IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

Homxraocte: [upextop KITIM @I'BEOY BO «KemI ¥Y»
Hata u Bpems: 2024-02-21 00:00:00

471086tad29a3b30e244¢c728abce3 61ab3509d58§lOdot‘0e75e0335b6fdf6436
MuHHCTEpPCTBO HAYKH U BEICIIET0 00pa3oBaHus Poccuiickon denepannu

DerepanbHOE rocy1apCTBEHHOE ODKETHOE 00PAa30BaATEIIBHOE YUPEHKIEHUE BBICILETO
o0pa3oBaHus
«KemepoBckHii rocy1apCTBEHHBIH YHHBEPCUTET»
Ky3zbacckuii rymaHuTapHO-IIearOTHYECKUIl MHCTHTYT
(eaepanbHOIO rocyIapCTBEHHOTO OH/HKETHOTO 00pa30BaTENBHOIO YUPEK/IEHUs
BhICILIEr0 00pa3zoBaHMs
«KemepoBckHii rOCy1apCTBEHHBINA YHHUBEPCUTET

(DaKy.TIBTeT I/IH(I)OpMaTI/IKI/I, MaTEMATHKH H Y KOHOMHKH

«YTBEPXKIAO»
Hexan ®UMD

A.B. ®omuna

«10» Qerpana 2022 .

Pabouyasi nporpaMmma JMCUHILJIMHBbI

b1.B.01.01 Meroauka oOy4eHHUs] MATEMATHKE
Koo, nazeanue oucyuniunvt /Mooyis

HanpaBneHHe / cneyuailbHoCcns NOJAroTOBKH

44.03.05 IMemaroruueckoe oOpaszosanue (¢ ABYMs NPO(UIISIMHA ITOJATOTOBKH)
KO@, HA3zedHue HanpaeieHus /cneuucmbnocmu

HampasneHHocTs (poduis) MNoArOTOBKI
Maremaruka u Madopmaruka

[Tporpamma akajieMuueckoro dakajiappuara

KBanudukaius BeIyCKHHKA
Dakaasp
bakanaep/ mazucmp / cneyuaiucm

®opma o0yueHus
o4Has
Ounas, 0uHO-3a04HAA, 3A04HAS

['ox nabopa 2018

Hosoxky3znerk 2022



COJAEPXAHUE

1. IlepeueHp MIAHUPYEMBIX PE3yJIbTATOB OOyUEHHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHUS 00PA30BATEIBHON MPOTPAMMBI .......eveeueerereeeeneenieeeeense 3
2. Mecrto AWCHMIUIUHBI B CTPYKType OCHOBHOW MNpodeccHOHAIBHON 00pa3oBaTelbHOM
TIPOTPAMMBL ....ceeuettteeeeuiiteeesaitteeesauteteesaaustteesassteeeaaassteessasstteessasaeeesasstseeesassaaeesaassaeeesassaeessnnssaeessnnns 5
3. O6Bem JAUCHUIIVIMHBI B 3a4YCTHBIX CAMHHIAX C YKA3dHUCM KOJIMYECTBA AKaJACMHNYCCKUX
4YacoB, BBIJCJICHHBIX HAa KOHTaKTHYI paOoTy oOydarolmuxcs ¢ mpenogaBareneM (IO BHIaM

3aHATUN) U HA CAMOCTOSITEIIBHYIO PAOOTY OOYUAROLIIMXCST «.evvvnereenrreanreanseesaeeeieeenseesseesnseesanesnseenens 5
3.1. O06BEM TUCHUIUIMHBI (MOYJISI) TIO BUIAM YUEOHBIX 3aHATHH (B 9ACAX) ..cvvvrererreerereeennennn 5
4. ConepxkaHue IUCHMIUIUHBL, CTPYKTYpUPOBaHHOE MO TeMaM (paslenam) ¢ yKazaHHeM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJEMUICCKIX YaCOB U BUJOB YUCOHBIX 3aHATHUH. ................. 6
4.1. Paznenbl TUCIUTIIMHBI U TPYJAOEMKOCTbH 110 BUAaM YYSOHBIX 3aHATHH (B aKaJeMUICCKIX
yacax) 6
4.2 ConepkaHue AUCHUILUIMHBI, CTPYKTYPUPOBAHHOE MO TEMaM (PA3ACTIAM) .....vveerevreeereeennnes 8
5. Ilepeuenp yueOHO-METOAUYECKOTO0 oOOecmedYeHus g CaMOCTOSTeNbHOM paboTh
OOYYAFOIIIUXCS TIO JTHCIIATIIIITHE «..c..veeeeveentieeuteenseeenseeneeesnseenseeenseesssesaseessaeanseesseesnseesseeanseesseessessseeans 32
6. ®oH/ OLIEHOYHBIX CPEJCTB Ui MPOBEACHHS TPOMEKYTOUHOM aTTecTallui 00y4Yaronuxcs
TIO JTHICLIMITITIFIHIE .. .o eeeeee e et e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e eea e e e e e e e e e e ae e e e e e e e eeanaeeeaanaeeennnaeeennnnns 42
6.1. TunoBsie (MPUMEPHBIE) KOHTPOIHHBIE 3aJAHUS / MATCPHAIIB ......eveerveeneeneeeeeeneeaneeneeense 42

6.2 MeTtoauueckue MaTepuabl, OIpeIesIIoIINe IPOoLEeaAypbl OLEHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB ¥ (WJIN) OMBITA JIEATEILHOCTH, XapaKTepU3YIOIIKe 3Tanbl ((OPMUPOBAHUS KOMITETCHIIUN
50
7. IlepeueHb OCHOBHOM M JOINOJHUTENIBHON Y4eOHOH nuTepaTrypbl, HEOOXOAUMOW JUIs
OCBOCHUS JUCTIUILITIHBI (MOJTYIIS) ..eeuuvtentiesureeseeanseenseesseenseeanseesssesseensseanseesssesseessseenseesnsesnseessneans 53
8. Ilepeuenbp pecypcoB HHGOPMALMOHHO - TEJIEKOMMYHMKAIIMOHHOM CETH «HUHTEpHET»,
COBpeMeHHBIX mpodeccruoHanbHbIXx 0a3 gaHHbIX (CIIB/l) 1 MHPOPMALMOHHBIX CIPABOYHBIX
cucreM (MCC) He0OXOAUMBIX JUISI OCBOCHUS TUCIIMIIIIHHDBI «...c.uvevrenrienrenireneeeneeeirenieenuesaeeseeenneennes 54
9. MeTtoauueckue yka3aHus JUisl 00y4aroIMXcsl IO OCBOCHUIO TUCHUIUIUHBI .......ccuveeneennne. 55
10. Omnucanue MaTepHalbHO-TEXHUYECKOH Oa3bl, HEOOXOOUMOM JUIsl OCYIIECTBICHHUS
00pa3zoBaTeNbHOrO MpoIiecca Mo JUCHHUIIINHE, UCTIOJIB3yEeMOTr0 MPOrpaMMHOT0 o0ecredeHusl...56
VY4eOHble 3aHATHS 110 AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayauTopusx HOU KemI'V:.....56

11. ViHbIe CBEACHUS U (MITH) MATEPHAIIBL .....eeuevieniieieeeriensieeneeesnaeenseesaseenseesssesseesseeenseessseensens 56
11.1. OcobeHHOCTH peanu3alMy JUCHMIUIMHBI JUIsI MHBAJUAOB U JIMI C OTPaHUYEHHBIMHU
BO3ZMOYKHOCTSIME 3IIOPOBBS ...cuveentieiteetteniteeteeeuteesueesateeueeesseesseesateesseeesseenseesaseesseeenneenseesseenunenns 56
11.2 3ansATHs, TPOBOIUMBIE B UHTEPAKTUBHBIX (POPMAX ...vvervieniieniiiietieienieenieeneeeieesieeeenanens 57



1. IlepeyeHb NJIaHUPyeMbIX Pe3yJbTATOB 00yUeHHs MO IMCIHUIJIUHE, COOTHECEHHBIX €
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbLHOI MPOrpaMMbl

B pesymprate ocBoenuss OOIl OakanmaBpuara oOOydYarOIIMICS OJDKEH OBJAACTh
CIICAYIOUIMMH Pe3yJIbTaTaMy 00ydeHHsI TI0 AUCIUTLTHHE:

Koouwl
Komne
menyu

u

Pe3yabTaTrhl 0CBOEHUS
O0lI1
Cooeporcanue
KomnemeHnuuii

Hepe'{eﬂb IJIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHI/lﬂ no
AUCHHUIIJINHE

IIK-1

TOTOBHOCTb  PEaJH30BHLIBAThH
o0pa3oBaTenbHbIE IPOrPaMMEbI
1O MpPEeIMeTy B COOTBETCTBUU
c TpeOOBaHUSIMH
00pa3zoBaTeNbHbIX CTAaHAAPTOB

3unamo:

— TIpemnoAaBaeMBIN IpeAMET B Mpenenax TpeOoBaHui (eneparbHBIX
TOCyIapCTBEHHBIX 00Pa30BaTEIBHBIX CTAHAAPTOB U OCHOBHOM
0011e00pa30BaTENFHON IPOTPAMMEBIL, €T0 UCTOPHH U MECTa B MUPOBOU
KYyJIbTyp€ U HayKe;

- OCHOBBI METOJUKU MpETIoJaBaHNs, OCHOBHBIC ITPUHIIUIIbI
JACATCIbHOCTHOT'O NOAX04a, BUABI U IPHUEMbI COBPEMEHHBIX
neaaroru4yeCKux TeXHOJ’IOFHﬁ;

— cojepikaHHe 00pa30BaTEeILHON MPOTrPAMMBI IO MPEAMETY U
METOAMKY OOYUICHUS 110 TaHHOMY IIPEIMETY.

Ymems:

— pa3pabaThIBaTh U pealM30BBIBATH MIPOTPAMMBI YIEOHBIX TUCIIATUINH
B paMKax OCHOBHOU 0011e00pa30BaTeIbHON IIPOTPAMMEBL

—  OCYIIECTBIATH MPOPECCHOHATBHYIO ICATEIFHOCTh B COOTBETCTBHU C
TpeOoBaHUAMH (peepaTbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAapPTOB JIOMIKOIHHOTO, HA4aJIbHOTO 00IIEro, OCHOBHOTO OOIIETO,
cpenHero o0mero oopa3oBanus (B COOTBETCTBUH ¢ Mpoduiem
npodeccroHaIbHOM MOATOTOBKH); INIAHUPOBATH M IIPOBOIUTH yUeOHbIE
3aHATUS;

— (¢opMHpOBaTH YHHUBEPCAIbHBIC YUCOHBIC NCHCTBHS 00YUYaIOIINXCS;
—  (OpMHPOBATH HABBIKH, CBA3aHHBIC C HH(POPMAITHOHHO-
KOMMYHHUKAIITHOHHBIMHA TEXHOJIOTHSIMH.

Bnaoems:

— OCHOBaMH METOJIMKH NPETOAaBaHuUs, PCATH30BHIBATH OCHOBHBIC
TIPHUHIUITE IeITeTbHOCTHOTO ITOIX0a, BUABI U TIPUEMBI COBPEMEHHBIX
MeIarOTMIECKUX TEXHOJIOTHH;

MeTOIMKON (OPMHPOBAHMS W peaju3alys HporpaMM Ppa3BUTHUS
YHHUBEPCAJIbHBIX  Y4EOHBIX  JeWCTBHH, 00pa3loB M  IEHHOCTEH
COIMAJIBHOI'O TMOBCACHU, HABBIKOB IIOBCJACHHA B MUPE BI/IpTyaJ'H)HOf/'I
peaJbHOCTH M COLMANBHBIX CETsX, (DOPMHPOBAHUE TOJEPAHTHOCTH U
MO3UTHUBHBIX 00pa3I0B NOJIUKYIBTYPHOTO OOIICHHSI.

IIK-2

CIIOCOOHOCTH  MCIIOJIB30BATH
COBpeMeHHBIe METOAbI n
TEXHOJIOTUH  OOy4YCHHS H
JIIMarHOCTUKHU

3uamb: OCHOBBI TICUXOJMATHOCTUKM W OCHOBHBIE TPHU3HAKHU
OTKJIOHEHUS B Pa3BUTHH JIETEH; TOHUMATh JOKYMEHTAIIHIO CTICIINAINCTOB
(TICUX0JIOTOB, EPEKTONOTOB, TOTONEIOB H T.1I.).

Ymems:

COCTaBHUTH (COBMECTHO C TICUXOJIOTOM H APYTHMH CIICIIHAIACTAMU)
TICHXOJIOTO-TIEJaTOTUIECKYI0 XapaKTEPUCTUKY (TIOPTPET) TMIHOCTH
o0yuJaromierocs;

OILICHMBATh 00pa30BaTEIbHBIC PE3yNbTATHL: (POPMUPYEMEIC B
MpernoaBacMoM MpeIMETe MPEAMETHBIE U MEeTalpeIMETHBIS
KOMIIETEHIUU;

OCYIIECTBIISATH (COBMECTHO C TICUXOJIOTOM) MOHUTOPUHT JTUYHOCTHBIX
XapaKTePUCTHK;

MIPOBOJUTH aHAIN3 YPPEKTUBHOCTH YIEOHBIX 3aHATUH H MOIXOI0B K
00y4eHnuro;

OPraHU30BBIBATH, OCYIIECTBIISATH KOHTPOJb U OIICHKY YYeOHBIX
JIOCTHXKEHUH, TEKYIIMX U UTOTOBBIX PE3yJIbTATOB OCBOCHHSI OCHOBHOMN

3




00pa3oBaTeIbLHOH MPOTpaMMBbl 00YIAFOIIIUMUCST;
criocobamMu OKa3aHUs aPECHOM MOMOIIU 00YYAFOIIIMCS.
Bnaoems:
CTaHIAPTU3UPOBAHHBIMU METOIaMH TICUXOAMATHOCTHKH JTMYHOCTHBIX
XapaKTEPUCTUK U BO3PACTHBIX OCOOCHHOCTEH 00YJaIOIIIXCS;
crioco0amMu B3auMOJICHCTBUS C IPYTUMHU CIICIIHATHCTAMH B paMKax
MICUXOJIOT0-MEINKO-TIEIArOTMYECKOT0 KOHCUITHYMa;
HHCTPyMEHTapUeM U  METOJaMH  [UArHOCTUKU U
roKasaTesiell YpOBHs M AMHAMHKU Pa3BUTHUs peOCHKA.

OLIEHKH

11K-4

CcrocoOHOCTh
BO3MOXKHOCTH
00pa3oBaTeNpHON Cpembl IS
JOCTHKEHHS JMYHOCTHBIX,
METanpeIMETHBIX u
MPEAMETHBIX pe3yIbTaToOB
o0yueHnss ©  OOCCIeYCHUS
KayecTBa y4eOHo-
BOCITUTATEJIBHOTO  Ipolecca
CPeACTBAMHU IPENOAaBAEMOTO
npeaMeTa

HCII0JIB30BaTh

3HaTh:
® CYIIHOCTh JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX
pe3yIbTaTOB 00yUCHIS,
® IIOHSTHE «KaUeCTBO yYEOHO-BOCIIMTATENHLHOTO MPOLIECCa;
® OCHOBHBIE XapaKTEPUCTUKHU U CIIOCOOBI (hopMUpOBaHUs O30TaCHOM
pa3BuBatoleil 00pa3oBaTeIbHOM Cpebl;
e crieruduKy o0IIero 00pa3oBaHus U OCOOCHHOCTU OpraHU3aIHU
00pa30BaTENBLHOTO MPOCTPAHCTBA B YCIOBHIX 00pa30oBaTEIbHOM
OpraHu3anuu; OCHOBHBIC IICUXOJIOT0-NIEAArorut4€CKMUC moaxX0/Abl K
MPOEKTUPOBAHHIO U OPraHU3aLIK 00pa30BaTEIbHOTO IIPOCTPAHCTBA;
® CIocoObI JJIA TOCTUIKCHUS JIMYHOCTHBIX, METAITPEAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB 00YUYEHHS U 0OecTieueHHs KauecTBa y4eOHO-
BOCITTATEIBHOTO TIPOIEcca CPEACTBAMH IIPETIOJaBAEMOr0 yaeOHOTO
npeaMeTa;
® COBpPEMEHHBIE TIEAArOTNIECKUE TEXHOIOTHN peanuzanuu
KOMITETEHTHOCTHOTO MOAXOA C YIE€TOM BO3PACTHBIX M MHANBUYaTbHBIX
0CcOOEHHOCTEW 00Y4YaIOIUXCS; METO/IbI M TEXHOJIOTHH NOJIMKYJIBTYPHOTO,
mddepeHIMPOBaHHOTO U Pa3BUBAIONIETO O0YUYEHHS.

Ymern:
® [IPUMCHATH COBPEMCHHBIC O6paSOBaTeHLHbIe TCXHOJIOTHH, BKIIIOYasa
nH(opMaLMOHHbIE, a TaK)Ke HUPPOBBIE 00pa30BaTENbHBIE PECYPCHI LIS
JOCTUIKCHUSA JIMYHOCTHBIX, METAITPEIMETHBIX U MPEIMETHBIX
Pe3yNbTaToOB O0YUIEHHS;
e pa3palaThIBaTh U pealM30BBIBATh NPOOJIEMHOE 00Yy4EHMHE,
OCYIIECTBIISITH CBSI3b 00yUYEHNUS 110 IIPEeAMETY (Kypcy, IIporpamMmme) ¢
MPaKTHKOH, 00Cy>K1aTh ¢ 00yUJarONMHUCS aKTyaJIbHbIE COOBITHS
COBPEMEHHOCTH;
e pa3pabaThIBaTh U pEaIn30BBIBATh MPOIPAMMBI PA3BUTHUS
YHHUBEPCAJIBHBIX yUEOHBIX AeHCTBHHA, 00pa3IoB U IIEHHOCTEH
COLIMAJIBHOTO TTOBEJICHHSI;
® [10]1/IeP)KUBATh B IETCKOM KOJUIEKTHBE JEJIOBYIO, IPYKEIOOHYIO
aTMocdepy 1uis odecrieueHus 0e30MacHoi pa3BUBAOLIEH
00pa30BaTeNbHON Cpeabl.

Baagern:
® HaBBIKAMM TUIAHUPOBAHUS U OPraHU3aluH yIeOHO-BOCIIUTATEIEHOTO
nporecca, OpUEHTUPOBAHHOTO Ha JIOCTIKEHNE JIMYHOCTHBIX,
MEeTanpeIMETHBIX U IIPEAMETHBIX PE3yJIbTaToB 00yUEHUS;
® HaBBIKAMHM PETYJMPOBAHHMS TOBEJICHUS 00yUJarONIMXCS IS
obecrieyeHns 6€30NacCHOM pa3BUBAIOIIEH 00pa30BATEIHHOMN CpPEIbL.

IIK-6

TOTOBHOCTBIO
B3aNUMOJIEUCTBHIO c
yqaCTHI/IKaMI/I
00pazoBaTeNLHOTO TpoIecca

3HaTh:
® OCHOBHBIE ()OPMBI I MOJIENN TPO(PECCHOHATEHOTO COTPYAHUYECTBA CO
BCEMH yY9aCTHHKaMU 00pa30oBaTEeIbHOTO MPOIlecca B COOTBETCTBHH C
(henepambHBIM TOCYIaPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
OCHOBHOTO / cpetHero oOpa3oBaHus;
® TCXHOJIOTHHU BSaHMOJ]efICTBHfI C Y4aCTHUKaMU 06pa30BaTeJ'lBHOFO
mporecca;

YMmers:
® [IPUMEHSTH Ha NIPAKTHKE Pa3IMYHBIE TEXHOJIOTHH I1E€Aarorn4ecKoro
B3aUMO/ICHCTBUSI C YYaCTHUKaMU 00pa30BaTeIbHOTO IIPOLIECCa;
e 00mmaTHCS C yyaluMUCs, IIPU3HABATh UX JIOCTOMHCTBO, TIOHUMAst U
NPUHAMAS UX;
® JCII0JIb30BATh COBPEMEHHBIE METOUKH M TEXHOJIOTHH JIIS




OpraHU3aIuN BOCIIMTATEIILHON NEATETHPHOCTH U CTAOMIBHOTO
B3aUMOJICHCTBHS C YYaCTHUKAMH 00pa30BaTECIBHOTO MPOIECCa;
® BBICTpauBaTh MapTHEPCKOE B3aUMOJACHCTBUE C POIUTENSIMU
(3aKOHHBIMHU MPEICTABUTEISIMU) YUALTUXCS JI PEIICHUS
00pa3oBaTeNbHBIX 33/1a4, UCIIOJIb30BAaTh METO/IBI U CPEJCTBA AJIS UX
MICUXOJIOTO-TIEIarOTUYECKOTO MPOCBEILIECHUS;
® COTPYIHHUYATH C IPYTHMU MEarOTHICCKUMU PAaOOTHUKAMU H APYTUMH
CHENHATNCTAMH B PEIICHUH 00pa30BaTeIbHBIX 3a1a4;

Baagern:
e criocobaMu OpraHu3anry Mpo(ecCHOHATFHOTO B3aUMOCHCTBUS CO
BCEMH YYaCTHHKaMHU 00pa30BaTeIbHOTO MpoIiecca;
® HaBBIKAMH OpPTaHU3AINH KOHCTPYKTHBHOTO B3aUMOJICHCTBHUS
YYaCTHHKOB 00pa30BaTEIBHOTO MPOLECCa B Pa3HBIX BHIIAX
JIESITCIILHOCTH;
® HaBHIKAMH YCTAHOBJICHUS KOHTAKTOB C 00YYAFOIIUMUCS U MX
poauTensiMu (3aKOHHBIMH TPEACTABUTEISIMU ), APYTUMHU
negarortdyeCKuMu 1 UHbIMU pa6OTHI/IKaMI/I;
e crioco0aMy OpraHU3aIiy MOMOIIY CEMbE B PEIIEHUH BOTIPOCOB
BOCIIUTAaHHS PEOCHKA;

CIIK-2 | criocoOeH  OCYIIECTBISTH 3HaTh:

pa3paboTKy U peanu3aluio | e(a30BbIE HICH IIKOJIHEHOTO Kypca MaTe€MaTHKH H OCHOBHEBIC

00pa3oBaTeIbHbIX 3aKOHOMEPHOCTH B 00JIACTH ee 00yUeHHs, B TOM YHUCIIe B 00IacTH

OpOrpaMM  OCHOBHOTO U | WHKJIIO3MBHOTO 0Opa3oBaHHs

CpeIHEro o0rmiero YMmeTh:

obpazoBanust 10 | e c(hopMyIMpPOBATH MATEMATHYECKYIO HUCCIIEAOBATENBCKYIO 3a0ady

MaTEMaTHKE Ha  OCHOBE | gHa 0a3e MIKOJBHOTO Kypca MaTeMaTHKH JUIS y4YalluXcsi OCHOBHOU

CHETIMATEHBIX Hay4HBIX | g cpeHel MOJIHOM 0011e00pa30BaTEIBHOM IKOJIBI

3HAHMH B TIPEJIMETHOH | e aHanu3MpoBaTh HCTOPHMIO DA3BUTHS OCHOBHBIX  MOHATHIA

obmactu “Maremarnka” IIKOJIFHOTO Kypca MAaTeMAaTHKH B COIHAJIbHO-DKOHOMHYECKOM
KOHTEKCTE OJIIOXH M HCIOJIb30BaTh 3TO B NPOPECCHOHATBHON
JeATeIbHOCTU
®IPOCKTHPOBaTh  Y4eOHBIM  Mpolecc 1O  MaTeMaTHKe,
pacKphIBalOLINi ee 00IIEKyIbTYPHOE U HCTOPHUUECKOE 3HAUCHUE.

Baapers
©0a30BbIMH  MATEMAaTHYECKHUMH 3HAHUSIMH W OCHOBHBIMH
METOAaMH JIOKA3aTelbCTBA MATEMAaTHUECKUX YTBEPKICHUH
2. MecTo AUCHUINIMHBI B CTPYKType OCHOBHOH  Npo(ecCHOHAJBLHOM
o0pa3oBaTe/IbHON NPOrPaMMbI
Jucuumnuza “Meronuka o0ydeHMsl IpenMeraM — (MaTeMaTuka)”  OTHOCHTCS K

TUCITUIIMHAM BapHaTUBHOM yacTu yuebHoro rana OITOIT 6akanaBpuara.
JucnunnuHa uzydaercs Ha 3 — 5 kypcax B 6 - 9 cemecTpax ouHO# (hopmbl 00yueHUs U Ha 3
— 5 Kypcax 3a04HO0i popMbl 00yUEHUSI.

3. O0beM JMCHMILIMHBI B 3a4eTHBIX EIMHHIAX ¢ YKA3aHHEM KOJHYeCcTBA
aKaJeMH4YeCKHX YacoOB, BbIJeJEHHbIX Ha KOHTAKTHYI0 paldoTy oOydalommuxcsi ¢
npenojaasareseM (110 BUAAM 3aHATHIH) M HA CAMOCTOATEJIbHYI0 padoTy 00yUyaromuxcst

OOmiast TpyAOEMKOCTh AMCHUIUIMHBI cocTaBiseT 10 3adeTHbIX eauHMIBI (3.€.), 360
aKaJeMUYECKHUX JacoB.

Kypcosas pabota npegycMoTpeHa.

3.1. O0vém oucuyunaunvt (MoOyns) no eudam yueoHvIX 3auamuil (6 uacax)



Bcero uyacos

O0LEM TUCHUIITTUHBI AT JULAL 3204HOH
OYHOM bopmbl
dbopMbI o0y4JeHus
o0y4JeHus
OO6mmast TpyA0€MKOCTh JTUCITUTUTHHBI 360 360
KonTtakTHas paboTta 00y4daroLuxcs ¢ rpernojaasaresieM (110 BUgam
y4eOHBIX 3aHATHI) (BCETO)
AynutopHas pabota (Bcero): 159
B T. UUCJIE:
Jlexuun 52 14
CemuHaphbl, TPaKTUYECKUE 3aHITHUS 104 22
[IpakTuKymbI
JlabopaTopHbIie pabOThI
B T.4. B aKTUBHOW U MHTEPAKTUBHOM popmax 32
BueaynuropHas pabora:
B ToMm uncie, uHauBuAYyabHas paboTa 00ydaronMXCs ¢
IIPEIo/1aBaTeseM:
KypcoBoe npoexktupoBanue 3 3
['pynmoBast, ”HAMBUAYaIbHAsI KOHCYJIBTAIMS U MHBIC BUIBI
Y4eOHOH JIesITeTbHOCTH, MPElyCMaTPUBAIOIIHNE TPYIIIIOBYIO WIIH
WH/IUBUYaIbHYIO paboTy 00y4aromuxcs ¢ MpernoiaBaresieM
TBopueckas pabota (3cce)
CamocrosrenbHas pabota 00yJaroumxcs 165 300
Bun npomexyTouHoii artectanuu odyyaromierocs (3a4eTsi-6,7,8 36 21
CeMecCTp; IK3aMEH-9 ceMecTp)

4. CopepxaHue JUCHMIUVIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3xeaaM) C
yKa3aHHeM OTBEJeHHOr0 HAa HMX KOJHYeCTBa aKajeMHM4YeCKHX 4acoB U BHAOB Y4eOHBIX

3aHATHH

4.1. Pazoenvt oOucyunyunst
aKademuuecKux uacax)

01 04Houl hopmul 00yueHusn

U mpyooemKkocms no 6uoam yueOHvIX 3aHAmull (8

8 Buabl y4eOHBIX 3aHATHI,
[=
= 2 BKJIKOYAsl CAMOCTOSITEIbHYIO
g £ g padoTy oGyuarommxcsi u ®opMmbl
g
© 83 TPYAOEMKOCTh (B Yacax) TeKyHIero
Ne Pa3pen © 2 I
< ayJIuTOpPHLIE CaMOCTOAT | KOHTPOJIsA
n/n JUCHUIIINHBI =
= yueOHbIe 3aHATHS eJIbHAf ycneBaemMo
BCero | JIEKIMM | ceMHHapbl, |PadoTa CTH
npakTHyeck |00y4aouu
e 3aHATHA | XCHA
1. | Meroauka oOyueHust | 64 12 20 32 YO-3, U3
MaTeMaTuke B 5 — 6
KJlaccax, reoMeTpun B 7




2 Buabl yueOHbIX 3aHATHH,
= E | BKJIIOYAsi CAMOCTOATEILHYIO
g g § padoTy o0yyaromuxcs u @opMbI
© 8 3 TPYAOEMKOCTh (B 4acax) TeKyIIero
Ne Pasznen © =3
w/n e — 2 ayIMTOPHBIE CaMOCTOSIT | KOHTPOJISA
= yuyeOHbIe 3aHAATUSL  |eJIbHAA ycneBaemo
BCEro | JIEKIMH | CeMHHAPBI, pabora CTH
npakTH4ecK |00ydaionmu
ue 3aHaTHg | XCA
KJ1acce
2 | Meroauka oOyuenus | 73 10 24 39 YO-3, U3
anrebpe B 7 — 9 knaccax,
reoMeTpuH B 8 Kiacce
3 | Meroauka oOyuenus | 60 10 20 30 YO-4, 13
reoMeTpuH B 9 Kiacce
4 Metonuka o0yuenus | 60 10 20 30 YO-4, U3
anrebpe ¥ Hayaiam
aHaimza B 10 — 11
KJ1accax.
5 Metonuka o0ydenus | 64 10 20 34 YO-4, U3
reometpun B 10 — 11
KJlaccax
KypcoBas pabota 3
DK3aMeH 36
Bcero 360 52 108 165

YO - ycrabrit onpoc, YO-1 - cobecenoBanme, YO-2 - komtokBuyM, YO-3 - 3auer, YO-4 — 3x3ameH, [1P -
nuchkMeHHas pabora, [1P-1 - tect, ITP-2 - xoHTponbHas pabota, ITP-3 acce, I1P-4 - pedepat, [1P-5 - kypcoBas
pabota, [TP-6 - HayuHO-y4eOHBIN oTUeT 1o npaktuke, [1P-7 - oruer mo HUPC, N3 —maauBunyansHoe 3ananue; TC
- KOHTPOJIb C MPUMEHEHUEM TeXHHUECKUX cpelcTB, TC-1 - komnproTepHOE TecTupoBanue, TC-2 - yueOHBIE 3a7auH,
TC-3 - KOMIUIEKCHBIE CUTYaI[HOHHBIE 3a1a4UH

07151 3404HOU hopmbl 00yUeHUus

8 Buabl y4eOHBIX 3aHATHH,
[=
= & |  BKJIIOYAS CAMOCTOAITENLHYIO
g £ § padoTy oGyuarommxcsi u ®opMmbl
S ¥ S TPYAOEMKOCTH (B yacax) TeKyIero
Ne Paznen © 53
< ayauTOPHLIE CaMOCTOAT | KOHTPOJIsA
n/n JUCHUIIINHBI <y
B yueOHbIE 3aHATHS  |eJIbHasl ycrneBaeMo
BCero | JIEKIMM | ceMHHapbl, |PadoTa CTH
npakTHyeck |00y4aouu
ue 3aHATHa | XCH
1. | Meroguka oOyueHus: | 64 4 6 60 YO-3, 13
Marematuke B S5 — 6
KJIaccax, FeoMeTpuu B 7
KJ1acce
2 | Mertoauka obyuenust | 73 2 4 60 YO-3, 13
anredpe B 7 — 9 kiaccax,
reoMEeTpUH B 8 Kitacce
3 | Meroauka oOyuenus | 60 2 4 60 YO-4, U3




2 Buabl yueOHbIX 3aHATHH,
= E | BKJIIOYAsi CAMOCTOATEILHYIO
g g § padoTy o0yyaromuxcs u ®opMmbI
© 8 3 TPYAOEMKOCTh (B 4acax) TeKyIIero
Ne Paznen C = J
= ayIMTOPHBIE CaMOCTOSIT | KOHTPOJISA
n/n AUCHUTLTHHBI o
= yuyeOHbIe 3aHATUSL  |eJIbHAsA ycneBaemo
BCEro | JIEKIMH | CeMHHAPBI, pabora CTH
npakTH4ecK |00ydaionmu
ue 3aHaTHg | XCA
reoMeTpuH B 9 kiacce
4 Meronuka oOyuenus | 60 2 4 60 YO-4, 13
anrebpe W Hayajgam
aHammza B 10 — 11
KJIaccax.
5 Metonuka o0ydenus | 64 2 4 60 YO-4, U3
reometpun B 10 — 11
KJIaccax
KypcoBas pabota 3
3auer 12
DK3aMeH 9
Bcero 360 14 22 300 21

VYO - ycrasiit onpoc, YO-1 - cobecenoBanme, YO-2 - xomrokBuyM, YO-3 - 3ager, YO-4 — sx3ameH, [1P -
muceMeHHast pabora, [IP-1 - tect, I1P-2 - xoHTpOmbHas pabota, ITP-3 scce, [1P-4 - pedepar, [IP-5 - KypcoBas
paborta, [TP-6 - HayuHO-y4eOHBIN oTYeT Mo mpaktuke, [IP-7 - oruer mo HUPC, U3 —uuauBuayansHoe 3aaanue; TC
- KOHTPOJIb C IPUMEHEHHUEM TeXHHYECKUX cpecTB, TC-1 - koMnbroTepHOe TecTupoBanue, TC-2 - yueOHbIe 3a1auH,
TC-3 - KOMIUIEKCHbBIE CUTYaI[MOHHBIE 3a/1a41

4.2 Cooepicanue oucuyuniunvl, CMpyKmypuposantoe no memam (pazoenam)

Cooepotcanue 1eKYUOHHO20 Kypca

Ne
/11

Tewma u e€ conepxanue (JICKIHN)

1

Llesn 00yueHus U cofep:kaHue Kypca apupmMeTuku B 5-6 Kjaccax

Metoauueckne ocobeHHOCTH Kypca. OOmas HavanmpHas MaTeMaTHyecKas
noarotroBka B 1-4 kmaccax. Llenu mpenogaBanus U coJiepikaHue Kypca MaTeMaTHKU
5-6 kmaccoB. IlpeeMcTBeHHOCTH B OOyueHUM MareMaTHKe. MeToauyeckue
0COOEHHOCTH Kypca apudmeruku 5-6 knaccoB. Opranusaius yCTHOW U THCbMEHHOU
paboThl yuarmmxcs 5-6 KI1accoB Ha YPOKax apu(MeTHKH.

AHaJM3 NPOrpaMm U y4eOHbIX nocoduii no apudmernke

AHanu3 mporpamMm Mo MaTematuke 5-6 kiaccoB. OcCHOBHblE TpeOOBaHHUS K
MaTeMaTU4YeCKON MOATOTOBKE ydammuxcs 5-6 KJ1accos.

CtpykTypa U cofiepkaHue y4eOHBIX TOCOOUi Mo apupMeTHKe:

1) yueOHOro KOMIUIeKTa 1O Marematuke mon pea. W.@. Ilapeiruna; 2)
yuebHuka matematuku H.5. Bunenkuna u np.;

3) MIIN-cepun y4eOHBIX KHUT MO MaTeMaTHKE;
5,6» C.Hukoabckoro u ap.

4) yyeOHuKa «ApudpmeTHka

MeTtoanka uzydyenusi rembl «HarypaJjbHble ynuciaa

Hucnosele cucremsl. llonarne uyucna. HarypanpHble uyucna. JlelctBus c
HartypaiabHbiMH yuciaaMu. [louarne HOK n HOJI uucen. [{eauMocTs HaTypajabHbBIX
qucell.

@®opMUpPOBaHME IJIEMEHTOB AJTOPUTMHYECKON KYJbTYPbI Yy ydammuxcs 5-6
KJIACCOB




[Tonatus anropurMa, npasuwia. Mx cxoxctsa u pasnuuus. Meroauka paboThl C
anroputMamu U npaBwiamu Ha npumepe TeM «HOK u HOJI uucen», «llpuznaku
nenmuMoct Ha 2, 3, 5, 6, 9, 10, 11». Hambonee pacmpocTpaHeHHBIC OIIMOKH
yYalllUXCs, [JOMYCKAaeMbl€ IIPU BBIIOJIHEHUM IHMCbMEHHOIO JCJICHUs; CHCTEMa
YIOpaxKHEHUH, MPEeTyIPEKIAIONIIUX 3TH OUTHOKH.

MeToanka u3y4eHusi APOOHBIX YU CeJ

HpoOubie umcia. McTopust BO3HMKHOBEHHSI TOHSATHS JPOOHOTO YHMCIIA.
PaznuuHble m0CIE0BAaTEIbHOCT U3YyUEHHS JECATUYHBIX M OOBIKHOBEHHBIX JIPOOEH.
W3yuenue neiicTBUil HaJl IPOOHBIMHU YUCIAMH.

MeToanka BBe/leHHsI OCHOBHBIX NOHATHI TeMbl «/Ipo0OHbIe Ynciay

OcHOBHBIE CBEJICHUS U3 UCTOPUU Apobei. MeToarKa BBEJCHUS MMOHSTUH «OJISD»,
«OOBIKHOBEHHAsI Ipo0ObY, «IecaThYHas ApoOby». CXeMbl U3yYeHUsT APOOHBIX YHCE B
IIKOJILHOM Kypce MaTeMaTHKU. JTarbl (OPMUPOBAHUS MOHATUS IpOoOH B 5 Kiacce.
MeToauka U3ydeHHs] KaXI0TO U3 YeThIpeX apu(pMETHUECKUX ACHCTBHI ¢ IpOOsSMHU.
TunuyHblie 3aTpyIHEHUS], OIIMOKA U HEAOUYETH YUAIIUXCS TIPU U3YYCHUH JCHCTBUHN C
JIPOOHBIMHU YHCIIAMH.

MeTtoanka 00y4eHHUs pelIeHUIO 3a/1a4 HA JPo0U U NPOLEHTHI B 5-6 KJaccax

OcHOBHbIE BHUJBI 3a/a4 Ha Jpobu. MeToauka BBEIEHHUS HMOHATHUS «IIPOLIECHTY.
[IpencraBieHue MpoLeHTa B BUJE A€CATUIHON ApoOu. Tpu BuAa 3a/1a4 HA IPOLIEHTHI.
OOmast cxema pelleHus 3a7ad Ha IPOLIEHTh.. MeTonndyeckue peKOMEeHAAluu I10
IPEAYNPERACHUIO 3aTPYIHEHUN IPU PELICHUH 3a1a4 HA IIPOLEHTHI.

MeToauka u3y4eHus M0J0KUTEIbHBIX H OTPUIATEIbHbBIX YHCeJI

Mertorka BBEAEHUS HOHATUS OTPULIATEILHOTO ynciaa. POpMUPOBAHUE IEVCTBHS
CpaBHEHUS YMCEJI C Pa3HBIMM 3HaKaMu. JIecTBUS HaJ YMCIIaMU C pa3HbIMU 3HAKAMH.
Mertoanka 00yueHus: NSHCTBUAM HAJl pallMOHAIbHBIMU YHCIIAMHU.

