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IHosicHuTe/IbHAA 3aIIMCKA.

1.1 Cratyc nporpammsl

Pabouass mporpamma mpeamera «AJdredpa» mias 9 kmacca UOY «MexayHapoaHas IIKOJIa
AJUIA TIPUMA» na 2019-2020 yueOHbIii roa siBiIsl€TCS HOPMATUBHBIM JOKYMEHTOM, NpEAHAa3HAYE€HHBIM
JUId  pealu3alud TpeOOBaHMM K MHMHUMYMY COJEpKaHUs OOy4eHHS M YPOBHIO IOATOTOBKH
00yJaromerocs Mo mpeaMeTy «Ajredépa» B COOTBETCTBUU ¢ Y4eOHbIM mianoM YOV «MexayHapoaHas
mkona AJIJIA TIPUMA» na 2019-2020 yaeOHbIit To.

Jannas pabouas mporpamMma pa3padoTaHa B COOTBETCTBUM C METOJUYECKUMH PEKOMEHIALUSIMU
MunucrepcTBa 00pazoBanust U Hayku PO o pa3paboTke pabo4yux IporpaMM, a TakKe B COOTBETCTBUU C
uensiMu v 3anadamu  llporpammbl pazButus YOV «Mexnaynapoanas mkona AJIJIA [TPUMA» u
YUUTBIBAE€T OCHOBHBIE IIOJIOXKEHHUS MporpamMMmbl (TpeOOBaHUS COLMAIBHOIO 3aKa3a, TpeOOBaHUS K
BBIITYCKHUKY, IIETTH U 33J]a4i 00pa30BaTeIbHOTO MPOoLecca, 0COOEHHOCTH YU€OHOTO MJIaHa MIKOJIBI).

Pabouas mporpamma mo aiaredpe st 9 Kjacca pazpaboTaHa Ha OCHOBE CIEIYHOLIMX
HOPMAaTHBHO-NIPABOBBIX TOKYMEHTOB!

° 3akoH «O0 obOpazoBanuu B Poccuiickoii @enepaunm» ot 29.12.2012 roga Ne273-D3,
cT.32. m.2.7.

° ®DenepanbHbIi 0a3UCHBIN y4eOHBIH M1aH 0011e00pa30BaTENbHBIX YUPEKICHHA.

° QenepanbHbIl MEepeYeHb YYEOHWKOB, YTBEPXKACHHBIM mpukazoM MwuuoOpHayku PO,
PEKOMEHIOBAaHHBIX  (HOMYIICHHBIX) K  HCIOJIB30BaHMIO B  00pa3oBaTeNIbHOM  Mpolecce B
o0mreoOpazoBarenbHbIX yupexaeHusax Ha 2019/2020 yuebnblit ro.

° Y4eOHO-MeTOAMYECKNH KOMILIEKT: «Auredopa 9 », apr.kosiekTuB Makapbiues 10.H.
U Jp. peKOMeH10BaHHbI Mmunucrepcrsom o0pa3oBanusi U Hayku P®.

° YcraB u oOpasoBatenbHbie mporpamMmbl YOV «MexnayHnaponnas mikona AJIJIA
[MPUMAY,ITonoxxenne o paboueil mporpamme mnemarorudeckux padotHukoB YOV «MexayHapomHas
mikona AJIJIA TIPUMA» (ITpuka3 Ne 2.1 ot 28.08.2018 r.).

Hannas pabouast mporpamma 1o ajreope ajs 9 kiaacca pazpadoTraHa B COOTBETCTBHH:

e C TpeboBaHMSIMH (enepaTbHOTO TOCYIApPCTBEHHOTO 00pa30BaTENBHOTO CTAaHIAApTa OCHOBHOTO
obmiero obpazoBanus (PenepanbHblil rocy1apCcTBEHHBINH 00pa30oBaTeIbHbIN CTaHIAPT OCHOBHOI'O
oOuiero oopaszosanus. - M.: [Ipocsemenue, 2011)

e ¢ TpedoBanusaMu KoHuenuum pa3BuTHSI MaTeMaTHdeckoro ooOpasoBanuss B P® (or 24
nexadps 2013r. Ne2506-p.);

e ¢ pexkoMeHAanusAMH aBTOpPcKoi nporpammsel (MakapbryeB FO.H. u ap., «M3y4enne anredopsni
B 7-9 kinaccax». — M.: [IpocBemenue, 2015.);

e ¢ pexomenaanusimMu Ilporpammel o0meodpaszoBaresabHbIX yupexaenuil. (T.A.Bypmucrposa.
Auareopa. CoopHuk padounx nporpamm 7-9 kiaaccol. M.: IIpocsemenne, 2014 rox);

e ¢ BosmoxkHOcTAMH YMK «Auarepa 9 kaace». ABT. kosuiekTuB: Makaperyes FO.H. u ap. —
M.: IlpocBemenne, 2017.

Paboyas mporpaMMa BBIIIOAHSIET BE OCHOBHBIE (DYHKITHU:

®  Uugopmayuonno-memoouueckasn (I)YHKI_[I/ISI MO3BOJIACT BCEM YYaCTHHUKAM O6p330BaTeJ'ILHOFO mnmpomnecca
IIOJIYYUTh NPCACTABICHHUE O IICIIAX, COACPKAHUU, obm1ei CTpaTeruu O6ylleHI/I$I, BOCIIUTAaHUA H
Ppa3BUTHA yHallIUXCA CPpEACTBAMU JaHHOT'O y‘-IC6HOI‘O npeameTa.

®  Opzanu3auuoHHO-NIAAHUDYIOWAA (I)yHKL[I/IH npeaycMaTpuBacT BBIACIICHUEC JTaIlOB O6yquI/I}I,
CTPYKTYPHUPOBAHHUEC yqe6H0ro Marc€puaia, OIpeaAcCICHUE €ro KOJINYCCTBECHHBIX U KaYCCTBCHHBIX
XapakKTCPpUCTUK Ha KaXJIO0M M3 O3TalloB, B TOM YHUCIC I COACPKATCIBHOTO HAIIOJIHCHUA
HpOMe)KYTO'-IHOI\/’I aTTeCTalluy y4yaluxcs.



I'1aBHO# 1eJIbI0 MIKOJBHOIO 00pPa30BaHUM SBIISICTCS Pa3BUTHE PEOCHKA KaK KOMIIETCHTHOM
JUYHOCTH ITyTeM BKJIIOYCHHUS €ro B Pa3IMYHBIC BUJBI IIEHHOCTHOW YEIOBEYECKOU JCSITEILHOCTH: yueoa,
MO3HaHWE, KOMMYHHKAIMs, MpodecCHOHANbHO-TPYIOBOM  BBIOOp, JIMYHOCTHOE CaMOpPa3BUTHE,
[IEHHOCTHBIC OPHUEHTAIMU, IMOWCK CMBICIOB KH3HeAesTenbHocTH. C  3THX mMO3uIiui  oOydeHue
paccMaTpuBaeTCsl KakK IMPOLECC OBIAJCHUS HE TOJBKO ONpEAENIEHHOW CyMMOW 3HAaHUW U CHCTEMOMU
COOTBETCTBYIOIIMX YMEHHI U HABBIKOB, HO U KaK MPOIECC OBJIAJICHUSI KOMIIETEHIUSIMHU. JTO OMPEIEITHIO
ey 00y4eHHsl MATeMATHKe B OCHOBHOM LIKOJIe:

1) B HANPAaBJIEHUH JUYHOCTHOIO Pa3BUTHUA

®pa3BUTHE JIOTUYECKOTO M KPHUTHUYECKOTO MBIIUICHHUS, KYyJIbTypbl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

¢ hopmupoBaHUE Y ydalIUXCAd MHTEUIEKTYaJlIbHOM YeCTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTU K
MPEOOICHHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINUX M3 OOBIIEHHOTO OIBITA;

® BOCITUTAaHUE KAueCTB JIMYHOCTH, OOCCIICUMBAIONINX COLHMAIBHYI0 MOOHIBHOCTH, CIOCOOHOCTH
MPUHUMATH CAMOCTOSITENIbHBIE PEIICHUS;

e popMupoBaHME KA4YEeCTB MBIIUICHUS, HEOOXONMMBIX Ui aJanTallid B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIIECTBE;

® pa3BUTHE UHTEPECA K MATEMAaTUYECKOMY TBOPUYECTBY U MATEMATHYECKUX CIIOCOOHOCTEI;

2) B MeTalpeJIMeTHOM HANPaBJIeHUHU

e hopmupoBaHuE MpeACTaBIEHUH O MaTeMaTHKE KaK 4YacTH OOMIEYeIOBEYECKOW KYyIbTYphI, O
3HAUMMOCTHU MaTEMAaTHKHU B Pa3BUTHH LIUBUIN3ALMU U COBPEMEHHOIO OOIIECTBA;

epa3BUTHE TMPEACTABICHUH O MareMaTHke Kak ¢opMe ONUCaHUs W METOAE IO3HAHHS
JIEHCTBUTEIILHOCTH, CO3/IaHUE YCIIOBUU JJIsi MPUOOPETEHHS MEPBOHAYAIBHOTO OMBITa MAaTEMATHYECKOTO
MOJICTTUPOBAHUS;

e popmupoBaHue OOMMX CHOCOOOB HHTEIEKTYaIbHON JAESTENbHOCTH, XapaKTEepHBIX IS
MaTEMaTUKH W SIBJISIOLIUXCS OCHOBOM TMO3HABATENBHOW KYJBTYpPbI, 3HAYUMOMN ISl pa3IuvHbIX chep
YeJI0BEYECKON JesITeNbHOCTH;

3) B NIPeIMETHOM HAIIPaBJIeHUU

® OBJIAJICHUE MATEMAaTUYECKUMH 3HAHUSAMH U YMEHUSMU, HEOOXOJAMMBIMH [UJISl TPOOJIKEHUS
oOydeHHs B cTapiied IIKOJe HJIM WHBIX OOIIe00pa3oBaTENbHBIX YUPEKACHUSX, H3YyUEHUS CMEKHBIX
JTUCIUTIIINH, TPUMEHEHUS B TTIOBCEHEBHOM KU3HU;

eco3manne (QyHAaAMEHTa JUIsi MaTEeMaTUYeCKOro pa3BUTHS, (OPMHUPOBAHUS MEXAHH3MOB
MBIIUIEHUS, XapaKTEPHBIX JJI1 MATEMATUUECKOU JIEATETbHOCTH.

Pabouas nmporpamma 1o anredpe ayig 9 kimacca pazpaboTaHa Ha OCHOBE MPUMEPHOM MPOTPaMMBI
OCHOBHOTO 0011ero o0pa3oBaHMs IO MaTeMaTHKE C yd4eToM TpeOoBaHHM  (¢eaepantbHOr0 KOMIIOHEHTa
['ocyaapcTBeHHOro 00pa3oBaTEIbHOIO CTaHJIApTa OCHOBHOIO oOIIero oOpa3oBaHHs MO MaTeMaTHKE C
HCITOJIb30BAHNEM PEKOMEHIALNI aBTOPCKON IIPOrpaMMBbl

IO.H. MakapsiueBa. (IIporpamma mno anrebpe, aBt. FO.H. Makapsiue, H.I'.Munmtoxk,
K.M.Hemxos, C.b.CyBopoBa, B cOopHuke «Ainredpa. [IporpaMmsl 00111€00pa30BaTEIbHBIX YUPEKICHUI.
7-9 xnaccel. CocraBurens T.A.bypmuctposa, usa. «IIpocsemenue», 2009 r.)

B paboueii mporpamMMe yuTeHbl HJeM M MoyokeHHs KoHuenuum 1yXOBHO-HPAaBCTBEHHOTO
pa3BUTHS W BOCIUTAHMS JIMYHOCTH TpaxaaHuHa Poccuu, mporpammbl pa3BUTUS U (POPMUPOBAHUS
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUN, KOTOPBIE 00eCTIeunBaOT (POPMUPOBAHNE POCCHICKOMN TPaXKIaHCKON
UJCHTUYHOCTHU, OBJIA/ICHUE KJIIOYEBBIMU KOMIIETEHLUSMHU, COCTABIIAIOIIMMU OCHOBY Ul CaMOpa3BUTHSA
00y4aromuxcsi, KOMMyHUKAaTUBHBIX Ka4€CTB JINYHOCTH.



MecTto yueoHOro npeamera «AJjredpa -9» B yueOHOM IJIaHe

PabGouass mporpamma KOHKPETHU3UPYET COJEp)KAHUE TMPEAMETHBIX TeM 00pa30BaTEIIbLHOTO
CTaHJapTa, JaeT pachpeieiieHne y4eOHBIX YacoB MO pa3jenaM U TemMam Kypca. OHa paccunrtana Ha 102
yaca u3 pacuera 3 yueOHBIX Yyaca B HEJIEIIIO.

Ilpoepamma coomeemcmayem yuebHuxy «Aneeopay ons 9 kiacca obueobpazoeamenvbHblx yupedcoeHull /
FO.H. Makapwviues, H.I'. Munowk, K.H. Hewkos, C.b. Cysoposa IO.H.

B xome mpenogaBanusi anrebpel B 9 kiacce cieayer oOpaiiath BHHMaHHWE HA TO, YTOOBI YYCHUKH
OBJIAJICBAIM yMEHHUSIMH O0O0Iley4eOHOro XapakTepa, pa3HOOOpa3HbIMU CHOCOOAMU JESTENbHOCTH,
nproOpeTatu OIbIT:

* IUIAHUPOBAHMSI U OCYILIECTBJICHUS AQITOPUTMHUYECKON [EATEIbHOCTH, BBIMOJIHEHUS 3aJaHHBIX U
KOHCTPYHPOBAHHUSI HOBBIX aJITOPUTMOB;

* pemieHHs] pa3HOOOpa3HBIX KIACCOB 3a/Jay U3 Pa3jMYHBIX pa3[elioB Kypca, B TOM 4HCIE 3ajad,
TPEOYIOIINX

MOKCKA IyTH U CIIOCOOOB pPEIICHHUS;

* HCCIIEIOBATENbCKOW JEATENbHOCTH, pa3BUTHS UJACH, IPOBEICHUS OSKCIIEPHUMEHTOB, 0000IIEHUS,
MOCTaHOBKU U ()OPMYJIMPOBAHUS HOBBIX 3a]1a4;

* SCHOr0, TOYHOTO, TPAMOTHOTO U3JIO)KEHHS CBOUX MBICIEH B YCTHOM W MHChMEHHOH (opme,
UCIIONIb30BAaHUSl PA3JIMYHBIX SI3BIKOB MAaTEMaTUKU (CIIOBECHOTO, CHUMBOJIMYECKOTO, TIpadUyecKoro),
CBOOOIHOTO TIEpexo/ia

C OJTHOTO SI3bIKa Ha JAPYTOH s WILTIOCTPAllUU, HHTEPIPETALlMU, apTYMEHTAIUN U TOKA3aTeIbCTBA;

* MPOBEJICHUS JOKA3aTEIILHBIX PACcCyKICHUH, apryMEHTAIH, BBIIBUKCHHS THIIOTE3 U UX 00OOCHOBAHHS,

* IOMCKa, CHCTeMAaTU3alli1, aHAIIN3a U KJIacCU(PUKAIUU HHPOPMAIINH, UCIIOIB30BaHUs Pa3HOOOPA3HBIX
WH(OPMAIIMOHHBIX HCTOYHUKOB, BKJIOYAs Y4YEOHYI0O U CIPABOYHYIO JIUTEPATypy, COBPEMEHHBIC
uH(}OPMaIMOHHBIE TEXHOJIOTHH.

Ilesan Kypca
W3yuenne MaTeMaTHKX B OCHOBHOM IIKOJIE HAIIPABIICHO HA JOCTIKEHHUE CIIETYIONINX IIeIeit:
1) 6 nanpagnenuu 1uuHOCMHO20 pazeumus
®  pa3BUTHE JIOTMYECKOTO M KPUTHYECKOTO MBILIUIEHUS, KYyJIbTYphl pPEYM, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;
e  (opmMupoBaHUE y ydaluxcsi UHTEIIEKTYaTbHOM YECTHOCTU U OOBEKTUBHOCTH, CITIOCOOHOCTH
K [IPEO0/I0JIEHUIO MBICIIUTENbHBIX CTEPEOTUIIOB, BEITEKAIOLINX U3 OOBIICHHOTO OIbITA;
e  BOCHHMTaHHUE Ka4eCTB JMYHOCTH, 00ECIEUNBAIOLINX COLUANBHYI0 MOOMIBHOCTh, CHOCOOHOCTh
IMPpUHUMAaTh CaMOCTOATCIbHBIC PCUHICHU S,
o (1)0pMI/IpOBaHI/I€ Ka4yeCTB MBINIIJIICHUA, HCO6XOI[I/IMI)IX Ajdg  aganTagii B COBPEMEHHOM
nH(}OPMAaLIMOHHOM OOLIECTBE;
®  pa3BUTHE WHTEpeca K MATEMAaTUIECKOMY TBOPUECTBY U MATEMATUYECKHX CIIOCOOHOCTEH.
2) B memanpedmemnom Hanpasienuu

e (opMHUpOBaHME TMPEJCTABICHUN O MaTeMaTHKe KaK 4acTH OOIIEeYeTOBEUYECKOW KYJIbTYpBI, O
SHAYMMOCTHU MATCMATHKHU B PaA3BUTHU LHUBUIIN3allUU U COBPEMEHHOT'O 06HICCTBa;

® Ppa3BUTUC HpCJICTaBJ'ICHI/Iﬁ O MaT€eMaTHuKE Kak q)OpMC OIIMCaHus1 " METOAC ITO3HAHUA
JeWCTBUTENFHOCTH, CO3JlaHHe YCJIOBUH Ui NpUOOpEeTEeHHs MEepBOHAYAILHOTO OIbITa
MAaTEMaTUYCCKOTO MOACIINPOBAHUAA;

e (opmupoBaHue 00X CHOCOOOB HUHTEIIEKTYaJbHOM JESATENIbHOCTH, XapaKTEpHbIX IS
MaTEMaTHKU U SBJISIOLINXCS OCHOBOM MO3HABATENIbHOW KyJbTYphl, 3HAUUMOM [T pa3InYHbIX
cdep 4eoBEeYECKOM ACATEIHHOCTH.

3) B npeomemnom nanpasnenuu:




® OBJIAJICHHE MAaTEMAaTHUYECKUMU 3HAHUSAMHU U YMEHUSAMH, HEOOXOAUMBIMU AJISl POJOTKEHUS
0o0yuyeHHs B CTapIIei IIKOJIe WM UHBIX 00111e00pa30BaTENbHBIX YUPEKICHHUIX, U3YUCHUS
CMEKHBIX JUCLUIUIMH, IPUMEHEHUS B IOBCEITHEBHOM JKU3HH;

e co3aaHue pyHIAMEHTa JUIl MaTEMaTHYeCKOro pa3BUTHs, (POPMUPOBAHHS MEXaHU3MOB
MBIILUIEHUS], XapaKTEPHBIX JIJIs1 MAaTEMAaTUYECKOUN EATEIbHOCTH

3anaqu HnpeamMeTa.

1.

Pa3BUTH MPEJICTABICHUE O YUCIIC U POJIH BBIYHCICHUH B UEJIOBEUECKOW MPAKTUKE; CHOPMHPOBATH
MPAKTUYECKUE HABBIKU BBITIOJIHEHUS YCTHBIX, MMCbMEHHBIX, MHCTPYMEHTAIbHBIX BHIYMCICHUH,
pa3BUTH BBIYUCIUTEILHYIO KYIBTYPY,

OBJIQJICTh CHMBOJIMYECKHM SI3BIKOM aIreOpsl, BEIpaboTaTh (hopMabHO-ONIEpaTHBHBIC

aJIT eraI/I‘IGCKI/Ie YMCHUA 1 HAYYUTHCA IPUMCHATH UX K PCHICHUIO MATEMATUYCCKUX U
HeMaTeMaTHUYECKHUX 3a/]aY;

U3y4YUTh CBOMCTBA U rpauku 3eMeHTapHBIX (DYHKIMHA, HAYyYUTHCS UCIIOIB30BATh
(GyHKIMOHATLHO-TpadUUECKHUE MPECTABICHUS ISl OTIMUCAHMS M aHAJIM3a peabHbIX
3aBUCHUMOCTEI;

MOJIYYUTh IPEACTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJTbHOM MHUPE M O Pa3IMYHBIX
crocobax ux U3y4eHust, 00 0COOEHHOCTSAX BHIBOJIOB U IIPOIHO30B, HOCSALINX BEPOSATHOCTHBIN
XapakTep;

Pa3BUTB JIOTUYCCKOC MBIIIJICHUC U PEYb — YMCHUSA JIOTUYCCKHU O6OCHOBI)IBaTI> CYKACHUA,
MPOBOJUTH HECIIOKHBIE CUCTEMATU3aIlMU, IPUBOIUTH TPUMEPHI, UCIIOJIH30BATh PA3JIUYHBIE S3bIKU
MaTeMaTUKH (CIOBECHBII, CHMBOJIMYECKUM, TpadUUecKuil) IUisl WIUTFOCTPALlUU, UHTEPIPETaLiH,
apryMEeHTaluU U JOKa3aTelbCTBA;

C(bOpMPIpOBaTI) MMpeaACTaBJICHUA 06 HN3YYaCMBIX IIOHATUAX U MCTOJaX KaK BOKHEUIIINX cpeacTBax
MaTeMaTU4YeCKOTr0 MOJICITUPOBAHUS PEAIbHBIX MPOIECCOB U SIBICHUM.

