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1. losicHuTEIbHASA 3aIMCKA

Pabouas nporpamma cocraBieHa Ha OCHOBE

denepanbHOro rocy1apcTBEHHOIO CTaHapTa 001ero oopa3soBanus,

[Tporpammbl pa3BuTus U (HOPMUPOBAHHS YHHBEPCAIbHBIX YUEOHBIX HCWCTBUH IS OCHOBHOTO

obmrero oopa3oBaHus,

Maremaruka. COOpHHUK pabouumx MporpaMMm. 5 — 6 KJIacCchl: MMOCOOWE Uil ydUTelen

obmeobOpazoBatenbHbix yupexxnaenuir. Coct. T.A. bypmucrpoBa. — 2-¢ wm3m.,, gon. — M.:

[Ipocsemenue, 2012.
Bkiiag MaTeMaTuku B 1OCTHXKEHHUE 1IeJIeH OCHOBHOI'O 00I1Iero 00pa3oBaHMsl
MaremaTrueckoe 00pa3oBaHHE UTPAeT BaXKHYIO POJIb KaK B MPAKTUYECKOH, TaK W B JyXOBHOM >KU3HU
obmecTBa. [IpakTuueckas cTOpoHa MaTeMaTU4EeCKOro oOpa30BaHUs CBs3aHa ¢ (POPMUPOBAHHEM CIIOCOOOB
JeSTeIbHOCTH, JyXOBHAs — C MHTEJUICKTYaJbHBIM Pa3BUTHEM 4YellOoBeKa, (OpMHUpOBAHUEM XapakTepa H
o01IeH KyJIbTYypBHI.
[IpakTuueckas MOJNE3HOCTh MAaTeMAaTUKH  OOYCJIOBJI€HAa TEM, 4YTO €€ MPEAMETOM  SIBISIFOTCS
(GyHIaMeHTaJIbHBIE CTPYKTYpbl pPEalbHOTO MHpa: HPOCTPAHCTBEHHbIE (OPMBI U  KOJINYECTBEHHbBIE
OTHOIIEHHUS — OT IPOCTEHIINX, yCBAaUBA€MbIX B HEIOCPEICTBEHHOM OIIBITE, IO JOCTATOYHO CIIOKHBIX,
HEOOXOAUMBIX JUI Pa3BUTHUS HAy4YHbIX M TexXHoJoruueckux ujedl. Kaxmomy denoBeky B CBOEH KU3HHU
MPUXOJUTCS BBITOIHATH PAcU€Thl, HAXOIUTh B CIIPABOYHUKAX HYKHBIE (DOPMYIIBI I IPUMEHSTD UX, BIIAJICTh
IPAKTUYECKUMU MNpUEMaMH TIE€OMETPUYECKMX HM3MEpEeHUHl U TOCTPOEHUHM, uuTaTh HHGPOPMALHIO,
MIPEJICTAaBICHHYIO B BUJE TaOIuL, AUarpamMm, rpaMkoB, IOHUMATh BEPOSITHOCTHBIM XapakTep CiydailHbIX
COOBITH, COCTABIIATH AITOPUTMBI U JIp.
B mkone mMaremaTHKa CIy>)KMUT ONOPHBIM IPEIMETOM JUIsl U3YyYEHHUS CMEXHBIX NUCUUIUIMH. Beé Oonbiue
CrelMaNbHOCTEH, TI/leé HEOOXOOUM BBICOKMI YpOBEHb OO0pa30BaHMs, CBS3aHO C HEMOCPEACTBEHHBIM
NIPUMEHEHUEM MaTeMaTUKH (PKOHOMHKaA, Ou3Hec, (UHAHCBI, (U3MKA, XUMHs, TEXHUKA, HUHPOPMATHKA,
Oouosiorusi, mcuxojorus U JAp.). PeanbHOM HEOOXOAMMOCTBIO B HAIIM JHU SBJSIETCS HENPEPhIBHOE
oOpa3oBanue, 4To TpeOyeT MOIHOLIEHHOW 0a30BOil 00IIe00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIE U
MaTEMaTHYECKOM.
B npouiecce mKoapHOM MaTeMaTH4YeCKOW JESATENIbHOCTH MPOUCXOANUT OBJIAJICHUE TAKUMH MBICIUTEIbHBIMU
orepalusaMy, KaKk UHAYKLIUS U JeAYKIUs, 0000IeHe U KOHKPETH3allHsl, aHaJIU3 U CHHTE3, KiacCu(uKaius
U cucTeMaru3anus, abctparupoBanue U aHanorusi. OOBEKThl MaTEMaTHUECKUX YMO3AKJIIOUEHHUI U IpaBuiia
UX KOHCTPYMPOBAaHHUSI BCKPHIBAIOT MEXaHM3M JIOTHUECKUX IOCTPOEHHH, BbIpabaThIBAIOT YyMEHHUS
(dbopMynpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBAaTh CYXJIECHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBILUICHHUE.
Benymas posib npuHaiekuT MaTeMaTUKe B (GOPMUPOBAHUN AITOPUTMUYECKOTO MBIIIIEHHUS] U BOCIIMTAHUH,
YMEHUH JEHCTBOBATh 110 33JaHHOMY aJITOPUTMY M KOHCTPYMPOBAaTh HOBbIE. B xoze pemieHus 3agady — oc-
HOBHOI y4yeOHOM JeATeNbHOCTH Ha YpPOKaX MaTeMaTHKU — pPAa3BHBAIOTCS TBOpYECKas W TPHUKIATHAS
CTOPOHBI MBIIIJICHUS.
OOyueHne MaTreMaTHKE JaeT BO3MOXKHOCTb pa3BMBAaTh Yy YYaIIMXCH TOYHYIO, SKOHOMHYIO U
MH(QOPMATUBHYIO peYb, YyMEHHE OTOMpaTh Haubojiee MOAXONALINE S3bIKOBbIE (B  4YacTHOCTH,
CHUMBOJIMYECKHE, TpapUUecKue) CpeCcTBa-
Maremarnueckoe 00pa3oBaHHWE BHOCHT CBOW BKJIaJ B (OpMHUpOBAHHE OOIIEH KyIbTYphl UYeETOBEKA.
Heo6Xx0oauMbpIM KOMIOHEHTOM KYJIbTYPHl B COBPEMEHHOM TOJIKOBAaHHMM SBJsieTCs o0lee 3HaKOMCTBO C Me-
TOJaMU TIO3HAHMS JEHCTBUTENBHOCTH, NPEACTABIEHUE O MPEIMETe U METOJAE MaTeMaTUKH, OTIWYMSIX
MaTeMaTHYeCKOr0 METOJa OT METOJOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HAayK, 00 OCOOCHHOCTSAX MpHUMe-
HEHUSl MaTEeMaTUKH JIJISl pEIICHNs HayYHbIX U IPUKIAIHBIX 33/1a4.
Hcropusi pa3BUTHsSI MaTEMATUYECKOTO 3HAHMS JA€T BO3MOYKHOCTH IOMOJHMTH 3allaCc MCTOPUKO-HAayUYHBIX
3HAHUM UIIKOJBHUKOB. 3HAaKOMCTBO C OCHOBHBIMH HMCTOPHYECKHMH BE€XaMHM BO3HMKHOBEHHS W DPAa3BUTHUSA
MaTeMaTUYeCKOW HayKH, ¢ UCTOPUEHN BEIMKUX OTKPBITUN, UMEHAMH JIIOJEH, TBOPUBIIUX HAYKy, BXOAUT B
MHTEJUIEKTYaJIbHBIN 0arax KakxJoro KyJbTypHOI'O YeJIOBeKa.
M3yueHnne MareMaTWKH CIOCOOCTBYET ICTETUYECKOMY BOCIHTAHHMIO YEJIOBEKA, MOHUMAHHMIO KPacoThl U
U3AIIECTBA MAaTEMaTHUYECKUX PpACCY)KICHUH, BOCIPHUATHIO TE€OMETPUYECKHX (OpPM, YCBOCHHUIO UICU
CUMMETPHH.

W3ydenne mareMaTWku Ha CTYNEHH OCHOBHOTO 0OIIero oOpa3oBaHMs HANpPaBICHO Ha JOCTHKCHHE



CIEAYIOLIUX LeJIeH:

- cHCTeMaTHYyecKoe pa3BUTHe MNOHATHS YHCIAa, BbHIPA0OTKA YMEHUN BBINONHATH YCTHO H
NUCbMEHHO apu(MeTH4ecKue ACUCTBUS HaJ 4YHMCIaMH, NEPEeBOJIUTH NPAKTHUYECKUE 3aaydl Ha A3BIK
MaTeMaTUKH;

- MOATOTOBKA YYAIIMXCS K H3yYCHUIO CUCTEMAaTHUECKUX KYPCOB ajIreOpbl U TEOMETPUH;

- OBJIaJleHMe CHCTeMO MaTeMaTH4YeCKUX 3HAHMIT M YMeHUil, HeOOXOIMMBIX JJIsi IPUMEHEHHS B
NPAaKTUYECKOHN eATENbHOCTH, U3YUYEHHS] CMEXHBIX AUCIUILINH, TPOAOKEHUS 00pa30BaHus;

- HHTeJUIEKTYaJIbHOe pa3BuTHe, GOPMUPOBAHNE KAYECTB JIUUYHOCTH, HEOOXOAUMBIX YEIOBEKY LIS
MOJTHOLICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMaTUYECKOH JEATEIIbHOCTHU: ICHOCTH
U TOYHOCTU MBICIIM, KPUTHYHOCTH MBIIUICHUS, WHTYUIMHU, JIOTMUYECKOTO MBIIUICHUS, 3JEMEHTOB
QITOPUTMUYECKON KYJIbTYpBl, TNPOCTPAHCTBEHHBIX IPEACTABICHUH, CHOCOOHOCTH K IPEOJOJICHUIO
TPYAHOCTEM;

- (hopMupoOBaHUE NpeacTABIeHUNH 00 HISIX U METO/IaX MAaTEMaTHKU KaK YHUBEPCAIBHOTO S3bIKA
HAyKH U TEXHHUKH, CPEICTBA MOJICTUPOBAHUS SIBJICHUI U MIPOLIECCOB;

- BOCIIUTaHHWe KYJIbTYPbl JIMYHOCTH, OTHOIICHUS K MaTeMaTHKE KakK K 4acTH OOIIEYesIOBEYECKON
KYJIBTYpBI, UTPAOIIEH 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHH;

- (popMHUPOBaHHUE TPOYHOMN Oa3bI JIs JAITBHEHIIIETO H3YUCHUS] MAaTEMaTHKU,

- ¢oopMHUpOBaHME JIOTHYECKOTO MBIIIICHUS;

- ¢oopMupOBaHMe YMEHUS TI0JIb30BAaTHCS AITOPUTMAMH.

OO0masi XxapakTepuCTHKA Kypca MATeMATHKH B 5 — 6 KJ1accax
B kxypce marematukm 5 — 6 KIIacCOB BBIACTSAETCS HECKOJBKO COMCPKATENBbHBIX JIMHHUM: apudmMeTHka;
9JIEMEHTHI alreOpbl; BEpPOSTHOCTh M CTATUCTHKA; HAIJsHAs reomeTpus. Hapsay ¢ 3TuMm B copepxkaHue
BKJIIOUEHBI JIBE€ JIOIOJHUTEIbHbIE METOJOJOTHYECKHE TEMbl: MHOXECTBA U MaTeMaTHKa B HUCTOPUYECKOM
pa3Butuu. ConepkaTebHO-METOANYECKast JTHHUS KaKIOW U3 3TUX JIBYX TeM IMPOHU3BIBAET BCE OCHOBHBIC
cojepkarenbHble JUHUM. [Ipm 3TOM nuHUS «MHOXKECTBay CIYKUT LENM OBJAJACHUS YYalllUMUCS
HEKOTOPBIMU DJJIEMEHTAMU YHHUBEPCAJIBHOIO MAaTEMATHUYECKOTO s3blKa, «MaremaTtnka B HCTOPUYECKOM
Pa3BUTHU» CIIOCOOCTBYET CO3/IaHUIO OOIIEKYIBTYPHOTO, TYMaHUTAPHOTO (hOHA U3YUCHHS Kypca.

Cooepycanue nunuu «Apugpmemukay ciayxut (QyHIaMEHTOM Ui JaldbHEHIIEro H3Yy4eHUs
yYalIUMHCSI MATEMAaTUKU U CMEXKHBIX JUCIMIUINH, CIIOCOOCTBYET Pa3BUTHIO HE TOJBKO BBIYHCIUTENbHBIX
HaBBIKOB, HO U JIOTMYECKOTO MBbIIIJICHUs, (OPMHUPOBAHHUIO YMEHHUS MOJb30BAThCA AJITOPUTMaMH,
CIOCOOCTBYET pa3BUTHIO YMEHUW IUIAHUPOBATH M OCYIIECTBIATH JIE€ATEIbHOCTh, HAIPABICHHYIO Ha
peleHue 3ajay, a Takke IpUOoOPETEHUIO MPAKTHUECKUX HAaBBIKOB, HEOOXOJUMBIX B TOBCEAHEBHOM KU3HHU.

Cooepircanue nunuu «Inemenmeul an2edpvly» CUCTEMATU3HPYET 3HAHHUS O MaTeMaTHUYECKOM S3bIKE,
NOKa3bIBasi IpUMEHEeHHe OyKB A1 0003HAYEeHUs YMCEN U 3allUCH CBOMCTB apudMeTHuecKux AeicTBU, a
TaKKe JJIs1 HaX0K/I€HUSI HEM3BECTHBIX KOMIIOHEHTOB apu(pMETUUECKUX JEHCTBHIA.

Cooepycanue nunuu «Hazcnaonaa zeomempus» crnocoOCTBYeT (QOPMHUPOBAHUIO Yy  YHALIUXCS
NEPBUYHBIX IPEACTABICHUII O TNeOMETPHUYECKHX a0CTpaKLMAX PEaTbHOTO MHpa, 3aKJIaJbIBA€T OCHOBBI
(dbopMHpOBaHUs MPAaBUIBHON F€OMETPHUUECKON peyr, pa3BUBaeT 00Opa3HOE MBIIUICHHUE MPOCTPAHCTBEHHbIE
MpEeJICTaBICHHUS.

Junusa «Bepoamunocme u cmamucmuka» - 0053aT€IbHBI KOMIIOHEHT LIKOJBHOTO OOpa3oBaHMA,
YCUJIMBAIOIIUHN €ro MPUKJIAJHOE U MPaKTUUYECKOe 3HaueHue. JTOT MaTepuanl HeOOXOAUM, MPExXJIEe BCEro,
Ui GOPMUPOBaHUS y ydaluxcsl (PyHKIIMOHAIBHOW IPAMOTHOCTH — YMEHHUSI BOCTIPUHUMATD U KPUTHUECKU
aHAIM3UPOBATh HMHQOpPMAIIMIO, TMPEACTABICHHYIO B pa3iMYHbIX (opMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTMX pEaJbHBIX 3aBUCUMOCTEH, INPOU3BOAMTH IPOCTEHIINE BEPOATHOCTHBIE PAaCUETHI.
N3ydyeHre 0CHOB KOMOMHATOPUKH MO3BOJIUT y4allleMyCsl OCYIIECTBISATh pAaCCMOTPEHHUE CIy4yaeB, rnepedop
Y TI0JICUET YMCJIa BAPUAHTOB, B TOM YMCJIE B IPOCTENIINX MPUKIAIHBIX 3a7a4ax.

[Tpu u3ydyeHHH BEPOSTHOCTH M CTATUCTUKU OOOTALIAOTCS MPEJCTABICHUS O COBPEMEHHOW KapTHHE
MHpa W METOJax €ro HCCIeAOBaHUs, (OpPMHUPYETCs MOHMMAHHE PpOJM CTATUCTHUKM KaK HMCTOYHHKA
COLIMAJILHO 3HAYUMOM MH(OPMALIUY U 3aKJIaAbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILICHUS.

1.1.00mas xapakTepucTHKAa Kypca

B cootBeTcTBUM C y4eOHBIM IUIAHOM OCHOBHOTO OOIIEro oOpa3oBaHUsl B Kypce MaTEMaTHKHU BbIIEISIOTCS
7iBa 3Tamna — 5-6 KJIacchl U 7-9 Kiacchl, y KaKA0ro M3 KOTOPHIX CBOM CaMOCTOsITeNbHbIE pyHKIMU. B 5-6
KjlaccaXx H3y4aeTcs MHTErpUpOBaHHBIM mpeaMer «Maremaruka», B 7-9 kiaccax — JBa IpeaMeTa
«Anrebpa» u «l'eomerpusi». Kypc 5-6 kmaccoB, ¢ OIHOW CTOPOHBI, SIBISIETCS HEMOCPEICTBEHHBIM
IPOJOIDKEHHEM Kypca MaTeMaTUKM HayaJbHOW IIKOJIBI, CHUCTEMaTH3UpyeT, 0000maer W pa3BHUBAET



[IOJIyYEHHBIE TaM 3HAHMS, C APYIOM CTOPOHBI, MO3BOJIAET ydalUMCs aJallTUPOBATLCA K HOBOMY YPOBHIO
U3y4EHHs IPEIMETa, CO3/1aeT HEOOXOIMMYI0 OCHOBY, Ha KOTOpOH OyAyT 0a3upoBaThCs CHCTEMAaTHUYECKHUE
Kypcbl 7-9 kiiaccos.

