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HosicHUuTEIbHASA 32aNIMCKA
KanennapHo-TemMaTndeckoe TIaHUPOBAaHHUE COCTABJICHO B COOTBETCTBHHU C TPEOOBAHHUSMU
K 00pa30oBaTeIbHOMY MHHHUMYMY OCHOBHOTO OOIIEro oOpa3oBaHHs HAa OCHOBAHHH COOpHHKA
HOPMATHUBHBIX JIOKyMEHTOB.
1. TlpumepHble mpoOTrpaMMbl OCHOBHOTO 0O0IIero oopa3zoBanus. MaremaTuka. — 2-¢ u31d., —
M.: IIpoceemenne, 2010. — 67 ¢. (CtaHmapThl BTOPOTO MOKAJICHHS)
2. Ilporpammser assi 001eoOpa3oBaTENbHBIX IIKOJ, THMHA3MH, JniieeB: Maremaruka. 5-11
k1. /Coct. I'. M. Ky3nenosa, H. I'. Munmtok. — M.: [Ipoda, 2002. — 320 c.
3. YueOuuk: «Anrebpa 8 kmaccy, aBtopsl FO.H. Maxkapsrues, H.I'. Muniok, K.H. Hemikos,
C.b. CyBopoBa

Onucanue mecra yuye0Horo npeamera «MareMaTuKa» B y4eOHOM IJIaHE
B coorBercTBUM ¢ TpebOoBaHusAMH DenepanbHOrO0 TOCYIAPCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa OCHOBHOIO 001ero odpasoBanus npeamer «Martematukay uzydaercs ¢ 5-ro mo 9-i
KJIacC B BHJE CIEAYIOIUX Y4eOHBIX KypcoB: 5—6 kimacc — «Marematuka», 7-9 kmacc —
«Anrebpay u «l'eomerpusi». Ha wusyuenme otBomutcs 34 yueOHble Henmenu, B 8 kiacce
OTBOAMTCH 3 yaca B Hedemro, Bcero 102 gaca
Matematuka Urpaer BaXKHYIO pOJb B (POPMHUPOBAHUU Yy IIKOJIHHHUKOB YMEHUS YUUTHCA.
OOydeHnue MareMaTHKe 3aKJIaJbIBaeT OCHOBBI JUIsI (OPMHUPOBAaHUS TPUEMOB YMCTBEHHOMN
JESTENIbHOCTH: IIKOJIBHUKHM Y4aTcs MPOBOAHUTH aHAIH3, CPAaBHEHUE, KJIACCU(DUKALNIO 0OBEKTOB,
yCTaHaBIUBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U, 3aKOHOMEPHOCTH, BBICTPAMBATh JIOTUYECKUE
LENOYKHU paccyxaeHuil. V3ydyas maTemMaTuKy, OHM YCBaWBalOT OMNpENEICHHbIE O0OOLICHHBIC
3HAHUSI W CHOCOOBI JIEWCTBHMI. YHHBEpPCATbHBIE MaTEeMaTHYECKHUE CIOCOOBI IMO3HAHUS
CIOCOOCTBYIOT IIEJIOCTHOMY BOCIHPHSTHIO MHpA, T[O3BOJSIOT BBICTPAUBATh MOJEIHU  €ro
OT/IENIbHBIX TIPOLIECCOB U SIBJICHUH, & TaKXKe SIBIAIOTCS OCHOBOM (DOPMUPOBAHHS YHHUBEPCATHHBIX
yueOHBIX JeHCTBUA. YHUBEpCAbHBIE YUeOHbIE N1eHCTBUS 00ECTIEYNBAIOT YCBOCHUE MTPEAMETHBIX
3HAHUW W  HMHTEIVICKTYaJIbHOE  pa3BUTHE  ydammxcs, (GOPMHPYIOT CIOCOOHOCTh K
CaMOCTOSITEILHOMY TOMCKY W YCBOCHHIO HOBOW HH(OpMAIMHM, HOBBIX 3HAHUH H CHOCOOOB
JIEUCTBUIA, YTO COCTABIIIET OCHOBY YMEHUS YUUTHCA.
. leap usyyenus:
® OBJIAJICHUE CHUCTEMOM MAaTeMAaTHMYEeCKUX 3HAHUN W YMEHHH, HEOOXOJAUMBIX IS
NPUMEHEHUS B MPAKTUYECKON JAESATENbHOCTH, W3YYEHUS CMEXKHBIX JIUCLMILUIMH,
MPOJOIKEHHsSI 00pa30BaHUs;
® WHTEJUIEKTyaJbHOE pa3BUTHE, GOPMUPOBAHHE KA4YeCTB JIMYHOCTH, HEOOXOIMMBIX
YeNOBEKY JJIsl MOJTHOLEHHOW >KM3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH
MBICJIM, KPUTHYHOCTH MBIIUICHUS, WHTYULIMS, JIOTHUYECKOE MBILIUICHUE, 3JIEMEHTHI
QITOPUTMUYECKONW KYJIBTYpPBI, MPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIOCOOHOCTh K
IIPEOIOJICHUIO TPYAHOCTEM;
e (hopMHpOBaHHE MPEJCTABICHUN 00 UIEAX M METOJIaX MAaTEMATHUKH KaK YHHBEPCAIHLHOTO
A3bIKa HAYKU U TEXHUKHU, CPEJICTBA MOJEIUPOBAHUS SIBJICHUHN U IIPOLIECCOB;
® BOCHUTAHHWE KYJIbTYphl JIMYHOCTH, OTHOIIGHHWS K MaTreMaTHKe Kak K 4YacTu
00IIeYeIOBeUeCKON KyIbTyphl, MOHUMAHHE 3HAYUMOCTH MAaTeMAaTUKH [JIS HAy4IHO-
TEXHUYECKOTO IIporpecca;
® DAa3BUTHE BHIYUCIHUTEIBHBIX U (HOPMATHHO-OMEPATUBHBIX alreOpandecknuX YMEHUU 10
YPOBHSI, TTO3BOJISIFOIIETO YBEPEHHO MCIOJIb30BATh UX MPHU PEIICHUH 3a7a9 MaTEMaTUKHA U
CMEXHBIX TpeaMeToB ((pu3mKa, XUMHS, OCHOBBI HH(MOPMATHKU W BBIYUCIUTEIHLHOM
TEXHUKH), YCBOCHHUE arlapaTa ypaBHEHUH W HEPaBEHCTB KaK OCHOBHOI'O CpEACTBa
MaTeMaTU4eCcKoro MOJICTUPOBAHUS MPUKIATHBIX 3azady, OCYIIECTBIICHUE



(GyHKIIMOHAIBHOW TIOATOTOBKM IIKOJIBHUKOB. B Xoze wu3ydeHus Kypca ydamiuecs
OBJIQJICBAIOT NMPUEMAMU BBIUHUCIICHUI HA KaJIbKYJISATOPE.
3anauyu o0OyueHus:

e BBECTH MOHATHS KBAJAPATHOTO KOPHS, KBaApPaTHOIO YPaBHEHUsA, CTEINEHH C
OTPHULATEIbHBIM I1I0KA3aTENIEM;

® TI03HAKOMUTH C HPPALMOHATBHBIMU YHUCJIAMU, HAyYUTh BBINOJHATH MPeoOpa3OBaAHUS
VMppalrOHAaJIbHBIE BBIPAKCHHUS;

® paCIIUPUTH U YTIyOUTh YMEHUS IPE0OPa30BbIBATh IPOOHBIE BHIPAKEHUS ;

® HayuWTh pellaTh KBaJpaTHble ypaBHEHUA 10 ¢dopMylaM, JApOOHO-pallMOHATIBLHBIC
YpaBHEHUS;

®  pACUIMPUTH MOHATUE CTEIECHH, HA YPOBHE 3HAKOMCTBA PACCMOTPETh CTENEHU C JPOOHBIM
MOKa3aTeleM;

e chopMHpPOBATH NMPEJCTABICHUS O HEPABEHCTBAX W HAyYUTh pelIaTh JIMHEWHbBIC
HEPABEHCTBA U UX CUCTEMBI;

TpeOoBaHus K YPOBHIO NOATOTOBKH ydamuxcs 8 kijacca
B xoxe mnpemomaBanus anreOpel B 8§ Kiacce, paboTbl Han (QOPMHPOBAHUEM Y

o0yyaroIuxcsi MEpeyucIeHHbIX B IporpaMMe 3HaHMW W yMEHHUil cieayer oOpalaTh

BHUMaHUE Ha TO, 9TOOBI OHH OBJIQJICBAIN YMEHUSIMH 0011eyaeOHOrO

XapakTepa, pa3Ho00pa3HbIMU CIIOCOOAMHU AEATENbHOCTH, IPUOOPETANIN OIIBIT:

® [UIAHUPOBAaHMUS W OCYIIECTBICHHUS QITOPUTMUYECKON JESATEIHHOCTH, BBITOTHEHHS
3aJJaHHBIX U KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

