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HosicuuTeIbHAA 3aNIMCKA

Jannast pabouasi mporpaMmMa OpPHUEHTHpPOBAHA Ha Y4YUTEIEH MaTEeMaTHKH,
paboraromux B 7-9 knaccax no YMK FO.H.MakapsiueBa u ap. u pa3padoTaHa B
COOTBETCTBHHU CO CIICAYIOIUMU HOPMATUBHBIMU IOKYMEHTaAMU:
1.®enepanbHOrO TOCYAapCTBEHHOTO O0pa30BaTEIbHOIO CTAaHAApTa OCHOBHOTO
o0miero o0pa3oBaHus, YTBEPXKACHHOTO MPUKa30M MHHHCTEPCTBA 00pa30BaHUS U
Hayku P® ot 17 nexabps 2010 romga Ne 1897.
2.Y4eOHBIH IIaH TITKOJTHI.
3.IlpumepHbie MporpaMMbl IO yueOHBIM IpeaMeTaM. MaremaTuka 5-9 kiacchl - 3-
e uznanue, nepepadborannoe — M. IIpocsemenue. 2011 — 64¢ (CrangapTsl BTOPOTO

MTOKOJICHHS] )
4 IlporpamMmbl K yueOHMKaM « AnreOpa, 7», «Anredpa, 8», «Anredpa, 9» mis
o01reo0pa3oBaTeNbHBIX IIIKOJ  aBTOPOB 1O.H.MakapsiueB, H.I'.'Munntok,

K.1.Hemxkos, C.b.CyBopoBa
CbopHuk pabouux npoepamm. Aneebpa 7 — 9 KIacchl.
(coct. T.A. BypmuctpoBa - M.: «IIpocsemienuey, 2014)

OOydeHne MaTeMaTMKE B OCHOBHOM IIIKOJIE HAMpaBJ€HO Ha JOCTHXKCHUE
CIEAYIOUIUX
HeJieit usyuyeHus:
1. B HanpaBieHUUN AUYHOCMHO20 PA36UMUA.
» PasBuTHE JIOTHUECKOTO W KPUTHYECKOTO MBINUICHUS, KYJBTYPHl PEUH,
CIIOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;
» ®opmupoBaHue y  yYalllUXCs MHTEJJIEKTyaJdbHOW YECTHOCTH W
0O0BEKTHUBHOCTH,
CITOCOOHOCTH K TIPEOJIOJICHUIO MBICIIUTEIIFHBIX CTEPEOTHUIIOB, BRITCKAIOIINX 13
OOBIZICHHOTO OIIBITA;
» Bocnuranue Ka4yeCcTB JUYHOCTH, OO0ECICUHBAIOIINUX COIHATBHYIO
MOOMILHOCTD,
CIIOCOOHOCTh MPUHUMATH CAMOCTOSITEIIbHBIC PEILICHHUS;
» @®opMupoBaHHS Ka4eCTB MBIIUICHHUS, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM
MH(OPMAIMOHHOM OOI1IECTBE;
» PasBuTHe mHTEepeca K MaTeMaTHYECKOMY TBOPYECTBY M MaTEMaTHYECKHX
CIIOCOOHOCTEH.
2. B memanpeomemnom nanpaenenuu:
» dopmupoBaHue MpEACTABICHUN 0 MaTEMATHUKE KaK 4acTu
00111eueI0BEYECKOM KYJIbTYPHI,
0 3HAYUMOCTH MAaTEeMaTHUKH B Pa3BUTHUH IUBUIN3AIMH U COBPEMEHHOTO OOIIECTBA;
» PaspuTHe mpeacTaBlICHUN O MaTeMaTHKE KakK (popMe OIHCaHUS U METOJIEC
MO3HAHUS



JNEHCTBUTENLHOCTH, CO3JaHUE YCIOBUHN I TPUOOpPETEHHs TEePBOHAYATHHOTO
OTIBITA
MaTEeMaTHYECKOTO MOACITUPOBAHUS;
» @dopmupoBaHHe OOMMUX CHOCOOOB WHTEIUICKTYATbHOW JEATEIHHOCTH,
XapaKTEPHBIX IS
MaTEMAaTHUKH | SIBJISIONTUXCS OCHOBOM TTO3HABATEILHOM KYJIBTYPHI, 3HAUUMOM JIJIS
pa3IMUHBIX Cep YeIOBEUECKON ACSITENTbHOCTH.
3. B npeomemnom nanpaenenuu.
» OsBlajieHHEe MaTEeMAaTUYCCKUMU 3HAHUSAMH M YMEHHUSMHU, HEOOXOTUMBIMU
IS
POAOHKCHUS OOYYCHHS B CTApIIEH IIKOJIE MM MHBIX 0011e00pa3oBaTeIbHBIX
YUPSKICHUAK, M3YUCHHUS CMEKHBIX TUCIUIUINH, TMPUMEHEHUS B TOBCEIHEBHOMN
KU3HH,
» Coszmanue (QyHIAMEHTa JJII MAaTEMaTHYECKOTO Pa3BUTHSA, (POPMUPOBAHUS
MEXaHU3MOB
MBIIIICHUS, XapaKTEPHBIX M1 MATEMaTHICCKOMN JICSITCIIBHOCTH.

3axayu 00y4eHus:
v’ npuobpeTeHrne MaTeMaTHYECKUX 3HAHUN U YMEHHIA;
v’ oBiajsieHre OOOOIICHHBIMH  CIIOCOOAMH  MBICIUTEIBHON, TBOPYECKOM
NeSITeHbHOCTH;
v/ pasBUTHE JOTMYECKOTO MBIIUICHUS YYAIIUXCS.
v OCBOEHHME KOMIIETEHIINI(yueOHO-TI03HABATENBHOW, KOMMYHHKATHBHOMM,
pediekcuBHOM,
JUYHOCTHOTO CaMOPa3BUTHSA, HH()OPMAIMOHHO-TEXHOJOTHYECKONU, IIE€HHOCTHO-
CMBICJIOBOM ).

Co3HaTenbHOE OBIAJICHHE YYAIIMMHKCS CHUCTEMOW alreOpandecKuX 3HAHUN |
yMEHUH He0OX0MMO B TTOBCEIHEBHOM KU3HU VIS U3YYCHHS CMEKHBIX JTUCIIUTUIAH
U IPOJOJIKEHUsT 00pa30BaAHMSL.

[TpakTHyeckast 3HAUMMOCTH IMKOJIBLHOTO Kypca anreOphl 00yCIIOBIEHA TEM, YTO
e€ OOBEKTOM SBIISIOTCS KOJMYECTBECHHBIC OTHOIICHHS ICHCTBUTEIHLHOTO MHpA.
Marematnyeckas TOATOTOBKAa HeoOXoaWma JUIsi TOHWMAaHWUS —TPUHITUIIOB
YCTPOWCTBA W MCIOJB30BAHUS COBPEMEHHOW TEXHHWKH, BOCIPHUSATHS HAYyYHBIX U
TEXHUYECKUX MOHATUN U uaei. MaTeMaTuka SBIISICTCS SI3bIKOM HAYKH U TEXHUKHU.
C e€ mnoMOmpI0O MOACIUPYIOTCS ¥ H3Y4YalOTCS SBJICHUS H  IPOIIECCHI,
MIPOUCXOISIINE B IPUPOJIE.

AnreOpa sBISIETCS OJHUM W3 OMOPHBIX MPEIMETOB OCHOBHOW IIKOJBI: OHA
oOecrieuynBaeT U3y4YCHUE IPYTUX TUCIUIUINH. B mepByto ouepenb 3TO OTHOCUTCS K
MpeIMeTaM €CTeCTBEHHO - HAy4YHOTO IMKJIAa, B YaCTHOCTU K (usuke. Pa3Butne
JIOTUYECKOTO MBINUICHUs] yYalluxcsi MNpu oOOydeHHUH anredpe CrocoOCTBYeT
YCBOCHUIO TIPEIMETOB TYMAHHTAPHOTO IMKJa. [IpakTHdecKkue yMEHHUS W HaBBIKA
anredpanvecKoro XapakTepa HEOOXOIUMBI IS TPYAOBOW M TIpOodecCHOHATLHOM
MOTOTOBKH IITKOJIBHHKOB.



PasButne y ydJammxcs MpaBWIBHBIX TPEACTaBICHUA O CYIIHOCTH U
MIPOUCXOXKICHUN alreOpandeckux aOCTPaKIMid, COOTHOIICHHH pPEaJbHOTO |
UJICAIBHOTO, XapakTepe OTPAKECHUS MATEMATUYECKOM HAyKOW SBICHUUA W
IPOIIECCOB pEaJbHOIO0 MHpa, MECTe aireOpbl B CHUCTEME HAyK H POJIH
MaTEMaTHYECKOTO MOJCIMPOBAHNS B HAy4YHOM IIO3HAHMM W B IPAKTHKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS yYAIIUXCS M KAdeCTB
MBIIICHHUS, HEOOXOIUMBIX I agalTallid B COBPEMEHHOM HWH(GOPMAIMOHHOM
0OIIIECTBE.

TpeOyst OT ydYamuxcss YMCTBEHHBIX W BOJICBBIX YCWJINH, KOHIEHTpAIIUU
BHUMaHUs, AaKTUBHOCTH  pAa3BUTOTO  BOOOpakeHHWs, anredOpa  pa3BHUBaeT
HPABCTBCHHBIE  YEPThI  JIMYHOCTH  (HACTOWYHMBOCTH,  IEJICYCTPEMIICHHOCTS,
TBOPUYECKYIO aKTUBHOCTh, CaMOCTOSITEILHOCTh, OTBETCTBEHHOCTh, TPYAOIIOOHE,
JTUCIMIUIMHY W KPUTUIHOCTD MBIIIUICHUS) 1 YMEHHE apTyMEHTHPOBAHO OTCTauBaTh
CBOHM B3IJISIBI U YOSIKICHHS, a TAaK)KE CIIOCOOHOCTh MPUHUMATh CaMOCTOSITCIIBHBIC

pELICHHUS.
N3yuenue anreOpbl No3BOJISIET (POPMUPOBATH YMEHUS U HABBIKM YMCTBEHHOTO
TpyJla — IUIAHUPOBAHME CBOEW pPabOThl, MOMCK pALMOHAIBHBIX NyTel €€

BBITIOJTHEHHUS, KPUTUUECKYIO OLICHKY pe3ysibTaToB. B mporiecce nzyueHus anreopbl
IIKOJIbHUKHU JOJDKHBI HAYUYHMTHCS M3JIaraTb CBOM MBICIIHA SICHO M MCYEPIIBIBAIOIIE,
JAKOHUYHO M €MKO, MPUOOPECTH HABBIKM YETKOIrO, aKKypaTHOTO W TPAMOTHOIO
BBINOJIHEHUSI MATEMaTUYECKUX 3aIIUCE.

