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AJATITUPOBAHHASI PABOYAS ITPOT'PAMMA
YYEBHOTI'O ITPEIMETA «MATEMATHKA»

AJJAIITUPOBAHHOM OCHOBHOWM OBPA30BATEJIBHOM ITPOI'PAMMBI
OCHOBHOTI'O OBIIEI'O OBPA30OBAHMS OBYYAIOIIUXCSI C

3AJIEPJ)KKOM IICUXUYECKOTI'O PA3BUTHS

Kuacce 5-9

O0mee KOIMYeCTBO YacoB 10 yueOHomy miany 680 (4 yaca B HEJIENIO,)

CocraBiieHa B COOTBETCTBUH ggaHTHQOBaHHOﬁ OCHOBHOM OGQaBOBaTeJIBHOﬁ
IIPOrpaMMOM OCHOBHOI'O 00Iero oOpa3oBaHus 00yYarOIIUXCS C 3aIePKKON ICUXUIECKOTO

pa3BUTHS

YyeOHnKu:

1)Bunenkun H.S., Xoxos B.U., YecnokoB A.C u ap.., yueOHHK B 2-X 4acTax Maremaruka 5
kiace, M.: IIpoceemenue, 2024r.

2) Bunenkun H.51., Xoxos B.J., UecHoko A.C u 1p.., yue6HuK B 2-X yacTsx Maremaruka 6
kiacc, M.: [Ipoceemienue, 20251,

3) Makaperues 10.H., Munmox H.I., HemkoB K.M. u gp. mox pex TemsxoBckoro C.A..
Maremaruka. Asrebpa 7 kiiacc, 6a30BbIi ypoBeHb, yueOHuK, M: [Ipocsemenue, 2024r.

4) Aranacsu JI.C., Byryzos B.®., Kagomues C.B. u mp., Maremaruxa. I'eomerpus 7-9 knacc,
6a30BbIif ypoBeHb, yueOHUK. M:IIpocBemenue, 2025 1.

5) Maxkaperaes [O.H., Munmox H.I, HemkxoB K.M. u gp. mox pex TemsxoBckoro C.A..
Maremaruxka. AnreGpa 8 kiace, 6a3oBbIif ypoBeHb, yuebuuk, M: ITpocBemenne, 2025t

6) Maxkaperues 10.H., Munmox H.I., Hemkor K.M. u ap. moxm pex Temsxosckoro C.A..
Maremaruka. Anre6pa 9 kimacc, 6a3oBblii ypoBeHb, yueOHUK, M: ITpocsemenue, 2024r.

7) U.P.Beicoukuit, U.B. Slmenko Marematuka. BepositTHocTs U craTucTHKA". Ba3oBBIi ypOBEHb.

Vuebuuk B 2-x yactsx. [lox pex. W.B. Smenko, M. "IIpocsemenue", 2025r.

Paccmorpena na 3acenanun [IIMO yunTelIe MaTeMaTuKu, HHOOPMATHKH U QU3HKH
(Ha3BaHKE METOIMYECKOTO 0OBEINHEHNS)
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IlosicHuTeILHAS 3alHCKA

Jannas apmanTupoBaHHas pabodyas MporpaMMa COCTaBlieHa C LEJbI0 IUIAHUPOBAHUS, OpraHU3aluy,
KOPPEKIIMK ¥ YIpaBjieHHs y4eOHBIM IPOIECCOM MO M3yYeHHIO yueOHoro mpeamera «MaremaTtuka» B 5-9
knaccax ' BOY COIII c. Pycckuii baiiryran.

HopMaTuBHO-IpaBOBbIe JOKYMEHTHI:

1. @epepanbnbiii  3akon ot 29.12.2012 Ne 273-®3 «0O06 oOpasoBamuu B Poccuiickoit
deneparumy;

2.  @epepanbHbIl  TOCYJAapCTBEHHBI  00pa3oBaTeNbHBIA  CTaHZApPT  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI, YTBEPXKICHHBIM TpUKa3oM MuHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoit
Oeneparm ot 17 nexadbps 2010 r. N 1897 (nmamee — ®I'OC ocHoBHOrO 00mIero oOpa3oBaHms);

3. VYcras 'BOY COIII c. Pycckuii baiityras;,

4. OcHoBHasi oOpa3oBaTenbHasi IporpamMmma OCHOBHOro obmiero obOpaszoBanuss ['BOY COII c.
Pyccknii baittyraH.

5. Maremaruka: nporpammsl: 5-9 kiaccel

VYuebublii npenmer «MaTeMaTHKa» BXOJUT B MHpeaMETHYI0 obnacth «MaremaTnka ¥ WH(DOpPMATHKAY.
OH cnocoOCTBYET pa3BUTHIO BBIUUCIUTENBHON KyJIbTYphl W JIOTUYECKOTO MBIIUICHHS, (OPMHPOBAHUIO
YMEHHsI TIOJB30BaThCSl AITOPUTMAMH, a TaKke NPUOOPETEHHUI0 NPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
nmoBceIHeBHOM xu3HU oOydaromuxcs ¢ 3[IP. YueGHbINi mpeamer pa3BUBAET MBIIUICHHE, MPOCTPAHCTBEHHOE
BoOOpakeHHe, (YHKIMOHAIBHYIO TPaMOTHOCTb, YMEHHUS BOCHPUHHUMATh M KPUTHUYECKU aHAJIU3UPOBATH
MH(OPMALIUIO, MPEICTABICHHYIO B PAa3JIMYHBIX (opMax.

[Iporpamma oTpaxaer coaepkanue oOyueHus mnpeamery «MaTeMaTHKay C  YY4ETOM  OCOOBIX
oOpa3oBarenbHBIX MOTpeOHOCTeN oOywaromuxcs ¢ 3[IP. OBnagenue y4deOHBIM mpeameToM «MaremaTukar
NPEICTaBIsIET ONpEeAETCHHYI0 CIIOKHOCTh i ydamuxcs ¢ 3[IP. ¥V oOyuatomumxcs c 3[IP nambGonee
BBIPQ)KEHBl OTCTaBaHHUS B PAa3BUTUU CIIOBECHO-JIOTHYECKUX ()OPM MBIIUICHUS, TO3TOMY aOCTpakTHbIE |
OTBJICYEHHbIE KAaTErOpUM MM TPYAHOAOCTYNHBI. B TOXe Bpems mpu crneuuansbHOM OOYYEHMM UIKOJIbHUKH
MOTYT BBINOJIHATH 3a/aHusl MO anroputMy. OHUM BOCHPHUHMMYMBBI K MOMOIIM, MOTYT BBINOJIHHUTH NEPEHOC Ha
aHAJIOTUYHOE 3aJlaHhe YCBOEHHOTrO crocoba pemeHus. CHIDKEHHE Pa3BUTHA MBICIUTENBHBIX ONEpalnuid U
3aMEIJICHHOE  CTAaHOBJICHHE JIOTHYECKUX JCMCTBUI MPUBOAIT K  HEJNOCTATOYHOM  OCMBICIEHHOCTH
COBEpIIAEMBIX YUEOHBIX NEHCTBUI. Y IIKOJHHUKOB 3aTPYIHEHBI CUYETHBIE BBIYMCIICHUS, TPOU3BOJIMUMBIC B
yMme. B MUCBbMEHHBIX BBIYMCICHHUSIX OHM MOTYT MPOMYCKAaTh OJMH M3 MPOMEKYTOUHbIX maroB. [Ipu pabote ¢
YUCIOBBIMU BBIPDAKEHUSIMU, BBIUMCICHHEM WX 3HAYEHHUS MOIYT HE YIEpPKHUBATh NPABUIbHBIA MOPAIOK
neiicteuii. [lpu ympomenuun, npeoOpa3oBanuu BblpaxkeHud ydammecs ¢ 3[IP He Moryr camocTosTenbHO
MPUHATh PEIIEHUE O IOCIeJA0BATENLHOCTH BBIMOTHEHUSI JedcTBUNA. KOHKPETHOCTh MBIIUICHHUS OCHOXKHSET
YCBOEHUSI HaBbIKA PEILEHUS YPAaBHEHUW, HEPAaBEHCTB, CUCTEMbl YpaBHEHWH. VMM ManomocTymHO cOBepIleHHE
00paTUMBIX OTIEpaLHil.

Huskmit  ypoBeHb pa3BUTHS JIOTHYECKHX OIEpalyid, HEIOCTaTOYHas OOOOMEHHOCTh MBIIUICHUS
3aTPYOHSIOT M3yueHue TeMbl «DyHKuum»: 1npu onpeneneHue (YHKIHMOHAIbHOM 3aBUCUMOCTH, IPH
ONMUCAaHUU TpapuUecKOW CUTyallud, UCHOJb3ysl TeoMeTpUyecKuil, anreOpanueckuid, (yHKIHMOHATbHBIN
a3blkM. Hepenko ydamuecss He BUAAT pPa3sHULBI MEXKAY 00JIacThio ompeneneHuss (QyHKIUUM U 001acTbhiO
3HAYEHUI.

Pemenne 3amad compspbkeHO € TPYOHOCTAMH O(QOPMIIEHHS KpaTKOM 3amucH, MpOBEICHHS aHajau3a
yCIIoBUS 3a]a4M, BblAesieHus cymecTBeHHoro. llkonpHukn ¢ 3IIP 3arpynHsroTcs chenaTh yMO3aKJIIOUEHUE
OT 00IIero K 4aCTHOMY, HEPEIKO BHIOMPAIOT HepaloHaJIbHBIE CIOCOOBI PEUICHHs, WHOTJA OTPAHWIHBAIOTCS
MaHUTYJISAIUSAME C YUCIIaMHU.

IIpu wm3yuennn reomerpuueckoro marepuana oOywaromuecst ¢ 3IIP crankuBaroTcst € TPYAHOCTBIO
JieNiaTh JIOTMYECKUE BBIBOJBI, CTPOHUTH IOCIEOBaTEIbHbIE pacCykAeHus. HempodHble 3HAHUS OCHOBHBIX
TEOpEM TE€OMETPUU MPUBOJUT K OMIMOKaM B pEIIEHUH TreoMeTpuueckux 3anad. LIKoapbHUKHM MOTyT
MOJMEHUTh (OpMYyIy, HEMpaBWIbHO MPUMEHUTH Teopemy. K cepbe3HbIM ommMOKaM B pEIICHWH 3aaay
MIPUBOJAT HEIOCTATOYHO PA3BUTHIE IPOCTPAHCTBEHHBIE IpPEICTaBICHHUA. VIM CIOXKHO BBINOJIHUTH YEPTEXK K
YCIIOBHIO, B NMHCHBMEHHBIX pab0OTax OHM HE MOTYT NPUBECTH OOBSICHEHHE K UEPTEXKY.



ToyHOCTh 3amoOMUHAHMS M BOCHPOM3BEACHHS Y4YeOHOro MaTepuaia CHIDKEHbl MO0 MPUYMHE C1abocTh
MHECTHYECKOH JIeATEIbHOCTH, CYXeHHsa oObema mnamsatu. OOyuarommmcs c¢ 3[IP tpebyercs Oonbime
BPEMEHM Ha 3aKpEIUICHHWE MaTepualla, aKTyalu3alys 3HAHWWA IO ONOpe NPH BOCIPOU3BEICHHM.

Jis  mpeonmoyieHUss TPYAHOCTEM B M3ydeHMHM yueOHoro mpeamera «MaremaTukay HeoOXoauma
aganTanus odbeMa M xapakTepa y4yeOHOro marepuaja K MO3HaBaTeIbHBIM BO3MOXKHOCTAM ywamuxcs ¢ 3IIP.
Cnenyer y4eOHBI MaTepuan MPENOJHOCUTH HEOOJBIIMMHU IMOPLUUSAMH, YCIOXKHSS €ro IOCTENEHHO,
M3BICKMBATh CHOCOOBI ajanTalyd TPYAHBIX 3aJaHWN, HEKOTOpbIE TEeMbl JaBaTh KaK O3HAKOMHUTEIIbHBIC;
UCKJIIOYaTh OTAEJbHBbIE TPYIHBIE JI0OKA3aTENbCTBA; TEOPETUYECKUI MaTepual PpEeKOMEHAYETCs H3ydaTb B
MIPOLECCe MPAKTUYECKOW JESATENBHOCTH 10 pelleHnto 3anad. OpraHudyeckoe €JUHCTBO IPAKTHYECKOH H
YMCTBEHHOH NEATEIbHOCTH YYaIUXCSd Ha ypOKaX MaTEMaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIBHOMY
YCBOGHUIO OA3UCHBIX MaTEMaTHUYECKUX 3HAHUI U YMEHUH.

easimu u3ydeHus npeaMera «MartemaTHKa» SBIISIOTCA:

1) OBJIQJICHUE CHUCTEMOM MaTeMaTHYeCKMX 3HAHUM W yYMEHHMH, HEOOXOIMMBIX MJIs TNPUMEHEHHS B
NPAaKTUYECKON NesITeIbHOCTH, MU3YUYEeHUS! CMEXKHBIX IUCIHIUIMH, NMPOJODKEHUS 00pa30BaHMUS,
2) MHTEIUICKTyalbHOE pa3BUTHE, (HOPMHUPOBAHME KA4yeCTB JIMYHOCTH, HEOOXOAMMBIX YEJOBEKYy s

MOJTHOLIEHHOM KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMAaTHMYECKOH IEesTENbHOCTU: SICHOCTH
U TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHUS, WMHTYWIUH, JIOTHYECKOTO MBIIIJICHUS, DIIEMEHTOB
QITOPUTMHUYECKOW  KYJIbTYpBl, MPOCTPAHCTBEHHBIX  IPEICTABICHUH, CIIOCOOHOCTH K  INPEOAOJICHUIO
TPYIHOCTEH;

3) pa3BUTHE BBICIIMX TICUXUYECKHX (YHKIUH, YMEHHUE OpPHUEHTHPOBATHCS B 3aJaHUM, AHAIU3UPOBATH
ero, oOAyMbIBaTh U TUIAHUPOBATH IMPEJICTOSIIYIO NESTEIbHOCTD.

OcCHOBHBIE 3aJa4YM:

- ¢dopmMupoBaTh y O0OydYaIOUIMXCSl HABBIKM Yy4eOHO-TIO3HABATEIILHOW JESTENbHOCTU: IUIAHUPOBAHUE
paboThl, MOUCK PAllOHAJBHBIX MYTEH €€ BBINOJIHEHUS, OCYIIECTBICHHS CaMOKOHTPOJIS;

- CIOCOOCTBOBATh HHTEIUICKTYyaIbHOMY pa3BUTHIO, (DOPMHUpPOBATH KAadyecTBa, HEOOXOOUMBIE YEIOBEKY
JUIL  TIOMHOLCHHOW J>KWU3HHM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MAaTEMAaTHYECKOH JeATeIbHOCTH:
SICHOCTH M TOYHOCTH MBICIIM, WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTABICHUH, CIIOCOOHOCTH K IMPEOJOJICHHUIO
TPYAHOCTEN;

— dbopMupOBaTH KJIIOYEBHIE KOMIIETEHIIMHM YYaIllUXCS B paMKax MpeaMeTHoW obmactu «Maremartuka u
nHpOpMaTHKaY;

— pa3BUBATh MOHATUHHOE MBIIUICHUS O0YYarOIINXCS;

- OCYILIECTBIISITh KOPPEKIHIO TMO3HABATENBHBIX MporeccoB oOydaromuxcs ¢ 3[1P, HeoOXoauMmeix st
OCBOCHHUSI TIPOTPAMMHOT0 MaTepuana Mo y4eOHOMY NpeaMETY;

- NpeayCcMaTpuBaTh  BO3MOXKHOCTb ~ KOMIIGHCAIlMM ~ O0Opa3oBaTEeNbHBIX  JC(PUIMTOB B  OCBOCHUHU
MpEeIUIeCTBYIOUIEr0 MPOrpaMMHOr0 Marepuana y oOydaromuxces ¢ 3[IP u  HegoctatkoB B HX
MaTEeMaTHYECKOM Pa3BUTHH;

- c(OpMHPOBATh YCTOHUMBBIA WHTEPEC YUAIIUXCS K MPEAMETY;

- BBISIBIISITH M Pa3BUBATh MAaTEMAaTUYECKUE U TBOPYECKHE CIIOCOOHOCTH.

OOyuenne yuyeOHOMY mpenmery «MaremaTHKa» CTPOUTCS Ha CO3/aHMHM ONTHUMAIBHBIX YCIOBUH IS
YCBOEHHUsI mIporpamMmmHoro marepuana oOydarommmuca c¢ 3[IP. bBonbinoe BHHMaHue ynensercs oTOOpYy
y4e0HOro Marepuajia B COOTBETCTBHHM C MPHHIMIIOM JOCTYITHOCTH TIPH COXpaHEHWH o00mero 0a30BOro
YpOBHS, KOTOPBIA JTOJDKEH TO COJCpKAHUIO W 00beMy OBITh aJanTHPOBAHHBIM isa oOydarommxcs ¢ 3I[1P B
COOTBETCTBHM C UWX OCOOBIMH 0Opa3oBaTeNbHBIMH MOTpeOHOCTAMH. ClieyeT OONEerYuTh OBJIAJICHHUE
MatepuaioM oOyuaromumucs c¢ 3I[IP mocpeacTBoM ero neTanbHOrO OOBSACHEHUS C CHUCTEMATUYECKUM
MOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKM B TNPUMEHEHHM 3HAHWM, WCHONB3YS MpPHUEMbl aKTyalu3aluu
(BU3yanpHas Oropa, mamsTka).

Onucanue Mecta npeamMera «MareMaTMKa» B Y4eOHOM IIaHe
VY4eOunlii npeamer «MaTemaTuka» BXOAUT B 00s3aTENIbHYIO 4acTh Y4eOHOrO IIaHa.
OOmmii 00beM BpeMEHH, OTBOJUMOIO Ha M3y4YeHHE MaTeMaTWKu B 5-9 kiaccax, cocramiser 4 yaca B
HEJIENI0 B KXKI0M Kiacce. [Iporpamma paccunrtana mo ydyeOHoMy IuiaHy Ha 136 yacoB B roj B K&KIOM
KJ1acce.



IIcuxosioro-nexarorudeckre 0COOEHHOCTH 00y4aKOIIMXCH € 3aeP:KKOM MCUXMYECKOT0 Pa3BUTHS HA
YPOBHE OCHOBHOI'0 00111€r0 00pa3oBaHusl

Ob6mumu g Bcex geredt ¢ 3IIP  sBisAroTcs  TPYyJHOCTH  NPOU3BOJIBHOW — CaMOPETYJIALUU,
3aMEJUIEHHbI TEMII M HEPaBHOMEPHOE KAaueCTBO CTAHOBIEHUS BBICIIMX IICUXUYECKHX  (QyHKLUH,
MOTUBAallMOHHBIX ¥ KOTHUTHBHBIX COCTAaBJIIIOIIMX I103HABATE€IbHON [JEATEABHOCTH. /[l 3HA4YMTENIbHOU
qacTu Jereil u noxapoctkoB ¢ 3IIP TummdeH neuuur couMaIbHO-NEPLENTHBHBIX M KOMMYHHMKAaTHBHBIX
CIIOCOOHOCTEM, HEepPeIKO COMPSIKEHHBIM C MpoOJieMaMy 3MOIMOHAIBHONW PETYISIUH, YTO B COBOKYMHOCTH
3aTPyAHSET UX MPOLYKTUBHOE B3aUMOJICHCTBHE C OKPYKAIOLUMHU.

[lepexon OT COBMECTHBIX Y4U€OHBIX ACHCTBHIA MOJ PYKOBOACTBOM YUMTENS (XapaKTEepHBIX I HayalbHOM
IIKOJIBI) K CaMOCTOSITENIbHBIM (HAa YpOBHE OCHOBHOW IIKOJIBI) MpeAbsBisieT K moapoctky ¢ 3IIP tpeGoBanus
CaMOCTOSITEJIbHOTO T103HABaTEJIbHOI'O IOMCKA, ITOCTAHOBKM YUEOHBIX Iieieil, OCBOEHHMS U CaMOCTOSTEIbHOIO
OCYIIECTBJICHUS KOHTPOJBbHBIX U OLEHOYHbIX JEHCTBMH, MHULIMATUBBI B OpraHU3alud  y4eOHOro
coTpyaHuuecTBa. [lo mepe B3pociieHMs Yy MOAPOCTKA MPOMCXOAUT KadeCTBEHHOE IpeoOpa3oBaHHE Y4eOHBIX
IOEUCTBUI MOAEIMPOBAHUS, KOHTPOJS, OLIEHKHM M IEPeXo] K pa3BUTUI0 CIOCOOHOCTH IPOEKTHPOBAHUS
COOCTBEHHON Y4eOHON MeATeNIbHOCTH U IIOCTPOCHHUIO JKU3HEHHBIX IUIAHOB BO BPEMEHHOW IIEPCIIEKTHBE.
XapakTepHOil 0COOEHHOCTBIO  IOJPOCTKOBOTO IEpUOJa CTAHOBUTCA pa3BUTHE (OpPM  IMOHATUIHOTO
MBILIUICHHS], YCJIO)KHEHHE MCIIOJIb3yEMbIX KOMMYHHKATHBHBIX CPEJICTB M CHOCOOOB OpraHu3aluu y4eOHOro
COTPYIHHUYECTBA B OTHOLIEHMAX C YYUTEISIMHM M CBEpCTHHKAMHU. AKLUEHT B KOMMYHHMKAaTHBHOU
JEATEIbHOCTH CMEINAeTCsl Ha MEXKIMYHOCTHOE OOILIEHHE CO CBEPCTHUKAMH, KOTOpOe HpHOOpeTaer Uit
HOAPOCTKA OCOOYI0 3HAYMMOCTb. B JIMUHOCTHOM pa3BUTHUHM INPOMCXOAAT MHOTOYMCICHHBIC KaueCTBEHHBIE
U3MEHEHUS INIPEKHUX UHTEPECOB U CKIOHHOCTEH, KaueCTBEHHO M3MEHSIOTCS CaMOOTHOLIEHHE U CaMOOLEHKA
B CBSI3M C NOsiBJIeHHEM Yy mojapoctka ¢ 3IIP 3HaunTenbHBIX CYOBEKTHBHBIX TpyAHOCTEH M mnepexusaHuil. K
JEBATOMY KJIacCy 3aBEepLIACTCs BHYTPEHHSS IEPEOPUEHTALUs C IpaBW U OTPaHUYEHUH, CBS3aHHBIX C
MOpAJIBIO TIOCIIyIIaHHs, Ha HOPMBI IOBEIEHHS B3pPOCIBIX.

Cnenyer yuuTBIBaTH pAJ OCOOEHHOCTEH MOAPOCTKOBOIO BO3pacTa: OOOCTPEHHYIO BOCHPHMMYHMBOCTH K
YCBOEHHMIO HOPM, LEHHOCTEH W MOJENeHl IOBENEHUs; CIIOKHBIE IOBEJCHYECKHE IPOSBICHUS, BBI3BAHHBIC
NPOTHBOPEYMEM MEXIY IOTPEOHOCTbIO B IPU3HAHUM HUX CO CTOPOHBI OKPYXKAaIOIIUX M COOCTBEHHOM
HEYBEPEHHOCThIO; M3MEHEHHE XapakTepa, crocoda OOLIeHMs W COLMaIbHBIX B3aumopencTBuid. Ilpomecc
B3pocieHuss y gaeredt ¢ 3[IP ocnmoxHsercs XapakTepHBIMH JUId JaHHOW KaTerOpUM OCOOCHHOCTSAMH. Y
nogpoctkoB ¢ 3IIP uwacTo HaOMIONAIOTCS MPU3HAKU JIMYHOCTHOM HE3PENIOCTH, MHOTHUE U3 HUX BHYIIAEMBI,
JETKO TOAJAKTCS YOEXKIEHUIO, HE MOIYT OTCTOSATh COOCTBEHHYI NO3ULHUI0. OCOOBIE CIOKHOCTH MOTYT
CO3/1aBaTh HAPYIICHUS MPOU3BOJBHOM PETYJSALMU: ISl HUX XapaKTepHbl 4acTbleé HMMITYJIbCUBHBIE pEaKILUH,
OHM HE MOTYT CJAEP)KHUBaThb CBOM CTPEMJICHHS M TOPBIBBI, OBIBAIOT HE CHACpXaHbl B IPOSBICHUU CBOUX
SMOILMH, CKJIOHHBI K TEPEeMEHYMBOCTH HacTpoeHHs. B memom y Bcex oOyuatomumxcs ¢ 3[IP ormeuaercs
cJ1a00CTh BOJIEBBIX IPOLECCOB, YTO IMPOSBISETCS B HEBO3MOXKHOCTH CJENIaTh BOJICBOE YCHIIME NPHU Y4EeOHBIX
Y VHBIX TPYJHOCTSIX.

VY mnoapoctkoB ¢ 3[IP He cdopmupoBaHbl BHYTPEHHHE KPHUTEPHM CaMOOLIEHKH, YTO CHHXKAeT HX
YCTOMYMBOCTh K BHEHUIHMM HETATUBHBIM BO3ACUCTBHUSAM CO CTOPOHBI OKPYXAlOLIMX, IPOSBISAETCS B
HECAMOCTOSITEIBHOCTH U IAOIOHHOCTH cyxkaeHui. OOyudaromuecs ¢ 3IIP  Hepeako AeMOHCTpUPYIOT
HEKPUTUYHO 3aBBbIIICHHBIM YpPOBEHb MNpPUTA3aHUM, NpPOsIBIEHUs droueHTpusMa. Hegoctatku camoperynsuuu
CHMXKAIOT CIIOCOOHOCTh K IUIAHMPOBAHUIO, IPUBOJAT K HEONPEJEJIEHHOCTH WHTEPECOB M JKU3HEHH bIX
MEPCIEKTHB.

IIpu opranmsamum OO0y4eHHS HaA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMsS BaXKHO YUYUTHIBAThH
0COOEHHOCTH T03HABATEIBHOTO DPA3BUTHSA, SMOIMOHAIBLHO-BOJEBOW M JIMYHOCTHON cgepbl O0yJaroummxcs ¢
3I1IP, cnienmduky ycBOGHHS MMH y4eOHOTO MaTepuana.

Ocobennocmu no3nasamenvnou cehepol

CBoeobOpasue mo3HaBaTenbHOW  gAesrenbHoctH 1npu  3[IP sBasercs ogHOM W3 OCHOBHBIX
XapaKTepUCTUK B CTPYKType HAPYIIEHHs, MOCKOJBKY CBS3aHO C TEPBHYHBIM COCTOSHHEM (YHKIMOHAIBHOU
n/wnn oprannueckoil HegoctarouHoctd IIHC. ¥V moapoctkoB ¢ 3IIP coxpaHsOTCS HEIOCTATOYHBIH YPOBEHb
Cc(OPMHUPOBAHHOCTH II03HABATENbHBIX IIPOLIECCOB M IIOHIKEHHAs IPOJYKTUBHOCTb MHTEIUIEKTYyaIbHO -
MHECTHYECKOH NeATEIbHOCTH.

CoxpaHsI0TCSl HEYCTOMUMBOCTh BHUMAHUS, TPYIAHOCTH INEPEKIIOYEHUS] C OJHOIO BHUJA JAEATEIbHOCTU
Ha JpYyro, IOBBIIICHHBIE HMCTOIAEMOCTh M IPECHINIAEMOCTb, OTBIEKAEMOCTh HAa IIOCTOPOHHHE



pa3apakKuTeNu, 4YTO 3aTPyAHSET IOCIENO0BAaTEIIbHOE W KOHTPOJMPYEMOE BBINOJIHEHHE JJIMHHOIO psja
OTIEPALIHI.

CMBICIOBBIE NIPHEMBl  3allOMHHAHUS  JOAT0 He (opMupyroTCsd, MpeBaIUpyeT MEXaHHUECKOoe
3aydyMBaHME, YTO B COYETAHUHM C WHBIMH HEIOCTATKAMU MHECTHUYECKOW JEATENIbHOCTH HE MOXET 00ecIeyHTh
IIPOYHOI0 3alIOMUHAHUS MaTepHaa.

B 3HaunTenpHOW CTeneHH coxpaHseTcs Hec(POPMUPOBAHHOCTH MBICIUTEILHON NEATENHOCTH KaK Ha
MOTHUBAI[MOHHOM, TaK U Ha ONEpalMOHAJIBHOM YPOBHSX. B 4acTHOCTH, HIKOJIBHUKH JEMOHCTPHUPYIOT ClIAa0yro
[IO3HABATEJIbHYI0 U IOMCKOBYIO AKTHBHOCTb B PELIEHWHM MBICIUTEIbHBIX 3a7a4, I[OBEPXHOCTHOCTb IIpU
BbIOOpe cmoco0a  ACWCTBHUS, OTCYTCTBHE CTPEMJIGHHMS K TIOMCKY palHOHAJbHOrO pemeHus. B
ONEpalOHAIBHBIX XapAaKTEPUCTHUKAX MBIIUICHUS] OTMEUAOTCS TPYAHOCTH IPU BBIIOJHEHHH JIOTHYECKUX
JEeUCTBUI aHanM3a M CHHTE3a, KIACCU(pUKALMM, CpPaBHEHHMs M OOOOLICHMS, OCHOBAHHBIX Ha aKTyalM3alUU
CYIIECTBEHHBIX IIPU3HAKOB OOBEKTOB.

Obyuaromumess ¢ 3P cinokHO CcaMOCTOATENBHO NPOBOJUTH AaHANW3 Ha OCHOBE BBIACICHUS U
COIIOCTABJICHUS] TPU3HAKOB OOBEKTOB, SBICHUA W TOHATUH, ONPENENsATh CYIIECTBEHHbIE IPHU3HAKH,
ONMMpaThCsl HA HUX IPU YMO3AKIIOYEHUSAX. TPyIHOCTH BBI3BIBAIOT IOCTPOCHHUE JIOTMYECKUX PACCYKICHHM,
BKJIIOYAIOIINX YCTAHOBJICHHWE NPUYMHHO-CIEACTBEHHBIX CBSA3€H, IOKa3aTelbCTBO W OOOCHOBAHHE OTBETA,
yMEHUE JelaTh BbIBOJ HAa OCHOBE aHaiau3a WHGoOpMalMu, NOABOAUTH BbBoA. Iloapoctok c¢ 3IIP
3aTpyaHseTcss 0000IIaTh MOHATHS, OCYIIECTBIISAA JIOTMYECKYIO OIEpalMio MepexoAa OT BHJIOBBIX IPU3HAKOB
K POJOBOMY TOHSTHIO, OT TMOHATHS C MEHBIIUM OOBEMOM K TOHATHIO C OOJBIIUM 00BbEMOM, 0000IaTh,
MHTETPUPOBaTh WHPOPMALUIO M3 PA3NIUYHBIX HCTOYHHKOB M JENIaTh MPOCTEHIINE MPOTHO3BI.
3aTpyqHEHUs] MOTYT BbI3BaTh 3a/laHUs HAa IOCTPOEHUE PACCYXKIEHUS HAa OCHOBE CpPaBHEHMsI NPEIMETOB M
SBIICHUW, BBIJIENSAS TNPH JTOM OOIIME NpPU3HAKM, Ha BBINOJHEHHE CpaBHEHUS OOBEKTOB IO Hambojee
XapakTepHbIM IpHU3HaKaM U (QOPMYJIUpPOBKA BBIBOJOB M0 pe3yjibTaTaM cpaBHeHHus. Ilpu BeImogHEeHHH
Kjaccuukanuy, o0beIMHEHUU MPEJIMETOB U SBJICHUH B IPYMIBl 110 ONPEEICHHBIM NPH3HAKAM CIO0XHOCTU
BO3HHMKAIOT IIPU CAMOCTOSITEIBHOM OIPE/IEICHUN OCHOBaHMSA U BepOarbHOM 00O3HAYEHHUHU.