1.2. MecTo Kypca B y4eOHOM IJIaHe
BYII Ha u3ydyeHue maremMaTukud B 5 — 6 Kjlaccax OCHOBHOM IIKOJBI OTBOJMUT 5 4acoB B HEJEIIO B
TEYCHHE KAXKIO0ro roja o0y4deHus, Bcero 350 ypokos.

1.3. JINYHOCTHBIE, MeTaNPeIMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS COAEPKAHUS Kypca
[IporpamMma mo3BOJISET JOOMBATHCS CIICAYIONIUX PE3yIbTaATOB OCBOCHHUS 00pa30BaTEIbHOM TPOrPaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHUs:

Jluunocmmuowie:

1)  OTBETCTBEHHOI'O OTHOINEHHS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH OOyYaroImuxcs K
CaMOPAa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUYCHHIO U TIO3HAHUIO;

2) GbOopMUPOBAaHUS KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OONICHHM W COTPYJHUYECTBE CO
CBEepPCTHUKAMH, CTAapIIMMHU M MIAIIIMMH B 00pa3oBaTeNbHOH, y4eOHO-HCCIIEeI0BATEIbCKOM,
TBOPYECKOH M IPYTHX BUIAX JICATCIBHOCTH,

3) YMEHHSI SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIM B YCTHOM M MUCbMEHHOW pedd, MOHUMATh
CMBICTT TIOCTaBJICHHOW 3aJa4d, BBICTPAWBATh ApPTYMEHTAIMIO, TPUBOAWTH MPHUMEPHI U
KOHTPIPUMEPHI;

4) NEPBOHAYAILHOTO TIPE/ICTABICHUS O MaTeMaTHYeCKOW HayKe Kak cdepe YeIOBEYeCKOM
JIEeATEILHOCTH, 00 3Tarmax ee pa3BUTHS, O €€ 3HAYUMOCTH JIJIs Pa3BUTHS [TUBUIN3AIINH;

5) KPUTHYHOCTH MBIIUICHHUS, YMEHUS PACIO3HABATH JIOTHUYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS,
OTIIMYATh TUIOTE3Y OT (paKTa;

6) KPEaTUBHOCTHA  MBIIUICHUS,, WHHUIMATHBBI, HAXOAYUBOCTH, AaKTUBHOCTH TIPHU PEIICHHUH
apuMeTHYECKUX 3a/1a4;

7) YMEHHsSI KOHTPOJIUPOBATH MIPOIECC U PE3yJIbTAT YICOHOH MaTeMaTHIeCKOU eI TeIIbHOCTH,

8) dbopMupOBaHUS CHOCOOHOCTH K 3MOIMOHATBLHOMY BOCHPUATHIO MATEeMAaTUYECKUX OOBEKTOB,
3a/1a4, PEIICHNUM, PacCyKICHNN;

MemanpeomemHole:

1) crmocoOHOCTH CaMOCTOSATENbHO IUIAHMPOBATh AalbTEPHATHBHBIC IyTH JOCTHIKCHHS IIEJIEH,
OCO3HAHHO BBIOMpaTh Haubonee 3PGEeKTUBHBIE CIOCOOBI peuIeHUs y4eOHBIX M TMO3HABATEIbHBIX
3a/a4;

2) yYMEHHs OCYIIECTBIIATH KOHTPOJIb 0 00pasIly U BHOCHTh HEOOXOAUMbIE KOPPEKTHUBBI;

3) cImocoOOHOCTH aeKBaTHO OIEHHBATh MPABUJIBHOCTh HJIM OIIHOOYHOCTH BBIMOJHEHHS Yy4eOHOMU

4)
5)

6)

7)
8)

9)

3aJa4u, €e OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIlIeHUs;

YMEHMsI yCTaHABIMBATh INPUYMHHO-CIICJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKUE PACCYXKACHUS,
YMO3aK/II04YeHNs (MHAYKTUBHbIE, IEAYKTUBHBIE, [10 AHAJIOTUN) U BBIBOJIBI;

YMEHHMsI cOo3/aBaTh, IPUMEHATh U Peo0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEJCTBA, MOJIETH U
CXEMBI JJIsl pelIeHus1 y4eOHBIX U MTO3HABATENbHBIX 3a/1a4;

pa3BUTHS CIIOCOOHOCTH OPraHU30BBIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JI€ATEIbHOCTD C
YYUTENEM U CBEPCTHUKAMH: OIPENENATh eI, paclpeneniarTh (YHKIUHM U POJNHU YYaCTHHKOB,
B3aMMOJIEHCTBOBATh U HAXOAUTH OOILIHME CIIOCOOBl padOThl; yMEHHUsl paboTaTh B IpyIIe: HaAXOIUTh
o01iee pemieHre 1 pasperiath KOH(QIUKTB HA OCHOBE COTJIACOBAHUS MO3UIIMHA M y4eTa MHTEPECOB;
CIIylIaTh napTHepa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;
dopmupoBaHusl yueOHON M OOIIENOIb30BATEIHCKON KOMIETEHTHOCTH B OOJIACTH HMCIIOJIb30BAHUS
MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (MK T-komnerenTHOCTH);

NEPBOHAYAJILHOTO TPEJCTaBIECHUsI 00 HIesAX U O METOJaX MaTeMaTHKH Kak 00 yHHBEpCaJIbHOM
A3bIKE HAYKU U TEXHUKU;

Pa3BUTHSI CIIOCOOHOCTH BUIETh MAaTEMAaTHUECKYIO 3a/1auy B IPYTUX JUCLUUIUIMHAX, B OKpPYXKarolei
KHU3HHU;

10) yMeHUST HaXOQWTh B pa3IMYHBIX HMCTOYHHMKAX HH(MOpMALUIO, HEOOXOIUMYIO ISl pPEIICHHS

MaTeMaTHYECKUX NpoOJeM, U TMPEACTaBIATH €€ B IMOHATHOH (opMe; NMPUHMMATh pEIICHHE B
YCJIOBHSIX HETIOJHOW M U30BITOYHON, TOUHON M BEPOATHOCTHON MHGMOPMAIINH;



11) yMeHUs IOHUMATh U UCIIOJIb30BAaTh MAaTEMAaTHYECKUE CPEIICTBA HAINISAJHOCTH (PUCYHKH, YEPTEXKH,

CXEMBI U JIp.) AJIsl WUTIOCTPALMK, HHTEPIIPETallUU, apTyMEHTaI1H;

12) yMeHUs BBIBUTATh TUIOTE3bl NMPH PELHICHUU YYEOHBIX 33aJad M MOHUMAHUS HEOOXOJMMOCTH HX

MIPOBEPKU;

13) moHMMaHHMs CYLTHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U YMEHHSI JICHCTBOBATh B COOTBETCTBHUH C

MMPECATOKEHHBIM aJITOPUTMOM;

14) yMeHUST CaMOCTOSITEIIBHO CTaBUTh IICNM, BBIOMPATh W CO3/1aBaTh AaITOPUTMBI JIJIsl PELICHUS

MaTEMaTHYCCKUX HpO6J'I€M;

15) criocoOHOCTH TUIAHUPOBAaTh M OCYLIECTBIATH IEATEIBHOCTH, HANPABICHHYIO Ha pEIICHUE 3a1ad

HCCIICA0BATCIIBCKOI'0 XapaKTepa,

npeomemmuuwie:

1)

2)

3)

4)
5)

6)

yMeHusl paboTaTh ¢ MAaTeMaTUYECKUM TEKCTOM (CTPYKTYpUpOBaHHE, M3BJICUEHHE HEOOXOAMMOMN
uH(pOpMaIlMK), TOYHO W TPAMOTHO BBHIpAXaTh CBOM MBICIM B YCTHOW W THUCHBMEHHOW peuH,
NPUMEHSISI MaTeMaTU4YeCKyl0 TEPMHUHOJOTHUIO M CHMBOJMKY, HCIIOJIb30BAaTh Pa3jIMUYHbIC SI3bIKU
MaTEMaTHKH (CIIOBECHBIM, CUMBOJIMICCKUH, TpaduuecKuii), pa3BUTHS CIIOCOOHOCTH 00OCHOBHIBATH
CYXKICHHSI, IPOBOJUTH KJIaCCU(UKAIIHIO;

BJIQJICHUS 0a30BBIM MOHATHWHBIM aIlllapaToM: UMETh MPEICTaBICHUE O YUCIIe, APOOH, MPOICHTAX,
00 OCHOBHBIX I€OMETPHUYECKUX O00BEKTaxX (TOuKa, MpsimMasi, TIOMaHasi, Yyroj, MHOTOYTOJbHUK, KPYT,
OKpPYXHOCTh, Imap, chepa wu mp.); GOPMUPOBAHHUS TPEIACTABICHUNA O CTATUCTHYCCKHUX
3aKOHOMEPHOCTSIX B PEaIbHOM MUPE U Pa3IMUHBIX CIIOCO0aX X U3YUCHUS;

YMEHHSI BBITIOJIHATH apu(METHUECKHE TPEOOPa30BaHUs PAIIMOHATBHBIX BEIPAKESHUH, IPUMEHSITH X
JUIsL pelieHusi y4eOHbIX MaTeMaTU4YeCKUX 3a/ad W 3ajad, BOSHHUKAIOUIMX B CMEXHBIX Y4eOHBIX
npeaMeTax;

YMEHHSI TT0JIb30BAThCS M3yYEHHBIMU MaTeMaTUYECKUMU (HOpMYIIaMu;

3HAHUSI OCHOBHBIX CITIOCOOOB MPE/ICTABIICHUS U aHAJIM3a CTATUCTUYECKHUX JaHHBIX; YMEHHUS PellaTh
3a/1a4¥ ¢ MMOMOIIIBIO TIepedopa BCEX BOZMOKHBIX BApUAHTOB;

YMEHUS TPUMEHSTh HM3YUYCHHBIC TMOHATHS, PE3yNbTaThl U METOJbl TPU pEHICHUU 3aJad U3
pa3IMYHBIX pa3leJoB Kypca, B TOM YHCIE 3aJad, HE CBOJALIUMXCS K HEMNOCPEIACTBEHHOMY
MIPUMEHEHHUIO0 U3BECTHBIX aJITOPUTMOB.



2. Conep:xanme y4e0HOro Kypca

5 kiace
1. Jlunuu

JIunauu Ha mockoctH. [Ipsamas. Otpesok. Jlyu. Ennnunnel usmepenus anunel. JyinHa orpeska. JinHa tomaHol. OKpyKHOCTb.

OcHogHas yens - pa3BUTh NPEICTABICHUE O JTUHUH, IPOJOJIKUTH (POpMHUpOBaHHE rpapUUECKUX HABBIKOB U U3MEPHUTEIbHBIX YMEHUH.
2. Hamypanvnusie uucia.

Harypanbnble uncna u Hyab. JleciTuunas cucrema cuucieHus. Pumckas aymepauus. Psg HatypansHbix uncen. CpaBHeHne. OKpyrieHUue HaTypajbHbIX
grcen. [lepeGop BO3MOXKHBIX BAPHAHTOB.

OcHogHas yenp — CUCTEMATU3UPOBATh U PA3BUTh 3HAHUS YUYalIMXCA O HATYpPaJbHBIX YHUCIIaX, HAYYUTh YUTATh U 3alHCHIBaTh OOJBIIME YHUCIA,
CpPaBHUBATh M OKPYIJIATH, O3HAKOMHUTH C J3JIEMEHTAPHBIMU TMPUEMaMU MPUKUIKA W OIEHKH Pe3yJIbTaTOB BBIYMCICHHM, M300pa)xkaTh YHUCIIa TOYKAMHU Ha
KOOpJIUHATHOHU MpAMOH, chopMHpOBaTh MepBOHAYATbHbIC HABBIKU PEIICHHs] KOMOMHATOPHBIX 33/a4 C MOMOIIBI0 Iepedopa BO3MOXKHBIX BAPUAHTOB.

3. [lelicmeus ¢ HAMYPATLHLIMU YUCTAMU.

ApudmeTnueckue IEHCTBUS ¢ HaTypalbHBIMU yiciaMu. CBOMCTBa ciioxeHus U yMHOxkeHus. KBaapart u ky0 yncna. YucnoBbie BoipaxeHus. CTENEHb C
HaTypaJibHBIM MTOKa3aTesieM. Pemenue apudmernueckux 3aaad. 3agauu Ha ABUKEHUE. ENMHUIIBI U3MEPEHHs] BpEMEHHU U CKOPOCTH. [[ITUTEIBbHOCTD MPOIIECCOB B
OKpPY’KaroIlleM MHpE.

OcHosHas yenb — 3aKPENUTh U PA3BUTh HABBIKK apU(PMETUUECKUX JEHCTBUM C HATypaIbHBIMHU YUCJIAMH, YIIyOUTh HABBIKUA PEIICHUSI TEKCTOBBIX 3a/1a4
apru(PMETHIECKUM CITOCOOOM.

4. Hcnonvzoeanue ceoticms 0elicmeutl npu 8bl4UCIeHUSIX.

3akoHbI apu(PMETUYECKUX NEUCTBUN: TEPEeMECTUTENbHbBIN, COYeTaTeIbHBIN, paclpeaeTuTeNbHbIN. UncnoBbie BhIpaKeHUS, TOPSAOK JEHCTBUN B HUX,
UCHoJib30BaHue cKOOOK. TekcToBble 3a1aun. Penienne TeKCTOBBIX 33/1a4 apuMeTHIecKuM criocoooM. 3aaun Ha YacTH. 3aJauu Ha ypaBHUBAHHE.

OcHogHas yenb — pacHIUPUTH MPEJCTABICHUE yUYAIIMXCS O CBOMCTBaX apu(METHUYECKHUX ICHCTBHIA, MPOJEMOHCTPHUPOBATH BO3MOKHOCTh MMPUMEHEHHUS
CBOMCTB ISl MPeoOpa30BaHUs YUCIOBBIX BBIPAKEHUH.

5. MuozoyzonvHuku.

VYron. Octpeie, Tymnble U npsiMble yribl. buccekrpuca yrina. U3mepeHue u mocTpoeHue yriioB ¢ MOMOIIBI0 TpaHCOPTUpa. MHOroyronsHUKH. [lepumetp
MHOT'OYTOJIbHHUKA.

OcHosHnas yenb — TMO3HAKOMHUTH YUYaIIUXCSl ¢ HOBOM T€OMETPUYECKON (DUTYpON — YIJIOM; BECTH MOHSTHE OMCCEKTPHUCHI yTila; Hay4YUTh PACIO3HABATH
OCTpBbIE, TYIIbIE U MPSMBIE YTJIbl, CTPOUTHh U U3MEPSATH HA TJIa3; pa3BUTh MPEACTABICHUE O MHOTOYTOJIbHUKE.

6. /lenrumocmo uucer.

JenuMocTh HaTypaibHbIX yncen. Jenutenu yncna. Haubonpmmii oOmuii AenuTenb U HauMeHblnee oOiiee kpaTHoe. [IpocTeie U cocTaBHBIE YHCIIA.
[Ipusnaku genmumoctu Ha 2, 3, 5, 9, 10. Tabnuma npocTeix yucen. Pa3noxenne HaTypaaIbHOTO YKCIIa Ha TPOCThIE MHOXKHUTENHU. JleleHne ¢ 0CTaTKOM

OcHogHasi yenb — TO3HAKOMUTH YYAIIUXCS C MPOCTEUIINMH TOHSATHUSMH, CBSI3aHHBIMU C TIOHATHEM ACTUMOCTH 4YHCNa (JIeIUTh, MPOCTOE YHCIO,
pasioKeHNe Ha MHOXKUTEITH, MPU3HAKU JIETUMOCTH).

7. TpeyzonvHuku u uemvipexy20ibHUKU.

[IpssMoyTONIBHBIC, OCTPOYTOJIBHBIE U TYMOYTOJbHBIE TPEYTOJbHUKH. PaBHOOEApPEHHBIE U PABHOCTOPOHHHE TpeyronsHukH. [Ipsmoyronsauk. KBagpar.

[Tnomane. Exuaniel m3mepenus miomany. [hnomans npsimoyronsauka. PaBenctso Quryp.



