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HOACHUTEJBHASA 3AIINCKA

Ha ypoBHEe oOCHOBHOTO 00mIero oOpa3oBaHHs IMperojaBaHUe Yy4eOHOTO
npenMera «MaTemaThkay OCYIIECTBISIETCS B COOTBETCTBUH € (eaepaabHbIM
rOCy/lapCTBEHHBIM  00Opa3oBaTebHBIM  CTaHJAPTOM  OCHOBHOTO  0OIIEro
oopazoBanus (PI'OC — 2010) u denepanbHON 00pa3oBaTENLHON MPOTrPaMMOi
OCHOBHOTrO 00111er0 006pazoBanus (OOIT COO).

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

HpI/IOpI/ITeTHLIMI/I OcIsIMHA O6y‘-ICHI/I}I MaTeMaTHKe B /—9 Kjaccax sIBJISFOTCS:

e MPOJOJKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTHYECKUX MOHIATHH (YHCIoO,
BEJIMYMHA, TeoMeTpuueckas (urypa), oOecleunBarOIMX MPEEMCTBEHHOCTh H
NEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHus O0yYarOIIMXCS;

e DAa3BUTUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH oOydarommuxcs,
NIO3HABATEJIbHOM aKTMBHOCTH, MCCJIENI0BAaTENbCKUX YMEHHUH, HHTEpeca K
U3YYEHUIO MATEMAaTUKU;

e TOJIBEJICHUE OOYyYaromMXCs Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaTEMaTUKU U OKPY>KAIOIIETO MUPa;

e (opmupoBaHue (yHKUIHOHATBHOM MaTeMaTHYECKOM TIpaMOTHOCTU: YMEHHUS
pacno3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYyalUsX,
IPUMEHATh OCBOCHHBIE YMEHHUS JUIS PEIICHUS MPaKTUKO-OPUEHTHPOBAHHBIX
3a/lay, HHTEPHOPETHPOBATH TOJYyYEHHbIE pe3yJbTaThl W OLEHHWBAThb HX Ha
COOTBETCTBHE NMPAKTHUECKON CUTyaIUH.

SAJJAYN U3YUYEHUSA YYEBHOI'O KYPCA

e (opmMupoOBaHNE MOTHBAITUU W3YUYCHUS MaTEMATHKH, TOTOBHOCTH M CIIOCOOHOCTH
yUYalmxcs K CaMOpPa3BUTHIO, JIMYHOCTHOMY CaMOOMPEISICHHIO, MOCTPOCHUIO
WHUBUTYaTbHBIX TPACKTOPUI B U3YUCHHUH MPEIMETA;

e (opmupoBaHHEe Yy ydYamUXCsS CIOCOOHOCTHM K OpraHU3aIlMU CBOCH y4ueOHOM
NESATETLHOCTH  TOCPEIICTBOM  OCBOCHHSI  JIMYHOCTHBIX, I1O3HABATEJIbHBIX,
PETYISTUBHBIX 1 KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUCOHBIX JEHCTBUN;

e (opmupoBanue cnermupUUECKUX JUISI MATEMAaTUKH CTHJICH MBIIUICHHUS,
HEOOXOJMMBIX Il TOJHOIICHHOTO (DYHKIIMOHMPOBAHUS B COBPEMEHHOM
0O0IIeCTBE, B YACTHOCTHU JIOTUYECKOTO, AITOPUTMUYECKOTO U SBPUCTUUYECKOTO;

e OCBOCHHE B XOJI¢ M3yUYCHUS] MATEMaTUKH CIIENU(PHUIECKUX BUIOB JEATCILHOCTH,
TaKUX  KaKk  [OCTPOCHHE  MAaTeMAaTUYECKUX  MOJICNEH,  BBINIOJIHEHUE
WHCTPYMCHTAIBHBIX  BBIUMCICHHUHA, OBJAJEHUE CHMBOJUYECKHM  SI3bIKOM
npeaMera u ap.;

e (opMHpOBaHHE YMEHUU TMPEICTABIATH HHPOPMAIMIO B 3aBUCUMOCTU OT
MOCTABJICHHBIX 3aJa4 B BHJAE TaONMHUIBI, CXeMbl, Tpaduka, IUArPaMMBI,
UCTIOJIb30BaTh KOMIIBIOTEPHBIE MMPOTPAMMBbI, HHTEPHET MPH €€ 00paboTKe;



e OBJIJICHHE YYAIIUMUCI MAaTEMAaTUYECKUM SI3bIKOM U aIlllapaToM KakK CPeiCTBOM
OMMCAHUS U UCCIICIOBAHUS ABJICHUN OKPY>KAIOIIETO MUPA;

e OBJAJICHHE CHCTEMOW MATeMAaTHMYEeCKUX 3HaHUM, YMEHHMA U HAaBBIKOB,
HEOOXOAMMBIX JIJIsl PEHICHUS 3a]]a4 MOBCEIHEBHOM JKU3HH, U3yUYEHHUS CMEKHBIX
JUCHUIUIMH U MIPOJAODKEHUS 00pa30BaHus;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PCHHUS;

e BOCIUTAHHUE OTHONICHHS K MaTEMaTHKEe KaK K YacTh OOIIeueT0BEUYECKOM
KYJbTYpPBI, UTparoIeil 0COO0YI0 poJib B OOIIIECTBEHHOM Pa3BUTHUHU.

e MecTO0 y4eOHOro npeaMeTa B y4eOHOM ILJIaHe

Knaccer | [IpeameTst KonuyectBo wacoB Ha CTyHeHU
MaTeMaTH4eCKOTO OCHOBHOTO
IUKJIa oOpa3zoBaHus
7-9 MATEMATHKA 303
202
Bcero 505

B cootBercTBUM ¢ yueOHBIM m1anHoM MBOY COI Ne43 (34 yueOHbIX Heaenu),
Ha U3y4YeHHE Kypca B 7-X, 8-X, 9-x kiaccax oTBefieHO o 170 9acoB 3a Kax bl T/
oOy4deHus (5 4acoB B HEJIEIIO).

KonmuecTBo yacoB, i M3y4eHHs y9eOHOTO mpeaMeTa «MaTteMaTukay
(6a30BbIN YpOBEHB) HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHUs COCTABIISIET :

2 Jaca B HeJIeNI0 Ha yueOHbI Kypc «['eomeTpusi»; — 3 yaca B HE/IeNIO Ha y4eOHbIN
Kypc «Anrebpay (BKIItoUYasi 3IEMEHTHI CTATUCTUKHI U TEOPUU BEPOSTHOCTEH ),
MyTeM yIUIOTHEHUS y4eOHOTo MaTepHasa 3a CYeT 4acoB, BBIJICICHHBIX Ha
NOBTOpeHUE TeM (pe3epBa) yueObHoro npeamera «Maremarukay; [nanupoBanue
coJiepkaHus Kypca «Anredpa» ¢ BKIIOUYEHHEM B HETO JIEMEHTOB Kypca
«BepoATHOCT U CTATUCTUKA» OCYIIECTBIISETCS OJIOKAMH.

YuyeoOHbIE TOCOOUSA
OcymiecTBieHrne MpeACTaBICHHOW paboueld MporpaMMbl  MPENoaraet
HUCITIOJIB30BaHUC JIUHUU yLIC6HI/IK0BI

e [O. H. Makapsiues, H. I'. Munarok, K. U. Hemkos, C.b. CyBopoBa
«Anrebpa 7 knace», M. IIpocsemenue, -2016 1.

e [O. H. Makapsiues, H. I'. Mungiok, K. U. Hemkos, C.b. CyBopoBa
«Anrebpa 8 knace», M. IIpocsenienue, 2018 T.

e [O. H. Makapsrues, H. I'. Mungrok, K. 1. Hemkos, C.b. CyBopoBa

«Anredpa 9 knaccey», M. Ilpoceemenue, 2018 r.



e JI.C. AtanacsH u ap. «I'eometpust 7-9 knaccs», M. [Ipocsenienue, 2015
e VYMK «Teopuss BepoATHOCTEHW W CTATUCTHUKa». 7-9 Kiacchl. ABTOpHI:

Bricouxunit U. P., Amenko U. B.,nox penakuuen Amenko 1. B.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpaMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTepu3yrTcs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBIICHUEM HMHTEpeca K IPOUUIOMY M  HACTOALIEMY POCCUHCKOU
MaTeMaTUKU, LEHHOCTHBIM OTHOLIEHHEM K  JIOCTHKEHUSIM  POCCUHCKUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pealu3alii ero
opaB, MpPEICTaBICHHMEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKIAHCKOro o0IlecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C IPAKTUYECKHUM IPUMEHEHUEM JTOCTHMIKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IESATEILHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKCHUM BCEH JKM3HU I yCHENIHOW TpodeccrHoHambHOM
JESATEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHW, PacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUuell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi



JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJIS Pa3BUTHUS IIUBUIN3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKU M MATEMAaTHYECKOW KYJIbTYPOU KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJIY YU :

TOTOBHOCTBIO MPUMEHSITH MATEMATUYECKUE 3HAHWUS B HMHTEpPECax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (30pOBOEC  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTHUBHOCTB), CQOPMHUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIMEN HAa MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM J1JIs1 peIICHUs 3a/]1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
MX BO3MOXXHBIX MOCJIEICTBUH JJIsl OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aTHLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJILHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NE€ATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OTBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOUUN KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelicTBUA:
® BBUIBJISATh U XapaKTEPU30BaATh CYIIECTBEHHBIE TPU3HAKN MAaTEMAaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXKIY MOHATUIMH, (HOPMYIHPOBATH
ONPEAEICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBCHHBIM  MIPU3HAK
KIaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO AaHAJIN3A;



® BOCIpPUHUMATH, (HOpPMYyIUpPOBaTH U  TPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, €IUHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHBIC;

® BBISBIAThP  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeajiaraTb KpUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® JenaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30upaTh MOKA3aTEIIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TIPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOKHBIC O0Ka3aTelIbCTBA
MaTeMaTH4ecKnX (aKTOB, BHICTpPAWBaTh AaPTYMEHTAIWIO, IPHUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

® BHIOMpPATH CMOCOO pelieHus: yueOHOM 3ajmauyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboIee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

® HCITOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUI HHCTPYMEHT MO3HAHUS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOUIUME MPOTHUBOPEUYUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apTyMEHTHUPOBATh CBOIO TIO3UIMIO0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY IIJIaHy HECIOKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBIICHUIO 0COOESHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

® CaMOCTOSITENIbHO (OPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

® IIPOTHO3WMPOBATh BO3MOXKHOE pa3BUTHE TNPOIIECCa, a TaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

® BBISBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIUU, HAHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

® BHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

e BbIOMpaTh GOpMYy TMpeACTaBiIeHUS HHPOPMALMKU M WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

® OIICHMBATh HAA&HKHOCTh HMH(MOpPMALMU MO KPUTEPUSM, MPEIIOKEHHBIM
yauTeneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS:



® BOCIPUHUMATH U POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1e15IMU OOILIeHHU S, ICHO, TOYHO, TPAaMOTHO BhIPaXaTh CBOIO TOUKY 3pECHUS
B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;
® B X0ji¢ OOCYXK/JIEHUs 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI,
npoO0sIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUs], COIMOCTABISATh CBOM CYXKICHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JUajora, oOHapyXKUBaTh pa3jau4ve U CXOACTBO IMO3UIIUH, B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
® IMPEICTaBJISATh  pE3yJbTaTbl  pPEIICHUS  3aJayd,  JKCIECPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSTEILHO BEIOUPATH OPMAT BHICTYTICHHUS
C Y4ETOM 3aj1a4 MPE3CHTAIMA U OCOOCHHOCTEN ay/IUTOPUH;
® [IOHMMAaTh U UCMOJIb30BATh MPEUMYIIIECTBA KOMAHHON Y UHIUBUIYJIbHOM
paboTHI NP PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/1ay;
® [PUHUMATH 1I€JIb COBMECTHOM AEATEIbHOCTH, IIJIAHUPOBATh OPraHU3AIUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
0o0CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;
® y4YacTBOBaTh B TPYNHOBBIX (opmax paboTel (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIUHHUPOBATH CBOM JEUCTBUSL C JPYTMMHM 4YJIE€HAMHU KOMAaHJbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.
PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusauus:
® CaMOCTOSITEJILHO COCTaBIIATH IUIAH, aITOPUTM PEIICHUS 3a1ayu (WA €ro
4acTh), BBIOUpaATh CIOCOO peleHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOKHOCTEHM, apryMeHTHpPOBATb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:
® BIAJETh CIIOCOOAMU CAMONIPOBEPKHU, CAMOKOHTPOJIS MPOILECCa U pe3yibTaTa
peleHusi MaTeMaTUIeCKOM 3a/1auu;
® MPEIBUACTH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb MPU PEIICHUH 3a/1a4H,
BHOCHUTh KOPPEKTHUBBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OILICHHBATh COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTU MOCTABICHHOM LEIH U
YCIIOBUSIM, OOBSICHATH MPUYUHBI TOCTHXKCHUS WM HEJTOCTHUKEHUS 1ETH,
HAXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHmy oOydenuss B 7 kJjacce OOydYarolMiicsi TMOJIYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUSA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeEeTHUECKHe
JEUCTBUS C pallMOHATIbHBIMU YUCIaMU.

