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PykoBoautens MO T'amienko B.A. ot «30» aBrycra 2023 r.

[Tporoxoin Nel ot «29» aBrycra 2023 r.

PABOYAS ITPOT'PAMMA YYEBHOI'O IIPEJJMETA

«AJITEBPA»

OCHOBHOe 00111ee 00pa3oBaHue

YPOBEHb

3roaa

(cpok peanu3aiu IpOrpaMMbi)

Ileuvopa, 2023



MNOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma mo npeamery «Anredpay pazpadoTaHa B COOTBETCTBUU C

-  @enepalibHBIM TOCYIApCTBEHHBIM  0Opa30BaTEIbHBIM  CTaHAAPTOM OCHOBHOTO
oOmiero o0pa3oBaHuUs, YTBEPKIEHHBIM TPUKa3oM MuHuUCTEpcTBa 00pa3oBaHUS U HAyKU
Poccwuiickoit ®enepanuu ot 17 gexadbps 2010 r Ne 1897,

- Ilpukazamu ot 23.12.2014 Ne 1644, or 31.12.2015 Ne 1577 MO wu Hayku PO
«O BHeceHMHM W3MEHEHHIl B mpHkKaz MwuHHCTepcTBa 0Opa3oBaHuMs W Hayku Poccuiickoii
deneparmn ot 17 pgexabps 2010 r. Ne 1897 «OO6 yrBepxaeHuM (emepaabHOTO
rOCyIapCTBEHHOT'0 00pa30BaTEIHbHOIO CTaHAAPTa OCHOBHOTO OOIIETO 00pa30BaHUS.

C yuerom:

- IlpumepHO#i OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMBI  OCHOBHOTO  OOILIETO
oOpa3oBaHusi, 0100peHHOI perieHneM (eaepanbHOro y4eOHO-METOANYECKOTO O0beTUHEHUS
o obmemy obpasoBanuio (mporokoi ot 8 anpens 2015 r. Ne 1/15);

- IlpumepHoii mporpaMMbel o MareMaTHKe 5-9 kmaccel paspaboranHoi A.A.
Ky3neuossiM, M.B. PeixakoBbiM, A.M. KonnakoBeim. -M. IIpocsemenne, 2009

-Paboueii nmporpammer k muann YMK A.I'. Mopakosuua «Anredpa 7-9 ximaccei»
(U3nmatensckuii nom «BenTta - rpad», 2017t.)

Anrebpa BXOIUT B MPEAMETHYIO 001acTh «MareMaTuka u H”HPOPMATHKAY.

[Ipennaraemas pabouas mporpaMmma pacyiTaHa Ha:

7 knacc - 4 yueOHBIX yaca B Heziento, 136 y4ueOHBbIX yaca ;

8 kyacc - 4 yueOHBIX yaca B Hezleno, 136 yueOHbIX Haca

9 kinacc - 4 yueOHbIX yaca B Hezento, 136 yueOHbIX yaca .

Bcero: 408 u.

Y4eOHO-METOIMUECKUI KOMIUIEKC JUIsl peanu3anuu mporpammer. Y MK
«Anrebpa. 7-9» mon pemakumeii A I'. Mopnkosuua, [1.B. Ceménona, JI.A. AyiekcaHIpoBoH. -
M. Muemo3suna, 2019.

B cootBercTBHE ¢ npukazom MunncrepctBa npocsenieHus Poccun ot 18.05.2023 Ne 370
«O6 yTBepxkIeHUM (QenepalibHON  00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOTO  OOILEro
00pa30BaHUs» BHECEHbI H3MEHEHUS B IIEJIEBOM pa3zien : B Kypc ajlreOpbl MHTErPUPYETCS MOIYIIb
«BeposaTHocTh, cTratucTukay, 34 vaca B 7 kiacce, 34 udaca B 8 kiacce, 34 yaca B 9 kiacce.
JloGaBneHbl MpeiMeTHbIE pe3yibTaThl IO JAHHOMY MOJYJII0, BHECEHbl HW3MEHEHHs B
IUTAaHUPYEMbIE Pe3yNbTaThl( TMUYHOCTHBIE, METAlIPEIMETHBIE).

VY4eOHO-MeTOIMYEeCKUN KOMIUIEKC I pealu3aluu Moayis: « TeopHst BEpOsSTHOCTEH U
cTaTucTuka. 7-9 iy, B 2 -x vactsax noj penakuueit Amenxkol.B, Breiconkuit 1.P u ap. M.-
[IpocBemenne 2023r.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

JIu4HOCTHBIE Pe3yJIbTAThI OCBOCHUS MPOTPaMMBbl Y4eOHOTO Kypca «Anredpa»
XapaKTepPU3yIOTCS:

1) maTpuoTHYeCcKOe BOCIIUTAHNUE!

MPOSIBJICHUEM HHTEPECA K MPOIUIOMY U HACTOSIIIIEMY POCCHIICKOM MaTEMATHKH,
IICHHOCTHBIM OTHOLICHUEM K JIOCTH)KEHHSIM POCCUICKAX MaTeMaTHKOB U POCCHICKOM
MaTeMaTHIeCKOH HIKOJIBI, K UCIIOJIb30BAHUIO 3TUX )IOCTI/I)KCHI/II\/'I B IpYrux HayKax U INPUKIIaIHBIX
chepax;

2) rpaX/IaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJTHEHHIO 0053aHHOCTEH IrpakJJaHWHA U peali3aliy ero rnpas,
MPEJICTaBICHUEM O MATEMaTHYECKMX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBJICHUI, TIPOLIEYP IPaXXIaHCKOTo 00IIecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXKJICHHIO THYECKUX MPOOIIEM, CBSI3aHHBIX C IIPAKTUYECKUM ITPUMEHEHUEM JTOCTHKCHHI
HAayKH, OCO3HAHUCM BaA’)KHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCILHOCTU y‘-IéHOFO;



3) TpyZI0BOE BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH NMPAKTHUECKUX 3a7ad MaTeMaTHYeCKON
HAIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEeMaTHYECKOTO 00pa30BaHuUs Ha MPOTSHKEHUH BCEH
KHU3HH [T YCIIEIIHOW MPOo(eCCHOHATBFHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM M TIOCTPOCHHUEM HHIUBUAYAILHOU TPACKTOPHH 00pa30BaHUs U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 5CTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTHIO K AMOIIMOHAILHOMY U 3CTETHYECKOMY BOCHPHUSATHIO MATEMATUYECKIX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYKICHHH, YMEHUIO BHIETh MaTEMATHICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEHHOCTH HayYHOTO TTO3HAHUSI:

OpHEHTAIMe! B ACATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, TPUPOJIBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKOW HAyKH KaK c(hepbl UeIIOBEUECKOMN NeSITeTLHOCTH, ITAIOB €€ pa3BUTHUS
3HAYMMOCTH JIJIsl PA3BUTHS [IMBUJIM3AIIMHU, OBJIAJICHUEM SI3IKOM MAaTEMAaTUKU U MaTEMaTHYCCKOM
KYJBTYpPOH KaK CPEACTBOM IMO3HAHHS MUPA, OBJIaICHUEM TPOCTEUIIIMMU HaBBIKAMHU
UCCIIEIOBATEIbCKOU JICATEIbHOCTH;

6) ¢pusmueckoe BocrnuTanue, GopMupOBaHUE KYIbTYPHI 3I0POBbS U IMOIIMOHAILHOTO
OJaromnoyyyus:

TOTOBHOCTBIO MTPUMEHSATh MaTEMAaTUYECKHUE 3HAHUS B UHTEPECaxX CBOETO 370POBBS,
BEJICHUS 37I0POBOT0 00pa3a KU3HU (3I0pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHITUN U
OTIbIXa, PEryisipHas pu3nyecKkast akTUBHOCTD), CHOPMUPOBAHHOCTHIO HABBIKA Pe(IICKCUH,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYroro 4ejoBeKa;

7) SKOJOTUYECKOE BOCITUTAHUE:

OpHCHTAIMEH HA MPUMEHEHHE MATEMAaTHUYECKUX 3HAHUH [T PEIICHHS 33124 B 00JIaCTH
COXPaHHOCTH OKPY)KAIOIIEH Cpe/Ibl, TNIAHMPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOKHBIX
HOCJECTBHUM JUIs OKpY>KaroIiel cpesibl, 0CO3HaHUEM ITT00aTbHOTO XapaKTepa HIKOJIOTHUECKUX
npo0JieM U IyTel X peleHus;

8) amanTarus K U3MEHSIOIUMCS YCIOBHSIM COITUAILHOMN U IPUPOJTHOMN CPEIbL:

TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHSIX HEONPEICIEHHOCTH, TIOBBIIIEHUIO YPOBHSI CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JeSTeIbHOCTh, B TOM YHCJIe YMEHUE YUUThCA Y APYTUX
JFO/Ied, MPHUOOpETaTh B COBMECTHOM NIESTETFHOCTH HOBBIC 3HAHHS, HABBIKA M KOMIIETCHITUH W3
OTIBITA IPYTHX;

HE00XOMMOCTHIO B (POPMHPOBAHNHY HOBBIX 3HAHUH, B TOM YHCIe GOpMYyITUPOBATh UIICH,
MOHSITHS, TUIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYAIIHIO KaK BBI30B, TPEOYIOUINI KOHTPMED, KOPPEKTUPOBATH IPHHUMAEMBIE PEIICHUS 1
neicTBus, GOpMYIUPOBAThH U OIEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBbie mornueckue aeHCTBUS:

. BBIABJISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, MOHSATUH, OTHOLIEHUIH MEXIY MOHITHIMH, (DOPMYIUPOBATH OMPEICICHUS TOHITHH,
yCTaHaBIWBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIINK, OCHOBAHUS JIsl 0000IIEeHUS U
CpPaBHEHUS1, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

. BOCIPUHUMATh, POPMYIUPOBAThH U MPeoOPa30BbIBATH CYKICHUS:
YTBEPAUTENIbHBIE U OTpULIATENbHbIE, €IMHUYHBIE, YACTHBIE M 00IIIHEe, YCIOBHBIE;
. BBIABIIATE MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYHS B

(axTax, 1aHHBIX, HAOTIONEHUSAX U YTBEPXKICHUX, IPeAaraTh KpUTEPUH JUTSI BBISIBICHUS
3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;



. JIeNIaTh BBIBOJIBI C UCIIOJIb30BAaHNEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U
WHYKTUBHBIX YMO3AK/IFOYCHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

. pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (MIPSMBIE U OT
MPOTUBHOTO), TPOBOANTH CAMOCTOSTEIILHO HECIIOKHBIE JIOKA3aTeIhCTBA MATEMAaTHIECKIX
¢bakToB, BBICTpaUBaTh apryMEHTAIIHNIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBAThH
COOCTBEHHBIC PACCYXKICHHUS,

. BbIOMpATh crioco0 pemieHus yueOHo 3a1auu (cpaBHUBATh HECKOJIKO BAPHAHTOB
peleHus, BLIOUpaTh HanOoJee MOAXOMSIIUN C YIETOM CAaMOCTOSITEITLHO BBIJCIIEHHBIX
KPUTEPHUEB).

bazoBble uccnenoBareabCcKue ACHCTBHS:

. MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,
dbopMyIUpOBaTh BONPOCHI, (PUKCHPYIOIINE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIHHO
yCTaHaBIIMBATh UCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

. MPOBOJAMTH 10 CAMOCTOSATEIHHO COCTABICHHOMY TJIaHY HECIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEX]Yy COOOM;

. CaMOCTOSITEIILHO (POPMYITUPOBATH 000OIICHHUS M BBIBOJIBI 110 PE3yIbTaTaM
MPOBEIEHHOTO HAOIIIOIEHNS, MCCIIEOBAHNUS, OLICHUBATh JOCTOBEPHOCTH MOTYYESHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

. MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIecca, a TAK)KE BbIIBUTaTh
MIPEJIITOJIOKCHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabota ¢ nuapopmanmeii:

. BBISIBJISITH HEJOCTATOUHOCTb U M30BITOYHOCTh MH(POPMAIUH, TaHHBIX,
HEOOXOIUMBIX JUIs PELeHUs 3aJ]auy;

. BbIOMpaTh, aHAJTU3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH
UH(OPMALIHIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHUS;

. BbIOMpaTh GopMy IpecTaBICHHS MHPOPMAIMK U WILTIOCTPUPOBATh PellaeMble
3aJa4u CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHAIMAMU;

. OLICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIEM

WK COPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

. BOCIIPUHUMATh U (POPMYIHPOBATH CYXJAECHUS B COOTBETCTBHHU C YCIOBUSIMH U
LEJSIMU O0ILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
IMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHHUS 10 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