® pelIeHHs pa3HOOOPa3HBIX KIACCOB 3aJad M3 Pa3IUYHBIX pa3/eioB Kypca, B TOM YHCIe
3aja4, TpeOYIOIUX MMOKCKA TyTH U CIOCOOOB peIIeHus;

® UCCIICJIOBATENbCKOW JIEATENBHOCTH, PAa3BUTHA HJIEH, NPOBENEHHUS HKCIEPUMEHTOB,
0000111eHus, TOCTAHOBKHU U (POPMYIHPOBAHUS HOBBIX 3a/1a4;

® SICHOTrO, TOYHOT'O, TPAMOTHOT'O M3JI0KEHUSI CBOUX MBICIIEH B yCTHON M MUCbMEHHOU peuH,
UCTIOJIb30BaHUSl PA3JIUYHBIX S3bIKOB MAaTEMAaTUKU (CIIOBECHOTO, CHUMBOJIHYECKOTO,
rpau4ecKkoro), cBOOOHOro Mepexoa ¢ OJHOTO s3bIKa Ha APYTrOW IS WJUTFOCTPAIIHH,
UHTEpIpeTalny, apryMEeHTAIMK U 1I0Ka3aTeIbCTBa;

® TIPOBEICHUS JOKa3aTENbHBIX PACCYXICHUH, apryMEHTAINH, BBIIBUKCHUS TUIIOTE3 U UX
00OCHOBAHHS;

® [IOMCKa, CHUCTeMaTH3alluM, aHalu3a W Kiaccuukauuu UHPOPMALUHU, HCIIOJIb30BaHMS
pa3zHOOOpa3HBIX HMH()OPMALIMOHHBIX HCTOYHHMKOB, BKIIIOYas y4eOHYI0O MU CIPaBOYHYIO
JUTEpATypy, COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOIOTHH.

B pesynbrare nzydenus kypca anredpsl 8 kiacca 00yJaronmecs JOMKHbI:

3HATL/MIOHUMATDL

® CyYIECTBO MOHATHUS MaTEMaTUUYECKOTO JTOKA3aTeIbCTBA; TPUMEPHI JOKA3aTeIbCTB;

® CYIIECTBO NOHATHUS AITOPUTMA; TPUMEPHI AITOPUTMOB;

® KAk MCIOJIb3YIOTCA MaTeMaTudeckue (POpMyIibl, ypaBHEHUS U HEPABEHCTBA; MIPUMEPHI X
MPUMEHEHUS JUIsl PEeIICHUs MAaTEMAaTUUECKUX U MPAKTUYECKHUX 3a/1a4;

e KaK MaTeMaTH4YeCKH ONpeNeJeHHble (QPYHKIIMM MOTYT OIHCHIBaTh  peabHbIE
3aBUCUMOCTH; TPHUBOJIUTH MPUMEPHI TAKOTO OIMCAHMS;

e KaKk MOTPEOHOCTH NPAKTHKU TPUBEITU MATEMAaTHYECKYI0 HAyKy K HEO0OXOIUMOCTH
pacIIMpEeHUs OHSITHS YUCTA;

® BEPOSTHOCTHBIM XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MHUpa; MPHUMEPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEH 1 BHIBOJIOB;



KakUM 00pa3oM IeoMeTpHsl BO3HUKIA M3 MPAKTUYECKHX 3a/1a4 3eMJIEMEPUs; HPUMEPHI
reOMETPUUECKUX OOBEKTOB U YTBEPHKAECHUHN O HUX, BAXKHBIX Ul IPAKTUKHU;

CMBICJI HWJACANM3ALMU, IMO3BOJIAIONIEH pellaTh 3aJa4d peaabHOM JEHCTBUTEIBHOCTH
MaTeMaTUYECKUMU METOJIaMU, IPUMEPBI OLIMOOK, BO3HUKAIOIUX [IPU HJI€aIU3aLUH;

ApudmMeruka yMeTh

BBINOJIHATh YCTHO apu(MeTHueckue IeHCTBHS: CI0KEHHUE U BBIYMTAHUE JBY3HAYHbBIX
yuceal M AECATHUYHBIX ApoOeill ¢ AByMS 3HAKaMU, YMHOKE€HHE OJHO3HAYHBIX YHCEJ,
apudMeTHUecKue omepanu ¢  OOBIKHOBEHHBIMH  JpOOSMH C  OJHO3HAYHBIM
3HaMEHATEeNIEeM U YUCIIUTENEM;

NEepexXoAUTh OT OJHOW (HOPMBI 3aMUCH YUCEN K JPYroi, MpPEeACTaBISATh JECATHUHYIO
IpoOb B BHJE OOBIKHOBEHHOH M B TMPOCTEHINIMX CIy4asx OOBIKHOBEHHYIO B BHUJC
JECATUYHOM, MPOLEHTHl — B BUJAE IpoOU U poOb — B BHJIE MPOLIEHTOB; 3aIUCHIBAThH
0O0JBIIINE U MaJIbIC YHCIIA C CIIOJIb30BAHUEM IIEIIBIX CTEIIEHEH JIeCATKH;

BBINOJIHATh apu(MeTHdecKkue JeHCTBUS C palMOHAJIBHBIMU YHUCIIAMH, CpPaBHUBATb
palMoOHAJIbHBIE U JEHCTBUTEIbHBIC YKCIIA; HAXOAUTh B HECIOXKHBIX CIy4asx 3HauCHHs
CTETIEHEH C UeNbIMH TIOKa3aTeIsIMA M KOpHEH; HaXOIUTh 3HAYEHUS YHCIOBBIX
BBIPXKEHUI;

OKpYIJISATH LEJNble YWCIAa W JECATUYHbIC IpOOH, HAXOAWUTh NPUOIMKEHUS YHCET C
HEJIOCTaTKOM U C U30BITKOM, BBITIOJIHATH OLIEHKY YHCIIOBBIX BBIPa)KEHUI,

HOJIb30BAaThCsl OCHOBHBIMM €IMHUIIAMU JJIMHBI, MAacChl, BPEMEHH, CKOPOCTH, IUIOIIAIH,
o0beMa; BeIpakaTh 0oJiee KpyIHbIE eAMHULBI Yepe3 0oJiee MeJIKue U Hao00pOT;

peliaTb TEKCTOBbIE 3aJaud, BKJOYas 3a/Jadyd, CBS3aHHbIE C OTHOILIEHHMEM M C
IPONOPLHUOHATIBHOCTBIO BEMUUH, JPOOSIMHU U IPOLIEHTAMU;

UCTIONIB30BaTh MPHOOpPETEHHBIE 3HAHUS W YMEHHS B TPAKTUYECKOH JEATEIbHOCTH WU
TIOBCEHEBHOM KU3HU IS

pelLIeHNs HECTOXKHBIX MPAKTHYECKUX PAaCUETHBIX 3ajay, B TOM YHCIIE C UCIOJIb30BaHUEM
pU HEOOXOIUMOCTH CITPABOYHBIX MATEPUAIIOB, KAJIbKYIIATOpPA, KOMIBIOTEPA,;

YCTHOW TIPUKHUIKKA W OLEHKM pe3yiabTaTa BBIYMCICHUH; TIPOBEPKH pe3yibTara
BBIYUCIICHHSI C UCTIOJIb30BAaHUEM PA3JINYHBIX TIPUEMOB;

UHTEpHpeTallii Pe3y/lbTaTOB PEIICHHs 3a/ad C Y4eTOM OrPaHWYEHUM, CBS3aHHBIX C
peasbHBIMHU CBOMCTBAMHU pacCMaTPUBAEMBIX MPOLIECCOB U SIBIECHUM;

Auredpa ymeTh

COCTaBJISITh OYKBEHHBIE BBIPAXXEHUSI U (POPMYJIBI MO YCIOBUSAM 3aJay; OCYLIECTBISATH B
BBIpQXEHUSIX U (QOpMyJax YHUCIOBbIE MOJCTAHOBKM M BBIINOJHATH COOTBETCTBYIOIINE
BBIYNCIICHUS], OCYLIECTBIIATH IOJCTAaHOBKY OJHOTO BBIPAXXCHHUS B APYro€; BBIPAXKATh U3
dbopMyI1 0JIHY IEPEMEHHYIO YepPE3 OCTAIIbHBIE,

BBIIIOJIHATh OCHOBHBIE JEHUCTBHUA CO CTENEHAMH C LEIbIMUA II0OKAa3aTelnsiMU, C
MHOTOYJIEHAMH U C anredpandecKuMu ApoOsSMHU; BHIIOIHATH Pa3JI0KEHHE MHOTOYJICHOB
Ha MHOMKUTENM; BBIOJHATh TOXKICCTBEHHBIE IPEOOpa3oBaHMs  pallMOHAIBHBIX
BBIPAKECHMI;