HaxoauTh 3HauY€HUsI YHUCIOBBIX BBIPAXKEHUH, MPUMEHSITH Ppa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JIPOOHBIX BBIPAKEHUMN, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbHIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTU
B 0ECKOHEYHYIO ACCATUUYHYIO IPOOB).

CpaBHUBaTh U YIIOPSIOYUBATH PAIIMOHATILHBIC YHCTIA.

OKpyrJsTh yncia.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAUYCHUM
YUCJIOBBIX BBIp@KCHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, PA3JIOKEHNE Ha MHOKUATENIN HATYpPalbHbIX
quces.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 33Ja4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMUMH, MPOMOPIHMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 337a4 C Y4ETOM OTPAHUYECHHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anrebpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHMM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrinonHaThs npeoOpa3oBaHus 11€JI0TO BEIPAXKEHUS B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BrIMOMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOMUTEIH C MOMOIIBIO
BBIHECEHUSI 32 CKOOKH OOIIEr0 MHOXKUTEIS, TPYIITUPOBKH CllaraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensaTs nmpeoOpa3oBaHKsl MHOTOWICHOB VISl PEIICHUS PAa3IMYHbBIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENMEHEH C HATypaJbHBIMU MOKAa3aTEIsIMU JIJIA
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA



Pemwlars yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJIHOTIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. [IpoBepsTh, sBnsieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IJIOCKOCTH IrpapUK JIMHEHHOTO YPAaBHEHHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHHUS.

Pemate cucTteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C JByMS IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBUIO 3aJa41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpapuky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUWA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJWYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHaIW3a MHGMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUs U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPAWHATHOM MPSAMOM.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIBb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JTECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS



[IpyuMeHATh TOHSTHE CTENEHU C 1EJNbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BBITIOTHSTE TOXACCTBEHHBIE MPEOOPa30BaHMS PAIMOHATBHBIX BRIPAKESHUN Ha
OCHOBE IMPaBUJI ACUCTBUIN HaJ MHOTOYJICHAMU U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiate nMHENHBIE, KBAaJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
mpouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUS YPAaBHECHUSI WM CHUCTEMBl YpaBHEHUI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4d MOJYYEHHBIN pPE3yJbTar.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB /JIsl CPABHEHUS, OLICHKHU, PEIIATh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaMIeCKyIO
WJUTIOCTPALI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMOIB30BaTh (PYHKIIMOHAILHBIE TIOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPEACNATh 3HaUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, OrpeeNiaTh CBOMCTBa (PYHKITNH 10 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIICBIBaTH CBOHCTBA YHCIOBOH (hyHKIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATH M YHOPSIAOUYNBATH PAIMOHAIIBHBIE M UPPALMOHAIBHBIE YUCIA.

BrimonHsITh apudMeTnueckue AHCTBUS C pallMOHATBHBIMUA YUCIIAMHU, COYETas
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHATIBLHBIMU
YUCIIaMU.

Haxonuts 3HaueHMs CTENEHEN C LEJIBIMU MMOKA3aTENIMU U KOPHEH, BBIYUCIISATh
3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  TEUCTBUTEIBHBIE YHKCIA, BBINOJIHATh MPUKUAKY pe3yJibTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHElHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOISAILINECS K HUM,
poCTenIue APOOHO-PAITMOHATIEHBIE YPABHCHHSI.



Pemlare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemate TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHMsI YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM yYpaBHEHUI, B
TOM YHCII€ C TPUMEHEHHUEM TrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp JsMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSIMOM, 3alMCHIBATh PELICHUE C MOMOUIBIO
CUMBOJIOB.

Pemate  cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEpPABEHCTB,
BKJIIOYAIOLUE KBaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PEILICHUH PA3IUYHBIX 33/1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. llokas3piBaTh cxemMaTHUeCKU

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300pakaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OMUCHIBATH CBOMCTBA KBAIPATUUHBIX (PYHKIIHUMA MO UX TpaduKkam.

Pacno3naBaTh KBajpaTHuyHyt0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPAaTUYHBIX (QYHKIMA U3 peabHOM KU3HU, (PU3UKH, TECOMETPHUH.

Yucii0BbIe MOCTECAOBATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS C  HCIOJb30BaHHEM (OpPMYJ N-TO  4jieHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIEIOBATEILHOCTH TOYKAMU HA KOOPIWHATHOM
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PeTbHON JKU3HU (C HUCIOIB30BAHUEM KaIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"'eoMeTpus XxapaKTepU3yrOTCS:

1) naTrpuoTHyYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHHUM B IPYTUX HayKaxX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peallu3allii €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKON Ha AaKTUBHOE YyYacTME€ B PEHICHWM NPAKTUUYECKUX 3a/ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENMIHON MpodeccuoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00Opa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY UM  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNUX OOBEKTOB, 3ajiad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlel B JEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOliecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HaykM Kak cQepbl YeloBeueCKOMn
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAUMMOCTH JJISI PAa3BUTHUS IIUBHIIU3ALIUU,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnUTaHME, (POPMHMPOBAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOIO 0JIarOnoJIyYns:



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTHUBHOCTb), CPOPMHUPOBAHHOCTHIO HAaBbIKA PehIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPY KAaIOIIECH Cpelibl, IUIAHUPOBAHUS IMOCTYIIKOB M OLICHKU
HX BO3MOXXHBIX MOCIICJICTBUH VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUYECKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCS YCJIOBHSAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCJIE
dbopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJoruueckune aAeicTBUA:

® BEBISBIIATh U XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKKM MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs] ~ TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS U CpaBHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

® BOCIpUHUMATh, (QOPMYJIUpPOBATH U  MPEOOPa30BbIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTpULATEIbHBIC, €AUHUYHbIC, YacCTHbIE W OOUIME,
YCIIOBHBIE;

® BBISBIATH  MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npotuBopedrss B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeajiaraTb KpUTEPUU JJ1s1 BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUMH;



® JenaTh BBIBOJABI C HCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

e pa30upaTh JOKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIACHUHN (NIPSMBIC U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITENIbHO HECIOKHBIE J10Ka3aTelIbCTBA
MaTeMaTH4ecKnx (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

® BBIOMpPATH CMOCOO penieHus y4dyeOHOM 3agaun (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUICHUS, BbIOMpaTh HauOoJiee TNOAXOAAIUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA:

® UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENIHO YCTaHaBJIMBaTh HMCKOMOE M JaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHHUE;

® IMPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIN
AKCIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEHN
MaTeMaTH4YECKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

® CaMOCTOSITENIbHO (OPMYIHPOBATh 0OOOIIECHUSI U BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

® TMPOrHO3UPOBATH BO3MOXXHOE pPa3BUTHE IIPOIECCa, a TaKXKE BBIABUTATH
MPENOJIOAKEHUSI O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

® BBISBIATh HEIOCTATOYHOCTh W U3OBITOYHOCTH WHGOPMAIMH, IaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

® BHIOMpPATh, AHAIU3UPOBATH, CHUCTEMATHU3UPOBATH U HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

e BbIOMpaTh (OpMy TpelacTaBieHUus HWHPOPMALMM W WLIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

® OIICHMBATh HAAEKHOCTh HHGPOPMAIMH IO KPUTEPHUSM, MPEITOKCHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe NeiCTBUS:

® BOCIPUHUMATH B (DOPMYITUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMU OOIIEHUS, ICHO, TOUYHO, TPAMOTHO BhIPaXKaTh CBOKO TOUKY 3PECHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeLIeHUs
3aJlayu, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

e B X0J¢ 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI,
poOJIeMBbI, perraeMoil 3aa9d, BHICKA3bIBATh UJCH, HAIICIICHHBIE HA TTOWCK
pEIIeHMS], COTIOCTABIISATH CBOM CYXKJICHUS C CYKICHUSIMH JPYTHX YIaCTHUKOB



nuanora, OOHApPYXXKUBATh Pa3U4He W CXOJCTBO MO3UIIUNA, B KOPPEKTHOM
dbopme hopMyIpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® TIPEACTABISITH PE3YIbTATHI PEIICHUS 33a4M, SKCTICPUMEHTA, UCCIICA0BaHMS,
MIPOEKTa, CAMOCTOSITEIHHO BRIOMPATh (POpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4
MPE3EHTAllUK U 0OCOOEHHOCTEN ayIUTOpUH;

® [IOHUMAaTh U UCIOJIH30BATh NPEUMYIIECTBA KOMAaHAHOW U UHIMBUIYaTbHON
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHUECKUX 3a]1aY;

® TIPUHUMATH I1€JThb COBMECTHOM JCSATEIBHOCTH, TJIAHUPOBATH OPTAaHU3AIUIO
COBMECTHOW pabOThI, pacmupencnsTh BUIbI pPabOT, JOTOBAPUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOACH;

® y4yacTBOBaTh B TpymnmoBbIX ¢opmax padboTel (00CyX)aeHUsi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPIAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIBI,
OIICHMBATh KAauyeCTBO CBOErO BKJIaJa B OOMIMKA MPOAYKT IO KPUTEPHSIM,
chOpMYIUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:
® CaMOCTOSITCIIBHO COCTAaBJIATH IIJIaH, aJICOPUTM PEIISHUS 3a1add (WK €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
® BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIecca U pe3ysbTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;
® [PEABUIECTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh [P PEIIEHUN 3a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOMN 1IN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHUKEHUS WIM HEAOCTHXKCHUS I1ICJIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 Kkjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh HM3yueHHbIE TE€OMETPUYECKHE (QUTYpPBI, OMpeneisTh HX
B3aMIMHOE pACIOJIOKEHUE, H300paxaTh TIeOMeTpuueckue (GUrypbl, BBIOIHATH



YEPTEKH MO YCIOBUIO 3a1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEJIMYUHBI. Pemars
3a71a4M HA BBIYKMCIIEHUE UIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4yepTe U K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd TNpPHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, HCIOJIb30BATh
MIPU3HAKKA U CBOMCTBA paBHOOECIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUN 3a]1a4.

[IpoBOUTE JTOTHYECKUE PACCYXKICHUS C UCIOJIb30BAHUEM TI'€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJUAHBI, MPOBEAEHHOUN K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU I'€OMETPUUECKUX 3a/ad.

OnpenensaTh NapaaieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3zyer
C HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aa4un Ha KileTyaTol Oymare.

