MyHuuunajibHoe 010/:KeTHOe 00111e00pa3oBaTe/IbHOE YUpPe:KIeHne
«EpMuukas ocHoBHasi 0011e00pa3oBaTe/IbHAS LKA

[Tpunoxenne 1 kK OCHOBHON 00pazoBaTEIHHON
IIporpaMMme OCHOBHOTO 001Iero o0pa3oBaHus

PABOYASA TIPOIT'PAMMA YYEBHOI'O HPEIMETA

anrebpa a7 —9 kiaccos

YpoBenb 06pa3zoBaHusi — OCHOBHOE o0111ee 00pa3oBaHue
Cpok peanuzaiy nporpaMmMsl — 3 roja

VYuutens: PoueBa Dnp3a AnrOepToBHa, Topornosa Bepa SIkoBneBHa

EpMHua;
2019 ron.



1.INIOACHUTEJIbBHAA 3AIINCKA

PaGoune mporpamMMbl OCHOBHOTO O0IEro oOpa3zoBaHHs MO anredpe COCTaBICHBI Ha
ocHoBe DyHIAMEHTAIBHOTO sIpa COJep)KaHUs oOmero ooOpazoBanus W TpeOoBaHWil K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 00II€00pa3oBaTEeNIbHOW MPOrpaMMbl OCHOBHOTO OOMIETO
oOpa3oBaHusi, mpeacTaBiICHHBIX B DenepadbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
craHgapre oOmiero oOpazoBaHusi. B HUX TakkKe YYUTHIBAIOTCS OCHOBHBIC UJCH M TOJIOKECHUS
[Tporpammsbl pa3BuTHS ¥ (POPMHPOBAHHS YHUBEPCAIBHBIX YYEOHBIX NEHCTBHH 11 OCHOBHOTO
obmero oOpa3oBaHusL.

[Iporpamma paspaboTaHa  Ha OCHOBE [IporpamMmbl  00111€00pa30BaTEIBHBIX
yupexuaenuii Anrebpa 7-9 / T.A. BypmmctpoBa — 2-¢ wu3gaHume, nopaboranHoe — M.:
[Ipocsemuienue, 2014.

Co3HarenbHOE OBJIAJICHHE yJalllUMHUCS CHUCTEMOM airedpanyecKux 3HaHUN U yMEHUH
HGO6XO}II/IMO B HOBC@I[HGBHOI\/JI KHU3HU JJIs1 U3YYCHHSA CMECKHBIX HHCHHHJ’IHHOﬁ MMPOJOIKCHU A
oOpazoBanus. [IpakTHdeckass 3HAYUMOCTH IIKOJIBHOTO Kypca anreOpsl 00ycIOBIIEHA TEM, YTO
eé 00BEKTOM SIBJITFOTCSA KOJIMYCCTBCHHBIC OTHOIIICHUA )Iel\/’ICTBI/ITeJ'II)HOFO Mupa.
MaremaTnaeckas IIOATrOTOBKA H€O6XO)II/IMa IJi1 TIOHMMaHWA T[PUHIHUIIOB YCTpOI\/’ICTBa n
HCIIOJIB30BaHU A COBpeMeHHOI\/'I TCXHHUKH, BOCHPUATHA HAYYHBIX U TCXHUYCCKHUX HNOHITUI "
I/I)Iel\/’I. MaremaTnka SBISIETCS SI3BIKOM HAaYKWM U TCXHUKH. C eé MMOMOIIBIO MOJCIHUPYIOTCA U
HU3Y4arOoTCAd ABJICHUA U MPOLECCHI, TPOUCXOOAININE B ITPUPO L.

AnreOpa sBnsieTcs OAHUM M3 OIOPHBIX MPEIMETOB OCHOBHOW IIKOJBI: OHa
obecreynBaeT U3y4eHHe APYrux AUCHUILUIMH. B mepByro odepeas 3TO OTHOCUTCA K MpeaMeTam
€CTECTBEHHO-HAay4YHOT'O I[MKJIa, B YAaCTHOCTU K (u3uke. Pa3BuUTHE JOTHYECKOrO0 MBIILICHUS
YYaIIuXCsl MpU 00y4eHUHN alredpe CroCOOCTBYET YCBOCHHIO MPEMETOB TYMaHUTAPHOTO ITUKJIA.
[IpakTHyeckue yMEeHHsS U HaBBIKM ajlreOpanyeckoro xapakrepa HeoOXOIUMBI ISl TPYAOBOM U
npodeccuoHaNbHON MOATOTOBKH IIKOJIBHUKOB.

Pa3BuTne y ydamuxcsi nmpaBUJIbHBIX NMPEACTABICHUI O CYIIHOCTH U MPOUCXOXKICHUH
anredpandeckux abCTpakLUid, COOTHOLIEHUH PEAJbHOTO U UJCalbHOT0, XapaKTepe OTPa’keHus
MaTeMaTH4eCKOW HAayKOM SBJIEHUH M MPOLIECCOB pealbHOTO MHpa, MECTe aireOpbl B CUCTEME
HAyK ¥ pOJIM MaTeMaTUYeCKOro MOJICIMPOBAHUS B HAyYHOM I[IO3HAHUUW U B MPaKTHUKE
croco0cTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUAIIUXCA U KAYECTB MBIIIJICHUS,
HEOOXOIUMBIX UIs aAanTalid B COBPEMEHHOM HH(QOPMAIIMOHHOM OOIIecTBeE.

TpeOys OT ydamuxcs yMCTBEHHBIX U BOJIEBBIX YCHJIWN, KOHIIEHTpallUd BHUMAaHHUS,
aKTUBHOCTH Pa3BUTOTO BOOOpa)keHHUs, airedpa pa3BUBAET HPABCTBEHHBIE YEPTHI JIMUYHOCTH
(HACTOMYMBOCTD, I€IEYCTPEMIICHHOCTh, TBOPYECKYIO aKTHBHOCTh, CAMOCTOSATENBHOCTh, OT-
BETCTBEHHOCTh,  TPYHOTIOOME, JUCIMIUIMHY ¢  KPUTUYHOCTh  MBIIUICHUS) W yMEHHE
apryMEHTUPOBAaHHO OTCTaMBaTh CBOM B3IJISIbl M YOSKICHHS, a TaKkKe CHOCOOHOCTH MPUHUMATH
CaMOCTOSITEIIbHBIE PEIICHUSI.

Wzyuenne anreOpbl, (QyHKIHI, BEPOSTHOCTH U CTATUCTUKU CYLIECTBEHHO PACIIUPSIET
KpPYro30p y4aluxcs, 3HaKOMS X C MHAYKIHMEH U JeAyKuuen, 0000IeHneM U KOHKpEeTHU3alen,
aHAJIM30M M CHHTE30M, KiIacCUpMKalMeld M cucTeMaTu3aluel, abcTparupoBaHHEM, aHAJIOTHEH.
AKTHBHOE HCIIOJIb30BAHME 33/lady Ha BCEX JTarnax y4eOHOro mpolecca pa3BUBaeT TBOPYECKHE
CIIOCOOHOCTH IIKOJbHUKOB.

N3ydenne anreOpbl Mo3BoJsieT (OPMHUPOBATH YMEHUS U HABbIKM YMCTBEHHOIO TpyJaa —
IUTAHUPOBAaHKUE CBOEH PabOThI, MOUCK PALMOHAIIBHBIX MyTeH €€ BBHIMOJIHEHUS, KPUTHYECKYIO OLICHKY
pe3ynbTaToB. B mporecce m3ydeHust anreOpbl IIKOJBHUKU JIOJDKHBI HAyYMThCS W3JIaraTh CBOU
MBICJIH SICHO M MCUEPIIBIBAIOIIE, JAKOHUYHO U EMKO, TPUOOPECTH HABBIKM YETKOTO, aKKYpaTHOTO
Y TPAaMOTHOTO BBITIOJTHEHUSI MAaTEMaTUYECKUX 3alHCeil.

Baxneiieid 3agadeif IIKOIBHOTO Kypca anreOpbl SBISETCS pa3BUTHE JIOTUUECKOTO
MblIIeHus yJqamuxcs. Camu 0O0bEeKThl MaTeMaTHUECKUX YMO3AKIIOUCHUH M MPUHSTHIE B anredpe



NpaBWja HMX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMHUPOBAHHIO YMEHHH OOOCHOBBIBATH U
JI0OKa3bIBaTh CY)KJCHUS, NPUBOAUTH YETKUE ONPEICTICHUS, PAa3BUBAIOT JIOTHYECKYIO HHTYHIIHIO,
KPaTKO M HAIJBAHO PACKPHIBAIOT MEXAHU3M JIOTHYECKHX MOCTPOCHUH M ydaT UX NMPUMEHEHHIO.
Tem cambiM anreOpa 3aHUMaET OJHO U3 BEAYIIMX MECT B (DOPMUPOBAHUH HAYYHO-TEOPETHYECKOTO
MBIIUICHUS] IIKOJBHUKOB. PackppiBas BHYTPEHHIOIO TapMOHHIO MaTeMaTHKH, (OpMHUPYs
MOHUMaHHE KPACOTHI M M3SIIIECTBA MATEMAaTUIECKUX PACCYKICHHIA, areOpa BHOCUT 3HAUYNTEIIbHBIN
BKJIQ]] B 3CTETUYECKOE BOCIIUTAHUE yIALTUXCS.

1.1.0bIIAAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA
AJIT'EBPA

B kypce anreOpbl MOKHO BBIIENIUTH CJIEIYIOIINE OCHOBHBIE COJICP)KATEIbHBIC JIMHUM:
apudmetunka; anredpa; (QyHKIMUA;, BEPOATHOCTh W CTaTUCTHKA. Hapsiy ¢ 9Tum B coaepikaHue
BKJIIOYEHBI JBa JIOTIOJTHUTEIBHBIX METOJIONIOTHYECKUX Pa3Ziena: JIOTMKAa U MHO)KECTBA; MaTeMaTuKa B
HCTOPUYECKOM DPa3BUTUM, YTO CBS3aHO C peajausaunueil ueneil oOIIEMHTEIIEKTyadbHOTO U
oO0IIEeKyIbTYpHOTO pa3BUTHs yyamuxcs. CoaepxaHne KaKI0ro U3 3THX pas3zeioB pa3BOpaunBaeTCs
B CO/IEpKaTeIbHO-METOAUYECKYIO JIMHUIO, NTPOHU3BIBAIOILYI0 BCE OCHOBHBIE COJIEp)KaTelIbHbIE
nuaun. [lpu sToM mepBas nuHMA — «JIoTMKa W MHOXXECTBA» — CIYKHUT IIETH OBJIAJICHHS
YUaIIUMHCS HEKOTOPBIMHU JJIEMEHTAMU YHHUBEPCAJIBHOTO MaTeMAaTHYECKOTO S3bIKa, BTOpas —
«MaTtemaTika B HCTOPHMYECKOM DPa3BUTHUM» — CIOCOOCTBYET CO3/IaHUI0 OOIEKYJIbTYPHOTIO,
ryMaHUTapHOTO (hoHA M3yUEHUS Kypca.

Conepxxannie JTHHUU «ApudMETHKa» CIYKAT 0a30W ISl JAIBHEHIIETO H3Y4CHHUS
YYaIIAMHUCS ~ MaTEMaTHKH, CHOCOOCTBYeT  Pa3BUTHIO WX  JIOTHYECKOTO  MBIIUICHHUS,
(hOpMHUPOBAHUIO YMEHHUS TOJIB30BAThCS aTOPUTMAMHU, a TAKKE MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX B MOBCEAHEBHOM XU3HU. Pa3BuTHE MOHATHS O 4YHCIEe, B OCHOBHOMU
IIKOJIE CBS3aHO C palMOHAIBHBIMU M HPPAUUOHAIBHBIMU YHCIaMH, (OPMUPOBAHHEM
MIEPBUYHBIX MPEJICTABICHUN O AEHCTBUTEIILHOM YHUCIIE.

Conepxanue JUHUU «AnreOpa» CrmocoOCTByeT (OPMUPOBAHHUIO Yy  yUaIIUXCS
MaTeMaTHYecKoro ammapara JUisli pelleHHs 3aJad U3 pa3/ielioB MaTeMaTHKH, CMEXHBIX
MIPEeIMETOB U OKpYKaIoILel peaqbHOCTH. SI3BIK anreOpbl MOAYEPKUBACT 3HAUCHUE MAaTEMaTHKU
KaK Si3bIKa JJIs MOCTPOCHUS MaTeMaTH4YeCKUX MojeJiedl MpOLecCOB M SIBICHHUI peallbHOTro
MHupa.