OPUMEHSTHh CBOWCTBA apu(METHUECKUX KBaJPATHBIX KOPHEH Ul BBIYUCICHUS 3HAUYCHUN
U peoOpa3oBaHMi YHCIOBBIX BBIPAKEHHM, COEpPIKALINX KBAJIPAaTHbIE KOPHHU;

pemars JIMHENHbIEe, KBaIpaTHbIE YPABHEHHS U PAllMOHAIbHBIE YPABHEHUS, CBOJIAIINECS K
HUM, CUCTEMBI JIBYX JINHEMHBIX YPABHEHUI U HECIIOKHBIE HEJIMHEWHBIE CUCTEMBI,

peliaTs JIMHEWHbIC U KBaJPAaTHBIC HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX CUCTEMBI;
pemaTh TEKCTOBBIE 33aJjauu anreOpandeckuM METOAO0M, HHTEPIPETUPOBATh MOTyYSHHBIH
pe3yibTarT, MPOBOAUTH OTOOP PELICHUN, HCXO I U3 (POPMYIMPOBKU 33/Jauu;

n300pakaTh YMCcIa TOUKAMH Ha KOOPAMHATHOM MPSMOM;



OTpEeAeNATh KOOPAMHATHI TOYKH IUIOCKOCTH, CTPOUTh TOYKH C  3aJlaHHBIMH
KOOpJAWHATaMU; N300paKaTh MHOXKECTBO PEIICHUH JTHHEHHOTO HEPABEHCTBA;
pacrio3HaBaTh apU(PMETUUYECKUE W T'EOMETPUYECKHE MNPOrPECCHUU; peliaTh 3aJadd C
npuMEeHEeHHEeM (OPMYITBI OOIIETo WIeHA M CYMMBbI HECKOIBKUX MEPBBIX WICHOB;
HaxOJWUTh 3HAYCHHs (PYHKIMHU, 3a7aHHON QopMyIol, Tabmuuel, rpadukom Mo ee
apryMeHTy; HaxOIWTh 3HAUYEHHE apryMeHTa II0 3HAYeHWIO (YHKIMH, 3aJaHHOU
rpaduKoOM WK TaOIHLIeH;

omnpeneNniaTh CBOWCTBAa (YHKIMH 1O ee rpaduky; MNpUMEHATh rpaduyeckue
NpeJICTaBJICHUS IPU PEIICHUU YpaBHEHUI, CUCTEM, HEPABEHCTB;

OIICHIBATH CBOCTBA M3yYCHHBIX PYHKIMH (Y=KX, y=Kx+b, y="2, y=x°, y= ), CTpOHTb
uX rpaduKy;

UCIIOJIB30BaTh MPHOOPETEHHBIC 3HAHWS W YMCHHS B IPAKTHYECKOW IESITECIBHOCTH H
TIOBCEHEBHOM KU3HU IS

BBIIIOJIHEHUST  pacyeToB 1o  (opmynam, coctaBieHUs (GopMys,  BBIPAKAIOIIUX
3aBUCUMOCTH MEXIy PCAIbHBIMHU BEIMYMHAMH, HAXOXKICHHS HYXHOH (opMmynsl B
CIPaBOYHBIX MaTepUaIaX;

MOJICIIMPOBAHMS MPAKTUYCCKUX CUTYallUil W HMCCICOBAHUU TOCTPOCHHBIX MOJEJICH C
UCIIOJIb30BaHUEM alllapaTa ajareopsl;

ONMCAHMS 3aBUCHUMOCTEH MEXIy (U3NUECKUMHU BEIMYMHAMU COOTBETCTBYIOIIUMU
dbopMyTaMu py MCCIeIOBAHUN HECTIOXKHBIX MPAKTUYECKUX CUTYaIUH;

WHTEPIPETAINU TPAPHUKOB PEaTbHBIX 3aBUCUMOCTEH MEX/y BEIMYHMHAMHU.

DJ1eMeHTHhI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH YMETh

IPOBOAMTH HECJIOXHBIE JOKA3aTeNbCTBA, I[OJIydaTh MPOCTEHIINE CIENCTBUSA U3
U3BECTHBIX WJIM paHee [OJIYYEHHBIX YTBEP)KICHHH, OLEHUBAaTh JIOTHYECKYIO
NPaBUWIBHOCTh  PAcCYy)KIEHMH, MCIOJNB30BaTh MPUMEPBl U WUIOCTPAUU U
KOHTPIIPUMEPBI  JUJIsl  ONpPOBEPIKEHUsI  YTBEP)KIACHHM; M3BIEKaTh HHQPOpPMAIUIO,
IPEeJCTaBICHHYIO B TaOIUIaX, Ha AUarpaMmax, rpaukax; COCTaBIsATh TaOIUIbl, CTPOUTD
JarpamMmsl U Tpaduky;

pemiatb KOMOMHATOpHBIE 33/Ja4d IYTeM CHUCTEMaTHYecKOro rnepedopa BO3MOXKHBIX
BapHUaHTOB, BBIYUCIATH CPETHUE 3HAYCHUS PE3YIIbTaTOB U3MEPEHU;

HaXOJUTh YacTOTy COOBITHSA, HCHOJIb3ys] COOCTBEHHbIE HAONIONEHUS U TOTOBBIE
CTaTUCTHUYECKHUE JaHHBIC;

UCIOJIb30BaTh MPUOOPETEHHBbIE 3HAHUS W YMEHHS B NPAKTUYECKOH AEATeNbHOCTH U
MOBCEIHEBHOM JKU3HM IS

BBICTPAaWBaHUs apryMEHTAIH [IPU JI0Ka3aTeNbCTBE (B (hopMe MOHOJIOTA U IMAJIOra);
pacrio3HaBaHUs JOIMYECKH HEKOPPEKTHBIX PACCYXKICHU;

3aMMCU MaTeMaTUYECKUX YTBEPXKICHUH, T0KAa3aTeIbCTB;

aHaJM3a peajbHbIX YUCIOBBIX JIAHHBIX, MIPEACTABICHHBIX B BHUJE JHarpamm, rpa(ukos,
TaONMI], pEIIeHUs MPAaKTHMYECKHX 3aJad B IIOBCEJAHEBHOW M MNpodecCHOHAIbHOM
JESITEIbBHOCTH C HCIIOJIb30BAHUEM JIEUCTBUIN C YMCIaMH, IPOLEHTOB, JUIMH, TUIOIMIAEH,
00BEMOB, BpEMEHU, CKOPOCTH;

pelieHuss y4eOHBIX U MPaKTHYECKHX 3a/iad, TPeOYIOIUX CHCTeMaTH4ecKoro mepedopa
BapHaHTOB;

MOHUMAaHMS CTATUCTUYECKUX YTBEPIKICHUH.

JInyHOCTHBIE, IPeIMETHBIC H MeTANpeAMeTHbIE Pe3yIbTATHI.

JIMYHOCTHOE pa3BUTHE:!

— pa3BUTHE JIOTUYECKOTO W KPUTUYECKOTO MBIIUICHUS, KYIbTYpPBl PEUYH, CIIOCOOHOCTU K
YMCTBEHHOMY SKCIIEPUMEHTY

— ¢opMHUpOBaHUE y yHaITUXCSI 00bEKTUBHOCTH, CIIOCOOHOCTH K MPEOIOJICHUIO CTEPEOTHUIIOB

— BOCITUTAHUE KA4YeCTB JIMIHOCTH, 00CCIICUNBAIOINX COITUATEHYIO MOOMIBHOCTD



— (GopMUpOBaHHE KAueCTB MBIIUICHUS, HEOOXOIUMBIX HJsi aJalTallid B COBPEMEHHOM
nH(pOpPMaITMOHHOM OOIIECTBE

— pa3BUTHE UHTEpPECa K MATEMATUUYECKOMY TBOPUYECTBY.

MertanpenmeTrHoe HanpaBJieHUe:

— (opMHpOBaHUE MPEICTABICHUI 0 MaTEMAaTUKE KaK YaCTH OOIEUETOBEYECKOM KYIbTYpHhI

— pa3BUTHE IIPEJICTaBICHUM O MaTreMaTHke Kak (opme onucaHuss U METOJ€ IO3HaHUs
JNEHUCTBUTENLHOCTH — (POopMHpOBaHHE OOMMX CIOCOOOB HWHTEIUICKTYalbHOM JESTEIBHOCTH,
XapakTepHbIX A MaTematuku IlpeqMeTHoe HanmpaBeHue:

— OBJIAJICHUE MATEMATHYECKUMHU 3HAHHMSIMH M YMEHUSMHU, HEOOXOIUMBIMHU JUIS TPOJIOJDKEHUS
o0ydeHus B CTaplIeil MIKoe, Ul U3YYeHHs] CMEXKHBIX JUCLIUTUINH

— co3nanue (pyHIaMEHTa MAaTEMATHYECKOTO Pa3BUTHS, POPMUPOBAHUE MEXAHHU3MOB MBIILICHUS,
XapaKTEePHBIX JJIS1 MAaTEMAaTUYECKOU e TEIIbHOCTH.

