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AJATITUPOBAHHAS PABOYAS TIPOI'PAMMA
YYEBHOTI'O TIPEJMETA «MATEMATHUKA»
AJJAITUPOBAHHOIM OCHOBHOM OBPA30BATEJIBHOM ITPOTPAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA OB YYAIOIIUXCH C
3AIEP)KKOM MICUXUYECKOI'O PAZBUTHS

Ipeamer (kype) mamemamuka
Kaace 5- 9

O01ee KOJTHYECTBO YACOB 10 Y4eOHOMY TLIaHY 17

CocraBliecHa B COOTBETCTBUM AJAITUPOBAHHOW OCHOBHOM 00PA30BATEIBLHOU HPOrPAMMOI
OCHOBHOT'000IIer0 00pa30oBaHUs 00VUAOMINXCS C 3aJEPKKON IICUXUUYECKOTO PA3BUTHS

Y4yeOHUKH.
Martematurka: 5-6-# kimaccel: 6a30BbIi ypoBeHb: YIeOHUK: B 2 "acTsX, 6 kmacc/ Bunenkun H. 4., )Koxos B.U., UecHokoB
A.C. u npyrue, AKIHOHEPHOE O0IIECTBO
«UznmarenscTBO «lIpocBemenue» 2023
Anrebpa: 7-9 kmacc: yueOHHK Ul ydammxcs oOrreoOpasoBarenbHbIX yupexacnuit / A.I.Mep3smnsik, B.B.
[Tononckuii, M.C. SIkup. — M.: Benrtana-I'pad, 2019
I'eomerpus: 7-9 knacc: yuebuux/ A.I'.Mep3ansk, B.b.Ilononckuii, M.C. Sxup.- M.: Benra —['pada, 2019

PaCCMOTPEHa Ha 3aCCJaHUun MO d)I/I3I/IKO'MaTeMaTI/I‘IeCKOl"O IMUKJIa
(Ha3BaHWE METOIMYECKOTO 00HETMHEHNS)

ITpotokon Ne 1 ot «31» aBrycra 2023r.

PyxoBoaurens MO | Tpeuymikura O.M. /
(Tonmuce) (®H10)
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[NOACHUTEJIbHAS 3AIINCKA

Paboyas mporpamma mo MaTemaruke Ui OOy4JalomMXCS C 33JCPKKON MCHUXUYECKOTO Pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHMs MOJIrOTOBJICHA HAa OcHOBe DenepanbHOTO
rOCyJapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHAapTa OCHOBHOTO  obOmero ooOpasoBanus  (IIpuka3
Munnpocsemienust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHMCTEPCTBOM IOCTULIUU
Poccuiickoit ®@enepamuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO), IIpumepHoii
aJanTUPOBAHHOW OCHOBHOM  0Opa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO  0O0miero  oOpa3oBaHUS
oOyJaromuxcss ¢ 3aJ€pKKOH NMCUXUYECKoro pas3BuThsi (0mo0penHoi pemenneM ®YMO no obmemy
obpazoBanuto (mpotokon ot 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3IIP), paboueii
IpOrpaMMBbl OCHOBHOTO 00mIero oOpa3oBaHMs 1O MpeaMery «MartemaTtnkay, IporpaMMbl BOCITUTAHUS, C
YU4ETOM pacHpelelieHHbIX 10 KJaccaM MpOBepsSeMbIX TpeOOBaHWA K pe3yJabTaraM OCBOSHHS
AJTanTUPOBAaHHON OCHOBHOM 00Opa30BaTeNbHON  MPOTPaMMBI  OCHOBHOTO  OO0mIero 00pa3oBaHUS

00yJarOIINXCsl C 33JIEP>KKOM MCUXUYECKOTO PA3BUTHSL.
[Ipenmer «Marematuka» B 7-9 kiaaccax BKIOYAET B celOs Tpu yueOHbIX Kypea: «I eomeTpusi»,
«Anrebpa» u «BeposTHOCTh M CTATUCTHKA

Ilpomeorcymounas ammecmayus 1o npeaMery «MaTeMaTHKa» TPOBOIUTCS B COOTBETCTBHUY ¢ "IlonokeHneM

[6) d)ODMaX 1 CPOKAX IPOBCACHHUHU HDOMe)KVTO‘IHOI‘/'IaTTCCTaHI/II/I 06an}01unxc;[ " OCYIICCTBJICHUH TCKVIIICTO
koHTpois ux yenesaemoctd B [BOY COHI um. H.C. Toposckoro c. [Toabenbck" B hopMe HTOroBoit

KOHTPOJILHOU Pa0OTHL.

VYueOubIit mpeamer «MaTeMaTnka» BXOAHWT B MPEIMETHYI0 o0iacTh «MaremMaThka ¥ WHPOpPMATHKAY.
On cnocoOcTByeT Pa3BUTHIO BBIYUCIUTEIBHON KYJIBTYpHl M JIOTHYECKOr'O MBIIUICHHS, (OPMHPOBAHHIO
YMEHUS MOJIB30BATHCS AJTOPUTMAaMHM, a TaKKe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIHMMBIX B
MOBCEHEBHOM ku3HN oOydatommxcs ¢ 3[1P. Y4eOHbIil mpeaMeT pa3BuBaeT MBIILICHHE, TPOCTPAHC TBEHHOE
BoOOpakeHHe, (PyHKIMOHAIBHYIO TPaMOTHOCTb, YMEHHS BOCIPHHHMMATh M KPUTHUYECKH aHAIU3UPOBATH
WHPOpMAIUIO, TPEACTABICHHYIO B Pa3IMYHBIX (hOpMax.

[Iporpamma oTpaxaeT cojiepkaHue oOydeHUss mnpenMery «MaremMaTuka» ¢ Y4eTOM OCOOBIX
oOpa3zoBaTenbHBIX MoTpedHOCTel oOydatomuxcs ¢ 3[1P. OBnagenune ydeOHBIM mpeaMeToM «MaTeMaTuka
MPEJCTABIISIET ONMPEACICHHYIO CI0XKHOCTh st ydamuxcs ¢ 3IIP. ¥V oOywaromuxcs ¢ 3IIP wambonee
BBIPQ)KCHBI OTCTABaHUS B PAa3BUTHUHM CIIOBECHO-JIOTHYECKUX (OPM MBIIIICHUS, MO3TOMY aOCTpakTHbBIE U
OTBJICUEHHBIE KAaTETOPUU UM TPYAHOAOCTYNHBI. B TOXe BpeMs mpu crneuuanbHOM OOYYeHHMH LIKOJIbHUKH
MOTI'YT BBIIOJHATH 3aaHus 110 anroputMy. OHM BOCIPUMMYHUBBI K IOMOIIU, MOT'YT BBIIIOJHUTH IIEPEHOC Ha
aHAJIOTUYHOE 3aJlaHhe YCBOGHHOTrO crocoba pemeHus. CHUKEHUE Pa3BUTUS MBICIUTEIBHBIX OMNEpanuil u
3aMEJUICHHOE CTAHOBJIEHUE JIOTMYECKUX JEMCTBUH NPUBOAAT K HEIOCTATOYHOM OCMBICIEHHOCTH
COBEpLIAEMBIX YUEOHBIX AEHCTBUH. Y IIKOJIBHUKOB 3aTPYAHEHbl CUETHBIC BBIYMCICHHUS, IPOU3BOAUMBIE B
yMe. B MHCbMEHHBIX BBIYHCICHHUSIX OHHU MOTYT MPOMYCKATh OJMH U3 MPOMEXYTOUYHBIX maros. [Ipu padore ¢
YUCJIOBBIMU BBIPAKEHUSMH, BBIYMCICHHEM HMX 3HAYEHUS MOTYT HE YIEp)KUBATh IMPABUIIBHBIA MOPSAIOK
nevicreuii. [lpu ynpomeHuun, npeodpa3oBaHun BeIpakeHUH ydammecs ¢ 3[IP He Moryr camocTosTelbHO
NPUHATH PELIEHUE O MOCIEI0BATEIbHOCTU BBIMOJHEHUS NedCcTBUM. KOHKPETHOCTh MBIIIJIEHHUS OCJIOKHSIET
YCBOEHMS HaBbIKa PEIICHUs YpaBHEHUM, HEPABEHCTB, CUCTEMBI ypaBHEHUM. UM ManoocTynHO coBeplIeHne
o0paTHUMBIX oneparui.

Huszkuii ypoBeHb pa3BUTHS JIOTMYECKUX ONEpauuil, HemocTaToyHas OOOOIIEHHOCTb MBILIIICHUS
3aTpyAHSIOT u3ydeHHe TeMbl «DYHKIUU»: TpU omnpeaesieHHe (YHKIMOHAIBHONH 3aBUCHUMOCTH, IIPHU
ONMHUCAHUU TpapUUYeCKON CHUTyallMH, HMCIOJB3Yysl T€OMETPUUYECKHl, anreOpandeckuii, ()yHKIHOHAIbHBIN
sa3blkd. Hepenko ywamuecss He BUISAT pa3HUIIBI MEXAY 00JIacThbi0 ompeieneHus (pyHKIMU U 00JacCThbIO
3HAYCHUU.

Pemienne 3amad compsiK€HO € TPYIHOCTSIMU O(OpPMIIEHHUS KpaTKOM 3amucH, MPOBEACHUS aHalIu3a
yCJI0BHUSA 3a/1auu, BbiaeneHus cyuectseHHoro. llkonsuuku ¢ 3I1P 3arpynustores cnenaTh yMO3aKIOUEHHE
OT OOHIero K 4acCTHOMY, HEPEAKO BBIOMPAIOT HEpalMOHAJIbHBIE CHOCOObI pEIIeHUs, WHOI/Aa OrpaHUYHUBAIOTCS
MaHHUNYJSIUAMA C YUCTAMH.

[Ipu wm3yuenun reomerpuueckoro marepuana oOyuarommuecss c¢ 3I[IP crankuBaioTcs ¢ TPpyAHOCTHIO
JienaTh JOTHYECKHE BBIBOJbI, CTPOUTH IMOCIEA0BaTeNbHbIE paccykaeHus. HempouHble 3HaHHS OCHOBHBIX



TEOpEeM TEOMETPUU MPUBOJUT K OUIMOKaM B pEIIeHWH TeomMeTpudyeckux 3anad. UIkoJbHUKHM MOTyT
MOJMEHHUTH (QOpMyNy, HENPaBUIbHO MPUMEHUTH Teopemy. K cepbe3HbIM omubOKkaM B pEIICHUH 3ajad
MPUBOJAT HEAOCTATOYHO PA3BUThIE MPOCTPAHCTBEHHBIE MpEACTaBIEHUs. MM CI0XKHO BBIMOJIHUTD YEPTEXK K
YCIOBHIO, B MHUCBMEHHBIX paboTax OHM HE MOTYyT MNpHUBECTH OOBACHEHHE K UYEpTEeKY.



TouHOCTh 3amOMHHAHUA W BOCIHPOU3BEICHHS Y4yeOHOro MaTepuaja CHHXEHbI MO MpUYHMHE CcIadocTu
MHECTHYECKON JesATEeNbHOCTH, CyXeHHus oObema mamaTu. OOyuarontumcs ¢ 3IIP tpeOyercs Oombine
BpPEMEHM Ha 3aKpeIliIeHue MaTepuana, akTyajanu3aluus 3HaHU| 110 OIope NPU BOCIPOU3BEAEHUMU.

Jns mpeoposieHHss TPYAHOCTEH B U3ydyeHHH YydeOHoro mnpenmera «MaremaTuka» HeoOXoauma
ajganTanus o0beMa M XapakTepa ydeOHOro maTepHana K IMO3HaBaTelIbHBIM BO3MOXKHOCTAM ydamuxcsi ¢ 3I1IP.
Cnenyer yueOHBIH Marepuan MPENOJHOCUTh HEOONbIIMMHU TOPLUUAMH, YCIOXHSSA €ro IOCTENEeHHO,
M3BICKMBATh CIMOCOOBI aganTally TPYIHBIX 3aJaHUN, HEKOTOpPbIE TEMbl JaBaTh KaK O3HAKOMHTEIbHBIE;
HCKJII0YaTh OTJEJIbHBIE TPYAHbIE [0KA3aTENbCTBA; TEOPETUUECKUN MaTepuall pEeKOMEHAYEeTCs HU3ydaTh B
Mpolecce MPaKTUUYECKON NesTEeNbHOCTH MO pelleHuto 3anady. OpraHuvyeckoe €JUHCTBO MPAKTUUYECKOU U
YMCTBEHHOH JIESITEIBbHOCTH yUYallUXCsl Ha YPOKaX MaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIBHOMY
YCBOEGHUIO 0a3MCHBIX MaT€MaTUYECKUX 3HAHUI U yMEHUH.

Hensimu u3yyeHus: npeamera «MaTemaTuka» SIBISIOTCS:

1) OBJIaJICHUE CHCTEMOH MaTeMaTHMYeCKUX 3HAaHUH W yMEHMH, HEOOXOIMMBIX Il NPUMEHEHUs B
MPaKTUYECKON JIeATEIbHOCTH, U3YYCHHS CMEXHBIX JUCIUIIINH, IPOJIOKEHUs 00pa30BaHUs;
2) MHTEJUIEKTyaJIbHOE pPa3BUTHE, (OPMHUPOBAHHE KA4YEeCTB JUYHOCTH, HEOOXOAMMBIX UEIOBEKY s

HOHHOHGHHOI\/'I JKU3HU B COBPEMCHHOM O6IIICCTBC, CBOMCTBEHHBIX MaTE€MaTHUYECKOM ACATCIABHOCTH: ACHOCTHU
U TOYHOCTU MBICIIH, KPUTHYHOCTU MBIINUJICHUSA, HWHTYUIHUHU, JIOTUYCCKOTO MbIINUIJICHUA, JJICMCHTOB
QITOPUTMHYECKOM KYyJIbTYphl, HIPOCTPAHCTBEHHBIX IIPEACTABICHHUH, CIOCOOHOCTH K HPEOI0JICHUIO
TPYAHOCTEN;

3) pa3BUTHE BBICIIUX MCUXUYECKUX (YHKIHMI, yMEHHE OPUEHTHPOBATHCS B 3aJaHUU, aHAIU3UPOBATh
ero, 00lyMbIBaTh U IUIAHUPOBATH MPEACTOSIIYIO AESTEIbHOCTD.
OcHoBHBIE 321241

- dbopMupoBaTh y 00OyYarOMMUXCS HABBIKH Y4eOHO-TIO3HABATEIBLHOU IEATEIHHOCTH: TUIAHUPOBAHUE
paboThI, MOUCK PAlMOHAIBHBIX MTYyTEH €€ BHIMOJHEHHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

- CIIOCOOCTBOBAaTh MHTEIUIEKTYyaIbHOMY Pa3BUTHIO, (POPMUPOBATH KauyecTBa, HEOOXOAUMBIE YEIIOBEKY
JUTSL TIOJTHOIEHHOM JKU3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE MATEMATHYECKOW IEATEIHHOCTH:
SICHOCTH M TOYHOCTH MBICITH, UHTYUIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUH, CIOCOOHOCTH K IPEOJOICHUIO
TPYAHOCTEN;

- (¢bopMHpPOBATH KIIOUEBBIE KOMIETEHIIMH yYAlIUXCs B paMKax MpeaMeTHol obmactu «MaremaTtuka u
HHpOpMaTHKAY;

- pa3BUBATh MOHATUITHOE MBIIUICHUS OOYYarOIIHXCS;

- OCYHIECTBIISATh KOPPEKIHIO MO3HABATENBHBIX MporeccoB obdydaromuxcs ¢ 3I1P, HeoOXoaguMbIxX s
OCBOCHHS IPOrPaMMHOT0 MaTepHaia Mo y4eOHOMY MpeIMeTy;

- IpeayCMaTpuBaTh BO3MOXHOCTh KOMIIEHCAUM 00pa3oBaTENbHBIX JAe(ULIHUTOB B OCBOCHUH
NPEAIIECTBYIOIIETO IMPOrpaMMHOro Marepuana y oOydarommuxes ¢ 3[IP w HemoctaTkoB B HX
MaTEMaTHYeCKOM Pa3BUTHH;

- c(OopMHPOBATH YCTOMYMBBIM HHTEPEC YUAIINXCS K IPEAMETY;

- BBISIBJIAT M Pa3BUBATh MAaTEMAaTHUYECKHUE M TBOPYECKUE CIHOCOOHOCTH.

OOyuenue yueOHOMY npenmeTy «MaremaTnka» CTPOUTCS Ha CO3JaHUU ONTUMAIBHBIX YCIOBHH IS
YCBOEHHUs TporpaMMHOro marepuana oOydaromumucs c 3IIP. Bonpmoe BHUMaHue ynensercs oTOopy
ydeOHOro mMarepuaia B COOTBETCTBHHM C MPUHIHUIIOM JOCTYHHOCTH INPU COXPaHEHHH oO0mero 6a3oBoro
YPOBHsI, KOTOPBINA JOJKEH IO COAEPkKaHUI0 U 00beMy OBITh alanTHPOBaHHBIM Jiig oOydatomuxcs ¢ 3[1P B
COOTBETCTBUM C HUX OCOOBIMH 0Opa3zoBarTenbHbIMH HOTpeOHOCTSIMHU. CremyeT oOJErdyuTh OBIAICHHUE
MatepuanoMm obOyuaromumucs ¢ 3IIP mocpeacTBoM ero aeTtanbHOro OOBSICHEHUS C CHUCTEMaTHUYECKHM
MOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKM B MPUMEHEHHHM 3HAHHWM, HCIONB3YS MPUEMBbl aKTyalHu3aluu
(Bu3yanpHas omopa, mamsTka).

Onucanue mecra npeamera «MartemaTtuka» B y4eOHOM IJIaHe
VYueOHblii mpeamer «MaremMaTuka» BXOOUT B 00S3aTENbHYIO YacTh y4eOHOro IUIaHa.
OO6uuit 06beM BpeMeHH, OTBOAMMOI'0 Ha U3yYE€HHE MaTEeMAaTHKU B 5 KJlaccaX, COCTABIISIET D 4acoB.
[Iporpamma paccunrtaHna no yuebnomy miany Ha 170 yacoB B roa.



IIcuxosioro-negarornyeckne 0COOEHHOCTH 00YHAKMINXCS € 3a/1ePKKOH MCHUXUYECKOT0 Pa3BUTHS HA
YPOBHE OCHOBHOTO 001Ier0 00pa3oBaHus

O6umumu  ans Bcex jaereit ¢ 3IIP  sBusioTcs TPYAHOCTH TPOU3ZBOIBHONH CaMOpPEryJsaluu,
3aMEJJIEHHbII TeMI M HEPAaBHOMEpPHOE KauyeCTBO CTAHOBJIEHMS BBICIIMX IICUXUYECKUX (QYHKLHH,
MOTHUBALUOHHBIX U KOIHUTHUBHBIX COCTABISAIOUIUX I1O3HABATEIbHOW IEATENBHOCTU. [l 3HAYUTENBHOU
yacTu netrel m moapoctkoB ¢ 3IIP tunmyen neduuut counanbHO-MEPUENTUBHBIX U KOMMYHHKAaTHBHBIX
CIIOCOOHOCTEH, HEPEAKO CONPSKEHHBIN ¢ NMpobiieMaMu SMOLMOHAIBHON peryisiliiM, YTO B COBOKYITHOCTHU
3aTPYHSET UX NPOJAYKTUBHOE B3aUMOACIHCTBUE C OKPYXKAIOIIMMU.

Ilepexo OT COBMECTHBIX Y4€OHBIX NEHCTBHI MOJ PYKOBOACTBOM YUMTENs (XapaKTEpPHBIX I HayalbHOU
LIKOJIBI) K CAMOCTOSATENIbHBIM (Ha YPOBHE OCHOBHOM LIKOJIBI) MpeabsaBiseT kK noapoctky ¢ 3IIP tpeboBanus
CaMOCTOATENIBHOI'0 IT03HABATEIBHOI0 ITOMCKA, TIOCTAHOBKU Y4E€OHBIX I1€JIei, OCBOGHHUSI U CaMOCTOATEIBHOI O
OCYIIECTBJICHUSI KOHTPOJBHBIX UM OLICHOYHBIX JAEWCTBUH, HWHULMATHBBl B OPraHU3alUU y4eOHOro
corpyanuuectna. I1o mepe B3pociaeHUs y HOAPOCTKA MPOUCXOAUT KaueCTBEHHOE peoOpazoBaHue yueOHbIX
JNeHCTBUH MOJEIMPOBAHMS, KOHTPOJSA, OIEHKM M NEepexoa K Pa3BUTHIO CIIOCOOHOCTH NPOCKTHPOBAHUS
coOCTBEHHON yueOHOIl NesATeNbHOCTH U MOCTPOCHHUIO >KM3HEHHBIX IUIAHOB BO BPEMEHHOHM IEpPCIEKTHBE.
XapakTepHOil O0COOEHHOCTBHIO MOAPOCTKOBOIO IEpPHOJa CTAaHOBUTCA pa3BUTHE (OPM MOHSATHITHOTO
MBIIIJICHHUSI, YCIOKHEHUE UCIOIb3yeMbIX KOMMYHUKATHUBHBIX CPEACTB U CIIOCOOOB OpraHM3aluu y4eOHOr O
COTPYJHHYECTBA B OTHOLIEGHHUSX C YUYUTEIAMU M CBEPCTHHKaMU. AKLEHT B KOMMYHUKAaTUBHOU
JeSITEIbHOCTH CMEIAETCs] Ha MEXKIJINYHOCTHOE OOIIEHHE CO CBEPCTHMKAMHU, KOTOpoe IpuoOpeTaeTr s
MOAPOCTKAa 0COOYI0 3HAYMMOCTh. B JTMYHOCTHOM pa3BUTHUM HMPOMCXOASIT MHOT'OYMCICHHBIE KaueCTBEHHBIE
W3MEHEHUS MPEXHUX HHTEPECOB M CKIOHHOCTEH, KAYECTBEHHO M3MEHSIIOTCSI CaMOOTHOIIEHHE M CaMOOLIEHKA
B CBSA3M C MosiBIeHueM y nozapoctka ¢ 3[IP 3HaunTenbHBIX CyOBEKTHUBHBIX TPYJHOCTEH M nepexuBanuil. K
JEBSITOMY KJIAcCy 3aBEpIIAETCs] BHYTPEHHsSS IMEPEOPUEHTALMsl C NPaBWJI U OIPaHUYEHHM, CBSI3aHHBIX C
MOpaJbIO MOCIYIIAHKS, HA HOPMBI TOBEECHUS B3POCIIBIX.

Cnenyer y4yuThIBaTh psl OCOOCHHOCTEH MOJPOCTKOBOIO BO3pacTa: OOOCTPEHHYIO BOCIPUMMYHMBOCTH K
YCBOCHHMIO HOpPM, LEHHOCTEN M MOJAENE MOBEIEHMS; CIO0KHBIE IMOBEJECHYECKUE MPOSBICHUS, BHI3BAHHBIC
MPOTUBOPEYHUEM MEXJy MOTPEOHOCTHIO B MPU3HAHMM HMX CO CTOPOHBI OKPYKAIOMHMX U COOCTBEHHOM
HEYBEPEHHOCTHIO; U3MEHEHHE XapakTepa, crmocoda OoOIIEeHHs W COIMaIbHBIX B3ammonencTBuil. [Ipomecc
B3pocieHuss y nereir ¢ 3IIP ocrmoxHseTcs xXapakTepHBIMU IS JaHHON KaTEerOpHH OCOOCHHOCTSAMH. Y
noapocTtkoB ¢ 3[IP gacto HaOmMI0MaI0TCS TPU3HAKK JTUYHOCTHOW HE3PENIOCTH, MHOTHE M3 HUX BHYIIAEMBI,
JIETKO MOAJAI0TCA YOCXKACHHIO, HE MOTYT OTCTOATH COOCTBEHHYIO MO3HMIHI0. OcoOble CI0KHOCTH MOTYT
CO3/1aBaTh HApYyLIECHUs MPOU3BOJBHON PETyNSLUM: A1 HUX XapaKTEPHbI 4acTble UMIYJIbCUBHBIEC PEAKIIUH,
OHHM HE MOTYT CHIEPXHBAaTb CBOM CTPEMJICHUS M MOPBIBBI, OBIBAIOT HE CAEP)KaHBI B HMPOSBICHHH CBOUX
OMOIIUH, CKIIOHHBI K MEPEMEHYMBOCTH HAcTpoeHHUs. B menom y Bcex obOydaromuxcs ¢ 3[IP ormeuaercs
c1a00CTh BOJIEBBIX MPOLECCOB, YTO MPOSBIISIETCS B HEBO3MOXHOCTH CJAENaTh BOJIEBOE YCUIINE MPU YUeOHBIX
U UHBIX TPYIHOCTSX.

Y nonpoctkoB ¢ 3IIP He chopmupoBaHBl BHYTPEHHHE KPUTEPUU CAMOOIICHKH, YTO CHHUXKACT UX
YCTOMYMBOCTh K BHEIIHUM HETaTUBHBIM BO3JEHCTBUSIM CO CTOPOHBI OKPYKAIOWIHUX, MPOSABISETCS B
HECAMOCTOSTEIbHOCTH W ImabiaoHHOCTH cyxnaeHuil. OOydarommecs c¢ 3IIP Hepenko AEeMOHCTPUPYIOT
HEKPUTUYHO 3aBBILICHHBIA YPOBEHb MPUTA3AHUN, IPOSIBICHUS droleHTpu3Ma. HegoctaTku camoperyinsiuuu
CHIDKAIOT CIIOCOOHOCTh K IUIAHMPOBAHMIO, IMPHBOAAT K HEONPENEIIEHHOCTH HMHTEPEeCOB U IKH3HEHH bIX
MEPCIEKTUB.

[Ipu opranuzanum oOy4eHUsT Ha YPOBHE OCHOBHOrO oOmero oOpa3oBaHHs BaXXHO YUYUTHIBATH
0COOEHHOCTH MO3HABATEIHLHOTO PA3BUTHSI, IMOLIMOHAIBHO-BOJIEBON M JIMYHOCTHON cepbl 00ydarouuxcs ¢
3I1IP, cneunduky ycBOeHHsI UMM y4eOHOro MaTepuana.

Ocobennocmu nosnasamenvHoul cghepol

CBoeobOpa3ue mo3HaBaTtenbHOH aearenbHoctd npu  3[IP  sBaseTcs oOOHOH W3  OCHOBHBIX
XapaKTEPHUCTHK B CTPYKTYPE HapYILICHHUS, ITOCKOJIBKY CBS3aHO C MIEPBUYHBIM COCTOSTHUEM (PYHKIIMOHAIBHOMN
u/unn opranmdeckoil HepocrarouHoctu LIHC. V moapoctkoB ¢ 3IIP coxpaHsOTCS HEAOCTaTOYHBIN YpOBEHb
c(OPMUPOBAHHOCTH TI1O3HABATENIbHBIX TMPOLIECCOB M MMOHM)KEHHAs MPOAYKTUBHOCTb HWHTEIJIEKTYaldbHO -
MHECTHYECKOMN NESITEIbHOCTH.

CoxpaHsI0TCA HEyCTOMYMBOCTh BHUMaHUS, TPYJHOCTH MEPEKIIOUECHHS C OJJHOT0 BUJA JAEATEIbHOCTU
Ha JApYroM, MOBBIIIEHHBIE UCTOIAEMOCTh U IPECHIIIAEMOCTh, OTBJIEKAEMOCTh Ha MOCTOPOHHUE



pa3sApaKUTENH, 4YTO 3aTPyAHSET IOCIAEHOBATEIBHOE U KOHTPOIUPYEMOE BBINOIHEHHE IMHHOIO psAna
omnepanuu.

CMbICTIOBBIE HIpPUEMBbl 3allOMMHAHUS JA0IAT0 HEe (OPMUPYIOTCA, NpPEBAIUPYET MEXaHMYECKOe
3ay4UBaHME, YTO B COUYETAHUU C UHBIMU HEJOCTAaTKAMU MHECTHYECKOH JEsTeIbHOCTH HE MOXKET 00ecleunuTh
MIPOYHOr0 3allOMUHAHUS MaTepHaa.

B 3HaunTenbHON cTeneHu coxpaHsaeTcs HechOPMUPOBAHHOCTh MBICIUTEIbHOM AESTEIBHOCTH KaK Ha
MOTHBAIIMOHHOM, TaK M Ha ONEpPAlMOHAJILHOM YPOBHAX. B 4acTHOCTH, IIKOJIBHUKU JEMOHCTPUPYIOT €l1alyIo
[I0O3HABATEJIbHYI0 U IIOUCKOBYIO AKTHMBHOCTb B PELICHHHU MBICIUTEIBHBIX 3a/]ad, INOBEPXHOCTHOCTb IIPU
BbIOOpE crmocoba JAecTBUs, OTCYTCTBHE CTPEMJIEHHS K IIOMCKY palMOHAJIbHOIO peuieHus. B
OllepalMOHAJIbHBIX XapaKTEPUCTUKAX MBIILICHUS OTMEYAOTCS TPYAHOCTU IIPU BBINOJHEHUU JIOTMYECKHUX
JNEUCTBUN aHaANIM3a M CHHTE3a, Kiaccu(ukauu, cpaBHEHUA U 0000IIEeHNs, OCHOBAHHBIX Ha aKTyaJlH3allu
CYLIECTBEHHBIX IPU3HAKOB OOBEKTOB.

Ob6yuatomumest ¢ 3IIP cnoxHO caMOCTOATENbHO MPOBOAMTH aHAIU3 Ha OCHOBE BBIACIEHUS HU
COIIOCTABJICHUS NPHU3HAKOB OOBEKTOB, SBJICHUN U TMOHATUN, ONpPEAENATh CYIIECTBEHHbIE IPU3HAKH,
ONMPAThCS HA HUX IPU YMO3AKIIOYEHUAX. TPyAHOCTH BBI3BIBAIOT MOCTPOEHUE JIOTUYECKUX PACCYKACHUMN,
BKJIIOYAIOIUX YCTAaHOBJIEHHE NMPUUYUHHO-CIEACTBEHHBIX CBS3€H, J10KAa3aTEIbCTBO U OOOCHOBAHUE OTBETA,
yMEeHHue JejaTh BBIBOJ Ha OCHOBE aHainu3a uHpopmanuu, noasBoauTh BbBoA. [logpoctok c 3IIP
3aTpyAHseTcss 00001aTh MOHATHUS, OCYIIECTBIISIS JOTHYECKYIO ONEpaInio Iepexoaa OT BUAOBBIX MPU3HAKOB
K POJOBOMY TOHSITUIO, OT MOHSTHS C MEHBIIUM OOBEMOM K MOHSTHIO ¢ OONBIIUM 00BEMOM, 00001IaTh,
MHTErpUPOBaTh HHPOPMALMIO U3 PA3IMYHBIX HCTOYHUKOB U J€NIaTh MPOCTEHIINE MPOrHO3HI.
3aTpyJHEHUs MOTYT BbI3BATh 3a/laHMs HA IOCTPOECHHME PACCYXIEHUS Ha OCHOBE CPABHEHMS NPEAMETOB U
SABJICHUH, BBIJCNSS NPU 3TOM OOIIME NPHU3HAKH, HA BBHINOJHEHHE CpaBHEHHUS OOBEKTOB MO Hamboiee
XapaKTepHBIM NpH3HAKaM M (OPMYyJIHPOBKA BHIBOAOB IO pe3yibTaTaM cpaBHeHHus. Ilpu BbImOTHEHUH
Kiaccupukanum, 00beIMHEHUH IPEIMETOB U SABJICHHUI B TPYIIIBI IO ONPEJICICHHBIM MPU3HAKAM CIIOKHOCTH
BO3HMKAIOT IIPH CAMOCTOSITEIbHOM OIpeJIeICHNH OCHOBAHMS M BepOaIbHOM 0003HAYCHHH.