MeToauka BBeIeHUsI OTPHLATEIbHBIX YHCEI

Pa3znnunble cnocoObl BBENEHUS OTPHUIATENLHOTO 4ucia. BBeneHue MOHATHS
monyna uucna. Mcnonb3oBanne MKT npu m3ydeHMHM NOHATHS «MOAYJIb YHCIAY.
Metonuka wu3yueHUs anreOpandyeckux OIepaluuid HaJa MOJIOKUTEIbHBIMU U
OTpHILIATEIbHBIMU YHciIaMu. Vcronb30BaHue HH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTMM IIPU HM3YyYECHHUH ACUCTBUN HAJ MOJOXHUTEIbHBIMA M OTPHULATEILHBIMA
yuciaaMu. TUNHWYHbBIE 3aTPyAHEHHs, OMMOKU U HEJOUYEThl yJalluxcs MpH U3yYeHUH
JEHCTBUM C palMOHAJIbHBIMM uuciaamu. [lyTu mpenynpexaeHus U IpeoioICHUs
TPYAHOCTEH M OIMOOK, CBSI3aHHBIX C M3YUCHUEM JIAaHHOU TeMBI.

10

Metoauka o0yueHus yyammxcsi 5-6 KjaccoB pelieHUI0 ypaBHeHUH

Ilenn wn3yueHuss ypaBHEHMII B Kypce MaTeMaTHKH S5 Kiacca M 6 Kiacca.
TpakToBKa M MeToaMKa (OPMHUPOBAHMS IMOHSITHM YpaBHEHUS M €ro pElIeHUs B
HayalbHOM mIKosie U B 5 Kiacce. Buapl ynpaxkHeHui, crocoOCTBYIOIUX YCBOSHUIO
ATHUX MOHATHIA.

Metoanka 00y4eHUs] YMEHHUIO pellaTh YpaBHEHHsS HAa OCHOBAHUHU 3aBUCHUMOCTH,
CYHIECTBYIOIIEH MEXIy KOMIIOHEHTaMHU U pe3yjibTaTamMu JeucTBUil. Buabl
ypaBHEHMH, pemaemMbIx B 5 kiacce. Meroauka oOy4deHHsl pelleHUI0 YpaBHEHHUH Ha
OCHOBAHHUU CBOMCTB paBEHCTBA. Bu/bpl ypaBHEHNH, pemaeMsIX B 6 Kilacce, UX CBA3b €
U3y4eHHBbIM MarepuaioM. OOpaslbl 3anucH pelleHUs YpPaBHEHUH U TPOBEpPKU
peuIeHusl.

11

MeTtoauka u3y4eHHs 3JIEMEHTOB ajiredpnl B 5-6 kiaccax

Meroanka ¢GOpMHpPOBAaHHUS HABBIKOB PACKPBITHS CKOOOK M 3aKIIOYCHHS B
CKOOKM; TpUBEICHUS TOJOOHBIX ciaraeMblx. CrocoObl pelieHust ypaBHEHHH B 5
kiacce; B 6 knacce. Mcnonb3oBanue mpubopa «BeCbl» MpPHU PEIIEHUH HEKOTOPBIX
ypaBHeHHH. DYHKIIMOHAJIbHAS TPOIIEAEBTHKA B KypCe MaTEMATUKH 5-6 KJIACCOB.

12

I'eomeTpnyecknii MaTepHuaJ HA YPOKAX MaTeMAaTHKH B 5-6 kiiaccax
['eomeTpuyecKHe 3HaHU y4alluuXCcs HadaJabHOM MIKObL. ['eoMeTpus — cocTaBHas




4acTh Kypca MaTeMaTHKH 5-6 kiaccoB. MeToauka BBEIAEHUS TIE€OMETPUUECKHUX
MOHATUN «HapajuieybHbIe (NMEPIEHANKYISIPHBIC) TPSAMBICY», «pPaBHbIC (UTYPBD).
MeTtonuka u3y4eHus TeMbl « YTIIBI U UX BUABD. MeToau4ecKkiue 0COOCHHOCTH 3aaad
Ha TOCTpoeHue B 5-6 kiaccax. OyHKIMK HATJBIIHOCTH MPU OOYYCHHH 3JIEMEHTaM
reomeTpun. OCHOBHBIE CPE/ICTBA HATJISITHOCTH.

HaBpiku paboOTBl ¢ MPOCTEHIIUMH TEOMETPHUYCCKUMHU HMHCTPYMEHTAMH IS
MIOCTPOEHUS.

13

DOYyHKUMOHAJIbHASA JIUHUS B Kypce ajareopnl 7 Kiacca

AHanu3 pa3NUYHBIX TOAXOJO0B K OIpPENeNeHUI0 (YHKUIUH, NPUHSATHIX B
JCUCTBYIOIIMX y4eOHMKax 1o anredpe 7  Kiacca. CymecTBeHHBIE |
HECYIIECTBCHHbIC TPU3HAKU TMOHATUS «(PYHKUUS», CBA3b C JAPYTHMU TOHSTHIMHU
Kypca anreOpsl 7 kiacca. [IpemMyimiecTBa u HEOCTAaTKM KaXKJOTO M3 MOIXOJO0B K
omnpenenenuto ¢yHkuuu. CrnocoObl 3amaHus GyHKOMA. MeToauKka H3Yy4YeHHUs
001eYHKIIMOHATBHBIX MOHATHH. DyHKINH, H3ydaeMble B 7 Kiacce.

14

MeToauka u3y4yeHust JUHEHHON pyHKIUN

MeTtoauka n3ydyeHus JTuHeHHOW QyHKIMK U €€ cBoicTB. DOpMUPOBAHHE YMEHHIA
noctpoeHus rpaduka uHeHHON QyHKIMH. OyHKIHS TPSAMON TPOIOPLUUOHATBHOCTH
u e€ rpaduk. Ucnons3oBanue UKT npu msydenuu rpaduxa nuHedHON (QyHKIMH.
B3aumHoe pacnonoxenue rpadukoB JUHEHHONW QYHKIMY.

15

MeToauka u3y4eHHsl COJEpP:KAHUSA JUHHMU YPABHEHHMH B Kypce ajare0dpsl 7
KJjacca

VYpaBHeHHUs NEpBOM CTENEHU C OJHUM Heu3BecTHbIM. CBolcTBa ypaBHeHUH. O
pemieHun ypaBHeHUW. [IOHATHS ClEACTBUSA OJHOIO YPAaBHEHMS W3 JPYyIroro M
paBHOCUIIBHOCTU. Buabl ypaBHeHUH, H3y4daeMmblX B 7 Kiacceé M  CIOCOOBI HX
pemenus. CucreMbl JUHEMHBIX YpaBHEHUH C JIByMs HEM3BeCTHBIMU. I'padumueckoe
pemieHue cucteMm ypaBHeHH. OcoOble ciy4au peuieHHsl JUHEHHBIX CHCTEM.
CrniocoOsbl penieHusi cCUCTeM ypaBHEHMH. MeTonka 00y4yeHHUs! PEelIeHUI0 TeKCTOBBIX
3a/1a4 ¢ IOMOUIBbIO ypaBHeHUN. [l11aH pemenus 3a1a4 ¢ IOMOIIBIO YPABHEHHUS.

16

Pemienne TekcTOBBIX 32724 B Kypce ajredpsl 7 kjacca

@OyHKIUN TEKCTOBBIX 3ajlay MO ajiredpe, pelaeMbIX ¢ MOMOUIbIO ypaBHEHHH.
Mertonuka 00y4yeHHs IIKOJbHUKOB PELIEHUI0 Takux 3ajgad. OdopmiieHue peneHui.
HccnenoBanne OTBETOB IO CMbICIy 3agaud. [lyTm npeomoneHust TpyIHOCTEH,
WCIBITHIBAEMbBIX YUAIIUMHUCS IPHU PEIICHUU TEKCTOBBIX 3a/1a4.

17

MeTtoauka n3y4eHusi Coaep:KaHus JMHUHU TOKICCTBEHHBIX NIPe00pa30BaHuUi
B Kypce ajaredpsnl 7 Kjiacca

Mertoauka (GOpMHUPOBaHHUS TOHATHH: Ledble anredpandyeckue BhIPaKEHUS;
OJIHOYJIEH M MHOTOWIEH; KO3((DUILIMEHT; IpUBEIeHNE TTOJOOHBIX YWIEHOB; TOXKIECTBO;
TOKJECTBEHHOE TpeoOpa3oBaHue. Meroauka oOyueHHs NPUMEHEHUI0 (GopMyI
COKpAILIEHHOT0 YMHOXeHHs. Poilb M mpakTHYeckas 3HAYMMOCTh TOXKJIECTBEHHBIX
npeoOpa3oBanuil. MeToauuecKkue peKOMEHJAIMM 110 OpraHu3alMd O0O0ydeHUs
ydammxcsd (HOpMHUPOBAHUIO HEOOXOJAMMBIX HABBIKOB BBINIOJHEHUS JIEUCTBUS
pa3I0KEHUS LIEJIbIX BEIPAXKEHUH Ha MHOKUTEIIH.

18

MeToanka M3y4eHHMsl LeJdbIX BbIPa)KeHUHl W MX mpeodpa3oBaHMil B Kypce
aare0pb1 7 kJjacca

AHaN3 pa3IMYHBIX TPAKTOBOK TIOHSTUS TOXIECTBA. BHIBI TOXIECTBEHHBIX
npeoOpazoBaHuil B Kypce anredpbl 7 kinacca. DopMbl paboOThl ¢ y4YalIUMHCS IO
(bopMUPOBAHNIO HEOOXOAUMBIX HABBIKOB UX BBINMOIHEHUS. DOPMYJIbI COKpAIIEHHOTO
YMHOKEHUS. TpyaHOCTH, C KOTOPBIMU CTAJIKHUBAKOTCS YUYallUMecs MPU U3YUYEHUH ITON
TEMbI, MYyTH WX NPEOJoJIeHHUs. TUNMUYHBIE OMMUOKKM W PEKOMEHIAIMU TO0 UX
YCTPAHECHHUIO.

19

Jlornuyeckoe cTpoeHHe KOJIbHOI0 KYpCa INIAHUMETPUH
AKCHOMATHYECKUA METOJ TOCTPOCHHMsI IIKOJBbHOIO Kypca IUJIAHUMETPUHU.

10



XapakTepuCTUKAa aKCMOMATHUK B PA3UYHBIX IIKOJBHBIX yU€OHHKAaX T€OMETPUH, UX
oTnnuMs. MeToauka BBENECHUS HEONPEACISAEMBIX IMOHATHH «TOYKa», «IIpsAMas».
W3yuenne akcHOM IUIAaHUMETPUHU MO y4eOHbIM mocoOusiM aBT. A.B. Iloropenosa,
JI.C. AtanacsaHa 1 [Ip.: aHaIU3 MOAXON0B K UX U3Y4YECHHIO, MOTUBALUS, WILITIOCTPALIHS
COZIepKaHUsl AaKCUOMBI, IIOCTpoeHue deprexa. POpMHPOBAHHUE HABBIKOB PELICHUS
3aJa4 Ha INPUMEHEHUE AaKCHUOM IUIAHMMETPUM U CIeACTBUM n3 HuX. OCHOBHbBIE
COZIEPKATEIbHO-METOAUYECKUE JIMHUM IUIAHUMETPUU 7 KJlacca: IeOMETPUYECKUE
(GUrypsl U UX CBOHCTBA; F€OMETPUYECKUE MOCTPOCHUS; T€OMETPUUECKUE BEIHMUUHBI.
Metonuka usyuenus teopeM. Akcuomsl. Iloctynatel. Teopembl. OCHOBHbBIE BH/IbI
TEOpeM M HUX B3aUMOCBA3b. CTpyKTypa TeOopeMbl U €€ JIOTMKO-MaTeMaTH4ECKHUH
aHanmu3. Heo0XoauMocTh U 10CTaTOYHOCTh. MeTouka 00y4eHus: MaTeMaTHYeCKUM
CY)KICHMSIM U UX JI0Ka3aTEIbCTBY.

20

Metoauka usydenus coaep:kanusi JuHum «['eomerpuueckue purypbl u ux
CBOMCTBAY

JloruKO-TUIAKTUYECKU aHAlIU3 COJIEPKaHUSl JIMHUU T€OMETPUUYECKUX (Uryp.
Mecto reomerpuueckux ¢Guryp B mnporpamme M yuyeOHukax. llenm wusydenus
FGOMCTpH‘ICCKI/IX (1)I/Il“yp B IIIKOJIC. OCHOBHI)IC THUIIbI MAaTEMAaTHUYCCKUX U HpI/IMepBI
y4eOHbIX 3a7a4. CreruaibHbIe METObI U TPUEMbI O0YUCHHsI TEOMETPHUH B 7 Kilacce.

21

MeToauka u3y4eHHs NPOCTEHIIUX reOMETPUYECKHUX (PUIYpP M UX CBOMCTB Ha
NEePBBIX YPOKAX NeOMETPHH

Ilenp u3ydeHuss OCHOBHBIX CBOWCTB NMPOCTEHIIMX I€OMETpUuecKux ¢uryp B 7
knacce. ConepkaHMe IEpBBIX YPOKOB reoMmerpuu. Heompeznensemble NOHIATHS U
oTHOWEeHUA. [IpuMepsl BBEEHHsI HOBBIX IOHATUN HA IMEPBBIX YPOKAX I'€OMETPHUHU.
OcHOBHbBIE BUIBI ONPEIECICHUN TI'E€OMETPUUECKUX IIOHATHH, PAacCMaTpUBacMbIX B
Kypce reoOMeTpUH 7 Kiacca U METOAMKa UX (popMHUpOBaHUS.

OOyueHue  yyamuxcs  YETKUM  T€OMETPUYECKHMM  (OpPMYJIMPOBKaM U
pacCcyXJI€HHUSIM, YMEHUIO BBIJEIATh U3 TEKCTA TEOMETPUYECKOM 3a/1a4l «4TO JAHO» H
«4TO TpeOyeTcsl ONpeneuThy, OTpaKkaTh CUTYalMIO, JAHHYIO B YCJIOBUH 33/1a4M Ha
PUCYHKE, KPAaTKO M YETKO 3alMChIBATh PEHICHUE 331a4H.

22

MeToauka u3y4eHus paBeHcTBa Guryp

AHanmm3 pa3aMyHBIX TOAXOJ0B K OMpPEICNICHHIO PaBEHCTBA (UTYp, TPUHATHIX B
JeMCTBYIOIMX yYeOHHMKAX M0 reoMeTpuu 7 kiacca. MeToanka N3ydyeHusl paBeHCTBA
¢uryp (OTpe3KoB, yIJOB, TPEeyroibHUKOB). [Ipu3Haku paBeHCTBa TPEYroJbHUKOB.
PaBeHCTBO TpeyrolbHUKOB KaK OCHOBHAsi JIMHHMS B JIOKA3aTEIbCTBE TEOPEM U
pelIeHny TMIaHuMeTpudeckux 3anad. OOydeHue peleHuIo 3ajad C IOMOIIBIO
IPU3HAKOB PaBEHCTBA TPEYTOJbHUKOB.

23

MeToanka M3y4eHus NPU3HAKOB PABEHCTBA TPEYroJbLHUKOB

Jloruko-MareMaTUYeCKU aHaJIU3 CTPYKTYpbl M JIOKA3aTeJNbCTBA TEOPEMBI
CTpykTypa TE€OpeMbl U €€ JOTMKO-MaTeMAaTUYeCKUi aHain3. Buabel Teopem, CBS3U
MEXJy HUMH. Jlornueckas CTpPyKTypa CXEMbl PacCy:KIACHUW MPHU JOKa3aTEIbCTBE
CHHTETUYECKMM METOJIOM, METOJIaMH BOCXOJSIIET0 M HUCXOJIAIIETO aHAIN30B,
METOJIOM OT IPOTUBHOI0. METOANYECKHE CXEMBI BBEICHUS TEOPEM

[Tpumepsr METOIMYECKHX CXeM BBeJeHUs TeopeM. OCHOBHBIE ATalbl padOThI HAJT
Teopemoit. OdopmieHne KpaTKoW 3amucH JI0Ka3aTelbCTBA TEOpPEMBbL. AHAIU3
TAMAYHBIX ~ OMMOOK ydYamuxcs: OIMMUOKHM B JIOTHYECKUX OINEpanusx Haj
MaTeMaTUYECKUMU  TPEUIOKEHUSIMH, B JOKa3aTelabCTBaX, B  OCHOBAHHUSIX
JI0Ka3aTeNbCTBA, B JOKA3aTeIbCTBE METOJIOM OT IMpoTuBHOro. Hambonee TunuuHble
METOUYECKHE OIIMOKUA YYHUTENs Mpu OOyUYEeHUH TeopeMaM, HUX OKa3aTelbCTBY.
AHanmM3 pa3IMYHBIX TMOJXO0/I0B K M3YUYEHHUIO NMPU3HAKOB PABEHCTBA TPEYTOJLHUKOB U
CIoco00B UX JOKa3aTeNbCcTB. MeEToaMYecKre PEeKOMEHIAIUU K M3yYeHUIO TEPBOTO
INpU3HaKa paBEHCTBA TPEYroJbHUKOB. PaBHOOENpPEHHBIH TPEYroabHUK U €ro
cBoMcTBAa. Meroamyeckue pPEKOMEHAAUMU K M3YYEHHIO BTOPOTO U TPETHETO

11



IIPU3HAKOB PABEHCTBA TPEYTOJBbHUKOB.

24

MeTtoauka uzyueHus cojaep:kanusi JuHUM «['eomeTpuyeckne NnocTpoeHusD»)

3anaya Ha noctpoeHue. OCHOBHbBIE 3Tallbl €€ pelIeHUs, CYUIHOCTh U 3HAaYCHUE
KaKIOr0 M3 HUX; IMOCJIEI0BaTeIbHOCTh BBEICHHS ATAllOB B IPAKTHKE PadOTHI C
ydammucs. OCHOBHBIE METOZBl PEIIECHUS 3aJad Ha IOCTPOEHHE, UX MECTO U
3HaYeHHEe B MIKOJBLHOM mpernoaaBaHud. OOpa3ibl MUCEMEHHOTO OhOpMIICHUS
pelieHus 3a1a4.

25

MeToanka 00y4eHUs y4aluuxcs 7 KJIacca reoMeTpu4ecKuM MmoCTpoeHusIM

3anaya Ha noctpoeHue. OCHOBHBIE 3Tallbl €€ pPElIeHUs, CYLIHOCTh U 3HAUEHUE
KaKIOr0 M3 HUX, IMOCJIEIOBATEIbHOCTh BBEACHMS 1TAllOB B MPAaKTUKE PabOTHI C
ydalmumMucs. OcHOBHBIE MCTOABI PCHICHUA 3aJa4 Ha IIOCTPOCHHE, UX MCECTO U
3HaYeHWEe B MIKOJBHOM MpernoaaBaHud. OOpa3ubl MUCBMEHHOTO O(hOpPMIICHUS
pelieHus 3a1a4.

26

MeToauka u3y4yeHus APOOHBIX PALIHOHAIBHBIX BbIPAKeHHUI

JlpoOHble BBIpa)K€HUS KAaK OJHO M3 0a30BBIX MOHATUN JIMHUU TOXIAECTBEHHBIX
npeoOpa3oBanuii. ToxaecTBeHHble NpeoOpa3oBaHUs  JPOOHBIX  BBIPAKEHHIH,
OCHOBHbIE 3Tanbl WX H3ydeHHus. CBsi3b IpeoOpa3oBaHUN JPOOHBIX BBIPAKEHUN C
JPYTUMH  COAEP)KATeIbHBIMU JIMHUAMHU. DOpMHUpOBaHHE YMEHHUS BBIIOJIHATDH
npeoOpa3oBaHusi APOOHBIX BBIPAKECHUH KaK METOJUKAa OOYYCHHS JEHCTBHUSM.
KomnoHeHTbl MeTo1a npeobpa3zoBaHus APOOHBIX BHIPAKECHUH.

27

Metoauka usydeHus teMmbl:«PanuoHajabHbIe APoOH»

OcHoBHast 1enb U3y4eHUs TeMbl. MeTOIMKa W3y4eHHs OCHOBHOIO CBOMCTBa
IpoOM ¥ TIpaBHUJa W3MEHEHUS 3HAKa YMCIHUTENs (WM 3HAMEHATeNs) IpoOH, 3HaKa
nepea apoObro. TUMHYHBbIE OMIMOKM yyalluxcs HpPU COKpAIleHUW JIpoOel, mpu
U3MEHEHUU 3Haka Apodu. POopMUpOBaHHME OCHOBHBIX AJITOPUTMOB JAEUCTBUH C
Ipo0sSMU U yMEHHsI IPUMEHATh MX MpHU IMpeoOpa3oBaHUU APOOHBIX PALMOHATIBHBIX
BbIpaxkeHH. OOydyeHHe ydalluxcsi METOJly TOXKIECTBEHHBIX IpPeoOpa3oBaHUM IpHU
peLIeHNHU: 3a/1a4 Ha J0Ka3aTelbCTBO, IPOOHBIX pAllMOHAILHBIX YpaBHEHUH, 3a1a4 Ha
COCTABJICHUE TAKUX YPABHECHMII.

28

Meroanka M3y4eHUs1 KBAJAPATHBIX KOPHEH M KOPHel N-0i CTeneHu

UppanmoHanbHble BBIPAKEHUS Kak OJHO U3 0a30BbIX MOHATHH JIUHUY|
TOKIECTBEHHBIX  MpeoOpazoBaHuil.  MeTtoauka  (QOpPMHpPOBAHUS  MOHATHUH
apu(MeTHYeCcCKOoro KBaJpaTHOro KOpHS M KOpHS n-oil creneHu. OOydeHne yyammxcs
CHeLUANbHBIM MpHUEMaM BBIIIOJHEHUS OCHOBHBIX IPEeoOpa3oBaHUN BBIPAKEHHIA,
coJiepKalux apu(pMeTHYecKre KBaJpaTHble KOPHU U KOPHU N-OM CTEeNEeHU. AHAIu3
TUIMYHBIX OMIHMOOK yUYaIUXCsl; MPUEMBI UX MPEIYNPEKICHUS U KOPPEKLIUH.

29

MeTtoauka usydeHusi apu(pMeTH4ecKOro KBaJpaTHOro KOPHS M ero CBOMCTB
Mertoauka (GOpMHpPOBAHUS MOHATUS «apU(PMETHUECKHH KBaJApPaTHBIN KOPEHbY.
OcHoBHble ~ 3Tanbl  (GOPMHPOBAHUS  YMEHHUS  BBIIOJHATH  TOXKIECTBEHHBIE
npeoOpa3oBaHusl BBIPAKEHUH, COJAEpXKAIUX apU(PMETHUYEeCKUe KBaJpaTHbIE KOPHH,

Ha OCHOBE: ONPE/ICNICHHs, CBOHCTB U TOKAECTBA \/a’ = |a| . BeiHeceHHe MHOXHTENs

W3-TI0J] 3HAaKa KOPHS M BHECEHHWE MHOXUTENS TOJl 3HAaK KOpHs, W30aBJIeHUE OT
UppaAIMOHATTFHOCTA B 3HaMeHaTene napoOu. Mertonuka ¢GOpMUPOBAHUS TIOHATHUS
«KOpeHb n-oi creneHn». (OOydeHHE BBIYMCICHUIO KOPHEW n-OH CTEnmeHu, B
YaCTHOCTH, KyOMYECKHX KOpHEH.

30

MeToauka u3y4eHus KBAIPATHBIX YPABHEHUH M CHCTEM YPABHEHHMH

Poib 1 MecTo KBaJIpaTHBIX YpaBHEHUH B Kypce aareOpbl OCHOBHOW MIKOJIBI; LENTH
ux usydeHus. CBs3p KBaJpaTHBIX YpaBHEHUM C KBaJpaTUYHOW (QYHKIHMEH U
npeoOpa3oBaHUSIMH JIPOOHBIX pallMOHAIBHBIX BBIpAXKEHUA. MeToauka oO0ydeHus
METO/aM pEeIleHUs] KBaJPaTHbIX YpaBHEHUM: rpa)uuecKkoMy, BbIIEIEHUEM IOJIHOIO
KBajpaTta, o obmei ¢opmyne u no teopeme Buera. Meronuka dopmupoBaHus
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yu4eOHOTO JeWCTBUSL «pEIIeHHE KBAaAPAaTHBIX YypaBHEHUH 1o ¢opmyne» B
pa3BEPHYTOM BHUJE; IOCTENEHHOE CBEpThIBaHUE JeiicTBus. OO0oOmeHne u
yriayOJieHHE CBEIEHUH O LETBIX PAallMOHATIBHBIX YPaBHEHHUIX U UX CUCTEMax B Kypce
anreOpbl OCHOBHOM HIKOJNBL. Peanuzanus BHYTpUIPEIMETHBIX CBA3EH Kypca anreOpbl
npu 00yYSHHH METO/IaM PEIICHHUS] CHCTEM YPAaBHEHHI ¢ ABYMS IEPEMEHHBIMHU.

31

MeToauka o0y4eHus 001eMy Crioco0y pelieHusi KBAJAPATHBLIX YPABHEHU I

Jloruko-nunaktuueckuii ananu3 Tembl «KBagpaTHble ypaBHeHUS» (cucTema
MOHATUI U (DAKTOB, YPOBEHb CTPOTOCTH H3JIOKEHHSI, HAUOOJIEE CIOKHBIE 3JIEMEHTHI
TEMBbI, TUIIBI YIIpaXXHEHUN). MeToaudeckas cxema U3y4eHHs] HETIOJTHBIX KBaJIpaTHBIX
ypaBHeHUN. TuNUYHbIE OIMIMOKMA YYallUXCS U MEpbl MO HUX HPEeIyNpexIeHUIO.
OOyueHue alropuTMy Hax0KJIE€HUsl KOpPHEN KBaJpaTHOro ypaBHEHUs. TpeOoBaHUS K
00s3aTeNbHBIM pe3yJibTaTaM 00y4YeHHs 1o 3ToU Teme. MeTonuKa U3yueHus! TEOPEMbI
Buera u oOparHoit eil. OOydeHHE pEIICHHWIO 3a/Jad C IOMOIIBI0 COCTaBJICHHUS
KBaJPAaTHBIX YPABHEHUM.

32

MeTonuka u3y4yeHusi TeMbl «YPaBHEHHUS U CUCTeMbl YPaBHEHHU»

dopmupoBaHNe MOHATHS LEIOTO PAMOHAIBHOTO BBIPAKEHHS U €ro CTEICHU.
Opranu3anys CaMOCTOSTENFHOW pabOThl YYalIUXCs 10 H3YYCHHI0 OMKBAJIPAaTHBIX
ypaBHeHUI. MeTtoauka OOy4YEeHUsS PELICHUIO CHUCTEM JBYX YPaBHEHHH C ABYMS
nepeMeHHbBIMA. COCTaBJIGHHE CHCTEMATH3HPYIOIUX Ta0ouul «MeTolbl peleHus
CHCTEM JIByX YypaBHEHHMH C JABYMs IepeMeHHbIMM», «(Cxema pelleHus 3agad ¢
MOMOIIBI0 YPaBHEHUH M MX CUCTeM». MeToIuKa MPOBEACHUS ypOKa OTHON 3a1aun
(Ha mpuMepe pelIeHNs] YPaBHEHUH M CHCTEM ypaBHEHHI HECKOJILKUMH CIIOCO0aMH).

33

Meroanka M3y4eHHUs] YUCJIOBbIX HEPABEHCTB

Mertoauka BBEJEHUS OINpPENEJICHUS] OTHOLICHUS «OOJbIle» («MEHbBILE») MEXKIY
yucnamu. [Ipuém noka3arenbCTBa YUCIOBBIX HEPABEHCTB IIyTEM CPaBHEHHUs C HYJIEM
pa3sHOCTH JIEBOM M IIPaBOM YacTH HepaBeHCTBAa. MeToauka HU3y4eHHs CBOWCTB
YHUCJIOBBIX HEPABEHCTB M MX NPHUMEHEHMS K OLIEHKE 3HAYEHUN BBIpAXKCHUN. AHAIU3
3aTpyJHEHUH M TUIWYHBIX OMIMOOK y4allMXcs NpU ONpEleseHMH TIpaHMIl
BBIPAKEHHUS.

34

Metoauka o0y4eHHsl A0Ka3aTeIbCTBY HEPABEHCTB M OLCHKE 3HAYCHHA
BBIPaKeHHU S

Mertoauka u3yueHHsl OINpeneieHus OTHomeHud «a>by», «a<by». OOyueHue
JI0Ka3aTeNbHBIM PAacCyKIECHUSM IpPU JOKa3aTeIbCTBE HEPAaBEHCTB. TpeOoBaHUS K
oopMIIeHHIO  JI0OKa3aTeNbCTBA HEpPaBEHCTBA. MeToIMKa H3Y4YEeHUS CBOWCTB
YHCIJIOBBIX HEPABEHCTB; OOyUEHHE OLIEHKE BBIPAXEHUI METO/JOM TrpaHMll. AHaJIN3
TUIMYHBIX OHIMOOK Y4YalMXcsl TpHU HCIIOJIb30BAHUN CBOMCTB HEPABEHCTB;
KOPPEKIIMOHHO-MarHOCTUYECKUE MPUEMBI UX MCIPABICHHUS

35

Meroauka HM3y4YeHUs JIMHEHHBIX M KBaJPaTHBIX HEPaBEHCTB C OJAHOH
nepeMeHHOMl

IlonsTHe HEpaBeHCTBAa C OAHOW NEpeMEHHOW. M3yueHue anroputMa pelieHus
JUHEHHBIX HepaBeHCTB. Jlornmueckue o0OOCHOBaHHMS NpPU M3YYEHUHM JIMHEHHBIX
HEpaBEHCTB C OJHOM mepeMeHHO U ux cucreM. Knaccupukanus npeodpa3zoBaHuit
HEPAaBEHCTB U HUX CHCTEM: MpeoOpa3oBaHUsS OAHOM, OOEMX 4YacTell HEpaBEeHCTB;
npeoOpa3oBaHusl, U3MEHSIONINE JIOTHYECKYIO CTPYKTYpPY HEpaBEeHCTBa (CHCTEMBI
HEpaBeHCTB). MeToanka o0yueHus: pelIeHUI0 HEPABEHCTB BTOPOM CTETEHU C OJIHOM
[IEPEMEHHOM.

Tunuunple omKMOKY yYalIMXCs IPU PEIIEHUU HEPABEHCTB M UX CHCTEM.

36

Metoauka 00y4eHusi pelIeHHUIO JIMHEIHBIX HEPABEHCTB € OJHOH NepeMeHHOH
U UX CUCTEM

N3ydeHne 4YHCIIOBBIX IPOMEXKYTKOB M HUX TIE€OMETPUYECKONW HWHTEPIPETALUU
(3aKperuieHne ¢ MOMOIIBIO CUCTEMbl YNPAKHEHUH Ha HENOCPEICTBEHHOE YTEHUE
IIPOMEKYTKOB, Ha IEPEXOJ OT MPOCTEUIIMX HEPABEHCTB K HMX T'€OMETPUYECKOMN
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uHTepnperanuu). [lonsitue paBHOCUILHOCTH HepaBeHCTB. dDopmupoBaHue HaBbIKa
MOJy4YeHUs] HEPaBEHCTBA, PAaBHOCWJIBLHOTO TAaHHOMY, NMpHU JeleHUH (YMHOXKEHUH)
o0enx yacTeil HEpaBEHCTBAa Ha OTpULATENIbHOE 4Kciao. POpMUPOBAHUE ANTOPUTMA
peuIeHus MPOCTEHIIINX JIMHEHHBIX HEPABEHCTB C OJHOM mepeMeHHoil. CnenuanbHas
paboTa yumTens MO MPEAYNPEKICHUI0 TUIMHYHBIX OMMUOOK ydammxcs. OOydeHue
PELIEHUI0 CHUCTEMBbl [JBYX JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM.
WHTrepnperanuss peuieHUuss CHUCTEMbl HEPAaBEHCTB HA KOOPAWHATHOM IPSIMOM.
Pemenne Oosiee CIOKHBIX CHUCTEM HEPABEHCTB C BBIMOJIHEHHEM TOXKIECTBEHHBIX
npeoOpa3oBaHU U MPUMEHEHUEM CBONCTB PaBHOCHJIBHBIX HEPABEHCTB. TUMUYHbBIC
OLIMOKY YYallluXcsl MPH PEIICHUU JIMHEHHBIX HEPABEHCTB U UX CUCTEM; MEphI MO MX
IPEIyNPERACHUIO U KOPPEKLIUH.

37

MeToanka o00y4eHHsI PpPelIeHUI0 KBAaJPATHBIX HEPABEHCTB C OJHOMH
nepeMeHHoi

ANTOpUTM penieHus KBaJpAaTHBIX HEPAaBEHCTB HAa OCHOBAHUM HCIIOJIb30BaHUSA
CBOMCTB KBAJPAaTUYHOM (PYHKIIMU; COCTABICHHE CHUCTEMBbl YIPAKHEHUW IS
dbopMupoBaHUS ATOrO anropuTMma. JluarHoctuka pe3yJabTaTUBHOCTU M3y4YEHUS
KBaJPAaTHBIX HEPABEHCTB C IOMONIBIO PA3HOYPOBHEBHIX TeCTOB. (O3HAKOMIICHHE
ydanmxcsa ¢ GyHKIMOHATBHBIM MOIXO0J0M K PEHICHUIO PAllMOHAIBHBIX HEPABEHCTB
MIPU U3YYEHUH METO]1a MHTEPBAJIOB.

38

MeToauka u3y4yeHusi KBaJIPaTHYHOM M cTeneHHON GyHKUMi

Ponb 1 MecTo KBagpaTUYHON U cTENEHHOW QYHKUIMM B Kypce ainredpbl OCHOBHOM
mkoibl. [IpomeneBTuyeckoe H3ydeHHE CBOMCTB M Trpaduka (QyHKIUM y=X>.
Metoauka u3ydeHus rpaduka W CBOMCTB (YHKUMH: y=ax? y=ax*+tn; y=a(x-m)?%
y=a(x-m)>+n.

Metoanka 0O0ydeHUs IOCTPOCHUIO M YTCHUIO TpaduKa KBAJAPATHYHON (PYHKIUU
y =ax’ +bx+c ; creneHHoi pyakumn y =x",.ne 7.

39

Metoauka o0y4YeHHMs IOCTPOCHHI0O TIpaduka M HMCCIeJ0BAHUIO CBONCTB
KBAJAPATHYHON PyHKIIUH

AHanmuTHuecKkuil MeTo] uccienoBaHMs (YHKIMI Kak OCHOBa pa3pabOoTKu
METOJUYECKONW CXEMbl M3yueHUsl KBaApaTUYHON (pyHKUMU. CpaBHUTEIbHBINA aHAIHU3
METOAMYECKON CXEMBbl U3yUeHUs KBaJpaTUYHON (PYHKUIUHU B yueOHMKaX anreOpsl A.
I'. Mopakosuua; o pen. C. A. TemsikoBckoro; oa pen. I'. B. Hopodeesa; C. M.
Hukonsckoro u ap. CocTaBiieHne CUCTEMBI YIIPa)KHEHUI 110 MIPUHLMITY «OT IPOCTOTO
K CIIOKHOMY» JJi1 (POPMHUPOBAHUSI YMEHMSI CTPOUTH rpaduK KBaJpaTUIHON (QyHKUINU
C TIOMOIIbIO 111a0JI0HOB Napadosibl. OCOOEHHOCTH U3Y4YEHUsI CBOMCTBA MOHOTOHHOCTH
KBaZpaTUuHOM (QyHKkumu. JlemoBas Wrpa mo MNPOBENEHUIO YpPOKa — IMpaKTUKyMa
«Cno¥icTBa KBaIpaTUYHON (PYHKLIUU»

40

Meroauka H3y4YeHHUs] CTeNEeHHON (YHKIUM B Kypce ajaredOpbl OCHOBHOM
LIKOJIbI

BBenenuve nmoHsATHs 4€THOM M HEUETHOW (PYHKIMU; U3yUeHHE MPU3HAKA YETHOM U
HeuéTHOM (yHKIMH. JlornkKo-MaTeMaTnyeckuil aHaiu3 alropuTMa YCTaHOBJIICHHUS
YETHOCTU U HEUETHOCTU (PYHKIIMM; COJIEp’KaHHWE OCHOBHBIX ATAaroB pabOThl C 3TUM
anroputMoM. OCOOEHHOCTH pealu3alliil HMCCIeI0BaTeNbCKOr0 MeETOoAa H3Y4YeHHUs
rpaduka ¥ CBOMCTB CTENIEHHON (P)YHKIIMH C HATYPaJIbHBIM IOKa3aTeIeM

41

Meroauka U3y4eHHUs M10CIe10BATEIbHOCTEN

VYrnyOnenue M pacmiMpeHue  MOHATUS  (QYHKUMM  OpU  HU3YUYCHHH
MOCIIEA0BATEIHHOCTH KaK (DYHKIIMK HATYPaIbHOTO apryMEHTa.

JIOTUKO-TUIAKTUYECKHE CBSI3M  MEXKIY TOHATUSAMH  apu(PMETHUYeCKOr u
TEOMETPHUECKON Mmporpeccuid, GopMylaMH HX N-Or0 WieHAa U CYMMOH N TMEpBBIX
yeHoB mnporpeccuu. JuddepeHnuanus coaepKaHUsS TEMbl NPU PACCMOTPEHUU
KJIACCUYECKHUX IMOCJIeI0BATEIbHOCTEN: BMHMCAHHBIC (OMHCAaHHBIE) B OJHY U Ty K€
OKPYXHOCTb MPaBUJIbHBIE MHOTOYTOJbHUKY; yrciaa PuboHayuM; TEKCTOBBIEC 3aauH,
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CBS3aHHLBIC C TTPOLICCCAaMM POCTA U JP.

42

MeToauka uzydyenusi apupMeTu4ecKo U1 reoMeTPUYECKOM Nporpeccui

OcHoOBHas 1eJib U3Y4YEHHUS MPOTpeccuid B IIKoJe. AHaIW3 BO3MOXKHOCTH
NapajuieIbHOTO  W3YYEeHHUS apu(PMETHYEeCKO U TIeOMETPUYECKOH MPOrpecCuil.
Opranuszanus J€J0BOM WIPhl MO MPOBEACHUIO YpokKa «XapaKTEepUCTHUYECKUE
CBOMCTBA apu(METHUECKON U TeOMETPUUECKOM Mporpeccuii». MeTo mpoeKTOB Mpu
O03HAKOMJICHUM Y4YalllUXC C MPUKIATHON HAMPaBIECHHOCTHIO COJCPKAHUS TEMBI.
OcoOeHHoCcTH H3yueHUs: OECKOHEUHON TIeoMeTpuueckoil mporpeccuu mnpu |q[<l;
otnuure (GopMysbl CyMMBI WICHOB OSCKOHEYHOW T'€OMETPHYECKON MPOTPECCHH OT
(dbopMyJibl CYMMBI IIEPBBIX N YWICHOB 3TOH K€ MPOrPECCHH.

