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1. IOACHHUTEJIBHAS 3AIINCKA

[Tporpamma pa3zpaboraHa B COOTBETCTBUU ¢ TpeOoBanusMu DepepanbHOro 3aKoHa OT 29
nexabps 2012 r. Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepaunny», denepanbHOro
rOCyIapCTBEHHOrO0  00pa3oBaTeNIbHOTO  CTAaHJapTa OCHOBHOTO  OOIIEro  0Opa3oBaHUS,
YTBEP)KJICHHOTO MpUKa3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanun ot 17
nekabpst 2010 r. Nel897 (¢ m3MeHEHHMsIMU), HA OCHOBE TPEOOBAHUHN K pe3ysibTaTaM OCBOCHUS
OCHOBHOI 00pa3zoBaTelbHONW MPOTpaMMbl C YYETOM OCHOBHBIX HAINpaBJICHUNH MPOrpamM,
BKJIFOYCHHBIX B CTPYKTYpy OcHOBHOI 0Opa3zoBaTenbHOM porpammbl OO0 mikosl, [TpumepHoii
OCHOBHOH 00pa3oBaTeIbHONW MPOrpaMMBI OCHOBHOTO 00IIero oOpa3zoBaHus, 0OJ00peHHOMN
pemieHreM (enepaJbHOro y4eOHO-METOANYECKOT0 OOBEAMHEHHUs Mo o0lieMy 00pa3oBaHUIO
(mpotokod ot § ampens 2015 r. Ne 1/15).

C ywerom oOmmx TtpeboBanmii CraHmapra U cHnenu(puUKd OpeaMeTa HeJasIMH €ro
M3YYEHHUS Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa30BaHUS ABIISIOTCA:

1) hbopmupoBaHKe y yYalIUXCs MPEICTABICHHH O MaTEMAaTHKE KaK O METOJE MO3HAHHSI
JENCTBUTENLHOCTH, TTO3BOJISIONIEM OMUCHIBATh U U3Y4aTh PealibHbIE IPOLIECCHI U SIBICHHUS;

2) pa3BUTHE y YyYallUXCS YMEHHUH paboTaTh C y4eOHBIM MAaTEMATHYECKUM TEKCTOM
(aHanM3upoBaTh, U3BJIEKATH HEOOXOAUMYIO WH(OPMAIIHIO), TOYHO ¥ TPAMOTHO BBIPAKaTh CBOU
MBICIH C TPUMEHEHHEM MaTeMaTUYeCKOH TEPMHUHOJIOTMH W CHUMBOJHKH, TPOBOAUTH
KJaccu(puKanum, Jorudeckrne 000CHOBaHMSI, JOKA3aTEIbCTBA MATEMAaTHYECKIX YTBEPKIACHUH;

3) pa3BUTHE TIPEACTABICHUN O YHUCIE W YHUCIOBBIX CHCTEMaX OT HATYPalIbHBIX JIO
NEHCTBUTENBHBIX YHCEI; OBJIAJEHUE HAaBBIKAMH YCTHBIX, MHCbMEHHBIX, HWHCTPYMEHTAIbHBIX
BBIYMCIICHHI;

4) oBajicHue CHUCTEMOW (PYHKIIMOHAIBHBIX TMOHATHN, Pa3BUTHE YMEHHS HCIIOIb30BaTh
byHKIIMOHATbHO-TpaUUECKUEe MPEICTABICHUS ISl PELICHUS pPa3IUYHBIX MaTeMaTHUYECKUX
3aja4, JJig OMMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCHMOCTEI;

5) oByasieHNe TEOMETPHUYSCKHM SI3BIKOM; Ppa3BUTHE YMEHHsS HCIIOJIb30BaTh €ro Jijisl
ONMCAHMsI TIPEIMETOB OKPYKAIOIIET0 MHpPA; pPa3BUTHE MPOCTPAHCTBEHHBIX IPEJICTABICHHIA,
N300pa3UTEIbHBIX YMEHUH, IPOCTEUIINX HABBIKOB T€OMETPHUUECKUX ITOCTPOEHUI;

6) oByasieHNe MPOCTEHIIUMH CIIOcO0aMU TPEACTABICHUS W aHalW3a CTATHCTHYCCKUX
JAHHBIX; pa3BUTHE YMEHUN WU3BJIeKaTh HH(GOpPMAIMIO, MPEICTaBICHHYI0 B Tabiauiax, Ha
quarpammax, rpadukax,

7) pa3BUTHE YMEHHUIl TPHUMEHSATh H3YUCHHBIC IOHSATHS, PE3yJIbTAThl, METOIbI IS
peleHuss 3ajady  MPaKTHUYECKOro XapakTepa C UCIOJb30BaHUEM MNP  HEOOXOJUMOCTH
CIPAaBOYHBIX MAaTE€pPHaJOB, KOMIIBIOTEpA, TIOJNB30BAThCS OLEHKOM W TIPUKUAKOW IIpH
MIPAKTUYECKUX pacuérax

8) bopmupoBaHKe TpenCTaBICHUST 00 OCHOBHBIX M3y4aeMbIX MOHATHAX: WH(OpMAIHS,
QITOPUTM, MOJEIh — M UX CBOMCTBAX;

9) pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHUS; Pa3BUTHE YMEHHH COCTaBUTh M 3aIMCaTh
ITOPUTM JJISi KOHKPETHOT'O UCTIOJTHUTEIIS;

10) popmupoBanue ymeHU# (popManu3aiy U CTPYKTYPHUPOBaHHS HH(YOPMALIUH, YMEHHS
BBIOMpPATh CHOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUM C IIOCTaBIEHHOW 3ajgauedl —
TaOJHIIBI, CXeMBI, TpadUKH, TUArPaAMMBI, C HCIIOJIb30BaHUEM COOTBETCTBYIOIINX MPOTPAMMHBIX
cpencTB 00pabOTKH JTaHHBIX;



11) bopmupoBaHrEe HABBHIKOB W YMEHHH O€30MacHOTO W IEIeCO00Pa3sHOTO IMOBEICHHMS
npu paboTe ¢ KOMIBIOTEPHBIMH IporpaMMmaMu U B MHTepHETe, YMEHHS COOJI0JaTh HOPMBI
UH(POPMALIMOHHOM STHKH U TIPaBa;

12) pa3BuTHE PETyIATHBHBIX U KOMMYHUKATUBHBIX YMEHHI, MOTUBAIIMH K OOYYEHUIO U
MIO3HAHUIO.

O0mas xapakTepucTuKa yueOHOro npeamera

OCco0EHHOCTBIO COJIEpKaHUs IIPEeIMETa ¢ MO3ULUNA JOCTUXKEHUSI 3asiBICHHBIX 1IEJIel ero
U3YYEHHUS OMNPEICNIAIOTCS BaXKHOCTHIO MAaTEMaTUYECKOTO OO0pa3oBaHHA B MPAKTUYECKOH U
JTlyXOBHOM KH3HU OOIIECTBA.

J [TpakTyeckas CTOpOHa CBsi3aHa ¢ (POPMHUPOBAHUEM CITOCOOOB IEATEILHOCTH

J JlyxoBHasT — C UWHTEJUJIEKTyaJlbHBIM pa3BUTHEM YeJOBeKa, (hopMHpOBaHUEM
XapakTepa 1 001Iel KyJIbTypHl.

HpaKTI/ILIGCKaﬂ IHOJIC3HOCTh MaTEMaTUuKU O6YCJIOBJI€H3 TEM, 4TO eé npeaAMETOM ABJIAIOTCA
(dyHIaMEHTAIBHBIE CTPYKTYPBI PEATbHOTO MHpPA: IPOCTPAHCTBEHHBIC (DOPMBI M KOJIMICCTBCHHBIE
OTHONIEHHUS] — OT MPOCTEHINNX, YCBaWBAEMbIX B HEMOCPEACTBEHHOM OIMbBITE JO JIOCTATOYHO
CIIOXKHBIX, HEOOXOJUMBIX [UIsl Pa3BUTUS HAYYHBIX M TeXHoJormueckux wunei. Kaxmomy
YeJIOBEKY B CBOCH JKU3HH MPUXOJUTCS BBIOJHATH PACUEThl, HAXOUTh B CIIPABOYHUKAX HYKHBIC
dbopMyIbl U IPUMEHSTH UX, BIAJETh MPAKTUIECKUMH MTPUEMaMU T'€OMETPUUYECKIX U3MEPEHUN U
MOCTPOCHUMN, YUTATh MH(OpPMAIIHIO, MPEACTABICHHYI0 B BUAE TaONUI, AUarpaMM, rpagukos,
IIOHMMATbh BEPOSITHOCTHBIN XapaKTep CAy4YallHbIX COOBITUI, COCTABIIATH aITOPUTMBI U JIp.

Copepxanme pasnena «AnreOpa» crmocoOCTByeT (OPMHUPOBAHUIO Yy  yYaIUXCS
MaTeMaTHYECKOTO armapara Juisi pelieHus 3a7ad U3 Pa3HbIX pa3/ieloB MAaTEMAaTHKH, CMEXKHBIX
IPEIMETOB, OKPYXKAMOIIEH pealbHOCTH. SI3BIK anreOphl MOJYEpPKHBAECT 3HAYCHHUE MATEMaTHKH
KaK s3bIKa JUIs TOCTPOCHUSI MATEMAaTHUECKUX MOJIENIeH MPOIECCOB U SBIEHUN pealbHOr0 MUpA.
B 3amaun wu3yueHus anreOppl BXOAAT TaKXKE pPa3BUTHE aNTOPUTMUYECKOTO MBIIICHUS,
HEOOXOJUMOT0, B YAaCTHOCTH, MAJII OCBOCHHS Kypca HH()OPMATHKH, OBJIAJCHHE HaBBIKAMHU
JNENYKTUBHBIX paccyxaeHuit. [IpeoOpa3oBaHne CUMBONBHBIX (OPM BHOCUT crenu(puueckuit
BKJIaZl B pa3BHUTHUC B006pa)KCHI/I$[ ydamuxcs, ux CIIOCOOHOCTEN K MAaTE€MaTUYCCKOMY TBOPYCCTBY.
B ocHOBHOM 1IKOJIE MaTEpHaNl TPYNIUPYETCA BOKPYT PAllMOHAIBHBIX BBIPAXKEHUM, & BOIIPOCHI,
CBA3aHHBIC C HPpalWOHAJIBHBIMH BBIPAXKCHUAMH, C TPUTOHOMETPUYCCKUMU q)YHKHI/IHMI/I n
peoOpa3oBaHUsAMHU, BXOJAT B COJEpKaHUE Kypca MaTEMaTUKH Ha CTaplIeil CTyleHn 00y4eHUsI B
IKOJIE.

Copepxanne pazaena «OyHKIMI HallEJICHO HA MONyYEHUE IIKOIbHUKAMH KOHKPETHBIX
3HaHMN O (PYHKIUM KaK BaKHEHIIeW MaTeMaTH4eCKOW MOJENH AJs OMHCAHMS U UCCIIEIOBAHUS
pa3Ho00pa3HBIX MporeccoB. M3yueHne 3Toro Marepuasna crocoOCTBYET Pa3BUTHUIO Y yUaIIUXCS
YMCHUSA HCIOJB30BaTh PA3JAYHBIC A3BIKM MaTCMAaTUKU (CJ'IOBCCHI)Iﬁ, CHMBOHHHGCKHﬁ,
rpaguvecKuii), BHOCUT BKJIaJl B JOpPMUPOBAHUE TIPEACTABICHHI O POJIM MATEMATHKU B Pa3BUTUHU
OUBWIN3AIUN U KYJIBTYPHL.

Paznen «BeposTHOCTP W CTaTUCTHKA» — OOS3aTEIBHBIMA KOMIIOHEHT MIKOJIBHOTO
o0pa3oBaHUs, YCHJIMBAIOIIMKA €ro MPHUKIAJHOE W MPAKTUYECKOEe 3HAYeHHe. JTOT MaTepuai
HE00X0IUM, MPEKE BCETo, Mg (POPMUPOBAHUS y ydaluxcs (HYHKIIMOHAIEHOW IPaMOTHOCTH —
YMEHHsI BOCHPHHMMATh W KPUTUYECKH AaHAIU3UPOBATh WHOOPMAINIO, TPEICTABICHHYIO B
pa3iauuHbIX (QopMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHX PEAbHBIX 3aBUCHMOCTEH,
MPOU3BOJUTH MPOCTEUIINE BEPOSTHOCTHBIE pacdyeTbl. M3ydeHHe OCHOB KOMOMHATOPHKHU



MO3BOJIMT Y4YalleMycs OCYHIECTBISATh PACCMOTPEHUE CIydaeB, Mepedop U MOACYET YHuCiIa
BapHaHTOB, B TOM YMCJIE B IPOCTEUIINX MPUKJIAJHBIX 33a4ax.

[Ipy w3y4eHMH CTAaTHUCTUKA M BEPOSTHOCTH O0OTalalOTCS IMPEACTaBICHUS O
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro MccieloBaHHs, (popMupyercs MOHMMaHUE POJIU
CTaTUCTHKH KaK HCTOYHMKA COLMAIBHO 3HAUYMMON HH(POPMALMU M 3aKIAJBIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

Ocob6eHHocThIO pazfena «Jloruka u MHOXKECTBa» SBISETCA TO, YTO MPEACTABICHHBINA B
HEM MaTepual NPEeUMYIIECTBEHHO U3y4acTCs IPU PACCMOTPEHUHU Pa3IMYHBIX BOIIPOCOB Kypca.
CootBeTcTBYIONIMII ~ MaTepual  HaLEJIEH Ha  MAaTeMaTU4YeCKOE  Pa3BUTHE  y4alllUXCH,
(dopMHpOBaHUE Y HUX YMEHHS TOYHO, CXKATO U SICHO M3JIaraTh MBICIU B YCTHOH M MHCbMEHHOMN
peun.

Paznen «MaTtemaTtnka B MCTOPUYECKOM DPA3BUTHUW» IMpeaHa3HaueH sl GOPMHPOBAHUS
OpPEICTAaBICHUN O MaTeMaTHKEe KaK YacTH YEJOBEYECKOH KyJbTYpbI, JUIS OOLIET0 pa3BUTHUS
IIKOJBHUKOB, Ul CO3/aHUSl KyJIbTYpHO-UCTOpPUYECKOM cpeabl oOyueHus. Ha Hero He
BBIJICTISIETCS CIIELUANIbHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIMPYETCSA, HO COIEPIKaHUE ITOTO
paszena OpraHMyHO MPUCYTCTBYET B y4eOHOM Ipoliecce KaKk CBOEro poja I'yMaHUTapHbIA (hOH
IPU PACCMOTPEHUU NMPOOIEMAaTUKH OCHOBHOTO COJIEPKaHUS MaTeMaTUYeCKOro 00pa3oBaHusl.

OObeKThl MaTeMaTUYECKUX YMO3AKJIIOUEHUI M IpaBuia UX KOHCTPYHPOBAHHE
BCKPBIBAIOT MEXaHU3M JIOTMYECKHX MOCTPOCHHH, BHIPaOaTHIBAIOT yMeHHE (HOPMYIHPOBATS,
000OCHOBBIBaTh U JIOKa3bIBATh CYKJIEHHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MBILIUICHHUE.
Benymias ponbs npuHAANIEKUT MaTeMaTHKe B (POPMUPOBAHUN AITOPHUTMUYECKOTO MBIIIICHUS U
BOCIIMTAHUHA YMEHMS ACUCTBOBATH IO 3aJaHHOMY aJIrOPUTMY U KOHCTPYMPOBaTh HOBblE. B
XOJ/DKE pEeLIeHHs 3ajjad — OCHOBHOW y4yeOHOW JesTelNbHOCTH Ha YPOKaX MaTeMaTUKh —
pa3BHUBAIOTCSI TBOPUYECKAs U IPUKJIAHAS CTOPOHBI MBIIIJICHUS.

OOyuenune mMareMaTHKe 1a€T BO3MOXKHOCTb Pa3BUBATh y y4alllUXcs TOUHYIO0, SKOHOMHYIO
U MH(OPMATUBHYIO peub, YMEHHE OTOMpaTh Haubojiee MOAXOISAIINE S3bIKOBBIE (B YACTHOCTH,
CUMBOJINYECKUE, TpapUUecKHe) CpeCTBa.

Hcropuss pasBUTHS MaTeMaTM4EeCKOrO 3HAHMS NAE€T BO3MOYKHOCTH ITONOJHUTH 3amac
MCTOPUKO-HAYYHBIX 3HAHUHM IIKOJBHUKOB. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKUMH BEXaMU
BO3HHUKHOBEHHUS U Pa3BUTHUSI MATEMaTUYECKON HAyKH, C UCTOPHEH BEIMKUX OTKPBITUM, UMEHAMU
Jqrofiel, TBOPHMBIIMX HAyKy, BXOJWUT B HHTEUIEKTYalbHbIM Oarax KakJoro KyJIbTypHOI'O
4eJI0BEKA.

W3yuenne MaTeMaTHKU CIIOCOOCTBYET ACTETHUECKOMY BOCHHMTAHHUIO  YEJIOBEKa,
NOHMMAHHUIO KpPacoTbl M  M3ALIECTBA MAaTEMATUYECKUX  PACCY)KIEHUH, BOCIPUATHIO
reOMETPUUECKUX (GOPM, YCBOCHHIO 1€ CUMMETPUH.

OnpeneneHHble BO3MOXHOCTH MaTeéMaTHKa MMEeT M B Peau3allii 3THOKYJIBTYPHOTO
KOMIIOHEHTa oOpa3oBaHus. CoJepKaHHEM KOTOPOro BBICTYMAIOT CIOJKETHBIE 3a/Ja4d Ha
matepuane PecnyOnuku Komu, w#cropuuyeckuil Marepual, CBA3aHHBIH C HayYHBIMU
UCCIICIOBAaHUSIMU YUEHBIX PECITYOIMKH B TOM YHCIIE C IPUMEHEHUEM MAaTEeMaTUKH.

Onucanue Mecra yueOHOro npeaMera B y4eOHOM IIaHe

B cootBercTBUM ¢ TpeboBaHmsMu DenepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHbHOTO
CTaHJapTa OCHOBHOTO 0OO0IIero oOpa3oBaHMs TpeaMeT «AunreOpa» m3ydaeTcs B 7-9 kiacce u
BXOJIUT B MPeAMETHYIO 00nacTh «Marematrka U nHGOpMAaTHUKa)

Knaccet  Ilpenmersr KonunuectBo KonunuectBo KonnyectBo 4acoB




4acoB B HEZIENIO0 Y4YEOHBIX HEAelb  Ha yYpOBHE

OCHOBHOTO
o0Opa3oBaHUs

Anrebpa

Anrebpa

Anrebpa

Anrebpa

Anrebpa CIy)XUT ONOPHBIM MPEAMETOM JJisi M3YYEHUsS] CMEXKHBIX IUCUUIUIMH. Bcé
OoJblle crenuaIbHOCTEH, T/leé HEeoOXOIUM BBICOKHI ypOBeHb 0Opa3oBaHMs, CBS3aHHBIN C
HENOCPEJICTBEHHbIM MPUMEHEHUEM MaTeMaTuku (PKOHOMUKaA, OusHec, (UHAHCHI, (QU3UKA,
XUMUS, TEXHHKa, WH(opMaThka, OHOJIOTHUS, MCUXOJOTUs U 1p.). B cumy 3Toro maremaruka
BBICTYIAeT 0a3MCOM JIJIsl U3YUEHUS psijia IPEIMETOB IIKOJIBHON MPOTrpaMMBbl.




2. INTAHUPYEMBIE PE3YJIBTATBI

[Inanupyemble pe3yibTaThl W3y4YEHUs MpeaMeTa YYaIllUMHUCS B COOTBETCTBUU C
TpeboBanusiMu OCHOBHOI 00pa3oBaTENbHON MPOrpaMMON OCHOBHOIO oOmIero oo6pazoBaHUs
HIKOJIBI pa3paboTaHbl Ha JBYX YPOBHSX: BBIMIYCKHHK HAy4WTCS, YTO COOTBETCTBYET 30HE
aKTyaJIbHOTO Pa3BUTHS YyYalluxcsi M 0a30BOMY YPOBHIO OCBOCHHS MPEIMETa, U BBIMTYCKHHUK
MOJIYYUT BO3MOKHOCTh HayUUTHCS, YTO COOTBETCTBYET 30HE OJIMIKANIIETro pa3BUTHS yUallUXCs U
MOBBIILIEHHOMY YPOBHIO OCBOEHUS IIPEAMETA.

Cnenuduka npenMera «AJiredpa» cBs3aHa C €€ IMOTEHIMAJIOM B 0OJACTH pa3BUTHSA
NO3HABAMENbHLIX ~ YHUBEPCAIBHBIX  Yy4eOHBIX JelcTBHM. VIMEHHO Ha 93TO  HaIEIeHO
«popMHUpOBaHUE TPEICTABICHUNA O MaTeMaTHKE KaK O METOJE TMO3HAHUsS JICHCTBUTEIBHOCTH,
MO3BOJISIONIEM OIKMCHIBATh W M3ydaTh peajibHBIE IMpOIecChl W sABIeHUs». [laHHas crnernuduka
MIPOSIBIISIETCS B OTIPEICTICHUN BCEH COBOKYITHOCTH METAIPEIMETHBIX PE3yJIbTaTOB.

7 KJaace

JIMYHOCTHBIE Pe3YabTaTh:

i poccnﬁcxaﬂ rpaxxaaHCkasd HWACHTUYHOCTb: IIAaTPUOTHU3M, YBaXCHUC K OTGLIGCTBY, K
nponuioMy #H  HaCTOAIIEMY MHOTOHAIlMOHAJIBHOTO  HapoJda POCCI/II/I, YYBCTBO
OTBCTCTBCHHOCTU MW J0Jira ICpen POI{I/IHOfI, I/IILCHTI/I(bI/IKaIII/IH ceOd B KayecTBe
TpaXXJaHuHa POCCI/II/I, Cy6”b€KTI/IBHaH S3HAYMMOCTb HMCIIOJIb30BaHUA PYCCKOI'o fA3bIKa H
S3bIKOB Hapo10B Poccun, 0coO3HaHUE U OIIYIIEHNE TMYHOCTHOM CONMPUYACTHOCTU CyAbOe
POCCHICKOTO Hapo/a);

® TOTOBHOCTh M CIIOCOOHOCTH yYaIIUXCS K CAMOPA3BUTHIO U caM00OPa30BaHUIO HA OCHOBE
MOTHBAallMU K OOYYEHHUIO M MO3HAHHIO; ()OPMHPOBAHHE OTBETCTBEHHOI'O OTHOIICHHS K
YUEHHIO, TOTOBHOCTH U CHOCOOHOCTH yYallluXCsi K CaMOPa3BUTHIO M caMO0OOpa30BaHUIO
Ha OCHOBE MOTHBAIIMU K O0YYEHMIO U TTO3HAHUIO;

¢ PA3BUTOC MOPAJIBHOC CO3HAHMEC MU KOMIICTCHTHOCTHL B PCHICHUN MOPAJIbHBIX HpO6J’ICM Ha
OCHOBE JIMYHOCTHOT'O BbIOOpPaA, (pOpMHpOBaHNE HPABCTBEHHBIX YYBCTB U HPAaBCTBEHHOTO
INOBEACHHUS, OCO3HAHHOI'O W OTBETCTBCHHOI'O OTHOIICHHUSA K COOCTBEHHBIM MMOCTYIIKaM
(cr1ocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHMUIO;

* c(hOpPMHPOBAHHOCTH IEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAayKHM M OOIIECTBEHHON NpPAaKTUKH, YYUTHIBAIOIIErO COLMAIBHOE,
KYJIBTYpPHOE, A3bIKOBOE, TYXOBHOE MHOT000Opa3ne COBPEMEHHOTO MUDPA;

® OCO3HAHHOE, YBOXKUTEIbHOE U J0OpOKeTaTeIbHOE OTHOLIEHHE K IPYTOMY Y€JIO0BEKY, €ro
MHEHHIO, MUPOBO33PEHHIO, KYIBTYpE, SA3bIKY, BEPE, IPAXKAaHCKOM mo3uuuu. ['0TOBHOCTH
U CIIOCOOHOCTh BECTM JHMajJor ¢ JAPYrMMM JIIOJABMH U JOCTHraTb B HEM
B3aUMOIIOHUMAaHUA,

® OCBOEHHOCTb COIMAIbHBIX HOPM, MPABUJI IOBEJIEHUS, POjiei 1 GOopM COLMATBHOM KHU3HU
B TPYyMIIaX U cOOOIIeCTBaX, BKJIIOYAsk B3POCIBIC U COI[MATIbHBIE COOOIIECTRA;

* c(hOpMHPOBAHHOCTH IIEHHOCTH 3/J0POBOTO M 0€301acHOTr0 00pasa *KHU3HH.
MeTaHDeHMeTHBIe pPe3yJabTaThl:

¢ ITCPpBOHAYAJIBHBIC IMPECACTABICHUA 00 nacax MW O METoJaX MaTEMAaTHKKW Kak
YHUBCPCAJIbBHOM A3BIKC HAYKW U TCXHUKH, CPCACTBC MOACINPOBAHUA SIBIICHUIT U
IMpoNLEeCCOB;



YMEHHUE BUJIETh MAaTEMAaTUYECKYIO 3a/lauy B KOHTEKCTE NMPOOJIEMHON CUTYyallud B APYrHX
JUCLUIIIINHAX, B OKPYXKaIOLEH KU3HH,

YMEHUE HaXOJUTh B PA3JINYHBIX UCTOYHUKAX MH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEIICHHS
MaTeMaTHYECKUX MPOOIIeM, IPEICTABIATH €€ B IOHATHOU (hopMe, IPUHUMATH PEIICHUE B
YCJIOBUSAX HEMOJIHON M N30BITOYHON, TOYHOW U BEPOATHOCTHOW MH(POPMALINY;

yYMEHHE NOHMMAaTh M MCIOJb30BaTh MAaTeMaTUYECKHE CPEJICTBA HAIIAIHOCTH (rpadukH,
AUarpaMMbl, TaOJMIBL, CXeMbl M Jp.) Ul WUIIOCTPALUM, HHTEpHpETaluH,
apryMeHTaluu;

YMEHHUE BbIIBUTaTh TUIIOTE3bI IPU PEIIEHUH y4eOHBIX 3a]1a4, IOHUMAaTh HEOOXO0AUMOCTh
UX IIPOBEPKH;

yYMEHHUE TNPUMEHATh HHIYKTUBHbIE U JAEAYKTUBHBIE CHOCOOBI PACCYXICHHUU, BHUIETh
pa3iIMyHbIC CTPATEruM PELICHUs 3a/1a4;

[IOHUMAaHHE CYIIHOCTH QJITOPUTMUYECKHMX IPEANUCAHUN M YMEHHE [EHCTBOBATH B
COOTBETCTBHUH C IIPEIJIOKEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh LI€JIH, BEIOMPATh U CO3/1aBaTh aJITOPUTMBI JJISl PEIIECHUS
y4eOHBIX MaTeMaTHYECKUX MpobieM;

YMEHHE IIJIaHUPOBATh U OCYILECTBIATh ACATEIbHOCTD, HAIIPABJICHHYIO HA PELICHUE 3a/1a4
HCCIIEIOBATENILCKOIO XapakTepa.

8 kiacc

JIMYHOCTHBIE PE3YJIbTATHI.

poccnﬁcxaﬂ rpaxxaaHCkasd HWACHTUYHOCTb: IAaTPUOTHU3M, YBaXCHUC K OTGLICCTBy, K
npouuioMy W  HaCTOAIIEMY MHOTOHAIlMOHAJIBHOTO  HapoJda POCCI/II/I, YYBCTBO
OTBETCTBEHHOCTH U jojira mnepen Ponunoil, uaeHtuduxamus ceds B KauecTBe
rpaxxaaHnHa Poccuu, CyOBEKTHBHAsS 3HAUMMOCTh HCIOJB30BAaHUS PYCCKOTO S3bIKA U
S3BIKOB Hapo/10B Poccuu, oco3HaHue U OUIYIIeHHE THYHOCTHOM COMPUYACTHOCTHU Cyb0e
POCCHIICKOT0 Hapo/1a);

TOTOBHOCTb M CIIOCOOHOCTh yYalIUXcs K CAaMOPa3BUTHIO U caMO00pa30BaHUIO Ha OCHOBE
MOTHUBaAIlM K 06yqumo U IIO3HAHUIO, @opanOBaHHe OTBECTCTBCHHOT'O OTHOIICHUSA K
YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH y4allMXCs K CAMOPAa3BUTHUIO U CaMOOOpPa30BAHUIO
Ha OCHOBE MOTHUBAIINHU K O6y‘I€HI/IIO U IIO3HAHUIO,

Pa3sBUTOC MOPAJIBHOC CO3HAHNEC U KOMIICTCHTHOCTE B PCHICHUN MOPAJIbHBIX np06neM Ha
OCHOBE JIMYHOCTHOT'O BbIOOpA, (pOopMHpOBaHNE HPABCTBEHHBIX YYBCTB U HPAaBCTBEHHOTO
MOBE/ICHUs, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM IMOCTYIKaM
(crtocOOHOCTH K HPAaBCTBEHHOMY CaMOCOBEPIIIEHCTBOBAHHIO;

c(OpPMUPOBAHHOCTH 1EJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM NPAKTHKH, YYUTHIBAIOIIETO COIHUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOT0 MUPa;

OCO3HAHHOE, YBAKUTEIIbHOE U JOOPOXKeIaTelbHOe OTHOUIEHHE K JPYTOMY YEJIOBEKY, €T
MHEHHIO, MUPOBO33PEHHIO, KYJIbTYpE, S3bIKY, BEpPE, IPaKTaHCKOM MO3UIMHU. ['0TOBHOCTH
A CIOCOOHOCTL BECTH agaior C JpyrumMd  JIIOAbMHM MW JOCTUIaTb B HEM
B3aMMOIIOHUMAaHMS ,

OCBOEHHOCTbH COIMATBHBIX HOPM, TIPAaBUJI TIOBEICHUS, POJei 1 (OpM COIMATEHON KU3HH
B TPYMIax ¥ cOOOIIeCTBaX, BKIIOUYAs B3POCIBIC U COLUAIbHBIE COOOIIECTRA;



c(hOpMUPOBAHHOCTH IICHHOCTH 37J0POBOT0 U OE30MaCHOTO 00pa3a KU3HH.

MeTanpeaMeTHbIE Pe3YJabTaThl:

NepBOHAYallbHbIE TMpeJICTaBiIeHUs 00 uAesX M O MEeToJax MaTeMaTHKU Kak
YHUBEPCAIbHOM S3BIKE HAYKM W TEXHHUKH, CPEACTBE MOJCIUPOBAHUS SBICHUU U
IIPOLIECCOB;

YMEHHUE BUJCTh MaTeMaTHUECKYIO 33Jjauy B KOHTEKCTE MPOOJIEMHOM CUTyalluu B JPYTrUX
JUCLUILINHAX, B OKPYXKAIOIIEeH KU3HU;

YMEHUE HAXOIUTh B PA3IMYHBIX UCTOYHUKAX UH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEILICHHS
MaTeMaTHYeCKUX IpobiieM, IPeICTaBIATh €€ B MOHATHOW ¢opMe, MPUHUMATh pPelIeHUE B
YCIIOBUSIX HETIOJIHOM U N30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMALINY;

yYMEHHE MMOHMMAaTh U UCIOJIb30BaTh MaTeMaTHUYECKHE CPEACTBA HAIJISIAHOCTH (TpaduKwy,
quarpamMmbl, TaOMUIBI, CXeMbl W JAp.) [ WUIIOCTPAllUM, HWHTEPIPETALNH,
apryMeHTaluu;

YMEHME BbIIBUTaTh FMIIOTE3bI IIPU PEILIEHUU Y4E€OHBIX 3a/1a4, HOHUMATh HEOOXOAUMOCTh
UX [IPOBEPKH;

yYMEHUE TIPUMEHATh WHIYKTUBHBIE W JIEAYKTUBHBIE CIIOCOOBI DPACCYKIACHUH, BHICTH
pa3iMyHble CTPATEruy peLIeHUs 3a1a4;

MNOHUMAHUE CYIIHOCTH QITOPUTMUYECKUX NPEINUCAHUM M YMEHUE JIeWCTBOBaTh B
COOTBETCTBUU C IPEIJI0KEHHBIM aJITOPUTMOM;

YMEHHE CAMOCTOSITEIbHO CTaBUTh 1I€TH, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI JUIS PEIICHUS
y4eOHBIX MaTeMaTHYECKUX MPOOIIEM;

YMEHHE IJIAHUPOBATh U OCYIIECTBIATh JAESTEIbHOCTD, HAIIPABICHHYIO Ha PELIECHUE 3a1a4
HCCIIEIOBATEIBCKOIO XapaKTepa.