OcnoséHas yenp — MO3HAKOMUTH y4aIIUXCS C KIacCU(pUKAIMEeH TPEYroJIbHUKOB M0 CTOPOHAM M YIJlaM; Pa3BHUTh MPEACTABICHUE O MPSMOYTOJbHUKE;
chopMUPOBATh MOHITHE PABHBIX (PUTYp, MIIOMAAN (PUTYPBI; HAYUYUTh HAXOAMUTH IUIOUIAN MPSIMOYTOJIbHUKOB U (PUTYP, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB;
[I03HAKOMUTbH C €JUHULIAMH U3MEPEHUS TUIOIAAEH.

8. Apoou.
Hpobu. O6sikHOBeHHAs 1poOb. OcHOBHOE cBOMCTBO Apoou. CokparneHnue apooeit. [IpuBenenue anpodu Kk HOBOMy 3HameHareno. CpaBHEHUE APOOCH.

[ToHATHE M IPUMEPBI CTYYaWHBIX COOBITHH.

OcHosnas yenp — cHopMUPOBATh MOHATHE APOOM, MO3HAKOMHUTH YYAIIUXCS C OCHOBHBIM CBOMCTBOM ApOOM M HAyYWUTh NPUMEHSATH €ro IS
npeoOpa3oBanus aApoOei, HAyduTh MPUMEHATH €ro JUIsi peoOpazoBaHus IpoOel, HAyYUTh CpPaBHUBATH JApoOH; CHOPMUPOBATH HA MHTYHUTHBHOM YPOBHE
HavyaJIbHbIC BEPOSTHOCTHBIC MPECTABICHUSI.

9. eticmeus ¢ opobsimu.

Apudmerndeckue ASHCTBUS Hal OOBIKHOBEHHBIMH Apo0sMu. HaxoxkieHne 4acTy OT IEJI0ro | IIEJIOro 1Mo ero YacTh. Pemenne apudmMeTndecKkux 3aaad.
3aa4i Ha COBMECTHYIO paloTy.

OcHogHas yenb — HAYUYUTh YYAIIUXCS CI0KEHUIO, BBIYUTAHUIO, YMHOXKEHHIO U JIEJICHUIO OOBIKHOBEHHBIX U CMEIIAHHBIX JApo0eit; chopMUpPOBATh YMEHHE
pemiaTh 3aJja4i Ha HaX0XKI€HUE YaCTH 1EJI0T0 U LIEJIOTO IO €r0 YacTH.

10. Mrocoepannuku.

MuororpanHuky. HarmsiiHble TpencTaBiIeHHs O MPOCTPAHCTBEHHBIX TellaX: KyOe, MPsSMOYTOJbHOM Mapajulelienunese, Mpu3Me, MUpaMuje, mape,
cdepe, KoHyce, IIMHAPE. PazMepsl 00BEKTOB OKpY’KaIOIIEro Mupa (0T 3JieMeHTapHbIX YacTull 70 Beenennoit). [Ipumeps! pa3BepTok.

OcHosnas yenb — TO3HAKOMHTH YUYalIUXCS C TaKUMU TeJlaMU, Kak IIWIMHAP, KOHYC, map; chopmMupoBaTh MpeACTaBICHHE O MHOTOTPaHHUKE;
MO3HAKOMUTH CO Coco0aMu M300pa)KEHUSI TPOCTPAHCTBEHHBIX TEJ, B TOM YKCJEe HAYYUTh PACllO3HABATh MHOTOTPAHHUKU U UX JJIEMEHTHI TI0 TP OCKIIHOHHOMY
YepTeXKy; HAYYUTh H300pakaTh MUPAMUIY U TMapajuIeNICNUIe]l; MO3HAKOMHUTh C TMOHATHEM O0BbeMa W TPABUJIOM BBIUMCIEHHUS O0beMa MPSIMOYTOJIBHOTO
napajuieJenumnea.

11. Tabruyvr u ouacpammei.

[TpencraBienue JaHHBIX B B TAOIUI] U quarpamm. UTeHne U COCTaBJICHHE TaOJUIl U TUarPaMM.

Urenue Tabnuil ¢ AByMs Bxoaamu. Vcronp30BaHne B TaOIUIAX CICIIUATBHBIX CUMBOJIOB M 0003HaueHui. CtonbuaTeie nuarpaMmbl. CTaTUCTUYECKHE JIaHHBIE.

OcHosnas yenv — GOpMHUPOBAHUE YMEHUN U3BJICKATh HEOOXOAMMYIO HH(POPMAIIHIO U3 HECTIOXKHBIX TaOJIHUIl U CTOJIOUATHIX IUarpaMM.

6 kJaacc.
1. /Ipobu u npoyenmeoi.

Apudmernueckue aerctBust Haj IpodsimMu. OcHOBHBIE 3a1aun Ha JpoOu. [Ipouentsl. Haxoxnenue mporenta BenuuuHbl. CTosI0UaThie U KPYroOBHIE
JUarpaMMbl.

OCH06HLZE yeilb — SaerHI/ITB nu pa3BI/ITI) HaBBIKH )I@ﬁCTBI/ISI C O6I)IKHOBCHHI)IMI/I I[pO6$IMI/I, a TaK¥XKEC ITO3HAKOMUTH yanIHXCSI C ITIOHATHUEM npoueHTa.
2. Ilpamvie na nnockocmu u 8 npocmpancmee.

[lepecekarommecs npsmele. [lapamiensHusle npsMele. [locTpoenne napaienbHeIX U NMEPIEHAUKYISAPHBIX NpsAMbIX. Paccrosaue. EnquHuibel namepenns
JJIMHBI.



OcnosHnas yenv — CO3/1aTh y YUAIIUXCsl 3pUTENIbHBIE 00pa3bl BCeX KOHPUIypaluuid, CBSI3aHHBIX C B3AaUMHBIM PACIOJI0KEHHUEM MPSMBIX Ha IJIOCKOCTH U B
MIPOCTPAHCTBE.

3. Hecamuunwvie opoou.

Hecstuunas 1poOb. UTeHune U 3anuch JecITHUHBIX ApoOeil. Pelienre TeKCTOBBIX 3a/1a4 apu(METHYECKUM  CITOCOOOM.

OcnosHasi yenb — BBECTH NOHATHE AECATUYHOW ApoOH, BHIpaOOTAaTh HABBIKM YTEHHUS, 3alMCH W CPABHEHHS MACCATHYHBIX JpoOeH, IMpeacTaBICHHS
OOBIKHOBEHHBIX JIPOOEi 1eCATUUHBIMHU.
4. lleticmeus ¢ decsimuyHbMu OpooSMU.

CrnosxeHue, BBIUNTAaHUE, YMHOKEHHUE U JICJIEHUE JECATUUHBIX JIpoOeil. ApudmMerndeckue AeUCTBUS C AECATUYHBIMU JIpo0siMu. CpaBHEHHUE A€CATUY HBIX
npobeii. [IpencraBinenne qecATUYHON IpoOH B BUIEC OOBIKHOBEHHOM JpOoOH U OOBIKHOBEHHOW B BUJIC IECATUIHOM.

Oxpyrnenue yncen. OKpyrieHue 1ecATUYHbIX 1pobeil. [Ipukuaka u oleHka pe3yabTaToB BhluKciaeHUil. Pemenne apupmernyeckux 3aaau.
OcnosHas yenvb — chopMUPOBATH HABBIKU IEHCTBUI C IECITUYHBIMH IPOOSIMH, a TAK)KE PA3BUTh HABBIKH MPUKHUIKU M OI[CHKH.
5. Oxpyoicnocme.

B3aumHoe pacnionoxeHnue npsiMon U OKpYy>KHOCTH, IBYX okpyxHocTel. [loctpoenue TpeyronsHuka. Kpyrisle tena.

OcHogHas yenv — cO3[0aTh Yy YYallUXCsl 3pUTENbHBIE OOpa3bl OCHOBHBIX KOH(MUTypaluii, CBA3aHHBIX C B3aUMHBIM DPACIIOJIOKEHHEM NPSIMON H
OKPY>KHOCTH, IBYX OKPY>XHOCTEH Ha IJIOCKOCTH; HAYYUTh CTPOUTH TPEYTOJIBHUK 10 TPEM CTOPOHAM, CPOPMHUPOBATH MPEACTABICHUE O KPYTIIBIX Telax.

6. Omuowenus u npoyeHmol.

OtHomenue. Buipaxkenne oTHOmIeHUs1 B mporeHrtax. [lenenne B manHoM oTHomeHuH. [Ipornentsl. OCHOBHBIE 3a7a4M HA MPOLEHTH. HaxoxmeHue
MPOLIEHTA OT BEJIMYUHBI, BEJIMYUHBI 10 €€ MIPOLICHTY.

OcHognas yenb — HAy4YUTh HAXOAUTh OTHOIIEHHE JABYX BEJIMYUH U BBIPAKATh €r0 B MPOIECHTAX.

7. Cummempus.

Oceas cummertpusi. Ocb cummeTpun purypsl. [loctpoenus uupkynem u nuHerkoi. LlentpanbHas cummerpust. [nockocTs cummeTpun.

OcnosHnas yenb — NO3HAKOMUTD y4alllUXCs C OCHOBHBIMHM BHUJaMU CUMMETPUH Ha MJIOCKOCTH W B MPOCTPAHCTBE, aTh MPEACTaBIEHUE O CUMMETPHU B
OKpY’KaroIleM MHpeE, pa3BUTh MPOCTPAHCTBEHHOE U KOHCTPYKTUBHOE MBITIIJICHHE.

8. Ilenvie uucna.

Lenbie yrcna: MOJIOKUTENBHBIC U OTPUIIATEIbHBIE U HYTb. CpaBHEHHE HENbIX yncell. ApupMeTHIecKre AEUCTBUS C HEIBIMHA YHCIIaMH.
OcnosHas yenb — MOTUBHPOBATH BBEACHUE MOJOXKUTENIBHBIX U OTPULIATENIBHBIX YUCel, c(hOpMUPOBATh YMEHUE BBIOIHATH JEMCTBUS C LEIbIMH YHCIaMH.
9. Kombunamopuxa. Cnyuatinvle coobimus.

Pemenne koMOMHATOPHBIX 3a/1a4. KoMOMHATOpHOE NPaBUIIO YMHOXKEHHS. DKCIEPUMEHTHI CO CIYyYalHBIMU COOBITUSMH.

OcHogHas yenb — pa3BUTh YMEHHs peuiaTb KOMOMHATOpPHBIE 3a7aud METOJIOM IOJHOro rnepedopa BapUaHTOB, MO3HAKOMHUTH C MPUEMOM pEIICHHS
KOMOMHATOPHBIX 33724 YMHOXXEHHEM.

10. PayuonanvHhule wucia.

Parnmonansueie yncna. [IporuBononoxxueie ynciaa. Moy uncia (abcontoTHas BennuuHa) yucia. CpaBHEHHE pallMOHAIBHBIX yHcel. M3o00paxeHue
qucesl TOUKaMH Ha IpsMoi. ApudMeTndeckre AecTBUs HaJ paloHalbHbIMU ynciaMu. CBoiicTBa apudmernyeckux aeiicTBuil. Pemenne apudmeTnyeckux
3ajau. [IpsmoyronpHas cucteMa KOOpAWHAT Ha TIOCKOCTH. CTeneHb YHcia ¢ HEeNIbIM MTOKa3aTeIeM.

OcnosHnas yenb — BBIPAOOTATh HABBIKH JICHCTBHUIN C TOJIOKUTEIFHBIMA M OTPULIATEILHBIMHU YUCIIaMH, c(HOPMUPOBATH MPEICTABICHHE O KOOPIUHATAX,
MO3HAKOMUTH C IPSIMOYTOJILHOM CUCTEMOM KOOPAMHAT Ha TNIOCKOCTH.

11. Bykevl u ¢hopmyei.



[Ipumenenne OykB AJIs 3alIMCH MaTeMaTHUECKUX BBIpAXEHUU U nipeuiokeHnit. @opmynsl. Beraucnenue o gpopmynam. @opMyibl JUIMHEL OKPYKHOCTH

u wiomaau kpyra. Ypasaenue. Kopeub ypaBuenus. [IpencraBienre 3aBUCUMOCTH MEXy BETUYMHAMU B BUJE (GOPMYIL.

Ocnosnas yenv - chopMupoOBaTh MEpBOHAYATBHBIC HABBIKH UCIOIB30BAHUS OYKB IIPU 3aITUCH MAaTEeMAaTHUECKUX BBIPAKECHUHN U MIPEUIOKEHUH.

12. Muoeoyeonbhuxku u MHO202PAHHUKU.
Cymma yriioB TpeyronbHuka. [lapannenorpamm. IlpaBunbabie MHOroyroiasHuku. Ilnomanu. Ilpusma.

OcHnognas yenb — 0000IIUTH M HAYYUTh IPUMEHSTh IPUOOPETEHHBIE TE€OMETPUUECKHIE 3HAHUS YMEHHUSI IPU U3Y4YEHUH HOBBIX (DUTYP U UX CBOMCTB.

3. TemaTuuyeckoe IJIAHUPOBAHUE

5 kiacc (5 yacoB B Hejgen10, Bcero 175 yacoB)

No Haumenosanue Kon-¢o Xapaxkmepucmuka 0CHOBHbBIX 6U008 Koauuecmeo
memaol qyacoe oesamenbHOCmu YUECHUKa (Ha YPOBHe ylleﬁl'lblx KOHmpOoJ/lbHblX
delicmeuii) Meponpusamuil
1 Hunuu. 7 Pacno3naBaTh Ha yepTeKax, pUCyHKax NPsSAMYIO, YaCTH
NPSAMOM, OKPY>KHOCTb. I [pMBOIUTE IPUMEPHI aHAJIOT OB
11 Pasnoobpasmbtit Mup mamnit | 1 OpsIMO#T M OKPYXKHOCTH B OKpy»aromieM mupe. M300paxkars
17 Tipsas, UacTi Tpanof. > UX C I/ICHO;]]LSOBaHI/IeM YepPTEKHBIX MHCTPYMEHTOB, Ha
S KieT9aToil Oymare. Mi3MepsTh ¢ MOMOIIBIO HHCTPYMEHTOB U
CPaBHMBATH JJIMHBI OTPE3KOB. CTPOUTH OTPE3KH 3aJlaHHON
13 JUMHA THHHM. 2 JUTAHBIL, IPOBOUTH OKPYKHOCTH 3aJaHHOTO PaJIHyca.
BripaxkaTb O/THH €IMHUIIBI H3MEPEHHS [UIMH Yepe3 JApyTHe.
1.4 OKpyXHOCTb. 1
O030p ¥ KOHTPOJIb. 1
2. Hamypansnsie uucna. 12 Yurarh U 3aIUCHIBATH HATYPAIbHBIC YNCIIa, CPABHUBATD H Bxopsimiuii KOHTPOJIBHBIH
yrnopsiiounBarh Ux. OMUCHIBATH CBOMNCTBA HATYPAIBHOTO cpes.
2.1 Kax sanmcpiBator 1 untaror | 2 psazna. YepTUTh KOOPAMHATHYIO PSAMYIO, H300paKaTh mcia
HaTypaJIbHBIC YHCIIa TOYKAaMH Ha KOOPJWHATHOM TIPAMOM, HAXOUTH KOOPIMHATEI
57 Harmy pastbmiit pan, > OTMEYeHHOHN TOUYKU. OKPYIIISITh HATypaIbHbIC YUCIA.
CpaBieHue HATYpaTbHbIX Perrate KOMOMHATOPHBIE 33/1a9H C IOMOIIBIO TTepebopa Beex
aricen. BO3MOXKHBIX BapHAHTOB. MO/ICIMPOBATE X0/ PELICHHS C
MOMOIIIBIO PHCYHKa, C TOMOIIBIO IepeBa BO3ZMOKHBIX