N3yuenmne mateMaTku B 9 Ki1acce HampaBiieHO Ha (POPMUPOBAHKE CICAYIONIUX KOMITETCHIIN:

. y4eOHO-TI03HABATEITHHOI;

° LIEHHOCTHO-OPUEHTALMOHHOM;
J pediiekcuBHOM;

. KOMMYHHKATHUBHOI;

. WH(POPMAITOHHOI;

o COLIMATTBHO-TPYIOBOM.

Marematuueckoe 06pa30BaHHe B MKOJIC CTPOUTCA C YYUYETOM IMNPHUHOUIIOB HCIPCPLIBHOCTU

(u3yuyeHHue MaTeMaTHKU Ha MPOTSIKEHUU BcCeX JeT OO0ydeHus B IIKOJIE), MPEEeMCTBEHHOCTU (ydeT
MOJIOKHUTEIBHOTO OIBITA, HAKOIUIEHHOTO B OTEYECTBEHHOM M 3a pPYOEKHOM MaTeMaTHYeCKOM
00pa3oBaHNM), BapUATUBHOCTU (BO3MOXKHOCTH pEaM3allii OJHOTO W TOTO K€ COJEpKaHHs Ha 0aze
pa3IMYHBIX HAYyYHO-METOJAMYECKMX TMOJX0/I0B), AupdepeHunanuu (BO3MOXKHOCTh IS YYalUXCs
MOJly4yaTh MaTEeMaTHUYeCKyIO0 IOATOTOBKY Pa3HOIO YPOBHS B COOTBETCTBHMU C UX WHIWBUIYAJbHBIMU
OCOOCHHOCTSIMHU).

TpebGoBaHus K YPOBHIO NOATOTOBKHU YYALIUXCSH:

B pezynomame usyuenusn Kypca anzeopwt 9 knacca odyuaoujuecs 00134cHbl:

3HATH/MMOHUMATDH

CYILIECTBO MOHATHS MAaTEMATUYECKOTI0 10KA3aTEIbCTBA; IPUMEPBI 10KA3aTEIIbCTB;
CYILIECTBO MOHATHUSA aJrOPUTMA; IPUMEPHI AITOPUTMOB;
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KaK MHCIONBb3YIOTCA MaTeMaThdeckue (OopMyJbl, YpaBHEHUS U HEPaBEHCTBA; NPUMEpPbI HX

IIPUMEHEHHUS Ul PEIICHUS MaTEMaTHYECKUX U TPAKTUYECKUX 3a/1a4;

KaKk MaTeMaTU4yecKH OIpeaeseHHble (YHKIMA MOTYT OIMCHIBAaTh pealbHble 3aBHUCUMOCTH;

IIPUBOJIUTH IIPUMEPBI TAKOTO OIUCAHMS;

KaK MOTPeOHOCTH MPAKTHKH MPUBEIH MAaTEeMAaTHYECKYI0 HAyKy K HEOOXOIMMOCTH paCIIUPEHUS

IIOHSATHSI YUCIIA;

BEPOATHOCTHBIM  XapaKTep MHOTUX 3aKOHOMEPHOCTEM OKpY)KaloIero MHpa; [pUMEpbI

CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

KakuM 00pa3oM TeOMETpUsi BO3HUKIA W3 TNPAKTUYECKUX 3aJad 3eMIIEMEepusi;  MPUMEpPHI

reOMETPHUECKUX OOBEKTOB U YTBEPHKAECHUI O HUX, BaXKHbIX JJIs IPAKTUKY;

CMBICJI ~ MJealu3alliy, I[O3BOJSIOIIEH  pemarb 3aJa4d  peajbHOM  JIEHCTBUTEIIBHOCTU

MaTeMaTUYEeCKUMHU METOJIaMH, IPUMEPbI OINOOK, BO3HUKAIOIUX [IPU UICAIHU3ALINY;
APUOMETUKA

yMeThb
BBIMIOJIHATh YCTHO apH(PMETHYECKUE JCHCTBHUSA: CIOXKEHHE M BBIYMTAHHE JBY3HAYHBIX YHCENT U
ACCATUYHBIX ;[p06el‘/'1 C IBYMs 3HaKaMH, YMHOXCHHC OJHO3HAYHBIX YHCCII, apI/I(I)MeTI/I‘-IeCKI/IC
oreparyu ¢ 00BIKHOBEHHBIMH APOOSIMU C OTHO3HAYHBIM 3HAMEHATEIIEM U YHUCITUTEIIEM,;
NEPEXOAUTh OT OAHOH (POPMBI 3aMKUCH YHCEN K APYTOH, MPEICTABIATH AECATUYHYIO APOOh B BHJIE
OOBIKHOBEHHOH M B MPOCTEHINUX CiIydasx OOBIKHOBEHHYIO B BHUJIEC JCCATHYHOM, MPOLIEHTH — B
BUZe IpoOu M 1OpoOb — B BHJAE TPOIEHTOB; 3alMCHIBaTh OONBIIME M Maible 4YHCIa C
HCIIOJIb30BAHUEM IICIIBIX CTEIICHEH IECITKHU;
BBITIOJIHATH apI/I(i)MeTI/ILIeCKI/Ie I[CflCTBI/I?[ C pallMOHAJIbHBIMH YUCJIaMU, CPAaBHUBATb pPallMOHAJIbHLIC
U JICHCTBUTEbHBIC YHCIIA; HAXOAWTh B HECIOXHBIX CIydasx 3HAYCHUS CTEINEHEH ¢ IeIBIMH
IIO0Ka3aTcIsIMU U KOpHefI; HaXO0OIUTh 3HAYCHUSA YN CIIOBBIX BI)Ipa)KeHI/If/'I;
OKPYTJIAThH IEJIbIC YUCIIA U ICCITUYHBIC IPOOU, HAXOIUTh MPUOIMIKCHUS YUCEN C HEAOCTATKOM H C
I/I36BITKOM, BBIIIOJIHATH OLUCHKY YHCIIOBBIX BI)Ipa)KeHI/H\/JI;
M0JIb30BaThCsl OCHOBHBIMHU €AMHHUIIAMH JTHHBI, MACChI, BDEMEHH, CKOPOCTH, ILIOMIAIH, 00beMa;
BBIpaXKaTh 00Jiee KPYITHBIE SIUHUIIBI Yepe3 0oJiee MEeIIKHe U Hao0OopoT;
peliath  TEKCTOBBIC 3aja4yd, BKIOYas 3agadd, CBS3aHHBIE C OTHONICHHEM M C
MMpONMOpHUOHAJIbHOCTBIO BEJIMYHH, IIpO6$IMI/I " NpOLCHTaAMU;
UCTOJIB30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHS B TPAKTUYECKOH JICATEIILHOCTH U
HOBCGHHGBHOI\/’I JKU3HU OJIA:
- pCIICHUS] HECJIOKHBIX MPAKTHYECKMX PACUETHBIX 3a/lady, B TOM YHUCIIE C HCIOJIb30BAaHHEM IPH
HEOOXOJIMMOCTH CIIPABOYHBIX MAaTEPHAJIOB, KAIBKYJISITOPa, KOMITBIOTEPA;
- YCTHOfI MNPUKUAKA W OLCHKH PE3yJibTaTa BI)I‘-II/ICJ'ICHI/II\/'I; IMPOBEPKH pPE3yJibTaTa BBIYMCIICHHUA C
UCTIOJIb30BAaHUEM PA3JINYHBIX IPUEMOB;
- UHTEPIPETALUN PE3YyJIbTaTOB PEUICHUS 3a7a4 C y4€TOM OIPAaHMYEHUMN, CBA3AHHBIX C pEaJIbHBIMHU
CBOWCTBAMH pacCMaTPUBAEMbIX MPOIECCOB U SIBJICHUIA,

AJI'EGPA

COCTaBIISATh OYKBEHHBIC BBIpaXCHUS W (OpPMyNIBI TO YCIOBUSAM 3aj1ady; OCYIICCTBIISTH B
BBIPAXKCHUAX U (bopMynax YU CIOBBIC MMOACTAHOBKH U BBIIIOJHATH COOTBETCTBYIOIIHNE BBIYHUCIICHUA,
OCYIIECTBIISATh TIOJICTAHOBKY OJHOTO BBIPOKEHHUS B JPYroe; BbIpaXaTh u3 (GOpMYyN OJHY
MEPEMEHHYIO Yepe3 OCTabHbIC,

BBINOJIHATh OCHOBHBIC JCUCTBUS CO CTEICHSIMHU C LEIBIMH ITOKa3aTeJIIMU, C MHOTOWICHAMHU U C
aﬂre6paI/IquKI/IMH )Ip06$[MI/I; BBIIIOJIHATE PA3JIOKCHUE MHOI'OYJICHOB HAa MHOXKHUTECIIN,; BBIIIOJTHATH
TO/IECTBEHHBIE MPEOOPA30BAHUS PALIMOHATIBHBIX BBIPAKEHHIA,

IIPHUMCHATH CBOMCTBA apI/I(bMeTI/I'—IeCKI/IX KBaaApaTHBIX KOpHefI JIs1 BBIYHUCJIICHUS 3HAa4YECHUH u
peoOpa3oBaHUI YMCIIOBBIX BBIPAKCHUH, COIEPIKAIINX KBAIPATHBIC KOPHHU;

peumaTtb J'II/IHeI\/'IHI)Ie, KBaApPaTHBIC YpPaBHCHUA W pallOHAJIBHBIC YPAaBHCHHUSA, CBOJAIINECA K HHUM,
CHCTEMBI JIBYX JHHEWHBIX YPABHEHUI U HECIIOXKHbBIC HEJTMHCUHBIC CHCTEMBI;
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"  peulaTh JIMHEWHBIC U KBAJAPATHBIC HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI;

" pemaTh TEKCTOBblE 3aJaud ajJreOpandeckMM METOJOM, MHTEpPIPETUPOBaTh IOTYYECHHBIN
pe3yabTatT, MPOBOAUTH OTOOP PELICHH, HCXOAs U3 (POPMYINPOBKU 33J1auu;

"  p300paxkaTh YKCJIa TOYKAMU Ha KOOPJIMHATHON MIPSIMOIA;

"  OmpeAeNsATh KOOPAMHATHl TOYKU IJIOCKOCTH, CTPOUTh TOYKM C 3aJaHHBIMM KOOpAMHATAMU;
n300pakaTh MHOXKECTBO PELICHUH JINHEIHOIO HEPABEHCTBA;

"  pacmo3HaBaTh apU(PMETHUECKUE U T€OMETPHUECKUE MIPOTPECCUH; PEeIIaTh 33a4l ¢ IPUMEHEHUEM
(GopMyJbl 00ILEro YiIeHa U CyMMbI HECKOJIBKHMX IEPBBIX WICHOB;

"  HAaxXOJUTh 3HaueHHUs (YHKIMHU, 33JaHHOH (opMynoH, Tabnuuel, rpaguKoM IO ee apryMeHry;
HaXOJUTh 3HaU€HHE apryMEeHTa 10 3HaYeHUIO (DYHKIIMH, 33JaHHON IrpaMKOM WiIn TaOIuLeH;

"  OIpenensATh CBOIMCTBAa (YHKIMHU MO €€ rpaduKy; MPUMEHTh TpapUuecKue MpeaCTaBICHHUS MPU
PEILIECHNN ypaBHEHUH, CHCTEM, HEPABEHCTB;

o o K
= OmMMCHIBATH CBOICTBA M3YYeHHBIX DyHKIH (y=KX, rae k=0, y=kx+b, y=x?, y=x5, y ==, y=vx,
X

y=ax?+bx+c, y= ax?+n y=a(x- m)?), cTpouTh UX rpaduKH;

HCIOJIb30BATH NpPHOOpPeTeHHbIe 3HAHUSI W YMEHHUSI B MPAKTHYeCKON JeATeJIbHOCTH U
MOBCEeIHEBHOM KU3HH JUIS:

"  BBIIOJHEHHS PAcueToOB MO (OpMysIaM, COCTaBICHUsS (POPMYII, BEIPAKAIOIINX 3aBUCUMOCTH MEXKITY
peasbHBIMU BEJTMUMHAMM; HAX0XKICHHsI HYKHOU (hOpMYJIbl B CIIPABOYHBIX MaTepHajax;

"  MOJCIMPOBAHMS IPAKTHYECKUX CUTyallud M HCCIEAOBAaHUM IOCTPOCHHBIX MOJEIEH ¢
HCIOJIb30BAHUEM alllapaTa ainreopsl;

"  ONHWCAHWA 3aBUCHMOCTEH MEXIy (U3NYECKHMMHU BEJIMYMHAMH COOTBETCTBYIOIIMMH (HOpMYyIaMu
IIPU UCCIIEI0BAHUU HECIIOKHBIX IPAKTUYECKUX CUTyaLUl;

"  HHTEpIpeTanuy rpaduKoB pealbHBIX 3aBUCUMOCTEH MEX/Ty BEeTUYNHAMH,

OJIEMEHTHI JIOTYKH, KOMBUHATOPUKMN,
CTATUCTUKU U TEOPUM BEPOSATHOCTEN
yMeThb
"  [POBOAMTH HECIIOXKHBIE 0KA3aTENIbCTBA, I0JIy4aTh IIPOCTEUIINE CIEICTBUS U3 HU3BECTHBIX WIIU
paHee TOJYyYEHHBIX YTBEPXKICHMM, OLCHUBATH JIOTMYECKYI0 IIPABUIIBHOCTB PAaCCYKICHUH,
HCIIOJIB30BATh IPUMEPHI ISl WILTIOCTPALUHA U KOHTPIPUMEDSHI ISl ONIPOBEPIKEHUS YTBEPKIACHUM;
"  M3BJIEKAaTh MHPOPMALUIO, NIPEJICTABICHHYIO B Ta0IMIaX, HA JUarpaMMax, rpagukax; COCTaBIsATh
Ta0JINLIBI, CTPOUTH AUArPaMMBbl U rpaduKy;
"  pemaTh KOMOWHATOPHBIE 3a/1a4M ITyTEM CUCTEMATHUYECKOro rnepedopa BO3MOXKHBIX BapHaHTOB, a
TaKXe C UCIIOJIb30BAHNEM MPABUIIA YMHOKCHHS;
"  BBIUUCIATH CPEAHME 3HAUEHUS PE3YIbTaTOB U3MEPEHUI;
"  HaXOAWUTh YaCTOTY COOBITHS, UCHOJb3Ysl COOCTBEHHbIE HAOIIOAEHHSI M TOTOBBIE CTATUCTHUECKUE
JaHHBIE;
"  HaXOJWUTh BEPOSITHOCTH CIyYalHBIX COOBITUH B MPOCTEHIINX CITydasx;

HCII0JIb30BATDH I[p]/lOﬁpeTeHHble 3HAHUA HU YMCHHA B HpaKTI/I'{eCKOﬁ JeATECJIBbHOCTH H
NOBCEIHEBHOM sKH3HH 1JI51:

"  BpICTpaUBaHUs apryMEHTAIlMU MPHU J0Ka3aTeabCTBE (B pOpME MOHOJIOTA U IUAJIOTa);

"  pacro3HaBaHUS JIOTUYECKU HEKOPPEKTHBIX PacCy KICHUM;

" 3alIMCu MaTEMaTHYECKUX YTBep}K)IeHI/Iﬁ, JOKa3aTeiIbCTB,

"  aHaJM3a peajbHBIX YMCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUIE AUarpaMMm, rpaduKoB, TaOJIHII,



. peliCHUd TMPAKTUYCCKUX 3a/la4 B HOBCGI[HCBHOﬁ 158 HpO(bGCCHOHaHBHOﬁ JCATCIIBHOCTU C
WCIIOIb30BaHUEM JICHCTBUM C 4YHCIaMH, TPOIECHTOB, JIMH, IUIONIAACH, OOBEMOB, BPEMEHH,
CKOPOCTH,;

" penieHUs y9eOHBIX U MPAKTHYECKHUX 3a/1a4, TPEOYIOMNX CHCTEMaTHIECKOTO Tiepedopa BapHaHTOB;

CpaBHEHHMSI IIAHCOB HACTYIUICHUS CIIyYailHBIX COOBITHI, OLIEHKU BEPOSITHOCTU CIIy4aifHOTO COOBITHS B
MIPaKTUYECKUX CUTYyAIUsIX, COTOCTABICHHUSI.

HUcnoab3yembie (pOpMBI, CIIOCOOBI M CPEICTBA MPOBEPKH M OLIEHKH

00pa3oBaTe/IbHBIX Pe3yJabTATOB

Onenka 3HaHUH—CUCTEMAaTUYECKU I MPOLIECC, KOTOPBIN COCTOUT B OIIPEIEICHUN CTEIICHH
COOTBETCTBUS UMEIOIIMXCS 3HAHUM, YMEHM, HABBIKOB, IIPEBAPUTEIBHO IUIaHUpyeMbIM. [Iporecc
OLIEHKHU BKJIFOYAeT B ce0sl TaKWe KOMIIOHEHTBI: ONpeieieHue 1eseil 00yueHus ; BBIOOp KOHTPOJIbHbBIX
3a/laHui, IPOBEPAIOIINX JTOCTUKEHUE 3TUX LI€JIel; OTMETKY WU APYToil cioco0 BhIpaXKEHUS
pE3yJIbTaTOB NPOBEPKH. B 3aBUCMMOCTH OT TOCTABIIEHHBIX LI€JIEH TI0-Pa3HOMY CTPOMTCS IporpamMmma
KOHTPOJISI, TOI0MPAIOTCSl pa3IMyuHbIe TUIIBI BOIIPOCOB U 3aAaHuil. Ho npumeHenne npuMepHbIX HOPM
OLIEHKHU 3HAHWH JOJKHO BHECTH €IMHOOOpa3ue B OLIEHKY 3HAHUM U YMEHH yuyalluxcs U cliesaTh ee
6osee 00beKTUBHOMU. [IprMepHBIE HOPMBI ITPENICTABISIIOT OCHOBY, UCXOS U3 KOTOPOH, YUUTEIb
OLICHMBAET 3HAHUSA U YMEHUS y4YalIUXCs.

Conep:xanue u 00beM MaTepHaJia, [10JIEKAILET0 IPOBEPKE U OLICHKE, ONPEIEIIAIOTCS
IIPOrpaMMOii 110 MaTEMATHKE JUIsl OCHOBHOW ILKOJBI. B 3a1aHus 11 NpOBEPKYU BKIIOYAKOTCS OCHOBHBIE,
TUIAYHBIE U IIPUTOM PA3IMYHOMN CIOKHOCTH BOIPOCHI, COOTBETCTBYIOLIUE IIPOBEPIEMOMY Pa3 eIy
IIPOrPaMMBI.

OcHOBHBIMH (pOPMAMH NPOBEPKH 3HAHUH M YMEHHUH y4alIuXcs 10 MaTEMaTUKE B OCHOBHOM
LIKOJIE SIBJISIIOTCSL ONPOC, IK3aMeH, 3a4eT, KOHTPoJIbHasi padoTa, caMoCTOATe/IbHasi padora,
TeCTHPOBaHUe, IPOBEePOYHAs padoTa, NPoBepKa NMCbMEHHbIX JOMAIIHUX PadoT HapsAy C
KOTOPBIMH ITPUMEHSIOTCS U Apyrue Gpopmsl npoBepkH. [Ipu 3TOM yuuThIBaeTCsl, YTO B HEKOTOPBIX
CIIy4asiX TOJIBKO YCTHBIM OMPOC MOXKET JaTh O0Jiee MOJIHbIE MIPEICTABICHUS O 3HAHUSAX U YMEHUSIX
yUalluXcs; B TOXKE BpeMs MMCbMEHHas paboTa MO3BOJISET OLEHUTh YMEHUE YYaIlluXCsl U3J1araTh CBOU
MBICIIM Ha Oymare; HaBbIKM TPaMOTHOTO O()OPMIICHHS! BBIITOJIHAEMbIX UMH 3aJaHHH.

IIpu oneHKe YCTHBIX OTBETOB M MHCbMEHHBIX Pa0OT YUUTENb B IEPBYIO 0YEPEAb YUUTHIBAET
UMeEIoLINecs y yyalerocs (pakTuueckue 3HaHUs U YMEHHUS, UX MOJIHOTY, IPOYHOCTh, YMEHHE IPUMEHSITh
Ha IIPAKTUKE B PA3JIMYHBIX CUTyalUsX. Pe3ynpTar OLICHKH 3aBUCUT TaKXKE OT HAJIMYUSA U XapaKTepa
JOMYIIEHHBIX ITOIPEIHOCTEM.

Cpenu NorpemHocTel BBIACIAIOTCS OIIHOKH, Hel0YeThl i MeJIKHe IOTPelIHOCTH.
[TorpemHocTs cunTaercst OIIMOKOM, €CITM OHA CBUIETENLCTBYET O TOM, YTO YUYEHUK HE OBIIAAEI
OCHOBHBIMM 3HAHUSAMU, YMEHUAMU U UX IPUMEHEHUEM.