43

MeToauka u3y4eHUus1 MHOIOYr0JIbHUKOB M MX YACTHBIX BU/I0B

Metonuka BBEIEHUS TOHATUH «MHOTOYTOJIBHUK», «YETBIPEXYTOJIBHUK» U
«BBIMYKJIBIA ~ YETBIPEXYTOJIBHUK».  JIOTMKO-IMIAKTUYECKUMM  aHalu3  TEMBI
«HeTbIpEXYTroJIbHUKM». MeTonuKa BBEIEHUS  IOHATUSA  «IapajuIesIorpamm».
OOyueHue [0Ka3aTeIbCTBY CBOMCTB M IPU3HAKOB Napajuienorpamma. M3ydenue
YacTHBIX BHUJOB mNapaienorpaMma. CyOopAMHAIUS MOHATHH «IIPSIMOYTOJIBHHUK,
«poMO», «KBazapaT», M «HapamieraorpaMm». Meroauka HM3ydyeHHUs Tpamenuu U eé
CBOMCTB.

44

Meroauka uzydyeHusi TeMbl «HeThIPEXyroJbHUKI

Ocobennoctu OIIpeEICHUS BBIITYKJIBIX YETBIPEXYTOJIBHUKOB
(mapayenorpamMmma, MPSMOYTOJBHUKA, poM0Oa, KBajapaTa, TPANCHHUH) B IIKOJBHBIX
yuyeOHUKax reomeTpud. POpMHUpPOBaHUE Yy yYallluXCs JIOTHYECKOTO JEHCTBUSA IO
PAcCKpBITUIO CTPYKTYPbl ONPEICIICHUS OSTUX YEeThIPEXYTrOJIbHUKOB. Meronuka
W3Yy4YEHHs CBOMCTB M INPU3HAKOB IapajuIeJIOrpaMMa, €ro 4acTHBIX BUAOB. [lenoBas
urpa Io IpOBEIEHUI0 ypoka «JIeKIus — mapajokc» Ha 3Tane cucTeMaTH3aluu
OOIIMX U CIELMAIBHBIX CBOIMCTB NapajjenorpaMma, ero 4acTHboIX BU10B. O0yueHue
KJIaCCU(UKALMU  BBIMYKIBIX YETHIPEXYTOJbHUKOB. MeToauKa HCHOIb30BaHUS
pa3pe3HbIX TEOpPEeM IpU OpraHu3alMM ypoka-3auéra mo teme. Pa3paboTka TemMaTuku
y4eOHBIX IPOEKTOB Ha PACKPOH U pa3METKy MaTepHalIOB, IPOBEPKY r€OMETPUUECKOM
dopmbl H3aEINi HMEOIUX (HOPMY YEThIPEXYTOJIbHUKOB, U X CBOWCTB

45

MeTtoauka usyyeHus NoA00HBIX PUTYp

PaznuuHble MOAXOABI K M3JIOKEHHIO TEOPUHM IOA00US B Kypce IUIAHUMETPHH.
MeTtouka BBeieHUs ONpeesieHUs] HOHITUN «1IpeoOpa3zoBaHue OO0, «I10J00HBIE
TPEYTOJILHUKMY» B Pa3IMYHBIX y4eOHMKaX reoMeTpuu. MeToauueckue OCOOEHHOCTH
JI0Ka3aTeNbCTBA MPHU3HAKOB TMOJ00US TPEYTrOJIbHUKOB B PAa3IMYHBIX Yy4eOHUKaX
reoMEeTpUH OCHOBHOM LIKOJIBL. YpoBHEBas nuddepeHuanys o0yuyeHus IpUuMEHEHUIO
IPU3HAKOB 000U TPEYTOJIbHUKOB K PELICHUIO 3a/1a4.

46

Metoauka nsydenus tembl «I1o100HbBIE TPEYTOIbHUKID)

Opranuzanys YCBOGHHsS OINpefesieHuss TMOAOOHBIX TpPEYroJIbHUKOB 4Yepes
PaBEHCTBO YIJIOB M IPONOPLHOHAIBHOCTh CXOJICTBEHHBIX CTOPOH. AHalIHW3 CBS3H
MEXJy MpU3HAKaMH PpPaBEHCTBA TPEYrOJbHUKOB U TPU3HAKaMH MOJa00us.
CocraBieHre BONPOCOB JUISl 3aKPEIUIEHUs J0KA3aTeIbCTBA Ka)XJA0r0 M3 MPU3HAKOB
nonobust  TpeyronbHUKOB.  OpraHuzanuss  yCBOGHHMsS  NPHU3HAKOB  IMOA0OMS
TPEYroJbHUKOB IpPU PEUIEHMM 3a1ad [0 TOTOBBIM uepTexkaM. JlokazareiabcTBO
MPU3HAKOB IMOAOOMS TPEYrOJIbHUKOB C HCIOJIb30BAHUEM KOMITBIOTEPHOM CHCTEMBI
«OKuBas reomerpus» JlenoBas urpa no nposeneHuto ypoka «lIpumenenue nogodus k
JI0Ka3aTeNIbCTBY TEOPEM U pelIeHMIO 331auy». [IpuMeHnenne nogo0usi TpeyrojibHUKOB
IPY PEUICHUH 33/1a4 Ha TIOCTPOCHUE, B U3MEPHUTEIbHBIX pad0TaX Ha MECTHOCTH.

47

MeToauka u3y4eHus IJIOIAAN IIOCKHUX GUryp

Jloruko-gunakTuyeckuii aHanu3 TeMbl «llmomanes» B Kypce TIeoMETpUH
OCHOBHOM LIKOJIBI. Metonuka (bopmupoBaHus TIOHSTHS «IIOIIAb
MHOTOYTOJIbHUKA». Meronuka u3ydeHus: (QOpMys Ui BBIUMCICHHUS TUIONIAJU
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KBaJpara, MpsAMOYIOJbHUKA, IapajjIeliorpaMma, TPEYrOJbHUKA M TPaIlCLUH.
OOyuenue cnoco0aM BBIUMCIEHUS IJIOLIAAEH MHOrOyrojbHUKOB. O3HaKOMIIEHHE
y4almxcsi ¢ NpodJieMaMu paBHOBEIMKOCTH U PAaBHOCOCTABIEHHOCTH Ha IUIOCKOCTH.

48

Metoauka uzydyenusi tembl «Ilnomaaby»

Mertouka BBEACHUS MTOHATHUS «IUIOLIAJb MHOTOYTOJIbHUKaY. V3yueHue CBOMCTB
momaau. OpraHu3amus caMOCTOSATEILHON padoThl ydYalIuxcsl Mo BBIBOAY (opmyi
JUISL BBIYMCIICHUS TUIONMIAJIE HEKOTOPHIX MHOTOYTOJIHUKOB (TMapajuiesiorpaMma,
MPSIMOYTOJIbHUKA, TPEYroJbHUKA, Tpameluu W 1p.). YpoBHeBas auddepeHIanus
npu u3ydeHur (GOpMYJI AJis BRIYUCIICHUS TUTONIaaM napasuienorpamma. Conepikanue
W METOJMKA OpraHu3alluh Ja0OpaTOPHBIX padOT IO BBIUMUCICHUIO ILIOIIASH
MHOTOYTOJbHUKOB. COCTaBJICHHUE 3a/1a4 HA BBIYUCIICHUE TIJIOIIAIU MapajuiejorpaMmma
u Tpanenun. Cepus 3a7a4 0 paBHOBEIMKUX (PUTYypax Kak ojHa 13 GOpM MOBTOPEHUS
Y 3aKPEIUICHHs] 3HAHUU I10 TEME

49

MeToauKa H3yYeHHs] BeKTOPOB HA IIOCKOCTH

Paznnunble moaxoxpl K BBEIEHUIO IOHATUSA BeKTOpa. MeToauka BBEAECHHUS
IIOHATUM BEKTOpPA, JJIMHBI BEKTOPA, PABHBIX M KOJUIMHEAPHBIX BEKTOPOB, KOOPIAUHAT
BekTopa. OOyyeHHE YMEHHUIO BBINOJHATH ONEpalMd HaJ BEKTOpaMHU B
TeOMETPUYECKO W KOOpAWHATHOH Qopmax. KoOMIOHEHTH BEKTOPHOTO METo/a
pemieHus 3anad. [IpuMeHeHuEe BEKTOPHOIO METOJA B Pa3jIMYHBIX CHUTYalLUsX.
OOyueHue ydauuxcs HNPUMEHEHHIO BEKTOPHOTO METOJa K PpELIEHUI0 3aJady U
JI0Ka3aTeNbCTBY TEOPEM.

50

MeToanka u3y4yeHusi onepanuii Hai BeKTOpaMu

Metoauka BBEeEHUS MOHATUN BEKTOpA, €ro JJIMHBI, KOJUIMHEAPHBIX U PABHBIX
BeKTOpoB. [lenoBas urpa «CinokeHue U BbIYMTAHHE BEKTOPOB» (TIOHATHUS CyMMbI U
Pa3HOCTH JABYX BEKTOPOB, 3aKOHBI CIIO)KEHHS BEKTOPOB; (POPMHUpPOBAHHE YMEHMSI
CTPOUTBH: CyMMy [BYX IAaHHBIX BEKTOPOB, HCIIOJb3yS IIpaBHja TPEYTOJbHUKA U
napajuieJlorpaMMa;  CyMMYy — HECKOJBKMX  BEKTOPOB,  HCIOJb3ys  IPaBHIIO
MHOT'OYTOJIbHUKA; PAa3HOCTh JBYX JIaHHBIX BEKTOPOB ABYMs crioco0amu). Meroanka
IPOBEJCHUS ypOKa-JIeKIMM «YMHOXKEHHE BekTopa Ha uyucio. CkanspHoe
IIPOU3BENICHUE BEKTOPOBY.

51

OOyueHue yyanuxcsi IpUMeHEHHI0 BEKTOPOB K PelIeHUIo 3a1a4

Metoanka 0O0ydeHHUs ydaluxcsi IepeBoly YCIOBHS 33/1a4l ¢ T€OMETPHUUECKOro
A3blKa HAa BEKTOPHBIM M HaoOopoT. Meroauka paboThl HajA JI0KA3aTEIbCTBOM
TeOpeMbl O  cpeiHed  JuHMM  Tpameuud.  OpraHuzanusi — BapUaTHUBHBIX
CaMOCTOSITENIbHBIX PAa0OT 00ydYaroIiero xapakTepa MO NPUMEHEHHIO BEKTOPOB K
PELICHUIO 33/1a4.

52

Memoouka uzyuenus KoopouHam Ha nja10CKOCmuU

[IponeneBTka MeToga KOOpPAMHAT B Kypce maremMatuku V — VI kiaccos,
anredpel 7 — 9 kmaccoB. MeToauka BBEIEHHUS JCKApTOBBIX KOOPAMHAT B
CHCTEMAaTUYECKOM Kypce reoMmetrpur. KoopauHaThl cepearHbl OTpE3Ka; PacCTOSTHUE
MEXIYy TOYKaMH, 3aJaHHbIX CBOMMH KOOpJAMHATamMH. MeToauka u3y4yeHus
ypaBHEHUW MPSAMOU M OKPYKHOCTH. OOydeHHEe ydaluxcsi TPUMEHEHUIO JJIEMEHTOB
BEKTOPHOW anreOpbl K pemeHuio 3anad. KoMMOHEHThl KOOPAWHATHOTO METO[a.
OOydeHne TPUMEHEHUIO KOOPAMHATHOTO METOJa K pEHIeHUI0 3a7ad W
JI0KA3aTeJIbCTBY TEOPEM.

53

OOyuyeHnne ydammxcsi (PEUMEHEHHI0 METO1a KOOPIAUHAT K PelIeHHI0 3a1a4

AKTyanu3anus mpeACTaBICHUH YUalIuxcsi O METOe KOOPAUHAT IO KypCy anreOpshl.
OOcyX/IeHne KpUTEPUEB JUAarHOCTUKU OOYYCHHOCTH YYaIllUXCS BBIYHCICHHIO:
KOOPJMHAT BEKTOpa 4epe3 KOOPIWHATHI €ro KOHIA M Hadayia, KOOPJIWHAT CepEearHBI
0Tpe3Ka, JUIMHBI BEKTOpPA U PACCTOSHUS MEXIy OBYyMs Toukamu. OOydeHne ydammxcs]
KOMITOHEHTaM KOOPAMHATHOTO MeToja pemeHus 3amad.  Juddepennuanys

€3yJpTaToB 00y4yeHHs. ba3oBbIii ypOBEHB: pelIeHHE HECIOKHBIX 33734, B KOTOPBIX
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IMHOT'OYT'OJIbHUKH 3aJaHbl KOOpJAWHATAMH HX BCPIIWH, HpOZ[BHHYTBIfI YPOBCHL!:
Pa3BUTUE YMCHHUA INPUMCHATL MCETOJA  KOOpAWMHAT I  PCIICHHUA  CIIOXKHBIX
rCOMCTPHUICCKUX 3aaav.

54

Memoouka usyuenus memvl «Coomnowenue mexucoy CHOPOHAMU U  Y2laAMU
mpeyzonbHuUKa»

CooTHOILIEHHsST MEXJy CTOPOHAMU U yIJIaMH TpeyrojbHuka. Poinbp u mMecto
TEOPEMBI CHHYCOB M KOCHMHYCOB B IIKOJBHOM KypCE€ I€OMETPUHM; METOIHMKA HUX
n3yueHud. llpumeHeHue TeopeM K pemIeHUuI0 TpeyrojJbHUKOB. [IpakTHueckoe
IIPUMEHEHHUE TEOPEMBI CHUHYCOB, KOCHHYCOB. YeTblpe OCHOBHBIEC 33Ja4d PELICHUs
MIPOU3BOJIBHBIX TPEYTrOJIbHUKOB. OCOOEHHOCTH MX HM3YyYEHUS; Pa3IUYHbIE CIOCOObI
pelIeHUsT KaXIoM 3ajadd. Meroauka W3y4deHUs IPAKTUYECKUX H3MEPUTEIIBbHBIX
paboT Ha MECTHOCTH.

55

MeTonuka o0y4eHnsl y4almuxcs pelieHuI0 TpeyroJbHUKOB
MeTtouka n3y4eHus TEOPEMbI CHHYCOB U KOCHHYCOB. Citydau IpeaoYTUTEILHOTO
MCIIONB30BAaHUSI TOM WM HMHOW TEOpEeMbl IMPU  PELICHUU TPEYTrOJIbHUKOB.
CucremaTH3alys 3HAHUM ydalMXcs IO PEIIEHUI0 IPOU3BOJBHBIX TPEYrOJIbHUKOB!
BBIJICJICHHE YCIIOBUS YETBHIPEX OCHOBHBIX 3a/lad U TEOPEM, HCIOJIb3YEMBIX IJIsi HX
pelLlIeHus; pa3Iu4Hble CIIOCOOBl pElIeHUs KaxaoH 3anadd. MeToauka MCIoJb30BaHus
CIPaBOYHBIX M paboyuxX TaOJNWIl MO PEUICHHIO TPeyroibHUKOB. IlpakTuueckue
M3MEpUTENIbHbIE PA0OTHl HAa MECTHOCTU 110 OINPEICIICHUI0 BBICOTHI IpPEAMETa U
paccTosTHUS A0 HEJOCTYIMHON TOYKH C MPUMEHEHUEM TPUTOHOMETPUYECKUX (PYHKIIMIA U
momo0usi  TPEYroJIbHUKOB. MeTonuKa TIPOBEICHHS  CaMOCTOSITENIbHOW — paboThl
«Pemienne TpeyrojibHUKOBY KOHTPOJIUPYIOLIETO XapaKTepa ¢ MPOBEPKOl €€ pelieHus B
KJ1acce.

56

MeToauKa U3y4YeHHUs] ATUHBI OKPY:KHOCTH U IUIOIIAAN KPyra

OKpyXHOCTb, €€ JIEMEHThI U HEKOTOPHIE CBOMCTBA B MPOIMEACBTUIECKOM KypCe
maremaTtuku V — VI knaccoB. M3ydyeHue METPUYECKUX CBOMCTB OKPYKHOCTH IIPU
W3yYEHUU TMPABWIBHBIX MHOTOYTIOJIbHUKOB, BIIMCAHHBIX B OKPYKHOCTh WJIH
ONMCAaHHBIX OKOJIO He€. Meroauka U3y4YeHHs JUIMHBI OKPYXXHOCTH U JIYyI'H
OKPYHOCTH; TpagyCHOM Mepbl AYTH OKPYKHOCTH, LEHTPAJIbHBIX M BIHCAHHBIX
yriioB. MeToaunka u3ydeHus IUIOaau Kpyra M €ro 4acTeu.

57

Oco0eHHOCTH H3Y4YeHHUs] TeOMeTPUYECKHX BeJIHYHH, CBSI3AHHBIX € OKPY:KHOCTHIO H|
Kpyrom

CH0XHOCTb CTPOrOr0 M3JI0KEHHS BOIPOCA O JUIMHE OKPY>KHOCTU U IUIOILAAH
Kpyra B Kypce T€OMETPUN OCHOBHOM IIKOJBl. MOTHBAIus y4aluxcs U OpraHu3anus
OTKpBITUS  (OpMyJBI  JJIMHBI  OKpyXHOCTH. OdopmiileHne KpaTkoil 3amucu
JI0Ka3aTeNbCTBA  TEOPEMBI 0 JnuHEe OKpyxHocTu. lMcnons3oBanue cepun
MOJIFOTOBUTENIbHBIX BOMNPOCOB M 3a/Jad INpU BbIBOAE (OPMYJbI IJIOLAAM KpyTa.
Hcnonb30BaHue IUIaHa M3JI0KEHHUsI MaTepHuaia M CIpPaBOYHBIX TaOJMII MPU BHIBOJIE
(opMy1 IJIOIIA N KPYTOBOIO CEKTOPA U KPYTOBOI'O CETMEHTA.

58

MeToanka u3ydeHHusi 3JIeMEeHTOB AU((epeHIHATBLHOI0 HCYHCIEHHS B IIKOJIBHOM
Kypce MaTeMaTHKHU

MeTtoauka u3yueHus npeena U HepepbIBHOCTH PYHKIMU. MeToanKa BBEICHUS
NOHATUS TpOM3BOAHOM. PabGora yuuTens mno MOTHMBAaMM M3Y4YEHHS HOBOTO
Marepuasia. 3aaadd, MOABOASIIME K OMNPEINEICHUIO0 MPOU3BOAHON. OmnpenenecHue
npou3BonHOW.  ['eomeTpuueckuit U (QU3UUECKUH  CMBICT  IPOU3BOJIHOM.
O3HakoMJICHHE Yy4YallMXCA C OOMMM METOAOM HAXOXJIEHUS MPOU3BOIHOM.
CocraBieHne CXeMbl HaXOXKICHHs NMPOU3BOAHOM. Meroauka mizydeHus ¢Gopmya U
npaBui  Auddepenurpoanus. Pabora mo (opMHpOBaHHIO TOHATHS CIOXHOU
(GYHKIMU U METOAMKA OOYYEeHHs YYalIUXCS HAaXOXKJIEHHIO IPOU3BOJHOMN CIOXKHON
byHKIHH.

59

MeToanka u3y4eHusl NPUMEHEHUs] MPOU3BOIHOM K HCCIEN0BAHNI0 GyHKIMIA
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Metoauka BBEJCHHs MOHATHS KacaTeNbHOU K rpaduKy (YHKUMHU B JaHHOU €ro
Touke. ['eoMeTpruueckoe onpeneneHue kacareJabHOW. BeIBOA ypaBHEHHs KacaTeIbHOU
obmiero Buaa K rpaduky (QyHKIUM B HEKOTOPOHW TOUYKe. MeToAMKa O3HAKOMIICHHUS
yYallUXCcsl C YCJIOBUSAMH IIOCTOSIHCTBA, BO3pacTaHusi M yObiBaHus (yHKIMH. Ponb
T€OMETPUYECKUX HMHTEpIpeTanuii JaHHBIX yciaoBui. OOyueHHE anroputMmy
HaXOXXJEHUS WHTEPBAJIOB MOHOTOHOCTH. Meroauka (opMuUpOBaHUs IOHITUN
CKPUTHYECKUE TOYKM (YHKIHW», «TOYKH OKCTpeMyMay. OOyueHHe ydYaliuxcs
QITOPUTMY  HAXOXKICHHs  SKCTpeMyMoB  (yHkuuu. CocTaBieHHE  CXEMbl
uccnenoBanus (QyHkuu. OOydeHue HCCIeqOoBaHNI0 (DYHKIHMHA U TOCTPOCHHUIO HX
rpaMKOB C NOMOILBIO IPOU3BOIHOM.

60

IlpuMeHeHre NPOU3BOJHON K PpelIeHHI0 3aJa4 Ha HauOoJblIMe W HaWMeHbIIHNe
3HaYeHHsA

3azayM Ha MaKCUMyM U MUHUMYM: HaxOXJECHHE HAaUOOJbIINX U HAUMEHbBIINX
3HaYeHU (YHKIUM, 33JaHHBIX Ha OTpPe3Ke; HaXO0XKJACHHE HauOONbIINX U
HaMMEHBIINX 3HAYCHWH (YHKIWUU Ha Bcel e€ 0o0jacTu omperesieHHs; HaXOXKICHHUE
HauOOJIBIIMX ¥ HAUMEHBIINX 3HAYeHUH (QYHKIMU HA HEKOTOPOM MPOMEKYTKE.

61

Memoouka u3yuenusa 31emMeHmMO6 UHMEZPAILHOZ0 UCHUCICHUA 6 WIKONbHOM
Kypce mamemamuxu

Mertoauka BBeleHUSI NOHATHUS IepBooOpa3zHoi pyHKuuu. PaccMoTpenue 3anay,
NOJABOJAIIMX K TMOHATHIO IIepBoOoOpa3Hoil.  Meroauka H3ydeHUsT OCHOBHOIO
CBOMCTBA NEpPBOOOPA3HON U nMpaBuil €€ HaxoxaAeHus. OOydeHue yyamuxcs MeTo1aM
HEIOCPE/JICTBEHHOIO MHTETPUPOBAaHUS B  KjlaccaX yIIyOJIEHHOrO  H3Y4YEHHS
mareMaTHku. [IpuMeHeHre nHTerpaga K BBIUMCIEHUIO IuIomanei. BeiBoa dhopmyisl
IO KPUBOJMHEHHOM Tpaneuuu. [IoHATHE ONpeneneHHoro MHTerpaa.
[TocnenoBarenbHOCTh yHpPaXXHEHUMM Ha BblUMcIeHUEe Iulomaned. llpuMenenue
OIIPEIETICHHOT0 MHTETPajIa K BBIYUCIEHHIO 00BEMOB Tell.

62

MeTtonnka W3y4YeHHUS TeMbI «I[lepBoodpa3nas. IIpaBuia BbIYUCIEHUS
nepBoodpa3Hoii»

[TonsiTne mnepBooOpasHoi ¢yHkuuMu. Bpenenme omnpenenenus. [IpaBuna
BBIYHCIICHUS TIepBOOOpa3Hoi ¢yHkmu. Teopembl 0 mepBooOpasHbix. Duzndeckuit
CMBICT epBooOpa3Hoii pyHkuuu. HeornpeneneHHbIN HHTETpall, €ro CBOKWCTBA.

63

IpuMeHeHne HHTErpaia K BHIYHCJICHHIO IUIOIA/1ell MI0CKuX Quryp

Mertoarka BBEACHUS TIOHSATHS «KPUBOJIMHEWHAs Tpamenus», «IUIOMIajb
KPUBOJMHENHHON Tpamnenumn», «MHTerpaibHas cymma». O3HaKOMJIEHHE yyallluxcs ¢
T€OMETPHUYECKUM CMBICIIOM ONpEACNIEHHOTO HWHTerpana. J[Ba cmocoba pemeHus
3aJaud O IUIOINAJM KPUBOJMHEWHOW Tpamenuu. PaccMOTpeHHE OCHOBHBIX CIlydaeB
PacIioNIoKeHUs TUIOCKOU (PUTYPBI HAa KOOPIWHATHOM TIOCKOCTH M COOTBETCTBYIOIIHE
dopmynbl Tuomaael (cocraBieHue paboueil Tabmuiel). OOyueHHe anropuTMy
pemeHns 3a7add Ha BBIYMCIICHUE TUIONIAN TIOCKOH (UTypbl. THIHYHBIE OMIUOKH
OpU HAXOXAECHUM Iulomaan ¢urypbl. Meronuka u3ydeHus TeMbl «Bbruncienue
00bEéMOB Tem». OOydeHne PEIIeHUIO 3a/1a4 Ha BEIYHCICHHE 00BEMOB TEJI ¢ IIOMOIIBIO
UHTETPAJIOB.

64

Mertoauka usydenusi Tembl «O0001eHne NOHATHA cTeneHn. CTeneHHasi PyHKIMD)

JIoruKO-IMIaKTUYECKU aHanmu3 coaepkanust TeMbl «OO000IeHNEe TMOHSATHS
crenenu. CreneHHas GyHKIUS» (CUCTeMa MOHATHH U (DaKTOB, YPOBEHb CTPOrOCTHU
U3NIOKEHUS, HauOoliee CIOXKHBIE DIIEMEHThl TEMbl, THUIIBI  YIPAKHEHHH).
Meroandeckasi cxema H3y4YeHHUs TOHSATHS CTENEHW B Kypce aireOpbl OCHOBHOM
mKkoibl. OpraHu3anusi TMOBTOPEHUS OINPEICICHUN CTENEeHW C HaTypallbHbIM,
HYJIEBBIM, LEJIBIM OTPUILIATENBHBIM M PAIMOHAIBHBIM MOKA3aTEIsIMHU U MX CBOWCTB.
O3HaKkOMJIEHHE YYalllUXCsl C OINPEICICHUEM CTENEHU MOJIOKUTEIBHOTO YHCia C
UppalMOHATBLHBIM TNOKa3aTesneM. OpraHusaius caMoCTOSTEIbHON paboThl yyaluxcst
110 ONPEACIICHUIO CBOMCTB U NPABWJI JCUCTBUM HAJl CTEIEHSIMH C IEWCTBUTEIbHBIMU
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nokazarensiMu. CreneHHas ¢(yHkius u e€ cBoiicTBa. Bun rpaduka creneHHOMH
(YHKLMU B 3aBUCUMOCTHU OT I0Ka3aTelsl CTENEHHU.

65

MeToanka u3yyeHusl MOKa3aTeJbHON U JJorapupmudecko GpyHKumii

Ponb 1 MecTo mokazaTensHOU 1 norapuMudeckoit GyHKIIUN B MIKOJILHOM Kypce
maTematuku. llenu wu3ydeHus MokazareiabHOW W Jorapudmuueckod GyHKIUN B
mKoJe.  AHalM3 METOJMYECKHX TOAXOJO0B K CTPYKTYPHPOBAHUIO Y4EOHOTO
MaTepuaia Mo JaHHON TeMe MO Pa3IMYHBIM Yy4yeOHHMKaM anreOpbl U Hayall aHaau3a
i ydamumxes 10-11 kmaccoB. Mertoauka M3y4yeHHMs IOKa3aTeNbHOW (YHKIMH:
orpezesieHue, CBOWCTBAa W IMOCTpoeHHE rpaduka. Meroauka BBEACHHS MOHSATHUS
norapudma. Pabora mo ycBOEHHIO ATOro TOHATHs. VICIONBb30BaHUE TIOHSITHS
oOpaTHON (GYHKIHMHM NMpU HM3yYeHHUH Jorapudmudeckoil ¢GyHKIHMHU, €€ CBOWCTB H
MOCTPOCHUH TpaduKa.

66

.MeToauka 00y4yeHHsl peLIeHHUIO CTENEHHbIX M MOKA3aTeJbHBbIX YPABHEHM M
HepaBeHCTB

JIoruko-IMoakTU4eCKU  aHalau3  COJEp)KaHus TeMbl «CTENeHHbIE W
[IOKa3aTellbHbIE YPAaBHEHUs W HepaBeHCTBa». OmnpezeneHue CTENEeHHOTO0 ypaBHEHUs
(HepaBeHcTBa). Meroauka oO0y4YeHUs PELIECHUIO CTENECHHBIX YpPaBHEHUH U
HEpaBEHCTB. PoOJIb TIOHATUS pAaBHOCUIBHOCTH YPABHEHUHM M HEPABEHCTB IPH
U3y4eHUM JTaHHOM TeMbl. Ompe/esieHue M0Ka3aTeIbHOrO0 ypaBHEHHs (HEpPaBEHCTBA).
Metoanka o0y4YeHHs peIIeHUIO MOKa3aTeIbHBIX YPAaBHEHUH U HEPaBEeHCTB. Pemenue
II0KAa3aTeNIbHO-CTEIICHHBIX YPABHEHUIN U HEPABEHCTB.

67

MeTtoauka o00y4YyeHUs] MeTOJaM pelleHus JorapupMuyecKux ypaBHEHHH W
HepaBeHCTB

Jloruko-auJakTUYECKU aHanu3  colepxkaHus TeMbl «Jlorapupmuueckue
yYpaBHEHHUS M HepaBeHCTBa». OnpeneneHue JIorapupMUIeckoro ypaBHEHUs. AHAIU3
Croco0OB pelieHus JiorapuMUYeckux YpaBHEHUH M HepaBeHCTB. Meronuka
00y4eHHUs pPeleHHIO0 Jorapu(pMUIECKUX YPaBHEHUH U HEPABEHCTB (PYHKIIMOHAIBHO-
rpapuyeckuM  METOJIOM M METOJOM  MOoTeHuupoBaHuss Ponp  moHsATHS
PaBHOCHJIBHOCTH YPABHEHUH U HEPABEHCTB IIPU M3YYEHHUH JAHHOU TEMBI.

68

Jlornyeckoe cTpoeHHe IIKOJAbHOI0 Kypca CTepeoMeTpun

CymHOCTh aKCMOMAaTHYECKOIO METOJa. XapaKTepUCTUKa aKCUOMATUK B
Pa3INYHBIX HIKOJbHBIX YUEOHHKAaX CTEPEOMETPUH, UX OTINYUSA. MeTonrKa BBEICHHS
HEOIPEACIAEMOr0 IMOHATHS  «IUIOCKOCTBY». I3ydeHme axkcMOM CTEpeOMETpHHu:
MOTHUBAIMs, HarjsHas WJUTIOCTPALUs COAEP)KAaHUS aKCHOMBI, (HOPMYJIMPOBKA
AKCHOMBI, IIOCTPOEHUE YepTexkKa, KpaTKasl 3alIUCh YTBEPKICHHUS.

JleMOHCTpalusl JOrMYECKOro CTPOEHHs HIKOJIBHOTO Kypca CTEpeoMeTpuH (Ha
IIpUMEPE TOHATHUS CKPEUIMBAIOIIMXCA MPAMBIX, TEOPEMBI O 3aJaHUU IUIOCKOCTH
TpeMsl TOUKaMH, HE JIeKaIUMH Ha OJHOW npsAMoi). Opranuzainus yCBOEHUS! aKCHOM
O B3aUMHOM pACIIOJIOKEHUM TOYEK, MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
ciencrBul U3 HuUX. DOpMUPOBAHME HABBIKOB pPELICHUSA 3a7a4 Ha IPUMEHEHHE
AKCHOM CTEpEOMETPUM MW CIEACTBUM N3 HUX. XapaKTEPUCTHUKA OCHOBHBIX
COIEPXKATEIbHO-METOAUYECKUX  JIMHUM  CTEPEOMETPUU:  IAPAUICIBHOCTh U
NEePNEHANKYJISIPHOCTh B IPOCTPAHCTBE; T'€OMETPUYECKHE Tela M HUX CBOWCTBA;
IIOCTPOEHUE  CEUYECHHM  TEOMETPUYECKUX  Tel  INIOCKOCTBIO;  U3MEPEHHE
T€OMETPUYECKHNX BEJIMYHUH.
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Metoauka HM3y4YeHHs] NAPAICJBHOCTH M  NEPHEHIMKYJISAPHOCTH B
NPOCTPAHCTBE

AHanorusi B onpeseieHusx, GopMyIUpOBKaX TEOpPEeM M 3a7ay MJIaHUMETPUU U
cTepeoMeTpuu. AHanorus cBsizei Mexy TeMamu «llapannenbHOCTh Ha MIIOCKOCTI
u «llapamnensHOCTh B MpocTpaHCcTBe»; «IleprneHauKyIsipHOCTh B IUNIAHUMETPUU» U
«IlepneHAUKYIAPHOCTE B IPOCTPAHCTBE». XapaKTEPUCTHKA OCHOBHBIX Ppa3JeloB
ATUX TEM M COAEPKAHMSI UX BEAYIIHUX BOIPOCOB.
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Metonuka wu3ydeHUsT TeopeM-TIpu3HakoB B Temax «llapamnenpHOCTh B
npoctpaHcTBey, «l[leprneHauKyIsIpHOCTE B TPOCTpaHCTBE». V3yueHne B3auMHOTO
pacmoioxeHuss GUTryp B IMPOCTpaHCTBE. TEXHONOTHs CO3/aHUs KOMIUJICKCOB 3aaad
Ha 0Oa3e reomeTpuuecko KoHpurypamuu (Ha NpUMEpe KIacCOB YTIyOJIEHHOTO
W3YYCHHSI MATEMATHUKU U TEXHUYECKOT0 poduIis).
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MeToanka uzydeHusi TeMbl « M HOrOrpaHHUKHN»

Metoauueckass cxeMa H3Y4YeHHMs NpPHU3Mbl U NUpaMHIbl. AHanu3 3aJa4yHOro
matepuana no temam «lIpusmay, «IIlupammpa». Meronuka BBENEHUS INOHATUSA
«00BbEM Tenma»; u3ydeHHE CBOHCTB 00bEMOB. IlocimenoBarenbHOCTh H3Y4YEHHS
00bEMOB MHOTOTPAHHUKOB B Da3HbIX YydyeOHUKax crepeomeTpu. OcoOeHHOCTH
u3ydeHus: o0bEMa MPSAMOYTOJIBHOTO TNapayieNienunesa, MNpsSAMOW M HAKIOHHOH
OpU3MbI, NUPaMUAbl B Kiaccax pasHoro npoduisi. dopmupoBaHHe HaBBIKOB
pelIeHus THUIIOBBIX 337ay Ha MpUMEHeHHe (OpMyN s BBIUYMCIECHUS 00BEMOB
MHOTI'OI'PaHHHMKOB B KJaccax pa3HOro npoguis.
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Metoauka usydenus temsl «Tena Bpamenus»

Bunsl Ten BpalieHMss M METOAMYECKHE OCOOCHHOCTH HUX H3ydeHUus. AHauu3
Teoperndeckoro marepuaia Tembl «Llwmaapy («Komycy», «Cdepa»), ero
CTpYKTypUpOoBaHUE U O(OpPMIEHHE B BHUJAE OINOPHOI'O KOHCHEKTa.  MeToauKa
poBeJAEHUS ypoka JieKuuu «lluinHap» ¢ HCIonb30BaHUEM ONOPHOIO KOHCIIEKTA,
3JIEMEHTOB 00BsICHEHUs U Oecenbl. OpraHu3anus rpynmnoBoil paboTsl yyamuxcs mnpy
uzydeHun teopeM 1no Tteme «lllap». Meroauka usydeHus: Iuiomaau OOKOBOH
HOBEPXHOCTH KOHYycCa, LMIUHIpAa U cdepbl; 00béMa LMIMHIPA, KOHyca U IIapa B
KJaccax pasHoro npodwis. Meronuka GOpMHpPOBAHUS HABBIKOB PEIICHHUS THITOBBIX|
3ajiay Ha MpUMeHeHue popmy o0bEMa HMIMHIpPA, KOHYCa U 11apa B KJlaccaxX pa3Horo
npodus.

Tema u e€ coneprkanue (MpaKTUYECKUE 3aHSITHS)

Ilenn o0yyenus u coaepxaHue Kypca apu(pMeTHKH B 5-6 Kiaccax

Meroanueckue ocobeHHOCTH Kypca. OOmas HadaiabHas MaTeMaTHYecKas
noarotoBka B 1-4 kiaccax. Llenu npemnoaaBaHust M coepkaHue Kypca MaTeMaTHKU
5-6 knaccoB. IlpeemcTBeHHOCTH B O00yueHMM MaTemaTuke. MeTonuyeckue
0co0eHHOCTH Kypca apudmernku 5-6 kimaccoB. OpraHusanusi yCTHOM M MMCbMEHHOMN
paboThl yyanumxcs 5-6 KJIacCoB Ha YPOKax apu(PMETHKH.

AHaJM3 NPOrpaMM U y4eOHBIX mocoOnii mo apudpmernke

AHanu3 mporpaMMm Mo Marematuke 5-6 kiaccoB. OCHOBHBIE TPEOOBAaHUS K
MaTEMaTHUYECKOM MOArOTOBKE yUaIluXcs 5-6 KJ1accoB.

CtpyKkTypa U coepkaHue y4eOHbIX MOcoOuil mo apudmeTuke:

1) yuebHoro kommiekTa no wmaremaruke nox pen. WN.d. I[Hapeiruna; 2)
yueOHnka matematuku H.Sl. Bunenkuna u nip.;

3) MIIM-cepun yueOHBIX KHHUT MO MaTeMaTuke; 4) yueOHHKa «ApHu]MmeTuka
5,6» C.HukoJsibCKOro u Jip.

Metoauka uzydenus remol « HarypajabHbie yucia»

Uucnosele cuctembl. llonsatue umcma. HartypaneHele uwncna. JledcTBHsS C
HaTypasibHbIMU ynciaMu. [Tornstne HOK u HO/l uncen. JlenumocTs HaTypagbHBIX
YHCEIL.

®opMHpOBaHHE JIEMEHTOB AJTOPUTMHYECKON KYJBTYPbI Y y4ammxcs 5-6
KJIACCOB

[TonsiTus anroputma, npaBuia. Mx cxonactBa u pasnuuusa. Metoauka paboThl ¢
anroputMamu U npaswiamu Ha npumepe teM «HOK u HOJl uucen», «lIpusnaku
nenmuMoctd Ha 2, 3, 5, 6, 9, 10, 11». Hambonee pacnpocTpaHeHHBIE OIIMOKH
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yYalluXcs, JOMYCKAaeMble IIPU BBINOJIHEHUU MHUCbMEHHOTO JEJICHUs; CHUCTEMa
YOpaXHEHUH, MPeIyIPexAAI0MUX 3T OLIUOKH.

MeToanka u3y4eHusi APOOHBIX YUCeT

HpoGubie uymcna. Mcropuss BO3HUKHOBEHHsI TIOHSATHS JAPOOHOTO 4YHCIHA.
Paznuunbie OCIea0BaTeIbHOCTH U3yUCHUS JECSITUYHBIX M OOBIKHOBEHHBIX JIPOOCH.
W3yuenune neiicTBUiA HaJl APOOHBIMH YHCIIAMHU.

MeTtoauka BBeleHHsI OCHOBHBIX IOHATHI TeMbl «/[po6HbIe unciaa»

OcCHOBHBIE CBEJIEHUS U3 UCTOPUM ApoOeil. MeToauka BBeIeHUs TOHATUH « 0D,
«OOBIKHOBEHHAS IpOObY, «aecsaTHUHas JpoOb». CXeMbl U3y4YeHHUs! IPOOHBIX YHCEN B
IIKOJBHOM Kypce MaTeMaTHKH. DTarbl (OPMHUPOBAHUS HOHATHUS ApoOH B 5 Kilacce.
Metoauka U3y4eHHUsI KaXIOTO M3 YEThIpeX apu(METHUECKUX JIEHCTBUH C IPOOSIMH.
TunuyHele 3aTpyIHEHMs], OIIMOKHK U HEJ0YEThl YYaIlUXCsl IPU U3yYEeHUH JeHCTBUM C
JPOOHBIMU YHCITIAMH.