Baxneiimelt 3amadyeil IIKOJIBHOTO Kypca aiureOpbl SBISIETCS  Pa3BUTHE
JIOTUYECKOTO  MbIIUIeHUs:  ywamuxcs. CamMu  OOBEKThI  MaTeMaTUYECKHX
YMO3aKJIIOUCHU U TIPUHATBIE B airedpe TmpaBuwia UX KOHCTPYMPOBAHUSA
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATH U JIOKA3bIBATH CYKICHHUS,
IPOBOJIUTh YETKUE ONMPENCIICHHUS, Pa3BUBAIOT JIOTUYECKYI0 UHTYULHIO, KPaTKO U
HArJIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TOCTPOCHUM W ydaT MX
npuMeHeHuto. TeMm cambiM ajnreOpa 3aHMMaeT OJHO U3 BEAYIIMX MECT B
GbopMUPOBAHUM HAYYHO-TECOPETUUECKOTO MBIIUICHHUS IIKOJBHUKOB. PackphiBas
BHYTPEHHIOIO TapMOHHMIO MaTeMaTWK{, (QOpMHUPYsS TIOHUMAHHE KpacoThl U
U3SIIECTBA MATEMATUUYECKUX PACCYXKICHUMN, aire0pa BHOCUT 3HAUUTEIIbHBINA BKIIA]T
B 3CTETUYECKOE BOCIUTAHUE YyUAIIUXCHI.

OO0mas xapakrepucTuka Kypca ajaredpsl B 7 — 9 kiaccax

B kypce anreOpbl MOKHO BBIACIUTH CIEAYIOIIME OCHOBHBIE COJIEpKAaTeIIbHbIE
JuHuM: apudmMeTnka; anredpa; QpyHKIMU; BEpOSTHOCTh U cTaTucTuka. Ha psny c
STUMHU B COJEp>KaHWE BKIIIOYEHBI JIBa JOMOJIHUTENbHBIX METOHAOJOTUYECKHUX
paszena: JIOTMKa M MHOXECTBA; MaTeéMaThKa B HCTOPHUYECKOM pPa3BUTHH, YTO
CBSI3aHO C peanus3alueil Ieneid OOIIEHHTENEKTYaIbHOr0 M OOLIEKYJIbTYPHOTO
pa3BuTHs ydamuxcs. CoaepkaHue KaKI0ro U3 3TUX pa3/esioB pa3BOpaynuBaAETCA B
COJIEPKATEIIbHO-METOIUYECKYI0  JIMHUIO, IPOHU3BIBAIOIIYI0O BCE OCHOBHBIE
conepxkarenbHble TMHUM. [Ipyn 3TOM nepBast nmuHuA — «JIormka m MHOXKECTBa» -
CILYKUT LIEJIM OBJAJCHHS YYAIIMMHUCS HEKOTOPBIMU 3JIEMEHTAMH YHUBEPCAIbHOIO



MaTeMaTUYECKOrO sI3bIKa, BTOpas — «MaTemaTuka B UCTOPUYECKOM Pa3BUTHUN» -
CHOCOOCTBYET CO3JaHHUIO OOIIEKYJIbTYPHOTO, TyYMaHUTApHOTO (OHA H3YUCHHS
Kypca.

Conepxanne nWHUM «ApudMeTHKa» CIYKUT 0a30i ISl  JadbHEHIIEro
M3YUYCHHS YYalIUMUCI MAaTEMaTUKH, CIIOCOOCTBYET PAa3BUTHIO MX JIOTHUYECKOTO
MBINICHUS, (OPMHPOBAHUIO YMEHHUS TIOJIb30BATHCA QITOPUTMAMH, a TaKKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B IOBCEIHEBHOW JKH3HHU.
Pa3BuTHe MOHATUS O YMCIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAJIbHBIMHA U
UppaLMOHATBHBIMU YHUCIaMH, (OPMHUPOBAHUEM MEPBUYHBIX MPEACTABICHUN O
JEWCTBUTEIBLHOM YHCIIE.

Conepxanue TUHUU «AJredpa» CrocoOCTBYET (POPMUPOBAHUIO Y YUAITUXCS
MaTeMaTUYECKOro anmapara JJjisi pEeuleHus 3ajJad U3 pas3ieiioB MaTEMAaTHKH,
CMEXHBIX MPEIMETOB U OKPYXKAIOIIEeH pealbHOCTH. S3bIK anreOphl MOAYEPKUBACT
3HAQYCHUE MAaTEMAaTHUKU KakK $S3bIKa JJIs MOCTPOCHUS MaTEeMaTHYECKUX Mojelen
IIPOLIECCOB U SIBJICHUW PEATBHOTO MHpA.

Pa3BuTHEe anropuTMHUECKOTO MBINLJICHUS, HEOOXOAUMOIO, B YaCTHOCTH, IS
OCBOCHUSA Kypca UH(POpPMATHKA W OBJIQJCHUE HaBBIKAMU JICAYKTHBHBIX
pacCyKJIE€HUN TaKXke SABIISIOTCSA 3aadaMu u3yuyeHus anreopel. [IpeoOpa3zoBanue
CUMBOJIBHBIX (POPM BHOCHUT CHELM(PUUYECKUN BKIAJ B Pa3BUTUE BOOOPAKECHHS
y4almxcsi, UX CIOCOOHOCTEH K MaTeMaTU4eCKoMy TBOpYecTBY. B ocHOBHOM
IIKOJIE MaTepuall TPYIIUPYETCS BOKPYT PAllMOHAIBHBIX BBIPAKECHUIA.

Conepxanue paznena «DyHKIUMW» HALEICHO HA MOJYy4YEHUE HIKOJIbHUKAMHU
KOHKPETHBIX 3HaHUW 0 DYHKIHMU KaK BaXHEHIIEH MaTEeMATHYECKOW MOJAEIU IS
OMMCAHMUS W WCCJIENOBaHMUS Pa3HOOOpa3HbIX mporeccoB.  M3ydenme sToro
MaTepuaia CIOCOOCTBYET pa3BUTHIO Y YyYaIIUXCS YMEHHUS HCIOJIb30BaTh
pa3nuYHbIC S3BIKM MaTEMATUKH (CIIOBECHBIH, CUMBOJIMYECKUM, Tpaduueckuii),
BHOCUT BKJIaJl B (JOPMUPOBAHUE MPECTABICHUN O PO MAaTeMaTUKU B Pa3BUTUU
IUBWIN3ALMNHA U KYJIbTYPBHI.

Paznen «BeposATHOCTb M CTAaTUCTUKA» - 00SI3aTENbHBIA KOMIIOHEHT IIKOJIBHOTO
o0pa30BaHusl, YCUIMBAIOIIUNA €ro MPUKIAJTHOE M MPAKTUYECKOE 3HAYEHUE. ITOT
Matepuasl HeoOXOoauM, Tpexiae Bcero, il (GOPMUPOBAHUA Y  YUallUXCs
(GYHKIIMOHATBLHONM TPaMOTHOCTHM - YMEHHS BOCIPUHMMATh M KPUTHUUECKHU
aHaJU3UPOBaTh HHPOPMAITUIO, IPEICTABICHHYIO B PAa3JIMUHBIX (DOpMax, MOHUMATh
BEPOSTHOCTHBIA XapaKTE€p MHOTHUX pEANbHBIX 3aBUCUMOCTEH, MPOU3BOJIUTH
MPOCTEUININE BEPOSATHOCTHBIE pacuéThl. V3ydeHne OCHOB KOMOWHATOPUKHU
MO3BOJIUT yYaIlIeMyCsi OCYIIECTBISITh PACCMOTPEHHUE CITydaeB, Mepedop U MoacuéT
YHuCIia BAPUAHTOB, B TOM YHCII€ B MPOCTEUIIINX MPUKIIAIHBIX 3a/1auax.

[Ipy m3y4yeHUU CTATUCTUKH M BEPOSITHOCTH OOOTAIIAlOTCSA MPEJCTABICHUS O
COBPEMEHHOW KapTUHE MHUpPa W METOJaX €ro HuccleoBaHus, (QopMupyercs
MOHMMAHHUE POJIM CTATUCTUKHU KaK MCTOYHUKA COLMAIBHO 3HAYMMOU MHpOpMAaIUn
Y 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITIIICHUS.

Onucanmne mecra yueoHoro npeamera AJI'EBPA B yueOHOM miiane



B cooTBercTBUMM C y4eOHBIM IUIaHOM Ha HW3y4eHHe anreOpel B 7 - 9 Kiaccax
OCHOBHOM TIIKOJIBI OTBOJUT 3 Yaca B HENETI0 B TEUCHUE KAXIOTO rojia o0ydeHus,
Bcero 306 ypoKoB.