ITo3naBaTenbHbIE YY [

1. OcymiecTBiseT MOUCK B yueOHUKax U APYrUX HUCTOUYHUKAX, B TOM uucie ucnoib3dys UKT,
JIOCTOBEPHYIO HH(OPMAIHIO, HEOOXOJUMYIO JUIS PEIICHUS YIeOHBIX M )KU3HECHHBIX 3a]1ad.

2. CpaBHHBAET OOBEKTHI [0 CAMOCTOATEIBHO OMPEACICHHBIM KPUTEPUSIM.

3. YcranaBnuBaeT aHajloruu (cosznaer mMojesid oOBEKTOB) JUIsl OHUMaHHUS 3aKOHOMEPHOCTEH,
UCIONIB3YET UX B PELICHUH 3a/1a4.

4. Bribupaet 3 (eKTUBHBIC CITOCOOBI PEIICHUS 33]]a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUI
5. Anamusupyer (B TOM 4YHCIIe BBbIIEISET TIJaBHOE, pa3leiseT Ha 4YacTh) u 0000Iaer,
JIOKa3bIBACT, JEJIA€T BBIBOJBI, OMNPENESET TIOHATHS; CTPOUT JIOTHYECKH OOOCHOBAHHBIC
paccyXJIeHUs Ha IPOCTOM U CIIOKHOM YPOBHE.

6. OcyniecTBiIsIET CUHTE3 (COCTABIISIET 1IEJIOE U3 YaCTeil).

7. IIlpoBOIUT cpaBHEHHUE, CEPUALIUIO U KIACCU(DUKAINIO, CAMOCTOSTENILHO BBIOMpAs JJIsl 3TOTO
OCHOBaHUS U KPUTEPHUH.

8. YcTaHaBnuBaeT NPUUMHHO-CIEACTBEHHBIE CBS3H HA MIPOCTOM U CII0KHOM YPOBHE.

9. CTpouT JIOTHYECKOE PACCYKJICHHE, BhIpakasi IPUUUHHO-CIICACTBEHHBIC CBSI3H.

10. Ocy1iecTBIS€T TOTHYECKYIO ONEPALI0 YCTAHOBJIEHUS POJOBUIOBBIX OTHOLLIEHHUH.

11. Brnageer CMBICIOBBIM  YTEHHMEM: CAMOCTOSITEIbHO  BBIUMTHIBAET  (PaKTyaJbHYIO,
MOJITEKCTOBYIO, KOHIENITYyaIbHYI0 HH(POPMAIIHIO.

12. CTpyKTypUpYyeT TEKCThI, BKJIIOYAasi YMEHHE BBIIETSATH TJIABHOE U BTOPOCTEIIEHHOE, TJIABHYIO
UJICI0 TEKCTAa, BHICTPAUBAET MOCIIEI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHI.

13. BnageeT ocHOBaMHM pean3aluy MPOEKTHO-UCCIIEI0BATEIbCKON NeATETbHOCTH
Kommynukarusublie YY ]

1. Omnpenenser uenw, pacnpenensier (QYHKIUM YYaCTHUKOB, IMpaBWJIa M CHOCOOBI
B3aUMO/ICHCTBUSI.

2. KoHTponupyeT u KOppPEKTUPYET NEWCTBHS MapTHEpa HA OCHOBE COBMECTHO OIPEAEICHHBIX
KpuTepueB. 3. 3aaeT BOMPOCH], HEOOXOIUMBIC ISl OPraHU3alii COOCTBEHHOH NESTEIbHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM.

4. AZeKBaTHO MUCHOJIB3YEeT PEUYEBBIE CPEJCTBA ISl PELICHUS Pa3IUYHBIX KOMMYHUKATHUBHBIX
3aja4; BIAJeeT YCTHOM M NHCHbMEHHOM pEuYbl0; CTPOUT MOHOJIOTUYECKOE KOHTEKCTHOE
BBICKA3bIBaHUE

5. Ymeer npeonosnieBaTh KOHGIMKTBI: JOTOBApUBATHCSA C JIFOJIbMHU, B3TVISIHYTh Ha CUTYalMIO C
MO3ULUH JIPYTOro.

6. OCO3HaHHO HCITOJIB3YEeT PEUEBBIC CPEJCTBA B COOTBETCTBHU C CHUTyallMed OOIICHHS |
KOMMYHUKATUBHOM 3aJ1auei.

7. [loHnMaeT MO3UIINIO APYTOTO, BEIPAKEHHYIO B IBHOM U HESIBHOM BHJIC.

8. OOBSCHSET HETIOHATHBIC CIIOBA U3 KOHTEKCTA.

9. Ilpu M3MOKEHWM CBOWX MBICICH (HA 3aJaHHYI0 TEMY) HPHACPKUBACTCS OIPEIACICHHOTO
TUTaHa.

10. COOTHOCHT MO3HIIMIO aBTOPA ¢ COOCTBEHHOM TOYKON 3pEHUS.



11. M3naraer cBo€ MHEHME (B MOHOJIOTE, JUAJIOTE, MTOJIUJIOTE), apTyMEHTHUPYsI €70, OATBEPKIAAs
(akTamu, BbIIBUTasi KOHTPAPI'YMEHTHI B JUCKYCCHH.

12. ApryMeHTHpYeT CBOIO TOUKY 3pEHUS, CIIOPUT M OTCTAMBACT CBOO TO3HIINIO HE BPAKICOHBIM
JUIsl OTIIIOHEHTOB 00Pa30oM.

13. Ymeer opranu3oBbIBaTh paboTy B Mape, IpyIie (CaMOCTOATEIBHO ONPEACaTh LEIH, POJiH,
3aJ]aBaTh BONPOCHI, BEIPAaOaThIBATh PEILICHUS).

Conepxkanue yueOHOro nmpeamera
1.PanuonanbHblie ApooH
Pammonansnass  apoO6b.  OCHOBHOE  CBOHCTBO  J1poOM,  COKpalmieHue  JpoOeid.

v K o
ToxnecTBeHHbIE TPe0Opa30BaHUs PAIMOHANBHBIX BeIpaXeHU. DyHKIMS y = — U €€ rpaduk.
X

Ilesb: BbIpabOTaTh YMEHUE BBINOIHATH TOXKJIECTBEHHBIE NPEOOPa30BaHMsI PALMOHATIBHBIX
BBIPAKCHU.

Tak kak neiicTBUs ¢ palMOHAIBHBIMU APOOSMH CYLIECTBEHHBIM 00pa30M OIMUPAIOTCS Ha
JEHCTBUSL C MHOTOWIEHAaMH, TO B Hayaje TEMbl HEOOXOAMMO MOBTOPUTH C OOYyHarOIIUMUCS
npeoOpa30BaHus LEJIbIX BEIPAXKEHUH.

I'maBHOE MeCTO B JJaHHOM TeME 3aHHMAIOT aJIrOPUTMbI JCHCTBUI ¢ ApoOsAMU. Yuaruecs
JIOJDKHBI TTOHMMAaTh, YTO CYMMY, Pa3HOCTb, IPOM3BEIEHUE M 4YacTHOE ApoOeil Bceraa MOXKHO
npeacTaBuTh B Buae Apodu. IIpuoOperaeMble B 1aHHOW TeMe YMEHHs BBINOJIHATH CIOKEHHE,
BbIUMTAaHUE, YMHOKEHUE U JIEJIEHUE IpO0eil ABJISAIOTCS ONOPHBIMU B MPeoOpa3zoBaHUAX JIPOOHBIX
BeIpaskeHuil. [loaToMy UM crenyer yaenuts ocoboe BHMMaHue. HenenecooOpazHo nepexoauTh K
KOMOMHMpPOBaHHBIM 33JaHUSIM Ha BCE JEUCTBUSA C APOOSIMM Mpexae, 4eM OyayT YCBOEHBI
OCHOBHbIE aJITOPUTMBI. 3a/laHusl Ha BCE JAEWCTBUA C JApOOSMU HE JIOJKHBI OBbITh HM3JIMILHE
TPOMO3JIKUMU U TPYAOEMKUMH.

[Ipyn HaxoxneHUM 3HaueHUM JpoOeil AaroTcsl 3aJaHusl Ha BBIYMCIEHUS C IOMOIIBIO
KaJIBKYJIATOpa. B 1aHHON TeMe pacIIMpsArOTCS CBEACHUSA O CTaTUCTUYECKUX XapaKTEPUCTUKAX.
BBoauTcs noHATHE CpeHEro rapMOHHYECKOTO Ps/Ia OJIOKHUTEIBHBIX YHCEIL.

v K
M3yueHne TeMbl 3aBepIIAETCs pACCMOTPEHUEM CBOMCTB rpaduka GyHKIUN y = —.
X

YYI:

KoMmyHunkaTuBHbIC:

CrnywmaTe ¥ CIbILIATh JIpYT APYra; OpeICcTaBiIsITh KOHKPETHOE COAEpXk aHHe U cOooOIIaTh €ro B
MUCHbMEHHOU U YCTHOM hopme.