MeToauka o0y4eHHs1 pelIEHHUIO 32124 HA IPo0H U MPOLEHTHI B 5-6 Ki1accax

OCHOBHBIG BHUAbBI 3aJ1a4 Ha I[pO6I/I. MeTOIH/IKa BBCIACHUA ITOHATUSA «HpOIIeHT».
[IpencraBnenue NpoleHTa B BUAC NECATHYHON aApoOu. Tpu Buaa 3a1a4 Ha MPOIEHTHI.
OO0mias cxema pelIeHHs] 3ajad Ha MPOLEHTh.. MeToAnvecKue pPEeKOMEHJAIUU TI0
pEAYNPEKACHUIO 3aTPYTHCHUHN NPU PEIICHUH 3a7a4 Ha MPOICHTHI.

MeToauka H3YyYCHUS MOJNOKUTEC/IBHBIX U OTPUHATEIBbHBIX YUCEJT

MeTtoauka BBEJICHUS TTOHATUS OTpHULATCIbHOI'O YrcJia. q)OpMI/IpOBaHI/Ie e CTBUS
CpaBHCHHA YMUCCII C pa3HbIMW 3HAKaAMU. I[eflCTBI/Iﬂ Haa 4YrucjiaMu € pa3sHbIMH 3HAKaMH.
Metoauka 06y‘leHI/I${ JEUCTBUSAM HaJ PalOHAJIbHBIMHU YU CJIAMH.

MeToauka BBeIeHUs] OTPULATEIbHbIX YHCE

Paznuunble cnocoObl BBEJECHUS OTPHULATENBHOrO 4ucia. BBeneHue noHsATHA
moayns yucna. Mcnosp3oBanme UKT npu u3ydeHUM NOHATUSA «MOAYJb YHUCIA».
Mertonuka u3ydyeHus anreOpandyeckux Omepaluui HaJ MOJOXKHUTEIbHBIMH U
OTpULATENbHBIMU YnciaMu. Vcnonb3oBanne nH(OpMalOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM IPU HU3YyYEHUH ACUCTBUN HaJ IOJIOKUTECIBHBIMA U OTPHULATEIBHBIMU
yyciaMu. TUNUYHBIE 3aTPyAHEHMsI, OIIMOKM M HEIOYEeThl YYallluXcsl MpU U3y4YEeHUU
JEHUCTBUM € pallMOHAIbHBIMU 4uciaamu. [lyTm mpenynpexaeHus U IpeonOJICHUs
TpyJAHOCTEN U OUIMOOK, CBSI3aHHBIX C M3YUYEHUEM JIaHHOM TEMBI.
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Metoauka 00y4eHHsl y4aImuXxcsi 5S-6 KJIacCOB pelIeHUI0 YPABHEHUH

Henu wu3yyeHusi ypaBHEHHUH B Kypce MaTeMaTHKH 5 Kiacca W 6 Kiacca.
TpakTtoBka M MeToauKa (OPMUPOBAHMS MOHATHH YpPaBHEHUS U €ro pelieHus B
HaYaJIbHOM IIKOJIe U B 5 Kjacce. Buabl ynmpakHeHH, CIIOCOOCTBYIOIIUX YCBOCHUIO
ITUX MOHATHM.

Metoauka 00y4eHHs] YMEHUIO pellaTh ypaBHEHUS Ha OCHOBAHUU 3aBHCHMOCTH,
CYILIECTBYIOIIEH MEXIy KOMIIOHEHTaMH U pe3yiabTaTaMH JACUCTBUN. Buuel
ypaBHEHHUH, pemnraeMbix B 5 kiacce. MeTonuka oOyueHusl pelieHuI0 ypaBHEHUN Ha
OCHOBaHUU CBOMCTB paBEHCTBA. Bubl ypaBHEHUH, peniaeMbIX B 6 Ki1acce, X CBS3b C
U3y4eHHbIM MarepuasioM. OOpa3ibl 3amucH pelieHuss ypaBHEHUNW U MPOBEPKHU
peLICHUS.
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MeToauka u3y4eHus 3JIeMEHTOB ajaredpsl B 5-6 kiaccax

Mertoauka (GOpMHPOBAaHUS HAaBBIKOB PACKPBITUS CKOOOK M 3aKIIOUYEHUS B
CKOOKM; TpuBeJIeHUs] MOJ0OHBIX ciaraeMblx. CHocoObl peuieHusl ypaBHEHHH B 5
Kjacce; B 6 kmacce. Mcmnonb3oBanue mpubopa «BeChl» MpU PEIIEHHMH HEKOTOPBIX
ypaBHeHUH. PYHKIMOHAIbHAS IPOIEEBTHKA B KYpCE MATEMATUKH S5-6 KJIaCCOB.
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I'eomeTpruyeckuii MaTepuaJ Ha yPOKaxX MaTeMaTHKHU B 5-6 Kiaccax

['eomeTpuueckue 3HaHUs ydaluxcsl HayajabHOMW IIKOJBL. ['eoMeTpus — cocTaBHast
4acTh Kypca MaTreMaTUKu 5-6 kiaccoB. MeToanka BBEIEHUS TI€OMETPUYECKUX
MOHITHIA «TapajielbHble (TIepIEeHANKYIIPHBIC) TPSMBIE», «PaBHBIE QUTYPBD).
MeTtonka u3y4eHus TeMbl « YTIIBI U UX BUABD. MeToaudeckiue 0COOEHHOCTH 3aaad
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Ha MocTpoeHue B 5-6 kimaccax. OYHKUUU HATTSIHOCTH NMPU OOYyYEHHH >JIEMEHTaM
reoMerpuy. OCHOBHBIE CPEICTBA HATJISIAHOCTH.

HaBbiku paboTel € NOpPOCTEMIIMMU TIE€OMETPUUYECKMMHM HWHCTPYMEHTAMM IS
IIOCTPOEHHS.
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@OyHKIHMOHAJIBHAS JIMHUSA B Kypce ajredpbl 7 Kjiacca

AHanmu3 pa3IUuYHBIX IOJXOJOB K OINpPENCNIeHUI0 (DYHKIUM, NPUHATHIX B
NeicTByOmUX y4yeOHMKax 1o anrebpe 7  Kiacca. CyuiecTBeHHbIE U
HECYIIECTBCHHbIC MPU3HAKU IMOHATUSA «QYHKLHUA», CBSI3b C APYTUMH MOHATHIMU
Kypca anredpsl 7 kiacca. I[IpeumyiiecTBa M HEIOCTATKM KaXKI0TO M3 IOIXOJ0B K
onpenenenuto ¢yHkuuu. CnocoObl 3amgaHus GyHKUMH. MeTroauka W3y4YeHUs
o0meyHKIIMOHAIBHBIX NMOHATUH. DyHKIMHK, H3y4yaeMble B 7 Kilacce.

14

MeToanka u3ydyeHus JUHeiHON GyHKIUMN

Metoauka n3ydeHus JTuHEHHON GyHKINU U €€ cBoMcTB. DOpMUPOBAaHUE YMEHUI
noctpoeHus rpaduka guHeHoN QyHkmMu. OyHKIMS OpAMON NPONOPLUUOHATBHOCTH
u e¢ rpapuk. Mcnonp3oBanne MKT npu m3ydenun rpaduka duHEHHON (YHKIHU.
B3auMHoe pacniosioskeHre rpagMKoB JMHEHHONW (QYHKIMH.
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MeTtoauka u3y4yeHHsl cOAepPKAHUSl JIMHHUU YPaBHeHMIl B Kypce ajaredpsl 7
KJjacca

VYpaBHeHUs NIEPBON CTENEHH C OJHUM Heu3BecTHbIM. CBoiicTBa ypaBHeHMH. O
pemieHMU ypaBHeHUM. [loHATHA ClIENCTBHS OIHOIO YpaBHEHUsS U3 JIPYyroro H
pPaBHOCUIBHOCTH. Buabl ypaBHEHMI, u3yuaeMbIX B 7 KJacce€ M  CIHOCOOBI HUX
pemenus. CucTemMbl JTMHEWHBIX ypaBHEHUHN C ByMs HEU3BECTHBIMU. ['paduueckoe
peuieHue cucreM ypaBHeHH. OcoOble ciydad penieHusi JUHEHHBIX CHCTEM.
CrniocoOsbl perieHusi CUCTeM ypaBHEHUN. MeTonrka 00y4YeHHUs] PEelIeHUI0 TeKCTOBBIX
3a7a4 C MOMOIBIO ypaBHeHUH. [ll1aH penieHus 3a1a4 ¢ MOMOIIBIO YPABHEHHSL.
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Pemenue TekcTOBBIX 32124 B Kypce ajaredpsl 7 Kiacca

@OyHKIMM TEKCTOBBIX 3ajad Mo anreOpe, peuiaemMblX C MOMOIIBI0 YpaBHEHHI.
Metonrka 0oOydeHUs IIKOJIBHUKOB PEHICHUI0 TakuX 3agad. OgopmiieHre pemieHuil.
HccenenoBanue OTBETOB IO CMbICHy 3afgaud. llytm mpeonosieHHs TpyAaHOCTEW,
UCIBITBIBAEMBIX YUALIUMHUCS IIPU PEILIEHUH TEKCTOBBIX 3a/1a4.
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MeTtoauka u3yueHusi coiep:KaHusl JJUHUHU TOKIeCTBEHHbIX IPeo0pa3oBaHui
B Kypce ajare0psl 7 KJjiacca

Meroauka ¢GOpMHUpPOBAaHUS TIOHATHM: I1IeNble anreOpanvyecKkue BBIPAKEHUS,
OJITHOWJIEH ¥ MHOTOUWIEH; KO3 PHUIHUEHT; MPUBEIEHUE MTO00HBIX YJIEHOB; TOXKIECTBO;
TOKJIECTBEHHOE IpeoOpa3oBaHue. MeToauka o0O0ydeHMs] NpUMEHEHUIo (opmy
COKpAILLEHHOTO0 YMHOXEHHMs. Poib M mIpakTHuyecKas 3HAYMMOCTb TOXKIECTBEHHBIX
npeoOpa3zoBanuii. MeTonuueckrue pPEeKOMEHJAIMU TI0 OpraHu3aluud  O00ydYeHUs
yyamuxcss (OPMHUPOBAHMIO HEOOXOJIMMBIX HAaBBIKOB BBINOJIHEHUS J€HCTBUSA
Pa3JI0KCHUA TCIIBIX BBIpa)KeHI/II\/’I Ha MHOXXUTCJIN.
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Metoauka u3y4eHusi HeJbIX BBIPA)KEHMH M MX Npeodpa3oBaHUil B Kypce
ajaredpsl 7 Kjacca

AHanu3 pa3NIUyHBIX TPAKTOBOK IOHATHSA TOXKIECTBA. BHIBI TOXKIECTBEHHBIX
npeoOpa3zoBannii B Kypce anreOpbl 7 kmacca. @opmbl paboOTHl C ydYaldMHUCS T10
(dbopMHpPOBaHNIO HEOOXOAMMBIX HABBIKOB MX BBIIOJIHEHUS. DOPMYIIBI COKpAIIEHHOTO
YMHOXKCHHA. TPYJIHOCTI/I, C KOTOPBIMU CTAJIKUBAIOTCA yUallIUCCA IMPU U3YUCHHUN TOH
TEMBbl, MYTH HUX TMPEOJOJCHUs. THUMUYHBIE OIIMOKM M PEKOMEHJAIMU 10 UuX
YCTPAHECHHUIO.
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Jlornyeckoe cTpoeHHe MKOJAbHOI0 Kypca INIAHUMETPUH

AKCHOMAaTHYECKUH METOJ IOCTPOEHHs IIKOJIBHOIO Kypca IUIAaHUMETPHH.
XapakTepuCcTUKa aKCMOMAaTUK B PA3IMUYHBIX LIKOJBHBIX y4eOHUKaX T€OMETPUH, UX
ornnyus. MeToauka BBENECHHS HEONPEACIAEMBIX IOHATHH «TOYKa», «IIPsAMasi.
M3yueHne akcHOM IUIAHUMETPUHU MO y4yeOHbIM mocobusim aBT. A.B. Iloropenosa,
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JI.C. AtanacsiHa U Ap.: aHAJIU3 MOAXO0/0B K UX U3YUYEHUIO, MOTUBALIMS, WILTIOCTPALIUS
COJIep’KaHUsl aKCHOMBI, MOCTpoeHue uepreka. PopMHUpPOBAHUE HABBIKOB PEIICHUS
3a/1ad Ha TPUMEHEHUE aKCUOM IUIAaHUMETPUM MU clAeACTBUM U3 HUX. OCHOBHBIC
COJIePKaTENbHO-METOMYECKHE JMHUU IUIAHUMETpUM 7 Kilacca: TeOMEeTpUYecKue
GUTypsl U X CBOWCTBA; FT€OMETPUYCCKHUE MMOCTPOCHHS; TEOMETPUICCKIE BEITUIMHBI.
Meronuka u3ydyenust teopeM. Akcuombl. Iloctynatel. Teopembl. OCHOBHBIE BHIbI
TEOpeM U HUX B3aUMOCBA3b. CTpPyKTypa TEOpeMbl U €€ JIOTMKO-MaTeMaTUYECKU
aHanu3. HeoOxoaumocTh U JO0CTaTOYHOCTh. MeTonnka o0y4eHHs MaTeMaTHu4ecKUM
CYXKJICHUSIM M MX JIOKA3aTeJIbCTBY.
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MeToanka usydyeHusi coaepkanusi JuHum «['eomerpuyeckne Gpurypbl m mx
CBOMCTBa»

Jloruko-nIuIaKTUYECKU aHadu3 COJEep)KaHUs JHMHUM T€OMETPUYECKHX (uUryp.
Mecto reomerpuyeckux ¢Guryp B mporpamme u yueOHHMKax. llenmu wu3yueHus
reoMerpuueckux ¢uryp B mkosie. OCHOBHbIE THIBl MaTeMaTHYECKUX U TPUMEPHI
yueOHbIX 3a1a4. CrenuanbHble METObl U IPUEMbl 00YUYEHHsI TEOMETPHH B 7 Kilacce.
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MeToanka n3yyeHusi NpPOCTeHIINX reoMeTpUYecKuX (Uryp m ux cBoiicTB Ha
NepBbIX YPOKAX reOMeTPHH

Ilesnb M3y4eHUs OCHOBHBIX CBOMCTB MPOCTEHIIMX TeOMETpUdYecKux ¢uryp B 7
knacce. CopepkaHue NEpPBBIX YpOKOB reomerpuu. Heompenensemble MOHATHS U
oTHoweHus. [IpuMepsbl BBeeHUS HOBBIX IOHATHI Ha NEPBBIX YPOKAX I€OMETPUHU.
OcHOBHbIE BUJBl ONPEICICHUNH TI'E€OMETPUUECKUX MOHATHUH, paccMaTpUBacMbIX B
Kypce reoMeTpuu 7 Kiacca U MeToAuKa X (popMUPOBaHUSL.

OOyyeHue  yyammxcsi UYETKMM  TI'€OMETpPUYECKUM  (OpMYJIMPOBKAM  H
paccy’KIeHHUAM, YMEHUIO BBIJCIATh U3 TEKCTa FEOMETPUUECKON 3a/1aul «UTO JaHO» U
«4TO TpeOyeTCsl ONpPEeaeNuThY, OTPAKaTh CUTYalMIO, JAHHYIO B YCJIOBHH 33/1a4H Ha
PHUCYHKE, KPAaTKO M YETKO 3alMChIBATh PEIICHUE 3a/1a4H.
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MeToauka u3y4eHus paBeHcTBa Guryp

AHanmu3 pa3aMyHBIX MOJXOJ0B K ONpPEIENCHUIO PaBEHCTBA (UTyp, NPUHATHIX B
JENCTBYIOIMX Y4eOHMKaxX MO reoMeTpuu 7 kiacca. Meroanka u3ydeHus paBeHCTBa
¢uryp (OTpe3KoB, YIJoB, TpeyrojbHHKOB). [IpH3HaKu paBeHCTBA TPEYrOJbHUKOB.
PaBeHCTBO TpEyroJbHHKOB KaK OCHOBHAs JIMHHMS B JIOKA3aTEIbCTBE TEOPEM H
pelIeHUH IUTaHUMETpUYecKuX 3ajgad. OOyueHue pemeHHro 3a4ad ¢ MOMOILBIO
IIPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB.
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MeToauka u3y4yeHusi IPU3HAKOB PABEHCTBA TPEYroJbHUKOB

Jlornko-MareMaTH4eCKU aHalIu3 CTPYKTYpbl M JI0Ka3aTeabCTBA TEOPEMBI
CrpykTypa TeopeMbl U €€ JIOTMKO-MaTeMaTH4eCKui aHanu3. Buael Teopem, cBs3u
MEeXAy HHMMH. Jlormdeckass CTPYKTypa CXEMbl PACCYXACHUN IIPU JOKa3aTEIbCTBE
CUHTETUYECKHUM METOJI0OM, METOJaMU BOCXOJSIIEr0 M HHUCXOISAIIEr0 aHaIU30B,
METOJO0M OT IPOTHUBHOTO. MGTO,}II/I‘-IeCKI/Ie CXEMBbI BBEACHHSA TCOPEM

[Ipumepsl MeTOAMYECKHX CXeM BBeJeHHs TeopeM. OCHOBHEBIE ATarbl pabOThl HaT
teopemoii. OdopmileHne KpaTKOW 3aluCH JI0Ka3aTeIbCTBA TEOpPEMbl. AHamu3
TUMIUYHBIX ~ OIIMOOK  yYalluXCs: OMMMOKM B JIOTHUYECKUX OIepamusx Hal
MaTEeMaTH4YCCKNUMHU MPpEATIOKCHUAMU, B JOKa3aTeJIbCTBax, B OCHOBAHHAIX
JIOKA3aTeNbCTBA, B JIOKA3aTeIhCTBE METOJIOM OT MpOoTHBHOro. Hambonee TumuyHbie
METOJMYECKHE OIIMOKM YYHUTENs NMpu OOyuyeHUH TeopeMaM, HUX [0Ka3aTelbCTBY.
AHanu3 pa3IMyHbIX MOJIX0/I0B K M3YUEHHUIO NMPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB U
CIoco00B MX J0Ka3aTeNbCcTB. MeToauueckre peKOMEHIAluu K M3yYeHHUIO MEPBOro
NpU3HAKa pPAaBEHCTBA TPEYrONbHUKOB. PaBHOOEIPEHHBI TPEYrodbHUK U €ro
CBOMCTBAa. MeTonueckue peKOMEHIAMM K H3YYEHHI0 BTOPOTO M TPETHETO
MIPU3HAKOB PABEHCTBA TPEYTOJbHHUKOB.

24

MeToauka u3y4eHusi coaepkanus JuMHUU «I'eomeTrprueckue mocrpoeHns»
3anaya Ha noctpoeHue. OCHOBHBIE 3Tallbl €€ pPElICHMs], CYIIHOCTh M 3HAYEHUE
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KaXJI0Or0 M3 HHX; IOCJIEJOBATEIBHOCTh BBEJCHHS 3TAllOB B IPAKTHKE PabOTHI C
ydqamumucs. OCHOBHBIE METOABI PEIIEHUS 3aJad Ha IIOCTPOCHHME, UX MECTO U
3HaYeHWE B MIKOJbHOM TpenofgaBanud. OOpas3ipl MHUCBMEHHOTO O(QOPMIICHHS
peLIeHus 3a1ay.

25

MeTtoauka o0yuyeHHsl y4alMxcsi 7 KJacca reoMeTpuYecKMM IOCTPOeHUSIM

3amaya Ha noctpoeHue. OCHOBHBIE JTallbl €€ PEIICHUs, CyIIHOCTh U 3HAYCHHE
KaXJIOT0 M3 HHX, IOCJIEIOBAaTEIIbHOCTh BBEJCHMS STAllOB B IPAKTHUKE PabOTHI ¢
ydqamumucs. OCHOBHBIE METOZABI DPEIICHUS 3aJad Ha IIOCTPOEHHE, MX MECTO U
3HaYeHWE B MIKOJBHOM mpenofaBaHuu. OOpas3mbl MHCbMEHHOTO O(OopMIICHHS
peLIeHus 3a1ay.

26

MeToauka u3y4yeHusi APOOHBIX PALIMOHAJBHBIX BbIPAKeHUI

JIpoOHbIe BBIpaKEHUS KaK OJHO M3 0a30BBIX IMOHATHH JIMHUU TOXKIECTBEHHBIX
npeoOpa3oBanuii. ToxnecTBeHHble NpeoOpa3oBaHUs  JIPOOHBIX  BBIPAKEHHIH,
OCHOBHBIC 3Tanbl MX H3ydeHHs. CBsi3b NnpeoOpazoBaHMil JPOOHBIX BBIPAKEHUH ¢
JPYTUMH  COJEP>KATEJIbHBIMUA JIMHUAMH. DPOpPMHUpPOBAaHHE YMEHHS BBIIOJHATH
npeoOpa3oBaHusl JIpOOHBIX BBIPAKCHWH KaK METOJMKa OOydYeHHs JEHCTBHUSM.
KomnoHeHTbl MeTos1a TpeoOpa3oBaHus JPOOHBIX BHIPAKEHUM.

27

Metoauka u3ydeHus TeMbl:«PanuoHajabHbIe APOOH»

OcHoBHasl 1enb U3y4eHUd TeMbl. MeToJIMKa W3y4eHUs OCHOBHOTO CBOMCTBa
JpoOu W MpaBuila U3MEHEHMs 3HaKa 4YMCIUTENs (WIM 3HaMeHaTels) JIpoOH, 3HakKa
nepex apoObro. TumUuyHblE OMIMOKK ydalluxcs NpPHU COKpAIICHWH IpoOed, mpu
U3MEHeHUH 3Haka JpoOu. DopMHUpOBaHME OCHOBHBIX AaJITOPUTMOB JEHCTBUH C
IpoOsSMU U yMEHHsI IPUMEHSTh UX MPHU MPpeoOpa3oBaHUU JPOOHBIX PalMOHAIBHBIX
BelpakeHUl. OOyueHHe ydauuxcsi METOAY TOKIECTBEHHBIX IpeoOpa3oBaHUil npu
pelIeHnn: 3a7a4d Ha JOKa3aTelbCTBO, APOOHBIX PAIlMOHAIBHBIX YpaBHEHHH, 3a/1a4 Ha
COCTAaBJICHUE TAKMX YPaBHECHHUM.

28

Meroanka u3y4eHus1 KBaJApPaTHbIX KOPHeH M KOPHeil n-0ii cTeneHu

HppaunoHanbHble BBIpOKEHHMsI Kak OJHO M3 0a30BbIX MOHATHH JMHHY
TOXIECTBEHHBIX npeoOpazoBaHui. Meroanka (dhopmMupoBaHUs ITOHATHH
apu(pMeTHYECKOro KBaJPaTHOIO KOPHSA M KOPHA n-oi cteneHu. O0yyeHHe ydauuxcs
CHEeMabHBIM TMpUEMaM BBINOJIHEHUS] OCHOBHBIX IPeoOpa30BaHUI BBIPAKECHUI,
coJiepKalIuX apu(MeTnyeckue KBaJpaTHble KOPHM M KOPHU N-OM CTEMEeHU. AHaIU3
TUMUYHBIX OMIMOOK yUYaIIMXCsl; TPUEMBI MX IPEAYNPEXKICHUS U KOPPEKIIUH.
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MeToauka u3y4yeHusi apu(pMeTH4ecKoro KBapaTHoro KOpHs U ero CBOMCTB
Metoauka GopMuUpOBaHUS MOHATUS «apUPMETUYECKUN KBAJAPATHBIH KOPEHBY.
OcHOBHBIE  9Tambl  (OPMUPOBAHUS ~ yYMEHHUS  BBIIOJHATH  TOXXKJIECTBEHHBIE
npeoOpa3oBaHus BBIPAXKEHUM, COAEpXKaIIUX apu(pMETHUYECKUE KBaJpaTHbIE KOPHH,

Ha OCHOBC: OIIPCACIICHUA, CBOMCTB M TOXKJIECTBA 11(12 = |Cl| . BeiHeceHne MHOXUTEIS

U3-TI0J] 3HAaKa KOPHS M BHECEHHWE MHOXHUTENS MOJ 3HaK KOpHS, M30aBIeHHE OT
UppalMOHATFHOCTH B 3HaMeHaTene japoOu. Mertonuka (GOpMUPOBAHUS TMOHATHS
«KOpeHb n-0il cremeHn». OOydeHHE BBIYMCICHUIO KOpHEH n-oi CTeneHH, B
YaCTHOCTH, KyOMYEeCKMX KOPHEH.
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MeToauka U3y4eHUs1 KBAJAPATHBIX YPaBHEHHH M CHCTEM YPABHEHHH

Ponb 1 MecTo KBagpaTHBIX ypaBHEHUH B Kypce anreOpbl OCHOBHOM IIKOJIBL; LIETTH
ux wu3ydeHus. CBs3b KBJAPATHBIX YpPaBHEHUM C KBagpaTUUYHOW QyHKUUEH U
npeoOpa3oBaHUAMU JIPOOHBIX pPAllMOHANBHBIX BbIpaKeHMH. Meroauka oOyueHus
METO/aM peIlleHUs] KBaJpaTHBIX YpaBHEHUH: rpa)uueckoMy, BbIICIEHUEM IOJIHOTO
KBajapara, mo obmeit ¢opmyrne u mo Teopeme Buera. Metomuka ¢GopMupoBaHUS
yu4eOHOTrO JEWCTBUSI «pelIeHHe KBAaJApaTHBIX ypaBHEHUH 10 ¢opmysne» B
pa3sBEPHYTOM BHJE; IOCTENEeHHOe CBEpPThIBaHUE JeiictBua. OOoOmieHne
yriay0OJieHHe CBEJICHHH O LIEJIbIX PAllMOHAIBHBIX YPAaBHEHHIX U UX CHCTEMaX B Kypce
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anreOpbl OCHOBHOM LIKOJIBL. Peanu3anus BHyTpUIIPEAMETHBIX CBSI3eH Kypca anreOpsl
npu 00y4eHMH METO/IaM PELICHUs] CUCTEM YPaBHEHUI ¢ ABYMS IEPEMEHHBIMU.

31

Metoanka o0y4yeHus o0memMy cnoco0y pemeHusi KBAJAPaTHHIX YPaBHEHUI

Jloruko-nuaakTudyeckuii ananu3 Tembl «KBagpaTHble ypaBHEHUS» (CUCTeMa
NOHATUI U (HaKTOB, YPOBEHb CTPOTOCTH M3JI0KEHHUS, HauOoJee CI0KHbIE FIEMEHTHI
TEMBI, TUIIBI YIIpakHEeHUH). MeToauueckasi cxema W3y4eHHsI HEMOJHbBIX KBaIpaTHBIX
ypaBHeHUU. TunuuHble OMMOKM YYalIMXCs W MEpbl [0 HUX MNPEIyNpeKICHUIO.
OOyueHne alropuTMy HaXOXKJICHUS KOpPHEW KBaJApaTHOTO ypaBHeHUs. TpeboBaHUs K
00sA3aTeNbHBIM pe3yJibTaTaM 00yueHHs 10 ITol TeMe. MeTonnKa U3yueHHUs] TEOPEMBbI
Buera u oOparHoii eii. OOyueHHME PEIICHHIO 3a7ad C ITOMOIIBID COCTaBIICHUS
KBaJPAaTHBIX YPABHECHHM.
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MeToauka u3y4yeHnsi TeMbl «Y pABHEHUS U CUCTEMbI YPaBHEHMID)

®opMHUpPOBaHUE TOHATHUS LEIOr0 PAlMOHAJIBHOTO BBIPAKEHUSI U €r0 CTEHEHHU.
Opranu3anus camMOCTOSITENbHOW Pa0OThl yyallluxcs IO U3YyYeHHIO OMKBAJpaTHBIX
ypaBHeHUH. MeToquka oOydeHHUs PELIEHUI0 CUCTEM JIBYX YpaBHEHHH € JByMs
nepeMeHHbIMU. CoOCTaBJIEHUE CHCTEMAaTU3UpYIOUMX Ta0nul «MeTonabl perieHus
CUCTEM JIBYyX YpaBHEHHMH C JByMsl INepeMEHHbIMU», «Cxema pelieHus 3aaad c
MOMOILIbI0 YPaBHEHUN M UX cHUCTEM». MeToauka MpoBEIEeHUs] ypOKa OJHOM 3aJauu
(Ha mpuMepe pelIeHus] YpaBHEHHUH U CHCTEM YPaBHEHUH HECKOJIBKUMH CIIOCO0aMH).

33

MeTtoauka H3y4eHHs YHCJI0BBIX HEPABEHCTB

MeToauka BBEJIEHUS OINPEAEICHUS] OTHOIIECHUS «O0JbLIe» («MEHBLIE») MEXITY
yuciaamu. [Ipuém nokasaTesbcTBa YUCIOBBIX HEPABEHCTB IIYTEM CPAaBHEHHUS C HYJIEM
Pa3HOCTH JIEBOM M IIPaBOM 4YacTH HEPAaBEHCTBA. MeTOIMKa H3y4eHHsI CBOMCTB
YHCIJIOBBIX HEPABEHCTB U MX IPUMEHEHUS K OLIEHKE 3HAYEHUM BBIPAXCHUN. AHAIU3
3aTPyAHEHUH W THUIWYHBIX OMIMOOK yYallMXCs NpPU ONpPEIeNICHMH TPaHMIL
BBIPAKCHMUSL.
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Mertoauka oO0y4eHHsl A0KA3aTeJbCTBY HEPAaBEHCTB U OLCHKE 3HAYCHUA
BbIPaKeHUS

Metoauka u3ydeHHs OINpeAeseHus OTHOIIeHUuN «a>by, «a<by. OOyueHue
JIOKa3aTeIbHBIM PACCYXKJEHUSM TpU J0Ka3aTeIbCTBE HEpaBEHCTB. 1peOoBaHUS K
0hOpMIIEHHUIO  JIOKA3aTEeIbCTBA HEPABEHCTBA. MeETOoauKa W3Yy4YeHHUsT CBOMCTB
YHCJIOBBIX HEPABEHCTB; OOYYEHHE OIIEHKE BBIPRXKEHUI METOJOM TIpaHull. AHaiu3
THIIMYHBIX OIIMOOK ydqamuxcs 1pu HWCMONIBb30BAHUN CBOMCTB HCPABCHCTB,
KOPPEKIIMOHHO-IUarHOCTUYECKNUE IPUEMBI MX UCTIPABICHUS
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Meroauka M3y4YeHUs JIMHEHHBIX M KBAJPaTHbIX HEPaBEHCTB C OJHOH
nepeMeHHOn

[lonsiTne HepaBeHCTBAa C OAHOW IepeMeHHOM. M3yueHue anropuTMa peleHus
JUHEHHBIX HepaBeHCTB. Jlormyeckue OOOCHOBaHMSA IPU M3YUYEHHUU JIMHEHHBIX
HEPAaBEHCTB C OAHOW mepeMeHHOM u ux cucreM. Knaccudukauus nmpeobpazoBaHuit
HEpaBEHCTB W HMX CHCTEM: NpeoOpa3oBaHMs OAHOM, 00enmx dYacTell HEpPaBEHCTB;
npeoOpa3oBaHus, HM3MEHSIOUINE JIOTHYECKYI0 CTPYKTYpy HEpaBeHCTBA (CHCTEMBI
HEepaBeHCTB). MeToauKka 00yUYeHHs PELICHUIO HEPAaBEHCTB BTOPOI CTENEHH C OJHOU
MIEPEMEHHOM.

Tunuynple OMMOKYU yYaIIMXCsl IPH PEILICHUH HEPABEHCTB U MX CHCTEM.

36

MeTtoauka o0y4eHusi pellieHHI0 JTUHEHbIX HEPABEHCTB € OJIHOI NepeMeHHOMH
U X CHCTEM

N3yueHne 4MCIIOBBIX IPOMEXKYTKOB M HMX T'€OMETPUYECKONM HHTEPIpPETALNH
(3aKperuieHne ¢ MOMOINBIO CHUCTEMbl YHPaXHEHUH Ha HEMOCPEICTBEHHOE YTEHUE
IIPOMEKYTKOB, Ha IEPEXOJ OT MPOCTEUIINX HEPABEHCTB K MX TIE€OMETPHUYECKOU
uHTepnperanun). IloHsTHEe paBHOCUIBLHOCTH HepaBeHCTB. DOpMUpPOBaHHE HaBBIKA
NOJyYeHHUsT HEPaBEHCTBA, PABHOCWIILHOIO JaHHOMY, MpU J€JEeHUH (YMHOKEHHH)
o0enx yacTeil HepaBeHCTBA Ha OTpuIAaTeIbHOE uucio. PopMHpOBaHHE AITOPUTMA
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pellIeHusl MPOCTEHIINX JTUHENHBIX HEPABEHCTB C OAHOM nepeMeHHoH. CnenuanbHas
paboTa yuuTenss MO NPEAYHNPEXKAECHUIO TUIUYHBIX OMMOOK yuamuxcs. OOyudeHue
PELICHUI0 CHCTEMBl [BYX JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
WuTepriperanysi pewicHWsT CHCTEMbl HEPABEHCTB Ha KOOPAWMHATHOW IIPSIMOM.
Pemenne Oonee CIOXHBIX CHCTEM HEPAaBEHCTB C BBIMOJHEHHEM TOXIECTBEHHBIX
npeoOpa3oBaHUil U NMPUMEHEHUEM CBOWCTB PaBHOCWIJIBHBIX HEPABEHCTB. THNHMYHBIE
OIIMOKH y4aluxcs MpU PEIICHUN JIMHEHHBIX HEPABEHCTB M UX CHCTEM; MEpHI M0 UX
IPELYNPEXKIACHUIO U KOPPEKLIUH.
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MeTtoauka oOy4YeHHsI PpelIeHUI0 KBAaJPATHBIX HEPABEHCTB C OJHOM
nepeMeHHOI

AHFOpI/ITM pelICHUA KBaApaTHBIX HCPABCHCTB HAa OCHOBAHWHM HCIIOJb30BAHUA
CBOMCTB KBaJpaTHMYHOW (YHKUMHU; COCTaBICHHE CHCTEMbl YNPAXKHEHUH s
GbOopMUPOBAaHUS JTOTO aNropuTMa. JlMarHocTWKa pPe3yJIbTAaTHBHOCTH H3YUYCHUS
KBaJPaTHBIX HEPABEHCTB C IOMOUIbIO Pa3HOYPOBHEBBIX TeCTOB. (3HAKOMIIEHHE
ydamuxcsa € q)YHKHI/IOHaJH)HI)IM moAXO0JA0M K PCHICHUIO pallMOHAJIBHBIX HCPABCHCTB
IPU U3YUYCHUH METO/1a MHTEPBAJIOB.
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MeToauka u3y4eHUs1 KBaJAPaTHYHOM U CTeNeHHOH GpyHKUMHT

Posb 1 MecTo KBasipaTUYHOMN U CTENIEHHON (YHKIMH B Kypce anredpbl OCHOBHOM
mKkojibl. [IporeneBTHdyeckoe W3y4eHHE CBOMCTB W Tpaduka QyHKIUH y=Xx>2.
Metoauka usyueHus rpaduka U CBOMCTB (yHKUMH: y=ax? y=ax*+n; y=a(x-m);
y=a(x-m)’ +n.

Mertoarka 0o0yueHHs TOCTPOSHUIO M YTEHUIO Tpaduka KBaJApaTUYHON (QyHKIUH
y =ax’ +bx+c ; crenenHoit pynkiuu y =x",.neZ.
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Metoauka oOy4yeHHMsI NOCTPOEHHI0O TIpaduka W HCCIe0BAHUIO CBONCTB
KBaJpaTH4HOH QyHKIMHU

AHanuTHyecKuii MeTOoJl HuccieNoBaHUs (YHKUUMH KaKk OCHOBa pPa3pabOTKH
METOAMYECKON CXEeMbI M3yueHMs KBaapaTUYHON (yHKIMHU. CpaBHUTEIbHBIN aHAIN3
METOJMYECKONW CXEMbl M3yUEHHUs KBaJpaTHUHON (QyHKIMU B yueOHUKax aireOpsl A.
I'. MopnkoBuua; nox pen. C. A. Tenskockoro; nof pea. I'. B. Jlopodeesa; C. M.
Hukonsckoro u ap. CoctaBieHne CUCTEMbI YIIPaXKHEHUH MO MPUHIIMITY «OT IPOCTOTO
K CJI0KHOMY» /7151 JOPMHUPOBAHUSL YMEHHUS CTPOUTD rpauK KBaJAPaTUYHON (PYHKIUU
C IOMOIIbIO 111a010HOB Napadosbl. OcoOOEHHOCTH U3YUYEHHS CBOMCTBA MOHOTOHHOCTH
KBaJpaTH4HOM (yHKIMHU. [lenoBas urpa mo NPOBENEHHIO YpOKa — MPaKTUKyMa
«CBoiicTBa KBaApaTUUHON QYHKIIMN»
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Metoauka wu3y4eHUsl CTENEHHOHW (YHKIMM B Kypce ajareOpbl OCHOBHOM
LIKOJIBI

BBenenue noHsTus 4€THOW M HEUETHON (DYHKIMU; 3yUYEeHHUE NPU3HAKA YETHOU U
Heu€éTHON (yHKuMU. Jlornko-mMaTeMaTHYeCKUi aHallu3 alropuTMa YCTaHOBIICHUS
YETHOCTU U HEYETHOCTH (DYHKIMM; COAEp)KaHUE OCHOBHBIX 3TANOB PabOTHI C 3TUM
anroputMoM. OCOOEHHOCTH peau3alii HMCCIEeJ0BATENIbCKOI0 METO/a H3Yy4EHUs
rpaduKa ¥ CBOMCTB CTeNeHHOW (PYHKIIMU C HaTypaJlbHBIM MOKa3aTeleM
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MeToauka u3y4yeHusi mocjae10BaATeIbHOCTEN

Yrnybnenue W pacmiMpeHue — MOHATUS  QYHKIMU  TOpU  WU3YYCHHH
MOCJIEIOBATEILHOCTH KaK (PYHKITMH HATYypaTbHOTO apTyMEHTa.