2.3 Yuciia ¥ TOUKH Ha MPAMOH. | 2 BapHaHTOB. K.p. HarypanbHble yncia.
JIvuaum.
2.4 OxpyrieHue HaTypaJbHbIX | 2
YrCeT.
2.5 Pemenne komOuHaTopHbIX | 3
3a/1ad.
O030p ¥ KOHTPOJIb. 1
3. Heiicmeusn c 25 BrimonusaTs apudmMeTrnueckue AeHCTBHA C HATYPaIbHBIMU K.p.HeiicTBus ¢
HAmMypaibHbIMU YUCTIAMU. YrCcIaMH, BEIYMCIATE 3HaYeHUs creneneld. HaxonuTs HATypaJbHBIMU YUCIIAMH.
3HAYEHSI YUCIIOBBIX BBIPAKEHUH, COMEPIKAIINX IEHCTBHS
31 Cnoxenue 1 BbIMHTAHHE. 4 pas3HbIX CTyIEeHEeH, co ckoOKamMu U 6e3 CKOOOK. BEIomHsTh
32 TV —————— 8 MIPUKUKY U OLIEHKY pe3yNbTaTa BBI‘II/ICJIQHHIZ,VHpHMeHﬂTB
MIPUEMBI IIPOBEPKH MPABHILHOCTH BHIYHCICHHM.
33 TopsiIOK ACHCTBHII B 4 HUccnenoBars npocteiiime YuciIoBbie 3aKOHOMEPHOCTH,
BEIUHCIIEHMSIX. WCTIOJIB3YS YUCIIOBBIE SKCIIEPUMEHTHI. Y IOTPEOIIATh OYKBBI
JUIs 0003HAYEHUS YMCE, AJIS 3aMMCH OOLINX YTBEPIKICHUH.
3.4 CreneHs uucna. 3
Pematp TekcTOBBIE 330a9U apUPMETHIECKAM CIIOCOOOM,
35 3agauu Ha JIBHKEHHUE. 4 HCIIOJIB3YsI Pa3INYHBIE 3aBUCUMOCTH MEXK/Ty BEITMUMHAMH
(cxopocTb, BpeMs, pacCTosIHUE; padoTa,
O630p 1 KOHTPOIE 2 MPOU3BOUTEIBHOCTD, BpEMS U T.11.): aHATH3UPOBATH U
OCMBICJIHBATh TEKCT 3a]1a4H, NiepeopMyInpoBaTh yCIOBHUE,
M3BIIEKATh HEOOXOAUMYIO HH(POPMAIIHIO, MOJIEITHPOBATh
YCIIOBUE C TIOMOIIBIO CXEM, PUCYHKOB, peallbHBIX
MPEIMETOB; CTPOUTH JIOTHUECKYIO LETIOUKY PacCy KICHH;
KPUTHYECKH OLIEHUBATH ITOJIyYEHHBIH OTBET, OCYILECTBIISTD
CaMOKOHTPOIIb, IPOBEPSIsi OTBET HA COOTBETCTBUE YCIIOBUIO.
4, Hcnonvzoeanue ceoiicme 12 3anuchIBaTh CBOMCTBA apu()METHISCKIX JCHCTBUH C
Oeilicmeuil npu TOMOTIBI0 OYKB. DOPMYITHPOBATH U IPUMEHSTH MPABHIIA
GbIYUCTICHUAX. peoOpa3oBaHMsl YUCIOBBIX BEIPRXKEHUI HA OCHOBE CBOWCTB
apu(MeTndecKux AeUCTBUI. AHATM3UPOBATh U PACCYKIATh
4.1 CBoiicTBa CIIOKEHUS U 2

YMHOXCHUA.

B X0A€ UCCICOA0OBAaHHUA YHUCIOBBIX 3aKOHOMepHOCT€I7L
OCYH_ICCTBJ'IHTB CaMOKOHTPOJIb. MO}_'[CJ'II/IPOBS.TB ycCiioBue




4.2 Pacmpenenurensaoe 3 3a/la4d, UCTIOJIB3ys peabHbIe IPEAMETHI i PUCYHKHU. PemaTs
CBOHCTBO. TEKCTOBBIC 33/1a4H apU(PMETHIECKUM CIIOCOOOM.
4.3 3a/1aun Ha YACTH. 4
4.4 3ajaun Ha ypaBHUBAHHE. 2
0O0630p 1 KOHTPOJT. 1
5. Yenwvt u mnozoyzonvnuxu. 7 N3MepsTh ¢ NOMOILIBIO TPAHCIIOPTHPA U CPABHUBATH K.p. Ucnonb3oBanue
BEJIMYMHBI YII10B. CTPOUTH YIIIbI 3aJJAHHON BEJINYHHBI. CBOWCTB JICHiCTBUII HAZ
51 Kax obosnayator 1 2 Pewars 3a1auu Ha HAXOXKJIEHUE TPATyCHON MEPHI YIJIOB. yrcnaMu. YIisl U
CPaBHUBAIOT YTIBL. PacrnosHaBaTh MHOTOYTOIBHHKY HA YepTeKax, PUCYHKAX, MHOTOYTOIbHHUKH.
HaXOJUTh WX aHAJIOTH B OKPYKAIOIEM MUpE.
5.2 Uzmepenmue yrios. 2 Py p
MonenupoBaTh MHOTOYTOJIEHUKH, UCTIONB3YS OyMary,
5.3 YTl 1 MHOTOYTOJIbHUKH. 2 IIPOBOJIOKY H JIp. BBIYHMCIIATE MEPUMETPBI
MHOT'OYTOJIbHUKOB.
O030p ¥ KOHTPOJIb. 1
6. Henumocms yucen. 15 DopMyIHPOBATE OMPECIICHUS JEIUTENS U KPaTHOTO,
IIPOCTOTO ¥ COCTABHOTO YKCIIa, CBOMCTBA U IPU3HAKH
6.1 Aemntenn 1 kpaTHbe. 3 nenuMocTtd. Mcronb30BaTh TaOIHITy MPOCTHIX YHCEN.
[IpoBOIUTE HECTIOXKHBIE UCCIICIOBAHUS, OTIUPASICH HA
6.2 [IpocTeie u cocTaBHBIE 2 pOBOAL A ’ p
wiena YHUCIIOBBIE KCTIepuMeHTHI. Kitaccudummpoparts
' HaTypaJlbHbIe YHCIa (YETHBIC U HEYETHBIE, TT0 OCTATKaM OT
6.3 CBOiiCTBA JIEIMMOCTH. 2 neneHus Ha 3 u T.11.). Jloka3eIBaTh U OMPOBEPTaTh C
ITOMOIIIHIO KOHTPIIPUMEPOB YTBEPIKIACHHS O JIETUMOCTH
6.4 [pusHaku 1ETMMOCTH. 3 yucen. KoHcTpynpoBaTh MaTEMaTHUECKUE MPEIIOKEHUS C
MTOMOILBIO CBSI30K «H», KUY, «ECIIH. .., TO...». PemaTs
6.5 Jenenue ¢ octaTkoM. 3
3aj]]auu, CBSI3aHHBIE C JISTTUMOCTBIO YUCET.
Paznrie apudpmeTnueckue 1
3aJa4u.
O030p ¥ KOHTPOJIb. 2
1. Tpeyzonvnuxku u 9 Pacno3naBaTh TpeyroabHUKU U YETHIPEXYTOIBHUKN Ha K.p. denumocTs uuncen.




Yemulpexy2obHUKU. YyepTekax U pUCYHKax, IPUBOIAUTH MIPUMEPHI aHAJIOTOB 3TUX | TpeyroibHUKH U
¢buryp B okpyxatomiem mupe. M300paxars TpEyrolbHUKH U | YeTBIPEXYTOIBHUKH.
7.1 TpeyroabHuky u ux BUmbL. | 2 YeTHIPEXYTOJIBHUKN OT PYKH U C UCTIOJIb30BaHUEM
75 TTpAMOYTONBHIKN. > YEepTEeIKHBIX HHCTPYMECHTOB Ha HEJIMHOBAHHOMW M KJIETYaTOU
Oymare; MOZIEHUPOBaTh, UCIONB3ys Oymary, MIacTUIINH,
7.3 PageHCTBO (uryp. 1 MpOBOJIOKY U Jip. MccnenoBarh CBOMCTBA TPEYTOJIBHUKOB U
YeTHIPEXYTOJILHUKOB ITyTEM 3KCIIEPUMEHTa, HAOIIOACHHS,
7.4 [Tnomane npsMoyronbHuka. | 3 U3MEPCHUS, MOJICIUPOBAHMS, B TOM YHCIIC C
HCTIOJIb30BaHNEM KOMITLIOTEPHBIX POrpaMM. BEIUUCIATS
0O0630p 1 KOHTPOJT. 1
IUTOINAAN TPSMOYTOJILHUKOB. BBIpaxaTs OHU ¢TUHHIIBI
M3MEpEHUsI TUIOIAAN Yepe3 Apyrue. Pemars 3a1a4u Ha
HaxoXJIeHue 1omaaei. M3o0paxkaTts paBHbIe HUTYPEIL.
KoHcTpynpoBaTs OpHaAMEHTHI U TAPKETHI (OT PYKH U C
ITOMOIIIBIO KOMITEIOTEPA).
8. Jlpoou. 23 MonenupoBath B rpad)u4ecKoi, mpeaMeTHOMH hopme K.p. Apo6u.
MOHSTHSI U CBONCTBA, CBSI3aHHBIC C MOHATHEM Tpeyro’abHUKY U
8.1 Honu. 2 OOBIKHOBEHHBIC IPOOH. 3aNIMCHIBATH I YUTATh YeThIPEXyTOIbHUKH.
82 Uro TaKo0e AposH. 1 00OBIKHOBEHHBIE IpoOH. COOTHOCUTH IPOOU M TOYKH HA
KOOpJAMHATHOW nipsiMoii. DopMynupoBaTh, 3aMKUCHIBATE C
8.3 OCHOBHOE CBOJCTBO ApobH. | 5 MOMOIIBI0 OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOH JIpoOH.
[TpuMeHSITh pa3nHyYHbIE TPUEMbI CPABHEHHUS IPOOCH,
8.4 [TpuBenenue apobeit k 2 BBIOMpPas HauboJee MOAXOAAIINI B 3aBUCUMOCTH OT
o01eMy 3HaMeHaTelIo. KOHKPETHOH cuTyanuu. HaxoauTs crioco0 perieHus 3anad,
CBSI3aHHBIX C YIOPSJ0YMBAHUEM, CPAaBHEHUEM IpOoOeii.
8.5 CpaBHeHMe ApoOeii. 5
8.6 HatypanbsHeie uncna u 2
Jpoow.
CnyyaifHble COOBITHSL. 2
0O0630p 1 KOHTPOJTb. 1
9. eiicmeusn c opodamu. 36 MonenupoBath CIOXKEHHE U BeIYUTaHUE Ipo0deii ¢ momompio | K.p. JleiictBus ¢
pealbHBIX 00BEKTOB, PUCYHKOB, cxeM. DopMynupoBaTh, JpoOsIMHU.
9.1 CnoxxeHue U BHIYUTAHHE 7

3allMChIBATh C IIOMOIIBIO 6YKB ImpaBuJia ﬂeﬁCTBHﬁ C




poOeit. O0OBIKHOBEHHBIMH APOOSIMH. BEIUUCIATE 3HAUCHIS
YHUCIIOBBIX BBIPAKEHUH, COJIEPIKAIIUX TPOOH; IPUMEHSTh

9.2 Cwmemannbre I[p06H' 1 CBOMCTBa apI/I(bMeTI/IIIeCKI/IX JEeHUCTBUI 11 panroHaIn3alun

BBIYMCJICHHIA. KOMMCHTI/IpOBaTB XO0a BBIYHCIICHUA.
Hcnons3oBaTh IMPUCMBI ITPOBEPKU PE3YyJILTATOB. HpOBOI[I/ITL

9.3 CI10’keHHEe U BEIYUTAHUE 4

CMEIIIaHHBIX IPOOCH. .
HECJIOXKHBIC UCCIICIOBAHNUS, CBSI3aHHBIC CO CBOMCTBAMHU

9.4 VMHOKeHHE ApOGei. 5 JPOGHBIX YHCEN, OMMPASCH HA YHCIOBBIE SKCIIEPUMEHTHI.
Pemarh TEKCTOBBIE 3a/1a4H, COZIEPKAIIE APOOHBIE JaHHBIE.

9.5 Henenue npodeii. S Hcnonb30BaTh HPUEMBI PELICHHS 3a1a4 HA HAXOXKICHHE
YaCTH IEJIOr0 M IEJIOr0 MO €ro YacTH.

9.6 Haxoxpaenue gyactu nejaoro | 5

" OCJIOTO IO €ro 4YacCTu.

9.7 3aayn Ha COBMECTHYIO 4
pabory.
O030p ¥ KOHTPOJIb. 5
10. MHmuozozpannuku. 10 PacrioznaBaTh Ha 4epTekax, pUCYHKaX U B OKPYKarOIEM
MHpPE MHOTOrpaHHUKH. M300paXkaTh MHOTOTPAHHUKH Ha
10.1 T'eomerputeckne Tena n ux | 2 KJeTyartoi 6ymare. MoieMpoBaTh MHOTOTPAHHHUKH,
u300pakeHue. UCTIOJIB3Ys OyMary, IIACTHIIMH, TPOBOJIOKY U JIp.
10.2 [apannenenumen. 2 PaccmaTpuBaTh MpOCTENIIME CEUYEHUS IPOCTPAHCTBEHHBIX
UTYD, TOJyYaeMBbIE ITyTEM TIPEJAMETHOTO MU
10.3 O0BeM mapaieenunesa. 2 Quryp, oy Y P
KOMITHIOTEPHOTO MOJIEJIUPOBAHUSI, ONIPEIEISTh MX BUL.
10.4 Tupamma. 2 M3rotaBnMBaTh NPOCTPAHCTBEHHBIE (UIYPBI U3 Pa3BEPTOK;
pacro3HaBaTh pa3BepTKH Ky0a, napajieienuesna.
PasBepTku. 1 [TupamusisL.
O0630p 1 KOHTPOJIb. 1 HccnenoBarh U OMUCHIBATH CBOMCTBA MHOTOTPAHHUKOB,

HCTIONB3YS SKCIIEPUMEHT, HAOJII0IeHUE, U3MEPEHHE,
MozenupoBanue. Mcnonp30BaTe KOMIBIOTEPHOE
MOJIETTMPOBAHNE U KCIIEPUMEHT I U3yUYEHUS CBONCTB
MIPOCTPAHCTBEHHBIX TEJI.

Bruraucisats 00beMbI NnapauICJICuIiC10B. BBIpa)KaTL OJHH

eIUHUITEI 00beMa uepe3 npyrue. Pemars 3amaun Ha




HaxOoXJeHnEe 00HEMOB TIaPAIIICIICTIHIICIOB.

11. Tabnuywt u ouazpammot. 8 AHaTM3UPOBATh TOTOBBIC TAOMIIBI U AT PAMMEI,
CPaBHHBATh MEXy c000il TaHHBIE, XapaKTePU3YIOIINe
11.1 YreHue u cocTaBieHUE 3 HEKOTOPOE SBJICHUE MIIH TPOIIECC. BBIMOIHATE cOOp
Tabuui. WHGPOPMALIUK B HECTIOXKHBIX CIYYasix; 3alOJHATh IPOCTHIC
TaOIUIIBL, CIIEAYS MHCTPYKIIHH.
11.2 JluarpamMmel. 2
11.3 Onpoc 00IIECTBEHHOTO 3
MHEHHUSL.
O030p ¥ KOHTPOJIb. 2
12. Iloemopenue. Hmozosasn 11 K.p. lloemopenue
Koumpobhasn paboma 3a Mmamepuana Kypca 5
200. knacca. Mnozozpannuxu
Hmozo 175

6 kiacce (5 yacoB B Hexen0, Bcero 175 yacos)

No Has3zeanue memot Kon-60 | Xapakmepucmuka oCHOBHbIX U008 Konuuecmeo
uacoe deamenvHocmu YUYeHUKa (Ha Yypoeéne KOoHmpoJlbHblX
YueoHbIX Oelicmeuil) Meponpusamuil
1. leOﬁI/I U MPOLEHTHI 21 ITpeoOpa3oBbIBaTh, CPABHUBATE H
YIOPSII0YNBATH OOBIKHOBEHHBIE JPOOH; . .
11 Uto MBI 3HAaeM 0 Jpo0six 4 BBITIONHSATH BEIYHUCIICHHS C APOOSIMU; BXox1HO# KOHTPONBHEIA Cpe3
HCCIIE/IOBATh YHCIIOBBIE 3aKOHOMEPHOCTH;
12 Borancnenns ¢ apobamu 2 UCIIOJIB30BAaTh IPUEMBI PELIEHHs] OCHOBHBIX
13 MHOroTaRHbIE, ApOOH 5 3a71a4 Ha Jpodu. OOBACHATB, YTO TAKOE
MPOLIEHT, YIOTPEOISTH 000POTHI pEUr CO
14 OCHOBHBIC 3aJa4y Ha ,Z[p06I/I 3 CJIOBOM «ITPOLICHT). BpraX(aTb IIPOLCHTEI B