[IpoBOANTE BRIUUCIICHHS U HAXOIUTh YUCIOBbIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B T€OMETPUYECKHUX 33Ja4ax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU TEPECEYECHUU JBYX
MapaAJJICTBHBIX MPSIMBIX CEKYIIEeH. Pelats mpakTUUECKre 3aa4yd Ha HAXOXKICHUE
YIJIOB.

Brnagers TOHATHEM T€OMETPHUYECKOIO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHANKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MeCTa TOYEK.

DopMynMpOBaTh OMPEACICHUS OKPYKHOCTH WM Kpyra, XOpAbl U JIHAMETpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOWCTBAMH. ¥ METh MPUMEHSATH 3TH CBOMCTBA MIPHU
pEIIECHUH 3a1a4.

BrnageTe MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHTp. Ilonbp3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BATHCA TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCAd MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, ITOHUMATh
UX IIPAKTHYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C MOMOIIBIO LIUPKYJIA U
JIMHEWKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromMiicsi TOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PEUICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TPEYrojibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Biiasiets moHsATHEM CpeaHEN JIMHUY TPEYTOJIbHUKA U TPANEUHU, IPUMEHSATH UX
CBOMCTBA IIPU PELICHUU reoMeTpuyeckux 3aaad. Ilons3zoBarscsa teopemon daneca
U TEOPEMOM O MNPONOPLHUOHAIBHBIX OTpPE3KaX, MPUMEHATh MX Uil PELICHUS
MPAKTUYECKUX 33/1a4.

[TpuMeHsTh NMpU3HAKK MOJ00US TPEYTOJIBLHUKOB B PEIICHUH T€OMETPUUECKUX
3ajay.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
paKkTUYECKUX 3a7a4. CTpOUTh MaTEMAaTUYECKYIO MOJIEb B MPAKTUYECKUX 3aa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

BrmageTts DOHATMAMM CcHHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl 3TUMH MOHSATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruncnars (pa3iuyHbIMU CcIOCOOAMM) TUIONIAb TPEYTOJIbHUKA U TLIOIIAAH
MHOTOYTOJIbHBIX ~ (puryp  (Iosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMEHSATh MOTYyYEHHbIE YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriaxX MeXAy XOpAaMH (CEeKYIIMMH) U YIIIe MEXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branerb MOHATHEM ONKUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh CBOICTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KQJIbKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIINE
NpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJIUTh C UX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO0 KaTbKYJIATOPA) AJIMHBI
Y YTJIbl JU1sl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMH MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM U1 HAXOXJIEHHSI COOTHOLIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISl HAXO0XK/ICHUS Pa3Iu4YHbIX
AJIIEMEHTOB TPEYTOJbHUKA («pPEIIEHUE TPEYTrOJbHUKOBY»), MPUMEHATh WX MpHU
pELIEHUH T€OMETPUYECKUX 3aa4.



Brnaznets noustusiMu npeobpa3oBaHus Mog00Ms, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX ¢uryp. [lonbp3oBaThest cBOMCTBaMU MOA00MST TMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MoA00HBIX ¢(uryp. Ilpumensars
CBOMCTBa 1OAOOMS B MPAKTUYECKUX 3aJadyax. YMETb MPUBOJAUTH IMPUMEPHI
10JIOOHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMAaTh MX I'€OMETPUUECKUA U (DU3MUECKUN
CMBICJI, TNPUMEHATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JJIUH U YTJIOB.

[Tonp30BaThCsA METOAOM KOOPIMHAT HA MJIOCKOCTH, IPUMEHSATD €TO B PEIICHUN
T€OMETPUUECKUX M MPAKTUIECKUX 33a4.

Bnanerp NOHATHAMU NPaBUIBHOTO MHOTOYI'OJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paJHMaHHON Mepbl yIjla, yMETh BBIUUCIATH IUIOUIA/b
Kpyra u ero yacTteil. [[puMeHsTh morydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (DUTYp, TNPHUMEHSTh JBHKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[TpyuMeHsATh MOJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH AJIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE pe3yJbTAaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«BeposATHOCTP U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJICHUEM HHTEpeca K NPOLUIOMY M  HAcCTOALIEMY POCCHMCKOU
MaTeMaTUK{, LEHHOCTHbIM OTHOLIEHMEM K  JOCTWIKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpakKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3aliu ero
npaB, TMpPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBICHHUM, MPOLEAYp T'Pa)xJAaHCKOrO OOIIecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYXK/IEHUIO ATHUECKUX MTPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JOCTH)KCHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IESTEILHOCTH YYEHOTO;



3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTMBHOE YyYacTME€ B PEHICHUM NPAKTHUYECKUX 3a/1ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHYE€CKOTO
o0pa3oBaHUs Ha MPOTSHKCHHHM BCEW JKU3HU JUIS YCHEIIHOW MpodeccuoHanbHOM
JEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOSHUEM WHIUBUIYATBHOU TPASKTOPHH 00pa30BaHUs M )KU3HCHHBIX TJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCThIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, pEIICHUM, pPacCyX JICHHUM, YMEHUIO BUICTh
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMEl B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak c(epbl 4elIoBeuUeCKOM
JIEATEIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHUS LUBWIM3AIINH,
OBJIaJICHUEM SI3BIKOM MaTeMaTHUKU M MAaTeMaTHYECKOU KYJIbTYpOW KakK CPeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHME, (POPMHPOBAHHE KYJBTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIArONoJyYnsi:

TOTOBHOCTBHIO MPUMEHITh MAaTEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBbsl, BEICHHUS  3J0POBOrO  00pa3a JKU3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nUecKas
aKTUBHOCTbH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTaIMEN HA TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIECH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OI[EHKH
UX BO3MOXKHBIX MOCIIEICTBUH VISl OKPYXKAIOIIECH Cpejibl, 0CO3HAHUEM TJI00aTIBbHOTO
XapakTepa dKOJOTMYECKUX MPOoOJIeM U IMyTel UX pPeIIeHus;

8) ajanTanus K M3MEHSAIONIUMCH YCJIOBHSIM COLUMAJIBHON W NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEeITeIIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MPUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIE 3HAHUSI, HABBIKM U KOMIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCTEIO B (OPMUPOBAHWHM HOBBIX 3HAHWW, B TOM YHUCIE
dbopMyIUpOBaTh UEH, TIOHITHS, TUIIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE PAa3BUTHUE;



CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPHHUMATH

CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TPEOYIOLIUHA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIE PEIICHUS] U ACHCTBUSA, (POPMYJIHpPOBATH M OLEHUBATH PUCKA M
NOCIIEACTBUSL, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJISITH U XApaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHATUN, OTHOIIEHUN MEXIy MOHATUAMHU, (HOPMYIUPOBATH
OTpEeleNeHUs]  TOHSATHH, yCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJaccu(uKanmy, OCHOBaHUA I OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IPOBOAMMOI0 aHAJIN3a;

BOCIPUHUMATh,  (OpMynIHpoBaTb M  NPEeoOpPa3OBBIBATh  CYKICHUS:
yTBEpJAUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;

BBISIBJSITH ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NpOTUBOpEYHs B (paKTaxX, [aHHBIX, HAOMIOJEHUSX U YTBEPKIACHUSX,
npeyiaraTb KpUTEpUH 7S BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHiL;
JieNaTh BBIBOJBI C HUCIOJb30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

pa30buparh J10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IpsIMble U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIFHO HECJIOXHBIC JI0Ka3aTelbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBaTh AaPTyMEHTALMI0, TPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY K ICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOU 3amaun (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pEIICHUs, BbIOUpAaTh HauboJee MOAXOIAIIMN C y4éTOM
CaMOCTOSITENIbHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciaeaoBarebCKHe 1eHCTBUA.

UCTIONIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKHA WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOpEUHE, MpPoOIemMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (OpMHPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3ULIMIO, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIECOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKYy COOO0I;
CaMOCTOATENBHO (POPMYIHPOBATH O0OOIIEHUS U BBIBOJIBI 1O pe3yjIbTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HCCIEAOBAHMS, OIIEHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;



IMPOTHO3UPOBATH BO3MOJKHOC PA3BUTHUC IIPOLCCCA, a TAKKE BbIJIBUI'ATh
MMPCAIIOJJOKCHHUA O €T0 PAa3BUTHU B HOBBIX YCIIOBUAX.

Pabora ¢ nunopmanmeii:

BBISIBIIATH HEIOCTATOYHOCTh M M30BITOYHOCTh HWH(POPMAIMH, TAHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3aa49H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBAaTh U HHTEPHPETUPOBATH
HH(pOpMAIINIO Pa3IMUYHBIX BUIOB U (DOPM IIPEACTABICHHUS;

BBIOMpaTh ¢GopMy TMpeacTaBlieHHS HWHGOPMAUUM W HLIIOCTPUPOBATH
pelaeMbple 3ajladud CXEMaMH, JuarpaMMaMM, HWHOW Tpadukoid u HX
KOMOMHAIIMSIMU;

OIICHUBATh HAJEKHOCTh HH(POPMAIUU IO KPUTEPUSIM, MPEII0KEHHBIM
yUHUTENEM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJIEHUSI B COOTBETCTBUH C YCJIOBUSIMU
U LETSIMU OOIIECHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS 10 XOIy pPEIICHUS
3aJ1a4i, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

B XOJIe 0OCYKJIEHHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
poOJIeMBbl, pelraeMoii 3aJaud, BHICKA3bIBaTh UJCH, HAIICIICHHbIE HA TTOUCK
pelIeHus1, CONMOCTABIATH CBOU CYKJICHHS C CYKICHUSIMU IPYTUX yYaCTHUKOB
nuanora, OOHapy»XUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKECHUS;

MIPEICTABIIATh PE3YIbTaThl PEIICHHS 3aa91, YKCIIEPUMEHTA, UCCIICIOBAHNUS,
MPOEKTa, CAMOCTOSITENHPHO BRIOUPATh (POpPMAT BBHICTYTUICHHS ¢ YIETOM 3a1a4
MPE3EHTAIlUU U 0OCOOEHHOCTEN ayIUTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW M WHIWBUIyaIbHOU
paboThI MPU PEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 11€Jb COBMECTHOM JESITCIIBHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, pachnpeAcisaTh BHUIbI pPabOT, JOTrOBapUBATHCA,
o0CyXIaTh MPOLIECC U Pe3ybTaT padOThl, 0000IIaTh MHEHUSI HECKOJBKUX
JIIOJIEH;

y4acTBOBaTh B TPYyHMNoBBIX ¢dopmax paboTel (0OCyx)aeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JPYTHE), BBITOJIHATH CBOIO YacTh PabOTHI
U KOOPJAWHHPOBAaTH CBOW JEUCTBHS C JAPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMK TMPOMYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS

Camoopranusanus:



® CaMOCTOSITEJIBHO COCTAaBJAThH IUIAH, aJrOPUTM PELICHUS 3anadd (WU €ro
4acTh), BBIOMpaTh CIOCOO pElIeHUS C YYETOM HUMEIONIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb M KOPPEKTHPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

® BJAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIPOLIEcca U pe3yJibTaTa
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

® IPEIBHUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

® OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHON LIEIU U
YCIOBUSIM, OOBSCHATH NMPUUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

Yurarb uHGOpMALMIO, MPEICTABICHHYIO B Ta0nMIax, Ha JuarpaMmax,
MPEACTaBIATh JaHHbIE B BHJE TaOJMI, CTPOUTH JUarpaMMbl (CTOJOUKOBBIC
(cronbuatkie) ¥ KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbHBIE  YHUCJIOBBIE  JIAHHBIE,
MpE/ICTaBJICHHBIC B TA0JINIIAX, HA TUarpamMmax, rpapukax.

Hcnonb3oBaTh [Ji1 ONMHMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apu(pMeTHyecKoe, MeJuhaHa, HauOoJbllee W HAauMEHbIIEe 3HAYCHUS,
pa3max.