JIOTUKO-TUIAKTUYECKHE CBS3M MEXKAY TMOHSATUSMU apuMETHYECKOW U
TEOMETPUUYECKON TIporpeccuii, (popMyraMu HUX N-0r0 YieHa M CYMMOW N TEpPBBIX
yreHoB mporpeccud. Juddepennmanus comepkaHus TeMbl TPU PACCMOTPEHUU
KJIACCHYECKHUX TOCJIeI0BATEILHOCTE: BIMCAHHBIC (OMHCAHHBIE) B OJHY M Ty XK€
OKPYXHOCTb TPaBUIbLHBIE MHOTOYTOJBHUKY; yrcia OuOoHay4M; TEKCTOBBIC 3aa4H,
CBsI3aHHBIE C MPOLIECCaMU POCTa U Ap.
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Meroauka u3y4yeHus1 apupMeTH4ecKo ¥ reoMeTpHYECKOi porpeccuii
OcHOBHas 1eJdb M3YYEHHUs] TPOTpeccHil B IIKOJE. AHAIU3 BO3MOKHOCTH
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NapajjieIb-HOTO  HM3Y4YEeHUs apHU(PMETHUYEeCKOH M TeOMETPUYECKOW IMPOrpPEecCHid.
Opranusanus JEJIOBOM HIPbBl IO IPOBEIEHUI0 YpOKa «XapaKTepUCTUYECKUE
CBOWCTBA apHU(PMETUUECKON M T€OMETPHUYECKON Mporpeccuit». MeTox npoeKToB Ipu
O3HAKOMJICHHM YYaIllUXCSl C IPUKIAJHON HANpaBICHHOCTBIO CONEP)KAHUSA TEMBI.
OcoOeHHOCTH H3y4eHHUs: OECKOHEUHOW TIeoMeTpuyecKkoi mporpeccun mpu |q[<l;
oTanuue (GopMyJibl CyMMbI YIEHOB OECKOHEYHON IeOMETPUUYECKOW MPOrpeccuu OT
(bopMyIIBI CYMMBI IIEPBBIX N YICHOB 3TOM e MPOTPECCHHU.

43

MeTtoauka u3y4eHHs MHOIOYIr0J1bHUKOB M HX YaCTHBIX BUI0B

Meroavka BBEIECHMS IOHATHM «MHOIOYIOJIBHUK», «UYETBIPEXYTOJBHUK» H
«BBIYKJIBIA ~ YETBIPEXYTOJBHUK».  JIOTMKO-OUAAKTUYECKHH  aHalIu3  TEMBbI
«YeTpIpEXyronbHUKW». MeToauka BBEACHUS  IOHATUSA  «I1apAJIICIIOIPAMM.
OOyueHue [0Ka3aTeIbCTBY CBOMCTB M IIPU3HAKOB Napaijenorpamma. M3yuenue
YacTHBIX BHUJOB mapamienorpaMma. CyOopauHanus HMOHITHH «IIPSIMOYTOJIBHUKY,
«poMO», «KBagpaT», M «HapajuieorpaMm». MeToauka H3y4yeHMs Tpameuuu u eé
CBOMCTB.
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Metoaunka u3ydeHus TeMbl «UeTbIPEXYTroIbHUKN»

Ocobennoctu OIpe/IeTICHUS BBITYKJIBIX YEeTBIPEXYTOJIbHUKOB
(mapasuienorpamMma, NpsMOYTOJIbHUKA, poM0Oa, KBajpaTa, TpamelMuH) B IIKOJIbHBIX
yueOHuKax reoMerpur. GOpMUPOBAHHUE Y YYAIIMXCS JIOTUYECKOTO IEHCTBUS IO
PACKPBITUIO  CTPYKTYPbl ONpEIENCHHUs OSTHX YeThIpEXYroJIbHMKOB. Meronuka
M3Yy4YEHUsI CBOMCTB M INPU3HAKOB IapajuleJorpaMMa, €ro 4acTHhIX BUJIOB. JlemoBas
urpa mo MpoOBENCHHIO Ypoka «JIekuus — mapajokc» Ha 3Tarne cUCTeMaTHU3aluu
0o0LIMX U ClelMaIbHBIX CBOMCTB MapajiielorpaMMa, ero 4acTHbIX BUJI0B. OOyueHue
KJacCU(UKALMN  BBIIYKJIBIX YEThIPEXYTrOJbHUKOB. MeToAMKa HUCHOJIb30BaHUS
pa3pe3HbIX TEOPEM IIPU OpraHU3alUK ypoka-3auéra 1o teme. Pa3paboTka TemaTuKu
y4eOHBIX IPOEKTOB HA PACKPON U pa3METKy MaTepHUajoB, IPOBEPKY F'€OMETPHUECKON
(bopMBbl U31eTUI UMEIOIIUX (OPMY YETHIPEXYTOJIbHUKOB, U UX CBOMCTB
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Metoauka u3y4eHus NOJ00HBIX QUIYpP

PaznnuHble MOIXOJBl K M3JI0KEHHIO TEOPUHM MOAO0OUS B Kypce IJIaHUMETPHUH.
Mertonrka BBeZIeHUs OTIpeIeNIeHus OHATHH «1Ipeobpa3zoBaHKe OJ00H, «II0J00HBIE
TPEYrOJbHUKN» B Pa3IMYHBIX yuyeOHHKaxX reoMeTpuu. Metoanueckue ocoOE€HHOCTH|
JI0Ka3aTeiabCcTBa TMPU3HAKOB MOJO0US TPEYroJbHUKOB B PA3JIMYHBIX Yy4eOHHMKaX
reOMEeTPUM OCHOBHOM LIKOJIBI. YpoBHEBas AuddepeHnnanns o0yuyeHus: IpuMEHEHUIO
IPU3HAKOB MOJ00MSI TPEYTOJBHUKOB K PEIIEHHUIO 3a/1a4.
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Metoauka usydenus tembl «I1og100HbIe TPEYTro1bHUKID)

OpraHu3anus yCBOEHHMsI OIpeJeNeHHs TMOAOOHBIX TPEYTroJbHUKOB uepes3
PaBEHCTBO YIJIOB M MPONOPIHOHAIBHOCTh CXOACTBEHHBIX CTOPOH. AHalHU3 CBS3U
MEXIy MpU3HAKaMH pAaBEHCTBA TPEYrOJIbHUKOB W TpHU3HAKaMH MOA0OMS.
CocraBieHue BONPOCOB Ul 3aKPEIUICHUs JOKa3aTelbCTBAa KaXKJOro0 W3 IMPU3HAKOB
nogo0usi  TpeyroidbHUKOB.  OpraHuszanus YCBOGHUS  NPU3HAKOB  MOJ00US
TPEYroJbHUKOB MpU pPEUICHUH 3aJad 10 TOTOBBIM uepTexam. JlokazareiabcTBO
NPU3HAKOB 1M000USI TPEYTrOJbHUKOB C HCIOJBb30BAaHHMEM KOMITBIOTEPHOH CHCTEMBI
«OKuBas reometpusi» [lenoBas urpa no nposeaeHuto ypoka «lIpumenenue nogoous k
JI0Ka3aTeIbCTBY TEOPEM M pelIeHHIo 3a1au». [IpuMeHeHrne nogooust TpeyroJbHUKOB
IIPU pElIeHUH 33]]a4 Ha IOCTPOEHHUE, B U3MEPUTENIbHBIX pab0TaX Ha MECTHOCTH.
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MeToauka u3y4eHus IJIOIAAU ITIOCKUX QUryp

Jloruko-mupnakThnueckuii aHanu3 TeMbl «[lmomane» B Kypce TreomeTpuu
OCHOBHOM IIKOJIBI. Metonuka ¢dbopmupoBaHus TIOHSITHS «TIOIAAb
MHOTOYTOJIbHUKa». Meroauka wu3ydeHus (opMmysn A7 BbIUKCICHHS IUIOIIAIU
KBajpaTa, IpsAMOYIOJbHUKA, NapajuleJOrpaMMa, TPEYrOJbHUKA W  TpaleluH.
OOydenne croco0aM BBIYUCIICHHS TUIOMIAJEH MHOTOYTOJbHUKOB. (O3HAaKOMIICHHE
yyaluxcs ¢ mpo0ieMaMu paBHOBEIMKOCTH M PABHOCOCTABICHHOCTH HA TJIOCKOCTH.
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Metoauka uzydenusi tembl «Ilnomaas»

Metoauka BBeI€HUS MOHATUS «IUIOIIAAb MHOIOYToJbHUKa». V3ydyeHue cBoicTB
wiomaan. Opranuzanusi CaMOCTOATENIBHOM PadOThl y4yaluxcs 1Mo BBIBOLY (HOopMyT
JUIs BBIYUCIEHMS IUIOIAZECH HEKOTOPhIX MHOTOYI'OJBHHMKOB (Mapajulenorpamma,
NpSAMOYTOJIBHUKA, TPEYTOJIbHUKA, Tpameuu U Ap.). YpoBHeBas auddepeHranms
py U3y4eHUU (GOopMyJI AJIs BBIUMCIIEHUS Iowanu napamuienorpamma. Conepxanue
U METOJMKA OpraHu3aluu JabopaTOpHbIX pabOT MO BBIYMCICHUIO IUIOLIA/EH
MHOI0yrojpHUKOB. COCTaBlIeHHE 3a/1a4 Ha BBIUMCIIEHUE TUIOLIAIN NapajuienorpaMma
u Tpanernuu. Cepus 3a7a4 0 paBHOBEIHMKUX (pUrypax Kak ogHa u3 (GopM MOBTOPEHUS
U 3aKpeIIeHUs 3HaHUM 110 TeMe

MeToauKka H3y4eHHsI BEKTOPOB HA IUVIOCKOCTH

Pa3nnuHble moaxoabl K BBEACHHUIO IOHATUS BeKTOpa. MeToauka BBEACHHUS
MOHATUN BEKTOpA, JJIMHBI BEKTOPA, PaBHBIX U KOJUIMHEAPHBIX BEKTOPOB, KOOPIUHAT
BekTopa. OOyueHue yMEHMIO BBINOJHATH ONEpallMM HaJl BEKTOpaMu B
reOMETPUUECKON U KoopAuHATHON ¢opmax. KOMIOHEHTh BEKTOPHOIO METO/a
pemieHus 3anad. llpuMeHeHue BEKTOPHOrO MeETOJa B pA3JIUYHBIX CHUTYalUsX.
OOyuenne ydammxcs MOPUMEHEHHIO BEKTOPHOIO METOJa K pELICHUI0 3a7ad |
JI0Ka3aTeNIbCTBY TEOPEM.

MeToanka u3y4eHus Onepanuii Hai BeKTOPaMu

Metoauka BBEJEHHUS NMOHATUN BEKTOpA, €ro UIMHBI, KOJUIMHEAPHBIX U PaBHBIX
BEeKTOpOB. [lenoBas urpa «CioxeHHe U BbIUUTAHUE BEKTOPOB» (IOHATHUS CYMMBI U
pPa3sHOCTH JIBYX BEKTOPOB, 3aKOHBI CJIOXXEHHUS BEKTOpPOB; (OPMHPOBAHHE YMEHHUS
CTPOUTh: CYMMY [JBYX JAHHBIX BEKTOPOB, HUCIOJb3ys MpaBuUjia TPEYrojJbHUKA U
[apajuleJIorpaMMa;  CyMMY  HECKOJBKHMX  BEKTOPOB,  HCIOJb3ys  IIPaBHIIO
MHOTOYT'OJIbHUKA; Pa3HOCTb JIBYX JIaHHBIX BEKTOPOB JIByMs crocobamu). MeTtoauka
IIPOBEJCHUS ypOKa-JIEKIMM «YMHOXKEHHE BeKTopa Ha uyucio. CkanspHoe
IIPOU3BE/IEHUE BEKTOPOBY.

O0y4yeHue yJauuxcsi (PUMeHEHHI0 BEKTOPOB K PeLIeHHIO 3a1a4

Metoauka 00y4eHHsl ydaluxcsl epeBoay yCIOBUS 33[auld C F€OMETPHUUECKOI0
A3blKa HAa BEKTOPHBIM M HaoOopoT. Meroauka paboThl Haja J0Ka3aTelbCTBOM
TEOpeMbl O  cpenHed JmHuUM  Tpanenuu. OpraHusanus — BapHaTUBHBIX
CaMOCTOSITENIbHBIX PAa0OT 00ydYarolero xapakTepa MO HPUMEHEHHIO BEKTOPOB K
PELICHUIO 3aa4.

Memoouka uzyueHus KOOpOUHAM HA NIOCKOCHU

IIponeneBTKa MeTOga KOOpPAMHAT B Kypce marematuku V — VI kiaccos,
anredpel 7 — 9 kmaccoB. MeTronuka BBEJEHUS JEKapTOBBIX KOOPAHWHAT B
CUCTEMATUUYECKOM Kypce reomeTpun. KoopauHaTsl cepeMHbl OTpe3Ka; pacCTOSTHUE
MEXJIy TOYKaMM, 3aJaHHBIX CBOMMH KOOpAuMHATamMH. MeToauka H3yueHus
ypaBHEHMH MpsIMON U OKpy>KHOCTH. OOyueHHe ydaluxcsi IPUMEHEHHUIO HJIEMEHTOB
BEKTOPHON anredpbl K peleHuto 3anad. KoMmoHeHThl KOOPAMHATHOTO METOja.
OOyueHue MNPUMEHEHHIO KOOPAMHATHOIO METOJa K pelIeHUI0 3a7ad |
JIOKa3aTeNbCTBY TEOPEM.

OOyuyenne ydammuxcsi (pEUMEHEHHIO0 METO/Ia KOOPAUHAT K PelIeHHIO 3a/1a4

AKTyanu3anus npeCcTaBIeHUH yJaluxcs 0 METO/Ie KOOPAMHAT M0 KypCy aireOpsl.
OOcyxJieHne KpPUTEPHEB JTUATHOCTUKH OOYYEHHOCTH YYaIIUXCS BBIYUCICHHIO:
KOOpPJAMHAT BEKTOpa 4epe3 KOOPJAMHATHI €ro KOHIIA M Hayalla; KOOPAUHAT CEpPeIMHbI
OTpe3Ka, JJIMHBI BEKTOpA M PACCTOSHUS MEXKIY ABYMs Toukamu. OOydeHHE ydaIuxcs
KOMIIOHEHTaM  KOOPAMHATHOTO MeToaa  pemieHus 3anad. uddepenunanus
pe3ynbpTaToB 0Oy4eHHs. ba3oBBI YpOBEHB: pelIeHHE HECIOKHBIX 3a7a4, B KOTOPBIX
MHOTOYTOJIbHUKM 3aJaHbl KOOpAMHATAMU MX BEpIIMH; MPOJBUHYTHIA YpPOBEHbB:
pPa3BUTHE YMEHHsS MNPUMEHATb METOJ KOOPAWMHAT JUIsl PEHICHUS  CIIOXKHBIX
FEOMETPUUYECKHX 3a/1ay.
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54

Memoouka usyuenusn membt «Coomnouienue mexcoy CMOpOHAMU U y2ami|
mpeyzonbHuUKa)

CooTHomIeHHs MEXAy CTOPOHaMU M yIJlaMHM TpeyrojpHuka. Poib um mecTo
TEOPEMBbl CHHYCOB W KOCHHYCOB B IIKOJHHOM KypCE€ T€OMETPHH, METOJHMKA HUX
u3ydeHus. [IpuMeHeHHe TeopeM K PpEUICHUI0 TPEeYrodbHUKOB. [IpakTrdeckoe
NPUMEHEHHE TEOPEMbl CHHYCOB, KOCHHYCOB. UeThbpe OCHOBHBIC 3a/la4yd pPEIICHUS
IMPOU3BOJIBHBIX TPCYIOJILHHUKOB. Ocobennocta ux HU3YUYCHUS; PA3JINIHBIC CHOCO6LI
pemieHusT KaXIO0W 3a7aud. MeTonuKa W3y4YeHHsl NMPAKTHYECKUX HM3MEPHUTEIbHBIX
paboT Ha MECTHOCTH.
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Metoanka o0y4eHHns y4aluxcs pelieHuI0 TPeyroJbHUKOB

Metoauka n3y4eHus TeOpeMbl CUHYCOB U KOCMHYCOB. Cily4au IpeAOYTUTEIBHOIO
MCIIONB30BAaHUS TOM WM WHOW TEOPEMbl IIPU  PELIEHUU TPEYTrOJIbHUKOB.
CrcremaTu3anus 3HAHUM ydaliuxcs IO PELIECHUIO MPOM3BOJIBHBIX TPEYrOJIbHUKOB!
BBIZICJICHUE YCIIOBUS 4YETBIPEX OCHOBHBIX 3alad M TEOPEM, HCIIOIb3YEMBIX I MX
pelLIeHns; pa3IyHble cocoObl pelIeHus Kaxaoi 3agaun. MeTtoanka UCIOIb30BaHMUS]
CIPaBOYHBIX M pabo4yMX TaOJMIl IO PEUIeHHIO TpeyrojabHUKOB. llpakTnueckue
M3MepUTeNIbHbIe pabOThl Ha MECTHOCTH IO OINPEAEICHUI0 BBICOTHI IpeIMeTa U
pacCTOSIHUS 10 HEOCTYITHON TOYKH C MPUMEHEHHEM TPUTOHOMETPUYECKUX (DYHKIUN U]
moxo0usi  TPEyroJIbHUKOB. MeToiuKa TpOBENEHHsI CaMOCTOSTENbHOW  paboTh]
«Perienre TpeyroJbHUKOBY» KOHTPOJIUPYIOIIETO XapaKTepa ¢ IPOBEPKON €€ PEelIeHUs B
KJ1acce.
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MeTonuKa H3y4eHHs JVIMHbI OKPY’KHOCTH M INIOLIAIH Kpyra

OKpy’>KHOCTb, €€ 2JIEMEHTBI U HEKOTOpBIE CBOMCTBA B IIPOIEAEBTUYECKOM Kypce
mareMatuku V — VI knaccos. M3yueHne METpUYECKUX CBOMCTB OKPY’KHOCTH IIPH
W3YYEHUH NPABWIBHBIX MHOIOYIOJIbHUKOB, BIIMCAHHBIX B OKDPYXHOCTb WU
OIIMCaHHBIX OKOJIO He€. Meroauka W3ydeHUs [UIMHBI OKDPYXXKHOCTH H JyTH
OKPY>KHOCTH; TPaJyCHOM MEpbl AYId OKPY>KHOCTH, LICHTPAIBHBIX M BIIMCAHHBIX
yriioB. MeTo1MKa N3y4eHus IUIOIaau KPyra U €ro 4acTeu.
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Oco0eHHOCTH H3Y4YeHHsI TeOMeTPHYeCKHX BeJIHYHH, CBSI3AHHBIX € OKPYKHOCTHIO H|
KpPyrom

CH0KHOCTB CTPOrOro M3JI0KEHHs BOIPOCa O JUIMHE OKPY>KHOCTH U IUIOLIAIN
Kpyra B Kypce r€eOMETPUHA OCHOBHOW IIKOJIBI. MOTHBAIMS y4yaluxcs U OpraHu3anus
OTKpBITUS  (OpPMYJBl JIMHBI  OKpYKHOCTH. OdopmieHue KpaTkoil 3amucu
JI0OKa3aTelIbcTBA  TEOPEMBI 0 JUIMHE OKpYKHOCTU. Mcnonp3oBaHue cepuu
HOJArOTOBUTENILHBIX BOMPOCOB W 3a/1ad NpU BBIBOJAE (POPMyJIBI IUIOMAAM KpyTa.
Hcnonp3oBaHue IMlaHa W3JI0KEHUS MaTepuana U CIPaBOYHBIX TaOJIMIl IPU BBIBOJE
(opMyI1 IIJIOIIA M KPYTOBOT'O CEKTOPA U KPYTOBOI'O CETMEHTA.

58

MeToauka u3ydeHusi 3JieMeHTOB JH((epeHIHATBLHOT0 HCYHCIEHHS B HIKOJIBLHOM
Kypce MaTeMaTHKHU

Metoauka U3ydeHus mpesena 1 HepepblBHOCTU (PyHKIIMK. MeTouKa BBEJACHUS
MOHATHUS TMPOM3BOAHOM. Pabora yuuTens N0 MOTHBAalMM U3YYE€HHS HOBOTO
MaTepuana. 3ajadd, MOJABOASIIME K ONpPENEICHHUIO Npou3BoAHOM. OmnperneneHue
npous3BogHOW. ['eomeTpuueckuit ¥ (QU3MUECKHM  CMBICI  MPOU3BOJHOM.
O3HaKkOMJIEHHE Y4YalIMXCcsl C OOIMM METOJO0M HaxXOXAEHUS MPOU3BOJHOM.
CocraBineHrne cxeMbl HaXOXKJI€HUs NMPOU3BOAHOM. Metoauka usyueHuss Gopmyn u
npaBui guddepenuuposanus. Pabora mo (opMupoBaHHIO TMOHATUS CIOXKHOU
GYHKIUM U METOJUKa OOy4YeHUS ydalluXcsl HaXOXKICHUIO IPOU3BOJHON CIIOKHOMN
GyHKIHU.
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MeToanka u3y4eHusi NpUMeHEeHHsI TPOU3BOIHOM K Hccae 0BaHHIO GYyHKIMIA
MeTtoauka BBeIeHUs MOHATHS KacaTelbHON K rpaduky QyHKIMM B JTaHHOH ero

TO4YKe. ['eoMeTpruYecKoe ONpeeIeHUE KacaTelIbHON. BEIBO YypaBHEHHs KacaTEIbHOU

obmiero Buaa K rpaduky GYHKIMH B HEKOTOPOH Touyke. MeTonmuka O3HaAKOMJICHUS

29



yUYaIlUXCcs C YCJOBUSMHU IOCTOSIHCTBA, BO3pacTaHus M yObIBaHUsS (yHKUMU. Poib
TEOMETPUYECKUX HMHTEpIpeTaluid JaHHBIX ycinoBuid. OOydeHHE anropuTMy
HAXOXXJCHHUS WHTEPBAIOB MOHOTOHOCTH. Meroauka (GOpMUPOBAaHUS TOHATHH
«KpUTHYECKUE TOYKH (YHKIUM», «TOYKH SKcTpemyMa». OOydeHue ydammxcs
QITOPUTMY  HAXOXKICHHS  ASKCTpeMyMoB  (ynkuun.  CocraBieHHE  CXEMBI
uccienoBanus ¢yHkuuu. OOydeHHe HCCIeNOBaHUIO (YHKIMH M HOCTPOCHHIO HX
rpadMKOB C MOMOIIBIO TPOU3BOIHOM.
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I[IpuMeHeHHe NMPOM3BOAHOI K pelIeHHI0 3aJa4 HAa HauOoJblIMe M HAUMEHbIIHe
3HAYEHHUS
3ajay Ha MaKCUMyM U MUHUMYM: HaXOXJE€HHE HAauOOJBIIUX W HAMMEHBIIUX
3HaueHUN (YHKIUHW, 3aJaHHBIX HA OTPE3Ke; HAXOXKICHHE HAMOONbIINX U
HAaUMEHBIINX 3HAYeHUN (YHKIMM HAa Bced e€ o0JacTu OmpesesieHus; HaXoXKJIeHue
HauOOJIBIINX ¥ HAMMEHBIINX 3HAYCHUA (PYHKIIMK HA HEKOTOPOM IPOMEKYTKE.
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Memoouka u3yyenus I1eMEHNO8 UHMEZPANbHO20 UCYUCTIEHUA 6 WIKOIbHOM
Kypce mamemamuKku

MeTtoauka BBEICHHS TIOHSATHS MepBooOpasHoi pyHkmmu. Paccmorpenue 3amad,
MOJBOASIIMX K TMOHSATHIO TiepBooOpa3HOi.  Meroauka H3y4eHUsS OCHOBHOTO
CBOIicTBa epBOOOpa3HOM U IpaBuil €€ HaxoxeHuss. O0yueHue yqammxcs MeToaam
HEMOCPEJCTBEHHOTO HWHTETPUPOBAaHUS B  KiaccaX yriayOJeHHOro  HM3ydeHus
mMareMaTHKH. [IprMeHeHre nHTerpaisa K BEIYMCICHUIO Tuomaaei. BeiBon dhopmysst
IUIOIIAAM KPUBOJMHEHHON Tpaneuuu. [loHATHE oOIpeneseHHOro HWHTEerpaa.
[TocnenoBarenbHOCTh YIPAXHEHUN Ha BbluucieHHe I1omaneil. I[Ipumenenne
OTNpeeNIEHHOr0 MHTErpaja K BRIYUCICHUI0 00bEMOB Tell.
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MeToauka WH3yYeHUS] TeMbl «Ileppoodpa3nasi. IlpaBuia BbIYHCIEHUS
nepBoodpa3Hoin»

[lonstue mnepBooOpasHoi ¢yHkuuu. Baenenue omnpenenenus. IlpaBuna
BBIUKCIICHHs TepBooOpasHoi (yHKIMU. Teopembl 0 mepBooOpazHbIX. PU3NYECKUil
cMbIca nnepBooOpa3Hoi pyHkuuu. HeonpeneneHHbI HHTErpall, €ro CBONCTBA.
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IIprMeHeHne MHTETPAJIA K BHIYUCICHUIO IUIOIAAEH MJIOCKHUX GUryp

Mertonuka BBEIECHHUS TIOHATUS «KPUBOJMHEWHAs Tpanenus», «IUIOMIA/lb
KPUBOJIMHEHHON Tpamenun», «MHTerpaibHas cyMMa». O3HaKOMJIEHHE YYaIllUXCS C
TEOMETPUUECKUM CMBICTIOM OIpeAeNieHHOro HHTerpana. J[Ba cmocoba pemieHus
3a7la4M O TUIOIIAJM KPUBOJMHENHOM Tpaneuun. PaccMOTpeHHEe OCHOBHBIX CIIy4daeB
pacmoIoXKeHHs TI0CKON (GUTYpBI Ha KOOPAMHATHOM TIOCKOCTH M COOTBETCTBYIOIINE
dbopmynel TUTOMIAACH (cocraBiieHne pabodueit Tabiuibl). OOydeHHE aITOPUTMY
pelleHus 3a7aud Ha BBIYHMCIEHUE IJIOMAAN TUIOCKON (Qurypbl. TUNHYHBIE OMINOKU
Py HAXOXKACHUM IUIOmanu ¢urypbl. MeTtoauka u3ydeHus Tembl «Bpraucienue
00BEMOB Tem». O0yueHue pelieHnIo 3a7ad Ha BEIUMCICHHE 00BbEMOB Tell C TOMOIIIBIO
VMHTETPAJIOB.
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Mertoauka usydeHusi TeMbl «O000meHne NOHATHA cTeneHn. CTeneHHasi PyHKIMSDY

JloruKO-TUIAKTUYECKH aHamu3 cojaepkaHuss TeMbl «OO000IIeHne TOHATHS
crenenn. CreneHHas QyHKIUS» (CUCTeMa MOHITHH U (AaKTOB, YPOBEHb CTPOTOCTH
W3JIOKEHUSI, HAuOOJee CIIOKHBIE DJIEMEHTHI TEMbl, THIBI  YIPAKHEHHM ).
Meronudeckass cxema HM3y4YeHHUS TOHSTHUS CTEIEHW B Kypce aiareOpbl OCHOBHOMU
mKoJbl. OpraHu3anusi TOBTOPEHHUSI OINPENEIEHUM CTENEHW C HaTypallbHBIM,
HYJIEBBIM, LEJIBIM OTPULIATEIILHBIM U PAllMOHAIBHBIM MOKAa3aTENsIMU U UX CBOMCTB.
O3HaKOMJIEHHE YYalIUXCS C OINPENEICHHEM CTENEHU IMOJ0KUTEIBHOIO YHCIA C
UppaIlMOHATBFHBIM TTOKa3aTesieM. OpraHnu3aius caMOCTOSTENbHON pabOThl yUaIuXxcs
M0 OTPEICIICHUIO CBOWCTB M MPaBWJI JECUCTBUN HAJl CTETICHSIMH C JIEUCTBUTEIbHBIMU
nokazarensimu. CrteneHHas (yHKnust u e€ cBoiicTBa. Bun rpaduka cremneHHOM
(GyHKIMH B 3aBUCUMOCTH OT MOKa3aTessl CTENEHH.
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MeToanka u3yyeHusl MOKa3aTeJbHOM 1 Jorapupmudeckoi GyHKuumii
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Poinb 1 MecTo mokazaTenbHON U Torapu(pMUIecKoil pyHKIUI B IIKOJIBHOM Kypce
MaTteMaTuku. llenw wu3ydeHHs MOKa3aTeJbHOW M JiorapuPpMuvecKorl GyHKIUA B
mKoJe.  AHalmM3 METOJWYECKHX TOAXOJ0B K CTPYKTYPHPOBAHHUIO Y4E€OHOTO
MaTepuaia 1o JaHHON TeMe MO Pa3IMYHbIM ydeOHHMKaMm anreOpbl M Havajd aHaau3a
i ydamumxes 10-11 kmaccoB. Mertoauka HM3ydeHHs IOKa3aTeNbHOW (YHKIHH:
orpeziesieHue, CBOWCTBAa W MoOcTpoeHue rpaduka. Meronuka BBEACHHS MOHSATHUS
norapudma. Pabora mo ycBOEHHIO ATOro TOHATHs. VICIONb30BaHWE TOHSTHS
o0paTHON (GYHKIHMH NMPU W3YYEHUU JorapupMuueckol (GyHKIUMH, €€ CBONCTB U
MOCTPOCHUH TpaduKa.
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.MeToguka 00y4yeHHsl peLIeHUI0 CTENEHHBbIX M MOKA3aTeJIbHbIX YPABHEHUH M
HepaBeHCTB

JIoruko-IMOaKkTU4eCKU  aHalau3  COJEpIKaHUs TeMbl «CTENEHHBIE H
[IOKa3aTellbHbIE YPABHEHUsI U HepaBeHCTBa». OmnpezeseHue CTENEHHOrO ypaBHEHUs
(HepaBeHcTBa). Meroauka oO0y4yeHus PELICHUIO CTCIECHHBIX YPaBHEHUH U
HEpaBEHCTB. PoJIb TOHATHS pAaBHOCUIBHOCTM YPAaBHEHUH U HEPABEHCTB IIpU
U3y4eHUH JTaHHOM TeMbl. Olpe/esieHue M0Ka3aTeIbHOr0 ypaBHEHHs (HEPABEHCTBA).
MeTtonuka o0yueHus pelIeHnI0 0Ka3aTeNIbHbIX YPaBHEHUI U HepaBeHCTB. Pemenue
II0KAa3aTeNIbHO-CTENICHHBIX YPABHEHUIN U HEPABEHCTB.
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MeTtonuka o0y4yeHHMsi MeTOJAM pelleHHs JorapupmMuuecKMX YpPaBHEHHH M|
HEPABEHCTB

Jloruko-auJakTUYECKU aHanu3  cojepxkaHus TeMbl «Jlorapupmuueckue
ypaBHEHHs ¥ HepaBeHCTBay. Omnpenenenue JorapuMHUUEcKoro ypaBHEHUs. AHAIN3
Croco0OB pelieHus JiorapuMUYecKux YpaBHEHUM M HepaBeHCTB. Meronuka
00y4YeHHsI PEIICHHIO JIOTapU(PMHUUECKIX YPAaBHEHUH M HEPAaBEHCTB ()yHKIIMOHAIBHO-
rpapu4ecKkuM  METOJOM M METOJOM  MoTeHuupoBaHuss Ponp  moHsATHA
PaBHOCHUJIBHOCTH YPAaBHEHMI M HEPABEHCTB IIPU U3YYECHHUH JAHHOU TEMBI.
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Jlornyeckoe cTpoeHHe MKOJIbHOI0 KYpca CTepeoMeTpun

CymHOCTP aKCMOMAaTHYECKOI'O METOofa. XapaKTepUCTUKAa aKCUOMATHK B
Pa3IMYHBIX IIKOJbHBIX YUEOHHKaX CTEPEOMETPUH, UX OTINUYUs. MeTonrKa BBeICHUS
HEOIIPEACIAEMOr0 MOHATHS «IUIOCKOCTBbY. [3ydeHme axkCcMOM CTEpeOMETpHHU:
MOTHUBAIMs, HarjsHas WJUIIOCTPALUs COAEP)KaHUS aKCHOMBI, (HOpMYIUpPOBKa
aKCHOMBI, ITIOCTPOEHUE YEPTEKA, KpaTKas 3allUCh YTBEPKACHUS.

JleMOHCTpalusl JOrMYECKOro CTPOEHHUsI HIKOJIBHOTO Kypca CTepeoMeTpuH (Ha
MNpUMEPE MOHATHUA CKPCIIHUBAIOUIUXCA IPAMBIX, TCOPEMbI O 3aJaHUN IIJIOCKOCTHU
TpeMsi TOUKaMH, He JIe)KalllMMU Ha OJHOM mpsiMoii). Opranu3zamus yCBOEHHsI aKCUOM
O B3aMMHOM DpPACIIOJOKCHHU TOUYCK, IIPAMBIX U IIOCKOCTEH B IMPOCTPAHCTBC,
ciaencrBul U3 HuUX. DOpMHUPOBaHME HABBIKOB PEIICHMS 3aJad Ha IPUMEHEHHE
AKCHOM CTEpEOMETPUM M CJIEACTBUM W3 HHUX. XapaKTEepPUCTHKAa OCHOBHBIX
COIEPXKATEIIbHO-METOAUYECKUX  JIMHUM ~ CTEPEOMETPUU:  IApaLUIEIBHOCTL U
NEePNEHAUKYJSIPHOCTE B IPOCTPAHCTBE; T'€OMETPUYECKHE Tela M HUX CBOWCTBA;
[IOCTPOEHUE  CEUYEHHM  TEOMETPUYECKUX  Tel  IJIOCKOCTBIO;  M3MEpEeHue
TCOMETPHUICCKUX BCIMYIHH.
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Metoauka H3y4YeHHs] NAPALICIbLHOCTH M  NEPNEHIMKYJISPHOCTH B
NPOCTPAHCTBE

AHanorusi B onpeieneHusax, GopMyIMpOBKaX TEOPEM U 334ay IUIAHUMETPUHU U
cTepeoMeTpuu. AHanorus cBsizei Mex1y TeMamu «llapaniaenbHOCTh Ha TIOCKOCTH
u «llapamnensHocTh B mpocTpaHcTBe»; «lleprneHauKyIsipHOCTh B MJIAHUMETPUU» U
«IlepneHANKYIAPHOCTE B MPOCTPAHCTBE». XapaKTEPUCTHKA OCHOBHBIX pa3fesioB
ATUX TEM M COAEP>KAHUS UX BENYIIHUX BOIPOCOB.

Metonuka wu3yueHuss TeopeM-lipu3HakoB B Temax «llapamienbHOCTh B
IPOCTpaHCTBe», «llepnenauKyaspHOCTE B NpOCTpaHCTBE». M3ydeHue B3auMHOTO
pacroiokeHusi Guryp B mpocTpaHcTBe. TeXHOIOrus co3/1aHusi KOMILJIEKCOB 3ajad
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Ha 0a3e reoMeTpuyeckoid KOHHUrypanuu (Ha HpPUMEpe KIIACCOB YIIyOJIIEHHOTO
U3y4YCHUS] MaTeMaTHKH U TEXHUYECKOTO MPOpHIIs).
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Metoauka uzy4eHusi TeMbl « VIHOrOrpaHHUKI)

Meroauyeckass cxeMa H3y4YeHHMs NPHU3MBI W NUPaMUAbl. AHaIWU3 3a4a4HOTrO
Marepuana no temam «lIpmsmay, «llupammpa». Meronuka BBEIEHUsS IOHATUSA
«00BEM Tenmay; wu3ydeHue CBOWCTB 00bEMOB. IlocnenoBaresnbHOCTE H3y4eHUs
00BEMOB MHOTOTPAaHHUKOB B pa3HbIX YydeOHMKaxX crepeomerpun. OcoOeHHOCTH
u3yuyeHus: o0bEMa MPSAMOYTOJILHOIO Hapajelienunena, HOpsMOM M HaKIOHHON
OpU3Mbl, TUPaMUABI B Kiaccax pasHoro mnpoduis. dopmupoBaHHe HaBBIKOB
pelIeHHs] TUIIOBBIX 3a7ay Ha IMpUMeHeHHe (opMysa AJIs BBIYUCIEHUS OOBEMOB
MHOTOT'PaHHHMKOB B KJIaccax PasHOro mpoQmuis.
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Metoanka nzydyenusi tembl «Tesna Bpamenusn

Bunmelt Tenm BpameHHMS W METOAMYECKHE OCOOCHHOCTH WX U3ydeHUs. AHamu3
Teoperudeckoro marepuana Temsl «mmuaapy» («Konye», «Cdepay), ero cTpyKTypHpOBaHHE
U odopmieHHEe B BHUJC OMOPHOIO KOHCIEKTa. MeETOJuKa TNPOBEACHUS YPOKa JIEKIIHY]
«lumuHapy ¢ HMCIOJIb30BaHUEM OIOPHOTO KOHCIEKTa, 3JIEMEHTOB OOBSICHEHHUS U Oecelpl.
Opranuzanusi TPYNnoBoi paboThl yyamuxcss Opu u3ydeHnn TeopeM mo Teme «[llapy.
MeToarka U3y4YeHHUs: U0 OOKOBOW MOBEPXHOCTH KOHYCa, MWIMHAPA U chepbl; 00bEMA
WIMHIPA, KOHYCa M Iapa B Kjiaccax pa3Horo npogwist. Meronruka popMupoBaHus HABBIKOB
pellieHHsT TUMOBBIX 3aJad Ha NpuMeHeHue (opmya o0béMa LWIMHApA, KOHyca W IIapa B
KJIacCax Pa3sHOTO MPOQUIIsL.

5. Ilepedenr y4eGHO-METOAMYECKOro oOOecHeYeHHsT JJIsi CAMOCTOSITEILHOH PadoThI
o0yyarommxcsi Mo JMCHUIJINHE

CamocrosarenbHass pa0oTa CTYJIEHTOB MpH HM3y4eHHH Kypca «Meronuka oOydeHus
npeaMeTram (MaTeMaTHKa)» BKIIOYAET CIEAYIolne BUAbl padoT:

paboTa C KOHCIEKTaMHU JEKIMi, U3ydeHHe 00s3aTeTbHON W TOTOJHUTEIhLHON

JTUTEPATYPHI;
° MOATOTOBKA K CEMUHAPCKUM U TPAKTUYECKUM 3aHATUSIM;
° BBITTOJTHEHME JIOMAIITHUX 3aJaHMI;
° BBINIOJIHEHUE UHIUBUAYAJIbHbIX 3aaHUI
Ne Ha3zBaumue pa3aena,

3agaHus, BBIHOCHMbIE HA CAMOCTOSITEJILHYIO padoTy

n/n TeMbI
1 Bb1ienuts u npoaHann3upoBaTh OCOOCHHOCTH:
1) yuyeOHOro KOMILJIEKTa IO MaTeMaTHKEe IOJA pe..
Anamuz  nporpamm U | 1.®. apsiruna;
y4eOHBIX [OCOOUH IO 2) yuebHuka matematuku H.S. Bunenkuna u ap.;
apupmeTHKe 3) MIIU-cepun yueOHBIX KHUT IO MAaTEMaTHKE;
4) yueOHuka «Apudpmeruka 5,6» C.Huxombckoro u
Ap.
2 1.CoctaBpTe anrOpUTM CIOKEHHS MHOTO3HAYHBIX
HaTypaJbHBIX uHcen. Paspaboraiite MeTomuky ero
dopmMupoBaHUE YCBOEHHS.
JJIEMEHTOB 2.CocraBbTe CUCTEMY YIPA)KHEHU,
ITOPUTMHUYECKON CHOCOOCTBYIOIIMX  YCBOGHHUIO TMpaBWJIa  HAXOXKJEHUS
KyJbTYyphl y Yyd4alluxcs | HauOOJIbIIETO o01iero JEINTEIS HECKOJIBKMX
5-6 kiaccoB HaTypaJbHbBIX YHCEI.

