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Pabouyas nporpamma no anredpe (0a30Bblii ypoBeHb) As 9 Ki1acca

Pabouasn nmporpamMmma Opu€eHTHUpOBaHa HA UCIIOJB30BaAHUE yqeﬁnoro KOMIIJIEKCA:

yueOHHK «Anredpa, 9 kinacce» (aBropsl 0. M. Konsarun, M. B. Tkauesa, H. E. ®enoposa u ap.).
N3n. «Ilpoceemenne» M., 2016-2020.
Homep yuebnuka u3 ¢peaepansuoro nepeuns 1.1.2.4.2.3.3.

(4 yaca B Hexes110, Bcero — 136 yacoB, KOHTPOJILHBIX padoT — 8)

CTpyKTypa 10KyMeHTA.

Pabouast mporpaMma BKJIIOUYAET B ceOs:

1.

No abkowd

© o

TUTYyNBHBIN JTUCT.

[TosicHuTenpHAsA 3anUCKA.

Y4eOHO-TeMaTH4eCKHi TIJ1aH.

Cogepxanue TeM yuyeOHOro Kypcea.

TpeOoBaHwMsI K YPOBHIO IMOJATOTOBKH YJaIIUXCs, 00YJIAIOIIMXCS 110 JaHHOU IIporpaMme.
Yder nocTikeHUH yqanmuxcsi, GOpMBI i CPEICTBa KOHTPOJISL.

[lepeueHr  y4eOHO-METOAMYECKOTO M MAaTEePHAILHO-TEXHUYECKOrOo  oOecredeHus

00pa3zoBaTebHOTO MpoIlecca.
KanengapHo-remaTnueckoe miiaHUPOBaHHUE.
[IpunoxeHus K mporpaMmme.
IlosicHuTe IbHAA 3aMUCKA.
Crartyc 10KymeHTa.
Jlannast paboyasi mporpamMma COCTaBJIEHa B COOTBETCTBUU CO CIEAYIOIIMMHU JTOKYMEHTAMH:

@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBanuu B Poccuiickoit
denepanuny;

denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENFHOTO CTaHAapTa OCHOBHOTO OOMIETo
o0pa3oBaHMs, YTBEpXKIEHHOIO IMpHKa3oM MuHHcTepcTBa 00pa3oBaHUS M HAYKH
Poccuiickoit ®enepanu ot 17.12.2010 Ne 1897 (manee - ®I'OC ocHoBHOro o0011€T0
oOpazoBaHus);

[Topsinka opraHu3alui W OCYHIECTBICHHUS 00pa30BaTEIBHOU JEATEIEHOCTH 1O OCHOBHBIM
o01eo0pa3oBaTeNibHBIM IIpOrpaMmMaM  — 00pa3oBaTeIbHBIM IPOrpaMMaM HadyajabHOTI'O
00111€r0, OCHOBHOT'O OOLIETo M CpeaHEro oomero o0pa3oBaHusi, yTBEpKACHHOTO MPHUKa30M
Munnpocsenienust Poccun ot 22.03.2021 Nel 15;

[IpumepHass ocHOBHas oOpa3oBaTeibHas MporpaMma CpeIHero oO0mero o0pa3oBaHUS
(omobpena pemieHueM ¢enepaabHOro y4eOHO-METOAMYECKOr0 OOBEIUHEHUs MO 00IeMy
oOpa3zoBanuio (MpoToko oT 28 utonst 2016r. Ne 2/16-3);

(benepanbHOTO TepeyHs] YU4eOHHWKOB, IOIYIICHHBIX K HCIOJB30BAHUIO TPH peaH3aluu
UMEIOIINX TOCYIAapCTBEHHYIO aKKPEAHWTAIlMI0 O00pa3oBaTeIbHBIX IPOTpaMM HaYalIbHOTO

o0IIero, OCHOBHOrO 0OIIero, cpeaHero ooOmero o0pa3oBaHHs — OpPraHU3ALUSIMH,



OCYILECTBISIONIMMU  00pa30BaTENbHYIO0  JI€ATEIbHOCTh,  YTBEP)KICHHOIO  IPUKA30M
Munnpocsemenus Poccun ot 20.05.2020 Ne 254;

* [epeYHs OpraHu3alii, OCYIIECTBISIONIMX BBIMTYCK Yy4eOHBIX MOCOOWH, KOTOpBIE
JIOMYCKAIOTCA K HCIOJB30BAaHUIO TMPU  peaju3alud HMEIOUUMX TOCYyAapCTBEHHYIO
aKKpeIUTalMI0 00pa30BaTENbHBIX IMPOrpaMM HadajibHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero obmero oopa3oBaHus, YTBEpKICHHOTO NMPUKa30M MHUHHUCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @enepaunn ot 09.06.2016 Ne 699;

* canutapablx npaBui CIT 2.4.3648-20 «CaHuTapHO->IUIEMHUOJIOTHYECKHE TPeOOBaHMS K
OpraHu3alysM BOCIHUTAHUA U OOYYEHMsI, OTAbIXa M O3J0POBJICHHS JECTEH U MOJIOACKUY,
YTBEPKACHHBIX IIOCTAHOBJIEHHEM [JIaBHOrO TOCYAapCTBEHHOIO CAaHUTAapHOIO Bpaya
Poccuiickoit @enepanuu ot 28.09.2020 Ne 28 (manee - CIT 2.4.3648-20);

= canutapHbix npaBuid U HopMm CanlluH 1.2.3685-21 «I'uruenuyeckue HOPMATUBBI U
TpeOoBaHUs K 00eCIIeUeHUIO 0€30MacHOCTH U (M) O€3BPEIHOCTH TSl YesioBeKa (pakTopoB
cpensl OOWTaHWS», YTBEPKICHHBIX IOCTAHOBICHHEM [JIaBHOTO TOCYIapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®enepaumu ot 28.01.2021 No 2 (mamee - CanlluH
1.2.3685-21);

U C yyeTom:
e (OcHoOBHOW 00pa3oBaTeNbHON MporpaMMbl OCHOBHOrO oOmiero oopasoBanus ['bOY COIII

Ne321;
VYcraBa 'BOY mikosnbr Ne321 IlentpanbHoro paiiona Cankr-IlerepOypra
Yyebnoro mana 'BOY mkomsr Ne321 wHa 2022/2023 yueOHbIN TO
Coopnuka pabounx nmporpamm «Ainredpa. 7-9 kiace» // mox pen. bypmucrposoit T.A.., M.,
ITpocsemienue, 2015
e O xiacc. Anrebpa. (aBropel 0. M. Konsirun, M. B. TkaueBa, H. E. ®enoposa u np.) 136
4acoB B roJl. 4 yaca B HEJIEJIO.
HMean
W3yuenne anreOpel B 9 Kiacce HaMpaBle€HO HA pealn3aluio Ienedl |  3axad,
chopmynupoBaHHBIX B [OCyqapCcTBEHHOM cTaHAapTe oOmIero oOpa3oBaHHUS 10 MaTeMaThKe.
W3yuenne mMaTeMaTHKH Ha CTYIIEHH OCHOBHOTO O0IIEro oOpa3oBaHWsl HAMIPABICHO HA JIOCTHKECHUE
CHEAYIOUIUX LEIIEH:
® OBJIaJleHHe CHCTEMOM MaTeMaTUYeCKHMX 3HAHWM W YMEHHH, HEOOXOAMMBIX st
MPUMEHEHHUS B MPAKTUYECKOW AESITeTbHOCTH, M3YUEHHUs CMEXHBIX TUCIHUIUIMH, MPOJOJLKEHUS
o0pa3oBaHus;
® HHTEeJIeKTyalbHOe pa3BUTHe, (OPMHUPOBAHHE KAyecTB JIMYHOCTH, HEOOXOAUMBIX
YeJIOBEKY Ul TOJHOLICHHOM KM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MaTeMaTHYECKOU
JESTEeIbHOCTU: SICHOCTH U TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHUS, HHTYUIMH, JOTUYECKOTO
MBIIUIEHUS, YJIEMEHTOB AJITOPUTMUYECKOI KYIBTYPhI, CIOCOOHOCTH K NMPEOA0ICHUIO TPYIHOCTEH;
e (opMupoBaHue TpescTaBICHUI 00 HIESIX W METOJNaX MAaTeMaTHKH KaK YHHUBEPCAIbHOTO
SI3bIKA HAYKW ¥ TEXHUKH, CPEJICTBA MOJICTMPOBAHUS SIBJICHUHN H MPOIECCOB;
® BOCNIMTAHUE KYIBTYpbl JIMYHOCTH, OTHOIIEHHS K MaTeMaThKe KaKk K YacTH
00111e4eNI0BeYEeCKON KYIbTYpPbI, UTpatolield 0coOyI0 poJib B OOIIECTBEHHOM Pa3BUTHH.



3apaum Ha 2022-2023 y4eOHblii rosu.

OcHOBHYIO 3a/laqy CBOEH IMEJaroruueckoi AeATeIbHOCTH BUXKY B CO3JaHMM HA YypoOKax
MaTeMaTHKH Takoil oOpa3oBaTeNbHOM Cpesibl, KOTOpasi CIIOCOOCTBYET caMOpealin3alui yICHUKOB,
MOBBIIEHUI0 MX 0OpPa30BaTENbHOIO YPOBHA, ()OPMUPOBAHMIO KOMMYHHMKATHUBHBIX HAaBBIKOB,
TBOPYECKOI'0 MBIIIJICHUs, [O3HABaTeIbHOM aKTUBHOCTU. CTaparoch cO03/1aBaTh OJaronpHsTHbIE
yCIOBMSL  JJA  JIOCTMOKEHHS  BCEMH  IIKOJBHUKaMU  0a30BOrO0  YpOBHS  IOJATOTOBKH,
COOTBETCTBYIOLIEro PenepabHOMY roCy1apCTBEHHOMY CTaHIApTY.

JIJ1sl 1OCTHKEHHUS CBOEH 1eJTH M MOCTABJIEHHBIX MHOK0 3a7a4 Ha 2022-2023 yueOHbIi 1o
X04y BbIOpaTh TeMy camooOpa3zoBanus «lcmonbp30BaHUE TEXHOJOTHH MHTEPAKTUBHOTO OOYYEHUS
HAa ypoKax MaTeMmaTuku». IIpuMeHeHHe HTHX TEXHOJOTUH CIIOCOOCTBYET  BBIPAOOTKE
CaMOCTOSITEJIbHOCTH, 3aMHTEPECOBAHHOCTH Y4yallMXCid B KOHEYHOM pe3yJbTaTe, 00eCIeuuBacT
MOJIOKUTEIBHYI0 MOTHBALIMIO K U3YYEHUIO MaTeMaTHKH, (POPMUPYET YCTOMUMBBIN MTO3HABATEIbHBIN
MHTEPEC K IIPEIMETY, OBBIIAET KAUECTBO 3HAHUM.

[IpuMeHeHNEe NHTEPAKTUBHBIX TEXHOIOIMI JAET yYEHUKAM:

* pa3BUTHE JIMYHOCTHOH peduiekcuu;

* OCO3HAaHME BKJIIOYEHHOCTH B 0011yI0 padoTy;

* CTAaHOBJICHNE aKTUBHOM CYObEKTHOM MO3ULIMU B yU€OHOMU AESITEIbHOCTH;

* pa3BUTHE HABBIKOB OOILIEHUS;

* IPUHATHE HPABCTBEHHOCTU HOPM M MPABUJI COBMECTHOMN JI€SITEIbHOCTH;

* [IOBBILLIEHUE MI03HABATEIBbHON aKTUBHOCTH.

* (hopMupoBaHHe Kiacca Kak IpyInoBOi OOIHOCTH;

* [IOBBILLICHUE I03HABATEILHOTO HHTEPECA;

* pa3BUTHE HaBBIKOB aHAJIM3a U caMOaHalIM3a B IPoLiecce IPYyNIoBoi pedaexcuu

PoJib M MecTO mpeamMera B 0a3MCHOM y4eOHOM IJIAHE

Cormacio ®enepanpbHoMy 0a3ucHOMY y4eOHOMY IIIaHy JUIsi  00IIe00pa3oBaTEIbHBIX
yupexnaenuil Poccuiickoit denepanuu Ha u3zyueHue npeamera «Anredpa» Ha 0a30BOM YpOBHE
orBonutcs 136 wacoB B 9 knacce w3 pacuera 4 yaca B HEEN0. YueOHOE BPeMs YBEIIMUYEHO C 3
4acoB J10 4 4acOB B HEJEIIIO 32 CUET PErMOHAILHOI0 KOMIIOHEHTa. M3 o01iero koyimyecTBa 4acoB Ha
TEMaTHUYECKHE KOHTPOJIbHbIE PA0OTHI OTBOAUTCS 8 YacoB, JABE U3 KOTOPBIX MOJYrojoBas U
UTOrOBasl.

OcHoBHast popma opranuzanuy 00pa3oBaTEIbHOIO MpoIecca — KIIACCHO-YpOUHasi CUCTEMA B
YCIIOBUSIX CUCTEMHO-JEATEIIBHOCTHOTO MOIX0/1A.

DopMEI Oprafgu3anun WG6HOFO nponecca:

VHJIMBHU1yaJIbHBIE,
IPYIIIOBBIE,
VHJIMBHU1yaJIbHO-TPYIIIIOBEIE,

(bpoHTaNIbHBIE,



® KJIacCHBIE,
® BHCKJIACCHBIC.

[IpenycmarpuBaeTcsi IpUMEHEHUE CIEAYIONUX TEXHOJIOTUI 00yUYCHHUS:

- TPAIUIIUOHHAS KJIACCHO-YPOYHAS

- UTPOBBIC TEXHOJIOTUU

- 3JIEMEHTHI MPOOJIEMHOTO 00yUYEHUS

- TEXHOJIOTUH YPOBHEBOH Ju(epeHInanun

- 3JI0POBbE COCPEraroIue TEXHOIOTHH

- UKT (nmprMeHeHHe Ha ypOKaxX MaTeMAaTHKH [IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB)

Matemaruueckoe 00pa30BaHKUE UTPAET BAKHYIO POJIb KaK B IPAKTHYECKOM, TaK U B TYXOBHOMI
®KU3HU oOmecTBa. [IpakThdeckas CTOpoHAa MaTeMaTHYeCKOro O0pa3oBaHUS CBsi3aHA C
(dbopMUpOBaHHEM CIIOCOOOB JIESATEIBHOCTH, JyXOBHas — C WHTEIUICKTYalbHBIM PAa3BUTHUEM
4enoBeKa, pOPMUPOBAHUEM XapaKTepa U 00IIeH KyIbTYypHI.