. B X0/1€ 00CYX/IeHH 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI,
po0JIeMbl, peraeMoil 3a1a4u, BbICKa3bIBAaTh U, HAIIEJICHHbIE Ha TOUCK PEIICHMUS,
COIOCTABJIAITh CBOU CYXJIEHUS C CYXKACHUSAMH JIPYTUX YYaCTHUKOB JIHajiora, 0OHapy>KUBaTh
pas3inyre ¥ CXOJICTBO MO3UIINMNA, B KOPPEKTHOM popme hopMynrpoBaTh pa3HOIIacHsi, CBOU
BO3PaKEHUS;

. MPEJICTaBIIATh PE3yNIbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CAMOCTOSTENIbHO BEIOMPATh (pOpMAT BBICTYIICHUS C YUETOM 3aj1ay MPe3eHTAlluU U
0COOEHHOCTEHN ayAuTOpHH;

. [IOHUMATh U UCIOJIB30BaTh IIPEUMYIIECTBA KOMAHIHON U UHIUBUYAIbHON
paboThI U pEIIEHNH YYEeOHBIX MaTEMaTHUYECKHX 3a/1a4;
. IIPUHUMATH L[E€J]Ib COBMECTHOM AEATEIBHOCTH, INIAHUPOBATH OPraHU3aL1I0

COBMECTHOH pabOTHI, pacTipeieNsiTh BUABI padoT, JOrOBapUBaThHCS, 00CYKIAATh POIIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JFOJIEH;

. Y4acTBOBATh B TPYIIOBBIX (popMax paboTsl (00CykIeHHS, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JJPYTHUE), BBITOIHATH CBOIO YAaCTh pabOThI U KOOPAUHUPOBATH CBOH



JEHCTBUS C IPYTUMU YWICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAa B OOIIHIA TPOLYKT
10 KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PerynsaruBHbie yHUBEpCaIbHBIC YUCOHBIC CHCTBUS

Camoopranuzanus:

. CaMOCTOSITEIILHO COCTABJISATH TUIAH, aJITOPUTM PEIICHHS 3a]1a4 (MU €T 4acTh),
BBIOMPATH CIIOCO0 pelIeHHsI ¢ Y4ETOM UMEIOLIMXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEHH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpPOJIb, YMOLIMOHAIIbHBIM HHTEIJIEKT:

® BJIAJACTH crocodamu CaMOITPOBEPKH, CAMOKOHTPOJIA ITpouecca U pe3yJjibTaTra
peliCHusd MaTeMaTH4eCKOM 3aJa4u,
® NpEeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3BHUKHYTH IIPpHU PCIICHUM 3aaa4H,

BHOCUTBH KOPPEKTUBBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEN;

. OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AESATEILHOCTH IOCTaBICHHOMN LIEIU U
YCIOBUSAM, OOBSCHATh IPUUUHBI JOCTHXKEHHSI WM HETOCTUKEHHUS 11eJTU, HaXOAUTh OLIHOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 7 kJjacce oOydaroIMHCA MHOJYyYUT CIEAYIOUIME IPEIMETHBIE
pE3yJIbTaThI:

Ymucna v BbIYMCICHUSA

BbInonHATe, coueTas ycTHblE M NUCbMEHHBbIE NPUEMBI, apudMeTHUecKue IeHCTBUS C
paLMOHATIbHBIMU YU CIIAMHU.

HaxoauTh 3HaueHUs] 4YUCIIOBBIX BBIPAKEHUH, NMPUMEHSTHh pa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHW JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuth OT 0HON GOPMBI 3amKcu Yucen K Ipyroi (mpeoOpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpO0B).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisiTh yucIa.

BBINOMHATE NPUKHUIKY U OLIEHKY PE3yJbTaTa BBIYMCIEHUH, OLICHKY 3HaYEHUI YMCIIOBBIX
BbIpaXXCHHI. BBINOMHATE AEHCTBUS CO CTENIEHSMHU C HATYPAJbHBIMU MTOKA3aTEISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHBIX YHUCEIL.

Pemarp mpakTHKO-OPUEHTUPOBAHHBIE 3a/lauM, CBS3aHHBIE C OTHOLIEHHWEM BEJIUYMH,
IIPONOPLUMOHAIEHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YIbTAaThl PELICHUS 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpUBaeMbIX OOBEKTOB.

AuaredpanyecKkne BbIPaKeHHA

Hcnonb3oBath anredpanyeckyrd TEPMUHOJIOTUIO M CHMBOJHKY, NPUMEHSATh €€ B
npoliecce OCBOCHUS y4eOHOro MaTepHara.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN MPH 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BeInonHATe peoOpa3oBaHus LENOro BEIPAXKEHNU B MHOTOUWICH MTPUBEIEHHEM MOT00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YyMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH UM MHOTOWIEHa Ha MHOTOYIIEH,
NPUMEHSTH (OPMYIIbI KBaJpaTa CyMMbI M KBaJjpaTa pa3HOCTH.

OcylecTBIATh pa3oKEHUE MHOTOYJICHOB Ha MHOXHTENIN C MOMOUIbIO BBHIHECEHHS 3a
CKOOKHM OOIIero MHOYKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (OopMys COKpaI€HHOTO
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHHs MHOTOUJIEHOB JJIsi pEUIeHHs pa3jMyHbIX 3a7ad u3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATILHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYPAJIBHBIMH TMOKA3aTEISIMU JIJIs1 TpeoOpa30BaHms
BBIPAKCHU.

YpaBHeHHsI M HEPABEHCTBA



Pemate nuHElHbIE ypaBHEHUSI ¢ OJAHOW MEPEMEHHOM, MPUMEHSS MpaBuia Mepexoja OoT
UCXOJHOIO0 ypaBHEHUS K PaBHOCWIBHOMY eMy. [lpoBepsTbh, SBISETCS M YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUH THHEHHBIX YPABHEHUH U UX CHCTEM.

[lonOupars mpuMepsl Map YUCEN, SBIAIOMIMXCS pPEUICHHEM JIMHEHHOTO ypaBHEHUS C
JIBYMsI IIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YSCh IPpaUKOM, TPUBOIUTH IPUMEPHI PEIIICHUS YPABHCHHUS.

Pemarp cuctembl IBYX JMHEMHBIX ypaBHEHHIl C JByMsl NMEpEMEHHBIMU, B TOM YHCIIE
rpadu4ecKy.

CocTaBnaTh U pemiath JUHEHHOE YpaBHEHHE WJIM CHUCTEMY JMHEHHBIX ypaBHEHUH IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOM MPSMOMl TOUKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anredpanvdeckoM si3bIKe.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTU TOYKM 110 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHedHbIX QyHkuid. CTpouts rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOLIbIO (YHKIUN HW3BECTHBIE 3aBUCUMOCTU MEXJAY BEIMUYMHAMU:
CKOPOCTb, BpeMsi, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTH, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM pabOTHI.

Haxomuts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tornmarhk rpadudeckuii crmocod NMPEICTaBICHHUS W aHaTN3a WH()OPMAIIUU, U3BIIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

BeposiTHOCTH M cTATHCTHKA

Yurate mHbOpMaIUIO, TMPEICTABICHHYI0 B TaOnuIlax, Ha Auarpammax, MpeICTaBiIsTh
JIAaHHBIE B BUJIE TAOJUIl, CTPOUThH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIE) IO
MacCHUBaM 3HaYEHUH.

OnuceiBaTh W WHTEPIPETUPOBATH pEAbHBIC YHUCIIOBBIC JaHHBIC, IMPEJCTABICHHBIE B
Tabnuiax, Ha AuarpaMmax, rpagukax.

Hcnonp3oBaTh A8 ONUCAaHUS JIAaHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKH: CpeliHee
apudmeTnueckoe, MeraHa, HanOoJbIlIee U HANMEHbIIIee 3HAUCHUS, Pa3Max.

WNwmets mpencraBieHue O cilydyallHOM M3MEHUMBOCTH Ha INpUMEpax IIeH, (U3NYecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh MPEJICTAaBIEHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

K xonmy oOydenuss B 8 kjacce 0oOy4aromuics TMONMYYUT CICAYIOIINE MPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCTICHUSA

Hcnonbs3oBaTh HayaibHbIE MPEJICTABICHUS O MHOKECTBE ACHCTBUTEIBHBIX YUCEN JUIsS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pakaTh [EHCTBUTENbHBIE YUCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh MOHATHE apUPMETHUUECKOTO KBAJAPATHOTO KOPHS, HAaXOIUTh KBaJpaTHbIE
KOPHH, UCTIONB3YS MPU HEOOXOUMOCTHU KaJIbKYIATOP, BBITOIHATE MPeoOpa3oBaHus BIPAKECHHIH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amuck OOJBIIMX M MaJbIX YUCENl ¢ MOMOIIBIO JECATUYHBIX ApoOel u
creneHen yucina 10.

Auredpanyeckue BbIpasKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C LENbIM MOKAa3aTesleM, BBINOJIHATh MpeoOpa3oBaHUS
BBIPAXEHUM, CONEPIKALIUX CTEIIEHU C LIEIbIM II0KA3aTENEM.



BbInonHATE TOXIECTBEHHBbIE MPeoOpa30BaHUs pallMOHAIBHBIX BBIPR)KEHUI Ha OCHOBE
NpaBuiI JSHCTBUN HAJl MHOTOYICHAMH M alreOpandecKuMH JpoOsMu.

PackiagpiBaTh KBaspaTHBIN TPEXWICH HA MHOXKHATEIIH.

[TpumensaTs mnpeoOpa3oBaHUsl BBIPAKEHUNA JJIsI PEIICHUS pPAa3IUYHBIX 33134 U3
MaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemars sinHeliHbIE, KBaJpaTHBIE YPABHEHUS U PALlMOHAJIBHBIE YPABHEHMS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBoauTh IPOCTEUIINE UCCIIEOBAHNS YPABHEHUM U CUCTEM YPABHEHMI, B TOM 4HCJIE C
OpUMEHEHHEM TpadUUecKuX TMpeACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YPaBHEHUE WU
cucTeMa YpaBHEHUI pelieHus, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauth OT ciOBeCHOH (DOPMYIMPOBKH 3aJa4d K €€ anreOpandeckoil Mojaenu ¢
IIOMOLIBI0 COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHWH, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y IIOJyYEHHBINH Pe3yJIbTarT.

IIpuMeHsTh CBOKCTBA YHCIOBBIX HEPABEHCTB Ui CPABHEHMSI, OLICHKH, PEeLIaTh JIMHEHHBIC
HEPAaBEHCTBA C OJIHOM NEPEMEHHON W HX CHUCTEMBI, JaBaThb I'paUUECKyI0 WIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[lonnmaTh ¥ UCHONB30BaTh (YHKIMOHAIbHBIE MOHATUS U A3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HAYEHUS), ONPEACISITh 3HA4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ IrpaduKy.

Ctpouts rpaduku dIeMEHTapHBIX QYHKIUH BHIA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, OnuCcHIBaTh CBOMCTBA YHCIOBON (YHKIHH 1O €&
rpaduky.

BeposiITHOCTH U CTATHCTHKA

N3Bnexkate u mpeoOpa3oBbiBaTh HHGOPMAIMIO, TPEACTABICHHYI0 B BHJE TaOUIL,
JarpaMmm, rpaukoB, PEeICTaBIIATh JaHHbIE B BUJIE TaOJIULI, TUarpaMM, rpadukos.

OnuceiBaTh JaHHBIE C MOMOIIbIO CTATUCTUYECKUX IOKa3aTeNeil: CpeqHUX 3Haue€HUN U
Mep paccerBaHus (pa3Max, AUCHEPCUs U CTaHJApPTHOE OTKIJIOHEHHE).

HaxomuTh 4YacTOTHI YHMCIOBBIX 3HAUEHWH M YacCTOThl COOBITUH, B TOM 4HCIE IO
pe3yJbTaTaM U3MEpPeHUH U HaOJII0ICHUH.

HaxomuTe BeposTHOCTHM CilydalHBIX COOBITHMMI B  OIBITaxX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXKHBIMHM 3JIEMEHTapHBIMU
COOBITHUSIMH.

Hcnonb3oBare rpaduyueckue MOJENU: AEPEeBO CIy4ailHOTO SKCIEPHUMEHTa, AMarpaMMbl
DOlinepa, ynciaoBas mnpsmasi.

OnepupoBaTh MOHATHSMH: MHOXXECTBO, ITOAMHOXECTBO, BBIIOJHATH ONEpPALMU HAJ
MHO’KECTBaMU: O0BbEAMHEHUE, TIepecedyeHre, JAO0MOIHEHUE, MEePEUUCIITh JIEMEHTHl MHOXKECTB,
IIPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonb3oBath Tpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBSI3€H MEXIy HHUMH JJIs
ONHKCAHMs TIPOLIECCOB U SABJICHWH, B TOM YHUCIIE NPU PELICHUM 3a]ad W3 JPYIHX y4eOHBIX
MPEIMETOB U KYPCOB.