Beipaxxennsle TpyaHocTH oOydatouuiics ¢ 3IIP ucheIThiBaeT npu HEOOXOOUMOCTH JlaBaTh OIpeAeIeHHe
MOHATHUIO HAa OCHOBE OINEPHUPOBAHUS CYLIECTBEHHBIMH M BTOPOCTENEHHBIMH IMPU3HAKAMU

[TonsTHiiHBIE (OPMBI MBIIUICHHS JOJIIO€ BpeMs HE JOCTUTAlOT YPOBHS COOTBETCTBYIOIIETO pa3BUTHA,
3aTpyAHSETCS Tpolecc a0CTparupoBaHMs, ONEPUPOBAHMS IOHATUSAMH, BKJIIOYCHHMS IOHATUI B pasHbIe
cucteMbl 0000meHus. LlxonpHuku ¢ 3IIP HyX#aroTcs B CONPOBOXKACHUU M3YyYEHHUsS] IPOrPaMMHOTO
MaTtepuana JONOJHUTENbHOW BH3yaJdu3alUell, KOHKpeTHU3alued MpuMepaMH, CBS3bI0O C MPAKTUYECKUM
OIIBITOM.

Hns nmoppoctkoB ¢ 3IIP xapakTtepHa ciaboCcTh peueBOW peryisiuu JeMCTBUH, OHM HCIBITHIBAIOT
3aTpylHEHHUs B pPeueBOM OGOPMIICHHM, HE MOTYT CIUIAHUPOBAaTh CBOM JEWCTBUS M pacckazaTh O HUX, JaTh
BepOaJIbHBIN OTYET.

Ocooennocmu peuesozo pazeumus

VY noapoctkoB ¢ 3[IP coxpaHstoTCs HEITOCTATKH (OHEMATUYECKOH CTOPOHBI pedH, OHU MPOJOJIKAIOT
CMEIIMBATh OIMO3UIMOHHBIE 3BYKH, 3aTPYJHSIOTCS BBINOJIHATH (HhOHEMAaTHUeCKUil pa3bop cioBa. Y HHX
OCTAalOTCS 3aMEHbl M CMelleHHs OyKB Ha IHUCbME, HEeueTKas AWUKLUUS M OT/AEIbHbIE HApyIIEHHsS 3BYKO -
CJIOrOBOM CTPYKTYPBI B MAJIO3HAKOMBIX CIIOKHBIX CJIOBAX.

HaBbiku crnoBooOpa3oBaHus (OPMHUPYIOTCS CHELM(UYHO U 3aMO03[AaHUEM, MM CIIOKHO OOpa30BBIBAThH
HOBBIE CJIOBAa IPUCTABOYHBIM M Cy(dUKcaIbHBIM CIOCOOAMU B PA3IUUYHBIX YacTAX PE4YM, OHU JAOIYCKAIOT
arpaMMaTH3M, KaKk B YCTHOH, Tak M B MHUCbMEHHOM peuH.

IMogpoctku ¢ 3IIP HCHBITBIBAIOT CEMaHTUYECKHE TPYAHOCTH, OHHM HE MOTYT ONMpAaTbCs HAa KOHTEKCT
JUIS TIOHUMaHHWS 3HAuYeHWs HoBOro cioBa. OOemHEHHBIH CIIOBAapHBIM 3amac  3aTPYAHSAET PEUeBOE
oopmiieHne, OHM Hallle WCHOJB3YIOT YNPOIICHHBIE peuyeBble KOHCTpYKuIuHU. [lo mpuumHe HEZOCTaTOYHOCTH
CJIOBApPHOI'0 3amaca OHU 4YacTO HUCHBITBIBAIOT TPYAHOCTH B KOMMYHMKAIUH.

VYnorpebnenue qyacren peun XapaKTepU3yeTcs IIPEUMYLIECTBEHHBIM HCIOJIb30BaHUEM
CYLIECTBUTEIBHBIX U IJIArOJIOB, APYTHE YacTH PEYM HUCIOIBb3YHOTCS pexe. KpaliHe penko IeTH HCHOJb3YIOT
OLICHOYHBbIE IpUJIaraTeibHble, 4YacTO 3aMCHSIOT CIOBA «IUTaMIaMW», HO II0 CMBICIy OHU HE BCErIa
MOAXOAAT. PaznuueHne npudacTuil M AEENpUYacTUid 3aTPYIHEHO.

B camocrosrensHoit peun gersm ¢ 3[IP cinoxHO nOAOMpaTe M HUCNOJIB30BaThb CHHOHUMBI U
AHTOHMMBI, OHM HE IOHMMAIOT (Pa3eoIOTU3MOB, HE MHCIOIB3YIOT B CaMOCTOSATEJIILHOW peur oOpa3Hble
CPaBHCHHSL.



YV  nogpoctkoB ¢ 3[IP coxpansroTcs  HapylleHMs ~[HCbMa, HalMuue CHEeUU(pUUECKUX  OIIMOOK
COTIPOBOXKIAETCSI OOJNBIIUM KOJIWYECTBOM oOpdorpapuuecknx W IMyHKTyalMOHHBIX ommOoK. OmuOku Ha
IIpaBWJIa IPABOIMCAHMS Yalle BCEro SIBJIAIOTCS CIEACTBUEM HENOPA3BUTHS YCTHOW pPEUYM, HEIOCTATOYHOCTH
METas3bIKOBOM  JICATENIbHOCTH,  HEC(OPMHPOBAHHOCTH  PETYIATOPHBIX  MexaHm3MoB.  KommuecTBo
aucrpaudeckux OMMUOOK K 5 KIacCy COKpamaercs, a KOJIMYECTBO au3opdorpaduyueckux HapacTaeT B
CBSI3U C YCJIOXXHEHHEM U YBEJIMYEHHEM 00beMa IMPOrPaMMHOIO MaTepuana IO PyCCKOMY SI3BIKY.

Hapymenne B ycBOGHMHM U HCIOJIB30BAHUM MOP(OIOTHYECKOTO M TPAJUIMOHHOTO TMPHHIIUIOB
opdorpaduu TMpOSBIAETCS B Pa3sHOOOpPa3HBIX M MHOTOYHCICHHBIX opdorpadpuyeckux ommoOkax. [Ipu
IIOCTPOCHUU TMPEMJIOKEHUN JEeTH JOINYCKalOT CHHTaKCUYECKHE, TIpaMMaTHYeCKUe M  CTHJIMCTHYECKHE
OILIMOKH.

[Tpy MOBBIIEHNH CTETIEHH CAMOCTOSITEIPHOCTH MHCHMEHHBIX PAa0OT KOJIMYECTBO OUIMOOK yBEITHYHBACTCS.
Ocooennocmu IMOYUOHATLHO-TUYHOCMHOU U PeZYyIAMOPHOI cepbl

LenTtpanpapiM  mpu3HakoMm  3[IP  mo0oif  CcTeNmeHW BBIPAXCHHOCTH  SIBJIICTCS  HEIOCTATOYHAS
c(OPMHUPOBAHHOCTh CAMOPETYISAIMHA. B MOAPOCTKOBOM BO3pacTe NPOM3BOJIbHAS PETYISALUS BCE  eIle
octaercst Hezpenoil. [loapoctku c¢ 3IIP merko otBiekaroTcs B Tpollecce BBIMOIHEHUS 3aJaHUM, COBEPIIAOT
UMITYJIbCUBHBIE JEWUCTBUS, IPUCTYHNAOT K pabore Oe3 INpeaBapUTENbHOr0 IUIAHMPOBAHUS, HE MPOBOIAT
IIPOMEKYTOYHOI'O KOHTpOJIA, a MOTOMY M HE 3aMedaroT cBoux ommnOok. IlIkonbHuKaM ObIBaeT TPYyIHO 0JITO
yaepKuBaThb BHHUMAaHHE Ha OJHOM MpeaMere win  JeiictBuu. OtMedaercss Hec(OPMHUPOBAHHOCTD
MOTHBAIIOHHO-IIEJICBOM  OCHOBBI ~ Y4eOHOW JEsATeTbHOCTH, YTO BBIpAXKaeTcs B HU3KOM IMOHWCKOBOU
AKTUBHOCTH.

[To mpuumbe ciaboil perynsanuu aesreabHocTH oOydarommecs ¢ 3[IP HyxmaloTcs B MOCTOSHHOU
MOJIEPKKE CO CTOPOHBI B3pPOCIOr0, OPraHU3YHIOUIEH M HamnpaBisAOLIed MOMOILM, a HWHOTAA PYKOBOJSAILIEM
KOHTpOJIE.

TpynHocTu pa3BUTHS BOJIEBBIX IHpoleccoB y mnoapoctkoB ¢ 3IIP mpuBoAsST K HEBO3MOMXKHOCTH
YCTOMYMBO MOTHUBUPOBAaHHOI'O YIIPABJICHUS CBOUM IMOBeAcHHEM. Y gered M noapoctkoB ¢ 3IIP Huzkas
SMOLMOHAJIbHAS PEryJslus MpOsBISIETCS B HECTAOMJIBHOCTH 53MOLMOHAJIBHOTO (POHA, HETOCTATOYHOCTU
KOHTPOJISI  MPOSBICHUH  HSMOIMM, CKIOHHOCTM K  a(@EeKTHBHBIM  peakuusM, pa3pakKuTebHOCTH,
BCIIBLJIbYMBOCTH.

VY obyuatomnuxcs ¢ 3[1P nabmogaercst HeJOCTaTOYHOE Pa3BUTHE SMOIMOHAIBHOM ceprl, KOTOpoe
XapaKTEepU3yIOTCSl  MOBEPXHOCTHOCTHIO M HECTOMKOCTBIO ~ SMOLMI, CHIDKEHHOW  CIIOCOOHOCTBIO K
BepOanu3anuy COOCTBEHHOTO AMOIMOHAIBHOTO COCTOSHUS OSTHOCTHIO IMOIMOHATIBHO-IKCIIPECCUBHBIX
CpeACTB B OOLICHHU C OKPYXKAIOIIMMH, CIa00CThIO PE(IIEKCUBHON MO3UIMH, Y3KHM DPEIEpTyapoM CIIOCOO0B
a/IEKBATHOI'O BBIPAXXEHHS SMOLMHA M 3MOLMOHAIBHOIO PEarupoOBaHUs B PA3IMUHBIX )KU3HEHHBIX CUTYyaLUsX.

V yuammuxcs ¢ 3[1P HapyiieHo pa3BuTHe CaMOCO3HAHUS, JAJIsl HUX XapaKTepHa HeCTa0MIbHAs CaMOOIICHKA,
3aBbIIICHHbBIE MPUTA3AHUS, CTOHKOCTh 3TOLEHTPHUUECKON MO3UIUH JIUYHOCTH, TPYTHOCTH (HPOPMHUPOBAHUS
obpa3za «SI». [lonpocTkam CI0XXHO OCO3HABaTh ceOs B CUCTEME COLMANIBHBIX B3aHMOOTHOIICHHH,
BBICTPAaMBaTh aJIECKBATHOE COLIMAIBHOE B3aUMO/ICICTBUE C yYETOM MO3UIMUI 1 MHEHHS TapTHepa.

Hecmotpss Ha cmocoOHOCTH MOHMMATh MOpAJbHBIE M COLHUAIbHBIE HOPMBI COLUMYMA, MOJPOCTKU C
3IIP 3arpynHSIOTCS B BBICTPAaMBAaHUU IOBEACHHUA C YYETOM OJTHX TpeboBaHuil. B Xxapakrtepomornueckux
0COOEHHOCTSIX JIMYHOCTH BBIJIEJIAIOTCS BBICOKAsl BHYIIAEMOCTb, UyBCTBO HEYBEPEHHOCTH B ce0€, CHUKEHHas
KPUTUYHOCTh K CBOEMY ITOBEJIEHHIO, YIPSAMCTBO B CBS3HM C OmpeaeracHHOW ad(eKTHBHONW HEYCTOHYHMBOCTHIO,
005131MBOCTh, OOMIYMBOCTD, TOBBIIICHHAS KOH(QIMKTHOCTS.

CymecTBeHHble TPYAHOCTH HaOmropatorcss y mnoapoctkoB ¢ 3[IP B mpouecce mnaHupoBaHus
KHM3HEHHBIX MEPCHEKTHB, OCO3HAHUS COBOKYIHOCTH COOTBETCTBYIOIMX Ieneil u 3amgad. Kpome Toro, Bce
3TO CONPOBOXKIACTCA O€3bIHMIUATUBHOCTBIO, HEOOSM3aTEIbHOCTbIO, YXOJAOM OT OTBETCTBEHHOCTH 3a
COOCTBEHHBIE TOCTYNKH U TOBEICHUE, CHIKCHHEM CTPEMJICHHS YIIY4IIHTh CBOU PE3yJbTaThI.

OcobeHHocmu KOMMYHUKAYUU U COUUATILHO20 83AUMOOCIICIEUS, COUUANIbHbIE OMHOUIEHUS

Y mompoctkoB ¢ 3[IP HemocTtaTo4HO  pa3BUTBI KOMMYHHUKATUBHBIC HAaBBIKH, peHepTyap
KOMMYHHKATUBHBIX CpEACTB O€lieH, YacTO OTMEYaeTCs HeaJeKBaTHOE WCIOJNb30BaHHE HeBepOaTbHBIX
cpeAcTB OOMIIEHWST W TPYAHOCTH WX TMOHMMaHus. KadyecTBo BiafeHHs MpUEMaMH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHSI CO CBEPCTHHUKAMH W B3pOCIBIMH HEBbicOKoe. ColManbHble KOMMYHHKAIIMA Yy HHUX
XapaKTepU3yIOTCSI OTCYTCTBHEM TIIyOMHBI W HEYCTONYMBOCTBHIO B IIEJIOM, HEaJeKBATHOCTHIO MOBEICHHS B
KOH(DJIMKTHBIX CcUTyanusx. [loHMMaHWe WHIMBHAYaIbHBIX JIMYHOCTHBIX OCOOCHHOCTEH MAapTHEPOB II0
OOIICHUIO CHWXEHO, cIab0 pa3BHTa CIOCOOHOCTh K COYYBCTBHIO M COIEPEKMBAHUIO, YTO CO37ACT



3aTpyJHEHHs] TPU OLEHKE BBICKA3bIBAHUM U JIEHCTBUI coOeceHMKa, y4eTe HHTEPECOB M TOYKU 3pPEHUS
MapTHEpPA IO COBMECTHOW [EATENbHOCTH. YCBOEHHE M BOCIPOM3BEACHHE aJCKBATHBIX KOMMYHHKATHUBHBIX
STAJIOHOB HEYCTOMYMBO, YTO 3a4acTyl0 JellaeT KOMMYHHUKAIMI0 ToApocTKoB ¢ 3IIP MaaoKOHCTpYyKTHUBHOIM,
CKa3bIBAaeTCS Ha YMEHUHU TMOJJIEPKUBATh Y4EOHOE COTPYIHUYECTBO CO CBEPCTHUKAMU M B3POCIBIMH.
OOmienpuHATHIE TpaBHia OOIIEHUS U COTPYAHHUYECTBA MPUHUMAIOTCS YACTUYHO, COOJIOAAIOTCS C TPYAOM H
n3ouparensHo. [logpoctkm ¢ 3IIP He Bcerga MOTYT TOHSTH COIMAIBHBIA M AMOIMOHAIBHBIA KOHTEKCT
KOHKPETHOH KOMMYHUKAaTUBHOW CHUTyallud, 4YTO HPOSBISETCS B HEAJAEKBAaTHOCTH KOMMYHHMKaTHBHOIO
MOBE/ICHUS, CHEIM(PUUECKUX TPYAHOCTIX BCTYIUICHHS B KOHTAKT, €ro MOAJEpKaHUS W 3aBEpIICHUs, a B
cllyuae BO3HUKHOBEHHMS KOH(PIMKTa — K HENPaBWIBHBIM CIIOCO0AM pearupoBaHus, HeaJleKBaTHBIM
crparerussiM noBeaeHus. IlkoneHukn ¢ 3I[IP He yMeT HCNOIB30BaTh OMNBIT B3aUMOOTHOIIEHUM C
OKPY)KAIOIIMMHU JUISl NOCIHEAYIOUIEH KOPpPEeKLUMH CBOEro KOMMYHHMKAaTHUBHOI'O —IIOBEJIEHUS, HE MOTYT
YUUTBHIBaTh OLEHKY CBOMX BBICKa3bIBaHMM M JAEUCTBUN CO CTOPOHBI B3POCIBIX U CBEPCTHUKOB.

Ocobennocmu yueoOHoll 0eameabHOCmU U CheuuUKU YceoeHus yuedHo20 mamepuania

Ha ypoBHE oOCHOBHOTO O00IIEro 00Opa3oBaHUs CYIIECTBEHHO BO3pacTalOT TpeOOBaHWsS K Yy4eOHOI
JesITeIbHOCTH o0yJaroImuxcs: LieJICHANPaBIEHHOCTH, CaMOCTOSITETIbHOCTH, OCYILECTBIICHUIO
[IO3HABATEJIBHOTO IIOMCKA, MOCTAaHOBKM Y4eOHBIX Lesiell M 3ajjad, OCBOEHHIO KOHTPOJBHBIX M OI€HOYHBIX
nevictBuil. Y oOyuatomuxcst ¢ 3[IP Ha ypoBHe OCHOBHOrO 00pa30BaHMs COXPAHSAETCS HEIOCTaTOYHAs
LIEJICHANPABIEHHOCTh JEATENbHOCTH, TPYAHOCTH COCPEJOTOYEHMS M YAEp:KaHHs alIrOpUTMa BBIIOIHIEMBIX
yueOHBIX JIeHCTBUI, HEyMEHHE OpraHu30BaTb CBOE€ paboyee BpeMs, OTCYTCTBHE WHHLMATHUBBI K IIOMCKY
pa3IUuUHBIX BapuUaHTOB pemeHus. OTMeuaroTCs TPYAHOCTH IPU CaMOCTOSTENbHOW OpraHu3aluu y4ueOHOMH
paboThl, cTpeMiieHne U30eXaTb YMCTBEHHOM Harpy3kd M BOJIEBOTO YCHWJIMS, CKJIOHHOCTb K IOJMEHE IIOMCKa
pemenus ¢opmanbHbIM - JeifictBueM. [lns  moapoctkoB ¢ 3[IP  xapakrepHO OTCyTCTBHE  CTOMKOro
[IO3HABATEJILHOTO HHTEpeca, MOTHMBALMHU JIOCTMDXKEHHs pe3ysbTara, CTPEMJIEHUs K IOMCKY HHpopManmuu u
YCBOEHHIO HOBBIX 3HAaHHH.

VueOnast MoTtuBaius y wwKoidbHUKOB ¢ 3IIP ocraercss Hes3penol, COOCTBEHHO YdeOHblE MOTHUBBI
bopMupyTCS C TPYAOM M HEYCTOMYMBBIE, UX HMHTEpecyeT OoJjblle BHEIIHSS OLEHKA, a HE caM pe3yJibTar,
OHU HE TPOSABISAIOT CTPEMIIEHUS K YIYYIIEHHIO CBOMX YYEOHBIX JOCTHXKEHHUIH, HE IBITAIOTCS OCMBICIUTH
paboTy B 11€JI0M, OHATH IPUYUHBI OIINOOK.

PesynpratuBHOCTh y4eOHOU paboThl y oOydatomuxcs ¢ 3[IP cHwkeHa BclencTBHE MMITYJIECUBHOCTH
U c1aboro KOHTPOJIsSL, YTO MPUBOJUT K MHOTOYHMCICHHBIM OLUIMOOYHBIM JIEHCTBUSM M OLIMOKaM.
PaboTtocnoco6HOCTh mIKONBHUKOB ¢ 3[IP HepaBHOMEpHa M 3aBHUCHT OT XapakTepa BBIIOJIHSIEMBIX 3aJaHUML.
OHM HE MOTYT JOJI0 COCPENOTauMBaThCS INPH WHTEHCUBHON HMHTEIUICKTYaJIbHOW Harpyske, y HHUX OBICTpO
HACTyNaeT YTOMJICHHE, TIPECHIINICHHE MAEsITeNbHOCThI0. [Ipy HampspKeHHOM MBICTUTENIbHON J1eATeIbHOCTH,
yJaluecss He COXpaHSIOT MPOJYKTHUBHYIO PabOTOCIIOCOOHOCTh B TEYEHHE BCEro ypoka. IIpu BBIIONHEHHH
3HAaKOMBIX Y4eOHBIX 3aJaHui, He TpeOyromux BojeBOoro ycunus, noapoctku ¢ 3IIP moryr ocraBaTbes
pabOTOCIIOCOOHBIMH JI0 KOHIIA ypoka. bonbinoe BiussHHE Ha pabOTOCHOCOOHOCTh OKa3bIBAIOT BHELIHHE
(bakTOpbl: MHTEHCUBHOCTh JAEATENBHOCTH Ha MPEALISCTBYIOIIMX YpPOKax; HaJU4Me OTBIIEKAIOUINX (aKTOPOB,
TAaKUX Kak IIyM, IOSIBIEHHE IMOCTOPOHHUX B KJIAacce; MEPEeKUBAHME WIM OXHUAAHHWE KOro-au00 3HAYMMOTO
1 pebeHKa COOBITHS.

OcoOeHHOCTH OCBOEHHE YYeOHOTO Marepuana CBsi3aHbl y MIKOJIbHHUKOB c 3IIP ¢ HepaBHOMEpHOI

00y4aeMOCTbIO, 3aMEAJICHHOCTBIO BOCHPUATHS M NepepabOoTKH y4eOHOM MH(pOpMaluH, HENPOYHOCTh CIEIO0B
IPY 3aIIOMUHAHUYU MaTepuala, HETOUHOCTbIO U OIIMOKaMU BOCIIPOU3BEICHMUS.
Hns obyuqatonuxcst ¢ 3[IP xapakTepHbl TPYAHOCTH YCBOCHHS M ONEPHPOBAHUS MOHATUAMH. OHHM CKIOHHBI K
CMEIICHUIO TOHATHHA, CEMaHTHMYECKUM 3aMEHa, C TpPyIoM 3anoMuHaroT onpeneneHus. llogpoctku c 3IIP
IIPONYKTHBHEE YCBAMBAIOT MAaTEpPHAI C ONOPOM HA alrOpUTM, BHU3YaJIbHOM IONIEPIKKOM, HAIHYUEM
CMBICJIOBBIX CXEM.

IkonbHukam ¢ 3IIP cnoxHO cHaenate ONOCPENOBAaHHBIM BBIBOJ, OCYLIECTBUTb IPUMEHEHUE
YCBOCHHBIX 3HAHUH B HOBOM curTyauuu. HaOmrogaercs 3aTpyAHEHHE IOHUMAHUS HAy4yHbIX TEKCTOB, UM
CIIO)KHO BBIJICIUTh TJIABHYIO MBICIb, pa30OUTh TEKCT HAa CMBICIOBBIE YaCTH, H3JI0XKHUTh OCHOBHOE
cozepkanue. XapaKTepHOH OCOOCHHOCTBIO SIBIISIIOTCSI 3aTPYIHEHHS B CaMOCTOSITEIBHOM BBIOOpPE HYKHOTO
crnocoba JeficTBUsI, NPUMEHEHUS H3BECTHOTO CHOCOOA pEIIeHHs B HOBBIX YCIOBUSX HIM OJHOBPEMEHHO
UCTIOJIb30BaHUsl JBYX U 0oJiee MPOCTBIX aITOPUTMOB.

Oco6ble 00pa3oBaTeslbHbIE NOTPEOHOCTH OOYYAIOIUXCSA C 3aJCPKKOW ICUXMUYECKOrO pPa3BUTUS Ha
YpOBHE OCHOBHOTO 00IIIETO 00pa3oBaHus



Beimensiror  obmme g Beex  oOywarommmxcs ¢ OB3  oOpasoBarenbHbie  MOTPEOHOCTH |
cienu(puIecKue, yIOBICTBOPEHUE KOTOPBIX OCOOEHHO Ba)KHO JJISi KOHKPETHOW TPYIIIBI JETEH.
Ha »rane ocHoBHOro oOpa3oBanusi Juisi oOydaromuxcsi ¢ 3[IP  akryanpHBl — criedyromue — oowjue
oOpa3zoBaTenbHBIE TOTPEOHOCTH: TIOTPEOHOCTh BO BBEICHHM CIHCIHMAIBHBIX  Pa3/ielioB  OOyYEHHUS U
cnenu(uIecKux CpeacTB 00yIeHUs, TOTPEOHOCTh B KAUECTBEHHOW MHAWBUYJTU3AIMN M CO3JJaHIH 0COO0M
MIPOCTPAHCTBEHHOW W BPEMEHHOM 00pa30BaTEIbHOM CpeIbl, MOTPEOHOCTh B MAKCUMAIIEHOM PaCIIUPCHUH
00pa3oBaTEeIHLHOTO MPOCTPAHCTBA 32 MPEAEIbI IIKOJIBI, TOTPEOHOCTh B COTJIACOBAHHOM YYaCTHU B
00pasoBaTesbHOM Npollecce KOMaH bl KBATU(UIIMPOBAHHBIX CIEIUATUCTOB M poautenedi pedenka c 3I1P.
st ooyuaromuxcs ¢ 311P, ocBauBaromux AOOIT OOO, xapakTepHbI CICAYIONIUE creyuguyeckue
oOpa3oBaTenbHbIC TOTPECOHOCTH:
- MOTpeOHOCTh, B amanraimuu ¥ auddepeHpoBaHHOM MMOAX0le K OTOOpY COACpKaHUS
MPOrPaMMHOTO MaTepuaia y4eOHBIX IMPEAMETOB C y4ETOM OCOOBIX 00pa3oBaTENbHBIX MOTPEOHOCTEH
u Bo3MokHocTer aered ¢ 3IIP Ha ypoBHe OCHOBHOrO 00I1Iero oOpa3zoBaHMS;
- BKIIIOYCHHUE  KOPPEKIMOHHO-PAa3BHBAIOIIETO KOMIIOHEHTa B  MpOLECC OOydYeHHsS  IpH
peanm3anm  00pa30BaTENbHBIX  MPOrpaMM  OCHOBHOTO  O0mIero  OOpa3oBaHUS C  y4ETOM
MIPEEMCTBEHHOCTH YPOBHEW HA4YaJIbHOTO M OCHOBHOTO 00IIero oOpa3oBaHMS;
- pa3BUTHE M KOPPEKIHS NPUEMOB MBICIUTEILHON NEATENPHOCTH W JIOTHYECKUX JICHCTBHH,
COCTABJAKOIINUX OCHOBY JIOTUYCCKHUX MBICIUTEIIbHBIX onepaunf/'l, pacmiup€Hue METAalpCIMETHBIX
CHocO0OB  y4yeOHO-TIO3HABATEIbHON  JEATENBHOCTH,  OOECHEeYMBAIOIIMX  MPOLECC  OCBOEHUS
IPOTPaMMHOTO MaTepHasa;
- NPUMEHECHUE CHCIUATBHBIX METOJOB U IMPUEMOB, CPEICTB OOYYEHHUS C y4ETOM OCOOCHHOCTEH
ycBoeHusi oOywatomumcst ¢ 3[IP  cuctembl  3HaHWW, yMEHMH, HABBIKOB, KOMIIETCHIIUN
(uCTIONB30BAHUE  «IIOIIATOBOCTH» IPHU  TNPEABSABIEHUM Yy4eOHOro MaTepuasia, HpU  peLIeHUU
NPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4 M JKU3HEHHBIX  CHTyallMd; NPUMEHEHHE  aJTOPUTMOB,
JIOTIOJTHUTENIBHOW BU3YaJbHOM TOAJEPKKH, OIMOPHBIX CXEM MpPU pPEUICHWH Y4eOHO-TI03HABATEIbHBIX
3amad W pabore ¢ ydeOHOM wuH(popMmalmel; pa3sHOCTOPOHHSA MpopabdoTKa y4eOHOro MaTepuana,
3aKpCIVICHUEC HABbBIKOB U KOMHCTCHHI/II;'I IMPUMCHUTECIIBHO K Pas3IMYHbIM JKHU3HCHHBIM CHUTYallUAM;
YBCJIMWYCHUE [OOJHU HNPAKTUKO-OPUCHTUPOBAHHOTO MaATEpHaia, CBA3AHHOIO C JKU3HCHHBIM OIIBITOM
MOJPOCTKA; pa3HOOOpa3ue W BapHMAaTUBHOCTb MPEABSIBICHUS M OOBICHEHMS Yy4eOHOTO Marepuana Ipu
TPYAHOCTSIX YCBOEHHS W INepepaboTku MHPOpPMALUHU U T.1.);
- opranusaius 00pa30BaTEIBLHOrO MPOCTPAHCTBA, pPabdOYero MecTa, BPEMEHHOW OpraHU3aluu
o0Opa3oBaTebHONM  Cpeabl € y4eToM  NCHUXO(DHM3MYECKMX  OCOOCHHOCTEH W BO3MOMKHOCTEH
oOyuaromerocst ¢ 3IIP (MHAMBUAYallbHOE MPOEKTHPOBAHWUE OOpPA30BATENBHOM CpeIbl C y4ETOM
MOBBIIIEHHOH  HCTOIIAEMOCTH W OBICTPOW  YTOMJIIEMOCTH B  NPOLECCE  WHTEIUIEKTYaIbHOM
NeSITeNbHOCTH,  CHIDKCHHOW  pabOTOCIIOCOOHOCTH,  CHIDKEHHOM  TPOW3BOJNIBHOW  PETyJISIHH,
HCYCTOIZQHBOCTH IIPOU3BOJIbHOTO BHHMMAaHHA, CHUXXCHHOI'O 00beMa MaMATH M IOHWKEHHOH TOYHOCTH
BOCTIPOW3BEICHHSA);
- CHelMabHAsl TOMOIIb B Pa3BUTHH OCO3HAHHON CaMOPETYJSIIMU JEATEIbHOCTH U TIOBEACHUS,
B OCO3HAaHMHM BO3HHMKAIOIMX TPYAHOCTEH B KOMMYHUKATHUBHBIX CHTYalUsX, HCIOJIb30BAHUH
IMpueMoB 3MOHHOHaJ’IBHOI71 caMoperysinud, B HO6Y)KJICHI/II/I 3allpalliiBaTb IOMOIIb B3pPOCIOIo B
3aTPYAHUTECIIbHBIX COUAJIbHBIX CUTyaluAX; [CJICHAIIPaBJICHHOC pa3BUTHC COMUAJIBHOT' O
B3anMoieiicTBus oOyyuarontuxcs ¢ 311P;
- y4eT (YHKIMOHAIBHOTO COCTOSIHHMS IIEHTPAJbHONH HEPBHOM CHCTEMBI M HEHPOAWHAMHKH
NICUXUYECKUX mporeccoB oOydarommuxcs ¢ 3[1P (3amemneHHoro temmna nepepaboTKu HMHGOpPMALNH,
MOHM)KEHHOTO OOIIEr0 TOHYCa, CKJIOHHOCTH K ap@EeKTHUBHON Ae30praHU3aluu JeSTeIbHOCTH,
«OpTraHNYeCKOW» JACKOHIICHTPAINA BHUMAHUSA U JIp.);
- CTUMYJIHUPOBAHUE K OCO3HAHUIO W OCMBICIICHUIO, YIIOPAAOYUBAHUIO YCBAaMBACMbLIX Ha YpOKax
3HAaHUA W YMEHWH, K NMPUMEHEHUIO YCBOCHHBIX KOMIIETCHIIMM B IOBCEAHEBHOW YKHU3HU;
- NPUMEHEHHUE  CIEIHMATbHOTO  MOJAX0/Ja K  OIEHKE  O0pa3oBaTeNbHBIX  JIOCTHXKEHUM
(TMYHOCTHBIX, METANpPEJAMETHBIX M TPEAMETHBIX) C YYETOM TICHUXO(PH3MUYECKHUX OCOOCHHOCTEH U
0CcOoOBIX 00pa3zoBaTeNbHBIX MOTpeOHOCTEH oOydarommxcsi ¢ 3I[IP; wucrmomp30BaHMe CcHENMaIbLHOTO
WHCTPYMEHTApHs OILICHUBAHHS IOCTIDKCHHH WM BBISBICHUS TPYJHOCTEH YCBOCHHs 00pa3oBaTEIbHOM
pOrpaMMBl;



- (opMHpOBaHUE COIMATIBHO AKTHBHOW MO3WIMH, WHTEpECa K COIHMAIBHOMY MHPY C TTO3UIHHA
JMYHOCTHOTO CTAHOBJICHUS M MPOPECCHOHATBHOTO CaMOOIIPEICICHNUS;

- pa3sBUTHE W pACIIUPEHHE CPEICTB KOMMYHHKAIIMH, HABBIKOB KOHCTPYKTHBHOTO OOINEHUS W
COLMAIFHOTO  B3aUMOJAEHCTBHA (CO  CBEPCTHHKAMM, C UJICHAaMH CEMbH, CO  B3pPOCIBIMH),
MaKCHMaJIbHOE pacCIIUpPEHHE COLMAIBHBIX KOHTAaKTOB, noMmomb noapoctky ¢ 3[IP B oco3nanun
COLMAIFHO TPHEMJIEMOTO U 0J00pseMOro TMOBENCHHS, B H30MPATEIbHOCTH B YCTAaHOBJICHUHU
COLIMAJbHBIX KOHTAKTOB (MpO(PHUIAKTUKA HETaTUBHOTO BIIMSHUS, MPOTUBOCTOSHUE BOBJICUCHUIO B
AHTHCOLMAJIBHYIO Cpefy); MPO(UIaKTHKAa aCOIHAJbLHOTO MOBEACHUS.