Pa3BuTHe anropuTMUYECKOTO MBINLIECHUS, HEOOXOAMMOIrO, B YaCTHOCTH, IS
OCBOEGHHUS Kypca UH(GOPMATUKH, U OBJIaJICHUE HAaBBIKAMH JEAYKTUBHBIX PACCYXKACHUN TaKxke
SBISIOTCS 3a7adyaMu  u3ydeHus anreOpsl. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM BHOCHUT
cnenupUYecKUii BKJIAJ B pa3BUTHE BOOOPaKEHHUS Y4YAlUXCS, HUX CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOpYECTBY. B OCHOBHOH 1IKOJE MaTepualnl TPYHIUPYeTCs BOKPYT
palMOHATBHBIX BHIPAKEHUH.

Copepxanue pazgena «QDyHKIUMU» HalEIEHO Ha TMOJy4YeHHE IIKOJIbHUKAMU
KOHKPETHBIX 3HAHUN O (YHKIHUH KaK BaXHEHIIEH MaTeMaTH4ecKoil MOJENH AJisl OMHMCaHUs U
UCCIIeJIOBAaHUsL PA3HOOOpa3HBIX IMpoleccoB. M3ydeHue STOro wmarepuana CHOCOOCTBYET
Pa3BUTHIO y YUYalIUXCS YMEHUS HCIIONb30BaTh Pa3IMYHBbIC SI3bIKM MATEMaTHKU (CIOBECHBIH,
CUMBOJIMUECKUH, Tpaduyeckuil), BHOCUT BKJIad B (OpMHpOBaHWE NPEACTABICHUNH O POIH
MaTeMaTHKU B Pa3BUTUU LIUBUIN3AINHN U KYIbTYPHI.

Paznen «BeposTHOCTHP W CTATUCTHKA» — O00S3aTENbHBIH KOMIIOHEHT IIKOJIBHOTO
00pa3oBaHus, YCHJIMBAIOUIUN €ro MPUKIATHOE M MPAKTHUECKOe 3Ha4deHHe. DTOT MaTepual
HE0OX0IuM, MpeXae BCero, sk GOPpMUPOBAHUS Y yUHAIIUXCS PYHKIMOHATHHON IPpaMOTHOCTHU
— yMEHUS BOCHPHUHHUMATh U KPUTHYECKHU aHAIM3UPOBATh MH(GOPMAIINIO, TPEACTABICHHYIO B
pa3nu4HBIX (popMax, TOHMMATh BEPOSTHOCTHBIA XapaKTep MHOTHX PEallbHBIX 3aBUCHUMOCTEH,
MPOU3BOANUTH TMPOCTEHIINEe BEPOSTHOCTHBIE pacuéThl. M3yuyeHue OCHOB KOMOMHATOPHKHU
MO3BOJIUT Y4YaIl[eMyCsl OCYIIECTBISATh PACCMOTPEHHE CiydaeB, mepedop U MOACHET YHucia
BapHAHTOB, B TOM YHCJI€ B MPOCTEUIITUX MPUKIAJHBIX 3a/1a4ax.



[Ipu U3y4eHUU CTATUCTUKU W BEPOATHOCTU OOOTAIIAIOTCS MPEACTABICHHUS O COBPEMEHHOM
KapTHHE MUPA U METOJaX €ro UCCIeI0BaHus, (OPMHUPYETCS MOHUMAHUE POJIM CTATUCTUKH KaK
MCTOYHHKA COIIMAJIBHO 3HAYMMON MH(OPMAIMM U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIJIEHHUS.

1.2. MECTO IIPEJIMETA B YYEBHOM IIVTAHE

basucHbiii yueOHBIM (0Opa3oBaTeNbHBIM) IJIAaH HAa HM3y4YeHHE ainreOpel B 7—9 Kiaccax
OCHOBHOM IIIKOJIBI OTBOJUT 3 4Yaca B HEJEII0 B TCUCHHE KaXKJ0ro rojga oOydeHus, Bcero 315
ypoxkoB. 7 kiacc — 105: 8 knmacc — 108; 9 kmace — 102.

1.3. JluuHocTHBIe, MeTanpeAMeTHbIe W TIPeJAMETHbIe Pe3yJbTAThl OCBOEHHUSI
y4e0HOro npeaMera ajareépa.

[Iporpamma  ofOecriednBaeT  JOCTIDKEHHE  CIEAYIOMIMX  PE3YJIbTaTOB  OCBOCHHS
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs:

JUYHOCMHbLE:
1) c(hopMUPOBAHHOCTD OTBETCTBEHHOTO OTHOIIEHHUS K YUEHHIO,
TOTOBHOCTH u CHOCOOHOCTH 00yJarmuxcs K CaMOPa3BUTHIO nu

caM000Opa30BaHUIO Ha OCHOBE MOTHBAIMU K OOY4YEHUIO U MO3HAHUIO, BEIOOPY JalbHEHIIEro
oOpazoBaHus Ha 0a3e OPUEHTUPOBKM B Mupe Tmpodeccuii U MNpodeccHoHaTbHBIX
MPEANOYTeHUI, 0CO3HAHHOMY MOCTPOCHHUIO WHIWBHIYAIBHOW 00pa30BaTEIbHOU TPACKTOPHU C

yu€ToM YCTOWYIHMBBIX MO3HABATEIIEHBIX
WHTEPECOB;
2) c(OPMHPOBAHHOCTh  IIEJIOCTHOTO  MHPOBO33PCHHS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKH U OOLIECTBEHHON MPAKTUKH;

Cc(OPMHPOBAHHOCTh KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILEHUM U COTPYAHUUYECTBE CO
CBEPCTHUKAMHU, CTAPIIUMHU U MIAJAUIMMM, B OOpa30BaTeNbHOM, OOIIECTBEHHO IIOJE3HOH,
yueOHO-HCCIIeJ0BATENIbCKON, TBOPUECKOM U IPYTMX BUJIAX JEATEIbHOCTH;

YMEHHE SICHO, TOYHO, I'PaMOTHO H3J1araTh CBOU MBICIM B YCTHOH M INIMCBMEHHOM peuy,
IIOHMMAaTh CMBICII IIOCTABJICHHOM 3a/1a4M, BBICTPAUBATH apTyMEHTALHIO, IIPUBOIUTH IPUMEPHI
U KOHTPIIPUMEDHI;

IPEACTABICHUE O MaTeMaTHMYeCKOW Hayke Kak cdepe 4YeloBEeYEeCKOW [eATeIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH I Pa3BUTHS LUBUIN3ALUY;

KPUTUYHOCTh MBIIICHUS, yMEHUE pacro3HaBaTh JIOTUYECKH
HEKOPPEKTHBIEC BbICKA3bIBAaHUS, OTJINYATh TUIOTE3Y OT (aKTa;

KpEaTUBHOCTb MBILNUIEHUs, WHULIMATHUBA, HAXOJYUBOCTb, AKTHUBHOCTb IIPU PpELICHUHU
anreOpanyeckux 3ajauy;

YMEHHUE KOHTPOJIUPOBATh MPOLIECC U PE3YNIbTaT yUeOHONH MaTeMaTHUeCKON JeaTelbHOCTH;
CHOCOOHOCTh K 3MOIMOHAJILHOMY BOCHPUATHIO MaTeMaTHYECKUX 0OBEKTOB, 3aja4, peIIeHHH,
pacCyXICHUN.

Memanpeomemnmnuwie:

yMEHHE CaMOCTOSITEIHO IUTAaHUPOBATh aJlbTepHaTHUBHbBIE nyTH
JIOCTH)KEHHS 1leJIel, OCO3HaHHO BbIOMpaTh Hambosiee 3(P(EKTUBHBIE CIIOCOOBI PELICHUS
y4eOHBIX M IM03HABATEIbHbBIX 33J1ay;

YMCHHC OCYIICCTBJIATDH KOHTPOJIb I1o pE3YyIbTATYy n 10 CHOC06y
JINCTBUS Ha YPOBHC MPOU3BOJIbHOTO BHUMAHHA U BHOCUTDH HCO6XOI[I/IMBIC KOPPCKTHUBHI,
3) YMCHHUC aACKBATHO OLICHUBATH IIPABUJIBHOCTH UJIN OIIMOOYHOCTH BBHITTOJHECHUS

yqe6H01”4 3aJgadu, eé O6’LCKTI/IBHyIO TPYAHOCTH U COOCTBEHHBIE BO3MOXKHOCTH €€ peUICHU,



OCO3HAHHO€ BJAJCHUE JIOTUYCCKUMH JICHUCTBUSIMHU ONPEACICHUS TMOHATHH, 0000IIeHus,
YCTAHOBJICHHUSI aHAJNOTWH, KiIacCH(UKAIMK HAa OCHOBE CaMOCTOSTEIBHOTO BBIOOpaA
OCHOBAHUU M KPUTEPHUEB, YCTAHOBICHUS POJOBUIOBBIX CBS3CH;

YMEHHE YCTAHABIIMBATh NPUYUHHO-CICJICTBEHHBIC CBSI3M, CTPOUTh JIOTUYECKOE
paccyxJeHrue, yMO3aKiItoueHne (MHIyKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
YMEHHE CO37aBaTh, NMPUMEHIThH W TPEOOPa30BBIBaTh 3HAKOMO-CHMBOJMYECKHUE CPEICTBA,
MOJICJTH U CXEMBI JIJIS PEIICHUs] y4eOHBIX M IO3HABATEIbHBIX 3a/1a4;

YMEHUE OPraHU30BbIBATH Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO NEATEIBHOCTH C
VYUTEIEM H CBEPCTHHKAMH: ONPEACHSTh IIeIH, pacupefesiecHne QYHKIHA W poJieH
Y4aCTHHKOB, B3aMMOJICHCTBHE U 00ume crnocoObl paboThl; ymMmeHHe paboTaTh B TpyIIIE:
HaxoJIUTh 00Iee pelieHHe U pa3penarh KOH(MIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIUHA H
yu€Ta WHTEpPEeCOB; CIylIaTh MapTHEpa; GopMyITHpoBaTh, apryMEHTHPOBATh U OTCTAMBATh
CBOE MHCHHUE;

c(hopMHUPOBAaHHOCTh Y4€OHOW H OOIIENMOIB30BATEIHCKOM KOMIETEHTHOCTM B 00JlacTu
WCIO0JIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKaMOHHBIX TexHosnoruil (MKT komneTeHTHO CTH);

9) mnepBOHauajgbHBIE TpEACTaBICHHS 00 HIAEAX W O METOJaX MaTeMaTHUKH Kak 00
YHUBEPCAIBLHOM SI3bIK€ HAYKH M TEXHUKH, O CPEICTBE MOJICIUPOBAHUS SBICHUH U
MIPOIECCOB;

YMEHHE BHUICTh MAaTEMAaTHUYECKYIO 3a7ady B KOHTEKCTE MPOOJEMHOW CHUTyallMd B IPYTUX
JTUCIUIUTNHAX, B OKPYXKAIOIIEH KU3HU;

YMEHUE HaXOJUTh B Pa3IMYHBIX HCTOYHHKAX WH(POpPMAINIO, HEOOXOTUMYIO ISl PEIIeHUs!
MaTeMaTH4eCcKuX MpoOiieM, U MpeACTaBiATh €€ B MOHATHON ¢Gopme; MPUHUMATh pElIEHUE B
YCJIOBUSIX HETIOJTHOW M M30BITOYHOM, TOUYHOHN W BEPOSATHOCTHOW MH(POPMAIINH;

yMEHHE [OHHMMaTh W HCHOJb30BaTh MaTeMaTUYECKHE CpEACTBa HArJISAJAHOCTH (PUCYHKH,
YepPTEKU, CXEMBI U AP.) AJIS UITIOCTPALMU, UHTEPIIPETA[UHU, apTyMEHTALINH;

YMEHHUE BBIIBUTATh THIIOTE3bI NMPU PEIICHUH y4eOHBIX 3a7]a4 U MOHUMAaTh HEOOXOAMMOCTb UX
MPOBEPKH;

YMEHHE TMPUMEHITh HUHIYKTUBHBbIE W JEAyKTHBHBIE CIOCOOBI pacCyKJIeHHH, BHUIEThb
pa3IMyuHbIE CTPATeTUU peUIeHUs 3a/1a4;

MMOHUMAaHHE CYIIHOCTHU QITOPUTMHUYECKUX  MPEANUCAaHUN U YMEHHE JeCTBOBaTh B
COOTBETCTBUU C MPEJIIOKEHHBIM aJIr'0 PUTMOM;

YMEHHE CaMOCTOSATEIbHO CTAaBUTh €M, BBIOMPATh M CO3JaBaTh aJTOPUTMbI [UIS PELICHUS
y4eOHBIX MAaTEMaTHYECKUX MPOOIIeM;

YMEHHE IJIAaHUPOBATh M OCYIIECTBISTH JAEATEIbHOCTb, HAMPABICHHYIO HA pelIeHUuEe 3aaad
HCCIIeIOBATEIBCKOTO XapaKTepa.