9 kJacc
JIMYHOCTHBIE PEe3YJIbLTATHI:

poccuiickasi TpakJaHCKas MJIEHTUYHOCTh: MATPUOTH3M, yBakeHHe K OTeuecTBy, K
MpOLUIOMY M HACTOSIIEMY MHOTOHAIlMOHaIbHOTO Hapona Poccum, YyBCTBO
OTBETCTBEHHOCTH U Jonra mnepen PoawHol, uneHtuduxamus ceds B KayecTBe
rpaxaannHa Poccun, cyOBeKTHBHAs 3HAYUMOCTh HCIONB30BAaHUS PYCCKOTO SI3bIKa U
S3BIKOB HapoJioB Poccuu, OCO3HaHWE W ONIYIICHWE JMYHOCTHOH CONMPHYACTHOCTH
Cynib0e POCCUIICKOTO Hapo/a);

TOTOBHOCTb U CITIOCOOHOCTH YUAIIMXCS K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHUBAIIUN K O6y‘ICHI/IIO U IIO3HAHUIO, q)OpMI/IpOBaHI/Ie OTBETCTBCHHOT'O OTHOIIICHUA K
YYEHHIO, TOTOBHOCTH M CITOCOOHOCTH YYaIIMXCSl K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO
Ha OCHOBC MOTHUBAaIIUHU K O6yquI/IIO U IIO3HAHUIO,

pa3BUTOE MOpaIbHOE CO3HAHWE U KOMIIETEHTHOCTh B PEIICHHH MOPAIBbHBIX MPOOJIeM Ha
OCHOBE JINYHOCTHOTO BBIOOpPA, (POPMHUPOBAHNE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO
IIOBEACHUSI, OCO3HAHHOI'O U OTBETCTBEHHOI'O OTHOIICHMUA K COOCTBEHHBIM MMOoCTyIIKam
(cIOCOOHOCTH K HPAaBCTBEHHOMY CaMOCOBEPIIIEHCTBOBAHHIO;

c(hOPMHUPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3sBUTHUA HAYKHU U O6III€CTBCHHOI>i IMPAaKTUKH, YYUTBIBAIOIICTO COLMAJIBHOC,
KYJIbTYpHOE, SI3BIKOBOE, JYXOBHOE MHOTO00pa3He COBPEMEHHOTO MUPA;



® OCO3HAHHOE, YBAXUTEILHOE U JT0OpOKEIaTeIbHOE OTHOIICHUE K IPYTOMY YEIIOBEKY, €ro
MHEHHIO, MUPOBO33PCHHUIO, KYJIBTYpPE, SI3BIKY, BEpe, TPAKIAHCKON TO3HINU. | OTOBHOCTH
U CIHOCOOHOCTh BECTH JHAJOT C JPYTMMHU JIFOABMH M JIOCTUTaTh B HEM
B3aUMOIIOHHMAaHUS;

® OCBOCHHOCTH COIIMAIBHBIX HOPM, IIPABUJI TOBEICHUS, POJICH U (OPM COLUATBHOM KU3HU
B TPYIIaxX U COOOIIECTBAaX, BKIFOYAs B3POCIIBIC U COIMAIbHBIC COOOIIECTRA;

e chopMHPOBAHHOCTH IIEHHOCTH 3JOPOBOTO U OE30MACHOTO 00pa3a KU3HU.

MeTanpeaMeTHbIE Pe3YJabTAThI:

e TMEpBOHAYAJIBHBIC TMpEACTaBIeHUS 00 HAesIX M O METoJaX MAaTeMaTHKH Kak
YHUBEPCAJIbHOM SI3bIKE HAyKH W TEXHUKH, CPEACTBE MOJCIUPOBAHMS SBICHUM U
IIPOLIECCOB;

e yMEHHUE BUJETh MaTEMaTHUYECKYIO 337ayy B KOHTEKCTe MPOOIEMHON CUTyalluu B APYIHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

e YMEHHUE HaXOJUTh B PA3JIMYHBIX UICTOUHUKAX HH(POPMALIHIO, HEOOXOIUMYIO Uil PELICHUs
MaTeMaTHYECKUX MPOOJIEM, PEICTABIIATE €€ B MOHATHON (opMe, IPUHUMATh PEIICHHUE B
YCIIOBHSAX HETIOJHOW M U30BITOYHON, TOYHOU U BEPOSITHOCTHOM MH(POPMALINY;

e yMEHHE MOHUMATh U HCIIOJIb30BATh MAaTEMaTHUYECKHE CPEACTBA HAIJISIAHOCTH (rpadukw,
IUarpaMMbl, TaONWIBI, CXEMBl W Jp.) Uil WUTIOCTPAlldM, HWHTEPIpPETAINH,
apryMeHTaluu;

e YMEHHE BBIJIBUI'aTh TUIOTE3bI MPU PELICHUN YUYE€OHBIX 3a/a4, IOHUMATh HEOOXOAUMOCTh
UX IIPOBEPKH;

e yMEHHE IPHUMEHATh HHIYKTUBHBIE U JI€AYKTHUBHBIE CIIOCOOBI pacCyXJIeHUil, BUIETb
pa3JIMYHBIE CTPATErUH PELICHUs 3a1a4;

e TOHMMAaHME CYIHOCTH QJITOPUTMHYECKUX MPEAIUCAHUNA W yMEHUE JCHCTBOBAaTb B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM;

e YMEHHE CaMOCTOSITEIbHO CTaBUTh €M, BBIOMpATh W CO3JaBaTh AJITOPUTMBI IS
peleHHs yueOHbIX MaTeMaTHUECKUX Mpooiem;

e YMEHHE IUIAHUPOBATb U OCYILIECTBIATH IEATEIBHOCTD, HAIIPABICHHYIO Ha PELICHUE 3a1a4
HCCIIEI0BATEIBCKOTO XapaKTepa;

IIpenMeTHBIE PE3YJIbTATHI:

7 Knacce

BbInyCKHUK HAy4YUTCH:

DJIeMEeHTbI TEOPUHM MHOKECTB H MATEMATH4YEeCKOM JIOTHKH

e OmnepupoBaTh Ha 0a30BOM ypOBHe1 MOHATHUSIMH: MHOKECTBO, DJIEMEHT MHOXKECTBA,
IMOAMHOXKECTBO, IPUHAJICKHOCTD;

®  33/7]aBaTh MHO>KECTBA MEPEUHUCICHUEM UX IJIEMEHTOB;

® HaxOJUTh MepecedeHne, O0beAMHEHUE, TTOIMHOKECTBO B TIPOCTEHIITNX CUTYAIUAX;

® [PUBOAUTH IPUMEPHI U KOHTPIPUMEPHI JJIs MIOATBEPKHEHUS CBOMX BBICKA3bIBAHUM

B noBceqHeBHOM KU3HU M NIPU M3YyYECHUH APYIUX NPeIMeTOB:

13neck u manee — paco3HaBaTh KOHKPETHBIE IIPUMEPHI OOLIMX HOHATHI 10 XapaKTEPHBIM HPH3HAKAM, BHIIOIHATE
JICWCTBHS B COOTBETCTBUH C ONPE/IEIEHUEM U MPOCTEHIINMU CBOMNCTBAMU MOHSTHIA, KOHKPETU3UPOBATh PUMEPAMHU
o011Me ITOHITHS.



®  UCNOJNB30BaTh TpaUuecKoe IMPe/CTaBICHHE MHOXKECTB ISl ONMUCAHUS PeaJbHBIX
IPOLIECCOB U SIBJICHUH, TP PELLICHUHU 3ajjay IPYTUX Y4eOHBIX IPEIMETOB

Yucaa

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSIMHU: HATYypaJIbHOE YUCIIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHasl JpoOb, 1ecITUYHAsI JpoOb, CMELIaHHas Apo0b, pallMOHATIBHOE YUCIIO;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U NIPABUJIA JCHCTBUMN IIPU BBIIIOJHEHNUN BBIYMCIICHU;

®  HCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUN BBIYUCICHUN
Y PELICHUH HECIOXKHBIX 3ajay;

®  BBIIOJHATH OKPYIJICHUE PALIMOHAIIBHBIX YNCEN B COOTBETCTBUU C IIPABUJIAMY;

®  CpaBHUBATh YHCIA.

B noBceaHeBHOM KM3HHM U NIPH U3YYCHUH APYTHX NPEIMETOB:

®  OLCHUBATh PE3YJIbTAThl BBIYMCIECHUN NPU PELICHUH NIPAKTUYECKUX 3a]1a4;

®  BBIIOJHATH CPABHEHHUE YHCET B PEAIbHBIX CUTYALMSIX;

®  COCTaBJIATH YHCJIOBBIC BBIPAXKCHUS IPU PELICHUM IPAKTUYECKHX 3alady U 3a7ad U3
JPYruX y4yeOHbIX IPEAMETOB

ToxknecTBeHHbIE IPe0OPa30BAHUA

e BpInonHATe HecnoXKHBbIE NPeoOpa3oBaHUs JIsi BBIYUCICHHS 3HAUYEHUM YHUCIIOBBIX
BBIPAKCHUI, CONEPIKALLUX CTEIIEHU C HaTypalIbHBIM IIOKA3aTEIIEM;

®  BBINOJIHATH HECIOXKHBIE MPEOOPa30BaHUs LIENbIX BBIPAXKEHUN: pacKpbhIBaTh CKOOKH,
IPUBONUTH MOAOOHBIE ClIaracMble;

®  WCNONB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXXEHHUS (KBaIpaT CYMMBI, KBajpar
Pa3sHOCTH, Pa3HOCTb KBAJPATOB) AJIsl YIPOILIEHUS BBIYMCICHUN 3HAaUE€HUI BbIpAaXKECHUH;

YpaBHeHNsI 1 HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSITHSIMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO,
YPaBHEHHE, KOPEHb YPABHEHMs, PELICHUE YPaBHEHMS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEIlIeHNE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarth JIMHEWHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJAIIMECA K
JIMHEUHBIM;

®  IIPOBEPSATH, ABIAETCS JH JAHHOE YHCIIO PELICHUEM YPaBHEHUS (HEPABEHCTBA);

B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH U PELIATh JIMHEWHBIE YPABHEHMSI NIPU PELIECHUU 3a7a4, BO3ZHUKAIOIINX B
JpYrux y4yeOHbIX IpeaMeTax

DOyHKIUH

®  HAaXOJAUTh 3HaYeHHME (QYHKLMU MO 33 aHHOMY 3HAaYEHUIO apTryMEHTa;

® HaxoJuTh 3HAUEHHWE apryMEHTa IO 3a/laHHOMY 3HAYEHHIO ()YHKIIMH B HECIOXKHBIX
CUTYalUsX;

®  OOpeneNiTh IOJOKEHHE TOYKM MO e€ KOOpAMHAaTaM, KOOpJAUHATBHI TOYKH MO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM MIIOCKOCTH;

e 110 rpaduKy HaXOJAUTh 00JACTh ONPEIEICHUs, MHOKECTBO 3HAUEHU I

®  CTpOUTH IpaduK JUHEHHOU QyHKINM;

®  [IPOBEPSATH, ABISAETCS JIM JaHHBINA rpaduk rpadrukoM 3a1aHHON QYHKIIMH (JTUHEHHOH,
00paTHON MPONOPLUHUOHATIBHOCTH);



e ompeneniaTbh NPUOMHKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH IEepeceueHHs IpaduKoB
byHKIINIT;

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:

®  HCMOJB30BaTh CBOMCTBA JMHEWHOW (YHKIUHU U €e TpauK MpHU pEIIeHUH 33734 U3
JIpYTUX y4eOHBIX MPEIMETOB

CTaTHCTHKAa U TeOpHs BEPOSATHOCTEH IMOCTABHTH IOCJE TEKCTOBBIX 3a/a4, KaK C
COJIePKAHUM.

e limerr mpencraBieHHE O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemarh OPOCTEHWIIME  KOMOMHATOpPHBIE — 33Ja4yd  METOJOM  MpPSIMOTO |
OpraHU30BaHHOTO Iepedopa;

®  TPEICTaBIATH JaHHbIC B BUE TAOIHII, AUAarpaMMm, rpaduKoB;

e  yyTaTh UH(OPMALIHIO, IPEICTABICHHYIO B BUJIE TAOIUIIbI, AUArPAMMBI, rpaduKa;

®  ONpEeneNsITh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKU YUCIIOBBIX HAOOPOB;

®  OLECHUBATh BEPOSTHOCTb COOBITHSA B IPOCTEHIINX CIIyUasix;

®  UMETb IPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBcenHeBHO KU3HM M NIPH U3YYEHHHU APYTUX NPeIMETOB:

®  OICHUBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

® UMETh MPEACTABICHUE O PpOJM MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSITHBIX
COOBITHI;

®  OLECHUBATh BEPOSTHOCTh PEATbHBIX COOBITUIN U SIBICHUN B HECIOXKHBIX CUTYaLUAX

TexcToBBIE 3a70aYH

e PemaTh HECIIOXKHbBIE CIOKETHBIE 3a/1a4d Pa3HbIX TUIIOB Ha Bce apu(MeTHUYECKue
JICHCTBHS,

® CTpPOUTh MOJIENb YCIOBUS 3ajaud (B BHUAE TaOMUIBl, CXEMbI, PUCYHKAa WIH
YpaBHEHHUS), B KOTOPOM JaHbl 3HAUEHUS JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C LIEJBIO
IIOMCKA PELICHUS 33]1a4H;

®  OCYLIECTBIIATH CIOCOO MOUCKA PELICHNS 33a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHIO;

®  COCTAaBJIATH IUIAH PELICHUS 33]1a4H;

e  BBIJCIATH ATAlbl PELICHUS 3a/1a4U;

®  UHTEPHPETUPOBATh BBIUMCIUTENIBHBIE PE3yJbTAaTBl B 3ajJade, MCCIEI0BATh
MIOJIy4EHHOE pELICHUE 3a1a4H;

®  3HATH pa3JInuMEe CKOPOCTEH 00OBEKTA B CTOSIUEH BOJIE, MPOTUB TEUEHUS U TI0 TEUYEHUIO
peKu;

e  pemarh 33Ja4M Ha HaX0XKJIEHUE YaCTH YHCiIa U YUCIIA TI0 €ro 4acTu;

e pemarh 33Ja4d Pa3HbBIX THUNOB (Ha paboTy, Ha TOKYIKH, Ha JBH)XXEHHUE),
CBSA3BIBAIOIMX TPU BEJIMYUHBI, BBIJIEISITh 3T BEIMUMHBI U OTHOIIECHUS MEXy HUMH;

®  HAXOJUTh NMPOLEHT OT YMCJIA, YACIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
CHM)KEHHE WJIM NTPOLIEHTHOE MOBBIILIEHUE BEINYMHBL;

®  pelaTh HECJIOKHBIE JIOTHYECKUE 3/1a4U METOJIOM PACCYKICHUN.

B noBceaHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

®  BBABUIaTh TMIIOTE3bl O BO3MOXHBIX MPEIENbHBIX 3HAYEHUSX HCKOMBIX B 3a/aye
BEJIMYMH (J1e7aTh PUKUIKY)



B noBceaHeBHOI KM3HM U NPH U3YyYEeHUH APYTUX NPeAMETOB:

®  CIIOJIb30BAaTh OTHOIIEHUS [UIsI PELICHUS MPOCTEHINMX 3a/ady, BO3HUKAIOUIUX B
peaIbHON KU3HU

HcTopusi MaTeMaTUKHU

e OmnuchiBaTh OT/JEJIbHBIC BBIJAIOUINECS PE3YNbTAThl, MOTYYCHHbIE B XOJI€ Pa3BUTHUS
MaTeMaTUKHU KaK HAayKH;

®  3HATH NPUMEPHl MATEMATUYECKUX OTKPHITUN U UX aBTOPOB, B CBA3U C OTCUECTBEHHOU
Y BCEMUPHOH UCTOPUEH;

® [IOHMMAaTh POJIb MAaTEMaTUKH B pa3BuTUU Poccuu

MeToabl MaTeMaTUKH

e BpiOupare noaXOAAIMM M3Y4YEHHBIH METOJ M PELIEHUH HW3YyYEHHbIX THIIOB
MaTeMaTHYeCKUX 3a/a4;

e IlpuBoauTh npUMEpPHl MAaTEMATHYECKUMX 3aKOHOMEPHOCTEM B  OKpYyXKarolen
JeMCTBUTEIIBHOCTH U IIPOU3BEACHUSAX UCKYCCTBA.

BprInyCKHUK NOJYYUT BO3MOKHOCTh HAYYUTHCS B 7 KJacce MO pa3jejiaM Kypca
CJIeIYIOIUM YMEHHSAM:
JJieMeHThI TEOPHMH MHOKECTB M MAaTEeMATHY€eCKOM JIOTUKH

L4 Ol’lelePOSClI’I’ZbZ NOHAMUAMU. onpedeﬂeHue, meopema, axkcuoma, MHOIAHCeECmaeo,

XapakmepucmuKku MHONCECMEd, JJeMEeHN MHOJICEeCmsed, Nycmoe, KOHeuHoe U OeCKOHeuHoe
MHOIHCECMBO, NOOMHONCECMBO, NPUHAOTIEHCHOCMb, BKIIOYEHUE, PABEHCTNEO MHONCECME,

®  U300padCaAmb MHOICECMBA U OMHOUWEHUE MHONCECME C NOMOUWBIO KPY2o8 Diiiepa;

® onpeodensimvb  NPUHAONEHCHOCMb  NIEMEHMA  MHONCECMBY,  00beOUHeHUuo U
nepeceuenur) MHONCeCms,

®  3a00a8amb MHOMCECMBO C NOMOWDBIO NEPEYUCTIEHUS DNIEMEHMO08, CI08ECHO20
ONUCAHUL,

®  onepupoéamv  NOHAMUSAMU:  BbICKA3BIGAHUE,  UCMUHHOCMb U JIOJICHOCHb
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3bIGAHUN, ONEpayuu HAO BbICKA3LIBAHUAMU: U, UIU, He,
VCII0BHbIE BbICKA3LIBAHUS (UMNAUKAYULL),

®  Ccmpoums 8blCKA3bIBAHUS, OMPUYAHUSL BLICKA3LIBAHUIL.

B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  Ccmpoums YenouKu YMO3AKIIUEHUL HA OCHOBE UCTOIb308AHUS NPABUIL JIOSUKU,

®  UCNONL308AMb  MHOJNCECMEd, ONepayuu ¢ MHONCeCmEamu, ux epaguueckoe
npeocmasienue 0Jisk ONUCAHUS PEATbHbIX NPOYECCO8 U AGTeHULL
Yucaa

o Onepuposams NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCET, MHONCECHBO UYelblX
yucen, 2eoMempuieckas URMepnpemaysi HamypaibHbuIX, YeavblX Yucei,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNOIb30BAHUEM NPUEMOE DAYUOHATLHBIX
8bIYUCTEHUU,

®  npedcmasiamsv payuoOHAIbHOE YUCIO 8 8UOe 0eCAMUUHOU Opoou

®  YNOpPAO0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpooOU,

o naxooumwv HOJ/[ u HOK uucen u ucnonv3osams ux npu peulenuu 3a0ay.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

2 3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICIL,YMETb MCIIOJIb30BaTh IOHATHUEC U €0
CBOIiCTBa IIpyu NpOBCACHNU paCCY)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



®  NpUMEHAMb NPABULA NPUOTUINCEHHBIX BbIYUCIEHUU NPU peuleHul NpaKmudeckux
3a0a4 U peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GLINONHAMb CPAGHEHUe De3VIbMAmMo8 6bIYUCIEHUN NPU peuleHUuU NpaKmuiecKux
3a0au, 8 MOM YUcjie NPUOTUNCEHHBIX BbIUUCTEHUU;

® cocmasnsimb U OYEHUBAMb HUCIOBbIE BbLIPAICEHUS. NPU PEUeHUU NPAKMUYeCKUX
3a0a4 u 3a0ay u3z opyaux y4eOHulX npeomemos,

®  3anucvl@ams U OKPY2isamb YUCI08blE 3HAYEHUS PEANbHBIX 8ETUYUH C UCNOb308AHUEM
PA3HBIX CUCmeM U3MepeHUs
ToxnecTBeHHbIE IPe00PaA30BaAHUS

o Onepuposamsb NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3amenem;

®  GLINOAHAMbL NPeodPA308AHUS. YENbIX BbIPANCEHUN. OeUCmBUs ¢ O0OHOYeHAMU
(cnooicenue, svluumaHue, YMHONCEHUE), Oeucmeusi ¢ MHO20UIeHAMU (ClodceHue, ebluumanue,
VMHOJICeHUe);

®  GLINONHAMb PA3NIOJHCEHUE MHO2OUNEHO8 HA MHOMCUMeENU OOHUM U3 CHOCODO08:
BbIHECEHUE 3a CKOOKY, SPYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

®  guI0enamsb K8aopam CyMmbl U pa3HOCMU 0OHOUNEHO8,

®  GLINOAHAMb NPeoOPA3Z0BAHUS  BLIPANCEHUL, COOEPHCAUUX CMENneHU ¢ YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, NepexoOums Om 3anucu 68 6ude CmeneHu ¢ Yenvim
OMPUYAMeNbHbIM NOKA3amenem K 3anucu 6 suoe opoou,

®  BLINOAHAMbL NPeoOPA308aHUsi OPOOHO-PAYUOHANLHLIX BbLIPANCEHUL: COKpaUjeHUe
Opobell, npusedenue aneedpaureckux opodell Kk oouemy 3HameHameno, Cl0HceHue, YMHONCeHUe,
Oellenue ancebpaudeckux opobell, 8036edeHue anreebpauyeckol Opoou 6 HaMmypalbHyl0 CMeneHb;

®  BLINONHAMb NPEOOPA30BAHUSL BLIPANCEHUT, COOEPHCAUIUX MOOYTb.

B noBceHeBHO KM3HHM U IPH U3YYEHUH APYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
guoe;

®  BLINOAHAMb NPeoOPA306AHUs ANICeOPAUYECKUX BbIPAMCEHUN NPU peuleHuu 3a0ay
Opyaux yueOHbvIX npeomemos
YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCBO, KOPEHb VPABHEHUS, peuleHue
HepaseHCcmea, PAGHOCUNbHLLE YPABHEHUS, 001ACTb OnpedeseHUs YPAGHEeHUsL,;

®  pewams JUHEUHblE YPAGHEHUs U VPABHEHUS, C8OOUMbIEe K JTUHEUHbIM C NOMOWbIO
MOAHCOECMBEHHBIX NPE0OPAZ0BAHULL,

®  pewams ypagHeHus uod x"=a ;

®  pewams ypasHeHust CNOCOOOM PAZLONCEHUS. HA MHOJCUMEN,

®  pewams TuHelHble YPAGHEHUsL U HEPABEHCBA C NAPAMEMPAMU,

B noBceHeBHOI )KM3HU M NIPU U3YYEHHH IPYTHX NMPEAMETOB:

® cocmasnsamb U peuwiamsv JTUHEUHblE , YPAGHEHUsl, K HUM C800suuecs npu peuleHuu
3a0ay Opyaux y4eOHvIX NPpeomMemos;

®  GLINOAHAMb OYEHKY NPABOON0000Us: pe3yIbmamos, NOAY4aemMblx Npu peuleHuu
JIUHENIHBIX U HEPABEHCME NPU PeUleHUU 3a0ay OpY2Uux Y4eOHbIX npeomemos;

®  guIOUpamb coomeemcmeyrwue YpasHeHus Ol COCMAGIeHUs MAmeMamuyecKoll
MoOenu 3a0aHHOL PealbHOU CUMYAyuU Ulu NPUKIAOHOU 3a0ayi;

*  yMemb UHMEPNPEemupo8amsv NOJIYHEHHbI NPU pPeueHUU YPAGHeHUs, HepaseHCmed
pe3yibmam 6 KOHmeKcme 3a0AHHOL PeaibHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu
DOyHKIUHA

e  Onepuposams NOHAMUAMU: DYHKYUOHATbHAS 3A6UCUMOCTIb, (DYHKYUSA, 2paguk
@dynKkyuu, cnocodbwl 3a0anus GyHKYulU, apeymeHm u 3HaveHue GyHKyuu, 0o1acmes onpeoeieHus u
MHOJCECB0  3HAYEHUN  (YHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYUU,



® cmpoums epaguku IUHEUHOU QyHKYuU euoa: Yy = a+%b v y=|x;

® cocmaenams YpPAGHeHUs NPAMOU NO 3A0AHHLIM YCIOBUAM. NPOXOOAwel uepes
OaHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOLL,

® uccredosamo yHKyuIo no eé epaghuxy;

®  HAXOOUMb MHOJCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCIU PYHKYUU,

B noBceHeBHOI KU3HM U TIPH U3YYEHUH APYTUX MPEIMETOB:

*  ULIIOCMPUPOBATL C NOMOWBIO ePAPUKA PEeabHYIO 3A8UCUMOCHb UL NPOYECC NO UX
XapakxmepucmuKam,
TexcToBbIE 3a1a4H

e Pewamb npocmeie U CIOJXCHble 3A0ayYl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CILONCHLIX 3a0ay OJisl
NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuames Mooeib MeKcma u Mooeib peuenus 3a0a4i, KOHCMpPYupoeams K 0OHOL
MOOenu peulenust HeCI0HCHOU 3a0ayu pazuble MoOeau MeKCma 3a0aqu;

®  3HaAmMb U NPUMeEHAMb 00a cnocoba noucka pewleHus 3a0ad (om mpebosanus K
VCILOBUIO U OM YCI08USL K MPebOBAHUIO);

®  MOOenUpo8amsb paccyicoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  gbIdenAmb DMAanbl peuleHus 3a0ayl U COOePHCanUe Kaxrcoo2o Smanda;

®  yuemb 8bIOUPAMb ONMUMANBHBIL MEeMOoO peuleHus 3a0ayu U O0CO3HABAMb 6blOOD
Memooa, paccmampuéams paziuyHble Memoobl, HAXOOUMb PA3Hble peuleHus 3a0aqi, eciu
B03MOJCHO,

®  QHATUBUPOBAMND 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbIE NPeodPA308AHUS NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAMsb
HOBble 3a0a4u U3 OAHHOU, 8 MOM HuUcie 0OpamHvle;

®  UHMeEpnpemuposams  GbIUUCIUMENbHbIE pe3yabmamysl 8 3adade, UCCLe008amyb
NOYYEHHOe peuerie 3a0a4ll,;

®  QHAMUBUPOBAMb  BCEBOZMOMNCHBIE —CUMYAYUU  B3AUMHO20  PACHONIONCEHUS.  O8YX
00bEeKMOo8 U UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpPOCMmb, 8peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha O0sudceHue 08YX 00beKmo8 KaK 8 O0OHOM, MaK U 8
NPOMUBONONIONCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUU NPU PeueHUU 3a0ay Ha 08UdCEHUe NO peke,
PpAaccmMampusams pasHvle CUCHeMbl OMcYéma,

®  pewams pazHOOOPA3HblE 3a0aYU «HA HACMUY,

® pewamsb U 0OOCHOBLIBAMb CB0€ peuieHue 3a0ay (8bl0eNAMb MAMEMAMULECKYIO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0ad PA3HBIX MUNO0E, CEA3LIBAIOUUX MPU
BeUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUdCEHUE).8bI0eNAMb IMU BENUYUHbL U OMHOUEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYupoeamv cOOCMEEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIA8blL, KOHYEHMPayuu,

®  pewams 3a0auu Ha NPOYEHMbL, 8 MOM YUCTE, CLOHCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONb3Y5 pa3HbLE CNOCOObI,

®  pewams nocuyecKue 3a0a4u pa3HbLMU CHOCObamu, 8 MoM yucie, ¢ 08yMs OJOKAMU U
¢ mpems O10KaMu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKe U Meopuu BeposmHocmell HA OCHO8e
UCNONB308AHUS U3YUEHHBIX MEMOO08 U 0DOCHOBLLBAMb PelUleHUe,



®  pewams HeClOoNHCHbIE 3a0adU N0 MAMEMAMUYecKol CImamucmuke;

®  061a0emb OCHOBHbIMU MEMOOAMU PEeULeHUsl CIONCEMHbIX 3a0ay. apugmemudecKkul,
aneebpaudeckul, nepebop 8apuaHmos, 2eoMempuieckull, 2paguueckuil, NPUMeHsIMb UX 8 HOBbIX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  guidenamb NpU peuweHuu 3a0ay Xapakmepucmuku paccmMampueéaemou 6 3aoaue
cumyayuu, OmauyHvle OMm pedanbHulx (me, 0m KOmopwlx a6Cmpazuposaniucy), KOHCMpYuposams
HOBble CUmyayuu ¢ Y4émom 3mux Xapakmepucmuk, 8 YACMHOCMU, NPU peleHuu 3a0ay Ha
KOHYeHmpayuuy, y4umvléams ni0MHOCMb 8eljecmad;

®  pewams u KOHCMPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUsL PEAIbHbIX CUMYayull,
8 KOMOpbIX He mpeOyemcsi MOUHbIL BbIYUCTUMETbHBLL PE3YIbman,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCMeEMbl Omcuemda
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

o  Onepuposams noHsMusAMU: CMOLOYAmMble U Kpy2osble Ouazpammovl, madauybl
OaHHbIX, CpedHee apupmemuyeckoe, MeOUuara, Hauboavulee U HauMeHbulee 3Ha4eHus: 6blOOPKU,
pazmax 8blO0pKU, OUCHEPCUs U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHASA USMEHYUBOCMb,

®  u3gleKamv UHGOpMayui, NPeoCmasienHylo 6 mabauyax, Ha Ouaspammas,
epagukax;

® cocmasnsimes madIUYsl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  NPUMEHAMb NPABGUILO NPOU3BEOCHUs NPU PEUEHUU KOMOUHAMOPHBIX 3a0al;

®  onepuposamv NOHAMUSAMU: CAYYAUHBLIL ONbIM, CAVHAUHBIL 6bIO0P, UCHbIMAHUE,
aleMeHmapHoe  CayuaiHoe cobvimue (UCX00), Klaccuueckoe OnpeoeieHue 6eposimHOCHmuU
CYUALHO20 CODLIMUSL, ONEPAYUY HAO CYUAUHBIMU COOLIMUAMU,

®  npedcmasisims UHGOPMAYUo ¢ NOMOWbIO Kpy2oe Jiliepa;

® pewamv 3a0auu HA GLIYUCIEHUE GEPOSIMHOCMU C NOOCYEMOM KOIUYECmEd
8APUAHMOE C NOMOUWBIO KOMOUHAMOPUKU.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u381EKAMD, UHmMeEpnpemuposams u npeobpazoevieanms ungopmayuro,
npeoCcmasieHuyo 6 mabauyax, Ha Ouazpammax, 2paQuxax, Ompaxcarowyro ceolucmea u
XapakmepucmuKu peaibHblX NPoOYecco U a61eHUll,

® onpedenamv CmMamucmudeckue XapaKxmepucmuku  6blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHus 3a0ayu;

®  OYeHUBAMb BEPOSIMHOCTIb PEAIbHbIX COOLIMULL U SIGTICHULL.
OTHomenust

o  Onepuposams NOHAMUAMU: PABEHCMBO (hueyp, pasHvie Queypol, PABEHCMBO
Mpey2oNbHUKO8, NAPALLENbHOCMb  NPAMbIX, NEePNEeHOUKYVISAPHOCMb NPAMbBIX, Velbl MeHCOY
NPAMbIMU, NEPREHOUK)TIAD,

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOWEHUSL OJIsL PEULEHUS] 3a0at, BO3ZHUKAIOWUX 8 PealbHOU HCUZHU
HN3mepenusi u BbIYMCIEHUS

e  Onepuposamv npedCmMasieHUsMU O OAUHe, NIOWAOU, 00béMEe KaK BeNUYUHAMU.
nPOBOOUMb BLIYUCIEHUS HA OCHOBE PABHOBENUKOCIU U PABHOCOCNABIEHHOCIU,

*  ¢hopmynuposams 3a0auu Ha GbIYUCTEHUE OTUH

B noBceHeBHO¥ KM3HHU U NIPH U3YYEHUH APYTUX MPEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npuMeHAmMb GOPMYIbl NPU BLIYUCIEHUSAX 8 CMENHCHLIX YYeOHbIX npeoMemax, 6
OKpydHrcaroujeli OeticmeumenbHOCmu
Hcropust MaTeMaTUKH

e Xapakmepuzoeamv 6K1A0 GbLOAIOWUXCSA MANEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U
UMBIX HAYYHBIX 0baacmel;

®  NOHUMAMb PONb Mamemamuku 6 pasgumuu Poccuu



MeTtoabl MATEMATHKH
o Ucnonv3ys u3syuenHvie Memoobl, NPOBOOUMDb  OOKA3AMENbCMBO,  BbINOJHAMD
onposepicenue;

e  Boibupams usyuennvle Memoobl U UX KOMOUHAyUU Ol PeueHUs: MamemamuieckKux
3a0ay;

®  UCNONL306AMb Mamemamuyeckue 3HAHUA Ol ONUCAHUS 3AKOHOMepHOCmel 8
OKpydHcatoujeti 0elicmeumenbHOCmuy U NPOU3BEOEHUAX UCKYCCMEA,

®  npumMeHAmb  Hpocmeluiue  NpocpaAMMHbIEe  Cpeocmed U INeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU PeuleHUU MAmemMamudeckux 3a0adu.