NmeTp mpencraBieHHe O CIydYalHOM W3MEHYMBOCTM Ha NPUMEpPAX IIEH,
(GU3NYECKUX BEJIIMYUH, aHTPOMOMETPUYECKUX IJAHHBIX, UMETh MPEACTABJICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekate W mpeoOpa3oBhIBaTh HH(POPMAIIUIO, TPEICTABICHHYIO B BHJEC
TalauIl, quarpamm, rpaduKoB, TPEACTaBISATh TaHHBIC B BHUJE TAOJIUII, TUArpaMM,
rpadukos.

OnuchiBaTh JA@HHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTeNel: CpeaHuX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxonuTh 9acTOTHI YUCIOBBIX 3HAYCHUH W YACTOTHI COOBITHIA, B TOM YHUCJIE TI0
pe3yJibTaTaM U3MEpPEHUN U HaAOII0ICHUM.

HaxonuTb BEpOSATHOCTU CIy4ailHBIX COOBITUM B OMNBITAX, 3HAs BEPOSITHOCTU
DJIEMEHTAPHBIX COOBITHI, B TOM UYHCIE€ B OMBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU.



Hcnonp3oBath rpaduueckue MOAENTHU: IEPEBO CIYYaHOIO SKCIEPUMEHTA,
JarpaMMbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSTUSIMH: MHOECTBO, IOJAMHOKECTBO,  BBINIOIHATH
omepald HaJ MHOXECTBaMHU: OOBbEIUHEHUE, IIepeceueHue, JIOIMOJIHEHUE,
MEPEYUCIATH 3JIEMEHTBI MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp30BaTh rpadudeckoe MpeaCcTaBICHIE MHOKECTB U CBS3€H MEKTy HUIMHU
JUUISL OTIMCAHMS MPOLIECCOB U SIBJIEHUI, B TOM YUCJIE IPU PELICHUU 33Ja4 U3 APYTUX
y4€OHBIX MPEAMETOB U KYpPCOB.

K xoniy oOyuenus B 9 kiacce oOydarOmIMiiCs TOJYYHT CIIEAYIOIIHNE
MPEAMETHBIE PE3YIIbTATHI:

N3Bnekats 1 mpeoOdpa3zoBbIBaTh MHPOPMAIIUIO, IPE/ICTABICHHYIO B PA3IUYHBIX
MCTOYHUKAX B BUJE TAOJHI], 1MarpaMm, rpaukoB, MPEACTABIATh TaHHBIC B BUJIC
Ta0JIHII, TUarpaMm, rpauKoB.

PemaTte 3amaun oOpraHu30BaHHBIM TIEpeOOPOM BApPUAHTOB, a TaKXKe C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKHU [IJI1 MACCHUBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJI€ CPETHUE 3HAUEHUSI U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTamMy MPOBEIEHHBIX U3MEPEHHUI U HAOIIOICHUH.

HaxonuTe BEpOSATHOCTU CIIy4allHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YUCJie B OMNbBITaX C PABHOBO3MOXHBIMHU DJIEMEHTAPHBIMU COOBITHUSIMH, B CEpHUSIX
VCIIBITAaHUU 10 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTp mnpencrtaBiieHWE O CIy4YalHOM BEJIMYMHE U O pacHpeacsieHUuU
BEPOSITHOCTEN.

NMeTs mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
pUPOE U OOIIECTRBE.

Conep:xxanue y4eOHOro nmpeamera
Conep:xanue o0yueHnusi B 7 KJjiacce
AJITEBPA

YucJa 1 BbIYUCIEHUS

ParnmmonasnsHbIC Ynca.

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEX0Jl OT OJHON (POpMBI 3aNUCH
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  pallMOHAIBHBIX  4ucell. ApudMeTHdeckue JEeUCTBUA €
palMOHAIbHBIMKU YKciaMu. Pemenne 3aga4 U3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.



Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIMpeielieHne, Npeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONpPENENICHNUs, 3auch 00ibIKX uncen. [IponeHTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U ApoOU B BHIIE MPOILEHTOB. TpH OCHOBHBIE 337aud Ha
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpuMeHEHNE TPU3HAKOB  ACIUMOCTH, pa3JIOKEHHE Ha  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae TmpsiMas ©  oOpaTHas
MPONOPLUHUOHAIBHOCTH.

AnredOpandeckue BbIPAKEHUS

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycTUMBIE
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmybl. Beraucienus no popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUM,
TOKJECTBEHHO paBHBbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTOWIECHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTU KBaIpaToB. Pa3iiokeHrne MHOIOWICHOB Ha
MHOKUTEJIH.

YpaBHeHus.

VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWJIBHOCTH YPABHEHUI.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOIIBIO YPABHEHUH.

JIuneliHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaguk. Cuctema IByx
JVMHEMHBIX YPaBHEHUW C JBYMsS IEpeMEHHbIMU. PemeHune cucreM ypaBHEHUMU
crocoOoM noAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO CUCTEM
YPaBHEHHUM.

Koopaunarel u rpaguxu. @yHKuuu

Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexny
JIByMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGciucca u opauHaTa
TOYKHU Ha KOOpJAWHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMYTIaMU.
Yrenue rpadukoB peasibHbIX 3aBUcUMOCTel. [lonstTre pynkuuu. I'papuk pyHKIMU.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. I'padux pynkuuum y = [x|.
['paduyeckoe pelieHne JIMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

BeposiTHOCTH U CTATHUCTUKA

[IpeacraBnenue NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3amoJHEHHE
TaOJUIl, YTEHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U



KpYyroBbIx). UTeHue rpadukoB peajabHbIX npoieccoB. M3pneuenne nupopmanuu u3
Jarpamm H TabJIull, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMETHYecKoe, MeauaHa, pa3max,
HaumOoJIblIIeE M HAaUMEHbIIEE 3HAUYCHUS HaOopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydallHBI SKCIEPUMEHT (OMBIT) M CIydailHOe COObITHE. BeposTHOCTH H
gacTtoTa. Posib MamoBepOsSTHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHIA B MIPUPOJIE
u B oO1iectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Yucio pédep u cymmapHas
creneHb BepmMH. [IpencraBienue o cBsizHocTH rpada. Llenu u nmkiel. [lytu B
rpadax. O0xon rpada (disiepoB myth). llpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

['EOMETPHUA

HavanbHble noHATH TeoMeTpuu. Touka, npsiMas, OTPE30K, Jyd. Yroi. Buabl
yrioB. BepTukanbHble M CMexXHbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOTOYroJIbHUK. [[apainenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYXKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS W JIMHEWKHU. TpeyrojpHUK.
Bricora, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOEApEeHHBIE M PAaBHOCTOPOHHUW  TpeyroiabHuUkH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TNpU3HAKU PABHOOEAPEHHOTO TpeyrojibHUKa. llpu3Haku
pPaBEHCTBA TPEYTOJILHUKOB.

CBoOICTBA M IPU3HAKU NapaJUIEIbHbIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BnenrHue yriel TpeyroyjbHUKA.

[IpssMOyTrONIbHBIA ~ TpeyroiabHUK. (CBOWCTBO MEIHUAHBI MPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHON K runoTenys3e. [Ipu3Haku paBeHCTBA NPSAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpMOYTONBHBIN TPEYTOJIBHUK C yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp U HAKJIOHHASI.

['eomerpuueckoe MecTto TOYeK. buccexkrpuca yriaa W CepeaUHHBIN
MEPIIEHIUKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3amMHOe
PacCIIONOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas u cexymas K OKpYKHOCTH.
OKpyXHOCTb, BIHCAaHHAas B Yyroi. BnucaHHas W onucaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

Conep:xanue o0yyenusi B 8 kiacce



AJITEBPA

Yucsia ¥ BIYHMCJICHUS.

JlecTBUTEIBHBIC YUCIIA.

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHBIC JECATUYHBIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnnkEéHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpHOImKeHusl. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHUS U HEPABEHCTBA.

YpaBHEHUS C OJHOU IIEPEMEHHOM.

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUW TPETbEN U 4ETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHune TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

CucTeMbl ypaBHEHUH.

VYpaBHeHHe ¢ ABYyMs NMEpEeMEHHBIMU U ero rpaduk. PemieHue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 aaredpanyeckuM crocoooM.

HepaseHncraa.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas uHTEepHpeTalrs HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIUH.

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn byskmmit: y = kx, y =kx + b, y = kix, y = X3, y =x, y = |X| u ux
CBOWCTBA.

YucsioBbIe MOCJI€10BATEILHOCTH.

Omnpenenenre M cnocoObl 3a1aHUs YUCIOBBIX MOCIEI0BATEILHOCTEH.



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH (opMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckasi U reOMeTpUUYECcKas MPOrPecCuu.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyinbsl N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.

BeposiTHOCTH M CTATUCTHKA.

[IpencraBnenre JaHHBIX B BuAe TaONMUI, JAuarpamM, TIpaduKoB,
WHTEpIIpeTanus 1aHHbIX. YTeHue U moCTpoeHue Tabull, Juarpamm, rpadukos mno
pEaAIbHBIM JAHHBIM.

[lepectanoBku u axkropuan. CoueTaHus U YUCIIO COUYeTaHUN. TpeyrobHUK
[Tackains. Pemenue 3anay ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnsiTanue. Ycenex n Heynada. Cepust ucneiTaHui A0 nepeoro ycrnexa. Cepus
ucneiTanuii bepaysum. BepostHocTH coObITHII B cepun ucnibiTaHui bepHyu.

Crny4dailHas BeJIMYMHA W PACHpPENENICHHE BEPOATHOCTEW. MaremaTudyeckoe
OXuAgaHue u gaucnepcus. lIpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS  Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXKWIAHWUE U
JIUCIIEPCHST  CIyYallHOW BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUM HCIBITAHUU
bepnym».

[Tonarre o 3akoHEe OOJIBIIKMX 4YHCell. M3MepeHre BepOsSTHOCTEH C ITOMOIIBIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

I'EOMETPHUA

Yereipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA. HacTHbIE
Cllydan MapajiyieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O NPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHuUKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TPEyroJabHUKOB. [[puMeHeHue moao0us Mpu pelieHuy MPaKTUIECKUX 3a1a4.

CpoiicTBa miomaaei reomerpudeckux ¢uryp. @opmynbl A IUIOLWIAAM
TpeyrojbHHKa, HapaiersorpaMma, pomba u Tpamnenuu. OTHOIIEHHE MIIoIaAeH
no/I0OHBIX (QUryp.

Brluncnenne miomaaeid TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
PaKTUYECKUX 3a]a4.

CHHYyC, KOCHHYC, TaHI'€HC OCTPOTO yIJIa MNPSIMOYTOJIbHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKue (YyHKIUU
yriioB B 30, 45 u 60°.

BrnricanHble ¥ LIEHTPaIbHBIE YTIIbI, YTOJI MEKIY KacaTeIbHOM U XOP0il. Y TIIbI
MEXIY XOpJaMU M CEKylUIMMHU. BHHcaHHbIE U ONHMCAHHBIE YETBIPEXYTOJbHUKH.
B3aumnoe pacrnonoxxeHue AByX OKpyxkHocTed. Kacanue okpyxkHoctei. OOmiue
KacaTelbHbIE K AIBYM OKPYKHOCTSIM.

Conep:xkanue o0yuyeHnusi B 9 kiacce

AJIT'EBPA

Yucsia ¥ BIYMCJICHUS.

JIeCTBUTENBHBIC YHCIIA.

PanronanpHbie 4KCla, UppallMOHATIbHBIC YKCIIa, KOHEYHbIE U OECKOHEUYHBIC
JeCATHUYHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OCCKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPAMOIA.