Bripaxennsie TpynHoctu obywatomuiics ¢ 3[IP ucneITeIBaeT mpu HEOOXOAMMOCTH [1aBAaTh ONpPEICIICHHE
MOHATHIO HA OCHOBE ONEPUPOBAHUS CYIIECTBEHHBIMU U BTOPOCTENEHHBIMU ITPU3HAKaMU

[TonsTuiiple (HOPMBI MBIIIJICHUS JIOJITO€ BpPeMs HE JOCTHTAIOT YPOBHS COOTBETCTBYIOIIETO Pa3BUTHA,
3aTpyAHSETCS Tpolecc abcTparupoBaHUs, ONEPUPOBAHUS TOHITHSAMHU, BKIIOUEHHS TOHATUH B pasHbIE
cucteMbl 0000menus. llxonpauku c¢ 3IIP HyxnmaloTcs B CONMPOBOXIACHUM H3YyYEHUS MPOrPAMMHOTO
MaTepHasia JONOJHUTEIbHON BH3yanu3aluei, KOHKpeTH3alueld NpUMEepaMH, CBS3bI0 C MPAKTUYECKUM
OIIBITOM.

Hns moapoctkoB ¢ 3IIP xapakrtepHa ci1aboOCTh pedYeBON PEryNsIUd NEHCTBUU, OHU HCIBITHIBAIOT
3aTpyAHEHHS B pedueBOM O(OPMIICHHH, HE MOTYT CIJIAHMPOBATh CBOM JEWCTBUS M paccKazaTh O HUX, JaTh
BepOaIbHBIA OTYCT.

Ocobennocmu peuegozo pazeumus

VY noapoctkoB ¢ 3IIP coxpaHstoTcs HeqOCTATKH (POHEMATHYECKOW CTOPOHBI PEUYH, OHU MPOOJDKAIOT
CMEIIMBATh OIIO3UIIMOHHBIE 3BYKH, 3aTPYIHSAIOTCS BBIMOJIHATH (OHEMATHUECKUU pa3bop cioBa. Y HHX
OCTAlOTCS 3aMEHbl W CMelleHHs OyKB Ha NHCbME, HEYeTKas IUKIHUS W OTJACIbHbIE HApYIICHHUS 3BYKO -
CJIOTOBOM CTPYKTYpPBI B MaJIO3HAKOMBIX CI0KHBIX CIOBax.

Hagbiku cnoBooOpa3oBanust GOpMUPYIOTCS crienupUYHO U 3a103JaHNEM, UM CI0KHO 00pa30BHIBATH
HOBBIE CJIOBA NMPUCTABOYHBIM U Cy(hPHUKCATBbHBIM crIOCOOaMH B Pa3IUYHBIX YacTSAX PEYd, OHH JOMYCKAIOT
arpaMMaTH3M, Kak B YCTHOM, TaK U B MUCbMEHHOHN peuu.

[Honpoctku ¢ 3I1P ncnbIThIBalOT CEMaHTUYECKUE TPYJHOCTH, OHU HE MOTYT ONUPAThCS HAa KOHTEKCT
JUIsi TIOHUMAaHHUs 3HadeHus HoBoro cioBa. OOeIHEHHBIM CclOBapHbI 3amac 3aTpyAHSET pEYeBOE
odopMIIeHHE, OHH Yallle UCIIOIB3YIOT YIPOIICHHBIE peYeBble KOHCTPYKIUHU. [10 MpUYrHEe HEAOCTATOYHOCTH
CJIOBApHOTO 3aIaca OHU YacTO MUCHBITHIBAIOT TPYAHOCTH B KOMMYHHUKAIUU.

VYnorpebienue  yacTe  peyd  XapaKTEepU3yeTcs  NPEUMYLIECTBEHHBIM  HCIOJIb30BAaHUEM
CYILIECTBUTENIbHBIX U IJIarojioB, Jpyrue 4acTu peuH UCHOIb3yITCs pexe. KpaliHe peako 1eTH HCMOoIb3yIoT
OLICHOYHBIE MpHUJaraTelbHble, YaCTO 3aMEHSIIOT CJIOBa «ITaMIaMH», HO MO CMBICIYy OHHM HE BcCeria
noaxondr. Pasnuyenue npu4acTuil U JeenpuiacTuil 3aTPyIHEHO.

B camoctosrensHoit peun gersim ¢ 3IIP cinoxHO moaOupaTe M HCHONB30BATh CHUHOHUMBI M
AHTOHMMBI, OHU HE NMOHMMAIT (Ppa3eoJOru3MOB, HE HCIOJIB3YIOT B CaMOCTOSTENbHOM peun oOpa3Hble
CPaBHEHHUS.



YV noapoctkoB c¢ 3IIP coxpaHsAIOTCS HapylleHHMs NUCbMa, HAJIUYUE CHEHUPUYECKUX OHIMOOK
COMPOBOXKAACTCA OONBIIMM KOJIMYECTBOM OpQorpapuuyeckux M NMyHKTYaUHMOHHBIX OmMOOK. OmuOKku Ha
IpaBUJjIa MPABONUCAHUS Yallle BCEro SIBJISIIOTCA CJIEICTBHEM HEIOPAa3BUTHS YCTHOW pedH, HELOCTaTOYHOCTHU
METasA3bIKOBOI  AESITENbHOCTH, HECHOPMUPOBAHHOCTU  PEryISATOPHBIX MexaHu3MoB. KomnuuectBo
aucrpaduIecKux OIMOOK K 5 KJIaccy COKpailaercs, a KOoaudecTBO au3opdorpaduueckux HapacTaeT B
CBA3U C YCI0XXKHEHHEM U yBEIMYEHHEM 00beMa IMPOrpaMMHOI0 MaTepHalla 1o pyCCKOMY SI3bIKY.

Hapymienue B ycBOGHMM U MCIOJb30BaHUUM MOP(OIOrHMUECKOro MU TPaJULMOHHOIO MPUHIUIIOB
opdorpaduu mposiBIsieTcss B PazHOOOpPAa3HBIX W MHOTOUYUCICHHBIX opdorpaduyeckux ommbkax. [lpu
IOCTPOEHUHU TPENI0XKEHUM JeTH JONMYyCKalT CHUHTAaKCHUYECKHe, I'paMMaTH4YeCKUe M CTUIMCTHYECKUE
OIHUOKH.

IIpyu NOBBIIIEHUN CTENEHH CaMOCTOSTEIbHOCTH NMHUCHBMEHHBIX pabOT KOIMYECTBO OIIMOOK YBEIMYUBAETCS.
Ocobennocmu IMOUUOHAILHO-TUYHOCIHOI U PeYIAMOPHOU cepbl

entpansueiM  npusHakoM 3IIP 1000 cTemeHu BBIPAXKEHHOCTH SIBJISIETCS HEJOCTaTO4YHAas
cOpPMHUPOBAHHOCTh CAMOPETYNISAIUU. B MOApPOCTKOBOM BO3pacTe MpPOU3BOJIbHAS PErylslus Bce elie
ocraercsa He3penoi. [Togpoctku ¢ 3IIP nerko orBiekaroTcs B MPOLECCE BBITOIHEHUS 3aJaHUN, COBEPIIAIOT
UMITYJIbCUBHBIE JEWCTBUS, MPUCTYNAIOT K paboTe 0e3 NpeaBapUTEIbHOTO IUIAHUPOBAHUS, HE HPOBOJSAT
MIPOMEXKYTOYHOT O KOHTPOJIS, @ IOTOMY M He 3aMeqaroT cBoux omuoOok. [lIkonsHuKamM ObIBa€T TPYIHO J0JITO
yAep)KuBaTh BHHUMAaHME Ha OJHOM mpeaMmere uiM JedctBuu. OTmedaercss HecHOPMUPOBAHHOCTH
MOTHBAIMOHHO-IIEJICBOM OCHOBBI Y4EOHOW [ESITEIBbHOCTH, YTO BBIPAXAETCI B HHU3KOW MOUCKOBOU
aKTUBHOCTH.

ITo mpuunne cnaboii perymsiuuu nesaTenbHOCTH oOydarommuecs ¢ 3IIP HyxnmaroTcs B MOCTOSHHOMN
MOJAEPKKE CO CTOPOHBI B3pOCIOr0, OPraHU3YyIOIIENH W HaNpaBJISIIOIIEH MOMOIIU, a HHOT1a PYKOBOASIIEM
KOHTpOJIE.

Tpyanoctu pa3BUTHS BOJEBBIX IpoleccoB y moapocTkoB ¢ 3IIP mpuBomiT K HEBO3MOXHOCTH
YCTOHYMBO MOTHBHPOBAHHOI'O YIPAaBIEHHUS CBOMM MOBeAEeHHEM. Y aeTedl u noapocTtkoB ¢ 3IIP Huszkas
SMOIMOHANIbHASL PEryJsLUs MPOSBIAETCS B HECTAOMIBHOCTH SMOILMOHAIBHOIO (hOHA, HEIOCTATOUYHOCTHU
KOHTPOJII TPOSBICHUH ODMOLMH, CKIOHHOCTH K a(QeKTHUBHBIM peakuusM, pa3apakuTeIbHOCTH,
BCIBUIBYHUBOCTH.

VY ob6yuaronmuxcs ¢ 3[1P HaOiromaeTcss HEIOCTATOYHOE Pa3BUTHE AMOIMOHAIBHOU ceprl, KoTopoe
XapaKTepHU3yIOTCS TOBEPXHOCTHOCTHIO M HECTOMKOCTBHIO OMOIMH, CHIKEHHOH CIOCOOHOCTBIO K
BepOann3anuu cOOCTBEHHOIO YMOIMOHAIBHOTO COCTOSHUSA 0€THOCTHIO 3MOLMOHATIBHO-3KCIPECCUBHBIX
CPEICTB B OOIIEHUH C OKPYKAIOTINMH, cTa00CThIO peIeKCUBHON MO3HUITNN, Y3KUM PETepTyapoM CIiocoO0B
a/IEKBaTHOT'O BBIPQKEHUS AMOLUN M SMOLMOHAJIBHOI'O PEAarMpoOBaHMs B Pa3IMUYHBIX )KU3HEHHBIX CHUTYalHsX.
VY yuamuxcs ¢ 3[1P mapymeno pa3BuTHe caMOCO3HAHUS, I HUX XapakTepHa HecTaOuibHas CaMOOICHKa,
3aBBIMICHHBIE TPUTI3aHUSI, CTOMKOCTh ATOINEHTPUYECKON MO3ULUU JTHYHOCTU, TPYAHOCTH (POpMHUPOBAHUS
obpaza «S». [TompocTkaM CII0KHO OCO3HABATH CE0S1 B CHCTEME COIMAIbHBIX B3aHMOOTHOIICHUH,
BBICTPANBaTh aJIEKBATHOE COLIMAJIbHOE B3aUMOJICHCTBHUE C YUETOM ITO3UIMI U MHEHUS TapTHEPA.

HecmoTpst Ha cmocoOHOCTh MOHMMATh MOpPANbHBIE U COIHAIBHBIE HOPMBI COIMYMA, TMOJIPOCTKHU C
3I1P 3aTpynHSIOTCS B BBICTPAWBAaHUU IOBEIEHHUS C YYETOM JTHX TpeOoBaHUW. B xapakTepoiormdeckux
0COOEHHOCTSX IMYHOCTH BBIACISIOTCS BHICOKAs BHYIIAEMOCTb, YYBCTBO HEYBEPEHHOCTH B ce0e, CHU)KEHHas
KPUTUYHOCTH K CBOEMY IOBEJIEHUIO, YIIPSMCTBO B CBSI3H C ONpeAeneHHoN ad(eKTUBHON HEYyCTOMUYUBOCTHIO,
0053TMBOCTH, OOUTYNBOCTH, NOBBIIIEHHAS] KOH(PIUKTHOCTb.

CymecTBeHHBIE TpyAHOCTH HaOmonmaorcs y moapoctkoB ¢ 3I[IP B mpomecce miaHupoBaHUS
KU3HEHHBIX MEPCHEKTHUB, OCO3HAHMUS COBOKYIHOCTH COOTBETCTBYIOIIMX Leield u 3agad. Kpome toro, Bce
9TO COIpPOBOXKJIAETCS OE3bIHUIIMATUBHOCTBIO, HEO0O0S3aTEIbHOCTHIO, YXOJIOM OT OTBETCTBEHHOCTH 3a
COOCTBEHHBIC TOCTYIIKU U MTOBEJICHHE, CHIDKCHHEM CTPEMIICHHS YIYYIIUTh CBOH PE3yJbTaTHI.

Ocodennocmu KOMMYHUKAUUU U COUUAILHO20 63AUMOOCICMEUs, COUUATIbHbIE OMHOUWEHUA

Y moxpoctkoB ¢ 3IIP HenocTtaToyHO pa3BUTBl KOMMYHHKATUBHBIE HABBIKH, penepTyap
KOMMYHUKATUBHBIX CpEACTB O€JeH, 4acTo OTMEYaeTcs HEaJeKBaTHOE MCIOJIb30BaAHUE HEBEepOalbHBIX
CpPEeACTB OOUIEHUS M TPYAHOCTH HUX MNoHUMaHus. KauecTBO BiajgeHHUs NpUEMaMU KOHCTPYKTHBHOIO
B3aUMOJICMCTBUSL CO CBEPCTHUKAMHM M B3POCIHbIMU HeBbICcOKOe. ColMaibHble KOMMYHUKALMM Yy HHX
XapaKTEepU3yITCS OTCYTCTBUEM TIyOMHBI U HEYCTOMUYMBOCTBIO B II€JIOM, HEaJl€KBATHOCTHIO MOBEIEHUS B
KOHQIUKTHBIX cuTyauusx. IloHnMaHue HHIMBUAYAJTbHBIX JIMYHOCTHBIX OCOOEHHOCTEH MNapTHEPOB IO
OOILIEHUIO CHUXEHO, cIa00 pa3BUTa CHOCOOHOCTh K COYYBCTBHUIO M COMNEPEKUBAHUIO, YTO CO3AET



3aTpyJHEHHS TPHU OIEHKE BBICKAa3bIBAaHMN M JAeHCTBUN coOecelHHMKa, yueTe MHTEPECOB U TOYKH 3PEHUS
rnapTHepa 0 COBMECTHOM AEATEIbHOCTH. YCBOCHHUE UM BOCIPOU3BEICHUE AJEKBATHBIX KOMMYHUKAaTUBHBIX
3TAJIOHOB HEYCTONYMBO, YTO 3a4acTyIO J1eJIaeT KOMMYHUKaUUIO moApocTKoB ¢ 3IIP ManokoHCTpyKTHUBHOM,
CKa3bIBACTCS HA YMEHHMHM MOJJEPKUBATh Yy4yeOHOE COTPYAHHUYECTBO CO CBEPCTHUKAMHU U B3POCIBIMHU.
OO6uienpuHsTHIE TpaBUia OOMIEHHUS U COTPYAHUYECTBA MPUHUMAIOTCA YaCTHYHO, COOIOAAIOTCS C TPYAOM U
n3duparensHo. Ilompoctku ¢ 3IIP He Bcerma MOryT MOHSTH COINMANBHBIA M OMOIMOHAILHBIA KOHTEKCT
KOHKPETHOM KOMMYHUKAaTUBHOM CHUTyallUM, UYTO MPOSBIAETCS B HEaJEKBATHOCTH KOMMYHUKAaTHUBHOIO
MOBEICHUS, CTEU(DUIECKUX TPYAHOCTSAX BCTYIUIEHHUS B KOHTAKT, €r0 MOJAJAEpPKaHUS U 3aBEpIICHUSA, a B
cllydyae BO3HUKHOBEHHS KOHGIMKTA — K HENpaBWIBHBIM crmoco0aM pearupoBaHus, HeEaJeKBAaTHBIM
crparerusiM noseneHus. IllkonbHuku ¢ 3IIP He yMeOT HCHONB30BaTh ONBIT B3aUMOOTHOLIEHHH C
OKPYXKAIOIWMMHU JUISl TOCJHEeAYIOIed KOPPEeKIMH CBOEro KOMMYHHMKATHBHOI'O TIOBEJEHHS, HE MOTYT
YUYUTHIBATh OLIEHKY CBOMX BBICKA3bIBAHUN U AEHCTBUN CO CTOPOHBI B3POCIBIX U CBEPCTHUKOB.

Ocobennocmu yueoHoul deamenpHOCMU U CREYUPUKU YyCcoeHUs YUedH020 mamepuana

Ha ypoBHe ocHOBHOro o6miero o0pa3oBaHHs CYIIECTBEHHO BO3pacTaloT TpeOoBaHUS K ydeOHOU
NeSITENIbHOCTH oOy4Jaronuxcsi: [[eJICHAPaBIEHHOCTH, CaMOCTOSITEJIbHOCTH, OCYIIECTBIICHUIO
MI03HABATEJILHOTO MOMCKA, MOCTAHOBKM yueOHBIX LieJel M 3aJlad, OCBOGHUIO KOHTPOJIBHBIX M OIl€HOYHBIX
nevictBuii. Y oOyuaromuxcs ¢ 3[IP Ha ypoBHe OCHOBHOro 0Opa3oBaHHSI COXpaHAETCS HEAOCTATOYHAs
L[eJICHAIPABICHHOCTh I€ATEIbHOCTH, TPYAHOCTU COCPEIOTOUEHUS U YACP>KaHUS aJrOPUTMA BBIMOIHIEMBIX
y4eOHBIX ACeHCTBUN, HEYyMEHHE OpraHH30BaTh CBOEe pabouee BpeMs, OTCYTCTBHE MHHUIIMATUBBI K MOHUCKY
pa3IUYHBIX BapuUaHTOB penieHUs. OTMEHaroTCs TPYIHOCTH NPU CaAMOCTOSATENbHONW OpraHU3aluH yd4eOHOMH
paboThl, cTpeMiIeHne N30eXaTh YMCTBEHHONW HArpy3KH M BOJIEBOTO YCHIIMS, CKIIOHHOCTh K ITOJIMEHE TONCKa
pemenuss ¢dopmanbHbIM AeiictBueM. s moapoctkoB ¢ 3[IP  xapakTepHO OTCYTCTBHE CTOMKOIO
M03HABATEIBHOTO MHTEpPECa, MOTUBALMK JOCTHKECHHS Pe3yibTaTa, CTPEMIIGHHS] K MOUCKY MH(opManuu u
YCBOEHHUIO HOBBIX 3HAHUU.

VYyebnast motuBanus y mkoiabHUKOB ¢ 3IIP ocrtaercs Hespemnoil, coOCTBEHHO y4eOHBIE MOTHBBI
(bopMHPYIOTCS ¢ TPYJAOM U HEYCTOWUYMBBIE, UX MHTEpPECyeT OOoNbIle BHEUIHS OICHKA, a He caM pe3yJbTar,
OHM HE€ MPOSABIISIIOT CTPEMJICHHS K YIYYIIEHHIO CBOMX Y4E€OHBIX OCTHIKEHHH, HE IMBITAIOTCA OCMBICIUTH
paboTy B 11eJIOM, TOHSTH MPUYUHBI OMTHOOK.

PesynbpTatuBHOCTE YueOHOM paboThl y oOydatomuxcs ¢ 3[1P cHmkeHa BClIeACTBHE HMITYJIHCUBHOCTH
1 c1ab0ro KOHTPOJIS, YTO IPUBOAUT K MHOTOUYHCICHHBIM OIMIMOOYHBIM ACHCTBUSAM U OIIHOKAM.
Pab6orocmoco6HoCTh mKkoNpHUKOB ¢ 3[IP HEpaBHOMEpHA M 3aBUCUT OT XapaKTepa BHIOIHSIEMBIX 3aJIaHUH.
OHU HE MOTYT JOJITO COCPEAOTAYMBATHCS MPU MHTEHCUBHOW MHTEIUICKTYaIbHOW HArpyske, y HUX OBICTPO
HacTyNaeT YTOMJIEHHE, MPECHIIEHUE AeATeIbHOCThI0. [Ipy HampsKEeHHOW MBICIUTEIBHOW NEATENbHOCTH,
ydamuecss He COXPaHSIOT MPOAYKTUBHYIO pabOTOCIIOCOOHOCTh B T€UEHUE BCEro ypoka. [Ipu BhIMOIHEHUH
3HAKOMBIX y4eOHBIX 3aJaHui, HE TPeOYyIIMX BONEBOro ycuius, nmoxpoctku ¢ 3IIP moryr ocraBarhcs
paboTOCIIOCOOHBIMHU IO KOHIIA ypoKa. bomibmioe BIuMsHUE HAa pabOTOCIOCOOHOCTh OKAa3bIBAIOT BHEIIHHE
(baKkTOpBI: HHTEHCUBHOCTD JEATEIbHOCTH HA MPEAIIECTBYIOMMNX YPOKaX; HAIMYNE OTBIEKAIOUINX (AKTOPOB,
TaKMX KakK IIyM, MOSBIEHHUE IMOCTOPOHHUX B Kiacce; NepeXKMBAaHUE UM OXHAAHHE KOro-iudo 3HAYHMMOTrO
JUTIsl peOeHKa COOBITHS.

OcobenHoctu ocBOeHHE y4eOHOro marepuaina cBs3aHbl y mKoiabHUKOB ¢ 3IIP ¢ HepaBHOMepHOI
00y4aeMOCThI0, 3aMEIUICHHOCTHIO BOCHPUATUS M TepepaboTku y4eOHOW WH(OpPMAaLUHU, HEPOUYHOCTH CIIE/IOB
IIpY 3alIOMUHAaHUU MaTepHana, HETOYHOCTbIO U OIMOKaMH BOCIIPOU3BEIECHHUS.
st o6yuatomuxcs ¢ 3[1P xapakTepHbl TpPYJHOCTH YCBOSHUS U ONEPUPOBAHUS MOHATHAMU. OHU CKJIOHHBI K
CMEILIECHUIO MOHITUH, CEMAaHTUYECKUM 3aME€Ha, ¢ TPYAOM 3anoMuHaloT omnpenenenus. I[logpoctku c 3I1P
MPOAYKTUBHEE YCBAMBAIOT MaTepual C ONOpPOH Ha aJropuT™M, BH3YaJbHOW MONIAEPKKOH, HaIUYUEM
CMBICJIOBBIX CXEM.

[xonsHukam ¢ 3IIP cnoxHO caenaTe ONOCPENOBAHHBIA BBIBOJ, OCYIIECTBUTh IPUMEHEHHE
YCBOEHHBIX 3HaHMIl B HOBOW cuTyauuu. HaOmromaeTcs 3aTpyJHEHHE NMOHUMAaHUS HAay4YHBIX TEKCTOB, UM
CIIO)KHO BBIICJIUTh TIJaBHYIO MBbICHb, pPa3OUTh TEKCT Ha CMBICIOBBIE YAaCTH, H3JI0KUTb OCHOBHOE
cojiepkaHue. XapakTepHOU OCOOEHHOCTBIO SIBJISIOTCS 3aTPYAHEHUS B CAMOCTOSTEIbHOM BbIOOpE HYXKHOIO
crocoba AeiCcTBUSA, NPUMEHEHHUs] U3BECTHOIO CIOCO0a PELIEeHUs B HOBBIX YCIOBUAX WU OJHOBPEMEHHO
HCIIOJB30BaHUs ABYX U 00J€e MPOCTHIX alrOPUTMOB.

OcoOble 00pa3oBaTenbHbIE NOTPEOHOCTH O0YYAIOUIUXCS € 3aJEPKKOM NCUXMYECKOTO pa3BUTHUSA Ha
YPOBHE OCHOBHOI'O 0011[er0 00pa3oBaHuUs



Buigensror obmme s Bcex oOywarmomuxcs ¢ OB3  oOpaszoBareinbHbIe MOTPEOHOCTH U
cnenuduyueckre, yIoBIECTBOPECHUE KOTOPBIX OCOOCHHO BaXKHO JIJIi KOHKPETHOW T'PYIIIBI ICTCH.
Ha »rane ocHoBHOro o6OpazoBanus misd oOywatonuxcss ¢ 3[IP  akTyansHBI crnegyiomue obuue
oOpa3oBareibHbIE TOTPEOHOCTH: MOTPEOHOCTHP BO BBEACHHHM CIELUAIBHBIX pa3/ie]oB OOyYCHHsS U
cneunpuIecKux CpeacTB 00yUeHus, MOTPeOHOCTh B KAUECTBEHHON MHIMBUYyAIH3allMU U CO31aHUU 0COOO0i
MPOCTPAHCTBEHHOW M BPEMEHHOM 00pa30BaTelIbHOM CPe/Ibl, MOTPEOHOCTh B MAKCUMAIbHOM PAaCIIUPEHHUH
00pa3oBaTeNbHOr0 MPOCTPAHCTBA 32 MPEAebl IIKOJbI, TOTPEOHOCTh B COTJIACOBAHHOM Y4YacTUH B
o0pa3oBaTeIbHOM Ipolecce KOMaHAbl KBaTU(UIIMPOBAHHBIX CIIENUAINCTOB U poautenel pedenka c 3I1P.
Hns obyuatommuxcs ¢ 3IIP, ocsauBaromux AOOII OOO, xapakTepHbl CIENYIOIHUE cneyuguiecKue
oOpa3oBareybHbIE TOTPEOHOCTH:
- noTpeOHOCTh B ajmantanuu U JudepeHHrupPOBAaHHOM MOAXOJE K OTOOpY CoAepKaHUs
IPOrpaMMHOI'0 MaTepuasua yueOHbIX IPEIMETOB C Y4€TOM 0COOBIX 00pa30BaTeIbHBIX NOTPEeOHOCTEN
u Bo3MoxxHocTel nereit ¢ 3I1P Ha ypoBHe ocHOBHOTO 0011er0 00pa3oBaHus;
— BKJIFOYCHHE KOPPEKIMOHHO-PAa3BUBAIONIET0 KOMIIOHEHTa B TMpolecc OOyYeHHsS MpH
peanu3anuu  oOpa3oBaTEIbHBIX MNPOTPAaMM OCHOBHOro oOmero oOpa3oBaHHs C y4eTOM
MPEEeMCTBEHHOCTH YPOBHEH HAYaIbHOTO U OCHOBHOTO 001Iero o0pa3oBaHus;
- pPa3BUTHE U KOPPEKIIMS MPUEMOB MBICIUTEIBHON IEATEIHbHOCTH W JIOTMYECKHX JICHCTBUH,
COCTaBJISIIOIIUX OCHOBY JIOTHUECKHX MBICIIMTEIBHBIX OINEpalnii, pacilupeHUe MeTanpeIMETHbIX
crocoboB  y4eOHO-TTO3HABATENBHON  JESATENbHOCTH, OO0ECIEeUYMBAOIIMX IPOLECC OCBOCHUSA
MPOrpaMMHOI'0 MaTepuara;
- MPUMEHEHHUE CICIHATBHBIX METO0B M MIPUEMOB, CPEIICTB OOYUCHHS C y4€TOM OCOOCHHOCTEH
ycBoeruss oOydatommMmces ¢ 3[IP  cucremsl 3HaHW, yMEHHH, HaBBIKOB, KOMIIETCHIINN
(MCTIONb30BaHUE  «IOMIATOBOCTU» TMPHU NPEABSIBICHUU y4eOHOro MaTepuana, IpH PEIICHHH
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4 M OJKU3HEHHBIX CHTYallWi; TPUMEHEHUE aJTrOPUTMOB,
JIOTIOJTHUTEIHHOW BU3YaTbHOW MOJJICPIKKH, OMOPHBIX CXEM MPHU PEIICHUH YYeOHO-TI03HABATEIbHBIX
3aad U pabore ¢ ydeOHOUW WH]oOpmarumen; pa3HOCTOPOHHSS TMpopaboTKa y4eOHOro Marepuasa,
3aKperuIeHHe HaBBIKOB W KOMIIETCHIIMI NMPUMEHHUTEIBHO K Pa3JIMYHBIM JKH3HEHHBIM CHUTYaIlHsIM;
YBEIMYCHUE JOJIM MPAKTUKO-OPUEHTUPOBAHHOTO MaTepuasa, CBSI3aHHOT'O C JKU3HEHHBIM OIBITOM
MOJPOCTKA; pa3HOOOpa3ne M BapUaTHBHOCTH MPEIBABICHHUA M OOBSCHEHHUS Y4eOHOTrO Marepuana mpu
TPYIHOCTSX YCBOCHUS U NepepadOoTKu HHPOPMALUH H T.1.);
- opranmuzanusi 00pa3oBaTEIbHOTO MPOCTPAHCTBA, pabOYEro MecTa, BPEMEHHOW OpraHU3aIinu
00pa3oBaTEeNbHON Cpeabl C yY4eTOM TNCUXO(DH3UUECKUX OCOOEHHOCTEH W  BO3MOXKHOCTEH
obygaromerocst ¢ 3I[IP (WHAMBHAYyallbHOE NPOCKTUPOBAHUE OOpPA30BATEIBHON CpEeAbl C YU4ETOM
MOBBIIICHHOW HCTOMIAeMOCTH M OBICTPOH yTOMIIIEMOCTH B IpOLECCe MHTEIUIEKTyalbHON
NEeSATeTbHOCTH, CHWXXKEHHOW pabOTOCTIOCOOHOCTH, CHWIKEHHOW TMPOU3BOIBHONH  pPETYIISAIHH,
HEYCTOWYNBOCTH MPOU3BOJIBHOTO0 BHUMAHUS, CHHKEHHOT0 00beMa NaMATH U MOHMKEHHOH TOYHOCTH
BOCTIPOU3BEACHUS);
- crenuaigbHas MOMOIIs B Pa3BUTUH OCO3HAHHOW CAMOPETYJISLHUH ACSITSIbHOCTH U MOBEACHUS,
B OCO3HAaHWU BO3HHUKAIOMIMX TPYAHOCTEH B KOMMYHHMKAaTHBHBIX CHUTYyalUsAX, HMCIOJIb30BaHUU
NPUEMOB HMOIMOHAIBHOW CaMOPETryJAlHH, B MOOYKIEHWM 3ampaliuBaTh MOMOIIb B3POCIOrO B
3aTPYAHUTENBHBIX  COLMAIBHBIX  CUTyalUAX; IEJICHANPABICHHOEC pPa3BUTHE  COIHUAIBHOTO
B3auMoecTBusa ooyudaromuxcs ¢ 311P;
- ydeT (YHKIHOHAJIBHOI'O COCTOSHUS IEHTPAJIbHOW HEPBHOH CHCTEMBI M HEHPOJAMHAMHKHU
MICUXUYECKUX mpoueccoB obydaronuxcs ¢ 3[IP (3amenneHHoro temmna nepepaboTku MH(GOpMAIUH,
MOHMKEHHOTO O0IIero TOHyca, CKIOHHOCTH K ap(EeKTUBHOW Ae30praHu3aluu ACSTEIbHOCTH,
«OpPraHUYeCcKOi» NEKOHIICHTPAUU BHUMAHHUS U Jp.);
- CTUMYJIMPOBAHHUE K OCO3HAHHMIO U OCMBICICHUIO, YIOPSIOYMBAHUIO YCBAaMBAaEMbIX Ha YpOKax
3HAaHUH U YMEHU, K IPUMEHEHHUIO YCBOSHHBIX KOMIIETCHIIMI B TOBCEIHEBHOW KU3HH;
- NpUMEHEHUE CHeHUaJbHOro0 MOAXO0/Ja K OIEeHKE 00pa3oBaTEeNbHBIX JAOCTHIKEHUU
(JIMYHOCTHBIX, METANpPEAMETHBIX U NPEIMETHBIX) C yYETOM NCUXO(PU3MUYECKHUX OCOOCHHOCTEH H
0cOo0BIX 00pa3oBaTeNbHBIX NOTpeOHOCTel oOyuarommxcs ¢ 3I[1P; wcmonb3oBaHME CHENHATBHOTO
WHCTPYMEHTApHs OLEHUBAHUSI JOCTH)KCHHI M BBISBICHHUS TPYAHOCTEH YCBOEHHUS 00pa30BaTEIbHOM
POrpaMMBI;



— (hopMupoBaHUEe COMUAIBPHO aKTUBHOW MO3UIUU, UHTEpPECA K COIUATIBHOMY MHUPY C TO3HITUNA
JIMYHOCTHOTO CTAHOBJICHUS U MPOo(eCcCHOHATILHOTO CaAMOONPEICIICHUS,

- Pa3BUTHE U PaCIIMPEHUE CPEACTB KOMMYHHUKAIIMH, HABBIKOB KOHCTPYKTHBHOT'O OOIIECHHS U
COIMAILHOTO B3aWMMOJCHCTBHS (CO CBEPCTHUKAMH, C WICHAMH CEMbH, CO B3POCJBIMH),
MaKCUMaJIbHOE pacCIIMpPEHUE COIMATbHBIX KOHTAaKTOB, MOMOIIs ToapocTky ¢ 3IIP B oco3nanuu
COIMATbHO TIPUEMIIEMOTO M OJ00psAeMOro IOBEACHUS, B H30MPaATEIbHOCTH B YCTAHOBJICHUH
COIMANbHBIX KOHTAKTOB (MPOQUIIAaKTHKA HETAaTUBHOTO BJIUSHUS, NMPOTHBOCTOSHHUEC BOBJICUCHHUIO B
AHTHUCOLMAIBHYIO Cpeay); MpOodHIaKTUKA aCOLMATBLHOTO TTOBEICHHUS.