8 kJacc

BoinyCKHUK HAy4YUTCH:

DJIeMEeHThI TeOPUHM MHOKECTB H MATEMATHYECKOI JIOTUKH

e OrnepupoBaTh Ha 6A30BOM YpOBHE® IOHATUSAMHU: MHOMKECTBO, JJIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAICKHOCTh;

®  33/71aBaTh MHO>XECTBA MEPEUUCICHUEM UX IJIEMEHTOB;

® HaxOJUTh NepecedeHue, 00bEAMHEHUE, TTOJIMHOKECTBO B POCTEHIITNX CUTYALIUSIX;

® T[IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEP>KHEHUSI CBOMX BBHICKA3bIBAHUHN

B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

®  JCIOJIb30BaTh TI'paUUYecKOe IPEACTABICHHE MHOXKECTB JUISl OMHCAHUS pealbHBIX
MIPOLIECCOB U SABJICHHH, PU PEIICHUH 3a7a4 IPYTUX YIEOHBIX IPEIMETOB

Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSMH: HATYpallbHOE YHCIIO, L[ENOE YHUCIIO,
OOBIKHOBEHHAsI Jpo0b, JecATHYHas JpoOb, CMEIIaHHas Jpo0b, palMOHAIBHOE YHUCIIO,
apumMeTHyecKuil KBaJipaTHbI KOPEHb;

®  HCIOJIb30BaTh CBOMCTBA YHUCEII U MpaBUJIa ACHCTBUI MIPU BBIMOJHEHUHN BHIYUCIICHU;

®  JCIOJIb30BaTh MPU3HAKHU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;

®  BBINOJHATH OKPYTJIEHUE PAIIMOHAIBHBIX YMCE B COOTBETCTBHUH C MPABHIIAMH,

®  OIICHMBATh 3HAUYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIHLHOTO [EJI0T0 YHUCIIa;

®  pacro3HaBaTh PallMOHAJIbHBIE U UPPALMOHAIbHBIE YUCIIA;

®  CpaBHMBATh YHUCIA.

B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  OIICHUBATh PE3YJIbTATHI BEIYUCICHUN MPU PEIICHUN MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YHCEN B PEATbHBIX CUTYAIUSX;

®  COCTaBIIATh YUCJIOBBIE BBIPAKEHHUSI MPU PEUICHUU MPAKTUYECKUX 3a/]ad M 3aJa4 U3
JIPYTUX y4EOHBIX MPEAMETOB

ToxkaecTBeHHbIE MPEOOPA30BAHUSA

e BrmonHATE HECIOXKHBIE MpPeoOpa3oBaHUS Ui BBIYMCICHUS 3HAUYECHUN YHCIOBBIX
BBIPDAKEHMM, COJEp)KAIMX CTENEHU C HaTypalbHBIM IOKa3aTejleM, CTENeHU C IEJIbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM;

®  BBINIOJHATH HECJIOXKHBIC MPeoOpa3oBaHUs LEIBIX BBIPAKCHH: PACKPHIBATh CKOOKH,
MPUBOUTH MOJOOHBIE ClIaraeMbIe;




®  UCNOJNB30BaTh (OPMYINBI COKPALICHHOTO YMHOXXEHHUS (KBaapaT CyMMBI, KBajpar
Pa3HOCTH, Pa3HOCTh KBAIPATOB) VISl YIIPOIICHHS BEIYUCICHUN 3HAUCHUI BBIPAXKEHU;

®  BBHINOJHATH HECIOXKHBIE MpeoOpa3oBaHusl JPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIPKEHUH ¢ KBaJpaTHBIMH KOPHSIMH .

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

® [IOHMMAaTb CMBICJI 3aIIUCH YHCIIA B CTAHJAPTHOM BUJE;

®  ONepUpoBaTh Ha OA30BOM YPOBHE IOHITHUEM «CTaHIAPTHAs 3allMCh YHCIIA»

YpaBHeHusI U HEPaBEHCTBA

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSMM: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHMsI, PELICHUE YpaBHEHMsI, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHNEe HEPABEHCTBA;

®  IIPOBEPATH CIPABEIMBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemath JMHEMHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEUHBIM;

®  pelarh CUCTEMBI HECIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, ABJSETCS JIU JAHHOE YUCIIO PELIEHUEM ypaBHEHUs (HEPaBEHCTBA);

e  pewlaTh KBaJpaTHbIC YpaBHEHUs MO GOpMyIie KOpHEll KBaJpaTHOTO ypaBHEHMUS,

e  n300paXkaTh pPEUICHNS] HEPABEHCTB U UX CHCTEM Ha YHCJIOBOM MPSIMOM.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  COCTaBJIATH U PEILIaTh JIMHEWHbIE YpaBHEHMsI NPU PELICHUH 3ajad, BO3ZHUKAIOIIUX B
JpYTUX y4EOHBIX MPEAMETax

DOyHKIUH

®  HAXOJIUTh 3HaYCHHE (QYHKIMU 110 33JaHHOMY 3HAYCHHIO apTyMEHTa,

®  HAXOAUTh 3HAYCHME apryMEHTa MO 33JaHHOMY 3HAYCHMIO (DYHKIMM B HECIOMXKHBIX
CUTYaLUsX;

®  ONpEleNATh IOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOpAUHATBhl TOYKH IO €€
MI0JIO’KEHUIO HA KOOPAWHATHOM INIOCKOCTH;

®  CTPOUTH I'padUK JUHEHHON (PYHKIMH;

®  [IPOBEPSATH, ABISAETCS JIM JAHHBIA rpaduk rpadukoM 3alaHHON QYHKIMH (JTMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIHUOHAIBHOCTH);

e onpenensaTh NpUOIMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKH IepecedeHus: rpapukoB
byHKIIHI;

®  UCMOJb30BaTh CBOMCTBA JMHEWHOW (YHKUIMU U ee TpaguK MpH pelIeHUH 3a7ad u3
JIPYTUX y4eOHBIX MTPEIMETOB

CraTuCcTHKA M TeOpHsl BEPOSITHOCTEH MOCTABHMTHL IOC/Je TEKCTOBBIX 3a/1a4, KaK ¢
coJepKaHUM.

e lMers mpencTaBleHHME O CTaTUCTHYECKUX XapaKTEPUCTHKAaX, BEPOSITHOCTH
CITy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

e pemarh MOpOCTeWIIME  KOMOMHATOpPHBIE  3aJa4d  METOJOM  MpPSIMOTO |
OpraHMW30BaHHOTO TIEpedopa;

®  NPEICTaBJIATH JaHHbIE B BUE TAaOIHII, AUarpaMMm, rpaduKoB;

e  yyTaTh UH(OPMAIHIO, TPEICTABICHHYIO B BUJIE TAaOIUIIbI, AUArPAMMBI, rpaduka;

®  ONpEeaeNsITh OCHOBHBIE CTATUCTUYECKHE XapaKTEePUCTUKN YHCIOBBIX HA0OPOB;

L4 OLICHUBATL BEPOATHOCTDH COOBITHS B HpOCTCﬁMHX CIIydasx,



®  UMETh MPEJCTABICHHUE O POJIM 3aKOHA OOJBIINUX YUCET B MACCOBBIX SIBJICHHSIX.

B noBceqHeBHOM KU3HU U NIPU U3YyYE€HUM APYTUX MpPeIMeTOB:

®  OICHUBATH KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

® UMETh IMPEACTABICHHUE O pOJIM MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSITHBIX
COOBITHI;

® CpPaBHMBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MOJYYEHHBIC B IPOIECCE
pELICHUs TPUKJIAAHON 3a/1a4, U3YUCHUS PEAIbHOTO SBJICHHUS;

®  OIICHMBATh BEPOSTHOCTh PEATbHBIX COOBITUI U SBJICHUM B HECIIOKHBIX CUTYaIIHIX

TexcToBBIC 3a1a4M

e Pemarh HECIOXHBIC CIOKETHBIC 3aJa4d pPa3HBIX TUIIOB Ha BCe apuMeTHUYECKHe
JIeHCTBHS,

® CTPOUTh MOJIENb YCIOBUS 3amadd (B BHUAC TaONUIBI, CXEMBI, PUCYHKA WIH
YpaBHEHUs), B KOTOPOM JIaHBl 3HAYCHHUS JBYX W3 TPEX B3aUMOCBS3aHHBIX BEIMYHH, C IIEJIBIO
MOMCKa PENICHUS 3a/1a4u;

®  OCYHICCTBIJISITH CIIOCOO MOMCKA PEIICHUS 3a/1a4d, B KOTOPOM PAaCCyXKIECHUE CTPOUTCS
OT yCIIOBUS K TpeOOBaHHIO WJIK OT TPEOOBaHUS K YCIOBHIO;

®  COCTaBIIATH IVIaH PEIICHUS 3a]a4H;

®  BBIJICTIATH ATAIMbI PEIICHUS 33/1a4U;

®  UHTEPHPETUPOBATh BBIUMCIUTEIbHBIE PE3YNIbTAThl B  3ajJaude, MCCIEI0BATh
MOJIy4YEeHHOE PElICHUE 3a1a4H;

® 3HAThH pa3JInuMe CKOPOCTEH OOBEKTA B CTOSIUEH BOJIE, IPOTHB TEYCHUS U 110 TCUCHHIO
peKu;

e  pelaTh 33/1a4M Ha HAXOXKJICHUE YaCTHU YMCIIa M YKCTIa TI0 €r0 YacTH;

e pemath 3a7a4yd pa3HBIX TUNOB (HAa pabOTy, HAa TOKYNKH, Ha JIBUXKCHHE),
CBSI3BIBAIOIIUX TPU BEIIMYUHBI, BBIJICIATH 3TH BEJIMUUHBI U OTHOIICHUSI MEXIY HUMU;

®  HaXOJUTh MPOIEHT OT YKCIIA, YUCIO MO MPOLEHTY OT HEro, HaXOAWTh MPOLIEHTHOE
CHUYKEHUE WM MPOLEHTHOE MOBBILIEHNE BETUYNHBI,

®  pelaTh HECJIOKHBIE JIOTHUYECKUE 33]1a4l METOJIOM PACCYKICHUM.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  BBIIBUTAaTh TUIIOTE3BI O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUSX HCKOMBIX B 3a/iaue
BEJIMYMH (J1e7aTh MPUKUIKY)

HN3mepeHuss 1 BBIYMCICHUS

e BpImonHATH U3MEpPEHUE [JIMH, PACCTOSHUM, BEJIUYHWH YIJIOB, C TOMOIIBIO
MHCTPYMEHTOB JIJIs1 U3BMEPEHUN JIIMH U YTJIOB;

Hcropus MaTeMaTHKHU

e  OmnuceiBaTh OT/ACIbHBIC BBIJAIONINECS PE3YIbTAThl, MOJYyUYEHHBIE B XOJI€ Pa3BUTHUSA
MaTEeMaTHUKH KaK HayKH;

®  3HATh MPUMEPHI MATEMATHYECKUX OTKPBITHH U UX aBTOPOB, B CBSA3U C OTCUECTBEHHOU
Y BCEMHPHOM UCTOPHUEN;

e  [IOHMMAaTh POJb MAaTEMATUKH B pa3BuTUU Poccun

MeToabl MaTeEMaTUKH

e Bruibupare noaxoAsiui W3YYEHHBIH METOJ [UIsl PEUICHUH HW3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a/1a4;



e [lpuBoauTh mpuMEpH MaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B  OKpy’Karollen
JNENCTBUTENBHOCTH U IPOU3BEIEHUAX UCKYCCTBA.

BbInycKHUK MOJIY4YUT BO3MOKHOCTh HAYUYHThCS B 8§ Kjacce mo pasjiesnaM Kypca
CJIeAYIOIIUM YMEHHAM:
DJIeMeHThI TEOPUU MHOKECTB M MATEeMATHYECKOI JTOTHKH

L4 Onepupoeamzf‘ NOHAMUAMU. onpedeﬂeﬂue, meopema, axkcuoma, MHOIAICECMEO,

XapaxkmepucmuKky MHOMCeCmsed, 3JleMeHm MHOXCecmed, nycmoe, KOHeuHoe U OecKOHeuHoe
MHOIHCECTB0, NOOMHONCECMBO, NPUHAOIEHCHOCMb, BKIIOYEHUE, PABEHCTNEO MHONICECME,

®  U300padiCcamv MHOIHCECMBA U OMHOUIEHUE MHONCECTE C NOMOWbIO Kpy2os Jiliepa,

® onpedenamv  NPUHAONIEHCHOCMb  DIEMEHMA  MHONCeCmsy,  00beOuUHeHulo U
nepeceuyeHu0 MHOJCecms,

®  3a0aeamb MHONCECMBO C NOMOWDIO NEPEYUCTeHUs. IeMEHMO8, CJLOBECHO20
onucanus;

® onepupoéamv  NOHAMUAMU.  6bICKA3bIGAHUE,  UCMUHHOCMb U JIOHCHOCHIb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHULl, ONepayuyu HaAo BbICKA3bIGAHUAMU. U, UIU, He,
VCII08HbBIE BbICKA3bIGAHUS (UMNIUKAYUL);

®  Cmpoumb 8bICKA3bIGAHUS, OMPUYAHUS BbICKA3bIGAHUIL.

B noBceaHeBHOIi )KM3HM M PU U3YUYeHHH APYTHX MPeEAMeTOB:

®  Ccmpoumbs YenouKu yMO3aKitoueHUll Ha OCHO8e UCNOIb308AHUS NPAGUIL IOUKIL,

®  UCNONBL308AMb  MHOJNCECMBAd, ONepayuu ¢ MHONCeCMBAMU, Ux 2paguueckoe
npeocmasienue 01 ONUCAHUS PealbHbIX NPOYECcos8 U A61eHUl
Yuciaa

e Onepuposamv NOHAMUAMU: MHONCECMEO HAMYPATbHBIX YUCET, MHONCECMBO YENblX
yycen, MHOMCECMBO PAYUOHANbHBIX YUCeN, UPPAYUOHANLHOE YUCTO, K8AOPAMHbIUL KOPEHb,
MHOJICECmMB0 OeliCM8UMENIbHbIX YUCENI0, 2e0MempudecKas UHmepnpemayus HamypaibHbIX,
Yenvlx, payuoHAIbHbIX, OCUCEUMENbHBIX YUCE,

®  NOHUMAMDb U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPAILHO20 YUCIA,

®  GLINOJHAMb GLIYUCIEHUS, 8 MOM YUCILE C UCNONIb308AHUEM NPUEMOSE PAYUOHANLHBIX
8bIYUCTCHUU,

®  GLINONHAMb OKPY2NleHUE PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

®  (CpasHusamv payuUoHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npPedcmasAmb payUoOHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpsA0OHUBAMb YUCILA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOuU,

o naxooums HO/ u HOK uucen u ucnonvs3o6ams ux npu peueHuu 3a0au.

B noBceaHeBHO KU3HM ¥ NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  NpuMeHAmb NPAsUNd NPUOTUNCEHHBIX BbIYUCIEHUL NPU peueHuu NpaKmuieckux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GLINOJHAMbL CPABHEHUE Pe3VIbMamos BbIYUCIeHUL NPU peueHUuu NpaKmuieckux
3a0ay, 6 Mom yucie NPUOTUNHCEHHBIX BbIYUCTECHULL,

® cocmasnameb U OYEHUBAMdb HYUCIOBblEe BbIPANCEHUS. NPU PeuleHUuu NpaKmuyeckux
3a0a4 u 3a0a4 uz opyaux y4eOHvlX npeomemos,

®  3anUCLIBAMb U OKPY2AMb YUCI0BbLE 3HAUEHUS PeAbHbIX GEIUYUH C UCNOIb30BAHUEM
DA3HBIX CUCTEM U3MEPEHUSL
ToxnecTBeHHBIE MPEOOPA3OBAHUSA

e  Onepuposamsb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
yenvlM OmpuyamenbHblM NoKazamenem,

4 3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICIL,YMETb MCIIOJIb30BaTh IOHATHUEC U €0
CBOIiCTBa IIpyu NpOBCACHNU paCCY)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



®  GLINOAHAMbL NPeodPA308aAHUSI YENbIX GbIPANCEHUN. OelCmBUs ¢ O0OHOUIeHAMU
(cnoscenue, evluumanue, YMHOJCEHUE), OelCmEUsi ¢ MHOOUIEHAMU (CILOJCeHUe, BblYUmMAaHue,
VMHOOICEHUe);

®  GLINOAHAMb PA3NI0JCEHUEe MHOSOUICHO8 HA MHONCUMENU OOHUM U3 CHOCODO0B:
BbIHECEHUE 3a CKOOKY, SPYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO2O YMHONCEHUSL,

®  guI0enamsb K8aopam CyMmbl U pa3HOCMU OOHOUNEHO8,

®  PACKNA0bIBAMb HA MHONCUMENU KBAOPAMHBIUL MPEXUTIEeH,

®  GLINOAHAMbL NPeoOPA3Z0BAHUS  BLIPANCEHUL, COOEPHCAUUX CMENneHUu ¢ YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yenvim
ompuyamenbHblM NOKA3amenem K 3anucu 8 guoe opoou;

®  GLINOAHAMbL NPeodPA308aHusi OPOOHO-PAYUOHANLHLIX BbIPANCEHUU: COKpAWeHUe
Opobell, npusedenue aneedpaureckux opodetl Kk 0ouemy 3HameHameno, Cl0AHceHue, YMHONCeHUe,
OenleHue aneebpauyeckux opodell, 8036e0eHue areedpauyeckol 0poou 8 HaMmypaibHyo U Yeiyro
OMPUYAMENbHYIO CIeNneHb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  guldenamsb K8aopam CyMmbl UIU PAZHOCIU OBYYIIEHA 8 BbIPANCEHUSX, COOEPHCAUUX
K6a0pammubvle KOpHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX MOOYTb.

B noBceaHeBHOI )KM3HM ¥ IPU U3YYE€HHH IPYTUX NMPEAMETOB:

®  BLINOAHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeoOPA306aAHUs ANCeOPAUUECKUX BbIPAJICEHUN NPU peuleHuu 3a0ay
Opyeux yueOHbvlX npeomemos
YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposame NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUs, PEUeHUe
HEepPAaseHCcmeda, PAGHOCUNbHbIE YPAGHEHUs, 001acmb onpedeieHus YpaeHeHus (HepaseHcmad,
cucmemvl YpagHeHUll Ul HEPABEHCME);

®  pewams JUHEUHblE YPAGHEHUs U VPABHEHUS, CEOOUMbIE K JUHEUHbIM C NOMOWbIO
MOXNCOeCMBEHHbIX NPeobpPa308aHUl,

®  pewams KEAOPAMHble VYPAGHEHUs U YPAGHEHUs, CBOOUMble K K8AOPAMHLIM C
ROMOWBIO MOACOECMBEHHBIX NPEOOPA306AHUIL,

®  peuwamsb OpOOHO-TUHEUHbLE YPABHEHUS,

o pewams ypasnenus euda X" =a;

®  pewams YpasHeHUs CNOCOOOM PA3LONCEHUS HA MHONCUMENU U 3AMeHbl NePEMEHHOU,

®  UCNONB308AMb MEMOO UHMEPBANO8 O/l PeueHUs. YeablX U OPOOHO-PAYUOHATLHBIX
HepaseHcmae;

®  peuwams NuHelHble YPAGHEHUs U HEPABEHCNBA C NAPAMEMPAMIU,

®  peuams HeC0NHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuams HeCO0NHCHbLE CUCTNIEMbL TUHEUHBIX YPABHEHULL C NApAMEempamu,

®  peulams HeC0NHCHbLE YPABHEHUS 8 YEbIX YUCILAX.

B noBceHeBHOI )KM3HU M NIPU U3YYEHHH IPYTHX NMPEAMETOB:

® cocmasenams U peulamv JUHelHble U K8AOpPAmHbvle YPAGHEeHUs, VPAGHEeHUs, K HUM
c800AWUeCs, CUCMeMbl TUHEUHbIX YPAGHEHUN, HEPABEHCME NPU PeueHUU 3a0ay OpY2ux yueOHbIX
npeomemos;

®  GHINOIHAMb OYEHKY Npagoonooodus pe3yibmamos, NOIVYAeMblX HpU peueHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUL U CUCeM JUHEUHbIX YPAGHEeHUll U HEePABeHCME Nnpu
peutenuu 3a0ay Opy2ux yueOHvix npeomMemos;

®  guLIOUpamMb COOMEEMCMEYIOUUE VPABHEHUS, HEePABEHCMEA U UX CUCTeMbl, Ol
COCMAGIEHUSI MAMEMAMU4eckol Mooelu 3A0aHHOU PeanbHOU CUmyayuu uiu NnpukiaoHou
3a0auu;



®  yMemb UHMEPNPemuposams NOJYYEHHBIN NPU PeueHUuU YPAaeHeHUs, HePAGeHCmea
UU cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOl CUMyayuu Uiy NPUKIaoHoU 3a0a4u
DOyHKIUUHA

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHASL 3A6UCUMOCTMb, (DYHKYUS, 2pagux
@dyHKyuu, cnocodwl 3a0anus GyHKYuU, apeymeHm u 3HaveHue GyHKyuu, 0o1acmes onpeoeieHus u
MHOJCECMB0  3HAYEHUl  (YHKYUU, HYIU  @QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCIb/HEUEMHOCINb PYHKYUL,

o cmpoums  epaguku  JUHEUHOL, K8aOpamuuuou  yHKyui, 0bpammol

k
nponopyuonarbHocmu, Qynkyuu euda: y =a+ TSR A Ix,y=3x;
X+

® Ha npumepe KEAOPAMuuHOU (DYHKYuu, UCHOIb306aMb NPeobpA306anus 2paguka
ynxyuu Y=Ff(X) ons nocmpoenus epaguxos pynxyuii y = af (kx+b)+c;

®  cocmasnsims YPAaeHeHus NpsMoU N0 3A0AHHLIM YCI0BUAM: NPoXooaujeli uepe3 0ge
MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsyel uepe3 OAHHYIO MOYKY U NAPALIelbHOU
OaHHOU NPAMOU;

® uccrnedogamsv QYHKYUIo no eé epaguxy;

®  HAXOO0UMb MHOJCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

*  ULIIOCMPUPOBATb C NOMOWBIO ePAPUKA PeaTbHYIO 3A8UCUMOCHb UIU NPOYECC NO UX
XapaxkmepucmuKkam,

®  UCNONL308aMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU PEeUeHUU 3a0ay U3
Opyeux yueOHbvlX npeomemos
TekcToBbIE 3a1a4n

e Pewamb npocmeie U CILOJCHblE 3A0ayl PA3HLIX MUNOS, a4 MAKdICEe 3a0ayu
NOBbIULEHHOU MPYOHOCIUL;

®  UCNONB308aMb PA3HbIE KpAMKUe 3aNUCU KAK MOOeIU MeKCMO8 CLONCHBIX 3a0ay O
ROCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

*  paziuuames Mooeib MeKcma u Mooelb Peuetus 3a0a4u, KOHCMpPYupoeams K 0OHOU
MOOenu peuleHUs HeCI0ACHOU 3a0ayll pasHvle MOOeIU MeKCma 3a0ayi;

®  3HaAmMb U NpuMeHamb 00a cnocoba noucka peutenus 3aday (om mpebO8aHUs K
YCIOBUIO U OM YCI08USL K MPebOB8AHUIO),

®  MOOenUpO8amb PACCYICOCHUsL NPU NOUCKE PEULeHUst 30U ¢ NOMOWbIO 2PpAg-cxembl,

®  gblIdenAmb DMAanbl peuleHus 3a0ayu U COOePHCaHUe Karcoo2o Smand;

*  yumemb 8bIOUPAMb ONMUMALLHBIL MEMOO peueHUs 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmMampuéams paziuyHvle Memoobl, HAXOOUMb pAasHble peuleHus 3a0adi, eciu
B03MOJICHO,

®  QHAIUBUPOBAMNDb 3AMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOAHAMb PA3NIUYHbIE NPeodPA308AHUSL NPEOTOHNCEHHOU 3a0ayl, KOHCMPYUPOBAMyb
HOBble 3a0a4U U3 OAHHOU, 8 MOM YUucie 00pamHvle;

®  uUHmMepnpemuposams  GbIYUCIUMENbHbIE pe3ylbmamysl 6 3adaue, UCCIe008amy
HOJYYEHHOe peuenue 3a0a4l;

®  QHATUBUPOBATL  BCEBOZMONCHbIE —CUMYAYUU  83AUMHO20  PACNOJIONCEHUS  O8YX
00beKmMo8 U UMEHeHUe UX XAPaKmMepUucmuKx npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8pemsl,
paccmosiHue) npu peuleHuu 3a0ay Ha O8udceHue 08yX 00bEeKMo8 KAK 6 O0OHOM, MaxK U 8
HPOMUBONONIONCHBIX HANPABTIEHUSAX,

®  UCCTe008aMb BCEBOZMONCHbIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
PAccMampusams pasHvle CUCHEeMbl OMcYéma,



®  pewams pazHooOpa3Hble 3a0aYU «HA YACMUY,

® pewams U 0OOCHOBLIBAMb CB0€ peuieHue 3a0a4 (8blOeisimb MAMeMAmMuU4ecKyro
OCHOBY) HA HAXOJHCOEHUE YaACMU YUCAA U YUCTA NO €20 YACTU HA OCHO8E KOHKDEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOE, CEA3bIBAIOUUX MPU
senUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUICEHUE).8bIOCIAMb MU BEIUYUHbL U OMHOWEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpYyupoeamv cOOCMEEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIABblL, KOHYEHMPAayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTLE, CLONCHbIE NPOYEHMbI C 0O0CHOBAHUEM,
UCNONBb3YS pa3HbLE CNOCOObI;

®  pewams nocuyecKue 3a0aul pasHbLMu CnOcobamu, 8 Mom yucie, ¢ 08yMs O10KAMU U
¢ mpems O10KaMu OAHHBIX C NOMOWbLIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHOBe
UCNONB308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLLBAMb PeUleHUe,

®  peuwams HeC0NHCHbIE 3a0ail NO MAMEMAMUYECKOl CIamucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEeULeHUsl CIONCEMHbIX 3a0ay. apugdmemuiecKkul,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempudeckull, epaguieckuil, NPUMEHsIMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  guldenamb Npu peuweHun 3a0ay Xapakmepucmuku paccmMampueaemol 6 3aoave
cumyayuu, OmauYHbvle OMm PeaibHblX (me, Om KOMOPbIX a6Cmpasuposaiiucy), KOHCMpyuposanms
HOBble CUMYayuu ¢ Y4émom 3Mux Xapakmepucmux, 8 4ACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYEeHmpayuuy, y4umsléams ni0MHOCMb GeUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAbHbIX CUMYAYULl,
8 KOMOpbIX He mpeOyemcs MOUHbIL BbIYUCTUMENbHBIL Pe3YIbman,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCcUemd
CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e  Onepuposams nowaAmMuAMU: CMOLOYamMble U Kpy2osble Ouazpammsl, maodauybsl
OaHHbIX, CpeOHee apu@memuyeckoe, MeOuanda, Hauboavuiee U HauMeHbulee 3HaUeHus: 8blOOPKU,
pazmax 8blO0pKU, OUCHePCUsl U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHAS USMEHYUBOCTb,

® uzgleKkamv UHGoOpMayui, NpPeoCmasiieHHylo 6 mabauyax, Ha Ouaspammax,
epagukax;

® cocmasnams madaUYsl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAL YUCIA, NEPEeCAHO8KU U COYEMAHUs,
mpeyzonvhuk Ilackans;

®  NPUMEHIMb NPABGUILO NPOU3BEOCHUS. NPU PEUEHUU KOMOUHAMOPHBIX 3a40al,

®  onepupoéamv NOHAMUSAMU: CHYYAUHBLIL ONbIM, CAVHAUHBIL 6bIOOp, UCHbIMAHUE,
aleMeHmapHoe  CAyuaiHoe cobvimue (UCX00), Klaccuueckoe OnpeoeieHue 6eposimHOCHmuU
CYUALHO20 CODbIMUSL, ONEPAYUU HAO CYUAUHBIMU COOLIMUAMU,

®  npedcmasiamov UHGOPMAYUIO C NOMOWDBIO KpYy208 Diliepa;

® pewams 3a0auu HA GbIYUCICHUE BEPOSIMHOCIU C NOOCYEMOM KOIUYECEa
8APUAHMOB C NOMOULIO KOMOUHAMOPUKU.

B noBceHeBHO¥ KU3HM U NIPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

®  u381EKAMY, UHmMeEpnpemuposams u npeobpazoevieamy ungopmayuio,
NPeOCMAsieHHylo 8 MmadIuyax, Ha Oudepammax, 2pagukax, Ompaxicarwyro Cceoucmed u
Xapakxmepucmuxu peanbHblX Npoyecco8 U A61eHUll;

® onpedenamv CmamMucmudeckue XapaKxmepucmuxku  6blOOpoK no  mabauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHus 3a0ayu;

®  OYeHUBAMb 8EPOSIMHOCTNG PEAbHbIX COOLIMULL U SGNIEHU.
OTHoweHNs



o  Onepuposamv NOHAMUAMU: PABEHCMBO ueyp, pasHvle @uaypbvl, paBeHCHEo
Mpey2oNbHUKO8, NAPALIEIbHOCMb NPSIMbIX, NEPNEHOUKYISPHOCMb NPAMbIX, Velbl MeHCOy
NPAMbIMY, NEPNeHOUKYIAp, HAKIOHHAA, NpoeKyus, nooodue @ueyp, nodobHvie ¢ueypol,
nO00OHbBLE MPEY2OIbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peutenuu 3a0a4;

®  Xapakmepuzo08amv G3AUMHOE PACNONOJCEHUe NPSAMOU U  OKPYICHOCMU, O08YX
OKDYAHCHOCMELL.

B noBceHeBHO KU3HM U IPH U3YYEHUH APYTUX NMPEIMETOB:

®  UCNONL308aMb OMHOWEHUsL OJisl PEULeHUs. 3a0aU, BO3HUKAIOWUX 8 DeAIbHOU HCUSHU
H3mepeHusi U BIYUCTEHUS

e  Onepuposams npedcmasienuamu o0 OJUHe, NIOWAOU, 00bEMe KAK BeNUdUHAMU.
Ipumensmo meopemy Ilugpazopa, ¢popmyner niowaou, o6véma npu peuwieHuu MHO2OULALOBbIX
3a0au, 8 KOMOPLIX He 6Ce OaHHble NPeOCMABIEHbL IBHO, A MPebYIOm 8bIMUCTEHUL, ONEPUPOBAND
bonee WUpoKUM KOIUYecmeom hopmyn ONUuHbL, NIoWaAol, 06vEMA, 8bIYUCTAMb XAPAKMEPUCTUKU
KoMOuHayuti ¢pueyp (oKpyscHocmell U MHO20Y20JIbHUKOB) BbIYUCAMb DPACCMOAHUSL MENCOY
Queypamu, npumeHamos mpucoHomempudeckue Gopmyavl Oiisl GbIYUCIEHUU 6 00jee CIONHCHBIX
CYUAsIX, NPOBOOUMb BbIYUCAEHUS. HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABIEHHOCMU,

®  1POBOOUMb NPOCMIblE BLIYUCTIEHUS HA 00BEMHBIX MeNax,

o dopmyruposams 3a0auu HA GblYUCTEHUE OJIUH, NIOWAOeU U Peuams Uux.