15 UT0 Takoe MPOICHT 6 Ipo0sX 1 poOu B TIporieHTax. Pemars 3amadmn K.p. 1pobu u mpoIieHTHI
Ha HaXOXKJICHHUE MPOICHTOB OT BEJIMYUHEI.
1.6 CronbyaTtbie 1 KPYroBbIE AUATPAMMBI 2 V3B1eKaTh HHOPMAIIHIO M3 TAGIHI 1
JHarpaMM, BBIIIOJIHATH BEIYMCIIEHHUS 110
0030p ¥ KOHTPOJIb 2 pamM,
TaOJIMYHBIM JTaHHBIM; OTPEACIISATH 110
IrarpaMMe HanOoJIbIliee M HAMMCEHBIIIEe 13
MPEICTABICHHBIX JaHHBIX.
2_ HpﬂMLIe HA IIJIOCKOCTU U B 7 Pacno3nasartn CJIy4ad B3aUMHOTI'O
PaCONOXKEHUSI IBYX NPSMBIX. M300paxkaTh 1Be
NPOCTPAHCTBE
MEPECEKAIOIIUECS MPSAMBIC, CTPOUTH NPSIMYIO,
21 TlepeceKatolHecs IpsMbIe 2 MIEPIICHIUKYISPHYIO JAHHOH, TapauIeIbHYIO
JTaHHOU. MI3MepsATh pacCTOSHUE MEKITY ABYMS
2.2 [NapamnenbHble IPsSMbIC 2 TOYKAMH, OT TOYKH JI0 MPSIMON, MEKIY ABYMS
MapauIeTbHBIMA TIPSIMBIMH.
2.3 Paccrosinue 2
0O0630p 1 KOHTPOITb 1
3. I[eCﬂTH‘leIe IlpOﬁI/I 11 3anuchiBaTh U YUTATh JIECATHUHBIC IPOOH. K.p. necsatuansie npodu.
N3o0paxars necsiTuaHbe IPOOH TOYKAMH Ha [IpsiMbIe Ha MIIIOCKOCTH.
3.1 JecstuuHas 3anuch Apodeit 3 KOOpAMHATHOH npsmou. [Ipencrapnsate
OOBIKHOBEHHBIC JPOOU B BUIC JCCITUYHBIX U
3.2 JecsTuuHble 1poOH M METpUYECKasi CHCTEMa Mep 1 JECSTHYHBIE B BHIE OGHIKHOBEHHEIX.
= IIpuBOaNUTE IPUMEDPHI DKBUBAIIEHTHBIX
3.3 [lepeBos mecsaTHUHOM JpoOU B OOBIKHOBEHHYIO 2 PHBOA p . p
MIpeICTaBIeHNH ApoOHBIX yucen. CpaBHUBATH U
34 CpaBHeHHE JCCATUYHBIX Ipo0Oei 2 YHOPSII0YUBATH JECSATHIHbIC IPOOH.
Hcnosnb30BaTh 9KBUBAJICHTHBIE TPEACTABICHHUS
3ajaun Ha ypaBHUBaHHE 1 OpOOHBIX YHMCEN NPU X CPABHEHUH, TIPU
BBIYHCJICHUSX. BrIpakaTh OHH €MHULIBI
0030p ¥ KOHTPOJIb 2
HM3MEPEHMsI BEJIUYKHBI Yepe3 Apyrue (MeTphl B
KIJIOMETpax, MHHYTHI B 4acaX H T.IT)
4, JeiicTBHs ¢ J1eCATUYHBIMHU APOOAMHU 31 dopmynupoBaTh NpaBuiIa ISHCTBHI C
JECATHYHBIMU APOOSIMHU. BEIUUCIATH 3HAYCHUS
4.1 CrnoxeHHe U BEIYUTAHHUE JACCATUIHBIX ApoOeit 6 YUCIIOBBIX BRIPAKCHHH, COAEpPKAIIHIX APOOH; K.p. neiictBus ¢




4.2

YMHOKEHHE U AeJICHUE AeCITUIHON apoou Ha 10,
100 u 1.1.

4.3

YMHOXKEHHE TECATUIHBIX APOOCH

4.4

Jlenenue necaTHUHBIX APOOeCit

45

Jlenenuie mecATHIHBIX Apode (TTPoaoKEHHE)

4.6

OxpyriieHne IecATHIHBIX ApoOeit

4.7

3agaun Ha IBMIKEHHE

0O0630p 1 KOHTPOITb

MPUMEHSITH CBOHCTBA apU(METHICCKUX
JEUCTBUHN JU1s1 pAllMOHANIN3aLUK BEIYUCICHUM.
HUccnenoBath HeCI0KHBIE YHCIOBBIE
3aKOHOMEPHOCTH, MCTIONb3YS YHCIIOBHIE
AKCIICPUMEHTHI. BBIMOIHITE TPUKHUIIKY H
OIIEHKY PEe3yJbTAaTOB BEIYHCIEHHUA. OKPYTIIATH
JEeCATUYHBIC IPOOH, HAXOAUTH ECTUYHbIC
npuOIKeHUs] OOBIKHOBEHHBIX Ipobei. Perrats
TEKCTOBBIE 3a71a4¥ apU(HMETHICCKUM CITOCOO0M,
WCTONB3YS pa3IMYHbIC 3aBUCUMOCTH MEKAY
BEITMYNHAMU (CKOPOCTh, BPEMS, PACCTOSTHHE;
paboTta, MPON3BOAUTEIHLHOCTh, BPEMS H T.]1.);
aHaJM3UPOBATh U OCMBICIIMBAThH TEKCT 3a/1a4H,
niepeopmyupoBath ycinosue. M3BnexaTh
HE00X0IUMYI0 HH(POPMAITUIO, MOACITUPOBAThH
YCIIOBHE C ITIOMOIIBIO CXEM, PUCYHKOB,
PeaNbHBIX IPEIMETOB; CTPOUTD JIOTHUECKYIO
LETNOYKY pacCyKICHUH; KPUTHYECKH OIICHUBATH
TIOJTyYE€HHBIA OTBET, OCYIIECTBIIATh
CaMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHE ycIOBHIO. PemaTh 3a1aun Ha
HaXO0XJICHUE YacCTH, BEIPAKEHHOH JIECATUIHOM
JPOOBI0, OT TAHHOM BEIMYUHEL.

JECATHYHBIMU APOOSMHU.

OkpyKHOCTH

5.1

[Ipsmast 1 OKpY>KHOCTh

5.2

I[Be OKPY>XHOCTH Ha IJIOCKOCTH

5.3

ITocTpoeHune TpeyrojapHUKa

5.4

Kpyrnsie Tena

00630p ¥ KOHTPOJIb

Pacrio3naBaTh paziuyHbIe CITy4ad B3aHMHOTO
PacCIIOJIOKEHUS TIPSIMON U OKPYKHOCTH, JABYX
OKPYKHOCTE, N300pakaTh UX C IIOMOIIHIO
YEPTEKHBIX HHCTPYMEHTOB U OT PYKH.
PacnosnaBaTe nyuIMHIp, KOHYC, ap,
M300paxarb UX OT PyKH, MOJISITHPOBATh,
HCTIONB3Ys OyMary, IUIACTHIINH, TIPOBOJIOKY U
JIp. UCCIIEAOBATh U OMUCHIBATH CBOMCTBA
KPYTJIBIX T€Il, UCIIOJIb3Ys DKCIIEPUMEHT,
HaOII0/IeHNe, N3MEpPEeHNe, MOJIEINPOBAaHNUE, B
TOM YHCJI€ KOMIIBIOTEPHOE MOJICTUPOBAHNE.
PaccmarpuBaTh mpocreiiiime ceueHus: Kpyriiblx




TCJI, MOJTYYa€MBIC IIYTEM IIPEAMETHOIO U
KOMITBIOTECPHOI'0 MOACIIUPOBAHUSA, ONIPCACIIATH

WX BUJ.
0. OTHOLIEHUS " NMPOUEHTHbI 15 CocTaBiATh OTHOLICHUS, OOBSCHSATH CMBICI Kop.
Ka)X/I0T0 cocTaBlieHHOTO oTHowmeHus. Haxoaute | OxpyskHOCTh.OTHOLICHUS U
6.1 Uro Takoe OTHOLICHHUE 2 OTHOIIICHNE BEJIMYHH, PEIIaTh 3a/1a41 Ha TIPOLICHTHI.
JeJicHHEe BEIMYMHBI B TAHHOM OTHOILICHHH.
6.2 Hleneue B 1aHHOM OTHOLICHHH 3 OGBACHATH, UTO OKA3BIBAECT MAcIITad (KapThl,
6.3 «['naBHas» 3a7aua Ha TPOLIEHTHI 4 friana, Mo,uf:ﬂn). Bripasiath NpoUCHTE!
JNECATUIHON APOOBIO, IEPEXOTUTH OT
6.4 BripakeHue OTHOIIEHUS B MIPOIIEHTAX 4 JCCSATUIHOM APOOH K IIPOLICHTAM, PeIlaTh
3a]]a4i Ha BBIYHMCIICHUE MTPOIICHTA OT BEITMYMHEI
O0630p U KOHTPOIIb 2 ¥ BETMYUHEI 10 €€ TIPOLIEHTY, BEIPAXKATh
OTHOILICHUE JIBYX BEJIMYHH B ITPOLIEHTAX.
BEIMONHATE CaMOKOHTPOJIb TIPH HAX0XKICHUN
MPOLIEHTOB BEJIMYUHBI, HCIONB3YS TPUKHIKY.
7. CI/IMMeTpHﬂ 8 Haxonuts B 0KpysKarleM MUPE TUIOCKHUE U
MPOCTPAaHCTBEHHBIE CUMMETPHYHBIE (PUTYPBI.
7.1 OceBas cuMMeTpHs 2 PacnioznaBathb mtockue GuUrypsl,
CHMMETPUYHBIE OTHOCUTEIBHO TPSIMOH,
1.2 Ocb cummeTpun Guryper 2 OTHOCHTEIILHO TOYKH, CHMMETPHUYHbIE
73 TlerTpabHas cHMMETpi 3 OTHOCUTEIBHO HJIOCKOC‘:[I/I. Crpouts purypy, )
CHMMETPHUYHYIO JIAaHHOW OTHOCHUTEIIHHO MPSMOH,
OG30p 1 KOHTPOJIb 1 OTHOCUTENLHO TOYKH, C TOMOUIBIO
HWHCTPYMEHTOB, H300paXaTh OT PYKH.
KoHcTpynpoBaTs OpHaMEHTHI U TAPKETHI,
HCTOJB3Ys CBOMCTBO CHMMETPHH, B TOM YHCIIE
Ha KOMITBIOTEpE.
8. Boipaxkenus, popmy.ibl, ypaBHeHHS 15 Hcnonp30BaTh OyKBBI IIPH 3aIIUCH K.p. Cummerpus.
MaTeMaTHYECKUX BBIPAXCHUH U TpeANIoKeHui: | Bripaskenus, Gopmyisl,
8.1 O MaTeMaTHYECKOM SI3bIKE 2 MPUMEHSITH OYKBBI JJ1si 0003HAUSHHS YHCEIL, JUTS | YPaBHEHHS.
3amucH O0MIKX YTBEPKACHUH, COCTaBISAT
8.2 BykBeHHBIC BRIPAYKSHHS K YUCIOBBIC TOJICTAHOBKH 2

6YKB6HHLIC BBIPA’KCHHA 110 YCJIIOBUAM 3a1a4.




8.3 dopmyiiel. Beraucienus mo popmysiam 3 BbIYHCIATE YUCIIOBOE 3HAYCHHE OYKBEHHOTO
BBIpa)KEHUSI [TPU 33JaHHBIX 3HAUEHUSIX OYKB.
8.4 ®opMyIsl ATUHBI OKPYKHOCTH, TUIOIAAN Kpyra U 2 COCTABIATH GOPMYITHI, BEIPAKATOLIIIE
obbema wmapa 3aBUCHUMOCTH MEKAY BEJIMYMHAMH, BEIYUCIIAT
85 TUro TaKoe ypapHenie 7 o hopmynam. CTpOUTH peueBble KOHCTPYKLIUU
C MCIIOJIb30BAHUEM CIIOB « YPAaBHEHHUE), KKOPCHb
OG30p 1 KOHTPOJIb 2 ypaBHEeHUs». [IpoBepsITh, sBIsCTCS 1
yKa3aHHOE YHCJI0 KOPHEM ypaBHEHUs. PemaTs
IIPOCTENIINE YPaBHEHHS HA OCHOBE
3aBHCUMOCTEN MEXKITy KOMIIOHEHTAMH
apudmernyeckux aerictuii. CoCTaBIATh
MaTeMaTHYeCKHe MOAENH (ypaBHEHHS ) O
YCITIOBUSIM TEKCTOBBIX 3a/1a4.
9. Ieable uncaa 14 ITpuBOANTE NPUMEPHI UCIIOIL30BAHHUS B
OKpY’KaroIllleM MUPE IIEeTbIX YHCEI
9.1 Kakue uncna Ha3bIBaIOT LETBIMU 1 (TemnepaTypa, BHIUTPBILI-IIPOUTPHILL, BBILIE-
HWKE YPOBHS MOpS | T.II.). XapaKTepu30BaTh
9.2 CpaBHeHHE LeNbIX HHCel 2 MHOYECTBO LIeJIBIX unces. CpaBHUBATH,
93 oS —— 3 YIOPSA0YMBATH LIENbIE YHCIIA, HCIIONb3YS
KOOPJMHATHYIO MPSIMYIO KaK HATJSITHYIO OIOpY.
94 Briuntanue uensix yucen 3 DopmMyMpOBaTH NPaBUIA BEIYHCIICHUS C
LEJIBIMA YMCJIAMH, HAXOJUTh 3HAUCHHUS
9.5 YMHOKEHHUE U AETICHUE LENbIX YHCel 3 YUCIIOBBIX BBIPAKEHUH, COJIEpKAITUX NEUCTBUA
C LIEJIBIMH YHCIaMU. BBIUUCIAT 3HAUEHUS
00630p ¥ KOHTPOJIb 2 6 .
VKBEHHBIX BBIPAKCHUH MPH 3aJJaHHBIX [IEJTBIX
3HAYEHUSIX OYKB.
10. MuoxkecTBa. KOMﬁI/IHaTopI/lKa 8 IIpuBOAUTE NpHUMEPHI KOHEUHBIX U K.p. Lensle
0ECKOHEYHBIX MHOXKECTB U3 00J1aCTH yrcia.MHoxecTBa. KomOuna
10.1 TlousiTue MHOKECTBaA 1 HaTypaJbHbIX U 1eNbIX yncen. Haxoauth TOpHBIE 3a]1a4H.
00beIMHEHHUE U TTepecevYeHe KOHKPETHBIX
10.2 Oneparyin Haj MHOKeCTBaMH 2 MHOXecCTB. MIuIoCcTpupoBaTh TEOPETHKO-
10.3 Pemenue 3aga4 ¢ ToMoIIbI0 KpyroB Jilsiepa 2 MHOMKECTBCHHPIC TIOHATILL € TIOMOTLBIO KpYTOB

Otinepa. OOCYKAaTh COOTHOIICHHUS MEXKITY




10.4

KomOuHaTopHbIe 3a1a4u

0O0630p ¥ KOHTPOJIb

OCHOBHBIMHU YHCJIOBBIMH MHOXECTBaMH.
[IpuBOANTH TPUMEPHI HECTOKHBIX
Kkiaccu(uKauii U3 pa3IMyHbIX oOnacTel
XKU3HU. PemaTe KOMOMHATOPHBIE 3a0a4U
METOAOM nepedopa BapuaHTOB.

11.

Pannonaﬂbnme YucJji1a

16

111

Kakue uncna Ha3pIBarOT paoroHaJIbHBIMHA

11.2

CpaBHEHHE palMOHATIBHBIX yucen. Moaynb uncia

11.3

HelcTBus ¢ palluOHaIbHBIMA YUCIAMU

114

YT0 Takoe KOOpAUHATHI

115

[IpsMoyronpHBIE KOOPAUHATHI HA IJIOCKOCTU

0O0630p ¥ KOHTPOJIb

XapakTepru30BaTh MHOKECTBO PAllMOHAIBHBIX
yrcen. M300paxars MoI0KUTEIbHBIE U
OTpHUILIATEIIbHBIE PALIMOHAIBHBIE YUCIIa TOUKAMU
Ha KOOPJAMUHATHOH npsAMou. [IpuMmensTs u
IIOHUMATbh T€OMETPUYECKUI CMBICII TIOHATHS
MOJAYJIA YKCIla, HAXOOUTh MOYJIb
panoHanbpHoro uncna. CpaBHUBATh U
YHOPSAAOYMBATE PALIMOHAIBHBIE YHCTIA.
®opMyIMpOBaTh NIPaBUJIa BHIITOJIHEHUS
JIEUCTBUH C pallMOHATbHBIMU YUCJIaMU,
BBIYHCIIATH 3HAUYEHUS YNUCIIOBBIX BBIPaKECHUM,
CoJEpKallluX pa3Hbie AeucTBUs. [[puMeHsITh
CBOIMCTBA CII0KEHHS U YMHOKEHUS JUIsS
peoOpa3oBaHusI CyMM U IPOU3BEICHHM.
OOBSCHATH ¥ WILTFOCTPUPOBATH [TOHSATHE
MPSIMOYTOJIBHOM CHCTEMBI KOOPINHAT Ha
IIJIOCKOCTH, IOHUMATh U IIPUMEHATH B p€4U
COOTBETCTBYIOLIUE TEPMUHBI U CUMBOJIUKY.
CrtpouTh Ha KOOPAVMHATHOW TNIOCKOCTH TOYKU U
(durypsl 0 331aHHBIM KOOPIMHATAM,
OIPEJENATh KOOPAUHATHI TOUEK.

