1. HOACHUTEJIBHASA 3AIIUCKA

Hacrosimas paGouas mporpamMMa no yueOHOMY mpeameTy «Anredpa» A
7-9 KJaccoB COCTaBJI€Ha B COOTBETCTBHH C TpeboBanusiMu denepanbHOro rocy-
JTApCTBEHHOTO 00pa30BaTENLHOTO CTaHJAapTa OCHOBHOTO 0O0IIero oOpa3oBaHUs
(®1T'OC OO0O), yTBEpKICHHOIO NpHUKa3oM MHUHHCTEPCTBA 00pa30BaHUs U HAyKH
Poccuiickoit @eneparun Nel897 ot 17 nekabpst 2010 roga ¢ U3BMEHEHHSIMU U JI0-
MOJIHEHUSIMHU,, C yueToM [IpuMepHOil OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl OC-
HOBHOI'0 00IIero oOpa3oBaHus, MIPUMEPHON aBTOpPCKOM mporpammbl: A.I'. Mep3-
a5k, B.b. ITononckuii, M.C. Sxup, E.B. Byniko MatemaTtuka: nporpammsl: 5 — 11
KJIacchl — 2 u3a., nopadb. — M.: Benrana - I'pad, 2018 r, ,OcHoBHOM 0Opa3oBa-
TeJILHOW MporpaMMbl OCHOBHOTO o01iero oopazoBanust MbOY  Tecunckoit COIII
NelO umenu I'epos Coserckoro Coroza II. M. KomnmakoBa, yueOHOro miana
MBOY Tecunckoit COI NelO umenu I'epos Coserckoro Coro3a I1. 1. Konma-
KOBa

JlanHast mporpaMMa OpHUEHTHUPOBAHA HA Y4EOHO-METOANYECKUN KOMIUICKT: «AJI-
rebpa. 7 xkmaccy, «Anredpa. 8 kimacey», «Anredpa. 9 kimace» aBTopoB A.I'. Mep3nsi-
ka, B.b. [Tononckoro, M.C. fkupa. IIporpamma paccunTtana Ha 3 yaca B HEJEIIO,
Bcero 105 gacoB B roa (35 Henens) B 7 kiacce, Ha 3 yaca B Hejento, Bcero 105 yga-
coB B roj (35 Hexenn) B 8 Kkitacce, Ha 3 yaca B Hezento, Bcero 102 yaca B rog (34
Hesenu) B 9 Kilacce M COOTBETCTBYET (peiepalibHOMY IoCy/1apCTBEHHOMY 00paso-
BaTEJIbHOMY CTaHIapTy OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

[Iporpamma mo anrebpe cocTtaBieHa Ha ocHOoBe DyHmIaMEHTaIBLHOTO siIpa
comepxaHusi o0mero ooOpa3oBaHus, TpeOOBaHWUN K pe3yabTaTaM OCBOCHHS
o0OpasoBarenbpHOI IPOTPaMMBI OCHOBHOTO o01ero oOpa3oBaHusl,
NPECTABICHHBIX B (heIepalbHOM IOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIIAPTE
OCHOBHOTO 00mIero o0pa3oBaHus, ¢ Y4ETOM NHPEEMCTBEHHOCTH C MPUMEPHBIMHU
nporpaMMaMi il HavajdbHOTrO oOmiero oOpa3oBaHWs MO Marematuke. B Heit
TaKKe YYUTHIBAIOTCS JOMUHHUPYIOIINE MU U TOJOKEHUS MPOTPaMMBI Pa3BHTHS
U (popmHupoBaHUS yHUBEPCATbHBIX yUE€OHBIX NEHCTBHI IJi1 OCHOBHOTO OOIIETO
o0Opa3oBaHMs, KOTOpPbIE 00ECTIEUNBAIOT (POPMUPOBAHNUE POCCHICKON TPaKIaHCKOM
UJCHTUYHOCTH, KOMMYHHUKATHBHBIX Ka4eCTB JIMYHOCTH U  CIIOCOOCTBYIOT
(hOpPMHUPOBAHUIO KITFOUEBOI KOMIIETCHIIUN — YMEHUS YYUMbCAL.

Kypc anrebpelr 7-9 kiaccoB sBisercss 0a30BbIM Ui MaTeMAaTHYECKOTO
o0pa3oBaHMsl U Pa3BUTHs LIKOJBHUKOB. AJreOpanyeckue 3HaHUS M yMEHMs
HEOOXOOUMBI JUIs UW3y4eHHUs reomerpuu B 7-9 Kkmaccax, anreOpel W
MareMarnyeckoro asainusza B 10-11 kjaccax, a TakKe HM3YyYEHHsS] CMEXHBIX
JTUCIUILINH.

[IpakTryeckast 3Ha4MMOCTb IIKOJBHOTO Kypca anreopsl 7 - 9 KJ1acCOB COCTOUT B
TOM, YTO MPEAMETOM €ro H3yUCHHUs SIBISIFOTCS KOJUYECTBEHHBIE OTHOIICHUS U
IPOLECChl PEaTbHOTO0 MHUpA, ONHMCAHHBIE MaTeMaTHUYeCKMMH Mojaensmu. B
COBPEMEHHOM OO0IIIeCTBE MaTeMaTH4ecKas MOJArOTOBKAa HEoOXoauMma KaxaoMy



YeNOBeKYy, TaK KaK MaTeMaTHKa IMPHCYTCTBYET BO BCEX cdepax YeIOBEYECKOU
JeSITEIIBHOCTH.

OnHOM M3 OCHOBHBIX I€JIe U3yUeHUs aareOphl SBISETCS Pa3BUTHE MBIIIITICHHS,
npexzae Bcero GopMuUpoBaHHE aOCTPAaKTHOTO MBIIUICHUS. B mpoliecce n3ydeHwus
anreOpel POPMHUPYETCS] JIOTHUECKOE M AITOPUTMHUYECKOE MBIIIJICHUE, a TaKKe
TaKhe KauyecTBa MBIIUICHUS, KaK CHlIa W THOKOCTh, KOHCTPYKTHBHOCTH U
KPUTHUYHOCTh. J[7s amanTanyd B COBpEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE
BRXHBIM  ()akTOpoM  siBisieTcsi  (DOPMUPOBAHHE  MAaTEMaTHYECKOTO  CTHIIS
MBIIIICHUS, BKIIOYAIONMIETO B ce€0s WHAYKIUIO W JCAYKIHIO, OOOOIIEHUE W
KOHKPETH3allI0, aHalh3 M CHHTE3, KIACCUPUKAIMIO ¢ CHUCTEMaTU3AIHIO,
abCcTparupoBaHue U aHAJIOTHIO.

OOyuenne anredpe MaéT BO3MOXKHOCTH IIKOJIbHUKAM HAay4YUTHCS IUIAHUPOBATH
CBOIO JICATEIBHOCTh, KPUTHUECKU OIICHUBATH €€, MPUHUMATHh CAMOCTOSITEIILHBIC
pElIeHUs, OTCTauBaTh CBOM B3TJIAIBI U yOCKICHUS.

B mporiecce nzydeHus anreOpsl MKOJIBHUKH yYaTCsl U3JIaraTh CBOM MBICIIH SICHO
¥ HCYEPIIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO BBHITIOJTHCHHSI
MaTEeMaTHYECKUX 3alUCei, MPU 3TOM HWCIOIh30BAaHHE MAaTEMaTHYECKOTO S3bIKA
MI03BOJIICT Pa3BUBATH Y yUANINXCSA IPAMOTHYIO YCTHYIO U TUCHbMEHHYIO PEUb.

3HAaKOMCTBO C UCTOPHEH pa3BUTUS anTeOphl Kak HAyKu GOPMHUPYET Yy ydaluxcs
npecTaBICHUs 00 anredpe Kak 9acTu OOIIeUeT0BEYECKON KYIbTYPHI.

3HAYNTETbHOE BHUMAaHHWE B W3JIOKCHHH TEOPETHYECKOr0 MaTepuayia Kypca
YIENSETCS. €0 MOTUBAINH, PACKPHITUIO CYyTH OCHOBHBIX TIOHSITHIA, UACH, METOOB.
OOyueHue mocTpoeHo Ha 06a3e TEOPUHU PA3BUBAIOIIETO OOYUYEHUS, YTO JOCTUTACTCS
0COOCHHOCTSIMU U3JI0KCHUSI TEOPETHUYECKOTO MaTepuana W YHPaXKHCHUSIMH Ha
CpaBHEHHWE,  aHaIW3, BBIIEJICHWE  TJABHOTO,  YCTAaHOBJCHHE  CBS3CH,
KjIaccuukanuioo, o0obmenune u cuctemaruzanuio. Ocobo aKIEeHTUPYIOTCS
COJZIepIKaTeIbHOE PACKPHITHE MATEMAaTUYCCKUX TOHSTHI, TOJIKOBAHHE CYIIHOCTH
MaTeMaTHYECKUX METOJOB M 00JacTh WX MPUMEHEHHUs, JIEMOHCTpAIHs
BO3MOXKHOCTEH  TPUMEHEHHUS  TEOPETHUECKMX  3HAHUW Ui pEUICHHS
pPa3HOOOpPA3HBIX 3a/1a4y MPUKIAJAHOTO XapakTepa, HapUMEpP PEUICHUS TEKCTOBBIX
3ama4, JCHEXKHBIX W  TPOICHTHBIX  pacuyéToB, YMEHHE  TOJIh30BATHCS
KOJIMYECTBEHHOW MH(OpPMAINEH, IPEICTaBICHHON B pa3IMYHBIX (popmax, yMeHHE
yutath Tpaduku. Oco3HaHue O0IIero, CYIIIECTBEHHOTO SBJISIETCS OCHOBHOM 0a30ii
JUIE  pEIIeHUs yNpaXHEHWH. BakHO TPUBOMUTH JeTalbHBIE TOSCHEHHS K
PEIICHUIO THITOBBIX YIPAXKHEHUH. DTHM PacKphIBAaeTCS CYTh METO/a, MOIXOa,
npejUiaraeTcsi ajaroOpuTM WM DJBPUCTHYECKAs CXEMa peHICHUS YIpaXKHCHUH
OIIPENEIIEHHOTO THIIA.



2. JIMYHOCTHBIE, MeTANpeJAMeTHbIE U NPeJAMETHbIE PEe3VJIbTAThI
OCBOCHUSA COACPKAHUA KVpPCa a.ﬂreﬁpbl

N3yyenue anreOpsl MO JaHHOW MPOTPaMME CIIOCOOCTBYET (POPMUPOBAHUIO Y
y4YalluXCsl JIMYHOCTHBIX, METANPEAMETHBIX M TNpPeAMETHBIX pPe3yJIbTaTOB
o0y4eHHMsI, COOTBETCTBYIOIIUX TPeOOBaHUSAM (eIepaIbHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeILHOTO CTaHIAPTa OCHOBHOT'O O0IIEro 00pa3oBaHMsL.