PerynsitTuBHbIie:

[IpuHuMaTh MO3HABATEIbHYIO L€JIb, COXPAHATh €€ TPU BBINOJHEHUH YYEOHBIX JIEHCTBHIA,
PEryInpoBaTh BECh MPOIIECC X BBHIMOIHEHUS U YETKO BBIMOIHATH TPEOOBaHUS MMO3HABATEIHHON
3a/1a4H.

Ilo3HaBaTenbHbIE:

BbIBOAUTE ClIEACTBUS U3 MMEIOLIUXCA B YCJIOBHHU 33Jaud JIaHHBIX; YCTaHABJIMBATH IMPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H.

2.KBagpaTHble KOpHH
[Tonatue 06 uppanuoHaNbHBIX yncinax. OOImue CBeJeHHUsS O JEeHCTBUTENbHBIX YHUCIAX.

KBanparusiit kopeHb. [loHATHE 0 HAX0XKIEHUU MPUOIMKEHHOTO 3HAUYEHUS! KBaJPATHOTO KOPHSI.
CaoiicTBa KBaJpaTHBIX KopHeW. [IpeoOpa3oBaHUsS BBIpaXEHHH, COIAEpXKAIIUX KBaJpaTHBIC
kopHU. DyHKIHNA y = /x , €€ CBOICTBA U rpaduK.

Henan:

CHUCTEeMAaTU3UpPOBaTh CBEIEHHS O pALMOHAIBHBIX YHMCIAaX W JaTh TMpeACTaBlieHHuEe 00
UPpAIMOHATBHBIX YHCIAaX, PACHIMPUB TEM CaMbIM TIOHATHE O YHCIE; BbIpAOOTaTh yMEHHUE
BBITMOJHATH Mpeo0pa3oBaHusl BIPAXKEHUN, COEPKAIIMX KBaIpaTHbIE KOPHHU.



B nannoil Teme ywammecs MONy4YalOT HadalbHOE TMPEJCTABICHUE O TMOHITHHU
neiictButenpbHoro yucna. C 3Toi 1enpio 00001al0TCs U3BECTHBIE 00YYarOIIUMCS CBEACHUS O
palMoOHANBHBIX YHucaaxX. [ BBEAEHUS TNOHATHS HPPAIMOHAIBHOIO YHCIA HCIOIb3YEeTCs
WHTYUTUBHOE MPEACTABICHUE O TOM, UYTO KAXKIbIM OTPE30K MMEET JUIMHY M NOTOMY KaXKJIOU
TOYKE KOOPJAMHATHOM TIPSMOM COOTBETCTBYEeT HekoTtopoe uucio. [loka3piBaercsi, 4TO
CYILIECTBYIOT TOUKH, HE UMEIOIINE pallMOHATIbHBIX a0CITCC.

[Ipu BBeneHUU TMOHSATHS KOPHS IOJIC3HO O3HAKOMHUTH OOYYAIOMIMXCS C HAXOXJICHUEM
KOpHEH C OMOIIBIO KaIbKYJIATOPA.

OcHOBHOE BHHUMAHHE YJENSICTCS MOHATHIO apu(PMETHYECKOTO KBAJAPATHOTO KOPHS H

cBOiicTBaM apu(METHUYECKHX KBaJIpaTHbIX KOpHEW. Jloka3bIBalOTCS TEOpEeMbl O KOpHE U3

MPOM3BENCHHUST M APOOH, a TAKXKEe TOXKIECTBO va’ =|a|, KOTOpBIC IONYYarOT NMPHMCHCHHE B

peoOpa3oBaHUAX BBIPAXKECHHUM, coiepxkallux KBaapaTHble KopHU. CreuuanbHOe BHHMAaHHE
yIeNSeTCsl OCBOOOXKICHUIO OT MPPANMOHAIILHOCTH B 3HAMEHATENE NPOOW B BBIPAKCHUSX BHJIA

%, ﬁ. YMenue npeoOpazoBbIBaTh BBIPAKEHUS, COAEpXKAIIME KOPHH, YacTo
UCIIONIB3YETCSl KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax reoMeTpuu, anreOpbl M Hadaj
aHayu3a.

[Tponomxkaercs paboTa Mo pa3BUTHIO (DYHKIIMOHAIBHBIX MPEICTaBICHUNA OOYyYarOIIUXCs.

PaccmarpuBaroTcss GpyHKIHMS y=+/x , eé cBoiictBa u rpaduk. IIpu usydenun QyHKIUM y=+/x ,
MOKA3bIBAETCS €€ B3aMMOCBS3b C PYHKIUEH y = X2, rae x > 0.

YVYI:

KoMmyHnkaTuBHbIe:

CnywaTe ¥ CIbILIATh JIpYT APYra; OpeICTaBiIsITh KOHKPETHOE COAEpXkaHHE U cOooOIIaTh €ro B
MUCHbMEHHOU U yCTHOM (hopme.

PerynsiTuBHbIe:

[IpyHMMaTh MO3HABATENBHYIO II€Nlb, COXPAHATh €€ TMPHU BHINOTHEHUH Y4YEOHBIX AEWCTBUU,
peryaupoBaTh BECh MPOIECC UX BBITIOJHEHUS U YETKO BBHITIOJHATH TPEOOBAHMS MMO3HABATEIHHOM
3a/1a4u.

Ilo3HaBaTenbHbBIE:

BbIBOIUTE CIIECTBUS M3 MMEKOIIMXCA B YCIOBUHU 33Ja4M JITAaHHBIX; YCTaHaBIMBAaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3H.

3.KBaapaTrHble ypaBHeHHS
KBagpatnoe ypaBHeHue. @opmyna KOpHEH KBaJpaTHOrO YypaBHEHHUs. Perenue
panuoOHaJIbHBIX ypaBHeHHﬁ. Pemenue 3aaa4, NPUBOIAAIIHNX K KBaJApPaTHBIM YPAaBHCHHAM U
MPOCTEUIINM PAllMOHAIBHBIM YPABHEHUSIM.

Hean:

BBIpa0OTaTh YMEHHsI pellaTh KBaJpaTHBIE YpPaBHEHHS U MPOCTEHINNE pPallMOHAIbHBIE
YpaBHEHUS U IPUMEHATH UX K PEIICHUIO 3a1a4.

B Hayvane TeMbl IPUBOIATCS MMPUMEPHI PEILIEHNs HEMOJIHBIX KBAIPATHBIX YPaBHEHUN. DTOT
Marepuan CUCTeMaTu3upyercs. PaccMaTpuBalOTCS ~ alrOpUTMbl  PELIEHUS  HEMOJHBIX
KBaJPAaTHBIX YPaBHEHUU Pa3IUYHOrO BUA.

OCHOBHOE BHMMaHUE CIEAYET YACIUTh PEIICHUIO YPABHEHUIN BUIA ax’ + bx + ¢ = 0, rme a
# 0, ¢ ucnomp3oBaHueM ¢opMynsl KopHell. B nmaHHOW Teme yuwammecs 3HAKOMSTCS C
q)OpMy.]'IaMI/I BI/IeTa, BbIpAXarOmMMU CBA3b MECKAY KOPHAMH KBAJPAaTHOIO YpPaBHCHHUA H €TO
kodp¢uimentTamu. OHHM HUCIMONB3YIOTCS B JajbHEHIIEM TMpH J0Ka3aTelIbCTBE TEOPEMBI O
Pa3IoKEHUH KBAJIPaTHOTO TPEXWICHA Ha TUHEHHBIC MHOKUTEIIH.

VYuyamuecss OBJIQAEBAIOT CIMOCOOOM peIIeHUs] JAPOOHBIX paAIlMOHAIBHBIX YpPaBHEHU,
KOTOPBIA COCTOMT B TOM, 4YTO pEHICHHWE TAaKWX YPaBHEHUHM CBOIUTCA K PEHICHUIO
COOTBCTCTBYIOIIHX HCIIBIX ypaBHeHI/Iﬁ C MOCJICAYIOIIUM UCKITFOUYCHUCM IMMOCTOPOHHUX KOpH€I>'I.



WN3yuyeHue AaHHOW TeMbl IIO3BOJISET CYHIECTBEHHO pACIIMPUTH almapar YpaBHEHH,

WCIIOJIb3YEMBIX ISl pEHICHUs] TEKCTOBBIX 3aa4.

YYI:

KomMmyHukaTuBHbIE:
[TpencraBiasTh KOHKPETHOE COJCPKAHKUE M COOOIATh €0 B MMCbMEHHOU M YCTHOM (hopMe;
Ymerh (WM pa3BUBaTh CHOCOOHOCTH) C IOMOIIBIO BOMPOCOB JI0OBIBATH HEIOCTAIOLIYIO
UH(OPMALIHIO.