Ilpeomemmnuwie:

YMCHHC pa6OTaTB C MAaTCMaTU4YC€CKUM TCKCTOM (CTPYKTypI/IpOBaHI/Ie, HN3BJICYCHHUC
HeoOxonuMol uH(OpManKM), TOYHO M T'PAaMOTHO BBIpaKaTh CBOM MBICIU B YCTHOH U
MUCbMEHHOM peun, MMPpUMCH A MAaTEMAaTHYCCKYHO TCPMHUHOJIOTHIO u CUMBOJIHKY,
HCIIOJIB30BATH PA3JIMYHBIC A3bIKH MATEMATUKU (CJ'IOBCCHBIfI, CHMBOHHHCCKHﬁ, Fpaq)quCKHﬁ),
000CHOBEIBATH CYXKACHUS, TIPOBOAUTH KJ'IaCCI/I(bI/IKaLII/IIO, JOKa3bIBaTb MAaTCMaTHU4€CCKHEC
YTBEPXKICHU,

BJIaACHUC 0a30BBIM MOHATHHHBIM alfraparomM: MMCETb NPCACTABJICHHUC O YHUCIIC, BJIAJACHUC
CHMBOJIBHBIM SA3BbIKOM anre6pLI, 3HAHUC BJICMCHTApPHbIX Q)YHKHHOHaHBHBIX 3aBI/ICI/IMOCTeI71,
q)OpMI/IPOBaHI/IC HpeI[CTaBJIeHI/Iﬁ O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PpC€aJIbHOM MUPE U O
Pa3JIMIHBIX crocobax ux HN3Yy4YCHUA, 00 0COOEHHOCTAX BBIBOJOB M IMPOTHO30B, HOCANIUX
BEPOSITHOCTHBIN XapakTep;

YMCHHC  BBIIIOJIHATH anre6pqueCKHe HpCO6pa3OBaHI/IH panruoOHAJIBbHBIX BBIpa)KeHHfI,
MNPpUMCHATH UX IJIA pCILICHUA y‘Ie6HBIX



MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4, BOSHUKAIOLIUX B CMEXHBIX YU4€OHBIX MPEAMETAX;

YMEHHUE II0JIb30BAThCS MaTeMaTUYeCKMMHU (GOpMylTaMH M CaMOCTOSTEIBHO COCTaBIATH
(bopMysBl 3aBUCUMOCTEH MEXy BEIMYMHAMHU Ha OCHOBE OOOOLIEHUS YAaCTHBIX CIIy4aeB H
JKCIIEpUMEHTA;

YMEHHE pellaTh JUHEUHBIE U KBAJAPATHBIC YPABHEHUS U HEPABEHCTBA, a TAKXKE IIPUBOJUMBIE
K HAM YpaBHEHHUs, HEPAaBEHCTBA, CHCTEMBI; MPUMEHSATh rpadUvecKue IMpeaCTaBICHUS IS
pelIeHusT W MCCIENOBAaHMS YPAaBHEHUH, HEPABEHCTB, CHCTEM; IMPUMEHATH IIOJYyYECHHBIE
YMEHUS Ul pEIIeHUs 3a1a4 U3 MATEMaTUKH, CMEKHBIX IIPEMETOB, IIPAKTUKU;

OBJIAJICHHE CHCTEMON (YHKIHMOHAJIbHBIX MOHATUH, (YHKIMOHAIBHBIM  S3BIKOM U
CUMBOJIMKOH, YMEHHE CTPOHUTHh Tpadpuku (pyHKIHI, ONUCHIBATh UX CBOWCTBA, MCIIOJIb30BaTh
(GbyHKIHOHATBHO-TPAQUUECKHE MPEACTABICHUS IS OMUCAHUS M aHAIM3a MaTeMaTHYECKHX
3a7]a4 U pEeAIbHBIX 3aBUCHUMOCTEH;

OBJIaJIECHUE OCHOBHBIMM CIOCOOAaMU TPEACTABICHUS W aHaIW3a CTATUCTHMYECKUX JIaHHBIX;
yYMEHHE peliaTh 3aJa4i Ha HaX0XI€HHE YacCTOThl U BEPOSATHOCTH CIIy4ailHbIX COOBITHI;
YMEHUE NPUMEHATHh W3YYEHHBIC IOHATHS, PE3YJbTaTbl U METOJbl NPHU PEUICHHHM 3aJ1ad U3
pPa3IMYHBIX Pa3/AelioB Kypca, B TOM 4YHUCIE 3a7ad, HE CBOJSIIUXCA K HEMOCPEICTBEHHOMY
IIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

2. COAEP)KAHUE KYPCA

APUOMETUKA
Pammonanpabie yncna. Pacmmpenre MHOXKECTBa HATYPaJbHBIX YHCEN O MHOXECTBA IIEIBIX.
MHoOXecTBa LENbIX YACEIT 0 MHOKECTBA PAllMOHABHBIX. ParimoHaibHOE YMCIIO KaK OTHOIIIEHUE
m/n, rae m — 1enoe 4ucio, n — HarypainbHoe. CTEeHb C [EeNIbIM MOKa3aTelIeM.
HevictButenbHublie yncna. KBanpaTHeiii kopeHb U3 yncia. KopeHb TpeThel CTE€NneHu. 3anuch
KOpHEHl ¢ MOMOIIbIO CTENEHHU C IPOOHBIM MOKA3aTEIEM.
[Tonsitre 00 uppauroHanibHOM yKciie. UppallmoHaaIbHOCTh YKCia U HECOU3MEPUMOCTH CTOPOHBI
U AMaroHaiy KBajapaTta. JlecaTuuHble NpUOIMKEHUS HPPAMOHATBHBIX YHCEIL.
MHO0X€eCTBO NeMCTBUTENbHBIX YHCEI; MPEACTABICHUE JEHCTBUTENbHBIX YHCeNl 0ECKOHEUHBIMU
NeCATUYHBIMU ApoOsiMu. CpaBHEHHE AEHCTBUTEIbHBIX YUCEIL.
KoopaunatHas npsimasi. M300pakeHre 4Ymcen TOYKaMH KOOPAMHATHOM MpsMoil. YuciaoBbie
MPOMEXKYTKHU.
Wsmepenus, npubnuxenus, oueHkd. Pa3mepsl 00BEKTOB OKpykawmero mupa (0T
AJIEMEHTApHBIX YacTull A0 BceneHHOI), AIUTENBHOCTH MPOLECCOB B OKPYKAIOIIEM MHUDE.

BBII[GJ'ICHI/IC MHOXUTECIIA — CTCIICHU JCECATH B 3allMCH 4YHuCJa. HpI/I6J'II/I)KéHHOG 3Ha4YCHUC
BCJIIMYNHBI, TOYHOCTDH HpI/I6J'H/I)KeHI/I5[. HpI/IKI/II[Ka " OIICHKAa pE3YJIbTaTOB BBIYHCIICHHI.
AJI'EBPA

AnreOpanyeckue BbIpaKEHUS. bByKBEHHbIE BBIPRKEHUS (BBIPAKEHHS C IEPEMEHHBIMHU).
UucnoBoe 3HaueHue OYKBEHHOTO BbIpakeHUs. JlomycTuMble 3HA4YeHHUS MEPEMEHHBIX.
[ToacranoBka BeIpaykeHU BMecTO nepeMeHHbIX. [Ipeobpa3oBanne OyKBEHHBIX BBIPDOKEHUN HA
OCHOBE CBOICTB apu(pMeTH4eCKHX JAeicTBUN. PaBeHCTBO OyKBEHHBIX BhIpaxeHU. ToXKaeCTBO.
Crenenb ¢ HaTypaJbHBIM TOKa3zareneMm U e€ cBoiicTBa. OmHOUYNIEHB U MHOTrOuJIeHbl. CTeneHb
MHorousieHa. Cio)keHue, BbIYMTAHHE, YMHOKEHHE MHOTOUYIEHOB. POpMYIbl COKpPAIIEHHOIO
YMHOXKEHMS: KBaJapaT CyMMbl M KBaapar pasHocth. DopMyna pasHOCTH KBaJpaToOB.
[IpeoOpazoBaHKe 1ENOTO BHIPAKEHUSI B MHOTOWIEH. Pa3noskeHrne MHOTOYWICHOB Ha MHOXHUTEIH.
MHorousens! ¢ oqHoM nepemeHHoil. Kopens MHOrOuneHa. KBaapaTHselil TpEXWiieH; pa3ioKeHue
KBaJPaTHOI'O TPEXUJIEHA HA MHOKUTEIIH.

Anrebpanueckast 1po6s. OcCHOBHOE CBOICTBO anreOpandeckoii Apoou. CrnokeHue, BEIYUTaHUE,
YMHOXEHUE, JeleHne anreOpandeckux npoOei. CrenmeHb ¢ IENbIM TOKa3aTeneM H e
CBOMCTBA.

PanmonanbHbIe BEIpakeHHS U UX peoOpazoBanus. Jl0ka3aTenbCTBO TOXKIECTB.

KBanparaeie kopHu. CBolicTBa apu(METHUYECKUX KBAJPATHBIX KOPHEW M HUX MPUMEHEHHE K
MpeoOpa30BaHMUIO YUCIOBBIX BEIPAKEHUNM M BEIYUCICHUSIM.



VpaBuenus. YpaBHenue c¢ onHoil mepemeHHoU. Kopenb ypaBHeHus. CBOICTBAa YHCIIOBBIX
paBeHCTB. PaBHOCHUIIBHOCTH ypaBHEHUIA.

JluneitHoe ypaBHeHue. KBanpaTHoe ypaBHeHHe: (GopMylia KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. PemeHnne ypaBHEHUH, CBOAAIUMXCA K JMHEHHBIM M KBaapaTHbIM. [Ipumepsl
pelieHusl ypaBHEHHH TpeTheld M 4eTBEPTOM creneHeld. Pernenune apoOHO-pariOHAIBHBIX
YpPaBHEHUU.

VYpaBHeHHE ¢ JByMs INEpeMEHHBIMU. JIMHElHOE ypaBHEHHE C ABYMs IEPEMEHHBIMH,
IIPUMEPHI PEIICHUs YPaBHEHUH B LEJbIX YUCIaX.

Cucrema ypaBHEHMH C JAByMS IepeMeHHbIMHU. PaBHOCHIBHOCTH cuCTEM. CHCTEMBI JBYX
JIMHEHWHBIX YPAaBHEHHUM C JByMs II€PEMEHHBIMHU; PEIICHHUE IIOJCTAHOBKOW W CIIO)KECHHUEM.
IIpuMeps! penieHuss CHCTEM HEJIMHEWHBIX YPAaBHEHUH € IBYMS II€PEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 aNTreOpandecKuM Crocooom.

JlexkapToBbI KOOpJIMHATHl Ha IJIOcKocTH. ['paduyeckas uHTeprpeTanus ypaBHEHHUs C JIBYMS
nepeMeHHbIMU. ['paduk IMHENHOr0 ypaBHEHUS C ABYMS IEPEMEHHBIMU; YTII0BOM KOIPPUIMEHT
MPSIMOM; YCJIOBHE MapajuIeIbHOCTH NPSAMBIX. I'paduku mpocTeHnux HETUHEHMHBIX ypaBHEHUIL:
napaboiia, runepOoia, OKPYKHOCTb. ['paduueckas uHTEpHpeTanusi CUCTEM YpaBHEHUU C
JBYMSI IEPEMEHHBIMHU.

HepaBencrtBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM nepeMeHHON. PaBHOCHIBHOCTE HEpAaBEHCTB. JIMHENHBIE HEPABEHCTBA C
oJHOM nepeMeHHoM. KBanpaTHsle HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJTHOW MEPEMEHHOM.
OYHKIONU
OcHOBHBIE TIOHATHS. 3aBUCUMOCTH Mexay BenuwduHamu. [lonsartue Qynakumu. OOmacts
OTpeJieNieHuss U MHOXECTBO 3HaueHHil @yHkiuu. CrnocoObl 3ananHust (yHknuu. [paduk
¢byuknuu. CpoiictBa (yHKIMA, uX oToOpaxkeHne Ha rpaduke. I[Ipumepsr rpadukoB

3aBUCHMOCTEH, OTPAKAIOIINX PEATbHBIEC IIPOLECCHI.
Yucnosele (pyHkuuu. OyHKIMM, ONMCHIBAIOLUIUE NMPSAMYI0 M OOpaTHYIO MPONOPLUOHAIbHBIE
3aBUCUMOCTH, WX rpaduku u cBoicTBa. JluHeiHas ¢yHkmusa, e€ rpaduKk U CBOHCTBA.
KBagpatnunass ¢ynkuus, e€ rpadpuk u cpoiictBa. CreneHHble (yHKIHMHM C HaTypalbHBIMU
nokazatensaMu 2 u 3, ux rpaduky u coiictBa. I'paduxu yHknumit y =vVx, y = VYx, y = x |.
UucnoBble  mocienoBaTeabHOCTH. [loHATME 4YMCIOBOM  IOCIENOBATEIBHOCTH. 3a/laHue
II0CJIEI0BATENIbHOCTH PEKYPPEHTHOHN GpopMyioit u popmysoit n-20 dneHa.
Apudmernyeckas u reomerpuyeckas nporpeccur. @opmyssl n-2o uieHa apupMETUUECKON U
reOMETPUYECKON IMporpeccuif, CyMMbl MEpPBBIX 7n-X WIeHOB. V300paxeHue 4iIeHOB
apu(pMeTHyecKkoil M TreoMEeTpUYECKON Nporpeccuil TOUYKaMM KOOPAMHATHOM IIOCKOCTH.
JIuHEeNHBIN U SKCIIOHEHIMANBbHBIN pOCT. CI0KHbBIEC MPOIEHTHI.