K Hemo4eTaM OTHOCATCS MOTPENIHOCTH, CBUIETEIBCTBYIOIINE O HEAOCTATOYHO ITOJIHOM MU
HEI0CTaTOYHO MPOYHOM YCBOCHUH OCHOBHBIX 3HAHUH U YMEHUH Wi 00 OTCYTCTBUM 3HAaHUI, HE
CUMTAIOLIUXCS B COOTBETCTBUU C MPOrPaMMON OCHOBHBIMH. K HEgoueTaM OTHOCSTCS OTPEIIHOCTH,
OOBSICHAIOIIUECS PACCETHHOCTBIO T HEZJOCMOTPOM, HO KOTOpBIE HE MPUBEIH K UCKAXEHUIO CMBICIIA
MOJTyYEHHOT0 YYEHHKOM 3aJIaHus WK criocoba ero BbInoiaHeHus. ['paMMaTuyeckas ommoka,
JIOMYIIIEHHAs B HAMMCAHUH M3BECTHOT'O yYallleMycCsi MaTeMaTUYeCKOro TepMUHa, HeOpeKHas 3aMuch,
HeOpeKHOE BBIMOJIHEHHE YePTeKa CUUTAIOTCS] HEIOUETOM.

K MeJIKHM mOrpemHocTsIM OTHOCSITCS IIOTPEUIHOCTH B YCTHOM U MMCBMEHHOW peun, He
VCKQ)XAIOIINE CMBICIIA OTBETA WM PELICHMS, CITy4alHbIE OITUCKH U T. II.

Kaxnoe 3aganue A1t yCTHOTO OIpOca UM MUCbMEHHOM paboThl MpeICTaBIIsAeT TEOPETHUECKHI
BOIIPOC WJIN 3aJa4y.



OTBeT Ha BOIIPOC CYUTACTCS OE3yNPEUHBIM, €CIIH €TI0 COAECP)KaHNEe TOYHO COOTBETCTBYET BOIIPOCY,
BKJIIOYAET BCE HEOOXOAUMBIE TEOPETUUECKHE CBEIEHUS, 00O0CHOBAHHbIE 3aKJIIOUEHUS U TOSICHSIOIINE
IPUMEDBI, a €0 U3JI0KEHHE U 0(OPMIICHUE OTINYAIOTCS KPATKOCTHIO U aKKyPaTHOCTBIO.

Pemenue 3anaun cuntaercsa 6€3ynpeyHbIM, €CIIM OJIY4YeH BEPHBIM OTBET IPU IPABUIBHOM XO/I€
petieHusi, BBIOpaH COOTBETCTBYIOIIHUH 3a/1aue CIIOco0 pelieHus], PaBUIbLHO BHITOJHEHB HEOOXOMMBbIE
BBIYUCIICHUSI ¥ IPe0oOpa30BaHusl, 1OCIEI0BATEIbHO U aKKYPaTHO 0(OPMIIEHO PELICHHUE.

OueHka oTBeTa y4alerocsi IIpd yCTHOM OIIPOCE U OLIEHKA MMCbMEHHOM KOHTPOJIbHON padOThI
IPOBOJIUTCA 0 NATHOAIIBHON CUCTEME.

OueHka yCTHBIX OTBETOB:

OTBeT OlleHUBaETCsl 0TMETKOM “5”, eciii yyauuiics:
® TIOJIHOCTBIO PACKPBUI COICPKaHUE MaTepuaia B 00beMe, IPeIyCMOTPEHHOM MPOTPaMMON U
y4E€OHUKOM;
®  U3JIOXKWI MaTe€puasl rPaMOTHBIM S3bIKOM, TOYHO UCIIOIb3Ysl MAaTEMAaTUUECKYI0 TEPMUHOJIOTHIO U
CHMBOJIUKY, B OTIPEJICTICHHOM JIOTHYECKOM IMOCIIEI0BATEILHOCTH;
® TIPABWIHHO BBINOJIHWI PUCYHKH, YEPTEKH, TPa()HUKH, COMMYTCTBYIOIIUE OTBETY;
® [I0Ka3aJl yMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IIPUMEPAMU, IPUMEHSATH B HOBOU
CUTYAaIU¥ TIPH BBIMOTHEHUH TIPAKTUYECKOTO 33/1aHNS;
® TIPOJEMOHCTPHUPOBAJT YCBOCHHE paHEE N3YUYEHHBIX COMYTCTBYIOIINX BOIIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUYUBOCTH UCTIOIB3YEMBIX MPU OTBETE YMEHUHN U HABBIKOB;
® OTBEYaJ CAMOCTOATENbHO, 0€3 HAaBOASIINX BOIIPOCOB YUUTEIIA.
OTBeT OIEHNBAEeTCSA OTMETKOH “4”,
€CJIM YJIOBJICTBOPSAET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY ‘57, HO MPU 3TOM UMEET OJMH U3 HEJO0UETOB:
® B U3JIOKCHUH JIOMYIICHBI HEOOJbIIINE TPOOEIIbI, HE UCKA3UBIIINE MAaTEMAaTUUECKOE CO/ICpIKAHNE
OTBETA;
e JomyuieHsl 1-2 HeJoueTa MPU OCBEIIEHUH OCHOBHOTO COJIEP)KaHUs OTBETA, UCIIPABIICHHBIE MTOCIIE
3aMEYaHUs yUUTEIs;
e JIOMYIICHBI OMUOKA WIIK 00JIee IBYX HEJIOYECTOB IIPH OCBEIICHUN BTOPOCTEIICHHBIX BOIIPOCOB HITU
B BBIKJIA]IKaX, JICTKO UCIIPABIICHHBIC TIOCIIC 3aMEYaHUS YUUTEJISL. )
OTBeT olleHUBAaeTCsl OTMETKOM “3”, eciu:
® HEMOJIHO PACKPBITO COJIEp KaHNE MaTepuala (Coaep kaHue U3JI0KeHO (parMeHTapHoO, HE BCETIa
MOCIeI0BATENbHO), HO TIOKa3aHO 001Iiee MOHMMAaHUE BOIIPOCa U MPOJAEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JIJISl JAIbHEHIIIETO YCBOCHHUSI IIPOTPAMMBI;
®  UMEJNCh 3aTPYHEHUS] WIIA JOMYIIEHBI OTUOKU B ONPEIEIICHUN TTOHATUH, UCTIOJIb30BAaHUHT
MaTeMaTUYeCKOW TEPMUHOJIOTHH, YepPTEXKaxX, BBIKJIAKAX, UICIIPABICHHBIE [TOCIIE HECKOJIBKUX
HaBOJSIIIIUX BOIIPOCOB YUUTEIS;
® YUYEHUK HE CIPABWICS C MPUMEHEHHEM TE€OPUHU B HOBOUM CUTYAIIMH MPHU BBHITTOJIHEHUH
MPaKTUYECKOT0 3aaHMs, HO BBITIOJIHWII 00s13aTeIbHOE 3aJaHuE.
OTBeT OlleHUBAETCsI OTMETKOM “2”, eclu:
® HE PacKpHITO COJIepKaHNEe YUeOHOTro MaTepuana;
e O00HapyXeHO HE3HAHHE WM HE MOHMMaHHE YYeHUKOM OOoJbIlel Wi Haubosee BaKHOM YacTH
y4eOHOro MaTepHana;
e JIONYIICHBI OIIMOKYU B OTIPEIECTICHUU TOHATHS, IIPU UCTIOIB30BAaHUHM MAaTEMATHUYECKOM
TEPMHHOJIOTHH, B PUCYHKAX, UepTekKaxX UM rpaduKax, B BEIKIAAKaX, KOTOPbIE HE UCIIPABICHbI
MOCJI€ HECKOJIbKUX HABOIAIINX BOTIPOCOB YUUTETIS.

OuenuBaHne NUCbMEHHBIX PadoT:

[Tpu nmpoBepke MUCbMEHHBIX paboT MO MaTeMaTHKE CJIEAYET pa3inyaTh IpyObie U HETpyOble OMIHUOKH.
K rpy0nsimM ommmékam oTHOCSTCS:
® -BBIYHCIHUTEJbHBIC OMMOKHU B IPUMEpAxX U 33]auax;
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e -0IMOKU HA HE3HAHHE MOPSIJIKA BHITOJHEHUS apu(MEeTHYECKUX NeHCTBUI;
e -HEMPAaBWIBHOE PEIICHHE 3a7a4u (IIPOMYCK ACUCTBUHN, HEMPABUIHHBIA BHIOOP JCHCTBUMN, JTUIITHEE
JIeUCTBUE);
e -HEJIOBEJCHHE J0 KOHIIA PEHICHUS 331a4H WIH IPUMEPa;
® -HEBBHINOJIHEHHOE 33J[aHHUE.
K HerpyObIM omimOKamM OTHOCSITCSA:
-HepalMoHaJIbHbIe TPUEMbI BHIYHCIICHUM;
- HeMIpaBWJIbHAS ITOCTAHOBKA BOIPOCA K JACUCTBUIO MPU PEUICHUH 3a/1a4H;
-HEBEpHO c(HOPMYITHPOBAHHBINM OTBET 33/1a4H;
-HeTIPaBUJIbHOE CIIMCHIBAHUE JTAHHBIX YHCEIl, 3HAKOB;
-HEZIOBEICHUE /10 KOHIIA TPe0Opa30BaHUM.
[Tpu onieHKe MUCHbMEHHBIX PA0OT CTABATCA CIEIYIOIINE OTMETKU:
“5”- ecnu 3a/1a4M PEIICHbI 0e3 OMMO0K;
“4”- ecnu nomyuieHsl 1-2 HerpyObie OMMOKH;
“3”- ecnu gomyuieHsl 1 rpy6ast u 3-4 HerpyObie OmHOKHM;
“2”- He3HaHHWE OCHOBHOTO NMPOTPAMMHOI0 MaTepuaa Wil OTKa3 OT BBIIOJIHEHUS yUeOHBIX
00s13aHHOCTEH.

OueHnuBaHue TECTOBBIX padoT:
“5”- ecnin Habpano oT 8110100% oT MakCUMaIbHO BO3MOXKHOTO Oajuia;
“4”- ot 6110 80%;
“3”- 0ot 51 mo 60%;
“2”- 1o 50%.

Dopmuposanue YY/I:
PeryasituBubie YY/I:
onpeoensims 1ENb JIEATEIbHOCTH Ha YPOKE C IOMOILBIO YUUTENS U CAMOCTOSTENBHO;
YYUTHCSI COBMECTHO C YUUTEJIIEM 00OHAPYKUBATH U YOPMYAUPO8aAmd yueOHYI0 npobiemy,
— YUUTbCS NIaHUposams YI4eOHYIO AESITEIbHOCTh HA YPOKE;
—  8bICKA3bI6AMb CBOIO BEPCHIO, MBITATHCS MpearaTb crocol e€ mpoBepKH (Ha OCHOBE MPO-
OYKTUBHBIX 33/1aHUH B yUeOHUKE);
— paboTas Mo npeIoKEHHOMY IUIaHy, UCHOIb308amb HEOOXOAUMbIE CPECTBA (YUeOHUK, KOMIIBIOTED
Y UHCTPYMEHTBI);
— onpedensamy yCIEHUIHOCTb BBIMOJIHEHHS CBOETO 3aJJaHHsl B IMAJIOTE C YUUTEIIEM.
CpenctBoM GOpMUPOBAHUS PETYJIATUBHBIX JEHCTBHUI CIy’KaT TEXHOJIOTHS MPOOJIEMHOT0 JlMajiora Ha
JTare U3y4yeHHst HOBOro MaTepuana U TEXHOJIOTHs OLIEHUBaHHsI 00pa30BaTENIbHBIX TOCTUKEHUH
(Y4eOHBIX yCIIEXOB).
IHo3naBareabubie YY/I:
— OPHUEHTHUPOBATHCS B CBOEH CHUCTEME 3HAHUN: HOHUMAmMb, YTO HyHa JOMOJHUTEIbHAs HHPOpMALUs
(3HaHwMsI) U1 peneHrs yaeOHOM 3a/1auu B OJIMH IIIarT;
— Oenamp NIPEIBAPUTENBHBIN 0mbop UCTOUHUKOB UH(OpMALINK [T pellieHus yueOHO! 3a1auH;
— J100bIBaTh HOBBIE 3HAHUS: HAX0OUMb HEOOXOIMMYI0 HH(POPMAIUIO, KaKk B yueOHUKE, TaK U B
MPEIJIOKEHHBIX YUUTENIEM CIIOBapsX, CIIPaBOYHUKAX U MHTEpHET-pecypcax;
— J00bIBaTh HOBBIE 3HAHUS: U361eKkamb NHHOPMAIUIO, IPEJCTABICHHYIO B pa3HbIX opmax (TEKCT,
TabnIuIa, cXxema, WLTIOCTPAUs U Jp.);



nepepadaTbIBaTh MOMYyYECHHYIO HHPOPMALIUIO. HAOM00ams U 0eamb CaMOCTOATEIbHBIE 661600bl.
Cpenctom GhopMHUpPOBaHMS TO3HABATEIBHBIX JEHCTBUN CITY>KUT YUCOHBIH MaTEpHall U 3aIaHUsI
y4eOHMKa, 00ECTIeYHBAIOIIME TTEPBYIO JIMHUIO PA3BUTHUS - YMEHHUE OOBSICHATH MHP.

KommynukatuBubie YY/I:
JIOHOCHUTH CBOIO MO3ULIUIO IO JPYTHUX: 0hopMisimb CBOIO MBICIIb B YCTHON M MUCbMEHHOM peun (Ha

YPOBHE MPEIOKEHUS HIIH HEOOIIBIIOTO TEKCTA);

CIIyIIaTh ¥ TIOHUMATh peudb Opy2ux;

BBIPA3UTEIIBHO YUmams U nepeckaszvléams TEKCT;

eécmynams B O6ecelly Ha YpOKe U B JKU3HU;

COBMECTHO 00208apu6ambcsl O MpaBUIax OOIIEHUS U IIOBEIECHUS B ILIKOJIE U CIEI0BATh UM;
YUUTBCA 8bINOIHAMb PANIUYHBIE POJIH B TPYIIIE (JIUAEpa, UCIIOIHUTENS, KPUTUKA).

CpenctBoM GOpMUPOBAHUS KOMMYHUKATUBHBIX JCUCTBUN CITyKaT TEXHOJIOTHS MPOOIEMHOTO TUaiora
(moOy>KAaroIMii U OJBOASAIIUIN AUAJIOT), TEXHOJIOTHS MPOTYKTUBHOTO UTEHUS! M OpraHu3alus padboThl
B MaJIbIX TPyIIIax.

JINYHOCTHBIE JOCTHKEHHUS Yuyamuxcs

UCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTUUECKOH 1€ATEIbHOCTH U MIOBCEAHEBHON
JKU3HU IS

-MOJICJIMPOBAHUS IIPAKTUYECKUX CUTYALMM U UCCIENOBAaHUS ITIOCTPOECHHBIX MOJIENEH C
UCIIOJIb30BaHUEM alnapaTa ainreopsl

-OTMCaHUs 3aBUCUMOCTEH MEKAY (PU3NIECKUMHU BETMIMHAMH COOTBETCTBYIOIIMMHU (OPMYITaMHU TIPU
MCCJIEJOBAHUH HECJIOKHBIX MPAKTUYECKUX CUTYaLH;

-AHTEPIPETANH IPaUKOB PEATbHBIX 3aBUCUMOCTEH MEXKITy BETHUNHAMH.

(bopMHpOBaHUE OTBETCTBEHHOI'O OTHOILEHHS K YUEHUI0, TOTOBHOCTH U CIIOCOOHOCTH 00yUaIOIIUXCs K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO Ha OCHOBE MOTHBALIUY K 00YUYEHUIO U TO3HAHUIO, BBIOOPY
JanpHeiero oopa3zoBanus Ha 6a3e OPUEHTHUPOBKHU B MUpe Ipodeccuit 1 npodhecCHOHaIbHBIX
IPEIIOYTEHUI, OCO3HAHHOMY ITOCTPOEHUIO MHANBUIyalIbHOM 00pa30BaTeIbHON TPAEKTOPUHU C
Y4€TOM YCTOWYUBBIX II03HABATEIIbHBIX HHTEPECOB

(dopMHpOBaHUE IETOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 0OLLIECTBEHHOW MPAKTUKU

(dopMupOBaHHE KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMM, CTApIIUMHU U MIIAJIIMMHU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEI0BATENBCKON, TBOPUYECKOM M IPYTUX BUAAX AEATEIbHOCTH

YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICJIHM B YCTHOW U MMCbMEHHOMN peyH, TOHUMATh
CMBICJI IOCTaBJICHHOM 3ajaui, BBICTpauBaTh ApryMEHTALUIO0, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI
KPUTHYHOCTH MBIIUIEHUS, YMEHUE PACIIO3HABATH JIOTHUECKN HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYaTh TMIOTE3Y OT (aKTa

KPEaTUBHOCTh MBIIUICHHS, MHULIUATUBY, HAXOYUBOCTh, aKTUBHOCTb IIPU PELLICHUH aNreOpanyeckux
3a1a4y

YMEHHE KOHTPOJIUPOBATh MPOIIECC U PE3YyJIbTaT yUeOHOM MaTeMaTHUeCKOM AeITeIbHOCTH
CIIOCOOHOCTH K AMOLIMOHAILHOMY BOCHPHUSATHIO MaTEMaTHUECKUX 0OBEKTOB, 3a/1a4, PEIICHUH,
paccy X IeHUM
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Conep:xkanue y4eOHOI0 npeamera

IHoBTOpEHME.
Hean: [ToBTOpenue, 06001IeHIE ¥ CHCTEeMaTH3allusl 3HAHWH, YMEHUI ¥ HABBIKOB 3a KypC alnreOpsl
8 kiacca.

I'nasa 1. KBagparuunasa GpyHkumsi.

Qyukyus. Ceovicmea ¢ynkyutl. Keaopammuwiii mpexunen. Paznooicenue keadpamnoeo mpexuniena Ha
muodcumenu. Dyukyua y = ax? + bx + ¢, eé ceoticmea u epagux. Hepasencmea emopoii cmenenu c
00HOI nepemenHol. Memoo unmepsanos.

Henab: pacimiupuTh cBeleHUs O CBOMCTBaX (PyHKLNN, 03HAKOMHUTH 00YYAIOIINXCS CO CBOMCTBAMU
1 rpadHKOM KBagpaTH4HOH QyHKIMH, chOPMUPOBATH YMEHHE PELIaTh HEPABEHCTRA BUA ax’ + bx + ¢>0
ax? + bx +¢<0, rme az 0.

B nauane TemMbl cucTeMaTu3upyoTcs cBeeHus 0 PyHKIusAX. [IoBTOPSAIOTCS OCHOBHBIE TIOHSATHS:
byHKIUS, apryMeHT, 00J1acTh orpeneiaeHus QyHKIuH, rpaduk. JlaroTcs MOHATHS O BO3pACTaHUH U
yObIBaHUU (YHKIINH, TPOMEKYTKaX 3HAKOIIOCTOSHCTBA. TeM camMbIM co3faercs 06as3a il yCBOCHHUs
CBOMCTB KBaJpaTUYHOMN M CTETICHHOW (PYHKITMH, a TAKXKE IS JaTbHEHIIETO yrioyOaeHus
(YHKIMOHATIBHBIX MPEJCTABICHUN TPU H3YYCHHUHN Kypca anreOpbl M Hayajl aHaIHu3a.

[ToAroTOBUTENBHBIM IIATOM K U3YUYEHHUIO CBOMCTB KBaJAPATUUYHON (DYHKIIMH SBIISETCS TAKKE
paccMOTpeHHEe BOTPOCca O KBaPAaTHOM TPEXUWICHE U €ro KOPHSX, BBIACICHUN KBapaTa IByWICHA U3
KBaJIPATHOT'O TPEXWIEHA, Pa3JI0KEHUU KBAJPAaTHOTO TPEXUWICHA HA MHOKHUTEIH.

U3ydenne KBaAPaTHUHOM (DYHKIIMM HAUYMHAETCS C PACCMOTPEHHS (PYHKIIUH y=ax2, €& CBOIHCTB 1
ocobenHocTeil rpaduKa, a TakKe APYTHX YAaCTHBIX BUIOB KBAAPATUUHON (yHKIHN — QYHKIMH y=aXx>+N,
y=a(x-M)?. DTU CBeIEHUS UCTIONB3YIOTCS TIPH U3yUeHNH CBOKCTB KBAJPaTUIHON (yHKIIHN OOIIEro BUIA.
BaxHO, 4TOOBI 00y4aromuecs HOHIH, 4To TpaduK GYHKIHMH Y = ax’ + bX + ¢ MOXKeT ObITh MOIyYeH U3
rpaduka GyHKIUN y = ax? ¢ TOMOMIBIO JABYX NAPAJIETbHBIX TIEPEeHOCOB. IIpuéMbl HOCTpoeHHs rpaduKa
dysKIun y = ax? + bx + ¢ 0TpabareIBaOTCA Ha KOHKPETHHIX NpuMepax. IIpu 3ToM ocoboe BHUMaHHE
CIIeAyeT yACTUTh (POPMUPOBAHUIO y OOYJAIOUINXCS YMEHHS YKA3bIBaTh KOOPIUHATHI BEPIIUHBI
napaboJibl, € OCh CAMMETPUH, HapaBIeHUE BETBEH mapadoibl.