JINYHOCTHBIE Pe3YJIbTATHI:
l)BociuTaHne  PpPOCCUICKOM  TIpaXJaHCKOWM  WIAEHTUYHOCTH: MaTPUOTU3MA,

yBakeHuss K OTedecTBy, OCO3HaHHMsS BKJIaJa OTCUYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHWE K YYEHHUIO, TOTOBHOCTh U  CIOCOOHOCTh
00y4aromumxcsi K CaMOPa3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIUU K
00y4YeHHIO U TO3HAHHUIO;

3) 0CO3HAHHBIN BHIOOP U MOCTPOCHUE JAJIbHEHIICH WHANBUAYAIbHON TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpE npodeccuii u mpodeccrnoHalIbHbIX
IPEINOUTEeHUH C Y4ETOM yCTONUYMBBIX TTO3HABATEIBHBIX HHTEPECOB, a TAKXKE Ha
OCHOBE (hOPMUPOBAHMSI YBAKUTEIHLHOTO OTHOILICHUS K TPY/Y, Pa3BUTHE OIbITA
y4acTHs B COLIMAIBHO 3HAYUMOM TPY/IE;

4) yMeHue KOHTPOJUPOBATh MPOLECC U pe3ysbTaT y4yeOHOM M MaTeMaTH4ecKOi
JeSITeIbHOCTH;

5)KpUTUYHOCTb MBIIUICHUS, HWHHUIMATHBA, HAXOJYMBOCTh, AKTUBHOCTH TpHU

pEIIeHNN MaTeMaTUYECKUX 3a/1a4.

MeTanpeaMeTHbIe pe3yJbLTAThI:
l)yMeHHe CcaMOCTOATENBHO OMNpEeAesaTh I CBOEro OOy4YeHMs, CTaBUTh U
dbopmynupoBaTh JJIsi ceOsi HOBBIE 3ajaud B yu€Oe, pa3BUBaTh MOTHBBI U

MHTEPECHI CBOEH NI03HABATEIIBHOM ACSATEIBHOCTH;

2)yMEHHE COOTHOCUTb CBOM JCUCTBUS C IUIAHUPYEMBIMU PE3YJIbTATAMH,
OCYILECTBJIATH KOHTPOJIb CBOEH JESATENBbHOCTH B IIPOLIECCE JTOCTHKECHUS
pe3yJibTaTa, ONpeaessaTh CIOCOObI AEMCTBUN B paMKax MPeII0KEHHBIX YCIOBHIMA
U TpeOOBaHMI, KOPPEKTHpPOBaTb CBOM JEHCTBUS B COOTBETCTBUU C
M3MEHSIONIENCS CUTYalUEN;

3)ymeHue OmnpeneNnaTh IMOHATUS, CO3[aBaTh OOOOILEHUS, YCTAHABIIMBATH
aHaJIOTUH, KJIacCU(PUIMPOBATh, CaMOCTOSITEIbBHO BbIOMpPAaTh OCHOBAHUS U
KPUTEPUU I KIIacCUPUKALINN;



4)yMeHHe yCTaHaBIMBAaTh MPUYUHHO-CIEICTBEHHBIE CBA3H, CTPOUTH JIOTHUECKOE
paccyxeHue, yMO3aKIoUeHHe (MHIYKTUBHOE, AEIYKTUBHOE U 110 aHAJIOTUH) U
JIeJ1aTh BBIBOJBL;

5)pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS HH- (DPOpPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIA;

6) mepBOHaYaIbHbIE MPEACTABICHUA 00 MAEAX M O METOJaX MaTeMaTHUKU Kak 00
YHUBEPCAJIBLHOM $SI3bIKE€ HAYKU U TEXHUKH, O CPEACTBE MOJCIUPOBAHUS SIBICHUI
U TIPOIIECCOB;

7)yMeHHE BUAECTh MATEMAaTUUECKYIO 3a7a4y B KOHTEKCTE ITPOOIEMHOIN CUTyalluu B
APYTUX IUCLUUIUIMHAX, B OKPYKAIOLIEH JKU3HY;

8) yMEHHE HaXOJUTh B Pa3JINYHBIX UCTOUYHUKAX MH(OPMALINIO, HEOOXOAUMYIO IS

pellIeHrsT MaTeMaTUYeCKUX 3aJady, M MpPeICTaBIsATh €€ B MOHATHOM Qopme,

OPUHUMATh DPEIICHHE B YCIOBUSAX HEMOJHOM WM M30BITOYHOW, TOYHOM WU

BEPOSATHOCTHON MH(POpMAIny;

9) ymMeHue TMOHMMAaTh M HCIOJIb30BaTh MAaTEMaTHYECKHE CPEACTBAa HArJITHOCTU

(rpadpuku, TaOMUIBI, CXEMbl W Jp.) I8 WUIIOCTPALMM, HWHTEpIpETaInu,

apryMeHTaluy;

10) yMEHME  BBLABUIaTh THUIIOTE3bl IPU  PEIIEHUU  33Ja4d, IIOHUMATh

HEOOXOMMOCTh UX MTPOBEPKU;

11) MOHUMAHUE CYIIHOCTH  QJITOPUTMUYECKHX TMPEANUCAHUH U yMEHHE

JIEICTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM.

IIpeamMeTHbIE Pe3yJbTATHI:
1) OCO3HAHME 3HAYCHMS MAaTEMATUKHU 115 ITIOBCEIHECBHOM KU3HU YECJIO0BCKA,

2) mpeAcCTaBICHWE O MaTEeMaTUYeCKOW Hayke Kak cdepe MareMaTH4ecKou
NeATEeIbHOCTH, 00 JTamax e€ pa3BUTUA, O €€ 3HAYUMOCTH IJisi Pa3BUTHS
MBUITM3ALINH;

3) pasButHe YyMEHH paboTaTh C YYEOHBIM MAaTEMATHYECKHUM TEKCTOM
(aHaIM3MpPOBATh, M3BIEKATh HEOOXOAMMYIO HH(MOPMAIUIO), TOYHO U TPAMOTHO
BBIpaXaTh CBOM MBICIM C NPUMEHEHHMEM MAaTEMaTHYECKOW TEPMUHOJOTUH WU
CHUMBOJIMKH, TTPOBOJIUTH KJIaCCU(DHUKAIINH, JTOTHIECKHE 000CHOBAHUS;

4) BrnageHue 0a30BbIM TOHATUHHBIM ammapatoM IO OCHOBHBIM pa3zesiam
COJIEpKAHUS;

5) cucreMatuyeckue 3HaHUS O PYHKIUSAX U UX CBOMCTBAX;



6) NpaKkTUYECKH 3HAUYMMbBIE MATEMATUYECKUE YMEHHS M HAaBBIKH, UX PUMEHEHHE
K PEIICHUI0 MaTeMaTHYECKUX W HEMAaTEeMaTHYECKUX 3a7ad Ipearnosararoliee
YMEHUS:

BBIIIOJIHATH BBIYMCIIEHUS C I€UCTBUTEILHBIMU YUCIIAMY;
penaTh YpaBHEHHUsI, HEPABEHCTBA, CUCTEMbI YPABHEHUI U HEPABEHCTB;
pelaTh TEKCTOBBIE 33Ja4l apU(PMETHUECKUM CIIOCOOOM, C TIOMOIIBI COCTABIICHMS
Y PEUICHUs] YPAaBHEHUM, CUCTEM YPAaBHEHUN U HEPABEHCTB;
UCIIOJIb30BaTh AJIreOpandyeckuil A3bIK JUIsl ONUCAHMs NPEAMETOB OKPYKAIOIIETO
MUpa U CO3/1aHHsI COOTBETCTBYIOLIMX MaTEMaTUYECKUX MOJIENEH;
IPOBOJUTH MPAKTUYECKHE PACUETHI: BBIYUCICHHUS C MPOLEHTAMU, BBIYHCICHUS C
YUCJIOBBIMU II0CIEA0BATEIBHOCTSMHU; BBIYHMCICHAS CTAaTUCTUYECKUX XapaKTEpH-
CTHK; BBIMIOJHEHHE MPUOIMKEHHBIX BBIUUCIICHHUIA;
BBITNOJIHATH TOXK/IECTBEHHBIE ITPE00Pa30BAHNS PAllMOHATIBHBIX BBIPAKEHUMH;
BBIIIOJIHATH OIlEpal[My HaJl MHOYKECTBAMY;
UCCIIE0BaTh PYHKIIMU U CTPOUTH UX TpaduKu;
YUTaThb W HCIOJIB30BATh HMH(OpPMALMIO, MPEACTABICHHYI0 B BHJAE TaOJINLIbI,
auarpammsl (CToa04aTon WM KPyroBoOi);

pemaTb HpOCTeI‘/JIH_II/Ie KOM6I/IHaT0pHBI€ 3aJa4du.

Ilnanupyemblie pe3ybTaThl 00y4eHHs ajredpe B 7-9 kiaccax.

AnredOpanveckue BbIPAKEHUS
BbINyCKHUK HAYYHUTCSH:

- ONEpUPOBATH MOHIATUSAMHU "TOXKACCTBO", "TOKIACCTBEHHOE MpeoOdpazoBaHue",
pelath 3a7a4u, coaepkaiiie OykBeHHbIEe JaHHbIE, padoTaTh ¢ popmyrnamu;

- ONEPUPOBATH MOHATUAMHU "KBaJPATHBIN KOPEHb'", IPUMEHSTH €r0 B BHIYHCIIE-
HUSX;

- BBINIOJIHATH MPe0Opa30BaHue BBIPAXKEHU, COJIEPIKALINX CTEIICHH C LEIBIMU
MOKa3aTeJIsIMU U KBaJpaTHbIE KOPHHU;

- BBITIOJIHATH TOXIECTBEHHBIE MPE00pa30BaHUsl PAllMOHATBHBIX BRIPAXKEHUN Ha

OCHOBC ITpaBuHJI JICMCTBHM HaJl MHOTOYJICHAMH U aJIFC6paI/I‘ICCKI/IMI/I ,Z[pO6HMI/I;



- BBITIOJIHSATH Pa3JI0KEHNE MHOTOUJICHOB Ha MHOKUTEJIH.

BbINYCKHUK MOJYYHT BO3MOKHOCTD:

- BBITMOJIHATH MHOTOIIArOBBIE MMPE0Opa30BaHMsI PAIIMOHATLHBIX BHIPAKCHUH,
IPUMEHSSI IUPOKUNA HAOOP CIIOCOOOB U MPUEMOB;

- IPUMEHSTh TOXKJIECTBEHHBIE TPe0oOpa30BaHus AJIs pelIeHus 3a/1a4 U3 pa3iiny-
HBIX pa3zesioB Kypca.

YpaBHeHust

BbINyCKHMK HAYYHTCH:

- pelaTb OCHOBHBIE BUbI PALlMOHAIIBHBIX YPABHEHNUN C OJHOM IEPEMEHHOM,
CUCTEMBI IBYX YPAaBHEHHH C JBYMS NIEPEMEHHBIMY;

- IOHMMAaTh YPABHEHHE KaK BAKHEUIIIYI0O MATEMAaTHYECKY0 MOJENb ISl OIKCa-
HUS ¥ U3yUYEHUS pa3HOOOpa3HBIX peaJbHbIX CUTYalUil, peliaTh TEKCTOBBIE 3aa4n
aJreOpan4eckuM METOI0M;

- IPUMEHSTH rpapuUecKue MpeaCcTaBICHUs U1 HCCIEA0BaHNs YPaBHEHUH, HC-
CJIEIOBAHUSI M PELICHUS] CUCTEM YPABHEHUM C IBYMS IIEPEMEHHBIMHU.

BbINYyCKHUK MOJYYUT BO3MOKHOCTD:

- OBJIAQJIETh CHEUAIBHBIMUA IPUEMAMH PELICHNS YPABHEHUN U CUCTEM ypaBHE-
HUI; YBEPEHHO IIPUMEHSITH allliapaT ypaBHEHUN I PEILIEHUs] pa3HOOOpa3HbIX 3a-
J1a4y U3 MAaTEMATHUKHU, CMEKHBIX IIPEIMETOB, IIPAKTUKU;

- IPUMEHSTH IpapUuecKue MpeICTaBIeHMs ISl UCCIEA0BaHUsl ypaBHEHNUH,
CHUCTEM YPaBHEHHMI, CoJIepKaluX OyKBEeHHbIE KO (UIIUEHTHI.