K xonmy oOyueHus B 9 kuacce oOyyaromMHCS TOJYYUT CIEAYIOUIME MpeIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUSA

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHANIbHBIE U HPPALMOHAIILHBIE YHCIIA.

BeimonuaTe apudmernyeckue eiHCTBUS C PallMOHANBHBIMU YMCIIaMH, COYeTast YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BRIYUCIICHUS C UPPAMOHATBHBIMU YHCIAMH.

HaxoauTs 3HaueHMs CTENIEHEN C LIETIBIMU MTOKA3aTENIMU U KOPHEH, BBIUNCIIATH 3HAUEHHUS
YHCJIOBBIX BBIPAKCHUMN.

OKpyrysITh JEWCTBUTEIbHBIE YHCIIA, BBIIOJIHATH NPUKUAKY pe3yjbTaTa BBIUMCIECHUH,
OLICHKY YHCJIOBBIX BBIPA)KCHUU.



YpaBHeHHsI M HEPABEHCTBA

Pemate nuHEHHbIE W KBaJpaTHBIC YpaBHEHUS, YpPaBHEHMS, CBOJINMECS K HHUM,
npocTeiiiye ApoOHO-palOHAbHBIE YPAaBHEHUS.

Pemrate cucrembl ABYX JTMHEWHBIX YpaBHEHHUH C ABYMS IEPEMEHHBIMHU U CHCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJHO yPaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TeKCTOBBIE 3a7aud  anreOpanvyeckuM CIOCOOOM C TIOMOIIBIO COCTaBIICHUS
YpaBHEHHUS WUJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IpPUMEHEHHEM TrpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YypaBHEHUE WIIU
CHCTeMa YpaBHEHHH PEIICHHS, €CII UMEET, TO CKOJIBKO, U IPOYee).

Pemarp nuHeliHble HepaBEHCTBa, KBaJpaTHble HEPABEHCTBA, H300pa)kaTb peEIICHHE
HEPaBEHCTB HA YMCJIOBOW MPSAMOIA, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemarp cucreMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CUCTEMbI HEPABEHCTB HA YMCIIOBOW MPSMOI,
3aMUChIBaTh PEIICHHUE C TTOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA NPU PELICHUHN PA3IMYHBIX 3a/1a4.

DOyHKIUH

Pacrnio3naBath ()yHKIMM M3y4eHHBIX BUAOB. [10Ka3pIBaTh CXEMATUYECKH PACIIONIOKEHUE
Ha KOOPJMHATHOW MJIOCKOCTH TpadukoB GyHKImiA Buga: Y = kX, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3,y=1X Yy = |x|, B 3aBucuMocTH OT 3HauyeHMii KO>((PHIHEHTOB, OMUCHIBATH
CBOICcTBa (DYHKIIUH.

Ctpouth u m300paXkaTh CXEMaTHUECKH Tpa(uKH KBaJAPaTUYHBIX (YHKIHUH, OMUCHIBATH
CBOICTBa KBaJAPATUUHBIX (PYHKIUN 1O UX TpaduKam.

Pacnio3naBate  KBaJipaTW4HYyI0 (QYHKOMIO TIO QOpMyle, TNPUBOJUTH PUMEPHI
KBaJIpAaTUUHBIX (YHKIUI U3 peanbHON XU3HU, (PU3UKH, TEOMETPHUH.

Yuci0BbIe MOCJI€10BATEIHHOCTH U MPOrPecCHn

Pacrio3HaBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO ITPOrPECCUH TPH PA3HBIX CIIOCOOax
3aJIaHMsL.

BBINONHATE BBIUMCIEHUS] C MCIOJIb30BaHUEM (OpMyN N-ro uieHa apudMeTHuecKoi u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemrate 3amaun, CBsI3aHHBIE C YUCIOBBIMH ITOCIIETOBATEILHOCTSIMHI, B TOM YHCIIE 3a/1a4d
U3 pealbHOM KU3HU (C HUCIOIB30BaHUEM KaIbKYISATOPa, IU(PPOBBIX TEXHOIOTHA).

BeposiTHOCTB M CTATHCTHKA

W3Bnexkate ©u mpeoOpa3oBbIBaTh HWH(OpPMAIMIO, TMPEACTABICHHYI0 B  Pa3JIMYHBIX
WUCTOYHUKAX B BUJE TaONHIl, Tuarpamm, rpa@ukoB, MPEACTaBISATh JaHHbIE B BUIC TaOJHII,
quarpamm, rpa@ukos.

Pemrate 3agaun opraHM30BaHHBIM 1epeOOPOM BapHAHTOB, A TAKXKE C HCIOJIb30BAHUEM
KOMOMHATOPHBIX MTPaBWII U METOJOB.

Hcnonb3oBarh onucaTenbHble XapaKTEPUCTUKH JIJISI MACCBOB YMCJIOBBIX JIAHHBIX, B TOM
YUCJIE CPEHUE 3HAUYEHUS U MEphl paCCENBaHUS.

HaxoauTe YacTOThl 3HAU€HUIl M YacTOTHI COOBITHS, B TOM 4YHCJIE TIOJIB3YSChH
pe3ynbpTaTaMu MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUH.

HaxoauTh BEpOSITHOCTH CIy4YailHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM 4YHCIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU, B CEPUSIX HUCIIBITAHUM 10 TIEPBOTO
ycrnexa, B cepusax ucnbITaHuil bepnysm.

HNmeTts nipeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICICHUN BEPOSTHOCTEM.

Hwmetsb mpescTaBieHrne O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4ailHOM HM3MEHYMBOCTM M O pOJIM 3aKOHa OONBIIMX 4YHCET B MPHPOAE U OOIIECTBE.
Hcnonb3oBathk rpaduueckie MOJIENN: AEPEBO CIyYailHOrO 3KCIIEpUMEHTa, AUarpaMmbl Ditepa,
yucioBass mnpsmas.  OnepupoBaTh MOHATUSMHU: MHOYKECTBO, IOJMHOXECTBO, BBIIOIHATh



oncpanvi Haad MHOXCCTBAMM: O6LG,I[I/IHGHI/IG, NEpECCUCHUC, OOIMOJTHCHUEC, MNCPCUHUCIIATH
9JICMCHTLI MHOXKXCECTB, IPUMCHATH CBOMCTBA MHOXKECTB.

COJAEPKAHME YYEBHOI'O IPEIMETA «AJI'EBPA»

7 ky1ace

MaremaTu4yeckuii i3bIK. MareMaTH4ecKas MOJeIb.

YucnoBple M OyKBeHHble BbIpa:keHHsl. BrlpaxeHue ¢ ImepeMeHHON. 3HauyeHue
BeIpaxkeHus. [loncTaHOBKa BBIPAKEHUH BMECTO INEPEMEHHBIX. J[OMyCTUMBIE M HENOIYCTHMBbIE
3HAYCHUsI TIEPEeMEHHBIX. ApH(METHYEeCKHe CIOCOOBl peIIeHUs] TEKCTOBBIX 3aJad  Ha
3aBHCUMOCTh TPEX BENMYMH (3a1aud Ha JBIDKCHHE, Ha padoTy, Ha IOKYIKH), 3aJa4d Ha
npoueHThl.  Maremarnueckuil  s3bIK. MareMaTH4ecKue MOJENH, BHAbBl MaTeMaTHYEeCKHX
MOJIeNIel: aHaIUTHYecKass MOJielb, rpadudeckas Mozenb. MaremaTuyeckie MOJeIu  peabHbIX
curyanuii. YwucinoBoe paBeHcTBO. (CBOilCTBa  4YMCIOBBIX  paBEeHCTB. PaBeHCTBO ¢
nepeMeHHOH. [loHsATHE ypaBHEHUS W KOpHs ypaBHEHUs. [Ipeocmaenenue o pagHOCUTbHOCMU
ypasuenuil. Obnacmo onpedenenust ypasuenus (001acmos 0ONYCMUMbIX 3HAYEHUL NepeMeHHOIL).
JluneliHOe ypaBHEHHE C OAHOM nepeMeHHOM. IloHATMe ypaBHEHMS W KOpPHSA YpaBHEHHS.
[IpencraBieHne o paBHOCWIBHOCTH ypaBHeHWH. OOnacTh ompeneieHus ypaBHEHUs (00JacTb
JONYCTUMBIX 3HAYCHHUH TepeMeHHOH). Jlunetinvie ypasnenus ¢ napamempom. Koauuecmeso
KOpHell IUHetHo2o ypasHeHus. Pewenue nunelnvlx ypasHeHuul ¢ napamempom. JluneliHoe
YPaBHEHHE KaK MaTeMaTH4yecKas MOJENb pealbHbIX curyanuil. KoopaunaTtHas mnpsMas,
KOOpJMHATBl TOYKM Ha MpPSIMOH, paccTOSHUE MEXAY JBYMS TOYKAaMH KOOpPJIWHATHOMN
npsAMOi. YnCIOBbIE NMPOMEKYTKU. aHAJIUTUYECKass M T€OMETPUYECKas MOJENIH IPOMEKYTKOB,
ux o0o3HaueHue M Ha3BaHue. KoopnunaTHas npsimasi.

JIuneiinasi pyHKUIMS

JlekapToBBl  KOOpAMHATBI HA  IUIOCKOCTH. DOpMHpOBaHHME MPEACTABICHHM O
METANPEAMETHOM IOHATHM «KOOpAMHATBD». JIMHEHHOE ypaBHEHHME C JIBYMS IEPEMEHHBIMH.
JluHeliHble ypaBHEHHUs C JBYMS NEPEMEHHBIMM, TIpauUK JIUHEHHOro YpaBHEHHS C ABYMS
nepeMeHHbIMU.  JIuHeliHas  ¢yHKuus, rpaduk nuHeHONH (QyHKIMM, HauMeHbllee WU
HauOoblllee 3HA4eHUs] (PYHKUMH, BO3pacTaHHE U YObIBaHME JIUHEHHONW (QyHKUMU. DyHKIUA
npsiMasi IPOIIOPIIHOHANBHOCTD, ¢€ rpaduk. M3MeHenue nonoxenus rpaduka pynkiuny = KX
C wuW3MeHeHHWeM 3HadyeHus kodpduimenta K. YrioBod  k0IDGUIMEHT  MPSIMOW.
B3aumHoe pacnonoxenue — rpadpukoB  JuHEHHBIX  (QyHkumid.  Ilpumepst  QyHKIWMiA,
MIOJIy4aeMbIX B IIPOLIECCE UCCIEAOBAHMS PA3IMYHBIX PEAbHBIX IIPOLIECCOB U PEIICHHUS 3aad.

Cucrembl IBYX JTHHEHHBIX YPABHCHHH C IBYMS epeMEHHbIMHA

OCHOBHbIE TOHSTUS O CUCTeMax JBYX JIMHEWHBIX YpaBHEHUH C  JBYyMH
IIEPEMEHHBIMU. MeToAbl pEelIeHusT CUCTEM JBYX JIMHEHHBIX ypaBHEHMM C JBYMs
MepeMEeHHbIMU: TpadUUeCKHii, TOJCTAHOBKH M aireOpandeckoro cioxeHus. CHCTeMBI
JBYX JIMHEWHBIX YpPAaBHEHUH KaK MaTeMaTH4YEeCKHE MOJAEIU PEaJIbHBIX CUTyaluH. 3anadyu
Ha 3aBUCHMOCTb TpPEX BEJIMYMH, HA CMECH, PAaCTBOPHI, CIUIABbl, KOHIIEHTPAIMH, IMPOLIEHTHI,
OTHOIIECHHSI.

CreneHp ¢ HATypaJbHBIM IIOKAa3aTeJIeM U ee CBOICTBA

[TonaTtne creneHu ¢ HaATYpadbHBIM II0KAa3aTeIeM U €€ CBOMCTBA. YMHOXEHHE U
JICJICHUE CTEIIEHEW C OJIMHAKOBBIM II0KA3aTEJEM, BO3BEIEHUE CTENEHU B CTeNneHb. CTeneHu
C OAMHAKOBBIMU NOKazaTesssMU. CTENEHb C HYJIEBBIM OKA3aTENIEM.

OnHou/ieHbl. Apu(MeTHYECKHE ONepalii HAa/l OAHOYICHAMH

ITonarue onHouneHa. CraHpgapTHBIM BHJ ofHOuwiIeHAa. CIIOKEHHE M BBIYMTAHUE
OJIHOWICHOB. YMHOKEHHE OJHOWICHOB. B03BeleHNE OJHOWIEHOB B HATYPAJIbHYK CTEIEHb.
Jlenenue ogHOWIEHAa HA OAHOYJIEH.