[Tpu n3ydeHun 3TOM TeMbI JalbHEHIIEe pa3BUTHE MOTYyYaeT yMEHUE HaXOAUTh TI0 TPaQuKy
MPOMEKYTKH BO3pACTaHUsSI U yObIBaHUS (QYHKINH, & TAKXKE MMPOMEKYTKH, B KOTOPHIX (DYHKIIMS COXpaHSeT
3HaK.

dopMHupOBaHIe YMEHNI pelIaTh HepaBeHCTBA BUAA ax> + bx + ¢>0 ax? + bx + ¢<0, rae a=0,
OCYIIECTBIISIETCS] C ONIOPOM Ha cBeZieHMsI O TpaduKe KBalpaTUUHOM QpyHKIMY (HampaBiIeHUE BETBEH
11apaboJibl €€ PacoNIOKeHUE OTHOCHTENBHO ocH OX).

OOyuJaromiuecst 3HaKOMSITCS C METOJIOM HHTEPBAJIOB, C TIOMOIIBI0 KOTOPOTO PEIIAIOTCS
HECJIO’KHBIE palliOHAJIbHBIE HEPABEHCTBA.

OOGydaroruecs: 3HAKOMSTCS CO CBOMCTBAMH CTEIIEHHOW (QyHKIUK y=X" IIPH YETHOM M HEYETHOM
HaTypaJbHOM IoKa3atesne N.. BBogurcs mnousTHe KopHs N-if crenenn. O0yyaromuecs JOHKHBI

TIOHUMATh CMBICIT 3amuceii Buaa - 27 , 4/81. OHu nosy4aroT npeicTaBIeHUEe O HAXOXKICHUH 3HAYEHUIT
KOPHSI C TOMOUIBIO KaJbKYyJIATOpa, IpUYEM BhIpaOOTKA COOTBETCTBYIOIUX YMEHUHN HE TpedyeTcsl.

I'maBa 2. YpaBHeHus1 M HEPAaBEHCTBA C OJHOH NePEMEHHOI.

L]envie ypasnuenus. Hepasencmea mopoui cmeneru ¢ 00HOU nepemeHHou. Memoo unmepsanos.

Heab: cuctemMaTH3upoBaTh U 0OOOOIIUTH CBEIEHUS O PEIICHUU IIENIbIX C OJJHON MePEeMEHHOM,
c(hopMHpPOBATH YMEHHE PeIIaTh HEPaBEHCTBA BU/A ax> + bx + ¢>0 ax? + bx + ¢<0, rne a# 0. BeipaGoTaTh
YMEHHUE pelIaTh MPOCTEHIINE CUCTEMBI, COJIEpKAIINE YPAaBHEHUE BTOPOU CTETIEHH C IBYMs
MNEPEMCHHBIMHU, U TEKCTOBBIC 3aa4U C IOMOMIIBIO COCTABJICHUSA TaKUX CUCTEM; BI)Ipa6OTaTB YMCHUEC
pemarh NPOCTEHIINE CUCTEMBI, COIEPKAIIUE YPABHEHHE BTOPOI CTENIEHH C IByMsI IEPEMEHHBIMU, U
TEKCTOBBIC 33/1a4H C TIOMOIIBIO COCTABIICHUS TAKUX CHCTEM.

11



B 5101 TeMe 3aBepinaeTcs U3ydeHue paliOHAIBHBIX YPABHEHUN ¢ OHOU IepeMEHHOM. B cBA3u ¢
ATUM MIPOBOJIUTCS HEKOTOPOE 0000ITICHUE U YITyOIeHre CBeICHUH 00 ypaBHEHUAX. BBOAATCS MOHATHS
IIEJIOTO PAllMOHATILHOTO YPaBHEHUS U ero creneHn. OOydaroniuecs 3HaKOMSTCS C pellieHueM ypaBHEHUN
TPEThEN CTENEHU U YETBEPTOM CTENEHU C TOMOILBIO PA3JIOKEHUSI HA MHOKUTENIN U BBEICHUS
BCIIOMOTI'aTEJIbHOM IIEPEMEHHOM. METO/| pellIeHNs] yPABHEHUN ITyTEM BBEIECHUs BCIIOMOTraTEIbHBIX
MEPEMEHHBIX OYJET IUPOKO UCTIOIB30BATHCS AATbHEHIIIEM TP PEIICHUN TPUTOHOMETPUYECKUX,
JOTapu(PpMHUUECKUX U IPYTHX BHIOB YPAaBHEHUI.

dopMupoBaHKe YMEHHIl pelIaTh HepaBeHCTBA BUA ax” + bx + ¢>0 ax? + bx + ¢<0, rne a0,
OCYILECTBIISICTCS C OMOPOH Ha CBECHHS O rpaduke KBaapaTHUHON (HyHKIMHK (HAIIpaBlICHHE BETBEH
napaboJIbl €e PacroIOKEHUE OTHOCUTEIBHO ocH OX).

OOyuaromyecs: 3HaKOMSITCS C METOJJOM HUHTEPBAJIOB, C TIOMOIIBIO0 KOTOPOTO PEIIAIOTCS
HECJIOKHBIE PALIMOHAJIbHBIE HEPABEHCTBA.

I'nmaBa 3. YpaBHeHusI 1 HePaBEeHCTBA € IBYMS IlepeMEeHHbIMM.

VYpasnenue c 08yms nepemennuvimu u e2o epaghux. Cucmemvol ypagneHull 6mopou cmenexu.
Pewenue 3a0au ¢ nomowpio cucmem ypasnenuii 6mopou cmenenu. Hepagencmea ¢ 08yms nepemenHuiMu
U Ux cucmemol.

Henab: BoIpaboTaTh yMEHUS pelIaTh MPOCTEHIIINE CUCTEMBI, COAEpKAIINE YpaBHEHNUE BTOPOI
CTEIEHHU C ABYMs IIEPEMEHHBIMU, U TEKCTOBBIE 33/1a4M C IIOMOIIBIO COCTABJICHHS TAKMX CUCTEM.

B nanHOI Teme 3aBepiaeMcsi U3y4€HUE CUCTEM YPaBHEHUH C IByMs. iepeMeHHbIMU. OCHOBHOE
BHHUMAaHUE YJENIETCs CUCTEMAM, B KOTOPBIX OJTHO U3 YPaBHEHHI IIEPBOM CTENIEHH, a APYTO€ BTOPOM.
W3BecTHbIl 00yyarommmces crnoco0 NoICTAHOBKY HAXOJUT 3/1€Ch JlajlbHEeIee MPUMEHEHUE U IT03BOJISIET
CBOJIUTB PELIEHUE TAKUX CUCTEM K PELICHUIO KBAJPaTHOIO YPABHECHHUS.

O3HakoMJIEHHE 00YyYarOIIUXCs C IPUMEPAMU CUCTEM YPABHEHUM € ABYMs [IEPEMEHHBIMHU, B
KOTOPBIX 00a ypaBHEHUS BTOPOM CTENEHH, TOJIKHO OCYLIECTBISITCS C JOCTATOYHON OCTOPOKHOCTBIO U
OTPaHUYMUBATHCS POCTEUIIIMMH IPUMEPAMH.

IIpuBneueHmne N3BECTHBIX 00yUYAIOLUIMMCS T'PaQUKOB MTO3BOJISET IPUBECTU IPUMEPHI
rpadu4ecKoro pemeHus CucTeM ypaBHeHHH. C ITOMOIIbIO rpadUIeCcKUX MPEICTaBICHUI MOKHO
HarJIsIHO MTOKa3aTh 00YYaIOIMMCS, YTO CUCTEMBI ABYX YPaBHEHHH € IByMsI IEPEMEHHBIMU BTOPOI
CTEIIEHN MOT'YT UMETh OJHO, JBa, TPH, YETHIPE PEIICHUS WJIK HE UMETh PEIICHUIA.

Pa3paboTanHblii MaTeMaTHUECKHUH arnapat MO3BOJIIET CYIECTBEHHO PACIIUPUTH KJIACC COAEPIKATENbHBIX
TEKCTOBBIX 33]1a4, pEIA€MbIX C TOMOIIBIO CUCTEM YPAaBHEHU.

I'naBa 4. IIporpeccuu.
Apugmemuueckas u ceomempuueckasn npoepeccuu. Popmynvl N-20 ureHa u cymmol nepsevix N 41eHoe
npoepeccuu. beckoneuno yovisaiowjas ceomempuiecKas npocpeccus.

Leasb: nath noHATHA 00 apUPMETUYECKON U TEOMETPUUECKOI MPOrpeccusX KaK YUCIOBBIX
N0CJIEI0BATENBHOCTAX 0CO00r0 BUAA.

IIpu u3yueHun TeMbI BBOJUTCS OHATHE TIOCIIEN0BATEIIBHOCTH, Pa3bsICHAETCS] CMBICII TEPMHUHA «N-
1 4JIeH MOCIeI0BaTeIbHOCTHY, BhIpadaThIBa€TCS YMEHHUE UCII0NIb30BaTh HHIAEKCHOE 0003HaUeHHEe. DTH
CBEJIEHUS HOCST BCIIOMOTaTENIbHBINA XapaKkTep U UCHOIb3YIOTCS IS U3yUeHUs apu(METHUECKON U
F€OMETPUUYECKON MTPOTPECCUM.
Pabora ¢ ¢popmynamu N-ro 4jaeHa U CyMMBI IEPBBIX N YICHOB IPOTpecCHuil, IOMUMO CBOETO OCHOBHOI'O
Ha3HA4Y€HMsI, I03BOJIIET HEOAHOKPATHO BO3BPAIIATHCS K BBIYUCICHUSIM, TOXKAECTBEHHBIM
npeoOpa30BaHUsAM, PELICHUIO YPaBHEHHI, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcs XapakTepucTUYeCKHe CBOMCTBA apu(PMETUUECKON U reOMeTpUUIECcKOit
IIPOTPECCUM, UTO MO3BOJISIET PACIIUPUTH KPYT IIPEAaracMbIxX 3a1ay.

I'maBa S. Jj1eMeHTBI KOMOMHATOPHKH U TEOPUH BEPOATHOCTEH.
Kombunamopnoe npasuno ymnoowcenus. Ilepecmanoexu, pasmewenus, covemanus. OmnocumenvHast
Yacmoma u 6epPosmMHOCMb CAYYAUHO20 COObIMUAL.
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Heab: 03HAKOMUTH O0YUYAIONTUXCS C TOHSATUSIMU TIEPECTAHOBKHU, Pa3MEIEHHUs, COUYCTAHUS U
COOTBETCTBYIOIIUMH (pOpMyJIaMH TS TTOJICYETa X YMCIIa; BBECTH MOHITHS OTHOCUTEILHON YaCTOTHI U
BEPOSATHOCTH CIY4YaitHOTO COOBITHSI.

W3ydenune TeMbl HAUMHACTCS C PEIICHHS 3319, B KOTOPBIX TPeOyeTCsl COCTABUTD T MIIH WHBIC
KOMOWHAIIMH JIEMEHTOB H. MTOJICYUTATh UX YHUCII0. Pa3bsicHAETCS KOMOMHATOPHOE MPABUIIO YMHOKCHHSI,
KOTOPOE MCIIOJHATCS B JaJbHEHUIIIEM IIPH BhIBOZE (hOPMYJT ISl ITOICYETA YMCIIa TIEPECTaHOBOK,
pasmMenieHuit u couetanuil. [Ipu u3yueHuu n1aHHOTO MaTepraia HeoOX0AMMO 0OpaTUTh BHUMAHUE
00yJaromuxcs Ha pa3indue MOHITUH «Pa3MEIICHUE» U «COUETaHUE», CHOPMHUPOBATH Y HUX YMEHUE
OTIPE/ICIISATh, O KAKOM BHJIe KOMOWHAIINI UIET peub B 3a1a4e.

B nanHO#1 Teme oOyuaronuecs 3HaKOMSITCSI C HAYaJIbHBIMH CBEJICHUSMHU M3 TCOPUU BEPOSTHOCTEH.
BBosTCst MOHATHS «CITydalfHOE COOBITHEY, «OTHOCUTEIIbHAS YaCTOTa», BEPOSITHOCTh CIIy4alilHOTO
coOBITHSY. PaccMaTpUBaIOTCS CTATUCTUYECKHIA U KIIACCHYECKUH TTOAXO0/IbI K ONPEICIICHUIO BEPOSITHOCTH
CIIy9aifHOTO COOBITHS. BaxkxHO 00paTHTh BHUMaHHE 00YYaIONMIUXCSI HA TO, YTO KJIACCHUECKOE
OIIpEeIeIICHUE BEPOSITHOCTH MOXKHO IIPUMEHSATH TOJIBKO K TAKMM MOJICIISIM PEabHBIX COOBITHI, B KOTOPBIX
BCE MICXO/IBI SIBJISIFOTCS. PABHOBO3MOYKHBIMHU.

6. IloBTOpEHUe.

Heasn: [ToBTOpeHue, 06001MIeHNE U cCUCTEMaTH3alUsl 3HAHUH, YMEHUHN 1 HaBBIKOB, MOTYYCHHBIX Ha
ypOKax 1o JaHHBIM TeMaM (Kypc anredpsl 9 kiacca).

Ctpykrypa Kypca
KoJsmm4yecTBo yacoB no pasaejam:
KonuyectBo 4yacos B KonTpoJsbHbie
Pasnen .

paboueii mporpamme padoThI

1. BBogHOE OBTOpEHUE 5 BxonHnas KOHTpOJBHAsA
pabota

2. KBagpatnuHast QpyHKIHS 24 Nel, Ne2
3. YpaBHEHHUsI U HEPABEHCTBA C OJTHOU 12 Ne3
IEpEeMEHHOMN
4. YpaBHEHMsI U HEPaBEHCTBA C IBYMs 16 Neq
IEPEMEHHBIMU
5. Apudmernueckast 1 reoMeTpUUecKast 15 Ne5, Ne6
IPOrPeccuu
6. DreMeHTbl KOMOMHATOPUKH U TEOPUU 13 Ne7
BEPOSTHOCTEH
7. UtoroBoe noBTopenue. Pemenne 3anad no 20 Neg
kypey VIl - IX knaccoB
Hroro 102 9
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B paboueit npozpamme npedycmompeno 10 konmponwvnvix pabom no anzeope 9 knacc
no memam:

IlepeyeHb KOHTPOJIBLHBIX PadoT

1 | KonrpoabHas padora Nel no reme «DyHKITUN 27.09
Y WX CBOMCTBA.
KBagpaTHbIi TpexwieH»
2 | KonTpoJubHas pabora Ne2 mo teme 2510
«KBagparuyHas pyHKuUmMs»
3 KonTpoabsHnas padora Ne3 mo teme 3.12
«YpaBHeHHs U HEPABEHCTBA C OIHOM
nepeMeHHOo»
4 Kountpoabnas padora Ned mo reme 27.01
«YpaBHeHHs M HEPABEHCTBA C IByMsl
nepeMeHHbIMID)
5 | KonuTpoabHasi pa6ora NeS mo teme 14.02
«ApupmMeTHyecKkas Nporpeccus
6 | KonTpoubHasi padora Ne6 mo teme 3.03
«I'eomeTpuYecKasi MPOrpeccus)
7 KontposbHas padora Ne7 mo Treme 13.04
«JIeMeHThl KOMOMHATOPUKH U TEOPHUU
BEPOSATHOCTEN»
8 | MToroBasi KOHTPOJIbHAsA padoTa Ne§. 18.05

TpeOoBaHUS K YPOBHIO MOATOTOBKH YYAIIMXCS.

Ooa3amenvHblil MUHUMYM COOEPHCAHUA 00PA306AMETbHOI 001aCMU MAMEMAMUKA.
o Jleticmeus ¢ 0ObIKHOBEHHBIMU U OeCAMUUHBIMU OPOOAMU.
® DopMmybl COKPAUWEHHO20 YMHONCEHUS.
e ToorcoecmeenHvle npeobpa3o8anus aneedpauieckux blpaiCceHul.
e CmeneHb ¢ HAMYPANTbHLIM NOKA3AMETIEM.
o Jluneiinvie ypagHeHus U HEPABEHCMEA ¢ OOHOU NEPEMEHHO.
e Keaopammvle ypagneHus.

Tpebosanua Kk mamemamuueckoil nOO20mMoKe
Yposenv o6azamenvnoii noozomoexu ooyuarouwecocs
YMETh BBIIONTHSTH JEHCTBHUS ¢ OOBIKHOBEHHBIMH U JCCITHYHBIMA JPOOSIMH.
YMeTh BBINOTHITH TOKIECTBEHHBIE IPEOOPA30BaHUS ANTeOPANIECKIX BBIPAKCHHI.
3HaTh HOPMYIIBI COKPALIEHHOTO YMHOXKEHHUSI.
YMeTh perath TUHEHHbIE YPaBHEHUS M HEPABEHCTBA U UX CHUCTEMBI.
YMmeTh pemath KBaJpaTHbIE ypaBHEHUS.
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Yposenv o6azamenvnoii noozomosku evinyckHuka
e HaiiguTe 3HaUYCHUE BBIPAKECHUS:

28T 13 5)2115:141-2,8.0.125,
8 15 20 50

e Vrpoctuth Beipakenue: 4c(c—2)—(c—4)°;
e Pemite ypaBHEHHE: 2x° +6x—-4=0;

e Pemiure HepaBenctBo: 18 —-3(1—x) < x+2.

YPOGeHb 603MONCHOU NOO2OMOBKU 6bINYCKHUKA

e Haiinure 3HaueHue Boipakenus: 0,364 : % + % :0,125+2,5-0,8;

a>_2ab \a’—4b? a+2b
e Pemmire ypaBHenme: 3x° +x—4=0;
6x—-15y =12,
4x -9y =10.

b? ( 2ab b j
e YIpocTUTE BBIPAKEHUE: ;

e Pemite cucteMy ypaBHEHHM:

2.Ksaopamuunas gpynkuyus.

Oyuknusa. O6nact onpeaeneHus U oonacts 3HadeHu QyHkunn. CBOHCTBA PYHKITHIA.
KBagparsslii TpexuiieH U ero KOpHU. Pa3nokeHne KBaApaTHOrO TpeX4uieHa Ha MHOKUATEIIN.
KBanparuunas ¢pynkuus u ee rpadpuk. Oynkius y = X. Kopens m-oii crenenu.
B pe3ynomame uszyuenusn 0anHoU memvl 00yUaOuuiica 001:4CeH
3HAmMb/NOHUMAmMD: OTIpEIeIIeHNE KBaIPaTHOTO TpexXuwieHa, (GOpMYJIUPOBKY TEOPEMBI O Pa3lIOKEHUU Ha
MHOXHTEJIH KBaJIPATHOTO TPEXWICHA; ONpEIeNICHIE CTETICHHOW (DYHKIIMH C HaTypaJIbHBIM TIOKA3aTeeM;
CBOICTBa cTENEHHOM (DYHKIIMU C YETHBIM U HEUYETHBIM [TOKa3aTeJIeM; Olpe/ieJIeHHe KOPHS -0l CTETIeHU C
paLMOHAIbHBIM [TOKA3aTENIEM;
yMmemb: BbIIEIATH KBaApaT JIBYWICHA U3 KBaIPATHOTO TPEXUWIEHA; paCKJIaIbIBaTh TPEXUIEH Ha
MHO’KUTENH, €CIIM €CTh KOPHU; CXEeMaTUYeCKU N300pakaTh rpaduk QYHKIMH y=X MPHU Pa3InYHbIX 11 U
OIMCHIBATh CBOMCTBA; BHIYHUCIIATH 3HAYEHUE KOPHSI I1-0M CTENIEHU; YIIPOLATh BBIPAXKEHUS CO CTENIEHSIMM.
Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCMU U NOECEOHEGHOU
Jcu3Hu IS 9TeHus rpadukoB pyHKIUN, pelIeHHs] HECTOKHBIX alreOpanvdecKux 3aaad.

Yposenwv o0a3amenvnoit noocomosxku ebinycKHuKa

e Haiimure 3HaueHne Gyrkmmm Y = x° —6x+4 npu x=-5, x =0.
e ITocrpoiite rpadux Gyskmmm y = x° —6x +5.

e Pa3noxuTe KBaApaTHEIH Tpexuned 2x° +5x—3 Ha MHOXKHTEIH.

YPOGBHb 603MOJIICHOU HOO20MOBKU 6bINYCKHUKA
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e [locTpoiite rpagux QyHKIMN:
a)y:x2—3|x|+2; 0) y:‘x2—6x+5‘.

e Haiiute p 1 (|, eci mapabona y = x” + px +¢ TepeceKaeT och abCIHCe

B TOYKax X=2 uX=23.

e TIpy KaKOM 3HAYEHHH p BBIPAKEHHE 2px°—2x—2p—3 CTAaHOBHUTCS
KBaJIpaTHBIM TPEXUWICHOM, OJJHUM U3 KOPHEW KOTOPOTO SBJISETCS YUCIIO HYIb?

Haiinure BTOpOii KOpeHb.

YYI:
KoMmMmyHuKkaTuBHbBIE:
CrnymaTh ¥ CIBIIIATh APYT APYTa; MPEJACTABIATh KOHKPETHOE COJIEpKaHUE B COOOIIaTh €To B
MMCbMEHHOU U YCTHOU (popme.
PeryasituBHble:
[TpuHMMAaTh MO3HABATENIBHYIO 1€)Ib, COXPAHSTH €€ MPU BHIIIOJHEHUH YUeOHBIX I€HCTBUMN, PEryIUPOBATh
BECh IPOIECC UX BBIMOJHEHUS U YETKO BHITIOTHATH TPEOOBaHUS TTO3HABATEIILHON 3a/1a4H.
IHo3naBaTenbHbIE:
BrIBOIUTE CeACTBUS U3 UMEIOIIUXCS B YCIIOBUY 33/1a4l JAHHBIX; yCTaHABIMBATH MPUYHMHHO-
CJIE/ICTBEHHBIE CBSI3H.