CpaBHeHME JIEHCTBUTENbHBIX 4YHCeN, apudMeTudeckue JeHCTBUS C
JIEVCTBUTEILHBIMH YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnnxEéHHOE 3HAUEHHE BEIIMYMHBI, TOUYHOCTh NpUOIKeHus. OKpyIieHHe
yucell. [Ipuknaka u oueHkKa pe3yinbTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA.

YpaBHEHUS ¢ OAHON IEPEMEHHOM.

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

Cucremsl ypaBHEHHUIA.

VYpaBHeHue ¢ AByMs MEpPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHue cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOpPBIX JHUHEHHOe, a Japyroe — BTopoil cteneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CriocoOoM.

Hepasencrsa.

YHuciioBble HEPABEHCTBA U UX CBOWCTBA.



Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHble HEpPaBEHCTBA.
['padmyeckas WHTEpHpeTanys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyYyHKUUH.

KBanpatnunas ¢yskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThI
BEPLIMHBI TapadO0JIbl, 0Cb CAMMETPHH MAPAOOJIBI.

I'paduxn byskmmit: y = kx, y = kx + b, y = k/ix, y = X3, y =x, y = |X| u ux
CBOWCTBA.

YucsioBbIe MOCI€10BATEILHOCTH.

Omnpenenenue U cocoObl 3a1aHKSI YUCIOBBIX MOCIIETOBATEIBHOCTEN.

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME I10CIEN0BATEIBHOCTH
peKyppeHTHOM hopmysoit u popMyIioi N-To yjeHa.

Apudmernueckas 1 reoMeTprUIecKasi IpOrpeCCHH.

Apudmernueckas U reoMerpuyeckas nporpeccur. @opMynbl N-ro 4ieHa
apu(pMeTHYeCKOM U TeOMETPUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJICHOB.

N300pakeHre WICHOB apu(PMETHYECKOM U TEOMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI1oHBIE IPOLIEHTBHI.

BeposATHOCTH U CTATHCTHKA.

[IpencraBienne JaHHBIX B BHAE TaOdMI, JuarpamM, TpaQHKoB,
UHTEpIIpeTanys JaHHbIX. YTeHHe U MOCTpoeHue Tabiul, Juarpamm, rpadukos Imo
peanbHbIM JaHHBIM.

[lepectanoBku u pakropuan. Coyetanus U 4uciio couetanuil. TpeyrobHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydailHbId BBIOOp TOYKM HU3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYI'M OKPYKHOCTH.

HcnsiTanue. Ycenex n Heyaada. Cepust HCIIbITaHUM 10 nepBoro ycnexa. Cepus
ucnbeiTanuii bepuyiu. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyiu.

CnyvaiiHasi BEJIMYMHA W pacHpelesieHUe BEpPOSATHOCTEH. MaremaTtndeckoe
oxumanue u aucnepcus. [Ipumepsl  MaTeMaTM4ecKoro  OXUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HA4YEHUs BEJIIMYMHBI. MareMaTndeckoe OXWUIAHHUE U
JUACTIEPCUsl CIy4alHOW BEJIMYMHBI «YHUCIO YCIEXOB B CEPUU HCIBITAHUU
bepnyum».

[Tonsarre o 3aKoHE OONBIIMX YHCelNl. M3MepeHue BEpOSATHOCTEH C IMTOMOIIIBIO

gacToT. Ponb 1 3HaUeHME 3aKOHA OOJBIITUX YHCET B TIPUPOJIEC U OOIIIECTBE.
I'EOMETPUA

Cunyc, kocuHyc, TaHreic yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYJIIbI TPUBEACHHUSI.



Pemmenne TpeyronpHuKoOB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Perienue
MPAKTHYECKUX 3a7a4 C UCIIOIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoGpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TNpPOU3BEACHUH OTPE3KOB XOPJ, TEOPEMbl O MPOU3BEACHUU
OTPE3KOB CEKYIIHNX, TEOPEMa O KBaJpaTe KacaTeIbHOM.

Bektop, anmHa  (MOIylb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
MIPOTUBOIOJIOKHO HAIIPABIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpalMi HajJ BekTopaMu. Pa3zjokeHue BeKTopa IO JBYM
HEKOoJUIMHEeapHbIM BekTopaM. KoopauHaTsel BekTopa. CKallipHOE MpPOU3BENICHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKJIEHUS IJIUH U YTJIOB.

JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTU. Y paBHEHHUS MPSIMOU U OKPY>KHOCTH B
KOOpAMHATAX, TEPEeceYCHNe OKPY>KHOCTEW M MPsAMBIX. MEeToJ KOOpAWMHAT M €ro
IpPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOIBHUKH. JJTMHA OKpY>XKHOCTHU. ['pajycHast u paguaHHas
Mepa yria, BBIUMCIEHHUE JUIMH Iy OKpyXHOcTeu. [lmomane kpyra, cekropa,
CeTMEHTA.

JIBWKeHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpuH GUryp (djaemMeHTapHBIC
npencranienus). [lapamnensasiii nepenoc. [1oBopoT.

TEMATHUYECKOE IINTAHUPOBAHME 7 knacc

Tema KoJu-Bo Iles1eBbIe MPUOPUTETHI BOCTIUTAHUS
4acoB
Boipakenus, 22 Peanuzanus mKoIbHBIMHU II€JaroraMu
TOK/1eCTBA, (15/7) | BocMTaTENBHOTO MOTEHIIHANIA YPOKA
YPaBHEHUsI peArnoiaraet cleayromee:
IIpencrasienue * YCTAaHOBJICHUE JJOBEPUTEIBHBIX OTHOIIEHUN
JTAHHBIX MEXIYy YUUTETIEM U €T0 yUCHUKaMH,
CIOCOOCTBYIOIIUX TIO3UTUBHOMY BOCTIPUSTHIO
DyHKIUH 11 (7/4) | yyamumucs Tpe6oBaHui U IPOCHO yuUTEN,
BBeeHue B TEOPHIO IPUBJICUCHUIO X BHUMAaHUS K 00CyXaaeMoit
rpagos Ha ypoke uH(popMaIuu, akTMBU3aIUU UX
Crenens ¢ 11 (7/4) MMO3HABATEILHOM JICITEIbHOCTH;
HATYPaJbHbIM * MOOY>KJIeHNE TITKOJIBHIUKOB COOJI0IaTh Ha
nokasartejieM ypOKe OOIIETPUHSIThIE HOPMbI ITOBEJICHHUS,
MpaBujIa OOIIEHUS CO CTAPIIMMHU (YIUTEIISIMH )




BepositHOCTB H
YacToTa CJIAYy4aiHOoro
coObITHA

MHoOTro4J1eHbI

17

DopmyJibl
COKPAIICeHHOT 0
YMHOKEHUSA

OnucarejgbHad
CTATHCTHUKA

19
(11/8)

CucreMbl JINHEHHBIX
YPaBHEHM U

Cay4aiinasn
U3MEHYUBOCTD.

16
(10/6)

IHoBTOpenue. Pemenue
3aaa4

O00011eHUE,
cUcTeMaTH3alus
3HAHUH.

6 (1/5)

Y CBEPCTHUKAMHU (00yUYaIOLIUMHUCS ), TPUHIIUITBI
y4eOHOU JUCIMILIMHBI U CAMOOPTaHU3aI1H;

* IPUBJICYEHUE BHUMAHUS IKOJLHUKOB K
[IEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha ypOKax
SIBJICHHUM, OpraHu3aIus ux padoThl C
MOJIy4aeMOi Ha ypOKe COIMaIbHO 3HAUMMOMU
uH(popMaIeil — MHUIIUUPOBAHUE €€
00CYX/ICHHSI, BBICKA3bIBAHUS YIAIIIUMHICS
CBOETO MHEHHS IO €€ TOBOTY, BEIPaOOTKH
CBOET0 K HEH OTHOIIICHMUS,

* HCTOJB30BAHUE BOCIIUTATEIbHBIX
BO3MOXKHOCTEH copepxKaHus y4eOHOTO
npeaMeTa yepes3 IEMOHCTPALUIO ACTIM
IPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO
MOBE/ICHUS, TIPOSBICHUS YEJIOBEKOIIO0MS U
100pOoCepAECYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIINX TEKCTOB JJI YTCHUS, 33724
JUTS peIIeHus], MPOOIEMHBIX CUTYAIHH TSI
00CYXIeHUsI B KJ1acce;

* IPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (OpM
paboThl yyaluXcs: HHTEIJICKTYalbHBIX,
JIEJIOBBIX, CHTYallMOHHBIX UTP,
CTUMYJINPYIOLIUX [T03HABATEIBHYIO
MOTHUBALMIO IIKOJBHUKOB; TUCKYCCHN, KOTOPbIE
JA0T yYalluMCcs BO3MOKHOCTh IPUOOPECTH
OMBIT BEJIEHUSI KOHCTPYKTUBHOIO JTUAJIOra;
IpyNIoBOil paboThl WM pabOTHI B Mapax,
KOTOpBIE y4aT IIKOJIbHUKOB KOMaHAHOU padoTe
Y B3aMMOJICUCTBUIO C IPYTUMHU JE€TbMU;

* BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP,
KOTOPBIE MOMOTat0T NOAJEPKATh MOTUBALIMIO
JE€TEeU K MOJYYEHHUIO 3HAHU M, HAJIa)KUBAHUIO
NO3UTUBHBIX MEKJINYHOCTHBIX OTHOILIEHU B
KJIacce, IOMOTAKT YCTaHOBJIEHUIO
no0poskenaTenbHOM atMocdepbl BO BpeMst
YpOKa,

* opranu3anus me@crTBa, HACTABHUYECTBA
MOTUBHUPOBAHHBIX U 3PYAUPOBAHHBIX YUaIIUXCS
HaJl UX HEYCIEBAIOIIHMMH OJHOKIACCHUKAMH,
JAIOLIEr0 IIKOJIbHUKAM COL[UATBHO 3HAYNMBIN
OIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOILN;




* HTHUIIMUPOBAHNE U TTOIICPIKKA
MCCIIEIOBATENLCKOM 1eATEIbHOCTH
IITKOJTFHUKOB B paMKax peain3aiii MU
WHIUBUTYTBHBIX M TPYIIIOBBIX
HCCIIEIOBATENbCKUX MPOEKTOB, YTO JAacT
IITKOJTbHUKAM BO3MOYKHOCTh IPHOOPECTH HABBIK
CaMOCTOSITEIIEHOTO PEIICHHS TEOPETUICCKON
Ipo0OJIEMbI, HABBIK TCHEPUPOBAHUS U
odopmiteHHsT COOCTBEHHBIX HJIeH, HABBIK
YBOKHUTEIHHOTO OTHOIICHHSI K UyKUM UICSIM,
0(OpMIICHHBIM B paboTax APYyrux
uccrenoBaresnei, HaBbIK MyOJIUYHOTO
BBICTYIUICHUS TIepe] Ay TUTOPUCH,
apTyMEHTHPOBAHUS U OTCTAaWBAHUS CBOCH
TOYKH 3PCHUSI.