K.p. paunonanbHbie yncha.

12,

MHOFOYFOJIBHI/IKI/I H MHOI'OI'PAaHHUKH

10

121

[Tapamrenorpamm

12.2

IInomaau

12.3

[Ipuzma

Pacnio3HaBaTh Ha yepTekax, pUCYHKax, B
OKpY>KarollleM MUpPE HapajuIeIorpaMMBl,
MIPaBUIIbHBIE MHOTOTPAHHUKH, IPU3MBI.
Hzobpaxars reomerpuieckie QUTYpHI OT PYKU
U C UCTIONB30BaHUEM YEPTEKHBIX
HHCTPYMEHTOB. Mo1eIMpOBaTh
reoMeTpryYecKre 0ObEKThI, HCIIOJBb3Ys Oymary,




00630p 1 KOHTPOITH

IJIACTHJIMH, TTPOBOJIOKY U JP. UCCIIEI0BATh U
OIHCHIBATh CBOMCTBA FEOMETPUICCKUX (QUTYD,
HCIIOJB3YS SKCIIEPUMEHT, HaOII0ICHNE,
m3Mepenne. KoMImproTepHOE MOIETUPOBaHNE.
PaccmatpuBath npocreifiiiue ceueHust
MHOTOTPaHHHUKOB, TIOJy9YaeMbIe ITyTeM
NPEAMETHOIO UM KOMIIBIOTEPHOTO
MOJICIMPOBAHUS, OTIPEACNIATh UX BUJ.
H3roraBauBaTh MPU3MBI 3 Pa3BEPTOK;
pacIio3HaBaTh pa3BepTKH UIUHAPA U KOHYCA.
Pemats 3amaun Ha HaXO0XKICHUE TLIOMIAICH.

13.

IHoBTopenue. UTOroBbie KOHTPOJIbLHbIEC
padoThI (3a 1-e mosryroaue u 3a ron)

11

T'onoBas k.p.

HToro

175




4. YHEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YueOHO-MeTOANYECKOE 00ecIIeueHHue
Yyeouuku

ABTOp, Ha3BaHUE

T'on u3manus

Kou-Bo c1p.

Knacc

Hopodees I'. B., Hlapsirun U. @., CyBopoBa C. b. u ap.
Maremaruka. 5 knacc / ITog pen. I'. B. Jlopodeesa, U. @.
[MMapeiruna. — M.: IIpocBerenue

2016

Hopodees I'. B., apsirun U. @., Cysoposa C. b. u np.
Maremaruka. 6 knacc / I[Tog pen. I'. B. Jlopodeesa, U. @.
[MMapeiruna. — M.: IIpocBerenue

2016

YyeoHo-MeToAuYecKue nocoous

ABTOp, Ha3BaHUE

T'ox n3nanus

Knacc

bynumosuu E. A., Kysnenosa JI. B., Pocnosa JI. O.
Maremaruka. Pabouast Tetpanp. S5 kmacc. B 2 4. - M.:
[Ipocsemenune

2016

Nel -78

Ne2 -80

bynumosuu E. A., Kysumenosa JI. B., Pocmosa JI. O.
Maremaruka. Pabouast Tetpanp. 6 kmacc.. - M.: [IpocBemienue

2016

112

Kysznenosa JI. B., Munaesa C. C., Pocnosa JI. O. u ap.
Marematuka. JlugakTuueckue MaTepuansl. 5 kiacc. - M.:
IIpocsemenue

2016

128

Kysnenosa JI. B., Munaesa C. C., Pocnosa JI. O. u np.
Marematuka. Jlunaktuueckue matepuansl. 6 kimacc. - M.:
[Ipoceemienue

2016

144




Kysunenona JI. B., Munaesa C. C., Pocnosa JI. O. u ap.
Martematuka. TemaTnueckue TecTEL. 5 Kiacc. - M.:
[Ipocsemenue

2016

95

Ky3snenosa JI. B., Munaesa C. C., Pocnosa JI. O. u ap.
Maremaruka. Temarnyeckue TecThl. 6 Kiaacc. - M.:
[Ipocsemenue

2016

124

Kysnenona JI. B., Munaesa C. C., Pocnosa JI. O. u np.
Marematuka. KonTponbsHbie paboThl. 5 Kitacc. - M.
[Ipocsemenue

2016

63

Kysnemnora JI. B., Munaea C. C., Pocnosa JI. O. u np.
MaremaTtrnka. KoHtponmbHble paboTel. 6 kmacc. - M.:
[Ipocsemenue

2016

Mumnaea C. C. MaremaTtuka. Y CTHbIE yIIpa)KHEHHUA. S5 KJacc. -
M.: IIpocBenienue

2016

10.

Munaesa C. C. MaTtemaruka. Y cTHbIE ynpaXHEHHUs1. 6 Kiacc. -
M.: IIpocBenienue

2016

11.

CysopoBa C. b., Ky3znenosa JI. B.,, Munaesa C. C. u np.
MaremaTtuka. MeToauueckue_peKoMeHJauuu. S5 kiace. - M.:
IIpocsemenune

2016

12.

CysopoBa C. b., Ky3znenosa JI. B.,, Munaesa C. C. u np.
MaremaTnka. Meronuueckue pekoMeHaauuu. 6 xmacc. - M.:
IIpocsemenune

2016

13.

Tabnuue! M0 MaTeMaTHKe IJId 5-6 KJ1accoB

2008

14.

HOprCTLI BBIJAIOIIMXCS AesSITelIell MaTeMaTUKU

2008




15.

Kucenesa 10.A.Matematuka. [[eMOHCTpa-IIMOHHBIE TAOTHIIBI.
5-6 kymacchl (KOMITaKT-IHCK)

2011 5-6
16. | bespykosa O.JI., Jlenexun FO.B.MatemaTuka. 5-11 kaccsl.
Onumnuanabie 3a1a0us1. BapuanTtel 3ajaHuii ¢ pelIeHUsIMH U
oTBeTaMH (KOMIIAKT-IHCK) 2015 5-6
17. | YHuBepcanbHOE MyJIbTUMEIUIHOE TOCOOHE IO MaTEeMaTHKE. 5
kiacc. K mobomy yuebnnky. @I'OC (KOMIAKT-IHCK)
2014 5-6
18. WNHTepakTBHAs MaTeMaTuka. 5-8 Kjaacchl. Y paBHEHUS U
HepaeHcTBa. PI'OC (KOMIAKT-IHCK)
2013 5-6
19. | UuTepakTuBHAst MaTeMaTHKa. 5-8 kiacchl. OYHKIIMU U 2013 5-6
rpaduxu. PI'OC (KoMIIaKT-TUCK)
20. | UnrepakTuBHas MaTeMaTuka. 5-8 kimacchl. CTENEHN U KOPHH. 2013 5-6
®I'OC (KoMIaKT-AKCK)
21. | T'opaocraeBa A.M. , Jlapuna 3.C MaTtemMaTHUECKUE 3ara/IKH.
PazBuBaronye ynpaxxHeHus (KOMIAKT-IHCK)
2013 5-6
22. | O6pa3oBatenpHas komuiekuus 1C. Yaum apo6u. 5-7 kiaccel 2008 5-6
(KOMIIAKT-TUCK)
23. | OGpa3oBatenpHas kotekuus 1C. Yuumes pemaTs 3a1auu Ha 2008 5-6
JBUKEHHE (KOMIAKT-IHUCK)
24. | TlopTpeTsl BEIMKHUX YUEHBIX C KpaTKoW Ouorpadueit 2008 5-6

(KOMITaKT-TUCK)




DJIEKTPOHHBIE 00pa3oBaTe/ibHbIE PeCypchl, IPUMEHsieMble IPU U3YYCHUH NpeAMeTa

Tempbl, B U3y4eHUU

Ne HasBanue pecypca (aBTop, cchuika Ha IHTepHET-pecypc) KOTOPBIX IPUMEHSIETCS Kiacc
pecypc

1. Caiit denepanbHOro IeHTpa WHPOPMAIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB BCE TEMBI 5-6
(®LIMOP) http://fcior.edu.ru

2. Enunas xomnekuuss 1uudpoBbix oOpaszoBatenbHbix pecypcoB (EK  IIOP) BCE TEMBbI 5-6
http://school-collection.edu.ru

3. Ddenepanbubiii mopran «Poccuiickoe oOpazoBa-aue» http://www.edu.ru BCE TEMBI 5-6

4. VYunrensckuii mopran http://www.uchportal.ru/ BCE TEMBI 5-6

5. Coo0111ecTBO B3aMMOIIOMOIIK yuuTesei http://pedsovet.su BCE TEMBI 5-6

6. @®I'OC. Ypoku maTeMaTuku B cpeaneit mkone http://fgos-matematic.ucoz.ru BCE TEMBI 5-6

7. 3aByu.uno http://www.zavuch.ru BCE TEMBI 5-6

8. MesxayHapoHOe COO0IIeCTBO meaaroros « - Yuutensy http://ya-uchitel.ru BCE TEMBI 5-6

9. ®ectuBaip negarorndeckux uaeil «OTKpBITHIM YPOK» BCE TEMBI 5-6
http://festival.1september.ru

10. | CereBbie oOpa3zoBaTenbHbIe cO00IIEecTBa «OTKPHITHIN KITACC) BCE TEMBI 5-6

http://www.openclass.ru



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.uchportal.ru/
http://pedsovet.su/
http://fgos-matematic.ucoz.ru/
http://www.zavuch.ru/
http://ya-uchitel.ru/
http://festival.1september.ru/
http://www.openclass.ru/

Onncanue MaTepuaIbHO - TEXHHYECKOT0 o0ecredeHus1 00pa3oBaTeILHOIO Mmpoiecca
1. Kommbrotep.
2. MyJnbTUMEIUUHBIN TPOEKTOP.
3. Kosonku.
4. KOMIUJIEKT YepTEKHBIX MHCTPYMEHTOB.
5. Kommutext «Jlonu u npoOu»

5. [lnanupyemble pe3yabTaThl H3YUYEHHUs] Kypca MaTeMaTHKHU B 5 — 6 ki1accax

PQL(MOHaJleble qucia

Yuenuk nayuumcs:

1) noHUMaTh OCOOCHHOCTH JCCATHYHON CHCTEMBI CUMCIICHUS;

2) BIIAETh MOHATUSIMHU, CBI3aHHBIMH C ICIMMOCTBIO HATYPAIbHBIX YHCEIT;

3) BBIpaXATh YUCIA B IKBUBAJICHTHBIX (POPMaXx, BBIOMPast HAnOoJIee MOIXOASAIIYI0 B 3aBUCHMOCTH OT KOHKPETHOM CHTYaIlHH;

4) cpaBHHBATH M YIOPSIOYUBATH PAIlMOHATBHBIC YHCIIA,

5) BBITTIOJIHATH BBIYUCIICHUS C paHI/IOHaJIBHBIMI/I qucjiaMu, coucrast YCTHI)IC 1 IIMCBMCHHBIC HpI/ICMI)I BBIHHCHCHHﬁ, HpI/IMCHCHI/Ie KaJ'II)Ky.]'IFITOpa;

6) WCrmoaB30BaTh MOHATHS U YMEHUS, CBA3aHHBIC C MPOMOPIIMOHATBHOCTHIO BEJIMYHH, MPOICHTAMH B XOJIE PEIICHUS MAaTeMaTHUSCKHMX 3a/1ad M 3a1ad U3
CMCXKHBIX HpeI[MeTOB, BBITIOJIHATH HECJIIOXKHBIC HpaKTI/ILIGCKI/Ie paCLICTI)I.

Yuenux nonyuum eozmoorrcnocmeo:

1) IIO3HAKOMUTHCA C ITO3UIIMOHHBIMU CUCTEMAaMM CUHCIICHUA C OCHOBAHUSIMHU, OTIIMYHBIMU OT 10,

2) yrayOWTb M Pa3BHUTh MPEICTABICHUS O HATYPAIbHBIX YMCIIaX U CBOMCTBAX JEIUMOCTH;

3) Hay4YUTHCS UCIOJB30BaTh MPUEMbI, PAITHOHATH3UPYIOIINE BEIYUCICHUS, PHOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BBIYMCIICHHS, BEIOUPAs TIOIX OIS
JUIS CUTYallUU CIoco0.

JleiicmeumensHule uucna
Yuenux Hayuumcs:
Hcnonb30BaTh HaYaIbHBIE MMpEACTABICHUA O MHOXKCECTBC HeﬁCTBHTeJ’IBHBIX YUCCII.
Yuenux nOJyuum 603MOHCHOCMb:
1) Pa3BUTH MPECACTABICHUEC O YUCJIC U YHCJIOBEIX CUCTEMAX OT HATYPAJIbHBIX 1O ﬂeﬁCTBHTeJ’IBHBIX YHUCECI; O pOJIHr BBIYHCIIEHUN B UEJIOBEYECKOU IPAKTUKE,
2) Pa3BUTH U er'IY6I/ITB 3HaHUA O HGCHTHHHOﬁ 3alnucu ,Z[CﬁCTBPITCJIBHLIX qucell (HCpI/IO,Z[I/I‘-ICCKI/IC " HETICPpHUOANYCCKUC I[pO6I/I).

H3zmepenus, npubnusrcenusn, oyeHKu

Yuenux Hayuumcs:

HUcnoap3oBaTh B XO04€ pCIICHU 3aaa4 3JICMCHTAPHBIC ITPEACTABIICHHN A, CBA3aHHBIC C HpI/I6J'II/I}K€HHBIMI/I 3HAYCHUSIMU BCIIMYUH.
Yuenuxk nOJyuum 603MOHCHOCMb:



1) MOHSATH, YTO YKCJIOBBIC JAHHBIC, KOTOPHIC HCIIOJNB3YIOTCS JUIS XapaKTEPUCTHKA OOBEKTOB OKPYKAIOIIEro MHUpA, SBISIOTCS MPEHMYIICCTBCHHO
NPUOIIDKCHHBIMHU, YTO IO 3alMCH MPHUOJIMKEHHBIX 3HAYCHUH, COAEpKALIUXCs B MH(MOPMAIMOHHBIX MCTOYHHKAX, MOXKHO CYAWTH O IOTPEUIHOCTH
NPUOITNKECHNUS;

2) TMOHSATb, YTO MOTPEIIHOCTh PE3YJIbTATa BHIYUCICHUI JOJDKHA OBITH COM3MEPHMA C MIOTPEITHOCTHIO UCXO/IHBIX JaHHBIX.

Haznaonaa ceomempus

Yuenuk nayuumca:

1) pacno3HaBaTh Ha YepTeKax, PUCYHKAX, MOJIEISX M B OKPYXKAIOIIEM MHUpPE INIOCKUE M IPOCTPAHCTBEHHBIE TeOMeTpHUYecKre (QUTypEbI;
2) pacno3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJIBHOIO MapauIeNeue/1a, IPaBUIIbHON MHPaMUIbL, LIIIHMHAPA U KOHYCA,

3) cTpouTh pa3BepTKH Kyda U IMPSIMOYTOJIBLHOTO IapajulesIeUIea;

4) omnpenensTh MO JMHEHHBIM pa3MepaM pa3BepTKH (GUIYpHI, TMHEHHBIC pa3Mepbl caMoil GUTypbl U HA0OOPOT;

5) BBMHCIATH 00BEM PSIMOYTOJIBHOTO MapalICICUIEIA.

Yuenuk nonyuum eozmoorrcnocms:

1) BBIYUCIATH OOBEMBI IPOCTPAHCTBEHHBIX TEOMETPHUCCKHUX (DUTYP, COCTABICHHBIX M3 MPSIMOYTOJIbHBIX MapalIeICHUICIOB;
2) yriyOUTb U Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX [COMETPHUYCCKUX (PUTYpaXx;

3) IMPUMCHATH ITOHATUC PA3BCPTKU AJI BBIIIOJIHCHUSA IMTPAKTUYCCKUX paCYCTOB.