B noBceaHeBHOI :KM3HU ¥ IPU U3YYE€HHH IPYTUX NPEAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npuMeHAmMb GOPMYIbl NPU BGLIYUCIEHUSAX 8 CMENCHLIX YYeOHbIX NpeoMemax, 6
OKpYdHcaroujeli 0eucmeumenbHoCmu
HcTopust MaTeMaTnuKH

*  Xapakmepuzoeamv 6K1A0 8bLOAIOWUXCS MAMEMAMUKOS 8 PA38UMUE MAMEMAMUKU U
UHBIX HAYYHBIX 0Oaacmel;

®  NOHUMAMb PONb Mamemamuku 6 passumuu Poccuu
MeToabl MATEMATHKH

o Ucnonv3ys u3zyueHHvle Memoovl, NPOBOOUMb  OOKA3AMENbCMBO,  8bINOJHAMD
onpogepoicerue;

®  Buibupams uzyuenHvie Memoobl U UX KOMOUHAYUU O peulenuss MAmemMamudecKux
3a0ay;

®  UCNONL308AMb MamMeMamuyeckue 3HAHUs Olsl ONUCAHUSL 3AKOHOMepHOCmel 8
OKpYJHcaloujeli 0elUcmaumenbHOCMU U NPOU3BEOEHUSIX UCKYCCMEA,

®  npuMeHAmb  npocmeluiue  NPOSPAMMHbIE — CPEOCm8A U INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PEeUleHUU MAMeMamu4ecKux 3a0ay.

9 kJacc

BbINyCKHUK HAYYUTCS:

DJIeMEHTbI TEOPHH MHOKECTB U MATEMATHYECKOH JIOTHKH

e OmnepupoBaTh Ha 6a30BOM ypOBHE® MOHATHUSAMHU: MHOKECTBO, JJIEMEHT MHOKECTBA,
IOAMHOKECTBO, HpI/IHa)IJ'Ie)KHOCTB;

e  3ajaBaTh MHOXECTBA MEPEUNCIICHUEM UX JICMEHTOB;

¢ HaXOIUTb MEPCCCUCHUC, O6T>CI[I/IHCHI/IC, IMIOAMHOKECTBO B HpOCTCﬁH.IPIX CUTYyalUsIX,

S31ech U manee — paco3HaBaTh KOHKPETHBIE IIPUMEPHI OOLIMX HOHATHI 10 XapaKTEPHBIM HPH3HAKAM, BHIIOIHATE
JICUCTBHSL B COOTBETCTBUH C ONPEJICIICHUEM U MPOCTEHIIUMH CBOMCTBAMU TTOHSATHI, KOHKPETH3UPOBAThH MPHUMEPAMHE
o011Me ITOHITHS.



e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMHU: ONpEICICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO;

® [IPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI AJIsl IOATBEPKHEHUSI CBOMX BbICKA3bIBAaHUI

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

®  HCNOJNB30BaTh TpauuecKoe MPe/CTaBICHHE MHOXKECTB JJISl ONUCAHUSA PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3a71a4 IPYTHX YUeOHBIX IPEIMETOB

Yucaa

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHSIMHU: HATYypaJIbHOE YMCIIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHast JIpo0b, JecsATHYHas JApoOb, CMeEHIaHHas JpoOb, palMOHAIBHOE YHCIIO,
apu(MeTHUECKUI KBaIPaTHBIM KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U NIPABUJIA ACWCTBUM IIPU BBIIOJIHEHUYU BBIYMCICHUN;

®  HCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipy BBINOJIHEHUN BBIYUCICHUN
Y PELICHUH HECIIOXKHBIX 3a7ay;

®  BBIIOJHATH OKPYTJICHUE PAMOHAIBHBIX YHCE] B COOTBETCTBHH C IIPABHIIAMU;

e  OLICHMBATh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 IOJOKUTEIBHOTO LENOr0 YUCIa;

®  pacro3HaBaTh PALMOHAIBHBIEC U UPPALMOHAIBHBIC YUCIIA;

®  CpaBHUBAaTh YHCIIA.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  OLCHUBATh PE3YJIbTAThl BBIYMCIECHUIN IIPU PEILICHUU NPAKTUYECKUX 3a/1ay;

®  BBINOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALIMSIX;

®  COCTaBJIATH YMCJIOBBIE BBIPAXKEHUS IPU PELICHUM IPAKTUYECKUX 3a/lad U 3a7ad U3
JpYTUX y4EOHBIX MIPEIMETOB

ToxnecrBeHHbIE IPe0Opa30BaHUA

e BpInosnHATe HecnoXHbIE NPeoOpa3oBaHUS AJS BBIYMCICHHMS 3HAUYEHUI UYMCIIOBBIX
BBIDAKECHMM, COAEP/KAIMX CTEIEHU C HATypalbHBIM II0KAa3aTeleM, CTENEHU C LENbIM
OTPHLIATEIIBHBIM ITOKA3aTelIeM;

®  BBINOJIHATH HECIOXKHBIE MPEOOPa30BaHUs LIENbIX BBIPAXKEHUN: pacKpbhIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;

®  UCNOJIb30BaTh (OPMYJIBI COKpAIIEHHOTO YMHOXEHHUs (KBaapaT CYMMBI, KBajapaT
Pa3sHOCTH, Pa3HOCTb KBAJIPATOB) AJIsl YIPOIIEHUS BBIYMCICHUN 3HAaUE€HUI BbIpaXKEHUH;

®  BBHINOJHATH HECIOXHBIE MpeoOpa3oBaHusl JPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIPAXCHUH C KBaJIpaTHBIMU KOPHSMH .

B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

e [IOHMMAaTh CMBICII 3aIIMCH YHCJIA B CTAHAAPTHOM BH/JIE;

e onepupoBaTh Ha 6a30BOM ypOBHE MOHSATUEM «CTaHAAPTHAs 3aIUCh YHCITa»

YpaBHeHHsI M HEPABEHCTBA

e OmnepupoBarb Ha 06a30BOM ypOBHE MOHSATHSIMM: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHHUs, PEIICHHE YPaBHEHHsI, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;

®  IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JMHEWHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJAIIMECH K
JIMHENHBIM;

®  pemarh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  TIPOBEPSATH, SABJISCTCS JIU JAHHOE YHCIIO PEIICHUEM YpaBHEHHS (HEPaBEHCTBA);



e  pemiath KBaJpaTHBIC YpaBHEHHS 110 GOpMYJie KOpHEH KBaJIPaTHOTO YpaBHEHHUS;

e  u300paXkaTh pelIeHHsI HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSMOM.

B noBceaHeBHOM KU3HM M NIPH M3Y4YEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH U PELIATh JIMHEWHbIE YPaBHEHMsI IIPU PELIECHUM 3aja4, BO3HUKAIOIIUX B
JIpYrux yueOHbIX IpeaMeTax

DOYyHKIUH

®  HAaXOAUTh 3HaYCHME (QYHKILMU IO 33JaHHOMY 3HAYEHHIO apryMEHTa;

®  HAXOAUTh 3HAYCHHME apryMEHTa IO 33JaHHOMY 3HAYCHMIO (DYHKIMM B HECIOMKHBIX
CUTYaLUsX;

®  ONpeleNATh IIOJOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOpAUHATBI TOYKU IO €€
II0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTH ONpEAETCHUS, MHOXKECTBO 3HAYCHUH, HYIH
(GyHKLMH, TPOMEXYTKHM 3HAKONOCTOSHCTBA, IIPOMEXYTKHM BO3pacTaHMs U  yObIBaHUS,
HauOoJIbllIee M HaUMEHblIee 3HaYeHUs (PYHKIINH;

e  cTpouTh rpaduK JUHEHHON QYyHKIUY;

®  TIPOBEPSATH, ABJIACTCS JIU AAHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOM,
KBaJPaTHYHOM, 0OpaTHON MPOIOPIHOHAIBHOCTN);

e omnpenenaTbh NPUOIMKEHHBIE 3HAYEHHUS KOOPIMHAT TOYKHM IepeceueHHsl IpauKoB
byHKIIUI;

e omepupoBath Ha  0a30BOM  YpPOBHE  IOHATUSAMH:  IOCJIEJOBATEILHOCTD,
apupMeTHUecKas IPOrpeccHsi, FeOMETpHUECKas IPOrpeccHs;

e pemarth 3a7auyd HAa INPOIPECCHM, B KOTOPBIX OTBET MOXET OBITh IOJy4YeH
HEMOCPEACTBEHHBIM NOACUETOM 0e3 mpuMeHeHUs (HopMy.

B noBcenHeBHOM KM3HHM U NIPH U3YYCHUH APYTHX NPEIMETOB:

®  WCNOJB30BaTh IpaUKU PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH /ISl OTIPEeNIeIeHUs UX
CBOWCTB (HauOoOJIbIIME M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pacTaHHWs U YObIBaHMA,
00J1aCTH MOJIOXKUTENIBHBIX U OTPULIATENIbHBIX 3HAUEHHH U T.11.);

®  HCIIOJIb30BAaTh CBOWMCTBA JIMHEHHON (YHKIUU U ee rpa@uK Mpu pelIeHUU 3a/1ad U3
JPYTruX y4eOHbIX IPEAMETOB

CraTucTHKA M TeOpHs BEPOSITHOCTEH NMOCTABHMTHL IOCJIE TEKCTOBBIX 3aJa4, KaK €
COJeP/KAHUM.

e lmerp mpeacTaBieHHME O CTAaTUCTUYECKHUX XapaKTEPUCTHKAaX, BEPOSITHOCTU
CJIy4aifHOrO COOBITHSI, KOMOMHATOPHBIX 3ajayax;

e pemarh [pocTellIMe  KOMOMHATOpHBIE  3aJaud  METOAOM  MpSMOro U
OpraHW30BaHHOTO MEpedopa;

®  [IpE/ACTaBIATH JAAHHBIE B BUJE TaOIUL, 1UarpaMm, rpaukos;

e  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJE TaOJIUIbI, IUarpaMMbl, rpaduka;

®  OMpeneNniaTh OCHOBHbBIE CTATUCTUYECKUE XapAKTEPUCTUKN YHCIOBBIX HAOOPOB;

®  OIEHHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIIyUasix;

®  UMETb IPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBIICHUSX.

B noBceaHeBHO KU3HM ¥ NIPM U3YUYEHHHU APYTUX NPeIMETOB:

®  OLIEHUBATh KOJIMYECTBO BOZMOXKHBIX BAPUAHTOB METOJIOM Iepebopa;

¢ UMETh MpPEJICTaBICHHE O POJIM MPAKTUUYECKH JIOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHI;



® CpaBHMBaTb OCHOBHBIE CTaTUCTHMYECKHE XAPAKTEPUCTUKH, MOJYyYEHHBIE B IIPOLIECCE
pelIeHus: TPUKIaTHON 3a/1a4M, U3YUEHUS PEaIbHOTO SIBICHUS,

®  OLCHMBATh BEPOSTHOCTb PEAJIbHBIX COOBITUI U SIBICHUN B HECIIOXKHBIX CUTYaLUAX

TexcToBBIC 3a1a4M

e Pemarh HECIOXKHBIC CIOKETHBIE 33a[Jaud pPa3HbIX THIIOB Ha Bce apU(pMETHUYECKHE
JIehCTBHS,

® CTPOUTH MOJIENb YCIOBUS 3ajaud (B BHUAE TaONUIBI, CXEMbI, PHUCYHKa WIH
YpaBHEHHUS), B KOTOPOW JaHbl 3HAUEHUS ABYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYUH, C LIEJIBIO
IIOMCKa pelIeHUs 3a/1a4H;

®  OCYUIECTBJIATH CIOCOO MOMCKA PElIeHUs 33/1a4d, B KOTOPOM PaCCy>KICHHE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUUIaH PEIICHUS 33/1auH;

e  BBIJCIATH ATAlbl PELICHUS 331a4U;

® UHTEPHPETUPOBAaTh BBIYMCIUTENbHbIE pPE3yJAbTaThl B  3ajade, HCCIEN0BATh
MIOJIyYEHHOE PEIlIEHUE 3aauu;

®  3HAThH pa3JInuMe CKOPOCTEH OOBEKTA B CTOSIUEH BOJIE, IPOTHB TEUYCHUS U 110 TCUCHHUIO
peku;

e  pelmaTth 33Ja4M Ha HAXOXKJIEHUE YaCTH YKCiIa U YUCIia 10 €ro YacTu;

e pemath 3a7a4yd  pa3HBIX TUIOB (HAa pabOTy, HAa TOKYNKH, Ha JIBUXKCHHE),
CBSI3BIBAIOIIUX TPU BEJIUYUHBI, BBIICISITh T BETMYUHBI U OTHOIICHUS MEX1y HUMH;

®  HaxoJuTh IPOLEHT OT YMCJA, YUCIIO [0 MPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE
CHU)KCHHE WJIH MPOLIEHTHOE MOBBIIICHUE BEIMYMHBL;

®  peliarh HeCJIO0XKHbIE JIOTUYECKUE 3a]aull METOJIOM PaCCyKACHUM.

B noBcenHeBHO KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:

®  BBIJABUIATh T'MIIOTE3bl O BO3MOXKHBIX MPEJEJIbHBIX 3HAYEHMSIX HCKOMBIX B 3a/1aye
BEJIMYMH (J1e7aTh IPUKUIKY)

OTHOmEeHust

e OnepupoBaTb Ha 0a30BOM YpOBHE MOHSATHAMM: PABEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, NapauIeIbHOCTh MPSMBIX, MEPHEHAUKYISIPHOCTh MPSMBIX, YIJIbI
MEXy NPSMBIMH, IEPHEHANKYIISIP, HAKIOHHAs, TIPOESKIHSI.

B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  CIOJIb30BAaTh OTHOIIEHUS JUIsI PELICHUS MPOCTEHIIMX 3a/ady, BO3HUKAIOUIUX B
pEATbHOM )KU3HHU

N3mepenus u BbIYMcIeHUS

e BbInonHATE H3MEpEHUE NIUH, PACCTOSHUN, BEIMYMH YIVIOB, C IIOMOIIBIO
MHCTPYMEHTOB IS U3MEPEHUH JJIUH U YTIJIOB;

e npuMeHATH (OpMyJbl MEPUMETpa, IUom@and M 00bEMa, IMIIOUIATU TMOBEPXHOCTH
OTJIEbHBIX MHOTOI'PaHHUKOB IPY BBIUKCIEHUSIX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIIOBUU;

e npuMeHATh TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHHUS JUIS
BBIUNCJICHMS JUIMH, PACCTOSTHUH, IIJIOLIAAEH B IPOCTEMIINX CIIydasix.

B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:

®  BBIYNCIATH PACCTOSHMS Ha MECTHOCTH B CTaHAAPTHBIX CHUTyalUsX, IUIOIIATU B
NPOCTEUIINX CIyYasx, IPUMEHATh GOPMYIIbI B IPOCTEUIIINX CUTYaLUsAX B TOBCEHEBHOM KU3HU

Hcropus MaTeMaTHKHU



e  OnuceiBaTh OTACJIbHBIC BBIJAIOIIUECS PE3YyJIbTaThl, MOJYYEHHBIE B XOJI€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH;

®  3HATH MPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOMN
Y BCEMUPHOH UCTOPUEH;

® [IOHMMAaTh POJIb MAaTEMaTUKH B pa3BuTUU Poccuu

MeToabl MaTeMAaTUKH

e Bribupare noaxoAsuuii W3YYEHHBIH METOJ [UIsl PEUICHHMH W3YYEHHBIX THUIIOB
MaTEeMaTUYeCKHUX 3a/1a4;

e [IpuBomuTh mpUMEpbl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B  OKpyKarouei
JIEUCTBUTEIILHOCTU U MPOU3BEACHUSIX UCKYCCTBA.

BoinyckHuk noayuum 803mMo)icHOCHb Hayuyumovcsa 6 9 Kiacce no pazoenam Kypca
CLeOYIOUWUM YMEHUAM:

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTHKH

o  Onepuposamv® nomsmusmu: onpedenenue, meopema, aKCUOMA, MHOICECMEO,
XapakxmepucmuKku MHOHXCeCM8d, JJeMeHm MHOXCecmsed, nycmoe, KOHeuHoe U 0OecKOHeuHoe
MHOIHCECTBO, NOOMHONCECMBO, NPUHAOTIEHCHOCMb, BKIIOYEHUE, PABEHCTNEO MHONCECME,

®  U300padcameb MHONMCECMBA U OMHOUEHUE MHONCECIE C NOMOWBIO KPY208 Diliepa;

® onpeodensimb  NPUHAONEHCHOCMb  dJIEMEHMA  MHOJNCECMBY,  00beOUHeHUuo U
nepeceuenur) MHONCeCms,

®  3a0a8amb MHOJCECMBO C NOMOWDIO NEPEYUCICHUS. DTIeMEHMO8, CI0BECHO20
ONUCAHUSL,

® onepupoéamv  NOHAMUAMU:  BbICKA3bIGAHUE,  UCMUHHOCMb U JIOHCHOCHIDL
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3bIGAHUN, ONEPpaAyuU HAO GbICKA3LIGAHUAMU: U, UIU, He,
VCIIOBHbIE BbICKA3LIBAHUSL (UMNAUKAYULL),

®  CcmMpoums 8blCKA3bIGAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.

B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTUX MPEAMETOB:

®  Ccmpoums YenouKu YMO3AKIIUYEeHU Ha OCHOBE UCNONb308AHUS NPABUTL IOCUKU,

®  UCNONL308AMb  MHONCECMEd, ONnepayuu ¢ MHONCECMBaMu, Ux epaguueckoe
npeocmasienue 0Jisk ONUCAHUS PeANbHbIX NPOYECCO8 U ABNeHUL

Yucaa

o Onepuposams NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCET, MHONCECHBO YelblX
yucen, MHONCECMBO PAYUOHANILHBIX YUCeT, UPPAYUOHATbHOE HYUCTO, KB8AOPAMHbIUL KOPEHb,
MHOJHCECMBO  OUCMBUMENbHBIX YUCELI0, 2eOMempUYecKas UHMepnpemayusi HamypaibHbiXx,
YenvlX, PAYUOHAILHBIX, OCUCMBUMELbHBIX YUCEe,

®  NOHUMAMb U OOBACHAMb CMBLCT NO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCIA,

®  GLINONHAMb GBIMUCIECHUS, 8 MOM YUCTe C UCNOTb30BAHUEM NPUEMOE DAYUOHATLHBIX
BbIYUCTICHULL,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBIE YUCIA,

®  npedcmasiamsv payuoOHAIbHOE YUCIO 8 8UOe 0eCAMUUHOU Opoou

®  YNOpsA0OHUBAMDb YUCAA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

6 3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICIL,YMETb MCIIOJIb30BaTh IOHATHUEC U €0
CBOIiCTBa IIpyu NpOBCACHNU paCCY)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



o naxooumv HOJ u HOK uucen u ucnoiv306ams ux npu peuleHuu 3a0ay.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  NpUMEHAMb NpAuUNa NPUOIUINCEHHBIX GbIYUCIEHUU NPU peuleHUuu NpaKmudecKux
3a0a4 U peweHuy 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GLINOAHAMb CPAGHEHUE DPe3VIbMAmMo8 BbIYUCIEHUN NPU peuleHUuU NpaKmuiecKux
3a0au, 8 MOM HUcjie NPUOIUNCEHHBIX BbIUUCTEHUU,

® cocmasuimb U OYEHUBAMb HUCIOBbIE BbLIPAICEHUS. NPU PEUeHUU NPAKMUYeCKUx
3a0ay u 3a0a4 u3 Opy2ux yueOHvlx npeomMemos;

®  3anucvléams U OKPYisimb YUCI08bLE 3HAYCHUS PEANbHbIX GETUYUH C UCTIONb308AHUEM
PA3HBIX CUCmeM U3MepeHUs

ToxnecTBeHHbIE IPe0Opa30BaHUA

o  Onepuposamb NOHAMUAMU CHENEHU C HAMYPATbHLIM NOKA3amenem, CMeneHu c
YenviM OMmpUYamenbHblM NOKA3amenem,

®  GLINOAHAMbL NPeodPA308AHUSI YENbIX BbIPANCEHUN: OelUCmeUus ¢ O0OHOYIeHAMU
(cnodcenue, ebluumManue, YMHOJICEHUE), OCUCMmEUs ¢ MHO2OUIEHAMU (CLOJICeHUe, BblYUManue,
VMHOMCEHUe);

®  GLINONHAMb PA3NIOJCEHUEe MHOSOUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO0B:
8bIHECEHUE 3a CKOOKY, 2PYNNUPOBKA, UCNONb3068AHUE POPMYT COKDAUEHHO2O YMHONCEHUSL,

®  gulIdenamyb K8AOpam CyMMbl U pAZHOCMU OOHOUJIEHO8,

®  PAcCKIA0bIBAMb HA MHONCUMENU KBAOPAMHBIL MPEXUIEH,

®  GLINOAHAMbL NPeoOPA3OBAHUSL  BBIPANCEHUL, COOEPAHCAUUX CMENeHU C YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, NePexoOums Om 3anucu 6 6ude CMeneHu ¢ Yeabim
OmMpUYamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodPA308aHUsi OPOOHO-PAYUOHANLHLIX BbIPAICEHUL: COKPAUjeHUE
Opobeli, npusedenue aneebpaureckux opodeti Kk 0ouemy 3HameHameno, Cl0AHceHue, YMHONCEHUE,
OeneHue aneebpauyeckux opobdell, 8036edeHue aneedpauyeckou 0poou 8 HamypaibHy U Yeiyo
OMPUYAMENLHYIO CIENeHb,

®  GLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX KEAOPAMHbIE KOPHU,

®  guidenamsb K8aopam CyMmbl UIU PAZHOCIU OBYYILEHA 8 BbIPANCEHUSX, COOEPHCAUUX
K6a0pammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBANHUSL BLIPANCEHUL, COOEPHCAUUX MOOYTb.

B noBceaHeBHO KU3HM ¥ NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  BLINOAHAMb NPEOOPA308aHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPEoOPA306AHUs ANCeOPAUUECKUX BbIPANICECHUN NPU peuleHuu 3a0ay
Opyeux yueOHbvIX npeomemos

YpaBHeHHs U HEPAaBEHCTBA

e  Onepuposamb NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUs, peuleHue
HepaseHCcmed, PAGHOCUNbHbIE YPAGHEHUs, 001Acmb onpedeiieHus YpasHeHus (HepaseHcmsad,
cucmemvl YpagHeHUll Ul HEPABEHCME);

®  pewams JUHEUHble YPAGHEHUs U YPABHEHUS, C80OUMble K JTUHEUHbIM C NOMOWbIO
MOACOECMEEHHBIX NPEOOPA3Z08ANHULL,

® pewiamv KEaOpamuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KE8AOPAMHbIM C
HOMOWBIO MOACOECMBEHHBIX NPEOOPA30BAHULL,



®  pewams OpOOHO-TUHElLHbIE YPABHEHUS,

® pewams  npocmeuwiue  UPpPAYUOHATIbHBIE — YPAGHEHUA  8UOA ,/f (x)=a,

JF) =Ja(x);

®  pewamv ypasHeHus 6uod x"=a ;

®  pewams YpasHeHUs CNOCOOOM PA3LONCEHUS HA MHOICUMENU U 3AMEHbL NePEeMEHHO,

®  UCNONL308AMb MEMOO UHMEPBANIO8 O/l PeUleHUs Yeablx U OpPOOHO-PAYUOHATLHBIX
HepaseHcma;

®  pewams nuHelHble YPAGHEHUs U HEPABEHCBA C NAPAMEMPAMIU,

®  peuwams HeC0NCHbLE KBAOPAMHbBLE YPABHEHUS C NAPAMEMPOM,

®  peuams HeCN0NHCHbIE CUCTNEMbI TUHEUHBIX YPAGHEHULL C NAPAMEmpPamu,

®  peuams HeCO0NHCHbIE YPABHEHUS 8 YEbIX YUCTAX.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® cocmasnams U peulamv JUHEliHble U K8AOPAMHbvle YPAGHEeHUs, VPABHEeHUs, K HUM
€800AWUeCs, CUCMEMbl TUHEUHbIX YDAGHEHUL, HEPABEHCME NPU PeueHUU 3a0ay Opyaux y4eOHbIxX
npeomemos;

®  GLINOAHAMbL OYEHKY NPABOON0000Us. pe3yIbmamos, NOAVYAeMbIX NPU  pPeuleHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUL U CUCeM JUHEUHbIX YPAGHEeHUll U HEepaseHCm8 npu
peuieHul 3a0a4 Opy2ux yueOHvIX npeomemos;

®  guLIOUpamb COOMEEMCMEYIoWUe VPABHEHUS, HePABEeHCMEA U UX CUcmembl, OJis
COCMABNeHUs MAMeMAmu4eckol Mooeiu 3a0aHHOU peanbHOU Cumyayuu Ui NpUKiIaoHou
3a0avu,

®  yMemb UHMEPNPEeMUpO8amsv NOJYYEHHbII NPU PEUeHUU VPAGHEeHUs, HEPABeHCMEA
UnU cucmembul pe3yibmam 8 KOHmMeKcme 3a0aHHOL PeaibHOU CUmyayuu uiu npuKkIaoHol 3a0adu

DOYyHKIUH

o  Onepuposamv RNOHAMUSAMU: (DYHKYUOHAIbHAS 3A6UCUMOCHIb, (DYHKYUS, 2paguk
@dynryuu, cnocobwl 3a0anus GyHKYuU, apeymeHm u 3Havenue GyHKyuu, 001acme onpeoeieHus u
MHOJCECMB0  3HAYEHUNl  (YHKYUU, HYIU @OYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCMb/HEUEMHOCIb DYHKYUU,

o cmpoums  2paguKku  JIUHEUHOU,  K8aopamuuHou  @QYHKyuu,  0OpPaAmMHOuU
NPONOPYUOHATLHOCTIU, DYHKYUU 6Uda: Y = a+%b L y=Jx,y=3x, y= x|

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epagpura
@ynxyuu Y=f(X) ona nocmpoenus epaguroe pynxyuii y =af (kx+b)+c;

®  cocmasnsaims YPAGHeHUs NPsMOU N0 3A0AHHBIM YCI0BUSIM: NPOX0Oosujeli uepes 0ge
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsAwel yepe3 OAHHYIO MOYKY U NApPALIelbHOU
OAHHOU NPAMOU;

® uccrnedogamsv GYHKYUIO No eé epaguxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUGMEMUUEecKds Npocpeccus,
2eomempuieckas npopeccusl;

®  pewams 3a0a4u HA APUPMEMUYECKVIO U 2EOMEMPULECKYIO NPOCPECCUIO.

B noBceHeBHO¥ KU3HM ¥ NIPH U3YUYEHHHU APYTUX MPEIMETOB:



®  ULIIOCMPUPOBATL C NOMOWBIO 2PAPUKA PeaTbHYI0 3A8UCUMOCb UIU NPOYECC NO UX
XapakxmepucmuKam,

®  UCNONBL308aMb CEOUCMBA U 2PAPUK KEAOPAMUYUHOU (YHKYUU NPU peuleHUU 3a0ad U3
Opyaux yueOHbvlX npeomemos

TexcToBBIC 3a1a4H

e Pewamsb npocmeie U CIOJNHCHble 3A0ayl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HblE KpAMKUe 3aNUCU KAK MOOeIU MeKCMO8 CLONCHbIX 3a0ay OJisl
HOCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

®  pazuuams Mooelb MeKCma U MoOelb peueHus 3a0ayu, KOHCmpyuposams K 0OHOU
MOoOenu peuteHusi HeCIOANCHOU 3a0a4u pazuvie Mooeau meKcma 3a0a4u;

®  3HaAmMb U NPUMeHAmMb 00a cnocoba noucka peuteHus 3aday (om mpebOBaAHUS K
VCA08UIO U OM YCA08USL K MPeO08AHUI0),

®  MOOenUpo8amsb paccylcOeHus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO 2pag-cxemvl,

®  gblOeNAMb IMANbL PeuleHUs 3a0a4u U COOePIHCAHUE KaH 0020 Imana,

®  yuemb 8bIOUPAMb ONMUMANLHBIL MEMOO peuleHusi 3a0a4u U 0CO3HAB8AMb B8blOOD
Memooda, paccmMampugams paziuyHvle Memoobl, HAX00UmMb pasHvle peuleHus 3a0auu, eciu
B03MOJICHO,

®  QHAIUBUPOBAMD 3aMPYOHEHUs. NPU PEUUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbLE NPeodPA308AHUS. NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAms
HOBble 3a0a4U U3 OAHHOU, 8 MOM HUcie 0opamHvle;

®  UHMeEpNpemuposams GbLIYUCIUMENbHbIE pe3yabmamsl 6 3adave, UCCIe008aMb
NOYYEHHOE peueHue 3a0a4u,;

®  QHAMUBUPOBATNL  BCEBOZMOMNCHbIE —CUMYAYUU  B3AUMHO20  PACHONIONCEHUS  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpOCMmb, 8peMsl,
pAaccmosiHue) npu pewieHuu 3a0ay Ha O08udiceHue 08yX 00beKmo8 Kax 6 00HOM, MaK U 8
NPOMUBONONIONCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
PAaccmMampusams pasHvle CUCmembl OMcUéma,

®  pewams pazHOOOPA3HblE 3A0aYU «HA YACMUY,

® pewams U 0O0CHOBLIBAMb CBO€ peuleHUe 3a0ay (8bl0eNAMb MAMEMAMUYECKYHO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCTA NO €20 YACU HA OCHO8e KOHKPEMHO20 CMbLCIA
opobu;

®  0CO3HABaMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOG, CEA3bIBAIOUUX MPU
BeUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE).8bIOENAMb IMU BEIUYUHbL U OMHOWEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHulu 3a0ay, KOHCMpYyupogams coOCMEeHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIA8blL, KOHYEHMPayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONb3Y5 pa3HbLE CNOCOObI;

®  pewams nocuyecKue 3a0a4u pa3HbLMU CHOCObamu, 8 MoM 4ucie, ¢ 08yMs OJOKAMU U
¢ mpems 610Kamu OAHHBIX C NOMOWBIO MAOIUY;

®  pewams 3a0auu NO KOMOUHAMOpUKE U Meopul 6eposimHOCmell HA OCHOBe
UCNONB308AHUS U3YHUEHHBIX MEMOO08 U 0DOCHOBLIBAMb PelUleHUe,



®  peuwamsv HeCNO0NHCHbLE 3a0ail N0 MAMEMAMU4ecKol CImamucmuke;

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUs. CIOHNCEMHbIX 3a0ay. apugdmemuiecKu,
aneebpaudeckull, nepebop 6apuanmos, 2eoMempudeckull, 2paguieckuil, NPUMeHsIMb UX 8 HOBbIX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceaHeBHOIi )KM3HU ¥ IPU U3YYE€HHH IPYTUX MPeIMETOB:

®  guidenamb NpU peweHuu 3a0ay Xapakmepucmuku paccmampueéaemou 6 3aoaue
cumyayuu, OmauyHvle OMm peabHulx (me, 0m KOmMopwvlX a6Cmpazuposaniucy), KOHCMpYuposams
HOBble CUmMyayuu ¢ Y4émom 3Mmux Xapakmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams ni0OMHOCMb GeUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHO8E PACCMOMPEHUS PEAbHbIX CUMYAYUL,
8 KOMOpbIX He mpeOyemcsi MOUHbIL BbIYUCTUMETbHBLL PE3YIbman,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCEMbl OMcuema

CTaTHCTHKA U TeOPHsI BEPOSITHOCTEMH

o Onepuposams noHsMUAMU: CMOLOYAmMble U Kpy2osble Ouazpammovl, maodauybl
OaHHbIX, CpeOHee apudmemuyecKoe, MeOUaHa, Hauboavulee U HauMeHbllee 3HAYeHUs. 8bIOOPKU,
pazmax 8blOOpKU, OUCHEPCUsl U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHAS USMEHYUBOCMb,

®  u3gleKamv UHGOpMayui, NpPeoCmasienHylo 6 mabauyax, Ha Ouaspammax,
epagukax;

® cocmasnsimes madIUYsl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU: (DAKMOPUAL YUCIA, NEPEeCAHO8KU U COYEMAHUs,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABUTIO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupoéamv HNOHAMUAMU: CHYYAUHBIU ONbIM, CAVHAUHBIL 6bI00D, UCHbIMAHUE,
leMeHmapHoe CayuaiHoe coovimue (Ucxoo), Kiaccuieckoe OnpeoesieHue 6eposimHOCmu
CYUALHO20 CODLIMUSL, ONEPAYUY HAO CYUAUHBIMU COOLIMUAMU,

®  npedcmasisims UHGOPMAyUio ¢ NOMOWbIO Kpyeos Jiliepa;

® pewams 3a0auu HA GLIYUCIEHUE BEPOSIMHOCIU C NOOCYEMOM KOIUYECEa
8APUAHMOE C NOMOUBIO KOMOUHAMOPUKU.