MHoroujieHbl. ApupMeTHYeCKHE ONePANUHA HAJL MHOTOYWIEHAMH

ITonatue wmHorouneHa. CrnokeHWE W BBIYUTAHME MHOTOWIEHOB. YMHOMKEHUE
MHOIOYJICHa Ha OJHOWIECH. YMHOXEHHE MHOTOWIEHAa Ha MHOrowicH. Dopmyisl



COKpAIICHHOTO YMHOXXEHHWsI: KBaJpaT CYMMBI M KBaapar pazHocTH. Dopmysna pa3HOCTH
kBaparoB. @opMynbsl CyMMBI M Pa3HOCTH KyOOB. JleleHHEe MHOTOUYJICHA HA OJTHOYJICH.

Pa3zyioskeHne MHOTOYJIEHOB HA MHOKHTEIH

[lonssTe 0 pa3IOKEHUM MHOTOWICHA HAa MHOXHTETH W €ro HEoOXOIUMOCTH.
BriHeceHne 00mero MHOXHUTENS 3a CKOOKM, TPYINNHPOBKA, TMPUMEHEHHE (QOpMYII
COKpaIIeHHOr0 yMHOXeHUsA. KBaapaTHbIN TpeXuieH, pa3ioXKeHUEe KBAJIPATHOTO TpeXuseHa Ha
MHOxuTe. CokpalieHue anredpandeckux apoodei. ToxaecTna.

y Dwiknus

OyHkuusa y = X 2 u e¢ rpadguxk — mapabona. [oHsaTus «®epmmHa napadoiby,

«BETBU Mapadoib». BzanmHoe pacnonoxenue rpa@ukoB GyHKIui y = X2 uy= —X2. Ob6nactp

ornpezeneHus, 001acTe 3Ha4YeHUI (QYHKIMY, HaMMEHbIlee W HauOOJbIIee 3HAUCHUS
¢byHkuuu, Bo3pactanue W yObiBaHWe. [ 'paduueckoe pemieHne ypaBHEHHNA. 3HAKOMCTBO C
dbyHkoHnanpHON cuMBonukoi. Kycounas ¢yskius. IloctpoeHue rpadkoB KyCOUHBIX
(GyHKIMH, dYTeHHe TrpapuKoB (ONMHUCAHWE CBOWCTB (QYHKIHMH 1O Trpaduky).
I'padmueckoe uccienoBaHue KojudyecTBa pemieHuil ypaBHenus Buma f(X) = a. Iloctpoenue
rpauKoB QYHKIMH C BBIKOJIOTHIMU TOUYKAMHU.

BeposiTHOCTB U CTATHCTHKA

[IpencraBnenne JaHHBIX B BUJE TAOIUIL, JHarpaMm, rpauKoB. 3amorHeHue Tabull,
YTEHHE U TIOCTPOCHUE IUarpaMM (CTOIOMKOBBIX (CTOIOUATHIX) U KPYroBhIX). UTeHue rpadukoB
peanbHBIX MpoleccoB. M3Bnedenne nHGpOpMaIuy U3 JruarpaMM 1 TabJIHII, UCTIONb30BaHUE U
UHTEpIpeTanus JaHHbIX. OnucaTenbHas CTaTUCTHKA: CpeHee apuMeTHUecKoe, MeTuaHa,
pa3max, HanOoJbIlIee U HANMEHBIIIee 3HaUeHUs] Habopa YUCIIOBBIX JaHHBIX. [Ipumepsl
city4aifHON n3MeHYnBOCTH. CITy4aiiHbIi KCIIEpUMEHT (OTBIT) U CIy4YaiiHOE COOBITHE.
BepositHOCTB 1 9acToTa. Poh ManoBEpOSTHBIX U MPAKTHYECKHU IOCTOBEPHBIX COOBITHH B
npupoie u B obmecTse. MOHeTa U UrpajibHas KOCTb B TeOpUHU BeposiTHOcTel. ['pad, BepimHa,
pebpo. Crenens BepmuHbl. Yucno pédep u cymmapHas cteneHsb BepiiuH. [IpencraBnenue o
cBsizHOCTH Tpada. Llenu u nukisl. [Tyt B rpadax. O6xox rpada (siinepoB myTh).
[IpencraBnenne 06 opueHTUpOBaHHOM Tpade. Pemenue 3amayu ¢ momoristo rpados.

8 KkJace
Adaredpandeckue 1poou
J{poOHO-paniuOHAIbHbIE BBIPAKEHUS
Crenenp c LETBIM IIOKa3aTEJIEM. [IpeobpaszoBanue IpOOHO-TMHEHHBIX
BBIPDAKEHHI. CIIOKCHHE, YMHOXEHHUE, JeleHue. AnreOpanmyeckas apoos. Jlomyctumbie
3HAYEHUS MePEMEHHBIX B JIpOOHO-paIlMOHANBHBIX  BbIpakeHUsAx.  CokpalleHue

anreOpandeckux apooOeit. [lpuBenenue anreOpamveckux apoOed K oOImEeMy 3HaMEHAaTelIo.
HeiictBust ¢ anrebpandeckuMH JApOOSMHU: CIOXKEHHE, BBIYMTAHWE, YMHOXCHHE, JIEICHHE,
BO3BEJICHHE B CTeneHb. CTaHAapTHBIM BHJ TOJOXKHUTEIBHOTO yucia. Pemenne mpocTenmmx
TPOOHO-IIMHEHHBIX YpaBHEHU. [Ipeobpazosanue 8bipajicerutl, CO0epHCAuux 3HaK MOOYI.

Qpukuusa y= CpoiicTBa KBapaTHOro KopHsi. KBagpaTubie KopHu.

MHOXeCTBO palMOHANBHBIX uKcesl. CpaBHEHUE pAllMOHANBHBIX uHcen. JleicTBus c
panMoHaNbHBIMA uuciIaMu. KBanmpaTHeIi kopeHb W3 uucia. [loHatne 00 wupparmoHAIBHOM
yrcne. JlecaTuuHble NPUONVIKEHHS UpPpAIMOHAIBHBIX 4Yucel. CBoWCTBa apuU(PpMETHUECKUX
KBaJPAaTHBIX KOPHEHM W WX NPUMEHEHHE K TMPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHUN U
BBIUMCJICHHAM. J{eMCTBUTEIIBHEIC YHCIIA.

CreneHb cC 1enbIM MoKaszaTesieM u € cBoiicTBa. CTaHaapTHas 3alKiCh YHUCIa.

Ksagparnunas pynkumsa. Oysxnus y = kX2, e¢ cBoiicTBa u rpaduk. M3meHenue

rpaduka GyHKIUH Y = Kx? B 32BHCHMOCTH OT H3MEHCHHS 3HAYCHTS ko3¢ purmenTa K.
[Toctpoenue rpadukoB GyHKIHI

y=f(x+1),y=1(x) + m,y =f(x + 1) + m, ecnu uzBecren rpadpux pyuximu y = f(X).
®ynkuus y = ax?+ bx + ¢, eé cpoiictBa u rpaduk. I'paduueckoe pelieHHe KBaJIpaTHBIX



k
ypaBHeHul. DyHknus y = \/;
OopaTHas RPOHO[}CHI/IOH&]IBHOCTB.

Cesoticmsa qb);l}muuw y X . T'unepbona.

KBaagparubie ypaBHenus. Ksagparaele — ypaBHeHusi.  OCHOBHbIE — IOHSTHSA,
CBA3aHHbIE  C KBAJpaTHBIMH  ypPaBHEHUSIMU. ONPEICIICHUE KBAJApPAaTHOIO  ypaBHEHMS,
KOA(p(UIMEHTHl  KBAaApPaTHOTO YPaBHEHMS, KOPHH KBAaJpPAaTHOTO YypPAaBHEHUS, IOJHBIE U
HEIOJIHbIE, IPUBEJICHHBIE M HE IPUBEACHHBIC KBaJpaTHbIC YypaBHEHMs. J(MCKpUMUHAHT,
ONpeJeIeHUEe KOJUYEeCTBA KOpPHEHM KBAJpAaTHOrO YypaBHEHUs. HemonHele — KBaJapaTHbIE
ypaBHEHHs. JMCKpUMHMHAHT KBaAparHOro ypaBHeHus. DopMyrna KOpHEH KBaapaTHOTO
ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Perienuwe KBaapaTHBIX
yYpaBHEHHMH: HCHOJB30BaHUE (OPMYIBl JUIsI HAXOXKICHHUS KOPHEW, TrpaduuecKuil MeTo]
peleHus], pa3oKeHne Ha MHOXHUTENH, MOJ00p KOpHEH C UCHOoNb30BaHMEM TeopeMbl Buera.
KonnyecTBO KOpHEW KBAJpAaTHOIO YPAaBHEHUS B 3aBUCUMOCTH OT €ro JUCKPUMMHAHTA.
bukBanpaTHble ypaBHEHMs. YpaBHEHMsI, CBOJAUMbIC K JIMHEHMHBIM U KBaJpaTHbIM. KBagpaTHbie
YPaBHEHUS C IAPAMETPOM.

JIpoGHo-paniuoHabHbIe YpaBHeHHs. PannonanbHble ypaBHeHus. Pemenue npoOHO-
palMOHANBHBIX YypaBHEHMHA. MeTonbl pelleHds YpaBHEHMM: METOAbl  PaBHOCHUJIBHBIX
npeoOpazoBaHii, METOJ 3aMEHbI IepeMeHHOM, Tpadudeckuii Meroa. Vcnonp30BaHue CBOWCTB
GyHKIMI Tpu penieHUH YypaBHEHUW. IloHsATHME KBaJpaTHOrO  TPEXWIEHAa, pa3JIOKEHHE
KBaJpaTHOrO TpexujieHa Ha MHoxuTenu. llpencraBinenue o

PaBHOCUJIBHOCTHU ypaBHeHH. ppalnoHanbHble ypaBHEHHUS. \/f (x) = \/g (Y,) \/f (x)=a

Vpasnenus euoa X" =a. Ypasnenus 6 yeavix uucuax.
HepasencrBa

Yucnossle HepaBeHcTBAa. (CBOMCTBAa 4YMCIOBBIX HEpaBeHCTB. (CpaBHEHHE YHCENl H
BBIPQKEHHUI C MOMOIIBIO CBOWCTB YHUCJIOBBIX HepaBeHCTB. IIpoBepka crmpaBeIIMBOCTH
HEPABEHCTB IPH 33JaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepaBeHcTBO € 0OnHON nNepeMEeHHOW. PenieHue HEpaBEeHCTB € OJHOM IEPEMEHHOM.
Crporue u HecTporue HepaBeHCcTBa. (Oobnacms onpedeneHusi HepaseHcmea — (obaacmo
OONYCMUMbIX ~ 3HAYEHUL] NePEMEHHOL).

Pemenne nuHelHBIX HEpaBeHCTB. PaBHOCWIIBHBIE HEpaBEHCTBA. PaBHOCHIIBHOE
npeoOpa3oBaHue JIMHEWHOTO HEpaBeHCTBA. Pemenne TuHeHbIX HepaBeHCTB. KBaapaTHoe
HEPABEHCTBO M €ro peueHus. PenieHne KBaJIpaTHBIX HEPABEHCTB: HCIOJIb30BAaHUE CBOWCTB
U rpaduka KBaJpaTMUHOM (YHKIMH, METOJ| HWHTEPBAJOB. 3allUCh pELIEHHsS KBaJpPaTHOTO
HepaBeHcTBa. MccnenoBanue pyHKIIMM HA MOHOTOHHOCTb.