3.PazpabotaiiTe TUIaH-KOHCIEKT YypOKa II0 TeMe
«Oxkpyrienue yucen» B 5 kiacce. 4.VMccaenayiite Bonpoc o
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Meronnka BBeneHUs
OCHOBHBIX HOHATUN
TeMbl «J{poOHbIE uncIa

[[EIeCO00Pa3HOCTH  HCIIOJIB30BAHMSI  AITOPUTMOB  TIPU
oOydeHuun HIKOJILHUKOB PELICHUIO yYpaBHEHUH.
[ToaroroBeTe cOOOLIEHHE

1. Knaccudunupyiire OCHOBHBIE clydau: a)

npuBefeHus apobeit K olmeMy 3HaMeHaTenio; 0)
CJIOKCHUSI W BBIYMTAHUSA JIPOOHBIX YHCEN; B) Hamboiee
TPYIHBIX CITy4aeB BEIYUTAHUS JPOOHBIX YUCEIL.

2.Pazpaboraiite  (parMeHT  KOHCIEKTa  YypOKa
«YMHOXEHHE JIECATUYHBIX poOei» (6e3
MPE/IBAPUTEIILHOTO U3YYCHUS YMHOKEHUS

OOBIKHOBEHHBIX JIpo0Oeil M Ha 0a3ze MpeIBapUTEIHHOTO
W3YyUYeHUs YMHOXKCHHSI OOBIKHOBEHHBIX JIpo0eii).
3.Iloxbeputre mpuUMEpHl YOPOKHEHUH Ha TeMy
«[IpueMbl palMoOHAIU3alMK  YCTHBIX W IHChMEHHBIX
BBIYMCIICHHUN NTPU H3YUYEHUU JICCATUIHBIX JIPOOCH».

Metoauka BBEICHUS
OTPHUIIATEIbHBIX YUCET

1. I[TonroroBUTH parMeHT ypoKa BBEICHUS MTOHITHIA

a) MOJyJIb YuClia; 0) CpaBHEHHE YHCEIL.

2. Paspaborath (QparMeHT KOHCIEKTa Yypoka
0O0BsICHEHUS HOBOro Marepuana 1o Tteme «CloxeHue
YrCell C pa3HbIMH 3HaKaMu» ¢ ucrosb3oBanueM UKT.

3.Pa3paborate MeTOOUKY OOBSCHEHHS IpaBUiIa a)
CIIOXKEHHsI JABYX OTPHUIATENbHBIX YHUCEN;, 0) CIOXKeHUus
JIBYX TIPOTHUBOTIOIOKHBIX YUCEIT.

4.PazpaboraiiTe  IJIaH-KOHCIEKT
ypoka B 6 Kjacce IO TeMe
OTPUIIATEJIbHBIC YUCIIAY.

0000111ar0111ero
«IlonoxurencHple U

Meroauka u3y4eHus
3JIEMEHTOB anreOpsl B 5-
6 kaccax

1.IlonroroButh  COOOIICHUE
BOIIPOCaM:

a) OCHOBHBIC IEJTH U3YUYCHHS DJIEMEHTOB aITreOphl B 5-
6 KIaccax;

0) comepkanre U 00beM Ka)XJ0T0 HOBOTO TOHSATHUS U3
pa3nena o0 ypaBHEHHSX B 5 KIJacce; B) TOXKISCTBEHHBIC
npeoOpa3zoBanusi B 5, 6 KiIaccax M HUX TEOPETHUYECKHUE
OCHOBBI.

2.Pa3zpaborarh (parMeHT ypoka MO O3HAKOMJICHHUIO
yyanmxcs ¢ rpauueckuM H300paKeHHEM 3aBUCUMOCTHU
MeXJly BeJIMYMHAMHU B 6 Kiacce.

M0  CIEAYIOIIUM

I'eomeTpuueckuit
Marepual Ha  ypokax
MaTeMaTHKH B 5-6
Kjaccax

1.CocTaBbTe MO 5 NPAKTUYECKUX 33JaHUN Ha: a)

B3aMMHOE paCIHOJIOKEHUE TOYEK, MPAMBIX, OTPE3KOB,
aydyed u  yriuoB;, ©)  BBIUMCIEHHE  IepuMeTpa
MPSIMOYTOJIbHUKA.

2.Pa3pabortaiite colepxKaHue " METOJIUKY
IIPOBEICHUS 1a00paTOPHO-NPAKTUYECKOM paboThI
«Pa3BepHyThIl yroiu. IIpsamoit yrom.

3.CocraBpTe Pa3HOYPOBHEBYIO CaMOCTOSITEIbHYIO

paboty no teme «PaBubie ¢urypsl. [Inomanu. [Tnomanp
PSIMOYTOJIbHUKAY (5 KIL.).

4.Pa3paboTatp nabopaTopHyO paboty 1o
M3TOTOBJICHHIO Mozesen PSIMOYTOJIBHOTO
napajjieNnenunena  3aJaHHOro o0beMa M BBICOTHI

(TuTOIIIaI OCHOBAHUS U 00BEMA).

Meroauka U3y4eHUs]

1.CocTaBbTe IUIAH-KOHCHEKT ypoka mo Teme «Yro
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JTUHEWHOU (QyHKIMU

Takoe QyHKIHA?».

2.Ilonbepute u cocrtaBbTe Yy4eOHbIE 3aJaHUs Ha
3aKperieHue 3HaHuil 1o teme «JInneitnas QyHKIs.

3.CocraBbTe cucteMy 3aaad, (POPMUPYIOIIUX YMEHUE
OCYILECTBIISATH TIEPEXOJ] OT OJHOr0 CIocoba 3agaHus
(GYHKLIHU K IpYrOMy.

4.CocraBbTe€ aIrOpPUTM paclO3HaBaHUS JIMHEHHOM
(dyHKIMHU, OCHOBBIBasCh Ha €€ onpeaeneHuu. [londepure
CHUCTEMY YHpPaXHEHUH, CIIOCOOCTBYIOIIUX OCBOCHUIO
3TOr0 AJIroOpuUTMAa.

5. Pazpaboraiite (parMeHT ypoka 3aKpeIuIeHUs II0
teme «JInHeitHas GyHkuusy ¢ ucrnonabzoBanuem MKT

Meronuka
MPOCTEUIITNAX
reOMETPHUECKUX (Uryp
U UX CBOWCTB Ha IMEPBBIX
YpPOKax reOMeTpUH

W3y4YEeHUs

1.CocraBbTe CaMOCTOSITENIbHBIE pa0OThI: 00YUAIOIIETO
U IPOBEPOYHOro xapakrepa 1o Teme «OCHOBHBIE
CBOICTBA B3aUMHOT'O PACIIOJIOKEHHS TOUYEK HA MPSIMOH U
Ha MJIOCKOCTU».

2.Paccmotpure BO3MOXXHOCTH COYETaHUs
KOJIJIEKTUBHOM, I'PyNIIOBOM M MHAMBUIYalIbHON paboThI ¢
yYallUMHUCS  TpH  M3YyYCHHWH  OCHOBHBIX  CBOICTB
OTKJIa/IbIBAHUSL OTPE3KOB U YTJIOB.

3.Pa3paboraiiTe =~ METOOUKY TNPOBEACHMUS  YpOKa
o0oO0miaromiero  MoBTOopeHuss 1o TeMe «OCHOBHBIE
CBOMCTBAa  NIPOCTEHMIINX  TIEOMETPUYECKUX  (UTYPY.
Bbienure ocHOBHBIE BONPOCHI, HA KOTOpBIE, [0 BalleMy
MHEHHIO, CIIEAYET 3a0CTPUTh BHUMAHHE.

Jloruko-
MaTeEMATHUYECKHUI aHaIn3
CTPYKTYPBI TEOPEMBI

1.BbInonHuTe 1OrMKO-MaTeMaTUYeCKU aHalu3 JIBYyX
teopeM. Ha npumepe onHoil u3 TeopeMm paspaboTaiite
METOAMKY OpTaHU3alMM BCEX ATANOB pabOThI HAJl HEH.

2.CocrtaBbTe 0JIOK-CXEMY /10Ka3aTeNIbCTBA TEOPEMBI.

3.Ilpoananu3upyiite BO3MOXKHOCTH OOpalleHus K
0J10K-cxeme B yueOHOM Tpoliecce.

4.Ha wmarepuane Kypca MareMaTHKH 5-6 KJlaccoB
COCTaBbTE€ CHCTEMY YIPaXHEHHH, CIIOCOOCTBYIOIINX
YCBOEHHMIO METO/Ia JIOKa3aTeIbCTBA OT NPOTHBHOTO.
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Meroauka u3y4eHus

1.Pa3paboraiite pparmMeHT ypoka 1mo (HopMUpPOBAHHUIO
MOHATUS PAaBHBIX TPEYTOJIbHUKOB MO yued. MocoOuio
«I'eomerpust 7-11» aBt. A.B. Iloropenona

MIPU3HAKOB paBeHCTBa
2.CocraBbTe yueOHBIC 3a/laHUs Ha 3aKperieHHe
TPEYTOTHHUKOB
MEepPBOTO MIPU3HAKA PAaBEHCTBA TPEYTOJbHUKOB.
3.Pa3paboraiiTe = nBa Mpoxoaa  JOKa3aTEIbCTBA
TPETHET0 NMPU3HAKA PABEHCTBA TPEYTOJIHHUKOB.
11 1.BBITIOJIHUTE JIOTUKO-MAaTEMAaTUYECKUIT aHAJIU3 TEM:
«ParmmonanbHbIe ApoOM», «KBagpaTHBIE KOPHI.
2.CocTtaBpTe HECKOJBKO YYE€OHBIX 3ajad IS
Meronuka M3Y4YEeHHUs | IUarHOCTUKU (haKkTa JOCTHXKEHUsS OOydarolux Leiel Mo
MaTtepuana muHuK | Temam:  «CokpameHue — apobeit», «CrnoxkeHue U
TOXIECTBEHHBIX BBIYUTAHUE JpoOei», «BbIHECEHHE MHOXHTENS H3-TI0J

npeoOpa3oBaHuil B Kypce
anredpsl 8 — 9 KaccoB

3HaKa KOpHS.

3.IlpuBenure TmpuMep LMKIA YHOPAKHEHUH A
YCBOEHHSI TOXKJECTBEHHBIX IpeoOpa3oBaHUil JAPOOHBIX
pPallMOHAIBHBIX BBIPAKEHUMN; BBIPAKECHUH, COAEpPKAIINX
apudMeTHUECKUE KBaIPATHbIE KOPHHU.
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4.Ha npumepe 3amaHus: «YIPOCTUTE BBIPAKECHUE)
(u3  pasgmena «3amayd  MOBBILIEHHOW  TPYIHOCTH»
yueOHuka anredbpel 8 kmacca mox pea. C. A.
TenakoBckoro) ykaxuTe mpeoOpa3oBaHus, KOTOpBIE
OPUMEHSIOTCS TOJNBKO JUIS BBIPAXKCHHUU, COJEpPIKAIIUX
apumeTHyecKue KBaJlpaTHble KOPHU, M Te€, KOTOpbIE
U3yYaIUCh  paHee, HO TMPHUMEHSIOTCS K  TaKUM
BBIPAKCHUSIM.

5.Cnenaiite mox0OpKy 3aJad Ha JI0Ka3aTEIbCTBO
TOXKJECTB, B KOTOPBIX €CTh JPOOHBIE paAlMOHAIBHBIC
BbIpaxkeHUs (1-1 moarpyIma); BbIpaXKeHUsl, COAEpIKaIlNe,
apudMeTHYECKHe KBaJApaTHbIC KOPHH (2-1 TOATpyMIa).
CHabuTe X METOJMUYECKUMH YKA3aHUSIMH K PEIICHHIO.
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Metonuka u3ydeHUs
COI[Cp)KaHI/ISI JIMHUHA
ypaBHEHU U HEPABEHCTB
B 8 — 9 knaccax

1. Beinenure neicTBysl, KOTOPBIMU JOJKEH OBJIANETh
YYEHUK IpU U3yuyeHuu TeMbl «KBajpaTHbie ypaBHEHU».

2. PazpaOoraiite parmMeHT craiia-IeKuuu Mo Teme
«Tunnynble oMMOKK yYaluxcsl Npy PEeUICHUH HEMOJHBIX
KBaJIpaTHBIX YPABHEHUID»

3. ChopmynupyiiTe anropuT™M penicHusl ypaBHEHUH C
NEpPEMEHHOH B 3HaMeHaTese Jpoou.

4.Pa3palotaiiTe NPOEKT NPAKTHUUECKOH padOThl IO
teme «Teopema Bueray.

5.Chopmynupyiite muddepeHIpoBaHHbIE YYeOHbIE
LENH 1o TeMe «KBagpartHsie YpaBHEHUS»
(«HepaBenctBa»).

6.CocraBbTe cUCTEMY YNPaXHEHUH U1 OpraHU3aluy
YCBOEHUSI NOHATUH «CHCTEMA YPAaBHEHUN» MU «pELICHUE
CUCTEMBl YpPaBHEHUI»; «CHUCTEMa HEPAaBEHCTB» U
«pEIIEHNE CUCTEMbI HEPABEHCTBY.

7.CocraBbTe crpaBouHylo Tabnuny «HepaBeHcTBa u
METOABl WX  pemeHus B OCHOBHOM  IIKOJIE».
Crpoektupyiite (¢parMeHT Ypoka IO COBMECTHOMY
COCTaBJICHUIO TaKOW TAOJHIIBI ¢ ydamuMes 9 Kiacca.

8. Pa3pabotaiite parmMeHT ypoka ¢ UCHOIb30BAHUEM
KT no teme «rpadpuyeckuif MeTOJ| PELICHUs CUCTEM
HEPABEHCTB»

7.Pemmre  marematudeckyr — 3amady:  «Haitm
HauMEHbIlIee HaTypaJIbHOE PEIICHUE HEPABEHCTBA

6;(;2+_12))§1;9<2». Coopmynupyiite oOmmii  npuém
pelIeHNsT TaKUX HEPAaBEHCTB M YaCTHbIE IPHUEMBI.
CocraBbTe HECKOIILKO y4eOHBIX 3amaq TUTST
(dbopMHpOBaHUS YMEHUS pelaTh 3a/1aui TaKOro THIIA.

8.Ha puMepe KOHKPETHOMU 3a7a4n
OPOMJUTIOCTPUPYHTE  OOIIyI0  METOJUYECKYI0  CXEMy
oOydeHHs ydYallluXcs pEeHIeHHI0 TEeKCTOBBIX  3ajad
METOJOM COCTaBJICHHUS: a) KBaJpaTHBIX YpaBHEHUi; 0)
JIpOOHBIX PALMOHAIBHBIX YPAaBHEHMI; B) HEPaBEHCTB U
CUCTEMBI HEPABEHCTB C OJIHOM NEPEMEHHOM.

9.Pazpaboraiite ¢parMeHTHl YPOKOB HCIOIB30BAHUS
MaTepuajoB MpPOoGOPUEHTAMOHHOTO XapakTepa Mpu
V3YYEHUU TEMbI « YPaBHEHUSI U CUCTEMbI YPAaBHEHUI» B 9
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KJ1aCCC.
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Meronuka n3ydeHus
MaTepuaia
(GYHKIMOHATIBHON JIMHUU
B Kypce aiuredpel 89
KJIaccoB (Ha mpuMmepe
teM «KBagparnunas wu
CTEeNeHHass  (QYHKLUUNY,
«IIporpeccumn»)

1.IlonGepute 3amauu il BBOJHOTO MOBTOPEHHS K
teme «DyHKIms y=ax?, e€ rpauk u CBOHCTBAY.

2.Ilpoananu3upyite 3aJadyHbli MaTepuans K TeMme
«DyHKuua y=ax®» MO CTPYKType AEHCTBUH ydalIuXcs.
Pacnipenenure 3agaun 1o CTENEHU UX CIIOKHOCTH.

3.Bbigenure BO3MOJKHBIE 3aTPYJHEHUS U TUIIHYHBIE
OMMOKM y4yamMxXcs TMpU HU3YYEHUU KBaJpaTUYHOU
¢ynkuuu, e€ rpaduka u CBOKHCTB; apupMETHUYECKOUH WU
reoMeTpuueckoi mporpeccuid. IIpemnoxure y4eOHBIC
3aauM IS MPEeAyNpeXACHUs 3aTPYAHEHUM U TUIIMUYHBIX
OIIMOOK yYaruxcs.

4.1lpennoxxure NMpuéM CO34aHUS MOTUBOB H3YUYECHMUS
CTENeHHOW (YHKIMM C HATypalJbHBIM TOKa3aTelieM;
apu@MeTHUYeCKOl U  TIEOMETPUYECKON  MPOTpeccHil.
5.Pa3paboraiiTe MeTOAMKY MpOBEICHUS JTa00paTOPHBIX
pabot «I'paduk pyakumu y=ax>*+ny», «I'paduk creneHHON
byHKIIMM ¢ HaTypajbHbIM  UYETHBIM  (HEYETHBIM)
[IOKa3aTeIem».

6.CocraBbTe 00YYAIONIYI0 CAaMOCTOSITENIBHYIO paboTy
uisi  OPMUPOBAHUS TIOHATHH «4€THass — HeEYETHAS
byHKIUN.

7.1lonOepute 3amaunl C N€OMETPUYECKUM CHOKETOM,
MTOKa3bIBAIOILINE MIPUMEPBI HCII0JIb30BaHUS
apuQMeTHUYeCcKOll U TeOMETPUYECKOW Mporpeccuii B
T€OMETPHUH.

813 pasnmena «3anayv TOBBIIMIEHHON TPYAHOCTH
yueObHuka 9 kmacca moj pen. C. A. TenskoBCKOro
BbIIETIUTE 3a7aud, pEIIEHHWE KOTOpPBhIX CBS3aHO C
rpagpukamMu U cBodcTBaMM (yHKIMHA. Beimonnute ux
METOANYECKUI aHAJIN3.

9. PazpaOoraiiTe (QparMeHT ypoka IO TeMme
«IIpeobpazoBanue rpadukoB byHKIIN c
MCII0JIb30BAHNEM MHTEPAKTUBHOM JTOCKH.

10.CocraBbTe BOMPOCHI 71l aHAIM3a YCIOBHS 3THUX
3amad. Odopmute ux pemenue. [IpemioxknuTe METOIUKY
UCIOJIb30BAaHUS 3TUX 33Ja4 B ydeOHOM Ipoliecce.
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Metoauka U3y4deHHUs
OCHOBHBIX
reOMEeTpHUeCcKuX (uryp
U WX CBOHCTB (Ha
npumMepe TeM
«YeThIpEXYTOMPHUKNY U
«ITonoOHbIE
TPEYTOJIBbHUKN)

1.CocTaBpTe TEXHOJIOTHYECKYIO KapTy Yy4eOHOMH
TEMBI.

2.IloaroToBbTECH K JEIOBOM HUIPE IO NPOBEACHUIO
HETPAJIUIIMOHHOTO Yypoka «MaremMaTuyeckui Ccya Haj
YeTHIPEXYTONbHUKAMU (TIOJOOHBIMH TPEYTOJIBLHUKAMHU ).
3.Pa3paboraiiTe METOAMKY OpraHu3allid Ha YpOKe
MPAKTUIECKOH paboThl TPEHUPOBOYHOTO  XapaKTepa;
nabopaTtopHoit WIN IPaKTUYECKON paboThI
HCCJIEI0BATEIBCKOTO XapaKTepa M0 yKa3aHHOU TEME.

4.Pa3paboraiite Tpu (parMeHTa YpOKOB, HA KOTOPBIX
UCIIOJIB3YIOTCS ~ pa3jIMYHBblE  CPENCTBAa  HAIIAJHOCTU
(Tabmunbl, omopHbie cxembl; TCO; MyIbTHUMETUNWHBIE
CpEICTBA) MpPH H3Y4YEHMHM TeMbL.S.Packpoiite MeTonuKy
WCIIOJIB30BaHUSI B TEME MaTepuaia MEXIPEIMETHOTO
XapakTepa; npodOpPHUEHTAIMOHHOTO  Xapakrepa (Ha
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npuMepe GparMeHToB YpOKa).

6.Pa3paboraiiTe KOHCIEKT 3a4€THOTO YpPOKa MO TeMe
(popma opranuzanuu — rpymnmnoBas).

3ameuanue: 3amanus 1-6 BBITOJHSAIOTCSA I KaXKIOU
13 YKa3aHHBIX TEM.

15

Meronuka
coJiepKaHus
F€OMETPUUYECKHUX
BEJIMYMH (HA TIpUMEpE
TeMbl «Ilnomans)

HU3YYUYCHUA
JIMHHUHN

1.BpiienuTe OCHOBHBIE TUIIBI MATEMAaTUYECKUX 3a]1a4
B JIAaHHOU TEME.

2.Pa3zpaboraiite (pparMeHT ypoKa IO BBISBICHUIO U
dbopMyiupoBaHHIO ~ TpHéMa  pemieHWs  3aJad  Ha
BBIYHCIICHHE ILJIOIIAJIE MHOTOYTOJIbHUKOB.

3.Pemmmure 3amauy Ne 522: B paBHOOeapeHHOU
tpanenuu ABCD ¢ ocHoBanusmu AD=17 cm, BC=5 cm u
O0okoBoil cropoHoii AB=10 cm wuepe3 BepmuHy B
MpoBe/ieHa npsAmasi, nensmas auaroHans AC nmomnosaMm u
nepecekarotias ocHoanue AD B Touke M. Haiinure
miomanas  TpeyroibHuka BDM.  Beimonxute  ee
METOJINYECKU aHAIIN3.

4. Ilpeanoxxure METONUKY OOYy4YeHHUS  PEIICHUIO
3agaun Ne  522: Bppienute y4yeOHble 3a7auyd  Ha
dbopMupoBaHHE YMEHHUS U3y4aThb COJEp>KaHUE 3a/]auyu;
YMEHHUS OCYIIECTBIIATh MOUCK PEIICHUS 3aJaud; YMEHUS
opOpMIISITh pEILICHHE, YMEHUS MPOBEPSITH pELICHHE U
MCCJIEIOBATh 3a/lauy; YMEHHUS aHAJIU3UPOBATh pEUICHUE
3a/1a4ul.

5.Chopmynupyiite  TpeOOBaHHS K  Pa3IHMYHBIM
YPOBHSIM MAaTE€MAaTHYECKOM NOATOTOBKM Y4YalllUXCs [0
TEeMe.

6. Pa3paborats TECTOBBIE 3a/1aHUs
KOMITBIOTEPHOTO TeCTHUpOBaHus 1o Teme «Ilnomamnm)

JUTSL

16

Metoauka
onepanuin
BEKTOpaMHU

HU3YYUYCHUA
Haza

1.Pazpabotath (parMeHTHl ypOKOB IO BBEIECHUIO
MOHATUI BEKTOpa, JUIMHBI BEKTOpA, KOJUIMHEAPHBIX W
PaBHBIX BEKTOPOB.

2. Pa3zpaborath ¢QparmeHT ypoka «Ormepanuu Hal
BEKTOpaMH B Tpaduueckoil (opme» C HCMOIb30BaHUEM
MHTEPAKTHBHOTO TUIAHIIIETA

3.IToaroToBUTECS K TPOBEICHHUIO JEJIOBOH UIPHI
«CroxeHHe 1 BbIUNTAaHUE BEKTOPOBY.

4.Pa3paboTaTh METOAMKY H3YYEHUS YMHOXEHHUS
BEKTOpA Ha YKCIO (CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB)
B (hopMe ypoKa-JIeKI1H.

17

OOyuenue yUaIuxcs
IMPUMEHCHUIO BEKTOPOB K
pELICHUIO 3a/1a4

1.CoctaButh Tabmuiy HBpUCTHK «YTo Tpedyercs
JoKa3aTh  (HAa  TEOMETPUYECKOM  sI3BIKe)»,  «UTO
JOCTAaTOYHO  JIOKa3aTb  (Ha  BEKTOPHOM  SI3BIKE)».
[TpemtokuTh METOTMKY €€ MCIIOIb30BaHus Ha YPOKE.

2.CocTaBUTh  pPa3HOYPOBHEBBIE  CaMOCTOSTEIIbHBIC
paboThl  Oo0ydaromiero xapakTepa IO TMPUMEHEHHIO
BEKTOPOB K PELICHUIO 3aJad, OTIMYaroIiuecss HabopoM
YKa3aHUH K BBIIIOJHEHUIO YIPAKHEHUI.

3.ITpuBectn oOpaszenr 0OOCHOBAaHUS U OPOPMIICHHS B
TeTpaau pemeHus 3anad 753, 754, 759 (a, 6) (pemmuts 6e3
OMOIIM yepTexa), 763 (6, B), 1039 (a, 6, x, 3), 1044 (a),

37



1047 (a), 1053, 1054.

18

OO0yuenue
MPUMEHECHHIO

yYaIuxcst

MeTona
KOOPJAMHAT K PELICHUIO
3a7a4

1.CocraBuTh JBa  BapuaHTa  MaTEMaTUYECKOTO
JMUKTAaHTa JJI1 MPOBEPKA YMEHUS BBIMONHITH JEHCTBUS
HaJl BEKTOpaMH B KOOpJMHATHOW (opMe U CTPOHTH
BEKTOPHI C 33/IaHHBIMHU KOOPIMHATAMH.

2. Pa3pabortath (QparmMeHT ypoka
3aJjauyd B KOOpIMHATaxX»  C
WHTEPAKTHUBHOM JIOCKH.

«IIpocteiimue
KCIIOJIb30BAHUEM

3.Ilogo6pate 1 — 2 3a7a4M, MOKA3bIBAIONINE BaKHOCTh
paloHaIbHOTO BBIOOpAa CHCTEMBI KOOPAMHAT, TIpU
KOTOPOM aireOpandecKue BHIKJIAJIKU B 3a7a4€ CTAHOBSITCS
6onee mpocTbiMU. CpaBHUTH PEIICHHS TPH Pa3TUUHBIX
crioco0ax BbIOOpa CUCTEMbI KOOPAMHAT

4.ChopmupoBaTh J1B€ CepUM 3aJady: 3aqaud, B
KOTOPBIX HYXHO HAHTH 3JEMEHTBHl (PUTypBI, €CIIH JaHBI
KOOpJMHATHl €€ TOYeK; 3aJayd, YCIOBUS KOTOPBIX
3ajatorcss 06e3 koopauHar. CIulaHUpOBaTh METOJUKY
pabOTHI HAJ STHMHU 3a/lauaMH Ha YpPOKe.

19

Meronuka
yqalmxcs
TPEyroJIbHUKOB

oOyueHus
pELIEHUI0

1.Pa3paborarth METOAUKY H3Y4YEHUsI TEOPEM CHHYCOB
U KOCUHYCOB B popme Oecepl.

2. Pa3paboTath (parMeHT ypoka IO TeMe «pEUICHHE
TPEYTOJIbHUKOBY» C HCIOJb30BAHUEM KOMIIBIOTEPHOM
cucrembl «KMATHCAD»

3.Pa3paborars cnpaBouHyl0 WM pabouyro TabIuUILy
«PemieHne TpeyroibHUKOBY; TPOAYMaTh METONUKY €€
UCIIOJIb30BAaHUS HA YPOKE.

4.Pazpabotatb METOJIUKY OpraHu3aIu
CaMOCTOSITENIBHOTO M3Y4YEeHHs Y4YallUMHUCS MaTepuaia o
NPaKTUYECKUX H3MEPUTEIBHBIX paboTaXx Ha MECTHOCTH.

5.CoctaBuTh J1Ba BapuaHTa pa3sHOypOBHEBOM
CaMOCTOSITENIbHOW pabOThl KOHTPOJIHMPYIOMIETO XapaKTepa
1o Teme «PeleHyre TpeyroJbHUKOBY.

20

OcoOeHHOCTH U3y4YeHUs
TrCOMETPHUICCKUX
BCJIIMYHUH, CBJA3aHHBIX C

OKPY’KHOCTBIO U KPYT'OM

1.CocTaBUTh NEpEUYEHb HAIJISIAHBIX COOOpaXKEeHUH,
UCMOJNb3YEMBbIX ~ aBTOPOM  ydeOHMKa, TpPHU  BBIBOJE
(bopMyJIbI TMHBI OKPYKHOCTH U IIJIOIIAAH KpyTa.

2.Ilpennoxure IIPAKTUYECKYIO paboty 1o
HAaXOXJIEHUIO  JUIMHBI ~ OKPYXXHOCTM  0Oe3  3HaHus
COOTBETCTBYIOIIEH (POPMYIIBI.

3.CocTaBpTe MCTOPUYECKYIO CIPABKY O UUCIE «T» U
npuémax 3allOMUHAHMS ero Hudp.

4.IloaroroBbTeCh K JEJIOBOM HWIPE IO BBIBOAY
(bopMyIbl s BBIYMCICHUS IJIOMIATN KpyTra (MU yacTen

Kpyra).

21

Metoauka H3yYECHUS
MPUMEHEHUS
MIPOU3BOJHOMN K

Hccaea0BaHuIo (DyHKITUI

1.BBITTOJIHUTE NOTUKO-TUAAKTUYECKAN aHalIu3 TEMBEI
«DyHKIUU U UX TpadUK».

2.CocraBbTe 00YyYaIOUIYI0 CaMOCTOSITENIbHYIO padoTy
TUTst QOPMHUPOBAHUS TIOHSATHUS «HETIPEPHIBHAS (QYHKITUS.

3.1Ipoananu3upyite 3aJayHbIi MaTepHal K TeMe
«Crenennast GyHKIMS U e€ IPOU3BOJHAS MO CTPYKTYpe
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JercTBUl yyammxcd. Pacnpenenure 3agadd 10 CTENEHU
CJIOKHOCTH.

4.Pazpabotaiite (QparmMeHT ypoka B Kjacce C
yrayOJdeHHBIM — HM3yYeHHEM  MaTeMaTHKu [0  TeMe
«Beimykiiocth, TOuYka Teperudba rpaduka  QyHKIHH.

UccnenoBanue GyHKIMK HA TTEPETHO».

5.Pa3zpaboraiite TECThI-3aJJaHus no TeMme
«[IpousBogHass cTemeHHOM (QyHKIMKW» JUId  Kiacca
TYMaHUTApHOTO mpoduiast U (PUIUKO-TEXHUYECKOTO

npoduss U3ydyeHus: MaTeMaTUKH.

6. Pazpaborarp (hparmMeHT ypoka anreOpbl M Hayal
aHajau3a (mpodubHBII YPOBEHB) o TeMe
«HccnenoBanue byHKIMN Ha neperuoy» C
UCIosb30BaHueM komnbroTepHoil cuctembl MATHCAD.

7. Pa3paborars TECTOBBIE 3a/1aHus TUTST
KOMITBIOTEPHOT0 TecTupoBaHus 1o teme «lIpousBonnas
CTEeTIeHHOU (DYHKIIHNY

22 1.CocraButh Tabmuiy 3BpUCTUK «YTO Tpelyercs
J0Ka3aTb  (Ha  TEeOMETpUYECKOM  s3bIKe)»,  «HTO
JOCTAaTOYHO  JIOKa3aTb  (HA  BEKTOPHOM  SI3BIKE)».
[TpennoXkuTh METOAUKY €€ UCIIOJB30BaHUs HA YPOKE.
2.CocTaBUTh  PAa3HOYPOBHEBBIE  CaMOCTOSITEIIBHBIC
OO0yuenue ydaumxcs
paboThl  OOydYarmero Xxapakrepa IO HPUMEHEHHIO
IIPUMEHEHHIO BEKTOPOB K
BEKTOPOB K PELICHUIO 3aJay, OTIMYaroIuecss HabopoM
pEeLIeHNUIO0 3a/1a4 . .
YKa3aHUN K BBIIIOJHEHUIO YIIPaXKHEHUH.
3.IlpuBectn 0Opaser; 000CHOBaHHMS U OQOPMIICHUS B
TeTpaau peuieHus 3anad 753, 754, 759 (a, 6) (pemuts 0e3
MOMOIIH yepTexa), 763 (6, B), 1039 (a, 6, x, 3), 1044 (a),
1047 (a), 1053, 1054.

23 1.ITonGepure  3a7aum  Ha  ONTUMHU3ALMIO  C
[Ipumenenue FEOMETPUUECKUM CIOKETOM Il PEIleHUsl HUX B
IIPOU3BOTHOM K | TYMaHUTapHOM KJIacC€ W B KJacce C YIIIyOJCHHBIM
pelieHr0  3aJad  Ha | u3ydyeHueM marematuku. O6ocHyiiTe cBOM BBIOOP.
HauOoJbIINe U 2.Pa3paboTaiiTe KOHCIIEKT ypoKa Mo TeMe «3ajauu Ha
HauMEHbBIINE 3HAYEHUSI | HAXOXKJEHHEe HauOONbIIEro M HaWMEHBLIEr0 3HAaYeHHH

GYHKITUNY.

24 Metoauka W3y4YCHUS 1.BeIIOJIHUTE JTOTHKO-IUAAKTUYECKAN aHAIN3 TEMBI
tembl «IlepBooOpasnas. | «llepBooOpasHas. OCHOBHOE CBOWCTBO HEPBOOOPA3HOM».
OcHoBHOE cBorcTBO | CocTaBbTE MIAH-KOHCIIEKT YPOKA IO 3TOM TEME.
IepBOOOPA3HOI»

25 1.Bbigenure OCHOBHBIE MOMEHTHI B U3YYEHHUU TEMBI

«lInomans KpUBOIUHENHOM TPAIICLIUI.
2.Wccnenyiite BOIpPOC O BO3MOXKHOCTH CO3JIaHUSA
IIpumeneHnne uHTErpana .
npoOJeMHON  CUTyalluM TpU  BBEACHUU  IOHSATHUSA
K BBIUHCIICHUIO
. MHTETpaa
iouaaen IJIOCKHUX
Qur 3. IlonoOpatph /Be 3a/7a4M Ha BBIYMCICHHE IJIOLIAU
P KPUBOJMHENHON Tpamenuu M IPOJEMOHCTPUPOBATH HX
pElIEHNEe C HCIOJb30BAHUEM KOMIIBIOTEPHON CHUCTEMBI
«MATHCAD»

26 Mertoauka  oOydeHUs 1.Ilpoananu3upyiite 3aauHblii MaTepuanl TEMBbI
pElIeHNIO CTeneHHbIX U | «MppanMOHaIbHBIE  YpaBHEHMs» € TOYKH  3pPEHUS
IOKA3aTENbHBIX CII0KHOCTH. PaspaboraiiTe Pa3HOYPOBHEBYIO
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YpaBHEHUHI 5
HEPABCHCTB

CaMOCTOSITENIbHYIO paboTy KOHTPOJHMPYIOIIETo Xapakrepa
1o TeMe «VpparoHaabHbIe YpaBHEHHSY.

2.Pa3pabotaiite MeTOAMKY OOY4YeHHs ydalluXcs
rpapudeckoMy ~ METOAYy  pEIICHHS  IOKa3aTeIbHBIX

YpaBHEHUN  BHJA a* =b, Breigennre — nmedicTBuA,
COCTaBJISIIOILIME ATOT MIPUEM PELICHHUS.

3.PazpabotaiiTe YCTHYIO KOHTPOJIBHYIO pPaboOTy IO
Teme  «PeleHre  MOKa3aTeNbHBIX  YPaBHEHUUA U
HEPaBEHCTB).

27

Mertoguka  uU3yuyeHUS
NapajIeIbHOCTH "
NIEPIEHIUKYISIPHOCTH B
MIPOCTPAHCTBE

1.Pa3paboraiite TeCT-3aaH1E o TEME
«[TapannenbHOCTh B IUTAHUMETPUMY,
«llepneHIMKyJISIPHOCTD B IJIAHUMETPUU» ULl [IPOBEPKHU
FOTOBHOCTHU ydamuxcs K U3Y4YEHUIO TEMBI
«TapannenbHOCTb B MIPOCTPAHCTBE)
(«IlepieHIUKYISIPHOCTD B IPOCTPAHCTBER ).

2.IIponymaiite BO3MOKHOCTH UCII0JIb30BaHUS
aHaJIOrMM TMpu u3yuyeHuu Tembl «llapannenbHocTh B
MIPOCTPAHCTBE» («ITepneHIUKYISIPHOCTD B
MPOCTPAHCTBE»), TMOA00paB TPHUMEPHl AHATOTHYHBIX
ompezeNeHui TOHATUN, (OPMYIHPOBOK TEOpeM, 3ajad
IUIAHUMETPUU U CTEPEOMETPHUH.

3.0xapakTepe3yiiTe  OCHOBHBIE  pa3iellbl  TEM
«[TapanenbHOCTh Ha IIOCKOCTH» U «llapamnensHOCTh B
npoctpanctBe» ([lepneHaukyIsipHOCTh HA MIOCKOCTH U B
IIPOCTPAHCTBE) M  COAEpPNAHHE BEIyIIUX BOIPOCOB
KaXa0oro  pasgena  (ompeaereHHe,  BO3MOXKHOCTb
MOCTPOCHHUS, TPU3HAKKM M CBOICTBAa MNapajuIeIbHOCTU
(MeprneHaUKyYIISIPHOCTH).

4.Pa3paloTaiiTe =~ METOAMKY U3Yy4YEHHs IpU3HAKA
NapaJuIeIbHOCTH TPSIMBIX: JIBE TNPSAMBIE, MapalieiIbHbIE
TpeThen IIPSIMOH, NapajulesIbHBbI. [Iponymaiite
MOTHBAIIUIO KaXK0r0o miara JI0Ka3aTenbCcTBa
(060CHOBAaHHOCTb JOTIOJTHUTEIbHBIX IIOCTPOEHHUH,
oOpamieHue K TOW WIM UWHOM Teopeme, akKcuoMe,
ONPENIETEHUIO U T.11.).

5.ChopmynupyiiTe OCHOBHBIE IEIH JOKA3aTeIbCTBA
IPU3HAKa NEPIEHIUKYJIIPHOCTU: MPSIMOM U IUIOCKOCTH,
JIBYX INIOCKOCTEH.

6.Ilpoananu3upyiiTe 3ajayHbBlii MaTepuanl  TEMBI
«ITapannenpHOCTB (ITepnienAMKYIIPHOCTD) B
npocTpaHcTBe». llepeuncinure 3amauM, CBS3aHHBIE C
reomeTpuuecko  kKoHpurypamueit:  «Uepe3s  KOHIIBI
OTpe3Ka M OJHY U3 €ro TOYEK MPOBEAEHBI MapajliieIbHbIE
IpsIMbIE JI0 TEPECeUeHusi C MIOCKOCThIo» (YUepe3 KOHIIbI
oTpe3ka M OJHY H3 €ro TOYEeK  IPOBEJCHBI
NEePIEeHIUKYISPHBIE MpsIMbIE, MEePIEeHIUKYISIPHbIE
JAHHOW TIIJIOCKOCTH). YKaXWUT€ OIOPHYIO 3ajady s
pemieHuss  3amad € 33JaHHOM  TeOMETpPUYeCcKOn
KOH(UTrypauuen.