B noBceaHeBHOI )KM3HN M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  u381EKAMD, UHmMEpPNpemuposams u npeobpazoevieams ungopmayuro,
NPeOCMAGIeHHYI0 8 MabIuyax, Ha OUdcPamMmax, epagukax, OmpaNicarwyro Cceoucmed u
XapakmepucmuKu peaibHblX NPoYecco U a61eHUll;

® onpedensimv CMAMUCMUYECKUE XAPAKMEPUCMUKU — blOOPOK NO  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHusl 3a0ayu;

®  OYeHUBAMb BEPOSIMHOCIL PEAIbHbIX COOLIMULL U SI8TIEHULL.

OTtHowmeHns

o  Onepuposams NOHAMUAMU: PABEHCMBO (ueyp, pasHvlie Queypol, PABEHCMBO
Mpey2oNbHUKO8, NAPALIEIbHOCMb NPSAMbIX, NEPNEHOUKYISAPHOCMb NPAMbBIX, Velbl MeHCOy
NpAMbIMU, NEePREeHOUKYIADP, HAKIOHHAA, NpoeKyus, nooodbue ¢ueyp, noooduvie dueypol,
HnOO00OHbIEe MPEY2ObHUKU,

®  npumenamv meopemy Daneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX NpU
peuieHuu 3a0a4,

®  Xapakmepuzo8amv 63AUMHOE PACNONOJNCEHUe NPAMOU U  OKPYICHOCMU, O08YX
OKPYHCHOCMELL.

B noBceaHeBHOI )KM3HU M NIPU U3YYEHHH IPYTHX MPEAMETOB:



®  UCNONL308aMb OMHOWEHUS OJIsl PEUeHUsl 3a0al, BO3HUKAIOWUX 8 PeaTlbHOU HCUZHU

N3mepennsi u BbIYHCIEHHSA

e  Onepuposams npedcmasienusamu o0 OJUHe, NIOWAOU, 00bEMe KAK BeNUdUHAMU.
Ipumensmo meopemy I[lughacopa, opmynvl niowaou, ob6véma npu peureHuu MHO2OULA2OBbIX
3a0au, 8 KOMOPLIX He 6Ce OAHHbIe NPeOCMABIeHbL I6HO, A MPeOYIOM GbIYUCIEHUL, ONEPUPOBANDL
bosiee WUpOKUM KOIUYECMBOM HOPMYI ONUHbL, NAOWAOU, 0O0BEMA, BLIYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti ¢hueyp (oKpyscHocmell U MHO20Y20/lbHUKOB) BbIYUCSAMb DPACCMOAHUSL MENCOY
Queypamu, npumeHams mpucoHomempuieckue QOpMyavl Olisl GbIYUCIEHUU 6 Dojee CIONHCHBIX
CYUanx, nPoBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABNIEHHOCMU

®  1POBOOUMDb NPOCHIblE BLIYUCIEHUS HA 00BEMHBIX MeNax,

®  ¢hopmynuposams 3a0auu Ha blYUCTEHUE ONUH, NIowadel U 00bEMO8 U Pelams UXx.
B cooepoicanuu ecmov ewé u meopema cunycos u xocurycos. Jlubo mam yopams . 1ubo 30ecs
0obasumbw

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHH IPYTHX NMPEAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npuMeHAmMb GOPMYIbl NPU BGLIYUCIEHUSAX 8 CMENCHLIX YYeOHbIX NpeoMemax, 6
OKpYdHcaroujeli 0eucmeumenbHoCmu

Hcropus MmaTteMaTuKH

*  Xapakmepuzo6amv 6K1A0 GbLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX 0Oaacmel;

®  NOHUMAMb PONb Mamemamuky 6 pasgumuu Poccuu

MeTtoabl MATEMATUKH

o lcnonv3ys u3zyueHHvle Memoovl, NpPOOOUMb  OOKA3AMENbCMBO,  6bINOJHAND
onpogepoicerue;

®  Buibupams uzyuenHvie Memoobl U UX KOMOUHAYUU OIS peulenuss MamemMamudecKux
3a0ay;

®  uCnonb306amMb Mamemamuieckue 3HaHus Ol ONUCAHUSA 3AKOHOMEpHOcmel 8
OKpYJfcaloujeti 0elUCmaumenbHOCMU U NPOU3BEOCHUSIX UCKYCCMEA,

®  npuMeHAmb  npocmeluiue  NPOSPAMMHbIE  CPEeOCm8d U INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeULeHUU MAMEeMAMU4ecKux 3a0ay.

Hpe,[[MeTHLIe pe3yiabTaTbl 30HBI «BBIITYCKHUK HWMCET BO3MOXHOCTH HAYUYUTHCA»
BBICTYIIAIOT YCIIOBUEM IIPOJOJIKCHUA O6pa3OBaHI/I}I Ha 0a30BOM U er'Iy'6J'IeHHOM YPOBHE.

B kauectBe MeXaHM3MOB OpraHu3allud Ha YPOKE M BHEYPOUHON JESATEIbHOCTH
OCHOBHBIX BUJIOB JIEATEIBHOCTH YUaIlIUXCSl BBICTYNAIOT:
1. Peanu3zanusi B paMKax JaHHOW NPoOrpaMmbl cjelyiouieil CTPYKTYpbl YPOKOB H
TeXHOJIOTUM UX MOCTPOEHHS B JIOTMKE CUCTEMHO-/1eSITeJIbHOCTHOIO MOAX0/a:
1)YpoKu «OTKPBITUS» HOBOTO 3HAHUS.
2)Ypoku oTpabOTKKU yMEHUH U pedaexcu.
3)Ypoxu 00111eMeTO/10JIOTHYECKOI HAaIIPaBICHHOCTH.
4)Ypoku pa3BUBAIOLIETO KOHTPOJIS.
5) Ypoxku-uccienoBanus (pemeHust IpOeKTHBIX 3aj1ad).
2. TunoBble 3a]aHUsI IPUMEHEHHUs] YHHBEPCAJBbHBIX Y4eOHBIX AelCTBUIM:



C yuemom  cneyupuku  npeomema  MUNOBLIMU  3A0AHUAMU  PA3GUMUA
NO3HA6AMENIbHBIX YHUGEPCAIbHBIX YUEOHBIX OeliCM Ul OnPedeleHbl 3a0aHUA HA :

e BbHIOOp OCHOBAaHMM U KpPUTEPUEB Uil CPaBHEHMS, CEpHUALUMU, KiIacCU(UKALUU
00BEKTOB;

® [I0JBE/ICHUE MO/ IOHATHUE, BBIBEICHHUE CIIECTBUA;

® YCTAaHOBJIEHUE IPUYMHHO-CIEACTBEHHBIX CBS3€H, IPEJCTABICHUE IIENOYEK
00BEKTOB M SIBJIICHUIA;

® [IOCTPOEHHE JIOTUYECKOMW IEMOYKU  PACCYKIEHUH, aHaau3 HUCTUHHOCTH
YTBEPKJICHU;

® JI0Ka3aTesIbCTBO;

® BBbIIBWKCHUE TUIIOTE3 U UX 0OOCHOBAHHUE.

e MoOJEIUMpOBaHHE - mIpeoOpa3oBaHue OOBEKTa, TJE BBIJICICHBI CYIIECTBEHHBIE
XapaKTEePUCTUKHN 00beKTa (IPOCTPAaHCTBEHHO-TpapuecKas UM 3HaKOBO-CUMBOJINYECKAs );

e 33/aHus Ha INpeoOpa3oBaHUE MOJEIU C LEJIbI0 BBISIBICHHS OOLIMX 3aKOHOB,
OIPEAEIAIONIUX JAHHYIO IPEAMETHYIO 00J1aCTh.

®  CaMOCTOSTENIHOE BhIJICNIEHUE U (HOPMYITHPOBAHNE TIO3HABATEIILHON 1IEITH;

® IIOMCK U BbIJIEJIEHUE HEOOXOOUMON HUHPOPMalMU; NPUMEHEHUE METOJIOB
MH(POPMALIMOHHOTO [TOKCKA, B TOM YHUCIIE C IOMOIIbIO KOMIIBIOTEPHBIX CPE/CTB;

® CTPYKTYpHUPOBaHUE 3HAHUH;

® O0CO3HaHHOE M IPOU3BOJILHOE MOCTPOCHUE PEUEBOT0 BBICKA3bIBAHUS B YCTHOU U
MMCbMEHHOU (popme;

e BbEIOOp Hamboznee >(PPEKTUBHBIX CIIOCOOOB pEHICHUS 3a/a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBHH;

e peduexcuro crocobOB U YCIOBUIM JeMcTBUSA, KOHTPOJb U OLEHKA Ipolecca U
pe3yJIbTaTOB AEATEIbHOCTH;

e oOMpeleleHue OCHOBHOW UM BTOpOCTENEeHHOM uHpopManuu; cBOOOIHAs
OpPHUEHTAIUs] M BOCHPUATHE TEKCTOB XYJOXECTBEHHOT0, HAYYHOT'O, MyOJUIMCTUYECKOTO U
0opHUIIUATBEHO - JIEJIOBOTO CTHJICH;

® [IOCTAaHOBKY M (OpMyIUpOBaHHE NPOOIEMBI, CAMOCTOATENBHOE CO3/1aHUE
QITOPUTMOB JIEITEILHOCTH MPH PELLICHUH POOIeM TBOPUECKOTO U OUCKOBOIO XapaKTepa.

Tunosvimu 3a0anuamu pa3eumus KOMMYHUKAMUGHBIX YHUBEPCAIbHBIX YUEOHBIX
delicmeuil onpeoeensl:

e 3a7aHMd Ha (OPMYJIHMPOBAHUE BOIIPOCOB, TIOMCK COBMECTHO pEIICHUS,
COBMECTHOE BBIJIBUKEHHUE TUIIOTE3, IOCTPOCHHE JIOTMUECKOH LIETIOYKU PACCYKIACHU,

®  33/1aHUS HA y4eT MO3ULHIH JPYTHUX,

e 3a/aHus TpeOyoIlIKe paclpeaeeHUs yCUIHi.

e 3anaHusd Ha MOCTPOCHHME MOHOJIOTMYECKOM pedyM IO TeMaM IIpeaMeTa, 3aluTa
MIPOEKTA.

Tunogvle 3a0auu pazeumusn pezyiamuGHbIX yUeOHBIX OEUCMEUIl — IMO CUCMEMHOE
UCnob308anue 3a0aHUTL HA
J CamocTtosaTenbHOEe OOHapy:keHHe U (GopMyIupoBaHHE Y4eOHOIl MpoOIIEeMBl,
orpezeneHue 1eneil yaeOHoil 1eTeIbHOCTH, BBIOOP TEMbI MPOEKTa WIIM UCCIIEIOBAHNUS,
o BoiiBikeHne Bepcun pereHus npo0ieMbl, BbIOOpa cpescTBa JOCTHKEHUS Len
U3 MPEATIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENILHO.



J COCTaBJICHUE IJIaHAa pEIIeHUs MpoOJeMbl (BBIIOIHEHUS MPOEKTa), COCTaBICHUE
JITOPUTMOB, PYKOBOJCTBO JIFOPUTMaMHU ISl OPIraHNU3alUU COOCTBEHHOH 1€ TEIbHOCTH,

. BBIOOp M OOOCHOBaHME KpPUTEPUEB OICHKH, OIIEHKa COOCTBEHHOH yd4eOHOM
pabOThl Ha OCHOBE aNrOpPUTMa CAMOOLIEHKH, KOHTPOJb IO pe3yJbTaTy, MPOTHOCTUYECKUH
KOHTPOJIb 110 MPOLECCY.

CucteMHOe NpPHUMEHEHHME THUIIOBBIX 3aJaHUH  «METANpPEeIMETHOIO  COJAEpKaHHs»
HO3BOJISIET OTpabaThlBaTh y YyYallluXcs HaBbIKM I103HABATEIIbHOW, KOMMYHUKAaTHUBHOH U
PEryJIATUBHOM AESITEIbHOCTH Ha IIPEIMETHOM COZEpKAHKE, YTO 0OecriednBaeT 0osee POYHOE U
ri1ry0OKO€ OCBOCHHMS MPEMETA, MOBBIIIAET Ka4eCTBO (POPMUPOBAHHE TPEIMETHBIX PE3YIIbTATOB.

Opranm3zanmus  y4yeOHO-MCC/IeI0BATEJbCKOH M TPOEKTHOH /AeATeJbHOCTH
y4aluxcs B paMKaX YPOUHOIl 1 BHEYPOYHOH /1esiTeIbHOCTH:

B 7-9 kmaccax B y4eOHOH JeATENBHOCTH ydyallMxcs oco0oe 3HaueHue mpuodperaeT
pa3sBUTHE UX MHUIMATUBBI B 00JIACTU MPUMEHEHUs MaTeMaTHYECKUX 3HAHUI B IOBCEIHEBHOU
AKU3HU. 1A 3TUX 1enell UCHob3yeTcsl CleUUalbHBIA THUIl 337aY — IPOEKTHas, CHOKETHas
3ajjaya, peain3yeMbIX B YPOUHOH M BHEYPOUYHOHM AEATENbHOCTHU C BBIXOJOM Ha MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO PadOTy ydaluxcs.

[TpoexTHas 3a1a4a OPUEHTHPOBAHA HA NMPUMEHEHHUE YyYalllUMUCS LENOro psjia
CIIOCOOOB JICHCTBHUSA, CPEACTB U MIPUEMOB HE B CTAaHIAPTHOM (y4eOHOIT) opme, a B CUTYAIHSIX,
1o opme U copepKaHUIO NMPUOJIMKEHHBIX K pealbHbIM. Ha Takol 3ajaue HET «3TUKETKW» C
YKa3aHMEM TOro, K KakoW TeMme, K KakoMy y4yeOHOMY IpeIMeTy OHa OTHocutTcs. Mrorom
peleHusl TakoW 3aauyd Bcerja sBISETCS pealbHbI HNPOAYKT (TEKCT, CXeMa WM MakeT
npubopa, pe3ynbTaT aHajdu3a CUTYyallu, IPEICTABJICHHbI B BHJE TaOJUL, AUArpamM,
rpaduKoB), co3JaHHbIN AeTbMU. OH MOXXET OBITh Jajiee «OTOPBaH» OT CaMOW 3a7aydl U >KUTh
CBOEH OTAEIbHOMN KU3HBIO.

[IpoexTHass 3amaya uMeeT CBOM OCOOEHHOCTH. OHa MOXKET COCTOATh U3
HECKOJIbKUX 3aJlaHull, KOTOpbI€ CBA3aHbl MEXIy CcO00H OOIIMM CIOKETOM M CIyXKaT
OpUEHTHPaMU IIPU PEIICHNU TOCTAaBIEHHON 3a/1auM B 11esoM. [lepen coOCTBEHHO OCTaHOBKOM
3aJ1a4M 00s13aTEJIbHO ONUCHIBAETCA KOHKPETHO-TIPaKTHYECKas, TpoOIeMHas CUTYalus, KOTopas
¢ukcupyercs B (opMyIupoOBKe 3aJauM U pealusyercs uepe3 cucreMy 3agaHuil. Cucrema
3aJJaHUi, BXOJSIIMX B JAHHBIM TUI 33J]a4l, MOXET TpeOOBaTh Pa3HbIX CTPATETU ee peleHHs
(B 0HMX 3a/1a4ax 3a/1aHUS] HEOOXOIUMO BBINIOJIHATH MOCIIEA0BATENBbHO, PACKPHIBAs OTAEIbHbBIE
CTOPOHBI [TOCTABJICHHOM 3a/1au, B IpYTUX 3a7ayaX BO3MOKHO BBIIOJHEHUE 3aJJaHUN B JIIOOOH
MOCJIeIOBATENbHOCTH, B TPETbUX Tpedyemasl MOC/Ie0BaTeIbHOCTh BBITIOJIHEHUS 3a/laHUM
CKpbITa W JOJDKHAa OBITh BBISBJIEHA CaMMMM YydamuMucs W T.1.). OCHOBHass HMHTpUTa
3aKJIIOYAETCs B MCIIOJIb30BAHUM PE3YJbTAaTOB BBINOJHEHHBIX 33JaHUN B OOIIEM KOHTEKCTE
pemieHus Bced 3amaud. IIpoexkTHble 3amauy MOTYT OBITh Kak IpPEIMETHBIMHM, TaK U
MEXNpPEIMETHBIMU. [J1aBHOE yCIIOBHE — BO3MOKHOCTh IEPEHOCA U3BECTHBIX JAETAM CIIOCOO0B
NelcTBUH (3HAHUM, YMEHHIT) B HOBYIO JJIS1 HUX MPAKTUYECKYIO CUTYallUIO, TJe UTOroM OynaeT
peanbHbIi AeTckuid mpoaykT. Ilogo6HbIe 3a1a4um, KaK MPaBUIIO, 3aHUMAIOT HECKOJIBKO YPOKOB.
Bxitouenne B yueOHBIM mporecc 3aaad MoJoOHOrO THUIA TO3BOJIIET OTCIEKUBATH IYTH
CTaHOBJIGHUSI TIPEXJE BCEro CIOcOoO0OB paboThl M CIOCOOOB JEHCTBHH yyaliuxcs B
HECTaHJApPTHBIX CHUTYalMsIX BHE KOHKPETHOTO (OTAEIBHOr0) Yy4eOHOro mpeaMera WU
OTJENbHO B3STOM TEMBI, T.€. OCYHIECTBIATH MOHHUTOPUHI (HOpMHUpPOBaHUS Yy4eOHOMH
NESTeIbHOCTH Y IIKOJIBHUKOB, TOTOBUT Y4YalUXCS K BKJIIOYEHHIO B TPOEKTHYIO H
HCCIIEI0BATENbCKYIO paldoTy.



B xope pemenust cucteMbl MPOEKTHBIX 3aa4 OyIyT pa3BUBAThCA CHOCOOHOCTH:
peduexcupoBaTh (BHAETH MpOOJIEMY; aHAIM3MPOBATH CAETAHHOE — IOYEMY
MOJYYHIIOCh, TIOYEMY HE TIOJIYYHUIIOCh; BUAETh TPYTHOCTH, OIIUOKH);

LeJernonaraTh (CTaBUTh U YAEPKUBATH LIENIN);

IJIAHUPOBATh (COCTABIISATH IJIAH CBOEH JIESITEILHOCTH);

MOJIETTUPOBaTh (MPEACTABIATh CIIOCOO IEHUCTBUS B BHJIE CXEMbI-MO/JICNIH, BbIACISAS BCE

CYLIECTBEHHOE U TJIaBHOE);
MPOSABIIATH UHUIIMATUBY IPU MOKCKE crioco0a (crocoOoB) pelieHus 3a/1ay;
BCTYNAaTh B KOMMYHHKAIMIO (B3aUMOJICHCTBOBATh MPH PEILICHUU 3aJaul, OTCTAauBaTh
CBOIO MO3UIIMIO, IPUHUMATh UM apTyMEHTHUPOBAHO OTKJIOHATH TOUKU 3PEHUS IPYIHX).
Yyamuics moJly4uT BO3MOKHOCTb HaYUUThCS:
* CaMOCTOSITENIBHO 33JlyMblBaTh, IUIAHUPOBATh M BBINOJHATH y4€OHOE HCCIIEI0OBAaHUE,
y4eOHBIH U COIMATTBHBIN MPOEKT.
Opranuzanum y4eOHOH eSiTeJIbHOCTH 1O (POPMHPOBAHHUIO U PA3ZBUTHIO
HUKT-koMnereHuuii.

Marematuka oOnazaeT 3HAYUTENBHBIM MOTeHIHaToM B ¢opmupoBanuu MKT-
KOMIIETEHTHOCTH ydamuxcs. Haumbornee cnenupuyeckuMu ciaeayeT BbIACIUTh CIEAYIOLIUe
OCHOBHBIE 3J1IeMeHTOB (popmupyembix UK T-komnereHumnu:

Ananuz ungopmayuu, mamemamuyeckas o00padomKa OAHHBIX 6 UCCIEO06AHUL,
6KJII0YAIOW Ul  NPOBEJCHUE E€CTECTBEHHOHAYYHBIX U  COLUUAIbHBIX H3MEpPEHUll, BBOJ
pe3yabTaTOBU3MEPEHUI W Jpyrux IHMQPOBBHIX JaHHBIX M HUX OOpabdOTKa, B TOM YHCIE
CTaTUCTUYECKUE HCCIENOBAHMS C IMOMOILBIO BHU3yaJIM3allMU; IPOBEJCHHE SKCIEPUMEHTOB U
UCCJICIOBAaHUM BBUPTYaJbHBIX J1A0OpAaTOPUAX IO €CTECTBEHHBIM HayKaM, MaTeMaTuke |
nH(pOpMaTUKE;aHaTIN3 PE3YIbTATOB CBOCH NEATEIHHOCTH.

Mooenuposanue, npoekmupoeanue u ynpaeienHue: TOCTPOCHUE MATEMATUYECKHUX
MoJieliel M3ydaeMblX OOBEKTOB HIPOLECCOB (FE€OMETPUUYECKUX (PUTYp, MOJENEH MKU3HEHHBIX
CUTYaIuh).

Cozoanue zpaguueckux o06vekmos. Co3naHue € PEIAKTUPOBAHHE HN300PAKECHUI
CIIOMOIIIbI0 HMHCTPYMEHTOB TpaHUuecKoro peaakTopa; co3jaHue rpaduueckux oOBEKTOB
CIIOBTOPSFOLIUMUCS u(mm) peoOpa3oBaHHBIMU ¢parmeHTamu; co3JaHue
rpadu4ecKuX00bEKTOB IIPOBEIEHUEM pyKo#u IIPOU3BOJIBHBIX JVMHUN c
MCIIOJIb30BAaHUEMCIIEIUAIN3UPOBAHHBIX ~ KOMIBIOTEPHBIX ~ MHCTPYMEHTOB U YCTPOMCTB;
CO3/IaHMEPA3IMYHBIX ~T€OMETPUUYECKMX OOBEKTOB M  4YepTeXed ¢  HCIOJIb30BaHUEM
BO3MO>KHOCTEHCIIEIMATIbHBIX KOMIIBIOTEPHBIX MHCTPYMEHTOB; CO3/IaHUE JMArpaMM DPa3JIMYHBIX
BUJIOB(QJITOPUTMHUYECKUX, KOHLENTYaJbHBIX, KIaCCU(PUKAIIMOHHBIX U Jp.) B COOTBETCTBUU C
pelaeMbIMi  3a/ladyaMH;  CO3/laHuE€  JIBIKYIIUXCSIM300paXKeHUH C  HCIIOJIb30BAHUEM
BO3MOXKHOCTEH CHEelHaTbHBIX KOMIIBIOTEPHBIXMHCTPYMEHTOB; CO3JaHHE OOBEKTOB TPEXMEPHOMN
rpaduxmu.

B3aumopneicTBuss ¢ HayyHbIMM UM COLMAJbHBIMU OpraHHU3alMsIMM, IPHUBIICYECHHE
KOHCYJIbTAHTOB, JKCIIEPTOB OCYIIECTBISETCS B paMKax pEaTU3yeMOW MEpPONPUATUN IO
IIPOBEJCHUIO BHEYPOUHBIX 3aHATUH C NPENOAABATENSIMH, CTYACHTaMH MaTEeMaTHYECKHUX
¢dakynbTeToB ChIKTI'Y ,pacmiupeHue NpakTUKWA y4acTHs B JUCTAHIIMOHHBIX MaTEeMAaTHYECKHUX
KOHKypcax W OJIMMIIHMAgaxX, MPOBOJUMBIX CIEUUAIU3UPOBAHHBIMA HAYYHBIMH U BBICHIMMHU
y4eOHBIMHU 3aBEICHUSIMHU.

[Tepexon Ha HOBBIe DPI'OC Tpebyer mepeocMBICICHHUS MPOPECCHOHAIBHON TO3UINH,
OCBOEHHUS CIIOCOOOB MEAArornyeckoro B3aWMOACHCTBHS, OPUEHTUPOBAHHBIX HAa OpPraHU3AIUIO



COTPYIHMYECTBA y4allluXcs B IMPOLECCE y4YEeHUs, oOecreueHre MHIAMBUAYAIBHOIO Y4eOHOro
ycrexa KaxaoMy ydeHuky. OCHOBHOM mpogdeccrHoHalbHOW KOMMYHHMKAIIUU JOJDKEH BBICTYNATh
I[GMOKpaTI/IquKI/Iﬁ CTWJIb - CTUJIb COTPYAHUYCCTBA. OCHOBHBIMH €0 IIpHU3HaKaMU ABJIAKOTCA:

e CTpeMJIeHHE Y4UTelNs MPUBJIEYb CaMHX peOAT K PELICHMIO 3a7ady OOyueHHs U
BOCIIUTaHMS, TTOCTABUTH YYCHUKOB B OTHOILIEHHS COTPYIHHUYECTBA MTPH PEIICHUH YU4eOHbIX
3a/1a4.

e YYeHUK paccMaTpUBaeTCs KaK PaBHOIPABHBIA IapTHEp B OOILIEHUM, KOJIJIera B
COBMECTHOM IIOMCKE 3HAHUM.

e Y4lTeNb yYUTHIBAET HE TOJIBKO YCIIEBAEMOCTD, HO U JINYHBIE KAYECTBA YUYCHUKOB.

o YuuTen PAa3BACHACT ACTAM 3HAYCHUC HOPMATUBHOI'O JUCHUIINIMHHUPOBAHHOIO
IIOBEJICHNUS, YUUT YIPABIATH CBOUM IIOBEACHUEM, OPraHU3ysl yCIOBHs JOBEPUTEIBHOCTH U
B3aMMOIIOHMMAaHHS.

e [Ipobnembl yudammxcsi OH OOCY)XJAeT COBMECTHO C HHMMH W TPU STOM HE
HAaBA3bBIBACT CBOIO TOYKY 3pCHUA, 4 CTPEMUTCHA y6eI[I/ITB B €C IIPABUJIBHOCTH. On TCPIIUM K
KPUTHYECKUM 3aMEUaHUSAM YUYEHUKOB, CTPEMUTCS IIOHATH HX.

o YuuTein OImupacTCsd Ha y‘IeHI/I‘-IeCKI/If/'I KOJUICKTUB, MOOMIPACT W BOCIHUTBIBACT
CaMOCTOSITENIBHOCTD Y peOsT.



3. COAEP) KAHUE

Copepxanne ydeOHOTO TpenMera chHOpMHUpPOBAaHO Ha OCHOBe lIpuMepHON OCHOBHOM
o0pa3oBaTenbHOIl MporpaMmbl  OCHOBHOTrO oOmiero ooOpazoBanus. KypcuBoM BbIIENEeHbI
TUAAKTHYECKHUE €IMHUIBI COJepKaHus, 00ecrednBaronie JOCTUKEHUE TOBBIIIEHHOTO YPOBHS
IUTAaHUPYEMBIX IIPEAMETHBIX PE3YIbTaTOB.

7 Kjaacc

Auredpa

Yucaa

PanyuoHaJbLHBIE YHCJIA

MHoxecTBO paluoHaNbHBIX 4Yucel. CpaBHEHHE palUOHAIbHBIX uMcen. [ledicTBus ¢
parroHaIbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamudtol Opoobwio.

ToxkaecTBeHHbIe NpeoOpa3oBaHus

YucsioBble U OYKBEeHHbIE BbIPAKEHHA

Beipaxkenue ¢ nepeMeHHoOW. 3HaueHWe BbIpaxkeHUs. [logcTaHOBKa BBIpaXXEHUH BMECTO
HEPEMEHHBIX.

Ieanie BbIpaxeHUst

CreneHb ¢ HaTypaJbHBIM IOKa3aTeneM U e€ cpoiicTBa. [IpeoOpa3zoBaHus BbIpa)XeHUH,
COJIEpIKalINX CTENEHH C HaTypaJIbHbIM I10Ka3aTeNEM.

OpHowieH, MHorowieH. JlelcTBUSI C OJHOWIEHAMHM W MHOTOWIEHaMHU (CJIOXKEHHE,
BbIUHMTaHUE, YMHOXKEHHE). DOPMYJIbl COKPAIIEHHOTO YMHOXKEHMSI: Pa3HOCTh KBaApaTOB, KBAJApaT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOrou1eHa Ha MHOXUTENIN: BBIHECEHHE OOLIEr0 MHOMXKHUTENS
3a CKOOKHU, epynnupoeKa, npumenenue hopmyn COKpauénHo20 YMHONCEHUSL.

JIpo0HO-panHOHAIbHBIE BbIPAKEHUS

Crenenb ¢ 1eNbIM IOKa3aTeneM. Auneedpauyeckas Opobv. [Jonycmumvle 3HAYEHUs
nepemenHvix 8 OpobHO-payuoHanrvHuix evipadcenusx. Coxpawenue ancedpauyeckux Opooeu.
Ilpusedenue ancebpauueckux opobeil k obwemy 3namenamento. [eticmaus ¢ ancedpauieckumu
OpobsmMuU: CNOJICeHUe, BblUUmAaHnue, YMHOJICEHUe, 0eleHUe, 6036e0eHUe 6 CINENeHb.

IIpeobpazosanue svipadiceHuii, cO0epAHCAUUX 3HAK MOOYIIA.

YpaBHeHHSl 1 HEpaBeHCTBA

PagBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpEMEHHOM.

YpaBHeHus

[lonatne ypaBHEHMsT M KOpHSA YypaBHEHUs. [Ipeocmaeénenue o0 pagHOCUIbHOCMU
ypasuenuii. Obnacms onpeoenenus ypasHeHus (001acms 0ONYCMUMbIX 3HAYEHUT NEPEMEHHOL).

JInHeiiHOe ypaBHeHHe U ero KOPHHU

Pemienne nuHeWHBIX ypaBHeHUU. Jlumetinoe ypasnenue c napamempom. Konuuecmeo
KOpHelU TUHetHo20 ypasHeHus. Pewenue nuneinvlx ypagnenul ¢ napamempom.

JApo0HO-panMoOHaIbHbIC YPABHECHUS

Pemenue npocreiimux ApoOHO-TMHEHHBIX YPAaBHEHUH.

Vpaenenus euoa x"=a Ypasnenus 6 yenvix uucnax.

HepaBencrBa

Uucnosslie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBeaIMBOCTH
HEPABEHCTB IIPH 3aJaHHBIX 3HAUECHUSX [IEPEMEHHBIX.



HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBa. Qbnacms onpeodenenus
Hepagencmaa (061acmeb 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

CucreMbl HEPABEHCTB

CucreMbl HEpaBEHCTB C OJHOHN INEpeMEHHOW. PelieHne cucteM HEpaBeHCTB C OJHOMN
NepeMEHHOM: TuHEHHbIX, M300paxkeHue penieHusl CHCTEMbl HEPaBEHCTB Ha YMCIIOBOW IMPSMOM.
3anuch pelieHus CUCTEeMbl HEPaBEHCTB.

DOYyHKUMHA

IMousiTne pyHKIUN

JlekapTOoBBl  KOOpAMHATBI Ha IUIOCKOCTH. DopMHpOBaHUE MPEACTABIEHUA O
METANpPEIMETHOM TIOHATUU «KOOpAMHATB». CrocoObl 3amaHusi (QYHKIWA: aHATMUTUYECKUH,
rpapuueckuii, Tabnnunbiid. ['padux ¢ynkumu. [Ipumeps! GyHKUIUH, MoydyaeMbIX B Ipolecce
UCCIICIOBAaHMS PA3IMYHBIX PEATbHBIX MPOIECCOB M PEIICHHS 3a/1a4. 3HaueHUe (QYHKIIUU B TOUKE.
CpoiictBa (yHKIUI: 00NacTh OMNpENeNIeHUs, MHOXECTBO 3HAUEHUH, HYIH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKU BO3pacTaHus u yOwiBaHus VccnemoBanue ¢GyHKIMM 1O €€
rpaduxky.

Kycouno 3adannvie ¢hynxyuu.

JIuneiiHas GpyHKUIUSA

CpoiictBa u rpaduk JnuHEWHOW (yHKIMH. YTIOBOW KOXPQPHUIMEHT MPSIMOM.
Pacrionoxxenne rpadyka TUHEHHONH (YHKIIMH B 3aBUCHMOCTH OT €€ yIII0BOro KO3 QHUIIUEHTa U
cBOOOAHOTO WieHa. Haxoocoenue ko3 huyuenmos tuneino GyHKyuu no 3a0aHHbIM YCA08UIM:
npoxodicoeHue NpsImMoll yepes 08¢ MoYKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPIAMOU
yepe3 OaHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPSAMO.