BEPOATHOCTD N1 CTATUCTHUKA
OmnwucarenpHas cratuctuka. [IpencraBineHue NaHHBIX B BUAE TaONML, AMarpamm, rpaukos.
CnydaiiHas u3MeH4YMBOCTb. CTaTUCTMUYECKHE XapaKTEepUCTHKM HaOopa MJaHHBIX: CpeaHee
apupmeTndecKoe, MeuaHa, HauboJiplllee U HaUMEHbIIee 3HaueHus, pasmax. [lpencraBienue
0 BBIOOPOYHOM HCCIIEA0BAHUM.
Cnyualinble cOObITUS U BEpOATHOCTh. [loHATHE O CilydailHOM OIBITE M CIIy4aifHOM COOBITHH.
YacroTa ciryyaifHOro coObITHSL.

CratucTH4ecKkuil moJIX0/1 K MOHATHIO BEPOSITHOCTH. BeposiTHOCTH MPOTHUBOMONIOKHBIX COOBITHH.
HeszaBucumble coObITHs. YMHOXEHHE BeposTHOCTEH. JlocTOBepHbIe M HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOKHOCTH coOBITHH. Kinaccuueckoe onpeieseHne BepOsITHOCTH.

KomOunaropuka. Pemenne KoMOMHATOpHBIX 3aiad nepebopom BapuaHToB. KomOuHaTOpHOE
npaBuiIo yMHOXeHHs. [lepecTaHOBKYU U dakTOpHaL.

JIOT KA U MHOXECTBA

TeOpeTI/IKO-MHO)KeCTBCHHLIC IIOHATHA. MHO)KCCTBO, OJICMCHT MHOXXCCTBA. 3aﬂaHI/Ie MHOKECTB
NEPCUUCIICHUCM DJJICMCHTOB, XapPaKTCPUCTUUCCKUM CBOMCTBOM. CTaHI[apTHBIC 0003HaYCHUS



YHCIOBBIX MHOKECTB. [TycToe MHOXKecTBO U ero obo3HaueHue. [ToamuoxkectBo. OObeAMHEHNE U
IIEpeceyeHne MHOXKECTB, Pa3HOCTh MHOXKECTB.
Wntroctpaniyst OTHOILIEHUH MEXTy MHOKECTBAMHU C TIOMOIIIbIO inarpamMm Jiliiepa — BenHa.
OnemeHTbl JOTUKU. IlOHATHE O PaBHOCHIBHOCTH, CIEAOBAHUU, YIOTPEOJIEHHE JIOTMYECKUX
CBSI30K eC/..., MO ..., 8 MOM U MOJAbKO 8 MOM clyyde, TOTUUECKUE CBA3KU U, UTU.

HcTopust maTemMaTuku
Hctopust dopMupoBaHHs TOHATHS 4YHUCIA: HATypajbHBIE YHUCIA, JAPOOH, HEIOCTATOYHOCTD
palOHaIbHBIX YUCEII JIs1 FTEOMETPUUECKUX U3MEPEHUH, nppalluoHabHble yKcia. CTapuHHbIE
cuctembl 3anucu yucen. [poou B BaBunone, Erunte, Pume. OTKpbiTHE NECATUYHBIX APOOEH.
Crapunnble cucrtembl Mep. [lecsaTuuHble ApoOu U meTpudeckas cucrema Mmep. llosaBieHue
OTpHUATENbHBIX yncen u Hyns. JI. Maruuukwuii. JI. Ditnep.
3apoxaenue anreOpsl B Helpax apudmeruku. An-Xopesmu. PoxxneHne OyKBEHHOW CHMBOJIMKH.
I1. ®epma, ®. Bumer, P. J[lekapt. Hcropusi Bompoca O HaxoxJIeHUH QOpMYST KOpPHEH
anreOpanvyeckuX YpaBHEHUH, HEpa3peliuMOCTbh B paJMKajaX ypaBHEHUN cTeneHu, OoJblen
yeThipéx. H. Tapranss, [x. Kapgano, H. X. A6ens, D. Tanya.
N300perenne Merona KOOpAUHAT, MO3BOJISIIOIIETO NEPEBOJUTH M€OMETPUYECKHE OOBEKTHI Ha
sa3plk  anredpel. P. Jlekapt u II. ®depma. Ilpumepbl pa3iauyHbBIX CUCTEM KOOpPAMHAT Ha
MIJIOCKOCTH.
3amaua Jleonapno Iluzanckoro (®Pubonawyum) o Kpohukax, yucia Pubonauyuyu. 3amada o
IaxXMaTHOH JTOCKE.
HcTokn Teopuun BEpOATHOCTEN: CTpaxoBoe 1eno, azapTHble Urpsl. II. @epma u b. [Tackans.
A. bepuymu. A. H. Koamoropos.



3. TemaTnuyeckoe NIAHUPOBaAHUE

7 RJIace

HanmeHoBaHue TeMBbI

Koanuec
TBO
4acoB

OcHoBHbBIE BU/BI JC€ATCIBHOCTH

KonnyecTBO KOHTPOJIBHBIX
MeponpUATHIA

Jpobu 1 pOoLeHTEHI
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CpaBHUBaTh U YIOPSIOYUBATH PAllMOHAIBHBIC YKCIA. BBIMOIHATH
BBIUMCJICHUS C paliOHAJIBHBIMM YHCJIAMH, BBIYMCISATH 3HAYCHUS
CTENeHEH ¢ HAaTypaJbHBIMHU ITOKA3aTeNIIMU. BBIOIHATh MPUKHUIKY
U OIEHKY B XOje BBIYHMCICHUH. VCrmonb30BaTh IKBUBAJICHTHBIC
OpE/ICTaBICHUsT  JPOOHBIX  4YWCEN, ONUPAsCh Ha  YHCIOBBIC
9KCIIEPUMEHTHI (B TOM YHCIE C HCIOJIb30BAHUEM KaJIBKYISATOPA,
kommbioTepa). OcymecTBisaTh mouck uHpopmaiun B CMU,
cojieprkanieit JIaHHEIE, BBIPa)KEHHBIC B MPOIICHTAX,
WHTEPIPETUPOBATh OTH JIaHHBIE. Pemarh 3ajaud Ha MPOIEHTHl U
Ipobu ( B TOM 4HCIE M3 peallbHOM MPAKTUKW, WCHONB3yd TNPHU
HEOOXOJJMMOCTH KaIIbKYJISATOp). [IpUBOAUTE MpPUMEPHI YHCIOBBIX
MaHHBIX (IIEHa, POCT, BpeMs Ha JOpOry), HAXOIUTh CpEeIHEe
apudMeTuIecKoe, MOy, pa3Max YHCIOBBIX HA0OPOB, B TOM YHCIIE
HU3BJICKas HEOOXOAMMYI0 HH(GOPMAIMIO W3 TAOMUI] W IUArPaMM.
[IpuBoauTH comepkaTeNbHbIE MPUMEPHI UCIIOIB30BAHUS CPETHEr0o
apu(METUIeCKOro, MOJIbI W pa3Maxa JUIs OINUCAHUS JAHHBIX
(memorpaduueckiie ¥ COIMOJIOTMYECKHE MaHHBIE, CIOPTUBHBIE
TTOKa3aTely | JIp.)

1

IIpsimast u odpaTHas
NPONOPIHOHATBLHOCTD

MonennpoBath HECIOXKHBIE 3aBHCHMOCTH C IOMOIIBI0 (HOPMYIT,;
BBITIONHATH BBIYHCICHUS 1O (OpPMYyNIaM, BHIpAXaTbh U3 (OPMYIBI
OJTHU BEJIMYMHBI uepe3 apyrue. Pacrno3HaBath CBOMCTBA MPAMON U
00paTHOW MPOMOPIUOHATEHOCTH YIS BBITOTHEHHUS TPAKTUIECKAX
pacuéroB. PemaTe TEKCTOBBIE 3a/ayd HA TPSAMYI0 U OOpaTHYIO
MIPOTOPIIMOHATBHBIE 3aBUCUMOCTH, Ha TTPOMOPIIHOHANBHOE JIEIEHUE
(B TOM YHCIIE C KOHTEKCTOM M3 CMEXHBIX TUCIHILUINH, U3 PeaTbHON
JKU3HU). AHAIM3UpPOBaTb M  OCMBICIIMBATH TEKCT  3a/layuH,
MOJIEIUPOBATh YCIOBHE C MOMOIIBIO CXEM, CTPOUTH JIOTHIECKYIO
LENOYKY pPaCCYXIEHHI; KPUTHYECKH OICHUBATh IONyYeHHBIN
OTBET, OCYIIECTBJISATh CaMOKOHTPOIIb, TIPOBEpsii OTBET Ha




COOTBCTCTBUC YCJIIOBUIO

Beenenue B anredpy
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[lpumensaTs s3bIK  anreOpbl TpPW  BBHINOTHEHWH 3JIEMEHTapHBIX
3HAaKOBO-CHUMBOJIMUECKUX JAEHCTBHUH: HCIOIB30BaTh OYKBBI IS
o0O3HAUeHMs] YWCeNl, JUId 3alucH  OOLIMX  YTBEP)KICHUH;
MOZICTTHPOBATh OYKBEHHBIMH BBIPQKCHUSIMH YCIIOBHUSI, OMMCAHHBIC
CIIOBECHO, PHCYHKOM, YEPTEeKOM; npeoOpa3oBHIBATH
anreOpanvecKre CyMMBI U TIPOU3BEACHUS (BBIOIHSITH PUBECHUE
NOAOOHBIX  ClIaraeMbIX,  PacKpbITHE  CKOOOK,  YIpOILIEHHE
POU3BECHNH ). BBIMOMHATE YKCIIOBBIE MTOJICTAHOBKH B OYKBEHHOE
BBIDOKEHHE, BBIUUCIATH  YUCIOBOE 3HAUYeHHE OYKBEHHOT'O
BBIpKEHUS

YpaBHEeHuUs

11

[epexomuth OT ciioBecHOH (OPMYIHMPOBKM YCIOBUSI 3aJaddl K
anreOpanvecKko  MOJEIM TyTéM  COCTABJICHUS  YpaBHEHUS.
IIpoBouTE OKa3aTenbHBIE PACCYXKICHUS O KOPHSAX YPaBHEHHUS C
oropoii Ha ompexneneHuss KopHA. OOBICHATH U (HOpMyTHPOBATH
npaBuia npeodpa3oBaHus ypaBHeHUH. KOHCTpyHpoBaTh anroputM
peuieHusl JIMHEWHBIX ypaBHEHWM, pacllO3HaBaTh JIMHEHHBIE
YpaBHEHUA, PEUIaTh JIMHEHHBIE YpaBHCHUA, a TAKXKE YpPaBHCHHA,
CBOIAIIUECS K HHUM, C TIOMOINBIO IPOCTCHINNX IMpeoOpa3oBaHUM.
Pemate TeKCTOBBIC 3aJaUl aNreOPandecKM CIIOCOOOM: COCTaBIISATH
YPaBHEHHE IO YCIIOBHUIO 3a/1a4H, PEIIaTh COCTABICHHOE YPABHEHHE.
IIpoBomnTE pacCykIeHUs, OCHOBaHHBIE Ha WHTEpPIPETAlUU
YCIOBHSI TIOCTABJIEHHOM 3aJayd, Ul TIOMCKa LENbIX KOpHEH
HEKOTOPBIX HECIIOKHBIX HEMHEHHBIX YPaBHEHUI