28

Metoauka W3yYCHUS
TeMbl « MHOrOrpaHHUKI)

1.Pazpaboraiite TMIaH ypOKa-JIEKIIMA Ha TEMY
«IIpu3ma» no yue6Huky reomerpun JI. C. AtaHacsHa u
ap. Kak u3MeHuTCs copep)kaHue ypOKa-JIEKLHH, €CId
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TemMa wu3ydaerca mno yueOHuky A. B. Iloropenosa, B
KOTOPOM JIaHO WHOE€ OIpe/ieJieHHe MPU3Mbl U MaTepHal
U3JI0’KEH HE B OJJHOM, @ CEMU IIyHKTax?

2.0xapaktepusyite o teme «llupamuaa» (yueOHUK
JI. C. AtanacsiHa u ap.) ciaeAyroollue BHJbI 3ajad: Ha
BBIUMCJICHHE 3JEMEHTOB NUpaMHUabl (BbICOTA, OOKOBBIE
pEOpa); Ha MOCTPOCHUE MIOCKOCTEH CEYEHUN MUpaMUJIbI,
BBIUMCJICHHUE IJIOMAAN STUX CEYCHMM, IUIomaan 60KoBon
MOBEPXHOCTU IHUPAMU[bl; HA JI0KAa3aTEJIbCTBO CBOMCTB;
3aJ1a4M MOBBILIEHHON TPYAHOCTH.

3.Packpoiite =~ MeTomuKy = u3y4deHHs ~— OOBEMOB
MHOTOTPaHHHUKOB IO CXEeMe: BBEIEHUE CBONCTB 0OBEMOB

o aHaJIOruu co CBOMCTBaMH TUIOIIACH;
IMOCJIEIOBATEILHOCTh U3y4YeHUs 00BEMOB
MHOTOYTOJIbHUKOB B Pa3HBbIX YUYE€OHUKAX CTEPEOMETPHH;
00BEM napa’suiesienuiena (opranu3zanus

CaMOCTOSITEIIbHOTO U3YYEHUS 110 YICOHHKY).

4.IlonGepute WM  COCTaBbTE  Pa3HOYPOBHEBYIO
CaMOCTOSITENbHYI0 paboTy (4 3amaHusi, U3 KOTOPBIX JBa
nepBeix — ypoBeHb OPO; T1perbe —  ypoBeHb
MPOJBUHYTHIN, YETBEPTOEC — YPOBEHb MOBBIIICHHBIN) IO
TeMe «OO0BEM MPAMOYrOJILHOTO HapasuleIeHUIesa.
(O0BEM  mpsAIMOI  TPU3MBL,  HAKIOHHOW  MPU3MBI;
MIUPAMHU/IBI).

Vkaxure MPUEMBI YCIIOXKHEHUS 3azay.
ChopmynupyiTe KpUTEpUHM H JUArHO3 OOYYEHHOCTH
IIKOJILHUKOB I10 3TOU TEME.

5. paspaboraiite QparMeHT ypoka HU3y4eHHS HOBOTO
Marepuana no teme «llupamuaa» ¢ uUCHoIb30BaHUEM
KOMIBIOTEPHOUN cUcTeMbI «KHBasi reOMETpHUs»

29

Metoauka HA3YUYECHHUS
Tembl «Tena BpaleHus»

1.OxapaktepusyiTe BUIBI TEJI BPAIICHUS], U3Y4aeMbIX
B UIIKOJBHOM KypCc€ CTE€PEOMETPUM, U CIEAYIOILINe
METOJIMYECKHE OCOOCHHOCTH MX H3Y4YEHHs: COONIOJICHHE
€IMHOTO IUIaHa M3yueHus (ompeaeneHue, MOCTPOSHUE Ha
MIPOEKIIMOHHOM YEpPTEXKE, JIEMEHTHI, CBOMCTBA PJIEMEHTOB
u WX  JI0OKa3aTelbCTBO, OCHOBHBIE CEYCHUS);
WCIIONIb30BaHNE aHAJIOTHH C MHOTOYTOJbHUKaMU (s
HATUHAPA W TOUPAMHIBI), C KpyroMm (s 1iapa);
BO3HUKHOBEHHE TeJl BpPALEHUS MPU BPAIIEHUU TMIOCKHX
buryp; poiap Ten  BpalleHUs B  MPAKTUUYECKOU
JIeATETbHOCTH YeJIOBEKA.

2.IlpoaHanu3upyinTe TEOPETUUECKUN MaTeprua TEMbI
«Humuaap»  («Konycy», «Cdepa») u  3amomHuUTe
BO3MOKHBEIA BUIT TOCKH:

Huauuaap (0T rpevyeckoro «BAJHMKY,
«KATOKY)

DeMeHT Cgoiic O6ocHOB
bl TBa aHue

AJIEMEHTOB

1

2

3
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CeueHue NWINHAPA

[Tapanne UYepes [Tapanne
JBHO 0Cb JBHO OCH
OCHOBAHUIO

PucyHok

CBoiicTB
a CCUCHMM

[unuaapoM Ha3bpIBa€TCA TI'EOMETPUYECKOE  TEO,
[I0JIy4E€HHOE IIPU BPALIEHUH ...

OxapakTepu3yiTe COCTAaBJIEHUE 3TOr0 KOHCIIEKTa Ha
YpOKE-JIEKIIMM C JJIEMEHTaMu Oeceapl 10  TeMe
«umanapy.

3.0numuTe  METOAUKY WU3y4YECHHUS  IUIOLIAIU
HOBEPXHOCTHU LIMIUHJIPA; 00bEMA LIMIIUH/IPA. .

4.Pa3palotaiiTe METOJUKY OpraHu3aluu TPYIMIIOBOU
paboThI IpH U3y4YEeHUH TeopeM 1o Teme «Llununap»

5.Bbibepute 3aady M3 MaTepUaioB BCTYHNUTEJBbHBIX
sk3aMeHoB win EI'D, cBs3aHHyI0 ¢ KOMOMHanueu Te;
MPOIEMOHCTPUPYUTE METOUKY PabOTHI C HEH.

6. Pa3paboraiite ¢parMeHT ypoka — peleHus 3ajgad
no Teme «KomOuHammst MHOTOTpaHHHKOB M Tell
BpAILCHUs» C UCIIOJIB30BAHUEM KOMIIBIOTEPHON CHUCTEMBI
«’Kusas reomerpus»

Mo3anusikoBa E.B. MeTonuka o0yueHuss MaTeMaTUKe: METOJAMUYECKHUE PEKOMEHIAINH T10
IPOEKTHUPOBAHUIO TEXHOJIOTHYECKON KapThl YpOKa MaTeMaTWKH AJs CTYACHTOB (aKyJbTeTa
MH(OPMATUKHU, MaTEeMaTHMKd M SKOHOMHKH, OOYYalOUIMXCsS IO HANpaBICHUIO MOJITOTOBKU
44.03.05 TIlenmarormueckoe oOpazoBaHHe (C JByMs MNpoPUISIMH TOATOTOBKH) (TMpoduiau
«Marematuka u HnHdpopmatuka», «Marematnka u @usuka» ) / E.B. Ilo3ansxosa, JLA.
OcunoBa; HoBoky3Heukuit ua-T (¢puin.) Kemepos. roc. yn-ta. — HoBokysnenk : HOUN Keml'VY,
2019 — 50 c. — pasmewenvr 6 JUOC na caiwme HOU KemlV (paszoen Inasnas / O6pasosanue /
Obpaszosamenvhuie npoepammusl Paxyibmem unGopmamury, mamemamuxu u skoHomuku/ Hanpagienue
noozomosku 44.03.05 Iledazoeuueckoe obpazosanue (¢ 08yma npoguinimu noocomosxu) — Mamemamuxa
u Unpopmamuxa/ Memoouueckue mamepuansl /).

6. MOH OLEHOYHBIX CPEACTB [JIs1 NPOBEIACHUS NPOMEKYTOUHOU
aTTecTalMU O0yYAIOLIUXCH MO TUCHMILUIUHE

6.1. Tunosble (MpUMepHbIE) KOHTPOJIbHBIE 32IaHUSA / MaTepHAJIbI

@®opma MPOMEXYTOUHOM aTTecTalMu: | ceMecTp — 3K3aMeH; 2 CEMECTp — 3a4eT; 3 CEMECTp —
3a4eT; 4 cemMecTp — dK3aMeH

Ilpumepnvie  3a0anus 01 OUEHKU  CcHOPMUPOBAHHOCMU  KOMHEmMEHUUII,
3AKPEnIeHHbIX 3a OUCUUNTIUHOU

TIK-1 TOTOBHOCTD 3namo: Brmmonaure JIOTHUKO-

peain30BbIBATH - HPGHOZ[aBaGMBIﬁ IpeaAMET B Ipeaciax MaTEeMaTHYECKUM aHalInu3 ITIOHATUS

o0pa3oBaTesbHbIC TpeOoBaHMii (e/IepalbHbIX TOCY 1apCTBEHHBIX «IpOLIEHT». BplenuTe OCHOBHBIC

HpOTPAMMET 1o 00pa30BaTebHBIX CTatIL[apTOB 1 OCHOBHOM — (bopmupoBaHHs 3TOro
00111600pa30BaTENLHON IPOTPAMMBI, €r0 UCTOPHU U

npeaMery B o MOHATHUS, COCTaBbTe (MOXOCPUTE)
MecCTa B MUPOBOM KyJIbTYpE U HayKe;

COOTBETCTBHH C YOpaXHEHUs  JUIsl  pealu3aluu
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TpeOoBaHUAMU
00pa3oBaTeNBHBIX
CTaHJapTOB

—  OCHOBBI METOJIMIKH TIPEIIOIaBaHUsI, OCHOBHBIC
MPUHIUIEI IEITETLHOCTHOTO MOAX0a, BUMIBI U
MPUEMBI COBPEMEHHBIX MEAarOrMYSCKIX
TEXHOJIOTUH;
— cojep)kaHue 00pa30BaTEILHON MPOTPAMMEI 10
MPEMETY U METOJIUKY OOYYCHUS 10 TAHHOMY
MpenMeTy.

Ymems:
— pa3pabaThIBaTh U peaN30BBIBATE MPOTPAMMBI
Y4eOHBIX AUCIUIUINH B PaMKaX OCHOBHOU
0011e00pa30BaTEEHON IPOTPAMME;
—  OCYWIECTBIATH MPOQECCHOHATHHYIO
JISITEIHHOCTD B COOTBETCTBUH C TPEOOBAHUSIMU
(henepabHBIX TOCYTAPCTBCHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB JONIKOJIBHOTO, HAYaJIBHOTO 00IIEro,
OCHOBHOT'O O0IIET0, CPETHETO O0IIEro
00pazoBaHus (B COOTBETCTBUH C ITPpoduiIeM
npo¢eCCUOHATBHO MOATOTOBKH); TUNIAHHPOBATH U
MIPOBOIUTE yUeOHBIC 3aHATHS,
— (¢opMHpOBaTH YHHBEpCATbHBIC YIcOHBIC
JIEHCTBUSA 00YUArOIIUXCS;
—  (opMHPOBATH HABBIKH, CBA3aHHBIC C
HHPOPMAINOHHO-KOMMYHHKAITHOHHBIMH
TEXHOJIOTHSIMHU.

Bnaoems:
- OCHOBaMU MCTOJUKHU MpETIoJaBaHusd,
PCain30BbIBATH OCHOBHBIC MMTPUHITUIIBI
JACATCIBHOCTHOTO MOAX0Aa, BUABI U IIPHUEMbI
COBPEMCHHBIX NTEAArOrM4Y€CKUX TeXHOJ’IOFHﬁ;

METOJUKONW (OPMHUPOBAHUS U PpeaTH3aIUL
MpoTpaMM  pa3BUTHA YHHUBEPCATBHBIX Y4eOHBIX
JIEHCTBUH, 00pasloB W IEHHOCTEH COIMAIBHOTO
MOBEJICHHUS, HABBIKOB TIOBEACHUSI B  MHpE
BUPTYallbHOH pEANIbHOCTH M COLHANBHBIX CETSX,
(opMuUpOBaHHE TOJEPAHTHOCTH M IO3UTHBHBIX
00pa3IOB MOJIHUKYJIHTYPHOTO OOIICHUSI.

Ka)KI0T0 u3 3TAIOoB.
[Ipoanammsupyiite TpeOoBaHUSA
OI'OC K pesympTataM H3yYCHUS

temsl “TIpomeHTHI”

IK-2 CIocoOHOCTh
HCTIONB30BaTh
COBPEMEHHBIE METOIbI U
TEXHOJIOTHH O0ydYeHUs U
JIMarHOCTHKH

3nath:

e [IpernoiaBaeMblif mpeamet “MaTtemaTuka” B
npenenax TpeboBaHu QeaepanbHbIX
TOCyTapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB
OCHOBHOTO / CpeJIHero 0011ero o0pa3oBaHus U
OCHOBHO¥ 00111€00pa30BaTeIbHON IPOTpPaMMBI;

® METOIMKHU U TEXHOJIOT MY TPETIOIaBaHNUS
MaTeMaTHKH, OCHOBHBIE PUHITUITBI CHCTEMHO-
JeATETEHOCTHOTO TIO/IX0/1a;

® paboYyI0 MPOrpaMMy M METOJIUKY OOy4eHHs 110
npeaMety “Maremaruka’;

® C1I0cO0BI JIOCTHKEHUs 00pa30BaTeIbHBIX
Pe3yJIbTATOB U CIIOCOObI, METO/IbI IMArHOCTHKU
Ppe3yJibTaToB 00yUeHHsI B IPEAMETHOI 00IacTH
“MatemaTnka’”.

Ymersn:

® HCIIOJIb30BaTh 1 anpoOHPOBATh CIIEHAIbHbIC
IoaxXoabl K 06yquI/I}O B LIEJISIX BKIIFOUCHUS B
00pa3oBaTebHBII MPOIIECC BCEX 00YYaArONIUXCS, B
TOM YHCJIIE C OCOOBIMHU MOTPEOHOCTSIMU B
00pa3oBaHuN: 00y4aIOIIUXCs, POSBUBIINX
BBIJIAIOIINECS CTIOCOOHOCTH; 00yYalOMmUXCsl, IS
KOTOPBIX PYCCKHUH SI3BIK HE SIBJISIETCS POJTHBIM;
00y4aroIIMXCsl ¢ OTPaHUICHHBIMA
BO3MOXHOCTSIMH 37I0POBbS;

® 0OBEKTUBHO OLICHUBATH 3HAHUSI O0YUAIOLINXCSI

1. IIpennoxure HauOoJsee
MOIXOAIINE, Ha
o0pa3oBaTeNbHBIC TEXHOJOTHH U

MCTOANYCCKUC 1P HEMBI HU3yUCHUA

Ball B3IV,

MmaTtepuaiga TeMmbel “‘CpaBHEHHe
nIpobeit”. ObocHyi#iTe CBOI BBIOOD.
2. CocraBbTe pPa3HOYPOBHEBYIO
CaMOCTOSITENIbHY IO paboty
KOHTPOJIUPYIOLIEro XapakTrepa I10

Teme «JInHelHass QYHKIMSD).
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Ha OCHOBE TECTUPOBAHHUS U IPYTUX METOOB
KOHTPOJISL B COOTBETCTBUH C PCATbHBIMU
yueOHBIMH BO3MOXKHOCTSIMH JICTEH B IPEIMETHON
obnacTu “MaremaTuka’”.

Baagern:

o hopmamu 1 MeTOJaMU OOYUCHHS, B TOM YHCIIC
WHTEPAaKTUBHBIMU, TEXHOJIOTHSIMU OPTaHU3AIUN
MIPOEKTHOM U UCCIIEA0BATENbCKON AECATENBHOCTU B
TIpeAMEeTHOM obmacty “Maremartuka’.

® METO/IaMH IUATHOCTHK Pe3yJIbTaTOB 00yUeHHS
MaTeMaTHKe, B TOM YHCJIC ayTEHTHYHBIMHU.

[IK-4 CcrocoOHOCTh
UCIIONB30BATh
BO3MOXKHOCTH
o0pa3oBaTeNpHON Cpeabl
ULt JOCTHIKEHHS
JIMYHOCTHBIX,
METAINPECAMETHBIX u
MMPCAMCTHBIX
pe3yJIbTaTOB O0OyUCHHS U
o0ecrieueHHsT  KayecTBa
y4eOHO-
BOCITUTATEIIBHOTO
mporecca  CpeACTBaMHU
HPEoaaBaeMoro
npenmera

3HaTh:

® CyIIHOCTh JIMYHOCTHBIX, METANIPEAMETHBIX U
MIPEAMETHBIX PE3YJIBTATOB O0YIEHHUS;

® [IOHSITHE «KAYECTBO y4eOHO-BOCIIUTATEIHHOTO

nporeccay B peIMeTHOI o0nacTu

“MareMaruka’;

OCHOBHBIE XapaKTEPUCTUKU U CIIOCOOBI

(dhopMupoBaHus 0€30MACHON pa3BUBAKOIICH

00pa3oBaTeILHOM CpelIbl;

o crienuduKy o0IIero oopazoBaHus U
0COOCHHOCTH OpraHM3aIi 00pa3oBaTEIEHOTO
MIPOCTPAHCTBA B YCIOBHAX 00pa30BaTeIbHON
OpTaHM3aINN; OCHOBHBIE IICHXOJIOTO-
TIeIarOTHYECKHE TTOIX0/IbI K TIPOSKTHPOBAHHUIO U
OpraHM3aIK 00pa30BaTEIbHOTO MPOCTPAHCTRA;

® CII0COOBI JUISl TOCTHIXKCHUS IMYHOCTHBIX,

METanpeIMETHBIX U TPEAMETHBIX Pe3YJIbTaToB

00yueHHs U obecrieueHHs KauecTBa y4eOHo-

BOCIIMTATEJILHOTO NpoLiecca CPEeCTBAMU

HpenoaBaeMoro yaeoHoro npeamMeTa

“Maremaruka”

COBPEMEHHBIE N1€/IarOTUUECKHIE TEXHOJIOTHI

peanuzayy KOMIETEHTHOCTHOTO

MIOJIX0/1a C YYETOM BO3PACTHBIX U

WHJIUBHUYJIBHBIX OCOOCHHOCTEH 00yJaroIuxcs;

METO/IbI ¥ TEXHOJIOTHH TIOJINKYJIBTYPHOTO,

i hepeHIIMPOBaHHOTO U Pa3BUBAIOLIETO

00yueHHs B 00JIACTH MATEeMATHKH.

Ymern:

® [IPUMEHSTh COBPEMEHHBIE 00pa30BaTeIbHbIE
TEXHOJIOTHH, BKIIIOYasi HHPOPMAIMOHHBIE, a
TaKke IU(PPOBHIE 00pa30BaTEIbHBIE PECYPCHI
JUTSL TOCTHIKEHUSI IMYHOCTHBIX, METAIIPEAMETHBIX
1 TIPEJMETHBIX Pe3yIbTaToB 00yUYeHNS B
peaMeTHo obOnact “MateMaTrka”;

® pa3pabaThIBaTh M pEaM30BBIBATH MIPOOIEMHOE
o0y4eHHe, OCYIECTBIATh CBA3b O0YUEHHS 110
nmpeaMery (Kypcy, IporpaMMme) ¢ PaKkTHKOH,
00CyXI1aTh ¢ 00YJArOIIUMHUCS aKTyaJIbHbBIE
COOBITHSI COBPEMEHHOCTH;

® pa3pabaTbIBaTh U PEATM30BbIBATH IPOrPAMMBI
Pa3BUTHS YHUBEPCATIBHBIX yUeOHBIX IEHCTBHH,
00pa3IoB ¥ [IEHHOCTEH COIMATBFHOTO MTOBEACHNS,;

® [10/1/IEPXKUBATh B IETCKOM KOJUIEKTHBE JEJIOBYIO,
Jpyxenro0HyIo atMocdepy Uit odecriedeHus
0e30I1acHO pa3BUBarOIIeH 00pa3oBaTeIbHON
Cpeapbl.

Baagern:

® HaBBIKAMH IUTAHWPOBAHUS U OPTraHU3aINN
y4eOHO-BOCTINTATENLHOTO MpoOLIECCa,
OPHEHTHPOBAHHOTO Ha JIOCTHXCHHUE

CocrTaBbTe CHCTEMY 3aJaHUIl IO

Teme “llefictBus ¢ apoOsmu’,
HATIPABJICHHBIX Ha JOCTHIXKCHHE
JUYHOCTHBIX,  METampeIMETHBIX
YY) u MpeIMETHBIX
pe3ynbTaToB 00yUCHHSL.
Oxapakrtepusyiire cUCTEMY

OLICHUBAaHHUA TaKHUX SaﬂaHHﬁ.

44




JIMIHOCTHBIX, METATIPEMETHBIX M TPEIMETHBIX
Pe3yIbTaToOB O0YYEHHUS,

® HaBBIKAMH PETYJTHUPOBAHUS TIOBEICHHS
oOyuaromuxcs s ooecreueHus 6e30macHon
pa3BHBalOIIEei 00pa30BaTEILHON CPEIbL.

IIK-6  roTOBHOCTH K
B3aUMOJICHCTBUIO c
YYaCTHUKAMU
00pa30BaTEILHOTO
mporiecca

3HaTh:

® OCHOBHBIE (POPMBI I MOZEIH
IpoQeCCHOHANBHOTO COTPYAHUYECTBA CO BCEMU
yJacTHHKaMH 00pa3oBaTesIbHOTO Mpolecca B
COOTBETCTBHH C (heIepaTbHBIM
TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIAPTOM OCHOBHOTO / CPEIHEr0 00pa30BaHMUs;

® TEXHOJIOTUH B3aUMOJEHCTBUS C YIaCTHUKAMHU
00pa3oBaTEIBHOTO TIPOIIECCa;

Ymern:

® IPUMEHSTH Ha MPAKTHKE Pa3IMYHbIC TEXHOJIOTUU
IIe1arOrMYecKOro B3auMoIeHCTBHUA C
y4acTHHKaMH 00pa3oBaTeJIbHOTO Mpoliecca;

° O6U_IaTI)CH C y4alliluMHUCH, IpU3HABaTh UX
JOCTOMHCTBO, IOHUMAs U NIpUHUMAA UX;

® JICTIOJIb30BATh COBPEMEHHBIE METOJUKH H
TEXHOJIOTHH JJIsI OPTaHU3AIMH BOCIIUTATEIbHON
JeATETbHOCTH U CTAOMIBHOTO B3aNMOIEHCTBHS C
Y4acTHHUKaMHU 00pa30oBaTeIbHOTO MPOIIECcca;

® BEICTPANBATh MAPTHEPCKOE B3aNMOACHCTBHUE C
poIuTensiMU (3aKOHHBIMU IPEACTaBUTEIISIMU)
yualmuxcs Ijis peieHu st 06pa3OBaTeJ'H)HbIX
3a]a4, UCIIOJIB30BaTh METOABI U CPEACTBA AT UX
NICHXOJIOTO-TIeIJarOTHYECKOTO MPOCBEIICHUS;

® COTPYAHNYATh C APYTUMHU EAArOTHICCKUMU
pa6OTHI/IKaMI/I " ApyruMu cricnquajinucraMu B
pemnieHny 00pa3oBaTeNbHBIX 3a/1a4;

Baagern:

® crioco0aMu opraHu3anuy NpoQecCHOHAIEHOTO
B3aUMOJEHCTBHUS CO BCEMU YYaCTHUKaMHU
00pa3oBaTeILHOTO TPOIIECCa;

® HaBBIKAMH OPTaHMU3ALMH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBHS YYACTHUKOB 00Pa30BaTEIILHOIO
Mpo1ecca B pa3HbIX BUJAX ACATCIBHOCTH,

® HaBbIKaAMU YCTAHOBJICHHUA KOHTAKTOB C
00yJaroImuMHCs U UX POIUTEISIMH (3aKOHHBIMU
HPEACTABUTEISIMHE), IPYTUMH II€JarOTHUeCKUMH
1 UHBIMH PaOOTHUKAMM;

® crioco0aMu OpraHu3aluy MOMOIIN CEMBE B
pELICeHNUH BOIIPOCOB BOCTIMTAHUSI peOCHKa,;

VKaxXuTe  THIOUYHBIC  OIIHUOKH
y4Yaluxcsl MpU PEIICHUH 33734 Ha
J0Ka3aTelIbCTBO C IMPUMEHEHHEM
paBeHCTBA

IIpennoxure

MIPU3HAKOB
TPEYTONEHUKOB.
TIPUEMBI
YUaIIMUCH,
CaMOKOHTPOJb U
pe3yipTaToB  pELIeHUs

B3aNMOIEUCTBHUS c

HaTpaBJICHBIMA Ha
KOPPEKIIHIO
TaKHX
3ajad4.

CIIK-2
OCYULIECTBIISITh
pa3paboTKy u
peanuzaiuo
00pa30oBaTeIBHBIX
MporpaMM OCHOBHOTO M
CpeIHero obmero
obpazoBaHUs 1o
MaTeMaTHKe Ha OCHOBE
CHCHHANBHBIX  HAyYHBIX
3HAHUA B TpeIMETHOU
obnactm “Matemaruka’

CII0CO0EH

3HaTh:
© 0a30BbIe MU MIKOJBHOIO KypCa MaTeMaTHUKH H
OCHOBHBIE  3aKOHOMEPHOCTH B oO0JlacTH  ee
o0ydJeHHs, B TOM YHUCJIe B 00JaCTH HHKIFO3UBHOTO
o0pa3oBaHus

YMmers:
e c(hopMyIIUpOBaTH MaTeMaTHYeCKyIo
HCCIIIOBATENNBCKYIO 3aJady Ha 0a3e IIKOJIbHOTO
Kypca MaTeMaTHKW JUIs Y4YalluXcsl OCHOBHOH H
cpezHei noHoi 0011e00pa3oBaTebHOM HIKOJIBI
® aHAJIM3MPOBAaTh HCTOPHIO Pa3sBUTHS OCHOBHBIX

IOHATUH  IIKOJBHOI'O Kypca MaTeMaTHuKH B
COIMMAJIbBHO-OKOHOMHYECCKOM KOHTECKCTC OJIIOXW H
HCIIOJIB30BaTh 9TO B HpO(beCCHOHaHLHOﬁ
JACATCIBbHOCTU

Brigenure OCHOBHbIE THUIIBI
MaTeMaTHYeCKHX 3ajad 110 TeMe
«CpaBHenne npobOeit». CocraBbTe
3a/1a4y WCCIEN0BATENbCKOTO THIIA
o JaHHOM TeMe U ONHUIIUTE
Haj

METOJNKY paboTHI Takou

3amaveit.
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® IPOEKTUPOBATh yueOHbII mporecc o
MaTeMaTuKe, PacKpbIBAIOIINI ee OOLIeKyJIbTYpHOE
U UICTOPUUYECKOE 3HAUEHUE.

Baagernb
© OCHOBHBIMH TOJIOXKEHUSAMHU MCTOPUM DPA3BUTHUA
MaTeMaTUKU
® KyJIbTYpOH MaTEMaTHYECKOTO MBILIICHUS,
JIOTUYECKOM U aNrOpUTMHUYECKON KyJIbTypOr

Taéauna 8 - IlpumepHble TeopeTHUeCcKHMe BONPOCHI W NMPaKTHYECKHE 3aJa4d K 3auery /

IK3aMeHy

Paznenr! 1 TeMbl

[TpuMepHBIe TEOPETHYECKHE BOITPOCH

[IpumepHbIe MpaKTUYECKUE
3aJa4u

6 cemecTp (3a4eT)

1. OOGmue BOIpockl METOAMKH 00YUYEHHUSI MATEMATHKE

1.1. IIpouecc oOyuenus
MaTeMaTUKE KaK CUCTEMA

1. JlesATeIbHOCTHBIN OIXO] KakK
obs3atenbHoe  TpeboBanue OI'OC OO0
(COO0).

2. Hemn o0y4eHus MaTeMaTuKe,
oTpezieNiieMble CTAaHAAPTOM.

3. Cogmepxanue MpeAMETHOM  00sacTH

“Maremaruka’.
4. ®opMUpPOBaHNE YHHUBEPCAIBHBIX YUEOHBIX
JecTBUM pH 00y4EeHUN MaTEeMaTUKE

MeTtomudecknii pa3dop
MPEIJI0KEHHON
TEXHOJIOTMYECKONH  KapThl

ypOKa MaTeMaTuKH A 5 —
6 kiacca

1.2.MaTtematuuyeckue
TTOHATHS U
JIOKa3aTeJIbCTBA B
00y4eHHUU MaTeMaTHKe

5. OOmiast xapakTepucTUKa U ONpeesieHue
MIOHATHS.

6. Tunel omnpeneneHuil.
OIIpEACIECHUSM.

7. Knaccudukanus mnonstuit. 8. OCHOBHbBIC
3Tanbl paboThl C HOHATHEM.

9. Axcuompl u  Tteopembl. Jloruko-
MaTeMaTHYeCKUi  aHalu3  TeopeM |
METOJINYECKHE 0COOEHHOCTH UX U3YUYECHHUSI.

TpeGoBanust k

MeToauueckuii pa3oop
MPEAJIOKEHHOU
TEXHOJOTHYECKON  KapThl

YpOKa MaTeMaTuKu i 5 —
6 kacca

1.3. Metoasl u popmbl
00y4eHus1 MaTeMaTHKe.
3agauHblii TOAXOX B

00y4eHUn MaTeMaTHKe

10. MeToab! 00y4eHus: MaTeMaTHKe.

11. AKTUBHbBIE U UHTEPAKTUBHBIE TEXHOJIOTUU
00yuyeHHsI MaTeMaTHKe.

12.  3amauu: omnpejeseHue,
knaccuukanusa. 13.  DyHkuu
o0ydeHuu. JTanbl peleHus 3a1auu.

CTPYKTYpa,
3a4a4 B

Meroaunueckuii pa3dop
MPEJJI0KEHHOU
TEXHOJIOTMYECKONH  KapThl

ypOKa MaTeMaTHKH A 5 —
6 KJacca

2. Meroanka oOyueHHs MaTeMaTHKe B 5 — 6 Kiaccax

2.1. Meronuka u3yueHus
JIPOOHBIX YHUCEI

14. MeToanka u3y4eHus IpoOHBIX YUCET.

15. Meronuka oOydeHHs pEIICHWIO 3a1ad Ha
Jpoowu.

16. Metonuka OOy4eHHs pELICHHIO 3aaad Ha
MIPOLIEHTHI.

Mertoanyeckuit
peuieHuss  NpeaIoKEHHON
3aJaul = W3 y4eOHHKOB
MaTeMaTHUKH 5-6 KJIaccoB

pa3dop

2.2. Meronuka uzydenus | 17. Meroauka M3y4eHHs MOJOXKHUTEIbHBIX U | MeToauveckuii pazbop

MMOJT0KUTEIBHBIX U OTPHUIATEIBHBIX YHCETL. peLICHUsT  [PEUIOKCHHOM

OTPULATEIBbHBIX YUCET 3a1a4M M3 y4eOHHKOB
MaTeMaTHKH 5-6 KJIacCoB

2.3. Meronuka u3yuenus: | 18. Mertoauka dbopMupoBaHus  TOHATUH | MeToauyecKuit pa3dop

SIIEMEHTOB aNreOphl B 5 UUCJIOBOEC  BBIPWKEHUE»,  BBIPAKCHUS  C | PEUICHUS  TMPEATIOKESHHON

TIePEMEHHBIMID, (dbopMupoBaHue YMEHUH | 3a1ayu =~ U3 yICOHHMKOB
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— 6 KJ1accax

HaXOJIUTh 3HAYCHUE BBIPAKEHUS C TIEPEMEHHBIMH.
19. Metoanka oOy4YeHHsI CpaBHEHHWIO 3HAYCHHUN
BBIPAKCHUM.

MaTEMAaTUKH 5-6 KJIacCoB

2.4. I'eomeTpuueckuit
MaTepual Ha ypokax
MaTeMaTHKH B 5 — 6
Kjaccax

20. AHanHM3 TEOMETPUIECKOTO MaTepraia B Kypce
MaTeMaTHKH 5 — 6 Kitacca

21. MeTonuka BBEACHHA  TI'C€OMETPHUYCCKUX
MOHSTHH B KypCce MaTeMaTUKHU 5 - 6 KJ1acCOB

22. DKCHepUMEHTHpPOBaHWE TIPH  H3yUYCHHUH
TFeOMETPUUYECKOTO Marepuana B Kypce
MaTeMaTHKHU 5 — 6 KJ1accoB

Meroamaeckuit pazbop
pellIeHUs]  MPEeJIOKEHHOMN
3aJayd = U3 y4eOHHKOB
MaTeMaTUKH 5-6 KJ1accoB

7 cemecTp (3auer)

3. Meroanka 0Oy4eHuUs anre

Ope B 7 — 9 xiraccax

3.1. @yHKIMOHATbHAS
JMHUS B Kypce anredpsl
7 — 9 Ki1accoB

1. MeTtonuka BBeACHHS MOHATHS (QYHKIMH U
e¢ rpaduka, (opMuUpOBaHHE  yMEHUM
nocrpoenust rpaduka (yHKIUH, 3aJaHHOU
dhopMyIIoii.

2. Metonuka n3y4eHus TMHEHHON QyHKIIUU U
eé rpaduka. OyHKIUSA pSIMOi
MPOTIOPIIMOHAIBHOCTH U €€ TpaduK.

3. Meroauka u3yueHus: QyHKIHA y = x> wu

¥ = X° ¥ HX TpadUKOB.

4. Meronuka M3yuyeHUs  KBaJApaTHUYHOU
¢bynkiuu u e€ rpaduka.
5. Meroauka GOpPMHpPOBAHUS —TOHATHA

«uéTHas ¥ Heu€THAsT PYHKIIHS.
6. Meronnka u3ydeHus: CTENEHHON (QyHKIUU
y=x", n € N ,e€ cBOWCTB U rpaduka.

Meroamaeckuit pazbop
peuieHuss  MpeJIOKEHHON
3aJayd = U3  Y4eOHHKOB
anredpsl 7 — 9 KimaccoB

3.2. MeToauka u3y4eHus
COJIepKaHus JTUHUH
YpaBHEHUH B Kypce
anreOps! 7 — 9 kaccoB

6. Meronuka QopMuUpOBaHUS  MOHATHM
«ypaBHEHHEY, «KOpEHb YpaBHEHUS,
«PaBHOCHIIbHBIC YPaBHEHUSD).

7. Meronuka o0yueHHs PELICHUIO JTMHEWHBIX
YPaBHEHUU C OJHON EPEMEHHOMN

8. Meroauka 00y4eHHUs] PELICHUIO JTMHEHHBIX
YpaBHEHHH ¢ IByMSI IEPEMEHHBIMHU.

9. Meroauka 00y4eHUsT METOAaM peIlIeHHH
CUCTEM JIMHENHBIX YPABHEHUM.

10. Meroauka QOpMUPOBAaHUS TOHATHH
«KBaJ[paTHOE YpaBHEHHE» U «HEIOJIHOE
KBaJ[paTHOE YpaBHEHUEY.

11. Meroguka oOOy4YeHHUS HAXOXKICHHUIO
KOpPHEH  KBaJpaTHOTO  YpaBHEHHUS IO
dhopmynam.

12. Metoauka oOyueHHsI mpuéMam pereHHs
IpOOHBIX  pAlMOHAIBHBIX YpPaBHEHUH W
pelIeHHIO 3aJady ¢ TIOMOIIbI0  TaKUX
YpaBHEHUH.

13. Metoauka popMHUpOBaHUS MOHATHN
«11e710€ pallMOHAJIbHOE YPaBHEHUE, «CTEIIEHb

LCJIOTO pallMOHAIIBHOT'O YPABHCHUA.

Metoandeckuit paszbop
peuieHuss  MpeIOKEHHON
3ajayd = U3 y4eOHHMKOB

anredpsl 7 — 9 KiaccoB
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3.3. Pemenue
TEKCTOBBIX 33J1a4 B
Kypce anreopst 7 —9
KJIACCOB

14. Meronuka o0y4eHus pELICHUI0
TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUH.

Mertoanueckuit
perieHus

3aJ1a4uu nus3

pa3dop

MPENIOKEHHON

Y4IeOHUKOB

anredpsl 7 — 9 KiaccoB

3.4. Meroauka
U3YYCHUS COJICPIKAHUS
JIMHUHU TOXJIECTBCHHBIX
npeoOpa3oBaHuii B Kypce
anredpsl 7 — 9 Ki1accoB

15. MGTOILI/IKa BBCACHUA IIOHATHA «TOXIACCTBO,

(bOpMI/IpOBaHI/Ie YMCHUA BBIIIOJIHATH
TOKIIECTBCHHBIC TMPeoOpa30BaHUs BBIPAKCHUN C
NEPpEMEHHBIMU.

16. Meronuka (GOpMHUPOBAHUA TOHATUI

«OIHOWIEH», «MHOTOWIEH», «CTaHIapTHBIH
BHJI MHOTOUJICHAY.

17. Meronuka  0oOy4deHUsT  INpaBHUIIaM
BBINIOJTHEHUSI JICHCTBUNM HAJl MHOTOWICHAMH
(crmoxeHue, BBIUMTAHUE MHOTOYJICHOB,
BBIHECEHHE OOIIEr0 MHOXKHUTEIS 3a CKOOKH,
YMHOXKE€HUE MHOTOYJIEHA HA MHOTOYJICH).

18. Meroauka W3y4YCHUS bopmyn
COKpAIIIEeHHOTO yMHOXEHHs, (opmupoBaHUe
HaBBIKOB HCIIOJIb30BaHUS ux npu
peoOpa30BaHUHU LENbIX BHIPAKEHUH.

19. Meroguka (HOpPMUPOBAHHS  yMEHUS
BBITIOJTHSATH TOXAECTBEHHBIE NMPEOOPa30BaAHMUS
palMOHAIBHBIX BBIPAKEHUM.

Metoanueckumt
perieHus

3aJ1a4uu nus3

pa3dop

IPENIOKEHHON

YIeOHUKOB

anreOpsl 7 — 9 Ki1accoB

3.5. Meroauka
U3YYCHHS YUCIIOBBIX
HEPaBEHCTB B Kypce
anreOpsl 7 Kacca

20. Meromuka  QopMHpPOBAaHUS ~ TOHSTHMA
«YUCIIOBOE  BBIPAKEHHUE»,  «BBIPAKEHHA  C
MIEpEMEHHBIMI, ¢dbopmupoBaHHe yMEHUH

HaXOJUTh 3HAYEHHE BbIPAKEHUS C TIEPEMEHHBIMHU.
21. Metoauka oOydeHHUS CpaBHEHHWIO 3HAYCHHH
BBIPAKEHUI.

MeTtoanueckuit
penieHus

3aJa4d = U3

pa3dop

MPEAI0KEHHON

y4eOHUKOB

anredpsl 7 — 9 KiaccoB

3.6. Meroauka
U3yYeHUs TUHEWHBIX U
KBaApaTHBIX HCPABCHCTB
C OJIHOM IIEPEMEHHOMN

22. MeToauKa W3y4eHHUs TMHEWHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOU

23. Metoauka U3y4eHus: KBaJpaTHbIX HEPABEHCTB
C OJIHOM IIEPEMEHHOMN

24, Meronuka OOYdYEHHUS PEIICHUI0 CHUCTEM
YpaBHEHUI BTOpPOM CTENEHHM, 3aJad C MOMOIIBIO
TaKUX CUCTEM ypaBHECHMM.