ITPUMEPHBIE HOPMbI OLHEHOK

NMHCbMEHHBIX padoT no maremaruke B V — VI kiaccax
EnuHble HOpMBI SIBIISIFOTCSL OCHOBOM ITPH OLIEHKE KaK KOHTPOJIBHBIX, TaK U BCEX APYTUX MUCbMEHHBIX paboT mo MaTeMaTuke. OHI 00€CIeUnBaIOT €IMHCTBO

TpeOOBaHUH K 00YJaOLIUMCS CO CTOPOHBI BCEX yUUTENeH 00pa30oBaTeIbHOTO YUpEkKACHUS, CPABHUMOCTD PE3Y/IbTaTOB 00yUEHHs B pa3HbIX Kiaccax.
ITpuMeHss 3TH HOPMBI, YUYUTENb TOJKEH HHANBUAYATIbHO MOJXOAUTh K OLIEHKE KaXKJJOH MMCbMEHHOM paboThl yJalerocs, oopaiat BHUMaHUE Ha KA4ecmeo
6binonHenusa padoThl B LIEJIOM, UMEIOIMECS TOCTH)KEHUS YICHUKA, a 3aTeM Y)Ke Ha KOJIMUYeCTBO oIIMOOK U Ha ux xapakrep. Conepkanue 1 o0beM MaTepHana,
BKJIFOUAEMOT'0 B KOHTPOJIbHBIE TMCbMEHHBIE PA0OTHI, a TAKXKE B 3aJaHMsI JUIsl TOBCEHEBHBIX MMCbMEHHBIX YIIPAXKHEHUH, OpeesatoTcs TpeOOBaHU IMHU,
YCTaHOBJIEHHBIMU 00pa3oBaTenbHOM nporpaMmoit. Hapsiny ¢ KoHTposibHbIMH paboTaMU 10 OTJENBHBIM pa3jielaM TEMBI ClIeIyeT IPOBOAUTH UM 0208ble
KOHmpOibHble PadOTHI 110 BCEil U3yUEeHHOU TEME.

[To xapakTepy 3a1aHuil TUCbMEHHBIE PA0OOTHI MOTYT COCTOSITh: a) TOJIBKO U3 IPUMEPOB; 0) TOJIBKO U3 3aay; B) U3 3a7]a4 U IPHUMEPOB.

KOHTpOHBHBIe pa6OTLI, KOTOPBIC UMCIOT LCJIBIO MPOBCPKY NOCTHIKCHUA NPCAMCTHBIX PE3YJIbTATOB YHAIIUXCA 110 LEJIOMY pa3JCily IPpOrpaMMBbI, a TAKKE 11O
Marepuraily, UI3ydCHHOMY 3a UCTBCPTH (TpI/IMCCTp) HJIK 34 I'0J, KaK IIPaBUJIO, JOJZKHBI COCTOATH U3 3aa4 U IPUMCEPOB.

OHCHKa MMHMChbMEHHOM pa60T1>1 OIMPCACIIACTCA C YUCTOM IIPECIKIC BCCTO €C 06H_ICFO MAaTeMaTU4ICCKOIro YpOBHs, OPUTMHAJIBHOCTH, IMOCJICA0OBATCIILHOCTH,
JJOT'MYHOCTH €€ BBIIIOJIHCHUA, 4 TAKXKC YU CJIa OIIHNOOK U HCOOYCTOB U Ka4€CTBA O(I)OpMJIeHI/I}I paGOTBI.



Ommubxka, nosmopsarowaaca B OTHON paboTe HECKOIBKO Pa3, PaCCMAaTPUBACTCS KaK 00HA OulUOKa.

A

3a opgpozpaghuueckue omubKu, NoNyNeHHbIE YYCHUKAMU, OLIEHKA He cHuxcaemcs; 00 opporpaguueckux omuodKax JOBOIUTCS O CBEJICHUS MPEroaaBaTess
pycckoro si3bika. OaHaKo OMKUOKY B HATUCAHUY MAMEeMAmu4ecKux mepmuHoa, yxe BCTpeuaBIInXcs NIKOJIbHUKAM KJIacca, TOJKHBI YUUTHIBATHCS

KaK Hedouempl B padorte.

HpI/I OLICHKEC IMNCbMCHHBIX pa60T I10 MaTEMaTUKE pa3jindaroT zpyﬁbte omuﬁku, ouwtuoKku u Heoouemsl. I1one3no JAOTOBOPUTHCA O eHHHOﬁ JJIs1 BCETO

00pa30BaTEIBLHOIO YUPEXKICHUS CUCTEME ITIOMETOK Ha MOJISIX MMCbMEHHON paboThl — Hampumep, Tak: U — Hegouer, 6— ommbOka (HerpyoOas ommnoka), 0— rpyoas
omuoKa.

prﬁblMll BV — VI knaccax cuuTarorcs OIJ_II/I6KI/I, CBs3aHHBIC C BOIIpOCAMM, BKIIFOYCHHBIMU B «Tpeﬁoeanuﬂ K YPOBHIO no0020mosKu OKaH4Yuearnuwiux
HAYAJIbHYIO WKOJTY» O6paBOBaTCJ'IbHBIX CTAHAApPTOB, a TAKIKC ITOKA3bIBAOIIUEC, YTO YYCHHUK HC YCBOUWJII BOIIPOCHI NU3YYCHHBIX HOBBIX TCM, OTHCCCHHBIC
CTaH,Z[apTaMI/I OCHOBHOI'O 06]1.[61"0 06pa3OBaHI/I$I K YUCITy 0013aTeNbHBIX AJIs1 YCBOCHHUS BCEMU YUCHUKAMMU.

TaK, HalpuMep, K FPY6LIM OTHOCSTCS OLIMOKH B BBIYHCJIICHUAX, CBUACTCIIbCTBYOIINUEC O HC3HAHUU Ta6J'II/II_IBI CJIOKCHH UJIN Ta6.]'II/II_ILI YMHOXKCHUS, CBAI3aHHLBIC C
HE3HAHUECM AJITOpUTMA TUCbMCEHHOTI'O CJIOKCHUA U BBIYUTAHUSA, YMHOXKCHUA U ACJICHUS HA OAHO- WKW ABY3HAYHOC YUCJIO U T.II., OH_II/I6KI/I, CBUACTCIIbCTBYIOINUC
0 He3HaHUH1 OCHOBHBIX (bOpMyJ'I, [MpaBUJI 1 ABHOM HCYMCHUH UX IIPUMCHATH, O HC3HAHUHW ITPHUEMOB PCIICHUA 3a4a4, dAHAJIOTHYHBIX PaHCC N3YUCHHBIM.

Ilpumeuanue. Ecau rpy0as ommbka BcTpedaeTcs B Pa00Te TOIBKO B OJTHOM Cllyyae U3 HECKOJIBKUX aHAJIOTUYHBIX, TO MPH OLIEHKE padOoThl 3Ta OMNOKa MOKET
OBITH ITpUpaBHEHA K HETPyOOil.

HpI/IMepaMI/I Hezpyﬁbtx OMWUDOOK SIBIISIOTCS: OH_II/I6KI/I, CBA3aHHLBIC C HEAOCTATOYHO ITOJIHBIM YCBOCHUCM TCKYIICT O yqe6H0ro MaTepurajia, HC BIIOJIHE TOYHO
C(l)OpMYHHpOBaHHLIﬁ BOIIPOC UJIK IMOACHCHHUEC IIPHU PCIICHUHU 3aa4U, HCTOYHOCTHU IIPHU BBITIOJIHCHUHN I'€OMCTPHUICCKUX HOCTpOGHI/Iﬁ n T. II.

Heoouemamu cuntaroTcs HEpallMOHAIbHBIE 3aIMCH MTPU BBIYUCIICHUSAX, HEpallMOHAIbHbBIE IPUEMBI BBIYMCIIEHUH, TpeoOpa3oBaHuUil U pelIeHni 3a1a4,
HEOpEKHOE BBIMOJIHEHHE YEPTEKEH U CXeM, OT/IeNIbHbIE MOTPEUTHOCTH B (POPMYIIMPOBKE MOSICHEHUS MM OTBETa B 3a7aue. K HegoueTaM MOXKHO OTHECTH U
Jpyrue HEAOCTaTKU PabOThl, BEI3BaHHBIE HEOCTATOUHBIM BHUMAHUEM YYaIIUXCS, HAIPUMEP: HEMOIHOE COKpallleHne ApoOeil UM YIEHOB OTHOILICHHS;
oOpallleHrne CMEIIaHHBIX YMCell B HEMTPaBUIbHYIO APOOb MPH CIOKEHUU U BHIYUTAHUM; TPOIYCK HAMMEHOBAHUHN; MPOITYCK YUCEI B IPOMEXYTOUYHBIX 3aIHCIX;
NepecTaHOBKa U (P MPH 3aMCU YUCEIT; OLIMOKH, TOMYIIEHHbIE PU NEePeNruCchIBaHuU U T. I1.

Onenka NMCbMEHHOH PadoThI 10 BHINOJTHEHUIO BHIYMCIUTEIbHBIX 3aJaHUH M ajJredpanyeckux npeodpasoBanui

Ouenka «5» ctaBuTCs 32 0€3yKOPH3HEHHOE BBINOJIHECHNE MMCHbMEHHOM paboThl, T. €. a) €CJIM pellieHre BCeX MPUMEPOB BEPHOE; 0) €Clin BCe ACHCTBUS
peoOpa30BaHus BBITOJHEHBI MPABUIIbHO, 0€3 OIIUOOK; BCE 3aIMCH X0/1a PEIICHUS PACTIONIOKEHBI MTOCIICIOBATEIBHO, a TAK)KE C/IeIaHa MPOBEPKa PEIICHUS B
TeX cIydasiX, Korjaa 3To Tpedyercs.



Ouyenka «4» craButcs 3a paboTy, KOTOpasi BHIIIOJIHEHA B OCHOBHOM IMPaBUJIHLHO, HO JOMYIEHa OJHa (Herpy0ast) omnOKa Win JBa-TPU HEJO0YeTa.
Ouyenka «3» CTaBUTCS B CIEIYIOIINX CIydasix:

a) ecu B paboTe mMeeTcs oJiHa Tpydast omnOKa 1 He OoJiee 0JHON Herpy0oil ommoKwH;

0) TIpu HAJTMYUHU OAHOM rpy0oii OIIMOKK HOTHOTO-ABYX HEAOUYETOB; B) IPU OTCYTCTBUH I'PyOBIX OMIMOOK, HO MPHU HAIMYHUHU OT JIBYX JI0 YeThIpeX (HErpyObIX)
oImMOO0K; T') MPU HAJTMYHMH JIBYX HETPYOBIX OIMIMOOK M HEe Oosiee TpeX HEA0UYETOB; ) IPU OTCYTCTBUU OMIMOOK, HO TIPH HAJIMYUHU YETHIPEX U 00Jiee HE0UYETOB; €)
€CJIM BEPHO BBIMOJIHEHO O0Jiee MOJIOBUHBI 00beMa Beell paboThI.

Ouenka «2» cTaBUTCA, KOTAA YUCIIO OMIMOOK MPEBOCXOJUT HOPMY, IIPH KOTOPOU MOXKET OBITh BHICTABIICHA MOJIOKUTEIbHAS OILICHKA, MJIM €CIIH MPABHIBHO
BBINOJIHEHO MEHEE MOJI08UHbBI BCEU PAOOTHI.

Ouenka «1» cTaBUTCS, €CITM YICHUK COBCEM HE BBITIOJHUI padoTy.
Ilpumeuanue.

OI.[CHKa «5» MOXKeT OBITh IMOCTAaBJICHA, HECMOTPA Ha HAJIMYUC OAHOI'0O-ABYX HCJA0YCTOB, €CJIN YUCHUK NaJl OPUTHHAJIBHOC PCUHICHUC 3a,[[aHPII>i,
CBUIACTCIILCTBYIOIICE O €0 XOpOoImeM MaTCMAaTUYCCKOM PAa3BUTHH.

Onenka NMCbMEHHOH PadoThI HA pelIeHNe TEKCTOBBIX 32124

Ouenka «5» cTaBUTCS B TOM ClIydae, Korja 3ajjada p€luiCHa MpaBUJIbHO: X0/ PCIICHUA 3aa4u BEPCH, BCC JIENCTBUS U npeo6pa30BaHI/I;1 BBITIOJIHCHBI BEPpHO U
palluOHAJIBHO, B 3a/1a4¢, pemaeMoﬁ C BOIIpOCaMH UJIHN MMOACHCHUAMU K HeﬁCTBHHM, JAaHbl TOYHBIC U IIPABUJIBHBIC q)OpMy.TII/IpOBKI/I; B 3a/1a4¢€, pemaeMoﬁ C
IMOMOIIbIO YPABHCHUS, NAHBI HeO6XOI[I/IMBIe MOSICHCHUS, 3aIIUCHU ITPABUJIBHBI, PACIIOJIOKCHBI ITOCIICAOBATCIIBHO, TaH BepHBIfI u I/IC‘{epHLIBaIOH_II/Iﬁ OTBCT Ha
BOIIPOCHI 3aJ1a4M; CACJIaHa IIPOBCpPKaA pCIICHUS (B TEX ClIydadax, Korjga 3To Tpe6yeTc;I).

Ouenka «4» CTaBUTCS B TOM. cjIydae, €CJIM IIpy NpaBUJIbHOM XOJAC PCHICHUA 3aJa4n JOIMYIICHA O/JHA Herpy6a;1 OIIMOKA MITH ABA-TpU HEAOUCTA.

Ouenka «3» cTaBUTCS B TOM Clly4yae, €Clid X0/1 PelleH MpaBUJIeH, HO: a) JOIYIIeHa oJiHa rpy0as omnbka u He 6osee oqHON Herpy0oil; 0) nomyieHa oaHa
rpy0as ommbKa 1 He OoJiee IByX HEJIOUETOB; B) JIOMYILEHB! TPU-UYEThIpEe HErpyOble OMIMOKY IPU OTCYTCTBUM HEI0UETOB; I') JOMYIIEHO He OoJee IBYX
HErpyObIX OIMOOK U TpeX HEeI0YETOB; 1) IPU OTCYTCTBHH OIIMOOK, HO MPH HAJTHMYUH OoJiee TPEX HEA0UETOB.

Ouenka «2)» CTaBUTCS B TOM cjIydac, Kkoraa 4uciio OIIMOOK MMPpEBOCXOAUT HOPMY, ITpH KOTOpOﬁ MOKET OBITh BBICTABJICHA ITOJIOKHUTEIIbHAS OIICHKA.
Ouemca «I» cTaBUTCS B TOM ci1ydae, €CJIM YYCHUK HE BBITTIOJIHUII HU OAHOT'O 3aJaHUA pa60TBI.

Ilpumeuanus.



1. OHGHKa «5» MOXKeT OBITh OCTaBJICHA HECMOTPs Ha HATMYUC OIMMCKHU UJIKM HEA0YETA, €CJIIM YUYCHUK AaJl OPUTHHAJIBHOC PCHICHUEC, CBUACTCILCTBYIOMIEC O €TI0
XOopomeM MaTEMAaTHYCCKOM Pa3BUTHH.

2. [TonoxuTtenapHAast OIIEHKA «3» MOXET ObITh BHICTABIIO YYCHHUKY, BHITOJHUBIIEMY Pa0OTy HE MOJHOCTHIO, €CITM OH 0€30IMO0YHO BBHITIOIHHI 00JIEe TOJIOBHHBI
o0beMa Bceil paboTHI.

OuneHka KOMOMHUPOBAHHBIX MMCbMEHHBIX PadOT M0 MaTeMaTHKe

[TuceMenHas paboTa Mo MaTeMaTHKe, ITOJJIekKAIast OIICHUBAHHUIO, MOXKET COCTOSITh U3 337a4 U IpUMEpoB (KOMOMHHpPOBaHHas Pabora). B aTom ciydae
Ipero/iaBaTeNlb CHavyaja JaeT MPeBapUTEIIbHYIO OIICHKY Ka)KJOW 4acTH paboThl, a 3aTeM OOIIyI0, PYKOBOACTBYSCH CIEIYIOIIUM:

a) eci 00e 4acTu pabOThI OLIEHEHBI OJMHAKOBO, TO ATA OLIEHKA J0JDKHA OBITH 00MIEH 1 Bceil paboThI B LIEIOM;

0) eciii OIICHKHM YacTel pa3HsTCS Ha OJIUH 0aJUT, HAPHUMEP, TAaHBI OIICHKHU «5» U «4» WiH «4» 1 «3» U T. I1., TO 3a padoTy B IEJIOM, KaK MPABUJIO, CTABUTCS
HU3IIAs U3 ABYX OLEHOK, HO TP ATOM YYUTBIBACTCS 3HAUYCHUE KAXKJIOH U3 YacTel, paboThl;

B) HU3IIas U3 IBYX JaHHBIX OLIEHOK CTaBUTCS U B TOM CJy4ae, eCIHM OJHA YacTh paOOThI OIICHEHA OalsioM «5», a Apyras — O6amioM «3», HO B 3TOM cllydae
MIperoaBaTellb MOKET OLICHUTh TAKYIO pa0dOTy B IEJIOM OaJTIOM «4» MPHU YCIOBHUH, YTO OIICHKA «5» TOCTaBJICHA 32 OCHOBHYIO YacTh paOOTHI;

I') €CIIU OIHA U3 YacTei paboThl olleHeHa OammoM «5» Wi «4», a apyras — OanoM «2» uiu «1», To 3a Bclo paboTy B LIEJIOM CTaBUTCS 0allt «2», HO
IIPero/iaBaTeslb MOXKET OLEHUTh BCIO Pab0oTy 6ayuioM «3» MPH YCIOBHHM, UTO BICIIAs U3 IBYX JIaHHBIX OILIEHOK MOCTaBJIEHA 33 OCHOBHYIO 4aCTh PaOOTHI.