TemaTnyeckoe NIIAHUPOBaHUE 10 TeOMETPUHU

Tema

HauanbHble 10

reoMeTpu4ecKue PCaJ'H/ISaI_II/IH IMKOJBbHBIMHU II€AAroraMu

CBeTeHHsI BOCITUTATEIHLHOTO MIOTEHIIHAJIA YpOKa
pearnosiaraeT ciaeayromee:
* YCTAHOBJICHUE JIOBEPUTEIBHBIX OTHOIIEHUHN
MEXIYy YUUTETIEM U €r0 yUCHUKaMH,

TpeyroibHHUKH 17 CHOCOOCTBYIOIIUX TTO3UTHBHOMY BOCHPUSTHIO
y4YaiuMucs TpeOOBaHUHM U POCKO YUUTES,
PUBJICUCHUIO X BHUMaHUS K 00CyX)1aeMoil Ha

Mapasieabbe 13 ypoKe I/IH(bopMavLII/II/I, AKTUBHU3AIIUA UX
MI03HABATEIILHOM JIESITEIIbHOCTH;

npsiMble
* MOOY>KIeHNE IITKOJIBHIUKOB COOJI0IaTh Ha
ypOKE OOIIETPUHATHIE HOPMBI TIOBEICHHUSI,
IpaBuiIa OOIICHHS CO CTAPIIUMHU (YIUTEIISIMH) U

CooTHOLIEHUA 18 CBEpPCTHUKAMH (00YJIAIONTUMUCS ), IPUHITAITHI

MesKAy CTOPOHAMM U
yrjiamm
TPeyroJibHHUKA

y4eOHOU AUCHMILIMHBI U CAMOOPTaHU3aI1H;

* IPUBJICYEHUE BHUMAHHUs IKOJIbHUKOB K
LIEHHOCTHOMY aCII€KTy U3y4aeMbIX Ha YPOKax
ABIIEHUH, OpraHu3alus ux paboThl ¢ MOTy4aeMon
Ha YPOKE COIMAIbHO 3HAUUMOUN HHpOpMaIHen —
MHUIIMHUPOBAHHUE €€ 00CYK/IeHUSI, BRICKA3bIBAHMSI




YYaIUMHUACS CBOETO MHEHHS TI0 €€ TTOBOY,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUS,;

* HCIIOJIb30BAHUE BOCITUTATEILHBIX
BO3MOXKHOCTEH COIepKaHMsI YIeOHOTO MpeaMEeTa
gyepe3 JEMOHCTPAIHIO IETSM IPUMEPOB
OTBETCTBEHHOTO, IPAKJAHCKOTO TTOBECHUSI,
MIPOSIBIICHUS Y€JIOBEKOTIO0US
I00pOCEPICYHOCTH, Yepe3 moadop
COOTBETCTBYIOIIHUX TEKCTOB ISl YTCHUS, 3a/1a4
JUTSI peTIeHUsT, TPOOIEMHBIX CUTYaIHH JJIs
00CYXIeHHUsI B KJ1acce;

* IPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (hopM
paboThI yUaluXcs: UHTEIUICKTyaJIbHbIX,
JEJOBBIX, CATYallHOHHBIX UTP, CTUMYJIUPYIOIIUX
MIO3HABATEIbHYI0 MOTHBALIUIO IIIKOJIbHUKOB;
JIUCKYCCHUI, KOTOPBIE JAIOT YUalUMCs
BO3MOXXHOCTh MPUOOPECTH OMBIT BEJICHUS
KOHCTPYKTHUBHOTO JHAJIOTa; TPYNIIOBON PabOTHI
UM paboTHI B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB
KOMaHJHOM paboTe U B3aUMOJEHCTBUIO C
JIPYTUMHU JI€THbMU;

* BKJIFOUEHUE B YPOK UTPOBBIX POLIEAYD,
KOTOPBIE IOMOTAIOT MOJAEPKaTh MOTUBALIUIO
JE€TEU K MOJYYEHHUIO 3HAHU M, HaJIa)KUBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILLICHU B
KJ1acce, IOMOTaloT YCTAHOBIICHUIO
noOposkenaTenbHOU aTMochephl BO BpeMs YpOKa;
* opranu3aius medCcTBa, HACTABHUYECTBA
MOTHMBHPOBAHHBIX U 3PYIUPOBAHHBIX YHAIIUXCS
HaJl UX HEYCNEBAIOIIMMU OJHOKIACCHUKAMU,
JAIOIIETO IKOJIbHUKAM COLMAIbHO 3HAYUMBII
OMBIT COTPYAHUYECTBA U B3aUMHOU TTOMOIIIY;

* THUIIUUPOBAHKE U TOJIJIEPKKA
UCCJIeI0BATENHCKON JEATEIbHOCTH IKOJIBHUKOB
B paMKax peajiu3allid UMU UHIUBHUIYATbHbBIX U
TPYIIOBBIX UCCIEA0BATEILCKUX IPOCKTOB, YTO
JIACT MIKOJIbHUKAM BO3MOXXHOCTh MPUOOpECTH
HaBBIK CAMOCTOSITEIILHOTO PELICHUS
TEOPETUYECKON MPOOJIEMBbI, HABBIK
TeHEpUPOBAHUS U 0OPMIICHUST COOCTBEHHBIX
u7ieil, HABBIK YBAXKUTEILHOTO OTHOLIEHUS K
YY>KUM UjesM, 0pOpMIIEHHBIM B paboTax Jpyrux




uccieoBaTeNei, HaBbIK MMyOJIUYHOTO
BBICTYIUICHUS IIEpE]l ayAUTOPUEH,
apryMEHTUPOBAHUSA U OTCTaUBAHUs CBOEH TOUYKHU
3pEHMUSL.

IloBTOpEHMe. 10
Pemienue 3agau

KoHTponbHbIX pa®oT B TedueHwe rojga — 17, U3 HHUX TpU aJIMHHHCTPATUBHBIE
(craproBas, pyOexHasi ¥ rogoBasi).

[TpoMexyTouHas aTTecTanys MPOBOJUTCS B (OpPME TECTOB, CaMOCTOSITENbHBIX,
IPOBEPOYHBIX padOT U MATEMATUYECKUX JUKTAHTOB.

IlepedeHnb 00s13aTEIbHBIX KOHTPOJIBbHBIX PadoT:

Ne | Tema KOHTPOJILHOM PabOTHI
1 | CrapToBbIil KOHTPOJIb
2
3

KonTtposarHas pabota Nel no Teme «BoipaykeHHs U TOXKIECTBAY
Kontponbnas pabGota Ne2 «YpaBHeHnus. Pemienwe 3amad ¢ MOMOIIBIO
YpaBHEHUI»

4 | KontpoabHas paborta Ne3 «DyHKITHs»

5 | KontponsHas padota Ne 4 «CteneHb ¢ HATypaJbHBIM MOKA3aTEIEM»)

6 | KoarponbHas pabota Ne5 mo Teme «MHOTOUICHBD)
7

8

9

KontposibHas padota Ne6 o teme «[Ipon3BeieHre MHOTOUJIEHOBY
KonTtposrHast pabota Ne7 no teme «@opmyJibl COKPAIIEHHOTO YMHOKECHUSI
Kontposnbnas padota Ne8 o teme «IIpeobpasoBaHue 1MeNbIX BHIPAKECHUIN
10 | Kontposnbhas padota Ne9 mo teme «CucteMbl IMHEHHBIX YPaBHEHUN)

11 | AnMuHHCTpaTUBHAS KOHTPOJIbHAS paboTa 3a | monyronue

12 | KontposbHas padota Nel no teme «HauanbHble reoMeTpHUECKUE CBEICHUS
13 | KontposbHas padota Ne2 no teme «TpeyroinbHUKH»

14 | KontposbHas padota Ne3 «llapanenbHbie psiMbIe»

15 | Kontponbhas pabora Ne4 mo teme «CoOOTHOIIEHUS MEXIY CTOPOHAMH U
YIJIaMH TPEYTOJIbHUKA

16 | Kontponbnas padota Ne 5 «IIpsiMmoyrosibHbIE TPEYTOIBHUKI

17 | UtoroBasi aiMMHUCTPAaTUBHASI KOHTPOJIbHAS paboTa




TEMATHUYECKOE IINTAHUPOBAHME 8 knacc

HaumenoBanue Koa-Bo IlesieBble NPUOPUTETHI BOCTIUTAHUS
pa3iaesa/TemMbl 4acoB
PanuonasbHbie apodu | 23 Peanuzaius MKOJIbHBIMU TIEAaroramMmu
(15/8) | BocmuTATENBHOIO MOTEHIIHANIA YPOKa
OnwcarenpHast MperoaaraeT cleayroniee:
CTaTUCTHKA. * YCTAHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUH
PaccenBanue NaHHBIX. MEXIY YUUTETIEM U €r0 yUCHUKaMH,
MHOKeCTBA CIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIIPUSTHIO
y4YaluMucs TpeOoOBaHUH U MPOCKO YUUTENS,
KBaapatubie kopan | 19 MPUBJICYCHHUIO UX BHUMAaHUS K 00CYyX)AaeMoil Ha
(13/6) | ypoke mH(MOpPMAIH, AKTUBH3ALIH X
BeposiTHOCTD MMO3HABATEIbHOM JIEATCIbHOCTH;
CITy4aifHOTO COOBITHS * MOOY>K/IeHNE IITKOJIBHUKOB COOJII0IaTh HA YPOKE
OOIIEPUHATHIE HOPMBI TTOBEJICHUS, TIPABHIIA
Kpajpatubie 21 OOLIEHHS CO CTAPIIUMHU (YIUTEISIMU) U
YpaBHeHHs (13/8) CBEpPCTHUKAMHU (00YJIaIOUTUMUCS ), TPUHITUITHI
- y4eOHOM TUCIMIUIMHBI M CAMOOPTaHU3AIIH;
CrysaitaEIe coObITHA * MPUBJICYEHUE BHUMAHUS IKOJbHUKOB K
Hepasencraa 20 LUEHHOCTHOMY aCTEKTY H3y4aeMbIX Ha ypoKax
(16/4) | B/ICHHI, OpraHH3AINs X pa69T1>1 ¢ nosyaeMon
BBe/IcHHE B TCOPHUIO Ha YPOKE COIMAIbHO 3HAYMMOMN MH(pOpMaIHe —
rpahoB WHUIMAPOBAHHUE €€ 00CYKIEHHsI, BEICKa3bIBAaHUS
yUYaIMMHUCS CBOETO MHEHHS TI0 €€ TTOBOY,
Crenens ¢ HeJbIM 11 BBIpa6OTKI/I CBOETO K HEH OTHOILICHMUAA,
OKA32TE/IEM. * HCTIOJB30BAHKE BOCITUTATEIILHBIX BO3MOKHOCTEH
JIeMeHThI coJiepKaHusl yueOHOTO TIpeIMETa Yyepe3
JIEMOHCTPAIIHIO IETSIM MPUMEPOB
CTATUCTUKH
OTBETCTBEHHOTO, TPAXKTAHCKOTO TIOBEICHMSI,
MIPOSIBJICHHSI YETIOBEKOIIO0US U
T00pOCepACTHOCTH, Yepe3 moa00P
IMoBTOpEeHue 8 (4/4) COOTBETCTBYIOIIMX TEKCTOB JUISI YTCHUS, 3a0a4




O0o0011eHNE,
CHUCTEMATH3ALUA
3HAHUU

JUTSI peIeHUsI, TPOOIEMHBIX CUTYAIIHH JJIs
00CYXIeHUsI B KJIacce;

* MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOopM
paboThI yUaIIuXcs: UHTEIJICKTYaIbHBIX, I€TOBbIX,
CUTYAIIMOHHBIX UT'P, CTUMYIUPYIOIIUX
MO03HABATENIbHYIO MOTHBALIMIO IKOJIBHUKOB;
JUCKYCCUHM, KOTOpBIE TAIOT yYaIluMCs
BO3MOXHOCTh MPUOOPECTH OMBIT BEJICHUS
KOHCTPYKTHUBHOTO JHAJIOra; TPYNIOBOM pabOThI
WK paboThI B Mapax, KOTOPhIE y4aT MIKOJIbHUKOB
KOMAaHJTHOM pa0oTe 1 B3aUMOJEICTBUIO C
JIPYTUMHU JI€THbMU;

* BKJIFOUEHUE B YPOK UTPOBBIX MPOLIEAYP, KOTOPbIE
MIOMOTAIOT MOAAEPKATh MOTHBALIUIO AETEN K
MOJIYYEHHUIO 3HAHUH, HATa)KUBAHHUIO ITO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUH B KJIacce, TOMOTAIOT
YCTaHOBJICHUIO T0OPOXKENIATENbHON aTMOoCc(epbl
BO BpEMsI YPOKa;

* opranusanus medcrsa, HACTABHUYECTBA
MOTHBHPOBAHHBIX U 3PYIUPOBAHHBIX YUAIIUXCS
HaJl UX HEYCNEBAOIIMMHU OJHOKIACCHUKAMU,
JAIOIIETO MIKOJIbHUKAM COLMAIbHO 3HAYUMBII
OMBIT COTPYAHUYECTBA U B3AaUMHOU MOMOIIH;

* THUIIUUPOBAHUE U TIOJJICPIKKA
UCCJIEI0BATENbCKON AEATENBHOCTH IIKOIBHUKOB B
paMKax peain3allii UMU UHIUBUIYaTbHbBIX U
IPYIIOBBIX UCCIEA0BATEIbCKUX IPOCKTOB, YTO
JIACT MIKOJIbHUKAM BO3MOXXHOCTh MPUOOpECTH
HaBBIK CAMOCTOSITEJILHOTO PELICHUS
TEOPETUUYECKON MTPOOIEMbI, HABBIK T€HEPUPOBAHUS
1 opopMieHUSI COOCTBEHHBIX UJICH, HABBIK
YBaKUTEJIBHOTO OTHOLIECHHUSI K UYKUM UAESIM,
0(OpMIICHHBIM B pab0TaxX JPYyTUX
uccieaoBaresned, HaBbIK MyOJIUYHOTO
BBICTYIUICHUS MI€pe]] ayAUTOPUEH,
aprYMEHTUPOBAHUS U OTCTaUBAHUS CBOCH TOUKHU
3peHUs.