[IpakTHyeckasi MOJIE3HOCTh MAaTEMAaTHKH OOYCIIOBJICHA TEM, YTO €¢ IMPEAMETOM SBJISIOTCS
(dyHIaMEHTalIbHBIC CTPYKTYPhI PEaIbHOIO MHUpPA: MPOCTPAHCTBEHHBIC (OPMBI U KOJIUYCCTBCHHBIC
OTHOIICHHUS — OT MPOCTCHIINX, YCBAMBAEMBIX B HEMOCPEICTBCHHOM OIIBITE, JIO OCTATOYHO
CIIO)KHBIX, HEOOXOJMMBIX JUIsl Pa3BUTHS HAYYHBIX W TEXHOJOTMYCCKHX HJCH. be3 KOHKpeTHBIX
MaTEeMaTHYECKUX 3HAHWW 3aTPYIHEHO IOHMMAaHWE MPHHIMIIOB YCTPOWCTBA M UCIOJIL30BAHUS
COBPEMEHHOW TEXHUKH, BOCIPUATAEC W HWHTEPHIpETAIysl Pa3HOOOpa3HOW  COLMAIBHOM,
YKOHOMHYECKOH, MonuTudeckoi uHpopmammu, Manodp(GEeKTHBHA IMOBCEAHECBHAS MPAKTUYCCKAs
JeSTeNbHOCTh. KaX1oMy 4eJIOBEKY B CBOCH KU3HU MPUXOTUTCS BBITIOIHATH JOCTATOYHO CIOXKHBIC
pacyeThbl, HAXOJUTh B CIIPABOYHUKAX HY)KHbIC (DOPMYIIBI M IPUMEHSTh MX, BIAJCTh MPAKTHYCCKIMHU
preMaMH T€OMETPHUECKUX U3MEPEHHUI U MMOCTPOCHUH, YNTaTh WHPOPMAIIUIO, IPEICTABICHHYIO B
BUJY TaOJHII, AUarpamm, rpagukoB, MOHUMATh BEPOSTHOCTHBIA XapaKTep CIyYalHBIX COOBITHIA,
COCTaBJISATh HECIOKHBIC aJITOPUTMBI M JIP.

be3 0a30Boii MaTeMaTHYECKOM MOATOTOBKH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
YeIIOBEKOM. B mIKoysie MaTeMaTHKa CIYKUT OIMOPHBIM MPEAMETOM JUIS HM3YYCHHUS CMEKHBIX
JUCIUIUIMH. B TOCIENIKONBEHOW KU3HU pEaTbHOH HEO0OXOIMMOCTBHIO B HAIM JIHU SIBISICTCS
HenpepelBHOE 00pa3oBaHWE, YTO TpeOyeT TOJHOLEHHOM 0a30Boil 001e00pa3oBaTenbHON
IMOATOTOBKHM, B TOM YHCJC W MaTeMaTHdeckoil. M, HakoHel, Bce OOJbIIe CIENUaTbHOCTEH, TJie
HEOOXOIUM BBICOKUN YpOBEHb OOpa30BaHMs, CBS3aHO C HEMOCPEICTBEHHBIM MPHUMEHEHHUEM
MaTeMaTHKU (PKOHOMUKa, Ou3Hec, pUHAHCHI, PU3UKA, XUMHUSI, TEXHUKA, MHPOpMaTHKa, OUOJIOTHS,
MICUXOJIOTHUS U Jp.). TakuM 00pazoM, pacHIupseTcss KPyr MIKOJbHUKOB, /Ui KOTOPBIX MaTeMaTHKa
CTaHOBUTCSI 3HAYUMBIM MTPEIMETOM.

JIJIst %KM3HU B COBPEMEHHOM OOIIECTBE BAKHBIM SIBJIICTCS ()OPMUPOBAHHE MATEMATHUECKOTO
CTHJII MBIIIJICHUS, TPOSIBIISIIONICTOCS B OIMPEISICHHBIX YMCTBEHHBIX HaBBIKaxXx. B mporecce
MaTEeMaTHYECKON JIeATEIPHOCTH B apCceHajl IMPHUEMOB W METOJOB YEJIOBEUECKOTO MBIIUICHUS
€CTECTBCHHBIM 00pa30M BKIIOUYAIOTCSA WHAYKIUS W JIEAYKIHs, 0000IIeHWe W KOHKpPETH3aIlus,
aHallM3 M CHHTE3, KjIaccH(UKAIUs W cUcTeMaTtu3aius, abcrparupoBanue U aHanorus. OObeKTHI
MaTEeMATHYECKUX YMO3AaKIIOUCHH W TMpaBWIa HX KOHCTPYMPOBAHMSI BCKPBHIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHHM, BhIPAOATHIBAIOT YMEHUS (POPMYITUPOBATH, 0OOCHOBBIBATh U JOKA3bIBAThH
CYXJCHHs, TeM CaMbIM pa3BUBAIOT JIOTUYECKOE MBIIUICHUE. Benymas poib MTpUHAIISKUT
MaTeMaTHKe B (POPMHPOBAHUH AITOPUTMUIECKOTO MBIIIJICHUS U BOCITUTAHUHA YMCHHH JICHCTBOBATH
10 33JJaHHOMY aJTOPHTMY W KOHCTPYHpPOBAaTh HOBBIC. B Xoje pemieHus 3ajad — OCHOBHOM
y4eOHOM JeATSIIbHOCTH Ha ypOoKaX MaTEeMaTHKH — pPa3BUBAIOTCS TBOpPYECKAs M TMPHUKIIATHAS
CTOPOHBI MBITIICHUS.



OOydeHre MaTeMaTHKE JaeT BO3MOXKHOCTh Pa3BHBaTh Yy yYaIlUXCS TOYHYIO, SKOHOMHYIO U
MH(POPMATUBHYIO pE4Yb, yMEHHE OTOMpaTh Hamboyiee MOAXOIAIINE S3BIKOBBIE (B YAaCTHOCTH,
CHMBOJIMYECKHE, TpapHUECKUE) CPEACTBA.

Maremaruueckoe 00pa3oBaHHWE BHOCHT CBOHM BKJIQJ B (POPMUPOBAHUE OOIICH KYIBTYPHI
yenoBeka. HeoOX0IMMbIM KOMITOHEHTOM OOIIEH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHHH SIBIISICTCS
obmiee 3HAKOMCTBO C METOJAaMH IO3HAHHs JCHCTBUTENLHOCTH, HPEICTABICHUE O IMPEAMETe U
METOJIc MAaTeMaTHUKH, €ro OTJIMYUS OT METOJOB ECTECTBCHHBIX M TIyMaHHTapHBIX HayK, 00
OCOOEHHOCTSIX MPUMEHEHHUSI MATEMATHKH JJIsl PEIICHUS] HAYYHBIX ¥ HPUKIIATHBIX 3a/1a4.

M3ydeHne MaTeMaTHKH CIIOCOOCTBYET ICTETHUECKOMY BOCIHHTAHHUIO YEJIOBEKa, OHMMAHHIO
KpacoThl M M3AIIECTBA MAaTEMaTHYECKUX PACCYKACHUN, BOCHPUATHUIO TE€OMETPHUECKUX (hopm,
YCBOCHUIO HJICH CHMMETPHH.

Hcropust pa3BuUTHs MAaTEeMaTHYECKOrO 3HAHMS JAaeT BO3MOXKHOCTh IIOMOJHUTH 3arac
MCTOPUKO-HAYYHBIX 3HAHUH IIKOJBFHUKOB, CHOPMUPOBATH Y HUX MPEICTABICHHUS O MATEMaTHKE KaK
Y4acTH OOIIEYEeIOBEYECKON KyIbTyphl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHYCCKUMHU BEXaMH
BO3HUKHOBCHUSI M Pa3BUTUSI MaTeMaTHYECKOW HAYKH, C HMCTOPUEH BEIMKUX OTKPBITHH, UMECHAMH
JFOJeH, TBOPUBLIMX HAYKY, JOJDKHO BOMTH B MHTEJUICKTYalbHBIH Oaraxk Kaxaoro KyJIbTypHOTO
YeJIOBEKA.

OO0mas xapakrepucTuka yue0HOro npeamera

['MaBHO# [ENBIO0 MIKOJBLHOTO 00pa30BaHUs SABJSICTCS Pa3BUTHE pEOCHKA KaK KOMIICTCHTHOMN
JUYHOCTH NYTEM BKIIIOUEHHUS €ro B Pa3JIMYHbIE BHUJIbI LIEHHOCTEH YEJIOBEYECKOW AESATEIbHOCTH:
yueba, TIO3HAHUSA, KOMMYHHUKAlMs, Mpo(ecCHOHATbHO TPYIOBOW  BBIOOp, JUYHOCTHOE
caMOpa3BUTHE, LIEHHOCTHbIE OPUEHTALMU, TIOMCK CMBICIIA XU3HeAesITelbHOCTU. C 3TUX MO3uUUi
oOyueHue paccMaTpUBaeTCs KakK MPOIIECC OBIAJACHHS HE TOJIbKO OMpPEEICHHON CyMMOW 3HaHUN U
CUCTEMOI COOTBETCTBYIOILIMX YMEHHI U HAaBBIKOB, HO M KaK IPOLIECC OBJIAJACHUS KOMIETECHIUSIMH.
DTO onpeaenio 1eian 00ydeHusl MaTeMaTHKe.

Anzebpa nHaneneHa Ha (popMUpOBaAaHHME MAaTEMAaTUUYECKOTO ammapara Jjisl PEelIeHUs 3a1ad U3
MaTE€MaTUKH, CMEXKHBIX MPEIMETOB, OKPYKAIOUIEH peaqbHOCTH. SI3bIK anreOpsl MOIYEpPKHUBAET
3HAYEHWE MATEMATHUKH KaK S3bIKa JJII MOCTPOCHHMS MATEMaTUYECKUX MOJIENEH, MPOLECCOB U
SABIIEHUN peanbHOro mMupa. OIHON M3 OCHOBHBIX 3aJa4 W3YYEHHUs anreOpbl SIBISETCS pPa3BUTHE
ITOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOAUMOTO, B YaCTHOCTH, JIJISl OCBOCHHUS Kypca UH(POPMATHUKHY;
OBIIaJICHHE HaBBIKAMM JIEAYKTHBHBIX paccyxaeHuil. [IpeoOpazoBaHue CHUMBOIUYECKHX (QOpM
BHOCHT CBOM CHielIU(UIECKHUI BKJIa B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEeMaTHYECKOMY
TBOpYecTBy. [pyroil BaxxHOW 3amaveil M3ydeHUs] aureOpbl SBISETCA TMOJTyYeHUE HIKOIbHUKAMH
KOHKPETHBIX 3HAHUW O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHU4eCKOW MOJIENIU JUIsl ONUCAHUS U
HCCIIEIOBAHUS Pa3ZHOOOpa3HBIX MPOLECCOB (paBHOMEpPHBIX, PaBHOYCKOPEHHBIX,
AKCIIOHCHIIMAJIbHBIX, TTEPUOIUYECKUX U Ap.), I (GOPMHUPOBAHMS Y yUYaIIUXCS MPEICTABICHUN O
pOJIM MATEMATUKHU B PA3BUTUH LIUBUIN3ALNUU U KYJIbTYPHI.

Kypc anreOpel TOCTpOEH B COOTBETCTBUHM C TPAAUIIMOHHBIMH  COJAEpKATEIbHO-
METOJIMYECKUMH JIUHUSMH: YHUCIIOBOW, (YHKIIMOHAIBHOW, aNrOPUTMUYECKOW, YypaBHEHUH U
HEpaBEHCTB, aireOpanyeckux mpeobOpaszoBaHuii. Ha stame 9-ro kiacca 3aBepiiaercss U3y4eHHE
palMOHAIBHBIX YPAaBHEHUW C OJHOM TepeMeHHOM. JlaeTcs MOHATHE LENOoro panyuoHaIbHOIO
ypaBHeHUs W ero crteneHu. Oco0oe BHUMAHHE YIENSETCS PEIICHUIO ypaBHEHUN TpeThed W
YETBEPTOW CTENEHUW C TMOMOIIBIO PA3JIOKEHUS HAa MHOXKHUTEIW W BBEJCHHS BCIIOMOTaTEIbHOU
MEPEMEHHOM, YTO WIMPOKO HCIOJB3YETCS B NAJbHEHIIEM MNPH PEIICHUH TPUTOHOMETPUUYECKUX,



jJorapu@MHUUECKUX U JPYrMX BHAOB YpaBHEHHH. PaccMmaTpuBaloTCs CHCTEMBI, cozepiKalline
ypaBHEHHsI BTOPOM CTETIEHU C IBYMsI HEM3BECTHBIMU. JlatoTcst mepBbie 3HaHUSA 00 apupMeTHIeCKOn
U TEOMETPHUYECKON MPOTpeccusix, Kak O YaCTHBIX BUJAX IMOcieaoBaTenbHOCTe. M3yuas dopmymy
HaXOXXJICHUS CYMMbI TEPBBIX WICHOB apU(PMETHUYECKON Iporpeccud U (HopMyiny CyMMBI MEPBBIX
YJICHOB TEOMETPUUECKOI POTrpeccuu, eIeco00pa3Ho yAeIuTh BHUMAHNE 3aJJaHUSM, CBA3aHHBIM C
HEMOCPEACTBEHHBIM NpUMEHeHUeM 3Tux (opmyn. WM3ydarorcs cBoiicTBa QyHKUMN y=K/X, HpuU

u . Cepbe3Hoe BHUMaHHE yaenseTcs GOPMUPOBAHUIO YMEHHUI pacCyXaarTh, JeIaTh
NpOCThIC  JIOKA3aTeNbCTBA, JaBaTh OOOCHOBAHWS BBINOJHAEMBIX JeWCTBHU. [lapamiensHo
3aKJIaIbIBAIOTCS OCHOBBI /ISl H3YUCHHSI CHCTEMATHUECKHX KYPCOB CTEPEOMETPHH, GU3UKH, XUMHHU H
APYTrux CMCXKHBIX IPCAMETOB.

enn u 3amaun o0ydenwus anredpe B 9 kinacce
® C(bOpMI/IpOBaTB IIOHATUEC CTCIICHU C LCJIBIM ITIOKA3aTCJIICM, BpraGOTaTB YMCHUC BBIIIOJIHATH
peoOpa3oBaHus MPOCTEHIUX BBIPAKEHHM, COACPIKAIIMX CTEHCHb C LEISIM IOKa3aTeieM;

BBCCTH INOHATHEC KOPHSA N-0OM CTEHEHU U CTEIEHHU C PpalMOHAJIbHBIM ITOKAa3aTCIICM.

*  BBIPaGOTATh YMEHHE HMCCIEIOBATH IO 3aiaHHOMY rpaduky QyHKUuH, y=x° , y=x°, y=1/x,

*  TI03HAKOMHUTbH YUAIIUXCS C TOHATHAMH apu()PMETHUECKONW U TEOMETPUIECKON IPOTPECCHii.

* [O3HAKOMHUTb YYaIMXCS C pa3lIMYHBIMH BHJAMH COOBITUH, C IOHSITHEM BEPOSITHOCTU
COOBITHSL M C pa3IMYHBIMU MOJIXOAAMHU K OIPENEJIEHUI0 3TOro MOHATHUSA; CPOPMHUPOBATH
YMEHHUSI HaXOXJEHUS BEPOSATHOCTH COOBITHS, KOIJa YHMCIO PaBHOBO3MOXKHBIX MCXOJIOB
UCHBITAaHUS OYEBUIHO; OOYUYMTh HAXOXJIEHHIO BEPOSITHOCTU COOBITUS IOCIE MPOBEACHMS
CEPUM OJHOTUIIHBIX UCIIBITAHUM.

* cdopMHpOBATh NPEACTABICHUS O 3aKOHOMEPHOCTSX B MAaCCOBBIX CIYYalHBIX SBICHUSX;
BbIpaboTaTh yMmeHHWe cOOpa W HAIIATHOTO MPEJCTABICHUS CTAaTHCTUYECKUX JaHHBIX;
00yYHTh HAXOXKJICHHUIO LIEHTPAIBHBIX TEHICHIUIH BHIOOPKH.

OcoGenHocTu padouell MporpaMmsbI:

CoaepikaHue nMporpaMMbl HOCUT JIOKAJIbHBIN (CO3JaHHBIA 1JII JAHHOI0 00Pa30BATEJILHOIO
yupesxieHus1) 1 MHAUBUAYAJIbHbIN (pa3padoTaHHblii yunTesem) xapakrep. [Ipu nposenenuu
YPOKOB HCIHOJB3YIOTCS pa3HOOOpa3zHble (hOpMBbI OpraHu3allui y4eOHOH nesTenbHOCTH (Oecensl,
paloThI B rpymmnax, MPakTUKYMbl, UTPOBbIE MOMEHTBHI, I€JIOBBIE UT'PhI U APYTHE).
OOpa3zoBaTelbHBbIC M BOCHUTATENbHbIC 3a4a4i O0y4YeHHS MAaTeMATHKE JOJIKHbI pelaThbCs
KOMILJICKCHO C Y4€TOM BO3PAaCTHBIX 0COOCHHOCTEH ydammxcsi, cieupuKl MaTeMaTHKH KaK
HAYKHM U y4eOHOro mpeaMmera, omnpejaessiomeil ee pojib U MECTO B 0OIIel cucTteMe MIKOJIHHOTIO
00y4eHHS U BOCTTUTAHUSI.