IInanupyemble pe3yJbTaTbl 0CBOCHHUSI y4eOHOI0 IpeAMeTa

JInyHOCTHBIE pe3yJIbTaThI:
. YMEHHE SICHO, TOYHO, TPAaMOTHO HM3J1araTh CBOU MBICIHM B YCTHOW M INMCbMEHHOM pe4M; NOHMMATh
CMBICJ TIOCTABJIEHHOW 3aJauM, BbICTpauBaTh apryMEHTALMIO, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI;

. KPUTUYHOCTDh MBIIICHHS, YMEHHE PACIO3HaBaTh JOIMYCCKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJINYATh THIIOTE3Y OT (DaKTa;

. NpEeJCTaBJICHUE O MAaTEeMaTHUYECKOW HayKe Kak cepe 4eIOBEYeCKON NesTeIbHOCTH, 00 dTamax ee
pasBUTHS, O €€ 3HAYMMOCTH JUIS PA3BUTHUS [MBUIIM3AIINY;

. HMHHUIIMATHBA, HAXOUYUBOCTh, aKTUBHOCTh MPHU PEIICHHA MATEMAaTHYECKUX 3a/ad;

. YMEHHE KOHTPOJIHMPOBATH MPOIECC U Pe3yIbTaT yueOHON MaTeMaTHYECKON AeATeIbHOCTH,

. CIOCOOHOCTh K SMOILMOHAIBHOMY BOCIPHATHIO MAaTEMaTHUYECKHX OOBEKTOB, 3ajad, PELICHHH,
paccyXaeHul;

. (GOpMHpOBaHHE Y YYalIUXCsS HHTEUICKTYalbHOM YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K

MPEOIOJICHHIO MBICJHMTEIBHBIX CTEPEOTUIIOB, BBITCKAIOIIUX W3 OOBIACHHOIO OIIBITA;

° (GOpMHpPOBaHME  KA4YeCTB  MBIIUICHHS, HEOOXOMUMBIX JUIS  ajanTallid B  COBPEMEHHOM
HHPOPMAIIMOHHOM OOIIECTBE; pPa3BUTHE HHTEpPEca K MAaTEeMaTHYECKOMY TBOPYECTBY M MaTeMaTHUCCKUX
CITOCOOHOCTEHA.

MeTanpenMeTHme pe3yabTaThbl

Pezynamuenvie:

. YMEHHE CTaBUTh IIeJIM, BBIOMpPaTh W CO3/IaBaTh AITOPUTMBI  JUISL  pEIIeHHs  y4eOHBIX
MaTeMaTHYECKUX MpoOIeM;

° yMEHHUE TUTAaHUPOBATh U OCYIIECTBISTH JACSATEIBHOCTh, HAMPABICHHYIO Ha pelieHHe 3aiad
HCCIIEA0BATENILCKOrO XapakTepa.

. yMeHue (popMynHupoBaTh U yIEpKMBaTh YYeOHYIO 3a/1ady;

° COCTAaBJIATH IJIaH U IIOCIIEAOBATENHbHOCTE ACHCTBHI;

. OCYIIECTBJIATh KOHTPOJIb MO 00pa3Ily ¥ BHOCHTh HEOOXOAMMBIE KOPPEKTUBHI,

. aJICKBAaTHO OIICHWBATh NMPABUIBHOCTH WJIM OIMMOOYHOCTH BBITIOJIHEHUS Y4eOHOU 3amaym, e
OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHS;

° CIMYaTh CIOCO0 JNCHCTBHS M €ro pe3ysibTaT ¢ 3aJlaHHBIM ATATIOHOM C IICJIbI0 OOHApPYKEHUS
OTKJIOHEHHUH U OTJIIMYHUM OT 3TaJOHA.

Kommynuxkamuenwie:

. OpraHU30BBIBATH Y4YeOHOE COTPYJHHUYECTBO U COBMECTHYIO JICATEIBHOCThL C YYHUTEIeM |
CBEpPCTHUKAMHM B MPOIECCE PEIICHUS 3a/1a4;

° B3aUMOJICHCTBOBATh M HAXOJUTh 0OOIIME cmocoObl palboThl; paboTaTh B TpyINe: HAXOAUTh oOIIee

pemieHre W pas3pemarh KOHQIMKTBI Ha OCHOBE COIVIACOBAHMS MO3MLMN M yd€Ta MHTEPECOB; CIIyIIaTh
naptHepa; GpopMynupoBaTh, apryMEHTHPOBATh M OTCTaMBAaTh CBOC MHEHHE;

. [IPOTHO3MPOBATh BO3HUKHOBEHHE KOH(IMKTOB IPU HAJIUYUM PA3HBIX TOUYEK 3PEHUS;

. paspeniatb KOH(IMKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3MLUN BCEX YYACTHUKOB;

. KOOpAUHHUPOBATh U IMPUHUMATh PA3JIUYHBIC ITO3ULUU BO B3aMMOJECHCTBUH;

. apryMEHTHpOBAaTb  CBOK MO3MIHUI0 U KOOPAMHUPOBATH €€ C TO3ULMAMM [ApTHEPOB B
COTPYIHHUYECTBE INPHU BHIPAOOTKE OOIIEro peIIeHHs B COBMECTHOM JEsTEIbHOCTH.

Ilo3naéamensvhoie:

. NEpBOHAYAJIbHBIE MPEACTABICHUS 00 HAEAX M O METOJaxX MaTeMaTHKU Kak 00 yHHBEpCAJIbHOM

SA3BIKE HAYKHW W TCXHHUKHU, O CPEACTBC MOACIUPOBAHUA SIBIICHUM U IpoueCCoOB;



. YMEHHE BHJETh MaTEeMaTHYECKyI0 3aJady B KOHTEKCTE TPOOJIEMHONH CHUTyallul B APYTUX
JUCLMIIMHAX, B OKPYKAIOIIEH KU3HH;

. YMEHHE HaxOJuTh B pPa3jIMYHBIX HCTOYHUKAX HH(POpPMAIMIO, HEOOXOIUMYIO MJIsi pEIIeHUs
MaTeMaTHYECKUX TpoOJIeM, W TpPEJICTaBIATh €€ B IOHATHOW (opMe; NPUHUMATh pEIIeHHE B YCIOBHAX
HETOJTHOW W W30BITOYHOM, TOYHOW M BEPOSITHOCTHOH HH(OpMAIIHH;

. yMEHHE TIOHMMaTh W HCIOJIb30BaTh MaTeMaTH4YEeCKHE CpPeACTBAa HArisAHOCTH  (rpaduku,
JIUarpamMmbl, TaOJMIbI, CXEMbl M Jp.) Ul WJUTIOCTpAllMH, MHTEPIpPETALnu, apryMEeHTaluu;

. YMEHHE BBIBUraTh THUIOTE3bl NPU PEIICHUH YYEOHBIX 3a7ad M IOHWMAaTh HEOOXOAUMOCTh HX
IIPOBEPKU;

. yMEHHE MPHUMEHATh WHAYKTUBHbIE M JEAYKTUBHBIE CIIOCOOBI PACCYXKICHHUH, BUIETh pa3IUUHbIC
CTpaTeruu pelieHus 3aaay;

. [IOHUMaHUE CYIIHOCTH aJTOPUTMUYECKUX IPEANHCAHMM M YMEHHE NE€UCTBOBATH B COOTBETCTBUU C

IIPEJI0KEHHBIM AJITOPUTMOM.

IIpeameTHbie pe3yabTarhl. B pesynbprate ocBoeHus ydeOHoro mpeamera «MaremaTnka» oOydaromuecs ¢
3IIP pa3BuBarOT MNPEACTABICHHUS O MaT€MaTWKE KaK YacTU MHUPOBOW KYJBTYpbl M YHHUBEPCAJIbHOM S3BIKE
HayKd, MECTE€ MaTeMaTHKM B COBPEMEHHOM IMBWIM3ALMK; PAa3BUBAIOT MAaTEMaTHYECKOE MBIIICHHE,
FEOMETPUUYECKYI0 HMHTYMIMIO; TOJY4aroT MPEACTaBICHHE O BEPOSTHOCTHOM XapakTepe OKpYKaIOIIUX
SBJIICHUI U O CIy4alHOM M3MEHYMBOCTH; OCBAaMBAIOT MAaTEMaTHYECKHH amnmapaT U IOJIy4aroT HEOOXOAMMbIE
HAaBBIKM JUISI IPUMEHEHUS B PEAIbHOM KM3HHM, U3YYEHUS JPYrHMX NPEAMETOB, MPOJOJKEHHs 0oOpa3oBaHMs B
COOTBETCTBHM C BBIOpaHHBIM TmpoduiaeM; ydaTcs MNPUMEHATh MaTeMaTUYeCKHe 3HAaHUS TMPH PELIICHUH
pa3IMYHBIX 33Jlady U OLEHUBATH MOJTYYEHHBIE PE3YIbTaThl.

BeinmyckHuk HayuuTces B 5-6 kiaccax (AJ1s1 HCHOJIB30BAHUA B NMOBCEJIHEBHOM KNU3HM M o0ecneveHuUs!
BO3MOKHOCTH YCIICIIIHOIO NPOJ0JIKeHHs 00pa3oBaHus Ha 02a30BOM ypPOBHe):

. OPUEHTHPOBATHCS B MOHATUSX U ONEPUPOBATh UMU Ha 0a30BOM YpPOBHE: MHOXKECTBO, 3JIEMEHT
MHO>KECTBA, [MOJMHOKECTBO, NPUHAUIEKHOCTh, IIepeceueHre, 00beJMHEHMUE;

. 3aJaBaTb MHOKECTBA IIEPEUUCIEHUEM HUX DIIEMEHTOB;

. OPHEHTUPOBATHCS B IpaMuecKOM HPEICTABICHUN MHOXKECTB

B noBceqHeBHOM ’KU3HHU M IPU N3YyYEHUH IPYTUX MPEIMETOB:

. pacrno3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSL.

Yucaa

. OpPHEHTHPOBATHCS B IOHATUAX M ONEPUPOBATH MMHU Ha 0a30BOM YpPOBHE: HATypajbHOE YHCIO,
IIEJIOEe YMCII0, OOBIKHOBEHHAs APOOb, JeCATUYHAs IpoOb, CMEIIAHHOE YMCIIO, PALMOHAIBHOE YHCIIO;

. HCIOJb30BaTh CBOWCTBA YUCEN W IpaBWIa ACHCTBHN C PalMOHAIIBHBIMU YHCIIAMH IIPU
BBITIOJTHEHUH BBIYNCIICHUN;

. UCIIONIb30BaTh MPU3HAKM AENUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINONHEHMU BBIYMCICHUH U peIIeHUU
HECJIOKHBIX 3aj]ay, NPU HEOOXOJUMOCTH C OTMOPOM Ha aJrOpuTM HpPaBUIIA;

. BBIIIOJHATh ~ OKPYIJIEHME  PALMOHAIBHBIX  4YUCEI B  COOTBETCTBMM  C IpaBWIaMM, IIpU
HEOOXOANMOCTH C BU3YyalbHON ONOPOIA;

. CPaBHMBATH PALMOHAJIBHBIE YHCIIA.

B noBceHeBHOM KU3HHU M IIPU H3Y4YE€HHUHU APYTHX IIPEIMETOB:

. OpPUEHTHPOBATHCS B PE3YyJIbTaTaX BBIYMCICHUM IPU PELICHUU MPAKTUYECKHUX 3a7ad;

. BBITIOJIHATh CPABHEHUE YHUCEIl B PEANIbHBIX CUTYALUsX;

. COCTaBJIATh YMCIIOBBIE BBIPAKEHUS NPU PELICHUN NPAKTHUYECKUX 3a1ad M 3ajad U3 APYyrux

y4eOHBIX IPEMETOB.
CraTucTHKa ¥ TeOpHsl BepoOsITHOCTell

. MMETh NPEJCTABICHUE O MPEIOCTABICHUH JAaHHBIX B BUJE TAOJMII, JUArpaMMm;

. W3BIIEKAaTh WH(GOPMAIMIO, TIPECTABICHHYIO B BUE TaOJIHIIBI, AUAarpaMMBbI.

TekcToBBIC 327249

. pelIaTh HECIOKHBIE CIO’KETHBIE 3aJ1a4M Pa3HbIX TUIIOB HA BCE apHU(PMETHUUYECKUE JIEHCTBHUS;

. CTPOUTHh MOJIETb YCIOBHS 337auyd (B BHUJE TaOJMIbI, CXEMbI, pUCYHKA) IO 00pa3ily, B KOTOpOH
JaHbl 3HAYEHUS BYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LIEJBIO IOMCKA PELICHUS 3aauH;

. COCTaBJIAITh IJIaH PELIEHUs MPOCTEHUIIEeNH 3a1auu;

. BBIJICIIATH ATAIlbl PEIIEHUS MPOCTEUINEN 3a7auH;



. HMHTEPIPETUPOBATH BBHIYUCIUTEIbHBIE PE3YIbTATHl B 3a/a4e, UCCIEN0BATh IMOJyYEHHOE PEIICHUE
3a/1a4u, TIPH HEOOXOIMMOCTH C BH3YaJIbHOW OIOPOii;

. MMETh TPEACTaBICHUE O Pa3IM4YUU CKOPOCTeH OOBEKTa B CTOSUEH BOJE, NPOTHB TEYEHHS U IO
TEUEHUIO PEKH;

. pelaTh 3alayd Ha HaXOXJAEHHE YacTH YUCla M YUCJA MO €ro 4acTH, UCHOJb3Ysl aJrOPUTM
y4eOHBIX JICHCTBHIA;

. pemath 3aauyd pasHbIX THUMOB (HAa paboOTy, Ha MOKYNKH, HA JBWKEHHUE), CBS3BIBAIOLINX TpU
BEJIMYMHBI, BBIIEIATh 3TU BEJIWYMHBI M OTHOLIEHHS MEXIy HUMU;

. HaXOJUTh MPOLEHT OT YMCIIA, YACIO MO MPOLEHTY OT HEro, HaXOJUTh IPOLEHTHOE OTHOILIECHUE
JBYX YHCEN, HAXOAUTh IPOLEHTHOE CHHKEHUE WJIM MPOLIEHTHOE IMOBBILIEHUE BEIUYMHBL,

. pelIaTh HECIOKHBIE JIOTHYECKUE 3a7a4ld METOJOM PAaCCYXKICHHMH.

B noBcexHeBHOM )KU3HH U IPH N3YYEHUH APYTUX NIPeIMETOB:

. JeaTh NPEIoJIOKEHUE O BO3MOXKHBIX 3HAUEHHUAX MCKOMBIX BEJIMYMH B IPAKTUYECKON 3ajaue
(menath MPUKHUAKY).

Harasinnasa reomerpus

TI'eomerpuueckne purypoi

. OpPUEHTHPOBATHCSI B TIOHATUSX M ONEPUPOBATh MMU Ha 0a30BOM ypoBHE: (UTypa, TOUKA, OTPE3OK,
npsiMas, Jyd, JIOMaHasi, yrojl, MHOTOYTOJbHUK, TPEYTOJIbHUK M YETBIPEXYTOJbHUK, TMPSMOYTOJIbHUK U
KBaJpaT, OKPYXXHOCTb M Kpyr, NPsSMOYTrOJbHBIA Napajuienenunen, kKyO, map. HM3o0paxars u3ydaemsbie
Gurypsl OT pyKd ¥ C TMOMOUIbIO JIMHEHKUA U LHUPKYJIS.

B noBceiHeBHOI JKU3HHU ¥ IPU M3YYEeHHUHU APYTHUX NIPeIMETOB:

. pemaTh MPaKTUYEeCKUe 3a7aud C MPUMEHEHHUEM MPOCTEHIINX CBOMCTB (QUryp.

HN3mepeHnns 1 BbIYUCICHUS

. BBINONHAT W3MEpPEHHE JUIMH, PACCTOSHUM, BEIMYMH YIJIOB, C IOMOLIBIO HHCTPYMEHTOB JUIS
WU3MEPEHU JUIMH U YIJIOB;

. BBIYHCIIATH IUIOIIAIN MIPSIMOYIOJIBHUKOB.

B noBceqHeBHOM "KU3HHU U IPU U3Yy4YEHUH IPYTUX NPEIMETOB:

. BBIUUCIIATh PACCTOSIHUA HAa MECTHOCTM B CTAHIAPTHBIX CUTyalMsAX, IJIOMIAAU MPSMOYTOJIbHHUKOB,

pu HEOOXOTUMOCTH C BU3yallbHOW OTIOPOH;

° BBIIIOJIHATDH HpOCTCfIHIPIG MNOCTPOCHUA MW HU3MEPCHHA HAa MECTHOCTH, HCOﬁXOIII/IMLIC B pCaHBHOﬁ
KH3HU, NIPY HEOOXOAUMOCTH C BU3YyaJbHOH OMOPOIL.

HcTopus MaTeMaTHKH

. METb MPEICTaBICHHE O HEKOTOPBIX (pakTax M3 UCTOPHU MATEMaTHKH,

. OCO3HAHME POJIM MaTeMaTUKH B pa3BuTHU Poccuu m mupa.

BBINNyCKHUK MOJYYHT BO3MOKHOCTH HAY4YHThCA B 5-6 Kiaccax (mjs o0ecrnedyeHHs] BO3MOKHOCTH
YCHEUITHOT 0 NMPOA0JI:KeHUsl 00pa3oBaHusi HA 6a30BOM YPOBHE)

DJIEMEHThI TEOPHH MHOKECTB M MaTeMaTH4YeCKOW JIOTMKH

1
o onepupoeamaos NOHAMUAMU. MHOIHCECMEBO0, xapakmepucmuxku MHOIHCecmea, oJleMerRm
MHOIHCECMBA, nycmoe, KOHe4YHoe U beckoneunoe MHOIHKCECNE0, l’lOdMHODfC@CWlGO, npuHClaJZQOfCHOCI’Hb,
o OI’lpe()eJl}ll’l’lb npuHa()/ze:);cnocmb ajemernma  MHOaHCeCmsy, 00beOUHEeHUIO u nepecevyeruro

MHOJICECMB, 3A0a6aAMb MHOJCECHEO C NOMOWbIO NEPEYUCTEHUs IIEMEHMO0B, CIOBECHO20 ONUCAHUAL.
B noBceHeBHOI }KU3HU ¥ IPU N3YYEeHHUHU IPYTHUX NIPeIMETOB:

° pacno3Hasams 102UHeCKU HeKOPPEeKNHble blCKA3bIBAHUA,

° CMpOUmMd YEenouKy YMO3AKAIOUEeHUU HA OCHOBE UCNONIb308ANHUSL NPAGUIL JIOUKUL.

Yucnha

° onepupogamsv HNOHAMUAMU. HAMYPATbHOE YUCTLO, MHOMNCECNBO HAMYPANbHBIX YUCEI, yenoe

YUCTO, MHOICECMBO YENblX uucel, OObIKHOBeHHAsi OpobOb, OdecamuuHnas Opodb, CMEUlaHHOe YUCTO,
PAYUOHATILHOE YUCTO, MHONCECMBO DAYUOHATLHBIX YUCET, 2eOMEMPUYECKdsi UHMePnpemayus HamypaibHbiX,
YenviX, PAYUOHATbHBLX,

° NOHUMAMb U 0OBACHAMb CMBLCT NOSUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA;
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o BbINONIHANMb BLIYUCICHUS, 8 MOM YUCTe C UCNOAb30BAHUCM NPUEMO8 DAYUOHATbHBIX SbIYUCICHUIL,
000CHOBBIBAMb ANICOPUMMbL BbINOJHEHUSL OCUCMEULL,

. ucnonvzoseamv npusnaxku oeaumocmu na 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npoussedenus uucen
APU GbINOJHEHUU BbIYUCICHUL U PeuleHUl 3a0ad, 000CHO8bIBAMb NPUSHAKU OeTUMOCMU;

. 8bINOIHAMb OKPY2IeHUEe PAYUOHATILHBIX YUCel C 3a0AHHOU MOYHOCMbIO,

. VYNOPAOOUUBANb YUCIA, 3ANUCAHHBIE 8 8UOe 0ObIKHOBEHHBIX U OeCAMUYHBIX Opobell,

. naxooums HOM u HOK uucen u ucnonvzoeams ux npu peuwlenuu 3a0ay,

. onepuposams NOHAMUEM MOOYIb YUCIA, 2eOMemMpPUYecKas UHmepnpemayus Mooyis Yucid.

B noBceHeBHOI JKU3HU ¥ TPU U3YYEHHUHU IPYTHUX MPEIMETOB:

. NPUMEHAMb NPAGULA NPUOTUNCEHHBIX GbIYUCTIEHUN NPU PeuleHUU NPAKmu4eckux 3a0ay u
peuteHul 3a0a4 Opyeux y4eoHvix npeomemos;

. 8bINONIHAMb CPABHEHUE PEe3VIbMAMO8 GbIYUCTIeHUN NPU peuleHuy NPaKkmuieckux 3a0ay, 8 mom
yucie npUOIUNCEHHbIX BbIYUCTEHULL,

. COCMABIsAIMb YUCTOBbLE BBIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NpU peueHuu NpaKmuidecKux

3a0ay u 3a0a4 u3 Opyaux y4eOHbIX npeomemos.

YpaBHeHHsI U HepaBEeHCTBA

. onepuposams NOHAMUAMU: PABEHCMBO, YUCTI080€ PABEHCME0, YPABHEHUEe, KOPEeHb VDABHEHUs,
peuierue ypagHeHus, Yuci080e HePAGEHCMEO.

CTaTHCTHKA M TeopHusi BEPOSITHOCTEI

. onepuposamv NOHAMUAMU. CMOIOYAmble U KPY208ble OUASPAMMbL, MAOIUYbl OAHHBIX, CPeOHee
apugmemuueckoe,

. u3eneKkamy, UH@opmMayulo, nNpeoCmasieHHyio 6 mabauyax, Ha OUAsPamMmax,

. cocmasnsims maoauysl, cCMpoums OUaAcpamMmvl Ha OCHO8E OAHHBIX.

B noBceHeBHOI1 ;KU3HU ¥ IPU U3YYEHUHU IPYTHUX NIPeIMETOB:

. u3gneKamov, UHMepNpemuposamsv U npeobpasosviéams  UHGOPMAyuio, NPeoOCMAasieHHyI0 6

maoauyax u Ha Ouazpammax, Ompanicarwyio Cceoucmea U XapaKxmepucmuky peaibHblX Npoyeccos u
AGNEHUIL.

TekcToBBIE 3aJlavuu

. pewams npocmule U CI0HCHbIE 3A0aAUU PASHLIX MUNOS,

. UCNONBL3068AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CLONCHBIX 3a0ay 015l NOCIMPOEHUS.
NOUCKOBOU CXeMbl U peleHUst 3a0ay,

. 3HAMb U NPUMEHAMb 00a cnocoba NoOucKa peuwlenust 3a0ay (om mpebosanus K yciosuio u om
YC08Ust K mpebosanuio);

. MOOenupo8amv paccyicOeHuss npu NOUCKe peueHus 3a0ay ¢ NoOMOowblo epagh-cxemvl ¢ ONOpoll
Ha obpaszey,

. 8bl0eAMb IMANbL PeuleHuss 3a0ayu U CO0epICAHUE KANCO020 IMana;

. UHMEpPNPemupo8ams  GbIYUCIUMENbHbIE —pe3yIbmamsl 8 3a0aue, UCCLe008aMb  NOTYYEHHOE
peuwieHue 3a0ayu;

. AHANUZUPOBAMb  8CEBO3MOMNCHbIE CUMYAUUU  B3AUMHO20 PACHONOJNCEHUsI 08YX 00beKmos u

U3MEHERUe UxX xapakmepucmuxk npu CO6mMeCcniHom osudIcenuu (CKOpOCWlb, epemsl, p(ZCCI’I’IO}lHue) npu peuteHuu
3004y HA OBUdICEHUE dsyx 00bEeKmMos8 Kax 6 OOHOM, maxk u 6 npomueonoJlIOJNCHbIX HANPpABINEeHUAX,

. uccne0o8ams  8CeBO3MOJNCHbIE CUMYAYUU NpU  peuwleHuu 3a0ady Ha O08UJCeHUue Nno peke,
paccmampusams pazusle CUCHeMbl OmMcyema,

. peuiams pazHoobpasHvle 3a0a4u «HA 4acmuy,

. peuiamsv U 000CHOB8bIBAMb CB0E peuleHue 3a0ay (8bl0ensimb MAMeMamuyecKylo O0CHO8Y) Ha

HAX0JCOeHUe Yacmu YUCId U YUcia no e20 4acmu Ha OCHO8e KOHKPEMHO20 CMbICaa Opoou;

J 0co3Hasams U 00BACHAMb UOGHMUYHOCL 3A0aY PASHBIX MUNOS, CEA3bIBAIOWUX MPU BETULUNDL
(Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE); BbIOeIAMb MU BeIUUUHbL U OMHOWIEHUS MeHCOy HUMU,
NPUMEHAMb UX NPU peuleHuU 3a0ay, KOHCMPYUpogams coOCMEeHHble 3a0auu VKA3AHHLIX MUNos.

B noBceaHeBHOM KU3HU M IPH U3YYE€HUH JPYTHX NPEIMETOB:

J 8bI0CIAMb NPU  peuleHuU 3a0ay XapaKkmepucmuKku paccmampusaemol 6 3adave Ccumyayuu,
OMIUYHbIE OM PeanbHbIX (me, Om KOMOpbIX abCmMpasupo8anucy), KOHCMPYUPOSAMb HOGble CUMYAyUuu C
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yuemom smux xapakmepucmuk, 6 4acmurocmu, npu peuweHuu 3a0a4 Ha KOHYyermpayuu, y4umusledntb
NJ10OMHOCNb 6eulecmed,

. pewams U KOHCMpYupogams 3a0ayu HA OCHOBE PACCMOMPEHUs PedalbHbIX CUMYayul, 6
KOMOPbIX He mpedyemcsi MOYHbIU GbIYUCTUMENbHBIL Pe3yIbmam;
. pewams 3a0auu Ha OBUICEHUE NO peKe, PACCMAMPUBas pasHvle CUCmeMbl Omcyema.

HarasigHas reomerpus
I'eomeTprueckue purypol

. U3BNeKams, UHMEPNPEMUpPOBAmMs U NPeobpPa308bI8aAMb UHPOPMAYUIO O 2eOMEeMPULECKUX

guzypax, npedcmasieHHyI0 Ha Yepmedtcax;

. usobpaxcams uzyuaemvle Quaypvl om pyKu U ¢ NOMOWbI0 KOMNbIOMEPHBIX UHCMPYMEHMOS.
HN3MepeHusi U BEIYUCIEHHS

. 8LINOIHAMb UBMEPEHUEe ONUH, PACCMOAHUU, GeIUYUH Vello8, C NOMOWbIO UHCMPYMEHMO8 OJis
usMeperutl ONUH U yenos,

. BLIMUCTAMND niowaou NPSMOY20/IbHUKOS, K6aopamos, 00vembl NPSAMOY20/IbHbIX

napannenenunedos, Ky6os.
B noBcexHeBHO KU3HU M IPH U3YyYE€HNH IPYTUX MPEIMETOB:

. BLIYUCTAMY PACCMOANHUA HA MECMHOCMU 68 CIMAHOAPMHBIX CUMYAYUAX, NIOWAOU YUACMKO8
NPAMOY20NbHOU POpMbL, 00BEMbL KOMHAM,

. 8LINONIHAMb NPOCMeEliUe NOCMPOeHUs HA MECMHOCMU, HeoOX00uUMble 8 PeanbHOU HCUSHU,

. OYEHUBAMb PA3MEPLL PEATbHBIX 00BEKMO8 OKPYIHCAIoUe20 Mupa.