JIMYHOCTHBIE, MeTalpeIMeTHbIE U MPeAMeTHbIE Pe3yJbTAThI 0CBOCHUS
y4eOHOro npeamera «Ajaredopa»

[TporpamMmMa obecrieuynBaeT JOCTHUKEHHE CIEAYIOIIUX PE3yJbTaTOB OCBOCHUS

00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa30BaHMS:
JUYHOCmHDbLE:
1) cpopMUPOBAaHHOCTH OTBETCTBEHHOIO OTHOIIEHHWS K YYEHHIO, TOTOBHOCTb U
CIIOCOOHOCTH, OOYYaloIIMXCA K CAMOPAa3BUTHIO U CaMOOOpPA30BaHUIO Ha OCHOBE
MOTHUBAIIMU K 00YUYEHHUIO U NMO3HAHUIO, BRIOOPY JasibHEHIIIero o0pa3oBaHus Ha O6a3e
OPUEHTHUPOBKA B MHpe TMpodeccuii U NpodecCHOHATBHBIX MPEANOYTECHUH,
OCO3HAaHHOMY IOCTPOCHUIO HMHJWBUIYaTbHOM O0pa30BaTEIbHON TPACKTOPUHU C
YYETOM YCTOMUYMBBIX MTO3HABATEIbHBIX HUHTEPECOB;
2) c(OPMUPOBAHHOCTh  LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;
3) chopMUPOBAHHOCTh KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUU H
COTPYIHHYECTBE CO CBEPCTHUKAMHM, CTAPIIMMHU U MJIAJIIIMMHU, B 00pa30BaTEIbHOM,
OOILIECTBEHHO TOJIE3HOM Yy4eOHO-MCCIIEOBATENbCKOM, TBOPYECKOM M JIPYTUX
BUJIAX JIEATEIbHOCTH;
4) ymeHue ACHO, TOYHO, TPAaMOTHO U3JIaraTb CBOM MBICIM B YCTHOM U MUChbMEHHOU
peuyu, NMOHUMATh CMBICI TIOCTaBJIECHHOM 3aJadM, BBICTPaUBaTh AapryMEHTAIUIO,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI;
5) MpEACTaBICHUE O MaTeMaTHUYeCKOW Hayke Kak cdepe 4YelIoBeuecKon
NeATeTbHOCTH, 00 »dTamax e€ pa3BUTHs, O €€ 3HAUYUMOCTH JUIsl Pa3BUTHUS
IMBWJIN3ALINH;
6) KPUTUYHOCTH MBIILJICHUS, YMEHHUE PACIIO3HaBaTh JIOTMUYECKU HEKOPPEKTHHIE
BBICKA3bIBaHUS, OTIUYATH TUIIOTE3Y OT (DaKTa;
7) KpeaTUBHOCTb MBIIIJICHUS, WHUIIUATHBA, HAXOAYUBOCTh, AKTUBHOCTH IPHU
pelieHnH anreOpanyecKux 3a1ay;
8) yMmMeHHe KOHTPOJUPOBATH MPOIECC U Pe3yiabTaT y4eOHOW MaTeMaTHYECKOM
NEeSTEIbHOCTH;
9) cnocoOHOCTh K AMOIMOHAIBHOMY BOCHPHUATHIO MaTeMaTHYECKUX OOBEKTOB,
3a71a4, PEIICHUM, PACCYKICHUM.
Memanpeomemuule:

1) ymeHue caMOCTOSTENIbHO IUJIaHUPOBATh AJIbTEPHATUBHBIE MYTH JAOCTHKECHUS
1eaeil, OCO3HaHHO BHIOMpaTh Hanbonee 3IPHEKTUBHBIE CHOCOOBI peIICHUs
y4eOHBIX U MMO3HABATEIbHBIX 3a/a4.
2) yMeHHue OCYIIECTBIATh KOHTPOJb MO PE3yJbTaTy U MO CIocoO0y NeWCTBHs Ha
YPOBHE MPOU3BOJIHLHOTO BHUMAHUS U BHOCUTH HEOOXOAMMbIE KOPPEKTHUBHI;



3) yMeHue aJleKBaTHO OLIEHMBATh MPaBUJILHOCTh WM OLIMOOYHOCTH BBITIOJIHEHUS
y4eOHOI 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus,

4) oco3HaHHOE BJAJCHHE JIOTMYECKHUMH JEHCTBUSIMHU OIPEACIICHUS TOHSATHM,
0000IIeHNs,  YCTAHOBJCHHWS  aHAJOTHH,  KiJacCH(UKAIMU  HAa  OCHOBE
CaMOCTOATEILHOTO BEIOOpPA OCHOBAHHUI M KPUTEPUEB, YCTAHOBJICHUS POJOBUAOBBIX
CBsI3€H;

5) yMeHHe yCTaHaBIUBATh NMPUYMHHO-CIEACTBEHHBIE CBS3U; CTPOUTH JIOTUYECKOE
paccykJieHue, yMO3aKJIIoueHHe (MHIYKTUBHOE, NEYKTUBHOE W IO aHAJOTHUH) U
BBIBOJIBL;

6) yMeHue co3JaBaTh, MPUMEHATh U MPEoOPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE
CpeIICTBa, MOJEIIU U CXEMBI VISl pelIeHUsI yUeOHbIX U MO3HABATENbHBIX 3a/1a4;

7) YMEHHE OpraHU30BbIBaTh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO
JEATEIbHOCTh C YUYHUTEJIEM M CBEPCTHUKAMM: ONPENEIATh LIENIU, paclpeaesieHue
(GyHKIMA M pojied Y4YaCTHHKOB, B3aUMOJEHCTBHME U OOHIME CIOCOOBI padoThI;
yMeHue padoTaTh B IPYIIE: HAXOAUTh 00IlEee PEIICHUE U pa3peliaTh KOH(IUKTHI
Ha OCHOBE COIJIACOBAaHMA NO3ULMN M y4yeTa HMHTEpPECOB, CIYyIIaTh MNapTHEpPA;
(bopMyIupOBaTh, ApryMEHTUPOBATh U OTCTaWBATh CBOE MHEHHE;

8) cdhopMUpPOBAaHHOCTh YU4e€OHOM M OOIENOIb30BATEILCKOM KOMIIETEHTHOCTH B
0o0JaCTH  HKCMONB30BaHUA HWH(OPMAUHMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUI
(MKT-KOMITETEHTHOCTH);

9) nepBoHavalbHBIE MPEACTABICHUS 00 UAESIX U O METOAAX MaTEMaTHKHU Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKHU, O CPEICTBE MOJECIMPOBAHUS SBJICHUNA U
IIPOLIECCOB;

10) ymenue BUIETh MaTEMAaTUYECKYIO 33/]a4y B KOHTEKCTE MPOOJIEMHOMN CUTyaIluu
B APYTUX JUCUUIUIMHAX, B OKPY’KAIOLIECH KU3HU;

11) ymMmeHue HaxoAWTh B Pa3IMYHBIX MCTOYHUKAX HH(POPMALUIO, HEOOXOAUMYIO
JUTSL pelIeHUs] MaTeMaTHYEeCKUX MpoOJieM, U MPEACTABIATh €€ B OHATHOU (opme;
NPUHUMATh PEIIEHHWE B YCJIOBHSIX HEMNOJHOM M U30BITOYHOH, TOYHOU U
BEPOSITHOCTHON MH(DOpMAIUK;

12) yMeHHe MOHMMAaTh U UCIOJIb30BAaTh MAaTEMAaTUUYECKUE CPEJICTBA HAIJISIIHOCTH
(pUCYHKH, YepTeXHu, CXeMbl M Jp.) I8 WUIIOCTpAlUU, HHTEpPIpEeTaluHy,
apryMeHTaluu;

13) yMeHue BBIIBUTaTh THUIOTE3bl NMPHU PEIICHUWH Y4YEOHBIX 3a/Jay M MOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

|4) yMeHue NpUMEHSATh MHIYKTUBHBIE W JI€IyKTHUBHBIE CIOCOOBI pacCy>KICHHIH,
BUJIETh Pa3JIM4HbIEC CTPATETUU PELLICHUS 3aa4;

15) NIOHUMAHUE CYIIHOCTH QJITOPUTMUYECKUX MNPEINUCAHUNA W YMEHHE
JEHCTBOBATh B COOTBETCTBUU C NIPEIJIOKEHHBIM aJITOPUTMOM;

16) ymeHne camMoCTOSITEIbHO CTaBUTh IIEJIM, BHIOMPATh M CO3/1aBaTh aJITrOPUTMBbI
JUISL peIIeHUs] y4eOHBIX MaTeMaTHYECKUX MPoOJIeM;

17) ymeHHe MNJIaHUpOBaTh M OCYIIECTBISATH JEATEIbHOCTb, HAINPABIECHHYIO Ha
pelIeHune 3a71a4 UCCIe0BAaTENbCKOTO XapaKTepa.



npeomemnule:
1) ymeHue paboTaTh C MAaTEeMaTHYECKUM TEKCTOM (CTPYKTypHUpPOBAHUE,
U3BJICUCHHE HEOOXOAMMON WHGOpPMAIMU), TOYHO U TPAMOTHO BBIpaKaTh CBOU
MBICJIM B YCTHOM MW TIMCBMEHHOM pE€YH, MPUMEHSAI MAaTeMaTHYECKYIO
TEPMUHOJIOTHI0O M CUMBOJIMKY, HCIIOJb30BaTh PA3JIHMYHBIE SA3BIKM MaTeMaTHKU
(cmoBecHBIN, CHUMBOJIMYECKUH, Tpaduveckuii), O0OOCHOBBIBATH  CYKICHUS,
POBOANUTD KJIACCU(PUKALINIO, JOKA3bIBATh MAaTEMAaTHUYECKHE YTBEPKICHMS,
2) BrnageHue 0a30BbIM MOHITHUMHBIM annapaToM: UMETh NPEICTaBICHUE O YHCIIE,
BJIAQJICHNE  CHMBOJBHBIM  SI3bIKOM  aireOpbl, 3HAHWE  DJIEMEHTapHBIX
(YHKIMOHAJIBHBIX ~ 3aBUCUMOCTEH,  (OpMHpOBaHME  NPEACTABICHUH O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE U O Pa3IMyYHbIX CIIocoOax ux
U3BJICYEHUSI, 00 OCOOEHHOCTSIX BBIBOJIOB U IPOTHO30B, HOCSIIMX BEPOSITHOCTHBIN
XapakKTep;
3) yMeHue BBIIOJHATH aIredpandeckue mnpeodpa3oBaHUsl PaALUOHAIBHBIX
BBIPOKEHUI, MPUMEHATh HUX JII pPEUICHUS y4eOHBIX MaTeMaTUYECKHX 3aJad U
3aJ1a4y, BO3HUKAIOUINX B CMEKHBIX YUEOHBIX MPEIMETaX;
4) yMeHuE TOJIb30BaThCA MATEMATUYECKHMMH (POpMyJIaMHU H CaMOCTOSITEIBHO
COCTaBIIATh (POPMYJIBI 3aBUCUMOCTEN MEXIy BEIWYMHAMHU HAa OCHOBE OOOOIICHMS
YACTHBIX CIIy4YaeB U IKCIIEPUMEHTA;
5) ymeHue pemiath JMHEHHbIE U KBAAPATHBIE YPABHEHHSI M HEPABEHCTBA, a TAKXKE
IPUBOJUMbBIE K HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHSATH IpaduyecKue
IIPEICTABIICHUS JJI PELICHUS U WCCIEAOBAHMS YPABHEHUM, HEPABEHCTB, CHCTEM;
IPUMEHSATH MOJIYYEHHBIE YMEHUS JUIS PEIICHUS 3a1ad U3 MaTeMaTHKH, CMEXHBIX
IIPEAMETOB, MPAKTHUKHU;
6) oByIaJiIeHUE CUCTEMOM (PYHKIIMOHAIbHBIX MOHATHH, PYHKIIMOHAIBHBIM SI3bIKOM U
CUMBOJIMKOM, yYMEHHE CTpPOUTh rpaduku (YHKIMA, ONUCHIBATH HMX CBOWCTBA,
UCIOJIb30BaTh (DYHKIMOHAIBHO-TpadUUECKUE MPEACTaBICHUS JJi1 ONUCAHUS U
aHaiIM3a MaTEMAaTUYECKUX 3a]1a4 U PealbHbIX 3aBUCUMOCTE;
7) OBJIaJlcHuE OCHOBHBIMHM CIIOCOOAMHU MPECTABICHUS aHAJIM3a CTATUCTUYECKUX
JAHHBIX; YMEHUE pellaTh 3aJayd Ha HaXO0XKJIECHHWE 4YacTOThl W BEPOSITHOCTU
CITy4alHbIX COOBITUH,
8) yMeHHEe MPUMEHATh U3YUYCHHbIEC TOHITHS, PE3YIbTAThl U METOAbI IPU PEIICHUH
3a/lady M3 Pa3jIMYHbIX pa3/IeNioB Kypca, B TOM YMCIIE 3aJay, HE CBOJSALIUXCS K
HEIOCPEICTBEHHOMY IPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