[IpyHIMNHUATBHBIM TIOJIO)KEHUEM OpraHU3allid IIKOJIBHOIO MaTeMaTU4YeCKOro oOpa3oBaHUs B
IIKOJIE CTAHOBUTCS ypoBHeBas auddepeHinanus o0ydeHus. ITO O3HAYaeT, 4TO, OCBaWBasi Kypc,
OJIHM IIKOJBHUKH B CBOMX pe3ylibTaTaX OTPaHUYMBAIOTCA YPOBHEM O0s3aTE€IbHOM MOJITOTOBKH,
3a(hUKCHPOBAaHHBIM B HACTOSIIEH MporpamMme, Apyrue B COOTBETCTBUH CO CBOMMHU CKJIOHHOCTSIMHU
JOCTHraloT Oosiee BBICOKUX pyOexxel. Ilpu 3ToM noctmkeHnue ypoBHs 00s3aTelbHON MOATOTOBKU
CTaHOBHTCS HENPEMEHHOH 005S3aHHOCTBIO YUEHHKA B €ro yueOHOH padoTe. B To e BpeMs Kax bl



MMEeT MpPaBO CaMOCTOSITENIBHO PEIIMTh, OTPAHUYUTHCS STUM YPOBHEM HIIM K€ MPOABUTaTHCS
JaJbIIe.
YuuteiBass pa3sHyWw CcTeneHb TMOJATOTOBJEHHOCTH Y4amuxcal 9-bIX KJIaccOB K OCBOCHHIO
JAaHHOW  TPOTPaMMBI, CIIEyeT BCEIEN0 CIOCOOCTBOBATH Y/IOBJICTBOPCHHUIO MOTPEOHOCTEH U
3aMpoCOB MIKOJIHHUKOB, MPOSBISIONINX HHTEPEC, CKIOHHOCTH M CIHOCOOHOCTHM K MaTeMaTHKe, a
TaK)K€ HMEIOIUX CIOXKHOCTU M TPYAHOCTH B 00yueHuHu. J{J1s mepBoil KaTeropuu MperycMOTpeHa
pa3zpaboTka WHAMBUAYAIbHBIX 33JaHUA U PEKOMEHJAIUsl  JOIMOJHUTEIBHON JHUTEpaTyphl C
LEeNbI0 TPUBJICUEHUS MX K y4aCTHIO B MAaTeMAaTUYECKUX KpPYKKaX, OJUMIINAAax, KOHKypcax, B
pabore mkonmpbHOro Hay4yHoro ooOmecrBa (IIIHO). Jlns BTOpod Kareropuu OCYIIECTBICH
WHIVUBUAYAIBHBI TIOAXOJ, BBIPAXKAIOUIMICS B CICNHATLHOM TOA00pPE 3aJaHUil MO YpPOBHIM
CIIO)KHOCTH, B MOCJICYPOYHBIX KOHCYJBTAIUSAX, B Pa3pabOTKe OMOPHBIX KOHCTIICKTOB W CXEM IS
OBIIAJICHWSI TEM WJIM HHBIM Y4eOHbIM MarepuasioM. Pa3paboTaHHas cucTemMa yHIpakKHEHUN
MO3BOJISIET OPraHU30BaTh YPOBHEBYIO nuddepeHmanuo o0ydeHuss Mo KaKIoW TeMe. AKIEHT B
MpernojaBaHuy JIelaeTcs Ha MPAKTUYECKOe MPUMEHEHHE TPHUOOPETEHHBIX HABBIKOB.

PabGouas mporpamMMa cocTaBieHa Takke C y4yeToM crHeuu(uKud o0pa3oBaTeIbLHOTO
YUPEKICHUS.

TPEBOBAHUS K PE3YJBTATAM OBYYEHUSA N
OCBOEHHIO COJAEP/KAHUA KYPCA

[IporpammMa oOecneurBaeT MOCTIKEHUE CIEIYIOIIMX PE3yJIbTaTOB OCBOCHUS 00pa30BaTENbHOMN
MPOrpaMMBI OCHOBHOTO 0O0ITIeT0 00pa30BaHMS:
8 IUYHOCMHOM HANPAGIeHUU.

1)  chopMHPOBaHHOCTH OTBETCTBCHHOTO OTHOLICHHS K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00ydaroImuxcst K CaMOpPa3sBUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIlMM K OOYUCHHIO U
MMO3HAHWIO, BBIOOPY JaNbHEHIIero oOpa3oBaHus Ha 0a3e OPHUEHTHPOBKA B Mupe TmpodeccHid u
MpodeCCHOHANBHBIX TPEANOYTEHUH, OCOZHAHHOMY MOCTPOCHUIO WHIWBUIYaIbHOH 00pa3zoBaTenbHON
TPAaEKTOPHUH C YUETOM YCTONUMBBIX MO3HABATEIIBHBIX HHTEPECOB;

2)  chOpPMHPOBAHHOCTH IICJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH;

3)  chOpMHPOBAHHOCTH KOMMYHHKATHBHOW KOMIIETGHTHOCTH B OOIICHHH M COTPYAHHYECTBE CO
CBEPCTHHKAaMH, CTaplIIMMHA W MIAAIUMH, B 00pa3oBaTeNbHOW, OOIIECTBEHHO IOJIE3HOW, y4eOHO-
HCCIIEI0BATENBCKOM, TBOPUECKON M APYTHX BHIAX ACATEIHHOCTH;

4)  yMEHHE SICHO, TOYHO, I'PaMOTHO M3JlaraTb CBOM MBICIM B YCTHOM M NHCBMEHHOM peuyH,
IIOHUMATh CMBICII ITIOCTABJIEHHOM 3a/1ayy, BBICTPAaUBATh APTyYMEHTALIUIO, IPUBOIUTH IIPUMEPHI
U KOHTPIPUMEDHI;

5)  KpUTHUYHOCTh MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTMUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TUNOTE3Y OT aKTa;

6) npexacTaBieHHE O MATEMATHYECKOW HayKe Kak chepe 4eroBeuecKoi AesATeIbHOCTH, 00 Tamax
€€ Pa3BUTHs, O €€ 3HAYMMOCTH T PA3BUTHS TUBUIIA3AINY;

7) KPEAaTUBHOCTb MBIIUIEHUs, WHULMATHBA, HAXOOYHUBOCTHb, AKTUBHOCTH IIPU PEIIEHUU
MaTeMaTUYEeCKUX 3a/1ady;

8) yYMEHHE KOHTPOJIMPOBATH MPOIIECC U Pe3ybTaT YIeOHOM MaTeMaTUIECKON AeSITENEHOCTH;

9)  CmOCOOHOCTH K SMOIMOHAIBHOMY BOCIPHUSATHIO MAaTEMAaTHUECKUX 00BEKTOB, 3aj1a4, PEIICHUH,
pacCyXIEHHUI;

8 MemanpeoMemHoM HaNpPaeIeHUul.:




1)
2)
3)

4)

5)
6)

7)

8)
9)
10)

11)

12)
13)
14)
15)
16)

17)

1)

2)

YMEHUE CaMOCTOSITENbHO IUIAHUPOBATh AJIbTEPHATUBHBIE IIyTH IOCTIKCHMS ILielieil, OCO3HaHHO
BbIOMpaTh HanOosee 3¢ (HEKTUBHBIC CIIOCOOBI PEIICHUs YUCOHBIX U MO3HABATEIIBHBIX 3a7a4;
YMEHHUE OCYIIECTBISITh KOHTPOJb O Pe3yJabTaTy U MO crnoco0y ACHCTBHA Ha ypOBHE MPOU3BOJIBLHOTO
BHUMAaHUS 1 BHOCUTH HEOOXOIUMbIE KOPPEKTHBBI;
yMEHHUE aJeKBATHO OLIEHMBAThH MPABUJIBHOCTH MM OIIMOOYHOCTH BBHINONHEHHs yyeOHOU 3amaud, e
00BEKTUBHYIO TPYIHOCTD U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;
OCO3HAHHOE BJIa/ICHUE JIOTMYECKUMHU JEHCTBUSMH ONPEAEIECHUs IOHITUH, 0000IEHNs, yCTaHOBIECHUS
aHaJoOTHii, KiIaccu(UKAMM Ha OCHOBE CaMOCTOSTEILHOTO BBHIOOpDA OCHOBAaHMH M KPHTEPHUEB,
YCTaHOBJIEHHUS POJIOBUIOBBIX CBS3CH;
yMEHHUE YyCTaHAaBIMBATh IPUUYMHHO-CICICTBEHHBIC CBS3HM; CTPOUTH JIOTHYECKOE pacCyKAeHUE,
yMO3aK/II0ueHHe (MHAYKTUBHOE, IeJYKTUBHOE M MO aHAJIOTHH) U BBIBOJIBL;
YMEHHE CO3[aBaTh, NPUMEHATh U IPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA, MOACIH U
CXEMBI 17151 pellieHns1 Y4eOHBIX U MO3HaBaTEIbHBIX 3a/ay;
YMEHUE OpraHU30BBIBATH Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO AEATEIBHOCTH C YUUTEIEM H
CBEPCTHHUKAMHU: OIIPENEISATh LIEH, pacupeaeicHue GyHKIMH U posiel yYaCTHUKOB, B3aUMOJCHCTBUE U
obmue crnocoObl paboTer; yMmMeHHe paboTaTh B TpYIIE: HAXOAWTh OOIee pelleHHe W pa3peliaTh
KOH(JIMKTBL Ha OCHOBE COIJIACOBAHMS TO3MIOMA W YydéTra HMHTEPECOB; CIylIaThb MNapTHEPA;
(dhopMynupoBaTh, apryMEHTHPOBATH U OTCTAMBATh CBOE MHECHUE;
c(hOpMHUPOBAHHOCTH YIEOHOH U OOIIENOIB30BATENECKON KOMIIETEHTHOCTH B O0JIACTH HCIIONBE30BAHUS
nH($OPMaIMOHHO-KOMMYHUKAMOHHBIX TexHonorni (MKT-komnerenTHOCTH);
NEpBOHAYAJILHBIC NPCACTABICHUSA 06 naeax U 0 METoaax MaTcMaTuKH KakK 06 YHUBEPCAJIBHOM A3BIKE
HAyK{ U TEXHUKH, O CPEICTBE MOACIUPOBAHUS SIBICHUN U IIPOLIECCOB;
yMEHUE BHJCTh MaTeMaTH4YeCKyl0 3aJady B KOHTEKCTE TIPOOJIEMHON CHUTyallud B JAPYTHX
JUCLUUIUIMHAX, B OKPYKAIOUIEH KU3HHU;
YMEHUE HAaXOOUTh B PA3JIUYHBIX MCTOYHHMKAX HHGOpMAIMIO, HEOOXOOUMYIO HJsl PpEIIEHHS
MaTeMaTHYECKUX MPoOJeM, U MPECTaBIATh e€ B MOHATHOH (hopMe; IPUHUMATh PEICHUE B YCIOBUSAX
HEMOJHOW U M30BITOYHON, TOYHOU U BEPOATHOCTHOU WH(POPMAIIHIH;
YMCHUC IMOHMMATh M MCIOJb30BATh MAaTEMAaTHUYCCKUEC CPEACTBA HAIJIAAHOCTHU (pI/ICYHKI/I, YCPTCIKU,
CXEMBI U Hp) IJ1d WIUTIIOCTpaliuy, UHTCPIPETALIUN, apTyMCHTAIIUN,
YMEHHE BBIABHIaTh THIIOTE3bl NMPH pEIIeHHH Yy4eOHBIX 3aJad M MOHUMAaTh HEOOXOOUMOCTh HUX
MIPOBEPKU;
YMEHUE NPUMEHATh HMHAYKTUBHBIE M JEAYKTHBHBIE CHOCOOBI PACCYXIEHWH, BHIETb pa3iIUYHbIC
CTpaTeruy pelieHus 3a1ay;
MMOHMMAHUEC CYIIHOCTHU aJITOPUTMHYCCKUX Hpe}IHI/ICElHI/Iﬁ H YMCHUC I[eﬁCTBOBaTB B COOTBCTCTBUU C
MPEJIOKEHHBIM AJITOPUTMOM;
YMCHHUEC CaMOCTOATECIBHO CTAaBUTH LCIIH, BI>I6I/IpaTB 1 CO3JaBaTh aJIrOPUTMBI IJIA PCUICHUA y‘-leGHBIX
MaTeMaTHYECKHX Mpo0iiem;
YMEHHE IUIAHUPOBAaTh M OCYLIECTBIATH JAEATEIbHOCTb, HANPABICHHYIO Ha pEIIeHHE 3a1ad
HCCIIEI0OBATENBCKOTO XapaKkTepa.

8 NPEOMemHOM HaANPABIeHUU:

yMEHHE padoTaTb C MaTeMaTHYeCKHMM TEKCTOM (CTPYKTYpHpPOBaHHUE, H3BJICUEHHE HEOOXOIMMOM
nHGOPMALIMH), TOYHO U IPAMOTHO BBIPaXKaTh CBOM MBICIH B YCTHOM M MHCBMEHHOM PedH, IPUMEHSS
MaTEMaTHYECKyI0 TEPMUHOJIOTHIO M CHUMBOJIMKY, HWCIOJB30BATh DPA3JINYHBIE S3BIKM MaT€MaTHUKH
(cnoBecHbIH, CUMBOIMYECKUH, rpadUuecKuii), 00OCHOBBIBATH CY>KACHUS, IPOBOJUTH KIaCCUPHUKALIHIO,
JOKa3bIBaTh MaTEMAaTUIECKHIE YTBEPKACHUS;

BJlaJieHHe 0a30BbIM MMOHATHHHBIM aNapaToM: HMETh MPEJICTaBICHNE O YHCIe, BIaJeHHe CUMBOJIBHBIM
SI3BIKOM ~ alreOpbl, 3HAHWME DJEMEHTApHBIX (YHKUHMOHANBHBIX 3aBUCHUMOCTEH, (opMupoBanue,
MIPEICTABICHNH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O Pa3IHUYHBIX CIIOCO0axX MX
H3y4YeHHs, 00 0COOEHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIIMX BEPOSITHOCTHBIN XapakKTep;



3)  yMeHHe BBINOJHATH AlreOpandyeckue MpeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKCHHMH, MPUMEHATh HX
IUISL penieHuss y4eOHBIX MaTeMaTHYeCKMX 3aJad M 3a1ad, BO3HHKAIONIMX B CMEXKHBIX Y4EOHBIX
penMeTax;

4)  yMeHHE MOJB30BaThCS MAaTEMAaTHYECKUMH (OPMYJIaMH U CaMOCTOSITENIBHO COCTABISTH (POPMYIIbI
3aBUCHUMOCTEN MEXy BeJIMYMHAMH HA OCHOBE 00OOIICHHUS YAaCTHBIX CIy4aeB U SKCIIEPUMEHTA,

5)  yMecHue pemiaTh JHMHCHHBIC M KBaJpaTHBIC YPaBHCHHUS M HEPABCHCTBA, a TAKXKE MPUBOJAMMBIC K HUM
YpaBHEHHS, HEPaBEHCTBA, CHUCTEMBI; NPHUMEHATh TIpaduyeckue MNpeACTAaBICHUS U1 PEIICHHUA HU
WCCIIEIOBAHNS ypaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHATH MMOTY4YEHHbBIE YMEHMS ISl pEIIeHUs 3aaa4
13 MaTeMaTHKH, CMEXHBIX NIPEIMETOB, IIPAKTUKY;

6)  oBIaJgcHUE CUCTEMOM (DYHKIIMOHAIBHBIX NOHITHH, ()YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM, YMCHUE
CTpOUTH TpauKH (YHKIUHA, ONHMCHIBATH WX CBOMCTBA, MCIIOJIB30BaTh (PYHKIHMOHAIBHO-TpaduiIecKkre
IIPEICTABJICHUS IS ONIMCAHUS U aHAJIN3a MaTeMaTHYECKUX 3a/1a4 U peabHbIX 3aBUCHMOCTEH;

7)  OBJaJCHUEC OCHOBHBIMH CIIOCOOAMHM TPEJCTABICHHUS M aHAIN3a CTATUCTUYECKHX JAaHHBIX; YMCHHUE
pemaTh 3aaui Ha HaX0XKICHUE YaCTOThI U BEPOSITHOCTH CIIy4aiHBIX COOBITHIA;

8)  yMeHHe NPUMEHSATh M3YyYCHHbIC TOHATHUS, PE3YJIbTaThl U METOABI IIPH PELICHHU 33a7a4 M3 Pa3IuYHbIX
pa3aenoB Kypca, B TOM YUCIIE 3a/1a4, He CBOASIIUXCA K HETIOCPECTBEHHOMY NPUMEHEHUIO U3BECTHBIX
JITOPUTMOB.