HepaBencrBa

BbInyCKHUK HAYYHUTCSH:

- IOHUMATh TEPMUHOJIOTHIO U CHUMBOJIMKY, CBI3aHHBIE C OTHOLIEHUEM HEPABEH-
CTBa, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

- pelaTh JIMHEWHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX CUCTEMBI;, peliaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduueckre mpeCTaBICHHUS;

- IPUMEHATH AIIAPAT HEPABEHCTBA JUIsl PELICHUS 33/1a4 UX Pa3iIn4HbIX pasze-

JIOB Kypca.



BbINyCKHUK MOJYYUT BO3MOKHOCTh:

- OCBOUTH Pa3HOOOpa3HbIe MPUEMBI JOKA3aTEIhLCTBA HEPABEHCTB; YBEPEHHO
NPUMEHSTH arlnapaT HEPaBEHCTB JJIs PEIICHHS pa3HOOOPA3HBIX MaTEMAaTUYECKHUX
3a/1a4, 3a7a4 U3 CMEKHBIX TIPEIMETOB U MTPAKTUKH;

- IPUMEHATH rpaduyecKue MpeACTaBICHUS IJIsl UCCIEA0BAHNS HEPABEHCTB,
CHUCTEM HEPABEHCTB, COJIEpKAIUX OYKBEHHBIE KO DUITUEHTHI.

YuciaoBbie MHOKECTBA

BbInyCKHUK HAYYHUTCSH:

- IOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C TIOHSITHEM MHOXKECTBA,
BBITIOJTHATH OTEpaIiii Ha MHOYKECTBAMY,

- HCTIOJIb30BATh HaYaIbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX YH-
celnl.

BbINyCKHMK MOJIYYUT BO3MOKHOCTD:

- pa3BUBATh MPEACTABJICHUE O MHOKECTBAX;

- pa3BUBATH MPEACTABJICHHUE O YUCIIC U YUCIOBBIX CHCTEMaX OT HATYPaIbHBIX
710 IEUCTBUTEINIbHBIX YUCEN; O POJIM BEIYMCIICHUN B MPAKTUKE;

- pa3BUBATH U yIIIyOWUTh 3HAHUS O JECATUYHOM 3aMUCH JEHCTBUTEIHHBIX YHCEI
(mepuoauyYecKue U HeTIepUoInIecKue Apoon).

DOyHKIMHA

BbINyCKHMK HAYYHTCH:

- IOHUMATb U UCIOJIb30BaTh (DYHKIIMOHAJIBHBIE MOHSTHS, SI3bIK (TEPMHUHBI, CUM-
BOJIMYECKHE 0003HAYCHUS);

- CTpOUTH TpadUKH dJIEMEHTAPHBIX (YYHKIIHA, UCCIEA0BATh CBOMCTBA YACIOBBIX
(GyHKUMNA Ha OCHOBE U3yY€HHUsI IOBEJICHUS UX TpadUKOB;

- IOHUMAThH (PYHKITMIO KaK BAKHEUIITYI0 MAaTEMATHIECKYIO MOJIEIIb JIsl OTTHCA-
HUS MIPOLIECCOB U ABJICHUM OKPYKAIOIIET0 MUPA, MPUMEHATh (PYHKIIMOHAIbHBIN
SI3BIK JIJIs1 ONTMCAHUS U UCCJIEIOBAHUS 3aBUCUMOCTEN MeX Ay (PU3NUECKUMHU BeJIU-
YUHAMU;

- IOHUMAThb U UCIOJIb30BATH S3bIK MOCIEA0BATEIbHOCTEN (TEPMHUHbBI, CAMBOJIH-

yeckue 0003HAYCHUA);



- IPUMEHSTH POPMYJIbI, CBA3AHHBIE C apU(PMETHIECKON U T€OMETPUIECKON
IPOTrPECCUsiMU, U ammapar, cGOPMUPOBAHHBIIN MPU U3YUYECHUHU APYTUX Pa3IEIOB
Kypca, K pEeLIEHHUIO 331a4, B TOM YHCJIE C KOHTEKCTOM U3 PEAIbHON KU3HH.

BbINyCKHMK MOJy4YUT BO3MOKHOCTD:

- IPOBOJUTH UCCIIENOBAHUS, CBSI3aHHBIE C U3YUYEHUEM CBOMCTB (PYHKIIMIA, B TOM
YHCJIE C UCIIOJIB30BAHUEM KOMIIBIOTEPA; HA OCHOBE IpapMKOB U3YUEHHBIX (PYHK-
Uil cTouTh Oosiee cinoxHbIe Tpadukn (KyCOYHO-3aJaHHbIE, C "BBIKOJIOTHIMU" TOU-
KaMH U T. 11.);

- KCTIOJIb30BaTh (DYHKIIMOHAIBHBIC MTPEICTABICHHS U CBONCTBA (PYHKIIMM JIs
pELIeHNs] MaTEMAaTUUYECKUX 3a7a4 U3 Pa3IMYHbIX Pa3JIElIoB Kypca;

- pemaTth KOMOMHUPOBAHHBIE 337a4l C IPUMEHEHUEM (POPMYJI N-rO WieHa U
CYMMBI N TIEPBBIX YJICHOB apU(PMETHUECKON U T€OMETPUIECKON MPOTPECCHil, TPH-
MEHsIs IIPY ATOM aIllapaT ypaBHEHUI U HEPABEHCTB;

- IOHUMAaTh apUPMETHUECKYIO U TEOMETPUUYECKYIO IPOIPECCUU KaK (PyHKIIUU
HATYpaJIbHOTO apryMEHTa; CBA3bIBATh apU(PMETUUECKYIO POTPECCHUIO C TUHEHHBIM
POCTOM, TEOMETPUYECKYIO - C SKCIIOHEHIIUAIIBHBIM POCTOM.

DJIeMEeHThI NPUKJIAJTHON MaTeMaTUKHU

BbInyCKHUK HAYYHUTCSH:

- HCIIOJIb30BATh B XOJI€ PELICHUS 334 2JIEMEHTApHbIC [IPEACTABICHUS, CBS-
3aHHbIE ¢ TPUOIKEHHBIMY 3HAUCHUSIMU BEJIMYUH;

- HCII0JIB30BATh MIPOCTEMIINE CLIOCOOBI IPECTABIECHNS U aHAJIN3a CTaTUCTHYE-
CKHMX JaHHBIX;

- HaXOJUTh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTh CIIy4aHOTO COOBITHS;

- pemaTth KOMOMHATOPHBIE 3a/1a4l Ha HAXO0XKAECHHUE Yhcila O0BEKTOB MU KOM-
OMHAaLNIL.

BbINyCKHHMK IOJYYUT BO3MOKHOCTh:

- IIOHATH, YTO YUCIIOBBIE JAHHBIC, KOTOPHIE UCIIOJIB3YIOTCS I XapaKTEPUCTUKN
00BEKTOB OKPY’KAIOILIET0 MUPA, ABISAIOTCA MTPEUMYILIECTBEHHO MPUOTIKEHHBIMH,
YTO 10 3aMKUCU TPUOIMKEHHBIX 3HAYEHHUH, COJIEPKALXCS B MH(OPMALIMOHHBIX

HNCTOYHHKAX, MOXHO CyAUTh O MOTIPCITHOCTH HpI/I6J'II/DKeHI/I$I



- IOHATH, YTO MOTPEITHOCTH PE3yIbTaTa BRIYUCICHUHN JOKHA OBITH COM3MEPH-
Ma C MOTPEIIHOCTHIO0 UCXOAHBIX JAHHBIX;

- IpUOOPECTH NEPBOHAYATILHBIN OIBIT OpraHU3aluy cOopa AaHHBIX IIPU MPOBE-
JIEHUU OTPOCca OOIECTBEHHOTO MHEHHS, OCYIIECTBIISATh UX aHAJIN3, MPEICTABIISATh
pe3yabTaThl OPOCa B BUJIE€ TaOIHIIbI, AUATPAMMBI;

- IPUOOPECTHU OMBIT MPOBEACHHUSI CIIYUANMHBIX IKCIIEPUMEHTOB, B TOM YHUCIIE C
MOMOINIBI0 KOMITBIOTEPHOTO MOJEIUPOBAHUS, UHTEPIIPETALIMU UX PE3YyJIbTATOB;

- HAYYUTHCSI HEKOTOPBIM CHEIUATBHBIM MPUEMaM PEIICHUS] KOMOMHATOPHBIX

3azay.



3. COAEPKAHUE YYEBHOI'O NIPEJIMETA «AJITEBPA» (7-9
KJ1).

Anredpanyeckue BbIpaKeHUS

BripaxkeHne ¢ nepeMeHHbIMA. 3HAYEHUE BBIPAXKEHUS C IEpeMEHHBIMU. []o-
IyCTHMbIE 3HAYECHUSI IEPEMEHHBIX. T0X1ecTBO. T0XKIEeCTBEHHbBIE TPEOOPA3OBAHUS
anredpanyecKkux BoIpakeHui. JJoka3aTenbcTBO TOXIECTB.

Crenenp ¢ HaTypaldbHBIMU MTOKA3aTENsAMU U €€ cBorcTBa. OnHouneHbl. On-
HOWIEH cTaHAapTHOro Buja. CteneHp ogHowIieHa. MHorowieHsl. MHOrousieH
crangaptHoro Buaa. Crenednb MHOrouaeHa. ClioKeHne, BBIMUTAHUE U YMHOKCHUE
MHOT04JIeHOB. DOpPMyJIBI COKPAIIEHHOIO YMHOKEHMS: KBaApaT CYMMBI M KBaapar
Pa3HOCTH JIBYX BBIpAXXEHUN. Pa3nokeHne MHOTOUJICHa HA MHOKHUTENU. BriHECEHHE
00111er0 MHOXKUTENS 32 CKOOKU. MeTo1 rpynnupoBKU. PasHOCTh KBapaToB BYX
BbIpakeHH. CyMMa U pa3HOCTh KyOOB JIBYX BbIpaykeHUW. KBaapaTHbI TpEXUIIEH.
Kopenb kBanpatHoro tpéxwieHa. CBoiicTBa KBagpaTHOTO TpéxuieHa. Pa3noxenue
KBaJpaTHOTO TPEXUIJIEHA HA MHOKHUTEIIH.

Panmonanesueie Boipaxkenus. Llenbie Boipaskenus. J[poOHbie BeipakeHus. Pa-
MoHasbHas1 1po0b. OCHOBHOE CBOMCTBO pallMOHaIBHOM 1podu. CriokeHue, BbIYu-
TaHUE, YMHOXKEHUE U JISJICHUE PAllMOHANBHBIX Apobeil. Bo3Benenue panmonans-
HOM poOu B cTerneHb. ToXIeCTBEHHBIE MPe0Opa30BaHUs PallMOHANIBHBIX BBIpaXKe-
Hui. CTENEeHb C LEJIBIMU MMOKA3aTeNIsIMU U €€ CBOKCTBA.

KBanpathsie kopHu. ApudmeTnyeckuii KBaapaTHbIN KOPEHb U €r0 CBOMCT-
Ba. ToxIeCTBEHHbIE TPEOOPA30BaHNS BHIPAXKEHU, COAEpKAIUX KBAIpaTHbIE
KOPHH.