Conepxkanue yueOHOro npeamera «Ajaredpa»
APNOMETUKA

PaumonainbHble 4ymciaa. Pacmmpenne MHOXKECTBA HATypAJIbHBIX YHUCEN [0
MHOXECTBA LEJbIX. MHOXECTBa LEJIbIX YUCEI OO0 MHOMKECTBA PALMOHAIBHBIX.
PanroHajpbHOE 4YMCIIO Kak OTHOLIGHWE M/N, rme M - menoe 4ueiao, N —
HaTypanbHOE. CTEneHb C LENbIM I0KA3aTEeIIEM.

JeiicTBuTebHbIC uYncaa. KBagpaTHbeil kopeHb U3 uucia. KopeHs Tpetbeit
CTENEHHU. 3aMnCh KOPHEN € TIOMOIIBIO CTENIEHU C IPOOHBIM [TOKA3aTEIEM.



[Tonsitue 00 wuppanMoHaTbHOM yucie. VppalmoHAJIBHOCT, 4YHCHA H
HECOM3MEPUMOCTh CTOPOHBI M JMAaroHad KBajapara. JlecsTuuHble NpUOIMKEHUS
UPpALMOHAIBHBIX YUCEIL.

MHOX€eCTBO NEUCTBUTEIBHBIX YUCEN; IPEACTABICHUE NEVCTBUTEIBHBIX YUCET
OECKOHEYHBIMU JECATUUHBIMU Ip0o0siMHU. CpaBHEHHE NEHCTBUTEIBHBIX YUCEN.

Koopnunatnas mnpsmas. WM3o0pakeHue dYHceT TOYKAMU KOOPIWHATHOM
npsAMON. YUCIIOBBIE IPOMEKYTKH.

N3mepenusi, npudan:KeHHus1, OlEeHKH. Pazmepbl OOBEKTOB OKpYKArOUIEro
Mupa (OT 3JIEMEHTapHbIX 4YacTull 10 BceneHHoil), NIUTEeNbHOCTh MPOIIECCOB B
OKpY’KaroleM MUpeE, BblaeneHne MHOKHTEINS - CTEIEHU AECATH B 3alMCU YHUCIIA.
[IpubnukéHHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTb NpubImxeHus. llpuxkuaka u
OLICHKA PE3yJIbTATOB BEIYMCIICHUMH.

AJITEBPA

AuireOpanyeckue BbIpa:keHMsl. DByKBEHHbIE BBIPAKEHUS (BBIPAXKEHUS C
nepeMeHHbIMHM). YuciaoBoe 3HaueHWe OyKBEHHOro BbIpakeHud. JlomycTumbie
3HAQYEHUS NepeMeHHbIX. [loACTaHOBKAa BBIPAXEHUW BMECTO IEPEMEHHBIX
[IpeoOpazoBaHrie OYKBEHHBIX BBIpOXKECHUN HAa OCHOBE CBOWCTB apuU(PMETHUECKHUX
nercTBuid. PaBeHCTBO OyKBEHHBIX BbIpaxeHUH. TOXIECTBO.

CreneHp ¢ HaTypajdpHBIM IIOKa3aTelieM W €€ CBOWMCTBA, OJHOWICHBI U
MHOrowsieHsl. CreneHb MHOrowieHa. CroKeHue, BBIUUTAHUE, YMHOXKEHUE
MHOI'04JIEHOB. DOpMyJIBI COKpPALIEHHOIO YMHOXKEHHMS: KBaJApaT CyMMBbl U KBaJpar
pasznoctu. ®opmyna pasHocTu kBagpatoB. [IpeoOpa3zoBaHue 1IEIOTO BHIPAKEHUS B
MHOrowieH. Pa3nmoxeHne MHOrO4ieHOB Ha MHOXKUTEIW. MHOrOYIEHBl C OJHOU
nepemeHHol. Kopenp wmHorowiena. KsagpaTHeli TpEXWICH; pa3joKEHUE
KBaJPaTHOTO TPEXUJIEHA HA MHOKUTEIIN.

AnreOpandeckas npoOb. (OCHOBHOE CBOMCTBO airedOpanyeckond apoOu.
CnoxeHue, BbIYMTaHUE, YMHOXKEHHE, JIeJIeHHe aireOpandeckux Jpoodeit. CreneHn
C LEJIBIM MOKA3aTENEM U €€ CBOMCTBA.

PaunonanbHble BeIpaXXEeHHS U UX TpeoOpa3zoBanud. Jloka3aTeabCTBO TOKIECTB.

KBaaparueie kopHu. CBoiicTBa apu(pMEeTUYECKUX KBAaJIPATHBIX KOPHEW M HX
MPUMEHEHUS K MPE0OPa30BAHUIO YHCIIOBBIX BHIPAXKEHUIN U BHIYUCIICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ogHou nepemeHHor. Kopenb ypaBHenus. CBolicTBa
YHUCJIOBBIX PABEHCTB. PABHOCUIIBHOCTH YPABHEHHUH.

Jlunerinoe  ypaBHenue. KBagpatHoe ypaBHeHue: (Gopmyna  KopHEH
KBaJIpaTHOro ypaBHeHHs. Teopema Buera. [IpumeHeHue ypaBHEHUM, CBOASIUXCA
K JIMHEWHBIM U KBaApaTHBIM. [Iprmepsl pemeHns: ypaBHEHUN TPEThENW U YETBEPTOU
creneHei. Pemenre ApoOHO-palluOHANBHBIX YPaBHEHHUH.

YpaBHeHHE C JAByMs NEpPEeMEHHbIMU. JIMHENHOE ypaBHEHUME C JBYMs
IIEPEMEHHBIMH, IPUMEPBI PELICHNS YPABHEHUH B LIEJIBIX YNCIIAX.

CucremMa ypaBHEHHW C JBYMsI NEPEMEHHBIMUA. PaBHOCUIBHOCTH CHCTEM.
CucreMbpl [BYX JIMHEWHBIX YPAaBHEHUM C JBYMS II€PEMEHHBIMH; PpEIICHUE
IIOJCTAHOBKOM M CiloXeHueMm. lIpumepnl pelieHuss CUCTEM HEIUHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU.



Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

JlekapToBbl KOOpJAMHATHI Ha IUIOCKOCTU. ['paduueckas uUHTepIHpeTanus
ypaBHEHUs C JByMsl TMepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHHS C JABYMs
MEPEMEHHBIMH; YTJIOBOM KO3(PUIIMEHT, TPsSMOH; YCIOBUE MMapauICTIbHOCTH
npsiMbiX. ['paduk mpocTedinux HeNMMHEHHBIX ypaBHEHHUH: mapabosna, runepOoia,
OKpYXHOCTh. ['paduueckas uHTEpHIpeTalus CHUCTEM YpaBHEHHH C ABYMs
IIEPEMEHHBIMHU.

HepaBencrBa. UnciioBeie HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM NEpeMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHENHBIE
HEpaBEHCTBa C oOJHOM mnepemeHHOM. KBanparHeie HepaBeHcTBa. (CuUCTEMBI
HEPABEHCTB C OJTHON ITIEPEMEHHOM.

OYHKIONN

OcHoOBHbIE NOHATHS. 3aBUCUMOCTU MEXy BenuunuHaMu. [lonstue pyHKuuu.
OOnacTe ompeneneHUuss U MHOXKECTBO 3HaueHUW (yHkiuu. CrnocoObl 3anaHus
¢bynkuuu. ['papuk pynkuuu. CpoiicTBa (QyHKLIHMA, UX OTOOpakeHHe Ha Trpaduke.
[Ipumepsl rpaduKOB 3aBUCUMOCTEH, OTPAKAIOIIMX PEAIbHBIE TPOLIECCHI.

YucaoBble (yHxkuuu. DyHKIMK, OMUCHIBAIOIIME NPIMYI0 U OOpaTHYIO
IPONOPIMOHANIBHBIE 3aBUCUMOCTH, UX ITpauKu U CBOMCTBA. JInHelHas QyHKIus,
e€¢ rpaguk u cBoiictBa. KBagparnunas ¢yHkuusa, ee rpaduk M CBOICTBA.
CreneHHble (DYHKIIMM C HATypaJbHBIMU IOKa3aTeIsIMU 2 U 3, UX IpapuKd H
cBoiicTa. I'paduku Gpynknuit y=,/y, y=Vx, y=|x|.