HcTropus MaTeMaTHKH

. Xapakmepuzoeams G6KIA0 GblOAIOWUXCS MAMEMAMUKO8 8 pa3eumue Mamemamurku U UHbIX HAYYHbIX
obnacmeil.

BeinyckHUK Hay4yuTcs B 7-9 kiaccax (IJ151 HCIOJIb30BAHMS B MOBCEAHEBHOI KU3HH U o0ecnieYeHUs
BO3MOKHOCTH YCIIEIIHOT0 MPO/I0JI’KeHUs 00pa3oBaHusi HA 6A30BOM yYPOBHE)
JJleMeHTHI TEOPUH MHOKECTB U MATEMATHYECKOIl JIOTUKH

(] OHCpHpOBaTI) Ha 6330BOM ypOBHe2 IHOHATHUSIMU. MHOXECTBO, D3JICMCHT MHOXXCCTBA,
IIOAMHOXECTBO, HpI/IHa,ZUIe)KHOCTB;

° 3a/1aBaTh MHOKECTBA TEPEUUCICHUEM HX DIIEMEHTOB;

° HaxOJIUTh MepeceyeHue, 00beAMHEHHE, TIOJJMHOKECTBO B MPOCTEUIINX CHUTYAIHSIX;

° omnepupoBaTh Ha 0a30BOM ypOBHE: OMpe/ielieHHe, aKCuoMa, TeopeMa, JOoKa3aTelbCTRO;

° MPUBOANTH MPUMEPHI ISl TOATBEPKIACHNS CBOWX BBICKA3bIBAHHH.

B noBcerHeBHOM )KU3HU U IPH N3YYEHUH JIPYTUX NIPeIMETOB:

° OPUEHTHPOBATHCS B IpaUUECKOM IMPEICTABICHHA MHOXECTB JIJIS ONMCAHUS peabHBIX
NPOIIECCOB U SIBJICHHUM, NMPHU PEIICHUH 33134 JPYTruX y4eOHBIX MPEeIMETOB.

Yucaa

° omepupoBaTh Ha 0a30BOM ypPOBHE TOHATHUSMHU: HATYpaJlbHOE  YHCIIO, 1EJIO€  YHUCIIO,

OOBIKHOBEHHas1 JpoOb, JecsATHYHAs JApoOb, CMEIIaHHas JApoOb, PpAIMOHATBLHOE YHUCIO, apH(pMeTHYECKHid
KBa/IpaTHbIN KOPEHb;

] HCIIOJIB30BaTh CBOMCTBA YMCEN W NPABWIIA NEUCTBUM IPU BBIIIOJHEHUN BBIYHCIICHUM;

° WCTIONIb30BaTh MPHU3HAKK AenuMoctd Ha 2, 5, 3, 9, 10 mpu BBINOTHEHWH BHIYMCICHUNA M PEIICHUN
HECJIOXKHBIX 33/1a4;

. BBITIOJHATH OKPYTJICHUE PAIlMOHAIBHBIX YUCENI B COOTBETCTBUH C TPABHIIAMU;

. OIICHMBATh 3HAYEHHE KBAJPAaTHOTO KOPHS W3 MOJIOKHUTEIHHOTO IEJIO0T0 YHCIIa;

. UMETh TIPEJICTABIICHUE O pAIlMOHAIBHBIC U MUpPpAIMOHAIBHBIE YUCTIa;

. CpaBHHMBATH YHCIIA.

B noBceHeBHOI }KU3HU ¥ IPU U3YYEHUHU IPYTHUX MPeIMETOB:

° OIICHUBATH PE3yJbTAThl BBIUMCICHUHN MPHU PEIICHUN MPAKTHUYECKUX 3aJad;

° BBITIOJIHATH CPAaBHEHHUE YMCET B PEATbHBIX CUTYAIHSIX;
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. COCTABJIATh YHUCIIOBBIE BBIPAKEHUS TPH PELICHWH MPAKTHYECKHX 3aJad M 3aJad U3 JPYTrux
Y9eOHBIX PEAMETOB.

ToxaecTBeHHBIE NPeodpa3oBaHUsA

. BBITIOJIHATh HECJIOXKHBIE TPEoOpa3oBaHMs ISl BBIYMCICHHUS 3HAYCHWH YHCIIOBBIX BBIPAXEHU,
CoACpKalux CTCIICHW C HaTypaJIbHBIM II0KAa3aTCjIeM, CTCIICHU C LCJIbIM OTPHUATCIBbHBIM II0Ka3aTCjIcM C
UCTIOJIb30BaHUEM CIPAaBOYHOUN MH(pOpMAIINH;

. BBIMOJIHATh HECJIOXHBIC MPeoOpa3oBaHMs IEJIbIX BBIPAKCHHUN: PACKPbIBATH CKOOKH, MPHBOINUTH
MOI00OHBIE ClIaraeMEbIE;
. UCIIOJIb30BaTh (DOPMYJIBI COKpAIIIEHHOTO YMHOXKCHHS (KBaJpaT CyMMBI, KBaJapaT pa3HOCTH,

Pa3HOCTh KBAQAPATOB) IS YNPOIUICHHS BBIYMCICHUN 3HAYCHWH BBIPAKCHHN C WCIOJIH30BAHHEM CITPABOYHON
WHpOPMaIINY;

. BBITIOJIHATH HECJIOKHBIE TpeoOpa3oBaHMs APOOHO-IMHEHHBIX BBIPOKEHHH U BBIPAKEHUH C
KBaJpaTHBIMU KOPHIMH.

B noBceHeBHOI KM3HU M NIPU U3YYEHUH APYTUX IIPeIMETOB:

. IOHUMATh CMBICII 3aIIMCU YKCiIa B CTAaHJAPTHOM BUJE;
. OnepHupoBaTh Ha 0a30BOM YpOBHE MOHATHEM «CTaHIAPTHAS 3aIUCh YHCIAy.

YpaBHeHUS M HEPABEHCTBA

. onepupoBaTh Ha 0a30BOM YpPOBHE IOHSATHSMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHUE,
KOpEHb YpaBHEHMs, PEIICHNE YPaBHEHMs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHUE HEPAaBEHCTRA,;

. HPOBEPATH CIIPABEIMBOCTh UUCIIOBBIX PABEHCTB U HEPABEHCTB (IIPU HEOOXOIMMOCTH C ONOPOii
Ha o0paser);

. pelaTh JUHEWHble HepaBeHCTBA U HECJIO0XKHbIE HEPAaBEHCTBA, CBOJAIIMECS K JIMHEHHBIM;

. peuaTh CUCTEMbl HECIIOKHBIX JIMHEWHBIX YpaBHEHUM, HEPABEHCTB;

. HPOBEPSATH, ABISAECTCS JU JAHHOE YMCIO PELICHUEM ypaBHEHHs (HEpaBEHCTBA);

. pewiaTh KBaJpaTHbIE ypaBHEHHUs MO (opMyse KOpHEH KBaJIpaTHOrO YpaBHEHHs C OHNOpPOM Ha
CIPaBOYHYIO HH(OPMALIHIO;

. n300paXkaTh PELICHUs] HEPABEHCTB M UX CHUCTEM Ha YHMCIIOBOH MPsIMOIL.

B noBceiHeBHOI JKU3HU ¥ IPU U3YYEeHHUHU APYTHUX NIPeIMETOB:

. COCTaBJSATh M pELIaTh JUHEHHbIE YPABHEHHS NpPHU PELICHUH 3a/ady, BO3ZHUKAIOIIUX B JPYTUX
y4eOHBIX MpeMeTax C BU3yaJIbHON OMOPOH.

DOyHKIUA

. HAXOJUTh 3HaYeHHE (YHKIUU 10 33JlaHHOMY 3HAUYEHHUIO apryMEHTa I10 BU3YaJIbHOW OIOpE;

. HaXOAMTh 3HAYEHHE apryMEHTa IO 3a/JlaHHOMY 3HAYEHUI0 (YHKIIMM B HECJIOKHBIX CHUTyalHSX

apryMeHTa 110 BU3yaJIbHOM OIOpE;

. ONpEACIIATh MOJIOKEHHE TOYKU II0 €€ KOOpAMHATaM, KOOPAMHATHI TOUKU 10 €€ IOJOKEHUIO Ha
KOOPJAMHATHOM TIOCKOCTH;

. no rpaduKky HaxXoOUTb OOJIACTb OIpEIENCHHUs, MHOXKECTBO 3HAa4yeHuil, Hymu (QyHKIMH,
MIPOMEXYTKHA 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUsl M yObIBaHMs, HauOosbllee M HaUMEHbIIEe
3Ha4eHUs (PYHKIUM; CTPOUTh Ipauk IMHEHHON (QyHKIMHU;

. NpOBEpATh, SBISIETCS JU JaHHBIM Tpapuk rpaduKkoM 3agaHHOW (QYHKIUH  (JIMHEHHOM,
KBaJpaTUYHON, 0OpaTHOM MPONOPLUOHAIBHOCTH);

o OTIpeNIeNIATh NPUOIKEHHBIE 3HAYEHUs] KOOPAMHAT TOUKH IepecedeHus] TpaduKoB (YyHKIIHA;

. OpPUEHTUPOBATHCA B MOHATHAX M ONEPUPOBaTh MUMHU Ha 0a30BOM YpPOBHE: IOCIEI0BATEIbHOCTD,
apudMmeTHyecKas Iporpeccusi, reoMeTpuuecKasl porpeccus;

. pelmiaTb OpOCTEHIIME 3aJaud Ha HPOTrPecCUH, B KOTOPBIX OTBET MOXKET OBITh IOJIyYEeH

HETMOCPEICTBEHHBIM TOJICYETOM 0€3 MPUMEHEHHs (HOPMYIL.

B noBcexHEeBHOM )KU3HH U IPH N3YYCHUH APYTUX IPEIMETOB:

. WCTIONB30BaTh TPaUKM pealbHBIX IMPOIECCOB M 3aBUCUMOCTEH MJISi ONpENENICHUS HX CBOWCTB
(HauOonplIMe W HAaUMEHBIIME 3HAYEHHUS, NMPOMEXKYTKH BO3pacTaHusi M yObIBaHMS, OOJIACTU MOJOKHUTEIbHBIX
Y OTPHULIATEIbHBIX 3HAUEHUH U T.11.);

. WCTIONB30BaTh CBOMCTBA JIMHEWHOW (QYHKIIMM W €€ TpapuK MpH pEIIeHUH 3aaad W3 JIPYrux
y4eOHBIX MPEAMETOB.

CraTucTHKa U TeopHusl BepOSITHOCTEH
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. UMETh TMPEACTaBICHHE O CTATUCTUYCCKHUX  XapaKTePUCTHKAX, BEPOATHOCTH  CIyYaiHOTO
COOBITHS, KOMOMHATOPHBIX 3a7a49aX;

° MPEACTARISATh JJAHHBIC B BUJIE TAOMUI, TUarpaMm, rpaukoB ¢ OMOpod Ha obOpaserr;

° YUTaTh MHGOPMAIHIO, TTPEJACTABIICHHYIO B BHJIC TAONUIILI, TUarpaMMbl, rpaduka;

. OIICHUBATh BEPOSATHOCTH COOBITHS B MPOCTCUIITNX CITydasx;

. UMETh TPEACTABICHUE O POJIM 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBIICHHSX.

B noBce1HeBHOM KU3HU U IPH U3YYEHUU JPYTUX MIPEeIMETOB:

. OIICHWBATh KOJIMYECTBO BO3MOXKHBIX BapHAHTOB METOJOM TiepeOdopa;

(] HMETh NPEACTABIICHHUE O POJIM MPAKTHYCCKU HOCTOBCPHBIX U MaJIOBCPOATHBIX CO6BITI/II71;

(] HUMCETDb NPEACTABICHHUEC O CPABHCHHUU OCHOBHBIX CTATUCTUUCCKUX XAPAKTCPUCTHK, IIOJTYYCHHBIX B
MpoIiiecce penieHus] MPUKIaJHON 3a7a4yu, U3YyUEHUSI PEaIbHOTO SIBIICHUS,

(] OLCHHUBATh BEPOATHOCTDb PCAJIbHBIX C06BITI/Iﬁ u SIBJIGHI/Iﬁ B HCCJIOXKHBIX CUTyalUAdX.
TekcToBbBIE 321241

. penaTh HECIOKHBIE CIOKETHBIC 3a/1ayll Pa3HBIX THUIIOB HAa BCE apu(pMETHUSCKUE JICHUCTBUS,

. CTPOUTH MOJIENIb YCIOBUS 3amadv (B BHJAC TaOJMIBI, CXEMbl, PHCYHKAa WIH YPaBHCHHA), B

KOTOpOﬁ AaHbl 3HAYCHUS JABYX M3 TPCX B3aUMOCBA3AHHBIX BCJIMYHH, C LCJIBIO IOHCKA PCHICHUA 3adavud I10
BHU3YyaJIbHOMY 00pasily;

. COCTABJIAATh IUIaH PEILEHMs 3a]auy;
. BBIJIEJIAT ATAllbl PEIICHUs 3a7a4H;

. UHTEPIIPETUPOBATH BBIYUCIUTEIbHBIE PE3YJIbTATHl B 3aJaye, UCCIEN0BATh MOJIyYEHHOE PEILICHUE
3a7a4y;

. 3HaTh pa3jInuue CKOpOocTel 00beKTa B CTOSYEH BOJE, NPOTUB TEUCHHS U 10 TEUECHHUIO PEKHU;

. pelaTh 3aa4d Ha HaXO0XKJIEHHUE YacTU 4YUCIIa U YUCIIA 110 €ro 4acTy;

. pemiaTh 3aga4yd pasHBIX THIOB (Ha MOKYIKH, HA JBW)KCHHUE), CBS3BIBAIOIIMX TPH BEIWYUHEL,
BBIICIIATh 3TU BEIMYUHBI U OTHOLICHMS MEXAY HHMMH;

. pemaTh 3a7ayd Ha paboOTy, CBSA3BIBAIOIIMX TPU BEIMYUHBI, BBIIEIATH 3TH BEIMYMHBI U
OTHOULICHUSI MEXAYy HUMH I0 aITOPUTMY y4eOHBIX NEHCTBHUI;

. HaXOAWUTH MPOLEHT OT YUCJIA, YUCJIO IO MPOLEHTY OT HETO, HaXOAWUTh MPOLEHTHOE CHHKEHHUE
WJIH IPOLEHTHOE MOBBIIICHNUE BEIHYUHBL;

. pelaTh HECJIOXKHBIE JIOTUYECKUE 3a1a4l METOJOM PACCYKICHUH.

B noBceiHeBHOI JKU3HHU U IIPU U3YYCHHUH APYTHX IIPEIMETOB:

. y4acTBOBaTb B OOCYXJIEHUM TMIIOTE3bl O BO3MOJKHBIX IPEIEIbHBIX 3HAUEHUSIX MCKOMBIX B

3a/1a4e BEUYHH (J1eJaTh MPUKUJIKY).
TI'eomeTpuueckmne purypsi

. oInepupoBaTh Ha 0A30BOM ypOBHE MOHATHSIMU I'€OMETPUUECKUX (Uryp;

J U3BJIeKaTh MH(OPMALUIO O T€OMETPUUECKUX (DUTypax, MPEACTABICHHYI0 Ha YepTeKax B SIBHOM
BUIE;,

. NPUMEHSATD AJIsl PEIIeHHs 3a7a4 reoMeTprueckue (pakThl, €ClIM yCIOBUS UX MPUMEHEHUs 3aaHbl
B SIBHOH (opme;

. pemaTh 3a7aud Ha HAXOXKJICHHE TeOMETPUYECKUX BEUYMH 10 00paslaM WM aJrOpUTMaM.

B noBceqHeBHOM ’KU3HHU U IPU N3YyYECHUH IPYTUX NPEIMETOB:

o UCTIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UTyp JUIS pEeIIeHHUs] THIOBBIX 3a7a4, BOHUKAIOIINX B
CUTyalUsiX MOBCEIHEBHOM XM3HH, 3a/1a4 MPAKTUYECKOTO COJEPIKAHMUS.

OTHo1IeHUs

. onepupoBaTh Ha 0a30BOM YpPOBHE IOHATUSIMH: PAaBEHCTBO (DUIYp, PaBHbIE (PUIYpbI, PaBEHCTBO

TPEYTOJIBHUKOB, TApaUIEIbHOCTh MPSAMBIX, TEPHEHIUKYISAPHOCTh TPSAMBIX, YIJBI MEXKIY MPSMBIMH,
MIEPIICHINKYJIISP; OPUEHTUPOBATHCS B TOHATHSAX: HAKIOHHAS, MPOSKIIHA.
B noBce HeBHOI }KU3HU ¥ IPU N3YYEeHHUHU IPYTHUX NIPeIMETOB:

° HCIIOJIb30BATh OTHOWICHUSA AJIA PCUICHUA HpOCTGﬁIHHX 3aaa4, BOSHUKAOIIUX B peanLHoﬁ JKHU3HU.
I/IsMepeHm[ U BBIYUCJICHUSA
° BBITIOJIHATL HU3MCPCHHUE [JIMH, paCCTOHHHﬁ, BCJIMYMH YIJIOB, C IIOMOIIBIO HHCTPYMCHTOB JIA

W3MEPEHN IJTMH U YTJIOB;
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. OpUMEHSTh (OpMynBl TMEepUMeTpa, IUIom@and W o0beMa, IUIOMAAM ITOBEPXHOCTH OTIENBHBIX
MHOTOTPAaHHHUKOB IIPH BBIYHMCIEHHSIX, KOTJa BCE JAHHBIE MMEIOTCS B YCIOBHH;

. npuMeHath  teopeMmy Iludaropa, wumMerp mpeacTaBieHHE O  NPUMEHEHHMH  0a30BbIX
TPUTOHOMETPUYECKUX COOTHOLICHWM JUIS BBIYMCICHHS JUIMH, PACCTOSHHM, IUIOIIANEH B MPOCTEUIIHNX
cllydasx.

B noBcexHeBHOM )KU3HH U IPH N3YYEHUH APYTUX NIPeIMETOB:

. BBIUNCIISTh PACCTOSIHUA HAa MECTHOCTH B CTAHJAPTHBIX CHUTyalUsX, IUIOIMAAU B IPOCTEHIINX
cllydasix, MPUMEHITh (POPMYNbl B MPOCTEUIINX CUTYalMsIX B MOBCEIHEBHOM KU3HU.

I'eomeTpuyeckue MOCTpPOCHUSA

. n300pakaTb THUIOBBIE IIOCKHE (UTYpPHl M (UTYphl B MPOCTPAHCTBE OT PYKH M C TOMOILBIO
WHCTPYMEHTOB.

B noBce1HeBHOI1 }KU3HU ¥ IPU U3YYEHUHU IPYTHUX NIPeIMETOB:

. BBITNIOJIHATHh MPOCTEHUIINE MOCTPOCHHUS Ha MECTHOCTH, HEOOXOIUMbIEC B peajbHON KHU3HH.
I'eomeTpuyeckue nmpeodpa3oBaHusi

. CTpOUTh (PUTypy, CUMMETPHUUHYIO NAaHHOW (UI'ype OTHOCHTEIHHO OCH M TOYKH C ONOpOH Ha
oOpaserr.

B noBceaHeBHOM KU3HU M IPU U3YyYE€HUH IPYTUX MPeIMETOB:

. UMETh NPEJCTABICHUE O JBIKEHUH OOBEKTOB B OKPYKAIOIIEM MUPE;

. UMETh MPEJCTABICHNE O CUMMETPHUYHBIX (UTYpax B OKPYXKAIOIIEM MHpE.

BekTopbI H KOOPAUHATHI HA IJIOCKOCTH

. UMETh TPEACTAaBICHUE O MOHATHUAX: BEKTOP, CyMMa BEKTOPOB, MPOM3BEIECHUE BEKTOpa Ha YMHCIIO,
KOOPJWHATHI Ha TIOCKOCTH;

. OIpEeNeNATh TMPHOMIKEHHO KOOPAWHATHI TOYKM 10 €€ HU300paKeHHI0 Ha KOOPAUHATHOU
IUIOCKOCTH.

B noBceHeBHOI1 ;KU3HU ¥ IPU U3YYEHUHU IPYTHUX NIPeIMETOB:

. OPUEHTHPOBATHCS B HCIOJIB30BAaHUM BEKTOpA UIS PEHICHHUS MPOCTEHIIMX 3aJad Ha OIpeeIeHHe

CKOPOCTHU OTHOCHUTCJIbHOI'O ABUKCHUA.
HcTopuss MmareMaTHKH

o HMCTb MNPCACTABICHHUC O HCKOTOPLIX q)aKTaX U3 UCTOPHUU MATCMATUKU,

o IMOHUMATb pPOJIb MATCMATHKU B Pa3BUTHUU Poccun.

MeTOI[I)I MaAaTEeMAaTHUKH

o OPUCHTUPOBATHCA B U3YUYCHHBIX MCTOAAX PCIICHHA PA3HbIX TUIIOB MATCMATUUYCCKHUX 3alad4,

° HUMCTH MpeACTaBJICHUC (o) MAaTEMaTHYCCKUX 3aKOHOMCPHOCTAX B oxpyma}omeﬁ

JICCTBUTEILHOCTH U MPOU3BEACHUSAX HCKYCCTBA.

BBIMyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCsi B 7-9 Kiaccax aisi obdecrnedyeHHsl BO3MOKHOCTH
YCHENIHOT 0 MPOI0JIKEeHHsI 00pa30BaHusi HA 6Aa30BOM YPOBHe

DJIeMeHTbl TEOPUU MHOKECTB M1 MaTEMATHYECKOI JIOTHUKH

. Onepuposams noHsmMusAMU: ONpedeneHue, meopemd, aKCUOMA, MHOICeCMB0, XAPAKMEPUCMUKU
MHOJICECBA, DIEMEHN MHONCeCMBd, NYyCmoe, KOHEYHOe U OEeCKOHEUHOEe MHONCeCMB0, NOOMHONCECMEO,
NPUHAONIEHCHOCMb, BKIOHUEHUE, PABCHCMBO MHOICECME;

. u300paxcamv MHOJNCECMEA U OMHOWIEHUE MHONCECE C NOMOWbI0 Kpyeog Jiliepa, UCNONb3Ys
anzopumm yueOuvix oeticmeull,

° onpec)eﬂﬂmb anHa()ﬂEOfCHOcmb oJlemMerma  MHOoJIcecmsy, 00beOUHEHUIO u nepece4eruro
MHOIHCEeCme,

o 300a6amb MHONCECMBO C NOMOUIbIO NepeqduUcyleHus 3j1eMeHmaoe, Cl106€CHO020 ONUCAHUA,

° onepupoeamao NOHRAMUAMU. 6blCKA3bl6AHUE, UCmMmuUuHHOCmMb u  JI0OHCHOCmMb 6blCKA3bI6AHUA,

ompuyanue BuICKA3bIGAHUL, Onepayul HAaAo BbICKA3LIGAHUAMU. U, UIU, He, YCI06HblEe BbICKA3bIBAHUS.
(umnauxayuu),

o cmpoums 6blCKA3bI6AHRUS, OMPUYAHUS BbICKA3bIBAHUIL.

B HOBce}IHeBHOﬁ KU3HU U IPH UBYICHUU IPYTIUX IPEAMETOB:

o ydyacmeoeams 6 nNoOCmMpoeHuu Yyenovdku yMOf%lKJZIO’ieHUZZ HA OCHOB€e UCnolb306aHUsl npaeui
JI02UKU,
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. UCNONIL3068AMb MHOJICECMEA, ONepayuu ¢ MHONICeCmeamu, ux spaguyeckoe npeocmasietue Ojis
ONUCAHUSL PEATIbHBIX NPOYECCO8 U AGNEHUIL.

Yucaa

. onepuposams  NOHAMUAMU. MHOINCECMB0 HAMYPALbHBIX YUCEN, MHOMNCECMBO UeblX HYucel,
MHOJCECMBO — PAYUOHANbHLIX — YUCEN,  UPPAYUOHAIbHOE — YUCIO,  KBAOPAMHbIUL  KOPEeHb,  MHONCECMBO
O0elicmBUMEeNbHbIX — YUCeT, 2eOMempu4ecKdss UHMepnpemayus HAMypPaibHbiX, UYeavlX, PAYUOHATLHBIX,
0elicCmBUMENbHBIX YUCe,;

. NOHUMAMb U 0OBACHAMb CMbICA NO3UYUOHHOU 3ANUCU HAMYPATbHO20 HUCIA,

. BLINOIHAMb BbIYUCACHUSA, 8 MOM YUCTe C UCNONL30BAHUEM NPUEMOB PAYUOHAILHBIX GbIYUCTCHUL,
. 8bINOIHAMb OKPY2IeHUEe PAYUOHATLHBIX YUCel ¢ 3a0AHHOU MOYHOCMbIO,

. CPasHUBamsv payuoHAaIbHble U UPPAYUOHATIbHbIE YUCIA,

. npeocmasisims PayuoHaIbHOEe YUCTO 8 8Ude 0ecImudHou Opobu

. VNOPAOOUUBANL YUCA, 3ANUCAHHBIE 8 8Ude ODLIKHOBEHHOU U 0ecaAmMUYHOU Opodu;

. naxooumv HOJ[ u HOK uucen u ucnoav3osams ux npu pewieHuu 3a0au.

B noBceHeBHOI )KU3HU ¥ TPU N3yYEeHHH IPYTHX NMPeIMETOB:

. NPUMEHAMb NPABULA NPUOTUNCEHHBIX GbIUUCTIEHUN NPU peuleHUU NPaKmudeckux 3a0ay u
peuieHuu 3a0ayi Opyeux y4eonvix npeomemos;

. BLINOIHAMb CPAGHEHUE PEe3YTbMAMO8 GbIUUCTICHUN NPU PeuleHuu NPakmuieckux 3a0ay, 6 mom
qucie nPUOIUNCEHHbIX BbIYUCTEHULL

. COCMasnAms U OYeHUBAMb YUCI08blE BbIPANCEHUS NPU PeuleHUU NpaKmuyeckux 3a0ad u 3a0ad
U3 Opyaux y4eOHbvIX npeomemos;

. 3anuUcul8ams U OKPY2IAmb HYUCLOBble 3HAYCHUS PEANbHbIX BeIUYUH C UCHOAb308AHUEM DA3ZHBIX

cucmem usMepeHusl.
To:knecTBeHHBbIE MPeOOPa3OBaAHUS

. onepuposamv NOHAMUAMU CMENeHU ¢ HAMYPATbHbIM NOKA3ameneM, CmeneHu ¢ yeavim
OMPUYAMenbHbIM NOKA3amenem;

. BLINOIHAMb NPEoOPA308AHUSL YETbIX BbIPANCEHUIL: OeliCmeuUsi ¢ 0OHOUIeHAMU (CLoJiCeHuUe,
sbluUmManue, YMHodN CeHue), 0elcmeuss ¢ MHOCOUIEHAMU (CLOJdCeHUe, BbIYUMAaHUe, YMHONMCEHUE),

. BbINOIHAMb PA3NONHCEHUE MHO20UNEHO8 HA MHONCUMENU OOHUM U3 CHOCOO08: GblHeceHue 3a
CKOOKY, 2pynnupo8Ka, UCnoib308aHue Oopmyn COKPAUEHHO2O0 VMHONCEHUS,

. 8vl0eAMmb K8AOPAm CYMMbl U PASHOCIU OOHOUNEHO8,

. PACKIA0bI6amMb HA MHOMCUMENU K8AOPAMHbBIL MPEXUieH,

. 8bINOIHAMb NPE0OPA308AHUS BbIPANCEHULL, COOEPAHCAWUX CMENEeHU C YeTblMU OMmpUuyamenbHblMu

NnoOKA3amensamu, nepexooums Om 3anuci 6 8uoe CMmeneHu ¢ YeiblM OMmpuyamenbHulM noxKazamenem K 3anucu
6 8ude opoou;

. 8LINOIHAMbL  NPeodpa308anus  OPOOHO-PAYUOHANBHBIX  BbLIPAJICEHUI:  COKpauwjeHue  Opooell,
npugedeHue aneeopauyeckux Opobell K odwemy 3HaAMeHameno, CI0JdCeHue, VYMHOJCeHue, OelleHue
aneebpauyeckux Opobei, 6036edeHUe aneeOpaudeckol Opodu 6 HAMYPAIbHYIO U YerIyld OMPUYaAmenrbHyIo
cmenems,;

. BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

. 8bl0CNAMb  K8AOPAM — CYMMblL  WIU  PASHOCMU — O8VYIEHA 6  GbIPANCEHUSX,  COOEPICAUUX
K6aopammvie KOPHuU,

. BLINONHAMb NPeodPA308aAHUSA BbIPANCEHULL, COOEPAHCAUUX MOOYTb.

B noBce1HeBHOI JKU3HHU ¥ TPU N3YYEHHH IPYTHX MPEeIMETOB:

. BbINOHAMb NPE0OPA308AHUSL U OCUCIBUSL C YUCIAMU, 3ANUCAHHLIMU 6 CMAHOAPMHOM 8UOe;

. BbINOHAMb NPEOOPA306AHUSL ANI2COPAULECKUX BGbIPANCEHUL NPU PeeHUU 3a0ay Opyeux y4eOHbIX
npeomMemos.