YpaBHeHus

VYpaBHeHue ¢ ogHol nepemeHHoi. Kopenb ypaBHeHusi. PaBHOCWIIbHBIE
ypaBHeHus. CBOICTBa ypaBHEHUI C OJIHOM MEPEMEHHOMN. YpaBHEHHUE KaK MaTeMa-
TUYECKasi MOJIENb pealibHOM cutyanuu. JInneitnoi ypasHenue. KBagpatHoe ypas-
HeHue. PopMysia KOpHEN KBAAPATHOTO ypaBHeHUA. Teopus Buera. ParmonanbHbie

YpPaBHCHUA. Pemenue paiuOHAJIbHBIX ypaBHeHHﬁ, CBOIAIINXCA K JIMHECWHBIM MJIN K



KBaJpaTHBIM ypaBHEHUAM. Perienne TeKCTOBBIX 3a1a4 C OMOIIBIO PAallMOHAIbHBIX
YPaBHEHUM.

VYpaBHeHue ¢ ABYMs NIepeMEHHbIMU. [ paduk ypaBHEHUS C IByMs IEPEMEHHBIMHU.
JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK.

Cucrembl ypaBHEHUH C IByMs IepeMeHHbIMU. [ padrueckuii MeTo ] penieHus cuc-
TEMbI YPAaBHEHHH C JByMs IIEpPEMEHHBIMU. Pelienne cucreM ypaBHEHUN METOI0M
MIOJICTAHOBKM M cliokeHUs. CrucreMa IByX YpaBHEHUN € ABYMS IEPEMEHHBIMH Kak

MO/IeJIb peaibHOW CUTYaIUH.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. CII0KEHUE U YMHOXKEHHUE YMCIIOBBIX
HepaBeHCTB. OlieHMBaHUE 3HAYEHUS BhIpaKeHUSI. HepaBeHCTBO ¢ 0JIHOM mepe-
MEHHOW. PaBHOCHIIbHBIE HEPABEHCTBA. YMCIIOBBIE MPOMEKYTKHU. JINHEMHBIE U
KBaJIpaTHbIE HEPABEHCTBA C OAHOM MepeMeHHO. CHUCTEMBI HEPABEHCTB C OJTHOM

IIEPEMEHHOU.

YucaoBbie MHOKECTBA

MHo3kecTBO U ero 3neMeHThl. CriocoObl 3ajaHus MHOKECTB. PaBHbIE MHOKECTBA.
[Tyctoe MHOXkecTBO. [TogMHOkecTBO. Onepannu Haj MHOKecTBamMu. Minmoctpa-
1[MsI COOTHOIIEHU MEK]1y MHOXECTBaMU C TOMOIIIBIO uarpaMm Jitiepa. MHoxe-
CTBa HaTypaJIbHBIX, IIEJIBIX, pAIMOHATBHBIX YKCEll. PallMOHAIBHOE YHCIIO KaK
Ipo0b BUIA %, rae meZ,neN, u kKak OeCKOHEUHasl MepuoANYecKas JeCcITUUHAS

npoOb. [Ipencrarinenue 06 UppalMOHAIBLHOM Yrciie. MHOXECTBO JeHCTBUTEIbHBIX
gyucen. [IpeacraBieHne neicTBUTEIHFHOTO YUCIa B BUAE OCCKOHEUHON HENIEPHO -
4ecKoi necaTHUHOM pobu. CpaBHEHHE AEHUCTBUTENBHBIX Unced. CBsI3b MEXIY
MHOxecTBamu N, Z, O, R.

DOyHKIUU

Yucaosbie PyHKUIMHU
OyHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXy BennunHaMmu. [lonstue pynkumn. OyHK-
1S KaK MaTeMaTU4YecKasi MOJIENb peajbHOro npoecca. O6iactb onpeaeneHus u
o6sacth 3HaueHus pyHkuu. CriocoOsl 3ananus pynknuu. I'paduk Gynkiuun. ITo-
cTpoeHue rpadukoB GyHKIMH C TOMOIIIBIO NTpeoopa3zoBanuii ¢huryp. Hymu dyHk-
uu. [IpoMexxyTku 3HaKonocTossHCTBa PyHKIMU. [IpoMexyTku Bo3pacTaHus U
yOBIBaHUS PYyHKIIUH.



Jluneiinas GyHKIHs, 0OpaTHASI MPOTOPIIMOHATBHOCTD, KBaApaTUIHAs QYHKIIHS,
byHKIUA ¥ = Vx, UX CBOMCTBA U rpaUKHU.

Yucii0Bble MOCTCA0BATEILHOCTH

[TonsiTre unciioBoil nocienoBaTeabHOCTU. KOHEUHbIE U OECKOHEUHBIE T10-
CJIEIOBATENbHOCTH. ApudMeTHUuecKas u reomeTpudeckas nporpeccuu. CBoiicTaa
YJICHOB apu(METHIECKON U TeoMeTpruiecKoi rporpeccuii. DopmMyisl o0111ero
YJieHa apu(PMETUYECKON U TeOMeTpUUIecKoil mporpeccuii. opMyIbl CyMMBI /1 TIEep-
BBIX WIEHOB apu(METUUECKON U TeomMeTprudeckoit nmporpeccuit. Cymma GecKoHeu-
HOI mporpeccuu, y kotopoii lgl<l. [IpencraBienne 6€CKOHEUHOM MEPUOIUIECKON
JECATUIHOM IPOOH B BHJIe OOBIKHOBEHHOU JPOOH.

DJIeMeHThI MPUKJIATHOI MAaTEeMATHKHU

Marematnueckoe moaenupoBaHue. [IponieHTHbIE pacu€Tel. PopMyJia CIOXK-
HBIX MPOLIEHTOB. [IpubnnkEéHHbIE BhIUKCIEHUSA. AOCOIIOTHASI 1 OTHOCUTEIIbHAS
norpenHocTi. OCHOBHBIE MpaBUiIa KOMOUHATOPUKHU. YacToTa U BEPOSATHOCTH CITy-
yaitHoro coOsiTus. Kitaccuueckoe onpeneneHue BepossTHocTd. HavanbHbie cBefe-
HUs 0 cratucTuke. [Ipencrapnenue JaHHBIX B BUJIE TA0JIUII, KPYTOBBIX U CTOJIOYA-
THIX JUarpamm, rpagukoB. CTaTUCTUUECKHE XapaKTEPUCTUKHU COBOKYITHOCTH J1aH-
HBIX: CpeIHEee 3HAYeHHE, MOJIa, pa3Max, MeJuaHa BEIOOPKHU.

AJiredpa B HICTOPHYECKOM PAa3BUTHH

3apoxeHue anreOpbl, KHUTa O BOCCTAHOBJICHUU U POTHUBOIIOCTABICHUN
Myxammena ans-Xopeamu. Mcropust popMupoBaHUs MATEMATUYECKOTO SI3bIKA.
Kak 3aponunacek uaes koopauHat. OTKpbeITHE HPPALMOHAILHOCTH. 3 uctopun
BO3HUKHOBEHUS (YOPMYII JUI pellleHusl ypaBHeHu# 3-i u 4-i1 creneneit. Mcropus
pa3Butus nousaTus pynkuuu. Kak 3apoaunacek Teopust BepositHocteil. Yucna du-
oonauuu. 3agana JI. [Tuzanckoro (OGuboHAYUM) O KPOIHKAX.
JL.®. Maraunkwuii. [1.JI. Yeonimes. H.W. JIo6aueBckuii. B.Sl. bBynskoBckuii. A.H.
Konmoropos. @. Buer. I1.depma. P. Jlekapt. H. Taptanea. [. Kapnano. H.
Aoenb. b. Ilackanse. JI. ITuzanckuii. K. I'aycc.



4. TEMATUYECKOE INTAHUPOBAHHUE

No Conepxkanue yueOHOro MaTepuaia Koi-Bo Kou-Bo
/T
4acoB K.P.
7 kjacce
1 JIuHeliHOe ypaBHEHHUE C OJIHOM MEPEMEHHOM 15 1
2 [{esbie BBIpaXxeHus 52 4
3 OyHKIMH 12 1
4 CucreMbl TUHEHHBIX YPAaBHEHUN C JIByMs Hepe- 19 1
MEHHBIMH
5 [loBTOpEeHue u cucremaruszanus y4yeOHOro Ma- 7 1
Tepuana
Uroro 105 8
8 kirace
1 [ToBTOpEHME 2
2 Parmmonansubie 1pooH. 44 3
3 KBanparasie kopHHU. J[eiICTBUTEIbHBIEC YHCIIA. 25 1
4 KBanparHsie ypaBHEHUSI. 26 2
5 [ToBTOpEHME U cucTeMaTu3alusl yueOHOro ma- 8 1
Tepuana.
Hroro 105 7
9 kJacc
1 [ToBTOpEHUE 2
2 Hepagenctra 21 1
3 KBanpatuunas QyHKius 32 2




4 DJIEMEHTBI PUKIIAJTHON MaTeMaTUKU 21 1
5 YucnoBble MOCIEI0BATEIIBHOCTH 21 1
6 [ToBTOpeHHe M cucreMarusanus y4yeOHOro Mma- 5 1
TepUaia
Htoro 102 6
Bcero 3a 7- 9 kinacc 312 21
B aBTOpckyro mporpammy BHeceHbl u3MeHeHus. [lo 2 yaca Ha BBOJHOE MOBTOpE-
HUe B 8 U 9 Kjaccax B3SATHI U3 YacOB I 000OIAIONIETO TOBTOPEHUSI B KOHIIE
y4e0HOTO To/1a.
KajenaapHo-tremaTnieckoe IJIAHUPOBaHUE. Ajreopa. 9
KJIACC
(I BapuanT. 3 yaca B Heaento, Bcero 102 yvaca.
XapakTepucTHKA OCHOBHBIX BH/I0B
Home Conep:xkanue y4eOHOT0 2 a < AeSITeJIbHOCTH YYeHUKA
P P y : 2 = Y
naparpadga MaTepHaJia s 2 l:“[ (Ha ypoBHe y4eOHBbIX AelCTBHI)
< -
I'nasa 1
HepaBencrBa 20
1 UucnoBbie HEpAaBEHCTBA 3 Pacnosznasame v npuBOANTH TPUMEPHI
o YHUCJIOBBIX HCPABCHCTB, HCPABCHCTB C
2 OcHOBHbIE CBOACTBA 1H- 2 TIepeMEHHBIMH, JIMHEHHBIX HEPABEHCTB
CJIOBBIX HCPABCHCTB C OJIHOM IEPEMEHHOM, IBOMHBIX HEpPa-
3 CloXeHHE U YMHOXKEHHUE 3 BCHCTB.
YHCIIOBBIX HEPABEHCTB. Popmyruposamb:
OlLiCHUBAHHe 3HAYCHHS onpeodesierus: CPaBHEHHUS JABYX YHCET,
BBIPAKEHHS pELIECHNS HEPABEHCTBA C OJITHOM Iepe-
MEHHOH, PaBHOCHIIHBIX HEPABECHCTB,
4 HepasenctBa ¢ 01HOM ITe- 1 pELICHHs CUCTEMBI HEPABEHCTB C OJHOMN
PEMEHHOI NIEPEMEHHOI1, 001aCTH ONpeIeTICHHS
5 P 5 BBIPAKEHHUS;
CHICHHC HepaBeHchch CB0LCMBa YUCIOBBIX HEPABEHCTB, CII0-
OXHOM HEPEMCHHOM. HH- JKEHHS U YMHOXKEHUSI YUCIIOBBIX HEpa-
CJIOBBIC TIPOMEXYTKHU BCHCTR
6 CHCTEMEI TUHENHEIX He- 5 Jloxazvieams: CBOMCTBA YHCIOBBIX HE-
PABEHCTB C OJHOI Tepe- PaBEHCTB, TEOPEMBI O CIIOKCHUHU U YM-
MEHHOI HOXXCHHH YHCIIOBBIX HEPABCHCTB.