PeryasitTuBHble:

CraBuTh y4eOHYIO 3aJauy Ha OCHOBE COOTHECEHHS TOTO, YTO yXK€ H3BECTHO, YCBOEHO, U TOTO,
YTO em€ HEU3BECTHO; CaMOCTOSATENIbHO (OPMYJIHMPOBATh IMO3HABATENIBHYIO II€JIb U CTPOUTH
JICUCTBUS B COOTBETCTBUHU C HEW.

Ilo3naBaTenbHbIE:
[TpoBoaUTH aHAN3 CIOCOOOB pEIICHUS 3a/1a4

4. HepaBeHcTBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA. [IoWIeHHOE CIIOKEHUE U YMHOKEHHUE YUCITOBBIX
HepaBeHCTB. llorpemrHocTe ¥ TOYHOCTH NpuOMMKeHHUS. JIMHEWHbIe HEpaBeHCTBA C OJHOMN
MEPEMEHHOM U UX CUCTEMBI.

Henan:

O03HAKOMUTb OOYy4aloUIUXCsl C TMPUMEHEHUEM HEPaBEHCTB JJIsl OLICHKH 3HAYCHHH
BBIpQXXEHHH, BBIpabOTaTh yMEHUE pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW U UX
CHUCTEMBI.

CBolicTBa 4MCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOl OCHOBAHO pELICHHE
JIMHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHOW. TeopemMbl O MOYIEHHOM CIOKEHUU U YMHOXEHHHU
HEPaBEHCTB HAaXOJAT MPUMEHEHHE IPHU BBINOJHEHUHM NPOCTEUIINX YINPAXKHEHUW Ha OLCHKY
BBIp@XEHUI 1O Merony rpaHull. BBoasTcs monsatus abcomoTHOM IlorpemHocTd M TOYHOCTH
npUOJIMKEHUS, OTHOCUTEIBHOMN MOTPEITHOCTH.

YMeHHMsT TPOBOIUTH JEAYKTUBHBIC PACCYKICHHUs IOJydYalOT pPA3BUTHE Kak IpH
JIOKA3aTeNIbCTBAX YKa3aHHBIX TEOPEM, TaK U NP BBINOJHEHUN YIPAKHEHUM Ha J0KA3aTelIbCTBA
HEPaBEHCTB.

B cBsA3M ¢ peunieHUEM JMHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHON NAETCs IOHATHE O
YHUCIIOBBIX  MPOMEXYTKAaX, BBOASTCS  COOTBETCTBYIOLME Ha3BaHUA M O0O3HAYEHUS.
PaccMOTpEHHIO CHCTEM HEPaBEHCTB C OJHOW IIEPEMEHHOM IPEAUIECTBYET O3HAKOMIICHUE
00y4arouuxcs ¢ MOHATHSIMHU IepeceyeHuss U 00beTMHEHUS MHOYKECTB.

IIpu perieHrn HEpaBEHCTB UCIOJIB3YIOTCS CBOMCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPbIE
pPa3bACHAIOTCA Ha KOHKPETHBIX NpuMepax. Ocoboe BHHMaHUE CIEAyeT YIeNIUTh OTpaboTKe
yMEHHs peliaTh IpOCTeHIe HepaBeHCTBa BUa ax > b, ax < b, 0CTaHOBUBIIKCH CIIEIMATBHO HA
ciyqae, korma a<0.

B sroli Teme paccMarpuBaeTCs TaKKe PEIICHHE CUCTEM ABYX JIMHEHWHBIX HEPABEHCTB C
OJIHOW ITIEPEMEHHOM, B YaCTHOCTH TAaKHUX, KOTOPHIE 3aIIMCAaHbI B BUJIE JBOMHBIX HEPABEHCTB.

YYI

KoMmyHHKaTuBHBIE:

OOMeHuBaTbCS MHEHUSIMH, TIOHUMATh MO3MIIMIO MApTHEPA, B TOM YHCIE U OTVIMYHYIO OT CBOECH;
3aJaBaTh BOINPOCHI, CIAyIIaTh M OTBEYAaTh Ha BOMPOCH! APYTuX, (HopMynupoBaTh cOOCTBEHHBIE
MBICJIH, BBICKA3bIBaTh U 0OOCHOBBIBATH CBOIO TOUKY 3PEHUSI.

PerynsituBHbIie:

[TnanupoBath (B COTPYJHHYECTBE C YUUTENEM U OJHOKJIACCHUKAMHU WM CaMOCTOSTENIBHO)
HEeoOXOaUMBbIEe JEHCTBHS, OINEepaluu, IeHCTBOBATH IO IUIAHY; CAMOCTOATEIbHO IJIAaHHUPOBATh
HEOOXO0UMBIE ICHCTBUSL, OTIEPALIUH.

Ilo3HaBaTenbHbBIE:

AHaIM3UPOBATh YCIOBHSA U TPeOOBAHUS 33/1a4M; IPOBOIUTH aHAIU3 CIIOCOOOB pEIeHUs 3a1auu
C TOYKH 3pEHUS UX PAlMOHAIN3ALNUNA U SKOHOMUYHOCTH.



5.CTeneHb ¢ HeJIbIM NOKa3aTeaeM. JJIeMeHThI CTATHCTHKH
Crenensb ¢ 1esbIM MOKa3areneM U ee cBoiicTBa. CTaHgapTHbIM BuJ uyucia. HaganbHble
cBeleHUsT 00 OpraHM3aldd  CTaTUCTHYECKMX wuccinenoBanuii. COop W TpynmupoBKa
CTaTUCTHUYECKUX NaHHbIX. HarnsnHoe npencraBienue cratuctuyeckoi nHpopmanuu. Kpyrossie
JarpamMmbl, IIOJIUTOH, TUCTOrPaMMa.

Iesab: BbIpaboOTaTh yMEHHE IPUMEHATh CBOMCTBAa CTENEHM C LENbIM IOKa3aTeleM B
BBIUUCIICHUSIX M TpeoOpa3oBaHMAX, c(HOpMUpOBATH HavajdbHBIE IPEACTaBICHUS O cOope U
IPYIIIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HAIJISAHON MHTEPIPETALUN.

B oroii Teme QopMynupyroTcs CBOHCTBa CTENEHHM C IIeNbIM MoKaszareiaeMm. Mertoa
JIOKa3aTeNbCTBA OTUX CBOMCTB IIOKA3bIBACTCA HA IPUMEPE YMHOXEHHUS CTCIECHEH ¢
OJIMHAKOBBIMM OCHOBaHMsAMHM. JlaeTcs NOHATHE O 3allUCH YWCIa B CTAaHAAPTHOM BHJE.
[TpuBoaATCS MpUMEpBl MCIOIB30BaHMUS TAKOM 3aluCU B (U3MKE, TEXHUKE U JAPYIMX 00JacTiX
3HAHUM.

Vyamuecs mojiydyaroT HayallbHbIE NPEJCTABICHUS 00 OpraHu3alldyd CTATUCTHUYECKUX
uccienoBaHuii. OHU 3HAKOMSATCS C MOHATUSAMHU TI'€HEPAJbHOW M BBIOOPOYHOH COBOKYIHOCTH.
[IpuBoaATCS MpUMEpBl NPEACTaBIECHUS CTAaTUCTUYECKUX MAHHBIX B BUAE TaOJIMI[ 4acTOT U
OTHOCHUTEJIbHBIX 4yacToT. OOydarouuMes NpeaaratloTcsl 3aaHusl Ha HaXOXKIEHUE MO Tabuuue
YacTOT TaKUX CTAaTHUCTUYECKUX XapaKTEPUCTUK, KaK cpeaHee apu(METHYECKOe, MOJa, pa3Max.
PaccmarpuBaercss BONpOC O HArisigHONM WHTEPHpPETAMM CTATUCTHYECKOH HH(OpMAIHH.
W3BecTHBIE 00yYAIOMIMMCSl CIIOCOOBI HATJISIIHOTO TPEACTABICHUS CTATHCTUYECKUX ITaHHBIX C
MOMOIUIbIO CTOJIOYATHIX U KPYTOBBIX IMAarpaMM pPacIIUpSIOTCS 3a CUET BBECHUS TaKUX MOHATHUH,
KaK MOJUIOH U TUCTOrpaMMa.

YVA

KoMmyHnkaTuBHbIC:

VYcranaBnuBarh palOoune OTHOWIEHUS; 3(PPEKTUBHO COTPYIHMYATh M CHOCOOCTBOBATH
IIPOTYKTUBHOU KOOIIEpaIiu.

PerynastuBHeble:

CocTaBnsTh IUTAH M MOCIEA0BATENbHOCTh JIEHCTBUMN; BHOCUTH KOPPEKTHBBI M JONOJHEHUS B
COCTaBJICHHBIE TUIaHBI.