KoopmuHate! u rpaduku

MN300pakath 9riclia TOYKaMHU KOOPAWHATHOHN IMPSMOM, Taphl YHCEN
TOYKaMHM KOOPOMHATHON IIOCKOCTH. CTPOUTH Ha KOOPIMHATHON
IUIOCKOCTH T€OMETPUUYECKHE H300pa)KeHUsT MHOXKECTB, 3aJaHHBIX
anreOpanvecKy, ONHMCHIBATH MHOMKECTBA TOYEK KOOPIMHATHOU
IUIOCKOCTH  (00JIaCTH, OTpPaHUYEHHbIE TOPU3OHTAIBHBIMH U
BEPTUKAIBHBIMH  NPSMBIMH u  1p.) anreOpanv4ecKUMHU
cootHOMIeHUsIMU. CTpouTh TpauKH MPOCTEHIINX 3aBUCHMOCTEH,
3aJaHHbIX  aJreOpaMyecKMMH  COOTHOLICHUSIMH,  NPOBOJMTH
HECIIOKHBIE  HICCIIENOBAaHUS  OCOOEHHOCTEH ATHX TrpaduKoB.
MogenupoBate peajibHBIE 3aBHUCUMOCTH Trpadukamu. Yurathb
rpauKu peajbHbIX 3aBUCHMOCTEH

CBOICTBa CTEIEHU C

@DopMynMpoBaTh, 3alHCHIBATD B CHMBOJIMYECKOH Qopme U




HaTypaJIbHbIM
IIoKa3aTciIeEM

00OCHOBBIBATh CBOMCTBAa CTEIICHH C HATYPaJIBHBIM IOKAa3aTeleM,
MIPUMCHSATH CBOMCTBA CTENEHU Il TPeoOpa30oBaHUs BBIPAXKCHHUH U
BBIYHCIICHUN. BBIMONHITE Tepe0op BCEX BO3MOXKHBIX BapUAHTOB
JUIS Tiepecuéra OObeKTOB Wi KoMOWHanuu. [IpuMeHsaTh mpaBuiio
KOMOMHUPOBAHHOTO YMHOXEHMsI JII1  PEIICHUS 3a7ad  Ha
HAaXOXKJICHHE 4HCIa OOBEKTOB WM KOMOWHAIWK (IUaroHaiu
MHOI'OYTOJIbHUKA, PYKOIOXKATHs, YUCIO KOJOB, MU(POB, maposiei
u T.11.) PacriosHaBath 3a1a4uu Ha OnpeeiieHUe Yrcia TIePecTaHOBOK
Y BBITIOJIHATH COOTBETCTBYIOIINE BBIYUCIICHHS

MHorouieHbsl
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BeinonHsaTe aelicTBUs ¢ MHOrowieHamu. Jlokas3wiBaTh (hOpPMYIIbI
COKpaUIEHHOTO YMHOXKEHHS (A7 JBYWIEHOB), MPHUMEHATh HX B
npeoOpa3oBaHWM  BBIPAKEHUH W BBMUCIHEHUsX. [IpoBoanTh
UCCIEIOBAHUSL  JUI1  KOHCTPYMPOBAaHMS M IIOCIELYIOLIErO
JIOKa3aTeNbCTBA HOBBIX (OPMYJ COKPalI€HHOTO YMHOMEHUSI.
Pewiats 3amaum, cBojsiiuecd K JMHEHHBIM ypaBHEHUAM. Pemath
TEKCTOBBIE 3aJlaud aireOpanvdeckuM CIoco0OM: MOJIETHPOBATh
YCIIOBHE 3374l PUCYHKOM, YEPTEKOM; MEPEXONUTH OT CIOBECHOMN
(hOpMYITMPOBKHM YCIIOBHUS 337a4d K anreOpandeckoil Mojied MyTéM
COCTABJICHUSI YPABHEHUS; PEIIATh COCTABJICHHOE YPABHEHHUE

Pasnoxxenue
MHOT'OYJIEHOB Ha
MHOKHUTEINA

17

BremonHATh pasiiokeHrne MHOTOWIEHOB Ha MHOXHUTENH, TPUMEHSS
pa3iryYHbIe CIIOCOOBI; aHATM3WPOBAaTh MHOTOWIEH M PaclO3HaBaTh
BO3MOXKHOCTh MPHUMEHEHHS] TOrO HJIM WHOTO MpHuéMa pa3ioKeHus
€ro Ha MHOXXHUTEIH. [IpUMEHSTh pa3iudHble (OPMbI CAMOKOHTPOJISI
IIPU BBHITOJTHEHWH TpeoOpazoBaHuil. [IpuMeHSTH pasnokeHrne Ha
MHOKHTENN K PEIICHUI0 YPaBHEHUH

YacroTa 1 BEpOSITHOCTh

[IpoBOoaMTE SKCHEPUMEHTHl CO CIy4aWHBIMH HCXOJAMH, B TOM
ypciae €  IOMOUIbIO  KOMIIBIOTEPHOIO  MOJAEIUPOBAHUS,
HHTEPIPETUPOBATh WX  PE3YJIbTaThl.  BBIYUMCIATE  YHUCTOTY
CIly4JallHOrO COOBITHS; OLICHUBAaThb BEPOATHOCTH C ITOMOLIBIO
YacTOTHI, IOTYYEHHOM ONBITHBIM MYTEM; IMPOrHO3UPOBATH YaCTOTY
HACTYIUICHUSI COOBITHS 1O ero BeposTHOCTH. [IpuBoauTs npumeps
CIlyJalHbIX COOBITUH, B YACTHOCTH JOCTOBEPHBIX M HEBO3MOXKHBIX
COOBITHH, MAaJOBEPOSTHBIX CcoObITHH. [IpuBOTUTE TpHUMEpPHI
PaBHOBEPOSATHBIX COOBITHH

10

HCTOpI/ISI MAaTCMAaTHUKH.

3HAaKOMCTBO C MCTOPHEH MaTeMaTWKd B COOTBETCTBHU M3y4aeMBIX
pa3aenoB Kypea.




IToBTOpEHUE

Pemate  TekcTOBBIE 3aJauM  Ha OpAMYIO U OOpaTHYIO
MPONOPLUUOHANbHBIE 3aBUCUMOCTH. CTPOUTDH Tpad)MKu MPOCTEHIINX
3aBHCUMOCTEH, 3aJaHHBIX adreOpandecKUMHU COOTHOIICHUSIMH,
MPOBOANTH  HECIIOKHBIE HWCCIENOBAHUS OCOOCHHOCTEH STHX
rpadukoB. [IpuMEHSITh CBOKMCTBAa CTENEHU IS MPEOOpPa3OBAHHMS
BBIDQXKEHUW W  BBbIUMCICHUN. PemaTe TEKCTOBBIE 3aJaud
anreOpanveckuM CrnocoOOM: MOJETHpPOBaTh YCIOBUE 3aladd
PUCYHKOM, YEepPTEKOM; MEPEXOIUTh OT CIOBECHOH (POpMYITHPOBKU
YCIIOBHS 3ajlaudl K ajareOpanueckoi MOJIEIM MyTEM COCTABJICHHUS
YpaBHEHHS; pelaTh COCTaBJICHHOE ypaBHEHHE. BBIMONHATH
pasioXeHne MHOTOWIEHOB Ha MHOXKUTENH, MPUMEHSS pa3udHbIe
CIOCOOBI,  aHaIM3WpPOBaTh  MHOTOWIEH W paclo3HaBaTh
BO3MOYKHOCTh TIPUMEHEHHsSI TOTO WM MHOTO MpuéMa pas3iIoKeHHs
ero Ha MHOXXUTENH. BBIUUCIATH YUCTOTY CIY4alHOTO COOBITHS;
OLIEHWBATh BEPOSITHOCTh C IIOMOIIBIO YAacCTOTHI, MOJYyYEHHON
OIBITHBIM ITyTEM; MTPOrHO3UPOBATH YAaCTOTY HACTYIUICHUS COOBITHS
0 €ro BepoATHOCTH. [IpUBOANTE IPUMEPHI CITyYaiHBIX COOBITHIA, B
YaCTHOCTH JIOCTOBEPHBIX u HEBO3MOYKHBIX COOBITHI,
MAaJIOBEPOSITHBIX COOBITHH. [IpUBOIUTE MTPUMEPHI PABHOBEPOSTHBIX
COOBITHH.

8 kmacc
Ne HaumMmenoBaHue TeMbl Koanuec OcHOBHbBIE BH/IbI AeITEJILHOCTH Kon4ecTBO KOHTPOJIBHBIX
TBO MeponpPUATHIH
4acoB
1 AJaredpandeckue apoou 29 VYyammuecss MOMKHBI 3HATH OCHOBHOE CBOKMCTBO ApoOw, 1

palMoHajbHbIC, Lenble, JpOOHBIE BBIPAXKEHUS; IPABUIBHO
ynoTpeOaTh TEPMHUHBI «BBIPAXKEHHUE», «TOKIAECTBEHHOE
peo0pa3oBaHKe», MOHUMATh (DOPMYIHUPOBKY 3aJaHUH: YIPOCTUTH
BBIp@KEHHE, PA3lOKUTh Ha MHOXUTEIH, HPUBECTH K OOLIeMYy
3HaMEHATENI0, COKPATUTh APOOb, ONpeeeHUE CTENEHU C LEIbIM U
LeJBIM OTPULIATEIbHBIM [OKA3aTelIeM; CBOWCTBA CTEIECHHU C LIEJIBIM
MOKa3aTeNsIMHU.

VYmerb OCYHICCTBJISAAITb B pAalMOHAJIBHBIX  BBIPAKCHUAX




YHCJIOBBIC IoACTaHOBKHU nu BBITIOJIHATH COOTBCTCTBYIOIIUC
BBIYHCIICHWS, BBIIIOJIHATH I[€I>'ICTBI/I$1 CJIIOKCHHS M BBIYMTAaHHUA C
aJ'IFe6paI/I‘IeCKI/IMI/I I[pO6$IMI/I, COKpallaThb I[pO6I>, BBITIOJIHATH
PAa3JI0)KCHUE MHOI'OYWICHA Ha MHOXHUTCIU IMPUMEHCHHUEM (bOpMyJ'I
COKpalICHHOI' O YMHOXKCHHA, BBIIIOJIHATH Hp606pa3OBaHI/IC
panyOHAJIBHBIX Bblpa)KeHHfI; BBIIIOJIHATH ﬂCﬁCTBHH CO CTCIICHSIMHU C
HaTypaJbHbBIM MW LCJIbBIM IIOKAa3aTCIAMHU, 3allUChbIBAThL 4YHCJIa B
CTaHJAapTHOM BUIC, 3alIMCbIBATh HpI/I6HI/I)KCHHI)IC 3HAUYCHHU A YU CCII

KBagpaTtHble KOpHH

22

VYyamuecss JOMKHBI 3HAaTh OMpENeNeHHs] KBaJApaTHOTO
KOpHS, apu(METHYECKOr0 KBAJPATHOTO KOPHS, KakHe YHWCIIa
Ha3bIBAIOTCS paloHaNbHBIMH, MppanoHaTbHBIMH, KakK
o0oO3HA4aeTcss MHOXKECTBO palMOHAIBHBIX YHCEN, CBOMCTBa
apu(METHIECKOr0 KBapaTHOTO KOPHSI.

Ymerh BBINIOJIHSTh npeoOpa3zoBaHue YHCIOBBIX
BBIPAXXEHUM, COIEPKAILMX KBAJpaTHbIE KOPHU; pellaTh YpaBHEHUS
BUIA X°=a; HAXONWTh TPUOTIDKCHHBIE 3HAUCHHS KBAJPATHOTO
KOpHS;, HaXOIWTh KBaJPATHBI KOpEHb W3 MPOU3BEACHHUS, IpOOH,
CTCIIEHN, BBIHOCUTb MHOXHUTEIb W3-NIOJ 3HAKA KOPHS, BHOCHTB
MHOXMWTENIb II0J 3HAaK KOpHS; BBINOJHATH IpeoOpa3oBaHUE
BBIPDOKEHHUM, CONEP)KAIIMX KBaJApAaTHBIE KOpPHH, CpPaBHUBATh
HMppalMOHATIbHBIC YUCIIA.

KBagpartHbie
yYpaBHeHUs

24

VYyammecss AOMKHBI  3HAaThYTO  Tako€  KBAAPaTHOE
ypaBHEHHE, HENOJIHOE KBaJpaTHOE YPaBHEHHE, IPHUBEACHHOE
KBaJpaTHOE ypaBHEHHE; (GOPMyJbl ITUCKPUMHHAHTA U KOpHEH
KBaIpaTHOTO YpaBHEHUs, TepeMy Buera u o0paTHyro ei.

YMerp pemath KBaApaTHbIE YypaBHEHHUS BbIAEICHUEM
KBaJpaTta IBYWICHA, peIlaTh KBaJIpaTHBIC ypaBHEHUS 110 (HopMyIIe,
pelaTh HENojHbIE KBaApaTHBIE YpPaBHEHMs, pEIIaTh KBaApaTHbHIC
YpaBHEHHUS C TIOMOIIbIO TEOpEeMbI, OOpaTHOW Teopeme Buera,
HCIOJIB30BaTh TeopeMmy Buera mst HaxoxneHus Ko3(GGUIMEHTOB U
CBOOOZHOr0 4ieHa KBaJPAaTHOTO YPAaBHEHMs; pellaTh TEKCTOBBIE
3aJa4u C IOMOUIBIO KBaIPAaTHBIX yPaBHEHHH.