YpaBHeHUsI M HEPABEHCTBA

. onepupoeamv — NOHAMUSAMU.  YPAGHEHUEe,  HePABeHCMB0,  KOPEHb  YDAGHEHUs,  peuleHue

HepageHcmed, pAasHOCUNbHbIe YPABHeHUs, 001acms onpeodeieHusi YpasHeHus (Hepagencmed, CUCmembl
VpasHeHull Uy HepageHcma),

. peuwlams  JUHEUHble YPABHEeHUs U  VPAGHEHUs, C80OuMble K  JIUHEUHbIM C  NOMOUWbIO
MOo2HCOEeCMBEHHbIX NPeoOPa308aHUl,
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. pewams KeaopamHule YPAGHEHUsl U YPAGHEHUs, C800UMble K KEAOPAMHBIM C NOMOUbIO
MOACOECMBEHHBIX NPeoOPA306aAHUL,

. pewams OpoOHO-TUHEUHbLE YPABHEHUSL,
. pewams npocmetiviue UPPaAYyUOHaIbHbIE VPAGHEHUsST U0 \/ f (x) =a, \/ f (x) = \/ g (X) ;
n
. pewamsp ypaenenus euoa X =a ;
. pewams YpasHenust CHOCOOOM PA3N0AHCEHUSL HA MHOMCUMENU U 3AMEHbl NEPEMEHHOU;
. UCNONB306AMb MEMOO UHMEPBANI08 OJisl PEUUEHUs. YEeblX U OPOOHO-PAYUOHATLHBIX HEPABEHCMAE.
B noBceHeBHOM KU3HU M MIPH U3YyYE€HUH IPYTUX MPEIMETOB:
. COCMAasIAMb U peulamv JUHEUHble U KEAOPAMHbIE VPAGHEHUs, YPAGHEeHUs, K HUM CE00Suuecs,

cucmembl TUHEIHbIX YPAGHEHUL, Hepagencme Npu peuweHuu 3a0ai Opy2ux y4eOHbIX npeomMemos;

. BbINONHAMbG  OYEHKY Npasoono0odus pe3yibmamos, HOLYYaAemMblX NpU peuleHul JUHEUHbIX U
K68AOpAMHbIX YPAGHEHUU U CUCMeM JUHEUHbIX YPAGHEeHUU U HEepaeeHCmE NpU peuweHuu 3a0ay Opyux
VUEOHBIX NPEOMEMO8,

. 8bI0UpPaMb COOMBEMCMBYIOWUe YPAGHEHUsl, HEPABEHCMEA UMU UX CUCMeMbl Ol COCMABLeHUs
Mamemamuyeckol Mooenu 3a0aHHOU peanbHOU CUmyayuu uiu NpUKiIaoHou 3a0adu;

. yMemb UHMEPRPEeMUpo8ams NOJYYEHHbIL NPU peueHuy YPaeHeHUs, HePaseHCmea Uiu CUCTEMbl
pe3yibmam 6 KOHmeKcme 3A0aHHOU PeanbHOU CUmyayuu uid NpuKiaoHou 3a0adu.

DyHKIIUA

o onepuposamv ~ NOHAMUAMU:  DYHKYUOHANbHAS  3ABUCUMOCMb,  (DYHKYuUs, epagux  QyHkyuu,

Cnocoovl 3a0aHusi (QYHKYUU, apeymeHm u 3HadeHue QYHKYuu, 001acmv onpeoeneHus U MHOICECME0
SHaueHuu  QYHKYuu, HYIU  @OYHKYUY, NPOMENHCYMKU  3HAKONOCHOSHCMEA, MOHOMOHHOCMb  (QYHKYUlU,
YemHOCMb/HeYemHOCMb PYHKYUU,

. cmpoums  cpakpuku  TUHEUHOU, K8aopamudHou QYHKYUl, 00pamuou NnponopYUOHAILHOCU,
@yukyuu 6uoa: y =a+ P Y=
Nxoy =30y =[x

X+b
. Ha npumepe K8aopamu4Hou GYHKYul, UCNoIb306ams npeobpazosanus epaguxa @ynrxyuu Y=F(x)
0151 nocmpoenus 2pagukos @yukyuii y = af (kx +b) +c ;
. COCMasnsims YPasHeHUsi NPAMOU N0 3A0AHHBIM YCIOBUAM. NPOXoosuell depe3 08e MOYKU C
3A0AHHBLIMU KOOPOUHAMAMU, NPOX00sawel Yepe3 OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU RPIMOU,
. uccredosams YyHKYuio no ee epapuy;
. HAX00UMb MHONCECME0 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU
K8AOpamuuHou Qynkyuu,
. onepuposamu NOHAMUAMU! noc1e008amenbHOCHY, apughmemuueckas npoepeccus,
2eoMempuieckas npoepeccus;
. pewams 3a0ayu Ha apupMemuieckyo u 2eomMempuiecKyro npocpeccuio.
B noBceHeBHOM KU3HU U MIPH U3YyYE€HNH IPYTUX MPEIMETOB:
. ULTIOCMPUPOBAMb ¢ NOMOWDBIO 2PADUKA PEATbHYI0 3A8UCUMOCTNL UTU NPOYecC No Ux
Xapaxmepucmuxam,
. UCNOAB3068AMb CBOUCMBA U 2pAPUK KEAOPAMUUHOU (DYHKYUU NPU peuieHuu 3a0ai u3 opyaux

VUEOHBIX NPEOMEMO8.
TekcTOBBIE 3a1a49H

° pewams npocmule U CIO0ACHbIE 3A0aAYU PAZHLIX MUNOS;

. UCNONIL306AMb PA3HbBLE KPAMKUE 3ANUCU KAK MOOeU MEKCMO8 CLONCHLIX 3a0at OJisi NOCMPOEHUs.
NOUCKOBOUL CXEMbl U PelleHUst 3a0a4;

. paziuiames mMooeib MmeKCma U Mooelb peueHus 3a0aiu, KOHCmpyupoeams K 0OHOU Modenu
PpeuleHusl HeC0ACHOU 3a0ayl pasHvle MOOeau MeKcma 3a0ayu,

. 3HamMb U NPUMEHAMb 00a cnocoba NOUCKa peuieHus 3a0a4 (om mpebo8aHus K YCI08UKO U OM
VCA08UsL K mpebo8anuio),

. MOOEUPo8ams PaccysicoOeHusi npu NOUCKe peuleHusi 3a0ai ¢ NOMOWbI0 2pag-cxemvl, UCHOTb3Y5
aneopumm y4eoHvIx Oeticmeutl;

. 8b10eIsIMb 2MANbL peuletuss 3a0ayu U co0epIHCanue Kaxcooeo smanda,

17



. yMemsb  blOUpameb ONMUMATbHBIL MemoO peuleHus 3a0ayu U O0CO3HABAMb 6blOOp Memood,
paccmampusams pasiuyHble Memoobl, HAX00UMb PA3Hble peuleHUs 3a0aql, eCiu 803MONCHO,

J AHAnU3UPOBAMs 3ampyOHeHUs. NpuU peuleHuu 3a0ad;

. BbLINONIHAMG  PA3IUYHBIE NPeodPaA306aHUsl  NPeONONCEHHOU 3a0ayu, KOHCMPYUpo8ams HOGble
3a0ayu U3 OaHHOU, 8 MOM YUCLe 0OpamHble;

o UHMePNPemupo8ams  GbIYUCIUMENbHbIE — Pe3yIbmamsl 6 3adaue, UCCIe008aAMb  NOJYYEHHOEe
peuterue 3a0aiu;

. AHATUZUPOBAMb  BCEBO3MONCHBIE — CUMYAYUU  B3AUMHO20 PACNONONCEHUsL 08YX 00beKkmos u

UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOSHUE) NPU peuleHuu
3a0ay Ha O08udceHue 08yX 00bEeKMOo8 KaK 6 0OHOM, MAK U 6 NPOMUBONOLONCHBIX HANPABGICHUSX,

. uccne0068ams  6CeBOIMOMNCHbIE CUMYAYUU NpU  peuleHur 3a0ay Ha OBUNCEHUe No  pexe,
PaAccMampusams pasmvie CUCMeMbl Omcyemad,

° peuiams pazHooopasHvle 3a0a4u «HA 4acmuy,

. pewams u 000CHOBBIEAMb C60€ peuleHue 3a0ad (8blOeisimb MAMEMAMU4ecKyl0 OCHO8Y) Ha
HAXOMHCOeHUe YaACmu YUCTA U YUCIA NO €20 4ACMU HA OCHO8e KOHKPEMHO20 CMbICId Opodu,

° 0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HLIX MUN0G, CEA3LIBAIWUX MPU BETUYUHBL
(Ha pabomy, Ha NOKYNKU, HA OBUICEHUE), BbIOEIAMb OMU GeIUYUHbL U OMHOUIEHUS MeHcOy HUMU,
NPUMEHSAMb UX NPU PeuleHuu 3a0ay, KOHCMpPYuposams coOCMEeHHble 3a0ay YKA3AHHbIX MUN08;

. 671a0emb OCHOBHBIMU MEMOoOamMU PEUenUss 3a0ay Ha CMeCU, CNIA8bl, KOHYCHMPAayuu,

. peuwams 3a0auu Ha NPoYeHmvl ¢ 000CHOBAHUEM, UCNOAb3YS PA3HbIE CNOCOObL,

. peuwams 3a0auu HA CLONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCNONb3YS ALCOPUMM YUEOHBIX
Oeticmsuil;

. pewams 02uteckue 3a0ayu pasHblMU CnocoOamMu, 8 mom ducie, ¢ 08yMs OIOKAMU U C mMpems
OnoKAMU OAHHBIX C NOMOUBIO MAOIUY;

. pewams 3a0auu N0 KOMOUHAMOPUKe U Meopuu 8eposmHOCMell HA OCHO8e UCHOIb306AHUS
U3YUEHHBIX MeMOo008 U 0OOCHOBBIEAMb peuleHUe;

. Ppewams HeCl0JCHble 3a0ad N0 MAmMeMamu4eckol CmamucmuKe,

. 061a0emb ~ OCHOGHLIMU — MEMOoOaMu  PeuleHuss  CIOJCemHbIX  3a0ay:  apugmemuueckul,

aneebpauveckutl, nepedoop 6APUAHMO8, 2eOMEeMPUYECKUU, epapuyecKutl, HNPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3YUEHHLIMU CUTNY AYUAX.

B noBcetHeBHOM )KU3HU U IPH N3YYEHUH JIPYTUX NIPeIMETOB:

. 8bl0eNAMb  NpU  peuleHuUu 3a0ai XapakmepucmuKku paccmMampueaemol 6 3adaue Ccumyayuu,
OMIUYHblEe OM peanbHblX (me, Om KOMOPLIX aAOCMPASUPOBANUCD), KOHCHMPYUPOBAMb HOBble CUMYAYUU C
yuemom Imux Xapakmepucmuk, 6 UACMHOCMU, Npu peuwleHuy 3a0ay HA KOHYeHmpayuu, Y4umvléams
NIOMHOCMb 6eWecmsa,

. pewams U KOHCMPYUpo8ams 3a0ayi HA OCHOBEe pPACCMOMPEHUs. PEealbHblX CUmyayuil, 6
KOMOpbIX He mpeOyemcsi mouHbll GbIYUCTUMENbHBIU pe3yibmam,

. pewams 3a0a4u Ha 08UICEHUE NO peKe, PACCMAMPUBAs pa3Hvle CUCTeMbl Omcyemd.

CTaTHCTHKA U TeOpHUsl BepPOSITHOCTEH

. onepupoeamv NOHAMUAMU: cmoaduamvle U Kpy2o8ble Ouazpammvl, madauybl OAHHLIX, CpeoHee

apugmemuuecrkoe, mMeouanda, HAubOIbUEE U HAUMEHblUlee 3HAYEeHUs. 8bIOOPKU, PA3Max 6blOOPKU, OUCHepCUs]
U cmanoapmuoe OMKIOHEeHUe, CAYYAUHASI USMEHUUBOCTID,

. uzenIeKamov uUHGopmayuio, npeoCcCmasieHHyo 8 mabauyax, Ha OUaspammax, pagurax;

. cocmasnsims maobauyvl, CMpoums OUASPAMMbL U ePAPUKU HA OCHOBE OAHHbIX;

. onepupoeamv NOHAMUAMU:  DPAKMOPUATL YUCIA, NEPECMAHOBKU U COYEMAHUs, MPEYeONbHUK
Tackans,

. NPUMEHAMb NPAGUNIO NPOU3EEOEHUs. NPU peuleHUU KOMOUHAMOPHLIX 3a0ay,

. onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAVYAUHLLL 8bIOOD, UCHBIMAHUE, NeMEeHMAPHOe

cayuaiinoe cobvimue (UCX00), KiAccudeckoe OnpeoeieHue 6eposmHOCMU CAYYAlHO20 cobblmus, onepayuu
HAO CYYAUHBIMU COOLIMUAMU,

. npeocmasisimes  UHGOpMayuio ¢ NomMowplo Kpyeog Jiiepa, UCHONIb3YS AI2OPUMM  VHEOHbIX
oelicmeull,
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. peuwlams  3a0auu  HA BbIYUCTCHUE BEPOSIMHOCMU C NOOCYEeMOM KOJIUYeCMB8d BaApUAHmMo8 C
NOMOWBIO KOMOUHAMOPUKU.

B noBceHeBHOM KU3HU U TP U3YUYEHUH JIPYTUX MPEAMETOB:

. u3BNeKamnv, UHMEPNPemuposams U Nnpeobpazosvleams  UHGOpMAyulo, NPeOCMAaBIeHHyIo 8
mabauyax, Ha OUAspaAMMax, epagurax, ompaxicarouyio ceolUcmed U XapaxKmepucmuku pPeaibHblX NpoYeccos
U AGNEeHUlL,

. onpedenames  Cmamucmuyeckue XapaKxmepucmuky —6vl00poK Nno  mabauyam, OUuaAcpamMMmam,
epagpuxam, bINOIHAMb CPAGHEHUE 8 3AGUCUMOCU OM Yeau peuleHus 3a0aqu,

. OYEHUBAMb BEPOAMHOCMb PEAlbHbIX COOLIMULL U AGNEHUI.

I'eomeTpuueckue Gpurypsl

. onepupoeamv NOHAMUAMU 2€OMEMPUYECKUX Dueyp;

. U361eKamov, UHMEPNPEMUPOBams U NPeooPa308bI8aMb UHPOPMAYUIO O 2e0MEMPUYECKUX

@ueypax, npedcmagnieHHyio Ha Yepmedicax,

. NPUMEHAMb 2eoMempuyecKue Qaxmul 05l peuenus 3a0ay, 8 mom ducie, npeonoaaauux
HeCKOIbKO Wa208 peueHus;

. Gopmyruposames 6 npocmeuuux CIy4asx ceoUCmea u npuUsHaKu Quayp;

. 00KA3bIBAMb 2e0MempUiecKue YmeepHcOeHUs,

. enaoemsy CMAaHOapmHou Kaaccugpurayuetl NIOCKUX Queyp (mpeyeonbHUK08 u
Uemulpexy20lbHUKOB).

B noBceaHeBHOM KU3HU U IPH U3YyYE€HUH IPYTUX MPEIMETOB:

. UCNONBL306AMb  CBOUCMBA 20MEMPUUECKUX ueyp O peuleHus 3a0ay NPaKMu4ecKo2o
xapakmepa u 3a0a4 U3 CMEHCHbIX OUCYUNTUH.

OTHOmIEeHUs

. onepupoeamv NOHAMUAMU: PAGEHCMBO ueyp, pasHvle Quaypel, PABEHCMEO MPEYSONbHUKOS,

napanieibHoOCms — NPAMbIX, NEePREeHOUKYISAPHOCb  NPAMbBIX,  Velbl MeXHCOy NpAMbIMU, NePHeHOUKYIAp,
HAKIOHHAS, NPoeKyusi, nodoobue ¢ueyp, nododuvie @ueypovl, NOOOOHLIE MPEY2OTbHUKU,

. npumensams meopemy Daneca u meopemy 0 NPONOPYUOHATLHLIX OMPE3KAX NPU peuleHUuu 3a0ai;

. Xapaxkmepuzo8ams 63AUMHOE PACNONONCEHUE NPAMOU U OKPYIHCHOCMU, O8YX OKPYHCHOCMELL.

B noBcerHeBHOM )KU3HU U IPH N3YYEHUH JIPYTUX NIPeIMETOB:

. UCNONIL306aAMb OMHOUIEHUS OJIs1 peueHUsl 3a0ay, 803HUKAIOWUX 8 PeabHOU HCUHU.

HN3mepennst 1 BBIYUCIICHHS

. onepupoeamv nNpeocmasieHuAMU o OauHe, HIOWAOU, o0Oveme Kak eeaudunamu. Ilpumensameo

meopemy Ilugpacopa, gopmynvl niowaou, obvema npu peuleHuu MHOLOULAZ08bIX 3a0al, 6 KOMOPLIX He 6ce
OaHuble Npeocmasiienvl S6HO, d MpeOVIOm BbIYUCIEHUL, ONepuposamsv 0Ooee UWUPOKUM KOAULEeCMBOM
Gdopmyn Onumvl, naowaou, o06vemMa, GbIYUCAMb XAPAKMEPUCTUKU KoMOuHayuil ueyp (oKpyscHocmel u
MHO20Y20/IbHUKOB) — BbIYUCIAMb — PACCMOAHUA ~ MedcOy — ueypamu, NPpUMEHAMb  MPUSOHOMEmpuiecKue
Gopmynel Ons GvluuUCIeHUll 8 OOJlee CNOJNCHLIX CIYYAsAX, NPOBOOUNMb BbIYUCTIEHUS HA OCHOBE PABHOBENUKOCHU
U pagHOCOCMABIEHHOCMU,

. nPO6OOUNb NPOCMbLE BLIYUCTCHUSL HA 0OLEMHBIX MeNax,

. dopmynuposams 3a0auu Ha GblUUCIEHUE ONIUH, NIOWAdel U 00beMO8 U Peulams UXx.

B noBceHeBHOM "KU3HU U IPH U3YyYE€HUH IPYTUX MPEIMETOB:

. nPOBOOUMb BLIYUCTICHUS HA MECMHOCTIL;

. NPUMEHAMb  (POPMYTIbL NPU  BLIYUCTICHUSIX 8 CMEICHbIX YYEOHbIX NpeoMemax, 6 OKpydlcaioujel
OelicmeumenbHOCU.

I'eomeTpruyeckue mocTpoecHUs

. uzobpascams ceomempuieckue Gueypvl no MmeKCmosoMy U CUMBOJIbHOMY ONUCAHUIO,

. CB0D00HO ONepuUPOBAMb YEPMENHCHBIMU UHCIPYMEHMAMU 8 HECIONHCHBIX CIYYdsX,

. BbINOIHAMbG NOCMPOEHUS MPEY20TbHUKOS, NPUMEHAMb OMOebHble Memoobl NOCMPOeHUll
YUpPKYIeM U JUHEUKOU U Npo8ooums npocmetiuiue Uccie008aHUus YUCIA peuleHull;

. uzobpascamvs munosvie NIOCKUe @ueypvl U 00vbeMHble mead ¢ HOMOWbIO HPOCMEUUUX

KOMNbIOMEPHLIX UHCIPYMEHMO0B.
B noBceHeBHOI )KU3HHU U IIPU U3YYEeHHUH APYTHUX IIPeIMETOB:
. 8bINOIHAMb NPOCMeluiUe NOCMPOeHUs HA MECMHOCMU, He0OX00UuMble 8 PeanlbHOU HCUHU,
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J oyeHusamv pasmepsl peaibHblX 00bEKMO8 OKpPYHCcaroue2o mMupa.

IIpeoGpa3zoBanus

. onepuposamv — NOHAMUEM  OBUJICEHUS. U  Npeoopazosanus noodoobus, 61ademv  npuemamu
nOCMpOoeHus. ueyp ¢ UCNOTb308AHUEM OBUIICEHULl U Npeodpa30eanull nooobus, NPUMEHAMb NOJYYeHHble
3HAHUSL U ONBIM NOCMPOEHUL 8 CMENCHbIX NPeOMemax U 6 PeaibHblX CUMYAYUSX OKPYICAIOuje2o Mupa;

. cmpoumv  ¢ueypy, no0oOHYI0 OAHHOU, NOAL308AMBCS CEOUCMEAMU NO00OUS OIS 0OOCHOBAHUS
ceoticme ¢ueyp;

. NPUMEHSAMb CBOLICMBA OBUNCEHU 051 NPOBEOeHUsT NPOCMEUUX 000CHOBAHUL CBOUCME hucyp.

B noBceHeBHOI )KU3HU ¥ NTPU N3yYEeHHH IPYTHX MPeIMETOB:

. NPUMEHSIMb CEOUCMBA OBUNCECHUTL U NPUMEHAMb N0000Ue O/ NOCMPOCHUL U BbIYUCTEHULL.
BekTopbI H KOOPAUHATHI HA IVIOCKOCTH

. ONepupoams NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6€KMOPO8, Npou3gedeHue GeKmopa Ha

Yucno, yeon mexcoy B6eKmopamiu, CKAIApHOe HpousgedeHue 8eKmopos, KOoOpOuHamvl HA NIOCKOCU,
KOOpOUHAMbl 86eKMOpA,

. BbINOIHAMb  OCUCMBUs HAO BEKMOpamu  (ClodceHue, GblYUMAHUe, YMHONCEHUe HAd HYUCTO),
BLIYUCTIAMY  CKANAPHOE Npou3gederue, Onpeoeisims 6 NPOCMENUWUX Cayuasax yeoi Mmexcoy 6eKmopami,
BbINOIHAMb ~ PA3NIONCEHUE BEKMOpA HA  COCMAGIAIOWUe, NPUMEHAMb NOTYYEeHHble 3HAHUA 8  usuke,
noNb306AMbCA  POPMYNOU  BLIYUCTIEHUS PACCMOAHUA  MeNHCOY MOUKAMU NO  U3BECMHLIM  KOOPOUHAMAM,
UCNONbL306aMb YPAGHEHUs uyp Ol peuenus 3a0ay,;

. NPUMEHAMb  BEKMOPbl U KOOPOUHAMbL OJIsl PEUeHUs 2eOMempPUdeckux 3a0ai Ha 6blYUCTIeHUE
ONUH, Y2N108.

B noBce1HeBHOI *KU3HU ¥ IPU U3YYEHUHU IPYTHUX NPeIMETOB:

. UCNONIb306AMb NOHAMUS 8EKMOPO8 U KOOPOUHAmM O/ peulenus 3a0ay no ¢usuxe, ceoepaguu u

opyeum yueOHbiM npeoMema.

HcTopus MaTeMaTHKH

. xapakmepu3oeams 6KIA0 6bIOAIWUXCA  MAMEMAMUKO8 6 pa3eumue MamemMamuku U UHbIX
HAyyHuIX obracmetl;

° HOHUMAmMb poib mamemamuxu 6 passumuu Poccuu.

MeToabl MATEMATHKH

. UCNONIL3YS U3YYEHHbIe MemOoOobl, NPOBOOUMb OOKA3AMENbCMEO, BbINOHAMb ONPOBEPICEHUE,

° 8b10UpaAmMb U3YUEHHble Memoobl U UX KOMOUHaAyuu OJis peueHus Mamemamuyeckux 3a0au;

. UCNONIb306AMb MamemMamudeckue 3HAHUs Ojsl ONUCAHUS 3AKOHOMEPHOCmell 6 OKpycaroweu
OeticmeumenbHOCmU U NPOU3BEOCHUSIX UCKYCCMEA,

. NPUMeHAMb — npocmeluiue  NPOSPaAMMHbIE — CPeOCmBa U INeKMPOHHO-KOMMYHUKAYUOHHbBLE

Cucmembspl npu peuleHuu mamemamudecKux 3a0adu.

TpeOoBaHNsl K NMpeIMEeTHBIM pe3yJbTaTaM OCBOeHMsI y4eOHoro mpeamera «MaremaTtuka (BKJIOYasi
anredpy, reoMeTpUI0, BEpOSITHOCTh M CTATHUCTHKY)», pPacnpeaeseHHbIe 10 roaM 00y4eHus
PesynpTarsl o rogam (opMyIHPYIOTCS MO MPUHIMIY 100aBICHUS HOBBIX PE3yJbTaTOB OT T0/a K TOAy, yXKe
Ha3BaHHBIE B TPEIBIAYIIMX TOAAaX MO3MIMHU, KaK IPAaBHJIO, JOCIOBHO HE IOBTOPSAIOTCS, HO YYHUTBIBAIOTCS
(pe3ynbTaThl OUEPEIHOTO Io/ja 10 YMOITYAHHUIO BKIIOYAIOT PE3YJIbTATHI MPEIBITYIIHX JIET).
[IpenmeTHble pe3yibTaThl 110 UTOraM MEPBOr0 rojfa H3ydyeHHs ydeOHOro mnpeamera «MaTeMaTHKa» IOJKHBI
oTpaXkaTb C(OPMHUPOBAHHOCTH YMEHUIL:
—  OpUEHTHPOBAThCS B MOHATUSX W ONEPUPOBATH MMU Ha 0a30BOM YpOBHE: HATypaJIbHOE YHCIIO,
KBaJgpaT U KyO0 HaTypalbHOIO YHUCIA; JEJIMMOCTh HATYPaJIbHBIX YHCEJN; BBINOJIHATH apupMETHUYECKUE
JNEUCTBUSL €  HATypaJbHBIMM  4YMUCJIaMHU; I[PUMEHSATb IPU  BBIUUCIEHHUAX  [E€PEMECTUTEIIbHBIN,
COYETaTeNIbHbIN 3aKOHBI (CBOMCTBA) CIIOKEHHMS M YMHOMKEHMS, PaCIpENeIUTENIbHBbIA 3aKOH (CBOMCTBO)
YMHOXXEHUSI OTHOCHTENIBHO CIIOKEHHUS; CPaBHUBATh, OKPYIJIATh HATypajbHbIE YHCIA; OCYIIECTBIATH
NPUKUIKY U TPOBEPKY PE3yIbTaTOB BBIYHCIICHUIL,
—  OpHEHTHPOBAThCS B MOHATHAX W ONEPUPOBATh MMH Ha 0A30BOM YpPOBHE: IOJH, YacTH, IPOOHBIC
qrciaa, OOBIKHOBEHHAs IpoOb; MpaBWIbHAS W HEMpPaBWIbHAS ApPOOb, CMEIIAHHOE YHCJIO; BBIMOIHATH
CJIO’)KEHHE W BBIYMTAHME JIpOoOel C OJMHAKOBBHIMHM 3HAMEHATENIIMH, CPAaBHUBATh YHCIIA,;
—  OpHEHTHPOBAThCS B MOHATHAX W ONEPUPOBATh MMM Ha 0a30BOM YpOBHE: JECSITHYHAs JIpoOb,
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nenasi U ApoOHas 4acTh ACCATUYHOW IPOOM, MPOLEHT; BBHINOJHATH CIO0KEHHE M BBIYUTAHUE JIECITUYHBIX
Npo0eif; OKPYTIISATH NeCATUIHBIE TpoOH (110 00pasiy);
—  OpUEHTHPOBAThCS B TOHATHSIX W OMEPHPOBATH UMM Ha 0Aa30BOM YypOBHE: JEJIEHHE C OCTATKOM,
JIEIMMOCTb, JIeJUTENb, KPaTHOE; WCIOJIb30BaTh MPHU3HAKH AenuMOCcTH Ha 2, 3, 5, 9 u 10 mpu pemenun
3ajad, MpH HEOOXOIUMOCTH C OMOPOM Ha alrOpUTM IPaBUIIA;
- IOHUMATb MW HCIOJB30BaTb IIPpHU PCUICHUH y‘{e6HLIX N IPaKTHYCCKUX 3aaayd I/IHq)OpMaLII/IIO,
MPECTaBICHHYIO B Ta0IMIIAX, CXeMaXx;
- HUMCTb INIPCACTABJIICHHUEC O IIOHATHH «cToyiduaTast Auarpammay, IOHHUMATb €TI0 CMBICI;, HWMCTb
OpeaACTaBICHUC O IMPEAOCTAaBJICHHMU OAaHHBIX B BHUAC CTOJIOYATHIX JuarpaMM; H3BJICKATb I/IH(l)OpMaLII/IIO,
MPE/CTaBICHHYIO HA CTOJIOYATHIX AUarpaMMax;
—  pemaTh CIOKETHBIE 3a7ayll Ha Bce apuMeTHYecKHe NeHCTBUS, WHTEPIPETUPOBATH MOTy4YECHHBIE
pe3ysbTaThl; pemaTh 3aJaddl CIEAYIOMIUX THIOB (IpU HEOOXOAWMOCTH C HCHOJIB30BAHHUEM CIIPABOYHOM
nHPOpPMALIMK): HAa HAXOXKIEHHE YacTH YHCIa M YHCIAa II0 €ro 4YacTh; Ha COOTHOIICHHE MEXIY
BCIIMYUMHAMH (ueHa, KOJIMYCCTBO, CTOUMOCTB, CKOpPOCTb, BpEMs, PACCTOAHUC, TaHHBIC OBITOBBIX
npubOpOB ydera pacxolia dJICKTPOIHEPTHHU, BOMBI, ra3a);
- pacro3HaBath MNpocTeiimme (UTyphl: OTPE30K, MpsiMas, Jyd, JIoMaHas, Yrojl; MHOTOYTOJbHHK,
TPEYTOJbHUK, YETHIPEXYTOJIbHUK, MPSAMOYTOJbHMK, KBaApaT; OKPYKHOCTb, Kpyr; KyO, HpsAMOYTOJbHBIN
napauieNienuiie]], MUpaMK/Ia; paclio3HaBaTh B OKPYXKAKOIIEM MHUPE;
—  n300paxxaTh M3y4aeMmble (pUTYpBl OT PYKH U C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB; BBITMOJIHATH
U3MEpeHUe UIMH, PACCTOSHUM, B TOM YHCIE B MPAaKTUYECKUX CUTYAIHsX,
—  BBIIOJIHATH M3MEPEHHE Iulomaan ¢GUrypsl Ha Kiert4atod Oymare; 3HaTh W THPUMEHSTH NpU
BBIUUCIICHUSX (OpMYJIBI TMEepUMeTpa, IUIOUIaab NPSIMOYTOJIbHUKA, KBaJApaTa; BBIYHUCIATE O0BEM H
IUIOIalb TTOBEPXHOCTH KyOa, 00BEM MPSMOYTOJBHOIO Napajuieienunena (C Omnopoil Ha CHpPaBOYHYIO
nHPOPMALIUIO).