Mertonnueckuit
penieHus

3aJa4yn n3

pa3bop

MPEAI0KEHHOU

YIeOHUKOB

anredpsl 7 — 9 KiaccoB

8 cemecTp

4. Merosnka 0o0y4eHHUs TeoM

eTpuu B 7 — 9 kiaccax (3a4er)

4.1. Jlornueckoe 1. Cucrema akcuoM IIKOJBHOTO  Kypca | MeTonuueckuit pa3dop
CTpO@HI/Ie IKOJIBHOTO IIIaHUMCTPUU. PpEeUICHUA HpGIIHO)KCHHOfI
Kypca [UTaHUMEeTPUH 2. Meronuka paboThl ¢ TeopeMoil u oOydeHue e€ | 3amaun =~ U3 y4eOHHKOB
JI0Ka3aTeIbCTBY reometrpuu 7 —9 kjaccoB
4.2. Meronuka u3ydeHus | 3. MeTtoauka H3yYECHHUS npocreimux | MeToauuecKuit pasbop
IPOCTEHIIUX TEOMETPUUIECKUX (PUTYp U MX CBOWCTB Ha MEPBBIX | PEIICHUS  IIPEII0KESHHOM
reOMeTpHYEeCKX Guryp | YPOKaX TEOMETpHH. 3aJaud = U3 y4eOHHKOB

U X CBOICTB Ha MEPBBIX
ypOKax reOMETpUH

4. Metonuka (HOPMHUPOBAaHUS TEOMETPUUECKUX
MOHATHHA («CMEXHBIE VYTIJBD», «BEPTHKAIbHBIE
YIIBD), «IEPHICHANKYIISIPHBIE TIPSIMBIC)).

reomeTpuu 7 —9 kiaccoB

4.3. MeTtoanka u3y4eHus

5. Meroauka H3y4eHHUs TPU3HAKOB PAaBEHCTBA

MeToanueckuit

pas3bop
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paBeHCcTBa QUryp

TPEYTOJIBHHUKOB,
6. Metoanka oOydeHHss TpuémMaM NPUMEHEHUS
MPU3HAKOB  PAaBEHCTBA  TPCYTrOJLHUKOB K
JI0Ka3aTeNIbCTBY TEOPEM U PELICHUIO 3a/1a4.

pelieHuss  MpPEeAsIOKCHHON
3aJaul = W3~ y4eOHHKOB
reoMeTpun 7 —9 Kiaccos

4.4. Meroauka u3y4eHus
COJIepKAHUS JIMHUU
reOMETPHUYECKUX
MOCTPOEHUI

7. Meronuka oOydeHHMs] pEUICHUIO 3aJad Ha
IIOCTPOEHUE B 7 KJlacce.

8. Meroamka OOy4YeHHs peEIIeHHIO 3aJad Ha
rmocTpoeHue B 8 — 9 kiaccax

MeTtoauieckuii pa3dop
pelieHns  MpPeAsIOKCHHON
3aJaul = W3~ y4eOHHKOB
reomeTpun 7 — 9 KiiaccoB

4.5. Metoauka u3y4eHus
MHOT'OYTOJIbHUKOB M UX
YACTHBIX CIy4acB

9. Mertonnka hopmupoBaHUS TTOHATHI
«BBIITYKJIBII MHOT'OYTOJIbHUK,
«YETBIPEXYTOIBHUKY, «IIapajluIeIOTPaMM).

10. Metoarka M3y4eHHUS CBOMCTB M NPU3HAKOB
napauenorpamMmma.

11. MeTonuka u3y4eHus: TPareLuH.

12. Meroauka W3y4eHHs CBOMCTB M NPU3HAKOB
pombOa, IpsMOYroJIbHHKA, KBaIpara.

Meroamaeckuit pazbop
pellieHUs]  MPEeJIOKEHHOMN
3aJayd = U3 y4eOHHKOB
reoMeTpun 7 —9 Kiaccos

4.6. Meroauka u3yueHus
no100HbIX pUryp

13. Mertoauka  QopMupoBaHHUs
«1O100HBIE TPEYTOJILHUKI.

TIOHATHA

14. MeToauka U3y4eHHs IPU3HAKOB TTOHO0US
TPEyTOJIbHHUKOB.
15. Metoauka o0yueHus npuéMam

MIPUMEHEHUS MIPU3HAKOB OA00US TPEYTOJbHUKOB
K JIOKa3aTeJICTBY TEOPEM U PEIICHHIO 3a1au.

Metoandeckuit paszbop
peuieHuss  MpeIOKEHHON
3aJaud = W3~ y4eOHHKOB

reomeTpun 7 —9 kjaccoB

4.7. Meroauka u3y4eHus
TeMsl “Tlmomans”

16. Metoauka  GopMHUpOBaHHS  TOHSATHA
IUTOIIAH MHOTOYTOJIbHUKA.

17. Meroauka u3ydeHus IJIOMAau KBaapaTa.
18. Metonuka H3yYEeHUs JIonaan
MIPSMOYTOJIbHHKA.

19. Metonuka W3y4YEHUs Iomagn

napajjiejiorpaMmma, TpeyrojibHuKa, Tparcuuu.

MeToauueckuii pa3oop
peuieHuss  MpeNJIOKEHHON
3ajayd = U3 y4eOHHMKOB
reometrpuu 7 —9 kiaccoB

4.8. Meroanka u3ydeHust
BEKTOPOB Ha TIOCKOCTH

20. Meroauka BBEICHHS TIOHATHS BEKTOPA,
JUIMHBI BEKTOpa, KOJUIMHEAPHBIX M  PaBHBIX
BEKTOPOB.

21. Meroauka M3y4eHHUs! Olepauuil CIOXEHUS U
BBIUMTAHUSI BEKTOPOB.

22. Meroauka U3y4eHUs] YMHOXEHUSI BEKTOpa Ha
YHCIIO ¥ CKAISIPHOTO NTPOU3BEIECHHS BEKTOPOB.

23. Metoauka o0y4eHHs MIPUMEHEHUIO BEKTOPOB
K PEIIeHUIO 3a/a.

24. MeTtonnka n3y4eHus KOOpAHHAT BEKTOpa.

Metoandeckuit paszbop
peuieHuss  NpeIOKEHHON
3ajayd = U3 y4eOHHMKOB
reometTpuu 7 —9 kiaccoB

4.9. Metoanka u3y4eHus
KOOPJIMHAT Ha MJIOCKOCTH

25. OOyueHue perneHuto MPOCTEHIHMX 3a7ad B
KOOpJMHATAX.
26. Metoauka W3y4yeHUs] ypaBHEHUH NpPAMOM H
OKPY>KHOCTH.

MeToauueckuii pa3bop
peleHnss  NpPeAsIOKECHHON
3a1a4d = U3 y4eOHHKOB
reoMeTpun 7 — 9 KIJlaccoB

9 cemectp (3K3aMeH)

5. Meronuka o0yuenuns anredpe u Hayanam aHanmsa B 10 — 11 kmaccax

5.1. Meroauka uzydeHus
3JICMEHTOB
nuddepeHIaIbHOTO
HCYHCIICHHS B IIKOJbHOM

1. Metoauka u3y4eHus! MOHITHS TPOU3BOTHOM
¢dbyHKIMY, e€ PU3HMIECKOTO U TEOMETPUIECKOTO
CMBICTIA.

2. Meronuka oOydeHHs MpaBUIaM
muddepeHnpoBaHUS.

MeToauueckuii pa3bop
pelieHus]  MPEeJTIOKEHHOMN
3aJaul = U3 y4eOHHKOB
anreOphl U Havalla aHAJIH3a
st 10 — 11 xmaccoB

49




Kypce MaTeMaTHKU

3. Meroauka GpopMUPOBaHUS MTOHATHS
«CIOXKHAs (QYHKIMS U MpaBHia e€
nuddepeHInpoBaHuUSI.

5.2. [Ipumenenue
MIPOU3BOAHOM K
pPELICHUIO 3a/1a4 Ha
HauOOJIBIINE U
HaMCHBIINE 3HAYCHHUS

4. Meronuka U3y4eHus IPUMEHEHUS
IIPOM3BOJHOM K UCCIIEAOBAHNIO (DYHKLUH U
HOCTPOEHHUIO €€ rpaduka.

5. Meroauka u3ydeHus: IpUMEHEHHUS
IIPOM3BOJHOMN HAXOXKJCHUIO HANOOMBIIETO U
HaNMEHBIIIEro 3HaUYCHUN (QYHKIIH.

6. MeroaukaMm 00yueHUs PELICHHIO 33/1a4 Ha
ONITUMM3ALHUIO.

MeTtoaudecknii pa3dop
pellieHUs]  MPEeJI0KEHHOMN
3aJayd = U3 y4eOHHKOB
anreOphl U Havalla aHaJIHu3a
st 10 — 11 xmaccos

5.3. MeTtonuka uzy4yeHus
TEMBI «O000111EHE
IIOHSTHS CTEIIEHH.
CrenenHas QyHKIUSN.

7. Metoauka u3ydeHusi 0000ICHUS TOHSATHS
CTETICHH.

8. Meroanka 0Oy4eHHUs PEIICHUIO
HpPpaIMOHATBHBIX YPABHCHHH.

Metoanueckuit paszbop
pelieHns  MpPeAsIOKCHHON
3aJaud = W3~ y4eOHHKOB
anreOphl U HaYalla aHAIH3a
st 10 — 11 xmaccoB

5.4. Metoauka u3y4eHust
IMOKa3aTeIIbHOM u
Jorapu(MHIECKOM
byHKIMA

9. Meroauka n3yueHus NOKa3aTeIbHON
(hyHKIIMN, €€ CBOWCTB U rpaduka.

10. Metoayka 00yueHHs] pELICHHUIO
II0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.
11. MeToauka u3ydeHus JorapuMuIecKon
(hyHKIIMN, €€ CBOWCTB U rpaduka.

12. Metoayka 00y4eHHsT pELICHHUIO
JIOTapU(PMHUYECKUX YPAaBHEHUH U HEPABEHCTB.

MeToauueckuii pa3oop
peuieHusl  NpeaIoKEHHOU
3aJjayd = U3 Y4eOHHKOB
anreOpbl U Havala aHalu3a
st 10— 11 xmaccos

6. Meroauka oOyuenust reomeTpun B 10 — 11 kmaccax

6.1. Jlornueckoe | 13. Jloruueckoe CTpoeHUE MIKOJIBHOTO Kypca Meroauueckuil pa3dop
CTpOEHHE IKOJIBHOTO | CTepeoMeTprn. MeToiKa U3yUeHHs €0 aKCHOM. | PeIIeHHs  NPEeUIOKEHHON
Kypca CTepeoMeTpUH 14. MeTonrKa U3y4eHus: TEOPEM CTEPEOMETPUH 3a7aud = U3 y4yeOHHKOB
reomerpun gt 10 — 11
KJIacCOB
6.2. Meronuka nzydenus | 15. AHanorus B orpenieNeHusx, | Meroanyeckuii pasbop
napamieIbHOCTH u | hopMyIHpoBKax TEOpEM Hu 3amay | PEUICHUS  IPEJIOKEHHOM
NEPHEHANKYIAPHOCTH B | IIJIJAHUMETPUU U CTEPEOMETPHH. 3a/a4M M3 yYeOHHKOB
IPOCTPAHCTBE 16. MeTonka n3y4eHus: TEOPEM-IPHU3HAKOB B ;i(;fceggﬂn ana 10— 11

temax «[lapannenbHOCTh B IPOCTPAHCTBEY,
17. Metoauka n3y4eHHsI TEOPEM- IIPU3HAKOB
B temMe  «llepneHAMKYISIPHOCTE B
IIPOCTPAHCTBEY.

18. HM3ydeHwe B3aUMHOTO paCIOJIOKEHUS
¢Guryp B IpocTpaHCTBE.

6.2 Meronnyeckne MaTepHaJibl, ONpele/siiONIMe NPOHeIypPbl OLECHMBAHUS 3HAHWH,

YMEHHId,

HaBbIKOB

U (MIM) OnbITa JesiTeJIbHOCTH,

(opMupoBanus KOMIETEHUM I

XapakTepusyouue

ITanbl

JUisi TOJIOKUTENBHOW OIIGHKH IO pe3yJibTaTaM OCBOEHUS JUCHUIUIMHBI HE0O0XO0JIUMO
BBITNIOJIHUTH BCE YCTAHOBJICHHBIE BUbI yU€OHON pabOTHI:

Tabnuma 7 - bannbHO-peUTUHTOBAs OTICHKA PE3YIHTATOB YUEOHOU PabOTHI

obOyuatomumxcs no sujaam (bPC)
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YyeOHast Cymma |Bugsl u pe3ynbrarsl |OLieHKa B aTTECTallMM bannel
pabora (BuabI) [0aJUTOB |y4ueOHOM pabOThHI
6 cemecTp
Tekymas 80 JleknoHHbBIE 1 6anaa nocemenue 1 0-9
y4yeOHast 3aHATUS (KOHCIEKT) |JIEKIMOHHOTO 3aHATHS
pabora B (9 zansTHIN)
CEMeCTpe [IpakTnueckue 1 0aaa - nocemieHue 1 9-18
(ITocemenue 3aHATUSA (9 3aHATHH). [TPAKTUYECKOTO 3aHATHUS
3aHSATHH 110 2 0aJ1a — mocenienue 1 3aHaATus u
pacluCcaHuIo U CYILIECTBEHHBIN BKJIaJ HA 3aHITHH B
BBITIOJIHEHHE paboTy Bcell Tpymiibl,
3aJJaHUi) KonTponbras padora (3a onny KP ot 5 no:
No 1 10 6ann0B (BbimoaHeHo 51 - 65% 10-15
3aJJaHu)
13 6anna (BeimoaHeHOo 66 - 85%
3aJ]aHu)
15 6anna (BemonHeHo 86 - 100%
3aJJaHu)
CocraBnenue 11 6annoB (moporosoe 3Hauenue)  |11-20
TEXHOJIOTHYECKOU 20 6an10B (MaKCUMaIbHOE
KapThl ypoKa 3HAYCHHE)
[ToaroroBka noknazaa |11 6amnoB (moporosoe 3nadenue) |11-18
Ha MPaKTUYECKOE 18 6as10B (MakcUMaIbHOE
3ansTue (1 goknan) |3HaveHue)
HToro no rexkyuei padore B cemecTpe 41 - 80
[Tpomexytoun (20 VYcrHbIl onpoc 10 6aana (MoporoBoe 3HAYCHHE) 10-20
as aTTecTalus 20 6an10B (MaKCUMAJILHOE
(3auer) 3HAYCHHE)
HToro mo npoMe:XKyTo4HOMi aTrecTanuu (3a4eTy) 20 GansoB

CyMMapHaﬂ OICHKA IO JUCHUIIJIMHE:

Cymma 0asioB TeKyIIed U MPOMEKYyTOYHON

arrectauuu 51 —100 6.
VYyeOHnas Cymma |Bugst u pesynbrarel |OlieHKa B aTTeCTallMM bannsl
pabota (Buzbl) |0ayIoB |y4eOHOM paboThI
7 cemecTp
Texymas 80 JlexumonHsle 1 6ansa mnocemenue 1 6-10
yueOHas 3aHATHUS (KOHCIIEKT) |JEKIIMOHHOTO 3aHATUS
pabora B (5 zansTHIN) 2 0aJj1a — COCTaBIICHHUE MOIPOOHOTO
cemecTpe KOHCIIEKTa JIEKIIUU
(ITocemenue
3aHATUH 110 IIpakTrueckue 1 6ana - nocemenue 1 12-24
paclucaHuio u 3anatug (12 MIPAKTUYECKOT'0 3aHATUSA
BBITIOJIHEHUE 3aHATUR). 2 0aju1a — noceueHue 1 3aHATus u
3aJjaHui) CYIIIECTBEHHBIN BKJIA]l HA 3aHATUH B
paloTy Bcel TPy,
KonTponbhas pabota (3a onny KP ot S nno:
Ne 2 10 6asnoB (nmoporosoe 3Hauenue) (10 - 20
20 6aju1a (MaKkCUMaJIbHOE 3HAUYEHHUE)
[ToaroroBka noknazga 3 6asasa (MOpOroBoe 3HAYEHUE) 3-6

Ha PaKTUYECKOe
3ansTue (1 mokman)

6 0a.1J10B (MaKCUMaIbHOE 3HAYCHUE
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CocraBneHue 10 6an0oB (moporosoe 3Hauenue) (10 - 20
TEXHOJOTHYECKON 20 6a1710B (MaKCUMAaJIbHOE
KapThl ypoKa 3HAYECHUE)
Hroro no texyuieii padore B cemecTpe 41 - 80
ITpomexyroun |20 VYeTHbli onpoc 10 6as1a (MOPOroBOE 3HAYEHUE) 10-20
as aTTecTalys 20 6a710B (MaKCUMAaJIbHOE
(?K3aMeH) 3HAYCHUEC)
HToro nmo npoMe:XKyTo4HOi aTTecTanuu (3a4eT ¢ OLeHKOMH) 20 6amoB

CymmapHasi OueHKa 1o JUCIHUIJIHHE:

CyMMma 0ajuioB TEKyIel U IPOMEKYTOUHON

arrecranmd 51 —100 6.
VYyebnas Cymma |Bugel u pe3ynbtathl |OlLI€HKA B aTTECTALIMKU banbt
pabota (Buabl) |6ayuIoB |yueOHOM paboThl
8 cemecTp
Texymas 80 JlexumonHble 1 6ansa nocemenue 1 0-6
yaeOHas 3aHATUS (KOHCIEKT) [JIEKIMOHHOTO 3aHATHUS
pabora B (6 3ansTHI)
ceMecTpe [IpakTnueckue 1 6ana - nocemenue 1 18 -32
(ITocemenue 3aHdartug (16 IIPAKTHUYECKOTO 3aHATUSA
3aHSITHH 110 3aHATHUR). 2 0aJ1a — mocenienue 1 3aHATHS U
pacnucaHuio u CYIIECTBCHHBIN BKJIAJ HA 3aHATHUU B
BBITIOJTHEHHE paboTy Bcell Ipymiibl,
3a/IaHuH ) Konrponsnas padora [3a oqny KP ot 5 no:
Ne 3 10 6ann0B (BeimoaHeHo 51 - 65% 8-15
3aJ]aHu)
13 6anna (BeimoaHeHO 66 - 85%
3aJ1aHu)
15 6anna (BemonHeHo 86 - 100%
3aJlaHu)
CocraBnenue 11 6ann0B (moporosoe 3Hauenue)  |11-20
TEXHOJIOTHYECKOM 20 6an10B (MaKCUMabHOE
KapThl ypoKa 3HAYEHHE)
[ToaroroBka nokiana (4 6a/10B (IOPOrOBOE 3HAYCHUE) 4-7
Ha MPaKTUYECKOe 7 6ana (MaKcMMalbHOE 3HAYEHNUE)
3ansartue (1 goknam)
HToro no tekyuei padore B cemecTpe 41 - 80
ITpomexyroun |20 YcTHBIN onpoc 10 6aau1a (moporoBoe 3HauUEHHE) 10-20
ast aTTecTalys 20 6an10B (MaKCUMaIbHOE
(3auer) 3HAYEHHE)
HTOro no npomMes;Kyro4Hoi arrecranum (3adery) 20 6amioB

CymMapHasi OlleHKa 110 JMCHMILIMHE:

CymMma 6au1oB TeKyIIel 1 MPOMEeXyTOUHON

aTTeCTaIluu 51-100 6.
VYyeOHnas Cymma |Bugsl u pesynbrarel |Oll€eHKA B aTTECTAINH bambt
pabota (BubI) [0auoB |y4ueOHOM pabOThHI

9 cemecTp
Tekymas 60 JIekInoHHEBIE 1 6amia mocemenue 1 0-6
yaeOHas 3aHATUS (KOHCTIEKT) |JTEKIMOHHOTO 3aHSATHUS
pabota B (6 3ansTHI)
cemecTpe [TpakTueckue 1 6ana - nocemenue 1 15-30
(ITocemenue 3aasaTus (15 MIPAKTUYECKOTO 3aHATUSA
3aHATUI 11O 3aHATUN). 2 0aJu1a — noceueHue 1 3auatus u
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pacnucaHuio u CYIIECTBEHHBIN BKJIA]] HA 3aHITHH B
BBITNIOJTHEHHE paboTy Bcell Ipymibl,

3a/1aHui) Konrponsnas pabdora [3a oqny KP ot 5 no:
No 1 10 6an0B (BbimoaHeHO 51 - 65% 10-15
3aJ1aHUi )

13 6anna (BeimoaHeHo 66 - 85%
3aJ1aHUi )

15 6anna (BemoaHeHo 86 - 100%
3aJ1aHui )

CocraBnenue 6 6a/1J10B (IOPOTOBOE 3HAUCHHE) 6-9
TEXHOJOTHYECKON 9 0a/1J10B (MaKCUMaJIbHOE 3HAUYCHUE)
KapThl ypoKa

Hroro no rexkyuieii padore B cemecrpe 31-60
[Ipomexyroun (40 VYcrHbli onpoc 20 6anaa (MOpOroBoe 3HAYCHUE) 20-40

as aTTecTalUs 40 6an10B (MaKCUMAJILHOE

(9K3aMeH) 3HAYCHHE)

HTOro no npoMe:xkyTo4Hoi arrectanuu (3K3amMeH) 40 6atoB
CymMapHasi OlleHKa 110 JMCUHMILIMHE: Cymma 0aioB TeKyIed U MPOMEKYyTOYHON

aTTecTalun 51 -100 0.

7. IlepeyeHb OCHOBHOM ¥ JIONOJHUTEIbHOH Y4eOHOI JIuTepaTypbl, He00X0AUMOM
JJISL OCBOCHMSI AMCUUIIMHBI (MOAYJIs1)

OcHoBHasi yueOHasi IUTEepaTypa
1. Hamunrep, B. A. Metonuka oOydenusi matemaTiuke. KOrHUTHBHO-BU3yaJIbHBIN TTOAXO/
[DnexkTpoHHBIH pecypc] : yueOHUK i akajgeMudeckoro 6akanaspuata / B. A. Jlamunrep, C. /.
CHMOHXXEHKOB. — 2-€ U3[1., epepad. u Aon. — DJIEKTPOHHbIE TEKCTOBbIE JaHHbIE. - MOCKBa :
N3znarensctBo FOpaiit, 2017. — 340 c. — (bakanaBp. Akagemuueckuii kype). — Pexum goctyna:

https://biblio-online.ru/viewer/05D1A870-6C78-4DAS5-8848-27249A132E78

2. Kankaesa, JI. C. Teopust u MmeToanka oOydeHusi MaTEMaTHKE : YacTHas MeToauka. B 2 4.
Yacte 1 [DnexTpoHHBIH pecypc] : yuebHoe mocobue st By3oB / JI. C. Kankaesa. —
ONEeKTpOHHBIE TEKCTOBBIE NaHHble. — MockBa : FOpaiit, 2019. — 264 c. — Pexxum nocryna:
https://www.biblio-online.ru/viewer/teoriya-i-metodika-obucheniya-matematike-chastnaya-

metodika-v-2-ch-chast-1-438966#page/2. - 3ari. ¢ skpana

3.  Kamkaesa, JI. C. Teopus u Mmetoanka o0yuyeHUsI MaTeMaTUKe : YacTHas MeTo/iuKa. B 2 4.
Yacts 2 [DnexkTpoHHBIN pecypc] : yaeOHoe nmocobue s By3oB / JI. C. Kankaesa. —
DNEeKTpOHHBIE TEKCTOBBIE AaHHble. — Mocksa : FOpaiit, 2019. — 191 c¢. — Pexxum nocryna:
https://www.biblio-online.ru/viewer/teoriya-i-metodika-obucheniya-matematike-chastnaya-

metodika-v-2-ch-chast-2-444132#page/2. - 3ari. ¢ skpana

JlonoIHUTeIbHAS JTUTEpaTypa
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https://biblio-online.ru/viewer/05D1A870-6C78-4DA5-8848-27249A132E78

1. I'yces, B. A. Teopust u MeToanka 00ydeHUs MAaTEMaTHKE : TICUXOJIOTO-TIearOrHYeCKre
OCHOBHI [DJIEKTPOHHBIN pecypc] : yueOHoe mocobdue / B.A. I'yceB. — DIIeKTpOHHBIE TEKCTOBBIC
naHHele — MockBa : Jlabopatopuss 3Hanui, 2017. — 458 c¢. — Pexum pocryna:
https://e.lanbook.com/book/94152. - 3ari. ¢ sxpana

2. Henumesa, JI. O. Teopuss u MeToguka OOy4YEeHHsT MaTeMaTHKE B INKOJIE [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / JI. O. lennmena, A. E. 3axapoa, M. H. Kowyaruna u ap. ; mox
obmeit pegakiueit JI. O. Jlenumesoit. - M. : BUHOM. JlaGopatopus 3nanuii, 2011. - 247 c. -
Pexxum nmoctyma: http://znanium.com/bookread2.php?book=366155

3. ErymoBa, M. B. IIpakTuko-opueHTHpOBaHHOE OOy4YeHHE MaTeMaTHKe B IIKOJIE
[DnexTpoHHEIH pecypc] : yaedHoe mocobue / M. B. ErymnoBa ; MuHUCTEpCTBO 00pa3oBaHUs H
Hayku PO, ®I'bOY BIIO «MOCKOBCKHI NMEIAarorHuecKuii TOCyJapCTBEHHBIN YHUBEPCUTETY. —
OJNIeKTpOHHBbIE TEKCTOBbIE NaHHblE. - MockBa : ACMC, 2014. - 239 c.— Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=275583. - 3arm. ¢ skpana

8. Ilepeuenn pecypcoB HHGPOPMAIMOHHO - TEJICKOMMYHUKAIIMOHHOM CeTH
«UHTEPHET», COBPeMeHHbIX mnpodeccuoHaJbHbIX 0a3 aaHHbIx (CIIB/A) u
uHpopManMOHHbIX cipaBoYHbIX cucrteM (MCC) HeoOX0aUMBbIX JJI OCBOCHUA

JTUCIHHUILINHBI
Pecypcbl uHGOpMALIMOHHO -  TEJEKOMMYHUKAIMOHHOW  CeTH
«MHTECPHED»

1. Poccuiickoe oOpa3oBanue (penepanbHblii mopran) — www.edu.ru

2. HexynoxectBennas 6ubnnorexka — www.nehudlit.ru

3. WutepHeT-TecTupoBanne www.fepo.ru.

4. OtkpbiTeiii O6ank 3amanuii EI'D [DOnextponHblil pecypc] // dDenepalibHbII MHCTUTYT
nefAarorndeckux — usmepenui», 2004-2017. - MockBa - Pexum  gocryna:
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege, cBoGoaHBIN. - 3ari. ¢ dKpaHa. -
S3. pyc.

3. OtkpeiThiil 6aHk 3amanuil OI'D [OnexktpoHHbId pecypc] / DenepanbHbIi MHCTUTYT
negarorudeckux — usmepenuit, 2004-2016. - MockBa - Pexum nocrtyna:
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge, cBoOoaHBI. - 3ari. ¢ JKkpaHa. -
S3. pyc.

CoBpemennblie npodeccuonanbubie 6a3bl JaHHBIX (CIIB/1) n undopmannonnbie
cnpaBouHblie cuctembl (MCC) no gucunnimue

l. O61epoccuiickuil MaTeMaTHYecKuid mopran (MHGOpMaIMOHHAS CUCTEMA) -
http://www.mathnet.ru/

2. ®enepanbHblil mopran «Poccuiickoe odpazoBanuey - http:// www.edu.ru. loctyn
CBOOOTHBII

3. WNudopmannonHas cucrema « EnuHoe OKHO 1ocTyna K 00pa3oBaTebHbIM
pecypcam» - http://www.window.edu.ru.

4. ®denepalibHbIN LIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB -
http://fcior.edu.ru. Jloctyn cBOOOIHBII.
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5. ®denepanbHbiii mopran "MHGOpMaIMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTUH B

obpazoBanun" - http://www.ict.edu.ru/.
6. CaiiTt Munucrepctsa oopazoBanus u Hayku PO. - Pexxum nocryma:

http://www.mon.gov.ru. Jloctyn cBOOOTHBIA.
7. Enunas komteknust iudpoBbIX 00pa3oBaTeIbHBIX PECypcoB.- Pexum nocryma:

http://school-collection.edu.ru/

9. MeToauueckue YKazaHus QJsd 06yqa10umxca 0 OCBOCHHIO TUCHHUILIMHBI

BHJI y4€OHBIX 3aHATUN

OpFaHI/I3aL[I/IH ACATCIIBHOCTU CTYACHTA

Jlexuus

Hammcanue KOHCIIEKTa  JIGKUHI:  KpaTKo, CXEMaTHU4HO,
MOCJIeIOBAaTEIbHO (DUKCUPOBATh OCHOBHBIC ITOJIOKCHHUSI, BBIBOJIBI,
(hopMyTHPOBKH, 000OIICHHUS; TIOMEYAaTh BaXKHBIC MBICITH, BBIICISTH
KJIFOYEBBbIC CJIOBA, TepMHUHBI. OO003HAYUTH BOMPOCHI, TEPMHUHBI,
MarepHall, KOTOPBIA BBI3BIBAET TPYAHOCTH, IOMETUTH U IMOIBITATHCS
HaWTHU OTBET B PEKOMEHyeMoi nurepaType. Ecinu camoctosTensHO
HE  ymaercs  pa3oOpaTeCsi B Marepuaie, HEO00X0IMMO
chopMynupoBaTb ~ BONPOC M  3aJaTh  NPENOAaBaTeN0  Ha
KOHCYJIbTAllMH, Ha MPAKTUYECKOM 3aHSITUH.

HpaKTI/I‘leCKI/IC 3aHATUA

PaGoTa ¢ KOHCHEKTOM JIEKIMH, OCHOBHOM H JONOJHUTEIbHOMH
JUTEPATYpPOM, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM,
.Pellrenre THIOBLIX 3a1a4.

KoHnTponsHas
paboTa/uHANBUAYAIbHbBIE
3aaHHs

3HAKOMCTBO C OCHOBHOH U JOTOJIHUTEIIFHON nI/ITepaTypoﬁ, BKJIFO4Yast
CIIPpaBOYHBIC HU3JaHusd, 33py6e)KHI>IC UCTOYHHKU, KOHCIICKT
OCHOBHBIX HOHO)KCHHﬁ, TCPMHHOB, CBCHGHHﬁ, Tpe6y101111/1X HJIsA
3allOMHHAHHUS 1 SBIISIOIINXCS OCHOBOIIOJIAraloIIUMU B 3TOH TEMe.

CamocTosTenpHast
paborta

[Ipyu  caMOCTOSTENBHOM  M3YYEHUM  JUCHUIUIMHBI  CIIETYET
MOJIH30BaThCA TPaUKOM OpraHU3AIMH CaMOCTOSITEIHHOU PabOThI
ctyneHToB. [Ipexxne Bcero HEOOXOAMMO HW3YYHTh JIMUTEPATYypy IO
COOTBETCTBYIOIICH Teme, oOpalasi BHUMaHUE Ha HauOoJiee BaKHBIC
MOMEHTBI, ONPEAEIIAIONINE TOHUMAaHNE COOTBETCTBYIOILIETO pa3iena.
IIpu wu3yyeHunm Kypca CaMOCTOSATEIBHO M NpPU TOATOTOBKE K
MPAKTUYECKUM  3aHATUSAM CJelyeT OoOpaTUTh BHHMaHHME Ha
KOHTPOJIBHBIC  BOITPOCHI. Ka>1<111:1171 N3 YKa3aHHBIX BOIIPOCOB
HEO0OXOIMMO CaMOCTOSITENTLHO TOBTOPUTH MO Y4YEOHUKY U PEIIUTH
YKa3aHHBIC mpernoaaBaTciicM KOHTPOJIbHBIC 3alaHUs. He
pPEKOMEHAyeTC s IPUCTYNaTh K paboTe HaJ CIeayrolIeld TeMOH, MmoKa
TBEP/IO HE YCBOEHA MPEIbLAYIIAsL.

IToaroroBka K 3K3 aMCHY

[Ipy mMoOAroToBKE K 9K3aMEHY HEOOXOJUMO OPUEHTHPOBATHCSA Ha
KOHCIEKTBI JIeKIUH, PEKOMEHIYEMYIO OCHOBHYIO u
JIOTIOJIHUTEIBHYIO JIUTEPATYPY.

Io3ansikoBa E.B. MeTtoauka o0ydyeHuss MaTeMaTUKe: METOJANYECKHE PEKOMEH AU 110
MPOCKTHPOBAHUIO TEXHOJIIOTUYECKON KapThl ypOKa MAaTEeMaTHKH IS CTYACHTOB (aKyJbTeTa
UHPOPMATUKH, MaTeMaTHUKH W SKOHOMMKH, OOYYAlOIIMXCS MO HAMNpaBICHUIO IOJTOTOBKH
44.03.05 Tlemarornueckoe oOpazoBanue (C JByMs TNpOGUISIMU TIOATOTOBKH) (MpOoduiIn
«Matematuka u Wupopmartuka», «Marematuka u ®usuka» ) / E.B. Ilo3muskoma, JLA.
Ocunosa; HoBoky3nenukuii uH-T (i) Kemepos. roc. yu-ta. — HoBoky3nenk : HOU Keml'VY,
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2019 — 50 c. — pasmewenvr 6 DQUOC na caivme HOU Keml'V (paszoen Inasnas / Obpasosanue /
Ob6pazosamenvhvle npoepammel Daxyivmem uHpopmamuxy, mamemamuxu u sxkonomuku/ Hanpaenenue
noozomosku 44.03.05 Iledazoeuueckoe obpazosanue (¢ 08ymsa npoguiimu noocomosxu) — Mamemamuxa
u Ungopmamurxa/ Memoouueckue mamepuansl /).

10. Onucanue MaTepUAJIbHO-TEXHHYECKOW 0a3bl, HeOOXOAUMOM JIf
OCylIecTBJIEHUS 00pa30BaTeJILHOIO  @polecca M0 JUCHUILUIMHE,
HCII0JIb3yeMOr0 MPOrpaMMHOI0 o0ecre4eHust

YyeOHbIC 3aHATHUS 110 TUCHUIUIMHE TPOBOAITCS B yueOHBIX ayautopusx HOU KemIV:

Meronuka 00y4enust|216 Aymuropust METOOMKM Martemarudeckoro pasButust u|654027, KemepoBckas

MaTeMaTHKe o0yueHUs MaTeMaTHke Y4eOHas ayIuTopus Il mpoBeneHus|obnacts - Kysbacc, T.
3aHATUM JEKIIMOHHOTO THIA, CEMHHApcKoro (mpaktuuyeckoro) HoBoky3Henk, — mp-KT
TUNA, JUIs TPYINIOBBIX M HMHIUBHIYaJbHBIX KOHCYJIbTaluH, | [InoHepckmii, n.13,
TEKyIIEro KOHTPOIS M  INPOMEXYyTOYHOH  aTrecTaunuu|mom.l
(MynpTUMEUITHAS)

CrenmammupoBanHas (ydeOHasi) MeOenb: HOCKa MeJoBasd,
Kadenpa, CTONBI, CTYJbs

OGopynoBaHue JUTS IPE3CHTAlNK YIeOHOT0 MaTepraa: 10cKa
WHTCPAaKTHUBHAs, KOMIIBIOTED MNPENoJaBaTeNisi ¢ MOHHTOPOM,
MPOCKTOP, aKyCTHYECKas CHCTEMa, 3KpaH

Hcnons3zyemoe mporpamMmHoe obecriedenne: MS Windows
(Microsoft Imagine Premium 3 year mo cyOJHIIcCH3HOHHOMY
norosopy Ne 1212/KMP or 12.12.2018 1. no 12.12.2021 1.),
LibreOffice (cBOOOIHO pacnpocTpaHsieMoe I10),
antuBupycHoe [IO0 ESET Endpoint Security, nunensus
NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBobomHO  pacmpoctpansemoe I10), Google Chrome
(cBobomHO pacmpoctpansemoe [10), Opera (cBoOOmHO
pacupoctpansiemoe  [10), Foxit Reader (cBoGomHO
pacmpocTpaHsieMoe o), WinDjView (cBOOOIHO
pacupoctpansiemoe I10), Sumekc.bpaysep (oTeuecTBeHHOE
cB0OoHO pacmpocTtpansemoe I10).

WutepHet ¢ obecneuenneM goctymna B OM1OC

11. Unble cBeenns M (WIK) MaTepUaJIbl

11.1. Ocobennocmu peanuszayuu OUCUUNIUHBL 0713 UHEAIUOO08 U IUY C 0ZDAHUYEHHBIMU

603MOIHCHOCIMAMU 300P0BbA

Hna  obGecrieyeHust oOOyueHUST HHBAJIMAOB U OOydalomUXCs C OTrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3JIOPOBBSI pa3pabaThiBaeTcs aJanTHpOBaHHAs oOpa3zoBaTellbHAas MPOTpaMMma,
WHIUBUTyATbHBIA YUEOHBIM TIJIaH C YYETOM OCOOEHHOCTEH WX MCUXO(PU3MYECKOTO PA3BUTHS U
COCTOSTHUS 3JTOPOBBSI, CO3JJAIOTCS CIICIHALHBIEC YCIOBUS JJIsl TOMyUeHUs BBICIIIETO 00pa30BaHMUS.

OOyueHre 00ydarImMXCs ¢ OTPAHMYCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBSI OCYIIECTBIISETCS
Ha OCHOBE 00pa30BaTENbHBIX MPOTPaMM, aIallTUPOBAHHBIX MO COOTBETCTBYIOIIUM IMOKA3aHUSIM
HO30JI0THH.

YHUBEPCUTETOM CO3/IAIOTCS CHEIHATbHBIE YCIOBUS AJIS TOJNyYeHHUs BBICIIErOo 00pa3oBaHUs
mo o00pa3oBaTeNbHBIM MPOTPAMMaM OOYYAIONIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
310pOBBS
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11.2 3anamus, npoeooumvle 6 UHMEPAKMUBHBIX Popmax

N Paspnen, tema O0bem ayinTOpHOI padoThI ®opmbl padoThI
n/n AMCUUIIMHBI B HHTEPAKTUBHBIX (popMax
10 BUJIaM 3aHATHII (Yac.)
Jlekm. [Mpakr Jla
u4. oop.
1 MeTtonuka oOyJeHus 6 Padora B MajabIx
MaTemaTHke B 5 — 6 kiaccax, rpynmnax
reoMeTpHH B 7 Kiacce
2 Metoauka  oOydeHUs 8 HccnenoBarennbe
anrebpe B 7 — 9 kmaccax, Kas padora
reoMeTpuH B 8 Kiacce
3 Meroauka oOy4eHust 6 PabGora B MaJbIx
reoMeTpuH B 9 Kiacce rpynmnax
4 Meronuka  o0yuyeHHs 6 [enoBasi urpa
anrebpe W HayalaM aHaIM3a
B 10 — 11 kiaccax.
5 Mertonuka oOyueHus 6 IIpoexTHAan
reometpun B 10 — 11 padora
KJ1accax
HUTOro no 32
AUCHUILINHE:

Cocraputemn: K.m.H., gonent JI.A.Ocunosa,

Kk.1.H, goreHT Ilo3ausxoBa E.B..
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