TemaTnueckoe IJIAHUPOBAHME 110 TCOMETPHUHU

Tema

KoJua-Bo
JacoB

LeseBble NPUOPUTETHI BOCTIUTAHUS

YeThIpexyroJabHUKA

14

Iaomaan

14

IToxo0OHBIE
TPEyroJbHUKH

19

OKkpyKHOCTH

17

IHoBTOpEHMe.
Penienue 3agau

Peanuzamus mKoOJIbHBIMYU TIEaroOTaMu
BOCITUTATEILHOTO TIOTCHIINAJIA YPOKa
MpearosaraeT ciaeayromee:

* YCTAHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUI
MEXIy YIUTEIIEM U €r0 YICHUKAMH,
CIIOCOOCTBYIOIIUX MTO3UTUBHOMY
BOCITPUSTHUIO YUAIIUMUCS TPEOOBAHUYN U
MPOCHO yUUTENs, TIPUBJICUECHUIO UX
BHUMaHUS K 00Cy1aeMOii Ha ypOKe
uH(pOpMaIK, aKTUBU3AIUU UX
MO3HABATEJILHOM JCSITEIbHOCTH;

* OOy CHUE IKOJLHUKOB COOJIIOAaTh Ha
ypOKe OOIICTPUHSATHIE HOPMBI TIOBEICHHS,
npaBuiia OOIICHHS CO CTAPIIUMHU
(YuuTensiMu) ¥ CBEpCTHUKAMU
(oOy4aromMMHuCs ), MPUHITUTIBI YIeOHOU
JTUCITUTIIMHBI U CAaMOOPTaHU3AIINH;

* MPUBJICYCHUE BHUMAHUS IITKOJIHLHUKOB K
IIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha
ypOKax sSIBJICHUM, OpTaHU3aIHs UX PaObOTHI C
MOJIy4aeMOW Ha YPOKE COLMAIbHO 3HAYMMOM
uH(popMaIue — THUIIMUPOBAHUE €€
00CYXJIeHHUsI, BBICKA3bIBAHUS YIAIIUMHUCS
CBOETO MHEHHUS T10 €€ MMOBOTY, BEIPAOOTKH
CBOETO K HEM OTHOIICHUS,

* HCITOJIb30BaHNUE BOCITUTATEIBHBIX
BO3MOYKHOCTEH CoIepyKaHus y4eOHOTO
IpeaMETa yepe3 ACMOHCTPAIIUIO ICTSIM
MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBEJICHUS, TIPOSIBIICHUS YETIOBEKOIIOOUS 1
100poCepaeYHOCTH, Yepe3 MoI00p
COOTBETCTBYIOIIHUX TEKCTOB ISl YTCHUS,
3a/1a4 I PEIIeHMs, MPOOJIEMHBIX CUTYaITuN
JUTs1 OOCYKJIEHUS B KJIacCe;




* IPUMEHEHHE HA YPOKE MHTEPAKTHBHBIX
dbopM pabOTHI yyaImuxcsi:
WHTEIJUICKTYaIIbHBIX, JCITOBBIX,
CUTYaIIMOHHBIX UTP, CTUMYJIHPYIOIIIX
MI03HABATEIbHYI0 MOTHBAIIHIO ITKOJILHUKOB,
JMCKYCCHH, KOTOPBIE NAIOT YIaIUMCSI
BO3MOXKHOCTB TIPHOOPECTHU OMBIT BEJCHUS
KOHCTPYKTHBHOTO JHAJIOTa; TPYHIIOBON
paboTHI MK pabOTHI B TTapax, KOTOPhIC y4yar
IIKOJILHUKOB KOMaHIHOM paboTe n
B3aMMOJICHCTBHIO C APYTUMH TETHMHU;

* BKIIFOYCHHE B YPOK UTPOBBIX MPOIEAYP,
KOTOPBIE IOMOTAIOT MOJACPKATh
MOTHUBAIUIO IETEH K MMOJy4YeHUIO 3HAHUH,
HaJI)KMBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B KJIacce,
MIOMOTAIOT YCTAaHOBJICHUIO
no0poskenarenbHoil atMmochepsl BO BpeMmst
ypoKa;

* opranu3anus medcTBa, HACTABHHYECTBA
MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX
yUaIIuXCsl HaJl UX HEYCIEeBAIOIIMMHU
OJTHOKJIACCHUKAMHU, TAIOIIETO HIKOJIbHUKAM
COILIMAIEHO 3HAYMMBII OTIBIT
COTPYAHUYECTBA M B3aUMHOM ITOMOIIIH;

* HUIIMMPOBAHUE U TOITICPIKKA
MCCIIEIOBATEIILCKON IS TEITBHOCTH
IIKOJbHUKOB B PAMKaxX pealn3alliil UMU
WHIMBUIYAIBHBIX U TPYIIIOBBIX
HCCIIEIOBATENILCKUX MTPOEKTOB, YTO JIACT
IIKOJIbHUKAM BO3MOYKHOCTh IIPHOOPECTH
HaBBIK CAMOCTOSITEIIBHOTO PEIICHUS
TEOPETHYECKON TPOOIEMBI, HABBIK
TeHEePHUPOBAHUS M OPOPMIICHHS
COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHHOTO
OTHOIICHHS K YYXKUM UACSIM, 0(OPMICHHBIM
B paboTax Opyrux MCCIIe0BaTeNeH, HaBBIK
NyOJIMYHOTO BBICTYIIJICHUS TIEPE]]
ayIuTOpHEH, apryMEHTUPOBAHHS U
OTCTauBaHHS CBOCH TOYKHU 3PEHHUSL.

Ilepeuenb 00s13aTeJILHBIX KOHTPOJIBbHBIX PA0OT:




Ne | Tema KOHTPOIBHOM PAOOTHI
1 | CrapToBbIil KOHTPOJIb
2 | KonrponpHas padora Nel o reme «CoskeHHE U BEIYUTAHUE IPOOCH»
3 | KontponsHas padota Ne 2 mo TeMe «YMHOXKEHUE U JeJIeHUEe Jpooei»
4 | KontpoasHas pabora Ne 3 o reme «KBaapaTHBIN KOPEHbY
5 | KontponsHas padota Ne 4 o teme «lIpeobpazoBanue BbIpakeHU,
coJiepKaluX KBaJpaTHbIE KOPHI
6 | KoarponpHas pabota Ne 5 mo teme «Pemenne kBapaTHBIX YpaBHECHUI
7 | KoutponbHas padota Ne 6 mo teme «Pemienne qpoOHBIX paliioHaIbHBIX
YPaBHEHHIN
8 | KontponbHas padota Ne 7 mo teme «HucinoBbie HEpaBEHCTBA U X
CBOWCTBa»
9 | KonrponbHas pabota Ne 8 no teme «HepaBeHcTBa ¢ OJJHOM TEpEeMEHHOMN U
UX CHUCTEMBbI»
10 | KonTposbHas padora Ne9 mo teme « CTEIeHb C IENBIM ITOKa3aTeIeM»
11 | AamuHucTpaTUBHAs KOHTPOJIbHas padoTa 3a | moxyroaue
12 | KontposbHas padota Ne 1 mo teme «HeThIpexXyroabHUKI
13 | Kontponbras pabora Ne 2 1o teme «Ilnomamasy
14 | KontposbHas pabotra Ne3 mo teme «IIpu3Haku momao0usi TpeyroabHUKOBY
15 | Kontposnbhas padora Ne 4 1o teme « COOTHOIICHUSI MEKTy CTOPOHAMH U
yriaaMu IPsIMOYTOJIBHOTO TPEYTOJIbHUKAY)
16 | KontposbHas pabota NeS mo treme «OKpy>KHOCTBY
17 | UtoroBast agMUHUCTpAaTUBHAsL KOHTPOJIbHAs paboTa
TEMATHUYECKOE INTAHUPOBAHHUE
anredpa 9kiiacc
Tema Kou-Bo [HeneBble NPUOPUTETHI BOCIIUTAHUS
4acoB
KBaapaTuunas 22 Peanuzanus mKoabHBIMHU II€JaroraMu
byHKIus (18/4) | BocMTaTENBLHOTO MOTEHIIMAIA YPOKA
HpeArnoJiaraet cleayromuee:
I'eomeTpuueckas * YCTAHOBJICHUE JIOBEPUTEIHHBIX
BEPOSATHOCTb OTHOIIICHUIN MEXy YUYUTEJIEM U €To
YUYEHHKaMH, CIIOCOOCTBYIOIIUX
YpaBHenus u 14 MO3UTUBHOMY BOCHPUSITHIO yUAITUMUCS
HEPaBEHCTBA C OTHOM TpeOOBAHMI U TPOCHO yUUTEIs,
IepeMeHHO IPUBJICUCHUIO X BHUMAHUS K




YpaBHeHus U 17
HepaBeHCTBA C ABYMS
nepeMeHHbIMHU

IIporpeccun 15
JJIeMeHTbI 13

KOMOMHATOPUKH U
TE€OPUHN BEPOATHOCTH

o0cyxmaemMoii Ha ypoke HHpOpMaInu,
AKTUBHU3AINH WX TI0O3HABATEIHLHOMN

TSI TeIbHOCTH;

* MOOYXICHNE TIKOJLHUKOB COOTIOIATh Ha
ypOKe OOIICTPHUHATHIC HOPMBI TIOBECHUS,
TIpaBwJia OOIICHUS CO CTAPIIUMHU
(YyuuTensMH) U CBEpCTHUKAMU
(oOyyaromuMucst ), MPUHIUIBL y4eOHOU
JTUCITUTUTMHBI 1 CAMOOPTaHU3aIINN;

* IPUBJICUCHNE BHUMAHWSI IIKOJIBHUKOB K
[IEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
ypOKax sIBIICHUN, OpraHu3aius ux paboThl ¢
MOJIy4aeMOi Ha yPOKE COIUaIbHO
3HAYUMOM MH(MOpMAaIEl — UHUIIMUPOBAHUE
ee 00CY)KJICHHUsI, BRICKA3bIBAHUS YIAITIMHUCS
CBOETO MHEHHS TI0 €€ TTOBOTY, BEIPaOOTKH
CBOET0 K HEH OTHOIIICHMS,