YucsioBbIe MOCAEA0BATEIBHOCTH. [[oOHATHE YMCITOBOM MTOCIENOBATENBHOCTH.
3ajaHue TOCIeN0BATENbHOCTH PEKYppeHTHOU ¢opmysnoid U dopmysiol  N-ro
YJIeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMmynsl N-To  YiieHa
apu(PpMETUIECKON U TeOMETPHUUECKOM MPOrPEeCcCHil, CYMMBbI MEPBBIX N-X YIJICHOB.
N300pakenne uaeHOB apu(METHUIECKON U TeOMETPUIECKON MPOTrpeccruii TOUKaMu
KOOPJIMHATHOM IIOCKOCTU. JIMHEHWHBIM M SKCIOHEHIMAIbHBIN pocT. CIlIOKHbIE
IIPOLICHTHI.

BEPOATHOCTb U CTATUCTUKA

Craructuxka. TabnuuHoe wu rpaduueckoe TMPEICTaBICHUE JTaHHBIX,
CTOJIOUAThIE M KpPYroBbIE JUarpaMMbl, rpadukd, MNPUMEHEHUE Auarpamm Hu
rpa@uKoB I8 ONMUCAaHUA 3aBHUCHUMOCTEW pEaNbHbIX BEJIMYMH, W3BJICUECHUE
uHhopmanuu u3 Tabaul, nuarpamm 1 rpa@ukoB. OnucaTenbHble CTATUCTUYECKUE
MoKa3aTelid  4YMCIOBBIX HAOOpOB: cpelHee apu(PpMETHYECKOe, MeIuaHa,
HauOoJIbllIee U HaMMEHbIIIee 3HaUeHUs. Mepbl pacceuBaHMs: pa3Max, AUCIIEPCUS U
CTaHJAPTHOE OTKJIIOHEHHUE.

CnyyaiiHasgs M3MEHUMBOCTh. M3MEHUYMBOCTH TpU H3MEpeHUsax. Pernaromniue
npaBuia. 3aKOHOMEPHOCTU B U3MEHYMBBIX BETUYMHAX.



Cayuaiinbie coObITHS. CiyyailHple  OTBITHI (9KCTIEpUMEHTHI),
AJIEMEHTApHBIE Clly4ailHble COOBITHS (UCXOAbl). BeposSITHOCTH 3JeMEHTapHBIX
coOpiTuii. COOBITHSA B CIOy4YalHBIX SKCIEPUMEHTAX U OJaronmpusTCTBYIOLINE
AJIEMEHTAapHbIE CcOoOBITHA. BeposTHOCTH ciydalHbIX COOBITHH. OMBITBI €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU. Kitaccuueckrne BEpOSTHOCTHBIE
OTIBITHI C HCTIOIB30BAaHIUEM MOHET, KyOuKoB. [IpeacTaBienue coObITHI C TOMOIIBIO
nuarpamm Diinepa. [IpoTuBonosnokHbie cOOBITHSI, OOBEAMHEHUE U TEPECeUCHUe
coObITuil. [IpaBuiio cnoxenus BepositHoctei. Ciyuaitnsiii BIOOp. [IpeacTaBienue
HKCIIEpUMEHTA B BUJIE JiepeBa. HezaBucumbie cOOBITHA. Y MHOKEHHE BEPOATHOCTEN
HE3aBUCUMBIX  coObITHil.  [lociemoBarenbHble  HE3aBUCUMBIE  HCIIBITAHUS.
[IpencraBieHne 0 HE3aBUCUMBIX COOBITUSIX B )KU3HHU.

JyeMeHTbl KOMOMHATOPMKH. IIpaBUIO yMHOXKEHHUs, NEPECTAHOBKH,
¢dakropuan yuciaa. CodetaHus M 4ucio coueTaHuil. dopmysa yucia cOYeTaHUM.
Tpeyronpuuk Ilackans. OnbITel ¢ OOJNBIIMM  YHUCIOM PaBHOBO3MOXKHBIX
AJIIEMEHTApPHBIX COOBITHI. BbIuMCieHrEe BEPOSITHOCTEW B ONBITAX C NPUMEHEHUEM
KOMOMHATOpHbIX  (opmyn. HcenbiTanuss bepnymu. VYcemex © - Heynaya.
BeposiTHOCTH COOBITHIA B cCE€pUU UCTIBITAaHUI bepHyJIuIH.

Ciyyaiinble BeJMYMHBI. 3HAaKOMCTBO CO CIyYalHBIMM BEIMYMHAMHU Ha
IIPUMEpPax KOHEYHBIX JHCKPETHBIX CIyYalHBIX BEJIWYMH. Pacrpenenenue
BEpoOsSTHOCTEW. Maremaruueckoe oxuganue. CBONCTBA MaTEMaTHYECKOIO
oxuganus. [loHsTe o 3akoHe OonblMX uucen. M3mepeHue BEpOSTHOCTEH.
[IpumeHeHne 3akoHa OOJIBIIMX YHMCET B  COIMOJOIMM, CTPAaxOBaHWUH, B
3paBOOXPAaHEHUH, OOecleueHUr O€30MacCHOCTH HaceleHUs B Upe3BbIUYaliHBIX
CUTYaLHSIX.

JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBEHHbIe MOHATHSA. MHOXECTBO, AJIEMEHT MHOXKECTBA.
3agaHue MHOXECTB MEPEUUCICHUEM AJIEMEHTOB, XapaKTEePUCTUUECKUM CBOMCTBOM.
CranpapTHple 00O3HAUCHMS YHUCIIOBBIX MHOXKeCTB. IlycToe MHOXKECTBO M €ro
ob6o3HaueHue. [logmuoxkecTBo. O0OBEIMHEHNE U TIEPECEUCHUE MHOXKECTB, Pa3HOCTh
MHOJKECTB.

NnmtocTpaunsi OTHONIEHUHA MEXKIY MHOXKECTBAMH C TOMOIIBIO JAUarpamm
Ditnepa—BenHa.

DJ1eMeHTbI Joruku. IloHsTHE O PpPaBHOCWIBHOCTH, CJICJIOBAHUM,
yHIOTPEOJICHUE JIOTUYECKUX CBS30K €Clu...,MO..., 8 MOM U MONb-KO 6 MOM
cayuae, JOTUUECKUE CBSI3KU U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU



Ucropust popMupoBaHUs TOHATHS 4YKCIA: HATypalibHbIE 4McCla, JpooH,
HEJOCTAaTOYHOCTh PALMOHAJIBHBIX YHCEN [JIsI TE€OMETPUYECKHX H3MEpPEHUH,
yuppanroHaibHble yncia. CTapuHHbIE CUCTEMBI 3anucH yncen. poou B BaBuione,
Erunte, Pume, OTkpbiTHE OecATUYHBIX JapoOeil. CTapuHHBIE CUCTEMBI  MeEp.
Hecstuunbie ApoOU U MeTpuyeckas cucrtema wmep. llosiBieHne oTpuIaTeNbHBIX
yucen u vy JI. Maraunukuii. JI, Diinep.

BoO3HUKHOBEHHE MaTEeMaTUKH KaK HayKd, 3Tanbl €€ pa3BuThsA. OCHOBHbBIE
pa3zaenbl MaTeMaTUKU. Beiaaromnyecss MAaTEMAaTUKA U UX BKJIaJ B PA3BUTHE HAYKH.

beckOHEUYHOCTh MHOKECTBA MPOCTHIX 4uceNl. Uuciaa W JJIMHBL OTPE3KOB.
Pannonansueie uucna. I[lorpebHOocTh B uppanuoHanbHbIX uuciaax. [lkomna
[Tudaropa

3apoxaenue anreOpel B Henpax apudmetuku. Ajn-Xopesmu. Poxnenue
OykBeHHOM cumBoyMKU. [I.depma, ®@. Buer, P. Jlekapt. Ucropus Bompoca o
HaXOXXJIeHUU (OopMyJ KOpHEW anreOpanvyecKkux ypaBHEHUH, HEPa3pelIMMOCTh B
paaukaiax ypaBHEHUUM cteneHu, Oonbiue yeteipex. H. Tapranbes, [x. Kapnano,
H.X. AGens, D. l'anya.

N300perenue METOJa KOOpJIMHAT, MO3BOJISFOILIETO MEPEBOAUTD
reoMeTpuyeckre oO0beKThl Ha A3bIK anreOpel. P. Jlekapt u II. ®@epma. [Ipumepst
pPa3IUYHBIX CUCTEM KOOPAMHAT Ha MIOCKOCTH.

3agaua Jleonapno Iuzanckoro (Oubonauym) o kponukax, yncia GuOoHayyu.
3ajada o IaxMaTHOW JOCKeE.

HcTokn TeopuM BEPOSITHOCTEN: CTPAXOBOE J1€J10, a3apTHbIC Urpsl. I1. Pepma u
b. ITackane. S, Bepnymnu. A.H. Koimoropos.

Ponp poccuiickux ydeHbIX B pa3BuTtud Marematuku: JI. Oitnep. H.N.
Jlo6aueBckuii, [1.J1.YUeonmmen, C. Kopanesckas, A.H. Koamoropos.

Marematuka B pazButuun Poccum: Ilerp |, mkonma mMareMaTuyeckux W
HAaBUrallKUX Hayk, pa3BuTHe poccuiickoro ¢uorta, A.H. Kpsuos. Kocmuueckas
nporpamma u M.B. Kenupi.

HanpagBJieHUus1 IPOEKTHOM 1€ATEIbHOCTH

Omaum w3 myrtedr ¢dopmupoBanus YY][ B OCHOBHOW IIKOJIC SIBIISIETCSA
BKJIFOUCHHE OOydYaromuxcsi B y4eOHO-HCCIIENIOBATEIbCKYI0 U  IMPOEKTHYIO
JEATENbHOCTh, KOTOpPAasi MOYKET OCYLIECTBIATBHCA B paMKax peaau3aluu
IPOrpaMMbl Y4eOHO-UCCIEA0BATEILCKOW M TPOCKTHOM esTenbHOoCTH. [Iporpamma
OpPUEHTUPOBAHA HA HWCIOJB30BAHME B pPaMKaxX YPOUYHOM M BHEYPOUYHOHU
NEATETLHOCTH ISl BCEX BUIOB OOpa30BaTEIbHBIX OpTraHU3AIMi MPU MOTYyYECHUU
OCHOBHOTO 00111eT0 00pa30BaHUs.