3.Ypaeuenun u nepasencmea c 00noii nepemennoil.

Ilenoe ypaBHeHHE U ero KOpHU. JIpoOHbIe palnoHaibHbIe ypaBHEHMs. Perienne HepaBeHCTB BTOPOI

CTEIIEHNU C OJTHOM IIEPEMEHHOM Perienre HepaBeHCTB METOI0M HHTEPBAJIOB.

B pe3ynomame uzyuenusn 0annoi memol 00y4aouuiica 0014cen

3HAMb/NOHUMAMSb . TIOHATHUS 1IETI0T0 PATMOHAIBHOTO YPAaBHEHHS; CIOCOOBI Pa3JIOKEHUS

MHOI'O4JIeHa Ha MHOXKUTEJIU; OIpe/ielIeHue OMKBaApaTHOT0, JPOOHO-PallMOHATILHOIO YPaBHEHUH;

QITOPUTM PELICHUs IPOOHO-pallMOHAIbHBIX YPABHEHUI; ONPE/IeJIEHNE HEPABEHCTBA 2-011 CTENEHU C

OJITHOW IIEpEeMEHHOI; rpaduiyeckuii crocod pelieHus: HepaBeHCTB (AJIrOPUTM); METO/L HHTEPBAJIOB,;

YMemb: ONIPENEIATh BUIbl YPAaBHEHHIA; BIAIETh Pa3IMYHBIMHU CITIOCOOAMHU pa3IOKEHHUS MHOTOYJICHA Ha

MHOXHTEJH; IPUMEHATh aJITOPUTM PELICHUs JPOOHO-pallMOHATIBHBIX YPAaBHEHUN JJIs MX PEIICHUS;

OTIpeIeNATh HEPABEHCTBA 2-0M CTENEHU C OJJHOM MEpEeMEHHOM; NPUMEHATh Tpadudeckuil crnocol A ux

pEILIEHNUs; IPUMEHSITh METOJI NUHTEPBAJIOB.

Hcnonvsoeamsb npuodpemennsle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCMU U NO6CEOHEEHOIL

Jcu3nu JUIS: PELICHUs 1eIbIX pallMOHAIbHBIX, OMKBaIPATHBIX, JPOOHO-PAlMOHATIBHBIX YPAaBHEHHH.
Yposenwv o0a3amenvnoit noocomosxku ebinycKHuKa

1
e Pemute ypaBHEHHE — + =1
X x+2

e Pemmre HepaBeHCTBO 2x° +5x—3>0;

e Penire HEpaBEHCTBO (2x - 3) (x + 4) <0.

YPOGBHb 803MOJIICHOU NOO20MOBKU 6bINYCKHUKA
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x* A 1 Tx+6
x+1 x+2 ¥ +3x+2

e Pemnre ypaBHEHMe:

2
e Haiinure peIICHUA HCPABCHCTBA xz - Ex - g < 0, IIPUHAJICIKAIINEC IIPOMCIKYTKY

44

2+9x—5x7
e Pemnte HEpaBEHCTBO: >

3’ -2x-1
YVYAI:
KoMmMmyHuKkaTuBHbBIE:
CrnymaTs ¥ CIBIIIATh APYT APYTa; MPEACTABIATh KOHKPETHOE COMIepKaHne U coo0IIaTh ero B
MMCbMEHHOU U YCTHOU (popme.
PeryasituBHble:
[TpuHMMAaTh MO3HABATENIBHYIO 1€)1b, COXPAHSTH €€ PU BHIIIOJHEHUH YUeOHBIX I€HCTBUMN, PEryJIUPOBATh
BECH MPOIIECC X BBHIMOIHEHUS U YETKO BBIMOJIHATH TPEOOBaHMS MO3HABATEILHOM 3a]a4H.
Ilo3naBaTenbHbIE:
BrIBOIUTE CeACTBUS U3 UMEIOIIUXCS B YCIIOBUU 33J1a4M JJAHHBIX; yCTAaHABIMBATH IPUYHMHHO-
CJIEJICTBEHHBIE CBSI3H.

4. Ypaenenus u nepasencmea c 06ymsa nepemeHHbIMU.

VYpaBHeHUs ¢ IBYMs NEpEeMEHHbIMH U ero rpaduk. I'papuueckuii crocod peueHust CUCTeEM ypaBHEHUH.
Pewmenne cucreMm ypaBHEHHH BTOpPOU cTeneHM. PemieHne 3aaad ¢ MOMOIIBIO CUCTEM YPAaBHEHUH BTOPOH
creneHy. HepaBeHcTBa ¢ ByMsl nepeMeHHbIMU. CHUCTEMBI HEPABEHCTB € ABYMsI IEPEMEHHBIMHU.
B pesynomame uzyuenus 0annoi memvl 00yuarouiuiica 0013cen
3Hamb/nOHUMams: ONpe/IelIeHue PELIeHNs YPaBHEHUS C JBYMs I€PEMEHHBIMU; OlpeieneHue rpapuka
YpaBHEHUs C JBYMs IIEPEMEHHBIMHM; 4YTO 3HAYUT pPEUIMTh CUCTEMY YPaBHEHHUHW BTOPOU CTEIICHH,
(aropuT™M pelIeHus); ONpeAeIeHue peleHUs] HEpaBEHCTB C ABYMs IMEPEMEHHBIMU; PEIIEHUE CHUCTEMBI
HEPaBEHCTBA C IByMs [IEPEMEHHBIMU;
yMeThb: rpaduyeck perarb CUCTEMbl YpaBHEHH; MPUMEHATh CIOCO0 MOJCTAaHOBKH; PEeIIaTh 3a7audl C
MOMOIIbI0 CHCTEM YpaBHEHHUIl BTOPOM CTENEHHU; rpapuuyecKd WIUIIOCTPUPOBATh MHOXECTBA PEIIEHUMN
HEKOTOPBIX CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.
Hcnonb3oBaTh npuodpeTeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOI e TeJIbHOCTH U
MOBCEAHEBHOM KM3HU [UUIs: PEIUICHUs YPaBHEHUMN, CUCTEM YPAaBHEHHMM M CHUCTEM HEPABEHCTB C JABYyMS
IIEPEMEHHBIMH.
Yposenwv o6a3amenvuoii noozomoeku evinycknuka
X+ y2 =10,

e Pemure cucremy ypaBHEHMI )

x—y=2.

e 3aiava. J[Boe pabouux u3rotoBwin 74 aeranu. [lepBeiit pabotan 74, a BTOpoii-8u.
N3BecTHO, 4TO MEepBBIN paOOYMii M3TOTOBIISUT B Yac Ha 2 JETajau OOJbIIE BTOPOTO.

CKOJIBKO JieTayiei B 4ac M3rOTOBIIST KaXKIbIH pabounii?

YPOBeHb 603MONCHOU NOO2OMOBKU 6bINYCKHUKA
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2 2
. | x°+8y° =12xy,
e Pemmnte cucreMy ypaBHEHHIA
x+2y=6;

e 3anayva. [loe3n mpomien MUMO HEOABMXKHO CTOSIIETOHA IIaTgopMe deloBeKa
3a 6¢, a MUMO MIaTGopmel amuHOW 150M 3a 15¢. Haiftu ckopoCTh IBIDKEHHS
1oe3/ia U ero JUIMHY.

x—2y+2<0,

e [Ipu Kakux 3HaYeHUAX K cucTema HepaBeHCTB Yy —22 0,

y—kx>0

3a4acT Ha KOOpI[PIH&THOfI TIJIOCKOCTHU TPCYT'OJIbHUK.
YV
KommyHukaTuBHbIC:

[IpencTaBisiTh KOHKPETHOE COJIEP)KAaHUE M COOOIATh €ro B MUChbMEHHON M YCTHOH (hopme;
YMeTh (MU pa3BUBaTh CIIOCOOHOCTH) C TIOMOIIBIO BOITPOCOB JAO0OBIBATH HEAOCTAIONIYIO0 HH(POPMAIIHIO.

PeryasitTuBHbie:
CraButh y4eOHYIO 3a/1a4y Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO, YCBOCHO, M TOTO, YTO €II¢
HEU3BECTHO; CAMOCTOATEIHHO (DOPMYITHPOBATH MO3HABATEIBHYIO LIEIb U CTPOUTH JICUCTBUS B
COOTBETCTBUM C HEH.

Ilo3naBaTeabHBIE:
[IpoBoauTH aHANIU3 CIOCOOOB pelICHUs 3a/1a4

5. Apugpmemuueckan u zeomempuueckan npozpeccuu.

[TocnenoBarensHocTu. Onpenenenue apupmerndeckoit nporpeccuu. @opmyiia n-ro 4ieHa
apudmeTHueckoii mporpeccuu. OnpenesneHne reoMeTpuaeckoit mporpeccun. @opmyna m-ro ujieHa
reOMeTpUUYECKOi nporpeccu. @opmyJsia CyMMBI IIEPBBIX 11 YJIEHOB FEOMETPUYECKON
IIPOTPECCUM.
B pezynvmame usyuenusn 0annoi memovt 00y4aromuiica 0014ceH 3HAMb/NOHUMAMD |
MOHATHUE NIOCIIEOBATEIBHOCTH; CMBICII IOHATHUS «I1-1» WIEH I1OCIEN0BATEIBHOCTH; OIPEIEICHUE
apu(MeTHUECKON U TeOMETPUUYECKON MPOrpeccuil; onpeaeaeHne pa3HOCTH apu(pMETHUECKON IPOrpeccuu
Y 3HaMeHaTellsl FeOMEeTPUUYECKO nporpeccuii; Gopmysibl I-T0 YI€HA U CYMMBbI I — YJIEHOB
apu(MeTHUECKONW U TeOMeTPUIECKOM
IPOrPeCcCUil; XapaKTEpUCTUKA CBOMCTBA apu(PMETUUECKON U TEOMETPUUYECKON NMPOTPECCHI;
yYMeThb: HCII0JIb30BaTh MHAEKCHOE 0003HAaUE€HUE; IPUMEHSATH (POPMYJIBI I1-T'0 YJeHa U CyMMBbI IT-4JIEHOB
apu(pMeTUYECKO U FeOMETPUUECKON MPOTPECCH ISl BHITOJIHEHUS YIIPAXKHEHUH.
Hcnonb3oBaTh NpHOOpeTEHHbIC 3HAHUA M YMEHHUS B PAKTHYECKOMH JeTeJIbHOCTH U NMOBCEAHEBHOM
JKM3HU: JUIS PEIICHMS 3aa4.
Yposenwv o6a3amenvuoii noozomosku evinycknuka
o SlBnsieTcs M JaHHAsl YMCIIOBas MOCIEA0BATEILHOCTD apu(pMeTHuecKoi
mporpeccueii: a)—5;-3;-1; 1;....; 6) 25;15;10;...; 6) 3; 6;12;...7

o fBisieTcs M JaHHASI YKMCIIOBAsI TIOCIIE0BATEILHOCTh TE€OMETPUYUECKOM
. 1
mporpeccueii: a)—35; 5;,—5; 5;....; 6) 25,5 g 6) 3;6;12;...7

e Haiinute cymMmMy IIecTH NIEPBBIX UJICHOB
a) apudMeTHIecKol mporpeccuu, eciu a, =5, d =4;
1

6) TEOMETPUYECKON Iporpeccuu, eciu b, =1, g = 3

YPOKBHb 603MOIICHOU HOO20MOBKU 6bINYCKHUKA
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e [Ipu kakux n 4ieHbl apudMeTndeckoil nporpeccuu 15,13, 11, ...
OTpHIIATEIbHBI?
e ApudmMernueckas mporpeccust 3agaHa ¢popmMmynoit a, =3n+5.
Hatimure S, ;.
e HalinuTe mATHIM U NEPBBIA YJIEHBI T€OMETPUYECKON ITPOTPECCUH,
ecmu b, =5, b, =20.
e Pemute ypaBHeHue I+x+x>+x3+...=1,5, ecn 0 < x <1.
YV
KOMMyHI/IKaTI/IBHLIe:
OOMeHUBaThCSl MHEHUSMHU, IOHUMATh MMO3UIIMIO TApTHEPA, B TOM YUCIIE U OTJIMYHYIO OT CBOECH; 3a/1aBaTh
BOIIPOCHKHI, CJIyHIaTh U OTBE€YATh Ha BOIIPOCHI APYTHX, (bOpMYJ'II/IpOBaTB COOCTBEHHEIE MBICJIM, BBICKA3bIBAThb
1 00OCHOBBIBATh CBOIO TOUKY 3pEHHUSI.
PeryasitTuBHblie:
[InanupoBaTh (B COTpYIHUYECTBE C YUUTEJIEM U OJHOKIACCHUKAMHU UJTU CAMOCTOSTEIHLHO) HEOOXOIUMbIE
HeﬁCTBHH, orcpanunu, HeﬁCTBOBaTB I10 IIaHy, CaMOCTOATECIIbHO INIaHUPOBATH HeO6XO,I[I/IMBIe HeﬁCTBHH,
oTiepaIuu.
Ilo3HaBaTe/nbHbBIE:
AHaMM3UPOBATh YCIOBUS U TPeOOBAHUA 3aa4; IPOBOIUTH AHAJIU3 CIIOCOOOB PEIICHUS 33/1a4l C TOYKH
3pCHUA UX pallMOHAIN3aAllU 1 SKOHOMHWYHOCTH.

6. Inemenmul KOMOUHAMOPUKU U MEOPUU 6EPOAMHOCHIU.

[Tpumepsr koMOuHaTOpHBIX 3a1a4. [lepectanoBku. Pasmemenus. Coueranusi. OTHOCUTENbHAS YaCTOTA
CIIy9aifHOTO COOBITHS. BEpoSTHOCTh pABHOBO3MOXKHBIX COOBITHH.

B pezynvmame usyuenusn 0annoi memovt 00y4aromuiica 0014CeH 3HAMb/NOHUMAMD '
KOMOWHATOPHOE MPABHJIO YMHOKEHUS; ONPEIeNICHIE EPECTaHOBOK,

pa3MeIIeHNii, COUYETaHH; MOHSATHS OTHOIIEHUHN YaCTOTHI U BEPOSITHOCTH CITy4alfHOTO COOBITHS;
(dopMyJIbI IS IOJICUETA UX YKMCIIA; IOHATUS «CIIydallHOE COOBITHE), «OTHOCUTENbHAS YaCTOTa,
«BEPOSTHOCTH CIIYYaHOTO COOBITUSY;
yMemp: paznudaTh NOHITUS «Pa3MEILEHUE» U «COUETaHUs»; ONPEAETATh O KaKOM BUJI€ KOMOMHAIUI
UJIET pedb B 3ajjauax; pelarhb 3aJauu, B KOTOPBIX TPeOYeTCsl COCTABIATh T€ MM UHbIE KOMOMHAIIUU
3JIEMEHTOB U MOJCUNUTATh UX YHUCIIO; BBIYUCIATH BEPOSATHOCTD CIyHYaitHOrO COOBITUS MPU KIACCUYECKOM
MOJIXOJE.

Hcnonvzoeamsv npuodpemennole 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0eAMEeTbHOCHU U NOBCEOHEGHOU
Jcu3nu 1T PelIeHnss KOMOMHATOPHBIX 3a/1a4.

Yposenwv ooa3amenvnoit noocomosxku ebinycKHuKa

e CKOJBKUMH CIIOCOOAMU MOTYT Pa3MECTUTHCS 6 YEJIOBEK B CallOHE aBTOOycCa Ha IIECTH CBOOOIHBIX
MmecTax?

e (CKOJIBKO TPEX3HAYHBIX YHCEIN, B KOTOPBIX HET OJAMHAKOBBIX LU(P, MOKHO COCTaBUTH U3 udp 1,
2,3,4,5?

e 113 12 ujeHOB TypuUCTUYECKON IPYyNIbl HAJI0 BBIOPATH TpeX AeKypHbIX. CKOIbKUMU criocoOaMu
MOYKHO CJIeaTh Takoi BbIOOP?

e KakoBa BEepOSITHOCTb TOTO, UTO IPU OPOCAHUM UTPATBHOTO KyOHKa BbINaeT 6ojee 4 0ukoB?

YPOBeHb 603MONCHOU NOO2OMOBKU 6bINYCKHUKA

e U3 20 BompocoB k sk3ameHy BoBa 12 BonmpocoB BbIyUMII, 5 COBCEM HE CMOTPEJ, @ B OCTaIbHBIX
YTO-TO 3HAET, a YTO-TO HeT. Ha nk3amene B Omiiere OyAeT Tpu BoIpoca.
a) CKOJIbKO CYIIECTBYET BApUAHTOB OUJIETOB?
0) CKkoIbKO U3 HUX T€X, B KOTOPHIX BoBa 3HaeT Bce BOMPOCHI?
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B) CKOJIBKO U3 HUX T€X, B KOTOPBIX €CTh BOIIPOCHI BCEX TPEX TUIIOB?
r) CKOJIBKO U3 HUX T€X, B KOTOPHIX BOBa BEIy4HII OOJIBIIMHCTBO BOIPOCOB?
e (Cny4aifHBIM 00pa30M OJHOBPEMEHHO BHIOMPAIOT JBE OYKBBI U3 33 OYKB pycckoro andasura.
Haitgure BeposATHOCTH TOTO, UTO:
a) o0e OHM TJIacHBIC;
0) cpenu HUX eCTh OYKBa «bY;
B) CpPEIM HUX HET OYKBBI «a»;
r) oxHa OyKBa IiiacHasi, a Ipyras corjiacHasl.

Yy
KoMmMmyHuKaTUBHBIE:

YcranaBnuBath paboune OTHOMICHUS; 3(H(PEKTUBHO COTPYIHUYATD U CIOCOOCTBOBATH MPOIYKTUBHON
KOOIepaluu.

PeryasitTuBHbie:
CocTaBiATh IJIaH U TOCIIE0BATENBHOCTD JIEUCTBHM; BHOCUTh KOPPEKTUBBI U TOTIOJHEHHUS B
COCTaBJICHHbBIEC TUIAHBI.

Io3naBaTenbHbIE:
Bri6upats Hanbonee r¢dekTuBHbIE CTIOCOOBI pEHICHUS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI;
MPOBOJIMTH aHAIHM3 CIIOCOOOB PEIICHHMS 3a/1a4; BOCCTAHABIUBATE NPEIMETHYIO CUTYAIIHIO, OITUCAHHYIO B
3a/aye, MyTéM nepeopMyIupoBaHUs, H300pakaTh Ha CXEME TOJBKO CYIECTBEHHYIO HH(POPMAIIHIO;
aHAJIM3UPOBATh OOBEKT, BBIJEISS CYIIECTBEHHBIE U HECYIIECTBEHHBIC MPU3HAKH.

7. Hmozo60e nosmopenue.

Pa3nen maTemaTukH.

e UYycia ¥ BEIYMCIICHHS.

e BrIpakeHHS ¥ PeoOpa3oBaHUs.

e VYpaBHEHHUS U HEPABEHCTRBA.

e ODyHKUUH.

YVi
KommyHukaTuBHbIC:
ApPryMEHTHPOBATH CBOIO TOUYKY 3PEHUS, CIIOPUTh U OTCTAUBATH CBOIO MO3UITUIO0 HEBPAXKICOHBIM JIJIs
OTIMOHEHTOB 00pa30M; pa3BUBATh YMEHUS HHTETPUPOBATHLCS B TPYIINY CBEPCTHUKOB U CTPOUTH
MPOAYKTUBHOE B3aUMOJEHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMH.
PeryasaTuBHbIe:
Baocuth HEOOX0IMMBIE HOTIOTHEHUS U KOPPEKTHUBHI B TUIAH U CIIOCOO JEHCTBUS B CITy4ae PACXOXKICHUS
JTAJIOHA, PEATIBHOTO IEUCTBUS U €r0 PE3YJIbTATA.
ITo3HaBaTebHBIE:

Ocy1ecTBISTh CpaBHEHUE U KJIACCU(DUKALIUIO 110 33aHHBIM KPUTEPHSIM.
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Y4eOHo-MeTOAUYECKOE U MATEPHATbHO-TEXHHYECKoe o0ecreyeHue y4eOHoro
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K.M.Hemkos, C.b.CyBopoga; noxa pea.C.A.TemsikoBckoro.- 19-e uza.- M.: IIpocsemenne, 2018.

3. Uzyuenwme anreOpsl B 7-9 kiaccax: mocobue amns yuuteneit / KO.H.Makaperaes, H.I'. Munaiok,
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obmeobpazoBart. yupexaenuii / FO.H. Makapsrues, H.I'. Munmtok; mox pea. C.A. TensakoBckoro.
— M.: Ilpocsemenne,2018 r.