* HCTOJB30BAHUE BOCIIUTATEIbHBIX
BO3MOXKHOCTEH coepKaHus y4eOHOTO
npeaMeTa yepes3 IEMOHCTPALUIO AETSIM
IPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO
MOBECHUS, TIPOSBICHUS YETOBEKOIIOOUS U
n00pOoCepACYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIHUX TEKCTOB ISl UTCHUS,
3aa4 JJIsl perieHus, mpoOJIeMHBIX
CUTYalMi 17151 00CY X AEHUS B KIIACCE;

* IPUMEHEHHE HA YPOKE HHTEPAKTHUBHBIX
dbopm pabOTHI ydaImxcs:
MHTEJUIEKTYaJbHBIX, AEJIOBBIX,
CUTYALIMOHHBIX UI'P, CTUMYJIUPYIOLIUX
NI03HABATEJIbHYI0 MOTHUBALIMIO IIKOJBHUKOB;
JUCKYCCUM, KOTOPBIE TAIOT yYalluMCs
BO3MOKHOCTH MPUOOPECTHU OTBIT BEACHUS
KOHCTPYKTHUBHOTO AHAJIOra; IPYNIOBOM
paboThI WK pabOThI B Mapax, KOTOpPbIE yyaT
IIKOJIbHUKOB KOMaHHOM padoTe u
B3aUMOJICUCTBHIO C IPYTUMH JIETbMH;

* BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP,
KOTOPbIE MOMOTat0T NOAJEPKATh
MOTHMBALUIO I€TEU K NOJYYEHNIO 3HAHUM,
HaJIa)KUBaHUIO ITO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH B KJIACCE,




NIOMOTaI0T YCTAaHOBJICHHUIO
n00poxenaTeabHON aTMoc(hepsl BO BpeMs
YPOKa,

* opraHu3anus me@crBa, HACTABHUYECTBA
MOTHUBHPOBAHHBIX U 3PYAUPOBAHHBIX
ydaluxcs HaJl UX HEyCIEeBaIOLUMMU
OJIHOKJIACCHUKAMH, JAIOIIETO IIKOJIbHUKaM
COLMAJIbHO 3HAYUMBIN OIBIT
COTPYJHMYECTBA U B3aUMHON TOMOILIY;

* MHULIMUPOBAHUE U MOJIEPKKA
UCCIIEI0BATEIBCKON AEATENBHOCTH
IIKOJILHUKOB B PaMKax pean3aluy UMU
UH/IMBHUIYAJIbHBIX U TPYNIOBBIX
UCCJIEI0BATEIBCKUX ITPOEKTOB, YTO J1ACT
IIKOJIBHUKAaM BO3MOXHOCTh IPUOOpECTH
HABBIK CAMOCTOSITEIbHOTO PEIICHUS
TEOPETUYECKON MTPOOIEMBbI, HABBIK
T€HEPUPOBAHUA U OPOPMIICHUS
COOCTBEHHBIX UJI€H, HABBIK YBAKUTEIBHOTO
OTHOIICHUS K UYXKUM HJICAM,
0(pOpMIIEHHBIM B paboTax Jpyrux
ucclieoBareseil, HaBbIK MyOIMYHOTO
BBICTYIUICHUS II€pe] Ay JUTOPUEH,
apryMEHTHPOBAHUS U OTCTauBaHUs CBOEH
TOYKH 3PEHUS.

IToBTOpEHME

Ucnerranus bepnyim

CiyyaiiHasi BeJIM4nHa

O0600611eHNE, KOHTPOJIb

21
(4/17)

TemaTH4ueckoe INIAHUPOBAHMUE 110 TCOMETPHUH 9 kJacc.

Tema

KoJu-Bo
YacoB

HeﬂeBBIe MNPHUOPHUTETHI BOCIIUTAHUA




BexTopsl. MeTox
KOOPAUHAT

18

CooTHO1IEHHE MEKTY
CTOPOHAMM M yIJIaMH
TPeyroJjbHUKA.
CkansipHoe
npou3BeeHue
BEKTOpPOB

11

JlIuHA OKPYKHOCTH U
IVIOIIA/Ib KPyra

12

JABuxenust

HauaJjbHbIe cBeeHus
U3 CTepeoMeTpHuH

10

Peanuzanus mKoJbHBIMY TIEarOTaMu
BOCITUTATEILHOTO TIOTCHIINAJIA YPOKa
IpeJnoiaraeT cieayroliee:

* YCTAaHOBJICHHUE IOBEPUTEITHHBIX
OTHOIIICHUI MEXTy YUIUTEIIEM U €TO
YYEHHKaMH, CITOCOOCTBYIOIIUX
MO3UTUBHOMY BOCTIPUSITHIO YUAIIIUMHUCS
TpeOOBAHUM U MPOCHO YUHUTEIS,
MIPUBJICYCHUIO NX BHUMaHUS K
o0OcyxmaeMol Ha ypoke nH(popMaIuu,
aKTUBH3AILIMU UX MO3HABATEIHLHOM
NeSTeTLHOCTH;

* NOOYXACHUE IKOJILHUKOB COOJIIOAaTh Ha
ypOKe OOIIETPUHATHIE HOPMBI TIOBEICHHS,
npaBuiia OOIICHHS CO CTAPIIUMHU
(YuuTensiMu) U CBEpCTHUKAMU
(oOy4arommuMHuCs ), MPUHIUTIBI YIeOHOU
JTUCIUTUIMHBI U CAaMOOPTaHU3AIINH;

* MPUBJICYCHUE BHUMAHUS TKOJIHLHUKOB K
IIEHHOCTHOMY acCIeKTy U3y9aeMbIX Ha
ypOKax sSIBJICHUIA, OpTaHU3aIHsI UX PaOOTHI
C TIOJTy4aeMOi Ha YPOKE COIUATBHO
3HAUYUMOM HH( OpMaIen —
WHUIIMAPOBAHUE €€ 00CYKICHUS,
BBICKA3bIBAaHUS yUAITUMUCS CBOETO MHEHUS
0 €€ MOBOJY, BEIPAOOTKH CBOETO K HEM
OTHOIIEHUS;

* HCIIOJIb30BaHNUE BOCITUTATEIBHBIX
BO3MOXKHOCTEH CoJiepKaHHUs y4eOHOTO
MpeaMeTa yepe3 JEMOHCTPAIUIO IETIM
MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBEJICHUS, TIPOSIBIICHUS YETIOBEKOIIOOUS 1
JT0OpOCEePASIHOCTH, Yepe3 Mo 100P
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTCHUS,
3a/1a4 I PEIIeHs, MPOOJIEMHBIX
cuTyanui st 00Cy»KIeHusl B KJlacce;

* IPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX
dbopM pabOTHI yUaluxcs:
MHTEIJICKTYalbHBIX, IETOBBIX,
CUTYAIIMOHHBIX UTP, CTUMYJTHPYIOITUX
MMO3HABATEIIbHYI0 MOTHUBAIIHIO
IITKOJIbHUKOB; TUCKYCCUH, KOTOPBIE TAl0T




Y4YaIMMCsl BO3MOKHOCTb TPUOOPECTH OIBIT
BEJICHUS KOHCTPYKTUBHOIO IMAJIOra;
IpyNIoOBOi paboThI UM pabOTHI B Mapax,
KOTOPBIE y4aT MIKOJIbHUKOB KOMaHIHOM
paboTe U B3aMMOJIEUCTBHIO C IPYTUMH
J€TBMU;

* BKJIIOYEHHUE B YPOK UI'POBBIX IPOLENYP,
KOTOPbIE IOMOTAI0T NOAJIEPXKATh
MOTHBALMIO JI€TEW K NTOJYYEHHIO 3HAHUM,
HaJa>XKMBaHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJlacce,
MIOMOTAIOT YCTAHOBJICHUIO
n00poskenaTeabHO aTMochepbl BO BpeMs
Ypoxa,

* opranuszanus medcrsa, HACTABHUYECTBA
MOTHUBUPOBAHHBIX U 3PYAHUPOBAHHBIX
YYAILMXCS HAJl X HEYCHEBAIOIIUMHU
OJIHOKJIACCHUKAMM, JTAIOIIEr0 IKOJIbHUKAM
COL[MAJIbHO 3HAYNMBIN OITBIT
COTPYIHHMYECTBA U B3aUMHOM TOMOLIY;

* HTHULIMMPOBAHUE U MTOAJICPHKKA
UCCJIEN0BATENBCKON AEATENBHOCTH
IIKOJIbHUKOB B PaMKax peajiu3aliid MU
WHIUBUYAIbHBIX U TPYIIOBBIX
UCCJIEI0BATENBCKUX MTPOEKTOB, YTO 1aCT
IIKOJIbHUKAaM BO3MOKHOCTh IPHOOPECTH
HaBbIK CAMOCTOSITEIBHOTO PEUICHUS
TEOPETHUUYECKOU MPOOJIEMBI, HABBIK
reHepupoBaHus U 0ohopMIICHUS
COOCTBEHHBIX HJI€H, HABBIK YBAKHUTEIBbHOTO
OTHOLIEHUS K YYKUM UM,
0(OpPMIICHHBIM B paboTax APYTHUX
uccieaoBaTesNel, HaBbIK MyOJIUYHOTO
BBICTYIUICHHUS IIEpe]] Ay IUTOPUEH,
apryMEHTUPOBAHMS U OTCTaUBAHMS CBOEH
TOYKH 3PEHUS.

IToBTOpenue. Pemenue
3aaa4

KoHTponbHbIX paboT B TeueHue roga — 15, 3 HUX TpU aJIMUHUCTPATUBHBIC

(cTrapToBasi, pyOeKHasi 1 UTOTOBas).




[IpomesxyTouHas arTecTanus NpoBOAUTCA B POpME TECTOB, CAMOCTOSITEIbHBIX,
MIPOBEPOYHBIX pa0OT M MATEMATHYECKUX TUKTAHTOB.

[lepedenb 00s3aTENbHBIX KOHTPOJIBHBIX padOT:

Ne | Tema KOHTPOJILHOU PabOTHI

1 | CrapToBbIil KOHTPOJIb

2 | KontponbHas pabota Nel no teme «DyHKMH 1 Ux cBoiicTBa. KBanpaTHbIii
TPEXUJICH»

3 | KontponsHas padota Ne2 o teme «KBaapaTtuyHas u ctenieHHasi HyHKIIHSD)

4 | KonrpoabHas padora Ne3 no teme «YpaBHEHHs U HEPABEHCTBA C OJIHOM
IIEPEMEHHOI

5 | KontponsHas padota Ne4 1o teMe «YpaBHEHUS U HEPABEHCTBA C ABYMS
MIEPEMEHHBIMUY

6 | KoarponpHas pabota Ne5 mo teme «ApudmeTrdeckast mporpeccus»

7/ | KonTponbHas pabota Ne6 o teme «I'eomerpuueckas mporpeccus»

8 | KonTtponbHas padora Ne7 o teme «2neMEeHTbl KOMOMHATOPUKU U TEOPUU
BEPOSTHOCTH

9 | AxiMHHHCTpaTUBHAsI KOHTPOJIbHAs padoTa 3a | monyroaue

10 | KontponbHas pabota Nel 1o teme «BekTopbi»

11 | KontposbHas padora Ne2 no teme «Metoa KoopAUHAT

12 | KontposbHas pabota Ne3 1o teme «PemieHne TpeyroJbHUKOBY

13 | Kontposnbnas pabota Ne4 mno teme «/[immHa OKpYy»KHOCTH U TIJIOMIA b KPYTay

14 | KontposbHas padota Ne5 mo Teme «/IBrkeHue»

15 | UtoroBasi anMUHHCTpAaTUBHASI KOHTPOJIbHAS paboTa
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