[IpenmeTHbie pe3ysbTaThl MO0 UTOraM BTOPOr0 roja W3yudeHHs Y4eOHOro mpeaMera «MaTemaTukay TOJDKHBI

oTpaxkaTb COPMHPOBAHHOCTh YMEHUI:
—  OpUCHTHPOBAThCS B TOHATHAX W ONEPUPOBATh UMM Ha 0a30BOM YpPOBHE: MHOXKECTBO, 3JICMEHT
MHOXECTBa, IIOJIMHOXECTBO, TIIepeceycHrne, OOBEIMHEHHE MHOXKECTB, MHOXECTBO IENbIX 4YHCed,
MHOXECTBO pAIlMOHAIBHBIX YHCET;, OPHEHTHPOBAaTHCS B CIOCO0aX TpadUIecKoro TmpeICTaBICHHS
MHOKECTB;
- OPHUCHTHUPOBATLCA B TIOHATHUAX: BbICKA3bIBAHUC, HNCTHUHHOC BBICKA3bIBAHUC, JIO)KHOC
BBICKa3bIBaHKE; PELIaTh HECJOXHBIC JOIMYCCKHE 3a/1a4M;
—  OpUEHTHPOBAThCS B TOHATHSIX W ONEPHPOBAaTH UMM Ha 0A30BOM YypPOBHE: JCJICHHE C OCTAaTKOM,
OCTaTOK OT JIEJICHUS; MCIOJb30BATh JICJIEHUE C OCTATKOM IPU PELICHUH 3aj]ad;
—  OpUEHTHPOBATBhCS B MOHATHSX: MPOCTOEC M COCTABHOE YHUCIIO; HAXOAUTh PA3JIOKEHUE COCTAaBHOTO
YKCIIa B IPOU3BEICHUE MPOCTHIX;
—  OpUEHTHPOBAThCSI B TMOHATHSIX M OINEPUPOBATh UMH Ha 0A30BOM YPOBHE: OTPHUIIATEIBHOE YHCIIO,
[EJIOC YHUCIIO, MOJIYJb YHCIA, MPOTHBOIOJIOXHBIC YHCIA; BBINOJHATH CPABHEHUE YHCEN C pPa3HBIMU
3HaKaMH, CIIO)KEHHE, BBIYMTAHWE, YMHOXXEHHE M JICJICHHE YHCeN C PAa3HbIMH 3HAKaMH; TPEICTaBISATH
MOJIOXKHUTENBHBIE U OTPUIIATEIbHBIC YMCIIa Ha KOOPIUHATHOW TPSMON;
- OPHUCHTHUPOBATLECA B INOHATUAX W OHNCPUPOBATL HMMHU Ha 0a30BOM YPOBHE: YHCJIOBOC BBIPAKCHUC,
3HAUYCHUEC YHCJIOBOI'0 BBIPAKCHUA; HAXOAWUTH 3HAYCHUSA YUCIIOBBLIX BBIpa)KeHPIfI, HUMCTb MOPCACTABICHUEC O
MOHSATHUH PALMOHANBHOE YHCIIO; BBINOJIHATH apuUPMETHYECKHe JEHCTBHUS C OOBIKHOBEHHBIMH H
JNECATUYHBIMUA JPOOSMHU; TPUMEHSTH TNPH BBIYHCICHUSX TEPEMECTUTEIbHBIH, COYETATENbHBI 3aKOHBI
(cBOMiCTBAa)  CIOXEHUSI M  YMHOXCHHUS, pACIPENCIUTENbHBIA  3aKOH  (CBOWMCTBO)  YMHOXCHHS
OTHOCHUTCIIBHO CJIOXKCHUA, NMCTH MMpeACTAaBJIICHUEC 0 HaAXO0XIACHNN ACCATUYHBIX HpH6HI/I)KCHHﬁ
OOBIKHOBEHHBIX le06ef/'1; OKPYIJICHMU PpalfUOHAJBHBIX UYHCCJ; CpPaBHCHHU pAlMOHAIBbHBIX YHCEII;
MPUKUJKE U OLICHUBAHWU PE3YJILTATOB BBEIYHCIICHHH C palrOHaJIbHBIMH YUCJIIAMMU,
- pemaTh CIOKETHBIE 33Jauyd Ha Bce apu(pMeTHdYeCKHe ICHCTBUS, WHTEPIPETHPOBATH MOTy4YEeHHBIE
pe3yibTaThl; pemaTh 3aJadyd CIEAYIONIMX THIIOB: HA TMPOLEHTHI, OTHOIIECHHS M MPONOPIHH; Ha
COOTHOIICHHE MEXIy BEIHMYMHAMHU (IIeHa, KOJIUYECTBO, CTOMMOCTH, CKOPOCTb, BpEMs, PAacCTOSHUE,
JaHHBIE OBITOBBIX MPHOOPOB YYETa pacxoja dJICKTPOIHEPTHH, BOJIBI, Ta3a);
—  HMETh TMpPEJCTAaBICHHE O TIOHATUU «KPYroBas JMarpaMmay, MOHHMAaTh €r0 CMBICT; BBIYHCIISTH
cpeaHee apupMETHIECKOE; BBITOIHATH H3MEPEHNUE BEJIMUYMH C TOMOIIBI0 MHCTPYMEHTOB U NPHOOPOB;
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—  pacno3HaBaThb yIVIbl 110 BUAAM: Pa3BEpHYTHIM, NMPSAMOH, TYNOH, OCTpBIHA; M300pakaTb HM3ydaeMble
Gurypel OT pyKM M C TOMOLIbI0 UYEPTEKHBIX HMHCTPYMEHTOB; BBINOJIHATH HM3MEPEHHE M IOCTPOCHUE
YIJIOB C IOMOILBIO TPAHCTIOPTHPA;
—  pacmo3HaBaThb 00beMHbIE (GUIYpbl: LIIUHIP, KOHYC, cepa, map; BBIACIHSATh UX B OKPYXKAaIOIIEM
MHpE; MMETh MPEACTABICHUE O Pa3BepTKE NPSIMOYTOJIbHOIO Mapajlleenunena, BbIYUCICHUH O00BbEeMOB
IIPOCTPAHCTBEHHBIX TEJI, COCTaBIECHHBIX U3 KyOOB, IPSAMOYTOJbHBIX NapajjielenuIeoB;
—  BBIIOJHATh M3MEPEHMUS U BBIYUCICHUS JUIMH, PAcCTOSIHUM, YIJIOB, IUIOLIajned, HeoOXOoauMble B
KU3HU; OLEHUBATh M COMOCTABIIATH (CpaBHUBATH) pa3Mephl peajbHBIX OOBEKTOB;
—  pacno3HaBaTb Ha 4YepTexe M B OKpYXKalollleM MHpe, H300pa)xkaTh Ha IUIOCKOCTH C ITOMOILBIO
YepTEeKHBIX ~ MHCTPYMEHTOB M CBOMCTB  Kierdarod — Oymaru:  HapajielibHble  IPSMBIE;
HNEPIEHANKYJISIPHbIE TpsIMble; PAco3HaBaTh (GUIypy, CHMMETPHUUYHYIO NaHHOW (Urype OTHOCHUTENBHO
OpSAMOM, GUrypy, CUMMETPUUHYIO JAHHOW (UIrype OTHOCHTEIBHO TOYKHU;
—  OpUEHTHUPOBATbCSI B IMOHATHSAX W OINEPUPOBATH HMMU Ha 0a30BOM YpOBHE: KOOpJIMHATHAs
(uucnoBast) mpsiMasi, KOOpJIMHATA TOYKM; OINpPENENIATh KOOPAMHATY TOYKM Ha KOOPAMHATHOM MpsMOIi,
OTMEYaThb TOYKY IO 33JaHHBIM KOOpPIHMHATaM; IPUBOIUTH IPHUMEPHI HCIONB30BaHUS KOOPAMHAT Ha
HpsIMOM U Ha IIOCKOCTH (ILIKaJIbl IpUOOPOB, reorpaduueckue KOOPIUHATHI Ha IJIaHE MECTHOCTH);
—  UMeTh IIPEACTAaBICHUE O HEKOTOPHIX (paKTaX M3 UCTOPUM MATEMAaTUKH: UCTOPUM MOSBICHUSA LUGD,
OykB, wHepornugoB B TIpolLecce CueTa, HCTOPUH IMOSIBICHUS CHUCTEM CUHUCICHMS, apUPMETUKU
HaTypaJbHbIX YHCEJ, HEKOTOPbIE CTAPUHHBIE CUCTEMBI Mep.
IIpenmetHsle pe3ynbTaThl MO MTOraM TpeThero roga wu3ydeHus ydeOHoro mpeaMera «Maremaruka
(Bxiroyast anredpy, IE€OMETpUIO, BEPOSTHOCTb U CTAaTUCTHKY)» JOJDKHBI OTpakaTb C(OOPMHPOBAHHOCTh
YMEHHU:
—  OpMEHTHpPOBATbCS B MOHATUSAX U ONEPUPOBaTH UMM Ha 0a30BOM ypOBHE: aiaredpandeckoe
BBIpQ)KEHHE, CTENEHb C HAaTypaJbHbIM IIOKa3aTeleM; OJHOWIEH, MHOTOWIEH, CTENeHb MHOIOWIeHa,
CTaHIAPTHBIM BUJ MHOIOYIEHa, MHOTOWIEH C OJHOM IIepEeMEHHOW; BBINOJIHATH IpeoOpa3oBaHUs
BBIPQ)KEHUI, COJEpKalIMX CTENEHM C HaTypaJbHbIM IIOKAa3aTelIeM, BBIIOIHATH JACUCTBHA C
MHOTOWIEHAMH, HCIOJIb30BaTh (OPMYNBl COKPALICHHOIO YMHOXKEHHMs (C ONOpOH Ha CIPABOYHYIO
uH(popManuio), B TOM 4Hcie, U BBIYMCICHUS 3HAYEHHH UYUCIIOBBIX BBIPAXKECHUII;
—  OpMEHTHpPOBAThCS B MOHATHAX M ONEPUPOBATH UMM Ha 0a30BOM YpPOBHE: YHCIOBOE PABEHCTBO,
ypaBHEHHE C OJHOW IE€PEeMEHHOH, KOPEHb YpaBHEHMs; peEIIaTh JIMHEHHbIE YPaBHEHUs C OJHOH
NEepEeMEHHO; pelaTts anredpanyeckuM CHOCOOOM TEKCTOBBIE 3ajaud, MNPUBOJSIIME K JIMHEHHBIM
YPaBHEHUSIM 110 BU3YaJIbHOM OIOpE;
—  OpHMEHTHpPOBAThCS B MOHATHAX U ONEPUPOBATH MMHU Ha 0a30BOM ypoBHE: (YHKIHMA, Trpadux
GbyHKIMU, rpaduK 3aBUCHUMOCTH, CBOiicTBa (yHKUMH (BO3pacTaHue, yObIBaHHUE), apryMeHT (yHKuuH,
3HaueHue (QYHKIUHU, MpsAMass MPONOPIMOHANBHOCTb, JUHEHHas (YHKIUS, YII0BOH KO3 GHUIUEHT
npsMoil (rpaduka JaMHEHHON (GYHKUIMH); CTPOUTH Tpaduk JIMHEHHOM (yHKIMM, 3a1aHHON (GopMyInoil,
OIIpENIeNIATh CBOMCTBA JIMHEHHOW (yHKIMHU 1O rpaduxy;
—  OpUEHTHUPOBAThCS B IMOHATUSAX M ONEPUPOBATh MMU Ha 0a30BOM YpPOBHE: JIMHEWHOE YpaBHEHHE C
IBYMsl NEPEMEHHBIMM; CUCTEMa JBYX JIMHEMHBIX ypaBHEHUH C ABYMs IEPEMEHHBIMHU; pelaTbh CHUCTEMBI
JBYX JIMHEHHBIX YpPaBHEHUH C JIBYMs NEPEMEHHBIMH; IOJIb30BATHCS CHUCTEMaMM JIMHEHHBIX YpaBHEHHM
IpU pEIIeHUM 3aJad Ha JABWXKEHUE, paboTy, AOJNU, MPOLUEHTHI 110 AIrOPUTMY Y4YEOHBIX NIeHCTBUI;
—  TI0NB30BaThCs TaONMIAMM, AWAarpaMMaMu, rpaduKkaMu JUis OPEACTaBICHUS pealbHBIX JaHHBIX,
OINMCAHMS 3aBUCHMOCTEH peallbHBIX BEJIMYMH W PEHICHUS MPOCTHIX 3a]ad; MOHHMATh POJIb CIy4alHOU
N3MEHYMBOCTH B OKpYXKAalOIIEM MHpe, paclo3HaBaTb W3MEHYMBBIE BEJIMYUHBI, B YACTHOCTH,
pe3yabTaThl U3MEPEHUI;
—  OpUEHTHUPOBAThCS B MOHATUSX M ONEPUPOBaTh MMM Ha 0a30BOM YpPOBHE: OIpPENEIICHHE, aKCHOMa,
TEOpeMa, JI0Ka3aTeabCTBO, CBOWCTBO, MPHU3HAK;
—  OpUEHTHUPOBaTbCS B IMOHATHSAX M ONEPUPOBATh MMM Ha 0a30BOM YPOBHE, CBS3aHHBIMH C
OCHOBHBIMM (UrypaMM Ha IIJIOCKOCTU: TOYKa, MpsiMas, OTPE30K, JIyd, yroj, JUIMHA OTPE3Ka, BEIMYMHA
(Mepa) yria, BEepTHKAJIbHBIE YIJIbl, CMEXHBIE YIJIbI; YIJIbl, OOpa30BaHHBIC MEPECEUECHUEM JABYX MNPSAMBIX
TpeTbel, —  OJHOCTOPOHHHE,  HAKpPEeCT  JIe)Kallhe, COOTBETCTBEHHBIC;  IAPAJUIEIBHOCTH U
HNEPIEHANKYSIPHOCTh NPSAMBIX, OTHOLIEHHE <«JIEXKaTh MEXKAY» U1 TOUYEK, BHYTPEHHAS 00NacTb yria,
YroJl MEXKIy NPAMBIMH, NEPIEHAUKYISAP M HAKIOHHAS; MMETh NPEACTaBICHUE O MPOCTEHIIMX Teopemax
O B3aMMHOM DACIOJOXEHUU MPSIMbIX Ha IUIOCKOCTH (CBOMCTBAaX BEPTUKAIBHBIX U CMEXKHBIX YIJIOB,
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IIpU3HAKaX M CBOMCTBaX NapajuleJIbHBIX MPSAMBIX) M JOKa3blBaTb HMX C OINOPOM Ha 3pUTEIBHYIO
HaTJSITHOCTh W/WJIM BepOasbHYIO OIopy (KJIFOYEeBBIE CIIOBA, IJIaH, BOIIPOCHI);
—  OpUEHTHUPOBaTbCSI B TIOHATUAX U ONEpUPOBaTbh UMM Ha 0a30BOM YpPOBHE, CBSI3aHHBIMHU C
TPEYTroJbHUKAMH: TPEYTOJIbHUK, PAaBHOOEAPEHHBIM TPEyroJbHUK (OCHOBaHHE, OOKOBBIE CTOPOHBI),
PaBHOCTOPOHHUHN (TIPaBHIIBHBIN) TPEYrojJbHHUK, MPSIMOYTOJBHBIA TpPEYroJdbHUK (KaTeThl, THIIOTEHY3a);
YroJl TpeyroIbHUKA, BHEITHUN YTOJI TPEyroJbHHUKA, MeInaHa, BBICOTA, OMCCEKTPHUCA TPEYTOJIbHUKA,;
—  OpUEHTHUPOBATbCSI B MOHATHAX M ONEpPUPOBaTh MMU Ha 0a30BOM YpPOBHE, CBSI3aHHBIMU C
paBeHCTBOM (uryp: paBHble (UIypbl, paBHbIE OTPE3KH, paBHbIC YIJIbl, PpaBHbIE TPEYIOJIbHUKH,
NPU3HAKW M CBOWCTBA pPaBHOOEAPEHHOTO TPEYrojbHUWKA, TMPH3HAKH PABEHCTBA TPEYrOJIBHUKOB,
MIPU3HAKU pPaBEHCTBA NPSMOYIOJbHBIX TPEYTrOJbHUKOB; JIOKa3bIBaTh HEKOTOPBIE TEOpEMBbI (CBOICTBA
pPaBHOOEIPEHHOTO  TPEYroJibHHKA, NPU3HAKA  paBEHCTBA  TPEYrojJbHUKOB, B TOM  YHCIEe —
MPSIMOYTOJIBHBIX) C OMOPOM Ha 3pUTENbHYIO HArISAHOCTh W/WIKM BepOabHYI0 Onopy (KJIIOUeBbIE CIIOBA,
TUJIaH, BOPOCHI);
—  HCHOJb30BAaTh M3YYEHHBbIE TI'E€OMETPUYECKHUE IOHATUSA, (PAKTbI M COOTHOLICHUS IPU pPELICHUU
3a/a4; pemarh 3aJa4d Ha BBIUMCICHME JUIMH W YIVIOB; IPOBOAMTH [OKA3aTENbCTBA HECIOXKHBIX
TFE€OMETPUUYECKUX YTBEPHKACHUM;
—  u300pakaTh IUIOCKME (UIYpbl OT pYKH, BBINOJIHATH IOCTPOCHHUS C IIOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB, 3JEKTPOHHBIX CpEACTB; H300paXkaTb TI'e€OMETPUUECKHE (QUIYypbl IO TEKCTOBOMY WIIU
CHUMBOJIbHOMY OITMCaHMIO;
—  HCHOJB30BAaTh CBOWCTBA T€OMETPUYECKHUX (HUTYp M TE€OMETPUYECKHE OTHOLICHHS Uil PELICHUS
NPOCTEHIINX 3a/ay, BO3HHMKAIOIIMX B pPEaJbHON JKU3HHU;, OLEHMBATh pa3Mepbl pEalbHBIX OOBEKTOB
OKpY>KaloIllero Mupa.
IIpenmeTHble pe3ynabTaThl IO HUTOraM YeTBEpPTOro roja H3ydeHus ydeOHoro mnpeamera «MaremaTuka
(Bxirouast anreOpy, I€OMETPHIO, BEPOSATHOCTb U CTATUCTHKY)» JOJDKHBI OTpakaTb C(HOPMHUPOBAHHOCTH
YMEHHI:
—  OpUEHTHPOBATHCS B TOHATUAX W ONEPHUPOBATH MMU Ha 0a30BOM YpOBHe: airedpanyeckas ApoOb,
CTETIeHb C IIeJIBIM TMOKa3aTeleM, BBINOJIHATh HECIOXHBIE MPeoOpa3oBaHusl JAPOOHO-PANUOHAIBHBIX
BBIPQ)KEHUH, COJEpXKAIIUX CTENEHH C OTPHUIATE]BLHBIM IOKA3aTeleM C HCIOJIb30BAHUEM CIIPAaBOYHOM
uHpopmanuy;
—  OpUEHTHPOBAThCSI B MOHATHAX M ONEPUPOBaTh MMU Ha 0a30BOM ypoOBHE: apupMeTHYECKHH
KBaJIpaTHbIH KOPEHb, HPPALMOHAIBHOE YHCJI0, MHOXECTBO JIEHCTBUTENBHBIX YHUCEN; HECJIOKHbIE
npeoOpa3oBaHus JpOOHO-PAMOHAIBHBIX BBIPAKEHUH, COAEPKALIMX KBAJPAaTHBIE KOPHH;
—  OpUEHTHpOBATbCSI B IMOHATHUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE: HEPABEHCTBO C
NEPEMEHHOM, pelIeHHe HEepaBeHCTBAa C OJHOW IEPEMEHHOM; HWCIHOJb30BaTh CBOICTBA YHCIOBBIX
HEpaBEHCTB, pellaTh HEepaBEeHCTBA C OJHOM TIEepeMEeHHOW, u300pakaTb pELIEHHE YHCIOBOTO
HEPABEHCTBA HA KOOPAMHATHOW IPSAMOH; pellaTh MPOCTEHIINE CHCTEMBI JIMHEHHBIX HEPABEHCTB C
OJTHOM NepeMeHHOM M M300paXkaTh PELIeHHEe HAa KOOPJMHATHOW MPSIMOM;
—  OpUEHTHPOBAThCS B TMOHATHSAX M ONEPUPOBATH UMH Ha 0a30BOM ypoBHe anreOpandeckas ApoOb,
COKpalleHne anreOpandeckor ApoOu, NEHCTBUS C anreOpandecKuMH IpoOsiMH (CIOKEHHE, BBIYUTAHHE,
YMHO)XEHHE, JeJICHNEe, BO3BEJCHNE B CTEIICHB);
—  OpUEHTHPOBAThCS B MOHATHM M ONEPUPOBATh MM Ha 0a30BOM YPOBHE KBaJpaTHOE YpaBHEHHUE,
pelmiaTb KBaJpaTHblE ypaBHEHMs; pellaTh 3aJadd, CBOJSINMECS K JIMHEMHBIM M KBaJpaTHBIM
YpaBHEHHSM, CHCTEMaM YPaBHEHHUIl C HMCIIOJIb30BAHHWEM CIIPABOYHOM MH(OpMALUH;
—  OpHEHTHPOBAThCS B TOHATHAX M  ONEpUpoBaTh HMMHU Ha 0a30BOM ypoBHEe oOpaTHas
IPONOPLUOHANBHOCTb, TUIIEPOOIIA; CTPOUTh IpauKu OOpaTHOM MPOMOPLUOHAIBHOCTH;
—  HMeTb IHPEACTaBIEHUE O MOHATUAX: CIy4aillHbI OMBIT, CilydyallHOE COOBITUE, BEPOSATHOCTh
CllyyallHOro  COOBITHS;  paclo3HaBaTb  BEPOSATHOCTb  CIY4YaWHBIX  COOBITMH B ONBITAX C
PaBHOBO3MOXHBIMHM ~ JJIEMEHTAPHBIMH  COOBITHSMH; HMMETh  TPEJACTaBICHHE O  CYIIECTBOBAHUHU
MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHSX B OKPYXKAIOIIEM MHPE U >KHU3HU;
—  ONepUpOBaTh  IOHATUSMHM: MHOIOYI'OJIBHUK, 4YETBIPEXYIOJbHUK, IapajuleiorpaMM,  poMmo,
NPSAMOYTOJIBHUK; Tpalelus; CpeAHss JMHUS TpPEYrolbHUKA, Tpaleuuu; H300pakaTb H3ydaeMble
¢GuUrypel OT pyKH, C IOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB M 3JEKTPOHHBIX CPEJCTB; ONEPUPOBATh Ha
0a30BOM ypOBHE TMOHATHAMH: TomoOue Quryp, TMOAOOHBIE TPEYTONbHUKH; pelaTh 3aJaddl ¢
NIPUMEHEHNEM H3YYEHHBIX (PaKTOB M MPOCTEHININX CBOWUCTB (UTyp; peIIaTh 3aJadyd Ha HaXO0XJICHHE
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TFE€OMETPUUYECKUX BEJIIMYMH; MTPOBOAMTH J0KA3aTEIbCTBA HECIOKHBIX F€OMETPUYECKUX YTBEPIKICHHI;

—  OpHUEHTHPOBATHCS B MOHATHAX M ONEPUPOBATH UMHU HAa 0A30BOM ypOBHE: CHHYC, KOCHHYC, TAHICHC
OCTpPOro yrja IMNpsIMOYTOJIBHOIO TPEYrOJbHHMKA; 3HATH 3HAYEHHS CHHYCA, KOCHHYCa M TaHIE€HCA YIJIOB
30°, 45°, 60°;

—  ONepUpOBaTh NOHATUSAMHU: OKPYKHOCTb, KpYI, OUAMETpP, KPYrOBOM CEKTOp; LEHTPaJbHBIA yroil,
MOBOPOT; BIHCAHHBIA YroJ, BIHMCAaHHAs B TPEYrOJbHUK OKPYKHOCTh, ONHCAHHAS OKOJO TPEYrojbHHUKA
OKpY>KHOCTb, KacaTeJbHas K OKPY)KHOCTH; M300pakaThb HM3ydaeMble KOHQHUIypaluu, CIyd4ad B3aHMHOTO
pacHoyoKeHUs] NPSIMOM U  OKPYXKHOCTH, JABYX OKPYKHOCTEH OT pyKH, C IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB, 3JIEKTPOHHBIX CPE/CTB;

—  OIepUpOBaTh  MOHATHSMH:  IUIOMIAb  (UIYphL;  KCHOJB30BaTh  (OpMYNBl  IUIOLIAH
napajieiorpaMma, TPEYrojbHHKAa H Tpameluud i pPelieHus 3aaad (C Omopoil Ha CIpPaBOYHYIO
HHPOPMAIIHIO);

—  WCHOJb30BaTh  CBOIiCTBa reoMeTpuueckux  Guryp Juis peuleHus 3agad  [PaKTHYECKOro
colepkaHus; HpUMEHATh TeopeMy Iludaropa; uMeTb NpeACTaBIEHUE O MPUMEHEHHH 0a30BBIX
TPUTOHOMETPUUYECKUX COOTHOIICHUM JIsi BBIUYMCICHUS JIMH, PACCTOSHUM, IUIOMIaJiell B MPOCTEHIINX
cllyyasiX; O BBIYMCICHMH pAcCTOSIHUA HAa MECTHOCTM B CTAHJAPTHBIX CHUTYalUsX, O BBIYMCICHUU
IUIOLIAN U MPUMEHEHUU (GOopMyN B MPOCTEHIIMX CUTyalUsX B MOBCEIHEBHOW >KU3HM.

IIpenmeTHble pe3ynbTaThl 110 UTOraM NATOIO roAa M3ydeHus ydeOHoro mpeamera «MaTtemaTuka (BKIO4Yas

anredpy, reoMeTpuI0, BEPOATHOCTb M CTATHCTHKY)» JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTbH YMEHUIL:
- OIEpUPOBATh IIOHATUEM: HEPABEHCTBO BTOPOW CTENEHM C OJHOM IIEPEMEHHOM; pelaTh
[IPOCTEHIINE KBaJApaTHbIE HEPABEHCTBA M CHCTEMbl JIMHEHHBIX HEPABEHCTB; KBaJpAaTHbIE HEPABEHCTBA;
pelmaTh 3aJadu, CBOIAIIMECS K MPOCTEHIIMM CHUCTEMAaM YPABHEHUH U HEPABEHCTB;
—  ONepUpOBaTh MOHATUAMM: 00JAcTh ONpENEeIEeHHUs, MHOXKECTBO 3HAYEHUM, HYIM (QYHKIUH,
IIPOMEKYTKH BO3pacTaHHs M yObIBaHMs (YHKLMHU, HauOojblllee M HaMMEHbIee 3HA4eHUS (PYHKIHMU Ha
IIPOMEKYTKE; HUCIOJIb30BaTh TIpaduKu Il  ONMCAHMs peajbHbIX IPOLIECCOB U 3aBHUCUMOCTEH
(HauOonbllie ¥  HaMMEHbIIME 3HAUCHMS, MPOMEXKYTKM BoO3pacTaHMs U  yObIBaHMs, o00jacTu
MOJIOXKUTEIbHBIX M OTPHLATEIbHBIX 3HAYECHUi); MCIOIB30BaTh CBOMCTBA (yHKUMH M MX TpadUKOB INpU
pelIeHNH 33134 U3 APYruX y4eOHBIX IPEIMETOB;
—  omIepupoBaTh MOHATHSMU: KBaJpaTHBI TpexwieH, KBaJpaTW4Has (YHKIMSA, Mapabona; CTPOUTH
rpagukn KBagpaTUYHOW (DYHKIMH, HCIOIb30BaTh CBOWCTBA KBaJPAaTUYHOW (YHKIMU IPU PELICHUH
3ajay;
—  OpUEHTHUPOBAThCS B MOHATHAX M ONEPUPOBATh MMM Ha 0a30BOM YpPOBHE: IOCIIEAOBATEILHOCT,
apudmMeTHyecKas Iporpeccus, reoMeTpuueckas MpOrpeccus; paclo3HaBaTh IPOTPECCHMU M PellaTh
3aJjaud MAaTEeMAaTUKU U PEabHOM JKU3HU HA IPOrPEeCcCUM ¢ MPUMEHEHUEM (POpMysa N-ro 4jIeHa U CyMMBbI
N TEpBbIX WICHOB apU(PMETHYECKOH M TIeOMETPUYECKOW MpPOTrpeccuil, ¢ OMNopoH Ha CIPaBOYHYIO
nH(pOpMaIHIO;
—  OpUEHTHUPOBaTbCS B MOHATHAX U ONEPUPOBaTh MMM Ha 0a30BOM YpOBHE: OOBEAMHEHHE H
nepecedeHre COOBITHM, IMPOTHUBOIOJIOXKHOE COOBITHE, HE3aBUCHMOCTb COOBITMH; pelaTh MpocTeHiine
3aJjaul  Ha TIOMCK BEpPOSTHOCTEH; OILEHUBATh BEPOSTHOCTH pEATbHBIX COOBITHI B MpoCTEHIINX
CUTyallUsiX; UMETh NPEICTABICHHE O CIy4YalHBIX BEIMYMHAX M UX YHCIOBBIX XaPaKTEPUCTUKAX U O
pOaM 3aKOHA OOJNBIIMX YUCEN B MPUPOAE M B KHU3HM YEJIOBEKA;
—  ONepUpOBaTh MOHATUSMM: ONpEIEICHHE, aKCHOMa, TeOpeMa, JO0Ka3aTelbCTBO; paclo3HaBaTb
JIOTMYECKH HEKOPPEKTHbIE  BBICKA3bIBAHMS; IPUBOJUTH MPUMEPbl U  KOHTPIPHUMEDPBI; CTPOMUTH
BBICKa3bIBAaHHSI, OTPHULIAHHS BEICKa3bIBAHUI; IPOBOJUTH JOKA3aTEIILCTBA HECIIOKHBIX YTBEPIKICHUH;
—  OpUEHTHUPOBAThCSl B MOHATHUAX M ONEPUPOBATH HMMHU Ha 0a30BOM YpOBHE: BEKTOp, PaBEHCTBO
BEKTOPOB, KOJUIMHEAPHOCTb BEKTOPOB, CyMMa BEKTOPOB, IIPOM3BEACHHE BEKTOpa HAa 4YHCIIO;
napajielIbHblil IEPEeHOC; HCIOJIb30BaTh BEKTOPbl M CKAJSPHOE IPOU3BEAECHUE BEKTOPOB IJISl PELICHUS
IPOCTEHIINX 3a]ad, B TOM 4MCiIe 3afad U3 (pU3MKu;
—  ONepUpOBaTh MOHATUAMU: MNPABWIbHBIA MHOIOYTOJBHHK; JUIMHA OKPY)KHOCTH, IUIOIIAAb Kpyra,
IUIOILAAb KPYrOBOTO CEKTOpa; pellaTh 3aJaud C NPUMEHEHHEM IPOCTEHIIMX CBOMCTB (UIyp; pellaTh
3aJaud  Ha HAXOXJEHUE TIEOMETPHUYECKUX BEJIMYMH (IUIMHBI, IUJIOIIAJAHM); HCIIOJIBb30BaTh CBOWCTBA
reoMeTpuueckux GUryp M NpUMEHATh (GopMynbl A pelleHHs 3afad HPaKTHYECKOTO COJEpIKaHHS;
UMETh IPEJCTaBICHUE O TMOHATHUSX: JBW)KEHHE IJIOCKOCTH (TMapajieNbHbIH IEpeHOC, LEHTpajbHas U
oceBasi CHMMETpHS, TIOBOPOT), TIpeoOpa3oBaHue MOA00MS;

24



—  WMETh TMpEeJCTaBIC€HHE O TMPUMEHEHHH TEOPEMbl KOCHHYCOB M TEOpEMbl CHHYCOB, 0a30BBIX
TPUTOHOMETPUYECKUX COOTHOIIEHUH MJIi BBIYMUCICHUS JUIMH, PACCTOSHUM, IJIOWAAe B MPOCTEUIINX
ClIydasX; BBIYHUCIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CHUTyalMsX, IUIONIAJN YYacTKOB U B
MIOMEILEHUAX B IPOCTEHIINX CIydasX.