Hpumelmuue. OcHO6HOIl CUNTACTCS Ta YaCTh pa6OTLI, KOTOpas BKIIIOYACT OOJIBIIIHI TTO 06"beMy WA HanOoJIee BaXKHBIN 110 3HAYCHHIO MaTrepual 1o
HU3Yy4aCMbIM TEMaM IIPOrpaMMBbI.

Onenka TeKymmx NUCbMEHHbIX padoT

HpI/I OIICHKE IMMOBCCAHEBHBIX 06yqafoumx pa60T 10 MaTEMaTUKE YUUTEIIb PYKOBOJACTBYCTCA YKa3aHHBIMU HOpMaMHU OLICHOK, HO YUUTBIBACT CTCIICHD
CaMOCTOATCIIbHOCTH BBIITOJTHCHUA pa60T yqaluMucH, a TakKE TO, HACKOJIbKO 3aKPCIIJICH BHOBb I/I3yqaCMLII>'I MaTrepuall.

06yualomue IMUCBbMCHHBIC pt160l’I1bl, BBIITOJTHCHHBIC YUAIIUMUCA BITOJIHE CAMOCTOATCIIBHO C IPUMCHCHUEM PAHEC U3YUCHHBIX U XOpouio
3AKPENnJ1eHHblX 3HaHI/II\/'I, OILICHUBAIOTCA MAK JHce, KaK U KOHRmpOoJibHble pa6OTBI.

O6yuarouyue TICEMEHHBIE PAdOmbl, BHITTOTHEHHBIE BITIOJTHE CAMOCTOSITEIIHHO, Ha TOJIBKO YTO U3YYCHHBIC H HEOOCHAmo4UHO 3aKpenieHHble TIPaBIiia, MOTYT
OLICHUBATHCS HA OOUH OALN @bluie, 9eM KOHTPOJIbHBIE PA0OTHI, HO OLIEHKA «5» M B 3TOM CIIy4dae BBICTABIISIETCS TOJIBKO 33 6€3YKOPU3HEHHO BHITTOTHEHHBIC
paboTHI.



Hucvmennvie pa60mbt, BBITIOJTHCHHBIC B KJIaCCE € npedeapumeﬂbubm pa360p0M HX II0J PYKOBOACTBOM YYUTCJIA, OICHUBAIOTCA Ha 00UH Oann HuJ>ce, 4eM 310
npeayCMOTpEHO HOpMaMHU OLICHKHW KOHTPOJIBHBIX TMCHbMEHHBIX pa60T. Ho 6e3yl<0pu3neuuo BBIITOJIHCHHAsA pa60Ta 1 B OTOM Cliyda€ OLCHHUBACTCA OammoM «5».

,ZIomamHue RUCbMEHHbIE paﬁombl OLICHUBAIOTCs TaK K€, KaK KjlaCCHadA pa60Ta 06yqa}omer0 XapaxkTepa.
HpOMe)KyTO‘lHaH aTTeCTalus: UTOroBasi O€CHKA 3a Y€TBEPTh U 34 I'0J

B cooTBeTcTBUU ¢ 0COOCHHOCTAMHU MaTEMATUKH KaK yueOHOTO MpeIMeTa OILIEHKH 332 MUCbMEHHBIE pabOThl UMEIOT OOJIbIIIee 3HAYCHUE, YEM OIICHKH 32 YCTHBIC
OTBETHI U IpYrHe BUJIbI padoT.

[ToaToMy IIpH BBIBEJICHUH UMI0208011 OUE€HKU 3a Yemeepms «cpeaHeapuPpMeTuuecKuil IoIX0/» HEA0MYCTUM — TaKasi OLEHKA HE OTPa)KkaeT 10CTaTOYHO
OOBEKTUBHO YPOBEHb MOJATOTOBKU U MAaTEMATUYECKOT0 Pa3BUTHsI yUeHUKA. VITOrOBYIO OLIEHKY OIIPENENISIIOT, B IEPBYIO OYEPE/Ib, OLIEHKH 32 KOHTPOJIbHBIE
paboThl, 3aT€M — MIPUHUMAIOTCSI BO BHUMaHUE OLIEHKH 3a JIpYr'He MUCbMEHHBIE U IPAKTUYECKHE pabOThl, U JIUIIb B IOCJIEIHIO OUYEpE/b — BCE MPOUNE OLIEHKU
(3a yCTHBIE OTBETHI, YCTHBIN CUET U T.1.). [Ipy 3TOM yunuTenb 10JKEH YUUTHIBaTh U (PaKTUUECKUI YPOBEHb 3HAHUN U YMEHUHN YUEHHKA Ha KOHEL| YeTBEPTH

OLICHOK, HO TaK)Ke C 00513aTEIIbHBIM YUETOM PaKmuuecko2o ypoeH:a 3HaHUN yUeHHKa Ha KOHELl y4eOHOro roja.
Kpurepun u HOpMBI YCTHOTO OTBETa

OLIGHKa «5» CTaBUTCH, CCJIIN YUCHUK!

e [Ioka3piBaeT ri1yOOKO€E U MOJIHOE 3HAHUE U MOHMMAaHKE BCEro o0bemMa MporpaMMHOI0 MaTepraa; MoJIHOe HOHUMaHNe CYIITHOCTH pacCMaTPUBAEMBIX
MIOHATUH, ABJICHUN U 3aKOHOMEPHOCTEH, TEOPUH, B3AUMOCBS3€H. ® YMEET COCTAaBUTH ITOJIHBIN U IIPABUIIBLHBIN OTBET HA OCHOBE U3YYEHHOI'O MaTepHaa;
BBIJICJIATH TJIaBHBIE MTOJIOKEHUS], CAMOCTOSATENIBHO MOATBEPKAATh OTBET KOHKPETHBIMU IIPUMEpaMHu, (pakTaMu; CaMOCTOSITEIbHO U apryMEHTUPOBAHO JAeJaTh
aHaJn3, 000011aTh, BEIBOABI. Y CTAaHABIMBAET MEKIIPEIMETHBIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKU
IIPUMEHSET MOJyYeHHbIe 3HaHUsS B He3HaKoMol cutyauuu. [locnenoBarenbHo, 4€TKO, CBA3HO, 000OCHOBAHHO U 0€301IMO0YHO HM3JIaraeT yueOHbIi MaTepuall:
JlaeT OTBET B JIOTHUECKON MOCIIEI0BATEIBHOCTH C UCIIOIB30BAaHUEM MPUHATON TEPMUHOJIOTHH; JIeIaeT COOCTBEHHBIE BHIBOIbI; (HOPMUPYET TOYHOE OTIpEIeIeHUE
Y UCTOJIKOBAaHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPUIA; IIPU OTBETE HE MOBTOPSIET JOCIOBHO TEKCT YUeOHMKA; U3JIaraeT MaTepuall JUTEPATypPHBIM SI3bIKOM;
MPaBWJIBHO U 0OCTOSTENILHO OTBEYAET Ha JOMOJHUTENbHbBIE BOMPOCH! yuuTess. CaMOCTOSTENIbHO U pallMOHaIbHO UCIIOB3YET HAIJISIHbIE TOCO0u S,
CIPaBOYHbIE MaTepUaIIbl, Y4€OHUK, JOMOJIHUTENbHYIO JIUTEPATYPY, IEPBOMCTOUYHUKHU; IPUMEHSET CUCTEMY YCIIOBHBIX 0003HAUEHUN MTPU BEICHUH 3aIHCeH,
COITPOBOKAAIONIUX OTBET; UCIOJIB3YET IS JOKA3aTeIbCTBA BHIBOJIBI M3 HAOIIOACHUHN U ONBITOB. ® CaMOCTOSATENIbHO, YBEPEHHO U 0€301IHO0YHO TPUMEHSIET
MOJTyYeHHbIE 3HaHUS B peIlICHUH MTPOOJIeM Ha TBOPUECKOM YPOBHE; JOMYyCKaeT He 0ojiee 0JTHOro HeloueTa, KOTOPBIH JIETKO HCIIPABIIsET 10 TPeOOBAHUIO
YUUTENs; UMeeT He0OXO0JMMbIe HaBBIKK paboThl ¢ mpubopaMu, YepTexaMu, CXeMaMu U rpaduKaMu, COMyTCTBYIOIIMMU OTBETY; 3aIIMCH, COITPOBOK IAIOIIHE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka «4» cTaBUTCS, €CIIN YUEHUK:



e [Ioka3bIBaeT 3HaHUS BCETO U3YYEHHOIO IPOTPaMMHOI0 Marepuaa. /[aer oJIHbIN U IPABUIbHBIA OTBET HA OCHOBE MU3YyYEHHBIX TEOPUH; JOITYCKAET
HE3HAYUTENIbHbIE OIMOKH U HEAOYETHI IPU BOCIIPOU3BEACHUM U3YUEHHOIO MaTepuaa, ONpeaesIeHUsl HOHITUIM, HETOYHOCTH IPH MCII0JIb30BAHUH HAyUHBIX
TEPMUHOB WJIHM B BBIBOJAX M 000OUICHUAX U3 HAOIIOACHUH U OTBITOB; MaTepHajl U3JIaraeT B ONPEACICHHOM JIOTHUECKON MOCIEeI0BATEIbHOCTH, IIPU 3TOM
JIOITYCKAaeT OJHY HErpyOyro OomMuOKyY UM HE OoJiee IBYX HEJJOUETOB U MOKET UX UCIIPABUTH CAMOCTOSATEIHHO MPH TPEOOBAHUU WIIH MTPH HEOOIBIIION TTOMOIIIH
IIperolaBaTesisi; B OCHOBHOM YCBOWJI yUEOHBIM MaTepuall; HOATBEP)KIAeT OTBET KOHKPETHBIMH ITPUMEPAMU; IPAaBUIIBHO OTBEUYAET Ha JIOTOJIHUTENI bHbIE
BOIPOCHI YUUTEIS. ® YMEET CaMOCTOSATENIBHO BBIICIATH TTIAaBHBIC TIOJI0KEHUS B M3yYEeHHOM MaTepualie; Ha OCHOBaHUH (DaKTOB M MPUMEPOB 0000IIaTh, eaTh
BBIBO/IbI, YCTAHABJIMBATh BHYTPUIIPEIMETHBIE CBA3H. [[prMeHsieT noydeHHble 3HaHUS Ha IPAKTUKE B BUIOM3MEHEHHOW CUTYaIllH, COOJII0JaeT OCHOBHBIC
IIpaBUJIa KyJIbTYphl YCTHOW U MMCbMEHHOM peyu, UCI0JIb3yeT HayyHble TepMUHBL. ® He 00nasaeT 1ocTaTOYHBIM HaBBIKOM pa0OThl CO CIIPAaBOYHON
JUTEPaTypoil, ydeOHUKOM, IEPBOMCTOUHUKAMHU (IIPAaBUIIBHO OPUEHTHPYETCsI, HO paboTaeT MeasieHHO). JlonmyckaeT HerpyOble HapyLeHHs TpaBuil 0pOPMIICHHS
IIUCbMEHHBIX paboT.

OI_IeHKa «3» CTaBUTCH, CCJIIN YUCHUK!

e YCBOMJI OCHOBHOE COJIepKaHHe y4eOHOro MaTepualia, UMeeT IpoOesibl B yCBOGHUU MaTepHaa, He MPensaTCTBYIONNE JalbHeHIeMy YCBOSHUIO
IIPOrpaMMHOI0 MaTepualla; MaTepHuas U3JlaraeT HeCUCTEMaTU3UPOBAaHHO, (PparMEeHTapHO, He BCEra MOCIe10BaTeNbHO. @ [[oka3bIBaeT HEIOCTATOYHYIO
c(OPMHUPOBAHHOCTb OTAEIbHBIX 3HAHUI U YMEHHI1; BEIBOJbI U 0000IIEHHS apryMEHTHPYeT c1abo, JOMyCcKaeT B HUX OMIMOKU. @ JlomycTui omuoKu u
HETOYHOCTHU B UCIIOJIb30BAHUY HAYYHOU TEPMUHOJIOTUH, ONIPEACIICHNS IIOHATUM 1all HEA0CTaTOYHO YETKUE; HE UCII0Ib30Ball B KAYECTBE JOKA3aTEIbCTBA
BBIBOJIbI U 000011IeHUs U3 HA0JI0IeHUH, (PaKTOB, ONBITOB MJIU JIOIYCTHII OIIMOKY MPU UX U3JI0KEHUH. ® VICTIBIThIBAaET 3aTpyJHEHUS B IPUMEHEHUH 3HAHUM,
HEOOXOIMMBIX JJISl PEeLIEHUS 3a7a4 Pa3JInYHbIX TUIIOB, IPU O0BSICHEHUH KOHKPETHBIX SIBJIEHUH HAa OCHOBE TEOPUH U 3aKOHOB, UJIU B TIOATBEPKIACHUN
KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO MPUMEHEHUS Teopuil. ® OTBeUaeT HEMOIHO Ha BOMPOCHI yuuTels (YImycKas 1 OCHOBHOE), MM BOCIIPOU3BOIUT
coJiep’KaHue TeKCTa y4ueOHUKA, HO HEOCTaTOYHO MOHUMAET OT/IEIbHbIE MOJ0XKEHHS, UMEIOIME Ba)KHOE 3HAaYEHHE B 3TOM TekcTe. ®© OOHapyKuBaeT
HEZ0CTaTOYHOE MOHUMAHUE OTJIEIbHBIX MOJO0KEHUH ITPH BOCIIPOU3BEIEHNHN TEKCTa yueOHUKa (3anucell, IepBOMCTOYHUKOB) UM OTBEYAET HEMOJIHO Ha
BOIPOCHI YUUTEIS, JOMYCKask OJIHY - ABE IpyObIe OIINOKH.

OrneHka «2» CTaBUTCS, €CIIA YUYCHHUK:

e He ycBous1 1 HE pacKpbul OCHOBHOE COZIEp)KaHUE MaTepualla; He JIeJaeT BEIBOJOB U 00001eHuil. @ He 3HaeT 1 He MOHMMAaeT 3HAUYUTENIbHYIO WK OCHOBHYIO
4acTh IPOrpaMMHOT0 MaTepuaia B Ipeiesax MOCTaBIEHHBIX BOMPOCOB WM UMEET cl1abo c(hOpMUPOBAHHBIE U HETIOJIHBIE 3HAHUS U HE YMEET NPUMEHSTh UX K
pEIIEeHNI0 KOHKPETHBIX BOIIPOCOB U 3ajau 1o oOpasily. ® [Ipu oTBeTe (Ha 0IMH BOIPOC) IOMyCKaeT Oosee ABYX IpyObIX OMIMOOK, KOTOPbIE HE MOKET
UCIPABUTH JJAXKE IPU MIOMOILN YUUTEIS.

OI_ICHKa «1» CTaBUTCs, €CJIM YYCHUK!

e He MOXeT OTBETUTH HU HaA OJWH UX MMOCTABJICHHLIX BOIIPOCOB. @ IlonHOCTBIO HE YCBOWII MaTCpual.



IIpaBu/1a OeHKH TecTA.

OOm1ast cymma 6aJioB 3a Bce PaBUIIbHBIE OTBETHI COCTABIIIET HaUBBICIINI Oait. B cnenmdukanmm ykaspiBaercs 00K HauBBICIINE Oaint o tecty. Taxoke
yCTaHaBJIMBACTCS AMANAa30H 0aJUIOB, KOTOPhIE HEOOX0AMMO HaOpaTh AJISl TOTO, YTOOBI MOTYYUTh OTIMYHYIO, XOPOIIYIO, YAOBIETBOPUTEIBHYIO HITH
HEYJOBJIETBOPUTEIIBHYIO OIICHKH.

B npo1ieHTHOM COOTHOIIEHUH OIICHKH (TI0 MATHOAJUIBHOM CUCTEME) PEKOMEHAYETCS BBICTABIIATD B CICAYIOMINX IMANIa30HAX:

Otmetka «5» - 85%-100%

Otmetka «4» - 65%-85%

Otmetka «3» - 50%-65%;

Ormerka «2» - meHee 50%;