XapakTepucTHKA OCHOBHBIX BH/10B

Homep Conep:xkanue y4eOHOT0 E? 2 = AeSITeJIbHOCTH YYeHUKA
naparpadga MaTepHaJia s 2 é*( (Ha ypoBHe y4eOHBbIX AelCTBHIi)
<z F
KonTtponbnas padora Ne 1 1 Pewams nuHeliHBIE HEPABEHCTBA.
3anuchIBaTh peUICHHs] HEPABEHCTB U UX
CHCTEM B BHJIE YHCIIOBBIX IPOMEXKYT-
KOB, 00bEe/IMHEHUS, TIepeceueHus YH-
CJIOBBIX MPOMEXYTKOB. Pemmats cucre-
MY HEPABEHCTB C OJJTHOM MEPEMEHHOM.
O1neHMBaTh 3HAYEHUE BBHIPAKECHHUS.
N300pakaTh Ha KOOPAMHATHOM MPSIMOKN
3aJJaHHbIC HEPABEHCTBAMH YHCIIOBBIE
MPOMEXYTKH
I'nasa 2
KBagpaTnunas pyHkuus 32

7 [ToBTOpEeHue u pacumpe- 3 Onucwvieams oHsATHE QYHKITUH KaK

HUE CBEeIeHUH 0 PyHKIUU MpaBuJia, yCTaHABJIMBAIOIIETO CBSI3b
- MEXY JIEMEHTaMH JIBYX MHOXECTB.

8 CgoiicTBa QyHKIIUH 3 Dopmynuposamo:

9 Kak mocTpouTh rpatbuk o) onpedenenus: Hyls GyHKIUU; IPOME-
bynkm v = kf(x), ecnn KYTKOB 3HAKOTOCTOSHCTBA byHKIUY;
W3BecTeH rpaduK QyHK- q)yHuKI_II/II/I, BO3pacTaoIen (y6HBaIO:
wm ¥ = f{x) 11ei) Ha MHOXECTBE; KBaJPaTUIHON

(GyHKIMHT; KBaApaTHOIO HEPABEHCTBA;

10 Kak nmoctpouts rpaduku 4 c60licmea KBaIpaTUIHON (PYHKITUH;
bynkuuit y = f(x) + b npasuia OCTPOeHus rpagukoB QyHK-
uy = f(x + a), ecnu u3Bec- IIUHA ¢ TOMOIIIBIO TIPeoOpa3oBaHUi BHUIA
TeH rpaduk QyHKIHN fx) — f(x) + b;
y=J&) Jx) = flx + a); f(x) = kftx).

Cmpoums rpaduku GyHKIUHN ¢ TOMO-

1 K_FaﬂpaTHqHaH (I)}’HKHH’I’ 6 IbI0 MpeodpazoBaHuil Buaa f(x) — f(x)
e€ rpaduk u cBOICTBa + b
Konrponsnas pabora Ne 2 1 Jo) = fix +a); f(x) — kf(x).

Cmpoums TpaduK KBaAPaATUIHON

12 Pemienue kBagpaTHBIX He- 6 ¢yuxuun. ITo rpaduky KBagpaTHIHON
paBEHCTB (YHKIIMM ONUCHIBATh €€ CBOMCTBA.

N Onucviéams cXeMaTHYHOE PaCcIOIokKe-

13 CucreMsl ypaBHEHHH ¢ 5

HUE 1apadosIbl OTHOCUTENBHO OcH abc-
JIBYMA TICPCMCHHBIMH IIMCC B 3aBUCUMOCTH OT 3HaKa cTapiie-
14 [ToBTOpEHUE M cUCTEMATH- 1 ro K03()pUIIeHTa ¥ JUCKPUMUHAHTA

3anus y4eOHOro MaTepHua-
na.

KonTtponbnas padota Ne 3

COOTBETCTBYIOIETO KBAJIPATHOTO TPEX-
YJIeHa.

Pewamb xBaipaTHBIC HEPABEHCTBA,
I/ICHOJ'IB3y5I CXGMy paCHOJIO)KeHI/IH I1a-
PpaboJIbI OTHOCUTEHHO OCH a0CITUCC.
Onucwviéams TpadUUEeCKHl METOJ pe-
IICHHUS CHCTEMBI JIBYX YPaBHEHUH C
ABYMs HepeMeHHBIMI/I, METOJ Imoacra-




XapakTepucTHKA OCHOBHBIX BH/I0B
Homep Conep:xkanue y4eOHOT0 E? 2 = AeSITeJIbHOCTH YYeHUKA
naparpadga MaTepHaJia s 2 é*[ (Ha ypoBHe y4eOHBbIX AelCTBHIi)
<z F
HOBKHU U METOJI CJIOKEHUS ISl PEIICHUS
CUCTEMBI IByX YpaBHEHHI ¢ IByMsI T1e-
PEMEHHBIMHU, OJTHO U3 KOTOPHIX HE SIB-
JIAETCS TMHEWHBIM.
Pewamp TexcToBBIC 3371291, B KOTOPBIX
CUCTEeMa JIByX YpaBHEHHUH C ABYyMs Iie-
PEMEHHBIMHU SIBIISIETCS MATEMaTUYECKOM
MOJIEJIbIO PEATLHOTO Mpoliecca,
U MHTEPIIPETUPOBATH PE3YJIbTAT pellie-
HUS CUCTEMBbI
I'nasa 3
DJieMeHThI NPUKJIATHOH MATEeMATHKH 20
15 Maremaruueckoe MoJie- 3 Ilpusooumsv npumepsl.: MaTeMaTHUIC-
JIMPOBaHKE CKHUX MOJICJIEN pealIbHbIX CUTYAINH;
R MPUKIAIHBIX 33729, MPUOTMKEHHBIX
16 TIponenTHbie pacuCrhl 3 BEJIMYHH; HCIIOJIb30BAaHNS KOMOWHA-
17 TTpUGTHAEHHbIE BEIUHC- ) TOPHBIX TIPABIJI CyMMEBI U IIPOU3BE/IC-
O HUS;, CITy9aifHBIX COOBITHH, BKITIOYAs
JIOCTOBEPHBIE 1 HEBO3MOXKHBIE COOBI-
18 OcHOBHbIE TIPaBUIa KOM- 3 THSI; ONIBITOB C PABHOBEPOATHBIMU UC-
OMHATOPHUKHU X0JIaMU; TIPEJICTABJICHUS CTATUCTHYE-
CKUX JIaHHBIX B BUJIE TaONHUII, AUA-
19 qaCTOfa 1 BCPOATHOCTE 2 rpaMM, TpaduKOB; UCIIOIE30BAHUS
cITyHaiHOro CoGITHA BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIHUX
20 Krnaccuueckoe omnpejerne- 3 SABJICHUH.
HHE BEPOSTHOCTH Dopmynuposams:
onpedenenus; aOCOMIOTHOM MOTPELIHO-
21 HauanbHble cBeIeHNS O 3 CTH, OTHOCHTEIBHOM MMOrPEIHOCTH,
CTaTHCTHUKE JIOCTOBEPHOTO COOBITHS, HEBO3MOXKHO-

KonTtponpsHas padota Ne 4

T'0 COOBITHS; KIIACCHUECKOE OTIpe/ieie-
HUE BEPOSTHOCTH;

npasuia: KOMOWHATOPHOE MTPABHIIO
CYMMBI, KOMOWHATOPHOE MPABUIIO TIPO-
W3BEJICHHUS.

Onucviéams STaNbl PEIICHUS TPUKIIAT-
HOU 3aJauu.

Toscname u 3anucvliéams GOpMyILy
CJIOKHBIX TIPOLIEHTOB. [IpoBOAMTE TIpO-
[IEHTHBIC PACUYETHI C HCIIOJIb30BAHHEM
CJIO’KHBIX TIPOIIEHTOB.

Haxooums TOYHOCTH MPUOIMKEHUS TIO
TabnuIe NpuOIMKEHHBIX 3HAYCHUN Be-
TUYUHEL Cronb30BaTh pa3indHbIe
(dbopMbI 3anucu TPUOTMKEHHOTO 3HA-
yeHusl BenuIuHbl. OTICHUBATH MTPUOITH-




XapakTepucTHKA OCHOBHBIX BH/10B

Homep Conep:xkanue y4eOHOT0 E? 2 = AeSITeJIbHOCTH YYeHUKA
naparpadga MaTepHaJia s 2 é*[ (Ha ypoBHe y4eOHBbIX AelCTBHIi)
<z F
JKEHHOE 3HAUYCHHE BEJIUYUHBI.
1Ipo600ums ONBITHI CO CITyYaHBIMU
ucxonamu. [10sCHATH U 3aUCHIBATh
bopMyIy HAXOKIEHUS YaCTOTHI CITy-
qaifHOTO COOBITHS. ONUCHIBATH CTATH-
CTHYECKYIO OLIEHKY BEpOSITHOCTH CIIy-
yaifHoro coObITusl. Haxoaute BeposT-
HOCTh CJIy9aifHOTO COOBITHS
B ONBITAX C PABHOBEPOATHBIMU HUCXO-
JaMH.
Onucwvieams 3Tanbl CTATUCTUYECKOTO
uccienoBanus. Obopmiars nHGpopMa-
U0 B BUJE Tabmwi u quarpamm. Us3-
BJIeKaTh HHGOPMAIIHIO U3 TaOIHUI] 1
nuarpamm. HaxoauTs u npuBOAUTH
MPUMEpPHI UCIIOJIb30BAHUS CTATHCTHYE-
CKHMX XapaKTEPUCTUK COBOKYMHOCTH
JTaHHBIX: CpeHee 3HaUeHue, MoJa,
pa3max, MeuaHa BEIOOpKU
I'nasa 4
YuciioBble MOCIEI0BATEIbHOCTH 21

22 YucnoBele mocieaoBa- 2 IIpusooumsv npumepwl. OCIEAOBA-

TEJIbHOCTH TEJIBbHOCTEH; YUCIIOBBIX MMOCIEI0BA-
TEIbHOCTEH, B YaCTHOCTHU apudmernye-

23 Apndmetirieckas npo- 4 CKOU U T€OMETPUYECKOMN ITPOrPECCU;
rpecend MCITOJIb30BAHMS TIOCIIEIOBATEILHOCTEHN

24 CyMMa 71 TIEpBBIX WICHOB 4 B peaIbHOM JKU3HU; 33]1a4, B KOTOPBIX
apudMeTHIEeCKoit TIpo- paccMaTpUBAIOTCS CYMMBI C O€CKOHEU-
rpeccuu HBIM YHCJIOM CJIaraeMbIX.

Onucwviéams: OHATHS TOCIEI0BATENb-

25 ['eomeTpuyeckas mporpec- 3 HOCTH, WIEHA MOCJIEA0BATEIBLHOCTH;
cust crocoObl 3aJJaHus MOCIeI0BaTENIbHO-

CTH.

26 Cymma n nep BBIX HIICHOB 3 Buviuucname dieHsl ocae10BaTeNbHO-
TCOMCTPHHICCKOM Hporpec- CTH, 3aJIaHHOH (HOPMYJION N-TO YieHa
cun WIH PEKYPPEHTHO.

