSTHOCTEH

20 | KonTponbHas padota Ne9 o reme 1
«DIIeMEHTbI TEOPHH BEPOSITHOCTEM».

21 | 3akiIrouMTENIbHOE IOBTOPEHHE IPU 17
MOJTrOTOBKE K UTOIOBOM aTTeCTallUU 0
TeOMETPHH.

22 | IloBTopenue. Permenue 3agau 11

23 | AxMuHHCTpaTHBHAs KOHTPOJIbHAS paboTa. 1 1

HUroro 136 12
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