PesyabTaTnl 00ydyeHus.

PesynpraTthl o0yueHust mpeacraBieHbl B TpeOOBaHUSAX K YPOBHIO MOATOTOBKU U 3a/al0T
CHCTEMY MTOTOBBIX pE3YyJbTaTOB OOY4YEHHs, KOTOPBIX MJOJDKHBI JIOCTUIaTh BCE BBIMYCKHUKH,
M3y4yaBIIME€ KypC MaTeMaTHKH 10 0a30BOMY YpPOBHIO, U JIOCTHXKEHHME KOTOPBIX SBIISIETCS
00s3aTeNbHBIM YCIIOBHEM TIOJIOKUTEIBHOW AaTTECTallid Y4YeHHKA 3a Kypc cpeaHed (MOJHOW)
LIKOJIBI.

OuepueHHBIE CTAHIAPTOM PAMKH COACP)KaHUS M TPEOOBAaHUI OPUEHTHPOBAHBI HAa PA3BUTHE
ydamuxcsa 1 HE DOJDKHBI TPCIATCTBOBATH JOCTUIKCHUTIO 0oJ1ee BBICOKUX ypOBHefI.

Cucrema YPOKOB YCJI0BHA, HO BCE€ 7K€ BBIICJIAIOTCA CJACAYIOIINEC BUADI

Ypok-nekuus. [Ipeanonararorcss COBMECTHBIC YCHUIIUS YYUTENS U YYEHUKOB JUISl pELICHUS
oOuieil mpobsieMHOM Mo3HaBaTeabHOM 3a1aun. Ha TakoM ypoke ucnonb3yercs 1eMOHCTPAlMOHHbII
MaTepuaj Ha KOMIIbIOTepe, pa3paboTaHHbIN YUUTENEM WIH YUEHUKAMHU.

Ypok-npaktukyM. Ha ypoke yuwammecs pa®oTaioT Haja pa3iU4YHBIMH 3aJaHUSMH B
3aBUCUMOCTH OT CBOEH IOATOTOBIEHHOCTH. Buupl paboT MOryr OBITH CaMbIMH pa3HBIMU:
MUCbMEHHBIE UCCIIEIOBaHMS, PEIICHUE pa3IMYHbIX 33]a4, U3y4eHUEe CBOUCTB pa3IMYHbIX (DYHKIIHH,
IIPAKTUYECKOE NMPUMEHEHUE Pa3jIMYHBIX METOJOB pelleHus 3anad. KoMmproTep Ha TakMX ypOKax
UCIIOJIB3YETCSl KaK JJIEKTPOHHBIM KaJIbKYISITOP, TPEHAXKEP YCTHOIO CYETAa, BHUPTyajbHas
nabopaTopusi, UICTOYHUK CIIPAaBOYHON MH(OPMAIUH.

Ypok-ucciaenopanue. Ha  ypoke  yuwammecs — pemaloT — IOpoOJeMHYH — 3ajady
UCCIIEIOBATENILCKOTO XapakTepa aHAJIUTHYECKUM METOJAOM M C IIOMOIIBIO KOMIIBIOTEPA C
UCIOJIb30BAHUEM PA3IMYHbIX J1a00paTOpU.

KomOnHupoBaHHBIHM ypOK MpearnoaraeT BHIIOIHEHNE paboT U 3aaHuii pa3HOTO BUJA.

Ypox-urpa. Ha ocHOBE HUIpOBOIl IEATENBHOCTH y4YalIUecs MMO3HAIOT HOBOE, 3aKPEIUISIFOT

U3y4EHHOE, OTpabaThIBAIOT PA3JINUHbIE YUE€OHbIE HABBIKH.
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Ypoxk pemieHusi 3aaa4. BoipaGaThIBalOTCs y yJalluxcsi YMEHUSI M HaBBIKU PELICHUS 3a7a4
Ha YpPOBHE 00S3aTENbHOM M BO3MOXXHON MOATOTOBKE. JIt0OOW ywammiics MOXKET HCIOIb30BaTh
KOMITBIOTEPHYIO MH(POpPMAIMOHHYI0 0a3y M0 METOoJaM peIICHHs Pa3IuYHbIX 3a7ad, IO CBOHCTBAM
AJNIEMEHTAPHBIX (PYHKIUN U T.1.

Ypok-tect. TecTupoBaHWe NPOBOAUTCA C TIEIBIO JUATHOCTUKA TPOOETOB 3HAHUH,
KOHTPOJSI YPOBHS OOYYEHHOCTHM  y4allUXcCs, TPEHHUPOBKU TEXHUKE TECTUpOBaHUs. TecTbl
MPEAJIararoTCs Kak B MEYaTHOM, TaK M B KOMIBIOTEpPHOM BapuaHTe. [IprueM B KOMIBIOTEPHOM
BApUAHTE BCETJa C OrPAHUYEHUEM BPEMEHH.

Ypok-3auer. YCTHBIM ONpPOC y4dalIuxcsli IO 3apaHee COCTABJICHHBIM BOIPOCaM, a TAKXKe
peLIeHKE 3a/1a4 Pa3HOr0 YPOBHS IO U3YYEHHOU TEME.

Ypok-camocrosiTejibHast padoTta. [Ipennararorcs pa3Hbie BUIbI CAMOCTOSTEIBHBIX PaOOT.

Ypok-koHTpOJbHAas padora. [IpoBoauTCcs HA JBYX YpPOBHSX: YPOBEHb O00s3aTEIBHOMN
MOATOTOBKH - «3», YPOBEHb BO3MOXKHOM MOJITOTOBKH - «4» U «5».

Y4eOHO-TeMaTHYeCKHil IIJIAH

Ne HaumenoBaHue pa3/ieioB U TeM Bcero yacoB | KoHTpoJbHBIX padoT
1 | [loBTOpenue Kypca 8§ kiacca 8 -
2 | I'mama 1. CteneHs ¢ pallMOHAIBHBIM TOKa3aTeaeM 21 1
3 | I'maa 2. CrenenHnas ¢pyHKIus 18 1
4 | I'masa 3. IIporpeccun 20 1
5 AJZIMUHUCTpATHBHAs KOHTPOJIbHas paboTa 3a | 1 1

MOJTYTOJIHE
6 | ['maBa 4. Ciryuaiinbie COOBITHS 12 1
7 | I'maBa 5. CiiyyaiiHble BEJTMUHUHBI 11 1
8 | I'maBa 6. MHOxecTBa. Jloruka 15 1
9 | UroroBoe noBTOpEeHHE 30 1
Bceero 3a rog 136 8

B 3aBucuMOCTH OT JMHAMUKU M KayecTBa YCBOCHHUS MaTepHaia B T€YEHHE Y4eOHOrO Toj1a MOXKET
OBITH TPOU3BEJICHO NEepepaclpeieeHue YacoB / TEM.

Conep:xanue TeM y4eOHOIo Kypca

IToBTOpEeHue Kypca aiaredps! 8 kiacca. 8 yacos.

WppauvoHaneHble  BbIpakeHWs.  KBagpaTHele  ypaBHEHMs, 3aM€Ha  IIEPEMEHHOMH,
OukBaznpaTHOe ypaBHeHHe. HepaBeHcTBa BTOpOi CTeNeHH C OJHOW MepeMeHHOH, HylIH (YHKIUH,
METO]T UHTEPBAJIOB, rpauK KBagpaTUYHON (QYHKIUU.

Ymemv BbIIONHATH ylpaxkHeHus H3 pasgenoB Kypca VIII knacca: pemars KBagpaTHbIE
YpaBHEHHsSI M HEPAaBEHCTBA, 3aJaud C IOMOINbIO KBAJpPAaTHBIX YypaBHEHWH, CTPOUTH Tpaduk
KBaJpaTUYHON (QyHKIIHH.
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3namv QOpMyINBl pelIeHUs KBaApaTHBIX YPABHEHUH, alTOPUTM MOCTPOCHUS MapadoJibl,
TeopeMy Buera.

I'nasa I. Ctenennb ¢ paniuoHAJIbHBIM MOKa3aTesaeM. 21 yac.
Crenenb ¢ 1eNbIM MOKa3zaTeneM W e€ cBoiicTBa. Bo3BeneHue 4nMCIOBOTO HEPABEHCTBA B
CTCIICHb C HaTypaHBHBIM IIOKA3aTCJIEM. KOpeHL n-u CTCIICHHU, CTCIICHb C paI_II/IOHaJIBHBIM
IIOKAa3aTeIICM.

OcHoBHas1 Heb — CHOPMHUPOBATH MOHATHE CTEICHU C IIETBIM MOKAa3aTesieM; BbIpaboTaTh
YMEHHUE BBINOJHATh NMPeoOpa3oBaHMsl MPOCTEHIINX BBIPAXKEHUH, COlEpKalllUX CTENEHb C LeJbIM
II0KA3aTeJIEM; BBECTHU ITOHATHE KOPHS 1-U CTEIIEHU U CTEIICHH C PAllMOHAJIBHBIM [T0KA3aTEIIEM.

JletanbHOe M3y4yeHUE CTENEHH C HaTypajbHBIM IIOKa3aTeleM B 7 Kjacce co3paeTr 0aszy amis
BBEJICHUS TIOHATHUSA CTEMEHM C Lenbl mokazareneM. OpHako B Havajge TEMbl HEOOXOIMMO
L[EJICHAIIPABJIICHHOE IIOBTOPEHHUE CBOWMCTB CTENEHU C HATYpPaJbHBIM IIOKA3aTEEM M BBIIIOJIHEHUE
npeoOpa3oBaHuii  anreOpanyecKuX BBIPAKEHUH, COJEpXKAIMUX CTENEHH C HATypaJbHBIMU
nokasareasiMi. Takoe NOBTOPEHHE CIYXUT NPONEACBTUKOM K HM3YYCHMIO CTEIEHM C LEJbIM
II0KA3aTEJIEM M €€ CBOMCTB, YEMY B JJAHHOW TE€ME YAEIIAE€TCSI OCHOBHOE BHUMAHMUE.

@opmupyeTcsi NOHATHE CTENEHU C LEJIbIM OTPULATENIBHBIM M HYJIEBBIM IIOKa3aTEJIAMHU.
IToBTOpsieTCs OmpeneneHue CTaHAAPTHOrO BHMJA 4dnciaa. JlOKa3plBaeTcs CBOMCTBO BO3BEICHUS B
CTEIEHb C LEJIBIM OTPULIATEIIBHBIM II0KA3aTelIeM IIPOM3BEICHUSA [BYX MHOXUTEICH. Ydamuecs
OBJIAJICBAIOT YMEHUSIMU HAXOJWUTh 3HAYCHHUE CTEIEHM C LEJbIM II0Ka3areleM IIPU KOHKPETHBIX
3HAYEHUAX OCHOBAHUS M IOKA3aTessl CTENEHU U NPUMEHATh CBOWCTBA CTENEHU IS BBIYMCIICHUS
3HAYEHUH YMCIIOBBIX BBIPAKEHUI U BBIIIOJHEHUS POCTEUIINX TPEOOPa30BAHUM.

VYyamuecss 3HaKOMATCS C BO3BEICHUEM B HATYPAJIbHYIO CTEIEHb HEPAaBEHCTB, y KOTOPBIX
JIEBBIE U IPABBIC YACTH I1OJIOKUTEIIBHBI.

B nanHoll Teme BBOAATCA MOHATHE apU(PMETUUYECKOTO KOpPHS HATypalbHOM CTENEeHU M
MOHATHUE CTENEHU C PALMOHAIBHBIM IoKa3aTeneM. Heo6xonumMocTs X BBeeHUs] 0OOCHOBBIBAETCS
Ha KOHKPETHBIX IPUMEpax.

I'naBa II. Crenennas ¢gynknus. 18 yacos.
Ob6nacte omnpeneneHus ¢yHkuuud. Bospactanue u yObiBaHue (yHKIuM. YETHOCTH U
Heu€THOCTh PyHKIMU. DyHKIUA y=k/X.

OcHoBHasi HeJb - BbIpabOTaTh yMEHHME MCCIEAOBATH MO 33JaHHOMY rpapuky (yHKUIUU
y=x2, y=x3, y=1/x, y=lx, y=K/x, y=ax2+6x+c.

[Tpy u3yyeHHM Matepualia JAaHHOW TIJIaBbl YIUIYOJSIOTCA U CYIIECTBEHHO PaCIIUPSIOTCS
(GYHKIMOHATIBHBIE IPEICTABICHUS YUAIIUXCSL.

Ha mnpumepax dynkumit y=x3, y=1/x, yz\/x paccMaTpUBAIOTCS OCHOBHBIE CBOMCTBA
CTeNeHHON (DYHKIIMM, KOTOpBbIE NOCIE U3YyUEHHUs CTENIeHU C JICHCTBUTENIBbHBIM ITOKA3aTeNIeM JISTYT B
OCHOBY (OpMHpOBaHUS NPEICTABICHUH O CTENEHHOW (YKHKIMU C JIIOOBIM JI€HCTBUTEIIbHBIM
nokaszareseM. 3/1eCh K€ BaKHO HE TOJBKO M3Yy4aTh CBOMCTBA U IpaMKU KOHKPETHBIX (PYHKLUH, HO
Y TI0Ka3aTh MPUKJIATHON acleKT UX IPUMEHEHHUSI.

VYyamumcs npeCTOUT OBJIAJETh TAKUMH HMOHATHAMMU, KaK 00JacTh OIpeJiesIeHus], YeTHOCTh
1 HEYETHOCTh (PYHKLIMHU, BO3pAacTaHUE U YObIBaHUE (PYHKIIMH HAa TPOMEXKYTKE.

[Ipy wm3yueHHH JIaHHOM TeMbl (OPMUPYIOTCS OIpENEeIEHUs] BO3pACTaHUs U YOBIBAaHUS
GYHKIIMM U TOSBJISETCS BO3MOXKHOCTh AHAJIMTUYECKH JO0Ka3aTh BO3pacTaHWe WM YyObIBaHUE
KOHKPETHOW (PYHKIMM Ha MPOMEXKYTKE. Yualluecs: JAOJDKHBI HAyYUThCS HAXOTUTh MPOMEKYTKH
BO3pacTaHus (PyHKLIMHU C TOMOIIBIO rpaduKa paccMaTpUBaeMOi (yHKIIHH.

[Tpy m3yueHHM KaXKAO0H KOHKPETHOM (DYHKIMM Mpeanojaraercs, 4To Yydalluecs CMOTYT
M300pa3uTh 3CKU3 rpaduka paccMaTpruBaeMoil PyHKIIMH U 10 TpauKy MepeUrucInTh €e CBOICTBA.

C nomo1pio QyHKIMU y=K/X YTOYHSETCS MOHITHE OOpaTHON MPOIMOPLUUOHAIBHOCTH.
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[lpy wm3yyeHMH MAaHHOW TeMbl 0COOOC BHHMMAHHE YJENAETCS CBONCTBaM (YHKUUH U
OTOOPaKEHHUIO ITHX CBOMCTB Ha Tpadukax. OmHOBpEMEHHO (OPMHUPYIOTCS Ha4daIbHBIC YMEHUS
BBITIOJHSATH MPOCTEINe mpeoOpa3zoBaHus rpaduKkoB (yHKITHH.

I'nasa III. IIporpeccumn. 20 yacos.

YucnoBas MocinefoBaTeNbHOCTh.  ApudMeTHueckass M TeOMeTpUYecKas IPOrPECcCHU.
@opMynbl N-TO YIEHa M CYMMBl N TEPBBIX YJICHOB apU(PMETHUECKOM M TIeOoMEeTpUYEeCKOH
IIPOrPECCUM.