Crnemudrika MpoOeKTHOH 1eATeJIbHOCTH O0YYAKIIMXCH B 3HAYUTEIbHOU
CTEIIEHW CBsi3aHA C OpHUEHTAlMENd Ha TOJYy4YEHUE TMPOEKTHOIO pe3yJsbTara,
o0eCcTeunBaIOIIeT0 pelIeHne MPUKIAAHON 3aJadd U HMMEIOIIET0 KOHKPETHOE



BbIpakeHue. [IpoekTHast JAesITeNbHOCTh OO0YyYalollerocsi paccMaTpuBaeTcsl C
HECKOJIbKUX CTOPOH: MPOJYKT KaK MaTepUaIN30BAHHBIM PE3yJbTaT, MPOIECC KaK
paboTa MO BBIIOJHEHUIO MPOEKTA, 3al[UTa MPOEKTa KaK WLIIOCTpalus
00pa30BaTEeNbHOTO  JOCTIKEHUS  OOyd4arolmerocss ¢ OpPUEHTHpPOBaHAa  Ha
dbopMHpOBaHWEe ¥ PAa3BUTHE METANPEAMETHBIX ¥ JIMYHOCTHBIX PE3yJIbTaTOB
00yJaroIIXcsl.
TeMbI TPOEKTOB, ITpeIaraeMelX B 7 Kiracce:
1) CrapunHble cuctembl 3amnucu uucen. Jlpoou B Baswione, Erwumre,
Pume, OTKpbITHE NECATUUHBIX IpOOEH.
2) CrapunHble cucTeMbl Mep. JlecsaTuuHble APOOM M MeTpHUYECKas
CUCTEMA MeEDp.
3) Beimaromuecss MaTeMaTHKH W WX BKJIaa B pasButue Hayku. (J1.
Marunuukuii, JI. Dinep.)
TeMbl TPOEKTOB, MpeIaraéMbIX B 8 Kiiacce:
1) IlIxosa ITugaropa.
2) 3apoxaeHue anreOpsl B Heapax apupMeTHKH. Al-X0pe3MHu.
3) Poxnenue OykBeHHO# cumBosmku. [1.Depma, . Buer, P. [lekapr.
TeMbl TPOEKTOB, MpeIaraeMeix B 9 Kiiacce:
1) 3amaua  Jleonapno IIuzanckoro (duboHauuM) O KpOJIMKAX, YHCIIA
duodonauyy. 3amaya 0 MIAXMAaTHOU JOCKE.
2) HcToku Teopuu BEpOSTHOCTEN: CTPAXOBOE 10, a3apTHbIe Urphl. 11. depma
u b. Ilackane. S, bepnymnu. A.H. KonMoropos.
3) Ponb poccuiickux ydeHbIX B pa3Butuu Marematuku: JI. Ditnep. H.A.
Jlo6aueBckuii, [1.J1.HUeoOnmmen, C. Kopanesckas, A.H. Koamoropos.
4) Marematuka B pa3Butuu Poccum: Ilerp |, mkonma maremMaTtnyeckux u
HAaBUTAIIKMX HayK, pa3BuTHe poccuiickoro d¢mnora, A.H. Kpsuios.
Kocmuueckas nporpamma u M.B. Kenapim.

Buabl yueOHoI# 1esATeIbHOCTH, 00ecnieunBawinue ¢popmuposanue UKT-
KOMIIeTEeH U
Cpenn  BUJOB  y4eOHOM  AEATEIBLHOCTH,  OOECIEUMBAIOIIUX
dbopmupoBanue MKT-komneTeHIMH OOyYarOIUXCA, MOXHO BBIJCIUTH B TOM
YHUCJIE TAKHUE, KaK:

o BBITIOJIHSIEMbIE HAa YPOKaxX, IoMa U B paMKaxX BHEYPOUHOM
AESTeNIbHOCTH  3a/laHus,  MpEeaAIoJiaraloliie  HCIOJIb30BAHUE
AJIEKTPOHHBIX 00pPa30BATENIbHBIX PECYPCOB;

o CO3/IaHNE U PEaKTUPOBAHNE TEKCTOB,

o CO3/IaHHE U pPEIaKTUPOBAHUE HJIEKTPOHHBIX TAOJIHUIL;

o UCIIOJIb30BAaHUE CPEACTB JMJIsi TMOCTPOEHUS Juarpamw,
rpaduKoB, OJIOK-CXeM, IPyTux rpaduuecknx 0ObEKTOB;

o CO3/IaHNE U pPeAaKTUPOBaHUE TPE3CHTAIINH;

o CO3JaHu€E U peJakTupoBaHue rpaduxu u GoTo;

L4 CO3JJaHHUC U PCAAKTUPOBAHNC BHUICO,



o CO37[aHNE MY3BIKATHHBIX U 3BYKOBBIX O0HEKTOB;

o MIOWCK W aHanu3 uHpopmalu B IHTepHETE;

o MOJICTTUPOBAHUE, MPOCKTUPOBAHKUE U YIIPABIICHUE;

o MaTeMaTh4deckasi 00paboTKa ¥ BU3yaJIu3alysl TaHHbIX;

o CO3/IaHHE€ BEO-CTPAHUI] U CANTOB;

o ceTeBas KOMMYHHKAIMSI MEXKIY YyYEeHUKaMUd W (WJIH)
YUUTEIICM.

OddextuBnoe ¢dopmupoBanne MKT-koMmrereHIMH OO0y4YalOMIUXCS MOXKET
OBITh 00€CIEYCHO YCWIMAMHU KOMAHJIbI YUUTENCH-TIPEIMETHUKOB, COTJIAaCOBaHUE
JEHCTBUI KOTOPHIX 00ECTICUNBACTCS B XOJAC PETYJISIPHBIX padOUYMX COBEIAHUH 10
JTAaHHOMY BOIIPOCY.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA KYPCA AJITEBPBI
B 7-9 KIIACCAX

7 KJace

PAIIMOHAJIBHBIE UNCIJIA
BrimycKHUK HayuduTCs:
1) moHMMAaTh OCOOEHHOCTHU JECATUYHOW CHUCTEMbI CUUCIICHUS,
2) BHAJCTh MOHATUSIMH, CBSI3aHHBIMHU C JIETUMOCTBIO HATypajbHBIX YHCEIL;
BbINMyCKHUK MOJIYYUT BO3MOKHOCTD!
3) NO3HAKOMUMbBCA C NOZUYUOHHBIMU CUCEMAMU CHUCTEHUSL C OCHOBAHUAMU,
omauynvimu om 10;
JIEMCTBUTEJIBHBIE YMCJIA

BpinyCkHUK Hay4uTcs:

1) UCII0JIb30BaTh HavyaJbHbIE MIPEJICTABIICHUS O MHOXECTBE
JICUCTBUTEIBHBIX YHCET,

Buinycknuk nonyuum 603M04#CHOCb !

2) passums npeocmasierue o0 Yucie u YUCI08bIX CUCEMAX OM HAMYPATbHbIX
00 Oelicm8UMENbHbIX YUCeT, O POIU BbIYUCTICHUL 8 YeTI08e4eCKOl NPAKmuKe:

N3MEPEHU A, TIPUBJIMXKEHW A, OLIEHKI

BhBIMyCKHUK HayuduTCs:

1)  ucnojB30BaTh B XOJE PEIICHUS 3a1ad 3JCMEHTapHbIC NpPEACTaBICHHUS,
CBSI3aHHBIE C TPHUOMMKEHHBIMH 3HAYCHHUSIMU BEJTHYUH.

Buinycknuk nomyuum 603mModicHOCmb:

2)  nOHAmMb, YMO HUCNOGble OAHHblE, KOMOpble UCHOIb3VIOMC Ol
Xapakmepucmuky — 00beKmo8  OKpYyy#canoueco  mupda,  AGJAIOMCS
NpeuUMyUWeCmeeHHo NPUOTUNCCHHBIMUY, YMO NO 3ANUCU NPUOTUNCEHHBIX
3HAYEHUll, COO0epHCaAUUXC 68 UHDOPMAYUOHHBIX UCMOYHUKAX, MONCHO
CYyOUmsv 0 NO2PEeUHOCMU NPUOTUINCEHUS],



3)  nowsme, umMo NOSPEUWHOCIbL DPE3VIbMAmMd GbIYUCLEHUL Q0JNCHA OblNb
couzMepuma ¢ NO2PeutHOCmbIO UCXOOHBIX OAHHDIX.
AJITEBPANYECKUE BBIPAXXEHUA

BrinmyckHUK Hay4duTCs:

1) B1aseTh NOHATUAMH «TOXKIECTBOY», «TOXKJIECTBEHHOE MTPeoOpa3oBaHUEy,
peliaTth 3a7a4u, cojepkaiire OykBeHHbIE JaHHbBIE; padoTaTh ¢ PopMyaMu;

Buinycknuk nomyuum 603modicnocmy:
2)Hayuyumsbcs  GbINONHAMb MHO20ULA208blEe NPeodPA308aAHUS  PAYUOHATILHBIX
8bIPACEHUL, NPUMEHSS WUPOKULL HADOP CNOCOO08 U NPUEMOS.

YPABHEHUA

BbIMyCKHUK HayudWTCS:
1) pemiath OCHOBHBIE BHJIbI PAlIMOHATIBHBIX YPABHEHUM C OJHON MEPEMEHHOM.
Buinycknuk nonyuum 603mMoicHoCmyb:
2) oerademuv cneyuanrbHbIMU NPUEMAamu peuletus YypasHeHu.