Ilo3HaBaTenbHbBIE:

BeiOupate Hanbosee 3¢ heKTUBHBIE CIIOCOOBI PEIIeHUs 33a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUHM; TPOBOJUTH aHAU3 CIOCOOOB pEIIEHUs 3a/]ay; BOCCTAHABIMBATh IPEAMETHYIO
CHUTYallMIO, OTIMCAHHYIO B 3aj1a4e, NyTéM nepeopMyIupoBaHus, H300pakaTh Ha CXeMe TOJIbKO
CYLIECTBEHHYIO HMH(OpMAllMIO; aHAIU3UPOBAaTh OOBEKT, BBIAEIAS CYIIECTBEHHbIE U
HECYLIECTBEHHBIE TIPU3HAKHU.

6. IloBTOpeHue ( 6 4acoB)

Heasn: [ToBTOpeHue, 0000IIeHNE U CUCTeMaTH3allMs 3HAaHUH, YMEHHI U HaBBIKOB 32 KypC
anredpsl § Kiacca.

YYA

KoMmyHHKaTuBHBIE:
ApPryMeHTHpPOBATh CBOIO TOUKY 3PEHUS, CHOPUTh M OTCTAHBATh CBOIO MO3MIIMIO HEBPAXKICOHBIM
JUIsL ONIIOHEHTOB OOpa30M; pa3BUBaTh YMEHHsSI MHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB WU
CTPOUTH MPOJLYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMM U B3POCIIBIMH.
PerynsitTuBHbIie:
BHocuth HeoO0XoauMMBbIE JONOJIHEHUS M KOPPEKTUBBI B IJIAH U CHOCOO JEHCTBHS B cllydyae
PACXOXkAECHUS 3TANOHA, PEATBHOTO IHCTBUA U €ro pe3ynbTaTa.
Ilo3HaBaTenbHbBIE:
OcymiecTBIATh CpaBHEHHUE U KIACCU(DUKALMIO 110 3aJaHHBIM KPUTEPUSIM.



@opMbI KOHTPOJISI U OLIEHUBAHUS YYALIUXCS
CamocrosarenbHass pabora, NpoBepouyHas padoTa, MaTeMaTHYECKUH AMKTaHT, rpaduyecKuii

JTUKTAHT, TECT, KOHTPOJbHas padora.

[TpomeKyTOUHBIH KOHTPOJIb IPOBOAUTCS B (hOPME TECTOB, CAMOCTOSITEIbHBIX, IPOBEPOUHBIX PAOOT

U MaTeMaTH4eCcKuX AUKTAHTOB (1o 10-15 MUHYT) B KOHIIE JIOTHYECKU 3aKOHYEHHBIX OJIOKOB y4e€OHOTO

Mmarepuaia. MIToropslit KOHTPOJIb MOCIIE U3YYEHHsI KQXKJI0W TeMBbI IPETyCMOTPEH B BUJIE KOHTPOJIbHOMN

paboThI.

Bce koHTposbHBIE pabOThl COCTaBIEHBI HA TPEX YPOBHSAX:

1. Penpooyxmusenom (ypoBEeHb OCO3HAHHO BOCIPUHATOTO U 3a)MKCHPOBAHHOTO B MAMSTH 3HAHHUS).
3agaHus 3TOr0 YpOBHS IMPEAIOJaraloT BOCIPOU3BEIECHUE OIPEAEICHUs] OHATUS, (OPMYITUPOBKH
npaBuiIa u Jp., T.€. IPUMEHEHUE 3HAHUH 110 00pasily. ITO 3HAYMT: OHSI, 3alIOMHIUII, BOCIIPOU3BE.

2. Koncmpykmuenom (ypoBeHb yMEHUM, TOTOBHOCTH IPUMEHATh 3HAHUS B U3MEHEHHOW CUTYalluH, T1e
HYXXHO y3HaTh 00pa3zen).
3aaHusg 3TOTO YpPOBHS IPEJCTaBJICHbl 3a/JadaMiy, MPHU BBIIOJIHEHUH KOTOPBIX OOydaromuMcs
IPUXOJUTCS MCIIOJIb30BaTh HECKOJIBKO aJIFOPUTMOB, (OpMYJI, aHAIU3UPOBATh BO3MOXKHBIE IYTH
pelLIeHMs], OTBICKUBATh XapaKTepHbIE IPU3HAKY U CBSI3U [IO3HABATEIBHOIO 00BEKTA C IPYTUMH, T.€.
y3HaTh 00pasel.

OTO 3HAYUT: MOHSUI, 3aIIOMHMJI, BOCIIPOU3BEII, IPUMEHWII 3HAaHUs 110 00paslly U B U3MEHEHHOH

CUTYallUH.

3. Teopueckom (ypoBeHb «TpaHc(oOpMarn», OBIAJCHUS HOBBIMH CIIOCOOAMHU JEHCTBHI Ha OCHOBE
CaMOCTOSTEIIBHOTO TTOMCKA).

[Tpu BBINOJIHEHUM 33JaHUN TOTO YPOBHS HY)KHO YCTAHOBUTb HEOOXOIMMBIE CBSA3U MEXIY
KOMIIOHEHTaMHU 3HaHUI, HAalTH BBIXOJ M3 HECTAHJAPTHON CUTyallUU. DTO 3HAYMT: OBJIAJEN 3HAHUSIMU
Ha KOHCTPYKTHBHOM YPOBHE U HaY4MJICS IEPEHOCUTDH UX B HOBBIE YCIIOBUSI.

Takast KOHTposIbHAs paboTa BKJIIOYAET B ce0sl 5 3aaHuil.

IlepBoe, BTOpO€ M TpeTbe 3aJaHUs MPEANONArarT IMPsSMOE BOCIPOU3BEACHHE H3YYEHHOIO
MaTepuaia, 4YTo 03BOJIIET TOBOPUTH O C(POPMHUPOBAHHOCTH y YUaIErocsl CUCTEMbI KaueCTB 3HAHUN Ha
PENpOAYKTUBHOM  (BOCHPOM3BOAALIEM) YpoBHE. KOHCTPpYKTHBHOMY YpOBHIO COOTBETCTBYET
BBIMIOJIHEHHE YETBEPTOTO 3aJaHusl, IPU BBINOJIHEHUH KOTOPOTO JIETH JIOJKHBI OCYIIECTBUTH MEPEHOC
UMEIOIMXCS 3HAaHUM B M3MEHEHHYIO CUTyanuto. [Ipy BBINOJIHEHUH MATOrO 3aJaHus (TBOpPUECKUI
YPOBEHB) JIETH JI0JKHBI CAMOCTOSITEJIbHO HAMTH BBIXOJ UX HECTAHJAPTHOMN CUTYyallUH.

[Ipy BepHOM BBINOJIHEHUHM BCEX 3aJaHUN KOHTPOJBHOM PAaOOTHI BBICTABISETCS OTMETKA «5».
Ecnn yyeHUK yCHemHo CHpaBHJICS CO BCEMH 3aJlaHUSIMU NEPBOW M BTOPOM yacTeil paboThl (3a1aHust
Nel, 2, 3, 4), a k BbINOJHEHHUIO MocheaHel (3ananue Ne 5) He MPUCTYIHII WIM JOMYCTUI OIIMOKY B
pelIeHNH, BBICTaBIsETCS OleHKa «4». 3a 0e30mMO0YHOE BHINOJHEHUE BCEX 3a/JaHUN MEPBOM 4YacTH
pabotel (3amanust Ne 1, 2, 3), gaxke Npu HAIMYMM OMIMOOK B PELICHMAX 3aJaHUN BTOPOW U TpeTbei
yacTeld WM OTCYTCTBHUS 3TUX pEIIeHMH BbICTaBiseTcs oleHKa «3». Jliobas M3 mepeuucieHHbIX
OTMETOK MOJKET OBITh BBICTaBIJIEHA MPH YCIOBUU BEPHOT'O BBHIMOJIHEHUS BCEX 3aJaHUN NEepBOM 4acTH
paboTEHL.

[IkonbHUKaM, KOTOPBIE JOMYCKAIOT OLIMOKH MPU BBITOJHEHUN 33/aHUM MMEpBOM yacTu pabOThI
U HE MOJY4yaroT OTMETKY «3», MOKHO JaThb BO3MOXHOCTh IOCJIE€ pabOThl HaJl OMMOKAMU BTOPUYHO
BBITIOJIHUTH 33JJaHUs, aHAIOTUYHbIE TeM, /i€ JOMYyIIEeHbl OMMOKU. [Ji1 3TOr0 MOXXKHO HCIOJIb30BaTh
COOTBETCTBYIOILIME 3aJjaHUsl M3 JAPYroro BapuaHTa WM aHalornyHele uMm. [Ipum Takom mnoxaxone
YYEHHKH 0oJiee OTBETCTBEHHO OTHOCSTCS K BBIOJHEHHIO paOOThl Ha/ OMIMOKAMHU, U OHA CTAHOBUTCS
OoJtee 1erIeHanpaBICHHOM.