OcHOBHasi neJb - TI03HAKOMHMTb Y4alllUXCs C HOHATUSAMHM apU(PMETHYECKOl
F€OMETPUYECKON ITPOrPECCUM.

VYyamuecss 3HaKOMATCA € IMOHATHEM YHCIOBOM IMOCIEA0BATEIBHOCTH, y4aTCs IO 3aJaHHON
dbopmyre n-To 4iieHa IpU PEKyPPEHTHOM CIIOCO0€e 3a/1aHusl MOCIEI0BATEIbHOCTH HAXOJUTh YJICHBI
IIOCJIEJ0BATEIBLHOCTH.

3HaKOMCTBO € apuU(METHYECKOM M TEOMETPUYECKOH TMPOTpecCHsIMH KaK YHCIOBBIMH
[0CJIeI0BATEIbHOCTSAMHU OCOOBIX BUI0B IPOUCXOANUT HA KOHKPETHBIX MPAKTUUECKUX IpUMeEpax.

@opMyIibl 7-TO 4WIEHA M CYMMBI N TMEPBBIX WICHOB apU(PMETUYECKONH M T€OMETPUYECKOMH
Iporpeccuii BBIBOAATCSA Yy4UUTeNeM, OAHAKO TpeOOBaTh OT y4alllUXCs BBIBOJUTH 3TU (HOPMYIIbI
HE00s3aTeNbHO.

OCHOBHOE BHUMaHHE YAEIAETCS PELICHUIO IPAKTUYECKUX U NIPUKJIAJHBIX 3aady.

I'nasa IV. Ciy4aiinblie coObiTUs. 12 YacoB.

CoObITHSI HEBO3MOXKHBIC, JOCTOBEpHBIC, ciydaiiHble. COBMECTHBIE W HECOBMECTHBIC
coObiTHs. PaBHOBO3MOXKHBIE cOOBITHS. Kitaccmueckoe ompesneneHne BEPOSTHOCTH COOBITHS.
[IpencraBieHre 0 TEOMETPUYECKON BEPOSITHOCTU. PerieHne BEpOSTHOCTHBIX 3a/la4 C TOMOIIbIO
KOMOMHATOpUKHU. [IpoTHBOMONOXKHBIE COOBITHS M UX BEpOSATHOCTH. OTHOCUTENbHAs 4YacToTa U
3aKOH OONBIIMX YKces. TakThKa Urp, CIpaBeINBbIe U HECTIPABEJIUBBIE UTPHI.

OcHoBHasi HeJIb - TO3HAKOMUTh YYallluXCsl C Pa3IN4YHbIMU BUJAAMU COOBITHM, C IOHSITHEM
BEPOSITHOCTH COOBITMS M C PA3JUYHBIMU MOJXOAAMU K ONPEAEIEHUI0 3TOr0 TOHSTHS;
cOopMUPOBATh YMEHHUS HAXOXKIACHMUSI BEPOSTHOCTU COOBITHS, KOIJlAa YHUCIO PaBHOBO3MOMXHBIX
MCXO0/I0B MCIIBITAHUSI OYEBUIHO; OOYUUTh HAXOXKJICHUIO BEPOATHOCTH COOBITHS IMOCIE MPOBEACHUS
CEpPHUM OJHOTUIIHBIX UCIIBITAHUM.

Knaccuueckoe omnpezneneHue BepOSTHOCTH COOBITUS BBOJUTCS W NPUMEHSETCS B XOJle
MOJIETMPOBAHUSl OMNBITOB (MCHBITAHUN) C PaBHOBO3MOXKHBIMM HCXOJaMH: OpocaHH€ MOHET,
UTPAJIbHBIX KYOUKOB, U3BATHE KapT U3 KOJIOJIbI, KOCTEH TOMMHO U3 Habopa u T.n. CTaTUCTHYECKOe
ONpEIEICHUE  BEPOSITHOCTH  BBOAMUTCS  IIOCIE€  PACCMOTPEHMS  ONBITOB, B  KOTOPBIX
PaBHOBO3MOKHOCTb HMCXOJOB HE OYEBU/IHA.

[IpuBoguTcs TeopemMa O CyYMME€ BEPOSTHOCTEH  MPOTHUBOIIOJIOKHBIX  COOBITHIA.
PaccmarpuBaroTes 3a71auu Ha HaXO0KJEHUE BEPOSITHOCTH POTUBOIOIO0KHOTO COOBITHS.

IIpukimagHOM acCleKT BEPOSATHOCTHBIX 3HAHMW WJUIFOCTPUPYETCS, B YAacCTHOCTH, IpH
BBISIBJICHUHU CIIPABEUIMBBIX U HECIIPABEIMBBIX UI'P, IIPU ITIAHUPOBAHUM YYaCTHs B JIOTEPESAX U T.II.

I'naBa V. Cyyaiinbie BetnunHbl. 11 yacos.

Tabmuupl pacmpeneneHusi 3HaYeHWH ciydailHON BenuuuHbL. HarnsgHoe mnpencraBiieHue
pacupeneneHns CIy4alHOW BEJIMYMHBL: IOJIMTOH YacTOT, AWarpaMMbl KpYrOBBIE, JIMHEWHBIE,
cTojbuaThle, TucTorpaMma. ['eHepanbHasi COBOKYITHOCTh M BbIOOpKa. PenpeseHTaTnBHas BHIOOpPKA.
XapakTepUCTUKU BBIOODKU: pa3Mmax, MoJa, MeauaHa, cpenHee. llpeacraBieHue o 3aKoHe
HOPMAJIBHOT'O pacIpeieiICHuUs.
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OcHoBHasi meJb - CHOPMUPOBATH MPEICTABICHHUS O 3aKOHOMEPHOCTSAX B MAacCCOBBIX
CIIy4allHbIX SIBJICHUSX; BbIpAa0OTaTh yMEeHHE cOOpa M HArJIsAHOTO MPEICTABICHUS CTaTUCTUYECKUX
JTAHHBIX; 00YYUTh HAXOXKICHHUIO IICHTPAIbHBIX TCHACHIIUN BEIOOPKH.

[locne 3HakOMCTBa € pa3IMYHBIMM BUAAMHU CIIYYalHBIX BEIWMYHMH IMPUBOJATCA IMPUMEPHI
COCTaBJICHHS TAOJUI] PACTIPEICIICHUS 3TUX BEITUYHH 110 BEPOSTHOCTSAM, YACTOTAaM, OTHOCUTEIIbHBIM
yactotaMm. Ha ocHoOBanuu Tabmaull pacpeesieHus CTPOSATCS MOJUTOHBI YAaCTOT U TUAarPaMMBI.

@opmMupyeTCcsi MPEICTABICHUE O TEHEPAIBHOM COBOKYIIHOCTH, O IIPOU3BOJIBHOM U
penpe3eHTaTUBHON BbIOOpkax. Ha y4eOHbIX BbIOOpPKax, HMEIOIIUX HEOONbLIOW pa3Max,
dbopMupyeTcsi yMEHHE HAXOIWTh MOAY, MEIWaHy U CpeIHee 3HAYCHHE, YMCHHE ONPENCNiATh —
KaKyI0 BBIOOPKY UMEET CMBICIT XapaKTEpHU30BaTh OJHOMN U3 IIEHTPAIbHBIX TEHACHIIUM.

PaccmarpuBaroTcsi JUCKPETHBIE M HENIPEPBIBHBIE CIIyYalHbIE BEJIMYUHBI, IEMOHCTPUPYETCS
HarJsIIHasE MHTEpPHpETalus paclpelieseHuss 3HAYEHUN HENpPEepbhIBHOW CIIy4ailHOM BEIWMYMHBI C
MOMOIIBI0 THUCTOrpaMMbl. [IpUBOIATCS XapaKTEPUCTHKU BHIOOPKM — OTKJIOHEHHE OT CPEIHETrO,
TUCIIEpCHs, CpelHEe KBaAPATUUHOE OTKIOHEHNE. POPMYIIUPYETCsl TPABUIIO TPEX CUTM.

I'maBa VI. Muo:xectBa. Jloruka. 15 yacos.
¥Ymerb: pemath 3aaaud, MPUMEHSS TEOPEMBI MHOXECTB, KpYrw OWjepa, ¢ HCIOJIb30BAHHEM
JIOTHYECKHUX CBI30K «H», «HMIIHN», KHEY.
3HaTh: MOHATUS MHOXECTBA, MOJMHOXKECTBA, MEPECEUECHNE MHOXXECTB, 00BEAMHEHUE MHOXECTB;
IOHSATHE BBICKA3BIBAHUS.
Ocnoenvle mepmunst no paszoeay: MHOXKECTBO, MOJAMHOXECTBO, BBICKa3bIBaHUE, JIOTMYECKAs
CBs3Ka.

HUrorosoe noBropenue - 30 yaca.

- (opMynaBl N-TO 4YIEHa M CYMMBI N-YJICHOB  apU(PMETUYECKOH M T'€OMETPHYECKOM
MPOTPEeCcCUil M YMETh UX IPUMEHSTH IIPU PEIICHUH 33734

- 3HATh AITOPUTM IOCTPOCHUS TpaduKOB QYHKINH, YMETh CTPOUTH rpadpuku GyHKINH, IO
rpaduKy ONpenessITh CBOMCTBA GYHKIINU

-yMeTb pellaTh YpaBHEHUS TPETbed U YETBEPTOW CTENEHUW C OJHUM HEU3BECTHBIM C
MIOMOILBIO PA3JIOKEHUS] Ha MHOXHUTEIM M BBEJCHHS BCIOMOTaTENbHOM IEepeMeHHOH; pelarh
HEpaBEHCTBA METOJ0M UHTEPBAJIOB,; pemarhb CHCTEMBI YpaBHEHMH.

TpeOoBaHHsA K YPOBHIO MOJATOTOBKH YYAIIUXCS, 00y4AIOIIUXCH
110 JAHHOW MmporpamMmme

Bpeayﬂbmame USYHUEHUA MaAMEMAMUKU YHYEeHUK o0ondicen

3HATL/IIOHUMAThH

® CyHIeCTBO IOHATHS MaTeMaTH4YEeCKOTO JOKa3aTelabCTBA; IPUMEPBl  JTOKA3aTeNIbCTB;
CYILLECTBO MOHATHUS aJIrOPUTMA; IPUMEPBI aITOPUTMOB;

® KaK HCIOJb3YIOTCSI MaTeMaTudyeckue (popmysbl, ypaBHEHUS UM HEPABEHCTBA; MPUMEPHI UX
IIPUMEHEHHUS JUIS PELICHUs MATEMATUYECKUX U NIPAaKTUYECKUX 3a/a4;

® KaK MaTeMaTHYeCKH ONpejelieHHble (YHKIMU MOTYT OMUCHIBATH PeajbHbIe 3aBUCHMOCTH;
MIPUBOJUTH IIPUMEPHI TAKOI'O OIIUCAHUS;

® KaKk TNOTPeOHOCTH TMPAKTUKA MPHUBEIM MaTEMaTHUYECKYyl0 HAyKy K HEOO0XOAMMOCTH
pacLIMpPEHUs TIOHATHUS YHCIIA;

® BEpPOSATHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEM OKPYXKAIOLIEr0 MHpA; HPHUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;
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CMBIC HJCAJIM3ALMKU, I[IO3BOJSIONIEN pellaTth 3ala4d pealbHOW JEHCTBUTEIBHOCTU
MaTeMaTUYEeCKUMHU METO/IaMH, TPUMEPHI OIIMOOK, BOSHUKAIOIINX TP HICATU3AINH;

Auredpa

YMETH

COCTaBJISITh OYKBEHHBIE BBIPAKECHHS M (OPMYJIBI 1O YCIOBHSAM 3aJlad; OCYIIECTBISATH B
BEIpQXCHUSIX H (POpMyJax 4YHUCIOBBIE IMOACTAHOBKH W BBIMIOJIHATH COOTBETCTBYIOIINE
BBIYMCIICHUS, OCYILECTBJISATh MOJACTAHOBKY OJIHOIO BBIP@XEHHUS B JIPyroe; BbIpaKaThb U3
dbopMyIT OJTHY IEPEMEHHYIO Yepe3 OCTAIbHEIE;

BBIITOJIHSATh OCHOBHBIC ACHCTBHS CO CTEICHSIMH C LIEJIBIMH ITOKa3aTeIsIMU, ¢ MHOTOYJICHAMHU
U C anreOpanyecKuMu APOOSIMH; BBITIOJIHATH PA3JI0KEHHE MHOTOYJICHOB HA MHOKUTEIIH;
BBITIOJIHATH TOXKIECTBEHHBIC npeoOpa3oBaHus palMOHAJIBHBIX BBIPAXKEHUI;
MPUMEHSTh CBOMCTBA apu(PMETUUYECKUX KBAJPATHBIX KOPHEW JUIS BHIYMCICHUS 3HAYCHHUN U
npeoOpa3oBaHW ~ YHCIOBBIX  BBIPAKEHUH, COJCp)KAIIMX  KBaJpaTHbIE  KOPHHU;
peuaTh JUHEHHBIC, KBAIpAaTHbIC YPaBHEHUS W PAllMOHAIbHBIC YPaBHEHUs, CBOJSIIUECST K
HUM, CHCTEMbl [IBYX JIMHEHHBIX YPaBHEHHUW M HECJIOKHbIE HEJIUHEHHBIE CUCTEMBI;
pelaTh JIMHEHHBIE U KBAaJPaTHbIE HEPABEHCTBA C OJIHOM ITEPEMEHHOMN U UX CUCTEMBI;
pelaTh TEKCTOBBIE 3a/1aYdl alreOpanvdeckuM METOJOM, WHTEPHPETHPOBATH MOJIYUEHHBIH
pe3ysbTar, TMPOBOJUTH OTOOp  pelICHHA, UCXOAsS ©3  (QOPMYIMPOBKH  33Ja4H;
n300pakaTh YKCIa TOYKAMH Ha KOOPJIUHATHOMN MPSIMOM;

OMpEIENATh KOOPAUHATHI TOUKH IIOCKOCTH, CTPOUTH TOUKH C 3aJJaHHBIMH KOOPAUHATAMU
n300pakaTh MHOYKECTBO PEIICHHUH JIMHEHHOTO HEPaBEHCTBA,

pacno3HaBaTh apu(PMETHYECKUE W TE€OMETPHUYECKHE TIPOTPECCHH; peIaTh 3aJadqd C
npuUMeHeHHeM (HOPMYIIbI OOIIETo YWieHa U CYMMbI HECKOJIBKUX MEPBHIX YJICHOB;

HAXOJIUTh 3HaUCHHs (DYHKIMH, 33JaHHON (HOPMYIIOH, TAaOIUIIEeH, TPAQUKOM TI0 €€ apryMEHTY
HAaXOJUTh 3HAUEHUE apryMeHTa MO 3HAYCHHIO (YHKIMH, 3aJaHHOW TpaduKOM WU
TaOJIUIEN;

OTIpEIeNATh CBOMCTBA (DYHKIIUMU MO ee rpaduKy; NPUMEHSITh rpaduuecKre MpeacTaBICHUS
TP PEIIEHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;

OTHCHIBATh CBOMCTBA M3YUYCHHBIX (DYHKIIUH, CTPOUTD UX TPaUKH;

HCIIO0JIb30BATh HpI/IOﬁpeTeHHbIe SHAHUA MW YMCHHUSA B npaKanecxoﬁ ACATCIbHOCTH H
NMOBCEIHEBHOM KN3HHU IJIA:

BBITTOJIHEHUS PAacyeToB MO (Gopmyliam, coCTaBieHUsT (OPMyYJI, BBIPaKAIOLINX 3aBUCUMOCTH
MEXJy peaJbHbIMH BEIMYMHAMU; HAXOXKICHHUS HYXHOH (OpMYNIBl B CIPaBOYHBIX
MaTrepHuaax;

MOJICJINPOBAHUS IPAKTHUYECKUX CUTyallMd M HCCIEHOBAaHUM IIOCTPOEHHBIX MOJAENEH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

ONMCAHUSA 3aBUCUMOCTEH MexAy (U3MUYECKUMH BEIMYMHAMH COOTBETCTBYIOIIMMU
dbopMynaMu Npu UCCIeIOBAaHUN HECTOXKHBIX MPAKTUYECKUX CUTYallUH;

MHTEPIIPETAlUU IPaUKOB peabHBIX 3aBUCUMOCTEH MEX 1Y BEIUUYMHAMMU.