8 kiace
PAIIMOHAJIBHBIE YNCIJIA

BBIITyCKHUK Hay4yuTCS:

1)  BbIpaxxaTh uMciIa B DHKBUBAJIEHTHBIX (opmax, BblOMpas Haubosee
MOJXO/SIIYIO B 3aBUCHUMOCTH OT KOHKPETHOM CUTYaIlHH;

2) cpaBHUBATH U YNOPSIOUUBATH PallMOHAIbHbBIE YNCIIA;

3) BBINOJHATH BBIYUCICHUS C PAllMOHAIbHBIMU YMCIAMH, COYETas YCTHBIC U
NMCBMEHHBIE TPUEMBI BBIYMCIIEHUI, TPUMEHSTH KAJIBKYJIATOD;

BBIITyCKHHK MOJyYNUT BO3MOYKHOCTB:

4) nO3HAKOMUMBCS ¢ NOZUYUOHHBIMU CUCMEMAMU CYUCTICHUSI C OCHOBAHUSIMU,
omauunvimu om 10;

5) yenybums u pazeume npeocmasnenus 0 HamypaibHblX YUCIAX U CEOUCNEAX
oenumocmu;

JIEUCTBUTEJIBHBIE YMCJIA

BbIITyCKHUK Hay4yuTCS:

1) BnaaeTh MOHATHEM KBAJpPATHOTO KOPHS, MPUMEHSTh €r0 B BBIYMCICHUSX.

Buinycknux noayuum 603MOMCHOCIb:

2) pazeums npedcmasgienue o0 YUcie U YUCI08bIX CUCIEMAX OmM HAMYPATbHbIX
00 0elicCmEUMeNbHbIX YUCE, O POIU BbIYUCTICHUL 8 YeN08eUeCKOl NPAKMUKe:

N3MEPEHU A, ITPUBJIM)KEHUA, OLIEHKU

BbIlyCKHUK HayduTCs:

l)ucrionb30BaTh B XOAE PEIIEHUS 3a4ad JJIEMEHTapHbIE IPEACTABICHHUS,

CBSI3aHHbBIC C MPUOMKEHHBIMUA 3HAYCHUSIMH BEJTUYMH.

Buinyckuux nonyuum 603mMoiCHOCHb.

2)nousms, UMO  WUCAOGblIE  OaHHble, KOMOpble  UCNOIL3YIOMCA 075

XapaxkmepucmuKu 06vexmos OKpYHCaIOUe2o mupa, ABNAOMCA

NPeuUMyWecmeeHHo NPUOTUNCEHHLIMY, YMO NO  3aNUCU  NPUOTUNCEHHBIX



3HAYEHULl, COOEPIHCAUUXCSL 8 UHDOPMAYUOHHBIX UCTNOUHUKAX, MONCHO CYOUMD

0 nocpewHoCmu NPUOIUICEH U,

AJITEBPANYECKUE BBIPAXXEHUA

BBINTyCKHUK Hay4YUTCA:

1) BBIMONHATH NpeoOpa3oBaHUs BBIPAKEHUM, COJAEp)KAIIMX CTENEHU C
LEJIBIMY ITOKA3aTEIAMA U KBaJpaTHbIE KOPHH;

2)  BBIIOJHATH  TOXKIECTBEHHbIE  MPEOOpa3OBaHMS  PALUOHAIBHBIX
BBIDOKCHU HA OCHOBE IIpaBWMJ  JCHUCTBUHM  HAJX  MHOIOYICHAMHU H
anreOpanyecKuMu JIpoOsMHu;

3) BBINOJNHATH PA3JI0KEHUE MHOTOUJICHOB Ha MHOXHTEIH,

Buvinycknuk nonyuum 603mMoACHOCMYb:
4)nayuumscs  8bINOIHAML MHO20UIA208bIE NPEoOPA308aAHUS  PAYUOHATLHBIX
8bIPAdHCEHUL, NPUMEHSA WUPOKULL HAOOP CnOC0008 U NPUEMO8;

YPABHEHUA

BBIITyCKHUK Hay4yuTCS:

1) pemiaTh OCHOBHBIE BH[Ibl PAlIMOHAJIBHBIX YPABHEHUH C OJHOM MEPEMEHHOI,
CUCTEMBI JIByX YpPaBHEHHUU C JIBYMsI IEPEMEHHBIMU;

2) NOHMMATh YpPAaBHEHHE KaK Ba)XHEHIIYI0 MAaTEMaTUYECKYIO MOJEIb IS
ONMMCAHUS W U3YYEHHs] Pa3HOOOpA3HBIX pealbHBIX CUTyallul, PEIIaTh TEKCTOBBIE
3a/1aud aNreOpanvyecKuM METOJIOM;

3) npuMeHsATh TpaduyecKue IMPEeACTaBICHUS IJs HCCIEAO0BAHUS ypaBHEHUH,
VICCJIEIOBAHMS U PEIICHMS CUCTEM YPAaBHEHUMU C JABYMs IEPEMEHHBIMU.

Buinycknuk nonyuum 603M04CHOCMb !

4) osnadems CNEYUANbHLIMU NPUEMAMU DEUEeHUs. YPAGHEHUll U CUCHeM

VPABHeHUll, VBEPEHHO NPUMEHAMb annapam YpasHeHuul Ol peuleHus
PA3HO0OPA3ZHBIX 3A0a U3 MAMEMAMUKU, CMEN’CHBIX NPeOMemos, NPAKMUKU,
HEPABEHCTBA

BBITTyCKHUK Hay4YUTCS:

1) moHWMaTh W TPUMEHATH TEPMHHOJOTHIO W CHUMBOJHKY, CBS3aHHBIC C

OTHOIIICHUEM HEPAaBEHCTBA, CBOMCTBA YMCJIOBBIX HEPABCHCTB;

Buinycknuk nonyuum 603M0#CHOCIb HAYUUMBCAL:

2) paznoobpazHvimM npuemam 00Ka3ameibCmea HepaseHCcma.

OCHOBHBIE TIOHATHS. YUCJIOBBIE ®YHKIIMA

BbIlyCKHUK HayduTCs:

1) crtpouth TpaduKu dSIEMEHTApPHBIX (PYHKIUH; UCCIEAOBATh CBOWCTBA
YUCJIOBBIX (PYHKIIMN HA OCHOBE W3YYCHHS TOBEACHHS WX I'Pa(PUKOB;

Buinycknuk nonyuum 803mMoxcHOCMb HAYYUMBCSL:

2) npo6ooums UCcie008aHuUs, C6A3AHHbBLE C U3YYEHUEM C8OUCE (DYHKYUIL.

9 KJjacc
PAILIMOHAJIBHBIE YMCJIA
BrBIMyCKHUK HayuduTCSs:



1) wmcnonb30BaTh MOHATHS M YUYCHHsI, CBSI3aHHBIE C MPOMOPIHUOHATBHOCTHIO
BEJIMYMH, MPOLIEHTAaMU B XOJI¢ pPEHICHUS MaTeMaTHUeCKUX 3a/Jad U 3ajad M3
CMEXKHBIX MTPEIMETOB, BBHITIOIHATH HECIOKHBIE MPAKTUYECKUE PACUETHI.

BBITTyCKHUK TIOTYYUT BO3MOXKHOCTH:

2) Hayuyumscs UCNONBL306AMb NPUEMbl , PAYUOHATUIUPYIOWUE BbIYUCTICHUS,
npuobpecmu NpUBbIYKY KOHMPOIUPOBAMb 8bIYUCTIEHUS, blOUPAs NOOXOOAWULL OIS
cumyayuu cnocoo.

JIEMCTBUTEJIBHBIE YMCJIA

BBITTyCKHUK HAay4dHTCS:

1) BmajmeTh MOHSATHEM KBAJpPaTHOTO KOPHS, MPUMEHATH €r0 B BBIYMCIICHUSX.

Bolnyckuux noayuum 603MOoHMCHOCb.

2) pazeumo u yenyoums 3HaHUs 0 0eCAMUYHOU 3aNUCU OelUCTN8UMENbHBIX YUCe
(nepuoouuecxue u Henepuoouyeckue opoou).

AJITEBPANMYECKUE BBIPAXKEHUA

BrITyCKHUK HaydUTCS:

1) BBIMOMHATH  TOXKISCTBEHHBIE  MPEOOPA30BaHMA  PAlMOHAIBHBIX
BBIDQKEHU HA OCHOBE TMpPaBWI  JCUCTBUM HAJ  MHOTOWICHAMH H
anredpanvyecKuMu JIpoOsMu;

2) BBINOJHATH PA3JI0KCHUE MHOTOWICHOB Ha MHOXHTEIIH,

Buvlnyckuux nonyuum 603mMo#CHOCHb.

3) npumeHnsmb ModNCOeCmEeHHble NpeodpPa308anusi 051 peueHus 3a0ay U3

PA3TUYHBIX pazoenos Kypca (Hanpumep, ol HAX0HCOEHUS.

HaubOoNbUE20/HAUMEHBULE20 3HAYUCHUS] BbIPANCEHUSL).

YPABHEHUA

BpinyCkHUK Hay4uTcs:

1) moHMMaTh YypaBHEHHME KaK Ba)XHEHIIYI0 MAaTEMaTUYECKYI0 MOJEIb IS
OMHMCAHWS W M3YyYCHHs] Pa3HOOOpA3HBIX peaTbHBIX CUTYaIluH, PElIaTh TEKCTOBBIC
3a/1aud  aNreOpanvyecKuM METOJIOM;

BuvinyckHuk nonyuum 603mMo#CHOCMb:

2)npumenams epaguyeckue npeocmasienus O UCCAe008aHUSL YPABHEHUI,

cucmem ypasHeHull, cooepicaujux byKkeeHHvle Kodppuyuenmeol.

HEPABEHCTBA

BbIlyCKHUK HayduTCs:

1) pemiath nMuHEWHBbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U HX CHCTEMBI;

pemath KBaJpaTHBIE  HEpaBEHCTBA €  OMOpoOMl  Ha  rpaduueckue

MIPE/ICTABIICHNUS,;

2) mpUMEHATH amnmapaT HEPAaBEHCTB JJIA PEHICHHS 3aJad U3 Pa3INdHbIX

pas3zenoB Kypca.