IInanupyemble pe3yabTaThl 0CBOCHHS Y4eOHOI0 NMpeaMera

JIMYHOCTHBIE Pe3yJIbTaThl:
o YMEHHE SICHO, TOYHO, TPAMOTHO H3J1araTh CBOU MBICIM B YCTHON M IIMCBMEHHOMN peuu; IOHUMATh
CMBICJI TIOCTABJIEHHOM 3a/1a4y, BEICTPAUBaTh apryMEHTALMIO, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

J KPUTUYHOCTH MBIIIJICHHS, YMEHHE PACIO3HABATH JIOTUYECKN HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh THIOTE3Y OT (haKTa;

J IpeACTaBIeHNE O MAaTeMaTHYECKOI HayKe Kak cepe 4eT0BeYeCKON 1eATeIbHOCTH, 00 JTanax ee
pa3BUTHS, O €€ 3HAUMMOCTH JIJISl PA3BUTHS [IUBUIIU3AINH;

J WHUIMATHBA, HAXOIYMBOCTh, AKTUBHOCTh MPHU PEIICHUU MATEMaTHYECKUX 3a/ad;

J YMEHHE KOHTPOJIMPOBATH IPOLECC U PE3YNbTaT y4eOHOM MaTeMaTH4eCKOH HeATelNbHOCTH;

o CIIOCOOHOCTh K AMOIMOHAIBHOMY BOCTHPHUATHIO MaTEMAaTHYECKHX OOBEKTOB, 3a/lad, PEIICHUH,
pacCcyXaeHUN;

o dbopMUpOBaHHNE y YYANIUXCS WHTEIUICKTYaJIbHOH YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K

HpeOI[OJ'IeHI/IIO MBICIIUTCIBbHBIX CTepeOTI/IHOB, BBITCKAKOIINX U3 O6BI)1€HHO]"O OIIBbITA,

(] q)OpMI/IpOBaHI/Ie Ka4dcCTB MBIIIIJICHUA, HCO6XO}II/IMI)IX 1A agarnTangun B COBpeMCHHOM
nH(pOpManMOHHOM O00IIEeCTBE; pa3BUTHE MHTEpPeca K MaTeMaTHYEeCKOMY TBOPUYECTBY M MAaTEMaTHYECKHX
CIIOCOOHOCTEH.

MeTtanpeaMeTHble pe3yJbTATHI

Pezynamuenwvie:

. YMEHHE CTaBUTh IIeJIM, BBIOMpATh W CO3JaBaTh ANTOPUTMBI ISl pEIIeHUs ydeOHBIX
MaTeMaTUYeCKUX pooIieMm;

. YMEHHUE TUIAaHUPOBATh W OCYHIECTBISATH JEATEIHHOCTh, HAMMPABICHHYIO Ha pPElICHHE 3ajaad
HCCJIEI0BATEIBCKOT O XapaKTepa.

. yMeH#e GOopMyIHpOBaTh U yIePKUBATh YICOHYIO 3a/1a4y;

° COCTaBJISATh MJIaH U IOCIIEA0BATEIbHOCTh ASUCTBUM;

. OCYIIECTBJIATh KOHTPOJIb IO 00pa3ily 1 BHOCHUTh HEOOXOIUMBIC KOPPEKTHBBI,

. a7ICKBATHO OICGHWBATh MPABUJIBHOCTH MW OMHUOOYHOCTH BBIMOJHCHUS ydyeOHOW 3amaqu, eé
00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

. CIMYaTh CIoco0 IEHWCTBUS M €ro Pe3yibTaT C 3aJlaHHBIM 3TAJIOHOM C LEJIbI0 OOHAPYKCHHS
OTKJIOHCHUH U OTIUYUI OT ATaJIOHA.

Kommynukamuenuvle:

. OpPraHHU30BBIBAaTh YYCOHOE COTPYIHHYECTBO M COBMECTHYHO JACATEIBHOCTh C YYUTEIEM W
CBEPCTHHKAMU B MPOILIECCE PEIICHUs 3a]a4;

. B3aMMOJICHCTBOBATh M HAXOJIUTh O0OIIHE CITOCOOBI pabOThI; paboTaTh B TPYIIE: HAXOIUTh 00IIce

penieHue W paspemiatb KOH(IJIMKTHI Ha OCHOBE COTJIACOBAHUS TMO3MIMH W y4€Ta HHTEPECOB; CIYIIATh
napTHEpPa; GOpMYITUPOBATh, APTYMEHTHPOBATh U OTCTAUBATH CBOE MHEHHE;

° MOpPOrHo3upoBaTb BO3HUKHOBCHUC KOH(l)J'II/IKTOB IIpHU HAJIMYHUKU PAa3HBIX TOUYCK 3PCHMUA,

° pa3pciaTtb KOH(i)J'II/IKTBI Ha OCHOBC yqéTa HHTCPCCOB U HOSI/II_II/Iﬁ BCCX YHAaCTHUKOB,

° KOOpAWHUPOBATL MU NPUHHUMATL PA3JIMYHBIC ITO3UIIUHU BO BSaHMOHeﬁCTBHH;

° AprymeHTUpOBaTh CBOIO IMO3WIHUIO W KOOPAWMHUPOBATH e€ ¢ IIO3UIUAMHA HapTHéPOB B
COTPYAHHUYCCTBC IIPpU Bpra60TKe O6H_ICFO PCLICHUS B COBMECTHOM ACATCIIbHOCTH.

Ilo3nasamenvhoie:

° NCpBOHAYAJIBHBIC MPCACTABIICHUA 00 naciax m 0 METoAaxX MATCMATUKH KakK 00 YHUBCPCAJIbHOM

A3BIKEC HAYKH U TCXHUKH, O CPCACTBC MOACIUPOBAHUA SIBJICHUU U IMpoueccCCoOB;



. yMEHHUE BHUJETh MaTEMAaTHYECKYyI0 3aJauy B KOHTEKCTE MpPOOJIEMHOW CHUTyalluud B JAPYTHX
JUCLUILIMHAX, B OKPYKAIOIIEH XKU3HU;

. yMEHHUE HaXOJWUTh B PA3JIMYHBIX HCTOYHUKAX HH(OpMaIuioo, HEOOXOTUMYIO sl pPEIICHUs
MaTeMaTUYeCKuX NpolieM, W MPEACTaBIsATh €€ B MOHATHOW ¢opme; MPUHHUMATh PEIICHHWE B YCIOBHSX
HETIOJHON U M30bITOYHOM, TOUHOM U BEPOATHOCTHON MH(pOpMAIUH;

. yMEHHE T[OHMMAaTh M HCHOJIb30BaTh MaTeMaTUYECKHUE CpeJICcTBa HarSAHOCTH (Tpaduki,
JUarpaMMbl, TaOJULBI, CXEMBI U JIp.) A1 WILTIOCTPAIlMU, UHTEPIPETAIlud, apryMEHTALlNH;

. yMEHHE BBIJBUTATh THUIOTE3bl MPH PEHICHUU Y4EeOHBIX 3a/7a4 M MOHMMATh HEOOXOAMMOCTh HX
MIPOBEPKH;

. yMEHHUE MPUMEHATh WHAYKTHUBHBIE U JEAYKTUBHBIE CIIOCOOBI PacCyXIEHUM, BUACTh Pa3IMUYHBIC
CTpaTeTuu pelleHus 3a1ay;

. [MOHUMaHUE CYIIHOCTH JITOPUTMHUYECKUX MPEANUCAHUN U YyMEHHUE JEeWCTBOBATH B COOTBETCTBHUM C
MPENJIOKEHHBIM T OPUTMOM.

IIpeaMeTHBbIe pe3yabTaThl. B pesynsraTe ocBoeHHs yueOHOro mpeamera «MaTtemarukay oOywaromuecs ¢
3IIP pa3BuBaOT MPEeACTABICHUS O MAaTE€MAaTHKE KaK 4aCTU MHUPOBOM KyJIbTYPbl U YHUBEPCAIbHOM SI3BIKE
HAayKd, MECT€ MaTeMaTHKH B COBPEMEHHOW IIMBUJIM3AllM{; PA3BUBAIOT MAaTEMaTUYE€CKOE MBbIIIJICHUE,
FEOMETPUYECKYI0 HHTYHIUIO; MOJIy4YalOT MPEJCTABICHUE O BEPOATHOCTHOM XapaKTepe OKPYKaloUuX
SIBJICHUW M O CIIy4aHOW M3MEHYMBOCTH; OCBAaMBAIOT MAaTEeMAaTUUYECKUH ammapar ¥ MoiaydaroT He0OXO0IuMbIe
HAaBBIKHU TSI IPUMEHEHHS B PEaTbHON KU3HU, U3YUEHUS IPYTUX MPEAMETOB, MPOJOJKEHHUS 00pa30oBaHUs B
COOTBETCTBUU C BBIOpAaHHBIM TpPOQUIEM; ydarcs MPUMEHATh MaTEMaTHYECKHE 3HAHUS TPH PEIICHUU
pa3IMYHBIX 33J]a4 U OIIEHUBATH MOJIyY€HHbIEC PE3YJIbTATHI.

BbinyckHUK HAy4yuTcs B 5-6 kiaaccax (/i MCHOJb30BAHUS B NMOBCEHEBHOM KM3HU U oOecrieyeHUs
BO3MOSKHOCTH YCIICIIIHOTO NIPOAOJIKEHUsI 00pa3oBaHMs Ha 0a30BOM yPOBHe):

. OPUEHTHUPOBATHCS B MOHATHSAX U OMEPUPOBATH UMU Ha 0Aa30BOM YPOBHE: MHOXKECTBO, 3JIEMCHT
MHOXECTBA, TOJMHOXECTBO, TPUHAIIICIKHOCTh, IIEPECCUCHHE, 00bCIMHCHUE;

° 3a/laBaTh MHO)KECTBA IEPEUMCIICHUEM WX DJIEMEHTOB;

° OPHEHTHPOBATHCSA B TPapUIECKOM TPEICTABICHUA MHOXKECTB

B noBceHeBHOI ;KM3HHU M MIPU U3YUYEHHH APYTUX MPEIMETOB:

° pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHMS.

Yucaa

° OpHUECHTHUPOBATHCS B MOHITHUSAX W ONEPHUPOBATH UMH Ha 0a30BOM ypOBHE: HATypaJIbHOE YHCIIO,
[[eJI0€ YHUCII0, OOBIKHOBEHHAS IPO0b, NeCITUIHAS TPO00h, CMEIIAHHOE YUCII0, PAIliOHAIBLHOE YUCIIO;

° WCIIOJB30BaTh CBOMCTBAa 4YHCEN U TMpaBWja JACHCTBUH C palMOHAIHHBIMU YHCIAMU TPH
BBIIIOJHEHUH BBIYMCICHUT;

° WCIIOJB30BaTh MPU3HAKHU JeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHIMOJHEHUN BBIYUCICHUH U PEIICHUT
HECJIOKHBIX 3a71a4, TPU HEOOXOIMMOCTH C OITOPOW Ha aITOPUTM IIPaBUJIA;

° BBIITOJHATh OKPYTJICHHE pAIlMOHAJBHBIX YHCEI B COOTBETCTBUHM C TpaBUWIaMH, TIpH
HEOOXOJMMOCTH C BU3YaJIbHOW OMOPOI;

° CpPaBHHMBATh paIlMOHAIbHBIC YHCIIA.

B noBceaHeBHOM *KU3HHU ¥ IPH U3YYE€HUH IPYTHX MPEIMETOB:

° OPHCHTHPOBATHCS B PE3y/IbTaTaX BBIYMCICHUIN NMPH PEIICHUH MPAKTUYSCKUX 3ajad;

° BBITIOJHATH CPAaBHCHHE YHCET B PEAbHBIX CHTYAIIHSX;

° COCTaBJIATh YHCJIOBBIC BBIPAXKCHUS MPU PEIICHUH MPAKTUYSCKUX 3a7a4 U 337349 U3 JAPYTHX

y4eOHBIX MTPEAMETOB.
CraTHCTHKA M TeOpHs BepOSITHOCTeil

° MMETh MPEJICTABJICHHUE O IPENOCTABICHUH JAaHHBIX B BUJE TaOIUIl, JUArpPaMM;

° M3BJICKaTh MH(POPMAIIMIO, TTPEICTABIICHHYIO B BHJIC TAOJUIIbI, TUArPaMMBbI.

TexcToBbBIE 3a7a9H

° pelIaTh HECIOKHBIC CIOKCETHBIC 33Jla4d Pa3HBIX THIIOB HA BCE apU(PMETHUCCKUE JCHCTBUS;

° CTPOUTH MOJIEIb YCIOBUSA 3a7a4u (B BHUJAEC TaOJHIIBI, CXEMbI, PUCYHKA) MO 00pa3ily, B KOTOpPOW
JIaHbI 3HAUYEHUS JIBYX U3 TPEX B3aUMOCBI3aHHBIX BEIUUNH, C IIEJbIO MOMCKA PEIICHUA 3a1a4U;

° COCTaBJIATh IUIAaH PEUIEHUs] NPOCTEUIIeH 3aJauu;

° BBIJICTISATh 3TAaNbl PEIICHUs MPOCTEHIEN 3adauu;



. WHTEPIPETUPOBATH BHIUUCIUTEIbHBIE PE3YIbTATHL B 3a/1a4€, UCCIEI0BATh MOJIYYEHHOE pELIeHUE
3a/1a4u, MPU HEOOXOJUMOCTH C BU3yaIbHON OMOPOH;

. UMETh MPEJCTaBICHUE O PAa3JIUYUU CKOPOCTEH 00BEKTa B CTOSUEH BOJE, IPOTHB TEUCHUS U IO
TEUECHUIO PEKU;

J peliaTh 3aja4i Ha HaXxOXJCHUE YacTH YMCJIa U YUCJIa 10 €T0 YacTH, UCIOJb3ys alToOpuTM
y4eOHBIX JEeHCTBHIL;

J pemiaTh 3ajayd pasHbIX TUMNOB (Ha paboTy, Ha TMOKYNMKH, HA JBUKEHHE), CBSI3BIBAIOIIUX TPHU
BEJIMYMHBI, BBIICIATH 3TU BEJIMYHHBI M OTHOIICHHS MEXK1Yy HUMH;

. HaXOAMUTh MPOLEHT OT YUCJa, YUCIO MO MPOIEHTY OT HEro, HaXOJUTh MPOIEHTHOE OTHOIICHHUE
JBYX YHCEIl, HAXOJUTh MPOLIEHTHOE CHUKEHNE WIIM TTPOLIEHTHOE TOBBIIIIEHNE BEIMUUHBI;

J pemiaTh HeCI0XKHbIE JIOTHYECKHE 3a]]a4 METOJIOM PacCyKICHUN.

B noBceHeBHOI ;KM3HU M NIPU U3YYEHHH APYTUX NPEIMETOB:

J JenaTh NPEANONI0KEHNE O BO3MOXKHBIX 3HAYEHUSIX MCKOMBIX BEJIMYMH B MPAKTUUECKOH 3amade

(menaTh NPUKUJIKY).

Harasiainasi reomerpust

I'eomeTpuueckue purypoi

J OPHEHTHPOBATHLCS B MOHATHAX M ONEPHPOBATH UMHU Ha 6a30BOM ypoBHE: purypa, TOuKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yroyl, MHOTOYTOJIbHHK, TPEYIOJbHUK M YETBHIPEXYTOJBbHUK, HPSIMOYTOIBHUK H
KBaJpaT, OKPYKHOCTb M KpyT, NPSMOYTOJbHBIH Mapaiienenunen, Kyo, map. M3o0paxars n3ydaemble
(GUTYpHI OT PYKH H C IIOMOIIBIO JINHEHKH U [HPKYIIS.

B noBceHEeBHOI1 KM3HU ¥ TPH U3YYeHHUH APYTHUX MPeIMETOB:

. penrath MpaKTUYEeCKUe 3a1adyl C MPUMEHEHHEM IPOCTEHIIHX CBOMCTB (QHTYD.

HN3mepenus u BbIYUCIEHUS

. BrimonHATE M3MEpeHUE IIIMH, PACCTOSHUM, BEIWYMH YIJIOB, C IIOMOIIBK) HMHCTPYMEHTOB IUIA
W3MEPEHUM JUIUH U YIJIOB;

o BBIYUCIIATH IJIOIIAAH IPAMOYT OJIbHUKOB.

B nosceaHeBHOM KU3HH M IIPU U3YYEHHH APYTUX IIPEIMETOB:

o BBIYUCIIATh PACCTOSHUSA Ha MECTHOCTH B CTAHAAPTHBIX CUTYyalHAX, INIOMIAJU IPAMOYTOJbHHUKOB,

MpU HEOOXOMMOCTH C BU3YaJIbHOU OTOPOH;

o BBITIOJIHSATH MPOCTEHIINE MOCTPOCHUS U U3MEPEHHS Ha MECTHOCTH, HEOOXOJMMBIE B pealbHON
KU3HHU, TP HEOOXOIUMOCTH C BU3YaJbHOU OIOPOH.

HcTopus mateMmaTuKH

J METh MPEJCTABICHHE O HEKOTOPHIX (PaKTax M3 UCTOPUU MATEMaTHKH;

J OCO3HaHME POJIU MaTeMaTUKH B pa3BUTUU Poccun n mupa.

BhINYCKHUK NOJIYYHT BO3MOKHOCTH HAY4YUThCs B 5-6 kijaccax (s oGecnmevyeHHs] BO3MOKHOCTH
YCHENIHOTO MPO0JI:KeHUs1 00pa30BaHUsl HA 0A30BOM YPOBHeE)

DJIeMeHTBbI TeOPHMH MHOKECTB M MATeMATHYeCKOH JIOTMKHU

o onepuposamv'  noHAMUAMU:  MHOJICECME0,  XAPAKMEPUCMUKU — MHOJICECMEd, — dJeMeHM
MHOMCECm8a, nycmoe, KOHeyHoe U 6eCKOHeUHO0e MHOMCECMB0, NOOMHONCECME0, NPUHAOEHCHOCMb,

o onpeoensimb NPUHAONEHCHOCb  INEeMEeHMa MHONHCeCm8y, 00beOUHeHUI0 U nepeceyeHulo
MHOJCeCm8; 3a0a8amb MHONCECMBO C NOMOWbIO NePeUCIeHUsl IIeMEHMO8, C108€CHO20 ONUCAHUSL.

B noBceHeBHOI »KM3HU M NIPU U3YYEHUH APYTUX NPeIMETOB:

° PACNO3HABAMb JIOSUYECKU HEKOPPEKMHblEe BblCKA3bIGAHUSL,

° CMPpOUmMd YenouKkUu YMO3aKIOUeHUl HA OCHOBE UCHOAb308AHUSL NPABUTL IOSUKU.

Yucna

° onepuposamsv HNOHAMUIAMU: HAMYPALIbHOE UYUCIO, MHONCECMBO HAMYPALbHLIX UUCel, yenoe

YUCTO, MHONCECMBO YeablX uucel, O00bIKHOBEeHHAs OpobOb, OdecamuuHas Opodb, CMEUaHHOe YUCTO,
PAYUOHATbHOE HUCTO, MHOICECMBO DPAYUOHANbHLIX YUCET, 2eOMEeMPUYecKas UHMEPNnpemayus HAmypaibHblX,
Yenvix, payuoHaIbHbLX,

° NOHUMAMb U OOBACHAMb CMBICT NOUYUOHHOU 3ANUCU HAMYPATILHO20 YUCLA,
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. BLINOJIHAMb BLIYUCTEHUSA, 8 MOM YUCTLE C UCNOTIb30BAHUEM NPUEMOB8 PAYUOHATLHBIX bIYUCTEHULL,
000CHOBbIBAMb ANCOPUMMBL 8bINOJHEHUS OCUCM UL,

. ucnonwb3o08amov npusnaxu oearumocmu va 2,4, 8,5, 3, 6,9, 10, 11, cymmor u npouszsedenus uucen
npU BbINOJIHEHUU BLIYUCTEHUN U PeuleHUlU 3a0ad, 0O0CHOBbLBANMb NPUSHAKU OeAUMOCTMU,

J 8LINOIHAMb OKpY2lleHUe PAYUOHANbHBIX YUCel ¢ 3A0AHHOU MOYHOCMbIO;

. YROPAOOUUBAMb YUCIA, 3ANUCAHHbLE 8 BUOE 0DLIKHOBEHHBLX U 0eCAMUUHBIX Opobell;

. naxooumv HOJ[ u HOK uucen u ucnoavzosams ux npu peueHuu 3a0au;

. onepuposamv NOHAMUEM MOOYIb YUCIA, 2e0MempUYecKas uHmepnpemayus mMooyis 4ucid.

B noBce1HeBHOM KM3HU U MPH U3YYEHUH IPYTUX MPEIMETOB:

. NPUMEHAMb NPABUNLA NPUOIUNCEHHBIX BbIYUCIEHUL NPU PeuleHUU NPaAKmu4ecKux 3a0ay u
peuieHuu 3a0ay Opyaux y4eOHbvlx npeomemos,;

. 8bINOIHAMb CPABHEHUE Pe3VIbMAamos 8blYUCIeHUN NPU peueHUU NPAKMUYecKux 3a0ay, 8 mom
yucie npuUOIUNCEeHHbIX 8bIYUCTEeHUL,

J COCMasaAmMb YUCNLOBblEe GbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeuleHUU NPAKmudecKux

3a0ay u 3a0ay u3 Opy2ux y4eOHvlX npeomMemos.

YpaBHeHUsI U HepaBeHCTBa

J onepuposams NOHAMUAMU: PABEHCMBO, YUCI080€ PABEHCMB0, YPABHEHUe, KOPEeHb VPABHEH s,
peuierue ypasHenus, Yuci080e HepageHCcmao.

CTaTucTHKA U TeOpHs BePOSITHOCTEI

J onepuposamv NOHAMUAMU: CMOIOYamble U Kpy2o8ble OUAzpammul, madauysl OAHHbLX, Cpeonee
apugpmemuueckoe,

. uzsnexamo, UH@opmayuio, NPeoCmMagieHHyw 8 mabauyax, Ha OUaAepammax;

J cocmagnames madauysl, CMpoums OUazPAMMbl HA OCHO8e OAHHBIX.

B noBceHEeBHO KU3HU U MPH U3YYEHUH IPYTUX MPEIMETOB:

J U387eKaAmMb, UHMEPRPemuUpo8ams U npeodPA308vI8aAmMy UHGOpMayUIo, NPeOCMABIeHHYIO 6

mabauyax u Ha Ouapammax, Ompajdcarwyio CeoUCMEa U XApaxKmepucmuKku pedaibHblX Npoyeccos u
A6IeHUl.
TexkcTOBBIE 3a7aUH

° peuiams npocmole U CA0ACHbLE 3a0a4U PA3HBIX MUNOS;

° UCNONBb308AMb PA3HbLE KPAMKUE 3ANUCU KAK MOOELU MEKCMO8 CLONCHBIX 3a0ay OJisi HOCMPOeHUs
NOUCKOBOU CXeMbl U peueHUs 3a0ay;

° 3HAMb U RPUMEHAMb 004 CnOcoba NoUcCKa peuleHus 3a0ay (om mpebo8aHus K yCio8ur u om
ycosusi K mpebosanuio),

° MOOENUPOBAMb PACCYHCOCHUS NPU NOUCKE PeUleHUsl 3a0ay ¢ NOMOWbIO epag-cxemvl ¢ ONOpol
Ha obpasey;

° 8bLOEIAAMb IMANBL PeerUs 3a0auu U CO0ePAHCAHUEe KANC 020 IMand;

° UHMEPNPemuUpo8ams BblUUCIUMENbHbIE pe3yibmamsl 6 3adave, UCCIe008aAMb NOJYYEHHOe
peuieHue 3aoavu,

° AHATUBUPOBAMDb BCEBOZMOIICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUS. 08YX 00bEeKmos u

UsMeHeHUue UX XapaKxmepucmux npu cO8MeCmHOM O8UNCEHUU (CKOPOCMb, 8peMsl, pAcCmosanUe) NPU peuleHUul
3a0a4 Ha 08udiCceHUue 08YX 00beKMOo8 KaK 6 00HOM, MAK U 8 NPOMUBONOLOHCHBIX HANPABLEHUSAX,

. uccne008ams  8CEGO3ZMOJNCHbIE CUMYAYUU NPU peuweHuu 3a0ay Ha O08udCeHue Nno peke,
paccmampueams pa3nvie CUCmemvl omciema,

. peuwiams pazHoobpastvle 3a0a4u «HA YACUY,

. pewams U 000CHOB8bIGAMb CB0€ peuieHue 3a0ay (8blOensimb MamemMamuiecKylo OCHO8Y) Ha

HAX0dcOenue Yyacmu Yucia u yucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMbLCAd OpooOu;

J 0CO3HABAMb U OOBACHAMb UOESHMUYHOCb 3A0aY PA3HBIX MUNOS, CE8A3bIBAIOWUX MPU BETUYUHD
(Ha pabomy, Ha RNOKYNKU, HA OBUICEHUE), BbIOENAMb MU BEIUYUHBI U OMHOULEHUS MeHCOy HUMU,
NPUMEHAMb UX NPU peuleHUul 3a0a4, KOHCMPYUPOBAmMs COOCMBEHHbLE 3A0aUU YKA3ZAHHBIX MUNOBE.

B noBcegHeBHOM )KM3HM U PH U3YYEeHUH APYTHX NMPEAMETOB:

J 8b10€NISIMb NPU peuleHuu 3a0ay XapaxKkmepucmuku paccmampueaemol 6 3adaye cumyayuu,
omau4Hble Om peanvHulx (me, om KOMOPbLIX AOCMPALUPOBANIUCH), KOHCMPYUPOBAMb HOBble CUMYAYUU C
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YYemom dMuUX XxapaKmepucmux, 8 4aCMHOCMU, NPU peuleHuu 3a0a4 Ha KOHYEeHmpayuu, y4umsleams
NJI0OMHOCMb GeUjeCmaed;

. peuams U KOHCMPYUPOBAMb 3a0a4u HA OCHO8E PACCMOMPEHUS PEANbHbIX CUMYAYUl, 8
KOMOpbvIX He mpeOyemcs MOYHbLI BLIYUCTUMENbHBLU Pe3Vibmam,

. peuiams 3a0a4u Ha O8UdNCEeHUe N0 peKe, PACCMAMPUBAsL PA3Hble CUCTNEMbl OMCHemd.
Harassgnas reomerpus

I'eomeTpuyeckue purypsi

o u3sneKamo, UHMeEPNPemupo8ams U Npeoopa308vl8amy UHHOPMAYUIO O 2eOMEMPUYECKUX
@ueypax, npedcmasieHHy10 Ha YepmeHcax;
o uzobpasxcams uzyuaemvle ueypvl om pyKu U ¢ HOMOWbIO KOMNbIOMEPHLIX UHCMPYMEHMOB.

HN3mepeHns U BBIYUCTIEHUSI

J 8bINOIHAMb UMepeHUe ONUH, PACCMOAHUL, 8eIUYUH Y2l08, C NOMOWbBIO UHCIMPYMEHMO8 O
usMepeHuti OUH U Y208,

J 8LIYUCAAMb — NAOWAOU NPAMOY20bHUKOSE, K8aopamos, 00vembl NPAMOY20NbHBIX
napannenenunedos, Kyoos.

B noBce1HeBHOM KM3HU U MPH U3YYEHUH IPYTUX MPEIMETOB:

J BLIYUCTAMb PACCMOAHUSA HA MECIHOCIMU 8 CIMAHOAPMHBIX CUMYAYUSX, NI0WAOU YYACKO8
NPAMOY201bHOU YOpMbL, 00BEMbl KOMHAM,

J 8bLINONIHAMG NpoCmeliuue NOCMPOeHUs HA MECMHOCMU, HeoOX00UMble 8 PedalbHOU HCU3HIL

J OYeHUBAMb pazmMepbl PealbHblX 00bEKMO8 OKPYHCAIOUe20 Mupd.

Hcropusi MaTeMaTHKH

J Xapaxkmepuzo8ams K10 8blOANWUXCS MAMEMAMUKO8 8 PA38UmMUe MAMeMamuK U UHbIX HAYYHBIX
obnacmeil.

BerinyckHuK HayuuTcesi B 7-9 Kiiaccax (Uisi HCIOJIb30BAHUSI B TOBCEAHEBHOM KU3HM U 00ecnedyeHHst
BO3MOKHOCTH YCIIEIITHOTO NMPOI0JI:KeHUsI 00pa3oBaHusi HA 6a30BOM yPOBHE)

DJeMeHTbl TEOPUH MHOKECTB U MATeMATH4YeCKOH JOTHKH

J omepupoBaTh Ha 0a30BOM ypoBHe’ TOHATHAMM: MHOXECTBO, OJJIEMEHT MHOMKECTBA,
MOJIMHOKECTBO, IIPUHAIEKHOCTH;

. 3a/1aBaTh MHOXKECTBA MEPEUYHCIICHUEM HX JJIEMEHTOB;

. HaXOJWUTh TiepeceveHne, 00beIMHEHNE, TOJMHOKECTBO B MPOCTEHINNX CHTYAIHSIX;

. onepupoBaTh Ha 0A30BOM ypOBHE: ONpeJesieHHuE, aKCHOMa, TEOpEeMa, OKa3aTelIbCTBO;

. MPUBOAUTDH MPUMEPHI JJIs MOATBEPIKICHUSI CBOMX BHICKa3bIBAHUH.

B noBceiHeBHOM KU3HM U IPU U3YyYEeHHUH APYTUX NPEIMETOB:

. OPHUEHTUPOBATHCS B rpamdeckoM MpPeACTAaBICHUN MHOKECTB JIJIS OMMMCAHUS PEabHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1ad IPYyTUX y4eOHBIX MPEIMETOB.