CucreMbl ypaBHeHH I

24

VYuanyecs NOJKHBI 3HATh YTO TAKOE JIMHEHHOE YPaBHEHUE C JByMs
MepEeMEHHBIMHU, CHCTEMa YPaBHEHHMH, 3HATh Pa3IH4YHbIC CIIOCOOBI
pelIeHHss CHCTeM YpaBHEHHMH C JABYMsI TEPEMEHHBIMH: CIIOCO0
MOJCTAaHOBKH, CIOCO0 CIOXKEHUS; TOHUMATh, YTO ypaBHEHHE — 3TO
MaTeMaTHYeCKUi amnmapaT penieHus pasHooOpa3HBIX 3ajad U3
MaTEMaTHKH, CMEKHBIX 00JacTel 3HAHUH, TPAKTHKH.

YMeTh MpaBWIBHO YHOTPEONATH TEPMUHBI: «ypaBHEHHE C
JBYMS [IEPEMEHHBIMUY, «CUCTEMay»; IIOHUMATh UX B TEKCTE, B peun
YUUTENsI, TIOHHUMATh (POPMYIHMPOBKY 3aJaudl «PEIIUTh CHCTEMY
ypaBHEHUH ¢ IBYMS TIEpEMEHHBIMI»; CTPOUTH HEKOTOPBIE TPaQUKH
YpaBHEHUS C JBYMs IIEPEMEHHBIMU; PEIIATh CUCTEMbI YPABHEHUN C
JIBYMS [IEPEMEHHBIMH Pa3IMYHBIMU CIIOCOOAMH.

DYyHKUNHU

19

VYuyainuecs T0JKHBI 3HATH ONpeaeieHus: (QYHKIUK, 001acTh
ornpeneneHus (QyHKIMH, 00JIACTH 3HAYCHMM, YTO TAKOE apryMEHT,
Kakasi TiepeMeHHas Ha3bIBaeTCd 3aBUCUMOM, Kakas HE3aBUCHMOMW;
IIOHHUMAaThb, 4YTO q)YHKI_[I/ISI — JTO MareMaTtudeckass MOAcCIb,
MO3BOJIAIOIIAA OIMMChIBATH U U3Yy4YaTh pa3Hoo6pa3HLIe 3aBUCUMOCTHN
MEX]y peallbHbIMHM BETMYUHAMH, YTO KOHKPETHBIE TUIIbI (PYHKIHH
(psimast 1 0OpaTHAsI MPOIIOPITUNOHATIEHOCTH, TMHEHHAS ) ONTUCHIBAOT
00JIBIIIOE Pa3HOOOpa3Me peaTbHBIX 3aBUCHMOCTEH.

YMeTbIpaBUiIbHO yIoTpeOIIsiTh (yHKIIMOHATBHYIO
TEPMHUHOJIOTHIO (3HAUYeHHE (DYHKIUHU, apryMeHT, Irpaduk (GyHKIIHH,
0071acTh ompeaeneHue, o0IacTh 3HaUCHUH ), TOHUMATh €€ B TEKCTE,
B peun yddtens, B (HOpMyTHUpOBKE 3agad; HAXOAWTh 3HAYCHUS
(hyHKIMH, 3amaHHBIX (opMyIoi, TabmuIel, rpadmKoM; pemaTh
00paTHYIO 3a/1ady; CTPOUTH TpaduKu JTUHEWHON (DYHKITUH, TIPAMOI
n  00paTHOW  TPOIMOPIMOHATIBHOCTH;, HHTEPIPETHPOBATh B
HECIIOXKHBIX CIIydasx TpauKkd peambHBIX 3aBHCHMOCTEH MEXIY
BEJIMYHWHAMH, OTBeYasi Ha MIOCTABICHHBIE BOITPOCHI

BepositHocTh M
CTATHCTHKA

chopMupoOBaTh MNPEACTABICHHE O BO3MOXHOCTAX OINHMCAHUS U
00paboOTKM  JNaHHBIX C TIOMOLIbIO  PA3IMYHBIX  CpPEIHUX.
[To3HaKOMUTE y4alIMXCsI C BBIYMCICHUEM BEPOSITHOCTH CIIy4aiiHOI'O
COOBITHS C TOMOIIbIO KJIACCHUYECKOH (OPMYJIbl BEPOSITHOCTH U3
reOMETPUYECKUX COOOpaKeHUI

HcTopusi MaTeMaTHKHU.

3HAKOMCTBO C HCTOpHefI MAaTEMATHKHU B COOTBCTCTBUH HM3YYACMbIX




IToBTOpPEHHE

10

pazzienoB Kypca.3akpemlieHue 3HaHWM, YMEHUH U HaBBIKOB,
MOJyYEHHBIX HAa YpOKaxX IO JAaHHBIM TeMaM (Kypc anreOpbl 8
KJacca). .

9 KJj1acce

Ne

HanmeHoBaHue TeMBbI

Koanuec
TBO
4acoB

OcHoBHbBIE BU/BI JC€ATCIBHOCTH

KonnyecTBO KOHTPOJIBHBIX
MeponpUATHI

Hepasencrra

25

IIO3HAKOMUTh y4JalIuXcs CO CBOMCTBAMHU YMCIIOBBIX HEPABEHCTB
U UX TIPUMEHEHHEM K pEeIIeHHI0 33a7ad (CpaBHEHHE M OIEHKa
3HAQYCHUH BBIPAKEHUU, JIOKA3aTENLCTBO HEPABEHCTB H  [Ip.);
BBIpa0OTaTh yMEHWE pemaTh JIMHEHHBIE HEPABEHCTBA C OIHOI
MEPEMEHHON U UX CUCTEMBI

1

Kanpatuunas QyHKus

26

MMO3HAKOMHTh yYallUXCs C KBJAPaTUYHOW (yHKIMEH Kak ¢
MaTEMaTUYECKOM MOJENbIO, ONHCHIBAIOIIEH MHOI'ME 3aBUCUMOCTHU
MEXIy pealbHbIMH BEIMYMHAMH, HAYYUTh CTPOUTH Tpaduk
KBaJpaTUYHON (YHKIMM M 4YMTaTh IO TIpaduKy ee CBOWUCTB
copMHpOBaTE yMEHHE HCIOIB30BaTh TpaHuecKue MpeACTaBIeH
JUIS pELICHNs] KBaJAPaTHBIX HEPABEHCTB.

YpaBHEHUA U CUCTEMBI
YpaBHEHUH

34

CHCTEMAaTU3UPOBAaTh CBEACHUS O PALMOHAJIBHBIX BBIPAKECHUIX U
YpaBHEHUSX; MO3HAKOMUThH YYAIIUXCS C HEKOTOPBIMH IIpHEMaMU
pelieHusl ypaBHEHHWH BBICIIMX CTeleHed, OOyYWTh pEeIIEHUI0
IpOOHBIX ypaBHEHHUH, pa3BUTh YMEHUE peIaTb CHCTEMBI
HEMUHEHHBIX YPaBHEHMH C JABYMs TI€PEMEHHBIMH, a TaKxKe
TEKCTOBBIE 3aJjaud; IMO3HAKOMHUTH C MPHUMEHEHHEM IpadHKOB IS
HCCIICNOBAaHUA M  PELICHHS CHUCTEM YpPaBHEHMH C JByMs
MEpEMEHHBIMH U YPaBHEHUM C OHON NIEpEMEHHOI.

Apudmernyeckas u
reoMeTpudecKas
POrPECcCHH

24

paclMpuTh  MPEACTaBICHHMS ~ y4Yalluxcsi O  YHCIOBBIX
MIOCIIEOBAaTENBHOCTAX; M3Y4YHUTh CBOMCTBa apudmernyeckod u
reOMETPUYECKON Nporpeccuii; pa3BUTh yMEHHE pEIIaTh 3aJadd Ha
MIPOLICHTHI.




Cratucruueckue 9 copmupoBaTh NpeNCTaBICHNE 0 CTaTHCTHYECKUX
UCCIICIOBaHUS UCCIICMOBAHUAK,  O0pa0OTKe  JaHHBIX W HMHTEPIpPETALUU
pEe3yJIbTaTOB.
Hcropus MmaTeMaTHKH. 4 3HAKOMCTBO C UCTOPHEI MATEMATHKH B COOTBETCTBUH
M3y4aeMbIX pa3/enoB Kypca.
[ToBTOpenue 14 [ToBTOpenue Kypca anredpsr 7-9




4. Y4eOHO-MeTOANYEeCKOe U MATEPUAIbHO-TEXHUYECKOe o0ecleyeHue

Jliig ipoBeieHusl ypOKOB anreOpbl UMEeTcsl KAOMHET MaTEMaTUKH.

OcHnaieHnue npoiecca 00y4eHUs MaTeMaTUKe 00ecTieunBaeTcs OMOIMOTEUYHBIM (DOHIOM,
MeYaTHBIMU TMOCOOMSAMH, a Takke HWHPOPMAIUOHHO-KOMMYHUKATHBHBIMU CpPEICTBAMH,
TEXHUYECKUMU CPEICTBAMH 00Y4eHUs, YIeOHO-TIPAKTUIECKUM 000PYIOBAHUEM.

1. Bubnuomeunwlit hono (KHuzoneuamuas nPoOyKyus):

» Anre0Opa: yaeOHUK /I 7 Ki1acca o0meo0pa3oBarenbHbIX yapexkaenuii / . B.
Hopodees, C. b. CyBoposa u jp. - M.: [Ipocsemenue, 4-¢ u3n., 2008r. 256 c.

» Anre0Opa: yueOHuK i 8 Kiacca oOmeoOpa3oBaTenbHBIX yapexaeauii / I'. B.
Hopodees, C. b. CyBoposa u 1p. - M.: [IpocBemienue, 4-€ u3/l. C HICIIPABJICHHUEM,
2009r. 288 c.

» Aure0pa: yueOHUK JuIst 9 Kitacca 001eo0pa3oBaTenbHBIX yupexaenuii / . B.
Hopodees, C. b. CyBoposa u 1p. - M.: [Ipocsemenue, 5-e uzn., 2010r. 304 c.

* Kyzuenosa. JI. B. CoopHuk 3aaHuii A1 IpOBEACHUS MMCbMEHHOTO 3K3aMeHa 1o anredpe
3a Kypc ocHOBHOM 1ikouibl. 9 kimace / JI. B. Ky3nenona, E. A. Bynumoswuy, b. I1. [Turapes, C.
b. CyBopoga. - 9-¢ u3n., crepeotut. - M.: JIpoda, 2004.

*  Anzebpa. KontponbHble paboThl. 7-9 kiaccel: kH. 1uis yuurtens / JI. B. Ky3zunenosa, C. C.
Munaesa; - M: IIpocsemenune, 2008.

*  Anceopa. Tematmueckue tectol. 7 kmacc / JI. B. Kysnemoma, C. C. MunaeBa; - M.:
[IpocBenienue,
2009.

» Aure0Opa. lunaktuyueckue Mmatepuaisl K yueOHuky 7 kiacca / JI. I1. EBcradbena, A. I1.
Kapn. - M.: IIpocBeuienue, 4-e nza. 2010.

* HayuHo-TeopeTnueckuii U METOIUYECKHH KypHall «MareMaTuKa B IIKOJIE»

* ExenenenbHoe yueOHO-MeToauueckoe npuioxkeHue Kk razere «llepBoe ceHTAOpA»
Maremartuka

» CnpaBouHbIe TOCOOUS (PHIMKIIONEINN, CTPABOYHUKH IO MAaTEMATHKE).

»  Meroauueckue mocoOus s yUUTes.

2. Ileuammnwie nocoous:
»  TaGmuiel o anredpe it 7-9 KIaccos.
* IlopTpeThl BBIIAOIMMXCS ASATEICH MaTEMATHKH.

3. Texuuueckue cpedocmea ooyuenus:
+ KowmmnsroTep * Kosonku
* JKpaH

4. Yuebno-npaxkmuuecxkoe ooopyoosanue:
»  KoMmekT 4epTéKHbIX HHCTPYMEHTOB KJIACCHBIX: TUHEIKa, TpaHCHOPTHP, YroasHUK (30°, 60
).yrosbHUK (45° 45°), HUpKyIb



5. IVNTAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA KYPCA AJITEBPBI B 7-9
KJACCAX

PAITMOHAJIBHBIE UNCJIA

BbinycKHMK HayduTCs:

MIOHUMATh OCOOEHHOCTHU AECATUYHON CUCTEMBl CUMCIICHUS;

BJIQJIETh MOHATUSAMHU, CBSI3aHHBIMU C JETMMOCTBIO HaTYpaJIbHBIX YKCE,

BbIpaXKaTh YKCJa B SKBUBAJIEHTHBIX (popMax, BbIOMpas HanboJiee MoaX0A4IyI0 B 3aBUCUMOCTH OT
KOHKPETHOM CUTYyalluu;

CpPaBHUBATh U YIOPAJOUYMBATh pallUOHAJIbHBIE YHCIIA;

BBIIIOJIHATH BBIYUCIICHUS C PalliOHAIILHBIMU YHCIIAMU, COYETasi yCTHbIE U MUChbMEHHbBIE IPUEMBI
BBIYMCIICHUH, IPUMEHSATH KaJIbKYJISATOD;

WCIOJIb30BATh MOHATHUS U YMEHUS, CBSI3aHHbBIE C TPOIOPLIUOHAIBHOCTHIO BEIMUUH, IPOLIEHTAMU B
XO/JI€ pelIeHHs] MaTeMaTUYeCKHUX 3aJ]ad U 3a/1ad U3 CMEXHBIX MPEIMETOB, BHINOJIHATh He-
CJIO’KHBIE MTPAKTUYECKHE PACUETHI.