BeposiITHOCTB M CTATHUCTHKA

[IpencraBneHue JaHHBIX B BUJE TAOIUIL, JUarpaMm, rpaukoB. 3arnoaHeHue Tabull,
YTEHHE U IOCTPOCHUE AUarpaMM (CTOI0UYaTBIX U KPYToBBIX). UTeHne rpaduKoB peasbHbIX
npoiieccoB. M3pneuenne nHpopMaly U3 AUarpamMmm 1 TalJull, UCIIOJIb30BaHUE U
MHTEpIpeTanus JaHHbIX. OnucaTeNnbHas CTaTUCTHKA: CpeiHee apupMeTHuecKoe, MeIuaHa,
pa3max, HauOoJbllee 1 HauMEeHbIlIee 3HaueHUsI Habopa YMCIIOBbIX JaHHBIX. [IpuMepbl
ciy4aifHON n3MeHYnBoCTH. CiTydaiHbII 3KCIIEpUMEHT (OTBIT) U CIy4daiiHOe COOBITHE.
BepositHOCTB 1 yacToTa. Posib ManoBepOsATHBIX U PAKTHUECKHU JIOCTOBEPHBIX COOBITHI B
npupojie u B obmiectse. MoHeTa 1 UrpajibHas KOCTh B T€OpUHU BeposTHOCTel. ['pad, BepiinHa,
pebpo. Crenens BepiuHbl. Yucno pédep u cymmapHas crenenb Bepiut. [Ipencrasinenue o
cBs3HocTH Tpada. Llenu u ksl [lytu B rpagax. O6xox rpada (3itsiepoB myTsh).
[IpencraBienue 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ ToMomIbIo rpados.
MHO0K€eCTBO, 2JIEMEHT MHOKECTBA, IOAMHOXKECTBO. Onepanuy HaJ, MHOKCCTBAMH:
o0beIMHeHnE, TepecedeHue, nononHeHne. CBoiicTBa oneparuii HaJ MHOKECTBAMMU:
[IEPEMECTUTENIBHOE, COUETATENbHOE, PACIIPEAEIUTEIbHOE, BKItOUEHU. Vcronb3oBaHue



rpaduueckoro nNpecTaBIeHUs MHOKECTB JJI OMMCAHUS PeallbHbIX MIPOLECCOB U SBJICHUH, TPU
pemieHnu 3ana4. MizmMepenue paccenBanusi JaHHBIX. J(ucniepcust v CTaHAapTHOE OTKIIOHEHHE
YHUCIIOBBIX HAOOpOB. JlnarpamMmma paccenBanus. DeMEHTapHbIE COOBITHS CITy4alfHOTO OMBITA.
Crnyuaiineie coObITHs. BepostHoctu coObITHiA. OTBITH C pABHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
coObrTusiMu. CrryuaiiHblii BEIOOD. CBSI3b MEXK1Yy MaJIOBEPOSTHBIMU U TPAKTHUECKU
JIOCTOBEPHBIMU COOBITHUSIMU B TIpHPOJIe, 00IIecTBe U Hayke. JlepeBo. CBOWCTBA IEpEBHEB:
€MHCTBEHHOCTb ITYTH, CYILIECTBOBAaHUE BUCSIUEH BEPILUHBI, CBA3b MEK/Y YUCIOM BEPLUINH U
yucioM péodep. [IpaBuno ymHoxenus. [IporuBononoxxusie coobiTus. Jnarpamma Ditnepa.
OO0benunenue u nepeceueHue coobiTuii. HecoBMmectHsie coObiTus. @opmyiia ClI0XKEHUS
BEPOSTHOCTEW. Y CIIOBHAs BEpOSITHOCTD. [IpaBmiio ymHoxenus. HezaBucumblie COOBITHSL.
[IpencraBienue sKcriepuMeHTa B BUJIE iepeBa. Pelienune 3aa4 Ha HAX0XKJIEHUE BEPOSTHOCTEH C
MOMOIIIBIO IEPEBA CIYYaliHOTO SKCIEPUMEHTA, TuarpaMm Jitiepa.

9 kaace

HepaBencrBa. CucreMbl HepaBeHCTB. JIMHelHble U KBaJpaTHbIE HEPaBEHCTBA.
Pewenue yenvix u OpoOHO-payUOHATbHBIX HEPABEHCNE MEMOOOM UHMEPBATIO8.

Haxoxxnenne o6nactu omnpeneneHus BblpaxkeHus. Ormnepanuu HaJ MHOXKECTBaMHU.
['paduueckoe mpencTaBieHHe IOJMHOXKECTBA, OOBEAMHEHHE M TIEPECEUYCHHE MHOXKECTB C
IOMOIIbI0 KpyroB Oiinepa. CuCTEeMbl M COBOKYMHOCTH HEPABEHCTB C OAHOM INEepEeMEHHOM.
N300pakeHne pemeHns CUCTEMBbl HEPaBEHCTB Ha YHCIOBOW TPSAMOW. 3ammch pEHICHUs
CHCTEMbl HEPABEHCTB. YPAaBHEHUS U HEPABEHCTBA, COJEpIKaIlMe MEPEMEHHYIO IO0Jl 3HAKOM
Monyist. HepaBeHCTBa M cCTEMBI HEPABEHCTB C IBYMSI IEPEMEHHBIMU.

Cucrembl ypaBHenmii. [loHATHe O palMOHAJBHBIX YPaBHEHMAX C  JABYMS
nepeMeHHbIMH. JIMHEHHOE ypaBHEHHE C JBYMs IEpeMEHHBIMU. [Ipsamas kak epaguueckas
unmepnpemayus IUHENH020 YpasHeHus ¢ 08yMs nepemeHnvimu. I'paQuk ypaBHEHHS C JByMs
NepeMeHHBIMH. PaccTosiHue MeXay IBYMs TOYKaMU KOOPJMHATHOW IUIOCKOCTH. YpaBHEHHE
okpykHocTH. CHCTeMBl ypaBHEHMH C JByMs IIepeMEHHbIMH. MeTO/bl pelleHHs CUCTEM
JUHENHBIX YpaBHEHUN C JBYMs TEPEMEHHBIMU: 2cpaduuecKkuil Memoo, Memoo CIONCEHUs.,
METO/ MOJICTAHOBKHU.

CucteMbl ypaBHEHWH KaKk MaTeMaTHYECKHE MOJIEIH PEabHBIX CHTYalWi.
Cucmemvl TUHEUHBIX YPASHEHUN C NAPAMEMPOM.

Yucaosble pynknun. Omnpenenenne uyucioBod ¢GyHkuun. CrnocoObl  3agaHus

¢GbyHKLIMI: aHanUTHYeCKuH, rpadudeckuit, TabnuuHbiid. CBONCTBAa (QYHKIIUM:
obnacte ompeneneHus, o00JacTh 3HAUYCHUW (YHKIMH, MOHOTOHHOCTH, HAWUMEHbIEE U
HauOoJbllee 3HaueHUS (QYHKLUMH, BBINYKJIOCTh, OrpaHWYeHHOCTb. Hymum  dyHkuy,
NPOMEXYTKA  3HaKomoctosHcTBa. Uérnele u  HeuérHple ¢Qynkumun. [lepmoamdeckue
Gyrkuun. Oynkun y = x* (N € N), ux cBoiictBa u rpaduku. Oynkuus y = x ~ * (n € N), ux
cBoiictBa u rpaduku. UccienoBanue pyHKIUHU TO ee rpaQuKy.

(DYHKLII/II/IW = X3, Yy =, ux cBoiictBa u rpaduku. Iloctpoenue rpadukoB ¢yHKIMH,
COJIepKAIINX NEPEMEHHYIO 1101 3HAKOM MOIYJIS.

Kycouno 3ananabie pyHKITUH.

IIporpeccuu. IloHsTHE YKMCITIOBOM IMOCIEAOBATEIBHOCTH, CHOCOOBI 3a/IaHUsI YHCIOBBIX
nocienoBarenbHOCcTed. Buasl nmocnenoBatensHocTeil. Apudmernueckas mporpeccus, Gpopmyna
N-ro wieHa apupMeTUYECKONl NpPOrpeccHH, XapaKTepUCTHUYECKOE CBOMCTBO apupMeTHdyecKon
nporpeccuu, (opMmyna cyMMbl KOHEYHOM apudMeTHdeckod mporpeccuu. I'eomerpuyeckas
nporpeccusi, GopMyiia n-ro 4jieHa reoMeTpUIeCKON MPOrpeccuu, XapakTepUCTUYECKOE CBOHCTBO
reOMETPUYECKON Tmporpeccu, (GopMyia CyMMbl KOHEYHOM TI€OMETPUYECKOW IPOrPECCHH.
[Iporpeccuu u 6aHKOBCKHUE paCUETHI.

CraTuCTHKA ¥ TEOPUA BEPOSTHOCTEMH
[IpencraBnenue NaHHBIX B BHJE TAONMI, Auarpamm, rpadukoB. 3aroyiHEHHE TaOJHI,
YTEHHUE W TIOCTPOCHHUE auarpaMm (CTOJIOYATBHIX W KPYroBbiX). UTeHHe TpaduKoB pearbHBIX



nporeccoB. M3Bneuenne wuHQoOpManuMM U3 gUarpaMM M TaOJIML, UCMOJNb30BAHUE U
UHTEepHpeTanus JNaHHbIX. OnucarenbHas CTAaTHCTUKA: CpeaHee apupMeTHdecKoe, MeIuaHa,
pasmax, HauOojblllee M HauMEHblee 3HAYCHHMs HaOopa 4YMCIOBBIX JaHHBIX. [Ipumepsl
cly4aiHOM u3MeHuYuMBOCTU. CllydallHbIM O3KCHEPUMEHT (ONbIT) M CIydyallHOE COOBITHE.
BepositHocTh M 4yacToTa. Posib ManmoBEepOATHBIX M NPAKTUYECKU JOCTOBEPHBIX COOBITHI B
npupojie U B obmiecTBe. MoHeTa U UrpajbHas KOCTh B TeopuH BeposiTHocTel. ['pad, BepmmHa,
pebpo. Crenenp BepiiuHbl. Yuciio pédbep U cymmapHas cTeneHb BepwiuH. [IpencraBienue o
cBsizHoctu rpada. Lenmum u nwmknel. Ilytm B rpadax. OOxox rpada (diinepoB ImyTh).
[IpencraBaenne 00 opueHTHpoBaHHOM rpade. Pemenue 3amad ¢ nomouipio  Ipados.
MHOX€eCTBO, 2JIEMEHT MHOXECTBa, HNOJAMHOXecTBO. Omnepauuu HajJg  MHOXKECTBaMU:
o0beIMHEHHEe, IepecedyeHue, pgonojgHeHue. CBOMCTBa  omepauuii  HajJ  MHOXKECTBAMHU:
IIEPEMECTUTENIBHOE, COUYETATENIbHOE, pACIpENENUTENbHOE, BKIOUeHus. lcnosb3oBaHue
rpau4ecKoro MnpeicTaBIeHUs] MHOKECTB Ul ONMCaHMsI PeabHBIX IPOLIECCOB U SIBIECHUH, IPU
pemienun 3anad. M3mepenue paccenBanus AaHHbIX. JlUcriepcuss M CTaHAAPTHOE OTKIOHEHUE
YUCIOBBIX HAaOOpoB. Jluarpamma pacceMBaHUs. DJIEMEHTapHbIE COOBITHS CIIy4allHOIO OIbITA.
Crnyuaiinbele coObiTus. BeposiTHocTH cOOBITHI. ONBITHI ¢ pAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coobitusiMu.  Ciyuaiiubiii  BeiOOp. CBfA3b MEXAY MAJIOBEPOSTHBIMM M NPAKTHUYECKU
JIOCTOBEPHBIMU COOBITUSIMH B TpHUpoze, oOmiecTBe W Hayke. JlepeBo. CBoOHCTBa JIepEeBBEB:
€AMHCTBEHHOCTb IIyTH, CYLIECTBOBAHME BMCSUYEH BEPIUMHBI, CBSI3b MEXAY YMCIOM BEPLIMH U
grciaoMm pédep. IlpaBuno ymuoxkenus. IlpormBomomnoxubie coObiTH. [umarpamma Diinepa.
OOvenunenne u mnepeceyeHue coObITH. HecoBmecTHble coObiTHs. PopMmyna CIOXEHUS
BEpPOATHOCTEH. VYclloBHas BeposTHOCTh. IIpaBuiio ymHOeHus. HesaBucumble coOBITHSA.
Pemenne 3aga4 Ha HaX0XKJIEHUE BEPOSITHOCTEHN € IMOMOILBIO AEPEBA CIy4alHOIO HKCIEPUMEHTA,
nuarpamm Oitniepa. [lepectanoBku u gakropuan. CoueTaHust ¥ YUCIO cOYeTaHUU. TpeyrobHUK
[Tackans. Pemenue 3a1ay ¢ UCMONb30BaHUEM KOMOMHATOpUKU. ['eomeTprueckass BEpOSTHOCTD.
CrnyyaliHplii BBIOOp TOYKM M3 (UIypbl Ha IUIOCKOCTH, U3 OTpe3Ka M M3 JAYTH OKPYKHOCTH.
Hcneitanne. Yenex n Heynada. Cepust McnbITaHMM 10 nepBoro ycrexa. Cepusi UCHBITaHUN
bepnymiu. BepostHocTu coObiTuii B cepun ucnbiTanuii bepnymmm. CnyuaiiHas BelnyuHa U
pacnpezneneHue BEposSTHOCTEH. MaremaTtudeckoe oxuaaHue U jgucnepeud. lIpumepst
MaTeMaTHUYeCKOr0  OXHUJAHMSI KaKk TEOPETUYECKOTrO CPEAHEr0 3HAYEHUS  BEIUYUHBI.
MaremaTtnueckoe 0XHIaHWE W AMCIIEPCUS CIIyYalHOM BEJIMYMHBI «UYHUCJIO YCIIEXOB B CEpUU
ucnelTanuil bepuymnu». Ilonarue o 3akoHe Oonbmmx uucen. M3mepeHue BepoSATHOCTEM ¢
MOMOIIIBIO YacTOT. Posib 1 3HaUeHHue 3aKoHa OOJIBIINX YUCEN B IPUPOJIE U OOIIEeCTBE.