Yucaa

. omepupoBaTh Ha 0a30BOM ypOBHE TOHATHIMHU: HATypajdbHOE YHCIO, IeJI0e YHCIIO,

OOBIKHOBEHHAsI NIpoOb, AecsaTHYHas ApoOb, cMemIaHHas ApoOb, palMOHAIBHOE YHUCIO, apU(PMETHUUECKHUM
KBaJpaTHbI KOPEHb;

. HCTIOJIb30BaTh CBOMCTBA YMCEN U MPaBUia ACHCTBUI P BHITTOJIHEHUU BHIYUCIICHUH;

. HCTIOJIB30BaTh MPU3HAKHU JASIUMOCTH Ha 2, 5, 3, 9, 10 pu BBITTOJHEHUH BBIYMCICHUN U PEIICHUH
HECIIOXKHBIX 3a/1a4;

. BBITIOJIHSITH OKPYTJIGHHWE PAIlMOHATILHBIX YHCENl B COOTBETCTBUHU C IPAaBUIIAMU,

° OIICHMBATh 3HAYCHHE KBAJPATHOIO KOPHS W3 TMOJOKUTEIHHOTO IEJOr0 YMCa;

° WMETh MPEACTABJICHUE O PallMOHATLHBIE U WPPAMOHAIBHBIC YUCIIA;

° CpaBHUBATH UHCIIA.

B noBceiHeBHOM *KU3HHU U IPU U3YyYEHHUH APYTUX MPEIMETOB:

° OIICHUBATh PE3YJAbTATHI BBIYMCICHUM MPHU PEIICHUH MPAKTHYECKUX 3a/1ad;

° BBITIOJIHSITh CPABHEHHUE YUCEN B PEAbHBIX CUTYaIUAX;
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o COCTaBJIATh YHUCJIOBBIE BBIPAXKEHHUS NPU PEUICHUHM NPaKTHUUYECKUX 3aJady M 3ajJad U3 APYrux
y4eOHBIX PEMETOB.

To:knecTBeHHBIE NMpPeodpa3oBaHHUS

J BBINIOJHATH HECI0KHBIE MpeoOpa3oBaHMs AJIS BBIYMCICHUS 3HAYEHUM UYMCIIOBBIX BBIPAXKEHMUI,
COAEpXaIIUX CTEIEHU C HATypaJbHBIM IOKAa3aTeJIeM, CTEINEHU C LEJIbIM OTPULIATEIbHBIM IOKa3aTeleM C
HCIIOJIB30BAaHUEM CIIPABOYHOI MHPOpMAIUU;

J BBITIOJHATH HECIOKHBIE MPEe0Opa30BaHUs LIENbIX BBIPAXKEHUN: PACKPBIBATh CKOOKU, MPUBOJIUTH
MMOJ00HEIE ClIaraeMBbIE;

o HCIIONB30BaTh (OPMYJNIBl COKpPAIIEHHOI0 YMHOKEHHUs (KBaapaT CYMMBbI, KBaJapaT pPa3HOCTH,
Pa3HOCTh KBAJAPATOB) UIsl YIPOIICHUS BHIYMCICHUI 3HAUECHUH BBIPAKEHUH C UCTIOJIb30BAHUEM CIIPABOYHOU
nHdopmanuy;

J BBITIOJTHATh HECJO0XHBIE MpeoOpa3oBaHusl IPOOHO-TMHEHHBIX BBIPAXKEHHH W BBIPAXKEHUN C
KBaJpaTHBIMU KOPHSIMH.

B noBceHeBHOI ;KM3HU M NIPU U3YYEHUH APYTUX NPEIMETOB:

° NMOHMMATb CMBLICJI 3allMCU YKCila B CTAHJAPTHOM BHUJEC,

J orepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHIAPTHASI 3aIIHCh YUCIIA».

YpaBHeHUs1 M HePaBeHCTBA

° OIICpUpoOBaThL Ha 6asoBoM YPOBHE MNOHATHUAMU: PAaBCHCTBO, YMCJIIOBOC PABCHCTBO, YPaBHCHUC,
KOpEeHb YPaBHEHMUS, PEIICHUE YPAaBHEHU S, YHNCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;

. MIPOBEPSATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB M HEPABEHCTB (P HEOOXOIUMOCTH C OMOPOH
Ha oOpasen);

° peuiaTb JIMHEHHBIC HEPABCHCTBA W HECIOXKXHBIC HEPABCHCTBA, CBOAAIIHNECA K J'II/IHeI‘/'IHBIM;

° pemaTb CUCTEMbI HECJIOKHBIX JIMHEHHBIX ypaBHeHHﬁ, HEPaBCHCTB;

° MIPOBEPSATH, SABJSIETCS JIM JaHHOE YUCIIO PEIICHHEeM YpaBHEHHs (HEpaBEHCTBA);

. pemaTh KBajapaTHbIE YpaBHEHHUs MO (opMmylie KOpHEH KBaJpaTHOTO YpaBHEHHUsS C OIMOpPOH Ha
CIpaBOYHYIO WH(}OpMAIHIO;

o n300pakaTh pelIeHus HEPaBEHCTB U MX CUCTEM Ha YUCIOBOW MPSMOH.

B noscegHeBHOM KM3HHU M NIPU U3YYEHHH APYTUX NPEIMETOB:

o COCTaBJATh U pPEIIaTh JIMHEHHBIE YPAaBHEHHUs IPU PEIICHUU 3aJay, BOSHUKAIOIIHUX B JIPYTHUX
y4eOHBIX MTpEeIMETax C BU3yAIbHON OTIOPOH.

DOyHKUMHA

J HAXOIUTh 3HaUCHHE (PYHKIMH 1O 33J]aHHOMY 3HAYEHHMIO apryMEHTa I10 BU3YAJIIbHOW OIOpE;

J HaxOJUTh 3HAYEHHE apryMeHTa MO 33JaHHOMY 3HAYEHUI0 (YHKIHH B HECIOXKHBIX CHUTYaIUsIX
apryMeHTa I10 BU3yaJIbHOM omope;

J OINPENEIIATH MOJOKEHUE TOUKU 110 €€ KOOpAUHAaTaM, KOOPAMHATHI TOUKHU 110 €€ MOJIOKEHHUIO Ha
KOOPAWHATHOU IIIOCKOCTH;

J no rpaduKy HAXOOUTh O00JIACTH OINpENeIeHHUs, MHOXECTBO 3HAUYCHHUH, HYIHM (YHKIHUH,

MPOMEXXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs W yObIBaHMS, HauOoJblee W HauMMEHbIIEe
3Ha4YeHUs PYHKIUU; CTPOUTH I'PpaQUK JINHEHHONW (YyHKIHH;

o pPOBEPSTh, ABISETCS JW JAaHHBIA Tpaduk rTpadukoMm 3amaHHOW (YHKIMU (JTUHEHHOH,
KBaJpaTUYHOH, 00paTHON MPOMOPIUOHATHHOCTH);

o OTIpeeNATh NPUOIM)KCHHBIC 3HAYCHUS KOOPIMHAT TOUKH IepeceueHus rpa@ukoB GpyHKIUT;

o OPUEHTHUPOBATHCA B MOHATHAX U ONEPUPOBATH MU Ha 0a30BOM ypOBHE: MOCIIEA0BATEIBHOCTD,
apuMeTHYecKas MPOrpeccusi, reOMeTpHIECKasi MPOrPecCusi;

J pemarbs nOpocTeimue 3aJaud Ha MPOrpPecCUU, B KOTOPBIX OTBET MOXET OBITh MOJIy4YeH

HEMOCPEICTBEHHBIM MOACUYETOM 0€3 MpUMEHEHUS (PopMyJI.

B noBceHeBHOI )KM3HU M IPU U3YYEHNH APYTUX NPeIMETOB:

J WCIIOJIB30BaTh rpadMKu peaJbHBIX MPOLECCOB M 3aBUCHUMOCTEW /Il ONpENEICHUs] UX CBOMCTB
(HamOompIIMe M HAUMEHBIINE 3HAYCHHS, IPOMEKYTKH BO3PACTaHUS U YOBIBaHHS, O0IACTH MOJI0XKHUTEIBHBIX
Y OTPUIATEIbHBIX 3HAYEHUN U T.I1.);

J HCIOJB30BaTh CBOMCTBA JIMHEHHOW (PYHKIMM U €€ TpauK NMpU pElIeHUH 3aJay U3 JPYrux
y4eOHBIX IPEMETOB.

CraTHCTHKA M TeOpHsl BepOSITHOCTEM
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. UMETh TMPEJACTABJICHUE O CTAaTUCTUYECKUX XapaKTEPUCTHKAaX, BEPOSITHOCTH CIIYYalHOTO
COOBITHSI, KOMOMHATOPHBIX 3aJa4ax;

. MPEACTABISITh IaHHBIE B BUJIE TaOMUIl, AMarpamMmm, rpaMKoB C OMOpPoW Ha oOpaserl;

. YUTaTh MHPOPMALIMIO, TPEJCTABICHHYIO B BUJE TaONMUIIbI, TUarpammbl, rpaduka;

o OLICHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIIIUX CITydasx;

J HMMETh MPEJCTaBICHHUE O POJIM 3aKOHA OOJIBIIUX YHCEJl B MACCOBBIX SIBICHUSX.

B noBce1HeBHOM KM3HU U MPH U3YYEHUH IPYTUX MPEIMETOB:

. OLIEHWBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOJOM Mepedopa;

. MMETh TMPEACTABICHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHIA,

. MMETh MPECTaBICHNE O CPABHEHUH OCHOBHBIX CTATUCTHYECKUX XapPAKTEPUCTUK, TOTYIECHHBIX B
MpoIlecce pemeHus MPUKIAAHON 3a/1a4n, U3yYEHHS PEeaJTbHOTO SIBJICHUS;

J OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHH U SIBICHUI B HECIIOXKHBIX CUTYAITUSX.

TexcToBbIE 32a1a4U

J pelaTh HeCIOKHBIE CIOKETHBIE 33[]a4d Pa3HBIX THUIOB HA BCE apU(PMETHUECKUE JCHCTBUS;

J CTPOHUTH MOJZENIb YCJIOBHUS 3adaud (B BHJE TaOJWIBI, CXEMbl, PUCYHKA WU ypaBHEHHUs), B

KOTOpOﬁ JaHbl 3HAYCHUA ABYX H3 TPEX B3aMMOCBA3AHHBIX BCJINWYHMH, C LCJIbIO IMOMCKA PCHICHUA 3aJadu 11O
BHU3YyaJbHOMY 00pasiy;

o COCTaBIIATh IUIAH PELICHUs 3a/1auu;
J BBIJICJIAT JTAlbl PEIICHUs 3aJau;

. WHTEPIPETHPOBATH BBIYMCIUTEIbHBIE PE3yIbTATHI B 33/1a4€, UCCIEA0BATh MOJYyYEeHHOE pelIeHue
3a/1a4u;

o 3HATh pa3Inyue CKOPOCTeH 0ObEKTa B CTOSUEH BOJIE, TPOTHB TEYCHHS U 110 TEUYCHUIO PEKH;

o pemaTh 3a1a4y Ha HaXOXKJEHUE YaCTH YUCJIa U YUCIa 110 €0 YacTH;

o pemaTh 3aJayd pa3HBIX TUIOB (HA MOKYIKH, HAa JBHU)KEHHUE), CBSI3BIBAIOIIMX TPHU BEIMYHHBI,
BBIJICIISATH TH BEIIMYMHBI U OTHOIIECHHUS MEXIY HUMHU;

o pemaTh 3aa4u Ha paboOTy, CBA3BIBAIOLIUX TPU BEIUYUHBI, BBIACIATH 3TH BEIMYHUHBI U
OTHOUICHUS MEXY HUMH I10 aJITOPUTMY yu4eOHBIX NEHCTBHUIA;

o HaXxOAUTh MPOLEHT OT YUCJA, YUCIO MO NPOLEHTY OT HEro, HaXOJAUTh MPOLEHTHOE CHUYKEHHE
WJIY MPOLIEHTHOE MOBBIIIEHHUE BEJIUYUHBI;

o pemaTth HECI0KHBIE JIOTUYECKHUE 3aJaul METOJJOM PAaCCyKACHUN.

B noBcegHeBHOM KM3HU M NIPU U3YYEHHH APYTUX NPeIMETOB:

J y4acTBOBATh B 0OCYXKJIEHUU TUIIOTE3bl O BO3MOXKHBIX MPEAEIbHBIX 3HAUEHHUSIX UCKOMBIX B

3ajJlaue BEJIMYUH (J1eaTh IPUKUIIKY).
TI'eomeTpuuyeckue purypsl

. onepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMH I'€OMETPHUECKUX (DUTYD;

. M3BJIEKaTh HHPOPMAIUIO O TEOMETPUUYECKUX (PUTypax, IPEACTABICHHYIO Ha YePTEXKax B IBHOM
BHJIE;

J MPUMEHSTD JUISl peIeHUs 3a/1a4 TeOMeTpUYeCKrue PaKThl, €CIM YCIOBUS UX TPUMEHEHUS 3a/1aHbl
B sIBHOH (hopme;

J pemarh 3a/1a4d Ha HaXOXKICHUE TEOMETPUYECKUX BEIMYMH 1O 00pasliaM WIN ajJropHUTMaM.

B noBceHeBHOM »KM3HU U MPH U3YYEHUH APYTUX NMPEIMETOB:

J HCIIOJIB30BATh CBOWCTBA r€OMETPUUECKUX (DUTYD JUIsl pEIISHUsI THIIOBBIX 3a/1a4, BOZHUKAIOIINX B
CUTYyalHsAX MOBCEIHEBHOM XU3HHU, 3a1a4 MIPAKTUYECKOTO CONECPIKAHUS.

OTHoO1IEHUA

J orepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMHU: PaBEHCTBO (uryp, paBHbIe (PUTYpBI, PABEHCTBO

TPEYroJbHUKOB, MAapaJIEIbHOCTh MPSIMBIX, NEPNEHAUKYISIPHOCTh MPSIMBIX, YIIbl MEXIY HPSIMbIMU,
MEPHEeHANKYJISAP; OPUEHTHUPOBATHCS B MOHATHUAX: HAKIOHHASA, IPOEKIIUS.
B noBceHeBHOI )KM3HU M IPU U3YYEHUH APYTUX NPeIMETOB:

° HCIIOJIb30BAaTb OTHOLICHUWA IJIsI PCHICHUSA HpOCTCﬁMHX 3aJa4, BOSHUKAIOIINX B pCaHBHOI;'I KH3HH.
I/I3Mepel-ll/lfl U BBIMHCJICHUA
° BBIITOJIHATD U3MCPCHHUC IJIUH, paCCTOHHHﬁ, BCIIMYHUH YIJOB, C IMOMOIIBIO MHCTPYMCHTOB IJIA

I/IBMCPCHI/Iﬁ OJINMH U YIJIOB;
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° NPUMEHATh (GOPMYJIBI MEPUMETPA, IUIOMAAN U oObeMa, TUIONMIA U MOBEPXHOCTH OTIEIHHBIX
MHOTOIPaHHUKOB IPU BBIYMCIECHUIX, KOTJa BCE€ JaHHBIC UMEIOTCS B YCIOBUU;

° npuMeHATh  Teopemy Iludaropa, wMersb TMpeacTaBiIeHHE O MPUMEHEHHH 0a30BBIX
TPUTOHOMETPUYECKUX COOTHOLICHUM JIsI BBIYMCICHUS JJIMH, PACCTOAHUM, TJomaged B MOPOCTEHIINX
chnyJasx.

B noBce1HeBHOM KU3HU M IPU U3YYE€HUH TPYTUX NMPeIMETOB:

° BBIYUCIISITh PACCTOSHUA HAa MECTHOCTH B CTaHJAPTHBIX CUTYyallMSAX, TUIOMIAAA B MPOCTEUIITUX
cilydasx, IPUMEHSITh (OPMYIIBI B TPOCTEHIINX CUTYallMSIX B TOBCEIHEBHON KU3HH.

I'eomeTpnyeckue mocTpoeHust

o n3o0paxkaTb TUIOBBIE IUIOCKHE (UTYpBI U (QUI'YpPHl B IPOCTPAHCTBE OT PYKH U C IOMOUIbIO
UHCTPYMEHTOB.

B noBceqHeBHOM KM3HU U NIPH U3YYEHUH APYTUX NPeIMETOB:

. BBINOJIHATH MPOCTEHIINE IIOCTPOEHUSI Ha MECTHOCTH, HEOOXOJUMbIE B pEalbHOM KU3HH.
I'eomeTpuueckue npeodpazoBaHusi

o CTpPOUTh (PUTYPY, CUMMETPUUYHYIO JaHHOM (UIrype OTHOCHUTEIBHO OCH M TOYKH C OINOpPOH Ha
obpaserr.

B noBceqHeBHOM KM3HU U MIPU U3YUYEHUH APYTUX NMPeIMETOB:

J MMETh MIPEACTABICHHUE O IBUXKEHUH 00bEKTOB B OKPY’KAIOIIEM MUPE;

J UMETh NPEACTaBIEHUE O CUMMETPUYHBIX (UIypax B OKPYKAIOLIEM MHUDE.

BeKTOpHI M KOOPAUHATHI HA MJIOCKOCTH

o MMETh MPEJCTAaBIECHNE O MOHATHAX: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpA HA YHUCIIO,
KOOPJIMHATHI Ha TJIOCKOCTH;

. ONpenessaTh TNPUONMKEHHO KOOPAWHATHI TOYKH IO €€ H300pakeHHWI0O Ha KOOPIAMHATHOM
IJIOCKOCTH.

B noBcegHeBHOM "KM3HU U NPU U3YYEHUH APYTUX NMPeIMETOB:

J OPHEHTHPOBATHCS B UCIOIb30BAHUU BEKTOpPA JUISl PELIEHUS IPOCTEHINNX 3a/1a4 Ha ONpe/elIeHNe

CKOpPOCTU OTHOCHUTEIBHOI'O IBUKEHUS.
Hctopus mateMaTuKH

. WMETh TIPECTaBICHUE O HEKOTOPHIX (PaKTax U3 HCTOPUU MAaTEMATUKH;

. IMOHUMATh POJIb MATEeMAaTUKH B pa3BuTuu Poccun.

MeToabl MATEMATHKHA

. OpPUEHTHPOBATHCS B M3YYEHHBIX METOJIAX PEIICHUs] PAa3HBIX THUIIOB MAaTeMaTHYECKUX 3a7ad;

. HMETh  MpeJCcTaBlICHUE 0  MareMaTH4YeCKMX  3aKOHOMEPHOCTSIX B  OKpYyXKarmollei

JeHCTBUTEILHOCTH U MPOU3BEICHUAX UCKYCCTBA.

BBINYCKHUK MNOJYYHT BO3MOKHOCTH HAyYMThCsl B /-9 Kjaccax 1Js1 oOecriedeHHsl BO3MOKHOCTH
yCHEeNIHOTO MPO/I0JIsKeHUs1 00pa30BaHus HAa 6A30BOM YPOBHE

DJieMeHThI TEOPUH MHOKECTB M1 MATEeMAaTHYeCKOii JIOTUKHU

J Onepuposame noHAmuaMuU: onpeoenenue, meopemd, aKkCuomda, MHONCeCmMeo, XapaKmepucmuKu
MHOJMCECm8A, NeMeHm MHONHCeCcmed, nycmoe, KOHeyHoe U OeCKOHeuHoe MHOMCeCmeo, NOOMHOMECMEBO,
NPUHAONEHCHOCMY, BKAIOUEHUE, PABEHCIBO MHONCECME,

J u300pasxdcamov MHONCECMBA U OMHOULEHUE MHONCECME C NOMOWbIO Kpyeos Jiiepd, UCNONb3Ys
aneopumm yueOHvIX Oelucmauil,

J onpeoensimb NPUHAONEHCHOCMb  INEeMEeHmda MHONHCeCmey, 00beOUHeHUI0 U nepeceyeHulo
MHOdMCECMS;

J 3a0a6amv MHONCECMBO C NOMOWbIO NEPEUUCTEHUS DIEMEHMO8, CLOBECHO20 ONUCAHUS,

J onepupogams NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JIONCHOCMb  BbICKA3bIBAHUS,

ompuyanue 6vlCKA3bI8AHUN, Onepayuu HAo B6blCKA3LIBAHUAMU. U, UIU, He, YCI08Hble BblCKA3bIBAHUS
(umnauxayuu);

J CMpoums BbICKA3bIBAHUS, OMPUYAHUSL BblCKA3bIBAHUU.

B noBceHeBHOI :KM3HU M IPU U3YYEHNH APYTUX NPeIMETOB:

J yuacmeosamsv 6 NOCMPOEHUU YEenouKu YMO3AKIIOYEeHUU HA OCHO8e UCHONb308AHUS NPABUTL
JIOGUKU,
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° UCNOIb308AMb MHOJICECMBA, ONePayUll ¢ MHOJICeCmeamu, ux epaguveckoe npeocmasienue Ol
ONUCAHUS PealbHbIX NPOYECCo8 U A8JeHU.

Yucaa

. onepuposams NOHAMUAMU. MHOMNCECMB0 HAMYPAIbHLIX YUCEN, MHONCECMBO Yeblx Hucel,
MHOJICECB0  PAYUOHALBHLIX  UYUCET, UPPAYUOHAbHOE YUCAO0, KBAOPAMMHbIU KOPEHb, MHONCECMBO
OelicmBUMEeNbHbIX UYUCET, 2eoMempuyeckas UHMepnpemayus HaAmypaibHblX, YeivlX, payuoHALbHbLX,
OelicmeuUmeibHblX YUCe,

. NOHUMAMb U OOBACHAMb CMbICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

. 8LINOJHAMb BLIYUCTIEHUS, 8 MOM YUCTIE C UCHONb308ANHUEM NPUEMOE PAYUOHANbHBIX GbIUUCTEHUT,
J 8bINONHAMb OKpY2leHUe PAYUOHANbHBIX YUCEN C 3A0AHHOU MOYHOCMbIO;

. cpasnueamsv payuoHaIbHble U UPPAYUOHATbHBLE YUCLA,

J npeocmasiams payuoHailbHoe YUCIO 8 8ude 0eCAMUYHOU 0poou

. YNopA0oYUBaAms YUCia, 3anUCanHbie 8 ude 00bIKHOBEHHOU U 0eCAMUYHOU OpOOU;

. Haxooums HOJ u HOK uucen u ucnonv3oeams ux npu peuweHuu 3a0au.

B noBce1HeBHOM KM3HU U MPH U3YYEHUH IPYTUX MPEIMETOB:

J npUMeHAmMb NPAasulad NPUOTUINCEHHBIX BbIYUCIEHUL NPU PeUeHUU NPAKMUYeCKUX 3a0ad u
peuieHuu 3a0ay Opyaux y4eOHbvlx npeomemos,;

J 8LINOJIHAMb CPAGHEHUE Pe3YIbMAamo8 GblYUCIeHUL NPU PeUeHUU NPAKMUYeCKux 3aoad, 6 mom
yycie NPUOIUNCEHHBIX GbIYUCTIEHULL,

o cOCmaesAms U OYeHUBAMb YUCI08blE GbIPAIICEHUS NPU PeUuleHUU NPAKmMu4eckux 3a0ay u 3a0ay
u3 Opyaux y4eOHvlx npeomMemos,

o 3aNUCHIBAMb U OKPY2IAMb YUCI08ble 3HAYEHUS PEANbHbIX 8eIUYUH C UCHONb308AHUEM PA3HBIX

cucmem usmepeHus.
ToxnecTBeHHbIE NMpeodOpa3oBaHUA

o onepupoéams NOHAMUAMU CMENeHU C HAMypalbHbIM NoKazamenem, CMmenexu ¢ Yeaiblm
ompuyamenbHblM NOKa3amenem,

J 8bINOIHAMb NPEOOPA306AHUS YENbIX BbIPANCEHULL: 0elCMEUs ¢ 0OHOYLEHAMU (CLOJICEHUe,
8bIUUMAHUE, YMHOJICEHUE), OeliCMBUsL C MHO2OYLEeHAMU (CNI0JICeHUe, 8bIYUMAHUE, YMHOJICEHUE),

J 8bINOIHAMb PA3NONCEHUE MHO20UIEHO8 HA MHOJICUMeNU OOHUM U3 CNnocobo8: GvlHeceHue 3a
CKOOKY, epYNNUpo6Kd, UCNOIb308AHUE (POPMYT COKPAUJEHHO2O0 YMHOICEHUSL,

. 8bLOCISIMb KBAOPAM CYMMbL U PA3ZHOCMU OOHOUNICHO8,

. PACKIa0bI8aAmb HA MHOJNCUMENU K8AOPAMHBIU MPeXuieH,;

. 8bINOIHAMb NPEOOPA30BAHUSL BLLPANCEHUL, COOEPIAHCAWUX CIENEHU C YeLblMU OMPUYAMeTbHbIMU

nokazamensimu, nepexooums om 3anucu 8 guoe CMeneHu ¢ YyeablM OmpuyamenlbHblM NOKa3amenem K 3anucu
8 gude opoou;

. 8bINOIHAMb NPeodpazoeanus OpOOHO-PAYUOHATLHBIX BbIPANCEHULL: COKpaujeHue Opobell,
npugedenue ancebpaudeckux Opobeu K obwemy 3HAMEHAMENl0, CLONCeHUe, YMHOJNCeHUe, OelleHue
aneeopauyeckux Opobetl, 8o3gedenue ancedOpauyeckoil. Opoou 6 HAMYpaIbHYIO U Yeayro OmpuyamenbHyo
cmenemb,

J BbINOIHAMb NPEOOPA308AHUSL BLIPANCEHUL, COOEPAHCAUUX K8AOpaAmHble KOPHU,

. 8bl0enAmMb  KeAOpam CYMMbl UIU PA3HOCMU OBYUIEHA 6 GbIPAJCEHUSX, COOepHcauux
K8aOpammuvie KOPHU,

. BLINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYIlb.

B noBceHeBHOM KM3HU U MIPH U3YUYEHUH APYTUX MPEIMETOB:

J 8bINOIHAMb NPEOOPA306aHUS U OCUCEUsL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ule,

J 8LINOJIHAMb NPE0OPA308aAHUSA ANl2eOPAUYECKUX BbIPANCEHUT NPU PelleHUU 3a0ay Opy2ux y4eOHbLX
npeomemos.

YpaBHeHNs 1 HEPABEHCTBA

J onepuposams  NOHAMUAMU:  YpAGHeHUe, HePAGEHCMB0, KOPEeHb  VPAGHEHUs, peuleHue

HepaseHcmed, PAaGHOCUNIbHbIE YPAGHEHUs, 001acmb onpeoenenus YpaeHeHus (HepageHcmea, Cucmembl
VPAaBHeHUl Uiy HepaseHcms);

. pewams  JquHelinble YPAGHEHUs U YPABHEHUs, CB00UMble K JUHEUHbIM C HOMOUWbIO
Mot 0ecmeeHHblX NPeoopa308anuil;
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. pewams Keaopamuvie YPAGHEHUs U YPABHEHUS, CB800UMble K KBAOPAMHbIM C NOMOWbIO
Mo 0ecmeeHHblX NPeooPa3068anulL;

J peuiamsb OpoOHO-TUHElIHble YPAGHEHUS,

o peuiams npocmetiuue uppayuoHalbrble ypasnenus uoa | f (x) =a, \/f (x) = \/g (x) ;

. peuiams YpasHeHus 8udd Xn =d;

J peuiams YpasHeHus. CnocoOOM PAa3loNCeHUss HA MHONCUMENU U 3aMeHbl NePeMEeHHOU;

J UCNONIBL3068AMb MEMOO0 UHMEPBAN08 O/ PeuleHUs YeablX U OpOOHO-PAYUOHAILHBIX HEePABEHCMS.

B noBcegHeBHOI ;KM3HU M NIPU U3YYEHHH APYTUX NPeIMETOB:

J cocmasnames U peuams JUHeliHble U K8aOpamHvle YpAaeHeHUs, YPAGHEeHUs, K HUM C800AuuUecH,
cucmembl TUHEUHbIX YPABHEeHUl, HepaBeHCME NPpU peuleHUU 3a0ay Opyeux yueOHblX npeomemos;

J 8bINONIHAMb OYEHKY NPABOON0000Us pe3yIbmamos, NOAYYAemMblX NpU peuleHUuu JTUHEUHbIX U

K8AOPAMHBIX YPAGHEHUN U CUCMEeM JUHEUHbIX YPABHEeHUl U HepAa8eHCm8 Npu peueHuu 3a0ad Opyaux
VUeOHbIX NpeoMemos,

. 8blOUpams coomeemcmayowue ypagHeHus, HepageHcmea Uil ux cucmemvl O COCMABLEHUS
Mamemamuyeckou Mooenu 3a0aHHOU peanlbHOl CUMYayuu Uil RPUKIAOHOU 3a0ayu;

. yMemsb UHMeEePRPemupo8ams NOAYYEeHHbLU NPU peueHuy YPagHeHus, HepagenCcmed Uil CUCHeMbl
pe3yromam 8 KOHmeKcme 3a0AHHOU PeanbHOl CUmyayuu Uiu nPUKiIaoHol 3a0ayu.

DyHKINA

° onepupogamsv NOHAMUAMU: DYHKYUOHAIbHAS 3ABUCUMOCMb, (YHKYUs, 2epagux @yHKyuu,

cnocobvl 3a0anusi (YHKYUU, apeymMeHm U 3HaveHue @YHKyuu, obaacmv onpeodeienus U MHOICECME0
3HaueHull @QYHKYuu, Hyau QYHKYuU, HNPOMEeNCYMKU 3HAKONOCMOAHCMEd, MOHOMOHHOCMb QYHKYUU,
YemHOCMb/HeuemHOCMb QYHKYUU,

. cmpoums epaléﬁuku JUHEUHOU, KBAOPAMUYHOU @OYHKYUU, 00pAmMHOU NPONOPYUOHAILHOCHU,

pyukyuu euoa: y=a+_— Y=IUxy=¥, y=|x;
X+

. Ha npumepe KeaopamuuHol QyHKyuu, UCnoab306ame npeobpazosanus epagura gyukyuu Y=f(X)
0n151 nocmpoenust epapuxos Qynkyuil y = af (kx+b)+c ;

J cocmaenames ypasHeHusi npAMOol Nno 3A0AHHbIM YCI08UAM: NpPOXOoOawel uepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX00Awell yepe3 OAHHYI0 MOUKY U NAPANIeIbHOU OAHHOU NPAMOLL,

. uccnedosams GYHKyuo no ee epapuxy,

. HAX00Ums MHOMCECMB0 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
Keaopamuunou QyHKyuu,

. onepupogams  NOHAMUAMU:  NOCA€008AMENbHOCMb,  apugmemuyeckas  Npocpeccus,
2eomempuiecKkas npozpeccusi;

. pewams 3a0a4u HA aApUPMemuyeckyio U 2eoMempudecKyio npocpeccuro.