Buinycknux nonyuum 603modicHOCmb !

NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCTIEMAMU CHUCTEHUA C OCHOBAHUAMU, OMAUYHBIMU
om 10;

Yenyoums u pazeums npeocmasgienus 0 HamypaibHblX YUCIAX U COUCMBAX 0eNUMOCU,
HAY4UumbsbCs UCNOIb308AMb NPUEMbL, PAYUOHATUSUPYIOUUE

8bIYUCTIEHUS, NPUOOPECMU NPUBLIYKY KOHMPOIUPOBAMb 8bIYUCIE HUS, 8b10UPASL NOOX00AWULL
05l cCumyayuu cnocoo.

JIEMCTBUTEJIBHBIE UMCJIA

BbIITyCKHUK HAy4IHTCSL:

WCIIOJIh30BaTh HAYAIBHBIC TIPEICTABIICHHS O MHO)KECTBE JICHCTBUTEITLHBIX YHCET,
BIIAJICTh MOHSATHEM KBAJPATHOTO KOPHS, MPUMEHSTH €r0 B BEIYHUCICHHSX.
Buinycknux nonyuum 603moxicHocms:

PaA38umv npedCcmasieHue 0 Yucie U 4YUcio8blX CUCIEMAx Om HAMYpPAaibHblX 00
OelicmeUmebHblX YUCel, 0 POIU BbIYUCIEHUL 8 Yel08eUeCKOU NPaAKmuKe,
pazeums u yeayoums 3HAHUA 0 0eCAMUYHOU 3ANUCU 0eliCTNEUMETbHbIX YUCE]L
(nepuoouueckue u Henepuoouyeckue opoou,).

NU3MEPEHUNA, ITPUBJIMKEHM A, OUEHKHU

BbInmyckHMK HayuuTcs:

1) ucnonp30BaTh B X0JI€ PELICHHUS 3a/1a4 AJIEMEHTapHbIe IIPE/ICTABICHUS, CBA3aHHbIE C
NpUOIIMKEHHBIMU 3HAYCHUSMH BEJMYHH.

Buinycknux noayuum 603moicHOCmb:

NOHAMb, YMO YUCTO8ble OAHHble, KOMOPble UCNONb3YIOMCS OJIsL XAPAKMepUcmuKku 00seKmoa
OKpYfCcaowe2o Mupda, AGIAI0MCsA NPeuMyuecmeenHo nPUOIUNCEHHBIMU, YMO NO 3aNUCU
NPUOIUNCEHHBIX 3HAYEHUU, COOePAHCAUJUXCS 8 UHDOPMAYUOHHBIX UCOYHUKAX, MOICHO
Ccyoums 0 no2peutnocmu npUOIUNCeHUA;

NOHAMb, YMO NOZPEUHOCMb DPe3YIbMama EblYUCIeHUL 00IHCHA ObIMb COUIMEPUMA C
NO2PEeuHOCmbIO0 UCXOOHBIX OAHHDIX.

AJITEBPAMYECKUE BBIPAXKEHU A

BbInmyckHUK HayduTCS:

BJIQJIETh MOHATHAMH «TOXAECTBOY», KTOXKIECTBEHHOE MTPeoOpa3oBaHuey, peliaTh 3a1auu,
cojJiepkalue OyKBEeHHbIE JaHHbIE; paboTaTh ¢ popMyIamu;

BBITOJIHATH TPe0Opa30BaHMsI BBIPAKEHHM, COJEPIKALIUX CTETICHHU C LENBIMU MTOKa3aTeIIMU U
KBaJpaTHbIE KOPHH;



BBITIOJIHATH TOXJACCTBEHHBIE TPEOOPa30BaAHMS PAIMOHAIbHBIX BRIPAKEHUN HA OCHOBE TIPaBUII
JNEHCTBHI HAJl MHOTOWICHAMH U allreOpandecKuMu JIpoOsIMH;

4) BBITIOJTHATH PA3JI0KEHNE MHOTOYWICHOB HA MHOKHUTEITH.

Buinycknux nonyuum 603mMoxicHOCMb !

HAY4Uumuvcs 8blNOJHAMb MHO20ULA208ble NPEOOPA3068AHUS PAYUOHALLHBIX 8bIPANCEHUL,
npuMeHss WUpoKull Habop cnocobos u npuémos,

NPUMEHAMb MOHCOeCmEeHble NPeooPaA308anUs Ol peuleHUus 3a0ay U3 pa3iuyHblX
pasoenog Kypca (Hanpumep, 015 HAX0NHCOeHUsL HAUDOIbUe20/HAUMeHbULEe20 3HAYeHUS
BbIPANCEHUSL).

YPABHEHU A

BBITTyCKHUK HAyIUTCS:

penraTh OCHOBHBIE BUJIBI PAITUOHATLHBIX YPABHEHHM C OJTHOM TIEPEMEHHOMN, CHCTEMBI JIBYX
YPaBHEHUH C IBYMS MEPEMEHHBIMU;

MMOHUMAaTh YpPaBHEHUE KaK BAXHEHITYI0O MAaTEMaTHUECKYIO MOJCIb JJISI OMMUCAHUS U
M3y4YeHHUS Pa3HOOOPA3HBIX PEATBHBIX CUTYAIlHH, peliaTh TEKCTOBBIC 3aa4H aJTreOpandeCcKuM
METO/IOM;

MPUMEHSATH TpadUIeCKUe TPEICTABICHHS JIJIS UCCIICIOBAHUS YPABHCHHM, UCCIICIOBAHMS H
PEIICHUS CUCTEM YPAaBHEHUU C ABYMS ITE€PEMEHHBIMHU.

BulnycKHUK ROYYUM 8OZMONCHOCHb!

4) 0811a0emb CHeYUaIbHLIMU NPUEMAMU PeUleHUs] YPABHEHU U CUCTNEM YDABHEHULL,
VBEPEeHHO NPpUMEHAMb Annapam ypagHenuil OJisl peuleHus pa3HoooOpasHblx 3a0ay U3
Mamemamuru, CMeNCHbIX

npeomemos, npaKmuKi,

5) npumensms epapuueckue npedcmasienus 0 UCCIEO08AHUSA YPABHEHULL, CUCTEM
VpasHeHull, codepicaujux OYKeeHHvle K03 puyuenmsl.

HEPABEHCTBA

BEITyCKHUK Hay4UTCS:

MMOHUMATh U IPUMEHSTHh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOIIEHUEM
HEPaBEHCTBA, CBOWCTBA YUCIOBBIX HEPABEHCTB;

peniaTh JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHCTEMBI; peliaTh KBaJIpaTHbIC
HEpPaBEHCTBA C OMOPO Ha Tpaduveckne mpeaCcTaBICHNUS;

MPUMEHSTH alapaT HEPaBEHCTB JIJIsl PEIICHUS 3a/1a4 U3 Pa3IMYHbBIX PA3JIeNIOB Kypca.
Buinycknux nomyuum 603M04CHOCMb HAYYUMbCAL:

PA3HO0OPA3HBIM NPUEMAM 0OKA3AMENbCMBA HEPABEHCME, Y8EPEHHO NPUMEHAMb ANnapam
"Hepasencme 05l pewenus pa3Ho0OPA3HbIX MAMEMAMULeCKUX 3a0ay U 3a0ay U3
CMEINCHBIX

npeomemos, npaKmuKu,

npumensmo epaguieckue npedcmasienuusi OJisi UCCIe008AHUSL HEPABEHCME, CUCHeM
HepaseHcms, cooepicauux OyKkeernnvle K03 puyuenmol.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKI N

BBINyCKHUK HAY4UTCS:

MOHUMATh M UCMOJIb30BaTh (QYHKIMOHAIBHBIC TIOHATHS U S3BIK (TEPMHHBI, CHMBOJUYECKUE
0003HaueHHUs);

CTPOUTH rpaKH DJIEMEHTAPHBIX (YHKIIUH; MCCIEe0BATh CBOMCTBA YUCIOBBIX (DYHKIMH Ha
OCHOBE M3y4YCHUS MOBEJICHUS UX TPAPUKOB;

MOHUMATh (QYHKIIUIO KaK BOKHEHIIIYIO MATEMATHUECKYIO MO JICJb [Tl OTTUCAHUS MPOILECCOB U
SIBJICHUH OKPYKAIOIIETO MUPA, MPUMEHSITh (DYHKIIMOHAIBHBIN SI3BIK JIJTSI ONTUCAHUS U
UCCIIEIOBAHUS 3aBUCUMOCTEH MEX Ay GU3HUCCKUMU BETUUHMHAMH.

Buinyckuuk nonyuum 603M0odCHOCMb HAYYUMbCA:



npPoB8OOUMb UCCIEO08AHUS, CEA3AHHbIE C U3YUEHUEM CBOUCME DYHKYUL, 6 MOM Uucie C
UCNONb30BAHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3YUEHHbIX QYHKYUU CMPOUMb
bonee cnoxcHvie epaguru (KycouHo-3a0aHHble, C «BbIKOIOMBIMUY MOYKAMU U M. N.);
UCNoONL308amMb PYHKYUOHANbHBLE NPEOCMABLEHUS U CBOUCEA YYHKYUL 0N peuleHUs
mamemamudeckux 3a0ay u3 pasiuyHblx pazoeios Kypcd.

YUCJIOBBIE I[1OCJIEJJOBATEJIBHOCTH

Buinycknux nayuumcea:

NOHUMAMb U UCHOTL306AMb A3bIK NOCIE008AMENbHOCMEN (MEPMUHDBL, CUMEOIUYECKUE
0003HaueHus);

NPUMEHAMb YOPMYIbl, C6A3AHHbLE C APUPMEMULECKOU U 20MEMPULECKOl NPOSPECCUAMU, U
annapam, cg)opmupo8anHvlLll npu U3y4eHuU Opyaux pazoeios Kypea, K peueHuio 3a0ay, 6 mom
yucne

C KOHMEKCMOM U3 PeanbHOU HCUSHU.

BrInyCKHHK NTOJTYYUT BO3MOKHOCTh HAYYUTHCH:

pematb KOMOMHUPOBAHHbBIE 3a/1a4U C MPUMEHEHUEM (pOopMyJ N-TO YI€Ha U CYMMBI
MEPBHIX N YJIEHOB apUPMETHUYECKON U reOMEeTpUUYECKON NpOorpeccuil, MpuMeHss Nnpu
3TOM amnmnapaTr YPaBHEHHUH U HEPABEHCTB;

MOHUMATh apu(PMETHUYECKYI0 U Te€OMETPUYECKYIO0 IPOTPECCHU KaK PyHKIUU
HAaTypaJIbHOTO apryMEHTa; CBA3bIBATh apu(PMETHUECKYIO IPOTPECCHUIO C IMHEHHBIM
pPOCTOM, T€OMETPUUYECKYIO — € 3KCIIOHEHIIUAIBHBIM POCTOM.

OITUCATEJIBHAA CTATHCTHKA

Buinycknuk nayuumes ucnonv3zosams npocmetiuiie cnocodvl npeocmasieHus U aHaiu3d
CMAmMUCmMuyecKux OaHHbIX.

BhInycKHUK MOTYyYUT BO3MOKHOCTh MPUOOPECTH MEPBOHAYAIBHBIN OMBIT OpraHu3auu coopa
JAHHBIX MPU MPOBEJIEHUU OMPOca 0OIIECTBEHHOTO MHEHHUSI, OCYIIECTBIISATh UX aHAJINU3, MPe-
CTaBJISAThH PE3yJbTaThl, ONPOCAa B BUAE TaOIUIbI, THATrPAMMBI.

CJIVYAHHBIE COBBITHA U BEPOATHOCTbD

Buinycknuk nayuumcsi Haxooums OmHOCUMENbHYIO HACMONY U 8ePOSIMHOCHIb CLYHAUHO20
cobbimuA.