27 CymMMa OGecKkOHEUHO#t Teo- 3 DPopmynuposam:

METPUUYECKOHN MPOTPECCHH,
y KoTopo#t | g | <1

KonTtponsHas padora Ne 5

onpeodeneHus: apuPMETHIECKON TIPO-
IPECCHH, TEOMETPUUYECKON IPOTPECCUH;
c80Ucmea 4ICHOB T€OMETPUYECKON U
apuMeTHUECKON POTpeccuit.
3aoasams apuPMETHIECKYIO U TEOMET-
PHUYECKYIO IPOTPECCHH PEKYPPEHTHO.
3anucvieamo u nosicuams GOpMyIIbI
o0miero ujaeHa apupMeTHIECKON U




XapakTepucTHKa OCHOBHBIX BU/I0B
Homep Conep:xkanue y4eOHOT0 E? 2 = AeSITeJIbHOCTH YYeHUKA
naparpadga MaTepHaJia s 2 l:“[ (Ha ypoBHe y4eOHBbIX AelCTBHIi)
<z F
F€OMETPUUYECKON ITPOTPECCUM.
3anucvieamo u doxazvieams: HOPMYIbI
CYMMBI 7 TIEPBBIX WIECHOB apupmeTnye-
CKOM M TEOMETPUYECKOM MPOrPECCUiL;
(GbopMyIIBI, BEIpAXKAIOIINE CBOWCTBA
YJIEHOB apu(PMeTUYECKOI U reoOMeTpH-
YECKOM IIPOrPECCU.
Buiuuciams cymmy 6€CKOHEYHOM Teo-
METPHUYECKOM MPOrpeccuu, y KOTOPOH |
q | < 1. IIpeacraBisaTh OECKOHEYHBIC
NepuoIn4ecKre ApooH B BUJE OOBIKHO-
BEHHBIX
IToBTOpPEHUE M cHUCTEMATU3 AN 9
y4eOHOro MmarepuaJia
VYnpakHeHus AJ11 HOBTOPEHUsI Kypca 8
9 knacca
KonTtponbnas padota Ne 6 [Ipomexytou- 1
Has aTTecTalusl.

5. Kputepuu u HopMbI oueHOK B cooTBeTcTBHM ¢ PI'OC mo aaredpe 7-9
KJIACC :

Conepxxanue M 00beM MaTepHaia, MOJJICKAIIETO MPOBEPKE, OMPEaesIeTCs
nporpammoi. Ilpu npoBepke YCBOEHHS MaTepualia HYXKHO BBISBISATH
MIOJIHOTY, MPOYHOCTh YCBOEHHS YUAIIMMUCS TEOPUU U YMEHUS IPUMEHSThH €€
Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYalUsIX.

OcHOBHBIMH (popMaMu TPOBEPKH 3HAHUKW UM YMEHUN ydalIuxcs I10
MaTeMaTHKE SIBJISIOTCS MMCbMEHHAs KOHTPOJIbHAs paboTa, TeCT, MPOBEpOYHas
paboTa, camocTosITeIbHas padoTa U YCTHBIM OIpPOC.

[Ipu oleHKE MUCHMEHHBIX M YCTHBIX OTBETOB YYMTEIb B MEPBYIO OYEPEIb
VUUTHIBAET MOKAa3aHHbIE yYallUMUCS 3HaHUA U yMeHus. OIleHKa 3aBUCHUT
TAKK€ OT HAUIMYMS U XapaKTepa MOrPEIIHOCTEN, NTOMYIIEHHBIX YYallIUMUCS.
Cpenn mOTrpemHoCTed BBIICNAIOTCS OMUOKM W Hemod€Thl. [lorpemHocTth
CUMTAeTCs OIIMOKON, €CliM OHAa CBHUJICTEILCTBYET O TOM, YTO YYEHUK HE
OBJIa]1€J1 OCHOBHBIMU 3HAHUSIMHM, YMEHUSIMHU, YKa3aHHBIMU B IIPOrPaMME.

K  Hegou€taM  OTHOCATCS  NOTPEIIHOCTH,  CBHUJACTEILCTBYIOIIME O
HEJIOCTATOYHO TOJIHOM WJIM HEIOCTATOYHO IPOYHOM YCBOCHHUU OCHOBHBIX
3HAHWM W yMEHWH uWiu 00 OTCYTCTBUM 3HAHWHA, HE CUHUTAIONINXCA B
porpaMMe OCHOBHbIMHU. Hemoué€rammy Takke CUMTAIOTCA: NOTPEIIHOCTH,



KOTOpbIE HE TMPUBEIIM K HCKAKEHHIO CMBbICIA MOJYYEHHOTO YYEHHKOM
3a/IaHUsl UM Crloco0a ero BBIMOJHEHUS; HEaKKypaTHas 3alKch; HEOpExKHOE
BBINIOJIHEHHUE YEPTEXKA.

e [I'panuna Mexay omuOKaMu U HEAOYETAMU SIBISIETCS B HEKOTOPOW CTENEeHH
ycioBHOM. Ilpm omHMX 00CTOATENHCTBAX — JOMyUIEHHAs  yYallUMHUCS
MOTPENTHOCTh MOKET PAaCcCMaTpPUBATHCA YUYUTENIEM Kak ommOKa, B JPyroe
BpEMS U TIPH IPYTUX OOCTOSTENHCTBAX - KAK HEAOUET.

e  OTBeT Ha TEOPETHUECKUIN BOMPOC CUUTACTCS OE3YNPEUHBIM, €CIIH 10 CBOEMY
COJIEPKAHUIO  TOJHOCTBKD  COOTBETCTBYET  BONPOCY, COJEPKHUT  BCE
HEO0OXOMMbIe TeopeThyeckne (PakThl U OOOCHOBAHHBIE BBIBOJBI, a €ro
U3JI0KEHHE U MHUCbMEHHAs 3alliCh MATEMATHUYECKU TPAMOTHBI U OTJIMYAIOTCA
MOCJIEIOBATEILHOCTHIO M aKKYPATHOCTBIO.

e  Pemenue 3amgaun curtaercs 0e3yNnpeyHbIM, €CIIM MPABUILHO BhIOpaH CrOco0
pElIeHns, CaMO PEIICHUE COMPOBOXKIACTCS HEOOXOMUMBIMUA OOBSICHCHUSIMH,
BEPHO BBITIOJIHEHBI HYXXHBIC BBIYUCIICHHS W TPEOOpa3oBaHUs, TMOTyYEH
BEPHBIN OTBET, MOCIEAOBATEIBHO U aKKypaTHO 3aMIMCAHO PEUICHUE.

e  KoHTponbHBIE, CaMOCTOSITEbHBIE ¥ TPOBEPOYHBIC PAOOTHI  JTOJDKHBI
coJiepkaTh 3aJJaHus

e  oOs3arenpbHOro( 0a30BOro0 ) ypOBHSA M 3a/laHHsl TOBBIIIEHHOW TPYIHOCTH,
KOTOpOE Mpejiaraercst Jijisl BHIIOJHEHUS BCEM YUECHUKAM;

e [Ilpu yCTHOM M NHUCBMEHHOM OIIPOCE BBICTABIAETCS OJHA U3 OTMETOK: «2»
(HEeyIOBIIETBOPUTEIIBHO), «3» (YIOBIETBOPUTENBHO), «4» (XOpomio), «5»
(OTIIMYHO).

e  YuuTenab MOXET MOBBICUTH OTMETKY 32 OPUTMHAJILHBIN OTBET HAa BOIPOC WITH
OpUTMHAJILHOE pEIIEHUE 3a/layd, KOTOpbIE CBUICTEILCTBYIOT O BBICOKOM
MaTEMaTUYECKOM Pa3BUTHUM YYAILlEroCs; 3a pellleHrue 0oJiee CIOXKHOM 3aaaun
WIM OTBET Ha OoJjiee CIOXHBIM BOMPOC, MPEIIOKEHHBIE YydYallleMycs
JOTIOJTHUTENBHO MOCJIE BHIMOTHEHUS UM 3aJJaHUH.

OneHuBaHuEe YCTHBLIX OTBETOB

B OCHOBY ONLCHHBAaHHUA YCTHOI'O OTBCTA YYallMXCs IIOJOXKCHBI CJICAYIOIIHEC
IMOKa3aTCJIn: IIPaBUJIILHOCTD, O6OCHOB3HHOCTB, CaMOCTOATCIBHOCTD, ITIOJIHOTA.

Ormerka Kpurepun

«S5» ® [IOJIHO pAacKpbUl  CcoJiepKaHWEe Mmarepuaia B OO0BEME,
IPEeTyCMOTPEHHOM MPOTrpaMMOi U Y4EOHUKOM;

® U3JI0KWJI MaTepuall TPAMOTHBIM SI3IKOM U TOYHO HCIIOJIb3Ysl
MaTeMaTUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

® TMPaBUJIBLHO  BBIMOJHWI  PUCYHKH, Tpaduku, dYepTexu
COMYTCTBYIOILIME OTBETY;

® [I0Ka3aJ yMEHHUE WUJUTIOCTPUPOBATH TEOPETUUYECKUE TOJIOKECHHUS
KOHKPETHBIMU MpPUMEpaMU, IPUMEHATh UX B HOBOM CHUTyalluu




[P BBIIIOJIHEHUU MTPAKTUYECKOTO 3aJaHNs;
IIPOIEMOHCTPUPOBAIL YCBOEHUE paHee M3y4YEHHBIX
CONYTCTBYIOIIUX BOITPOCOB, c(OpMUPOBAHHOCTD "
YCTOMYMBOCTDb MCIIOJB30BaHHBIX IIPU OTBETE YMEHUH W
HaBBIKOB;

OTBEYAJl CAMOCTOSITENIbHO 0€3 HABOJSIIMX BOIMPOCOB YUUTEIS.
Bo3MoxkHBI OmHAa - JBE HETOYHOCTH TMPHU OCBEUIEHUU
BTOPOCTENEHHBIX BOIIPOCOB WJIM B BBIKJIAJKAX, KOTOPBHIE YUEHHK
JIETKO MCIIPABUII 110 3aMEYaHUIO YUUTEIIA.

«“4»

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSIM Ha OIICHKY
«5», HO TIPH 3TOM UMEET OJIUH U3 HEIOCTATKOB:

1) B W3JOXKEHWU JOMYIIEHH HEOONbIINE TMPOOETHI, HE
MCKa3UBIIIME MAaTEeMaTUYECKOE COJIEpKAaHUE OTBETA; JOMYIICHBI
OJIVH - JIBa HEJ04YETa MPU OCBEIIEHUH OCHOBHOTO COJCP)KaHUS
OTBETA, UCIIPABJICHHBIC 110 3aMEUYaHUIO YUUTEJIS;

2) pomyiieHbl OmMOKa WM 0OoJjiee JBYX HEAOUYETOB, JIETKO
WCITPaBJICHHBIC 110 3aMEUAHUIO YIUTEIIS.