Conep:xkanue y4eOHOro Kypca

[Ipumepnass mporpamMma TpexycMaTpUBAaeT BHECEHHE HEKOTOPBHIX HW3MEHEHHWH: yMEHbIIEHHE o0bema
TEOPETUYECKUX CBEICHHH, BHIHECEHHE OTACIBHBIX TEM WM LENbIX Pa3/eloB B MaTepuasbl A 0030pHOTO,
03HAKOMMTEIBHOIO U3yYEHHUS.
Hsmenenus npoecpammur 6 V—-IX kraccax.
Mamemamuxa 6 V u VI xnaccax
B o3HaKOMUTENHHOM IUTIaHE JaTh ciedyromue Tembl: «PaBHble ¢uryps», «lummnap, konyc, mapy, «Kyoy,
«IIpsamoyronpHbIll mapatenenunen», «llepemenienne mo KOOPAWHATHOW MpAMOI», «MoIynb YHCTaR;
«Macmtab»  (u3yuaercst B Kypce «leorpadusn); «/lnmHa  okpyxHOocTH»,  «I[lmomane  kpyray,
«[Tapannensupie  npsmMbie», «llepnennukynspHele mnpsMble», «OceBas M  LEHTpaJlbHAs CHUMMETPUMU»
(u3ydaercst B Kypce reomerpun); «KomOuHatopHbie 3amaum» (M3ydaercss B Kypce anreOpbl); «beckoHedyHbIe
NEPUOIUYECKUE JecATHYHbIe npodu. JlecsituyHoe mnpuOIMKEeHne OOBIKHOBEHHOW JApoOm» (M3ydaercst B
Kypce anredpsl).
YMeHbIINTh KOJIMYECTBO 4acoB Ha cienyromue Tembl: «/limHa otpeskay, «lllkans», «llepemecturenbHbii
U COYETATENbHBIM 3aKOHBI YMHOXXEHUS», «3amich MPOHM3BENCHUS ¢ OYKBEHHBIMH MHOXHUTEISAMN»; «PaBHBIC
YIIbDY, «Pa3BEepHYTHIM U IPSIMON yTOM».
BricBoOOAMBIIMECS Yachl MOXKHO HCIIONIb30BaTh Ha IOBTOpEHHE (B Hayalle M KOHIE y4eOHOro roja), Ha
u3yyeHue Haubosee TPyIHBIX M 3HAYMMBIX TeM: B V KJacce — Ha pEUICeHHEe YpPAaBHEHWUH, YMHOXKEHHE U
JIeJIeHue JIECATUYHBIX JpoOeil, u3mepenue yrinoB; B VI kimacce — A€WCTBUA C TOJIOKUTENBHBIMH |
OTPULIATENIbHBIMM YHCJIAMH, pEIIEeHHE YPAaBHEHWMH, CI0KEHHE M BBIYMTAHME YHUCEJI, COAEPKAIIMX LEIyl HU
JNPOOHYIO0 4acTh, HA YMHOXEHHE U JIeJIeHHE OOBIKHOBEHHBIX IpPOOEH.
Aneebpa
B o3nakomutenbHOM miiaHe aath TeMbl: «Dopmynbl», «JlokazaTensCTBO TOXAECTBY, «I'paduk QyHKIHNY,
«[IpsiMasi mpomopIMOHANBEHOCTEY, «JIMHEiHOe ypaBHEHHE C IBYMs HEM3BECTHBIMU», «I'paduk mauHEHHOTrO
yYpaBHEHUS C JByMsl NepeMeHHbIMU», «PanmonanpHble uMcna. WppauumoHanbHble uncna», «HaxoxneHnue

NPUOTIDKEHHBIX 3HAYCHHIT KBaJpaTHOro kopHs. PDyHkuus y =vVX u ee rpaduk», «IlorpemHocts u
TOYHOCTh NpPUOMIKeHHs», «UeTHble M HedeTHble OGyHKIMM», «DyHKmms y=x"», «DyHKmus y= ax’, ee
rpaduk u cBoiictea. I'padukn pymrkimit y= ax’ + n u y=a(x-m)%, «YpaBHeHHEe C JBYMs MEPEMEHHBIMU H €ro
rpaduk», «['padudeckuii crmocod pemieHnss CUCTEMbl YPaBHEHU.

YMEHBIINTh KOJUYECTBO YacOB Ha u3ydeHHe Tem: «CBOWCTBAa KBaApaTUUYHOW (YHKIUN», «DIEMEHTHI
KOMOWHATOPUKIY.

BricBoOOaMBIIIMECS Yachl PEKOMEHYETCsS MCHOJIb30BaTh: IS JIydlled mpopaOOTKu Haubojiee Ba)KHBIX TEM
Kypca: «Pemenue ypaBHeHuit», «Pemenue cuctem ypaBHeHHI», «COBMECTHbIE ACUCTBHS C IpOOSMID»,
«[IpumeHeHne CBOWCTB apH(METHUECKOTO KBAJAPATHOTO KOPHS»; Ha TIOBTOPEHHE, pEIIeHWEe 3ajad,
nmpeoOpa3oBaHue BBIPAKEHUH, a TaK)Ke Ha 3aKpEIUICHWE M3y4eHHOTO MaTepuala.

Teomempus

Cnenyer OCHOBHOE BHMMAaHHE YAEIUTh NPAKTUYECKOM HAMpPaBIEHHOCTU Kypca, HUCKIIOYMB U YIPOCTHUB
HamOoee CIOXKHBIA JUIS BOCHPHATHS TEOpeTHYEeCKHii wmarepuai. Ha ypokax reomeTpun HE0OX0IuMO
MaKCHMaJbHO HCIOJB30BaTh HATJSIIHBIE cpencTBa oOydeHus, OOJIbIIE TPOBOIUTH TMPAKTUIECKUX paboT ¢
yJammmucs, pemarp 3amadd. CTpouTh pemieHue 3a7ad MpH TIOCTOSTHHOM OOpalieHnyd K HarsiIHOCTH —
PUCYHKaM U YepTeKaM.

O3HakoMuUTENBbHO JaTh TeMbl: «TeopemMbl UM  J10Ka3aTenbCcTBO. AKCHOMBI», «JlokazaTenbcTBO oT
MpOTUBHOTO», «CylllecTBOBaHME W €IMHCTBEHHOCTh MEPHNEHAMKYIspa K OpsAMoil», «MeToJ reoMeTpuyecKux
MecT», «Teopema daneca», «l3MeHeHne TPUTOHOMETPHUECKUX (PYHKIIMH TIPU BO3PACTAHUU YTIIA»,
«DopMyInbl UIsI pajiiycOB BIIMCAaHHBIX W ONHCAHHBIX OKPYXHOCTEH NpaBUIbHBIX MHOTOYTOJIBHUKOBY,
«YpaBHeHHE MpsAMOiD», «JIBrkeHuey, «CBOMCTBA JABHKEHUSY.
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VYMEHBIIUTH KOJMYECTBO YaCOB Ha n3ydeHHe TeM: «OCHOBHBIC 33/1a4M HA MOCTPOCHUE C TOMOIIBIO IHPKYIIS

U TUHEHK», «JlekapToBBI KOOPIUHATHI HA INIOCKOCTHY, «Pemenne TpeyronsHukoBy, «I[logodue uryp».

W3 mporpaMMBI clielyeT UCKITIOYHTE pa3iesl « JIEMEHTBI CTEPEOMETPHID).

BricBOOOAMBIIMECS Yachl UCIIOJIb30BaTh HA PEIICHHUE 33724 U MOBTOPEHHE.

[MpumepHas mporpaMma IPeIOCTaBIsIET aBTOPY pabodeil mporpaMMbl CBOOOIY B paclpesieieHHH MaTepuaia
o 4YerBepTsM (TpuMmectpam). PacrpeneneHue BpeMeHH Ha HW3y4eHHE TEM B TeUeHHE Yy4eOHOro rona
CaMOCTOSATENIBHO OmpenessieTcs: o0pa3oBaTeNbHOM OpraHM3alied M 3aBHCUT OT OCOOCHHOCTEH TPYIIIbI
obyuatommuxcs ¢ 3[1P 1 ux 0coObIx 00pa3oBaTEILHBIX TOTPEOHOCTEH.

Coaep:xanue kypca mateMaTuku 5 KJIACC (nepBblii roj 00yuyeHUs HA YPOBHE OCHOBHOT0 00111€r0

oOpa3zoBaHus)

Apugpmemuxa

HarypanbsHbie uncna

. Psan matypaneHbIX uyucen. JlecaTuuHas 3amuch HATypalbHbBIX YHCEN.

. Koopaunarssiit ayu. Hlkana.

o CpaBHeHne HaTypalibHbIX yuced. CloXKeHHWe U BhIYMTAHHE HATypalbHBIX yuces. CBoiCTBa
CJIOJKEHMSL.

. YMHOXEHUE U JeJeHHe HaTypasibHbIX uncen. CpoicTBa ymMHOXeHUs. Jlenenue ¢ ocratkoMm. CreneHb
4lclla C HaTypalbHbIM I10KA3aTeIEM.

. Pemrenue TekcTOBBIX 331au apU(PMETHUECKUMH CIIOCOOAMH.

JlpobHvle uucna u deticmaus HaA0 HUMU.

. OObikHOBeHHbIE ApoOH. [IpaBuibHbIe U HenpaBWiIbHBIE JpoOu. CMelaHHbIe Yucia.

. CpaBHeHHe OOBIKHOBEHHBIX JIpoOel. Apudmerndeckue AEUCTBUS ¢ OOBIKHOBEHHBIMH JPOOSIMHU.

. Hecstuunbie npobu. CpaBHEHHE M OKPYTJIEHHE JIECATHYHBIX ApoOel. ApudmeTnueckue ASHCTBUSA C
JEeCATUYHBIMUA ApoOsMu. [IpUKuIKH pe3yabTaTOB BBIYMCICHHM.

. [IpouenTsl. Haxoxnenue npoueHToB oT yucia. HaxoxaeHue yucia mno ero mnpoueHTaMm.

. Pemenne TekcTOBBIX 3a1a4 apuMETHIECKUMU CIIOCOOaMH.

Benuyunvr. 3asucumocmu medxcoy senuuunamu.

° Epuannel mmeel, mwiomaan, 00bEMa, MacChl, Bp€MEHH, CKOPOCTH.

. [Ipumeps! 3aBucuMocTeil Mexay BennuuHamu. IlpencraBnenue 3aBucumocteil B BUIE (OpMyIL.

Boruncnenus no popmynam.

Yucnosvle u bykgenHvle blpadiceHus. YpasHenus.

. UucnoBble BBIpaKEHUS. 3HAUYEHUE YHUCIOBOTO BblpakeHUs. [lopsnok AeHWCTBUI B YHMCIIOBBIX
BBIPAKEHUSX. byKkBeHHBIE BbIpaxeHus. DOpMyIIbl.

. VYpaBHeHus. PemeHne TEKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPaBHEHHUI.

Onemenmovl cmamucmuKky, 6eposmHOCHU.

. Komb6unaropusle 3anaun

. Cpennee apudmernyeckoe. CpeaHee 3HaYCHHE BEIMYMHBI.

TI'eomempuueckue ¢hueypuvl. Hsmepenus ceomempuyeckux 6eIUyuH.

. Ortpesoxk. [loctpoenue otpeska. JlnuHa oTpeska, JoMaHoH. MI3mMepeHne AnuHbI 0Tpe3Ka, IOCTPOCHHE
oTpe3Ka 3anaHHoi anuHbl. [lepumerp mHoroyroneHuka. Ilnockocts. Ilpsmas. Jlyu.

. VYron. Bugel yrnos. I'pagycHas mMepa yria. M3mepeHue W MOCTPOEHWE YIIOB C MTOMOUIBIO
TPAHCHOPTHPA.

. [Ipssmoyronbauk. KBagpar. TpeyronbHuk. Buael TpeyronbHUKOB

. PaBenctBo ¢uryp. Ilnomans npsmoyroasHuKka U kBajapata. Ock CUMMETPUHU (PUTYDBI.

. Harnsigasie npeacTaBieHus 0 IPOCTPAaHCTBEHHBIX GUTYpax: MPSMOYTOIbHBIN Mapauenenumnen, Kyo,

nupamuja. O0BEM NPSAMOYTOIBHOTO Napajieienunesa u Kyoa.

Mamemamuxa 6 ucmopuueckom pazeumuu

o Pumckast cuctema cumcienusi. [losunmonnsie cucteMbl cuucienus. O6o3nauenune mudp B JpeBHei
Pycu. CrapunHble Mepsl UMHBL. BBeneHne MeTpa Kak €IWHUIBI JUTMHBI. MeTpudeckas cucrteMa Mep B
Poccun, B EBpome. Hcrtopusi (opmupoBanus maTemaruyeckux cumBoiioB. JlpoOu B Basunone, Erumnre,
Pume, na Pycu. OtkpbiTHE AecATUYHBIX apoOeil. Mup mpocThix umcen. 3omotoe cedenue. Yucnao Hynb. JL.O.
Marnunkuii. [1.JI. Yeosrmes. A.H. Konmoropog.
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Coaep:xanue kypca matematuku 6 KJIACC (BTopoii roa o0yyeHusi Ha ypoBHe OCHOBHOIO 00111ero

oOpa3oBaHus)

Apugpmemuxa. Hamyparonvie uucna

. Jlenutenu W KpaTHBIE HaTypalibHOTO YKciia. Hanbonmpmuii oOmui nenurtens. Hanmenbinee obree
kpatHoe. [Ipusnaku aenumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

. ITpocteie U coctaBHBIE yKcna. Pas3nojkeHue yncen Ha MPOCThIE MHOXKUTEIH.

. Pemenne TekcTOBBIX 3aa4 apupMETHUECKUMU CIOCOOaMH.

Jlpoou

. OObikHOBeHHBIE apoOu. OcHOBHOE CBOMCTBO apoOu. Haxoxaenwe apobu ot umcia. HaxoxmeHue
yycia Mo 3Ha4eHuto ero ApoOu. IlpaBuibHbIe M HempaBWiIbHBIE ApoOu. CMelIaHHbIe Yucla.

. CpaBHeHMEe OOBIKHOBEHHBIX JApoOel W CMEIIaHHBIX 4YHcel. ApudmMerndyeckue JIeHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMH U CMEIIaHHBIMH YHCIIAMHU.

. Hecsatuunble apodu. IlpencraBienue aecATUYHOM JApoOM B BUAE OOBIKHOBEHHOW Apodu U

OOBIKHOBEHHOH B BHJE JecATUYHOH. beckoHeuHble mnepuonuyeckue AecsATUYHble ApoOu. J[lecsaTuunoe
npuOIKeHne 0OOBIKHOBEHHOM POOH.

. Otnomenue. IIpouneHTHoe oOTHOmIEHHME ABYX uucen. JleleHue uucna B JaHHOM — OTHOLICHMH.
MacuTab.

. ITporopuus. OcHoBHOe  cBoiicTBO  mpomopiuu. Ilpsmas u  oOpaTHas NPONOPLHOHATIbHBIE
3aBUCHMOCTH.

. Pemenne TeKCTOBBIX 3aa4y apu(PMETHIECKUMH CIIOCOOAMH.

Payuonanvnvie wucna

. [TonoxwurenbHble, oTpULaTeNbHbIE Yncia U yucio 0.

. IIporuBononoxusle ynciaa. Moayip ducia.

. Llenble uyncna. PanuonanbHble uyncna. CpaBHEHHE pallMOHAIBHBIX uducel. Apudmernyeckue

JEUCTBUS C palMOHAIbHBIMU uuciamMu. CBOMCTBA CIOXKEHUS M YMHOXKEHMs PALMOHAJIBHBIX YUCEI.

. Koopnunarnas npsmas. KoopanHaTtHas II0CKOCTS.

HYucnosvie u OykeeHnvle 6bipadiceHus. YpasHerus

. bykBennsle BbIpaxeHus. Packpbitue ckoOok. IlomoOHble craraemble, MpPUBEICHHE MOJ00HBIX
ciaraeMbix. OOpMyIIbL.

. VpaBuenusa. Kopenb ypaBHeHusi. OCHOBHBIE CBOWCTBA ypaBHEHUH. PerieHue TEKCTOBBIX 3a1ad C

MOMOILBIO YPABHEHUIA.

Onemenmur cmamucmuku, eepossmuocmu. Kombunamoprule 3adayu

. CaydaiiHoe coObITHe. J[ocTOBEpHOE M HEBO3MOXKHOE COOBITHA. BeposTHOCTH Ciy4alfHOrO COOBITHSL.
Pemenne koMOMHATOPHBIX 3a1a4. [lnarpamMmel.

I'eomempuueckue ghuzypuoi.

. OKpYyXHOCTb M KpyT. J[11Ha OKpPYX HOCTH.

) PaBenctBo ¢uryp. [lonstue u cBoiictBa rwiomanu. [lmomans mpsAMOyroibHUKA W KBaJpara.
[Tnomans kpyra. Ocb cuMMeTpUn QUTYypBHI.

. Harnsignele mpeacraBieHuss O NMPOCTPAHCTBEHHBIX (UIypax: LUIMHAP, KOHYyC, miap, cdepa.
[Tpumepsl pa3BEPTOK MHOTOTPAHHHMKOB, LWIMHApA, KOHyca. [loHsATHe M cBoiicTBa 0o0BEMA.

. B3aumnoe pacnonokenue aByx npsimeix. llepnenaukynspasie npsimsle. [lapannensHble mpsiMble.
. OceBasi U LIEHTpaJbHasi CUMMETPHH.

Mamemamuxa 6 ucmopuiueckom pazeumuu

Hpoou B BaBunone, Erunrte, Pume, nHa Pycu. OtkpbiTHE AecSITHUYHBIX IpoOeil. Mup NpocThIX YHCEN.
3onoroe ceuenune. Yncno Hynb. [losBinenne orpunarensubix uncen. JI.D. Maraunkwii. [1.JI. Yeosimes. A.H.
Konmoropos.

Conep:xanne kypca marematuku 7 KJIACC (TpeTnii rox o0yueHusi Ha ypoBHe OCHOBHOIO 00111ero
oOpa3zoBaHus)

Anreodpa

Buipaosicenus, mosxcoecmsa, ypasHeHus.

. Uucnosble BblpaxkeHus. BripaxkeHue ¢ nepeMeHHbIMUA. CpaBHEHUE BbIPAKECHUI.

. [Tpocreiimme npeodpa3zoBanust BeIpakeHUi. CBOWCTBA NEUCTBUH HAJl YnciaMu. ToXIecTBa.
ToxxnecTBeHHbIE MPEOOPA30BAHUS BHIPAKEHUI.
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. YpaBHEHUE, KOpPEHb ypaBHEHUsA. JIMHEWHOE ypaBHEHWE C OAHOM NMEPEMEHHOW. PeleHme TEKCTOBBIX
3aJ1a4 METOJ/IOM COCTABJICHUS yPaBHEHHIA.

. Cratuctuueckue xapaktepuctuku. Cpeanee apudmeTnueckoe, pazMax, Moaa. MeamaHa Kak
CTaTHCTUYECKasl XapaKTepUCTHKA.

Dynryuu

. Oynkuus, obnacte onpeneneHus GyHkun. Borurcnenue 3Hauenuil pynkuuu no popmyine. ['paduk
GyHKINN.

. [IpsimMast mpomOpUMOHANBHOCTE U €€ Tpaduk.

. Jluneiinas GyHKIUs U e¢ rpaduk. B3anmHoe pacroniokeHne rpadruKoB JIMHEHHBIX (DYHKITHIA.
Cmenenb ¢ HamMypaibHbIM noKazamenem

) OnpeneneHve CTENeHHM C HATypaJbHBIM — IIOKa3aTesieM. YMHOXEHHE U JEJIEHUE CTEleHEM.
Bo3Benenuu B creneHb NPOU3BEACHHUS U CTETICHU.

) OpnHousieH M ero CTaHJapTHBIM BUA. YMHOXXEHHE OJHOUYIEHOB. Bo3BeleHuEe OJHOWIEHA B CTEIEHbD.
Oynknuu y=x2, y=Xx3 ¥ UX TpauKu.

MHnozounenvl

. MHorounen u ero craHaapTHbeli BuA. ClOXeHHE W BBIYUTAHWE MHOTOWIEHOB. YMHOKEHUE
OJTHOWICHAa HAa MHOTOWIEH. BbriHeceHne 00Iero MHOXHUTENS 32 CKOOKH.

. YMHOKEHHE MHOTOWIEHAa Ha MHOXKUTENU. Pa3noxkeHne MHOTOWIEHa HAa MHOXKHTEIH CIIOCOOOM
IPYNITUPOBKHU.

Dopmynvl COKpAWEHHO20 YMHONCEHUS

. Bo3Benenue B kBazpatr U B KyO CyMMBI U Pa3HOCTH JBYX BbIpakeHHi. Pa3nojkeHrne Ha MHOXKHUTENH C
noMonibio GopMya KBajpatra CyMMbI U KBaJpara pa3HOCTH.

. YMHOKEHUEe pa3HOCTH JBYX BBIPAXKEHUN Ha UX cymMMy. Pa3noxkeHue pa3HOCTH KBaJIpaToB Ha
MHOXHTENH. Pa3nokeHne Ha MHOMKUTEIH CyMMBI M Pa3HOCTH KyOOB.

. [IpeoOpa3oBanue 1em0r0 BhIpakeHUsI B MHOTOWIeH. [IpuMeHeHne pa3iuyHbIX CIIOCOOOB IS
Pa3IokKEHUs] HA MHOKUTEIIH.

Cucmemul TUHENHBIX VPABHEHUU

. JIuneliHoe ypaBHEHME ¢ JAByMs IlepeMeHHbIMU. I'paduk  JIMHEHHOro ypaBHEHHs C JABYMS

nepeMeHHbIMH. CHCTEMBl JTMHEWHBIX YpaBHEHHM C JABYMs NEPEMEHHBIMH.

. Cnoco6 noacranoBku. Crnocob cnokeHus. Pemienue 3a1ad ¢ MOMOIIBIO CUCTEM YpaBHEHHUIL.
I'eomeTpus

OcHogHble ceoticmea npocmetiuux 2eomMempudeckux guayp.

. HauanpHble noHsATHS MtaHMMeTpud. ['eomerpuueckue ¢urypsl. Touka u mpsimas. OTpes3ok, JUIMHA

oTpe3ka u e¢ cpoictBa. Ilomymnockocts. Ilomynpsmas.

. VYron. OTknagsiBaHUE OTPE3KOB U YIJIOB.

. Tpeyronshuk. CyniecTBOBaHHE TPEYTOJIbHUKA paBHOTO AaHHOMY. Ilapamnensubie npsimblie. Teopemsl

U JI0Ka3aTeIbCTBA. AKCHOMBI.

. CwmexHble yribl. Beprukanensie yrisl. IlepnenaukynspHsie npsmsie. buccektpuca yria.

IIpusnaku pasencmea mpey2onbHUKOS.

. IlepBpIli mpH3HAK PaBEHCTBA TPEYIOJBHHUKOB II0 IABYM CTOPOHAM H yITIy MEXAY HUMHU. Bropon

IIPU3HAK PABEHCTBA TPEYTOJIBHUKOB II0 CTOPOHE U NPUIICKAIIMM K HEH yrilam.

. PaBHOOeIpeHHBIN TpeyronbHUK. MeauaHbl, OUCCEKTPUCH U BBICOTHI TpeyrojbHUka. CBoiicTBa

MeMaHbl paBHOOEIPEHHOTO TPEYTOIbHUKA.

. Tperuil mpusHaK paBeHCTBA TPEYTOJIBHUKOB II0 TPEM CTOPOHAM.

Cymma yenos mpeyeonvHuKa

. [TapannensHOCT TPSAMBIX. YT7BI, OOpa30BaHHBIE MIPU MEPECEUCHHM JBYX TPSAMBIX CEKYIIEH.

[Tpu3Hak mapamuienbHOCTH TpsIMBIX. CBONCTBO YIJIOB, OOpa30BaHHBIX IPH IEPECEUCHUH MapaljiebHBIX
HIPSAMBIX CEKYLIEH.

. Cymma yrioB TpeyrojibHuka. BHeLIHUE yribl TpeyroibHUKA.

. [IpsimoyronbHbIi TpeyronbHUK. CylliecTBOBaHHE M €IMHCTBEHHOCTh MEPHEHAMKYISApA K MPSIMOM.
I'eomempuueckue nocmpoenus

. OxkpyxHOCTh. OKpY)XHOCTb, OMNHCAaHHasi OKOJIO TpeyroibHuKa. KacarenpbHas K OKpPYKHOCTH U €€
cBoiicTBa. OKpY)XHOCTb, BIIMCaHHAsI B TPEYTOJbHHUK.

. [loctpoenne TpeyroiabHMKAa C JaHHBIMH CTOpoHaMu. llocTpoeHume yrima, paBHOTO JIaHHOMY.

[Toctpoenne O6uccekTpucsl yria. Jlenenue orpeska momnoiam. [ToctpoeHne nepreHauKyIIpHOMN MPSIMOA.
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. I'eomerprueckoe MecTo Todek. MeToq TeOMETPUIECKHX MECT.

Conepxanne kypca matemMatuku 8 KJIACC (4eTBepThlIii roJ 00y4eHHsi HA YyPOBHE OCHOBHOTO 00IIIETr0
oOpa3oBaHus)

AJgredpa

Payuonanvuvie opodbu

Panmonansubie BeipakeHus. OCHOBHOE CBOWCTBO ApoOu. CokpaleHue ApoOeH.

. CrnoxxeHre W BBIYMTAHUE PANMOHAIBHBIX ApOOEW € OJWHAKOBBIMH 3HaMeHarelssMu. CIOXKEHUE |
BBIYHTAHHE PALMOHAIBHBIX Ipo0ei ¢ pa3sHBIMU 3HAMEHATEISIMHU.
. YmHoxkenue apobed. BosBepmenume  paunmonanbHOM  pobu B creneHb. JleneHue  poOei.

ToxkecTBeHHBIE MTPe0oOpa30BaHus PAIlHOHAIBHBIX BeIpaeHUl. DyHKkIms y = & u eé¢ rpaduk.
X

Keaopammnuie kopnu

) Panmonansuble W uppanuoHaibHble 4YHcna. KBaapaTHble KOpHH. ApHU(PMETHUECKUN KBaJpaTHBIN
KOpEHb. YpaBHEHUE x? = a. Haxoxmenne NIPUOTIDKEHHBIX 3HAYCHHUI KBaJApaTHOro KopHs. MyHKIMA y = /X
u e¢ rpaduk.

. KBangpaTHblit KOpeHb U3 Npou3BefeHus U 1pobu. KBagpaTHslil KOpeHb U3 CTETICHH.

. BriHeceHne MHOXUTENS 3a 3HAK KOpHsA. BHeceHme MHOXxuTens moj 3HaK KopHsA. IIpeoGpasoBanue
BBIPAKEHUM, COIEpKalINX KBaIpATHbIE KOPHH.

Keaopammnuie ypasnenus.

. Henonnele kBagpaTHbele ypaBHeHus. PopMylla KOpHEH KBaJIpaTHOro ypaBHeHus. Pemenue 3agaud c
MIOMOIIBI0 KBaJpaTHBIX ypaBHeHWIl. Teopema Buera.

) Pemenne npoOHBIX palMOHANBHBIX ypaBHEHWH. PemieHne 3amad ¢ MOMOIIBIO  palMOHATBHBIX
YpaBHEHUH.

Hepasencmea ¢ 00noil nepemennol u ux cucmemvl*.

) UucnoBble HepaBeHCTBa U WX cBoiicTBa. ClOXKEHHE M YMHOXXEHHME UHCJIOBBIX HEPABEHCTB.
[TorpemHoCTh ¥ TOYHOCTH MPHOIMKESHUSI.

. [lepeceuenne u ob6beauHEHHE MHOXeCTB. UMCIIOBBIE IPOMEXYTKH. PerieHue HepaBeHCTBa € OHOM

nepeMeHHo#. PelieHne cucreM HEpaBEHCTB C OJHOM NMEPEMEHHOM.
Cmenens ¢ yenvim nokasamenem. IieMeHmMbl CIMAMUCTUKU.

. OHpe,IICJ'ICHI/IC CTCCHU C M[CJIbIM OTPULATCIBHBIM I1IOKA3aTCJICM. CpoiicTBa CcTeneHH C O CJIbIM
IIOKa3aTCJICM. CTaH,Z[apTHBIﬁ BUJ 4ucCla.
. HauannHbie CBCACHUA 00 opraHusalin CTATUCTUYCCKUX HCCHCHOBaHHﬁ. C60p U TpyHOIrpoOBKa

CTaTUCTUYCCKUX JaHHBIX. HaFJ'ISII[Hoe npeaACTaBJICHUC CTaTUCTUYECKOU I/IH(1)0pMaI_II/II/I . prrOBBIC
AuarpaMmsbl, IMOJIUI'OH, TUCTOTpaMMa.

I'eomeTpusn

YemvipexyeonvHuku

. Omnpenenenne yersipexyroiabiuka. [lapamienorpaMM u ero coiictsa. Ilpu3Haku napanienorpamma.
. ITpsamoyronbHuk, pomO, kBaapar u ux cpoiictea. Teopema daneca. CpenHsas NMHUSA TPEYrOJIbLHUKA.
. Tpaneuuns. Cpennsis nuHus Tpaneuuu. IIponopruoHanbHble OTpe3KH. 3amMeuaTeIbHblE TOUKU B
TPEYTrOJIbHUKE.

Teopema Ilugpacopa

) Kocunyc yrma. Teopema I[udaropa.

. HepaBenctBo TtpeyrompHuka. Ilepnennukynsp u HakinoHHas. COOTHOIIEHHE MEXIY CTOPOHAMHU U
yIJIaMU B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKJECTBA. 3HAUEHUs] CHHYCa, KOCHHYCa, TAHI'€HCAa U KOTAaHTEHCa

HEKOTOPBIX YTJIOB.

Llexapmogvl KoopouHamul Ha niOCKOCMuU*

. [IpsmoyronbHas cuctemMa KOOpaumHAT Ha IuiockocTH. KoopauHatel cepeamnsl oTpes3ka. PaccrosiHue
MEXJy TOYKaMH. YpPaBHEHUS NPSIMON U OKPYKHOCTH. KOOpIMHATBI TOUKM NEpecedyeHUus! NMpsiMbIX.
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. PacronoskeHne TpsMOil OTHOCHUTENIBHO CHCTEMBI KOOPAMHAT. YTJIOBOH K03(D(HIIMEHT B ypaBHEHHE
npsimoid. ['paduk nuueitHON ¢GyHKImH. [lepeceueHne mpsiMOl C OKPYKHOCTBIO.

. Cunyc, KOCHHYC, TAaHT€HC U KOTaHreHC Juist Jrodoro yria ot 0° mo 180°.
Jeuoicenue
. JIBmwxeHne u ero coiictBa. CUMMETpUsT OTHOCUTEIHHO TOYKH. CHMMETpPHs OTHOCHUTEIHHO MPSMOH.

[ToBopor. IlapammenpHbIi IepeHOC U ero cBoiicTBa. CoHANpaBIeHHOCTh MOMXYNPSIMBIX. PaBeHCTBO Quryp.
Bexmopui

) BexTop. AGcomntoTHas BeNMYMHA U HalpaBiieHHE BeKkTopa. PaBeHCTBO BekTopoB. KoopauHaTs
BekTopa. CrnoxkeHne BeKTOpoB. CIoKeHHE CHIL.
. YMHOXEHHE BEKTOpa Ha 4yucio. Pa3ioxeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOpPAaM.