BBIMYCKHUK TOJYY4UT BO3MOXKHOCTH IPUOOPECTH OMBIT PO BEACHUS CIIyYaHBIX
9KCIEPUMEHTOB, B TOM YHCJIC C MTOMOIIBIO KOMITBIOTEPHOTO MOJICIMPOBAHU,
HMHTEPIIPETALNHU UX PE3yJIbTaTOB.

KOMBUHATOPHUKA

Buoinycknuk nayuumes pewwamo komounamopuvie 3a0a4u Ha HAxX0HCOeHUe YUCIa 00bEKmos uil
KOMOUHAYULL.

BBINTYCKHHK MOJTYYUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPBIM CIEIUATBHBIM MpUEMaM
pelieHss KOMOMHATOPHBIX 3ajay.

Cucrema oneHNBaHUS

Pexomenoayuu no oyenke 3HaHUil, yMEHUIl U HABLIKOG YUAWUXCA RO MAMEMAMUKe:
Onupasch Ha 3TH PEKOMEHIAIIMH, YUUTEIb OLIEHUBACT 3HAHUS, YMEHHS M HABBIKU y4AIIUXCS C
Y4ETOM MX UHAWBHIYaTbHBIX OCOOCHHOCTEM.

Copepxannie 1 00beM MaTepuaa, o IekKaIIero MpoBepKe, onpeaensercs mporpammoit. [Tpu
MIPOBEPKE YCBOCHHUS MaTepuasa HY>)KHO BBISBIISITh TTOJIHOTY, POYHOCTHh YCBOCHUS YUAITUIMUCS
TEOPUU U YMEHHS IPUMEHSTH €€ Ha MIPAKTHUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIIUSX.
OcHoBHBIMHU (hOpMaMU TTPOBEPKHU 3HAHUHN M YMEHHM, YUAIIMXCS IO MAaTEMAaTUKE SBIISIOTCS
MMCbMEHHAsl KOHTPOJIbHAsL paboTa U YCTHBIN OMPOC.

Cpenu mOrpenrHoCTe BBIACIAIOTCS OMIUOKY U HETOUETHI.



[orpemHocTh cunTaeTcs OMMOKOM, €CiIM OHA CBUICTENLCTBYET O TOM, YTO YYEHUK HE
OBJIAJIEJl OCHOBHBIMY 3HAHUSMU, YMEHUSIMH, YKa3aHHBIMU B IIpOrpamMme.

K HenoueTam oTHOCATCS MOTPEIHOCTH, CBUAETEILCTBYIOINME O HEJOCTATOYHO ITOJTHOM WIN
HE/I0CTaTOYHO MPOYHOM YCBOCHHH OCHOBHBIX 3HAaHMH U YMEHHUI WM 00 OTCYTCTBHU 3HAHUH,
KOTOpBIE B IIPOrpaMMe HE CUMTAIOTCSl OCHOBHBIMU. Heoueramu Takyke CUMTarOTCA:
MOTPEIIHOCTH, KOTOPBIE HE IPUBEIIN K UCKAKEHHUIO CMbICIIA [TOJIyYEHHOTO YYEHUKOM 3a/laHus
WM croco0a ero BHIMOJIHEHHS: HeaKKypaTHas 3aIliCh, HEOPEKHOE BHITIOTHEHUE YepTeKa.
3aaHus Ui YCTHOTO M IMCbMEHHOTO OIIPOCa YJaIIUXCsl COCTOSIT U3 TEOPETUYECKUX BOIIPOCOB U
3ajad.

OTBeT Ha TEOPETUUECKHM BOIIPOC CUUTAETCS OE€3YNPEUHBIM, €CIIH [0 CBOEMY COJAEPKAHUIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJIEPKUT BCE HEOOXOAMMBIE TEOPETHIECKUE (PAKThl U
000CHOBAHHBIE BBIBOJIbI, a €I0 U3JI0’KEHUE U MHCbMEHHAs 3allUCh MAaTEMATUYECKU T PAMOTHBI U
OTJINYAIOTCSI MOCIIEI0BATENILHOCTBIO U aKKYPaTHOCTBIO.

Pemenue 3a1aun cuntaercst 0e3ynpedyHbIM, €ClIM IPaBUIIBHO BBIOPAH CIOCO0 pelIeHus, camo
pelIeHNe COMPOBOKAAETCA HEOOXOTUMBIMU 00BSICHEHUSIMHU, BEPHO, BHIIIOJIHEHBI HY)KHBIE
BBIYMCIIEHUS U ITPpeoOpa3oBaHusl, OJyYEH BEPHBII OTBET, NOCIEA0BATENBHO U AKKypaTHO
3aMMCcaHo pelieHue.

OneHka oTBeTa yyaluxcsi Ipyu YCTHOM M MUCbMEHHOM OIPOCe MPOU3BOAUTCS MO MATHOAIIIBHON
CUCTEME.

Yyurtenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIBHBIN OTBET Ha BOIIPOC WJIM OPUTHHAIIBHOE
pelIeHre 3a/1aui, KOTOpbIe CBUIETENCTBYIOT O BHICOKOM MaTEMaTHUYECKOM Pa3BUTHH
ydarierocs, 3a pemeHue 0oJiee CI0KHOM 3a7auu WK OTBET Ha 0oJiee CI0XKHBIN BOIPOC,
MpeI0KEHHBIE yYallleMycsl JOMOJHUTEIBHO MOCTIE BHIOJHEHUS UM 3aJaHUS.

HToroBbie 0OTMETKH (32 TEMY, YETBEPTh, KypC) BHICTABIISIOTCS IO COCTOSIHUIO 3HAHUI Ha KOHEI]
JTana o0y4eHHsI C YYETOM TEKYLIUX OTMETOK.

OueHnKa yCmHbIX 0M6emos yuaujuxcs.

Omeem oyenugaemcsa Ommemkou «5», eciu y4eHuK:

MIOJTHO PACKPBLI COJIEpKaHe MaTepralia B 00beMe, IPeayCMOTPEHHOM ITPOTPaMMOM 1
Y4€OHHUKOM;

M3JI0XKHUIT MaTepHajl FPaAMOTHBIM SI3bIKOM B OTIPE/ICIICHHOW JIOTUYECKOH TTOCIIE0BATEILHOCTH,
TOYHO MCIOJIb3Ysl MATEMATHUECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

MPABHIILHO BBITIOJHWII PUCYHKH, YUEPTEXKH, TPAPHUKH, COTYTCTBYIOIIUE OTBETY;

MoKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPETHUECKHE MOJIOKEHHSI KOHKPETHBIMU TIPUMEPAMH,
MPUMEHSTh UX B HOBOW CHTYAaIlUH TPHU BBHITIOJHEHUH MPAKTHYECKOTO 3aIaHHS,;
MIPOJEMOHCTPUPOBAJ YCBOCHUE paHEe U3yUCHHBIX COITyTCTBYIOIIMX BOIIPOCOB,
C(OPMHUPOBAHHOCT M YCTOHYMBOCTD UCIIOJIb30BAHHBIX IIPU OTBETE YMCHUN U HABBIKOB;
OTBEYAJl CAMOCTOSITEIILHO 0€3 HABOISAIIMX BOIIPOCOB YUUTEIS.

B03MOKHBI 0JTHA — JIB€ HETOYHOCTH TIPU OCBEIICHUH BTOPOCTEIICHHBIX BOIIPOCOB HMJIH B
BBIKJIaJIKaX, KOTOPbIC YYCHHK JIETKO UCIIPABHII TI0 3aMEUAHHUIO YUUTEIIS.

Omeem oyenugaemca ommemxou «4»,

€CJIM OH YIOBJIETBOPEH B OCHOBHOM TPeOOBaHUSM Ha OTMETKY «5», HO TIPU ATOM UMEET OJHH U3
HEJO0CTaTKOB:

B U3JIOKEHUU JAOMYIICHBI HEOObIINE MPOOEIb, He UCKA3UBIINE MATEMATUYECKOTO COACPHKAHMS
OTBETa, UCIPABICHHBIC M0 3aMEUAHUIO YUUTEIS.

JOTYILIEHbI OIINOKK Ui OoJiee ABYX HEJJOUETOB MPHU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WJIH B BBIKJIQJKaX, KOTOPBIE YYEHHK JIETKO UCIIPABHII MO 3aMEUAHUIO YUUTEIIS.

Ommemka «3» cmasumces é C1e0yIouwuUx cayuanx:

HEMOJIHO UJTH HETIOCJIeIOBATENILHO PACKPBITO COJIep KaHNe MaTepuana, HO MoKa3aHo olriee
MMOHUMAaHKE BOMIPOCA U MPOJEMOHCTPHUPOBAHBI YMEHHUSI, JOCTATOUHBIC I JAIbHEUIIIETo



YCBOEGHHSI IPOrPaMMHOTO MaTepuaia (onpeaeneHubie « TpeboBaHUAMH K MaTEMaTHYECKOM
IIOATOTOBKE YUYAIIUXCAN).

MMEIINCH 3aTPYJHEHUS WIN JOMYIIEHBI OIMOKH B OTIPE/ICIICHUH MOHATHI U, UCTIOIb30BaHUHT
MaTeMaTU4YeCKON TEPMHUHOJIOTHH, YePTEXkKaxX, BHIKIAIKAX, UCTIPABICHHBIE TIOCIIE HECKOJIBKUX
HABOJSIINX BOIIPOCOB YUHUTEJIS;

YUEHHK HE CIPAaBUJICS C MPUMEHEHUEM TEOPHH B HOBOU CHUTYAIMH IIPH BHITIOJTHEHUH
MIPaKTUYECKOIO 3aJIaHuUs, HO BBIMOJIHUII 3aJaHUsI 003aTEIbHOTO YPOBHSI CJIOKHOCTH IO IaHHOM
TeMe;

MIPY 3HAHUH TEOPETUYECKOTO MaTepHaja BhIsBIEHA HEAOCTATOYHAs CPOPMHUPOBAHHOCTh YMEHUH
Y HaBBIKOB.

Ommemka «2» cmagumcs 6 C1eOyIOuUX Cayuanx:

HE PacKpbITO OCHOBHOE COJIepKaHKe y4eOHOro MaTepuaa;

00Hapy)XKeHO He3HaHUE WM HENOHUMaHue YIeHUKOM OoJIbIIel nian HanboJsiee BaXKHON 4acTH
y4eOHOro MaTepHana;

JOTYIICHBI OMIMOKU B OTIPEeNICHIH OHATHH, TPH UCTIOIb30BaHUN MaTeMaTHUECKON
TEPMUHOJIOTHH, B PUCYHKaX, YepTeKaxX WK TpaduKax, B BBIKIAAKAX, KOTOPBIEC HE UCTIPABJICHBI
MIOCJI€ HECKOJIbKMX HaBOSAILINX BOIPOCOB YUUTEIS.

Oyenka nucbMeHHbIX pAOOm y4auuxcs.

Ommemka «5» cmasumcs 6 c1e0yIomuUx cayuanx:

paboTa BBITIOJTHEHA TIOJTHOCTHIO.

B JIOTHUECKHUX PACCYXJCHUSX U 000CHOBAHUAX HET MPOOEIIOB U OIMNOOK;

B pEIICHUHU HET MAaTEMAaTHICCKUX OIMMNOOK (BO3MOYKHA OJTHA HETOUYHOCTh, OTTUCKA, HE
SIBJISTIOIIASICS CIICCTBUEM HE3HAHUS WJIM HETIOHMMAaHHs YI€OHOTO MaTepHana);

Ommemka «4» cmasumcs, eciu:

paboTa BBIMTOTHEHA TIOJIHOCTHI0, HO 00OCHOBAHUS IIIar0B PEIICHHS HEIOCTATOYHBI (€CIIM YMEHUS
000CHOBBIBATH PACCYXCHUS HE SBIISUIACH CIICIIUATLHBIM 00BEKTOM MPOBEPKH);

JIOTIYITIIEHA OJ/THA OIIMOKA WIJIM IBa-TPU HEJ0UYETa B BBIKIIAJKAX, YepTEkKaxX WK rpadukax (eciau
9TH BUJIbI pabOTHI HE SBIISIUCH CIICIIUATLHBIM OOBEKTOM ITPOBEPKH);

Ommemka «3» CIMABUMCA, €CIU:

JOTYIIEHBI 00JIee OTHOM OMTMOKY MiIK O0JIee IBYX- TPEX HEAOUETOB B BBIKIIAIKAX, YePTEKaAX
uu rpaduka, HO yJauuics BiaieeT 00s3aTeIbHBIMU YMEHUSMH TI0 IPOBEPSAEMOM TEME.
Ommemka «2» cmasumcs, eciu:

JOTIYIIEHBI CYIIECTBEHHBIC OIMOKH, IIOKA3aBIINe, YTO yYaIUHCS HE BIaJeeT 00s3aTeIIbHBIMU
3HAHUSMH T10 JTAHHOW TeMe B ITOJTHOU Mepe.
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