Cucrema OLCHUBAHMUA YYalllUXCH

1. OuneHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT 00yyaommxcs 1o MaTeMaTHKe.

e OTBET OLICHUBAETCS] OTMETKOM «9», €CIIU:

e pa0oTa BBINOJIHEHA [TOJIHOCTHIO;

® B JIOTMUYECKUX PACCYXAECHUAX U OOOCHOBAHUU pEILIEHUs HET MPOOENIOB U OLIUOO0K;

® B pPELICHUM HET MaTeMaTHYeCKUX OUIMOOK (BO3MOXXHA OJIHA HETOYHOCTb, OIHUCKa,
KOTOpas HE SIBJIETCS CIEICTBUEM HE3HAHMsI MIIM HETIOHMMAaHUs y4eOHOro MaTepuaa).

e OTmeTKa «4» CTaBUTCS B CICIYIOUIUX CIydasiX:

e pa0oTa BBINIOJHEHA TOJHOCTbIO, HO OOOCHOBaHHS IIArOB PEHICHUS HEIOCTATOYHBI
(ecnu ymeHue 000CHOBBIBATh PACCYKACHUS HE ABISIIOCH CIIELMAIbHBIM OOBEKTOM ITPOBEPKH);

® JIONYIIEHBl OJHAa OMIMOKAa WIM €CTh JBa — TPU HENouéTa B BBIKJIAJKAX, PHCYHKaXx,
yepTerkax WM rpadukax (ecinu 3T BUABl pabOT HE SBISUIMCH CIEHUATBHBIM OOBEKTOM
MIPOBEPKH ).

e OTMmeTKa «3» CTaBUTCSI, ECIIH:

e JIOMyIIEHO Oosiee OAHON OMMOKM WM Oojiee IBYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yeprexax wid rpadukax, HO oOydarommiics o0namaer o00s3aTCIBHBIMU yYMECHHUSIMH TIO
poBepsieMOi TeMe.

e OTMeTKa «2» CTaBUTCSI, €CIIH:

® JIONYIICHBI CYIIECCTBEHHBIC OMIMOKH, IMOKa3aBIIHME, YTO OOy4aromiuiicss He oOjamaer
00s3aTeNbHBIMY YMEHUSIMU 110 JAHHOI TeMeE B IIOJIHOM Mepe.

2. OneHka yCTHBIX OTBETOB 00y4al0IUXCs 10 MaTeMaTHKe

e OTBET OLICHUBAETCS OTMETKON «5», €CIIM YUEHUK:

® II0JIHO PACKPBLI COJEpkKAHUE MaTepuana B 00bemMe, MpeayCMOTPEHHOM NPOrpaMMon U
yu4eOHUKOM;

® U3JIOKWI MaTepual TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3ySd MAaT€MaTHYeCKYIo
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEAEIEHHON JIOTHYECKON MOCIIe0BaTEIbHOCTH;

® [IPaBHJILHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpaKU, COMYTCTBYIOIINE OTBETY;

e [10Ka3aJl yMEHUE UJUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NIPUMEPAMHU, IPUMEHSTD €€ B
HOBOH CHUTYaIlUH NPH BHIIOJIHEHUH NTPAKTHUECKOTO 3a[aHUs;

® [IPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUM paHee MW3YUYCHHBIX COIMYTCTBYIOUIUX TEM,
c(OpMUPOBAHHOCTh U YCTONYMBOCTBH UCIOJIB3YEMBIX IPU OTBETE YMEHUI U HABBIKOB;

® OTBEYaJl CaMOCTOATENIbHO, O€3 HABOASAIIMX BOIPOCOB YUUTEIS;

® BO3MOJKHBI OJIHA — IBE HETOYHOCTH MPHU OCBEILIEHUU BTOPOCTENIEHHBIX BOIPOCOB UJIU B
BBIKJIa/IKaX, KOTOPbIE YYEHHK JIETKO UCTIPABUII I1OCIIE 3aMEYaHUs YUUTEIIS.

e OTBET OLIEHUBAETCS OTMETKOM «4», €ClTi yOBIETBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha
OLIEHKY «5», HO IIPX 3TOM UMEET OJIMH U3 HEJOCTaTKOB:

® B M3JIOKEHUM JOMYIIEHbl HEOOoJbLINEe MpoOeibl, HE HCKAa3MUBIIEE MaTeMaTHUYeCKOe
coJiep’KaHue OTBETA;

® JIONYyUIEHBl OAWH — JIBa HENOYETa MPH OCBEIIEHWU OCHOBHOI'O COJAEpKAaHMs OTBETA,
UCTIPaBJIEHHBIE TIOCIIE 3aMEYaHUs YUUTEIIS;

e jonylIieHbl OmuOKa niau Oosiee ABYX HEJAOYETOB IMPH OCBEUIEHHMH BTOPOCTEIEHHBIX
BOIPOCOB MUJIM B BBIKJIAJIKaX, JIETKO UCHPABIECHHbIE TIOCTIE 3aMeYaHus yUUTEIsL.

e OTMmeTKa «3» CTaBUTCS B CIEAYIOUINX CIIydasx:

® HEMOJHO PAaCKpBITO COZepkaHHe MaTepuaia (coaep)kaHue H3JI0KeHO (hparMeHTapHO,
HE BCerja IoOcCJeNoBaTelbHO), HO  IIOKa3aHO  o0llee IOHMMaHWe BoIpoca U
IPOIEMOHCTPUPOBAHBI YMEHUS, TOCTATOUHBIE /Il YCBOCHUS IPOTPAMMHOTO MaTepHaa;

® UMEINUCh 3aTPYJHEHUs WM JONYLICHbl OIIMOKU B OIpPENCICHUH MaTeMaTHYeCKOU
TEPMUHOJIOTHH, 4YepTekKaxX, BBIKIAJIKAX, WCIPABICHHBIE TII0CIE€ HECKOJBKMX HaBOJAIINX
BOIIPOCOB YUMTEJIS;



® YUCHHUK HE CIIPaBWJICS C NMPUMEHEHHEM TEOPHH B HOBOW CHUTYAIlUU MPHU BHITIOJTHECHUH
NPaKTUYECKOTO 3aJIaHMsI, HO BBITIOJIHMII 33JJaHUsI 0053aTEILHOTO YPOBHS CIOHOCTH 110 TAHHON
TEME;

® [IpK JOCTATOYHOM 3HAHMM TEOPETHUYECKOTO MaTepuana BBIABICHA HEJIOCTaTOYHAS
c(OPMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

e OT™meTKa «2» CTAaBUTCS B CIEIYIONIUX CIydasiX:

® HE PaCKPBITO OCHOBHOE CO/IEpIKaHNe yueOHOTO MaTepuana;

e O0HApPYKEHO HE3HAHHE YUYEHHUKOM OOoJbllel WM HauOojee BaKHOW 4YacTH y4eOHOTO
Marepuaa;

e JIOIYIIEHBI OIMOKU B OINPEIEIICHUN MOHSATHUH, TIPU MCIOJIH30BAHUU MATEMAaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKAaX, YepTeKaxX WM rpaduKax, B BBIKIAKaX, KOTOPbIC HE HCIPABICHBI
10CJI€ HECKOJBKUX HABOSIINX BOIPOCOB YUUTEIIS.

TpeGoBanus Kk peyn 00y4arOIMXCH

OOyuaromuecs JOKHBI YMETh!

o u3jaraTh MaTepuall JJOTUYHO U MOCIIEI0BATEIBHO;

o O0TBEYAaTh TPOMKO, UYETKO, C COOJIOJCHWEM JIOTUYECKUX YAApeHUH, TMay3 H
MPABIJIBHON HHTOHAITHH.

Jliist peueBoii KyJabTypbl 00yUYaIOIIMXCS BXKHBI U TAKUE YMEHUS, KaK YMEHHE CIyIIaTh U
MOHWMATh PEYb YYUTEIS W TOBAPHIICH, BHUMATEILHO OTHOCHTHCS K BBICKA3BIBAHUSM JPYTHX,
YMEHUE IMOCTaBUTh BOIIPOC, MPUHSTH y4acTUE B OOCYKICHHH MTPOOIEMBI.

Texymmii KOHTPOJIb OCYIIECTBIISICTCS B (hOpME KOHTPOJIBHBIX, CAMOCTOSATEIBHBIX padoT;
IPOMEKYTOUHBIA KOHTPOJIb - B BHJIC aIMUHHCTPATUBHOW KOHTPOJIBHOM pabOTHI.

Crpykrypa Kypca
No Tema KonunuecTBo uacoB
1. BBoHOE TOBTOpCHME 2
2 Panmonansubie qpoou. 22
3 KBanpatHble KOpHHU. 20
4. KBanpaTHble ypaBHEHUS. 23
5 HepaseHncraa. 19
6 CremneHsb C 1IeJIbIM TOKA3aTEeNEM. 11
DJIEMEHTHI CTATUCTHUKH.
7. IToBTOpEHME 5
Hroro 102
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