8. Maremaruka 5-11 kiaccbl: HeTpaAUIIMOHHBIE (DOPMBI OPTaHU3AIMH KOHTPOJISI HA YPOKax / aBT.-
coct. M.E. Ko3una, O.M. ®azeeBa. - Bonrorpaza, Yuurens, 2007,

9. Aunre0pa: c0. 3axanuii UIs MOArOTOBKH K UTOrOBO# arrectamuu B 9 ki1. / JI.B. Ky3nenosa, C.B.
CyBopoBa, E.A. bBynumosuu u 1p. — M.: IIpocsewienune, 2017,

10. COoopHUK 3a7aHu# IS IOATOTOBKH K UTOTOBOM arrectanuu B 9 knacce/ JI.B.Ky3nerosa u np.—
M.: [Ipocsemienue, 2019

11. COopHuK 3agaHnii 71 MOATOTOBKH K UTOTOBOM arrectanuu B 9 kiacce «3000 3amau»/ A.JI.
CemeHoB u 1p.— M.: Dk3ameHn, 2019.

Cneyugpuueckoe conpoeorcoenue (060pyoosanue)

o KJIaCCHas JIocKa ¢ HaOOpOM MAarHMTOB JJIsi KPEIUIEHUs TaOJIUI;MHTepaKTHUBHAs
JIOCKa,

. MYJIbTUMEAUNHBIN IPOEKTOP;

. JEMOHCTPALIMOHHBIE ~ W3MEpPUTENIbHBIE  MHCTPYMEHTBI UM MPUCIOCOOJIEHUs
(pa3MeueHHbIE M HEpa3MEUEHHbIe JIMHEWKH, LHUPKYJIH, TPAHCHOPTHUPBI, HAOOPHI YTrOJBbHUKOB,
MEpKH);

o JIEMOHCTPALIMOHHBIE TaOIHUIIBI.

Hugopmayuonnoe conpoeoxrcoenue:
1.®denepanbubiii nenTp uHGOpM hittp://fecior.edu.ru
. Emunas xomnexius udpoBeix o0pa3oBatenbHbIX pecypcoB http://school-collection.edu.ru
. «Kapman s yuurens marematuku» http://karmanform.ucoz.ru.
. 5l uny Ha ypok Marematuku (MeTonudeckue paspaborkn): Www.festival.1sepember.ru
. Ypoku — KOHCIIEKThl WWW.pedsovet.ru
. http://www.alleng.ru
. http://www.proskolu.ru/org
. www.metod-kopilka.ru
._http://www.it-n.ru/
10. http://www.1september.ru/
11. http://www.matematika-na.ru/index.php oH-J1aliH T€CTBI 10 MATEMATHKE
12. http://www.edu.ru/
13. http://fcior.edu.ru/
14. http://urokimatematiki.ru
15. http://intergu.ru/
16. http://www.openclass.ru/

O 00 NO DN W
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KanengapHo-temaTu4eckoe NJiaHUPOBaHUE

no ajaredpe, 9 kiaacc
2019/ 2020 yueoHbIii roa

No | Tema ypoka Jlata nipoBeneHus
| yeTBepTH — 24 yaca ITo nnany ITo daxty
IloBTOpenne — 3u.

1,2 | BogHOE MOBTOpEHHUE. 2.09, 3.09

3 | duarnoctuueckas paboTa 6.09

KBagparuunas pynkmusi— 214.
4 | OyHKIMH U UX rpaduku. 9.09
5 | Obnacte onpeneneHus U 00JaCTh 3HAUCHUM. 10.09
6 | CoiicTBa QyHKITHH. 13.09
7 | CBoiicTBa QyHKIIHII. 16.09
8 | KBagpaTHbIil TpeX4iieH 1 ero KOpHHU. 17.09
9 | KBagpaTHblii TPEXWIEH U €10 KOPHU. 20.09
10 | Pa3noxxeHne KBaJApaTHOTO TPEXUWICHA Ha 23.09
MHOXHUTEIIH.

11 | Pa3noxeHne KBaJApaTHOTO TPEXUWICHA Ha 24.09
MHOHUTEIIH.

12 | KonTpoabHas padora Nel no teme « DyHKIIUU 27.09
U UX CBOIiCTBa.
KBaapaTHblii Tpex4/ieH»

13 | Oynkuus y=ax2 , €e TpaduK U CBOMCTBA. 30.09
14 | I'paduxn dynxmmii y=ax>+ n, y=a(x-m)2. 1.10
15 | I'paduxu pyskumit y=ax>+ n, y=a(x-m)>. 4.10
16 | TlocTpoenue rpaduka KBaapaTHIHOU (PYHKIINH. 7.10
17 | IlocTpoenue rpaduka KBagpaTuyHOW PyHKLIUU. 8.10
18 | dynknus y=x". 11.10
19 | Kopens n-oii 14.10

20 | KopeHb -0l CTETEHH. 15.10

21 | MpoGuo-nuneitnas GyHKIuUs 1 ee rpaduk. 18.10

22 | NpoGHo-nuHeiHas GyHKIUS U e rpaduk. 21.10

23 | CreneHb ¢ palMOHAIBHBIM ITOKA3aTENIEM. 22.10

24 | KontpoibHas pabota Ne2 1o Teme 2510

«KBanparnunas GyHKIM»

Il yveTBepTH — 23 yaca

YPABHEHUAA U HEPABEHCTBA C
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OJIHOM TEPEMEHHOM - 14 yacos

25 | Lenoe ypaBHeHMe H €r0 KOPHHU 511
26 | Llenoe ypaBHEHHE U €0 KOPHH. 8.11
27 | Llenoe ypaBHEHHUE U €O KOPHH. 11.11
28 | Llenoe ypaBHEHHE U €0 KOPHH. 12.11
29 | IpoGHbIE palOHAILHBIE YPABHEHHMS. 15.11
30 | ApoOHbie paliioOHAIbHBIC YPABHCHHSL. 18.11
31 | JIpoGHble palMOHAIbHBIE YPABHEHHUS. 19.11
32 | JlpoGHble palMOHAIbHBIE YPABHEHHUSI. 22.11
33 Pemenne HcipaBeHCTB BTOpPOM CTENEHU C OAHOMU 25.11
MEePEeMEHHOM.
34 Pemenne HcipaBeHCTB BTOpPOM CTENEHU C OAHOU 26.11
MEePEeMEHHOM.
35 | Pemenne HEPaBEHCTB METOIOM HHTEPBAJIOB. 29.11
Pemienne HepaBeHCTB METOAOM UHTEPBAJIOB. 2.12
36
KonTpoasHnasi padora Ne3 mo teme 3.12
37 | «YpaBHeHHS M HEPaBEHCTBA C OHOI
nepeMeHHOoI»
38 | AHanu3 KOHTPOJIBHOM pabOTHI. 6.12
YPABHEHUSA W HEPABEHCTBA C
JABYMS IIEPEMEHHBIMMU - 164.
39 | YpaBHeHue C IByMs IEPEMEHHBIMU U €TI0 9.12
rpaduk.
40 | YpaBHEHHE C IBYMS IIEPEMECHHBIMH H €r0O 10.12
rpaduk.
41 | I'padmueckuii crocod perieHus: CuCTeM 13.12
YPaBHEHUM.
42 | I'padmyeckuii criocod pemeHus: CHCTEM 16.12
YPaBHEHUM.
43 | I'padmdeckuii criocod pemeHus: CHCTEM 17.12
YPaBHEHUM.
44 | PemieHue cUCTEM YpaBHEHUM BTOPOU CTETICHH. 20.12
45 | Pemenne cucteM ypaBHEHHUM BTOPOU CTETICHH. 23.12
46 | Pemmenue cucteM ypaBHEHHI BTOPOH CTETICHU. 24 .12
47 | Perenue cucteM ypaBHEHHI BTOPOH CTETICHU. 27.12
11 yerBepTh —284
48 | Pemenwue 3a/1a4 ¢ TOMOIIBIO YpPaBHEHUH BTOPOM 13.01
CTEIEHHU.
49 | Pemenwue 3a/1a4 ¢ TOMOIIBIO YpaBHEHUH BTOPOM 14.01
CTEIEHHU.
50 | HepaseHcTBa ¢ ABYMS NEPEMEHHBIMH. 17.01
Sl | Hepasencrsa ¢ 1ByMs IEpPEMEHHBIMH. 20.01
52 | CucreMbl HEPABEHCTB C JBYMs IIEPEMEHHBIMH. 21.01
93 | CucTeMBI HEPABEHCTB C JBYMS [IEPEMEHHBIMH. 24.01
54 KonTposbHas padora Ned no Teme 27.01
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«YpaBHeHHS H HEPABEHCTBA € ABYMH
nepeMeHHbIMIY

APUOMETHYECKAS nu
I'EOMETPUYECKAA IIPOTPECCUHU -
15y,

55 | IlocnenoBaTenbHOCTY. 28.01

56 | IlocnenoBaTenbHOCTH. 31.01

57 | Onpenenenne apuPpMETHIECKON MPOrPECCUH. 3.02
dopmyna n-To wieHa apuHMEeTHIECKOM
IPOTPECCHUH.

58 | Onpenenenue apuMeTUIECKON MPOTPECCUHU. 4.02
®opmyna n-To uieHa apuMeTuyecKoi
IPOTPECCUH.

59 | ®opmysa CyMMBI 72 TIEPBBIX WICHOB 7.02
apupMeTHUECKON MPOTrPECCUH.

60 | ®opmyna cyMMBI 71 IEPBHIX YICHOB 10.02
apupMeTHUECKON MPOTrPECCUH.

61 | ®opmyna cyMMBI 71 IEPBHIX YICHOB 11.02
apupMeTHUUECKON MPOTrPECCUH.

62 | KonTposbHas padora Ne5 no reme 14.02
«ApupmMeTHyecKkas Nporpeccus

63 | OnpenencHue reOMETPUIECKON MPOTPECCHH. 17.02
dopmyria 7-To YieHa TeOMETPUICCKON
IPOTPECCHUH.

64 | OnpeneneHue reOMETPUIECKON MPOTPECCUH. 18.02
dopmyria 7-To YieHa TeOMETPUICCKON
IPOTPECCHUH.

65 | ®opmysa CyMMBI 72 TIEPBBIX YWICHOB 21.02
T€OMETPHUECKON MPOTPECCHH.

66 | ®opmyna CyMMBI 72 TIEPBBIX YWICHOB 25.02
T€OMETPHUECKOMN MPOTPECCHH.

67 | ®opmyna CyMMBI 72 TIEPBBIX YWICHOB 28.02
T€OMETPHUECKON MPOTPECCHH.

68 | ®opmysa CyMMEI 71 TIEPBBIX YJICHOB 2.03
T€OMETPHUECKOMN MPOTPECCHH.

69 | KonTpoJnHasi pa6oTa Ne6 mo Tteme 3.03
«I"eoMeTpHyYecKasi mporpeccus
SJIEMEHTBI KOMBHHATOPHKH N TEOPUU
BEPOSTHOCTEMU — 14y,

70 | ITpumepbl KOMOMHATOPHBIX 3a1a4. 6.03

71 | Ipumepbl KOMOMHATOPHBIX 3a/1a4. 10.03

72 | TlepecTaHOBKH. 13.03

73 | IepecTaHOBKH. 16.03

74 | Pasmernenus. 17.03

75 | Pasmerenus. 20.03

IV yerBepTh 214.
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76 | Coueranus. 30.03

77 | Coueranus. 31.03

78 | OTHOCHTENBHAS YaCTOTA CITY4aifHOrO COOBITHS. 3.04

79 | OTHOCHTENIbHAS YACTOTA CITy4alHOr0 COOBITHS 6.04

80 | BeposATHOCTL PaBHOBO3MOYKHBIX COOBITHIA. 7.04

81 | CnokeHre 1 yMHOXKEHUE BEPOATHOCTEN. 10.04

82 KontpoJsbHas padora Ne7 mo teme 13.04

«DJ1IeMeHThI KOMOMHATOPUKH U TEOPUH
BEPOSATHOCTEN»

83 | Mmarnoctuueckas pabora 14.04
UTOI'OBOE MNOBTOPEHME. PEHIEHHUE
3AJIAY IO KYPCY VIl — IX KJIACCOB -
20u.

84 | BemonHeHne y9eOHO-TPECHUPOBOYHBIX 33 IaHUN 17.04
B (hopmare OI'D.

85 | BrimonHeHne y4eOHO-TPEHHPOBOYHBIX 3aaHUI 20.04
B (hopmare OI'D.

86 | BeimonHeHune yueOHO-TPEHUPOBOYHBIX 3aJaHUN 21.04
B (hopmare OI'D.

87 | BeimonHeHne yueOHO-TPEHUPOBOYHBIX 3aJaHUN 24.04
B (hopmare OI'D.

88 | BeinmonHeHne yueOHO-TPEHUPOBOYHBIX 3aJaHUI 27.04
B (hopmare OI'D.

89 | BeinmonHeHune yueOHO-TPEHUPOBOYHBIX 3aJaHUN 28.04
B (hopmare OI'D.

90 | BemmonHeHne yueOHO-TPEHUPOBOYHBIX 3aJaHUN 8.05
B (hopmare OI'D.

91 | BeimonHeHHne y4eOHO-TPEHUPOBOYHBIX 3aJaHUN 12.05
B (hopmare OI'D.

92 | BeimonHeHne y4eOHO-TPEHHPOBOYHBIX 3aaHUI 15.05
B ¢popmare OI'D.

93 | Mroroasi KoHTpoOsILHAst paGoTa Ne8. 18.05

94 | BemmonHeHne y4eOHO-TPEHHPOBOYHBIX 3aaHU 19.05
B ¢popmare OI'D.

95 | BeimonHeHne y4eOHO-TPEHHPOBOYHBIX 3aaHU 22.05

B ¢popmare OI'D.
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Kaace: 9
KosnuecTBO 4acos:

- Ha y4eOHbIii roa: 100

- B Hemearo: 3

[11aHOBBIX KOHTPOJILHBIX padoT -7
[11aHOBBIX THATHOCTHYECKHX PadoT - 2

KanennapHo-temaTnyeckoe IJiaHHPOBaHNe

Auare0dpa, 9 ki1acc

2019/ 2020 yueoHBbIii roa

Ne Tema ypoka XapaKTepUCTHK IInanupyemsie pedyabTatsl (B coorBeTcTBHH ¢ DI'OC) Hara
a BU/I0B yueOHoi NMPOBeIeHUus
JeATeJbHOCTH Monsrust IIpeamerHbIe MeTanpeameTrHbie JIM4YHOCTHBIE Iliuan | Pakr
pe3yJabTaThl pe3yJibTaThI pe3yJibTaThI
1 Broanoe yMeHUe 2.09
IIOBTOPEHHUE. KOHTPOJIMPOBATh
2,3 TIPOIIECC | 3.09
pe3yiabTatr yueOHoi | 6.09
Crnymarth 1 CIbIIIATh .
r pyra: MaTeMaTU4ECKON
APYT ZIpYTd, JeSATEIbHOCTH;
MPEJCTABIISITh
KOHKpETHOE
CIOCOOHOCTH K
coaepKaHue U
Bsoanoe 3MOIMOHATBHOMY
C000IIIaTh ero B
ITIOBTOPEHHUE. . BOCITPUSITHIO
MACbMEHHOU U
. MaTeMaTUYECKUX
yCTHOU (hopme.
00BEKTOB, 3a/1a4,
peneHu,
paccyKIeHUH;
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Texnonozuu: 310poBbecOEPEKEHNS, INUHOCTHO-OPUCHTUPOBAHHOTO 00yU€eHHMS, I€aroruka COTpyJHUIECTBA

KBaaparuuynas pyHkuus

4 OYHKIMU U UX
rpadukH.

5 Oo0macTe
OIpe/ICIICHUS
00J1aCTh 3HAYEHHIT

6 CsoiicTBa
GbyHKIHUH.

7 CsoiicTBa
byHKIUH.

8 KBanparasrit
TPEXUICH U €ro
KOPHH.

9 KBanpatusrit

TPEXWIEH U €ro
KOPHH.

Bripaborats
YMEHHE CTPOUTH
rpaduk
KBaJpaTUYHON
GyHKIHAHA u
MPUMCHSITh
rpadgudeckue
NpeCTaBICHHUS
TUIS pelieHus
HEPaBEHCTB
BTOPOIl CTENEHH C
OJTHOH
IIEPEMEHHOM.

HE3aBUCHMA,
3aBHCHMAs
NepeMeHHas,
byukums, rpaduk
byHKIIUN

-yMETb HaXOAUTh
10 3HAYCHUIO
apryMeHTa
3HAYEHUE

GYHKIIUH 1
Ha000poT

byHKIMA, 00J1aCTh
OIpeIeTICHUS 1
obiacts
MU3MCHEHHUSI

-yMETh HaXOJIUTh
001acTh
ompeseIieHus U
001acTh
3HAYECHUS
bynxumy;
-YMETh CTPOHTH
OoJiee CI0KHBIE

rpaduxu
byHKIUH
HYJTU QYHKIUH, -yMeTh
BO3pacTaromas u OTpeNeNsTh
yObIBaro1as HyJU QyHKIUH,
byHKUMSA IPOMEXKYTKH
BO3PACTaHUS U
yObIBaHUs
KBaJ[paTHBIN -yMeTb HaXOJIUTh
TpEX4JIeH, ero KOpHHU
KOpHHU KBaJIpaTHOTO
TpexuseHa

27

Cnymarsb u
CIIBIIIATD JPYT

Apyra; NpeacTaBJIsATh

KOHKPETHOE
COJIep>KaHue
€Oo00I1IaTh €ro B
IMMCHMEHHOMN 1
YCTHOM (opme.

[IpuHnMats
II03HABATEJIbHYIO

LIEJIb, COXPAHATH €€

IIPpH BBIITOJIHCHHUHU

y4eOHBIX JIEUCTBUH,
peryaupoBarh BECh

MPOLECC UX
BBITIOJTHEHHS U
YETKO BHINOJHSITH
TpeOoBaHUS
MO3HABaTeILHOMI
3aJauH.

BriBouTh
CIIEZICTBUS W3
HMEIOIIINXCS B
YCJIOBUH 3a7a41
JTaHHBIX;
YCTaHABJIMBATh

UCIIOJIb30BATh
puoOpeTeHHbIE
3HAHUS U YMCHHUS B
MPaKTUYECKOU
JIESITEIIBHOCTH |
MOBCEIHEBHOM JKU3HU
JUISL:

BBITIOJTHEHHSI pACUE€TOB
o ¢popmMyJam,
cocTaBieHus: Gopmy,
BBIPAXKAIOIINX
3aBHCHMOCTH MEKITY
pealbHBIMH
BEJIMYUHAMU;
MHTEPIIPETAINH
rpauKoOB peabHBIX
3aBHCHUMOCTEN MEXKIY
BEJIMYUHAMU.

9.09

10.09

13.09

16.09

17.09

20.09




15 Pasnoxxenune KOpHHU -yMETh HaXOJIUTh
KBaJIpaTHOTO KBaJ[paTHOTO KOpHHU
TpeXwIeHa Ha TPEXWIEHA, KBaJIpaTHOI'O
MHOXHTEJIH. pasyioXeHue Ha TPEXUJICHA;

16 MHOXKUTEIN -yMETh
Pasznoxenue

packiafbIBaTh Ha
KBaJ[paTHOTO
TpexX4JeHa Ha MHOIRITEIH
MHOHTEJIH. KBAAPATHEH
TPEXWICH

12 KoutpoabHnasn
padora Nel o
Teme «DyHKIUN U
UX CBOMCTBA.

KBanpatubiii
TPEXWICH»

13 ®ynknus y=ax? Bripaborarts byHKIus, rpaduK | -yMETh CTPOUTH
ee rpaduk u yMEHHE CTPOUTh | QYHKIUH, rpaduk QyHKIUN
CBOICTBA. rpaduk CBOMCTBA PYHKINHU | y = ax’;

KBaJpaTUYHOU
GyHKIMH U -IIpaBUJIBHO
IPUMEHSTh YUTaTh rpaduk

14 I'paduku pynkumii | rpadpuueckue rpaduK QyHKIHMH, | -yMETb CTPOUTH
y=ax?+ n, y=a(x- IpeCTaBICHUs napaiesIbHbINA rpadux
m)>2. JUTSL pEeLICHUS MepeHoc byHKIHH,

15 I'paduku pyHKIUI | HEPABEHCTB UCIIONB3Ys
y=ax?+ n, y=a(x- BTOPOI1 CTEINEHU C npeobpazoBaHus
m)?2. OJTHOM rpaduKoB

MIEPEMEHHOM.

16 [Toctpoenue KBaJpaTUYHas -3HaTh AJITOPUTM
rpaduka byHKIMS, MTOCTPOEHUS
KBaJIpaTU4YHON napabona, rpadpuka
GbyHKIHH. BepIIMHA KBaJPaTUIHOM

28

MIPUYUHHO-
CIIEICTBCHHBIE
CBA3U.

Cnymars u
CHBIIIATE APYT
Jpyra; IpeiCTaBIATh
KOHKPETHOE
coJiepKaHue u
COo00IIaTh ero B
MMCHBMEHHOMN U
YCTHOM (opme.