Pemenne TtexkcToBBIX 3amau (3
roga oOyuyenuss) 3agaum Ha  Bce
apugMeTHYECKHUE AeHCTBUA

Pemienne TEKCTOBBIX 3amad apuPMETHIECKHM CIocoOoM. Mcmonmp3oBaHue TaOIHII,
CXeM, YepTexkeil, APyrux CpeACTB MPeACTaBICHUS JAHHBIX NP PELICHUHN 3a1a4H.

3agayu Ha IBU:KeHHUe, pa00Ty M MOKYNKH

AHanmu3 BO3MOXXHBIX CHUTYyallMii B3aUMHOIO pAacloOJIOKEHUS OOBEKTOB TPU  UX
JIBI>KEHUH, COOTHOIIICHHSI 00BEMOB BBITIOHSAEMBIX paOOT MpU COBMECTHOM paboTe.

3agauyu HA YACTH, 101, TPOIEHTHI

Pemenne 3amau Ha HaXOXKJIEHHE YacTH YKCIa W YHCJIA TI0 €ro JacTh. PemeHne 3aqad Ha
HpOLEHTH! U 1oau. [IpuMeneHre nponopuuii mpu pereHnu 3aaad.

Jlornueckue 3agauu

Pemenne nornyeckux 3aaay. Perenne noruueckux 3aaau ¢ moMoIbio rpagos, Tabiuil.

OcHOBHbBIE MeTO/IbI peleHust TEKCTOBBIX 3aaau: apu(METHYECKHH,
anreOpanyeckuii, nepedop BapuaHToB. llepBuuHBIE TpeACTaBICHUS O JAPYrUX METOAax
pemicaus 3agad  (reoMeTpUyecKre U rpadHuyuecKre METOIb).

Hcropusi maTemaTuku (3 romxa odyueHus)

Bo3HUKHOBEHHE MaTeMaTUKH Kak Haykd, d3Tanbl ee pa3BUTHS. OCHOBHBIE pa3eibl



MaTeMaTuKH. Beiiaromuyecs MaTeMaTUKH U UX BKJIAJ B Pa3BUTHE HAYKH.

beckoHEYHOCTP  MHOXECTBa  MPOCThIX uucend. Yucna U JUIMHBL  OTPE3KOB.
Panmonansubie yncna. [lotpedHOCT B MpparmonanbHbix yncnax. llkona [udgaropa

3apoxaenue anreOpel B Hempax apudmeruku. An-Xopesmu. PoxaeHune OyKBEeHHOU
cumBoiuku. I1. ®epma, ®. Bumer, P. Jlekapr. Hcrtopus Bompoca o HaxoXaeHUU GOPMYIT
KOpHEH anreOpandeckux ypaBHEHHI crenenel, Oonpimx uersipex. H. Tapranss, k. Kapaano,
H.X. AGens, D. l'anya.

[TosiBieHne Merosa  KOOpPAMHAT, IO3BOJISIIOIIETO  IEPEBOAUTH  T'€OMETPUUYECKUE
00beKkThl Ha s3bIK anreOpel. llosBnenme rtpadukoB ¢ynkmuid. P. Jekapr, II. ®depwma.
[Ipumepsl pa3nUUHBIX CUCTEM KOOPJIMHAT.

3anaua Jleonapao ITusanckoro (Pubonayun) o kpoaukax, yncia Oubonayun. 3agada o
maxmatHou f1ocke. CXOAMMOCTh T€OMETPUUYECKON TPOTPECCHU.

Hctokum Teopum BepoOSTHOCTEW: CTpaxoBoe neno, aszaptHele urpel. [I. dDepwma,
b.Ilackane, f. bepuymnu, A.H.Koamoropos.

Ponb poccuiickux ydeHnblx B pa3BuTuu marematuku: JI. Ditnep. H.U. JloGaueBckuid,
I1.J1.Ye6bimes, C. Koanesckas, A.H. Konmoropos.

Marematuka B pasButuu Poccum: Iletp |, mkonma MareMaTH4ecKMX Hayk.

TEMATHYECKOE INTAHUPOBAHUE

7 kJj1acc
No Pa3nensl Komn-Bo KonTposbhbie
4acoB paboThl
MaremaTnueckuil si3bIK. MaTeMarudeckass MOAENb 10 1
Jluneitnas GyHKUUSA 12 1
Cucrembl IBYX JIMHEHHBIX YPAaBHEHHUH C IBYMS 13 1
MIePEeMEHHBIMU
4 CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEJIEM U €€ CBOHCTBA 8
5 Onnounensl. Onepaiyu HaJ OTHOWICHAMH 8 1
6 MHuorounensl. Onepanuu HaJ MHOTOWJIEHaMHU 18 1
7 Pa3nosxeHrne MHOrOYJI€HOB HA MHOYKUTEIU 18 1
8 DdyHKIMSA y =X° 8 1
9 BeposiTHOCTB U cTaTUCTHKA 34 2
10 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM 7 1
Hroro 136 10
8 kiace
Ne Pasznensr Kon-Bo KoHnTtposnbHbIe
4acoB paboThI
IToBTOpenue kypca 7 kinacca 2
Anrebpanueckue 1poou 24
3 KBanpatsslii kopeHb. CBONCTBA KBaJpaTHOTO KOPHS. 22
OyHKIUA
y=vx
KBagparnunas pynkius, GyHKIus y= % 17
5 KBanpaTHbsle ypaBHEeHUs 18




Hepasenctpa 15
7 BeposTHOCTB U cTaTUCTHKA 34

[ToBTOpEHME, cucTEMaTH3AIUS M 0000IICHUE 3HAHUI 4

Uroro 136 12

9 kaacce
Ne Paszpenst Koi-BO KoHntposbnsie
4acoB paboThI

1 [ToBTOpenue kypca 8§ kiacca 4
2 HepaBeHcTBa 1 cuCTEMBI HEPABEHCTB 18 1
3 Cucrembl ypaBHEHUH 20 1
4 Yucnosbie GyHKIIUU 24 2
5 [Iporpeccun 20 2
6 BeposiTHOCTB U cTaTUCTHKA 34 2
7 [ToBTOpenue, cucremaru3anus u 0000IICHIE 3HAHUN 16 2

Htoro 136 10

OuneHka IVIaHUPYeMBbIX Pe3y/1bTATOB

Cucrema OLICHKM JOCTH)KEHHUS IUJIAaHUPYEMbBIX pPE3yJbTaTOB OCBOEHUS OCHOBHOMU
0o0pa3oBaTeNbHON  MPOrpaMMBbl OCHOBHOT'O o0miero o0pa3oBaHuUs IIPEII0JIaraet
KOMNIEKCHbIIL  nO0X00 K  OUeHKe pe3ynbmamog o0pa30oBaHMs, MO3BOJIAIOIINN BECTH
OLIEHKY  JOCTIDKEHHMsS  YJallUMHUCS  BceX TpE€X  TIpylmm pe3ylbTaToB  OOpa3OBaHMS:
JUYHOCHIHBIX, MEMANPEOMEMHBIX Y NPEOMEMHBIX.

Cucrema OLEHKH NIPENYCMATPUBAET YPOEHEGbLI NOOX00 K COJEPKAHUIO OLICHKU U
MHCTPYMEHTAPUIO A1 OLIEHKH JOCTHUXEHMS IJIaHUPYEMBIX pPE3yJbTaTOB, a TaKXKe K
IIPEJCTaBICHUI0 W HHTEPIPETAlH PE3YIbTaTOB U3MEPEHUM.

OnHMM W3 TPOSIBICHUH YpPOBHEBOTO NOJAXOJA SBJISETCS OLIEHKa HWHAMBUAYAJIbHBIX
00pa3oBaTEeNbHBIX JOCTHKEHMH Ha  OCHOBE  «METO/Aa  CIOXKEHHs», TpU  KOTOPOM
¢bukcupyercss  TOCTUIKEHHE  YPOBHS, HEOOXOAUMOrOo s  YCHEIIHOTO  IMPOJOJIKEHUS
00pa3oBaHUsl U peajlbHO JOCTUTaeMOro OOJIBIIMHCTBOM YYAIIHUXCS, U €ro NPeBBIIICHUE, YTO
NO3BOJIAET BBICTpauBaThb MHJWMBHUAYaJIbHbIE TPACKTOPUU JABMXKEHUS C YYETOM  30HBI
Omwkaiiiero  pa3BUTHSA, (OpPMUPOBATH  MOJOXKHUTENBbHYIO  y4eOHYI0 M COLHAIBHYIO
MOTHUBAIIHIO.




YPpoBHM NOATOTOBKH YYAIIMXCSl M KPUTEPHHU YCHELTHOCTH 00y4eHust

YpoBHu

AnroputmMuyeckas
JIeTEIBHOCTD C
MOACKA3KOU

2.BocnipousBeieHue

Anroputmuyeckas aesi-
TEIBHOCTh 0e3
MOJICKa3KU

3. [lounmanmue

HesarenpHOCTb pU
OTCYTCTBUU ABHO
BBIPAKEHHOTO
ajnropuTMa

4, OBJ'Ia)]eHI/Ie YMCTBEHHOH

TBopueckas
UCCIIEZI0BATENbCKAS
JIeATENbHOCTD

T¥Yopnganue
Pacno3naBath OOBEKT,

HaXOIHUTh HYXKHYIO (hop-
MyJly, IpU3HAK, CBOICTBO U
T.I.

«4)3HaTh POPMYIUPOBKH BCEX

TIOHSITUM, UX CBOMCTBA,
MIPU3HAKH, POPMYIIBIL.
YMeTh BOCTIpOU3BECTH
JI0Ka3aTeNbCTBA, BEIBOIBI,
yCTaHABJIUBATh
B3aMIMOCBSI3b, BEIONPATH
HY>KHOE JJISI BBITTOJTHCHHUS
TAHHOTO 33/IaHUS

«5)/lenaTh JOrH4YeCKHe 3a-

KJIFOYEHMsI, COCTABJISIT
aITOPUTM, MOZIENb He-
CJIOKHBIX CUTYalMH

B coBepuieHCTBE 3HATH

«SMEAVOLTOH TEAVPHCTL IO

CBOOO/THO OPHEHTUPOBATHCA
B HEM.

HNMeTh 3HaHUS U3
JOMOIHHATEIBHBIX
HCTOYHUKOB. Bajersb
OTIePAIUSMHU JIOTHYECKOTO
MBIIIEHHUS.

CocTaBasiTh MOJENE JII000MH
CUTYAaIIHH.

[pakTuka «3»

YMeTh BBINOIHSTH 3a1aHUS
no o0Opasiy, Ha Hemo-
CPEICTBEHHOE
npuMeHenue Gopmy,
MPaBUI, HHCTPYKLHUH U T.J.
YmeTb pabotats ¢ yued-
HOH U CIIPaBOYHOU
JUTEPA-TYPOH, BHIIIOIHSTh
3ajaHus1, TpeOyroLme He-
CJIO’KHBIX ITpeoOpa3oBaHmit
C IPUMEHEHHEM U3y-
4aeMoro MaTrepuaia

YMerh NIPpUMEHSTH I10JIYy-
YCHHBIC 3HAHUS B Pa3yiny-
HBIX CUTYalHsX.
BuINoJHATH 3a1aHUsS
KOMOMHHUPOBaHHOTO
XapakTepa, CoepKaIux
HECKOJIbKO TOHSTHH.
YMeThb npUMeHATH 3HAHUS
B 110001 HECTaHIAPTHON
CUTYyaLluH.
CamocTosITeIbHO
BBINOJHATHL TBOPYECKHE
HCCIIeI0BATEIILCKUE
3aJlaHusl.

Boinoansates QyHKIMN
KOHCYJIbTaHTa.




KPUTEPUHN U HOPMbI OHEHKHU ITPEIMETHbBIX PE3YJIbTATOB YYHAIIUXCSA

OueHka NMCbMEHHBIX KOHTPOJIbHBIX Pa0d0T yUalIuxcs

OtMeTKa «5» CTABUTCA B CJIAYIOLIAX

cay4yasix: - paboTa BBIIIOJIHEHA ITOJHOCTHIO.