DJIeMeHTHhI JIOTHKH, KOMOMHATOPUKH,
CTATUCTUKHU U TEOPUH BEPOSITHOCTEl

YMETH

MMPOBOJIUTH HECJIOXKHBIE JOKA3aTeNbCTBA, MOJydaTh MPOCTEUITNE CIEACTBUS M3 HM3BECTHHIX
WU paHee TMOJYYEHHBIX  YTBEPXKACHHH, OLIEHUBAaTh JIOTUYECKYIO  IPaBUIBHOCTD
pacCyXKJIGHW, HCIOJIb30BaTh MPUMEPHI JUIA WUIIOCTPAIMA W KOHTPIPUMEPHI IS
ONPOBEPKEHUST YTBEPIKICHUI;

W3BJIEKaTh HMH(POPMAIMIO, TPEICTABICHHYIO B TaOIWIax, Ha JuarpaMmmax, Tpadukax;
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COCTABIISATH TAOJIUIBI, CTPOUTH AUATPAMMBbI U TpaduKy;

pemaTh KOMOMHATOPHBIE 33a4YM IIyTEM CUCTEMAaTHYECKOro rnepedopa BO3MOXKHBIX BapUAaHTOB
U C UCIIOJIb30BAHUEM IIPaBUJIa YMHOKEHUS,

BBIYHCIIATH CPEAHNE 3HAUCHUS PE3yJIbTaTOB U3MEPEHUM;

HaxXO/JWTh YacTOTy COOBITHS, HCIOJIB3YSl COOCTBEHHBIE HAONIOJCHHS M TOTOBBIC
CTaTHUCTUYECKUE JIaHHBIC;

HAXO/UTh BEPOSITHOCTH CIyYalHBIX COOBITHH B IPOCTEHIINX CITyJasix;

HCMO0JIb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOIi 1eATeJIbHOCTH U
MOBCeHEBHOM KU3HU IS

BBICTPAMBaHUs apryMEHTALMU [IPU T0KA3aTEIbCTBE U B TUAJIOTE;

pacno3HaBaHus JOTMYECKH HEKOPPEKTHBIX PACCYKACHU;

3allMCH MAaTEMATUYECKUX YTBEPKIACHUM, I0KA3aTEIbCTB;

aHaJM3a pEAJTbHBIX YHCIOBBIX JIaHHBIX, MPEJACTABICHHBIX B BHJE JIUarpamm, rpadukos,
TaOJINIL;

pelieHus] MPaKTUYECKUX 3aJad B TOBCEAHEBHON M Mpo(eCcCHOHATBHON NeATeIbHOCTH C
WCIIOJIb30BAaHUEM JICHCTBHIA C YHCIIAMU, TPOICHTOB, JJIWH, IUIOMAACH, 00hEMOB, BPEMEHH,
CKOpOCTH;

pelieHrs y4eOHBIX M MPAKTUYECKUX 3aJad, TPEeOyIOLIMX CcHUCTeMaTHYecKoro mnepebdopa
BapHaHTOB;

CpaBHEHHUs WIAHCOB HACTYIUICHUS CIIY4alHBIX COOBITHUH, HJii OIICHKA BEPOSITHOCTU
CIIy4aiflHOTO COOBITUSI B MPAKTUYECKHX CHUTYaIUSX, COIMOCTABICHUS MOJEIHU C pEealbHOM
CUTYallUEeH;

[MOHUMAaHHUS CTATUCTUYECKUX YTBEPKICHUM.

pemaTrb CJICAYIOIHUE )KUSHCHHO-TIPAKTUYCCKHUE 3aaun:

CaMOCTOSTENILHO MPHOOPETaTh U MPUMEHSTH 3HAHUS B PA3JIMUHBIX CHTYaIHIX;

paboTats B rpymmax;

apryMEeHTHPOBATh U OTCTAMBATh CBOIO TOUKY 3PCHUS;

YMETh CIyIIaTh IPYTUX; U3BIEKATh yIeOHYI0 HH(POPMAITUIO HA OCHOBE COMOCTABUTEIILHOTO
aHaim3a 00ObEKTOB;

MOJTb30BATHCS TPEJAMETHBIM YKa3aTeIeM DHIUKIIONEANA U CIIPABOYHUKOB JUTSI HAX0XKICHHS
uHpopMalnu.

IJNTAHUPYEMBIE PE3VIJIbTATBI U3YUEHUA KYPCA AJII'EGPBI

PAIIMOHAJIBHBIE UM CJIA

BrinmyckHuKk Haydures:

1) moHMMaTh 0COOEHHOCTH JAECATUUHON CUCTEMbI CUMCIICHHUS,

2) BJIAACTDb NMIOHATUAMHU, CBA3AHHBIMU C ACIIMMOCTBIO HATYPAJIbHBIX YHCCII;

3) BBIpAXKAaTb YHUCIIa B JOKBUBAJICHTHBIX (bopMax, BBIGI/IpaSI HanOoee noAXoAdImyr0 B

3aBUCHUMOCTH OT KOHerTHOﬁ CUTyalluu,
4) CpaBHHUBATH U YIIOPAAOUYUBATH PALIMOHAJILHBIC YUCIIA,
5) BBITIOJIHATL BBIYUCIICHUA C pallUOHAJIBHBIMHU YUCIAMU, COYCTAsA YCTHBIC W INHCbMCHHBIC

MPUEMBI BBIYUCIIEHUH, IPUMEHATh KAJIBKYJIATOD;

6) HCIIOJIB30BAaTh IIOHATHUA W YMCHHUA, CBA3AaHHBIC C IIPONOPHHUOHATIBHOCTHIO BECJIWYHH,

IMpOoLCHTAaM B XOA€C PCEHICHHA MATEMATUUYCCKHUX 3aJad MW 3ada4d M3 CMCEXKHBIX MPCIMETOB,

BBITIOJIHATD HECIIOKHBIC TPAKTHYCCKUEC paC'-IéTI)I.
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Buvinyckuux nonyuum 603mMoiCHOCHb:

7) NO3HAKOMUMbBCSL C NO3UYUOHHBIMU CUCIIEMAMU CYUCTEHUSL OCHOBAHUAMU, omaudnbimu om 10;

8) yenybums u pazeums npedcmasienus 0 HAMYPATbHBIX YUCIAX U CBOUCMEAX OeTUMOCIU;

9) Hayyumvbcss UCNOIL306AMb  NPUEMDL, PAYUOHATUZUPYIOWUE BbIYUCTEHUs, NpUOOpecmu
APUBLIUKY KOHMPOIUPOBANY BbIYUCTIEHUS, 8blOUPASL NOOXOOAWUL 0I5l CUMYAYUU cnocoo.

AJI'TEBPAMYECKUE BbIPAKEHM A

BbImmycKHUK Hay4nTCS:

1) BiaseTh MOHATUSAMH «TOXIECTBOY», «TOXKICCTBEHHOE MPEOOpa3OBaHME», PELIATh 331a4yH,
cojiepkaiire OyKBeHHBIC JaHHBIE; padoTaTh ¢ GOpMyIaMu;

2) BBINOJHATH MPEOOPA30BaHUS BBIPAKCHUI, COACPIKAIINX CTCIICHU C LEJIBIMU
MOKa3aTesIMH U KBaJpaTHbIE KOPHH;

3) BBIMOJHATH TOXICCTBEHHBIC MPEOOPA30BaHKs PAIMOHAIBHBIX BBIPAKECHUH HA OCHOBE
MPaBUJI ICHCTBUI HaJl MHOTOWJICHAMH M aJreOpanuecKuMu JIpoOsMu;

4) BBIMOJHSITD Pa3I0KEHHE MHOTOWICHOB Ha MHOYKHTEIIH.

Boinycknux noayuum 603mMoiCHOCMb.

5) Hayuumvcs GbINOIHAMbL MHO2OUWA208bIE NPEeOOPA30BAHUSL PAYUOHATLHBIX BbIPANCEHUIL,
NpUMEHSIS WUPOKULL HAOOP cnOCoO08 U NPUEMO8;

6) NPUMEHSAMb MONCOeCmEeHHble NPeodpa308anHuss OJisl peueHUus 3a0a4 U3 paziuiHbixX
paszoenos kypca (Hanpumep, OISl HAXOJNCOCHUS  HAUOOIbUE20/HAUMEHbUIC20 — 3HAYEHUs.
BbIPAIICEHUSL).

YPABHEHUA

BhIyCKHUK Hay4UTCS:

1) pemrath OCHOBHBIC BH/IbI PAIIMOHATBHBIX YPABHEHUI C OJHOM MEPEMEHHOMN, CHCTEMBI IBYX
YpaBHEHH C IBYMSI IEPEMEHHBIMHU;

2) MOHMMAaTh ypaBHEHHWE KaK Ba)KHEHIIYI0 MaTeMaTHUYECKYI0 MOJENIb JUIi OIMHCAHUSA U
M3YYCHHS PA3HOOOPA3HBIX PEAbHBIX CHUTYaIlMi, peliaTh TEKCTOBBIC 3aJlaydl aareOpandecKuM
METOIOM;

3) npuMeHATh TpaduUecKue MpeACTaBICHHS I HCCIIE0BAaHHS YPaBHEHH, UCCIICI0OBAHUS 1
pEIICHHS CUCTEM YPaBHEHHH C IByMsI IEPEMCHHBIMH.

Buinycknux nonyuum 603modcnocms:

4) 0671a0emb CReYUATbHbIMU NPUEMAMU PeuleHUs YPAGHEeHUI N CUCIEeM YPAGHEHU,
VBEPEHHO NPUMEHAMb annapam ypasHeHull 0Jisk peueHuss pazHo0OPa3HbiX 3404y U3 Mamemamuxu,
CMEIICHBIX NPeOMemo8, NPAKMUKU,

5) npumensamo epaguueckue npeocmasieHus OISl UCCAE008AHUS YPABHEHUN, CUCMeEM
VpasHenuil, cooepaicauux OyKeenHvle Kodghduyuenmoi.

HEPABEHCTBA

BBIITyCKHHUK Hay4uTCS:
1) noHUMaTh W TPUMEHATh TEPMHHOJOIMIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEPaBEHCTBA, CBOKCTBA YNCIOBBIX HEPABEHCTB;
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2) pemiaTh JIMHEHHBIC HEPABEHCTBA C OJHOM IICPEMEHHOM M HMX CHCTEMBI; peiaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOI Ha rpaduueckue mpeICTaBICHHUS,

3) MPUMEHSTSH armapar HePaBESHCTB IS PEIICHUS 3a/1a4 U3 Pa3InYHbIX Pa3/IeoB Kypca.

BuinyckHux noayuum 603mMONCHOCHb HAYYUMbCA:

4) paznoobpasHbim npUEMam 00Ka3ameibCmed HePaAseHCms, Y8EPEeHHO NPUMEHAMb annapam
HepPaseHCcm8 O/l peuleHUsi PA3HOO0OPA3HbIX MAMeMAmu4eckux 3a0aiy U 3a0ad U3 CMeNCHbIX
npeomemos, NPaKmukKu,

5) npumensmo 2cpaguueckue npeocmasienHus ONisL UCCLEO08AHUSL HEPABEHCMS, CUCTEM
HEPaseHCcme, cooeprcaumux OyKkeenHvie Kodghuyuenmoi.

OCHOBHBGIE I[TOHATHA. UACJIOBBIE ®@YHKIINN

BrinmyckHuK Hay4uTes:

1) moHUMATh M UCIIOIH30BATh (PYHKIIMOHAIBHBIC MOHATHS U SI3bIK (TEPMHUHbI, CAMBOJIHUYCCKHE
0003HaYCHHUS ),

2) ctpouTh rpaduKu dIEMEHTAPHBIX (DYHKIIMI; HCCIIC0BATh CBOWCTBA YMCIIOBBIX (DYHKIMHA
Ha OCHOBE M3y4YCHHUS MTOBEJCHHS UX IPaUKOB;

3) moHMMaTh (QYHKIUIO KaK BaKHEHIIYI0 MaTeMaTHYECKYI0 MOJENb Ui ONHCAHHS
MIPOIIECCOB U SIBJICHUM OKPYXKAIOIIET0 MUpPa, MPUMCHSITh (DYHKIMOHAIBHBIN SI3BIK JUISI OITMCAHHSI
Y VICCIICZIOBAHUS 3aBUCHUMOCTEH MKy (PU3MYCCKHUMH BETUIHHAMHU.

BuinyckHux noayuum 603mMOoHNCHOCHb HAYUUMbCA:

4) nposodums uUCcied068anus, CEA3AHHble C UYYEHUEeM CEOUCME (DYHKYUL, 6 MOM Hucie C
UCNONb308AHUEM KOMNbIOMEPA, HA OCHO8E 2PAQUKO8 U3YYEHHBIX (DYHKYUli cmpoums 6oiee
CIIOJICHBLE 2paPuKU (KYCOUHO-3a0aHHble, C «8bIKOJIOMbIMUY MOYKAMU Y M. N.);

5) ucnonvszosame GyHKyUOHAIBHBIE NPEOCMABNIEHUS U CEOUCMEA (PYHKYUUl OJisl PeuleHus
MAMeMAmuyecKux 3a0ay U3 pasiuidHblx paz0enos Kypcd.

KOMBHMHATOPUKA

BbImycKHUK HayduTCsl pemaTh KOMOMHATOPHBIE 33a/]a4i Ha HAaXOXKJICHHUE YNCIIa O0OBEKTOB HIIH
KOMOMHAIHH.

BoinyckHuk noayuum 03mMoiCHOCHb HAYYUMbC HEKOMOPBIM CREYUATbHBIM NPUEMAM PeuleHUs.
KOMOUHAMOPHBIX 3a0aH.

Yder nocTuxeHuil yuammxcsi, popMbl M cpecTBa KOHTPOJIS.

Corunacno [Tonoxxenuto o ¢opmax, NEPUOAUYHOCTH M TMOPSAKE TEKYLIEro KOHTPOJIS
yCIeBaeMOCTH M MPOMEXYyTOuHOH aTTectanuu odydaromuxcs ['bOY COI Ne 321 (TIp. Ne 117.1-
o or 11.09.2017r.) wucnonb3ylooTcs CIEAYIOIIME BHUAbI U (OPMBI KOHTPOJS: TECTUPOBAHHE,
NepEeBOIHAS aTTECTALUs, IPOMEKYTOUHBIH, IPeTyNpeUTeIbHBIA KOHTPOJIb, KOHTPOJIbHBIE PAOOTHI.
[TpomexxyTouHasi arrectanusi MPOBOAUTCA B (OPME TECTOB, CAMOCTOSATENBHBIX, MPOBEPOUYHBIX
paboT u MaTeMaTHYeCKUX TUKTAHTOB (1o 10 - 15 MMHYT) B KOHIIE JJOTMYECKH 3aKOHUEHHBIX OJIOKOB
yueOHOro marepuana. B KoHIlEe KaXI0To MOJYroAus MPOBOJATCS aIMHUHHCTPATHUBHBIE CPE30BBIE
KOHTpOJIbHbIE palOoThl. MTOromass arrecranmusi MpelycMOTpeHa B BUAE  aJMHHHUCTPaTHUBHON
KOHTPOJIBbHON pabOTHI.
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Kpurepun u HOpMbI OLIEHKHU 3HAHUI, YMEHHd 1 HABBIKOB
00y4YalIIHUXCS M0 MaTeMaTHKe.