I'papuxu @yuxyuii. Ilpeodpazosanue epagura Gynxkyuu Y= f(X) ors nocmpoenus
epagpuxos Qynkyuil suoa y = af (kx+b)+c.

k
I'paghuxu pynxyuii y =a+——, .
X+b

PelmieHue TeKCTOBBIX 3aja4

3agauu Ha Bce apuMeTHYECKHE NeHCTBUS

Pemienue TeKCTOBBIX 3ajau apuMeTnueckuM criocooom. Mcnonb3oBanue Tabimil, cxem,
4epTEKEN, APYTUX CPEACTB NPEACTABIEHUS JaHHBIX IIPU PEILICHUH 3aa4u.

3agauu Ha IBHAKeHHe, Pa00TY U MOKYIIKH

AHanu3 BO3MOXHBIX CUTYyallUid B3aUMHOT'O PacIoJIOKEHUsI OOBEKTOB MPU UX ABMKEHUU,
COOTHOLLIEHUS! 00BEMOB BBIIOJIHSAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3amau Ha HaxXOKIEHUE YacTH YKCJIA U YMCIA MO €ro 4yactu. Pemenue 3axay Ha
IPOLEHTHI U 1onu. [IpuMeHeHne nponopuuil Npy peleHnH 3a1ad.

Jlornuyeckue 3agaun

Pemenue normueckux 3angau. Pewenue no2uueckux 3a0au ¢ nomowbio epagos, mabauy.

OcHoBHbIE MeTO/IbI pellieHUsl TEKCTOBBIX 3a1a4: apudmMeTrnyeckuil, anreOpanueckui,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CraTucTHKA M TeopHs BEPOSATHOCTEH

CraTucruka



Tabmuunoe wu Tpaduyueckoe TPEACTABICHHE JaHHBIX, CTOJOYAThlE W KPYroOBBIC
qUarpamMmbl, TpaduKu, MPUMEHEHUE auarpaMM W TpaQuKOB AJs OMHCAHUS 3aBUCUMOCTEH
peabHBIX BENWYHMH, U3BJIeUeHHEe wWHpoOpMammu w3 TaOnWI, [guarpaMM ©  TpaduUKOB.
OnwucarenbHble CTATUCTHMYECKHE IMOKA3aTeM YHUCIOBBIX HAOOpPOB: cpenHee apudmeTHueckoe,
Meouana, HauOOJbIIEE M HaWMEHbINEE 3HAaueHHUs. Mepbl pacceMBaHUs: pa3Max, oucnepcus u
cmaunoapmHoe OmKIOHeHUe.

CiyyaiiHasi M3MEHYMBOCTb. VI3MEHUYMBOCTH MpU HU3MEpeHHsX. Pewarowue npasuia.
3axonomepHoCcmuU 8 USMEHUUBLIX GETUUUHAX.

Cuayuaiinbie cOObITHS

CnyuaitHple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTApHBIE CIydalHbIE COOBITHS (HCXOIIBI).
BepositHocTi  snmemeHTapHbIX  coObITMH. COOBITUS B CIy4allHBIX OKCIIEPHUMEHTaxX U
OJIarONPHUATCTBYIONIUE dJIEMEHTAPHBIE COOBITHS. BeposITHOCTH citydaliHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOXKHBIMH JJIEMEHTApHBIMU COOBITHSIMH. Kilaccuueckre BEpOSTHOCTHBIC OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue coovimuti ¢ nomowwpro ouazpamm Jiiepa.
Ilpomueononoscrvie codbvimus, oO0veouneHue u nepeceyeHue cobvimuil. Ilpasuno crnoocenus
sepossimuocmeii. Cnyuatinoiii  6vloop. I[Ipeocmasnenue sxcnepumenma 6 6ude oOepesa.
Hezasucumvie  cobvimus. Ymnooicenue  seposmunocmeii  Hezasucumvix  coObIMUIL.
Ilocneoosamenvuvie nezasucumvle ucnoimanus. llpencraBieHrne 0 HE3aBUCHMBIX COOBITHUSX B
JKU3ZHHU.

Dnemenmovlt KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus u YUCIO
couemanuti. @opmyna uucna couemanuil. Tpeyeonvnux Ilackana. Onvimsl ¢ OOAbUUM YUCIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHbIX cobbimull. Buvluucnenue eepoamuocmeti 6 ONbIMaAx ¢
npumeHeHuem KomoOuHamopHvlx ¢Gopmyn. Hcneimanus bBepuynnu. Yenex u  ueyoaua.
Bepoamuocmu cobvimuti 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle genuyuunsl

3nakomcmeo co CaAy4auHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX
caydatinolx eenudun. Pacnpedenenue eeposmuocmeii. Mamemamuyeckoe osxcuoanue. Ceolicmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux uucen. smepenue éeposmuocmeil.
Ilpumenenue 3axkona O60MbWUX HUCET 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUMU,
obecneueHuu 6e30NACHOCMU HACENIeHUS. 8 UPE3BbIYALIHBIX CUMYAYUSIX.

8 kiace

Auredpa

Yucaa

PauuonanbHbIe yncia

MHOXECTBO pAalMOHANBHBIX 4Kcesl. CpaBHEHHE pPALMOHANBHBIX 4HceNl. JledcTBusa c
parMoHATBHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppanuonajbHble Yucia

[TonsTre uppaunoHaJIbHOTO 4Kcaa. Pacno3HaBaHue nppannoHaIbHBIX 4ucel. [Ipumepst

Jl0Ka3arenbcTB B anredpe. MppaiuoHalibHOCT qncna\E . IlpumeHeHne B TEOMETpUM.
Cpasnenue uppayuonansuuix uucen. MHoocecmeo delicmeumenbHblx Yucell.
ToxnecTBeHHBbIE NpeoOpa3oBaHuA



YucoBble 1 OyKBEeHHbIE BbIPAKEHUS

Bripakenue ¢ nepemeHHOW. 3HaueHue BblpakeHMs. [lofcTaHOBKa BBIPa)KEHUN BMECTO
IIEPEMEHHBIX.

Lenbie BbIpaxkeHUus1

Crenenp ¢ HaTypaJIbHBIM IOKa3areneM M €€ cBoiicTBa. [IpeoOpa3oBaHus BbIpaKeHUH,
COJIEpXKAIINX CTEIEHU C HaTyPaJIbHbBIM IIOKA3aTEIEM.

OpnowneHn, MHorowieH. JleiicTBUS C OJHOWIEHAMH W MHOTOWIEHAMHU (CIIOKEHHE,
BbIUHMTaHUE, YMHOXKEeHHE). DOPMYJIIbl COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaAPaTOB, KBApaT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOro4leHa Ha MHOXHUTENIU: BbIHECEHHE OOIIer0 MHOXKHUTENS
3a CKOOKH, epynnupoexa, npumeHeHue @Qopmyn COKpawéHHoz2o ymuodcenus. Keaopamuulii
mpéxuien

J/{poOHO-panuoOHaJIbHbIE BHIPAKEHHUS

Crenenbp c uensiM mokasareneM. IIpeoOpa3oBanue IpoOHO-TUHEWHBIX BBIPAKECHUN:
CIIOKEHHEe, YMHOXKEHUE, JIeeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAYeHUs NePeMeHHbIX
8 O0pobHO-payuonanvusix evipaxcenusx. CokpaweHue ancedopaudeckux opobeu. Ilpusedenue
aneebpauveckux opodeii Kk oowemy 3namenamenio. [elicmeus ¢ ancebpaudeckumu OpoOAMU:
Cll0diCeHUe, 8bIYUMAHUe, YMHOJICEHUE, OelleHUe, 8036e0eHUe 8 CINEeNeHb.

IIpeobpazosanue 8vipasdiceHuil, cOOePHCAUUX 3HAK MOOYVIIA.

KBaaparnbie kopHu

Apudmerndeckuii kBaapaTHbIi KopeHb. [IpeoOpa3oBaHue BBIpKEHHH, COIECPIKALIIX
KBaJIpaTHble KOPHU: YMHOKEHHUE, JEJICHUE, BBIHECEHME MHOXKUTENd H3-110J] 3HaKa KOpHS,
BHeceHue MHOJCUmesi N0O 3HAK KOPHSL.

YpaBHeHNs U HEPAaBEeHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € EpEMEHHOM.

YpaBHenust

[lonsitTue ypaBHEHMsT M KOpHS YypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUNIbLHOCMU
ypasuenuti. Obracmo onpedeneHus ypaguerus (001acms 00NYCMUMbBIX 3HAYEHUL NePEMEHHO).

JInHeiiHOe ypaBHeHHe U ero KOPHHU

Pemienne nuHeWHBIX ypaBHeHUU. Jlumetinoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHetiH020 ypasheHus. Peuwlenue nuneunsix ypasHenuil ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBagparuele ypaBHeHus. HemonHble KBajapaTHble ypaBHEHHUsS. JMCKpUMHHAHT
KBaJpaTHOro ypaBHeHusd. Dopmyna KOpHEHW KBaIpaTHOIrO YypaBHEHUA. Ieopema Buema.
Teopema, obpammuas meopeme Buema. PelieHue KBaJIpaTHBIX YpaBHEHMH: MCIIOIb30BaHUE
bopMynbl JUISI HAXOXACHUS KOPHEW, ecpaguueckuii memoo peuwienus, pasiodceHue Ha
MHOXMCUmMenu, noobop KopHel ¢ UChoab3ogaHuem meopemvl Buema. Konuuecmeo kopheii
K8AOPAMHO20 YPAGHEHUSl 8 3ABUCUMOCMU OM €20 OUCKpUMUHAHmA. Ypasnenus, ceooumbvie K
JUHeNHbIM U KeaopamHuuim. Keadpamuvle ypagnenus c napamempom.

/IpoOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue npocteimmx ApoOHO-IMHEHHBIX YpaBHEHUH. Peuwenue 0pooHO-payuoHaibHbix
VpaeHeHUIl.

Memoowi pewienus ypasHenui: Memoovl pagHOCUTbHBIX NPeoOPa308aHull, Memoo 3aMeHbl
nepemennou, epaguueckuii memood. Hcnonvzosanue ce0ticme (hyuKyuii npu peueHuu ypasHeHutl.

n
Vpasnenus éuoa X' = a .YpasHenus 8 yenvix 4ucnax.



CucreMbl ypaBHeHH

YpaBHeHHE C AByMs IepeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMs IEPEMEHHBIMU.
IIpsimas kak epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C O8YMsL NEPEMEHHBIMU.

[TonsiTue cucremsl ypaBHEHUN. PelieHne cucremMsl ypaBHEHUM.

MeToapl pemeHns CUCTEM JTMHEWHBIX YPaBHEHHI C JBYMS MIEPEMEHHBIMU: epaghuyeckuil
Mmoo, Memoo CLOHCeHUsl, METOJL TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnosele HepaBeHcTBa. CBONCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka clipaBeyIMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHcTBa. O01acmy onpedenenus
Hepagencmaa (001acmes 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienue nuHEeHBIX HEPABEHCTB.

Pewenue yenvix u OpobHo-payuonanvHvlx HepageHcms MemoooM UHMEPEAlos.

CucreMbl HEPaBEHCTB

CucrteMbl HEpPaBEHCTB C OJHOW IepeMEeHHOH. PemieHue cucreM HepaBEeHCTB ¢ OJHOU
nepeMeHHO: JnHeiHbIX. M300paskeHne pereHusi CUCTEMbl HEPAaBEHCTB HAa YUCIOBOM HPSAMOM.
3anuch pelieHus: CUCTEMbl HEPABEHCTB.

DOYyHKUMHA

IHousitue pyHKkuMHU

JlekapToBbl ~ KOOpJAMHATBl HA IUIOCKOCTH. @DOpMHUpOBaHUE MPEACTABIECHUH O
METAINPEeIMETHOM MOHATUU «KOOpAMHATHI. CrnocoObl 3anaHus (QYHKIMHA: aHATUTUYECKHH,
rpaduueckuii, Tabmuunbiii. ['padux dbynkuu. [Ipumeps! GyHKIMI, MoTy4aeMbIX B Ipoliecce
UCCIIEIOBaHMS Pa3INYHbIX PEeaIbHbBIX IPOLIECCOB U PEeLICHUs 3a/1a4. 3HaueHue QYHKIUU B TOUKE.
CpoiicTBa (yHKUMHA: 00JIACTh ONpPEAENCHHs, MHOXECTBO 3HAYEHHUH, HYIH, NPOMEXKYTKH
3HAKOIOCTOSIHCTBA, IPOMEXYTKU BoO3pacTaHus U yObiBaHus. MccnenoBanue ¢yHkuuu mno eé
rpaduxky.

Henpepvienocmo ¢hynkyuu. Kycouno 3adannvle gynkyuu.

JInneiiHass pyHKUIUsA

CpoiictBa u rpaduk JuHEHHOW (QYHKUMHU. VYTI0BOW KOI(D(PUIMEHT MPSIMOM.
Pacnonoxxenue rpaduka 1uHeiHON (QyHKIMHM B 3aBUCUMOCTH OT €€ yIJIOoBOro KoddduureHTta u
cBOOOIHOTO uiieHa. Haxoorcoenue koaghguyuenmos auneunor QyuKyuu no 3a0aHHbIM YCI0GUIM:
nPOX0dHCcOeHUue NPAMOLL uepes 08e MOUYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOT
yepe3 OaHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPSAMO.

Keaaparuunas pyHkumus

CroiictBa u rpaduk KBaapatuuHoW QyHkiuu (mapadona). llocmpoenue epaghuxa
Kkeaopamuunot @yukyuu no moykam. HaxoxneHue HyJaell KBagpaTUYHOM (QYHKIMH,
MHOJICECMBA 3HAYEHUT, NPOMEJICYMKOE 3HAKONOCHOSHCMEA, NPOMENCYMKOE MOHOMOHHOCHU.

OOpaTHasi NPONOPUUOHATBHOCTD

k k
CpoiictBa QyHKIMU Y =— Y = " I'umepOomna.
X

TI'pagpuxu gynkyuii. Ipeobpaszosanue cpagurxa pynxyuu Y= f(X) ora nocmpoenus
epaguxoe hynxyuti suda y = af (kx+b)+c.

Kk
Tpaguru dymaguii Y =8+~ y =X,y =3, y=|x.
_+_



Pemenne TeKCTOBBIX 32124

3agauyu Ha Bce apuMeTHYECKHE AeliCTBUS

Pemrenue TeKCTOBBIX 3a/au apuMeTndeckuM criocooom. Mcmonb3oBanue Tabnmil, cxem,
4epTEeKEN, APYTUX CPEACTB NPEACTABICHUS JaHHBIX IIPU PEILICHUH 3aauu.

3agaum Ha IBM:KeHHe, Pa0OTy M MOKYNKH

AHanu3 BO3MOXHBIX CUTyallUi B3aUMHOT'O PACIIONIOKEHUS OOBEKTOB MPH UX JTBUKCHHH,
COOTHOLIEHUSI 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOU pabdoTe.

3aga4yu Ha YACTH, 10JIH, TPOLEHTHI

Pemenue 3amau Ha HaXOXKJEHUE YaCTU YMCIIA U YMCiIa Mo ero 4yactu. Pemenue 3amay Ha
IPOLEHTHI U 1onu. [IpuMeHeHne nponopuuil Npu peleHuy 3aaad.

Jlornueckue 3agaumn

Pemenue noruueckux 3afad. Pewenue no2uyeckux 3a0au ¢ noMowwbio epagos, mabauy.

OcHOBHBbIE MeTO/bI pellleHUus] TEKCTOBbIX 3a/1a4: apu(PMETHUECKUH, anreOpandeckui,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ay
(eceomempuueckue u epaguueckue Memoowl).

CTaTuCcTHKA M TeOpHs BEPOSATHOCTEH

CraTucruka

TabnuaHoe u rTpaduyecKkoe TIPEJCTABICHUE [AHHBIX, CTOJOYAaThIe H KPYrOBBIC
IarpaMMbl, TpapuKH, NMPUMEHEHHE IuarpaMM W TpapuKOB JUIS OMHCAHUS 3aBUCHMOCTEU
peabHBIX  BENWYMH, W3BJICYeHHWE WH(POpMAMK W3 TaONMUI, JuarpaMM H  TpadUKOB.
OnwucarenbHbIe CTATUCTHYECKHE MOKAa3aTeIN YHCIOBBIX HAOOpOB: cpeaHee apu(METHUECKOE,
Meouana, HauOoJbllIee M HaMMEHbIlIee 3HA4YeHHs. Mephl paccerBaHUs: pa3Max, oucnepcus u
cmanoapmHuoe OmKIOHeHUe.

CnyuyaitHas W3MEHUMBOCTh. V3MEHUMBOCTH MNpH H3MEpeHUsK. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBHIX BEIULUHAX.

Cay4aiinbie coObITHS

CrnyyaitHble ONBITHI (3KCHEPUMEHTHI), 3JIEMEHTApHbIE ClydyalHble COOBITHS (MCXOJBI).
BepositHoctn  snemeHTapHbIX  coObITH. CoOBITHS B CIOy4yallHBIX OKCIEPUMEHTaxX U
0JIarONPUATCTBYIONINE AJIEMEHTapHbIE COOBITHA. BeposaTHocTH ciydaliHbIX COOBITHI. OMBITHI €
PaBHOBO3MOKHBIMHM 3JI€MEHTAapHBIMU CcOObITHsIMU. Kilaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOMKOB. /Ipedcmasnenue cobvimuii ¢ nomowpio ouazpamm Jinepa.
Ilpomueononoscrvie cobvimus, 00veduHeHue u nepecedyerHue cobwvimuil. IlIpasuno cinodxcenus
sepossimuocmetl. Cnyuatinvitl  6vloop. IIpeocmasnenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  geposmmnocmeii  Hezasucumvix  coObImMuUll.
Ilocnedosamenvhvie nesagucumvle ucnvimanus. llpencraBieHne o HE3aBUCHUMBIX COOBITHSX B
YKU3HU.

Dnemenmol KOmMoOUHaAmMoOpuKu

Ilpasuno ymmoocenus, nepecmanosku, ¢axmopuan uucia. Couyemanusi u YUCIO
couemanuui. Popmyna uucna covemanuu. Tpeyeonvnuk Ilackana. Onvimsl ¢ OOTLUWUM YUCTIOM
PABHOBO3MOJICHLIX  DNIEMEHMAPHLIX  cobblmutl. Bviuucienue eeposimuocmell 6 Onvlmax ¢
npumenenuem Komounamopuwix gopmyn. Hcneimanusa bepuynnu.  Yenex u  ueyoaua.
Beposmuocmu cobvimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinvle eenuqunsl

3nHakomcmeo co CaAyuauHbiMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX
cnyuatnwix eenudut. Pacnpedenenue seposmuocmeit. Mamemamuueckoe odxcudanue. Ceotlicmea



Mmamemamudecko2o oxcuoarnus. Iousmue o 3axone 601bUUX YUCE. H3MepeHue GQPOﬂWLHOCWleﬁ.
HpuMeHeHue 3aKOHA OONbWUX HUCel 8 coyuojiocuu, cmpaxoeanuu, 6 30pa600xpaHeHuu,
obecneyenuu 6e30nacHOCMU HACENCHUS 8 '-lp€36bl’-ldﬁHle cumyayusix.
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Auredpa

Yucaa

PauuonanbHblie unciaa

MHoxecTBO panuoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaNbHBIX uHcen. JledicTBus ¢
paloHaIbHBIMU YucIaMu. [Ipedcmasienue payuoHaibHo20 Yucia 0ecamudtol opoowio.

HppaunoHajbHbIe YUCIA

[TonsiTre uppaunoHaibHOTO uKcia. Pacno3HaBanue uppaunoHalbHBIX 4yucel. [Ipumepsl

J0Ka3arenbcTB B anredpe. MppaimoHaibHOCT qncna\E . IlpumeHeHne B TEOMETPHH.
CpasHenue uppayuonanohvlx yucen. Muoscecmeo oeticmeumenbHuLX Yucel.

ToxaecTBeHHbIe Npeo0pa3oBaHUs

YucnoBble 1 0yKBeHHbIE BBIPAKEHHS

Boipaxkenue ¢ nepemeHHOW. 3HaueHue BblpakeHUs. [lojcTaHOBKa BBIpaXKEHHI BMECTO
MEePEMEHHBIX.

Ieanie BbIpaxeHUst

Cremnenb ¢ HaTypaJbHBIM TOKa3areneMm u e€ cBoiicTBa. [IpeoOpa3oBaHus BBIpaXKEHUH,
COJIeprKalINX CTENEHH ¢ HATypaJIbHBIM MOKa3aTelleM.

OnHouneHn, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWICHAMH (CJIOXEHHE,
BBIUYUTAaHNE, YMHOXeHHE). DOpMyITbl COKPAIEHHOTO YMHOKEHHUS: Pa3HOCTh KBAJ(paToOB, KBaApaT
CYMMBI U pa3HOCTH. Pa3nokeHre MHOTOWIEHa HA MHOKUTEIIN: BBIHECEHHE OOIET0 MHOXKHUTEIS
3a CKOOKH, epynnupoexa, npumeHeHue @Qopmyn COKpawéHHo2o ymuoodcenus. Keadpamuulii
MPEXUIIeH, PA3N0ACEHUE KBAOPAMHO20 MPEXUNEHA HA MHONCUMETIU.

JIpoGHO-panuoHAIbHBIE BHIPAKEHHU S

Crenenp c nenslM mnokasareneM. IIpeoOpa3oBaHue JpoOHO-TUHEWHBIX BbIPAXKEHUI:
CIIOKEHHE, YMHOXKEHUE, JeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3Ha4eHUs NePeMeHHbIX
6 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue anecedpauveckux opooet. Ilpusedenue
aneebpauyeckux Opobeii k obwemy 3namenamento. [leticmsus ¢ aneebpauyeckumu OpooOsmu:
ClloJHCeHUe, 8bIYUMAaHUe, YMHOJICEHUe, OelleHue, 8036€0eHUe 8 CINENeHb.

IIpeobpazosanue gvipasicenuti, cO0EPHCAUUX 3HAK MOOYIIA.

KBaaparHbie KopHUI

ApudmeTrnueckuii KBaapaTHBIH KOpeHb. [IpeoOpazoBaHue BBIpAXKEHUM, COJAEPIKALIUX
KBaJIpaTHbIE KOPHHU: YMHOXKEHHUE, JelIeHHWE, BBHIHECEHHE MHOXHUTENS H3-M0JA 3HaKa KOpHS,
BHeceHUue MHOMCUmesi N0O 3HAK KOPHSL.

YpaBHEeHHS U HEPAaBEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHust

[lonatne ypaBHEHWS W KOpHSA YypaBHEHUs. [IpedcmagieHue 0 pagHOCUTbHOCMU
ypasuenuii. Obnacms onpeoenenus ypasHeHus (001acms 0ONYCMUMbIX 3HAYEHUL NePEMEHHOL).

JInHeliHOe ypaBHEHHE U €r0 KOPHHU



Pemienue nuHeHbIX ypaBHeHUU. Jlumetinoe ypaeuenue ¢ napamempom. Konuuecmeo
KOpHeU TUHelH020 ypasHeHus. Peulenue Tunelnbix ypasHeHuii ¢ napamempom.

KBaapaTrHoe ypaBHeHHe M er0 KOPHH

KBagparuele ypaBHeHus. Hemonssle KBajapaTHble ypaBHEHHMA. JMCKpUMMHAHT
KBaJpaTHOro ypaBHeHusd. Dopmyna KOpHEHW KBaJapaTHOrO ypaBHEeHUA. Ieopema Buema.
Teopema, obpammuas meopeme Buema. PelieHue KBaJIpaTHBIX YpaBHEHH: HCIOIb30BaHHE
dbopMynbl JUISI HaXOXACHUS KOPHEW, ecpaguueckuii memoo peuwienus, pasiodceHue Ha
MHOJICUmenu, noobop KopHell ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo rophell
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTU OM e20 OucKpumuHanma. bukeadpammuvie ypasnenus.
VYpasnenus, ceooumvie k nunelinbim u kéaopamuvim. Keaopammusie ypasnuenus ¢ napamempom.

/{poOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue npocremmx ApoOHO-IMHEHHBIX YpaBHEHUHN. Pewenue 0poOHO-payuoHaibHbIx
VPaHeHUII.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUIbHBIX NPeodPA308aHuUL, MemoO 3aMeHbl
nepemeHHoU, epaghuyeckuii memoo. Hcnonvszosanue ceolicme hyHKYull npu peulenuy ypagHeHull.

Ipocmeriwue uppayuonanvible ypasHenus uod | /f (x) =a, ,\jf (x) =y9(x).

Vpasnenus éuda X" = a.YpasHenus 6 yenvlx wuciax.

Cucrembl ypaBHeHUH

VYpaBHeHHe ¢ ByMs NepeMeHHbIMU. JIMHelHOe ypaBHEHHE C JABYMS MEpEMEHHBIMHU.
Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS C 08YMsl NepeMEHHbLMU.

[TonsiTue cuctemMpl ypaBHeHUH. Perienne cuctemMbl ypaBHEHUH.

MeToapl pelieHus: CUCTeM JIMHEHHBIX YPaBHEHUM C IByMS MIEPEMEHHBIMU: 2paguueckull
Memoo, Memoo ClOHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Umucnossie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBemsiMBOCTH
HEPABEHCTB MPH 33/1aHHBIX 3HAYEHUSIX MTEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHCTBa. Qonacmy onpeodenenus
Hepagencmaa (0611acms 0ONYCMUMbIX 3HAYUEHUL NePeMeHHOLL).

Pemenue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezco pewenus. Pewenue keaopamHvlx HepaABeHCMS:
UCNONb3068AHUE CBOUCME U 2PAPUKA KBAOPAMUYHOU (QYHKYUU, Memoo UHMEPBANLos. 3anuch
peutenus Keaopammno20 HepaseHCcmaa.

Pewenue yenvix u 0pobHO-payuonanvhblx Hepasencme Memooom UHMeEPEAlos.

Cucrembl HEpaBeHCTB

Cucrembl HEpaBEHCTB C OJHOW mMepeMeHHOW. PeleHune cucteM HEpPaBEHCTB C OJHOM
MEPEeMEHHOM: JMHEHHBIX, KgaodpamHuvix. V300pa’keHUE pelIeHUs CHUCTEMbl HEPaBEHCTB Ha
YUCJIOBOM MPSIMOM. 3aluch pEIIeHUs] CUCTEMbI HEPABEHCTB.

DOYyHKUHUHT

IHousitue pyHkuMu

JlekapToBbl ~ KOOpJIWMHATBl Ha IUIOCKOCTH. DOpMHUpOBaHUE MpEACTaBIEHUH O
METanpeMETHOM TOHATUU «KOOpAMHATh». CrocoObl 3aJaHus (QYHKIMH: aHAIUTUYECKUH,
rpaduueckuit, Tabauunbiil. ['padux dynkmuu. [Ipumeps! QyHKIMM, MonydaeMbIX B Ipoliecce
WCCJICTOBAHMSI PA3IUYHBIX PEAbHBIX MPOLIECCOB U PEIICHUS 3a/1a4. 3HaueHHe (DYHKIIMU B TOUKE.
CpoiicTBa (yHKIUI: 00NacTh OMpENeNieHUs, MHOXXECTBO 3HAUEHUH, HYIH, MPOMEKYTKH



3HAKOIIOCTOSIHCTBA,  YéMHOCMb/HeuémHOCmb,  TIPOMEXKYTKM  BO3pacTaHWsl M YObIBaHUS,
HauOoJbIlIee U HanMeHblee 3HaueHus1. MccnenoBanue GyHkimu no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynxyuu. Kycouno 3aoannvie pynxyuu.

JIuneiiHas pyHKIUsA

CpoiictBa W rpaduk JHHEHHOW GYHKIMH. YTJIO0BOM KOXQHUIMEHT MpsSMOi.
Pacnonosxenue rpaduka TMHEHHON (YHKIMU B 3aBUCHUMOCTH OT €€ YIJIOBOTO KO3 duirenta u
CcBOOOIHOTO WieHa. Haxoowcoenue koappuyuenmos aunetiHo GyHKyun no 3a0aHHbIM YCL0BUAM.
npoxodicoeHue NpImMou yepes 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOIAHCOeHUE NPAMOU
yepe3 OaHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOLL.

KBagparununas pyHkumst

CpoiictBa u rpaduk kBaapaTuuHod GyHKiMU (mapadona). I[locmpoenue epaguxa
keaopamuynol @yHukyuu no moukam. HaxoxneHue Hyned KBagpaTHUYHOW (QyHKIHH,
MHOICeCm8ea 3Ha4eHUll, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEINHCYMKO8 MOHOMOHHOCMIU.

OoOpaTHasi IPONOPUNOHAIBHOCTH

k k
CaoiicTBa QyHKIMHN Y =— Y = = l'unepbomna.
X

I'papuxu @pyuxyuii. Ilpeodpazosanue epagurxa Gynxyuu Y= f(X) ora nocmpoenus
epagpuxos Qynkyuil suoa y = af (kx+b)+c.

I'paghuxu ¢pynxyuii y=a+L, y=x,y=3%Xx, y=|x].

X+Db

IMocsienoBaTeILHOCTH M MPOTPECCHU

UucnoBag  mocineqoBaTelbHOCTh.  [IpuMepsl  YMCIOBBIX — MMOCIEI0BATEIBHOCTEM.
beckoHeuHble TOCIENOBATEIBHOCTH. ApudMernueckas mporpeccus © e€  CBOWCTBA.
['eomeTpuueckass mporpeccusi. @Popmyra obwe2o urewa u cymmsl N NEPevIX UleHO8
apugpmemuueckoul u ceomempuyeckoli npoepeccuil. Cxoo0aumascs ceomempuyecKas npoepeccus.

PelmieHue TeKCTOBBIX 3aJa4

3agauu Ha Bce apuMeTHYECKHE NeHCTBUS

Pemenne TeKCTOBBIX 3a/1a4 apuMeTHISCKUM criocoOoM. Mcmomp3oBanue TabIuUIl, CXeM,
YepTeXeH, IPYTUX CPEICTB MPEACTABIICHUS JAHHBIX P PEIICHUH 33]Ia9H.

3agauu Ha IBUKEHHE, PA0OTY U MOKYNKH

AHanu3 BO3MOXHBIX CUTYallMid B3aMMHOTO PACIIOJIOKEHUSI OOBEKTOB MIPH UX JABWKCHUU,
COOTHOIIIEHUSI 00BEMOB BBITIONHSAEMBIX Pa0OT MPH COBMECTHOMU paboTe.

3agauyu Ha YACTH, T0JIH, TPOLEHTHI

Pemenne 3amauy Ha HaxXOXKJEHHE YacTH YMCTIA U YKCiIa MO ero yacTu. Pemienue 3agad Ha
MPOLEHTHI U Aonu. [IpuMeHeHne mponopiuil Npy penieHn  3a1ay.

Jloruyeckue 3agaum

Pemrenune nmormueckux 3anad. Peuwerue no2uyeckux 3a0au ¢ nomowwbio epagos, mabauy.

OcHoBHbIE MeTO/IbI pellieHUsl TEKCTOBBIX 3a1a4: apudmMeTrnyeckuil, anreOpanueckui,
nepebop BapuwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguueckue memoowl).

CTaTuCcTHKA U Teopusl BEPOSITHOCTEH

Crarucruka

Tabnuunoe wu rpaduyeckoe TPEACTaBICHUE [AaHHBIX, CTOJIOYaThle U KPYTOBBHIE
quarpamMmbl, Tpaduku, MPUMEHEHUE auarpaMM U TpauKOB A OMHCAHUS 3aBUCUMOCTEH



peasibHbIX BENWYMH, UW3BJIeYeHHEe HHQOpMalMK u3 TaOaul, [auarpaMM U TpadpuKoB.
OrnucaTenbHble CTAaTUCTHYECKHUE TMOKA3aTeNM YHCIOBBIX HAOOpPOB: cpemHee apupMETHUECKOe,
Meouana, HauOOJbIIEE ¥ HaWMEHbIEE 3HAUCHUS. Mepbl pacceMBaHUs: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CayvaiiHasi W3MEHYMBOCTh. VI3MEHUMBOCTh TpH U3MEpeHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBBIX BEIUYUHAX.