[IpuHrMaTh
MIO3HABATEJIbHYIO
IIEJTb, COXPAHSATH €€
MIPY BBITIOJIHEHUH
y4eOHBIX JICUCTBHH,
peryiaupoBaTh BECh
polecc ux
BBITIOJIHEHUS U

UCIIOJIb30BaTh
puoOpeTeHHbIE
3HAHUS U YMCHHUS B
MPaKTUYECKOU
JIESITEIIbHOCTH |
MOBCEIHEBHOM JKHU3HU
JUISL:

BBITIOJTHEHHSI pACUe€TOB
o Gopmymnam,
coctaBneHus: GopMmyi,
BBIPAXKAFOIIHX
3aBHCHUMOCTH MEXKIY
peaTbHBIMH
BEJIMYUHAMU;
HWHTEPIIPETAINH
rpauKoB peallbHbIX
3aBUCHUMOCTEN MEKTY
BEJIMYMHAMU.

yMEHue
KOHTPOJMPOBATH
IPOLIECC U pe3YyIbTAT
yueOHOM
MaTeMaTHYeCKOM
JeSITeTTHHOCTH

CITOCOOHOCTH K
AMOIIMOHATEHOMY
BOCIIPUATHIO
MaTeMaTHYECKHX
00BCKTOB, 3a/1a4,

23.09

24.09

27.09

30.09

1.10

4.10

7.10




17

[Toctpoenue
rpaduka
KBaJpaTUYHON
GhyHKIMH.

18

[Toctpoenue
rpaduka
KBaJpaTUYHON
GhyHKIHH.

19

OyHKMs y=x".

20

Kopens n-oi
CTEIEHH.

BBECTHU
MOHSTUE KOPHS N-
U CTEIEeHU

napaboJibl, BETBH
napadoJIbI

INZENIVIH
-yMETh HaXOJIUTh
KOOPAUHATHI
BEPIIHHBI
napaboJibl

crerneHHast QyHKIUs
C HAaTypaJIbHBIM

-3HAaTh CBOWCTBA
(GYHKIHH C ¢ TIPH

IMoKa3aTelIeM, N-geTHOM H N-C C
CBOMCTBA CTCIICHHOM | C YETHBIM U
(YyHKIMH | HEYCTHEIM
0COOEHHOCTH €€ roxkasarejieM;
rpaduka mpu Jo0oM | -yMeTb
HaTypaJbHOM N npeoOpa3oBhIBAT
b rpaduKu
y=x"uy=x"C
HauoOoee
BBICOKHMU
CTCIICHSIMH
KOpEHb N-i -3HaTh TaOIHILY
CTCIICHHU, CTCIICHEH;

29

YETKO BBIIOJIHATD
TpeOOBaHMS
MO3HAaBaTeIbLHOMI
3aa4n.

BriBoauth
CJIEICTBUS U3
HMEIOIIUXCS B
YCJIOBHH 3a[a4H
JIaHHBIX;
yCTaHaBJIUBATh
NPUYHHHO-
CIICICTBCHHEIC
CBSI3H.

peLieHui,
paccy)aeHui

dbopMupoBaHue
KOMMYHHUKATUBHOMN
KOMIICTCHTHOCTH B
0o01IeHNH U
COTPYTHUYECTBE CO
CBEpPCTHUKAMH,
CTapIINMH H
MJIQJIIITIMH B
00pa3oBaTenbHOM,
00I11eCTBEHHO
MOJIC3HOH, y4eOHO-
HUCCIIeI0BATEIbCKOM,
TBOPYECKOM U IPYTUX
BHJIaX JICSITEIIBHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3J1araTb
CBOU MBICIIA B YCTHOM
Y IIICbMEHHOU peyH,

8.10

11.10

14.10

15.10




21 MoKa3aTeib KOPHS, | -yMeTh YMETh
MIOJIKOPEHHOE BBIUUCIISATH
BBIpa)XKEHUE, 3HAYCHUS
apuMeTuyecKuii | HEKOTOPBIX
KOPEHD KOpHEW N-01
. apudmeTuyecKkuil | CTeneHu
Kopens n-ou .
KOpeHb N-it -yMETh
CTETCHH.
CTEIEeHHU, ET0 MPUMEHSITh
CBOMCTBA CBOMCTBA KOpHS
N-i cTeneHnu Npu
BBITTOJIHEHUH
BBIYMCIICHUN U
npeoOpa3oBaHUi
22 JpoOHO-NTMHEeHAs
byHKIMA U ee
rpaduk.
23 CTETIEHB C -yMeTh
aIlMOHAJILHBIM MPUMEHSITh
Crernens ¢ patt p
MIOKa3aTeJIeM U €€ | olpesesieHue
panroHaIBbHBIM . =
CBOHMCTBaA a= = Va=™ "
MoKa3aTeseM.
Ha000poT
24 KonTtpoubnas
padota Ne2 1o
TeMe
«KBanpatnunas
GyHKIUS

IIOHMMATbh CMBICII
IIOCTaBJIEHHOM 3a7a4H,
BBICTPAauBaTh
apryMeHTaluto,
MIPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI

KPUTUYHOCTD
MBIIUICHHSI, YMCHHE
pacro3HaBartb
JIOTHYECKU
HEKOPPEKTHBIC
BBICKa3bIBaHUS,
OTJINYATh TUTIOTE3Y OT
¢dakTa

yMeHUe
KOHTPOJINPOBATh
MPOLECC U PE3YJITAT
yueOHOI
MaTeMaTHYeCKOHN
JIeSITeIIbHOCTH

18.10

21.10

22.10

25.10

Texnonozuu: 310poBbhecOepekeHus, MpodbieMHoro ooydeHus, nuddepeHIIMPOBAaHHOTO MOAX0/1a B 00yUeHUH, MEeJarOTHKa COTPYAHNYECTBA, KOMMYHUKAIIMOHHBIC

TCXHOJIOTNH

YPABHEHMS 1 HEPABEHCTBA C OJHOW MEPEMEHHOHA

30




25

enoe ypaBHeHHE
U €r0 KOPHHU.

26

enoe ypaBHeHHE
U €ro KOPHHU.

27, 28

Lenoe ypaBHeHUE
U €r0 KOPHHU.

29

JpoOHbie
paroHa bHbIC
ypaBHCHHSI.

30

HpoOubie
panroHaIbHbIE
YpaBHEHUS.

31

JpoOHbIe
paOHAIbHBIE
ypaBHEHHSL.

32

HpoOubie
panroHaIbHbIE
YpaBHEHUH.

33

Pemenne
HEPaBEHCTB BTOPOM
CTEIIEHHU C OJHOMN
[IEPEMEHHOM.

Bripabotats
YMEHHUE PelaTh
IIPOCTENIINE
ypaBHEHUs
3aMEHOU
MepEMEHHOM U
HEpaBEHCTBA C
OJHOU
MIEPEMEHHOMN
METO0M
MHTEPBAJIOB.

BripaboTtats
YMEHHUE pellaTh
IIpocTenIne
YpaBHEHUS
3aMEHOMN
IIEPEMEHHON U
HEpaBEHCTBA C
OJIHOU
MepEMEHHOMN
METOA0M
WHTEPBAJIOB.

[[eJI0e ypaBHEHHE, | -yMETh
PaBHOCHUJIbHBIE OTIpEeIeIIATh
ypaBHEHUS, CTCTICHb
CTENeHb YpaBHEHUS,
ypaBHEHUs, KOPHU | -yMETh peliaTh
ypaBHEHUS, ypaBHEHUS
rpadudecKkuit TpeTbel u bosee
croco6 pereHus CTETeHeH,
YpaBHEHUI HACTIONB3YS
pas3JoKeHue Ha
MHOKHTEJIH,
rpaduaeckuit
cnocob
IpoOHbIE -3HaTh U YMETh
panroHaIbHbIE pematb qpoOHbIe
ypaBHEHUs, OOIIHI | palliOHAIIbHbIE
3HAMEHaTelNb YpaBHEHUS,
napoOel, XoaAImuX | HaxoAas oOmuii
B ypaBHCHHUE 3HaMEHAaTeJNb
nIpobeit,

BXOISIIINX B
ypaBHEHHE, U
yMHOas o0e
YaCTH ypaBHEHUS

Ha o0t

3HAMEHATENb
HEpaBEeHCTBa -3HaTh U
BTOPOH CTENEHU C | IOHUMATh
OJIHOM AITOPUTM
IIEPEMEHHON peleHus

31

Cnymarsb u
CHBIIIATH APYT
JpyTa; MPeICTaBIATh
KOHKPETHOE
COJIep>KaHue H
€Oo00I11aTh €ro B
MHUCHMECHHON U
YCTHOU (opme.

IIpuanmats
MO3HABATEIIbHYIO
1[I, COXPAHSTH €€
P BBITIOJTHEHUHT
y4eOHBIX JICHCTBHH,
peryinupoBaTh BeCh
MPOIECC UX
BBIIOJIHECHUS U
4ETKO BBIIOIHATH
TpeOOBaHMS
IM03HaBaTeIbHON
3aJIauH.

BriBouth
CIICJICTBUS U3
HMEIOIINXCS B
YCJIOBUH 3a7a41
JTaHHBIX;
YCTaHaBJIUBATh
MPUYUHHO-
CIJICJICTBEHHBIC

UCIIOJIb30BaTh
puoOpeTeHHbIE
3HAHUS U YMCHHUS B
MPaKTUYECKOU
JIESITEIIbHOCTH |
MOBCEIHEBHOM JKHU3HU
JUISL:

BBITIOJTHCHHUS PACUCTOB
o ¢popmyIam,

coctaBneHus: Gopmyi,
BBIPKAIOIINX
3aBUCUMOCTH MEXY
peaTbHBIMU
BEJIMYMHAMU.

UCII0JIb30BAaTh
IpUOOpETEHHBIE
3HAHUS U YMEHHUS B
IIPaKTUYECKON
JESATEIBHOCTH U
ITOBCETHEBHOM KU3HU
JUISL:

BBITIOJTHEHHSI paCcUe€TOB
o ¢popmyram,

cocTaBieHus: GopMyI,
BBIPAKAIOIINX

5.11

8.11

11.11
12.11

15.11

18.11

19.11

22.11

25.11




HEPABEHCTB; CBSI3HU. 3aBHCHUMOCTH MEXKIY 26.11
Pemenue -yM€eThb peaIbHBIMU
34 HEPaBEHCTB BT0130171 MPaBHITBHO BEJIMYMHAMU.
CTEIEHH C OJJHOU HalTH OTBET B
MEPEMEHHOIA. BUJIC YHCIIOBOTO
IPOMEXKYTKA
Pemenue HYJTU (QYHKIIUH, -3HaTh AJITOPUTM 29.11
35 HEpPaBEHCTB METOJ UHTEPBAJIOB | PELICHUS
METOAOM HEPaBEHCTB
MHTEPBAJIOB. METOI0M
Pemenue WHTEPBAJIOB,; 2.12
HEPaBEHCTB -yMeTb peulaThb
36 METOAOM HEPaBEHCTBA,
MHTEPBAJIOB. UCTIONb3Ys
METO
MHTEPBAJIOB
Koutpoabnasn 3.12
padora Ne3 no
37 TeMe «YpaBHEHUs
1 HEpaBEHCTBA C
OJTHOM
IIEPEMEHHON»
AHanu3 6.12
38 KOHTPOJIbHOM
padoThl

Texnonozuu: 310poBbecOepekeHus, TupGEPEeHIIMPOBAHHOTO MOAX0a B 0O0YYEHHUH, OATAHOTO0 (POPMUPOBAHUS YMCTBEHHOTO JEHCTBHS, KOMMYHHKAIIMOHHbIE

TEXHOJIOTNH
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YPABHEHUSA U HEPABEHCTBA C IBYMs IEPEMEHHBIMHA

39

YpaBHeHue ¢
JBYMSI
MIEPEeMECHHBIMU U
ero rpaduk.

40

YpaBHeHue ¢
JBYMSI
MIEPEMECHHBIMU H
ero rpaduk.

41

I'padmueckuit
CIoco0 perieHus
CHCTEM YpaBHEHUI.

42

I'padnueckuit
CIOCcOo0 pelieHus
CUCTEM YpaBHEHMM.

Bripaborats
YMEHHE peliaTh
MpOCTENIINE
CUCTEMBHI,
coJieprKaIniue
yYpaBHECHUS
BTOPOI1 CTEIEHU C
JIBYMSI
MEPEMEHHBIMH, U
pemaThb
TEKCTOBBIE
3a/1a4u ¢
MOMOIIBIO
COCTaBIICHUS
TaKUX CHCTEM.

YpaBHeHue ¢ -3HATh
IBYMs olpeieneHue
MEPEMEHHBIMH, peLeHus
peleHue YpaBHEHHUS C
YpaBHEHHS C JBYMSI
IBYMs HEPEMEHHBIMH;
MEPEMEHHBIMH, oTpeneneHne
rpaduku rpaduka
YpaBHEHHUH C YpaBHEHHUS C
TBYMSI JBYMSI
HePEMEHHBIMU HEePEMEHHBIMU
-yMETb CTPOHTH
rpaduku
YpPaBHEHUH ¢
JBYMs
NIEpPEMEHHBIMH
I'padux GpyHKIMHU, | -3HATH BUJBI
CUCTEMBI rpadukoB u
YpaBHEHUH, YMETb UX
rpaduueckuit CTPOUTB;
Croco0 perieHus -yMeThb
CHCTEM OTIpeNIeNsTh

33

[IpencraBnsath
KOHKPETHOE
coJiepKaHue 51
coo0Imare €ero B
MHUCHMEHHOM u

YCTHOM (opmMme;

YmMmerb (vm
pa3BUBATh
CIIOCOOHOCTB) c

IIOMOIIbIO BOIPOCOB
JIOOBIBATH
HEIOCTAOIIYIO
UH(POPMALIHIO.

CraBuTh yueOHYIO
3aJauy Ha OCHOBE
COOTHECEHHS TOTO,
YTO YK€ U3BECTHO,
YCBOEHO, M TOTO, YTO
el¢ HEeM3BECTHO;
CaMOCTOSITEITHHO
(bopmynIHpoBaTh

UCIIOJIb30BATh
puoOpeTeHHbIE
3HAHUS U YMCHHUS B
MPaKTUYECKOU
JIESITEIIBHOCTH |
MOBCEIHEBHOM JKU3HU
JUTSL:

MOJCIIUPOBAHUS
MPaKTUYECKUX
CUTYyalUi 1
HCCIICAOBAHUS

IMOCTPOCHHBIX MO,Z[GJ'IGIZ

C MCII0JIb30BaHUEM
anmapara anreopbl

OTIHCAHUS
3aBUCHUMOCTEN MEKTY
buznuecKkuMu
BEJTMYMHAMUA
COOTBETCTBYIOIIMMHU
dbopMynamMu nipu
UCCIIEIOBAaHUH

9.12

10.12

13.12

16.12




43

I'paduueckuit
CIoco0 permeHus

CUCTEM ypaBHECHUM.

44

Pemenue cucrem
YpaBHEHUI BTOPOU
CTEIEHU.

45

Pemenue cucrem
ypaBHEHUH BTOPOH
CTECIICHHU.

46

Pemenue cucrem
YpaBHEHUI BTOPOU
CTEIEHU.

47

Pemenne cucrem
YpaBHEHUN BTOPOU
CTEIEHHU.

48

Pemenue 3amau ¢
IIOMOLIBIO
YpaBHEHUI BTOPOU
CTEIICHH.

Bripabotats
YMEHHE pelaTh
IIpOCTENIINE
CUCTEMBI,
coJieprKalue
YPaBHEHHUS
BTOPOM CTEIIEHHU C
JIBYMs
IIEPEMEHHBIMU, U
pemars
TEKCTOBBIE
3aJ1a4y C
IIOMOUIBIO
COCTaBJICHUS
TaKUX CHCTEM.

KOJINYECTBO
peleHnit
CHCTEMBI 110
rpaduky;
-yMeTh penaTh
CHUCTEMBI
rpaduvecKu

Cucremsbl
YpPaBHEHUI BTOPOH
CTEIIeHH, CIIOCOOBI
perieHus

-3HaTh AJITOPUTM
pEILICHHS CUCTEM
BTOPOH CTEICHU;
-yMETh UX
pelaTh,
UCTIONB3YS
W3BECTHBIE
CIIOCOOBI
(croco6
MTOJICTAHOBKHU U
Crocoo

CJIOKEHHST)
Anroput™m -yMEThb
peuieHus 3a1ay ¢ COCTaBJIATh
ITOMOIIBIO IIPUYUHHO-
YPaBHEHUHN BTOPOU | CIIEICTBEHHbIE

34

MO3HABATEJIbHYIO
11eJIb U CTPOUTH
JIEVCTBUS B

COOTBETCTBUHM C HEH.

[IpoBonuTs ananus
CIOCO0OB PELICHUS
3a1a4

HECJIOKHBIX
IIPAKTUYECKUX
CUTyaluH;

UHTEPIIpETALIUU
rpaduKoOB pealibHbIX

3aBUCHUMOCTEN MEKY

BCINMYHNHAMM.

HCIIOJBb30BaTh

17.12

20.12

23.12

24.12

27.12

13.01




49 Pemenue 3anau ¢ CTETIEHH, CIOCOOBI | CBSI3U MEXKIY
MIOMOILBIO BrpaGoTats peLeHust JTAaHHBIMU B
ABHEHUU BTOpPOM ye u
yp P YMEHHE peliaTh sajate
CTEIICHH. mpocreiimme COCTaBJIEHUHU
CHUCTEMBI YpaBHCHHUH,
9
UCTIONb3Ys
coJiepKalue y'
ypaBHEHUs bopmysr;
y -yMeTb peulaThb
BTOPOM CTEIEHU C y petl
TBYMA ypaBHEHHA
a3JMYHBIMU
HePEMEHHBIMHU, U p
pemath cnocobamu
50 Hepasenctna ¢ -
p TeKCTOBLIC HepaBeHnctBo ¢ 3HaTh
JBYMSI S JBYMSI oTpeneneHne
IePEMEHHBIMH.
p [OMOLLIBIO MEPEMEHHBIMHU, €r0 | PELICHUS
o1 Hepasencrsa ¢ COCTABIICHIS peuieHus HEPaBEHCTB C
ABYMA TaKUX CUCTEM. ABYMA
NIepEMEHHBIMH. NIepEMEHHBIMH
52 Cucremsl Cucremsl -3HaTh U YMETh
HEPaBEHCTB C HEPaBEHCTB C pemiaTh CUCTEMBI
IBYMSI JBYMS HEpPaBEHCTBA C
NIEpEMEHHBIMH. MIEPEMEHHBIMH, €€ | IBYMS
53 Cucremsl peleHus NIEPEMEHHBIMU
HEPaBEHCTB C
IBYMSI
NIepEMEHHBIMH.

35

[IpencraBnsaTe
KOHKPETHOE
coJiepKaHue u
co00IIAaTh €ro B
MMMCbMEHHOH 1
ycTHOM opme;

Ymets (i
pa3BHUBaThH
CIIOCOOHOCTB) €
IIOMOIIBIO BOTIPOCOB
N0OBIBaTh
HEJOCTAOLIYIO
UH(POPMALIHIO.

CraBuTh yueOHYIO
3aJauy Ha OCHOBE
COOTHECEHHS TOTO,
YTO YK€ U3BECTHO,
YCBOEHO, M TOTO, YTO
el¢ HEeM3BECTHO;
CaMOCTOSITEITHHO
(bopmyIHpoBaTh
MO3HABATEIBHYIO

IIPUOOpETEHHBIE
3HaHUS U YMEHUS B
MPAKTUYECKOU
JIeATEIbHOCTH U
MMOBCEIHEBHOW KU3HU
JUISL:

MOJCIIUPOBAHUS
MPaKTUYECKUX
CUTYyalUi 1
HCCIICAOBAHUS
MTOCTPOEHHBIX MOJIEIICH
C HCIIOJIL30BaHUEM
amnmapara ajareopbl

OMHCAHUS
3aBUCHUMOCTEN MEKTY
buznuecKkuMu
BEITMYMHAMU
COOTBETCTBYIOIIMUMHU
dbopMynamMu nipu
UCCIJIEJOBaHUH
HECJIOKHBIX
MPAKTHYECKHUX
CUTyalui;

14.01

17.01

20.01

21.01

24.01




54

KoHnTpoibHasn
padora Ne4 o
TeMe «YpaBHEHUS
U HEPAaBEHCTBA C
IBYMsI
IIEPEMEHHBIMID)

1IeTb U CTPOUTH
JICUCTBUS B
COOTBETCTBUH C HEH.
[IpoBoauTh aHaMN3
Croco00B perIeHus
3a1a4

MHTEPIIPETaluu
rpaduKOB pearbHbIX
3aBUCHMOCTEH MEXKITy
BEJIMYMHAMU.