B noBceHeBHOM »KM3HU U MPH U3YYEHUH APYTUX NMPeIMETOB:

J UTLTIOCIPUPOBAMb C NOMOWDBIO 2PAPUKA PEATbHYIO 3A8UCUMOCHb ULU NPOYECC NO UX
XapakxmepucmuKkam,

. UCNONBb308AMb CEOUCMEA U 2PAPUK KEAOPAMUUHOU QYHKYUU NpU peuleruu 3a0ad u3 opyeux

VUEOHbIX NPeOMemoa.
TekcTOBLIE 3a0a4YN

. peuams npocmole U CA0ACHbLE 3a0AUU PAZHBIX MUNOS;

o UCNONBb308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOELU MEKCMO8 CLONCHBLX 3a0ay OJisk NOCMPOeHUs.
NOUCKOBOU CXeMbl U peleHus 3a0ay;

. paziuiams MOO0enb MeKCcma U MOOelb peuleHus 3a0adu, KOHCMPYupoeams K 0OHOU MOOeu
PpeuleHUst HeCI0NHCHOU 3a0adu pasHvle MOOeIU MeKCma 3a0ayu;

o 3HAMb U RPUMEHIMb 004 CnOCoOa NoUCKa peuleHust 3a0ay (om mpebo8aHus K yCio8uro u om
yCnosus K mpebosanuio),;

. MOOenUposamsd paccyicoens npu NOUCKe peuerus 3a0ad ¢ NOMOUWbIO epagh-cxemvl, UCNONLIYSL
aneopumm yuyeonwvlx oeucmeuli;

. 8bl0ENAMb IMANBL Peulenuss 3a0a4U U COOePICAHUE KANCO020 IMANna,
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. yMemb 8blOUPAMb ONMUMATLHBIUL Memoo peulenus 3a0aq4u U 0CO3HABAMb 8blOOp Memooa,
paccmampusams pasiuyHvle Memoobl, HAX00Umsb pazHvle peuerus 3a0a4u, ecid 603MOANCHO,

o AHATUBUPOBAMb 3aMPYOHEHUsL NPU PeleHUU 3a0ad;

o BLINOJIHAMb  PA3TUYHbIE NPEOOPA308AHUS NPEONONCEHHOU 3a0ayu, KOHCMPYUPOBAMb HOBbIE
3a0a4u u3 OAHHOU, 8 MOM Yucie obpamuvle,

o UHMEPNPemupo8ams  BbIYUCIUMENbHbLE Pe3VIbmamysl 6 3adaye, UCCAe008AMb NOJLYYEHHOe
peutenue 3a0avu;

J AHATUUPOBAMb  BCEBOZMOICHBIE CUMYAYUU B3AUMHO20 PACHONOICEHUST O08YX 00BLEKmMos U

U3MEHEHUEe UX XapaKkmepucmuk npu COBmMecnHom osudiceHuu (CKOpOCI’I’lb, e8peM:, paccmomtue) npu peuternuu
3a0ay Ha 08udiceHue ()6yx 00beKmMo8 KaxK 6 00HOM, maxk u 6 nponmuBoOnoONIO0NCHbIX HANPABIEHUAX,

L4 uccne008amns  6CEE03MOICHBLE cumyayuu npu peulerHuu 3a0ay Ha OsudiceHue no peke,
pacemampueambs pa3nble cucnmemvl omcuema;

L4 peutamos pa3H006pa3Hbl€ 3a0ayu «Ha yacmuy,

L4 peuwtamsv U 0bocHOBbIGAMb CBOE peuwerue 3a0ay (6bla€Jl}Zn’Ib mamemamudecKyro OCHOSy) Ha

HAX0JiCOeHUe YaCmuy YUCaa U 4ucia no e2o Yacmu Ha OCHO8e KOHKPEMHO20 CMbICAd Opoou;

J 0CO3HAB8AMb U 0OBACHAMb UOCHMUYHOCMb 3A0aY PA3HBIX MUNO0E, CEA3bIBANOWUX MPU BETUUUH b
(Ha pabomy, Ha NOKYNKU, HA OBUJdCEHUE), BbIOENAMb MU BEIUYUHbL U OMHOWEHUS MeHcOy HUMU,
NPUMEHAMb UX NPU peueHul 3a0ay, KOHCMPYUpo8ams cobcmeenHvle 3a0a4 YKA3aHHbIX MUnos;

J 611a0emb OCHOBHBIMU MEMOOAMU PEUeHUss 3a0ay HA CMeCU, CNabl, KOHYSHMpayuu,

o peutamsv 3a0ayu Ha NPOYEeHMbl ¢ 060CHOBAHUEM, UCNOIb3YSL PA3HbLE CNOCOObL,

o peutamsv 3a0a4u HA CIONCHbLE NPOYEHMbL ¢ 0O0CHOBAHUEM, UCNONb3YS AICOPUMM YHEOHbIX
Oeticmeull;

o peutamsv 1o2udeckue 3a0aiu pasHblMu Cnocooamu, 6 mom yucie, ¢ 08yms OJIOKAMU U C Mpems
O10KaAMU OAHHBIX ¢ NOMOUWBLIO MabaUY,

o peutamsv 3a0ayu N0 KOMOUHAMOPUKE U MeOPUU 8ePOSMHOCTMEN HA OCHOBE UCNOIb3068AHUS
UBYUEHHBIX MemO0008 U 0O0CHOBLLEAMb PelleHle,

o peuamsv HeC0NHCHbLE 3A0a4U RO MAMEMAMUYECKOU CMAmucmuKe,

o 061adems  OCHOBHLIMU ~ MeMmoOaMU  PEeWeHUss  CIOJNCeMHbIX — 3a0au:;  apugmemuyeckutl,

aneebpauyeckull, nepeboop 6apuaAHmMos, 2eoMempuyeckull, 2paguueckull, NPUMEHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3YVYUEHHBIMU CUMYAYUSX.

B noscegHeBHOM KM3HHU M NIPU U3YYEHHH APYTUX NPEIMETOB:

J 8bl0eNAMb NPU peueHul 3a0ay Xapakmepucmuku paccmampueaemol 6 3adaue CUmyayuu,
OMIUYHbIe OM PeanbHblX (me, Om KOMOpwblX aOCMpazuposanucy), KOHCMpYuposams HOGble CUMYAyUuu ¢
VUemom SmMux Xapakmepucmuk, 8 YACMHOCMU, NPU peuleHuu 3a0ay HA KOHYEeHMpayuu, y4umsieambs
NIOMHOCMb 8eWecmed;

J pewiams U KOHCMPYUpo8amv 3a0ayu HA OCHOBE PACCMOMPEHUs. pPealbHblX CUMYayull, 8
KOMOpbLX He mpebyemcsi MmoYHbL 8blYUCTUMETIbHBLI Pe3YTbmam;

o peuiams 3a0a4u HA OBUdCEHUE NO peKe, pACCMAmpueads pa3usle CUCmembvl omcyemad.
CTaTHCTHKA M TeOpHsl BepOSITHOCTEM
o onepupogams NOHAMUAMU. CIMOAOYamble U KPY2o8ble OUAzpamMmul, mabauybl OAHHbLX, cpeoHee

apugmemuueckoe, meouanda, HauboIvee U HAUMeHbULIee 3HaAYeHUs 8bIOOPKU, PAZMAX 8b1OOPKU, OUCTEPCUsL
u cmanoapmuoe OmMKIOHeHUe, CIYYAUHASl USMEHYUBOCMb,

. uzsnexamov uH@Gopmayuio, NPeOCmMasienHylo 6 maoauyax, Ha ouacpammax, cpapurax;

J cocmaesnams mabauybl, CMpoums OUAZPamMMbl U epauKu Ha OCHOBe OAHMbBIX,

J onepupogams NOHAMUAMU: HAKMOPUATL YUCTA, NePEeCMAHOBKU U COYeMAHUs, Mpey2obHUK
Tackans;

J NPUMEHSAMb NPABUNO NPOU3BEOCHUSI NPU DeUleHUU KOMOUHAMOPHBIX 3a0al;

J onepuposams NOHAMUAMU. CLYYAUHBLL ONbIM, CLYYAUHBIU 8bIOOD, UCNbIMAHUE, dNeMeHMAapHOe

cayuaiinoe cobvimue (Ucxo0), Kiaccuieckoe onpeoeiieHue 8eposmHoCmu CAYHaiuno20 cooblmus, onepayuu
HAO CAYHAUHBIMU COOBIMUAMU,

J npeocmasiiams UHQGOpMayuro ¢ NOMOWblo Kpy2o8 Jiuiepa, UCNONb3YS aAN2OpUmm y4eOHblX
oelicmeuil;

18



. pewams 3a0auu HA BbIYUCIEHUE BEPOAMHOCHMU C NOOCYEMOM KOIUYeCmeda BaApUaAHmos ¢
NOMOWDBIO KOMOUHAMOPUKIU.

B noBce1HeBHOM JKM3HM U TPU U3yYEeHUH APYTUX MPEAMETOB:

° U3BNIEKAMb, UHMEPNPemuposams U npeoodpazosvieams uHpopmayuio, npeoCcmasieHuyo 8
maobauyax, Ha oUazpamMmax, epagurax, ompaxrcaruwyio c8oUCMEa U XapakmepucmuKy peaibHovlx nPoyeccos
U A61EHUl,

o onpeoensams CcmMamucmuiyeckue Xapakmepucmuku 6vl00poK no mabauyam, Ouazpamman,
epaghuxam, blNOIHAMb CPABHEHUE 8 3A8UCUMOCIU OM Yeau peuleHUs 3a0ayu;

. OYeHUBAMb 8ePOAMHOCIb PEANbHbIX COOLIMUL U ABTEHU.

I'eomeTpuyeckue purypsl

. onepuposamsv NOHAMUAMU 2EOMEMPUYECKUX Dueyp;

J u3sneKamo, UHMEPNPemupo8ams U Npeoopa308vl8amy UHGOPMAYUIO O 2eOMEMPUUECKUX
@ueypax, npedcmasieHHy10 HaA YepMeHcax;

J npuMensamy ceomempuyeckue Gaxmol Ol peuleHus 3a0ai, 8 mom uucie, Npeonoaaaroujux
HEeCKOIbKO UWA208 peluleHus;

J Gopmyruposame 6 npocmeuwux cIy4anx ceouUcmea u nNPUHaKu ueyp;

J 00KA3bIBAMb 2€0MEMPUYECKUE YMBEPAHCOEHUSL,

J er1ademsv  CmMaHOapmMuoOu  Kiaccuguxayuen — NIOCKUX  Queyp  (mpeyeorbHUKos — u
uemulpexy20a1bHUKO8).

B noBceHEeBHO KU3HU U MPH U3YYEHUH JPYTUX MPEIMETOB:

o UCNONIb306AMb  CBOUCMEA 2e0MempuyecKux gueyp O0aa peuwleHus 3a0ay npakmuieckozo
xapakmepa u 3a0ay U3 CMEHCHbIX OUCYUNTIUH.

OTHoleHus

o onepupogams NOHAMUAMU: PAGEHCME0 hueyp, paeHvie Pueypbvl, pageHCmeo MmpeyeoibHUKOS,

napanielbHoOCmsb  NPAMbIX, NEePREeHOUKVIAPHOCMb NPSAMbIX, Veabl MedHCOy NpPAMbIMU, NePReHOUKyIAp,
HAKIOHHAs, npoeKkyus, nododue gueyp, nodobuvle hucypvl, n0O0OHbIE MPEY2OIbHUKU,

o npumensims meopemy Daneca u meopemy 0 nPONOPYUOHALLHLIX OMPE3IKAX NPU PeuleHUU 3a0ay;
o Xapakxmepuzo8ams 3aUMHOE PACHONIOACEHUE NPAMOU U OKPYHCHOCMU, O8YX OKPYHCHOCMEL.

B noBcegHeBHOM KM3HHU M NIPU U3YYEHHH APYTUX NPEIMETOB:

o UCNONb306aAMb OMHOWEHUs OJisl peulenus 3a0a4, 803HUKAIOWUX 6 DeaNbHOU JHCUSHU.

HN3MepeHuss M BbIYUCICHUS

J onepupogams NpeoCmMagieHusMu o OJuHe, NIoWaou, obveme Kak geauuunamu. Ilpumensamo

meopemy Ilughazopa, hopmynel niowaou, odvema npu peuieHuy MHO2OUA20BbIX 3a0ad, 8 KOMOPbIX He 8Ce
OaHHble NpedCmasieHvl s6HO, A MPeOYIOm GbIUUCIEHUL, ONepuposamsv 0Oonee WUPOKUM KOTUYECHBOM
Gdopmyn Onunsl, niowaou, ob6vema, GbIYUCIAMb XAPAKMEPUCMUKY KOMOUHayull gueyp (oKpyscHocmeu u
MHO20Y20/IbHUKOB)  GbIUUCTAMb PACCMOSHUS MedHCcOy Queypamu, NPUMEHAmMb MpUSOHOMempuiecKue
Gopmynvl 05 gbluucIeHUll 8 OOIee CLONCHBIX CAYUASX, NPOBOOUMb BbIYUCTIEHUL HA OCHO8E PAGHOBEIUKOCTU
U pagHOCOCMABIEHHOCTU,

J npoBOOUMb NPOCMble 8bIYUCTEHUS HA 00BEMHBIX MeNax;

. Gdopmyruposams 3a0ayu Ha 8bIYUCTEHUE OIUH, NIOWAOCU U 00LEMO8 U PeULamb UX.

B noBceHeBHOM KM3HU U MPH U3YYEHUH APYTUX MPEIMETOB:

J npPOBOOUMD BbIYUCTEHUSL HA MECTMHOCMU;

J npumensams GOpMYIbl NPU BbIYUCTEHUAX 8 CMENCHLIX YUeOHbIX npeoMemax, 6 OKpyicaioujell
deticmeumenbHOCmU.

I'eomeTpuueckue mocTpoeHust

J uzobpasxcams 2ceomempuyeckue ueypbt N0 MeKCmogomy U CUMBOIbHOMY ONUCAHUIO,

J CB0D0OHO ONEPUPOBANL YEPMENHCHBIMU UHCIPYMEHMAMU 8 HECIONCHBIX CIYYAsX,

J BLINOJIHAMb NOCMPOEHUSI MPEY2ONbHUKOS, NPUMEHAMb OMOenbHble Memoobl NOCMPOeEHUlL

Yupxynem u JUHelKou u nposooums Npocmenue UCCied08aHUsl YUCiad peuleHull,

J uzobpasicamv Mmunogvle NIOCKUe Queypvl U 00beMHble mead ¢ NHOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCMPYMEHMO8.

B noBceHeBHOI :KM3HU M IPU U3YYEHUH APYTUX NPeIMETOB:

J 8LINONIHAMb NpOCMeluue NOCMpPoOeHUss Ha MeCmHOCMU, HeoOX00UMble 8 PealbHOU HCUSHU,
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. OYEHUBAMb PAMEPbL PEANbHBIX 00BLEKMO8 OKPYICAwe20 Mupd.

IIpeoGpazoBanus

. onepuposamsv noHAmMuUeM OBUNCEHUsT U Npeodbpazoeanus nooodbus, eirademv npuemamu
nocmpoeHnus ueyp ¢ UCnoaib308aHuemM O0BUNCEHUU U NPeodpa308anuil no0oOUs, NPUMEHAMb NOJYYEHHbLE
SHAHUSL U ONBIM NOCMPOECHULL 8 CMENHCHBIX NPeOMemax U 8 PeaibHblX CUMYAYUSIX OKPYAHCAIowe20 Mupa,

. cmpoums pucypy, nooobHyo 0aHHOU, NOJIb308AMBCS CEOUCMBAMU NOO00OUS 0151 000CHOBAHUS
ceoticms gueyp,

. NPUMEHAMb CEOUCMBA OBUNCEHUU O NPOBEOeHUs NPOCMeUuUx 0O0CHO8AHULL C8OUCME uzyp.
B noBce1HeBHOM KM3HU U MPH U3YYEHUH IPYTUX MPEIMETOB:

o NPUMEHSIMb C8OUCMBA OBUINCEHULI U NPUMEHAMb NO00OUe 011 NOCMPOCHUL U 8bIYUCTeHULL.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

o onepuposams NOHAMUAMU 8EKMOP, CYMMA, PA3ZHOCMb 8EKMOPO8, NPOU3BeOeHUe 6eKMopa Ha

YUCNo, Y20 Medxcoy BeKmopamiu, CKAIAPHOe Npou3seoeHue 6eKmopos, KOOPOUHAMbvl HA NIOCKOCMIU,
KOOpOUHAmMul 6eKmopa;

J 8bINOIHAMb OeUCmeuss HAO BeKMOopamu (CLoJdCeHue, BblYUMAHUEe, YMHONICEHUe HA YUCTO),
BLIYUCTAMb CKANAPHOE Npouzgedexue, Onpedensims 6 NPOCMeUwux CAyudsax y2ol medxcoy 6eKmopami,
8bINOIHAMb  PA3N0JCEHUe BeKMOpd HA COCMAGIAIOWUe, NPUMEHAMb NOJYYEHHble 3HAHUSA 8 qhusuxe,
NOIb308AMbCA  (POPMYNOU BLIYUCICHUS PACCMOAHUSA MeAHCOY MOUKAMU NO U3BECMHBIM KOOPOUHAMAM,
UCNONb308aAMb YPABHEHUS ueyp 0N peuleHus 3a0ay;

J NPUMEHAMb BEKMOPbl U KOOPOUHAMbL Ol PeuleHUs 2eOMempuyeckux 3a0ay HAa GblYucieHue
ONlUH, Y2N08.

B noBceHeBHOM KU3HU U MPH U3YYEHUH IPYTUX MPEIMETOB:

J UCNOBb3068aMb NOHAMUSL 6EKIMOPOS8 U KOOPOUHAm OJisl peuleHus 3a0a4 no usuxe, 2eoepaguu u

opyaum yueOHbIM npeoMema.
Hcropusi MaTeMaTHKH

. Xapaxkmepuzo8ams 6K1A0 BblOAIOWUXCI MAMEMAMUKOE 6 pas3sumue MamemMamuky U UHbIX
HAyuHblX obacmell;

. NOHUMAMb POTb MamemMamuky 6 pazsumuu Poccuu.

MeToabl MATEMATHKH

. UCNONIBL3YSL U3YUEHHble MemOoobl, NPOBOOUMb OOKA3AMENbCMBO, BbINOIHAMb ONPOBEPICEHUE,

. 8bLOUPAMb U3YHUEHHbLe MEeMOObl U UX KOMOUHAYUU OJis peUleHUsL MAMeMamuyecKux 3a0au,

. UCNONb308AMb MamMeMamuieckue 3HaAHUs O ONUCAHUSL 3AKOHOMEPHOCMeEl 8 OKpYicalouell
OelicmeumenbHOCmU U NPOU38E0eHUSX UCKYCCMEa,

. NPUMEHAMb  npocmeliuiue NPOSPAMMHbIE CPeOCm8d U  IJIeKMPOHHO-KOMMYHUKAYUOHHbIE

cucmemsl npu peweHuu mamemamuiecKkux 3a0ad.

TpeOoBaHusl K NpeAMETHBIM pe3y/JbTATaM OCBOeHHUsl yuyeOHOro mpeamera «Maremaruka (BKJIKOYAs
anredpy, reoMeTpHUIO, BEPOSITHOCTH M CTATUCTHKY )», pacnpeeJeHHbIe 10 roxamM 00y4eHust
PesynpTarel mo rogaM (GoOpMyIHPYIOTCS MO MPUHLIUIY 100aBIIEHHs HOBBIX PE3YyJlIbTaTOB OT TOfa K TOfIy, ykKe
Ha3BaHHBIE B MPEAbIAYIIUX I'OJax MO3UIUHU, KaK MPaBUIO, JOCIOBHO HE MOBTOPSAIOTCA, HO YUUTHIBAKOTCS
(pe3ynbTaThl O4EPEAHOr0 I'0/1a 10 YMOITYaHU IO BKIKOYAIOT PE3YIbTaThl MPEAbIAYIIHX JIET).
[IpenMeTHBIe pe3ynbTaThl IO UTOTAM MEPBOIO roJa U3ydyeHHUsl yueOHOoro npeaMera «MaTeMaTruka» JOJKHBI
oTpaxaTh CpOPMUPOBAHHOCTh YMEHHUIA:
—  OpHUCHTHPOBATHCS B MOHATHUSAX W OINEPUPOBATH MMM Ha 0a30BOM ypOBHE: HATypaJbHOE YHUCIIO,
KBaJpaT M Ky0 HaTypaJlbHOT'O YMCIIa; JACIUMOCTh HATypaJbHBIX YUCEN; BBIONHATH apudmeTHueckue
JNEUCTBUS C HATypaJbHBIMM 4YHMCIAMH; MPUMEHSITh IMpPU BBIYUCICHUAX NEPEMECTUTEIbHBIN,
coueTaTelbHbIN 3aKOHBI (CBOWCTBA) CI0KEHUS U YMHOXKEHUS, PaclpeleIuTebHbIH 3aKOH (CBOMCTBO)
YMHOXEHHUSI OTHOCUTEIBHO CIIOKEHHS; CPaBHUBATb, OKPYIJIATh HATypalbHblE YHCIA; OCYLIECTBISATH
NPUKUIKY U MIPOBEPKY PE3YJIbTATOB BHIUMCICHUI;
—  OpPUEHTHUPOBATHCS B MOHATUAX U ONEPUPOBATH UMM Ha 0A30BOM YypOBHE: JI0JH, YACTH, IPOOHBIE
yucsaa, 0ObIKHOBEHHasi IpoOb; MpaBWiIbHAs M HENpaBUiIbHAas ApOOb, CMEIIAHHOE YHMCIIO0; BBINOJIHATH
CII0’)KEHUE U BbIYUTAaHME ApOoOel C OJMHAKOBBIMHM 3HAMEHATEIsIMU, CPABHUBATh YHCIIA;
—  OpUEHTHPOBATHCS B MOHATUSIX U ONEPUPOBATH MMH Ha 0a30BOM ypOBHE: JeCATHYHAs IpoOb,
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uenas u ApoOHas 4acTh AECATUYHON POOH, MPOIEHT; BBHIMOIHATH CIOXKEHHE U BBIYMTAHUE JIECATHUHBIX
JIpo0eit; OKpYIJIATh AeCATHYHBIC Apodu (10 00pasny);
—  OpUEHTUPOBATHCS B MOHSATUSIX U OMEPUPOBATH UMH Ha 0a30BOM ypOBHE: JEJIEHHUE C OCTAaTKOM,
JIEMMOCTb, IEJIUTENb, KPAaTHOE; UCI0Ib30BaTh NPU3HAKU eIUMOCTH Ha 2, 3, 5, 9 u 10 npu pemeHuun
3a/1a4, pU HEOOXOAMMOCTHU C OTMIOPOM HA AJITOPUTM MPABHIIA;
—  TOHMMAaTh M UCIOJB30BaTh MpPH PEIICHUM YYEOHBIX M NPaKTHUYECKHX 3aaady HHPOpMAIHUIo,
MpEJCTaBJICHHYIO B TabIuIIaX, CXeMax;
—  WMeTb MpeJCTaBICHUE O MOHITHUU «CToyi0uaTas auarpamMmay, MOHHMAaTh €ro CMBICI, HWMETh
MpeJCTaBJICHUE O MPEIOCTABICHNN JaHHBIX B BUJE CTOJOYATHIX IHUarpaMM; U3BJeKaTh WH(OpMaIuio,
MPECTaBICHHYIO HA CTOJI0YATHIX qUarpaMmax;
—  pemiath CIOKETHBIE 3aJauyd Ha BCe apu(METUUYECKUEe NEHCTBUS, HHTEPIPETUPOBAThH MOTyUYSHHbIE
pe3yJbTaThl; peliaTh 3a1a4H CICAYIOUIUX TUIIOB (IIPH HEOOXOIUMOCTH C UCIIOIB30BaHU €M CITPABOYHON
nHpOpMAIMK): HAa HAXO0XKJACHUWE YacTH YHCJIa W YUCIa IO €ro 4YacTd; Ha COOTHOLICHHE MEXIY
BeMMYMHAMU (II€HA, KOJIMYECTBO, CTOMMOCTB; CKOPOCTb, BPEMS, PACCTOSHHUE; NaHHBIE OBITOBBIX
npuOOpOB ydeTa pacxoja JIEKTPOIHEPTUHU, BOJIBI, T'a3a);
—  pacmo3HaBaTh mpocTeimme (GUTYpBHI: OTPE30K, MpsimMas, JIyd, JJOMaHas, yroj; MHOTOYTOJbHUK,
TPEYTrOJIBHUK, YETHIPEX YT OJIbHUK, MPSIMOYTOIbHUK, KBAJIPAT; OKPYKHOCTH, KPYT; KyO, MPsIMOYT OJIbHBIN
napajulesienuIe 1, MUpaMuIa; pacmo3HaBaTh B OKPYKaloIIeM MUPE;
—  wm3o0paxaTh u3ydaembie GUTYPHI OT PYKH U C TOMONIBIO YE€PTEKHBIX HHCTPYMEHTOB; BBHIIOJIHATH
W3MEpEeHHUe JIJTNH, PACCTOSHHI, B TOM YHCIIe B TPAKTHIECKUX CUTYyaIUsIX,
—  BBINOJHATH HM3MEPEHHE IUTOMAAu (GUTYphl Ha KIeT4aToil Oymare; 3HATh W TPHUMEHSTh TPHU
BBIYUCIICHUSIX (OPMYJIBI TEpUMETpa, IUIOMANb MPSIMOYTOIbHUKA, KBaJapaTa; BBIYUCIATH O00BEM U
TJIOMIAAh TMMOBEPXHOCTH Ky0Oa, 00beM MpSMOYTOJILHOTO Tapajuiesenunena (¢ omopoid Ha CIPaBOYHYIO
WH(OpPMAITHIO).

[IpenMeTHBIE pe3yibTATHl IO WTOTAM BTOPOI0 roaa u3ydeHus ydeOHOro mpeamera «MaremaTuka» JTOJIKHBI

oTpaxaTh C(pOPMUPOBAHHOCTH YMEHUM:
—  OpHUEHTHPOBATHCS B MOHATHIX U ONEPUPOBATH UMHU Ha 0a30BOM YpOBHE: MHOXKECTBO, HJIEMEHT
MHOXECTBA, IOJMHOXECTBO, NEpecedyeHne, OO0beAMHEHHE MHOKECTB; MHOXXECTBO LENbIX YHCEN,
MHOXECTBO DPAIlMOHAJIBHBIX YHCEN, OPUEHTHPOBATHCS B CIOCO0aX TpadUUYEecKOro MpeCTaBICHUS
MHOJECTB;
—  OpHEHTUPOBATHCS B  IOHATHAX: BBICKAa3bIBAHME, HCTUHHOE  BBICKAa3bIBAaHHME, JIOKHOE
BBICKA3bIBAaHUE; PEIIATh HECIOXKHbIE JOTMUECKHUE 3a/1a4UH;
—  OpHUEHTHPOBATHCS B MOHATHUSX M ONEPUPOBATH MMH Ha 0Aa30BOM ypOBHE: JIEJICHHE C OCTaTKOM,
OCTaTOK OT AEJICHUS; UCI0JIb30BaTh JEJIEHUE C OCTATKOM IIpU PELICHUH 3a]1ay;
—  OpPHUEHTHPOBATHCS B MOHATHUAX: IPOCTOE U COCTABHOE YUCJIO; HAXOAUTh Pa3I0KEHUE COCTABHOIO
4ycia B IPOU3BEIEHHUE IPOCTHIX;
—  OpHUEHTHPOBATHCS B MOHATHSAX M ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: OTPHIATEIHHOE YUCIIO,
LEeJI0€ YUCI0, MOAYJb YKCia, MPOTUBOMOJIOXKHBIE YKCIIA; BBIIOIHATH CPAaBHEHUE YHCEN C Pa3HBIMU
3HaKaMH, CJIOKEHHE, BBIYUTAHUE, YMHOKEHUE U JEJCHUE YHUCeN C pa3HbIMU 3HAKaMU; NPEJCTABIIAThH
MOJIOKUTENIbHBIE U OTPULATENIbHBIE YKC/Ia HA KOOPAUHATHOU MPSIMOIL;
—  OpHUCHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM ypOBHE: YHCIOBOE BHIpAKCHHE,
3HAYEHHE YMCJIOBOrO BBIPAKEHUS; HAXOAUTh 3HAUYEHUS YHMCIIOBBIX BBIPAKEHUH, UMETh INPEACTABICHHUE O
MOHSATUU palMOHATIBHOE YHUCIIO; BBHINOIHATH apu(MEeTHUECKHe JeHCTBUS C OOBIKHOBEHHBIMH U
JNECATUYHBIMU JPOOSIMU; MPUMEHSTh NMPU BBIYMCICHUIX NEPEMECTUTENbHBIN, COUeTAaTEIbHbIA 3aKOHBI
(cBolicTBa) CHOXEHUS M YMHOXEHUS, pacHpeleNUTeIbHbI 3aKOH (CBOHCTBO) YMHOMXEHMHS
OTHOCHUTEJIBHO CJOKEHHUS; HMMETh MPEACTaBICHHE O HAXOXIEHUHM JAECATUYHBIX NPUOIMKEHUI
OOBIKHOBEHHBIX JApO0OEH; OKPYIJICHHMH PANMOHAIBHBIX YWCEN; CPaBHEHUU pPAI[MOHAIBHBIX YHCE,
MPUKUJKE U OLIEHUBAHUU PE3YyJbTATOB BHIYMCIECHHUH C pallMOHAIbHBIMU YUCIAMH;
- penaTh CI0KETHBIC 3a7]a4M Ha BCe apu(pMETHUECKUE JIEHCTBHS, HHTEPIIPETUPOBATH MOJYYCHHBIC
pe3yibTaThl; pelmaTh 3ajJayd CJIEAYIOUIMX TUIIOB: HAa HPOLEHTHI, OTHOLIEHUS W MPOMOPLUUH; Ha
COOTHOILIEHUE MEXJy BelIMYMHaMU (L€Ha, KOJWYECTBO, CTOMMOCTb; CKOPOCTh, BPEMs, PAacCTOSHHUE;
JaHHBbIE OBITOBBIX MPUOOPOB yuéTa pacxoa JIEKTPOIHEPTHH, BOBI, ra3a);
—  UMEeTb NpPEACTABIEHHE O MOHATUM «KpPYroBas aMarpamMmay, NOHUMAaTh €ro CMBICI; BBIYHUCIATH
cpeaHee apu(pMETUYECKOE; BBIMOIHIATh U3MEPEHUE BEIUYUH C MOMOIIbI0 MHCTPYMEHTOB U MpPHOOPOB;