Cuay4aiinbie cOObITHS

CrnydaiiHple OTBITHI (IKCIIEPUMEHTHI), dJEMEHTApPHBIC CIyYaiiHbIe COOBITHUS (MCXOJBI).
BepostHoctu  aneMeHTapHbIX CcOOBITUHA. CoOOBITUS B CIy4YalHBIX JKCHEPUMEHTaX U
OJIarONPHUATCTBYIONIUE dJIEMEHTApHBIE COOBITHS. BeposTHOCTH citydallHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHSIMH. Kilaccudeckre BEpOSTHOCTHBIC OIBITHI C
UCTIOJIb30BAHUEM MOHET, KyOUKOB. [Ipedcmasienue cobvimuili ¢ nomowwvto ouazpamm Jiiepa.
Ilpomusononodicnvie codvimus, odOveouHeHue u nepeceuerue coovimuiu. Ilpasuno crodscenus
seposmuocmeti. Cnyuaiinwiti  evloop. Ilpeocmasnenue dsxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  seposmuocmeni  He3asucumuvlx  coObIMUIL.
Ilocneoosamenvuvie nezasgucumvie ucnoimanus. llpencraBieHre 0 HE3aBUCUMBIX COOBITHUSIX B
YKU3HU.

Dnemenmovlt KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus u YUCIO
couemanuti. Qopmyna uucna couemanuil. Tpeyeonvruux Ilackansa. Onvimsl ¢ 6016WUM YUCTOM
PABHOBO3MONCHLIX  DNIEMEHMAPHLIX  cobblmull. Bvluucienue eeposmuocmeti 6 onvlmax c¢
npumeHeHuem KomoOuHamopHvlx ¢opmyn. Hcneimanus bepuyninu. Yenex u  ueyoaua.
Bepoamuocmu cobvimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinsle éenuqunbl

3Hakomcmeo co CaAyHauHbIMU BEIUHUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayyaiinslx eenuyur. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux yucen. Msmepenue eeposamuocmetl.
Ilpumenenue 3axkona OO0NGWUX HUCET 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUl,
obecneuenuu 6e30NACHOCMU HACENIEHUsL 8 YPE3BbIYAUHBIX CUMYAYUSIX.



4. TEMATHYECKOE IINTAHUPOBAHMHE

AJITEBPA
7 kaace (136 wacos)

Pa3znes, TeMbl MporpamMmbl

Ko.s-Bo
4acoB

XapakTepucTHKAa OCHOBHBIX BUJOB /1eSIT€IbHOCTH
ydauuxcs

Boipaxkenus " UX
npeodpa3oBaHus, ypaBHEHUS

20

CucreMaTu3upoBath u OOOOIIUTH CBEACHHUS

00  OOBIKHOBEHHBIX M  JICCATUYHBIX  JIPOOSX,
o0ecreunTh Ha dTOW OCHOBE JAJIbHEHINEe pa3BUTHE
BBIYMCIIUTEIIbHBIX HaBBIKOB, YMEHHUE PEIIaTh 3aauu.
ChopmupoBaTh y y4YaIIUXCA II€PBOHAYAIBHBIC
MPEACTABICHUS O S3bIKE anreOpel, 0 OYKBEHHOM
WCYUCJICHUH; HAYYUTh BBIMOJIHATh JJIEMEHTApPHBIE

0a3oBbIe IpeoOpa3oBaHusi OYKBEHHBIX BBIPAKECHUH

DyHKUMHM ¥ UX IPpauKu
JIuHeiiHasa pyHKIMS.

11

ITo3HakoOMHUTH
GyHKIIUM,  PacIIUPHUTH
BBEJICHUEM (PYHKIIMOHATBHOW TEPMHUHOJIOTMU U
CHMBOJIUKH; PAacCMOTPETh CBOWCTBA H TpaduKu
KOHKPETHBIX YHCIOBBIX QyHKIMHA Y = K/X; moka3arhb
3HAYUMOCTh  (DYHKUIMOHAJIBHOTO  ammapara s

ydamuxes ¢
MaTeMaTHUYECKUN

ITIOHATHUEM
SA3BIK

MOACIIMPOBAaHUA PCAIbHBIX CI/ITyaIII/II;'I, HAay4YuTb B
HCCIOXKHBIX cirydadax

SHaHUA Ui pCIICHUS MPUKIAAHBIX W IMMPAKTUYCCKUX

MIPUMCHATH IMOJIYYCHHBIC

3aga4

Crenenb u ee cBoiicTBa. OIHOYICH

12

BLIpa6OTaTL YMCHHUC BBIIIOJIHATH JEHCTBUSA
Haa CTCIICHAMMU C HATYPAJIbHBIMU IMOKA3aTCIIAMMU.

MHoro4/eHsnl

19

BripaboTath yMeHHs NMPUBOJUTH MHOTOUJICH
BBITIOJHATh JEHCTBUS C
MHOTOYJIEHOM; BBITTOTHATD
BBIHECEHHEM  OOIIETO

K CTaHIapTHOMY BHUIY,
OJHOWICHOM U
pa3ioKEHUE MHOIOYICHA
MHOKUTENSI 3a CKOOKM; YMHOXXaTb MHOTOYJIEH Ha
MHOT'OWIEH, pacKiIapIBaTh MHOT'O4JIECH Ha
MHOKUTEIM CIIOCOOOM TpPYNIHMPOBKHU, JJA0Ka3bIBATh

TOXACCTBA.

Dopmy.Jibl COKPAaIIEHHOT 0

YMHOKCHUSA

13

Boipabotate yMeHUsl BBIMOJHATH JEUCTBUS C

MHOTOYJI€HaMH, MPHUMEHATh (OpMyNbl KBajpara
CYMMBI U KBajpaTa pa3HOCTH, KyOa CyMMBbI U KyOa
pasHOCTH A mpeoOpa3oBaHusl KBaJpara U KyOa

JABYYICHA B MHOT'OYJICH




BripaboTath YMEHUS BBITIOJIHATh
npeoOpa3oBaHUE BBIPAKEHUH C IIPUMEHEHNEM
GopMyIT  COKpAlIEeHHOTO yMHOXKEHHs: KBajpaTa
CyMMBl M Pa3HOCTU JABYX BBIP@KEHHUE, YMHOKEHUS
pa3HOCTH JIBYX BBIPQXEGHHH Ha HX CyMMY;

IIpeoGpasoBanue HEIARIX | o BBIIIOJHSATE Pa3lIOKEHUE PA3HOCTH KBAAPAaTOB JIBYX
BBIPAKEHHH BBLIPAKEHHUI Ha MHOXKUTENHN; NPUMEHATL Pa3JInYHbIE
CIIOCOOBI Pa3JIOKEHUsI MHOIOYWIEHOB HA MHOXHUTEIH;
peoOpa3oBLIBATh IIEJIbIE BHIPAKEHUS, IPHUMEHSATH
peoOpa3oBaHKe IEIbIX BLIPAKEHUH [PU PEIICHUH
3a/1a4.
BBectd 1OHATHS ~ ypaBHEHHUS C  JBYMS
. HEPEMEHHBIMH, TIpaduKa ypaBHEHUS, CHUCTEMEI
JluneiiHoe ypaBHeHHE ¢ JABYMS . .
ypaBHEHUM; OOYYUTh PELIEHHIO CHCTEM JIMHEMHBIX
nepeMeHHbIMM. Pemenne cucrem | 11 .
. . yYpaBHEHUN C JBYMS IIEPEMEHHBIMH, a TaKKe
JUHEHHBIX ypaBHEHU i )
WCIOJIB30BAHUIO  NPUEMA  COCTABJICHHS  CHCTEM
yPaBHEHMH [IPU PEILIEHUH TEKCTOBBIX 3a1a4
CdopmupoBarh IPEACTaBIEHUE O CTaTH-
CTaTHCTHYECKHE XaPAKTEPUCTHKH | 34 CTUYECKHMX HCCIIEN0BaHMUAX, 00pabOTKE JaHHBIX |
UHTEPIPETALUY PE3YILTATOB
IToBTOpeHUE Kypca ajaredpbl 8




AJITEBPA
8 kanacce (136 wacos)

Pa3nes1, Tembl mporpamMmsl

KoJ-Bo
YacoB

XapaKTepncTnKa OCHOBHBIX BU/I0B
ACATCJIbHOCTH YYAIIUXCH

PanuonanbHblie 1podu

23

CdopmupoBaTh yMEHHS BBIIOIHATH JEHCTBUS
c anreOpanyecKuMu  JIpoOsSiMU,  JEHCTBUS  CO
CTEMEHSAMH C IEJIBbIM MOKa3aTelieM; Pa3BUTh HaBBIKU
pelIeHUsT  TEKCTOBBIX  3a/lad  aireOpandecKum
METOJ0M

KBaaparnbie kopHu

18

Hayunte mnpeoOpa3zoBaHusIM  BBIPaXKEHUH,
coJepXkallluX KBaJpaTHble KOPHU; Ha IpUMeEpe
KBaJPaTHOI'O U KyOHYeCKOro KOpHed c(hopMHpOBATH
IpeJCTaBICHNUE O KOPHE M-I CTENEHH

KBanpaTHbie ypaBHeHHsA

21

Hayuuts pemats KBajapaTHble YpaBHEHHS U
HCIIOJIB30BAaTh UX IPH PELICHUH TEKCTOBBIX 3a/1a4

HepaBeHncrBa

22

[To3HakOMUTH y4amuxcsd CO CBOWMCTBAMH
YUCJIOBBIX HEPABEHCTB M MX [PUMEHEHHUEM K
pelieHuto 3a7ad (CpaBHEHHME M OIEHKa 3HAuYeHUi
BBIPQXXEHHH, JI0KA3aTeIbCTBO HEPABEHCTB M Jp.);
BbIpa0OTaTh YMEHHE pellaTh JTUHEHHbIC HEPaBEeHCTBA
C OJIHOM EPEMEHHON U UX CHCTEMBI.

CreneHn ¢ HeJbIM IMOKa3aTeJIeM.

BbipaboTath ymMeHHE BBINIOJIHATH JEHCTBUS
HaJ CTENEHSAMU C HaTypaJbHBIMU ITOKA3aTEISIMHU.

J1eMeHThbI CTATHCTHKH

33

ITokazath BO3MOXXHOCTb OLICHUBAHUA
BCPOATHOCTHU CJ'Iy‘lElfIHOFO COOBITHS TI0 €r0 YaCcTOTE

IToBTOpEHue Kypca ajnredpol

12




AJITEBPA
9 kaacc (/02 uaca)

Pa3znes, TeMbl MporpamMmbl

Koa-Bo
4acoB

XapakTepucTuka OCHOBHBIX BU/I0B
AeATeJIbHOCTH y4aluXxcsi

KBagparuunasa pyHkums

14

[To3HaKOMUTH y4YaIIUXCA C KBaJApaATUIHOU
GyHKIMEH Kak ¢ MaTeMaTU4ecKOW MOJECIIbIO,
ONHUCHIBAIONIEH  MHOTHE  3aBUCHMOCTH  MEXIY
peaNbHBIMHM BEJIIMYMHAMH, HAYYUTh CTPOUTH Tpaduk
KBaApaTUYHON (YHKIIMM W YHTATh MO Tpaduky ee
CBOWCTBa; cOpPMHUPOBATH yMEHHE HCIOJIb30BaTh
rpaduyecKkue  TMPEACTaBICHUS  JUISl  PEIICHUS
KBaJPaTHBIX HEPABCHCTB.

Crenennas pyHknus

12

BLIpa6OTaTL YMCHHUC BBIIIOJIHATD HeﬁCTBHH
Haa CTCIICHSAMMU C HATYPAJIbHBIMU IOKA3aTCIISAMMU.

23

CucremaTu3upoBaTh CBEACHUS O paluo-
HaJbHBIX BBIPAXKEHUSX U YPABHEHUSX; [TO3HAKOMUTD
YYalUXCd C HEKOTOPbIMH INPHUEMAMM pEUICHUS
YpaBHEHUH BBICIIUX CTETICHEN

BBectn mnoHATHA  ypaBHEHHMs C  JAByMs
NEePEeMEHHbIMH, TpaduKka ypaBHEHHUS, CHUCTEMBbI
ypaBHEHUN; OOYyUUTh PEUICHUIO CHUCTEM JIMHEHHBIX
YpaBHEHUH C JBYMs IIEPEMEHHBIMH, a TaKXKe
UCIIOJIB30BAHUIO TIPUEMA  COCTABIIEHUS  CHUCTEM
YPaBHEHUH IIPU PELICHUN TEKCTOBBIX 3a1a4

PasButs yMEHHUE pewiarb CUCTEMBI
HEJIMHEHHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMH, a
TaKKe  TEKCTOBbIE  3aJa4yd; IIO3HAKOMHUTb C
NPUMEHEHHEM TIpadUKOB JUIsl MCCIEAOBAHUS U
pELIEHUs] CUCTEM YPaBHEHUH C ABYMsI IEPEMEHHBIMU

YpaBHeHus 7 CHCTEMBbI
YPaBHeHHI
Apupmernyeckas U

reoMeTpuieCKas mNporpeccuu

17

Pacmiputh mpeAcCTaBiIeHUs ydyalluxcs O
YHCJIOBBIX IOCJIEI0BATENBHOCTSX; U3YUYNUTh CBOWCTBA
apu(MeTHUECKO M TeOMETPUYECKON Mporpeccui;
pa3BUTh YMEHHE pelllaTh 3a7ja4i Ha IPOLEHTHI




DJIeMeHTbl KOMOMHATOPUKH

12

CdopmupoBaTh TpeACTaBICHWE O CTaTH-
CTHYECKHX HCCICNOBAaHUSIX, OOpabOTKEe MaHHBIX U
HUHTEPIIPETAIMH PE3YIbTATOB

Hrorosoe moBTOpEHHUE
aaredpbl

Kypca

24




Ipuio:xxkenune Nel
KAJIEHJAPHO-TEMATHUYECKOE IIJNTAHUPOBAHUE

7 kiacce
No Tema ypoxka Ko
ypoka 1-BO
4acoB
I'naBa 1. BeipaskeHusi 1 X npeoOpa3oBaHusi. Y paBHeHUs! 20
1 Uucna. [leficTBUS ¢ yuciamu. 1
2 YpaBHeHuUs. 1
3 VYpaBuenus. Pemenue 3amay. 1
4 YuciioBble BRIpaKEHUS 1
) UucnoBble BbIpaXKEHUS 1
6 BripaxkeHus ¢ nepeMeHHbIMU 1
7 BeIpaxenus ¢ nepeMeHHbIMU 1
8 CpaBHeHME 3HaYEHUN BbIPAKEHUN 1
9 CpaBHeHME 3HaYEHUN BbIPAKEHUN 1
10 CaolicTBa A€WCTBUN HaJ YUCIaMU 1
11 CaolicTBa A€MCTBUN HaJ YUCIaMU 1
12 ToxnectBa 1
13 ToxxnecTBeHHBIC TPEOOPA30OBAHMS BBIPAKESHUMN. 1
14 ToxxnecTBeHHBIC TPEOOPA30OBAHMS BBIPAKESHUMN. 1
15 Kontponbnas pabora Nel «YucnoBble u anreOpanueckue 1
BbIpakeHUs. TOXIeCTBEHHBIE TPEOOPa3OBAHMSL.»
16 YpaBHEHHE U €T0 KOPHU 1
17 JIuneliHOEe ypaBHEHHE C OJHOU IIEPEMEHHON 1
18 Pemenue 3aau ¢ TOMOUIBI0 YpaBHEHUN 1
19 Pemenue 3a1a4 ¢ moMoIIs0 ypaBHEHUH 1
20 KonTponbaas padota Ne2 «YpaBHEHUS C OJTHOU MEPEMEHHO 1
I'naBa 2. ®ynkuuu u ux rpapuxu. Jlnneitnasa pynkuus. 11
21 Yro takoe GyHKIMS 1
22 Beruucnenue 3HaueHnit GyHKIUY 110 popmyIie 1
23 I'paduk pynkunu 1
24 I'paduk pynkunu 1
25 [Tpstmast mponOpLMOHATBHOCTH U €€ TpaduK. 1
26 [TpsMas mponopLUOHATBHOCTD U €€ TpaduK. 1
27 Jlunelinast yHKIUS U ee rpaduk 1
28 Jluneitnast pyHkuus u ee rpagux 1
29 B3anMHoe pacnonoxeHne rpagikoB THHEWHBIX (PYHKITHIHA 1
30 B3anMHoe pacnonoxeHne rpagikoB THHEWHBIX (PYHKITHIHA 1
31 Konrtponsnas padora Ne3 «DyHKIum» 1
I'naBa 3.CteneHb u ee cBoiicTBa. OMHOYIEH 12
32 OmnpeieieHre CTENICHN ¢ HaTypaJIbHBIM TOKa3aTelieM 1
33 VYMHOXKEHUE U IEJIEHUE CTEITEHEN 1




34 VYMHOKEHUE U JIeJICHHE CTEIICHEH 1
35 Bo3ssenenue B cTeneHb NPOU3BEICHUS U CTEIICHU 1
36 BosBenenue B creneHb NPOU3BEICHHS U CTETIEHU 1
37 OmHOYJIEH U €T0 CTaHJAAPTHBIN BU/T 1
38 YMHOKEeHHE 0HOUIeHOB. Bo3Benenne oHOwIEHa B CTENEHD 1
39 YMHOKEHUE OAHOWICHOB. Bo3BeAeHe 0HOIEHA B CTEIIEHD 1
40 YMHOXKEHHE 0AHOWICHOB. Bo3BeneHne oqHOUICHA B CTCIICHD 1
41 DOyHKIUK y=X2, y=X3 U ux rpaduku 1
42 OyHKIUK y=X2, y=X3 U UX rpaduKu 1
43 Kontponbnass pabora Ned «CTteneHp ¢ HaTypajlbHBIM 1
[MOKa3aTenem»
I'naBa 4.CymMmMa 1 pa3HOCTh MHOTOWIEHOB 19
44 MHOrouieH u ero CTaHAapTHBIN BUT 1
45 MHOTOWIEH U €ro CTaHIAPTHBIA BT 1
46 CrokeHne U BElYUTaHuE MHOTOUJIEHOB 1
a7 Cno’KeHHE ¥ BRIYMTAHHE MHOT'OYJICHOB 1
48 Cno’KeHHE ¥ BRIYMTAHHE MHOTOYJICHOB 1
49 VYMHOKEHHE OAHOWIEHA HA MHOTOYJICH 1
50 VYMHOKEHUE OIHOWIEHA HA MHOIOYJIEH 1
51 BriHeceHue 0011ero MHOKATEISA 32 CKOOKH 1
52 Brinecenrne 001ero MHOXKHUTESA 3a CKOOKH 1
53 Brinecenrne 0011ero MHOXKHUTENS 3a CKOOKH 1
o4 Kontponbnast pabora No5 «CrnokeHWe M BBIYMTAHHUE 1
MHOTro4wIeHOB. [Ipon3BeieHrne 0THOYWICHA U MHOTOWICHA)
55 VYMHOKEeHHE MHOTOWIEHA Ha MHOTOWIEH. 1
56 YMHOKEHHE MHOTOWJIEHA Ha MHOTOYJICH. 1
57 YMHOXKEHIE MHOTOYJICHA Ha MHOTOYJICH. 1
58 Pa3znoxkeHne  MHOro4yjeHa Ha  MHOXUTEIH  CIIOCOOOM 1
TPYIIUPOBKH.
59 PasnoxxeHue  MHOrowileHa Ha  MHOXHUTEIM  CIOCOOOM 1
TPYIIUPOBKH.
60 Jloka3zaTenbCTBO TOXKIECTB. 1
61 Jloka3aTenbCTBO TOXKIECTB. 1
62 KonTponbaas padota Ne6 «YMHOXKEHHE MHOTOWICHORB 1
I'naBa 5.@opMmyJibl COKPALIEHHOT0 YMHOKEHHUS 13
63 BosBenenue B KBaapaT CyMMbI M Pa3HOCTH JIBYX BBIPa)KEHUH 1
64 Bo3sBenenue B KBapaT CyMMBI M pa3HOCTH JIBYX BBIPaKEHUN 1
65 PasnojkeHne Ha MHOXUTENIM C MOMOUIbI0 (hopMyn KBaapara 1
CYMMBI M KBaJIpaTa pasHOCTH
66 PaznoxkeHne Ha MHOXMTENM C TOMOIIbIO (OPMYN KBajapara 1
CYMMBI M KBaJIpaTa pa3HOCTH
67 Pa3zHocTh KBagpaTOB, CyMMa M pa3HOCTh KyOOB 1
68 YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHUI HA MX CYMMY 1
69 YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHUI HA MX CYMMY 1




70 Paznoxxenne pa3HOCTH KBaJpaTOB HA MHOXKUTEIIN 1
71 Pa3nosxeHne pa3HOCTH KBaJpaTOB HA MHOKUTEIIN 1
72 Pa3nosxeHue pa3HOCTH KBaJpaTOB HA MHOKUTEIN 1
73 Paznoxxenne Ha MHOXKHUTENIM CYMMBI U Pa3HOCTH KyOOB 1
74 Paznoxxenne Ha MHOKHUTEIIM CYMMBI H Pa3HOCTH KyOOB 1
75 KonrponsHas pabora Ne7  «DoOpMynbl  COKpAIIEHHOTO 1
YMHOKEHUS
I'naBa 6. IIpeoOpa3oBaHue HeabIX BbIPAKeHHIt 8
76 [IpeoOpa3zoBaHue 1ETOTO BEIPAKECHUS B MHOTOYJICH. 1
7 [IpeoOpa3zoBaHue 11ETOTO BEIPAKECHUS B MHOTOYJICH. 1
78 [IpuMeHeHne pa3IMYHBIX CIOCO00B It PA3JIOKCHHS] Ha 1
MHOXHTEJIH.
79 [IpuMeHeHHe pa3MUYHBIX CHOCOOOB I  PA3JOXKEHUS Ha 1
MHOXHUTEJIH.
80 [IpumMeHeHne pas3IUYHBIX CIIOCOOOB JUIS  pPa3jioKEHUS Ha 1
MHOKUTEIH.
81 [IpumMeHeHrne pas3IUYHBIX CIIOCOOOB JUIS  pa3jioKEHUS Ha 1
MHOHUTEJIH.
82 [Tpumenenne npeoOpa30BaHMS LETBIX BEIPAKECHUH. 1
83 Kontponbaas pabora Ne® «[IpeoOpazoBanue IEIBIX 1
BBIPAKECHUI».
I'naBa 7. JluHeiiHOe ypaBHeHHMe C JABYMSI NepeMeHHbIMH. 11
Pemienue cucrem JIMHEHHBIX ypaBHEHMH
84 JInHeliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU. 1
85 ['padux TMHEHHOTO ypaBHEHHS C ABYMS IEPEMEHHBIMHU. 1
86 ['paduix TMHEHHOrO ypaBHEHHs C ABYMS IEPEMEHHBIMU. 1
87 CucTtembl TUHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU. 1
88 Cnioco0 mo/IcTaHOBKHU 1
89 Crioco6 moICTaHOBKH 1
90 Crioco0 cioxxeHus 1
91 Cnioco0 croxxeHus 1
92 Pemenne 3a1a4 ¢ MOMOLIBIO CUCTEM YPABHEHHUM 1
93 Pemenne 3a1a4 ¢ NOMOIIBIO CUCTEM YPaBHEHHUN 1
94 KonTponbnas padotaNe9 « Cucrembl TMHEUHBIX YPaBHEHUN » 1
I'naBa 8.Crarucruyeckue XapakTepucTuKH 6
95 Cpennee apudmernueckoe 1
96 Pa3max 1
97 Mona 1
98 Menunana 1
99 Cpennee apudmMeTHyeckoe, pasMax, MoOJa,MeJIHaHa , Kak 1
CTaTUCTHYECKas XapaKTePUCTHKA.
10 1
[TpomexxyrouHnas arrectranus. Itoropast KOHTpoibHas paboTa
I'JIABA 9.IToBTOpenue 5




10

DyHKIHUH.
10

DyHKIUH.
10

Crenensb ¢ HaTypaJIbHBIM I1OKA3aTEJIEM.
10

DopMyJIbl COKPAILIEHHOTO YMHOKEHHUS.
10

CucreMbl ypaBHEHHH.




Ipuio:xxkenune Nel
KAJIEHJAPHO-TEMATHUYECKOE IIJNTAHUPOBAHUE

8kuacc

No Tema ypoka Ko

ypoka 1-BO
4acoB
I'nasa 1. PanuuonanbHble Apoou. 23

1 PanmonanbsHbie BbIpaXeHUs. 1

2 3Ha4YeHne PaMOHAIBHOTO BBIPAXKECHUSI. 1

3 JlonmycTumble 3HauU€HHsI IEPEMEHHBIX. 1

4 OcHOBHOE CBOMCTBO JIpOOH. 1

5 Cokpaienue apooei 1

6 Haxoxxnenue 3HaueHus IpoOH ¢ IPUMEHEHHUEM COKPALCHHUS 1

7 CnoxeHne W  BBIYMTaHUE JApoOE ¢  OJMHAKOBBIMHU 1

3HaMEHATEISIMH.
8 [Ipeobpa3oBaHre cyMMBbI M Pa3HOCTU JIpoO€il ¢ OJMHAKOBBHIMHU 1
3HaMEHATEeJSIMU.

9 CrnosxeHue ¥ BBIYUTAHUE APOOEH ¢ pa3sHbIMU 3HAMEHATEIISIMU. 1

1 [IpeoOpa3oBanre CyMMBbl M pa3HOCTH JpoOeil ¢ pasHbIMU 1
0 3HaMEHATEJSIMU B IPOOB.

1 HaxoxxeHne 3HaueHus BBIPaKEHHUS. 1
1

1 Kontponbnast padora Nel mo teme: CokparieHue, CIoKeHue u 1
2 BBIYMTAHHUE IPOOCH.

1 [IpaBuno ymMHOX’EHUE APOOEH. 1
3

1 ITpeoOpa3oBaHus BEIpAKEHUM C MOMOIIBIO MIPABUIA YMHOKEHUE 1
4 Ipobeii.

1 BosBenenue 1po0u B CTETEHb. 13
5

1 [IpaBuiio nenenuie qpooeil. 1
6

1 [IpeoOpa3oBanus BBIpRXKEHUH C MOMOILBIO MpaBUiia JeJIEHUE 1
7 Ipobeii.

1 [TpeoOpa3oBaHue YaCTHOTO pallMOHAIBHBIX IPOOEH. 1
8

1 [IpeoOpa3oBaHue pallMOHANIBHBIX BHIPAKEHUH. 1
9

2 CpenHee TapMOHUYECKOE YHCEIT 1
0

2 1
1 OyHKIUA Y = K/X U €€ rpaduK.

2 1
2 CaoiicTBa QyHKIINH Y = K/X.

2 Kontponbaast pabota Ne2 mo teme "YMHOXeHUE M JelleHHE 1
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Ipobeit".

I'naBa 2. KBaapaTHble KOpHH 18
PanmonasibHble ¥ HppallMOHAIIBHBIE YHUCIIA. 1
KBagpaTHble KOpHU 1
Apudmerndeckuil KBaJpaTHBII KOPEHb. 1

VYpaBuenue x2 = a 1

OyHKIHS y = \X 1 ee rpaduk. 17
CaoiicTa y = VX 1
KBagparHslii KOpEeHb U3 IPOU3BENCHUS 1
KBaapartHplii KOpeHb U3 IPOOH. 1

KBagparHslii KOpEHb U3 CTEIICHU 1

KonTtponbsnas pabora Ne3 mo teme: KBaapaTHbI KOpeHb H3 1

IpoOu, MPOU3BEICHHUS], CTEIICHH.

BriHeceHne MHOKUTENS U3-110/ 3HaKa KOPHS. 1
BueceHnne MHOXKUTEINS 110/ 3HAK KOPHS. 1
CpaBHeHUE 3HAaUEHUN BBIPAXKEHUM, COIepPIKaLIUX KOPHHU. 1
[IpeoOpa3oBanue  BBIpaXKEHUH, COJEpXKAIIUX  KBaJpaTHbIE 1

KODHH.

[TpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAKEHUH. 1
VipolieHre HppauOHAIBHBIX BBIPAXKEHUN. 1
OcB0OOOX/I€eHUE OT UPPALIMOHAIBHOCTH B 3HAMEHATEJIE. 1

KonTtponsHast pabora Ne4 o teme: KBaspaTrHbie KOpHH. 1
I'naBa 3. KBaapaTHble ypaBHeHUSs 21

Onpenenenne KBaApaTHOTO YpaBHEHHS. 1
Henounnble kBagpaTHbIE ypaBHEHUS. 1
Pemenue 3a1a4 ¢ HENMOJHBIMU KBaAPATHBIMU YPABHEHUSIMHU. 1
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PemreHne KBaApaTHBIX ypaBHEHUN BBIACICHUEM KBaJpara

JIBy4YJICHA.
dopMyita KOpHEH KBaPATHBIX YPAaBHEHUU 1
Pemienue kBaipaTHeIX ypaBHEHUH 1o Gopmyie. 1
Pemenue 3aga4 ¢ moMOILbIO KBAIPATHBIX YPABHEHUM. 1
CocrapiieHue ypaBHEHUN IO YCIOBUIO 33Ja4d U COOTBETCTBUS 1
HaAlICHHOTO PELIEHUS YCIOBUAM 3aJIa4H.
Teopema Buera. 1
IIpumenenue Teopemsl Buera. 1
KonTponbnas padora NeS no teme " KBagparHble ypaBHeHUs " 1
Pemienue 1po6GHO-pallMOHANIBHBIX YpaBHEHHH. 1
CocraBieHue anropurMa peueHus IpoOHO — palMOHAJIbHBIX 1
YpaBHEHUM.
UccnepoBanue kopHe# 1poOHO-paAIMOHATIEHBIX YPAaBHEHUH. 1
Pemenne 3amady ¢ HOMOIIBIO  ApOOHO-pALlMOHATIBHBIX 1
YpPaBHEHUU.
Pemienue 3a1a4 Ha IBUXKEHHUE. 1
Pemenue 3amau Ha paboty. 1
Pemenue 3a1a4 Ha cIIaBbl U CMECH. 1
I'paduueckuii criocod peieHns ypaBHEHUH. 7
Ucnonp3oBanne rpadukoB  (QyHKUUNH [pU  pelIEHUU 1
YpaBHEHUM.
KonrtponbHast pabora Ne6 mo teme "JlpoOHble palmoHanbHbIE 1
ypaBHEHHUA".
I'naBa 4. HepaBencrBa 19
UucnoBbie HEPABEHCTBA. 1
CBolicTBa YHCIIOBBIX HEPABEHCTB 1
IIpuMeHeHNEe CBOMCTB YNCIIOBBIX HEPABEHCTB. 1

CrnosxeHue 4ncIOBBIX HEPABEHCTB.
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VYMHOXXEHHE YHCITOBEIX HCPABCHCTB.

I[OKaBaTe.HBCTBO YHUCJIOBBIX HCPABCHCTB.

HOFpCI.HHOCTB 1 TOYHOCTH HpI/I6J'II/I)KCHI/I${

KonTponbras padora Ne7 mo teme "UuciioBbie HEpaBEHCTBA U
uX cBoOicTBa".

[Tepeceuenre u 0ObEAMHECHHE MHOKECTB

YucnoBbie IPOMEXKYTKH.

PemieHne HepaBEeHCTB € OHOM IIEPEMEHHOM.

CBolicTBa paBHOCUJIbHBIX HEPABEHCTB.

Pemenue HCPAaBCHCTB

Pemenue HCPABCHCTB

Pewienne cucreM HEpAaBEHCTB C OJJHOM IIEPEMEHHOM.

CucTeMBbl JTHHEHHBIX HCPABCHCTB C OJIHOM nepeMeHHoﬁ.

Pemenue cucteM TUHEHHBIX HCPABCHCTB.

JloKka3aTenbCcTBO HEPABEHCTB

KonTponbaast pabota Ne§ 1o teme "Pemienne HepaBeHCTB".

I'maBa 5. CteneHp ¢ HeJIbIM MOKA3aTEIEM

OHpGI[GJ'IeHI/Ie CTCIICHU C LCJIBIM OTPULATCIIbHBIM IOKAa3aTCJIEM

CrerneHs ¢ HEJIBIM OTPUIATCIIBHBIM IMTOKA3aTCIEM

CBoliCTBa CTEIICHU C CJIBIM ITOKa3aTCJICM

[IpumeHeHne CBOMCTB CTENEHH C LIEJIbIM IMOKA3aTENIEM.

CrangapTHBIN BUJT YUCTIA.