- B JIOTHYECKUX PACCYKJICHHUIX U 000CHOBAHUAX HET MPOOEIIOB U OMIHOOK;

- B pEIICHUH HET MaTeMaTHYECKUX OUIHMOOK (BO3MOKHA OJJHA HETOYHOCTh, ONMCKA, HE
SIBJISTFOLIASICS CICCTBUEM HE3HAHHS WM HETIOHUMAHUs Y4eOHOTO MaTepuana);

OTMeTKa «4» CTaBUTCS, €CJIN:

- paboTa BBINOJIHEHA TOJHOCTHIO, HO 0OOCHOBAHMS LIIATOB PEIICHHUS HEOCTATOUHbI (ecin
yMeHUsI 000CHOBBIBATH PACCYKJCHHUS HE SBIISUINCH CTICIIUATILHBIM 0OBEKTOM IIPOBEPKN);

- IOMyIIeHa OJIHA OIIMOKA WK IBa-TPH HEJ0UYETa B BBIKJIAIKaX, YepTekax UK rpadukax (eciu
9TH BUABI paOOTHI HE SBISUTUCH CHIEIIMATBHBIM 00BEKTOM IIPOBEPKH);

OTtMeTKAa «3» cTaBUTCS, €CJIN:

- IoTy1eHbl 0oJiee 0AHOM omMOKK win 6oJiee IByX- TpeX HEJ0YETOB B BBIK/IAKAX,
yepTekax Wi rpaduka, HO yJaluics BiajeeT 00s3aTeIbHbIMI YMEHUSMHU 10
POBEPSIEMON TEME.

OTMeTKA «2» CTAaBUTCS, €CJIH:

- IOTIYIIIEHBI CYILECTBEHHbIE OIIMOKH, IIOKA3aBIINe, YTO yJallUiicsa He BiIajieeT 003aTelbHbIMU
3HAHMSIMU 110 IaHHOU TeMe B TOJIHOM Mepe;

- paboTa mokasasa MoJIHOE OTCYTCTBHE Y YUallerocsi 00s3aTeNIbHbIX 3HAHUH, YMEHUI 110
IpoBepsieMON TeMe WU 3HAYUTEIbHAsl YaCTh paOO0ThI BBINOJIHEHA HE CAMOCTOSITENIBHO.
Oo6mas kaaccupuranus omudoOK.

I[Tpu oneHke 3HaHUH, yMEHUI U HABBIKOB YYaIlIUXCsl CI€IyeT YUUTIBATh BCE OIIUOKH
(rpyObie 1 HEerpyObie) 1 HEJOUCTHI.

I'pyObiMH cUuTAIOTCH OLIMOKH:

-HE3HaHUe OIPEeIeTCHHs] OCHOBHBIX MOHSTHUM, 3aKOHOB, ITPABHJI, OCHOBHBIX MOJIOKEHUN TEOPHUH,
He3HaHue GOpMYIl, OOLIECTIPUHATHIX CUMBOJIOB 0003HAUYEHUH BEJTMYUH, €ANHUI] UX U3MEPEHUS;
-HE3HaHNE HAaMEHOBAaHUI €IMHUI]

U3MEPEHMSI; ~-HEyMEHHUE BbIIETUTD B

OTBETE IJIaBHOE;

- HEyMEHHUE NPUMEHSATh 3HaAHUSI, aJITOPUTMBI JUIsl pEILIEHUs

3a/1a4; - HEYMEHHE JIeJaTh BbIBOABI M 0000ILEHNUS;

-~HEYMEHHE YUTATh U CTPOUTH IpaduKy;

- HEyMEHHE MOJIb30BaThCs MEPBOUCTOUHUKAMHU, YUCOHUKOM U

CIPAaBOYHHUKAMM; - IOTEPsI KOPHS WM COXPaHEHHE TOCTOPOHHETO KOPHS;

-oTOpacsiBaHue 6€3 00bSICHEHUH OTHOTO

U3 HUX; - PAaBHO3HAYHbIE UM OLIMOKU;

- BBIYMCJIMTEIbHBIC OIUMOKH, €CJIM OHU HE SBISIOTCS

OTIMCKOM; — JIOTHYECKUE OIINOKH.

K Herpy0bIM omu0kaM cienyeT OTHECTH:

- HETOYHOCTh (POPMYJIUPOBOK, ONPEIEIECHUM, NOHATHH, TEOPUH, BbI3BaHHAsL HEMIOJIHOTOU
OXBaTa OCHOBHBIX IIPU3HAKOB OMNPEAEISEMOro MOHATUS WU 3aMEHOM OJTHOTO - IBYX U3
3TUX NIPU3HAKOB BTOPOCTENIEHHBIMY;

-HETOYHOCThH IrpaduKa;

- HepalMOHAJIbHBII METO/1 PellieHus 3aJjaui WK HeJOCTaTOYHO MPOAyMaHHbIH IJIaH OTBETa
(HapylLIeHUe JOIMKH, IOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMN);

- HEpalMOHAJIbHBIE METO bl PA0OTHI CO CIIPAaBOYHOHN U APYroi

JUTEpaTypO; ~-HEyMEHHE pelIaTh 3aJa4l, BBIIOJIHATD 33JJaHUS B

o011eM BUIIE.

Henoyerammu sBisroTCS:

- HepaIMOHAJIbHBIE TIPUEMbI BBIYHUCIICHUH U IPe0o0pa30BaHMIA;



- HeOpEIKHOE BHITIOTHEHHE 3aITUCEH, YepTeXKeH, CXeM, TpaduKOB.

[IpenomaBanue anredpsl B 7-9 kitaccax Benercs mo Y MK, co31aHHOTO aBTOPCKUM KOJUIEKTHBOM
noj pykoBojactBoM A.I'. Mopakosuua. B YMK BxoasT cOOpHUKH KOHTPOJIBHBIX paboT 110
KaxJomMy kinaccy. Kakaas KOHTpoJsibHas paboTa mpejcTaBieHa B 4 BapuaHTax, mpuiem, 3 u 4
BapUaHTHI CIIOKHEE, 4yeM 11 2,9To obJieryaer ocymecTBieHue 1udhepeHaaIbHoro oaxona K
yuamumcs. [locnenusis pabota sBiseTcss UTOTOBOM.

Bce xoHTposbHbBIE pabOThl UMEIOT OIMHAKOBYIO CTPYKTYpY. Kaskp1ii BApHaHT COCTOUT U3 TPEX
yacrell. [lepBas yacTh BKiIo4aeT MaTepuan 0a30BOro ypoBHsI MaTeMaTHUYECKON OATOTOBKU
yuanxcs. BeimogHeHue 3Toit yactu paboTy rapaHTUPYET ydaleMycs MOoJIy4eHue
yIIOBJIETBOPUTEIHHON OTMETKH. BTOpas yacTh paboT comepkutT O6oee CIOKHBIE 331aHus C
TEXHUUYECKOH TOUKH 3peHUsl. TpeThsi 4aCTh COACPKUT 3a/1aHuUs, KOTOPbIE MOKHO
OXapaKTepHU30BaTh KaK TBOpUYECKHE. YTOOBI MOIYUUTh XOPOIIYIO OIICHKY, YUaIIHNHCs JOKEH
BBIMIOJTHUTH KpoMe 0a30BOI 4aCcTH BTOPYIO WU TPETHIO YacTh paboThl. [ momyyeHus
OTJIIMYHON OLIEHKU HY)KHO BBITIOJHHUTH BCIO paboTy. OTMETKa 32 KOHTPOJIBbHYIO paboTy HE
CHU)KAETCs, €CII €CTh OJHa OMIMOKA WJIHM MOTPEIIHOCTb, TOMYIIeHHas B 0a30BOi yacTu paboThlI.
Cnucok nutepaTypsbl:

1. Anrebpa. KontponbHbie paboThl 11 7 Kinacca o0ieo0pa3oBareiabHbIX yupexaeHuid/ JI.A.
Anekcanaposa; noj pegakuuei A.I'. Mopakosuya. -M.: Muemo3uHa, 2016.

2. Anre6pa. Kontponbabie paboThl 1yt 8 kitacca o0ieodpa3oBarenbHbIX yupexaenuii/ JI.A.
AunekcansipoBa; noa penakiuueit A.I'. Mopakosuya. -M.: Muemo3una, 2016.

3. Anre6pa. KontponbsHbie paboTsl 41 9 kiacca o0iieo0pa3oBarenbHbIX yupexaeHui/ JILA.
Anekcanaposa; noj pegakuueit A.I'. Mopakosuya. -M.: Muemo3uHa, 2016.

KonTponbabie paboTsl oopmisitores cornacHo «llonoxenuto o hopmupoBanuu hoHaa
OLICHOYHBIX CPEJICTB IS IPOBEIECHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOMN
aTTeCTalUu.

OneHka yCTHBIX OTBETOB y4alIMXcsl 10 MATeMaTHKe
OTBeT OLIEHUBAETCSI OTMETKOM «5», €Clli YUCHUK:

-[TOJTHO PACKPBLIT COJIEpIKAaHUE MaTeprajia B 00beMe, IPeayCMOTPEHHOM IPOTPaMMO U
Y4eOHUKOM;

-M3JI0KHII MaTephall TPAMOTHBIM S3BIKOM, TOYHO HCITOJb3YsS MaTeMaTHUYECKYIO
TEPMHUHOJIOTHIO W CUMBOJIMKY, B OTIPEICICHHOM JJOTHYECKON TOCIIEI0BATEIbHOCTH;
-[IPaBHJIHLHO BBIMOJHII PUCYHKH, YSPTEIKH, IPa(UKH, COMYTCTBYIOIINE OTBETY;

-MoKa3ajl yMEHHE WJUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IPUMEpPaMH, MPUMEHSATh €€ B
HOBO CUTYaIlMH MPH BBIMOJHEHUU TPAKTUUECKOTO 3a/IaHMHS;

-[IPOJICMOHCTPUPOBAJ 3HAHME TEOPUH paHEe M3YUYCHHBIX COMYTCTBYIOMIMX TEM,
c(OPMHUPOBAHHOCTh M YCTOMYUBOCTh MCIIOJIB3YEMbIX MPU OTBETE YMEHUN M HABBIKOB;

-0TBEYAJl CAMOCTOSATEIIbHO, 0€3 HABOASIINX BOIPOCOB YUUTEIIS;

-BO3MOJKHBI OJIHa — JIB€ HETOYHOCTH TPU OCBEIECHUH BTOPOCTEIICHHBIX BOIPOCOB HJIU B
BBIKJIaJIKaX, KOTOPbIE YUCHHK JIETKO MCIPABUIT MTOCTIC 3aMEYaHUsT YIUTEJIS.

OTBET OLIEHUBAETCS OTMETKOM «4», €CITH YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHHUSIM Ha OLEHKY
5y,

HO TIPU ATOM MMEET OJIUH U3 HEJAOCTATKOB:

-B M3JIO)KEHUU JOMYIIEHbl HeOOMNbINe MpoOesbl, He HCKA3UBIIEe MaTeMaTHYeCKOe
CoJIep’KaHue OTBETA;

-JIONYILEHbl OAWH — JIBa HEJ0YETa NPHU OCBEUICHWU OCHOBHOI'O COJIEpKaHUsl OTBETA,
WCIIPaBJICHHBIC TTOCIIC 3aMEUYaHUs YUUTEIIS;

-JIOTYIICHBI oIMOKa uiau Ooyiee ABYX HEIOYETOB MPH OCBEIICHUHU BTOPOCTEIIEHHBIX BOIIPOCOB
WIN B BBIKJIAJIKaX, JIETKO UCIpPaBJIEHHbIE MOCIE 3aMEUYaHUs YUUTEIS.