21



—  pacmo3HaBaTh YIJIbl IO BHJAAM: Pa3BEPHYTHIN, MPSAMOIl, TYNOH, OCTPHINA; H300paxaTh U3ydaeMbIe
(GuUrypsl oOT pykH ¥ C MOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB; BBIOJHATH U3MEPEHHE U IMOCTPOCHUE
YIJIOB C TOMOUIBIO TPAHCIIOPTHPA;
- pacro3HaBaTh 00beMHbIE (DUTYpBI: HUIUHAP, KOHYC, cdepa, map; BIACHATh UX B OKPYKAIOUIEM
MUPEC; UMCTh MPEACTABJIICHHUC O PA3BCPTKE NPAMOYIOJIBHOIO HapajaCICiInuincaa, BbIYUCICHU U 00beMOB
OPOCTPAaHCTBCHHLBIX TCJI, COCTABJICHHBIX U3 Ky6OB, MNpAMOYITOJIbHBIX MapaJlICIICIIUIIC 0B,
- BBIITOJIHATD U3MCPCHUA W BBIYMCICHUA OJIHUH, paCCTOﬂHHﬁ, YIJjoB, HJ'IOH.I&I[CIZ, HCO6XOIII/IMBIC B
KU3HM; OLIEHUBATh U CONOCTABIATH (CPAaBHUBATh) pa3Mephbl PealbHbIX 0OBbEKTOB;
—  pacmo3HaBaTh Ha 4YepTeKe M B OKPYKAIOIIEM MHpE, M300pa)kaTh Ha IIOCKOCTH C IOMOIIBIO
YepTEeKHBIX  MHCTPYMEHTOB M  CBOMCTB  KieTyaToil ~ Oymaru: mapajulelibHble  IpsIMBbIE;
NepHeHANKYISIpHbIE NPsAMbIE; pacllo3HaBaTh (UTYPY, CHMMETPUUYHYIO JAHHOH (PUType OTHOCUTEIBHO
npsMOi, GUrypy, CAMMETPUYHYIO JAHHOW (UI'ype OTHOCUTENIBHO TOUKH;
- OPUEHTHUPOBATbCA B IMOHATUIX M ONEPUPOBATH HUMU Ha 0a30BOM YpOBHE: KOOpAMHATHas
(uncnoBasi) mpsMasi, KOOpJAWHATA TOYKH; ONPEAENSITh KOOPAUHATY TOYKM Ha KOOPAMHATHOW MPSIMOH,
OTMEYAaTh TOYKY IO 3aJdHHBIM KOOpJUHATAM; NMPUBOAWUTHL IMPHUMCPLI HUCIIOJbB30BAHUA KOOpAMHAT HaA
OpSIMOiA U Ha TIOCKOCTH (IIKabl IpUOOPOB, reorpaduyeckre KOOPANHATHI Ha MIaHE MECTHOCTH);
- HUMCTb MNPEACTABJICHHUE O HCKOTOPBIX (baKTax N3 UCTOPUU MATCMATHUKU: UCTOPUU ITOSABIICHU HI/I(bp,
OykB, wuepornupoB B Tporecce Cc4€ra, HCTOPHH NOSBICHUS CHCTEM CUHCICHHS, apu(pMETHKH
HaTypaJbHbIX YUCCII, HCKOTOPLIC CTAPUHHBIC CUCTEMbI MEDP.
[IpenMeTrHbIe pe3yabTaTHl IO HMTOraM TPeThEro rojaa wu3ydeHUs ydeOHoro mnpeamera «MaremaTuka
(BxiroYast anredpy, reOMEeTpPUIO, BEPOSTHOCTh M CTATUCTHKY)» MOJDKHBI OTpakaThb C(HOPMHPOBAHHOCTH
YMEHHN:
- OPHUEHTHPOBAThCA B TOHATHSAX M ONEpPUPOBaTh MMM Ha 0a30BOM ypoOBHE: anreOpamyeckoe
BBIp@)XCHHE, CTETNeHb C HATypalbHBIM IOKa3aTeJeM; OJHOYIEH, MHOTOWIEH, CTEleHb MHOTOYICHA,
CTaHAAPTHBIA BHJ MHOTIOYJIEHA, MHOTOYIEH C OJHOW IEPEMEHHOW; BBIMOJHATH NPEOOpPa3OBAHUS
BBIPAXKCHHUH, COAEpKAUIUX CTENEeHW C HaTypaJbHBIM II0KA3aTeleM, BBIMOIHATH JCHCTBUSA C
MHOTOWICHAaMH, HCIIOJIb30BaTh (OPMYIIBI COKPAIIEHHOTO YMHOXEHHUS (C OMOpoil Ha CHPaBOYHYIO
nH(}OpMaIuIo), B TOM YHCIIe, U1 BBIYUCICHUS 3HAUCHUI YHCIOBBIX BBIPaKEHUH;
—  OpHUEHTHPOBATHCS B MOHATHUSX M ONEPUPOBATh MMM Ha 0a30BOM YpPOBHE: YHCIOBOE PABEHCTBO,
YpaBHEHHE C OJHOM NEPEMEHHON, KOPEHb YpaBHEHWS; pEIIaTh JWUHEWHBIE YpPaBHEHHS C OJHOUN
MepeMEeHHOl; pemarh anredOpanvdeckuM CIOoCOOOM TEKCTOBBIE 3a/layd, NMPUBOIANINE K JIMHEHHBIM
YpaBHEHHUSM I10 BU3YyaJIbHOW OIOpE;
—  OpHUEHTHPOBATHCS B IMOHATHAX M ONEPUPOBATH MMHU Ha 0a30BOM ypoBHe: ¢GyHKuus, rpadux
¢byHkIuu, rpadguk 3aBUCUMOCTH, CBOWCTBAa QyHKIMK (Bo3pacTaHue, yObIBaHUE), apryMeHT (YHKIIUH,
3HaYeHUWE (QYHKIMHU, TpsMas MPONOPIUOHAIBHOCTh, JWHEHHAs (QYHKIUSA, YIJIIOBOH KOdPGUIIMECHT
npsimoii (rpaduka TUHEHHON (QYHKIIUH); CTPOUTHh TpaduK JIMHEHHON (QYyHKIMHU, 3aJaHHOW (OpMYIIOH,
OTIpEeIeIISITh CBOMCTBA JUHEHHOW (DyHKIIMH 10 TpaduKy;
—  OpHUEHTHPOBATHCS B MOHATHIX U ONEPUPOBATH UMU Ha 0a30BOM YpPOBHE: JIMHEHHOE ypaBHEHUE C
IBYMS IIEPEMEHHBIMHU; CHCTEMA BYX JIMHEHHBIX YPaBHEHUU C IBYMs IEPEMEHHBIMH; PEIIaTh CUCTEMBI
IBYX JIMHEHHBIX YpaBHEHUH C IBYMS IMEPEMEHHBIMH; MMOIb30BATHCS CUCTEMaMH JTUHEHHBIX ypaBHEHUN
NP PELICHUU 3aJ1a4y Ha JIBM)KCHHE, padoTy, JOJIU, IPOLEHTHI 110 allTOPUTMY Y4eOHBIX NeiCTBHIA;
—  TOJb30BaThCs TaOMUIaMM, TUarpaMMmamu, rpagukamMu Ijs IpEACTaBICHHUS PeallbHBIX JaHHBIX,
OMHCAaHMS 3aBHCHUMOCTEH peasbHBIX BEIUYUH M PEHICHHS MPOCTHIX 3a/1a4y; MOHUMATh POJb CIy4aiiHOM
W3MEHYMBOCTH B OKpYKalOLIeM MHUpPE, paclo3HaBaTh HW3MEHUYMBBICE BEIUYMHBI, B YacTHOCTH,
pe3yabTaThl H3MEPEHUIA;
—  OpHUCHTHPOBATHCS B MOHATHUSAX U ONEPUPOBATH UMHU Ha 0A30BOM YpOBHE: OINpeEJelICHHE, aKCHOMa,
Teopema, 10Ka3aTeNbCTBO, CBOHCTBO, MPU3HAK;
—  OpHUCHTHPOBATHCS B TMOHATUAX W ONEPUPOBATH MMH Ha 0a30BOM YypOBHE, CBS3aHHBIMU C
OCHOBHBIMH (pUTYpamMH Ha TUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, Jy4, yroi, JJIWHA OTpe3Ka, BeIUInHA
(Mepa) yriia, BEpTHUKAIbHBIE YTIIbI, CMEXHBIC YTJIbI;, YIIIbl, 00pa30BaHHbIE MTEPECEYCHUEM JIBYX MPSIMBIX
TpeThed, — OJHOCTOPOHHHE, HAKPECT JeXkallhe, COOTBETCTBEHHBIC, MapalIeNbHOCTh H
NEePIEHANKYISIPHOCTD MPSIMBIX, OTHOIICHHE «JI€KATh MEXKIY» JIJs TOYEK, BHYTPEHHssI 00JacTh yria,
yrOJI MEX1Y IPSIMBIMU, TIEPIICHANKYIISP U HAKIOHHAS; UMETh MPEJICTABICHHE O MPOCTEUIIINX TeopeMax
0 B3aMMHOM pAacMoOJIOKEHUU MPSIMBIX Ha TUIOCKOCTH (CBOMCTBaX BEPTHKAJIbHBIX U CMEKHBIX YIJIOB,
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NpU3HAKAX M CBOMCTBAaxX MapajUieIbHBIX NPSIMBIX) W JOKa3blBaTh MX C ONOPOW Ha 3PHUTEIBHYIO
HATJISIAHOCTD W/WJTH BepOalbHYI0 Oomopy (KI0YEBBIC CI0BA, TJIaH, BOIPOCHI);
—  OpUEHTUPOBATHCS B IMOHATUAX M ONEpPUPOBATH HMMHU Ha 0a30BOM YpOBHE, CBSI3aHHBIMHU C
TPEyrojbHUKaMU: TPEYroJIbHUK, PaBHOOEIPEHHBIH TPEYrojJbHUK (OCHOBaHUE, OOKOBBIE CTOPOHBI),
PaBHOCTOPOHHHMH (MPaBUIBHBIN) TPEYTOIbHUK, IPSIMOYTOJbHBIA TPEYTrOAbHUK (KAaTEThI, TUIIOTEHY3a);
yroJ TPeyrojabHUKA, BHEIIHUHN YroJl TPEYrojJbHHUKA, MEIMaHa, BBICOTA, OMCCEKTPUCA TPEYTOJIbHUKA;
—  OpHUEHTUPOBATHCS B TNOHATUAX M ONEpUPOBaTh HMMHU Ha 0a30BOM YpOBHE, CBS3aHHBIMH C
paBeHCTBOM (QUryp: paBHbIe (GUTYpHI, paBHbIE OTPE3KH, paBHBIE YIJbl, paBHbIE TPEYrOIbHUKH,
MpU3HAKKM M CBOMCTBA pPaBHOOEAPEHHOrO TPEYroJIbHUKA, NPHU3HAKA PAaBEHCTBA TPEYrOJbHUKOB,
MPU3HAKU PaBEHCTBA MPSIMOYTOJIbHBIX TPEYTrOJbHUKOB; JOKa3bIBaTh HEKOTOPHIE TEOpPEMBbI (CBOMCTBA
pPaBHOOEAPEHHOTO TPEYroJbHUKA, TMPHU3HAKA PABEHCTBA TPEYrOJbHUKOB, B TOM 4YHUCIE —
IPSIMOYTOJIBHBIX) C ONOPOM Ha 3pUTENIbHYIO HAIJIAIHOCTh U/UJIU BepOalIbHYIO ONopy (KIOUeBbIe CII0BA,
TIJIaH, BOMIPOCHI);
—  HCIOJIb30BaTh HM3YYEHHBIE TE€OMETPUYECKHE TMOHATHS, (AaKThl W COOTHOLICHHS TPH pPEIICHUU
3a/1a4; pemaTh 3aJa4d Ha BBIYMCICHHE UIMH W YIJIOB, IPOBOAHWTH J0KAa3aTEbCTBA HECIOKHBIX
reOMETPUUYECKUX YTBEPIKICHUM;
—  wu3o0paxaTh TJIOCKHE (UTYpPBI OT PYKH, BBINOJHITH IMOCTPOCHHS C TMOMOIIBI0O YEPTEHKHBIX
WHCTPYMEHTOB, JJIEKTPOHHBIX CPEICTB; M300pakaTh re€OMETpHYECKHE (PUTYpPHI MO TEKCTOBOMY HIIH
CUMBOJIBHOMY OTIMCaHHIO;
—  HCIOJIb30BaTh CBOWCTBA T€OMETPUYECKUX (PUTYp W T€OMETPUUYECKHE OTHOMICHUS ISl PEIICHUS
MPOCTEHIIINX 3a/a4, BOSHUKAIONIMX B PEaJbHOW JKM3HH; OIIEHWBATh pa3Mephl pealbHBIX OO0BEKTOB
OKPYXKAIOIIETO MHUPA.
[IpenMeTHBIE pe3ynbTaThl MO WTOTaM YeTBEPTOr0 rojaa wu3ydeHus ydeOHoro mpemmera «MaremaTuka
(Bkiroyast anreOpy, r€OMETpPUI0, BEPOSITHOCTh M CTAaTUCTHUKY)» IOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTH
YMEHHN:
—  OpHUEHTHPOBATHCS B MOHATHUAX M ONEPUPOBATh MU Ha 0a30BOM ypoBHE: anredpamdeckas ApoOb,
CTENEHb C IEJBIM I10Ka3aTeJIeM, BBINOJHATH HECIOXHBIE MpPeoOpa3oBaHUs IPOOHO-PALMOHAIBHBIX
BBIPAKCHHH, CONEPKAIINX CTEIEHU C OTPUIATEIBbHBIM IOKa3aTeIeM C MCIOJb30BAaHUEM CIIPABOYHOMN
WH(pOpMaInH;
—  OpHUCHTHPOBATHCS B IOHATHSAX W OINEPUPOBATH MMM Ha 0a30BOM ypoBHE: apu(MeTHUECKUU
KBaJPAaTHBI KOPEHb, HPPALMOHAIBHOE YHCIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEN; HECIOXHBIE
npeoOpa3oBaHus IpOOHO-pAIlMOHATBHBIX BBIPAXKEHHH, COJEpKAIUX KBaApaTHbIE KOPHU;
—  OpHUCHTHPOBATHCS B TMOHATHSAX M ONEPUPOBATh MMH Ha 0a30BOM YPOBHE: HEPABEHCTBO C
MEPEMEHHON, pPEIICHWE HEPABEHCTBA C OJHOW MEPEMEHHOM; HCHOJb30BaTh CBOWCTBA YHCIOBBIX
HEpPaBEHCTB, pellaTh HEpaBEHCTBAa C OJHOH MepeMeHHOH, Hu300pakaTb pemeHue YHUCIOBOTO
HEPABEHCTBA HA KOOPAWHATHOW MPSAMOM; pelaTh MPOCTEUIINE CUCTEMBI JUHEWHBIX HEPABEHCTB C
OJIHOW MEpPEeMEHHOW M N300pakaTh peIIeHNe Ha KOOPIUHATHON MPSMOM;
—  OpHUEHTHPOBATHCS B MOHATHSAX M ONEPUPOBATh UMHU Ha 0a30BOM ypoOBHE ajredpamdeckas Apoob,
COKpallleHHe anredpandeckoi Apoou, NeHCTBH ¢ anredpandecKuMu IpoOsimMu (ClI0KeHUe, BRIYUTaHUE,
YMHOXCEHHE, JIeJIeHNE, BO3BEJICHUE B CTENEHB);
—  OpHUEHTHPOBATHCS B MOHITHU M ONEPUPOBATh MM Ha 0a30BOM YpPOBHE KBaJpaTHOE ypaBHEHHE;
pemiaTh KBaJpaTHBIE ypaBHEHWS; pelaTh 3aJadyd, CBOASNIMECS K JWUHEHHBIM U KBagpaTHBIM
YpaBHEHUSAM, CHCTEMaM ypaBHEHUH ¢ MCIOJIb30BAHUEM CIIPABOYHON HH(OpPMAIUH;
—  OpUCHTHPOBATHCS B TOHATHSAX W ONEPUPOBATh HMH Ha 0a30BOM YpOBHE oOparHas
MPOMOPIMOHANIBHOCTD, TUNIEPO0Ia; CTPOUTH IpadUKH OOPATHOW MPOMOPIUOHATIBHOCTH;
—  WMeThb TMpEJCTaBJICHUE O TMOHATUAX: CIyYalHBIA OMBIT, CIy4allHOe COOBITHE, BEPOATHOCTH
CIIy4ailHOrO  COOBITHS; paclO3HAaBaTh BEPOSTHOCTh  CIyYalHBIX COOBITHH B  ONBITax C
PAaBHOBO3MOKHBIMU  DJIEMEHTAPHBIMU  COOBITUSIMH; HMETh MPEACTABICHHE O CYIIECTBOBAHUU
MPaKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITHSAX B OKPYXKAIOIIEM MHUPE U )KHU3HU;
—  OmepupoBaTh MOHATHUSMU: MHOTOYI'OJBHUK, YETBIPEXYTrOJIbHUK, NapaljeaorpaMmM, pomo,
NpSMOYTOJIbHUK; Tpameuus; CpeaHsiss JUHHUS TPEeyrojbHHKA, Tpameuuu; u300pakaTb HU3y4dyaemble
(GuUrypsl oT pyku, ¢ TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; ONEPUPOBATH Ha
0a30BOM ypOBHE MOHATUAMH: mojnodbue ¢uryp, NoA0OHBIE TPEYrOAbHUKHU; peIaTh 3aJadud C
NPUMEHEHUEM H3YYEHHBIX (DAKTOB W MPOCTEHIINX CBOWCTB (PUTyp; peliaTh 3aJayd Ha HaXOXJIECHUeE
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reOMETPUUYECKUX BEJIMYMH; IPOBOAUTH JO0KA3aTENILCTBA HECIOKHBIX I'€OMETPUYECKUX YTBEPXKACHUM;
—  OpUEHTHPOBATHCS B MOHATHUAX U ONlEpUPOBATh MU Ha 0A30BOM YpOBHE: CUHYC, KOCUHYC, TAHI'€HC
OCTPOTrO yrja HpsIMOYTOJIbHOIO TPEYroJbHUKA; 3HATh 3HAUEHUs CHHYCA, KOCUHYCAa U TaHIEHCa YIJIOB
30°, 45°, 60°;
—  ONepHUpOBATH MOHATUSAMU: OKPYKHOCTb, KpPYyT, AHAMETP, KPYTOBOH CEKTOp; LEHTPaJbHBIA yroul,
MIOBOPOT; BIIMCAHHBIN yIroJl, BIIUCAHHASI B TPEYrOJbHUK OKPYKHOCTb, OIMCaHHAs OKOJIO TPEyroJbHUKA
OKPYHOCTb, KacaTelbHas K OKPYKHOCTHU; U300paxaTh U3ydaeMble KOH(QUI'ypalluy, clydau B3aUMHOT O
pacnoyioKeHUs: NPSIMOM M OKPYKHOCTH, IBYX OKPYKHOCTEH OT pPYyKH, C IOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB, 3JIEKTPOHHBIX CPEJICTB;
—  OomepupoBaTh  MOHATHAMH:  IUIOIIAAb  (GUryphl;  HCHOIb30BaTh  (GOPMYJbl  IUIOLIAAH
napajjiesorpaMMa, TpeyroJlbHUKa M TpaleluH Ails pelleHus 3aaad (C Omopoil Ha CIpaBOYHYIO
uHpopmanu);
—  HCIONB30BaTh CBOICTBA TreoMeTpUYecKuX GuUryp JUis peleHus 3ajad [paKkTUYecKoro
colepKaHus; NpUMEHATh Teopemy Iludaropa; umMeTp mpeicTaBiIeHHWE O IPUMEHEHHH O0a30BbIX
TPUTOHOMETPUUECKUX COOTHOIIEHUH MJIsi BBIUMCIEHUS JJIMH, PACCTOSAHUN, MIOIIAJIe B MPOCTEHIINX
clly4asiX; O BBIYMCIEHMM pPAcCCTOSHUS HAa MECTHOCTM B CTaHJAPTHBIX CHUTYyalUsAX, O BBIUHUCICHUH
IJIOMIAU ¥ TIPUMEHEHUHU (OPMYJI B IPOCTEHIINX CUTYAIUAX B TOBCEJHEBHOMN JKU3HU.

IIpeameTHBIE pe3ynbTaThl 10 UTOTaM NMSATOTO roja U3ydeHUs ydeOHoro npenmera «Maremaruka (BKIO4as

anredpy, reOMeTpHIO, BEPOSITHOCTh M CTATHUCTHKY)» JIOJKHBI OTPa’kaTh CHOPMUPOBAHHOCTh YMEHUI :
- ONIEpHUpPOBATh IOHATHEM: HEPABEHCTBO BTOPOM CTENEHH C OJHOW IEPEMEHHOW; peIarh
npocTelInne KBaJpaTHbIE HEPABCHCTBA U CUCTEMBI IMHEHHBIX HEPAaBEHCTB; KBaJpaTHbIC HEPABEHCTBA,;
pemaTh 3aJja4u, CBOAAIINECS K IMPOCTEHIITNM CHCTEeMaM ypaBHEHUN U HEPABEHCTB;
—  OmepupoBaTh MOHATHUSAMU: O00JAaCTh ONpEeNEICHUsS, MHOKECTBO 3HAYEHUH, HYIHM (YyHKIUH,
MPOMEXXYTKH BO3pacTaHus M yObIBaHMS (YHKIIMHU, HanOoblllee U HAaMMEHbIIee 3Ha4eHUs (PyHKIUU Ha
MPOMEXYTKE; HCIONb30BaTh TI'paQUKM A ONHMCAHUS peaJbHbIX IIPOLECCOB MU 3aBUCHUMOCTEH
(mauOonpIIie W HaWMEHBIIME 3HAYCHHS, IPOMEXKYTKH BO3pacTaHWs W yObIBaHWs, 00JacTh
MOJIOKUTENBHBIX U OTPHUIATEIbHBIX 3HAUCHHI); NCIIOIB30BATh CBOMCTBA (PYHKIUI U UX rpadUKOB IPH
peIIeHUH 3a1a4 U3 IPYruX Y4eOHBIX IPEIMETOB;
—  ONepHpoOBaTh MOHATHUSAMH: KBAJpPAaTHBIA TpEXWIeH, KBaJpaTU4Has (QyHKIHUA, mapabona; CTPOUTH
rpaduKy KBaIpaTHYHOW (PYHKIIMH; MCIIOIB30BaTh CBOMCTBA KBAaApPAaTUYHOW (PYHKIUU NPU PEHICHUHU
3ajad;
—  OpHUEHTHPOBATHCS B MOHATHUSX M ONEPUPOBATH UMM Ha 0A30BOM YPOBHE: MOCIEIOBATEIbHOCTD,
apudMeTHdecKas MpOrpeccusi, reoMeTpuuecKas MPOTPEecCHUs; Paclo3HaBaTh MPOrPECCHH U pPEmaTh
3a/la4yil MaTeMaTHKU U pPeabHOM KU3HHU Ha MPOTPECCUU C IPUMEHEHHEM (HOpPMYII N-TO YWieHa U CyMMBI
N TEepBBHIX WICHOB apu(PMETHYCCKOW M TEOMETPHUUYECKON MpOorpeccHii, ¢ Omopoll Ha CIPaBOYHYIO
HH(OpMAIHIO;
—  OpHUEHTHPOBATHCS B MOHATHSAX W ONEPUPOBaTh MMH Ha 0a30BOM ypoBHE: OOBbEIMHEHUE H
nepeceueHre coObITHI, TPOTUBOIIOI0KHOE COOBITHE; HE3AaBUCUMOCTh COOBITHI; pemaTh NpoCcTenHInne
3a/laud Ha IIOMCK BEpPOATHOCTEH; OLEHUBATH BEPOSATHOCTH pPEAIbHBIX COOBITMH B MNPOCTEHIINX
CUTYalHUsIX; UMETh MPEACTaBICHUE O CIyYallHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX U O
poJu 3aKOHA OOJBIIMX YUCEN B IPUPOJIE U B )KU3HU YEIIOBEKA;
—  OomepupoBaTh MOHATUSAMH: OIpeeleHUue, aKCHuOMa, Teopema, J0Ka3aTeIbCTBO; Paclo3HaBaTh
JIOTUYECKH HEKOPPEKTHbIE BBICKAa3bIBaHMS; MPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI; CTPOUTH
BBICKA3bIBaHUsI, OTPULIAHUS BBICKA3bIBAHUN; IPOBOIUTH J10KA3aTEIbCTBA HECIOKHBIX YTBEPKACHUIH;
—  OpHUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATH MMM Ha 0a30BOM ypOBHE: BEKTOp, PAaBEHCTBO
BEKTOPOB, KOJUIMHEAPHOCTh BEKTOPOB, CyMMa BEKTOpPOB, IIPOM3BEIAEHHUE BEKTOpa Ha YHUCIIO;
napasulesIbHbI NEePEeHOC; UCIO0JIb30BaTh BEKTOPHl U CKAISIPHOE MPOU3BEJEHUE BEKTOPOB JUISl PEIICHUS
MPOCTEHIINX 3a7a4, B TOM YMCIIE 3a]a4 U3 QU3UKH;
—  OmepupoBaTh MOHATHUSIMHU: MPABUIBHBIA MHOTOYTOJBHHK; JJIMHA OKPYXKHOCTH, IUIOLIAJb Kpyra,
MJI0MA b KPYTOBOI'O CEKTOpa; pemaTh 3a/ladyd ¢ MPUMEHEHUEM MPOCTEHIINX CBOMCTB (QUTYp; peliarh
3a/layd Ha HaXOXACHUE TIeOMETPUYECKUX BEIWYMH (AJIMHBI, IIOIIAAU); MCIOIb30BaThb CBOWCTBA
r€OMETPUUYECKUX (UI'Yyp U NPUMEHATH (GOPMYJbl Il pelIeHUs 3a7ad MPAKTUYECKOrO COAEp KAHUS;
UMETbh IPEACTABICHUE O MOHATUAX: JBUKEHHE IIOCKOCTH (MapajesbHbIi MEepeHoC, LeHTpalbHas U
oceBasi CHMMETpHUs, IOBOPOT), IpeoOpa3oBaHue M0J00us;
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— WMETh TPEJICTAaBICHUEC O NPUMEHEHUH TEOPEMbl KOCHHYCOB W TEOPEMBI CHUHYCOB, 0a30BBIX
TPUTOHOMETPUUYECKUX COOTHOIICHUM NJIsI BHIYUCICHUS IJIMH, PACCTOSHUM, Mion[aaei B MpOCTEUIITUX
Cly4asiX; BBIYMCIISATh PACCTOSHUSA Ha MECTHOCTU B CTaHIAPTHBIX CUTYyaIUsX, MJIOMIAJAN y4aCTKOB U B
MOMEIIEHUAX B MPOCTEUIITIUX CIyUasiX.

Conepxkanue yueOHOro Kypca

[IpumepHas mporpamma npeaycMaTpUBaeT BHECEHHE HEKOTOPBIX M3MEHEHMIl: yMEHbIlIeHHe oObema
TEOPETHUECKUX CBEIEHUM, BBIHECEHUE OTJCNIbHBIX TEM WJIM LIEJBIX pa3/iesoB B MaTepuaisl A 0030pHOro,
03HAaKOMUTEIBHOI'0 U3YyUEHHUS.
Usmenenus npoepammor 6 N-IX kraccax.
Mamemamuxa 6 V u V| knaccax
B o3HakomMuTEenbHOM TJIaHE aTh ciaeayromue TeMbl: «PaBabie hurypsiy, «lummaap, konyc, mapy, «Kyo»,
«IIpsmoyronbHslii napamienenunen», «llepememenne no xoopAMHATHOM mpsMOi», «Moxynp uduciay;
«MacmTab» (m3yuaercs B Kkypce «leorpadusin); «lmmHa oxpyxHocTH», «[lmomans Kpyray,
«[lapannensusie mnpsimbie», «llepneHaukynspHble npsiMbie», «OceBas M IEHTPaIbHAasT CHUMMETPHU»
(m3yuaercs B Kypce reomerpun); «KomOuHaTOpHBIE 3agaun» (M3ydaeTcs B Kypce anreOpsl); «beckoHeuHbIe
NepUOJNYECKHe AeCATHUYHbIe aApobu. JlecatnuHoe npubnmxeHne OOBIKHOBEHHOH Ipolu» (M3ydaercs B
Kypce anreopsl).
YMEHBIINTH KOJIUYECTBO YAaCOB Ha clieayronme TeMsbl: «JlnuHa oTpeskar, «lIkams, «llepemecTurenbHbIn
U COYeTaTeNIbHBIN 3aKOHBI YMHOXKEHU», «3alluCh NPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEIAMMY; «PaBHbIE
yriab», «Pa3BepHYTBIA U NPSIMOU yTOID».
BricBoOoaMBIIMECS] Yackl MOKHO HCIIOJb30BaTh Ha MOBTOpeHHWE (B Hadalle W KOHIIE ydeOHOro roja), Ha
n3ydeHue HamOosee TPYAHBIX M 3HAYMMBIX TeM: B V Kjacce — Ha pElIeHHE YPaBHEHWH, YMHOXEHUE U
JIelIeHUe JECATHYHBIX JpoOel, m3MepeHue yrioB; B VI kimacce — NEHCTBUSA C TOJOXHUTEIbHBIMH H
OTPHUIATEIbHBIMU YHCIIaMH, PEIIeHUE YPaBHEHUM, CII0)KEHHE U BBIYMTAHUE YUCEN, COAEPKAIMNX LETyI0 U
IpOoOHYIO 9acTh, HA YMHOKCHUE U JIeJIeHHEe OOBIKHOBEHHBIX TpOo0eii.
Aneebpa
B o3nakomuTenbHOM MiaHe 1aTh TeMbl: «Dopmynb», «JlokazaTenbcTBO ToxaeCTBY, «I'paduk GyHkIuny,
«[IpsiMasi TpOMOPIMOHATBHOCTEY, «JIMHEWHOE ypaBHEHUE C IBYMs HEH3BECTHHIMUY, «['paduk nuHEHHOTO
ypaBHEHHUs C JBYMs NepeMeHHbIMH», «Paunmonanbusle uncina. Uppanmonansusie yuciay, «HaxoxaeHue

NPUOIIKEHHBIX 3HAYCHHH KBagpaTHOro KopHs. OyHkmus y =vVX u ee rpaduk», «Ilorpemsocts u
TOYHOCTH HPUONMKEHUS», «UeTHble W HedeTHble (GyHKIUN», «Dynkmus y=x"», «Dynkuus y= ax’, ee
rpaduk u cBoiicTBa. I'paduxn GyHknmii y= ax® + n u y=a(x-m)?, «YpaBHeHHe ¢ IBYMS TEPEMEHHBIMU 1 €0
rpaduk», «I'padudeckuii cmocod pemeHuss CHCTeMbl YPaBHEHUN.

YMEHbIINTh KOJIMYECTBO YacOB Ha H3ydyeHHEe TeM: «CBOMCTBAa KBagpaTHYHOW (QYHKIHH», «IIEMEHTHI
KOMOWHATOPHUKH.

BricBoOOAMBIIMECS YAaChl PEKOMEHIYETCSl HCIIOIb30BaTh: IJIs JIyUIlIed mpopaboTKu Hanbojee BaXKHBIX TeM
Kkypca: «Pemenue ypaBHeHuil», «Pemenue cucrtem ypaBHeHui», «COBMECTHBIE ACHCTBHUS C IpOOSIMUY,
«[IpumeHeHne CBOWCTB apu(PMETHUECKOTO KBAAPATHOrO KOPHSA»; HAa MOBTOPEHHE, DEIICHHE 3ajad,
npeoOpa3oBaHKe BBIPAXKEHU, a TAK)KE HA 3aKpEIUICHUE N3YYEHHOT 0 MaTepHuania.

T'eomempus

Cnenyer OCHOBHOE€ BHUMAHHE YIEIUTh NPAKTHYECKOM HANpPaBIEHHOCTH Kypca, UCKIIOUYHMB U YIPOCTHB
HauboJsiee CIOXKHBIM IJIs BOCHPHATHS TeOpeTHYecKHil Marepuan. Ha ypokax reomeTpuu HEOOXOIUMO
MaKCHMaJIbHO MCIOJIb30BAaTh HATJSJHBIE CpeACTBa 00ydeHUs, OONbIIe MPOBOJUTH MPAKTUYECKUX padoT C
ydalmumucs, pemars 3agadyu. CTpOUTh pelIeHHe 3aJad NpU MOCTOSHHOM OOpalleHUH K HarysiAHOCTH —
PUCYHKaM U YepTekKaM.

O3HakomuTenbHO JAaTh TeMbl: «TeopeMbl M J10Ka3aTeNbCTBO. AKCHOMBI», «JloKa3aTenabcTBO  OT
MPOTUBHOr0», «CyIECTBOBAHUE M E€IUHCTBEHHOCTh MEPHEHAUKYJsApa K HpsIMoil», «MeToJ reoMeTpruuecKux
MecT», «Teopema @aneca», «l3MeHeHHME TPUTOHOMETPUUYECKUX (QYHKIUNA IpU BO3pACTAHUM Yrjay,
«Dopmynbl i paAMyCcOB BIHCAHHBIX W OMNHMCAHHBIX OKPYKHOCTEH NpPaBUIbHBIX MHOTOYT'OJbHUKOBY,
«YpaBHeHHE TpsaMoi», «J[BuxkeHue», «CBOWCTBA JABUKCHUS.
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YMEHBIIUTh KOJIMYECTBO YacCOB Ha U3ydeHue teM: «OCHOBHBIE 3a/1a4M Ha MOCTPOCHHUE C MOMOIIbIO IUPKYIIS
U TUHEHKN», «JlexapToBbl KOOpAMHATHI HA IITOCKOCTHY, «Perenne TpeyroibHUKoBY, «[lonobue dpuryp».

W3 nporpaMMel ciaeayeT UCKITIOYUTD pasiell « DIEMEHTHI CTEPEOMETPUNY.

BricBoOouBIIIMECS Yachkl MCMOIB30BaTh Ha PEIICHHE 3a/1a4 U MOBTOPEHHE.