27.01

Texnonozuu: BI[OpOBBeC6epC)KeHI/I${, JJUMIYHOCTHO-OPUCHTHUPOBAHHOI'O O6y‘lCHI/I${, Pa3BHUBAIOIICTO 06y‘leHI/I${, neaaroruka COTpyaHu4eCrBa, KOMMYHHUKAIIMOHHBLIC

TEXHOJIOTHH
v APUOMETHYECKAS U TEOMETPHYECKAS ITIPOI'PECCUUA
55 ITocnemoBaTesHOC MOCIE0BATENbHOC | -MIPUBOAUTH OOMeHUBATLCS HCIIOIb30BaTh 28.01
TH. Hatb noustie O(E Th, YICHBI MIPUMEPHI MHEHHUSMH, PHOOpPETEHHBIC
56 aprQMeETHHIECKOH MOCJICIOBATEILHOC | TIOCIICIOBATEIbH | IOHUMATh MTO3UIIMIO | 3HAHHS M YMCHHSI B 31.01
" _ | T, dopmymel N-TO | OCTEH; apTHEpa, B TOM IIPaKTUYECKON
TCOMCTPUUCCKON | yrepa -yMeTh YHClie U OTIIMYHYIO | ACSITeNbHOCTH U
HocnenosarensHOC | mporpecensx Kax MOCIIEZIOBATEILHOC | OMPEACIIATh WICH | OT CBOCH; 3a/1aBaTh IMOBCEIHEBHOM JKU3HU
;
. HHCIOBBIX TH, PEKYPPEHTHBIEC | MOCIEAOBATEIbH | BOMPOCHI, CAYIIATh U | JUIS:
TNOCACAOBATCIBHO | ) pyny b OCTH 10 OTBEYaTh HA
cTsX 0c060TO dbopmyie BOMPOCHI APYTHUX, BBITIOJTHEHHSI paCUe€TOB
o7 Onpenenenue BHE. apudmernyeckas | -yMeThb (bopMynIHpoBaTh 1o popmynam, 3.02
apudmeTnyecKoit mporpeccus, OTPEICTSATh BU | COOCTBEHHBIE
MIPOTPECCHUH. Pa3HOCTb, MIPOTPECCUH TIO MBICJTH, cocTaBlieHUsT OPMYII,
dopmyna n-ro dbopmyna N-ro eé BBICKA3bIBaTh U BBIPAXKAIOIIHX
yjeHa yjeHa OTIpeICIICHUIO; 00OCHOBBIBATh CBOKO | 3aBUCHMOCTH MEXTY
apudmeTnyecKoit apudmeTnyeckoil | -3HATH U TOYKY 3pPEHUSI. peabHBIMH
IPOTPECCHH. MIPOTPECCHHU: MIPUMEHSITH TTPU BEJIMYMHAMHU.

36




58

Ornpenenenue
aprupMeTHIECKON
IIPOTPECCUH.
®dopmyia n-ro
qrieHa
aprupMeTHIECKON
IIPOTPECCHUH.

pelIeHUH 3a/1a4
YKa3aHHYIO

dopmyay

59

dopMyiia CyMMBI 1
MEPBBIX YICHOB
aprupMeTHIECKON
IIPOTrPECCHUH.

60

dopMyiia CyMMBI 1
MIEPBBIX YICHOB
aprupMeTHIECKON
IIPOTPECCHUH.

61

dopMyiia CyMMBI 1
MIEPBBIX YIECHOB
apu(pMeTHIECKON
IIPOTPECCHUH.

62

KonTtpoubnas
padora NeS no
TeMe
«Apudmernyeckas
IIPOrPECCUsi»

63

Onpenenenue
reOMEeTPUUYECKON
MIPOrPECCUU.
®opmyna n-ro
qJieHa
reOMEeTPUUYECKON
IIPOrPECCHUHU.

apudmernyeckas | -yMeTh HAXOJIUTh
nporpeccus, CyMMY

dhopmysia CyMMBI apu(pMeTHUIECKO
YJICHOB 1 IPOrpeccu 1o
apudmernyeckoit | popmyine
IPOrPECCHMU:

5, = e

reoMeTpruecKas -3HATh
nporpeccus, orpenieneHne
3HaMeHaTelb TeOMETPUIECKOM
reoMeTpHUYECKON pOTpeccuy;
MIPOTPECCHH, -yMETh

¢dbopmya N-ro pacmo3HaBaTh
qrieHa TE€OMETPUIECKYIO

37

[InanupoBats (B
COTPYIIHUYECTBE C
YUHUTENIEM U
OJTHOKJIACCHUKAMU
WIIH
CaMOCTOSATEIILHO)
HEOOXOIMMBbIC
JEUCTBUS,
oTIepallvH,
JIeCTBOBATH 1O
J1aHy;
CaMOCTOSITEILHO
IJIAaHUPOBATH
HE00XO0UMBIE
JIeHCTBHS,
omnepanuu.

AHanusupoBarb
yCITIOBHS U
TpeOoBaHUs 3a/1a4H;
MIPOBOJINTH AHAIIN3
CHoco00B pelIeHus
3aJauu C TOYKU
3peHHs UX
panroHaNu3aun 1
SKOHOMHUYHOCTH.

UCIIOJIb30BAaTh
IIPUOOpETEHHbBIE
3HaHUS U YMEHUS B
MPAKTUYECKOU
JIeATEIIbHOCTH U
MMOBCEIHEBHOW KU3HU
JUISL:

BBITTOJTHEHUSI PacYeTOB
o Gopmymnam,

cocTaBiieHus: Gopmy,
BBIPAXKAIOIINX
3aBUCUMOCTH MCKIY
peabHBIMH
BCIIMYNHAMMU.

¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOILEHHS K YUEHHIO,
TOTOBHOCTH U
CHOCOOHOCTH

4.02

7.02

10.02

11.02

14.02

17.02




64

Ornpenenenue
reoOMETPUYECKOMN
IIPOrPECCUU.
®dopmyia n-ro
qJieHa
reoOMETPUYECKOMN
IIPOrPECCUMU.

65

dopMyiia CyMMBI 1

IEPBLIX YICHOB
reOMEeTPUYECKON
HPOTPECCHH.

reOMETPUYECKOMN
MIPOrPECCUU:

O, = g8

IPOTPECCHIO;
-3HATh JIAHHYIO
bopmyy u
yMeTh
UCIIOIb30BATh €€
IPH PELICHUU
3a/1a4

66

dopMyiia CyMMBI 1

IEPBLIX YICHOB
reOMEeTPUYECKON
HPOTPECCHH.

67

dopMyiia CyMMBI 1

IIEPBBIX YWICHOB
r€OMETPUYECKON
IIPOrPECCHUM.

68

®opMyna CyMMBI 7

IIEPBBIX YWICHOB
F€OMETPUYECKON
IIPOrPECCHUM.

reoOMEeTpHYUECKas
mporpeccus,
dhopmysia CyMMBI
YJICHOB
reOMETPHYECKON
HPOrPECCHH:

E =

-3HaTh U YMETh
HaXOAUTh CyMMY
reOMETPUUYECKOMN
IIPOrPECCUH 110

dbopmyiie

69

KouTtpoJubHasn
padora Ne6 1o
TeMe
«I'eomerpuueckas
Iporpeccus»

[TnanupoBats (B
COTPYAHUYECTBE C
YUHTEIIEM U
OJHOKJIACCHUKAMH
5810
CaMOCTOSATEIBHO)
HE00XOUMBIE
JIeHCTBHS,
OTICpAIINH,
JIENCTBOBATH 110
IIaHy,
CaMOCTOSTEILHO
IJIAaHUPOBATH
HEOOXOIMMEIS
JEUCTBUS,
OTIepalllH.

AHanu3upoBarhb
yCIIOBUS U
TpeOOBaHUS 3aa4H;
IPOBOJUTH aHAIIU3
CIOCO0O0B PEIICHUS
3aJjauu C TOYKU
3pEHHSI UX
parroHaIu3aIul 1
HKOHOMHUYHOCTH.

00y4JarImuXxCcs K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUU K
00yYCHHUIO U
MO3HAHUIO, BBIOOPY
JaJIbHEMIIETO
oOpa3zoBaHus Ha Oa3e
OpPUEHTUPOBKH B MHUPE
npodeccuit u
po(eCCUOHATBHBIX
MPEAOYTEHUMH,
OCO3HAHHOMY
MIOCTPOCHHUIO
VHIUBUyaIbHON
o0Opa3oBaTelbHOMI
TPAeKTOPUU C yUETOM
YCTOMYMBBIX
MMO3HABATEIIBHBIX
WHTEPECOB

yMEHHE
KOHTPOJIHPOBATH
MIPOILIECC U PE3YJIbTAT
y4eOHOMH
MaTeMaTH4YeCKON
JIEATEILHOCTH

18.02

21.02

25.02

28.02

2.03

3.03

Texnonozuu: 310poBbhecOepekenus, M PepeHInPOBAHHOTO MOIX0a, TOITATHOTO (POPMUPOBAHUS YMCTBEHHBIX JACHCTBUNM, KOMMYHUKAIIMOHHBIE TEXHOJIOTUU

38




3JEMEHTHI KOMBUHATOPUKHA U TEOPUM BEPOSAITHOCTEM

70 [Tpumepsl
KOMOWHATOPHBIX
3aj1ad4.

71
IIpumepsl
KOMOWHATOPHBIX
3aj1a4.

72 ITepecTaHOBKH.

73 ITepecTaHOBKH.

74 Pazmerenns.

75 Pazmerienns.

76 CoueTaHusl.

I CoveTaHusl.

78, 79 | OTHOCHUTENBHAS
qacToTa
CIIy4alHOTO
COOBITHS.

80
BepositHOoCTB
PaBHOBO3MOKHBIX
COOBITHH.

O3HaKOMUTH
yUaIIAXCS c
MOHSITHSIMH
NIEPECTaHOBKH,
pa3MenicHus,
COYETaHUs u
COOTBETCTBYIOIIN
MU  (opmylamMu
JUTSL TIOJICUeTa HX

Yypcna; BBECTHU
MOHATHUS
OTHOCHUTEJIBbHOM
YaCcTOThI Hu
BEPOSITHOCTH
CIIy4ailHOTO
COOBITHSL.

nepedop -
BO3MOKHBIX OPUECHTHUPOBATHC
BapHaHTOB, B
KOMOWHATOPHOE KOMOWHATOPHKE;
MIPAaBUIIO -YMETh CTPOHTH
YMHOKCHUS JIEPEBO
BO3MOJKHBIX
BapHUaHTOB
MIEPECTaHOBKH, -3HaTh ¥ YMETh
YHCII0 M0JIb30BAThCS
BCEBO3MOKHBIX dbopMmyamMu st
MEPECTaHOBOK, peuieHus
pa3MelleHus, KOMOMHATOPHBIX
COYeTaHUS 3a1a4
cly4aifHOe -OMPEeNeNsITh
coObITHE, KOJINYECTBO
OTHOCHUTEIbHAs PaBHOBO3MOKHBI
9acToTa, X FCXOJIOB
KJIACCUYECKOe HEKOTOPOTO
oTpeJiesIeHue UCTIBITAHUS;
BEPOATHOCTH -3HaTh
KIJIACCUYECKOe
orpenieneHne
BEPOSTHOCTH

39

VYcraHaBiuBaTh
pabouue
OTHOILICHUS;

3¢ exTuBHO
COTpYAHUYATH U
CIocoOCTBOBATH
IIPOTyKTHBHOU
KOOTIEpAIIHH.

CocTaBlATh IJIaH U
IIOCJIEIOBATEIIFHOCT
b ICHCTBUI; BHOCHTH
KOPPEKTUBHI U
JOIOJHEHUS B
COCTaBJICHHBIC
IJIaHEBIL.

Bribupate Hanbomee
3¢ dexTrBHbBIE
CMOCOOBI PeLIeHUs
3a1auu B
3aBHCUMOCTH OT
KOHKPETHBIX
YCIIOBUI; TPOBOJUTH
aHaJIU3 croco0oB

UCIIOJIb30BATh
puoOpeTeHHbIE
3HAHUS U YMCHHUSI B
MPaAKTUYECKOU
JIESITEIIBHOCTH |
MOBCEIHEBHOM JKU3HU
JUTSL:

BBITIOJTHCHHMS PACUCTOB
o popmyJam,

coctaBneHus: GopMmyi,
BBIPAKAIOIINX
3aBUCUMOCTH MEXY
peaTbHBIMU
BEJIMYMHAMU.

6.03

10.03

13.03

16.03

17.03

20.03

30.03

31.03

3.04
6.04

7.04




81 MIPOTHBOIOJIOXKHBI | -3HATH (POPMyYITy | pelIeHHs 3a]ad; HCII0JIb30BATh 10.04
e COOBITHA, BBIYHCIICHUS BOCCTaHaBIIUBATh npuoOpETEeHHBIE
HE3aBUCHMBIC BEPOSTHOCTH B | IPEIMETHYIO 3HAHUS U yMEHUS B
coObITHS, cllydae McXoaa CHUTYaIHIo, NPaKTHYECKON
HECOBMECTHBIE U IPOTHBOIOJIOXKH | ONMMCAHHYIO B JEeSITETLHOCTH U
COBMECTHBIC BIX COOBITHIA 3amaye, MyTEM MIOBCETHEBHOM KHU3HU
COOBITHS nepeopMyIUpOBaH | IS
CrnoxeHue u usi, 1300pakaTh Ha
YMHOKEHHUE CXEME TOJIbKO BBITTOJIHEHUS PAaCUETOB
BEPOSITHOCTEH. CYLIECTBEHHYO 1o hopmyiiam,
UH(POPMALIHUIO;
aHAJIM3UPOBAThH cocTaBieHus popmy,
OOBEKT, BBIJIEIISS BBIPAXKAIOIINX
CYIIECTBEHHBIC U 3aBUCHMOCTH MEXIY
HECYIIIECTBCHHBIC peaTbHBIMU
HPU3HAKH. BEJINYMHAMH.
82 Koutposbnasn 13.04
padora Ne7 o YMCHHE
TeMe «DJIEMEHTBI KOHTPOJINPOBATh
KOMOWHATOPUKH U HPOLECC U pE3yJIbTaT
Teopun yueOHOM §
BEPOSITHOCTEIN» MaTeMaTHYeCKOM
83 JIMarHocTu4ecKas ACATCTBHOCTH 14.04
pabdora

Texnonozuu: 310poBbecOepexenus, MuddepeHMpPOBaHHOrO MOAX01a B 00yUYEeHNH,T03TATHOTO (POPMUPOBAHUS YMCTBEHHBIX JEMCTBHI, HCCIIEI0BATENBCKON
NEeSATEIbHOCTH, CAMOJUArHOCTUKH, KOMMYHUKAIIMOHHBIE TEXHOJIOTUU.

40




\4

HUTOI'OBOE NIOBTOPEHHME. PEHIEHUE 3AJAY I1O KYPCY VII - IX KJIACCOB

84

Brinosinenue
y4eOHO-
TPEHUPOBOYHBIX
3a/1aHui B hopmMare
OI'D.

85

Brinosnnenue
y4eOHO-
TPEHUPOBOYHBIX
3aaHuil B opmarte
OID.

86

Brmonnenue
y4eOHO-
TPEHUPOBOYHBIX
3aJIaHui B hopMare
oro.

87

Brinosnnenue
y4eOHO-
TPEHUPOBOYHBIX
3aJlaHull B popmate
ors.

88

Brmonaenne
y4eOHO-
TPEHUPOBOYHBIX
3aaHuil B popmarte
OoI0.

o0nacTh -3HaTh AJITOPUTM
OIIpeIeTICHUS 1 HOCTPOCHHUS
o0yacTh 3HaUeHU | rpaduka
byHKIMI byHKINH,
-yMETb CTPOHTH
rpaduku
dynxumm;
-yMETb I10
rpaguxy
OIIPEIETIATh
CBOMCTBA
byHKIUN
KBaJ[paTHbIC -yMeTb peulaThb
YpaBHEHHS, YpaBHEHHS
HEpaBEHCTBA TpeTbell 1
BTOPOMU CTEIEHH, YETBEPTOU
CHCTEMBI CTETIEHU C OJTHUM
ypaBHEHHH HEM3BECTHBIM C
MOMOILBIO
pasyioKeHus Ha
MHOXHUTEIHN U
BBEJICHUS

41

AprymMeHTHpoBaTh
CBOIO TOUKY 3pEHUS,
CIIOPUTH U
OTCTauBaTh CBOIO
MO3ULIMIO
HEBPaXJI€OHBIM 151
OIIOHEHTOB
0o0pa3oM; pa3BUBaTh
YMEHMUSI
UHTErpUPOBATHCS B
IpYyIILy CBEPCTHUKOB
U CTPOUTD
IPOAYKTUBHOE
B3aUMO/ICICTBHE CO
CBEPCTHUKAMU U
B3POCJIBIMH.

Brocuth
HE0O0XO0INMBIE
IOIOJTHEHUS U
KOPPEKTHBBI B TUIAH
U cIoco0 JefcTBUS B
ciry4ae
pacXoXKIeHUS
3TaJOHa, PEATHHOTO

KPUTUYIHOCTH
MBIIICHUS, YMCHUE
pacrio3HaBaTtb
JIOTHYECKU
HEKOPPEKTHBIC
BBICKa3bIBaHUS,
OTJINYATh TUTIOTE3Y OT
¢dakTa

KpCaTHuBHOCTb
MBIIJICHMA,
HHUIIUATUBY,
Haxoa4uBOCTb,
AKTUBHOCTD IIPpU
PCLICHUN
rCOMCTPHUYCCKUX 3a1a4

yMeHHue
KOHTPOJINPOBATh
MPOLECC U PE3YIIBTAT
y4eOHOMI
MaTeMaTHIeCKOH

eI TeIIbHOCTH

CITOCOOHOCTH K

17.04

20.04

21.04

24.04

27.04




89

Brinosninenue
y4eOHO-
TPEHUPOBOYHBIX
3a/1aHui B hopMare
oro.

90

Brinmonnenue
y4eOHO-
TPEHUPOBOYHBIX
3alaHuil B opmarte
oro.

BCIIOMOTaTENbHO
1 IepEeMEHHOM;
-yMETb peniaTh
HEPaBEHCTBA
METOJIOM
MHTEPBAJIOB,;
-yMETb peniaTh
CUCTEMBI
YpaBHEHUU

91

Brmonnenue
y4eOHO-
TPEHUPOBOYHBIX
3aaHuil B popmarte
oro.

92

Brinosnnenue
y4eOHO-
TPEHUPOBOYHBIX
3aaHuii B popmare
ors.

93

Hrorosas
KOHTPOJIbHAS
padora Ne8.

PCUICHUC
TCKCTOBBIX 3a1a4

-yM€Tb peniaTh
3a/1a4u ¢
MIOMOILIBIO
YpaBHEHUU
-yM€Tb peniaTh
3a/1a4u ¢
MIOMOILIBIO
COCTaBJICHUSA
CHCTEM

42

JIICUCTBUS U €T0
pe3yJibTaTa.

OcyliecTBIISITh
CpaBHEHHUE U
KJIacCU(PUKAIIHIO TTO
3aJIaHHBIM
KPUTEPHSIM.

AprymMeHTHpoBaTh
CBOIO TOUKY 3pEHUS,
CTIOPHTD U
OTCTauBaTh CBOIO
MTO3UIIHIO
HEBpaXJI€OHBIM 151
OIIITOHEHTOB
0o0pa3oM; pa3BUBaTh
YMEHUS
UHTETPUPOBATHCS B
TpYIITy CBEPCTHUKOB
U CTPOUTH
MPOAYKTUBHOE
B3aUMOJICICTBUE CO

AMOIMOHATEHOMY
BOCITPHUSITHIO
MaTeMaTHYECKHX
00BEKTOB, 3a1ad,
peLieHui,
paccy)IaeHui

28.04

8.05

12.05

15.05

18.05




94

Brinosninenue
y4eOHO-
TPEHUPOBOYHBIX
3a/1aHui B hopMare
OI'D.

95

Brinonnenue
y4eOHO-
TPEHUPOBOYHBIX
3aaHuii B popmare
OID.

pa3HOCTh
apupMeTHIECKON
MIpOrpeccu,
3HaMEHaTeb
r€OMETPUYECKON
IIporpeccum,
cyMMma N-ro 4ieHa
aprupMeTHIECKON
U T€OMETPUYECKON
MIPOrpeccuu

-3HaTh (YOPMYJIbI
N-TO YjeHa u
CYMMBI N 4JICHOB
apu(pMeTHIECKO
nu
reOMETPUYECKOMN
IIPOrpecCuil U
YMETh UX
MIPUMECHSTH TIPH
pelIeHnH 3a1a4

43

CBEPCTHUKAMU U
B3POCJIBIMH.

Brocuts
HEOOXOIMMBIC
JIOTIOTHEHUS U
KOPPEKTHUBBI B IIJIaH
U cIoco0 IelcTBUS B
ciy4ae
pPacxoXKaeHUs
3TaJOHA, PEAIbHOTO
JNEUCTBUS U €0
pe3yJibTaTa.

dbopmupoBaHue
OTBETCTBEHHOT'O
OTHOIIIEHHSI K YUCHHIO,
TOTOBHOCTH U
CIOCOOHOCTH
00yyaronmxcs K
CaMOPAa3BUTHUIO U
caM000pa30BaHMIO Ha
OCHOBE MOTHBAIIUU K

19.05

22.05




100

Brinosninenue
y4eOHO-
TPEHUPOBOYHBIX
3a/1aHui B hopMare
oro.

PesepBHBIi ypok

OcyliecTBIISITh
CpaBHEHHUE U
KJIacCU(PHUKAIIHIO TTO
3aJIaHHBIM
KPUTEPHSIM.

00yYCHHUIO U
MO3HAHUIO, BBIOOPY
JlaJIbHENIIETO
obOpa3zoBaHus Ha Oa3e
OPUEHTHUPOBKHU B MUPE
npodeccuit u
pohecCHOHATBLHBIX
MPEAOYTEHUMH,
OCO3HAHHOMY
MIOCTPOCHHUIO
VHIUBUyaTbHON
o0Opa3oBaTelbHOI
TPAaeKTOPUU C YUETOM
YCTOMYHUBBIX
MMO3HABATEIHHBIX
WHTEPECOB

24.05




Texnonozuu: 310poBbecOepexenns, 1M epeHInPOBAaHHOTO MOAX0/1A, IEAATOTHKa COTPYTHUUECTBA, CAMOAMATHOCTHKHN U CAMOKOPPEKIINU
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