1. Ouemca MACHBMEHHBIX KOHTPOJbHBIX paﬁoT Oﬁy‘lalOIIII/IXCﬂ mo MmaTeMaTHke.

Omesem oueHueaemc: OMMEemKOU «J», eclu:

O paboTa BBINOJIHEHA ITOJIHOCTHIO;
O B JIOTUYECKHX PACCYKJICHUAX U 0OOCHOBAaHUH PELICHUS HET MPOOETIOB U OUIMOOK;
O B PELICHUM HET MaTeMaTHYeCKHX OUIMOOK (BO3MOKHA OJHA HETOYHOCTb, OIHMCKA,

KOTOpasa HE ABJIACTCA CICACTBUEM HE3HAHU UJIW HCIIOHUMAaHUA yqe6Hor0 MaTepHana).
Ommemka «4» cTaBUTCA B cnegyrowmnx cnyyvaax:

0 paboTa BbINONHEHA NONHOCTbIO, HO 0OOCHOBAHMA WAroB pelweHUa HeL0CTAaTOUHbI
(ecnn ymeHne 060CHOBbIBaTb PACCYKAEHUA HE ABNANOCH CNeLMaNbHbIM 06 bEKTOM NPOBEPKM);
a flonylleHbl 0AHa OWKWOKA MAM ecTb ABa — TPU HeL04YETa B BbIKJALKAX, PUCYHKAX,
yepTerkax uAM rpaduKax (ecnnm 3TM BuAbl PaboT He ABAAAUCL CNeuManbHbiM OBbEKTOM
NPOBEPKM).
Ommemka «3» CTaBUTCA, ECNU:

0 aonyuieHo 6bonee oagHOM OWNBKKM UK bonee ABYX — TPEX HELOYETOB B BblKNaAKaX,
yeprexax wuam rpadukax, Ho obydarowminca obnagaer o06aA3aTeNbHbIMW  YMEHUAMU MO
NnpoBepPsAeMON TeMe.

OmmemKa «2» CTaBUTCA, eCNN:

0 AONYLLEHbI CyLLecTBeHHble OWMOKKM, NoKasaswune, YTo obyyatowminca He obnagaet
06A3aTe/IbHbIMWU YMEHMAMM NO AAaHHOW TEME B NONHOM Mepe.
Ommemka «1» cTaBUTCA, eCNun:

0 paboTa nokasana nosiHoe OTCyTcTBME y obyyatowerocs 06s3aTesibHbIX 3HAHUI U
YMEHWI No NpoBepsemMoit TeMe UAKN 3HaYMTeNbHan YacTb PaboTbl BbINOAHEHA HE CAMOCTOATE/NbHO.

Yuntenb MOXKET NOBbICUTb OTMETKY 332 OPUIrMHaNbHbIM OTBET Ha BOMPOC UAN OPUTMHANbHOE
pelleHme 3a4a4K, KOTopble CBUAETENbCTBYIOT O BICOKOM MaTeMaTUYECKOM Pa3BUTUM
obyuatollerocs; 3a peweHne 6os1ee CI0XKHOM 3a4a4M UK OTBET Ha bosiee CI0XKHbIM BONPOC,

npeasiosKeHHble 0byyalolLemMmycs A0N0/IHUTE/IbHO NOC/E BbIMOJIHEHUA UM KakUX-1Mbo apyrux
33J.aHUN.

2.011eHKA YCTHBIX OTBETOB 00YyYAKOIIHUXCSH 10 MATEeMaTHKe

OtBer OYECHUBACMCS OMMEMKOU «J», €CIU YUCHUK:

0 MIOJTHO PacKpbll CoJiepKaHue MaTepuasia B 00beMe, peyCMOTPEHHOM ITPOTpaMMOii
U Y4eOHHKOM;

0 U3JIOKHUII MaTepuall I'PaMOTHBIM S3BIKOM, TOYHO MCIIOJB3YSl MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTIPE/IETICHHOH JIOTMUECKON OCIEeI0BATEIbHOCTH;

0 MIPABUIIHLHO BBIMOJHUI PUCYHKH, YEPTEXHU, TPaPUKH, COMMYTCTBYIOIIUE OTBETY;

O MoKa3aJl YMEHHE WILTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU MPHUMEPAMHU, MPHUMEHSTh

€€ B HOBOM CUTYallUH IIPU BBIIIOJHEHUH TPAKTUYECKOTO 3aJaHU;
0l MIPOJIEMOHCTPUPOBAJI 3HAHUE TEOPHUHM paHEE W3YYEHHBIX COIYTCTBYIOLUIUX TEM,
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c(OPMHUPOBAHHOCTh U YCTONYMBOCTH UCMOJIb3YEMbIX ITPU OTBETE YMEHUHN 1 HABBIKOB;
0 OTBEUAJI CAMOCTOSITENBHO, 0€3 HABOSIIUX BOIPOCOB YUUTEIS,
0 BO3MOJKHBI OJIHA — JIB€ HETOYHOCTU IPHU OCBEIICHHE BTOPOCTEIEHHBIX BOIPOCOB
WJIU B BBIKJIQJIKAX, KOTOPbIE YYCHUK JIETKO HUCIPABHII ITOCIE 3aMEUYaHUs yUUTEIIs.
OTBeT oueHUBaeTca ommemrol «4», ecnv yaoBneTsopAeT B OCHOBHOM TpeboBaHMAM Ha OLLEHKY

«5», HO npun aTom nmeet o gunH N3 HeAOCTATKOB:

0 B U3/10’KEHUM AgonyuweHbl Hebonbline npobensbl, He UCKa3uBLIEe MaTeMATUYECKOE
coaeprkaHue oTBeTa;
0 AONyLeHbl OANH — ABa HeA04YeTa NPU OCBELLEHNN OCHOBHOIO COAEpP}KaHMA OTBETA,
MCNpaBAEHHbIe Mocae 3aMedYaHna yunTens;
0 AonyLeHbl oWwnbKa nnmn 6onee AByx HeLO0YETOB MNPU OCBELLEHUM BTOPOCTEMNEHHbIX
BOMPOCOB UM B BblKNaAKax, N€rKO UCMPaBAEHHbIE MNOC/E 3aMeYaHunaA yunTens.
OmmemKa «3» CTaBUTCA B CAEAYIOLWMX CIyYanX:

0 HEMONHO  PAcCKpPbITO  CcoAep)kaHMe  maTepuana  (cogep’kaHue  U3N0XKEHO
dparmeHTapHO, He Bceraa nocnefoBaTesibHO), HO MOKa3aHo obuiee NMOHMMaHMe Bomnpoca U
NPOAEMOHCTPMPOBAHbl YMEHWA, O0CTAaTOYHble ANA YCBOEHMA MNPOrpaMMHOro maTepuana
(onpepeneHbl «TpeboBaHMAMM K MaTeMaTUYECKOM MOArOTOBKE 0OyvatloWmMxca» B HacToAlleln
nporpamme no matemaTuKe);

0 MMeNINCb 3aTPYAHEHUA UM AONYLLEHbI OWNBKM B onpeaeneHum mateMmaTU4ecKom
TEPMMHONOTUM, YepTekax, BbIKNAAKAX, WCMNPaBAEHHblIE TOC/e HECKO/NIbKMX HaBOAALLMX
BOMPOCOB y4uTENS;

0 YYEHUK HEe CMPaBuUACA C MPUMEHEHUEM TEOPUN B HOBOM CUTYaLUKM NPU BbINOAHEHUN
NPaKTUYECKOro 3a4aHusA, HO BbINONHWA 334aHNA 0653aTE/IbHOMO YPOBHA C/IOXKHOCTM MO AaHHOM
Teme;

0 NPy AOCTaTOYHOM 3HaHMM TEOPETMYECKOro MaTepuana BbisiBIEHA He[0CTaToYyHan
cPOPMMPOBAHHOCTb OCHOBHbIX YMEHMUI U HAaBbIKOB.

Ommemka «2» CTaBUTCA B CAEAYIOLLMX CyYanX:

0 He PaCcKpbITO OCHOBHOE cogepKaHMe y4ebHOro matepurana;

0 obHapy)KeHO He3HaHMe Yy4YeHUMKom 6onbluer uanm Hanmbonee BaXKHOM YacTU
y4yebHOro matepuana;

0 AONyweHbl  OWWMBKM B ONpPeaeneHun  MOHATUM, NpU  UCNOMb30BaHWUM
MaTeMaTUYECKON TEPMUHONOIUU, B PUCYHKAX, YepTerKax Uaum rpadukax, B BbIKNaaKax, KOTopble He
MCMpPaBAEHbl MOC/Ie HECKONbKUX HAaBOAALLMX BONPOCOB yYUTENS.

Ommemka «1» cTaBUTCA, €CAN:

O YUYE€HUK OOHapyX sl IOJHOE HE3HAHWE M HEMOHUMaHHEe H3y4aeMoro yueOHOro
MaTepuaiga WJIM HE CMOT OTBETUTh HU HA OJUH M3 IMOCTaBJIEHHBIX BOMPOCOB IO H3yYEHHOMY
MaTepHainy.

3.00mas knaccupuranus omuooK.
[Ipu olieHKe 3HAHUM, YMEHHI ¥ HABBIKOB OOYUAIOIIUXCS CIEAYeT YUUTHIBATh BCE OMIMOKH (TpyObIe
Y HETPYyOBI€) ¥ HETOUETHI.
3.1, I'pybvimu cuumaromes ouwuoxu.:
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- HE3HAHWE OIPEICIICHUS] OCHOBHBIX MOHATHI, 3aKOHOB, IPaBHJ, OCHOBHBIX MOJOXCHHUN
Teopuu, He3HaHue (OpMyJ, OOMICTIPUHSATHIX CHMBOJIOB OOO3HAYCHWH BEJMYUH, CIUHUI[ HUX
HU3MEpEHHUS;

- HE3HAaHVE HAMMECHOBAHUH €IMHULl U3MEPCHUS;

- HEYMEHHE BBIICTTUTH B OTBETE TJIaBHOE;

- HEYMEHHE TPUMEHSTH 3HAHUS, aJITOPUTMBI JIJIS pEIICHUS 3a/1a4;

- HEYMEHHE JIeJIaTh BHIBOJIBI U 000OIIICHIS,

- HEYMEHHE YUTATh M CTPOUTH IpadUKH;

- HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH, YUCOHUKOM H CIIPaBOYHUKAMH,

- MOTepsi KOPHSI UM COXPaHEHHUE MMOCTOPOHHETO KOPHS,

- oTtOpaceiBaHue 0€3 0OBSICHEHU OJTHOTO U3 HHX;

- paBHO3HAYHBIE UM OIIHOKH;

- BBIYHCIUTEIILHBIC OMIMOKH, €CIIM OHH HE SIBJISIOTCS OMHUCKOM;

- JIOTHYECKHUE OIIUOKH.

3.2. K neepybvim owubram cienyeT OTHECTH:
- HETOYHOCTh (HOPMYJIMPOBOK, OIPEICIICHUH, MOHSATHI, TEOpHUH, BBI3BaHHAs HEMOJIHOTOU
OXBaTa OCHOBHBIX IPH3HAKOB OINPEACISIEMOro IMOHITHS WIM 3aMEHOH OJHOTO - JBYX M3 3THX

MIPU3HAKOB BTOPOCTETICHHBIMH,

- HETOYHOCTH TpauKa;

- HEPAIMOHAIBHBI METOJ| PEIICHUS 33Ja4M WIJIM HEAOCTATOYHO MPOJTYMAHHBIN TUIaH OTBETA
(HapyIIeHue JIOTUKH, ITOJIMEHA OTJSIIBHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMH);

- HEpPaIMOHAIBHBIC METOIBI PA0OTHI CO CIIPABOYHOM M JJPYro JIUTEPATYPOU;

- HEYMEHHE pelliaTh 3a/1a4u, BHIIOIHATH 3aJJaHus B 00IIeM BUJIC.

3.3. Hedouemamu sensromes:

- HEepalMOHAIbHBIE PUEMBbI BBHIYUCIICHUI U TPE0Opa30BaHMUIA;
- HeOpeKHOe BBIMOJIHEHHE 3aMKcei, YepTekel, cxeM, rpaguKoB.

Hepeqeﬂb y‘leﬁHO-MeTOJIl/I‘{eCKOFO H MAaTEPHAJIBHO-TEXHHYECKOI0 o0ecneyeHus
Oﬁpa:{OBaTe.ﬂbHOFO nmpoiuecca.

MarepuajabHO-TEXHHYECKOE 00ecTiedyeHne Y1eOHOro peaMeTa

Kommnsrorep
IIpoekrop
VYuebnsie qucku «XKupas anredpay, «Ypoku anredpsl Kupmia u Meboaus» u ap.

el A

[Tnakatel, TAOIUIIBI K YPOKAM.
KomnbrorepHoe odecneyeHue ypoxkos

B pasznene paboueii mporpammel «KommbroTepHOE 0OecTieueHne) CIUIAaHUPOBAHO MPUMEHEHUE
MMEIOMINXCS KOMITBIOTEPHBIX MPOAYKTOB: JAEMOHCTPALIMOHHBIN Marepuani, 3aJaHus AJig YCTHOTO
OTpoca y4yaniuxcsi, TPEHUPOBOYHBIE YIIPAKHEHUS, a TAK)KE PA3TUIHBIC DICKTPOHHBIC YUSOHUKH.
Hemoncmpayuonnwiit mamepuan (caaiiowi).

Cosznaercs ¢ 1enblo odecredeH s HarisaJHOCTH MPU U3yYE€HUU HOBOI'O MaTepHana, UCIOJIb30BaHus
MpU OTBeTax ydamuxcs. [[pumMeHenre aHuMaIuu Mpu CO3/IaHUH TAKOTO KOMITHIOTEPHOTO TTPOJTYKTa
MO3BOJISIET PacCMaTPUBATh BOMPOCHI MATEMATUUECKON TEOpUHU B JIBIKEHUH, 0OecreunBaeT APyroi
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MOAXOJ K HM3YYEHUI0O HOBOIO Marepuana, BbI3bIBAET IMOBBIIIEHHOE BHHMAaHUE M HHTEPEC Yy
yuammuxcs.  [Ipu pemeHun Jir00bIX 3a/1a4 UCIOIb30BaHUE TPaPUIeCKOi HHTEPIPETAIIMH YCIOBUS
3a/1aud, €€ pelICHUs MO3BOJSET YYaIlUMCS TOHSITh MAaTEMaTHYECKYI0 HJCI0 pElIeHHs, Oolee
rIIyOOKO OCMBICIIUTH TEOPETHUSCKUN MaTepUal 1Mo JaHHOH TeMe.

3adanus 013 ycmnozo cuema.

OTu 3a7aHus 1al0T BO3MOXKHOCTh B YCTHOM BapuaHTe OTpa0aThIBaTh Pa3iMuHbIe BOIIPOCHI TEOPUU U
MPAKTUKHU, IPUMEHSISI IPUHLIUIIBI HATJISAHOCTH, JOCTYIMHOCTH. MIX MOXHO HCIOIb30BaTh Ha JHOOOM
YPOKE B PEKUME YUUTENIb — YUCHUK, B3AUMOIIPOBEPKH, a TAK)KE B BUJI€ TPEHUPOBOUHBIX 3aHATUH.
Tpenuposounsvie ynpasxicnenus.

Bxrouarot B ce0st 3ajaHus C BOIIPOCAMHU U HATJISTHBIMUA OTBETAMH, COCTABIICHHBIMU C TIOMOIIIBIO
aguMari. OHH TIO3BOJSIIOT YYCHHKY CAaMOCTOSTEIBHO OTpabaThiBaTh pPa3IMYHBIC BOIMPOCHI
MaTeMaTU4eCKOU TEOPUH U MPAKTUKHU.
dnexkmponnwvie yueOHUKU.