[IpumepHas mporpamma MpeaoCTaBIIAECT aBTOPY padboueil mporpaMMbl CBOOOIY B pacHpelieieHUd MaTepuaia
mo uerBepTsM (TpumecTpam). Pacmpenenenne BpeMeHM Ha HM3y4E€HHE TeM B Te4YeHUE Y4eOHOTo roja
CaMOCTOSITENIbHO ompezensieTcss oO0pa3oBaTebHONW OpraHM3alMeil W 3aBUCUT OT OCOOCHHOCTEH TPYMIIbI
obyuarommxcs ¢ 3I1P u ux oco6six 00pa3zoBaTeIbHBIX MOTPEOHOCTEN.

Conep:xxanne kypca matematuku 5 KJIACC (nmepBblii rog 00y4eHUus1 HA YPOBHE OCHOBHOIO 001Ero

o0pa3oBaHus)

Apugmemuxa

HarypanbpHble uncna

J Psan matypanbHbIX umcen. [lecaTudHas 3aluCh HATYypalbHBIX YHCEIL.

J Koopaunarusiii nyy. Ilkana.

. CpaBHeHue HaTypajbHBIX uuceld. CIoxkeHHe W BbIUMTAHHE HaTypalbHbIX uucesl. CBOHCTBa
CJIOXKEHUS.

. YMHOXEHUE U JIeJIeHUE HAaTypalbHbIX yncesl. CBoiicTBa yMHOXeHUs. [lenenue ¢ ocratkoM. CTeneHb
YHCJIa C HATypaJbHBIM [TOKa3aTeJIeM.

o Pemrenne TEKCTOBBIX 3a7a4 apU(PMETHUECKUMH CIIOCOOAMHU.

Jlpobnbie uucna u deticmaus Had HUMU.

o Oo6bixkHOBeHHBIE ApoOu. [IpaBuibHBIE U HEMpaBUIIbHBIE ApoOH. CMeIaHHbIE YHCIIA.

o CpaBHeHue OOBIKHOBEHHBIX Jpo0eil. Apudmernueckue ASHCTBUS ¢ OOBIKHOBEHHBIMH APOOSIMH.

o Hecsatuunsie npodu. CpaBHEHHE U OKPYTIEHUE JECATUYHBIX po0eil. ApupmMeTnueckue NeicTBUS C
JEeCATUYHBIMH ApOoOsSiMHU. [IpUKUIKN pe3yabTaTOB BHIYMCICHH.

. IIpouenTtsl. HaxoxaeHne mpoueHToB OT yucia. HaxoxaeHne yucia 1mo ero npoleHTaMm.

. Pemenne TeKCTOBBIX 3a7a4 apu(METHISCKHUMH CIIOcO0aMHu.

Benuuunvl. 3asucumocmu medxncoy enudunamu.

o Enuaune anuesl, mwiomaan, oo0bEMa, MacChl, BPEMEHH, CKOPOCTH.

. [Ipumepsl 3aBHCUMOCTEH MEXIy BelmunHaMu. [IpeacTraBieHne 3aBUCHMOCTEH B BUIE HOpMYII.

Brruucnenus no popmynam.
Yucnosvie u 6ykeenHbvle 8blpaddceHuss. Ypasnenus.

. UucnoBble BhIpakeHHs. 3HAYEHHE YMCIOBOTO BhIpaxkeHWs. [lopsmok AeHCTBUI B UHMCIOBBIX
BbIpaKeHUSX. bykBeHHBIE BbIpakeHus. DopMyibl.

. VYpaBHeHus. Pemenne TEKCTOBBIX 3a7a4 ¢ MOMOIIBIO YPaBHEHHI.

Onemenmvl CMamucmuKu, 8eposmHOCHU.

o KombOunaTopHbie 3agaun

o Cpennee apudmernueckoe. CpenHee 3HaUYCHHE BEIHYUHBI.

T'eomempuueckue ¢hueypvi. Mzmepenus ceomempuieckux Geauyun.

o OTtpe3sok. [Toctpoenue orpeska. JJnnHa orpeska, 1oMaHoi. I3mepenue ninuHbl OTpe3Ka, IOCTpOEHUE
OoTpe3Ka 3aaHHoi nnuHbl. [lepumerp MHOroyronsHuka. Ilmockocts. Ipsmas. Jlyud.

o VYron. Buael yriaos. I'panycHas mepa yria. M3mepeHue M moCTpOE€HHE YIiOB C IMOMOIIBIO
TPaHCHIOPTHPA.

. IIpssmoyroneauk. KBagpar. TpeyroiapHuK. Buabsl TpeyroibHUKOB

J PaBenctBo guryp. [Inomans npsimoyroynbauka 1 kBagpara. Ocb CHMMETpUU (QUTYPHI.

J Harnsaasle npeacraBieHust 0 IpOCTPAHCTBEHHBIX (GUTYpax: NPSAMOYroJdbHBINA Napajuienenunen, Kyo,

nupamuaa. O0sEM IPIMOYTOJIBHOT 0 Napaienenunena u Kkyoa.

Mamemamuxa 6 ucmopuvecKom paseumuu

. Pumckas cucrema cuncnenus. [To3unmonueie cuctemsl cuuciaenus. O6o3nauenune nudp B JpepHei
Pycu. Crapunnbsie Mepbl JuHbl. BBenenue Merpa Kak €AMHULBI JAJIWHBL. MeTpuyeckas cucTeMa Mep B
Poccun, B EBpomne. Uctopus dopMmupoBaHus MaTteMaTuueckux cumBojioB. /[poou B BaBunone, Erumre,
Pume, na Pycu. OtkpbiTHe AecaTHdHbIX ApoOeil. Mup mpocTsix uucen. 3oioroe cedeHue. Yucno Hynb. JI.O.
Maraunkwuii. [1.JI. Ueosimer. A.H. Konmoropos.
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Conep:xanne kypca marematuku 6 KJIACC (BTopoii rox 00yyeHusi HA YPOBHe OCHOBHOTO 001IEro

o0pa3oBaHusl)

Apugpmemuxa. Hamypanvuvle yucna

. JlenuTenu U KpaTHbIE HaTypaabHOro yucia. HauOonbmui oOmuii genurens. Haumenpmee obuiee
kpatHoe. [Ipu3Haku nenumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

. IIpocteie u cocraBHbIe yKcina. Pa3noikeHue 4yucen Ha MPOCTbIE MHOXKHUTEINH.

. Pemienue TeKCTOBBIX 3a7ad apU(PMETHUECKUMH CIIOCOOAMHU.

Jlpobu

. OO6bikHOBeHHBIE ApoOu. OCHOBHOE CBOMCTBO ApoOu. Haxoxxaenue apobu ot yucia. Haxoxnenue
qHCJIa 10 3HAa4eHHI0 ero ApoOu. [IpaBunbHble U HenpaBuibHbIe Apoou. CMelaHHbIe Ynca.

. CpaBHEeHHME OOBIKHOBEHHBIX [JpoOeil M CMEeNIaHHbIX u4uceld. Apudmerndeckue AeHcTBUA C
OOBIKHOBEHHBIMH APOOSIMU U CMEIIAHHBIMU YHCIAMH.

. Hecsatuunsle npobu. IlpencraBnenue necATMUHOM JApoOM B BHUAE OOBIKHOBEHHOH 1pobu u

OOBIKHOBEHHOW B BHJE ACCATUYHOW. becKOHeYHbIe TepUuoIuYecKue AecsITUYHbIe npobou. JlecsTuunoe
NpUOJIMKEHNE OOBIKHOBEHHOM Jpo0Hu.

. OtHomenue. IlpoueHTHOe oOTHOmIEHHME [BYX u4Hcell. /[leneHue uucia B JaHHOM OTHOIUICHUH.
Macmrab.

. IIponopruss. OcHoBHOe cBoiicTBO mnpomopuuu. [IpsMas u  oOparHas NPONOPLHOHAIBHBIE
3aBUCHUMOCTH.

. Pemrenne TEKCTOBBIX 3a7a4 apU(PMETHUECKUMH CIIOCOOAMHU.

Payuonanvhsie yucia

. [TonoxwurenbHble, oTpULIaTeNbHbIe Yucaa U yucio 0.

. [IporuBononoxueie yncna. Moayns ducia.

. I{ensie uncna. Pannonansubie yncia. CpaBHEHUE pallMOHAIBHBIX yncel. ApudMeTnyeckue
JENCTBUS C palMOHAJIBHBIMU yuciaMu. CBONMCTBA CIIOKEHHS U YMHOXKEHHUS PALlMOHAIBHBIX YHCEIL.

. Koopnunarnas npsimas. KoopauHaTHast MIIOCKOCTb.

Yucnosvie u 6ykeenHvle 8bipadicenus. Ypasnenus

. bykBennbie BeipakeHus. Packpwitue ckoOok. [TomoGHbIe crmaraemble, IpUBeAeHUE MOTOOHBIX
crnaraeMbix. QOpMyIIBL.

) VYpasuenus. Kopenb ypaBHenus. OCHOBHBIE CBOWCTBa ypaBHEHWU. PereHne TEKCTOBBIX 3ajay C

MMOMOIIBI0 YPABHEHUU.

Onemenmoul cmamucmuxu, eeposmuocmu. Kombunamopnvie 3adauu

. CnygaitHoe coObiTHE. JloCTOBEpHOE M HEBO3MOXKHOE COOBITHSI. BEpOSITHOCTh CIyd4aifHOTO COOBITHS.
Pemenre komOMHATOPHBIX 3a1a4. JlmarpaMMel.

T'eomempuueckue ¢ueypeoi.

. OKpyXHOCTb U Kpyr. JlTMHA OKPYKHOCTH.

) PaBenctBo ¢uryp. Ilonstue u cBoiicTBa miomanu. [lmomans npAMOyrojibHUKA U KBajapaTa.
[Mnomane kpyra. Ocb CUMMETpPUHU (PUTYPHI.

. Harmsiaaple mpencTaBlieHHs O MPOCTPAHCTBEHHBIX (UTypax: HHJIMHIP, KOHYC, map, cdepa.
[Tpumeps! pazBEPTOK MHOTOIPaHHUKOB, NMJINH/pA, KOHyca. [ToHsTHE U cBOiicTBa 00BEMA.

. B3aumnoe pacnonokenue nByx npsmsbix. [lepnennukynspHeie npsmble. [lapannenbHble OpsMble.
. OceBas 1 LIeHTpaJlbHas CHMMETPUH.

Mamemamuxa 6 ucmopuueckom pazeumuu

Hpobu B Basunone, Erunrte, Pume, nHa Pycu. OTkpbiTHE necaTHUHBIX ApoOeil. MUp NpOCTHIX uwuced.
3onotoe ceuenune. Uucno vynb. [losBnenue orpunarensupix uncen. JI.@. Maraunkuii. [1.JI. YeOsimes. A.H.
Konamoropos.

Conep:xanne kypca marematuku / KJIACC (Tpetnii rog o0y4yeHusi H2 YPOBHe OCHOBHOIO 0011ero
oO0pa3oBaHus)

Anreopa

Buipaoicenus, mooicoecmea, ypagnenus

. Uucnoble BblpaxkeHus. Boipaxkenue ¢ nepeMeHHbIMH. CpaBHEHHE BBIpaKEHUH.

o [Ipocreiimue npeodbpazoBanus BeipaxkeHuid. CBolicTBa necTBUi HaJ yuciaaMu. ToxaecTsa.
ToxnecTBeHHbIE MpeoOpa30BaHUsl BbIPAXKEHUM.
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. YpaBHEeHUEe, KOPEHb ypaBHEHUA. JIMHEHHOE ypaBHEHUE C OJHON mepeMeHHOM. Pelenne TeKCTOBBIX
3aJja4 METOAOM COCTABJIEHUS] YPABHEHUH.

. Craructuueckue xapakrepuctuku. CpeaHee apugmerudeckoe, pazmMax, Moja. Meauana kax
CTaTUCTHYECKASl XapaKTePHUCTUKA.

Dyuxyuu

. Oyukuus, obnacTs onpeaeneHus QyHkiuu. Berancnenue 3Hauenuid pynkiuu no Gopmyne. ['papux
GyHKIUHU.

. [IpsiMast MponOpLUOHANIBHOCTE U €€ Tpaduk.

. JIuneitnas ¢yHkius u e€ rpagux. B3auMHoe pacnonoxeHne rpaguKoB JTUHEHHBIX (QYHKIIMH.
Cmenenv c HamypaibHbLIM noKasamenem

. OmnpeneneHue CTENEHW C HATypalibHBIM IOKa3zaTejleM. YMHOXEHHE M JeJ€HHE CTeleHew.
BosBeneHun B cTeNeHb NPOU3BEACHUS U CTEIICHHU.

) OnHouJIeH U ero CTaHAApTHBIM BUJ. Y MHOXEHHE OJHOUYJIECHOB. Bo3BeqeHne oqHOUYIEHA B CTENEHb.
OyHkuu y=x2, y=x3 u ux rpaQukH.

Mmnocounenwvt

) Muorousien u ero cranaapTHbii Buj. CloXeHUE U BBIYMTAHHE MHOTOYIEHOB. Y MHOXEHHE
OJIHOYJIEHAa Ha MHOT'OuJIeH. BboiHeceHne 00111ero MHOXKHUTENS 32 CKOOKHU.

. YMHOXKEHHE MHOT'OYJIEHA Ha MHOXXHUTENU. Pa3nokeHne MHOro4JieHa Ha MHOXKHUTEIH CII0COO0M
TPYNIHPOBKH.

Dopmynvl COKPAWEHHO20 YMHONCEHUS

. Bo3Beznenue B kBagpar U B Ky0 CyMMBI M Pa3HOCTH JBYX BbIpaxxeHUH. Pa3ioxeHne Ha MHOXHUTEIHN C
OMOIIbI0 (OpMYII KBaJpaTa CyMMBI U KBaJgpaTa pa3HOCTH.

. YMHOXEHUE Pa3sHOCTH IBYX BBIPAKCHUU HA X CyMMYy. Pa3noxeHHne pa3HOCTH KBaJgpaTOB Ha
MHOXHUTENH. Pa3inokeHne Ha MHOXXHUTENIN CyMMBI U Pa3HOCTH KyOOB.

. [IpeobpazoBanue 1eI0ro BRIpaK€HUs B MHOTOWJIeH. [IpuMeHeHne pa3iauyHbIX CIOCOO0O0B s

Pa3JIOKEHHST Ha MHOKHUTEIH.
Cucmemul TUHEUHBIX YPAGHEHUL

) JluneitHoe ypaBHEHHE C JBYMS TMepeMeHHbBIMU. [paduk JIWHEHHOrO YypaBHEHUS C JBYMS

nepeMeHHbIMU. CUCTEMBI JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

. Crnioco6 noxcranoBku. Crioco0 cinoxenus. Pemenne 3a1a4 ¢ HOMOIIBI0 CUCTEM YPaBHEHHUMH.
TI'eomeTpus

OcnosHule c80licm8a npocCmetuux 2eomMmempuyeckux ueyp.

. Havanbuble nmousTusa muanuMmeTrpun. I eomerpuueckue ¢purypsl. Touka u npsmas. OTpe3ok, ATuHA

oTpe3ka u e€ cBoictBa. [lomynnockocts. [Tonympsmas.

. VYron. OTknanpiBaHue OTPE3KOB U YIJIOB.

. TpeyronpHuk. CyiecTBoBaHN€e TPEYroJdbHUKA paBHOro JaHHoMy. IlapamiensHble npsiMbie. Teopembl

1 OKa3aTeIbCTBA. AKCHOMBI.

. Cwmexnble yrael. Beptukansubsie yriel. [lepnenaukynspHsle npsMbie. buccekrpuca yria.

Ilpusnaxu pagencmea mpey2oibHUKOS.

. [lepBbIii mpU3HAK PaBEHCTBA TPEYTrOJbHMKOB IO JBYM CTOPOHaM M YINIy MexaAy HuUMH. Bropoi

MPU3HAK PAaBEHCTBA TPEYTrOJbHUKOB 10 CTOPOHE U MPUJIEKALIUM K HEH yriam.

. PaBHOOepeHHBIN TpeyroiabHUK. Mennanbl, OMCCEKTPHUCHI U BBICOTHI TpeyronbHuka. CBoiiCcTBa

MeIuaHbl paBHOOEIPEHHOTO TPEYT OJIbHHUKA.

. Tpetuit npu3HaK paBeHCTBA TPEYTOJIBHUKOB 110 TPEM CTOPOHAM.

Cymma yenoe mpeyeonbHura

. [TapannenpHOCTh MOpPSIMBIX. YTIIbI, OOpa3OBaHHbIE NpPU MNEPECEUCHUU JBYX NPSAMBIX CEKyIleil.

[Ipusnak nmapamnenbHOCTH NpsMbIX. CBOHCTBO yIJIOB, 0Opa30BaHHBIX MPU MEPECEUCHUU MNapajjebHbIX
NPSAMBIX CEKYIIEH.

. CyMmMma yrioB TpeyrojbHUKa. BHeIIHNE yIriibl TPEyTroJbHUKA.

. [IpssmoyronbeHblil TpeyroapHUK. CylllecTBOBaHHE M €IMHCTBEHHOCTh MEPIEHIUKYISApa K MPSMOM.
I'eomempuueckue nocmpoenusi

. Okpyx)HocTb. OKpYKHOCTb, ONUCAHHAs OKOJO TpeyroibHuka. KacaTenabHas K OKpPYXHOCTU M €&
cBoicTBa. OKpYKHOCTh, BIIMCAHHAS B TPEYTOJIbHUK.

. [Toctpoenue TtpeyroibHUKa C JaHHBIMH CTOpoHaMu. IlocTpoeHuwe yria, paBHOrO JaHHOMY.

[TocTtpoenue 6uccekTpucel yria. Jlenenue orpeska nomnonam. IlocTpoenue nepneHIuKyIsIpHON TpsSIMOH.
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o FCOMCTpI/I‘ICCKOC MECTO ToueKk. MeTon TCOMCTPHUYCCKUX MCCT.

Conep:xanne kypca Mmatematuku 8 KJIACC (ueTBepThlii 1o 00y4eHusi HA YPOBHE OCHOBHOIO 00111ero
o0pa3oBaHusl)

Anaredpa

Payuonanvuvie opoou

Panvonansubie BepakeHus. OcHoBHOe cBoicTBO npodu. CokparieHue ApoOeit.

° CrnoxeHue M BbIYMTAHUE PAIlMOHAJIBHBIX Npo0Oeil ¢ OaWHAKOBBIMH 3HaMeHaTensiMu. ClokeHHue H
BBIYMTAHUE PALIMOHAIBHBIX Ipo0el ¢ pa3HbIMM 3HAMEHATEIsIMH.
. YMHoxenue napoOeii. BosBemenue pamnumoHanbHOW npobu B cTeneHb. Jlenenue apobeii.

ToxnecTBeHHBIE TPe0Opa30BaHMs pallMOHAIBHBIX BhIpaxeHui. @yHkuus y = L u e rpaduk.
X

Kesaopammnuie xopnu

. PannonaneHble M uppanuoHaidbHble yMcia. KBaapaTHble KOpHH. Apu(pMEeTHUECKUN KBaApaTHBIN
KopeHb. YpaBHeHne X° = a. Haxox/ieHie npubImKeHHbIX 3HAUEeHHIl KBaApaTHOro KopHs. OyHKuusa y = VX
u e€ rpaduk.

. KBaaparHslit KOpeHb U3 Mpou3BeieHus 1 1poou. KBaspaTHbI KOpEHb U3 CTEIICHH.

. BriHecenne MHOXMTeENs 3a 3HaK KOpHs. BHeceHne MHOUTeNs 1moJ 3HaK kopHs. [IpeobpasoBanue
BBIPAXKEHHUI, COAEPKAIIMX KBAJAPATHBIE KOPHU.

Kesaopammnuie ypagnenus.

. Henonnsle kxBagpatHele ypaBHeHHsA. DopMmyna KOpHEW KBaIpaTHOIO ypaBHEHHM:A. Pemenue 3amad c
IIOMOIIIBIO KBAAPATHBIX YypaBHeHuUlU. Teopema Buera.

. Pemenue apoOHBIX panMOHANBHBIX YypaBHEHUU. PemeHme 3amad ¢ MOMOIIBIO parMOHATBHBIX
YPaBHECHUU.

Hepasencmea ¢ 00HOU nepemMeHHOU U UX CUCIeMbl*.

. UucnoBble HepaBeHCTBA U uX cBoiicTBa. CI0XKEHHME W YMHOXEHHUE YHCIOBBIX HEPABEHCTB.
[TorpemHoCTh U TOUHOCTH MPUOIIHIKEHUS.

) [Tepecedenne n o0beIMHECHNE MHOXKECTB. UNCIOBBIE TPOMEXKYTKU. Pelienre HepaBeHCTBA ¢ OJTHOM

NepeMEHHON. Pelenne cucTeM HEPAaBEHCTB C OJHOW MTEPEMEHHOM.
Cmenens ¢ yenvim noxkazamenem. nemenmvl CMamucmuKu.

. OmnpeneneHue CTENEHM C LEIbIM OTPULATENbHBIM IOKa3zaTeneM. CBOWCTBA CTENEHU C LENBIM
nokaszareneM. CTaHAapTHBIN BUJ YKCIIA.
. Havanpuble cBeneHuss 00 OpraHM3alMM CTaTUCTUYECKMX HccienoBaHuil. COop M rpynmupoBKa

CTAaTUCTHYECKUX JAaHHBIX. HarmsnHoe mpencraBieHHe CTaTUCTHYECKOW wuHpopmanuu. Kpyrosbie
JyarpaMMsl, IOJUTOH, TUCTOTPaMMa.

TI'eomeTpus

YemuipexyzonbHuxu

) Onpenenenve yeTblpexyroibHuka. [lapannenorpaMmm u ero cBoiictBa. [Ipu3Haku mapamienorpamma.
. [TpsimoyronsHUK, poMO, KBagpaT U ux cBoicTBa. Teopema Daneca. CpenHsis TUHHUS TPEYTrOJbHUKA.

. Tpanenus. Cpenssis nuHug Tpaneuuu. [IponopuronanbHble OTpE3KH. 3aMeyaTebHbIE TOUKH B
TPEYTrOJbHUKE.

Teopema I[lugacopa

o Kocunyc yria. Teopema [Tudaropa.

. HepaBenctBo tpeyronbHuka. Ilepnenaukynsp u HakioHHas. COOTHOLIEHUE MEXAY CTOPOHAMH U
yrilaMH B NIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA. 3HAUEHHUs CUHYCA, KOCUHYCa, TAHT'€HCAa U KOTaHTeHca

HEKOTOPBIX YIJIOB.

Jlexapmosbl KoopOunamel HA NAOCKOCMU*

. [IpssmoyronpHas cucrtemMa KoopAMHAT Ha niuockocTu. KoopauHartel cepennHbl oTpe3ka. Paccrosinue
MEXIy TOUKaMH. Y paBHEHUs NPSIMON U OKPYKHOCTH. KOOpAMHATEI TOUKHU MEPECEUEHUS] MPSIMBIX.
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. Pacnonoxxenue npsiMoil OTHOCHUTENIBHO CUCTEMbI KOOPAMHAT. YTI0BON KO3 (UIIMEHT B ypaBHEHUE
npsmoii. ['paduk nuneitHoit Gpynkuun. [lepeceuenue npsiMoil ¢ OKPYKHOCTBHIO.

. CuHyc, KOCUHYC, TaHT'€HC M KOTaHTeHC Juis Jtoboro yria ot 0° go 180°.
Heuocenue
) JBrxenue u ero coiicrea. CUMMETpUS OTHOCUTENBHO TOYKU. CUMMETPHUST OTHOCUTEIBHO MPSIMOiA.

[ToBoport. [TapannensHblil epeHoc U ero cBoiicTBa. CoHANpaBIeHHOCTh MONYyNpsiMbIX. PaBeHcTBO uryp.
Bexmopuwi

o Bekrop. AGcontoTHas BeIMYMHA U HallpaBlieHHe BekTopa. PaBeHcTBO BekTopoB. KoopauHaTe
BekTopa. CinoxxeHue BeKTopoB. CI0XKEHHUE CHIL.
o YMHOXEHHE BEKTOopa Ha 4Hucio. Pa3znoxkeHne BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.

CkassipHOe Ipou3BejeHue BEKTOpOB. Pa3noxkeHne BEKTOpa M0 KOOPAUHATHBIM OCSIM.

Conepxanne kypca matematuku 9 KJIACC (naThiii roa o0yuyeHUusi HA YPOBHEe OCHOBHOIO 001ero
oO0pa3oBaHus)

Aareopa

Ksaopamuunas ¢ynxyus

. Oynkuus. O61acTh onpeaenaeHus u 00macTs 3HaueHn GyHkuu. CBocTBa QYHKIINH.

. KBanparsbiil TpexuneH. PasiioxxeHue KBaJpaTHOrO TPEXWIEHAa HAa MHOMKUTEIIN.

. Oynknus y = ax? Ipaduxn Gynxmuit y= ax® + nu y=a(x-m)?. [TocTpoenue rpaduka KBagpaTHIHOIM
GbyHKINH.

) ®Oyukuust y = x". Kopens n-it crenexn.

Ypaenenus u nepasencmea c 00noll nepemennol

. Ilenoe ypaBHeHHME U ero KOpHHU. J[poOHBIE pannoHaIbHBIE YpaBHEHUSI.

. Pemenne HEpaBeHCTB BTOPOM CTEIEHHU C OJHOM IIEPEMEHHON. Pemenne HepaBeHCTB METOIOM
WHTEPBAJIOB.

VYpaenenus u nepasencmea c 08yms nepemernHviMu

. VYpaBHeHHE C JIByMs TIEpeMEHHBIMH U ero rpaduk. ['paduyeckuii crmocod pemeHHs CHUCTEM

ypaBHeHHU. PeneHne cucteM ypaBHEHUN BTOPOU CTEeNEHU. Pemenne 3a1ad ¢ MOMOIIbIO0 CHCTEM ypaBHEHUM
BTOPOM CTETECHHU.

. HepaBenctBa ¢ nByms nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C JIBYMsI IIEPEMEHHBIMHU.
Apughmemuueckaa u ceomempuueckas npocpeccuu

) [TocnenoBarenbHOCTH. Apudmernueckas mnporpeccus. DopMmyrna N-ro ujaeHa apuPMETHIESCKON
nporpeccuu. CymMMa nepBbIX N WICHOB apu(pMeTHIECKOi Tporpeccumu.

) I'eomeTpuueckas nporpeccusi. Dopmyna N-ro yjieHa reoMmerpuueckoi nmporpeccur. Cymma nepBsix N
YJIEHOB I'€OMETPUUYECKOI IPOrpeCCUn.

Dnemenmul KOMOUHAMOPUKY U MEOPUU 8ePOAMHOCT el

) [Tpumepsr komOMHaTOPHBIX 3amad. [lepectaHoBku. Pasmemenus. CoderaHus.

. OTHOCHTENBbHAS YacTOTa CIIY4ailHOro coObITHSA. BeposSTHOCTH PaBHOBO3MOXKHBIX COOBITHH.
T'eomeTpusn

Ilooobue gpueyp

[ToHsiTHE O TOMOTETHH U TOO0MH PUTYD.

. [IpusHak mogoOust TpeyrodbHUKOB MO ABYM yriaM. IIpu3Hak mogoOust mo AByM CTOpPOHAM U yriy

Mexay HuMmH. IIpu3Hak nmogo0usi TPEyroJabHUKOB 1O TpeM cTopoHaMm. I[lomoOGue mnpsIMOYroNBHBIX
TPEYTrOJIbHUKOB.

. VYriabl, BOUCaHHBIE B OKPYKHOCTh. [IponopuoHaIbHOCTh OTPE3KOB XOPA M CEKYUIUX OKPYKHOCTH.
W3mepeHue yrios, cBA3aHHBIX C OKPYKHOCTBIO.

Pewenue mpeyzonvnuxos

. Teopema cunycoB. Teopema kocuHycoB. COOTHOLIEHHME MEXJy YriaMH TpPEyrojibHUKa M
MPOTUBOJIEKAIUMHI CTOPOHAMHU. Pelienne TpeyrojabHUKOB.

MmnozoyzonvHuku

. Jlomanasi. Beinmykiable MHOTOYrojabHUKU. [IpaBuiibHbIE MHOTOYTOJbHUKUA. DOpMYIBI I panyCcOB
BIUCAHHBIX U OMUCAHHBIX OKPYKHOCTEH MPaBUIbHBIX MHOTOYT'OJIbHUKOB.

. [TocTpoeHne HEKOTOPBIX MPABUIBHBIX MHOI'OYTOJbHUKOB. BrucaHHble U ONMMCaHHBIE MPaBUIbHbBIE

YeThIpexyroiabHUKU. [lomoOue mpaBUIBHBIX BBIMYKIBIX MHOT'OYTOJBHUKOB. [InMHa okpyxHOCTH. Pannannas
Mepa yria.
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ITnowaou guzyp”

o [Tonstue mmomanu. Ilnomanes  npsmoyronpHuka. Ilmomane  TpeyroiapHuka. [liomans
napauienorpamMma. Ilnomane Tpanenuu.
) @opMynbl sl paiuycOB BIMCAHHOW M ONHCAHHOW OKpYyXHOCTel TpeyroinbHuka. Ilnomans

nono0ubIx puryp. [momann kpyra.

Pacnpenenenune ydeOGHOro Marepuajna 1o rogaM OOyYEHHs MOXKET BapbUpPOBATHCS B 3aBUCUMOCTH OT
BBIOpaHHOr0 0Opa3oBarenbHOll opranusanueit Y MK.

IIpumepHbie  BHABI  JaedATelbHOCTH  oOywaromuxca ¢ 3IIP, o0ycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHbIMH NOTPeOHOCTAMH M o0ecneYMBalOUIUe OCMBICICHHOE OCBOEHHME COJdEpPKAHMU
o0pa3oBaHus no npeaMery «MaTtemMaTHKa»

ConeprxaHue BUIOB JesTeabHOCTH oOywaromuxcs ¢ 3[IP onpenensercsa ux ocoObiMu 00pa3oBaTesIbHBIMU
norpedHocTsamu. [Tomumo mupoko ucnonbzyembix B OOII OOO obmux mist Bcex 00y4aroUIMXCsi BHJIOB
NEeSTENbHOCTH CJEAYyeT YCWIMTh BHJABI JEATEIbHOCTH, CHelu(HUUHBIE [ JAaHHON KaTeropuu JIeTei,
o0ecreunBaroe OCMBICIEHHOE OCBOCHHUE CO/IepKaHUs 00pa30BaHus 110 MIPEMETY: YCUIIEHUE IPEIMETHO -
MPaKTUYECKONW NEeATETbHOCTH C aKTUBHM3aLlMEeH CEHCOPHBIX CHCTEM; YepeJOBaHHWE BHJIOB JESATEIbHOCTH,
3aIeHCTBYIOIMX pa3IMYHbIe CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuajia C OMNOpOM Ha aJropuTM;
«TIOLIAarOBOCTh» B M3YYEHUM MaTepuaja; MCIOIb30BAHME JOMOIHUTEIbHOW BU3YyalbHOM OMOPHI (CXEMBI,
1abJI0HbI, OMOpPHBIE TAaOJIHUIBI); PEYEBOM OTYET O IMPOLECCe M pe3yibTaTe AESTEIbHOCTH; BBINOJIHEHUE
CHeIMaTbHbIX 3a/laHUi, 00eCIeunBaIOIINX KOPPEKIHUIO PEryIALUN yueOHO-103HaBaTEIbHOMN J1eATEIbHOCTH
U KOHTPOJIb COOCTBEHHOT'O pe3yJIbTaTa.

[IpumepHas TemaTuueckas U TepMHHOIOruueckas jekcuka coorserctsyer OOII OOO.