«3»

HETMOJIHO COJIEp’)KaHWe MaTrepuaia, HO TIOKa3aHo ofIee
IMOHMMAaHHE BOIPOCA;

UMEJTUCH 3aTPYAHEHUS WU JOMYIIEHBI OMMUOKU B OTIPEICTICHUN
MOHATUH, WCIOJIL30BAHUM MaTEMaTUYECKOM TEPMHUHOJIOTHUH,
YepTekKax, BBIKIAAKAX, HWCIPABICHHBIE TIOCIE HECKOJIBKHUX
HaBOJSIIMX BOIPOCOB YUUTES;

YYEHUK HE CHOpPaBWICS C NPUMEHEHHEM TEOPUU B HOBOU
CUTyallul IIPA BBINOJHEHUHA MPAKTHYECKOTO 3aJaHUsA, HO
BBITIOJTHAJT 33JIaHusl OOS3aTEIHPHOTO YPOBHS CJIOKHOCTH TIO
JIAHHOM TeME;

NpAU  3HAHUM  TEOPETHYECKOr0  MaTepuajia  BbIABJICHA
HeJocTaTouHass C(OPMUPOBAHHOCTh OCHOBHBIX YMEHHUM U
HaBBIKOB.

2»

HE PACKPBITO OCHOBHOE COJIepKaHUe Y4eOHOro MaTepurarna;
O0OHapy’>K€HO HE3HAHHE WJIM HEITOHMMAaHUE YYEHUKOM OOJIbIIEH
WM HanboJiee BaXKHOW YaCcTH yueOHOTO MaTepHana;

JOMYIIIEHbl OMIMOKM TMPU HMCHOJIB30BAHUU MATEMaTUUYECKOU
TEPMUHOJIOTMM, B PHCYHKax, u4epTexax, rpadukax B
BBIKJIQJKAaX, KOTOpbIE HE UCIHPABJICHbl MOCIE HECKOJIbKUX
HABOJSIIMX BOIIPOCOB YUUTETIS;

YUYEHHK OOHapyX Wl TIOJIHO€ HE3HaHWE U HENOHUMAaHHE
M3y4yaeMoro Marepuasia Wid HE CMOI OTBETUTh HU HA OJIUH U3
MIOCTaBJICHHBIX BOIIPOCOB 0 U3y4aEMOMY MaTepuaiy.

Jna yuawuxcsa, y xomopwvix @QYHKyusi peuu HapyuieHa, peKoMeHOYemcs
ycmHvle omeemvl He oyeHusamv. llpu Gopmynuposanuu 6onpocos u
3a0aHull Y4Umsl8ams 803MONCHOCMU PeOeHKA HA OAHHOM dmane. 3ameHumy




VCMHBIU ONPOC NUCLMEHHIM OMBEMOM UU MeCHOM.
Kpurepuu omimook:

K rpy0bsimM omimOKkam OTHOCATCS:

e HE3HaHWE ydanuMmucs (OpMyJs, MPaBWI, OCHOBHBIX CBOWCTB, TEOPEM H
HEYMEHUE UX MPUMEHSATD;

® HEyMEHUE BbIICIIUTh B OTBETE IJIABHOE;

® HEyMEHUE JIeJIaTh BHIBOJLI U 00OOIICHMUS;

e He3HaHUE NPUEMOB PEIICHUS 331a4, PACCMAaTPUBAEMBIX B YICOHHKE;

® BBIYUCIUTEIbHBIE OLIUOKH.

K He rpyObIM O01IMOKaM OTHOCHATCH:
® HETOYHBIN WM HEMOJHBIM OTBET HA MOCTABJICHHBINA BOIIPOC;

® HETOYHOCTH (OPMYIUPOBOK, OMPEICICHHM, TOHITHI, TEOpEeM, BhI3BAaHHAS
HEMOJIHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OMNPEAEISEMOrO ITOHATUS WIIH
3aME€HOM OJHOTO -ABYX M3 ITUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

¢ IIpyn IPaBUJIBHOM OTBETC HCYMCHHEC CaMOCTOATCIBbHO WM IIOJIHO
00OCHOBATH U IMPOUITIOCTPUPOBATDL €T,

® HEYMEHUE BBIJICIUThH B OTBETE IIABHOE;
® HEyMEHHUE TOYHO CHOPMYIUPOBATH OTBET PEILICHHOMN 33]1auu;

® HCIPABHUIILHOC ITPOUZHOICHUC MAaTEMATHUYCCKUX TCPMUHOB.

K HepouéTam oTHOCHATCH:
® HEpalUMOHAJIBHOE PELICHUE; HEJOCTATOYHOCTh WJIM OTCYTCTBHUE MOSICHEHUU
B PCLICHUSIX.

OueHKa NMCLMEHHBIX PAa00T VUAIIMXCH

Ormerka Kpurepum

«S5» e paboTa BHITIOJHEHA MOJTHOCTHIO;

® B JIOTUYECKUX PACCYKICHHUSIX M OOOCHOBAHHUSAX PEIICHUS
HET IPOOEJIOB 1 OMHNOOK;

® B PEIICHUM HET MaTEMaTUYECKUX OIMMOOK (BO3MOXKHA OJHA
HETOYHOCTh, OMHCKAa, HE SBIAIOMIAACA  CJICACTBUEM
HEe3HAHUS WIM HEMOHUMaHUs y4eOHOro MaTepuana)

«4» e paboTa BBHIMOJHEHA IMOJHOCTHIO, HO OOOCHOBAHMS IIArOB
pEelIeHUs] HEIOCTaTOYHBl (€CIu yMeHue OOOCHOBBIBATH
pPacCyXJIeHUs HE SBJISJIOCH CHEIUAIbHBIM  OOBEKTOM
IIPOBEPKH);

e JomylieHa OJHA TpyOas omuOKa WM JABE HE TPYOBIX
OLIMOKY B BBIKJIAJIKAX, PUCYHKaX, YEPTEKax WK rpaduKax.




3»

e JomyimieHbl 2-3 He rpyOble ommoOku win 1 rpydas omuodka,
HO Y4YalIuics BIafeeT O0O0s3aTeIbHBIMI YMEHHUSIMHU TIO0
IIPOBEPSIEMOU TEME;

® BBHITNIOJHEH TOJBKO O0OS3aTEeNbHBIA YPOBEHb B MHCHMEHHOMN
pabore.

«2»

® JIONYLIEHbl CYIIECTBEHHbIE OIIMOKH, IIOKA3aBIIUE, YTO
yuyaliiicss He BianeeT oO0sA3aTeNbHBIMU YMEHHSIMHU IIO
JTAHHOW TEME B IMOJIHOU MEpE;

e BBINOJIHEHO 1/3 Wi MeHee Bcex 3ajjaHuil B paboTe;

e paboTa T1OKa3ala TMOJHOE OTCYTCTBUE Y Yy4allerocs
00s13aTeNbHBIX 3HAHUM, YMEHUI O MPOBEPSEMOIl TeMe WU
3HAYUTENbHAS 4acThb paboThI BBIITOJTHEHA HE
CaMOCTOSITEIIBHO.

Kputrepuu ommuook:

K rpy0obIiM o11m0KamM OTHOCSATCS:

HE3HaHWE ydJanuMucs (HopMyi, MpaBUjl, OCHOBHBIX CBOMCTB, TEOpEM
HEYMEHUE X IPUMECHSITh;

HE3HAHUE HAMMEHOBAHUW €IUHUL] U3MEPEHUS;

HE3HaHWE NMPUEMOB PEIIICHUS 3aJ1ayu, pacCCMaTPUBAEMBbIX B yUeOHUKE;
BBIYMCIIUTENbHBIC OIIMOKH, €CJIM OHH HE SIBJIISTFOTCS OIUCKOM;
HEIMPAaBWIbHOE PEIIeHUE 3a7auu (MPOMYCK ACHCTBUS, HEMPABWIbHBIN
BBIOOD JCUCTBUH, JIUIITHUE ACHCTBUSA);

HEyMEHHUE IPUMEHSTh 3HAHUSI, aITOPUTMBI JIJIS1 PEIICHUS 3a/1a4;
HE pelIeHHAs 10 KOHIIA 3a]]a4a WK IIPUMED;

HEYMEHHUE YUTATh U CTPOUTH IPaUKH;

MOTePs KOPHS WM COXPaHEHUE TTIOCTOPOHHETO KOPHS;
otOpaceiBanue 6€3 00BICHEHU OJHOTO U3 HUX;
HEBBITIOTHEHHOE 33/I1aHUE;

JIOTUYECKHUE ONTHOKH.

K He rpyObLIM OIIMOKAM OTHOCATCS

OIIMOKM B 3alHMCIX MATEMaTHUYECKUX TEPMUHOB, CHMBOJIOB TpHU
0 OpMIIEHNH MaTEMaTUYECKUX BBIKJIAJIOK;

HEPaLMOHAJIBHBIN IIPUEM BBIYUCIICHUMN;

HETOYHOCTb Ipa(uka;

HENpaBWIbHAs IIOCTAHOBKA BONPOCA K JEUCTBUIO IIPU PELICHUU




3a/1auu;
® HEBEepHO CPOPMYJIMPOBAHHBIN OTBET 33/a4H;
® HENpaBWJIbHOE CIHUCHIBAHUE JAHHBIX (YKCEIl, 3HAKOB);
® HEBEpHbIC BBIYMCIICHHS B Cllydae, KOrja LEejb 3a/laHHsl HE CBsI3aHa C
MPOBEPKOW BHIYUCIUTEIbHBIX YMEHUN U HABBIKOB;
® HE JOBEACHHE /10 KOHLA IpeoOpa30BaHU.

O11eHKA TeCTOBBLIX PadoT y4yalMXCsl
TecTpl, TpenbsBIsIeMble 00YJAIOITUMCS, MOTYT OBITh Kak B OyMa>XHOM, TaK U B
ANEKTPOHHOM BapuaHte. OObEeM TECTa 3aBUCUT OT U3YYAEMOU TEMBI.

Yuurens umeeT IIpaBO BOCIIOJIBb30BATbCA KPUTCPUAMU OLCHUBAHUA TCCTA, KOTOPHIC
nperararor COCTaBUTCIIN TCCTOB.

OTmerka Kpurepun

«5» 95-100 % BBITIONTHEHUS TECTA
«4» 75-94 % BBITIOJIHEHMS TeCTa
«3» 45-74 %  BBINOJIHEHUS TECT
«2» 0-44%  BBITIOJIHEHHUS TeCTa

EnuHbie HOPMBI SIBISIOTCSI OCHOBOM MPH OLIEHKE KaK KOHTPOJBHBIX, TAK U BCEX
JIPYTUX TUCBMEHHBIX paboT 1o maremaruke. OHU 00ecTIeuynBaIOT €AUHCTBO TPEeOo-
BaHUN K 0OYyYaroIIMMCS CO CTOPOHBI BCEX y4MTEJel 00pa30BaTeIbHBIX YUpEKIe-
HUS, CPABHUMOCTH PE3yJIbTaTOB OOyU€HUs B pa3HbIX Kiaccax. [Ipumensis atu HOp-
MBI, YUUTENb JOJDKEH UHAWBUAYAIBHO MOJIXOAUThH K OIIEHKE Ka)10M MUCbMEHHOM
paboThl yuaierocsi, oOpamarb BHUIMaHHWE HA Ka4YeCTBO BBIMOJIHEHUS paboThI B Lie-
JIOM, a 3aTeM YK€ Ha KOJMYECTBO OIIMOOK U Ha UX XapaKTep.

Copepxanue 1 00beM Marepuania, BKIIOYAEMOT0 B KOHTPOJIbHbIE MHUChMEH-
Hble paOOThI, a TaKXKE€ B 3aJlaHUs JJIs1 MOBCEIHEBHBIX MUCbMEHHBIX YIPAKHEHUMH,
ONpENENAI0TCS TPeOOBAaHUSIMU, YCTAHOBJIEHHBIMU Tporpammoil. Hapsny ¢ koH-
TPOJIbHBIMU pabOTaMU MO ONPENEJEHHBIM pa3/ieslaM TEMBbI CIEAYeT MPOBOJUTH
UTOTOBBIE KOHTPOJIbHBIE PAOOTHI IO BCEH U3YUEHHOU TEME.