OHM UCHONB3YIOTCS B KayecTBE BUPTYAIbHBIX J1a0OpaTOpuil MpH  MPOBEICHHUU
MPAKTUYECKUX 3aHATUH, YPOKOB BBEJIEHHUS HOBBIX 3HaHM. B HuX 3akioueH OoJbIIOi
TEOPETUYECKUN Marepuaji, MHOIO TPEHaKEpOB, MPAKTHUECKUX M HCCIEI0BAaTEIbCKUX 3aJaHuM,
CIpaBo4YHOro Marepuana. Ha mo0OoM U3 YpOKOB BO3MOXKHO HCIOJIB30BAaHHWE KOMITBIOTEPHBIX
YCTHBIX YNPAXXHEHUN, TPUMEHEHUE TPEHAXKepa YCTHOTO CUETa, YTO aKTUBU3UPYET MBICITUTEIHHYIO
NESATEIBbHOCTh YUalUXCs, PA3BUBACT BBHIYMCIIUTEIIbHBIC HABBIKH, TAK KaK MO3BOJSET OCYIIECTBUTH
WHOMW MOJIXO0J K U3y4aeMoOil TEME.

Hcnonp3oBaHue KOMITBIOTEPHBIX TEXHOJIOTHM B MPENOJaBaHUM MATEMATHKU TO3BOJISET
HENpPEepBIBHO MEHATH (OPMBbI pabOThl Ha ypOKe, NMOCTOSHHO YepeoBaTh YCTHBIE M MHCbMEHHbBIE
YOPAKHEHUS], OCYIIECTBIISTh pPa3Hble NOAXOAbl K PELUICHUI0 MaTeMaTHYeCKHMX 3aaad, a I3TO
MOCTOSIHHO CO3/1aeT M TMOJACPKUBACT MHTEUICKTyaJIbHOE HANpsHKEHUE YJalluxcsi, GOpMUpPYET Y
HUX YCTOMYMBBIN MHTEPEC K U3YUYECHHIO JAHHOTO MpEeIMeETa.

HNuTepHeT-pecypcebl.

www.edu.ru (caiit MOuH P®).

www.school.edu.ru (Poccuiickuit 001e00pa3oBaTeIbHbBIN MOpTAT).
www.pedsovet.org (Bcepoccuiickuii MaTepHET-TIeICOBET)

www.fipi.ru (caiit denepanbHOT0 HHCTUTYTA MEAATOTMYECKUX U3MEPEHHUN ).
www.math.ru (MaTepaeT-nonaepxka yauTeneid MaTeMaTHKH ).

oo hkrwnhE

Www.mccme.ru  (cadT  MOCKOBCKOTO  IIEHTpa  HENPEpPHIBHOIO  MaTeMaTH4ecKOro
o0pa3oBaHUs).

7. WWW.it-N.ru (cetb TBOPYECKUX yIUTEIICH )

8. WWW.Som.fsio.ru (cereBoe 00beTMHEHUE METOTUCTOB)

9. http:// mat.1september.ru (cailT razeTsl «MaTemMaTHKa»)

10. http:// festival.lseptember.ru (pectuBans mnemarornyeckux wuaed «OTKPBITBIA YPOK»

(«ITepBoe ceHTIOP»)).
11.  www.eidos.ru/ gournal/content.htm (MuTepHeT - )KypHaN «HI0C»).

12. www.exponenta.ru (o6pazoBaTeabHbII MaTEeMaTUYECKHIA CalT).

13. kvant.mccme.ru (35eKTpoHHAs Bepcus )KypHana «KBaHT».

14. www.math.ru/lib (smextponnas maremaruveckas OHOIHOTEKA).

15. http:/school.collection.informika.ru (equHas komnekuus UUGPOBBIX 00pa30BaATEIBHBIX
pecypcoB).

16.  www.kokch.kts.ru (on-line TectupoBanue 5-11 kmacchr).
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http://www.it-n.ru/
http://www.som.fsio.ru/
http://www.eidos.ru/
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17. http://teacher.fio.ru (memarormueckas Mactepckas, ypoku B IHTepHETE M Apyroe).

18. WWW.UIC.SSU.Samara.ru (myreBoaurensb «B Mupe Haykn» ISl IIKOJIBHUKOB).
19. http://mega.km.ru (Merasuuuxioneaus Kupuiaa u Medoaus).
20. http://www.rubricon.ru, http://www.encyclopedia.ru (caiTel «DHIHMKIONECIHIAN).

Cnucok Jureparypbl

ABTOp HasBanwue yueOHuKa HN3ngaTennscTBO, TOM M3JaHUS

10. M. Komnsirus, Anrebpa 9 knacc: yaeOHUK Jis M.: Tlpoceemenue, 2016-2020
M. B. TkaueBa, H. | o0mieo0pa3oBarenbHbIX YUpEIKICHUN
E. ®enoposa u ap.

EJISI YUUTEIA

1. Jlebenera E. I'. Anre6pa 9 ki1. [loypounoe rutanupoBanue. — Bonrorpan: «Yaurensy, 2006

2. FO.M.Komsirun u ap. M3ydenune anredpsl B 7-9 kinaccax: Kuura ans yanrens. M: [Ipocsemenue,
2015

3. FO.H. Makapsrues. /lunaktruueckue MaTepuaisl o aiareope g 9 kinacca. M: IIpocseienue,
2014

4. JI. A. Xurynes, H. A. 3opuna. Anrebpa. 9 kinacc. 'ocynapcTBeHHass UTOroBasi aTTeCTaIusl.
YyebHo-Meroauueckoe nmocooue. CI16:CMUO npecc 2013r.

5.b.I'. 3uB, B.A. 'onpauu. JJunaktudeckue matepuansl o anredpe. 9 kiace. CII6: «Yepo-Ha -
Hesey, 2006

6. JI. B. Ky3nenosa u ap. Anredpa: cOOpHUK 3aJaHUM JUIsl TOJTOTOBKU K UTOTOBOM aTTeCTalluu B 9
kiacce. M: Ilpoceemenne, 2010

7. UHTEepaKTUBHBIN 3a1auHuK / Permaem 3amaun u3 yueOHuka «Anredpa.9 kimacey moj pe.
Tensaxosckoro C. A.

8. UKT: BupryansHas mkona Kupuiana u Medoaus / Ypoxu anredpsl. 9 kinace

9. obpazoBatenbHast kosekus / Anredpa 7-11 kmace

Juis yqammxces

1.COopHHUK 17151 TOATOTOBKHU K UTOroBOM aTTectauuu B 9 kiacce. M. Ilpocsemenne,2015

2. JI. B. Ky3nemnoBa u nip. Anredpa: cOOpHHUK 3alaHHi JIJ1s1 TOATOTOBKU K UTOTOBOM aTTecTaluu B 9
kiacce. M: Ilpoceemenne, 2010

3. A.C. Epmiosa, B.B. I'ono6oponpko. CaMocTOsITEIbHBIE U KOHTPOJIbHBIE pa0OTHI 1O ajiredpe u
reomeTpuu Ui 9 ki1. PasHoypoBHeBbIe AugakTHUecKue Matepuansl. M — XapbkoB «Minekcay,
«'mmHa3usay, 2013r

4. UKT: BupryanbHas mkona Kupumia u Medonus / Ypoku anreGpsl. 9 kiacce

5. obpazoBatenbHast KosuieKus / Anaredpa 7-11 kimacc MHTepaKTUBHBIN 3a/1a4HHUK.

6. mynpTUMeanitHOe ocobue «YMHUK-IIO» «MartemaTtuka. Anredpa.7-11 kimaccoi».

KonTtpoabhas padora Nel
CreneHb ¢ paMOHATBHBIM NOKAa3aTeIeM.
Bapuanr 1
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3. CpaBHHTE YHCIIA:

4. YopocTuTte BbIpa)keHue:
8-x? X
5. Pemnre ypaBHeHue 27" =4
Koutpoabnasi padora Nel

CreneHb ¢ pallHOHAJIBHBIM II0Ka3aTeJIeM.
Bapuanr 2
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1. Beruucaure: S
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a) ~ X (

2. Yupocrure: a 0)
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a)(7j7 u(0,71)"; @) (13 u(0,6)".
(x‘12+2x/xjﬁ+1):£.

2 1

X —y’l)2 —2x%-y

3. CpaBHUTE yuCna:

4. YopocTuTte BbIpakeHue:

x2-15 X
5. Pemnre ypaBHeHHE 3 =9%
KonTpoabnas padora Ne2
Crenennas GyHKuus
Bapmuanr 1

. Hatinure oGmacts omnpenenenus GyHKINH:

v(x)=-3
2. [loctpoiite rpaduk GyHKIHNA X u HaiiauTe:
2) y(-2);

0) 3HaueHHE X, IPH KOTOPOM 3Ha4YeHUE (PYHKIMU PaBHO §;
B) IPOMEKYTKH, Ha KOTOPBIX y(X) > 0;

T') IPOMEXYTKH BO3pACTaHusl; YObIBAaHHSI.

1

—
3. BhIsicHUTE, IPOXOAUT i rpaduk dyrkimn Y — X+ uepes Touky M (-2; -17).

1
Z=-x"+4.
4. C moMo1ipto Tpa)MKOB BBISICHHUTE, CKOJIBKO KOPHEH UMeeT ypaBHeHHe X
5. Pemmre ypauenue VX1 7=1+x.

KonTpoabnas padora Ne2
Crenennas GpyHKuus
Bapuanr 2

2 .
A =350 B)y=x-25.

1. Haiimute o06nacTh onpeneneHus GyHKIIAN:
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6

(x)-2
2. [Moctpoiite rpaduk GyHKIUH X u Haiigure:
a) y(-3);
0) 3HaueHMeE X, PH KOTOPOM 3HaUYeHUE (PYHKIMU paBHO -12;
B) MPOMEXKYTKH, Ha KOTOPHIX Y(X) < 0;
T') MPOMEKYTKH BO3paCTaHHUS, YOBIBAHUS.

.3
3. Bersicaure, mpoxoauT i Tpaduk GyHKIHHA y=x+1 yepe3 Touky N (-2; -7).

Jx=(x-2)

4. C momomipio TpaIKoB BBISICHATE, CKOJIBKO KOPHEW UMEET ypaBHEHHE
5. Pemnte ypapHenue X T 2=~8+Xx.

Koutpoabnasi pagora Ne3

IIporpeccuu
Bapuanr 1
. .a ., =2a -1 a =3.
1. YucnoBast moclie10BaTeIbHOCTD 33/1aHa PEKYPPEHTHON GOpPMYIIOin = N+ n 1 yCJIOBHEM
HailinuTe yeTbIpe nepBhIX WICHA 3TOM MOCIEI0BATENbHOCTH.
. a=—/d=3. . a,
2. B apudmernyeckoii nporpeccuu Haiinure U CyMMY NEPBBIX ABCHAALATH WICHOB

3TOU MPOrpecCcu.

b, =—2,b, =~

3. HaiiguTe 4-i1 4ieH reOMEeTpUIEeCKON MPOrpeccuu, eciau 16
4. CymMa 3-10 1 7-T0 WICHOB apuMETHUECKON porpeccuu paBHa -12. Haiinute cymmy nepBbIX JeBITH
YIEHOB 3TOU NPOTPECCUM.

Kounrpoabhas paGora Ne3

IIporpeccun
Bapuanr 2
N b =4b+7 b, =-3.

1. YucnoBas ociie10BaTEIbHOCTD 3a/1aHa PEKYPPEHTHON GopMyon — N+ 1 yCIOBHEM
HailinguTe yeTbIpe nepBbIX WICHA 3TOM MOCIEI0BATENbHOCTH.

1

bl = 9, q =—. b

2. B reoMeTpuuecKoi porpeccuu 3 Haiigure 5 u CyMMY MEPBBIX HIECTH YICHOB 3TOM

HPOTPECCHH.

o y o a,=0,a,=25.
3. Hatigure 6-if unen apuMeTHIECKOH IPOTPeCcCHH, eCliu
4. Cymma 2-10 1 §8-TO WIEHOB reOMETPHUYECKOM Mporpeccuu paBHa 36. HaiinuTe naTelii €wieH 3Toi
HPOTPECCUH.

KonTpoasnas padora Ned
Cay4aiiHbie coObITHS
Bapuanr 1
1. KakoBa BepoSATHOCTb TOTO, YTO CIIy4ailHBIM 00pa3oM BhIOpaHHas JaTa B KaJleHJape Ha CEHTSIOPh MecsIl
3amnucada YuciIoM, KpaTHBIM 5?7
2. bporiensl MOHeTa 1 UrpaibHast KocTb. KakoBa BEpOSITHOCTB TOTO, UTO BBINIAJIM HA MOHETE PEIlIKa, a Ha
KOCTH HEUETHOE YUCJIO OUKOB?
3. U3 xonoxp! B 36 KapT Hayraj] BHIHUMAIOT KapTy. KakoBa BepOsSTHOCTh TOTO, UTO KapTa HE KOPOJIb YepHOU
MacTu?
4. BpomuieHsl ABe UrpaibHbIE KOCTU. HaliquTe BEpOATHOCTH TOrO, UYTO CyMMa BBINABIINX HA KOCTSIX OYKOB HE
Oomnbie 3.
5. B xopoOke nexat 4 kpacHbIX 1 3 Oenbix mapa. Hayraa BeianMmarot 2 mapa. KakoBa BEpOSITHOCTB TOTO,
410 00a BBIHYTHIX LIapa KpacHble?
KonTpoabnas padora Ned
Cayuaiinble cOObITHS
Bapuanr 2
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1. Kaxkmoe u3 HaTypanpHBIX gncel oT 1 1o 50 3amucano Ha OTAENbHON KapTouke. KapTouku mepemMeniansl, 1
ciryqaiiHIM 00pa3oM BBIHYTA Of[HA U3 HUX. KakoBa BEpOSTHOCTH TOTO, YTO HA HEW 3allMCaHO YMCIIO,
KpaTtHoe 9?7

2. Bpomensl xenTas U KpacHas urpaibHble KocTu. KakoBa BepoSATHOCTB TOTO, UTO Ha JKEATOM KOCTH BBINAJIO
YETHOE YUCIIO OYKOB, a HAa KPAaCHOM — 5 OYKOB?

3. U3 xomoxp! B 36 KapT HayTa] BRIHUMAIOT OAHY KapTy. KakoBa BepoATHOCTB TOTO, 9TO 3Ta KapTa He
iecTépka KpacHoi MacTu?

4. BpomreHs! ABe UrpaigbHBIE KOCTHA. HaifuTe BEpOATHOCTD TOTO, 9YTO CyMMa BBITIABIINX HA KOCTSIX OYKOB HeE
MensbIre 11.

5. B xopoOke nexat 4 kpacHbIX u 3 Oenbix mapa. Hayrag BeiauMaroT 2 mapa. KakoBa BEpOSITHOCTB TOTO,
YTO BBIHYTHI OJJUH KPACHBIA U OJMH OCIIbIiA 1Iaphi?

KouTtpoabnast padora Ne5 (Ha 30 muH)

CiyuajiiHble BeJIMYHHbI
Bapuanr 1
1. Cnyuyaiinas BenuurHa X MpUHUMAaia 3HaueHus: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocraBbTe TaOIUILYy
pacnpezeneHus 3HaueHul ciaydaifHoil BennunHbl X 1Mo yactotaMm (M) u oTHOocuTeIbHBIM yacToTaMm (W).
[TocTpoiiTe NOJUTOH YaCTOT 3HAYEHUN BEIUYHUHBI X.
2. Hatigute Mony, MeinaHy, Cpe/lHee U pa3Max BIOOPKY 3HAYCHUM CITydalHOW BelnuuuHbl Y: 7,4, 6, 5,6, 7,
5, 6.
Kountpoabnast padora NeS
CiyuajiiHble BeJIMYHHbI
Bapuanr 2
1. Cnyuaitnas BenuunHa X npuHHMaia 3Hauenus: 1, 0,4, 3, 1, 5, 3, 2, 4, 3. CocraBbTe TaOIUILYy
pacnpezeneHus 3Ha9eHUH cydaiftHol BenmnauHbI X 1Mo yactotaMm (M) u oTHOCHTENbHBIM dacToTaM (W).
ITocTpoiiTe MOMUTOH OTHOCUTENBHBIX YACTOT 3HAUEHUI BETUYUHBI X.
2. Hatigute Mony, MenaHy, CpelHee U pa3Max BIOOPKY 3HAYCHUH CITydaldHOW BenuuuHbl Y: 3, 5, 6,4, 4, 5,
2,4,3.
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