3ammch uncna B CTaHJAAapTHOM BUJC.

Kontponpaas pabora Ne9 mo Tteme "CreneHb C ILETBIM
ToKa3areiaeM»
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I'maBa 6. DjaeMeHTHI CTATHCTHKH

OneMeHTsl cTaTUCTUKH. COOp M IpyNIUpPOBKA CTATUCTHYECKUX

9 naHHbIX (1 1)
COop u rpynmnupoBKa CTaTUCTUYECKUX JaHHBIX
0
HarnsigHoe npencraBieHne cTaTUCTHUECKON HHPOpMAITIT
1
Harnsininoe mpencraBieHne CTaTUCTHYECKONW HHPOpMAITUU
2
HarnsigHoe npencraBieHue cTaTUCTUUECKON HHpOpMauu
3
I'naBa 7. IloBTOpenue kypca anareopnl 8 kiaacca. Utoropas
KOHTpPOJIbHAsA padoTa.
[ToBTopenue. IIpeoOpa3oBaHue palMOHATBHBIX BbIpaxeHwid (1
4 q)
[ToBTopenue. IlpeoOpazoBaHue BBIpaXKEHHUI, COJEPIKAIIUX
5 KOpPHU
[ToBTOpenue. Pemienne kBapaTHBIX YpaBHEHHIMA
6
[ToBTOpenue. Pemenue 1poOHO paliMOHAIbHBIX YpaBHEHUN
v
[ToBTOpenue. PemieHne TEKCTOBBIX 3a/lad C COCTaBICHUEM
8 KBaJIPATHBIX YPaBHEHUI
[ToBTOpenue. PemieHne TEKCTOBBIX 3aJad C COCTaBICHUEM
9 KBaJIPATHBIX YPaBHEHHM
IToBTrOpenue. PemieHne HEpaBEHCTB € OAHON IIEPEMEHHOM.
00
IToBrOopenne. Pemienue cHCTEM  HEPABEHCTB C  OAHOM
01 IIEPEMEHHOM.
[ToBropenue. IIpeoOpa3zoBaHue BbIpaXEHUH, COAEPIKAIINUX
02 CTEMNEHU C LEJIbIM ITOKa3aTeIeM
[IpumeneHue 3amucu 4yuciaa B CTaHAApTHOM BUIE B (DU3MKE,
03 XHAMMH, TEXHUKE.
IIpomexyrouHas aTTectanus.lIToroBas KOHTposibHas paboTa
04
Hroroselii ypok 1o Marepuaiy 8 kiacca
05
I'nasa 8: Ilpumevyanue
Oynkrnua. OOnacTe ompeneneHUss W 00JacTh 3HAYCHUN
06 byHKINN.
Oynkiusa. O6nacTh ompeneneHuss M 00NacTh 3HAYCHUH
07 byHKINN.
Oynkiusa. O6nacTb  ompeneneHuss M 00NacTh 3HAYCHUH
08 byHKINN.
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Ipuio:xxkenune Nel
KAJIEHJAPHO-TEMATHUYECKOE IIJNTAHUPOBAHUE

9 kJacc
No Tema ypoxka Ko
ypoka 1-BO
4acoB
I'naBa 1.®yHkumus 14
1 CaoiicTBa pyHKINU 1
2 KBagpaTHblil TPEXUJIEH U €70 KOPHHU. 1
3 KBanpaTHblii TpEX4IeH U €ro KOPHH.
4 PaznoxeHue KBaapaTHOro TpexwieHa Ha  MHOMKUTEIH. 1
Vcnonb30BaHue TEOPEMBI.
S) PasnoxkeHne KBaApaTHOro TpeX4dj€HAa HA MHOXKHUTEIU IIPU 1
COKpAIIICHUH IPOOCH.
6 ['padux GpyHKIIMHU Y = ax2, CBOHCTBA. 1
7 ['paduk PyHkunu y = ax2, HoCTpOCHUE. 1
8 I'paduk ynkuuu y = ax2+n . 1
9 I'paduku GyHkimii y =a (x - m)2. 1
10 Mertoa nmoctpoeHus rpaduka KBaJpaTHIHON (yHKIIHH. 1
11 [TocTpoenue rpaduka KBaapaTuIHON QyHKIUH (a,B,c7£0,/1>0). 1
12 [Toctpoenue rpaduka kBaapaTuuHoil pynkuuu (aVe=0, />0). 1
13 [Toctpoenue rpaduka kBaapaTuunoil pynkuuu (1<0). 1
14 Kontponsnas padora Nel mo teme «KBagpatnunas QyHKIIS» 1
I'naBa 2. Crenennas ¢gynkuus. Kopenn n- if crenenn 12
15 OnpeneneHue  CTeNEeHHOM  (QYHKIMH €  HaTypajlbHBIM 1
MOKa3aTeseM.
16 OnpezneneHve CTeNeHHOM (YHKIMM C  HaTypajlbHBIM 1
MOKa3aTeseM.
17 CaoiicTBa QYHKIIMH Y = XN , N- YETHOE. 1
18 CaoiictBa @ynkuun Y=XN n- Heu€THOE. 1
19 CaoiicTBa QYyHKIIMH Y = XN, N- HEYETHOE. 1
20 Omnpenenennue KOpHs n- ¥ CTENEHMU. 1
21 Onpenenenue apu(pMeTHUECKOr0 KOPHS N- i CTENEHN. 1
22 Hcnonp30BaHue CBOMCTB KOPHS N- i CTENEHHU. 1
23 CrereHb ¢ palliOHATLHBIM ITOKA3aTEIIeM. 1
24 CBolicTBa CTENEHU C PallMOHAJIBHBIM I10KA3aTEIIEM. 1
25 [IpumeHeHne  CBOMCTB  CTENEHH €  PALMOHAIBHBIM 1
MOKa3aTeseM.
26 KontponpsHast pabora Ne2 mo teme «CremeHHas (QyHKIHS. 1
Kopens n-ii crenenn»
I'naBa 3. YpaBHeHus1 M cCCTeMbI YPABHEHU 23
27 Ilenoe ypaBHEHUE U €0 KOPHU 1
28 VYpaBHeHUs, TNPUBOJMMBIE K  KBaJpaTHBIM  CHOCOOOM 1
pa3oKeHUsI HA MHOXKHTEIH.
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29 VYpaBHeHUs, TPHUBOAMMBIE K  KBaJIpaTHBIM  CIIOCOOOM 1
Pas3oXeHUs] HA MHOXKHUTEIH.

30 JpoOHO-palinoHaIbHBIE YPaBHEHUS. 1

31 JpoGHO-panioHaIbHbIC YPaBHEHUS. 1

32 Pemenne HepaBEHCTB BTOPOM CTENEHH C OJHOW MEPEMEHHOM, 11
TpeOyroIre mpeodpa3oBaHUM.

33 Pemienne HepaBeHCTB METOI0M UHTEPBAJIOB 1

34 Pemienne HepaBeHCTB METOJIOM HWHTEPBAIOB, TPEOYIOLINX 1
npeoOpa3oBaHusl.

35 [IpuMeHeHne MeTOoa MHTEPBAJIOB IPH HAXOXKIACHUH 00JaCTH 1
orpeeNeHusl.

36 Kontponbnas pabora NeS mo Tteme «HepaBeHcTBa BTOpOit 1
CTEIIEHU C OJTHOM IIEPEMEHHOMN»

37 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 TpaduK. 1

38 I'padmyeckuit cnocob pelieHus: CUCTeM ypaBHEHUN 1

39 ['padmyeckuii cmocod penieHus: CUCTEM ypaBHEHUMH 1

40 Pemenne cuctem ypaBHEHHI epBOM U BTOPOil CTENIEHU 1

41 Pemenune cucrem ypaBHeHuil BTOopoil creneHu. Crnoco0 1
MIOJICTAHOBKH.

42 Pemenune cucrem ypaBHeHuil BTOopoil creneHu. Crnoco0 1
CJIOKECHHS.

43 Pemenue cucrem ypaBHEHUI BTOPOi cTereHu TpaduuecKiM U 1
aHAJIMTUYECKUM CTIOCO0aMu..

44 Pemenue 3amad ¢ MOMONIBIO CHUCTEM YpaBHEHUW BTOPOM 1
CTENEHU (T€OMETPUUYECKHUX ).

45 Pemenune 3amay ¢ NOMOUIBIO CHCTEM YpaBHEHUN BTOpOM 1
CTerneHH (Ha COBMECTHYIO padoTy).

46 Pemenue 3agad ¢ MOMOIIBIO CUCTEM YpPaBHEHUW BTOPOM 1
CTEIeH! (Ha JIBUKEHUE M KOHIIEHTPALIUIO).

47 HepasenctBa ¢ 1ByMsI IepeMEHHBIMU 1

48 CucreMbl HEpaBEHCTB C IBYMsI IEPEMEHHBIMU 1

49 Kontponbaas pabora Ne6 mo teme «CHUCTEMBI ypaBHEHHI 1
BTOPOM CTEIIEHU»

I'maBa 4. Apudpmernyeckas ¥  reoMerpuyecKas 17

MPOrpeccHM.

50 ITocnenoBaTeabHOCTH. 1

o1 Omnpenenenue apupMeTUUECKON MPOTPECCUU 1

52 ®opmyia n-ro wieHa apupMeTHIECKON IPOTrPeCcCUH. 1

53 IIpumenenne QopMmynbl n-ro wieHa apu(MeTHUecKou 1
IPOrpeccu.

o4 ®opmyna CyMMBl N TEPBBIX WIEHOB apupMeTH4YeCKOn 1
poOTpeccuu

55 [Ipumenenue ¢opMyabl CyYMMBI N MEPBBIX YJICHOB 1

apudmeTrnyeckoil nporpeccun
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56 dopMyna CyMMBbl N TEPBBIX UICHOB apu(METHYECKON 1
MPOTrpecCcuu B 3a/1a4ax.

o7 Konrtpomnbnas padora Ne9 «Apudmernyeckas Iporpeccus. 1

58 OrnpezesieHne reoMeTpUIeCKON MPOTPECCHH. 1

59 ®dopmyra n-ro WieHa reOMETPHUIECKON MPOTPECCUH. 1

60 [Ipumenenne QopMyabl n-ro WieHa TE€OMETPHUUYECKOU 1
IPOTrpeCCU.

61 @opMyna CyMMBI N IEPBBIX WICHOB TI'€OMETPUYECKON 1
IIPOTrpeCCU.

62 [Ipumenenue  GopmMyJabl CyMMBI N TEPBBIX  YJICHOB 1
reoMEeTPHUECKON IIPOrpeccuu.

63 dopMyna CyMMBI N TEPBBIX WICHOB TI'€OMETPHYCCKOM 1
MPOTPECCUU B 3a/1a4ax.

64 Cymma  OeckOHEYHOH  yOBIBAalOLIEH  TeoOMeTpUYECKOn 1
nporpeccuu npu Iql<l.

65 [Ipumenenue CYMMBI OeCKOHEYHOM yObIBaromIei 1
reoMeTpuuecKoi mporpeccuu npu Iql<1.

66 Kontponbnas padota Nel0 «I'eomerpuueckas mporpeccus» 1

I'naBa 5. DjieMeHTBI KOMOMHATOPUKH 12

67 [Tpumeps koMOMHATOPHBIX 3a7ad. KomOmWHaTOpHOE MpaBHIIO 1
YMHOXKEHHUSI.

68 [Tpumepsl KOMOMHATOPHBIX 33]1a4. 1

69 [TepecranoBku. @opmyna i oJICUETa YUCIIA IEPECTAHOBOK. 1

70 [lepecranoBku. Pemienue 3amay Ha npuMeHeHue (GopmyIbl 1
qrcia MePecTaHOBOK.

71 Pazmemienusa. @opMyiibl 715 IOJCYETA PA3MELIEHUN. 1

72 Pazmemenus. Pemenue 3amau Ha mnpuMeHeHHE (DOpMYIIbI 1
MoJIcueTa pa3MeleHuH

73 Coueranus. ®opMyisl Ui OJCUETa YHCIa COUETaHUH. 1

74 Coueranus. CBOMCTBA COYETAHUH. 1

75 Coueranus. Pemienue ypaBHEHUH € NpUMEHEHUEM 4YHCIa 1
MEePECTAHOBOK, Pa3MENIEHU, COYETAHH.

76 HauanbHble cBeIeHUS U3 TEOPUU BEPOSITHOCTEH 1

77 [ToHsiTHE BEPOATHOCTH CIy4atHOTO COOBITHS. 1

78 BepositHOCTh citydaitHOTO coObITHSI. OTHOCUTENIbHAS YacTOTa. 1

I'nasa 6. [ToBTOpenue kypca 9 kiacca 24

79 [ToBTOpeHue. YHpouieHne BEIpakeHU. 1

80 IToBTOpeHnue. Pa3noxenne Ha MHOXKHUTEIN. 1

81 [ToBTropenue. JleHCTBUS ¢ pallMOHATIBHBIMH IPOOSIMHU. 1

82 [ToBTOpenue. CTeneHb. 1

83 [ToBTropenue. KBagpaTHbie KOpHH 1

84 [ToBTOpeHME. YpaBHECHHS. 1

85 IToBTOpenue. Pemenne 3a1a4 ¢ MOMOLIbIO0 YPaBHEHUM. 1

86 IToBTOpenue. Pemenne 3a1a4 ¢ MOMOLIbIO0 YPaBHEHUM. 1
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87 [ToBTOpenue. CucreMbl ypaBHEHHI. 1
88 [ToBTropenue. CucremMbl ypaBHEHUH. 1
89 [ToBTOpenue. Pemenue 3amad ¢ TOMOIIBKD  CHCTEM 1
YpaBHEHUM.
90 IToBropenne. Pemenune 3agad ¢ TMOMOIIBIO  CHCTEM 1
YpaBHEHUM.
91 [ToBTOpenue. HepaBeHcTBa. 1
92 [ToBTOopenue. HepaBeHcTBA. 1
93 [ToBTOpenue. CucTeMbl HEPABEHCTB. 1
94 [ToBTopenue. CucTeMbl HEpAaBEHCTB. 1
95 IToBTopenue. ['paduku GyHKIUIA. 1
96 [ToBTropenue. ApudmMerrnueckasi mpoOrpeccHs. 1
97 [ToBTOopenue. ApudmMerrnueckast mporpeccHst B KU3HU. 1
98 Pemenue TecTOBBIX 3aMaHUM 1
99 Pewienue TecTOBBIX 3a1aHUM 1
10 Pewienye TecTOBBIX 3a1aHUN 1
10 Pemenue TecTOBBIX 3aaHMIA 1
10 IIpomesicymounas ammecmayus. Paboma no mamepuanam 1

KUM OI'3 ¢ yuemom xoouguxkamopos u cneyuguxayuti
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Ipuio:xkenune Ne2
CucreMbl OLIEHKH TOCTUKEHHS IVIAHUPYEMbIX Pe3yJ1bTaToB

OcHoBHOW 00pa30BaTeIBHON MPOrPaMMBbI OCHOBHOTO OOIIEro 0O0pa30BaHUS MIKOJBI U
«[Tomoxxenust o ¢opmax, MEPUOJUYHOCTH M TMOPSAKE TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH M
POMEXYTOYHOW AaTTECTAllMW YYaIIUXCs» MEePHOAMYHOCTh KOHTPOJS JOJDKHA 00ecredynBaTh
YUUTENs, yJaluxcs U poAUTeel MoJHOoToH HHpopMalMyu 00 ypOBHE TOCTUKEHHUS MTPEIMETHBIX
U MaTamnpeJMeTHBIX pPEe3yJbTaToB, O00ECIeYMBAaTh CBOEBPEMEHHOCTh (IPU HEOOXOJUMOCTH)
KOPPEKLMH U IIOMOLIY y4YallleMycs B OCBOCHUH IPEMETa.

VYpoBHEBBIN MOJIXOA K MPEICTABICHUIO M MHTEPIpPETAllUU pe3yIbTaTOB peanusyercs 3a
cueT (UKCAlMM Pa3IUYHBIX YPOBHEW IOCTIIKEHHUS YYAlIUMHCS IUIAHUPYEMBIX Pe3yJbTaTOB:
0a30BOT0 YpOBHS M YpOBHEH BbIe M HWKe 0a3zoBoro. Jloctmxenue ©0a30BOT0 ypOBHS
CBHUJICTEIILCTBYET O CIIOCOOHOCTH OOYy4alolmMXCsl peliaTh TUIOBBIE YdeOHBIC —3a/adud,
IeJICHANPAaBICHHO OTpabaThiBaéMble CO BCEMH YydYallUMHCA B XOJ¢ Y4eOHOro mporecca.
OnageHue 6a30BbIM YPOBHEM SIBISIETCS JOCTATOUHBIM AJIS IPOJIOJKEHUSI OOYUEeHUS U YCBOCHUS
HOCJIEIYIOLEro MaTepuania.

Ba3oBblii  ypoBeHb CUMTaeTCsl JOCTUTHYTBIM y4allUMCS TP HUCHOJIb30BaHUU
CTaHJApTU3UPOBAHHBIX U3MEPUTEIbHBIX MaTEpPHAJIOB IPU BbINOJHEHUU He MeHee 50% 3amanuit
6a3oBoro ypoBHs (B nepuop BeeaeHus OI'OC) win nonyuenus 50% oT MakcuMaiabHOTO Oasiia
3a BBINOJHEHHE 3aJaHuil 0a30Boro ypoBHs. B nanbHeiieM 3TOT KpUTEpUI JT0JKEH COCTABIIATH
He MeHee 65%. C ydyeroMm JaHHOro Juana3oHa BBIJENAIOTCS TPU YPOBHS OCBOEHHUS 0a30BOro
ypoBHs: nonyctumsblid (50-70%), cpennuii (71- 95%) u ontumanbHblil (cBbie 96%). [laHHbIE
ypoBHU GUKCUPYIOTCS OTMETKamu 3.4,5.

IToBbIIEHHBI ypPOBeHb CBUAETENBCTBYET 00 YCBOGHUH 0a30BOI CHCTEMBbl 3HAHUH Ha
YPOBHE OCO3HAHHOT'O IPOM3BOJBHOIO OBJIAJCHUS M HpEANoaraeT yMeHUe NPUMEHATh 3HAHUA
BHE 3HaKOMOH cuTyaruu. OLeHKa JTOCTHKEHUH 3TOr0  YpPOBHS OCYHIECTBISETCS C MOMOIbIO
3ajay (3a7aHUM TOBBILIEHHOI'O YPOBHS), B KOTOPBIX HET SIBHOI'O YKa3aHMS Ha CIOCO0
BBITTOJIHEHUS; YYCHUKY MTPUXOJIUTCS CAMOCTOSITENIbHO BBIOMPATh OJWH W3 M3YYEHHBIX CITOCOOOB
WIM CO3/1aTh HOBBIM cmoco0, OOBeAMHSST U3yYyEHHBbIE paHee WIM TpaHCHOPMUPYS HX.
JlocTHKEeHHIO TOBBIIIEHHOTO YPOBHSI COOTBETCTBYET OTMETKA «OTJIMYHO» («5»), BbICTaBIIsieMast
OTJIEJIbHO 32 PElleHUE 3a1aHUH OBBILIEHHOT'O YPOBHSI.

ITonm:KeHHBI ypOBeHb YCTaHABIUBAETCsA MpH BbINOJHEHUH MeHee 50% paboTsl U
(bUKCUpPYETCs: OTMETKON «HEYTOBIETBOPUTEIBHO» («2»).

BenymmM B cucteMe KOHTPOJIBHO-OLICHOYHOM JEATENIbHOCTH  YUYMTENs BBICTYNAeT
noa00p OLIEHOYHBIX HPOLEAYp TaKHUM 00pa3oM, YTOOBl OHU IpelycCMaTpUBAIM BO3MOKHOCTh
OLICHKH JIOCTH)KEHUS BCEH COBOKYITHOCTH TUIAHUPYEMBIX PE3YyJIbTaTOB U KaXJ10Tr0 U3 HUX.

OneHka MpeIMEeTHBIX Pe3yJbTaTOB BEAETCS B XOJA€ MPOLENyp TEKyIled, TeMaTUYEeCKOM,
IIPOMEKYTOUYHOM OLICHKH.

bl

IIpouenyp Cocras DopMBbI I'panunb
HHCTPYMEHTApHUS MIPEACTABICHUS IIPUMEHUMOCTH

OLICHUBAHUS pe3yabTaToOB




CraprtoBas KonTponbHo- Tabnuua Obecneuenue
JUarHOCTHKA U3MEPUTEIIbHBIE IIPEIMETHBIX YMEHUH | IPEEeMCTBEHHOCTHU B
(ouenka MaTepuabl, (MHAMBUyaNbHAS B | OpraHu3aluy  y4yeOHOro
TOTOBHOCTHU K | oOecrieuynBaromue OLEHKY | MOpTHOINO YUEHUKa; | Ipolecca.
00y4eHHI0) YPOBHS BJIQJICHUA | CBOJHAsE Yy  YUMTEJIEH,

OPEAMETHBEIMA YMEHUSIMH, | KIIACCHOI'O PYKOBOIUTEIIA Opranuszanus
OCBOCHHBIMU Ha | U samectuTens | AMGPEepeHIIIPOBAHHOII
IPEabI IyIINX sTamax | AUPEKTopa). paboTbl 1O  KOpPpPEeKLMHU
obyueHus, BKJTIOUAET 0a30BBIX MPEIMETHBIX
3aaHMs 6a30BOrO u Ananutuueckue YMEHHIA.
MOBBIIIEHHOTO YPOBHSI. CIIpaBKH.
KoppekTupoBka
dukcanus B | pabounx y4eOHBIX
XKypHaJIe B BUJE OTMETKU | IPOTPAMM.
1o YCTaHOBJIEHHBIM
HOPMaM. WNunuBuayanuzanu
sl yaeOHOT0 Ipoliecca.

Tekymas dopmupyronme Benenue Opranuzanus
olleHKa  (oImeHKa | (TmoAaep KuBaroIen U | OLEHOYHBIX JTUCTOB, | nuddepeHImpoBaHHON
MHAUBUAYaAJIbHOTO | HalpaBJIsAIOLIEH ycmus | QUKCHPYIOIIMX yCBOGHHE | pabOThl 1O  KOPPEKUUH
OPOABMKEHUSI B | ydalllerocs): YCTHBIE | YMEHUH B % BBIpRXXEHUHU, | 0A30BBIX IIPEAMETHBIX
OCBOEHUU yueOHO-TI03HABATEIbHBIE YTO JIaeT BO3MOKHOCTb | YMEHUM.

IPOrPaMMBbI) C | 3aJ]aHusl; CaMOCTOSTENIbHbBIE | BUIETD JTUHAMUKY
BKJIFOUEHHUEM paboTHI; aJICOPUTM | YCBOEHUs  IUIAHUPYEMBIX Opranuzanust
CaMOOIICHKH! CaMOOILICHKH (CM. HIXKE) pe3yIbTaTOB. paboThl ¢ y4amuMucs Mo
OCBOCHHUIO pabounx
Jnarnoctuueckue IlepeBon GanoB B | ydueOHbIX MpOrpaMM Ha
(ciocoOcTBYytOIIEH OTMETKY, (QuKcanusi B | IOBBILIEHHOM YPOBHE.
BBISIBJICHHIO M OCO3HAHUIO | KYpHAaJle U JIHEBHHUKE.
YUUTEIEM U ydaluMmcs
CYIIECTBYIOIIUX MPOOIIeM B
00y4eHHH):  HUChbMCHHbIE VHmBnyanisany
POBEPOUHbIE paboTH; 51 y4eOHOTo mporecca.
IIPaKTUYECKHE U
nabopaTopHbIe paboTHI;
TBOpPYECKHUE paboTHI;
y4eOHbIE TPOEKTHI.

Temarnuec Temaruueckue NuauBuayanbHbIe Opranuzanus
Kast OLICHKA | KOHTPOJIbHBIE paboThL; | TAOIUIIBI IIPEAMETHBIX | KOPPEKIIMH y4eOHOro
(oueHKa  YpOBHA | TeMaTUYECKHE 3aUeThl; | pe3yNbTaToOB o | mpoiiecca u ero
JOCTHKEHU I y4eOHbIE TPOEKTHI. pe3yibraTamMm VHAUBUAYaJIN3alUH.
TJTAHUPYEMBIX TEMaTHYECKHUX
pE3yNbTATOB) KOHTPOJIBHBIX pabor Koppexruposka

XpaHsTca B mopT¢ommo | padounx Y4eOHBIX




YUEHHKA. IIPOrPaMM.
CBonHble TaOIMIIBI

IIPEIMETHBIX PE3YyJIbTATOB

II0 UTOraM TEMAaTUYECKUX

KOHTPOJIbHBIX ~ paboT (B

Hankax I1€Jaroros,,

3aMECTUTENsl  JUPEKTOpa

o YBP)

BuyTtpumxk AJIMUHUCTPATUBHBI AHanuTuueckue Opranu3zanus
OJIBHBII € IpOBEpOuYHbIe pabOThl, | CIPABKU KOPpEKLIUU y4eOHOro
MOHHUTOPHHT 9KCIIEPTHBIE JIUCTHl YPOKOB npouecca u ero

u yu4eOHBIX  3a/JaHUH, VHAMBUYaIN3aLHsL.

IIpEeNIaraéMbelX  y4UTeJIeM

y4dalmMmces. Hpunstue
pELICHUT O TMOBBIIIEHUH
3 pexTUBHOCTH
JESITENIbHOCTH 11€Jar0roB

Pemenne 3amaum

ONTUMMU3ALNU
po¢eCcCHOHATHLHOTO
pa3BUTHUS NIEAATOTOB.

[IpomexyT KoHTtpoisbHO- WNHpuBunyanbHbIe Onenka
OYHAas aTTecTalus | U3MEPHUTEIbHBIE TaOIHIIBI NMpeAMETHBIX | 3P PeKTUBHOCTH YyueOHOTO

MaTepUabl, pe3yJIbTaToB o | mporecca, AesITeIbHOCTH
o0OecrieunBaoIINe OLEHKY | pe3ybTaTaM Ka)KI0r0 Ieaarora.
YPOBHS BIIAJICHUSI | TEMAaTUYECKUX

OCHOBHBLIMM TIPEAMETHBIMHU | KOHTPOJIbHBIX pabor OcHoBanne A

YMEHUSIMH, OCBOEHHBIMU 32
y4eOHBIA TOJ, BKJIIOYAET
3aJaHus 0a30BOroO u

MOBBILIEHHOTO YPOBHSI.

XpaHATCSA B MOPTQOIHO
YUCHHKA.

Csojuble TaOIUIIBI
MPEeIMETHBIX PE3yIbTaTOB
[0 UTOraM TEMATHYECKUX
KOHTPOJbHBIX paboT (B

narnkKax MeJ1aroros,
3aMECTUTENST  AUPEKTOpa
o YBP).

OTMeTKH B

JKypHaJI€ U JTHEBHUKAX.

MepeBoJia y4allerocs B
CIEAYIOIMNA KJIacC W st
JIONyCKa K
rOCYJ1apCTBEHHOM
UTOTOBOM aTTECTAIUH.

Pemenne 3agaun
OINTUMU3AIIUN
npodeccroHalbHOTO

Pa3sBUTHUA NIEAAr0OroB.




TUA oD, I'BD [IpoTokobI. O1enka
(mpouemypa s dexTrBHOCTH Y4eOHOTO
BHEIITHEH OIICHKH) AHaJIUTHYECKUE mporecca, JIeATEIbHOCTH

CIIPaBKH (nanHbIE 00 KaxXXI0ro remarora.

YpOBHE OCBOEHHS

KaXJIOTO0 W3 TPEIMETHBIX [Tpunsrue

pe3yIbTaTOB) peleHuit 00
aIMUHUCTPATUBHOM
KOHTpOJIE  JIeATEIbHOCTHU
YUHUTEIEH.

Hrorosas Crnoxenune OTtMeTKH B
OLIEHKa pe3yIbTaTOB BHYTPEHHEH W | )KypHaie. ATTrecTaT 00

BHCIIIHCH OILICHKH. OCHOBHOM o01EeM
o0pazoBaHMH.

BryTrpennss
OIICHKA: OLEHKa HWTOTr'OBOM
paboTel MO TpeaMeTy ¢
Y4EeTOM MOPTGHOIIHO.

ITo pesynbraTtam He
I'A
HUTOronasa OILICHKa CTaBUTCA

BBIHOCHUMBIM Ha

Ha OCHOBC pC3YyJIbTAaTOB

BHEIIIHEH.

OneHke NOJUICKUT Kaxa0€ OTAEIbHOE Y4eOHOE YyMEHHUeE,
BBICTABJICHUU OTMETKHU PEIIAeTCsl COBMECTHO C yYHTENIEM M ydamuMmucs. [Ipu ycTHBIX oTBeTax
OTMCTKH IMOHUKCHHOI'O YPOBHSA HE BBICTABJIAIOTCA. HpI/I YCJI0BUH, YTO HPOBEPACTCA HECCKOJIBKO
YMEHUH, OTMETKH MOTYT OBbITh BBICTABJIEHBI 32 KaXKJI0€ YMEHHE WJIM OTMETKa BBIBOAMTCS Kak
cpennee apupmerndeckoe. B 00s3aTeIbHOM TOPS/IKE BBICTABISIOTCS OTMETKH 32 MPOBEPOUHBIC
U KOHTPOJIbHBIE PA0OTHI C MPAaBOM IEpec/Iady HEYyI0BIETBOPUTEIbHBIX PE3YJIbTATOB.

Opranuzanus
OTMmeTKka Kak KOJIMYECTBEHHOE BBIPAKEHHSI MOIHOTHI

pemieHue BOIIpOCa O

TCKYHICTO OLCHUBAHMA BKIHOYACT aJITOPUTM CAMOOLCHKHU YYallCrocs.
H KadeCTBa BJIAJICHUA YMCHHUCM

OTpe/eNsAeTCS COBMECTHO YYWUTENEM C YyYalllUMCs, IpPU HSKCIEPTHON MO3ULMU yuuTens <«
COIJIACEH....», «5] He coryaceH.. ., MOTOMY 4TO....»
Anzopumm camoouenku (60npocol, Ha KOMOpPbIe Omeeyaem Y4eHUK):

1 wae. Yto HyxHO OBLIO clienath B 3Toi 3ana4n (3aganun)? Kakas Obuia 1enb, 4To
HY>KHO OBLIIO MOJY4YUThH?
2 wae. Y nanoch moiay4uTh pe3ynbrat? HaiineHno pemienue, orBet?
3 wae. CripaBUJICS TTOJTHOCTBHIO MPABWIHHO WJIM C HE3HAYUTEIHHOM OMHOKOM (KaKoH, B

yem)?

4 wae. CripaBUJICS MOJTHOCTHIO CAMOCTOSITENIEHO MM C HEOOJIBIIONW MOMOIIBIO (KTO
rnoMoras, B 4yem)?
5 wae. Kakoe ymeHne oTpadaThIBAIH MPU BBHITTOJTHEHUH TAHHOTO 3a/IaHHS?
6 wae. KakoB ObLT YPOBEHb 3a/1a4K-33/1aHUS
(- Takue 33249 MBI PEIIAN YK€ MHOTO pa3, MOHaJ0OMINCH TOJIBKO CTaphie, JaBHO

U3y4eHHbIe 3HaHUs? (Heobxooumbiii yposets)

- B aT0i1 3a1aue MBI CTOJIKHYJIUCH C HEOOBIYHON CUTYaluel (JInO0 HaM HYXHBI CTapble
3HaHUS B HOBOW CUTYyallUH, TIMOO HaM HYHBI HOBBIE TOJIBKO Ceifuac n3ydyaemble 3HaAHUs)?
(Ilosviuennwiii yposens)



- Takue 3agaum Mbl HUKOT 1A HE Yuuauch pemarb MJIN xe ucrnonb30BaHbl 3HaHWUS,
KOTOpBIE MBI BMECTE Ha YpOKE HUKOTJA HEe u3ydanu? (MakcumanbHwiil yposeHs))

7 wae. Onpenenu ypoBeHb YCIEUTHOCTH, HA KOTOPOM ThI PEILWI 3a1a4y.

8 wae. Vicxona U3 nNpoAEeMOHCTPUPOBAHHOTO YPOBHS YCHEITHOCTH, OMIPEACII OTMETKY,
KOTOPYIO ThI MOXEIIb ce0e MOCTaBUTh.



IIpunoxenne Ne3

KOHTPOJIbBHO-USMEPUTEJIbBHBIE
MATEPHAJIBI

K padouyeil nporpamMmMe y4e0HOI0 npeamera
AJITEBPA
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