OT1MmeTKa «3» CTaBUTCS B CIAEAYIOIMIUX CIydasx:



-HETIOJIHO PACKPBITO COJepKaHHe MaTepuaia (CoJepikaHHe H3JI0KEHO (parMeHTapHO, He
BCErJia MoCie0BaTebHO), HO IMOKa3aHO o0Illee MOHUMAaHHWE BOMpOCa W
MPOJIEMOHCTPUPOBAHBl  YMEHUS, JOCTATOYHbBIE AJI1 YCBOCHUS MPOTPAMMHOI0 MaTepuaia
(ompenenennl «peboBaHUSIMH K MaT. TOATOTOB.)
-UMETNCh 3aTPYAHCHUS WM JOMYIIEHBI OIMMOKHA B ONMPENCICHHH MaTeMaTHYeCKOU
TEPMHUHOJIOTHH, YEPTEKaX, BBIKJIAJKAX, UCIIPABIICHHBIC MTOCIE HECKOJIBbKUX HABOJASAIIUX BOIIPOCOB
YUUTETIS;
-YUCHUK HE CIPaBWIICS C MPUMEHEHHEM TEOPHUH B HOBOW CUTYAIMH MPHU BHIOJHEHUU
MPAKTUYECKOTO 3aJaHUsI, HO BBIITOJHWII 33aJIaHUS 0053aTeILHOTO YPOBHS CIIOKHOCTH 110 TAHHOMN
TeMe;
-TIpY JOCTATOYHOM 3HAHUU TEOPETUYECKOI0 MaTepuaa BhIsIBJICHA HEJOCTATOUHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.
OTMeTKa «2) CTaBUTCS B CICAYIOIIUX CIy4asx:

-HC PACKPBITO OCHOBHOC COACPKAHUC y‘IC6HOl"O MaTepuajia,

-06Hapy>1<eH0 HE3HAHNC YUCHUKOM Ooublel UM Hanboiee BaXKHOM YacTH y‘lC6HOFO Marcepuajia,
-0y CHBI OIIUOKYU B ONpeaAcCICHUN HOH?ITI/Iﬁ, IIpU UCIIO0JIb30BaHNU MaTeMaTHYSCKOM
TCPMUHOJIOTUH, B PUCYHKAX, YCPTCIKaAX WU Fpa(bI/IKaX, B BBIKJIAAKAX, KOTOPLIC HC
HCIIPABJICHBI IIOCJIC HECKOJBKUX HABOAAIIHUX BOIIPOCOB YUHUTCIIA.

KOHTpOJ’[bHO-H3MepHTeJII)HLIe MaTtepHuaJbl. TecThbl

Bce Bompochl B Tectax paszielieHbl Ha TPU YPOBHS CIOKHOCTH. 3alaHus 4acTH A — 0a30BOro
ypoBHS, 4yacTh B — mnoBbimenHoro, dactu C — BbIcOKOro ypoBHs. [lpum ouenuBaHum
pEe3yIABTATOB TECTUPOBAHHS 3TO CIEAYEeT YUUTHIBaTh. Kakmoe BepHO BBHINOJIHEHHOE 33/1aHUE
ypoBHA A oneHuBaercs B 1 OGamwi, ypoBus B — B 2 OGamma, ypoeus C — B 3 Oamia.
Hcnonp3yeTcss ruOKasi cucreMa OIEHHBAHHS PE3YITbTAaTOB, NMPH KOTOPOW YYCHHUK UMEET IPaBO
Ha OIINOKY:

90-100% OT MUHUMAJILHON CYMMBbI OaJJIOB —

OLICHKA «©» 75-89% 0T MUHUMAJIbLHON CYMMBI

6am10B — onieHka «» 50-74% oT MUHMMATIBHOMN

CYMMBI OAJUTOB — OLIEHKa «3»

menee 50% OT MUHUMAaJIbHON CyMMBI OaJlJIOB — OLIEHKA «2).

OuneHka nucbMeHHON PadoThl MO BHINOJHEHHI0 BHIYMCIUTEIbHBIX 32JaHUN H

aJredOpan4ecKux npeodpasoBaHui

OuneHka «5» cTaBUTCA 3a OE3YKOPH3HEHHOC BBIIIOJHCHHWE MHChMEHHOW paboThl, T. €.. a)
€CIIU pellieHHe BCceX MIPUMEPOB BepHOE; 0) ecii Bce ASUCTBUS U TPeoOpa30BaHUs BBITTOJIHEHBI
MpaBUIbHO, 0€3 OIIMOOK; B) BCE 3alMCHU XO0Jla PELIEHMs] PacIoJIOKEHbI MOCIEI0BaTENbHO, a
TaKXe clejlaHa MPOBepKa PELIeHNs B TeX Cllydasx, Koraa 3To Tpedyercs.

Ouenka «4» craBuTcs 3a paboTy, B KOTOPO J0MyIeHa oqHa (Herpyoast) ommoOka wim 2-3
HenoueTa. Ouenka «3» cTaBUTCS B CIEAYIOUIMX Clydasx: a) eciau B pabore mmeercs 1
rpybas u He 6oiee 1

Herpyooit ommOku; 6) npu Hamuuuum 1 rpyOoit ommOku u 1-2 HemoueroB; B) mpu
OTCYTCTBHH TPYOBIX OMMOOK, HO TIPH HATMUWHU 2-4 HErpyObIX OMIMOOK; T) NMPH HAIUYHAU JTBYX
HEerpyobIX OmuOOK M He Ooyiee Tpex HEJO0YeTOB; JI) MpPU OTCYTCTBMM OIIMOOK, HO TpH
Hamuun 4 u Oojiee HEAOYETOB; €) €CIIM HEBEPHO BHITIOJIHEHO HE 00Jiee MOJIOBUHBI 00BheMa
BCeil paboTHI.

Onenka «2» CTaBUTCS, KOTJIa YUCIO OUIMOOK MPEBOCXOAMT HOPMY, MpPH KOTOPOH MOXKET
OBITH BBICTABJICHA TOJIOKUTENIbHAS OLEHKA, WM €CIIU MPABUIIBHO BBIMOJIHEHO MEHEE N0I06UHb]
BCel paboThI.

Ipumeyanue. Ouenka «5» MOXKeT OBITH TOCTaBJICHA, HECMOTpPS Ha Hamwuue 1-2 HEI04YeTOB,
€CIIM YUYEHUK JaJl OpHUIMHAJIbHOE pEIIEHHE 3aJlaHUi, CBHUAETEIBCTBYIOLIEE O €ro XOpOoIlIeM
MaTeMaTHYeCKOM Pa3BUTHUH.



OneHka NMCbMEHHOH padoThI HA peleHHe TeKCTOBBIX 3a/1a4

Ouenka «5» cTaBUTCA B TOM cllydae, KOTJia 3a/ia4ya pelieHa npaBuiIbHO: X0 PeIICHHs 3a/1a4H
BEpEH, BCE JICUCTBUA U TPeoOpa30BaHus BHIINOJIHEHBI BEPHO U PallOHATIBHO; B 33a/a4e, peraeMon
C BOIIPOCAMH WJIU TIOSICHEHUSIMU K JICUCTBHSIM, JaHbI TOUYHBIC U MTPABHIbHBIC ()OPMYITUPOBKH; B
3ajjaue, pelaeMoil ¢ IOMOIIbIO YpaBHEHHUSI, 1aHbl HEOOXOIUMbIE TMOSICHEHHS; 3aliCH
NPaBUJIBHBI, PACIIONIOKEHBI TOCIIE0BATENFHO, JTaH BEPHBIN U HCUEPIBIBAIOIINI OTBET HA
BOMPOCHI 33/]auu; CeslaHa MPOBEPKa PELICHHUS.

Ounenka «4» CTaBUTCS B TOM Cly4ae, €CIU IpU MPABWIBHOM XOJE pEIICHHs 3a/auu
nonymieHa 1 HerpyOas ommOKa win 2-3 HeJo4ueTa.

Onenka «3» cTaBUTCS B TOM Ciydae, €CIM XOJ PELIEHUS MPaBUJIEH, HO JOMYyLIEHbl: a) 1
rpybas ommbka u He 6onee 1 Herpy6oif; 6) 1 rpybas ommbka u He Oonee 2 HeqO4YETOB; B) 3-4
HErpyOble OIMMOKM IpH OTCYTCTBHH HEIOYETOB; TI) JONYIIEHO He Oojce 2 HErpyobix
omubOoK W 3 HemoyeToB; 1) Oonee 3 HEMOYETOB MPU OTCYTCTBHHM OMMOOK.OueHKa «2»
CTaBHUTCSl B TOM CJIy4ae, KOT/Ia YHCIO OUIMOOK MPEBOCXOAUT HOPMY, IIPH KOTOPOH MOXKET OBITH
BBICTABJICHA TTOJIOKUTEIIbHAS OI[CHKA.

Ouenka KOMOMHMPOBAHHBIX MMCbMEHHBIX Pa0OT 10 MaTeMaTHKe

IIncemenHas pa60Ta II0 MaTeMaTHUKE, IIoJjICKallad OICHHBAHUIO, MOXKET COCTOATH H3
3a7a4 W MPUMEpPOB (KOMOMHUpOBaHHas pabora). B Takom ciyyae mpernojaBareib CHavalia
JaeT TPEABAPUTENBHYIO OIEHKY KaXKIOH YacTH paboThl, a 3areM OOIIyl, PYKOBOJCTBYSCH
CJICAYIOIIUM: a) eClid 00€ YacTh pabOoThl OIIEHEHBI OJMHAKOBO, TO 3Ta OILEHKA JOJDKHA OBITh
oOmiei st Bcel paboOThl LeIMKOM; 0) €ciii OLIEHKH yacTed pasHsarcd Ha 1 Oai, To 3a pabory
B II€JIOM, KaK MPABUJIO, CTABUTCS OaJljI, OLICHUBAIOIINN OCHOBHYIO Y4acTh pabOThI; B) €CIIH OJHA
YyacTh paboThl oneHeHa OayutoM «5», a Apyras — «3», TO MPEeroAaBaTeNlb MOXKET OIIEHUTh TaKyIo
paboty B 1enoM OaiioM «4» MpH YCIOBUH, YTO OIICHKA «5» MOCTaBJICHA 32 OCHOBHYIO 4acTb
paboThI; T) eciM OJHAa 4acTh PabOThHI oleHeHA OaoM «5» win «4», a apyras — 0aioM «2»
win «1y», TO mpenojaBaTellb MOXET OIEHUTh BCIO paboTy OamioMm «3» MpH YCIOBUH, YTO
BBICIIAS OIICHKA ITOCTABJICHA 32 OCHOBHYIO YacTh PaOOTEHI.

Ilpumeuanue. OCHOBHOW cUMTaeTCs Ta 4acTh pabOThI, KOTOpask BKJIIOYAET OOJBIIMN IO
00BbeMy WM HanOoJiee BaXKHBINM 10 3HAYEHUIO MaTEPHAIT 10 U3y4aeMbIM TEMaM IPOTPAMMBI.

Onenka TeKyIMX NMCbMEHHBIX padoT

[Ipu oneHKe MOBCENHEBHBIX YYalMX padOT MO MaTeMaTUKE YYUTEIb PYKOBOICTBYETCS
yKa3aHHbBIMM HOPMaMHM OLIEHOK, HO YYUTBHIBAET CTENEHb CAMOCTOSTEIbHOCTH BBITIOJIHEHUS paboT
YUYaIIUMHUCS.

Yuawue nucbMeHHbIE pabombi, BHIIOTHEHHBIE YYALIUMHUCS BIIOJIHE CAMOCTOSITEIBHO C
IPUMEHEHUEM paHee U3YUYEHHBIX M XOPOILIO 3aKPEIJICHHbIX 3HAHUM, OLIEHUBAIOTCSI TaK e, KaK U
KOHTPOJIbHbIE PaOOTHI.

Yuawue nuceMeHHbIE paOombl, BBIIOJHEHHBIE BIIOJIHE CAMOCTOSATENIBHO, HAa TOJIBKO YTO
M3YYEHHBIE M HEJJOCTaTOUHO 3aKpEMJIEHHbIE IIPaBUiIa, MOTYT OLIEHUBATHCS MEHEE CTPOTO.
Ilucvomennvie pabomol, BBITOJHEHHBIE B KJIACCE C MPEIBAPUTENBHBIM Pa300poM UX MOJ
PYKOBOJICTBOM YYHTEJIS, OLIEHUBAIOTCS O0Jiee CTPOro.

Homauwinue nucomennvie pabomul OLICHUBAIOTCS TaK ke, KaK KJIaccHas paboTa ydallero
XapakrTepa.

Hroropas OllCHKA 3a Y€TBEPTH M 3a 1oj

Hrorosas OIICHKa 3a I-ICTBCpTI:/l“O,[I BBICTABIIIOTCA Ha OCHOBaHUM «lloloKeHHS O CHCTEME
OLICHUBAaHUA 3HAHHUHI ydamuxcsas MW IOPAAKE BBICTABJICHHA YCTBCPTHBIX, IOJIYIOAOBBIX U
T'OAOBBIX OTMECTOK.

IleproaUYHOCTH U CPOKH NMPOBEPKH TeTpaaeit
7-9 KJIaCChI - 2 pasa B HEACIIO JOMAIIHNE UJIN KJIIACCHBIC IO YCMOTPCHUIO YYUTCIIA.



[Ipunoxenune

O06pa3iubl KOHTPOJIBHBIX Pa0OT 1o anredpe A ydamuxcs 7-9 Kiaccos.

KonTponbHast padora Nel, 7 kiacce




Kontponsnast padora Nel, 8 kiacc.




Kontponshnas pabora Nel, 9 kiacc