BuvlnyckHUuK nonyuum 603MOoMCHOCHb HAYYUMbBCSL:

3) pazHoobpasHuLIM npuemam  OO0KA3AmenbCmed HEepaeHCms, YBEePeHHO

NpUMEHAMb — annapam  HepageHcme Ol peuleHus  pa3Ho0OpPAa3HbIX

MamemMamuyeckux 3a0a4 U 3a0a4 CMeNHCHbIX NpeoMemos, NPAKmuKu,



4) npumensams epaguueckue npedcmasienuss 0 UCCIe008AHUST HEPABEHCMS,
cucmem HepageHcms, cooepicaujux 6ykeeHuvie Koagpuyuenmaol.
OCHOBHBGIE TTIOHATHS. YNCIIOBBIE ®YHKINHA

BBITTyCKHUK Hay4YUTCS:

1) moHMMaTh W  WCMOJB30BaTh  (PYHKIIMOHAIbHBIC TOHITHS W S3BIK
(TepMUHBI, CUMBOJIMYECKHE O0O3HAYCHUS);

2) crpoutrb TpaduKd DIEMEHTAPHBIX (PYHKIMIA; UCCIENOBaTh CBOMCTBA
YUCJIOBBIX (PYHKIIMI HA OCHOBE HM3YyYEHHMs TMOBEJEHUSA HUX I'padUKOB;

3) noHuMaTh (GYHKIMIO KaK BaXKHEUIIYI0 MaTEMaTHYECKyl0 MOJENb IS
ONMMCAHMS  TPOIECCOB M  SABJICHMM  OKPYXKAIOMIETO  MHpaA, TPUMEHSTh
(GyHKIMOHATIBHBINA S3bIK ISl ONUCAHUSI W MCCIIEIOBAHUS 3aBUCUMOCTEH MEXITy
bu3MYeCKUMU BETUYHMHAMMU.

Buinycknux nonyyum 603mMoai#cHOCHb HAYYUMBCA!

4) nposooumsv uUccied08aHusl, CEA3AHHbIE C U3VYEHUEeM CBOUCME (DYHKYull, 6
MOM Yucle C UCNOTb308AHUEM KOMNbIomepd, HA OCHO8e 2PAQUKO8 U3YYEeHHbIX
dyukyu  cmpoums  Oonee  Cr0dCHble  2paguku  (KYCOYHO-3a0auHble,  C
«BLIKOJIOMBIMUY MOYKAMU U M.1N.);

5) ucnonvzosams pyHKyuoHAILHBIE NPpeOCMAaBNeHUsl U CBOUCMBA YHKYUL ONs
peuleHuss MamemMamuyeckux 3a0a4 U3 pasiuyHblx pazoenos Kypcd.

UM CJIOBBIE IMTOCJIIEJOBATEJIBHOCTU

BhITTyCKHUK Hay4YuTCS:

1) mnoHMMAaTh W KCHOJB30BATh SA3BIK MOCIEAOBATEILHOCTEH (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );

2) NPUMEHSTh bopMyIibl, CBSI3aHHBIC c apudMeTHnIecKon u
T€OMETPUYECKON MPOTPECCUsIMH, UM armapaTr, CHOPMUPOBAHHBIA NPU U3YUCHUHU
JIPYTUX pa3leNioB Kypca, K PEIICHUIO 3a7a4, B TOM YHCJIE C KOHTEKCTOM W3
pEAbHOM KU3HMU.

Bulnyckuux noayuum 603MOo#CHOCHb HAYYUMbCAL:

3) pewams KOMOUHUPOBAHHbBIE 3A0A4U C NPpUMeHeHueM Gopmyn N-2o0 uieHa u
CYMMbl nepevix NUIeHOo8 apupmemuyeckou u 2eoMempuyeckol npozpeccut,
NPUMEHSAMb NPU IMOM Annapam ypasHeHull U HepageHcms,

4) nonumams apugmemuueckyro u 2eoMempuiecKyio npoepeccu Kax QyHKkyuu
HamypaibHo20 ap2yMeHma, C6sA3bleamsb apu@MemuueckKylo npozpeccuro ¢
JIUHEUHBIM POCTOM, 20MEMPUYECKVIO — C IKCHOHEHYUATNbHBIM POCHIOM.

OIMNCATEJIbBHASA CTATUCTUKA

BBITTyCKHUK Hay4HWTCS HUCIOJIb30BaTh MPOCTEUINNE CIOCOOBI 7pEACTaBICHUS
U aHaJIM3a CTATUCTHYECKUX JTaHHBIX.

Buinycknux  nomyuum 603mModcHOCMb Npuobpecmu NepeoHaAYaNbHbIL ONbIM
opeanuzayuu coOopa OAHHBIX NPU NPOBEOEHUU ONpPOCa OOUWEeCMBEeHHO20 MHEHUs,
0CyWecmsanams Ux AHaiu3, npedCmaesisims pe3yibmamol ONpoca 8 uoee maoauybsl,

ouazpammol. 5
CJIYHAMHBIE COBbLITUA N BEPOATHOCTbD



BBITTYCKHUK HAay4YUTCS HAXOAWTh OTHOCHTEIBHYIO YacTOTy M BEPOSTHOCTH
CJIy4aiiHOTO COOBITHSI.

Buinycknux  noayuum  603moosxcHocmes  npuobpecmu  onvlm  npogedeHus
CAYYAUHbIX IKCNEPUMEHMO8, 8 MOM Uucie ¢ HOMOWbIO KOMIbIOMEPHO2O0
MOOeNUpoBaHuUsl, UHMepnpemayuu ux pe3yibmamaos.

KOMBHMHATOPUKA

BBITTyCKHUK HayduTCs pemiaTh KOMOWMHATOPHBIC 3a7aud HAa HaXOXKICHHE
yucia O0ObEKTOB WM KOMOWHAIIWN.

Bulnycknuk noayuum 803MONCHOCHb HAYYUMbBCS  HEKOMOPbIM — CREeYUdIbHbIM
npuemam peueruss KOMOUHAMOPHbIX 3A0au.

CucreMa ouleHMBAHUSA

3HaHUsA, YMEHUS W HaBBIKM Yy4YallUXcs IO MaTeMaTHUKE OIIEHUBAIOTCS 10
pe3yJibTaTaM YCTHOTO
OMpoca, TEKYIIHUX U UTOTOBBIX MMUChbMEHHBIX padoT.

Conepxxanue Marepualia, YCBOEHHE KOTOPOTO IPOBEPSIETCA W OLICHUBAECTCH,
OnpeaesaeTcs
nporpaMmoit mo maremaruke. C MOMOIIBI0O UTOTOBBIX KOHTPOJIBHBIX padOT 3a TOJl
MPOBEPSIETCSA
YCBOGHHE OCHOBHBIX HambOojiee CYIIECTBEHHBIX BOMPOCOB IMPOrPAMMHOIO
MaTepuaja Kaxjaoro rojaa
oOyueHus.
I[Ipy mpoBepke BBIABISAIOTCS HE  TOJBKO  OCO3HAHHOCTh  3HAHUM |
c(hOpMHUPOBAHHOCTh HABHIKOB, HO 1
YMEHHS IPUMEHATh X K PEIICHUIO YICOHBIX U MPAKTHYCCKUX 3aJ1ad.

Pabora, cocTosimasi u3 npuMepoB:

Otmetka "5" — 6e3 ommnooK.

Otmetka "4" — 1 rpy6as u 1-2 HerpyOble OIMOKH.

Otmetka "3" — 2-3 rpyObie u 1-2 HerpyObie ommOku win 3 -5 HerpyObIX OTHOKH.
Otmetka "2" — 4 u 6oree rpyObIX OMIMOKH.

Pa6ora, cocrosimast u3 3aga4

Otmetka "5" — 6e3 ommnoOOoK.

Otmetka "4" —1-2 HerpyOble OIMOKH.

Otmetka "3" —1 rpy0Oas u 3-4 u 60see HerpyObIX OIIMOKH.
Otmetka "2" — 2 u Gosee TpyObIX OLIUOKH.

KomOunupoBannas padora:

Otmetka "5" — 6e3 omunoOoK.

Otmetka "4"—1 rpy6as u 1-2 HerpyOble OmMOKH, IPU ATOM TPyObIX OMIMOOK HE
JOJIKHO OBITh B



3ajaye.

Otmetka "3" 2-3 rpyObie u 3-4 HerpyOble OIIMOKH, MPH ATOM XOJ pPELICHUS
JTOJIKEH OBITH BEPHBIM.

Otmetka "2" — 4 u Gonee TpyObIX OIIUOKH.

KoHTpoJbHBIN YCTHBIN CYET:
OtMmeTka "5" — 6e3 ommoboK.
OtMmeTka "4" — 1-2 omuOkxw.
OtMmeTtka "3" — 3-4 ommOKw.
OtMmeTka "2" — 5 u 6osee omMoOOK.

[IIxaja oneHNBaHUSA TECTOBLIX 3aJJaHMM:
TecToBbI€ OIIEHKH, KaK TIPABUIIO, CJIEIYET NEPEBOUTD B MATUOATUIBHYIO CUCTEMY.
OOBIYHO, OCYIIECTBIISETCA MO CIAEAYIOIEH CXeMe:

® oreHKa "5" (OTIIMYHO) BBICTABIISIETCS 32 BEPHBIE OTBETHI, KOTOPBIE COCTABIISIOT
91 % u Gonee o
OOLIEro KOJM4ecTBa BOMPOCOB;
® orieHKa "4" (XOpollI0) COOTBETCTBYET padbote, Kotopas coaepxut ot 71 % g0 90
% MpaBUIbHBI
OTBETOB;
e orncHka "3" (yaosierBoputebHO) 0T 50 % 1m0 70 % npaBUIBLHBIX OTBETOB,;
® paboTa, conepsxkamas Mmenee 50 % mpaBUIILHBIX OTBETOB OIICHUBAETCS KaK
HEYJOBJIETBOPUTEIbHAS.

[Ipumeuanus:

1.3a rpaMMaTuyueckue ONIMOKH, TOMYyIIEeHHbIE B paboTe, OIIEHKA TI0 MaTEeMaTHKE
HE CHUKAETCS.

2.3a HepsnUIUBO 0(popMIIEHHYIO paboTy, HECOOJIOICHUE TTPaBUJl Kayurpaduu
OIIEHKA MO
MaTeMaTHKe CHMKaeTcs Ha 1 6ayut, Ho He Hike "3".

3.Yuamumcsi, UMEIOIIUM HapYIICHUS MOTOPUKH, JIEBIIIaM HE CHUKAETCS OI[EHKa
3a MOYEePK U
Ka4ueCTBO BBIMIOJIHSIEMBIX MOCTPOECHUNM T€OMETPUUYECKUX 0OBEKTOB.