Hnst obydaromuxcst ¢ 3IIP cymecTBEHHBIM SIBISIOTCA MPUEMBl pabOTHI C JIEKCHYECKHMM MaTepHajoM IO
npeamerty. IlpoBoautcs cnenunanbpHas padoTa 1O BBEACHUIO B AKTHBHBIM CIIOBaph 00yYaroumuxcs
COOTBETCTBYIOIIEH TepMHHONOTHH. [3ydyaemble TEPMHUHBI BBOIATCA HA IOJMCEHCOPHOW OCHOBE,
oOs3aTenbHA BHU3yaJlbHAs MOAJAEPXKKA, AITOPUTMBI pabOTHI C ONpPEAENIEHHEM, OIOPHBIE CXEMBI JUIs
aKTyaJn3allu TEPMUHOJIOTUH.

IIpuMepHBbIe KOHTPOJbLHO-H3MEPUTEIbHbIE MaTepHAJbI

5 KkJIace

B pa6oueit mporpamme npenycMotrpero 10 KOHTpOJIBHBIX paboT 1Mo TeMaM:

Konmponvnas paboma Ne 1. Tema. HarypansHble uncna.

Koumponvnaa paboma Ne 2. Tema. CnoxxeHue ¥ BBIYUTaHUE HATYpaJIbHBIX YHcel. YuciaoBbeie 1 OyKBEHHBIE
BeIpakeHUus1. DOpMYyIIBL.

Konmponvnas paboma Ne 3. Tema. YpaBaenue. Yroy. MHOTOYTOJIbHUK.

Koumponvnaa paboma Ne 4. Tema. YMHOXKEHHE U JeNCHHE HATYpajdbHbIX uncesl. CBONCTBa yMHOXKECHHS.
[Topsimok meiicTBUI B YACIOBBIX BBIPAXKEHUAX.

Konmponvnas paboma Ne 5. Tema. Jlenenne ¢ octarkoM. [lmomans npsmoyroiasHuKa. [IpsiMoyroasHBIN
napasuiesnienumnen u ero oorem. KoMmOnHaTOpHBIC 3a7a4H.

Koumponvnas paboma Ne 6. Tema. OObBIKHOBEHHBIE JPOOH.

Koumponvnaa paboma Ne 7. Tema. [lonarue o necaruunoit npoou. CpaBHEeHHUE, OKpYTIICHUE, CIOXKEHUE U
BBIYMTAHUE IECATHYHBIX IPOOCH.

Koumponvnaa paboma Ne 8. Tema. YMHOKEHHE U JeNeHUE NECATUYHBIX apo0eii. Apudmerndeckue
JEHCTBUSA C JECATUUYHBIMU APOOSMH.

Konmponvnas paboma Ne 9. Tema. Cpennee apudmerundeckoe. [IporeHTsI.

Koumponvnas paboma Ne 10. Tema. toroast KOHTpoJabHas padora.

6 ki1ace

B paboueii nporpamme nmpeaycMoTpeHo 12 KOHTPOJIBHBIX paboT MO TeMam:

Konmponvnas paboma Nel. Tema. JlenuMoCTh HaTypajabHbIX YUCE.

Konmponvnas paboma Ne2. Tema. CpaBHEHHUE, CIIOKEHHE M BBIYUTAHUE IPOOCH.

Koumponvnas paboma Ne3. Tema. YMHOXeHHE APOOEii.

Koumponvnas paboma Ne4. Tema. Jlenenue apooeil.

Koumponvnaa paboma Ne5. Tema. OtHomeHus u nponopuuu. [IpoieHTHOE OTHOIIEHHUE ABYX YHCEIL.
Konmponvnas paboma Ne6. Tema. [Ipamas u oOpaTHasi mponoOpLUUOHAIbHBIE 3aBUCUMOCTU. OKPYXKHOCTh U
Kpyr. BeposTHOCTB ciiydyaliHOTO COOBITHS.

Koumponvnas paboma Ne7. Tema. Paunonaneneie uncna. CpaBHEHHE pallMOHAIBHBIX YHCEN.
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Koumponavnas paboma Ne§. Tema. CroxxeHue v BBIYMTaHNE PAIlMOHATIBHBIX YHCE].
Konmponvnas paboma Ne9. Tema. YMHOXKEHUE U JI€JIEHHE PallMOHAIbHBIX YUCET.
Konmponvnas paboma Nel(). Tema. Penienre ypaBHeHHMI W 3a/1a4d ¢ TIOMOIILI0 YPaBHCHUH.
Konmponvnasa paboma Nell. Tema. IlepnenaukynspHble U HapajienbHble npsiMmbie. KoopaunarHas
MJIOCKOCTb.
Koumponvnas paboma Nel2. Tema. VIToroBasi KoHTposnbHast pabora.
7 KkIace
Auaredpa
B paGoueii nporpamme mpeaycMOTpeHO 8 KOHTPOJIBHBIX padoT MO TeMaM:
Konmponvnas paboma Nel. Tema. Beipaxkxenus. Toxnectsa.
Konmponvnas paboma Ne2. Tema. YpaBHEHHUS C OJJHON IEPEMEHHOM.
Koumponvnaa paboma Ne3. Tema. DyHKUMHN U UX IpapUKHU.
Koumponvnas paboma Ne4. Tema. CreneHb ¢ HaTypaJbHBIM TMOKa3aTeleM.
Koumponvnas paboma Ne5. Tema. MHOTOYIICHBI.
Koumponvnas paboma Ne6. Tema. @opMyIibl COKpPAIIEHHOTO YMHOXEHHUSI.
Koumponvnas paboma Ne7. Tema. Cuctembl TMHEWHBIX ypaBHEHUH.
Koumponvnaa paboma Ne8. Tema. IToroast KOHTpoibHas padoTa.
I'eomerpust
B paGoueii mporpamme mpeaycMOTPEHO 6 KOHTPOJIBHBIX padoT MO TeMaM:
Konmponvnas paboma Nel. Tema. OCHOBHbIE T€OMETPHUUECKUE CBOMCTBA MPOCTEHUIINX (QUTYD.
Koumponvnaa paboma Ne2. Tema. CMeXHBIE U BEPTUKAIbHBIE YIIIBI.
Konmponvnas paboma Ne3. Tema. IlpuzHaku paBeHCTBa TPEyrOJIbHHUKOB.
Koumponvnasa paboma Ne4. Tema. Cymma yriioB TpeyrojibHHKA.
Konmponvnas paboma Ne5. Tema. I'eomerprudeckre IOCTPOSHUS.
Konmponvnas paboma Ne6. Tema. toroBas KOHTposibHas pabora.
8 ki1acc
Anreopa
B paboueii mporpamme npemxycmorpeHo 10 KOHTPOIBHBIX padoOT MO TeMaMm:
Konmponvnas paboma Nel. Tema. CokpalieHue, CI0)KeHHE U BRIYUTAHUE alTeOpanvdecKux Ipooei.
Koumponvnaa paboma Ne2. Tema. YMHOXKEHHE M JIeI€HHE, COBMECTHBIE ICHCTBUS C anreOpanyecKuMHu
IpOOSIMHU.
Konmponvnas paboma Ne3. Tema. KBanparasie KOpHH.
Koumponvnas paboma Ne4. Tema. CBoiCTBa KBaJpaTHBIX KOPHEH.
Konmponvnas paboma Ne5. Tema. KBagpaTHbie ypaBHEHHS.
Koumponvnaa paboma Ne6. Tema. YpaBHEeHUs, CBOAAIIMECS K KBaApaTHBIM. TEKCTOBBIE 3aJayH,
CBOJSILMECS K KBaJAPATHBIM.
Konmponvnas paboma Ne7. Tema. UncoBble HepaBEeHCTBA M KX CBOWCTBA.
Koumponvnas paboma No§. Tema. Jluneinple HepaBeHCTBA. CHCTEMbI JTUHEHHBIX HEPAaBEHCTB.
Konmponvnas paboma Ne9. Tema. CTeneHb C HENbIM MOKa3aTeIEM.
Kontponbsnas padora Nel(. Tema. iToroBast KoHTpoJibHas padoTa.
T'eomeTpusn
B paboueii mporpamme nmpeaycMOTpPEeHO 7 KOHTPOJIBHBIX padoT MO TemMam:
Koumponvnas paboma Nel. Tema. UeTbIpeXyrolbHUKH.
Konmponvnas paboma No2. Tema. Cpennss IuHUS TpeyroinbHUKa. CpenHss JTUHHUS Tpaleluu.
Konmponvnas paboma Ne3. Tema. Teopema Iludaropa.
Koumponvnas paboma Ne4. Tema. CoOTHOLIEHUS B IPSIMOYTOJIbHOM TPEYT OJIbHUKE.
Kontponbnas padora Ne5. Tema. JlekapToBbI KOOPAMHATHI HA TIOCKOCTH.
Konmponvnas paboma Ne6. Tema. Bektopsl.
Konmponvnas paboma Ne7. Tema. toroBas KOHTposbHasi pabora.
9 kJs1acc
Auaredpa
B paboueii nporpamme npeaycMOTpeHO 7 KOHTPOJbHBIX pa0OT MO TeMaM:
Koumponvnas paboma Nel. Tema. @yHKUUU U UX CBOMCTBA, KBaJPaTHBIM TpEXUJIEH.
Konmponvnas paboma Ne2. Tema. KBaapatuunas QyHKUHS U ee rpaduk.
Konmponvnas paboma Ne3. Tema. YpaBHEHHS U HEPABEHCTBA C OJAHOM MEpEeMEHHOM.
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Koumponvnaa paboma Ne4. Tema. YpaBHEHHUsI 1 HEPAaBEHCTBA C JIBYMS I€PEMEHHBIMHU.
Konmponvnas paboma Ne5. Tema. ApudmMerrndeckas mporpeccusl.
Konmponwvnas paboma Ne6. Tema. I'eomeTpudeckast mporpeccus.
Kontponbsnas pabora Ne7. Tema. UtoroBas koHTposibHas paboTa.
I'eomeTpusn

B paboueii nporpamme mpenycMOTpPEeHO 7/ KOHTPOJBHBIX paboT Mo Temam:
Konmponvnas paboma Nel. Tema. IlonoOue duryp.

Konmponvnas paboma Ne2. Tema. Yriipl, BIUCAaHHbIE B OKPYXHOCTb.
Konmponvnas paboma Ne3. Tema. Pelienue TpeyrojibHHKOB.
Konmponvnas paboma Ne4. Tema. MHOTOYT OJTbHUKH.

Konmponvnas paboma Ne5. Tema. [lnomanm MHOTOYTOJIbHUKOB.
Konmponvnas paboma Ne6. Tema. I[lnomans Kkpyra v €ro 4acTei.
Konmponvnaa paboma Ne7. Tema. IToroBast KoHTposibHas paboTa.

IIpomMexxyTOUHAsI aTTECTAIUS [TPOBOIUTCS B COOTBETCTBUU ¢ «IlosoxeHueM o ¢popmax, IEpUOIUIHOCTH
1 INOPAJAKE TCKYHIETO KOHTPOJIAA YCIICBAECMOCTH U HpOMe)KYTOqHOﬁ arrecrangun O6yanOHII/IXC5I 110 OCHOBHBIM
obmeoOpazoBaTeIbHBIM MpOrpaMMamM» B (hopMe UTOTOBOM KOHTPOJBHOU paboThl B Mae MecsIe.

IIpoBepka 3HAHUI, yMeHMIi 1 HABBIKOB YUAlIUXCS 10 MaTeMaTHKe

3HaHWs, YMEHHS W HaBBIKM Y4YalIMXCS IO MaTeMaTHKE OIICHWBAIOTCS IO pe3yjbTaram

WHIUBUIYATHHOTO U (POHTAIBHOTO OMPOCA YYANIUXCS, TEKYIIHX U UTOTOBBIX MHUCHhbMEHHBIX PadoT.
1. OueHka yCTHBIX OTBETOB
«5» CTaBUTCS YUYEHUKY, €CIIH OH:

- JlaeT TpaBUJIbHBIC, OCO3HAHHBIE OTBETHI HA BCE IOCTABJICHHBIC BOMPOCHI, MOXET IOATBEPAUTH
MPaBWILHOCTH OTBETA MPEAMETHO-TIPAKTUUESCKUMHU JICHCTBUSIMHU, 3HAET W YMEET MPUMEHSThH MpaBuiIa, yMeeT
CaMOCTOSITEIIFHO OTIEPUPOBATh H3YICHHBIMUA MaTEMaTHUYECKUMU TPEICTABICHUSIMU;

- yMEeT CaMOCTOSTEIbHO WJIM C MHHUMAJIBHOW IOMOIIBIO YYHUTENs TMPAaBUIBHO pemarh 3aaady,
OOBSICHUTD XOJT pEIICHHUS;

- YMEeT MPOU3BOIUTH U OOBSCHATH YCTHBIC W MHUCHbMECHHBIC BBIYMCIICHUS;

- TMPaBUIBHO Y3HAET M HA3BIBAe€T reOMeTpUYeckue (UTYPHI, UX DJIEMEHTHI, IMOJOXKEeHHe (UTYp MO
OTHOIIICHUIO JPYT K IPYTY Ha ITIOCKOCTH U B MMPOCTPAHCTBE;

- TPaBUJIBHO BBHIMOJHSIET PabOTHl MO W3MEPEHHUIO W YEPUYCHHIO C IIOMOIIBI0O H3MEPUTEIBHOTO U
YEePTEHKHOT'0 HHCTPYMEHTA, YMEET OOBSICHUTH TOCIIEA0BATEILHOCTh PA0OTHI.

«4» CTaBUTCS YYECHUKY, €CITH €r0 OTBET B OCHOBHOM COOTBETCTBYET TPEOOBAHUSAM, YCTAaHOBJICHHBIM IS
ollcHUBaeMoW paboTHI Ha «5», HO:

- NP OTBETE YYEHHK JIOMYCKAET OT/ACIIbHbIC HETOYHOCTH, OTOBOPKH, HYXKJIACTCS B JOMOJIHUTEIHHBIX
BOIIPOCAax, MOMOTAIOIINX €My YTOYHUTH OTBET;

- IPY BBIYMCJICHUSIX, B OTACIBHBIX CIIy4asX, HY)KIAeTCS B TOTOJTHUTEIbBHBIX TPOMEKYTOYHBIX 3aMTHUCIX,
Ha3BaHUU MPOMEKYTOUYHBIX PE3yJIbTATOB BCIYX, ONOpE Ha 00pa3bl peaibHbIX MPEIMETOB;

- TIPH PEIICHWH 3aJa4 HYKJIaeTCS B JOMOJIHUTEIBHBIX BOIPOCAX YUUTENsSA, IOMOTAOIIUX aHAIU3Y
MPEeUTOKCHHOH 3a1a4M, YTOYHSHHIO BOIIPOCOB 3a/1a4u, O0bICHEHUIO BHIOOpA ACHCTBHI;

- C HC3HAYUTEIIbHON MOMONILIO TPAaBUJIBHO Y3HACT M HA3bIBAET T€OMETPUYSCKUE QUTYPBI, UX DIIEMEHTHI,
MoJIOKeHUEe (GUTYpP Ha TIIOCKOCTH, B IPOCTPAHCTBE, M0 OTHOIICHHUIO IPYT K APYTY;

- BBITIOJIHACT PA0OTHI 10 M3MEPEHHUIO U YEPUYCHHIO C HEJOCTATOYHOH TOYHOCTBIO.

Bce Hemodersl B paboTe YYEHHMK JIETKO HCIPABISET NPU HE3HAYUTEIBHOHW TOMOIIU yYHUTENs,
COCPEI0TAYMBAIONICTO BHHMAaHUE YYCHHMKA Ha CYIIECTBEHHBIX OCOOCHHOCTSAX 3aJaHUs, IMpPUEMaxX ero
BBITTOJTHEHHMS, CITOco0ax 0ObsiCHeHHs. Ecin y4eHUK B X0JI¢ OTBETA 3aMe4YaeT U CaMOCTOSATEIbHO HCIIPABIISICT
JOMYIICHHBIE OMIMOKH, TO €My MOXKET OBITh ITOCTaBJICHA OTMETKA «5».

«3» CTAaBUTCSl YUCHUKY, €CII OH:

- TPU HE3HAYMTEIHbHON MOMOIIM YYUTENS MJIM yYalluXcs Kiacca JaeT MpaBUJIbHBIC OTBETHI Ha
MOCTaBICHHBIC BOMMPOCHI, HOPMYIUPYET NMPaBUIIa, MOXKET UX TPUMEHSTH;

- MPOU3BOAUT BBIYMCIICHUS C OMOPOH Ha pa3iIWYHbIE BUJBI CUETHOI'O MaTepuiaja, HO C COONI0JAeHUEM
aNrOpUTMOB JIENCTBUH;

- IOHUMAET W 3aIMCHIBACT MOCIe OOCYXKJEHHUS PEeIIeHUEe 3aJaud TOJ] PYKOBOACTBOM YUHUTEIS,
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- Y3HaeT U Ha3blBaeT reoMeTpuueckue (UTypbl, UX 3JIEMEHTHI, II0J0XKEHUE (UIYyp Ha IUIOCKOCTU U B
IPOCTPAHCTBE CO 3HAYUTEIbHON MOMOUIBIO YUYMTENsI MJIM ydalUuXcCs, WM C UCIIOJIb30BAaHUEM 3amuceil u
yepTekell B TeTpajsix, B yueOHUKaX, Ha TabJIMLax, C HIOMOIIbIO BOIPOCOB YUUTENS;

- TMPaBWIbHO BBINOJHSAET M3MEpPEHHE M UYepyeHUEe Iocie IPeABAPUTENbHOTO 00CYXKIEHUs
I10CJIEI0BATEIBbHOCTH PabOoThl, JEMOHCTPALIMY IIPUEMOB BbIIIOJIHEHUS.

«2» CTaBUTCS YUYEHHUKY, €ClI OH OOHAapyXKMBaeT He3HaHUe 0oJbIIel YacTH NPOrpaMMHOI0 MaTepuana, He
MOXET BOCIIOJIb30BATHCS TOMOILBIO YUUTEIS, IPYTUX ydalUXCsl.

IInceMeHHasi npoBepKka 3HAHWN, YMEHUIl M HABBIKOB YYalIuXcsl

VYyutenb mpoBepsieT U OLIEHMBAET BCE NMHUCbMEHHbIE paboThl ydammuxcs. IIpu oneHke mUCbMEHHBIX
paboT MCHONB3YIOTCSI HOPMBI OLIEHOK MUCbMEHHBIX KOHTPOJBHBIX pabOT, MPU 3TOM YUUTHIBACTCS YPOBEHb
CaMOCTOATENIbHOCTU yY€HHKa, 0OCOOEHHOCTH €ro pa3BUTHS.

ITo cBoemy conep>kaHHIO0 NMUCbMEHHBbIE KOHTPOJIbHBIE PabOTHI MOTYT OBITH OJHOPOJHBIMHU (TOJBKO
3a/la4yl, TOJIBKO IIPUMEPHI, TOJIBKO ITOCTPOCHUE reoMeTpUUYEeCKUX GUryp u T.1.) 1160 KOMOUMHUPOBAHHBIMU —
9TO 3aBUCHUT OT I[eJIU paboThl, KJacca U 00beMa MpoBepseMOro MaTepuaia.

O6beM KOHTPOJIBHOM pabOThl JOIKEH OBITh TAKMM, YTOOBI HAa €€ BBINOJIHEHUE ydaIluMcs TpeOOoBaIoCh:
B IV-IX knaccax — 35-40 MuHyT, pruyYeM 3a yKa3aHHOE BpeMs ydalluecs OJKHBI HE TOJHKO BBITIOJHHUTH
paboTy, HO yCIIETh €€ IPOBEPHUTh.

IIpn omeHke HmUCbMEHHBIX pabOT ydamMxcs IO MaTreMaTuke rpy0oil ommOKoH clielyeT CUYuTaTh:
HEBEPHOE BHIIIOJIHEHHE BBIUUCIEHUN BCJIEAICTBHE HETOYHOIO IPUMEHEHUS NTPAaBUJI, HEIIPAaBUIIbHOE PEIlIeHHE
3a7au (HENpaBWIbHBIM BBIOOp, MPOIYCK JEHCTBUMN, BBIOJHEHWE HEHYKHBIX JIEHCTBUH, MCKa)KCHHE CMBICIIA
BOIPOCA, MPHUBJICYECHNE TOCTOPOHHUX WM TOTEeps HEOOXOJMMBIX YHCIOBBIX JAHHBIX), HEYMEHUE MPaBUIBHO
BBIIIOJIHUTH U3MEPEHUE U TIOCTPOCHUE T€OMETPHUIECKUX (DUTYD.

HerpyOpiMu ommOKaMu CUMTAIOTCS: OIIMOKH, JONYIIEHHBIE B TPOIECCE CHUCHIBAHMUS YHCIOBBIX
NaHHBIX (MCKa)XCHHE, 3aMEHa), 3HAKOB apu(METHUECKUX NEHCTBUHN, HApyIIeHUE B (OPMYIHPOBKE BOIIPOCA
(oTBeTa) 3a7ma4M, NPaBUILHOCTH PACHOJIOKEHUS 3aMKCcel, yepTekeil, HeOoIbIIast HETOYHOCTh B U3MEPEHUH
U YepUYCHUN.

OrneHka He CHM)KAeTCs 3a rpaMMaTHYeCKHUe OUIMOKH, TOMyIIeHHbIe B paboTe. VckioueHne cocTaBisioT
CllydaW HaIMCaHUS TeX CJIOB U CIOBOCOYETAHUH, KOTOPHIE MHUPOKO HCIOIB3YIOTCS Ha YpOKaxX MaTE€MaTUKHU
(Ha3BaHMUS KOMIOHEHTOB U PE3YNbTATOB JACHCTBUHN, BETUUYHH H JIp.).

[1pu oneHKe KOMOMHUPOBAHHBIX paboT:

«5» cTaBHTCS, €cli BCsl paboTa BRITIOTHEHA 03 OIHU00K.

«4» cTaBUTCS, €CI B pab0Te UMEIOTCS 2-3 HeTpyOBIe ONTUOKH.

«3» CTaBUTCS, €CIM PELIEHbl MPOCTHIE 3aJa4M, HO HE PEIIeHa COCTaBHAs, WJW peIIeHa OJHA U3 JIBYX
COCTaBHBIX 3a/1a4, XOTS OBl C HErpyObIMH OmMOKaMH, MPAaBUIBLHO BBINIOJHEHA OOJbINas 4acTh IPYTHUX
3alaHuM.

«2» CTaBUTCSA, €CIM HE PELICHbl 3a/Jadyd, HO CJIeJaHbl IMOIMBITKM HMX PEHINTh U BBHIIOJHEHO MEHEe
MOJIOBUHBI APYTUX 3aJaHUI.

[Ipu ouenke paboT, COCTOSMIUX M3 MPUMEPOB U JIPYTUX 3aJaHUM, B KOTOPHIX HE IPELyCMaTpUBACTCS
pelIeHue 3a1a4:

«5» CTaBUTCS, €CJIM BCE 3a/IaHUS BBITIOJIHEHBI IIPABUIBHO.

«4» cTaBUTCS, €CIIA JOMYIIeHbI 1-2 HerpyOble OIIMOKH.

«3» CTAaBHTCS, €CIIU JONYIIeHbI 1-2 rpyOble omuoku min 3-4 HerpyObIe.

«2» CTaBUTCS, €CIIH NOMYIIEHBI 3-4 rpyOble OMIHMOKHU U Pl HETPYOBIX.

[Ipu ounenke paboT, COCTOSMIMX TOIBKO U3 33/1a4 C TEOMETPUUYECKUM COJIepKaHNeM (peIIeHHe 3a7a9 Ha
BBIYHCIICHHE TPaJyCHOM Mephl yrioB, IJolaaeid, o0beMoB U T.A., 3aJa4 Ha U3MEpPEHUE M MOCTPOCHHUE U
Ip.): «5» cTaBUTCS, €CIIM BCE 3aJa4H BHITIOJHEHBI TPABUIBHO.

«4» craBUTCS, eciau JomyuieHbl 1-2 HerpyOble OmMOKHM MPU pEUICHUH 3a7a4 Ha BBIYUCICHHE HIIU
U3MepEeHHe, MOCTPOCHHE BBHIITOIHEHO HETOCTATOUYHO TOYHO.

«3» CTaBHUTCS, €CIM HE pellleHa OJHAa M3 JABYX-TPeX 3a/Jay Ha BBIYHCICHHE, €CIH MPU H3MEPEHUHU
JOMYIIEHbI HEOOJIBIINEe HETOYHOCTH; MOCTPOSHUE BBHIMOJHEHO MPAaBHJIBHO, HO JOMYHIEHBl OIIMOKHU TpHU
pa3MelleHUH YepTexKeil Ha iucTe Oymary, a Takxke Npyu 0003HAUEHUU T€OMETPUUYECKUX (PUryp OyKBaMH.

«2» CTABUTCS, €CIIU HE PELICHBI JBE 3a/1a4l Ha BHIYMCICHUE, TOTYYeH HEBEPHBIH pe3ynbTaT IpH U3MEPEHUHN
UJIM HapylLIeHa MOCIe0BaTeIbHOCTh IOCTPOEHUS T€OMETPUUECKUX (PUTYD.
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IIpomMekyTouHasi aTTecTamusi MNOpoBOAUTCS B cooTBeTcTBUM ¢  «llomoxkennem o d¢opmax,
NEPUOANYHOCTH M MOPSIJKE TEKYIIEro KOHTPOJISI YCIHEBAEMOCTH W NPOMEXKYTOYHOW aTTEecTaluu
00y4aroIIMXCs MO0 OCHOBHBIM 00111€00pa30oBaTeIbHBIM MpOrpaMMam» B GopMe HTOTOBOM KOHTPOJIbHOM
pa0doThI B Mae MecsIie.

BocnurtarensHplil MOTEeHIIMANT ypoka «MaTeMaTHMKW» peaau3yercs depes:

® YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUU MEXKJYy YUYHUTEIEM M €ro YYeHHKaMH, CIOCOOCTBYIOUIUX
MO3UTUBHOMY BOCHPHUATHIO YYalIMMHCS TpeOOBaHUW M MPOCHO y4YUTENs, MPUBJICYCHUIO UX BHUMAHHUS K
obOcyxkmaemMoil Ha ypoke HH(pOpMaIuy, aKTUBU3AIUY UX TTO3HABATEILHON NEATEIbHOCTH;

e no0yXJeHUE MKOJILHUKOB COOJII0IaTh Ha ypOKE OOUIENPUHATHIE HOPMBI TTOBEICHUS, TIPpaBuiia OOIeHUS
CO CTapmuMH (YYUTENIMH) M CBEPCTHUKAMH (IIKOJHHUKAMH), MPUHIUIBI y4eOHOW IUCHUIUIMHBI H
caMOOpraHu3alnH;

® [pUBJICYCHHUE BHHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha YpPOKax SBIICHUH,
opraHu3anus ux paboThl C MOJy4aeMoOl Ha YPOKE COUHMAIBHO 3HAYMMOW MH(OpManueld — HHUIUUPOBAHUE
ee oOCyXIeHHs, BHICKA3bIBAHUS YYAIIMMHUCS CBOETO MHEHHS MO €€ IMOBOAY, BHIPAOOTKH CBOEro K HeH
OTHOIIICHHUS;

® JEMOHCTpPAIMI0O JIETAIM TMPUMEPOB OTBETCTBEHHOr'O, TPAXXJAHCKOTO TMIOBEACHUSA, MPOSBICHUS
YEeIOBEKOMIOO0UsT W A00pOCEepAeYHOCTH, TOAOOpP COOTBETCTBYIOIIMX TEKCTOB IS YTEHHWs, 3amad s
peuienusi, npoOJIeMHBIX CUTyaIlui 711 O0CYXISHHUS B KJIacce;

® IpUMEHEHHWE Ha YypPOKE HWHTEPAKTUBHBIX (opM paboTHl ydamuxcs: HWHTEIUIEKTYaIbHBIX UTD,
CTUMYJIUPYIOIHUX MO3HABATEIHFHYI0 MOTHBAIMIO IIKOJHHUKOB, TUIAKTHYECKOTO TeaTpa, IJe MOJydeHHBIE
Ha ypOKe 3HaHHS OOBITPBHIBAIOTCS B TeaTPAIbHBIX MMOCTAHOBKAX; MUCKYCCHH, KOTOPHIE NMAIOT y4YallHuMCS
BO3MOXHOCTh TTPHUOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOTO JHMAJIOTA; TPYIIOBON paboThl uin paboThl B
nmapax, KOTOpbI€ yJaT IMKOJHbHUKOB KOMaHIHON paboTe M B3aUMOJICHCTBHUIO C IPYTUMH JIETHhMU;

e BKJIIOUYCHHE B YPOK HWTPOBBIX TPOIEAYp, KOTOpPHIE MOMOTAIOT TOAAEpPKAaTh MOTHUBAIMIO AETEH K
MOJIYYCHUIO 3HAHWW, HaNaXMBAHHWIO TO3UTHBHBIX MEXJIMYHOCTHBIX OTHOUIEHWH B KJacce, MOMOTaroT
YCTaHOBJICHUIO JTO0OpOXKeIaTeIbHOH aTMOC(hEephl BO BpeMs YPOKa;

e OpraHu3anys HACTABHMYECTBA MOTUBHUPOBAHHBIX U APYIUPOBAHHBIX YUYAIINXCS HAJ UX HEYCIEBAIOIIUMHU
OZTHOKJIACCHUKAMHM, [AfOIero IIKOJIbHUKAM COLIMATbHO 3HAYMMBIA OINBIT COTPYJHHYECTBA W B3aW MHOU
MTOMOIIIH;

® VHULIHMHPOBAHUE M MOJAJEPIKKY HCCIEI0BATEIbCKONW AESITEIBHOCTH IIKOJBHUKOB B PaMKax pealn3anuu
MMHU UHIUBUYAIbHBIX U TPYNIOBBIX MCCIEIOBATENbCKIX MPOEKTOB, YTO JAaCT HMIKOJIHHUKAM BO3MOXXHOCTD
NpUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUS TEOPETHYECKOH MpoOIeMbl, HAaBBIK T€HEPUPOBAHUS U
odopmieHuss COOCTBEHHBIX HJEH, HABBIK YBaXXUTEIHHOTO OTHOIICHHS K YY>KUM HIEsAM, O(pOPMICHHBIM B
paborax  Opyrux  HccieloBaTeNei, HaBBIK NYONWYHOTO  BBICTYIUICHHS  Iepel  ayJuTOpHUel,
apryMEHTHUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHUSI.

Y4eOHO-MEeTOAUYECKHH KOMILIEKC

na yuumens:

. yaeOHnK Matemaruka 5 kinacc, Mepsnsak A.T'., [Tononckuii B.b., SIkup M.C.

. MeToauueckoe mocodue 5 kinacc, Mepsnsk A.I'., [Tononckuii B.B., Sxup M.C.

. JIUIaKTHYeCcKue MaTepuainsl S kinacc, Mepansak A.T'., [Tononckuii B.b., SAxup M.C.

. Pab6ouas terpaap Nel, Ne2 5 kmacc, Mep3nsak A.T'., [Tononckuii B.b., Sxkup M.C.
/na ooyuarowuxca: yaeonuk Maremaruka 5 kinace, Mepsnsk A.T'., [Tononckuii B.b., SIkup M.C.
DileKTPOHHOE conpoBoxaeHue Y MK:
Pecypcel Enunoit xomneknuu nudpoBeix obpasoBarenbHbix pecypcoB (http://school-collection.edu.ru/)
PaGoune terpamu B 1enoM ¢ yueOHHKOM COCTaBIISIIOT Y4€OHO-METOAMYECKHI KOMIUJIEKT M 3HAYUTEIHHO
yIy4IIal0T YCBOCHHE YYEOHOr0 MaTepHalia, a TAak)Ke MOBBIIIAOT YCIIEBAEMOCTh 00YyYaONUXCSl.
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