KonTponbhbie pabOThl, KOTOPbIE UMEIOT LIETBIO MMPOBEPKY 3HAHUNA, YMEHHUHN U
HAaBBIKOB yYalIUXCs 10 LEJIOMY pa3Jeny IporpaMMsbl, a TAKXKE 110 MaTepuaiy, u3y-



YEHHOMY 3a Y€TBEPTh WM 3a IoJ, KaK MpaBUJIO, JIOJHKHBI COCTOATh M3 3aJa4 U
IPUMEPOB.

OreHka TUCEMEHHOM pabOThI OTPEIEISAETCS ¢ YIETOM, MPEXkKIe BCero, ee odie-
ro MaTeMaTU4eCcKOro YpPOBHS, OPUTHMHAIBHOCTHU, MOCJIEI0BATEILHOCTH, JIOTUYHO-
CTH €€ BBINIOJIHEHHUS, a TaK)Ke YMcia OMMOOK W HEJ0UETOB U KadecTBa odopmiie-
HUS pabOTHI.

OmmoKa, MOBTOPSIONIAACSA B OJHOM pabOTe HECKOJIBKO pa3, pacCMaTpUBACTCS
Kak OJIHa oInoOKa.

3a opdorpadudeckre OMMOKH, TONMYIICHHbBIC YISHUKAMHM, OICHKA HE CHUYKACT-
cs1; 00 opdorpadpuueckux OmMOKaxX JOBOAUTCS IO CBEICHHUS MPEIOaBaTeIs Pyc-
CKOro s3pika. OJQHAKO OIMMOKKM B HAIKMCAaHUU MAaTEMaTHYECKHUX TCPMHUHOB, YiKe
BCTPEUABIIUXCS ITKOJLHUKAM KJIacca, IOJKHBI YUYUTBIBATHCS KaK HEJIOYETHI B pa-
ooTe.

OuneHKa TeKYIMX MHCbMEHHBLIX PadoT.

[Ipu onieHKe MOBCEAHEBHBIX 00YyUaIOIMUX PabOT MO MaTeMaTUKE YUYUTENb Py-
KOBOJICTBYETCSl YKa3aHHBIMU HOPMaMH OLEHOK, HO YYUTBIBAET CTEIEHb CaMOCTOS-
TEJIHLHOCTH BBITOJHEHUS PAOOT yJaruMuUCH.

O6y‘IaIOHII/IC IIMCBEMCHHBIC pa60T51, BBIIIOJTHCHHBIC YUAIIIUMUCA BIIOJTHEC CaMO-
CTOATCIIBHO C IPUMCHCHHUECM PAHCC M3YUYCHHBIX M XOPOIIO 3aKPCIVICHHBIX 3H3HPII>1,
OLCHUBAKOTCS TAK KC, KaAK 1 KOHTPOJIbHBIC pa6OTbI.

O6yqa}01uﬂe IINCBbMCHHBIC pa6OTI)I, BBITIOJTHCHHBIC BITOJIHE CaAMOCTOATCIBHO,
Ha TOJIBKO 4YTO M3YUYCHHBLIC M HCAOCTATOYHO 3aKPCIUVICHHBIC IIpaBHJIid, MOI'yT OIIC-
HHUBATBCA MCHCC CTPOTO.

[TuceMenHbIe PaOOTHI, BHIOJIHEHHBIE B KJIACCE C MPEIBAPUTEIBLHBIM Pa3zoopoM
UX IO/ PYKOBOJACTBOM yUYHUTEIS, OLIEHUBAIOTCS O0Jiee CTPOTo.

I[IpoMeskyTOYHAsE aTTecTALMA NMPOBOAUTCH B (popMe MTOrOBONl KOHTPOJIbLHOM
padoThI.

KonTposbHast padora Ne 6 no teme «O000111eHMe U CHCTEMATH3AIMS 3HAHUM
y4aIIMXCSD)

Bapuanr 1

1. Pemute HepaBenctBo 11x — (3x +4) 9x — 7.



2. Tloctpoiite rpaduk pynxuuu X =—x~6x=5. [Tonpsyscs rpadukom, HailuTe:
1) npomexyTOK yObIBaHUS (PYHKIINU;

o 2 -
2) MHOXKECTBO pellleHuil HepaBeHcTBa —X —6x—5=0

i

x—y=l1,
2
3. Pemmte cuctemy ypapHenmii (X +2¥=33.

4. Halinute cyMMy NIEpPBBIX CEMHU YJICHOB apU(DPMETHIECKON MPOTPECCHH, ECITH €€
TPETHUI YJIEH paBeH —5, a LIECTOU paBeH 2,5.

5. IBe Opurazpl, paboTas BMECTE, MOT'YT BBIIIOJIHUTH IPOU3BOACTBEHHOE 3aaHUE

3a 6 u. Ecu nepBast Opuraaa npopaboTaeT caMOCTOSATEIBHO 2 4, a TOTOM BTOpast
2

Opurana npopabdoraer 3 4, TO Oy/I€T BHIMOJHEHO 5 3amaHus. 3a CKOJIBKO YacoB
KaKJast Opuraja MOKeT BBITIOJIHATH JTAHHOE TIPOM3BOICTBEHHOE 3a/IaHUE CaMO-
CTOATENBHO?

2 _ 9
6. Ipu Kakux 3HaYeHMAX a ypaBHeHue X +a+3/x+1=0 ge ymeer kopuei?

7. Ha deTbIp€x KapTOuKax 3amnucanbl uncia 3, 4, 5 u 6. KakoBa BepOosITHOCTb TOTO,
YTO MPOMU3BE/ICHUE YNCE, 3aMCaHHBIX Ha JIByX HayraJ BRIOpaHHBIX KapTOUKaXx,
Oyznet kpaTHbIM yucay 107

Bapuant 2

1. Pemute HEepaBeHCTBO 6x — 5(2x + 8) 14 + 2x.
2. Tloctpoiite rpaduk pynxiuu [ X/ =% —6x+5. TTonp3ysck rpaduKoM, HaiauTe:
1) npoMexyTOK Bo3pacTanus HyHKIHH;

y 2 .
2) MHOECTBO pellieHui HepaBeHcTBa X —6x+520

i

—x=2,
M v
3. Pemnte cucteMy ypaBHeHni |V THX=15.

4. Halimute cymMmMy NEpBBIX OJUHHALIATH YJICHOB apu(pMETHIECKON IPOrpeccui,
eciu €€ 4eTBEPTHIN WeH paBeH 2,6, a mecToi paseH 1,2.

5. JIBa TpakTopucta, paboTasi BMeCTe, MOTYT BcIaxaTh oJie 3a 14 4. Ecim nepBbrit

TPAKTOPHUCT MPOPAOOTAET CAMOCTOSITEIHHO 7 4, a TOTOM BTOPOM TPAKTOPHCT MPO-
2

paboraet 14 4, To OyzeT BcnaxaHo > MOJs. 3a CKOJIBKO YaCOB KA bl TPAKTO-

PHUCT MOKET BCIAaxaTh ATO MOJIE CAMOCTOSTEIHHO?

2 _
6. Ilpu Kakux 3HAYEHUAX g ypaBHeHUE X + a—2/x+1=0 pyeer npa pasnuuHbIX
KOpHs1?



7. Ha deTbIp€x KapTOukax 3amucanbl uncia 1, 2, 3 u 4. KakoBa BepOsITHOCTb TOTO,
4YTO CyMMa 4YKCell, 3alMCAHHbIX Ha JIBYX Hayraj BhIOpaHHBIX KapTOUKaXx, OyaeT
YETHBIM YUCTIOM?

Bapuant 3
1. Pemure HepaBeHCTBO 3x — 4(x + 1) x.
2. Hoctpoiite rpadux dynxmuu [ X/=—x~2x+3. [Tonpsyscs rpadukom, HallauTe:
1) mpomMexyTOK yObIBaHUS (PYHKIIUH;

y 2 )
2) MHOXKECTBO peIlleHuil HepaBeHcTBa —X —2x+3<0

Cx—y=2,
2
3. Pemute cucremy ypaBHeHuii | Y —3x=12.

4. Haiimute cymMMy NEpBBIX IE€CATH WICHOB apu(METHUECKON MTPOTPECCUH, €CTU €€
TPETHUI 4JIeH paBeH 9, a BOCbMOI paBeH 24.

5. JIBoe mansipoB, paboTasi BMECTe, MOTYT MOKpacuTh ¢acaj mikoisl 3a 12 4. Ecnu

NEPBBIN MaJIIp TPOPa0dOTAET CAMOCTOSITENBHO 5 4, @ IOTOM BTOPOM MaJsip Mpopa-
11

6oraer 4 1, To Oyner nokpameno 30 acana. 3a CKOIBKO 4aCOB KaXKIbIA MaJIsp
MOJKET MOKPacUTh (haca UIKOJIbI CAMOCTOATEIBHO?

2 _ .
6. IIpu Kakux 3HaueHUsX a ypaBHenue X —d—1x+4=0 ge ymeer xopuei?

7. Ha yeThIpéx KapTOuKax 3anmucansl uncia 2, 5, 6 u 10. KakoBa BeposATHOCTH TO-
r0, 9YTO MPOM3BEICHNE YHMCEI, 3aMMCAaHHBIX Ha JABYX HAyraJ BEIOpAHHBIX KapTOU-
Kax, Oy/IeT KpaTHbIM YuCiy 47

Bapuant 4
1. Pemnte HepaBeHcTBO 2x — 3(x +4) x — 16.
2. Iloctpoiite rpaduk dyakmmu [ X =x"—4x+3. [Tonw3ysack rpadgukomM, HaAMAKUTE:
1) mpomexxyTOK Bo3pacTanusi QyHKIUY;
2) MHOXECTBO PeLICHHUIT HepaBeHeTBa X —4X+3<0.
x+y=1,
3. Pemure cuctemy ypasuenmii (X —3)=1.

4. Haligute cymMMy NEpBBIX IIECTH YJICHOB apu(pMETHUECKON IPOIPECCUH, ECITH €€
TPETHUI YJIeH paBeH 54, a MAThINA paBeH 6.



5. Ecnut OTKpBITH OTHOBPEMEHHO JIBE TPYOBI, TO OacceitH OyJeT HANOJIHEH BOJOU

3a 8 u. Eciiu cHauaza HalnoJIHATh OacCceiH TOJIBKO Yepe3 oiHy TpyOy B TeueHue 12
£l

4, @ IOTOM TOJIBKO Yepe3 IPYTyIo B TEYEHHUE 3 4, TO BOJOI OyIeT HarmoiHeHo 4

OacceliHa. 3a CKOJIBKO YaCOB MOXKET OBITh HAMOJIHEH 0acCeilH uepe3 Kaxayro Tpy-

oy?

2 _
6. ITpu Kakux 3HAUYCHHUIX a ypaBHeHne X — d—2/x+9=0 pypeer qBa pazIMUHBIX
y
KOpHs?

7. Ha deTbIp€x KapTOUKax 3amucaHbl uncia 3, 6, 9 u 14. KakoBa BeposiTHOCTh TO-
r0, 9YTO MPOM3BEICHNE YHMCEI, 3aMMCAHHBIX Ha JBYX HAyraJ BEIOpAHHBIX KapTOU-
Kax, He Oy/JeT KpaTHbIM Yuciay 9?



	4. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 