CkasisipHO€ TPOM3BENEHHE BEKTOPOB. PasnokeHue BEKTOpa MO KOOPAMHATHBIM OCSM.

Conaep:xanue kypca matematuku 9 KJIACC (nsiThlii rox 00y4eHUsI HA YPOBHE OCHOBHOI'O 001IIero
oOpa3zoBaHus)

Anreopa

Kesaopamuunas ¢hynkyus

. Oynkuusa. ObnacTs onpeneneHus U oonacte 3HaueHUH QyHkunn. CBoicTBa (QYHKIIHA.

. KBanpathbiii TpexwieH. Pa3nojkeHue KBagpaTHOro TpexuieHa Ha MHOKHUTEIU.

. Oynkius y = ax?. [papuxn dyskmmit y= ax? + n u y=a(x-m)2. INoctpoenne rpaduka KBagpaTHIHO
(byHKINN.

. ®ynkuus y = x". Kopenb n-ii crenenmy.

Ypasuenus u nepasencmea ¢ 00Holl nepemenHol

. Llenoe ypaBHeHHEe U ero KOpHHU. [[poOHBIE palliOHAIEHBIE YPABHEHHUSI.

. Pemenue HepaBeHCTB BTOPOM CTENEHH C ONHOM NEpeMEHHOH. PenieHue HEpaBeHCTB METOIOM
HUHTEPBAJIOB.

Ypasuenus u nepasencmea c 0g8ymsa nepemennvimu

. VYpaBHeHHe ¢ [IByMs TIepeMEHHBIMH U ero rpaduk. [padudeckuii cnocod pemeHHus CUCTEM

ypaBHEHUI. PellleHre cHUCTeM ypaBHEHHM BTOpOW cTeneHu. PelieHue 3agad ¢ MOMOIIBIO CUCTEM YpPaBHEHUU
BTOPOi1 CTENEHMU.

. HepasenctBa ¢ nByms nepeMeHHbIMU. CHCTEMbI HEPABEHCTB C JIBYMsI IIEPEMEHHBIMU.
Apugpmemuueckas u ceomempuueckas npoepeccuu

. [MocnenoBarensHocT.  Apudmernueckass mnporpeccus. Dopmyna n-ro uwieHa apupMeTHIECKOH
nporpeccud. CymMMa HEepBBIX N WIEHOB apu()METHYECKOW MPOTPECCHH.

. I'eomerpuueckast nporpeccus. @opMyna n-ro wieHa reomerpuueckor mporpeccur. Cymma mepBbIX n

YJIEHOB FT€OMETPUUECKOM MPOrPECCUN.
Onemenmuvl KOMOUHAMOPUKYU U TMEOPUU BEPOSIMHOCHEL

. ITpumepsr komOuHaTOpHBIX 3a1a4. [lepectanoBku. Pazmemenus. Coueranus.
. OTHocHTeNbHAs YacTOTa CIIy4aifHOro coObITHS. BeposSTHOCTH PaBHOBO3MOKHBIX COOBITHH.
I'eomeTpusn

Ilooobue ¢hueyp

[ToHsiTHE O TOMOTETUH U TIOAOOHU (PHUTYD.

. [TpuzHak MmomOOUST TPEYTOJILHUKOB IO JByM yriiaM. [Ipu3Hak mojo0us Mo JBYM CTOpPOHAM W YIJIy
Mexay Humu. [Ipu3Hak m1momoOusi TPEYronbHUKOB MO TpeM CTopoHaMm. [logoOue mpsiMOYTrONBbHBIX
TPEYrOJIbHUKOB.

. VYribl, BOMCAaHHBIE B OKPYXXHOCTh. [IpONOpIIMOHATBHOCTH OTPE3KOB XOPJ M CEKYIIUX OKPY)KHOCTH.
V3mepeHue yriioB, CBS3aHHBIX C OKPYXKHOCThIO.

Pewenue mpeyeonvrurxos

. Teopema cunycoB. Teopema kocuHycoB. COOTHOLIEHHME MEXIy yIiaMH TpPEyrojbHUKA U
IIPOTUBOJICKAIIUMHU CTOPOHAMMU. Pemenue TPEYTOJILHUKOB.

Mnuozoyeonenuxu

. JlomaHas. Beinmykible MHOrOyrojabHukd. IIpaBuiibHbIE MHOrOyrojibHuUKH. PoOpMyibl I PagnycoB
BIIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEH INPABHIBHBIX MHOTIOYIOJBHUKOB.

. ITocTpoeHre HEKOTOPBIX NPaBUWIBHBIX MHOTOYTOJbHHMKOB. BIHMCaHHBIE M ONMCAaHHBIE IPABHIIbHBIE

94eThIpeXyrodbHUKH. [lo00Me NpaBHIBHBIX BBIMYKJIBIX MHOTOYTOJBHHMKOB. JlMHA OKpyXHOCTH. Panmannas
Mepa yria.
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ITowadu pueyp”

. [Tonatne  mnomamu.  Ilnomane  OpAMOYTOIBHUKA. [Imomane  TpeyroyibHHKA. [Tmomane
napamienorpamma. [nomane Tpanenuu.
. @opMyIBl ISl paANyCOB BIIMCAHHOW M OINKMCAHHOM OKPYKHOCTEH TpeyroipHukKa. [lmomans

nmoaoOHbIX (uryp. ITnomaan kpyra.

Pacnipenenenne ydeObHOro MaTepuajga MO ToxaM OOydYeHHS MOXET BapbUPOBaTbCSI B 3aBUCHMOCTH OT
BbIOpaHHOTO 00Opa3oBaTenbHON opranuzanuein YMK.

IIpuMepHble BHABI JesATeJbHOCTH  oOydarwomuxca ¢ 3IIP, oOyciaoBiaeHHble  0COOBIMM
o0pa3oBaTe/IbHbIMH MOTPEOHOCTAMHM M O0ecleYUBAIOIIUE OCMbBICIIEHHOE OCBOEHHE COJAePKAHUU
o0pa3oBaHus no npeamery «MaTteMaTHKa»

Copepxanue BUIOB JesATeNbHOCTH oOyuaromuxcs ¢ 3IIP ompenensiercss ux ocoObIMH 00pa3oBaTEIbHBIMU
notpeOHocTsIMU. [lomumo mupoko wucmonbdyemMbix B OOII OOO o6mmx 1 BceX 00yYaromuxcsl BHIOB
NESTEeNbHOCTH CJEeNyeT YCHIMTb BHUIBl JEATENbHOCTH, CHeuu(UYHBIe Uil JaHHOW KaTeTOpHU JIeTeH,
00eCTeYnBaIOIINe OCMBICIIEHHOE OCBOCHHME COJIEpXKaHMs OOpa3oBaHUS MO IMPEIMETY: YCHUIIEHHE MpPEAMETHO -
NPAaKTUYEeCKON JEATeNbHOCTH C AaKTHBHM3alMeHl CEHCOPHBIX CHUCTEM; YepeJOBaHHE BHUAOB JESTEIHHOCTH,
3aJIeHCTBYIONMX pPAa3JIMUHblE CEHCOPHBIE CHCTEMbl; OCBOGHHE MaTepHuaja C ONOpOH Ha alropuTM;
«TIOLIArOBOCTBY B M3YYCHMH MaTepHaja; MCIOJIb30BAHUE JIOTOJIHUTEIbHON BH3YalbHOM ONOPBI (CXEMBI,
11a0JIOHBI, OMOpPHBIE TAaONMIBI); PEYEeBOl OTUET O TMpolecce M pe3yibTaTe JesTeIbHOCTH; BBINOJIHEHHE
CHEUUAIBHBIX 3aJaHui, OOECIEeYMBAIOUINX KOPPEKIHIO DEryJsalud y4eOHO-ITO3HABATEILHOW NeATENbHOCTH
Y KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.

IIpumepHas TemaTHuyeckas U TEPMHHOJIOTHYECKas Jiekcuka coorsercTtByer OOII OOO.

Hns oOywaromuxcss ¢ 3I[IP cymiecTBeHHBIM SBIAIOTCS HpUEMbl PabOThl € JIEKCHYECKMM MaTepHajoM IO
npeametry. IIpoBomutcs cnenmanbHas paboTa IO BBEIACHUIO B AKTUBHBIM  CIOBaph  OOYYarOLIMXCS
COOTBETCTBYIOIIEH TEPMHHOJOTHH. VI3yyaemble TepMUHBI BBOJATCSA HAa  MOJHCEHCOPHOH  OCHOBE,
o0s3aTenbHa BU3yaJbHAs TOAJEPXKKA, QITOPUTMBI pabOTBl C ONpEACICHHUEM, OIOpPHBIE CXEMBI IS
aKTyaJIn3alul TEPMUHOJIOTHH.

I[IpuMepHbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJIBI

5 kacc

B paboueii nporpamme npexycmorpeHo 10 KOHTpoIbHBIX paboT Mo TeMam:

Konmponvnas paboma Ne 1. Tema. HarypanpHble umcia.

Konmponvnas paboma Ne 2. Tema. CrnoxeHHe M BBIYMTAHHE HATypalbHBIX 4Kced. UucioBble U OyKBEHHBIC
BbIpakeHus1. Dopmyibl.

Koumponvnas paboma Ne 3. Tema. YpaBaenue. Yron. MHOTOYTOJIbHUK.

Konmponvnas paboma Ne 4. Tema. YMHOXKEHHE U JIeleHUE HATypajbHbIX uncesl. CBONHCTBA yMHOKEHHUS.
ITopsimok IEeWCTBUI B UUCTIOBBIX BBIPAKEHUSAX.

Konmponvnas paboma Ne 5. Tema. Jlenenue ¢ ocratkoM. [lnomans npsimoyronbHuka. [IpsmMoyroibHbIif
napaenenunes U ero oobeM. KomOuHaTopHble 3a1aun.

Konmponvnas paboma Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Konmponvnas paboma Ne 7. Tema. Ilonsitue o necatuuHoi npobu. CpaBHEHHE, OKPYIJICHHE, CIOXKEHHUE U
BBIYUTAHUE JIECATUYHBIX APOOEH.

Konmponvnas paboma Ne 8. Tema. YMHOXKEHHE U JleleHUE JECATUYHBIX OpobOell. Apudmernueckue
NEHCTBUS C JECITHIHBIMU JIPOOSMHU.

Koumponvnas paboma Ne 9. Tema. Cpennee apupmerndeckoe. [IporeHTsI.

Konmponvnas paboma Ne 10. Tema. toroBass KOHTpoJbHass pabora.

6 ki1ace

B paboueii nmporpamMmmMe npeaycMoTpeHo 12 KOHTpOJIBHBIX paboT MO TemMaM:

Konmponvnas paboma Nel. Tema. JlenMMOCTh HATypaJIbHBIX YHCEI.

Koumponvnas paboma Ne2. Tema. CpaBHeHHE, CIOKEHHE M BBIYUTAHHE IPOOEH.

Koumponvnas paboma Ne3. Tema. YMHOXKEHHE TPOOECH.

Koumponwvnas paboma Ne4. Tema. Jlenenue apoOGeil.

Koumponvnas paboma Ne5. Tema. OTHOmIeHUs: U nponopuuu. [IpolieHTHOE OTHOLIEHHE JBYX YHMCE.
Koumponvnas paboma Ne6. Tema. Ilpsmas u oOpaTHasi MpomnopLUOHAIbHBIE 3aBUCUMOCTH. OKpPYKHOCTh U
Kpyr. BeposTHOCTB CityqaliHOTO COOBITHS.

Konmponvnas paboma Ne7. Tema. Panmonansubie yncina. CpaBHEHHE pallMOHAIBHBIX YHCEIN.
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Koumponvnas paboma Ne8. Tema. CioxkeHHE W BBIYUTaHUE PAIIMOHATBHBIX YHCEIT.
Koumponvnas paboma Ne9. Tema. YMHOXKECHHE U JICTICHHE PAIIMOHATBHBIX YHCEI.
Koumponvnas paboma Nel(). Tema. Pemenne ypaBHEHHI W 3a/1a4d C MOMOIIBIO YPaBHCHH.
Koumponvnas paboma Nell. Tema. lleprnieHauKynsipHble W TapajuiedbHbIe TpsMble. KoopawHaTHas
IUIOCKOCTb.

Koumponvnas paboma Nel2. Tema. TtoroBasi KOHTpoJbHas pabora.

7 KRi1acc

Auredpa

B paboueii nmporpamMmMe npeaycMOTpeHO 8 KOHTPOJIBHBIX padOT MO TEMaM:

Konmponvnas paboma Nel. Tema. Beipakenus. ToxaecTa.

Koumponvnas paboma Ne2. Tema. YpaBHEHHS C OJHON TIEpEMEHHOM.

Koumponvnas paboma Ne3. Tema. @yHKIMU U WX TpauKH.

Koumponvnas paboma Ne4. Tema. CTenieHb C HaTypaJbHBIM MOKA3aTEJIEM.

Koumponvnas paboma Ne5. Tema. MHOTOUJICHBI.

Konmponvnas paboma Ne6. Tema. @opmyssl COKPAIIEHHOTO YMHOKCHHUS.

Koumponvnas paboma Ne7. Tema. CuCTeMBbI JIMHEHHBIX YpaBHEHUH.

Konmponvnas paboma Ne§. Tema. 'ToroBast KOHTpoJbHast padoTa.

I'eomerpust

B paGoueii mporpamMe npeaycMOTpEeHO 6 KOHTPOJIBHBIX PadOT MO TeMaM:

Konmponvnas paboma Nel. Tema. OCHOBHbBIE T€OMETpPUUYECKHE CBOWCTBA MpocTeimux ¢uryp.
Konmponvnas paboma Ne2. Tema. CMeXHbIE U BEPTUKAJIbHbIE YTJIBI.

Konmponvnas paboma Ne3. Tema. [Ipu3naku paBeHCTBA TPEYTOJILHUKOB.

Koumponvnas paboma Ne4. Tema. Cymma yriioB TpeyrojabHHKA.

Koumponvnas paboma Ne5. Tema. I'eomeTpruiecKkrie MOCTPOCHUS.

Konmponvnas paboma Ne6. Tema. toroBass KOHTposibHasi paboTa.

8 kanace

Anareodpa

B paboueii nporpamme npegycmorpeHo 10 KOHTpOTBHBIX paboT MO TemMaM:

Koumponwvnas paboma Nel. Tema. CokpalieHue, CI0XEHUE U BbIYMTAHUE alreOpandeckux Ipooeil.
Konmponvnas paboma Nel. Tema. YMHOXEHHE U JIeJICHHWE, COBMECTHBIE JCHCTBUS C anreOpandecKuMu
IpoOsSIMHU.

Konmponvnas paboma Ne3. Tema. KBagpaTHble KOpHU.

Konmponvnas paboma Ne4. Tema. CoiicTBa KBaApaTHBIX KOPHEH.

Konmponvnas paboma Ne5. Tema. KBagpaTHble ypaBHEHUS.

Koumponvnas paboma Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJApaTHbIM. TEKCTOBBIE 3aJauH,
CBOJIAIINECS K KBAAPATHBIM.

Koumponvnas paboma Ne7. Tema. UncnoBble HEpaBEHCTBA U MX CBOWCTBA.

Koumponvnas paboma Ne§. Tema. Jluneitnpie HepaBeHCTBa. CUCTEMBI JTUHEHHBIX HEPABEHCTB.
Koumponwvnas paboma Ne9. Tema. CreneHb ¢ LENbIM MOKa3aTEIEM.

Konrponbnas pabora NelO. Tema. MTorosasi kKoHTposibHas paboTa.

I'eomerpus

B paGoueii mporpamMe npeaycMOTPEHO / KOHTPOJIBHBIX Pa0OT MO TeMaM:

Konmponvnas paboma Nel. Tema. UeTbIpeXyroabHUKH.

Koumponvnas paboma Ne2. Tema. Cpenusis nuaus TpeyroibHuka. CpemnHss JTUHHAS Tparennu.
Koumponvnas paboma Ne3. Tema. Teopema ITudaropa.

Koumponwvnasa paboma Ne4. Tema. COOTHOIIEHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
KonTponbhas padota Ne5. Tema. JlekapToBbl KOOPAMHATHI HA TNIOCKOCTH.

Kommponvnas paboma Ne6. Tema. Bektopsl.

Koumponwvnas paboma Ne7. Tema. UToroBasi KOHTpoJibHasi pabora.

9 kJ1acc

Aaredpa

B paboueii mporpamme nipeycMOTPEHO 7 KOHTPOJIBHBIX pabOT 10 TeMaM:

Koumponwvnas paboma Nel. Tema. OyHKIUU U UX CBOMCTBA, KBaJIPaTHBIM TpEeXUJICH.
Koumponvnas paboma Ne2. Tema. KBanpatuunast pyHKuus u ee rpaduk.

Koumponvnas paboma Ne3. Tema. YpaBHEHHUS U HEPaBEHCTBA C OJHON MEPEMEHHOM.

32



Konmponvnas paboma Ne4. Tema. YpaBHEHUs] U HEPABEHCTBA C JBYMS MEPEMEHHBIMH.
Koumponvnas paboma Ne5. Tema. Apudmerndeckasi mporpeccus.
Koumponvnas paboma Ne6. Tema. I'eomeTprudeckas mporpeccusl.
Kontponbnas padora Ne7. Tema. UtoroBasi koHTposdbHas paboTa.
I'eomeTpust

B paboueii nmporpamMmMe npeaycMOTpeHO 7 KOHTPOJBHBIX padOT MO TEMaM:
Koumponvnas paboma Nel. Tema. [Tomobue duryp.

Koumponvnas paboma Ne2. Tema. Yriibl, BHUCAHHBIE B OKPYKHOCTb.
Koumponvnas paboma Ne3. Tema. Pernienue TpeyroibHUKOB.
Koumponvnas paboma Ne4. Tema. MHOTOYTOJLHUKH.

Koumponvnas paboma Ne5. Tema. I1nomaam MHOTOYTOJTBHUKOB.
Koumponvnasa paboma Ne6. Tema. [Tnomans kpyra u ero yacrei.
Koumponvnas paboma Ne7. Tema. UToroBass KOHTpoJibHasi paboTa.

IIpome:xyTouHasi aTrrecTtamusi npoBoauTcs B cooTBeTcTBUU ¢ «[lomokeHnem o ¢dopmax, NepUOAUYHOCTH
U TIOPSIIKE TEKYIIETO0 KOHTPOJS YCHEeBAaEMOCTH M MPOMEXKYTOUYHOH aTTecTaly OOYYaloMIMXCsl 10 OCHOBHBIM
001eo0pa3oBaTeNIbHBIM MIPOrpaMMaM» B (pOpME HUTOTOBOW KOHTPOJIBHOM pabOThI B Mae Mecsle.

IIpoBepka 3HAHUI, YMEHMH M HABBIKOB Y4AIIMXCH 110 MATEMATHKE

3HaHUs, YMEHHA W HaBBIKM Y4YallUXCS TI0 MaTeMaTWKe OICHMBAIOTCA IO  pe3yjbTaTam

WHAMBHUIYAJILHOTO U ()POHTATBHOTO ONPOCa YYAIIUXCs, TEKYIIUX M UTOTOBBIX MHUCBMEHHBIX padoT.
1. OueHka YCTHBIX OTBETOB
«5» cTaBUTCS YUCHHKY, €CIIM OH:

- JaeT MpaBWbHbIE, OCO3HAHHBIE OTBEThl HA BCE IIOCTABJICHHBIE BOIPOCHl, MOXKET MOATBEPAUTH
MPaBUJIBHOCTh OTBETA MPEIMETHO-TPAKTUYECKUMHU ACHCTBUSMHU, 3HAET U yMEET MNPUMEHSITh IpaBUjia, YMEET
CaMOCTOSITEIIbHO ONEPUPOBATh M3YYCHHBIMH MATEMATHUYCCKUMHU MPEACTABICHUSIMHU;

- yMEEeT CaMOCTOSITEJIbHO WM C MHUHUMAJIbHOW TIOMOIIBIO YYMTENs TPAaBWIBHO peIIaTh 3a1ady,
OOBSICHUTH XOJ] pEILICHHS;

- yMeeT MPOU3BOANTHh U OOBSICHATH YCTHBIE M MHUCHhbMEHHBIC BHIYMCIICHUS;

- TMPaBWIbHO Y3HAET W HA3bIBACT TCOMETPUYCCKHE (QUIyphl, HMX JJIEMEHTHI, IOJIOKeHHE GUTYp TIO
OTHOIIEHUIO JIPYT K APYTY Ha TUIOCKOCTH W B MPOCTPAHCTBE;

- TPaBWIBHO BBITIONHSAET pabOTBI MO HW3MEPEHHIO W YEPUYCHHUIO C TOMOIIBI0 HM3MEPUTENBHOTO |
YEPTEIKHOTO WHCTPYMEHTA, yMEET OOBSICHUTH MOCIEI0BATENHHOCTh PA0OTHI.

«4» CTaBUTCSl yYEHUKY, €CJIH €r0 OTBET B OCHOBHOM COOTBETCTBYET TPEOOBaHMSIM, YCTAHOBJICHHBIM LIS
OIICHMBAEMOM pabOoThI Ha «5», HO:

- NIPU OTBETE YYEHHUK JOIMYCKAET OTAEJIbHbIE HETOUYHOCTH, OFOBOPKH, HYKIAETCS B JOMOJHUTEIbHBIX
BOITPOCAX, TOMOTAIONIUX €My yYTOYHUThH OTBET;

- [IPU BBIYUCJIEHUSX, B OTAEJbHBIX CIIydasX, HYKJAETCS B JOMOIHUTENbHBIX MPOMEXKYTOUHBIX 3aIHCAX,
HA3BaHUU TIPOMEXKYTOUHBIX PE3YJIbTATOB BCIYX, OMOpE Ha 00pasbl peaNbHBIX MPEIMETOB;

- IpU pelieHUH 33Ja4 HYXAAeTCS B JIOMOJHUTEIBHBIX BOMPOCAX YUYHUTEIS, MOMOTAIOIINX aHAIHU3Y
MPEJIOKEHHON 3a7]aui, YTOYHEHHIO BOIIPOCOB 3a/a4yH, OOBSICHEHUIO BHIOOpA JIECHCTBUN;

- C HE3HAYNTEIHLHOU MOMOIIBIO MPABWIIBHO yY3HAET U HAa3bIBACT Fr€OMETPUUECKHE (PUTYPBI, X DIIEMEHTHI,
MOJIO’KEHHE (UTYp Ha TIOCKOCTH, B MPOCTPAHCTBE, TI0 OTHOIICHHUIO APYT K APYTY;

- BBITIOJTHSET PaOOTHI 0 U3MEPEHHUIO M YEPUEHHUIO C HEIOCTATOYHON TOYHOCTHIO.

Bce wnemowersi B paboTe Yy4YEHWK JIETKO WCHPABISET TPH HE3HAYUTEIHOM TMOMOIIM  yUUTEIS,
COCpPE/IOTAYMBAIOIIETO BHUMAaHWE YYEHHWKAa Ha CYIICCTBEHHBIX OCOOEHHOCTSIX 3aJlaHus, TMpHUeMax ero
BBITIOJIHEHMSI, CTIoco0ax oObsicHeHus. Ecnu ydeHHMK B XOJle OTBETa 3aMedaeT M CaMOCTOSATEILHO HCTPABIISET
JOTYIIIEHHBIE OIIMOKH, TO €My MOXET OBITh MOCTABJICHA OTMETKA «5».

«3» cTaBUTCS YUCHHKY, €CITU OH:

- [pPU HE3HAYUTEIHHOW MOMOINM YUWUTENS WM yJalluXcs Kiacca JaeT MpaBUiIbHBIE OTBETHI Ha
MMOCTaBJICHHBIE BOIMPOCH], (OPMYIHPYET MpPaBHIIa, MOXKET UX NMPUMECHSITH;

- MPOU3BOJUT BBIUUCICHUS C OMOPOW Ha pa3IMyYHbIC BUABI CUSTHOTO MaTepHalia, HO C COOJIOJIcHUEM
aJTOPUTMOB JIEUCTBUI;

- IOHUMAET W 3aMKCHIBACT TIOCIIC OOCYXKACHUS PEIICHHUE 3aJa9d MO PYKOBOJCTBOM YUYHUTEIIS;
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- Y3HaeT U Ha3bIBa€T IeOMETpHUYECKHe (PUTyphl, MX B3JEMEHTbI, NOJOXKeHHe (UTryp Ha IUIOCKOCTH U B
IIPOCTPAHCTBE CO 3HAYMTEIBHOW IIOMOINBIO YUUTENS WIM Y4YalMXCs, WIM C HCIOJIb30BAaHUEM 3alHceld M
gepTekeil B TeTpajsix, B yueOHHMKax, Ha TAaOJIHMIAaX, C MOMOINBIO BOIPOCOB YUYHTEJNS,

- TpaBWIBHO  BBIMOJNHSET HW3MEPEHHE M YepueHHe Iocie  IMPEIBAPUTENBHOTO  OOCYXKICHHS
[0CJIEI0BATEIbHOCTU pabOThl, JEMOHCTPALUU [IPUEMOB BbIMIOJIHEHHUS.

«2» CTaBUTCSl YYEHHKY, €CIIM OH OOHapy)KMBaeT HE3HAHHWE OOJbIIEH YacTH MPOTPaMMHOTO MaTepHaia, He
MOKET BOCIIOJIb30BATHCA MOMOIIBIO YUHUTENS, IPYTHX YYallluXcCsl.

IIucbMeHHasi MpoBepKa 3HAHMHA, YMEHHM U HABBIKOB YYALIIMXCS

VYuutenp mpoBepsieT W OLEHHWBAaeT BCE IUChMEHHBIE paboThl ywamuxcsa. [Ipw OLEHKe HHUCHMEHHBIX
paboT MCHONB3YIOTCS HOPMBI OIICHOK IHMCBMEHHBIX KOHTPOJBHBIX PAa0OT, NMPH 3TOM YYHUTHIBACTCS YPOBEHBb
CaMOCTOSITEJIbHOCTH YYEHHMKA, OCOOEHHOCTH €r0 Pa3BUTHUS.

[To cBoemy coaepKaHUIO MHUCHMEHHBIE KOHTPOJIbHBIE pabOTBI MOTYT OBITH OJHOPOIHBIMH (TOJBKO
3aJa4, TOJIKO TMPUMEPHI, TOJIBKO MOCTPOCHHUE T€OMETPUYECKHX (GUryp W T.A.) MO0 KOMOMHMPOBAHHBIMHU —
3TO 3aBHCUT OT LieJIM paboThl, Kjacca U 00beMa MPOBEPSIEMOro MaTepuala.

O0beM KOHTPOJIBHOM pabOThl JOJKEH ObITh TaKMM, YTOOBI HA €€ BBIMOJIHEHUE YYalluMCs TPeOOBaJIOCH:
B IV-IX xnaccax — 35-40 MuHyT, IprueM 3a yKa3aHHOE BpEMsl ydaluecs JODKHBI HE TOJBKO BBITTOJHHUTH
paboTy, HO yCIIETh €€ MPOBEPUTD.

[lpy omeHke NHCBMEHHBIX pabOT ydyaluxcs IO MaTeMaTHKe TIpyOol OMMOKOW CIeAyeT CUUTAaTh:
HEBEPHOE BBINOJIHEHUE BBIYUCICHUN BCJIEACTBME HETOYHOIO MPHUMEHEHHs MNpPaBWI, HEMpPaBWIBHOE pPELIeHHE
3aaun (HENpaBUJIbHBIM BBIOOD, MPOIYCK NEHCTBUM, BBIOJHEHHWE HEHY)KHBIX ICUCTBHM, MCKa)KEHUE CMBbICIIA
BOIPOCA, MPUBJICYECHUE MOCTOPOHHUX WM IMOTEPsS HEOOXOIUMBIX YHCIOBBIX JAHHBIX), HEYMEHHUE MPABHIBHO
BBITIOJIHUTH U3MEPEHUE U TIOCTPOCHUE TEOMETPUIECKUX (QUTyp.

HerpyObiMu ommOKaMu CUMTAIOTCSA: OMIMOKM, JOMYyIIEHHbIE B MPOIECCE CIHCBIBAHUS YHUCIOBBIX
JaHHBIX (MCKa)XEHHWE, 3aMEHa), 3HAKOB apHU(PMETHYECKUX NIEWUCTBUH, HapylleHue B (HOpPMYIHPOBKE BOMpoOca
(oTBeTa) 3amauM, MPAaBUIBHOCTU PACIIOJIOKEHUs 3amucell, yepTekeil, HeOoJsblIas HETOYHOCTh B H3MEPEHUU
Y YepPUCHUHU.

OneHka He CHIDKAeTCs 3a rpaMMaTH4ecKue OUIMOKH, JIOMyIIeHHble B padoTe. VICKIroueHHe COCTaBISIOT
cllyyal HalMCaHHUs TE€X CJIOB M CJIOBOCOYETAHMH, KOTOpPbIE IIHMPOKO HCIIOJIB3YIOTCS HAa YpPOKAaX MaTeMaTHUKU
(Ha3BaHUS KOMIIOHEHTOB U PE3yJIbTaTOB JEUCTBUM, BEIUYMH U JIp.).

[Tpn oneHKe KOMOMHMPOBAHHBIX PadoT:

«5» cTaBUTCS, €cau Besa paboTa BBINOJIHEHA 0€3 OMIMOOK.

«4» CTaBUTCS, €clu B paboTe MMeroTCs 2-3 HEerpyOble OITHOKH.

«3» CTaBUTCS, €CIU pELIeHbl MPOCThIE 3a/JayMd, HO HE pELIeHa COCTaBHAas, WJIM pPElIeHa OJHa W3 JBYX
COCTaBHBIX 3a7ay, XOTs Obl C HEerpyObIMM OIIMOKaMH, IPABUJIBHO BBHIMOJHEHA OOJbIIas 4acTh JAPYTHX
3aJaHu.

«2» CTaBUTCS, €CIAM HE peIIeHbl 3aJayd, HO CJEJNaHbl TONBITKM HX PEIINTh U BBHIMOJIHEHO MEHee
MOJIOBUHBI APYTHUX 3a/1aHUM.

[Tpu ouenke paboT, COCTOAIIMX W3 MPUMEPOB M APYrHX 3aJaHUil, B KOTOPHIX HE MPEIyCMAaTpPHBAETCS
pelieHre 3aaau:

«5» CTaBUTCS, €CM BCE 3a/1aHUS BHITIOJHEHBI TPABUIIBHO.

«4» cTaBUTCS, €CIIM AOMYIIEHbI 1-2 HerpyOble OIIHOKH.

«3» cTaBUTCA, €cnu aomymeHs! 1-2 rpyobie ommbku mnu 3-4 HerpyOble.

«2» CTaBUTCS, €CJIM AONYIICHBI 3-4 TpyOble OMIMOKH U sl HETPYOBIX.

IIpu ouenke paboT, COCTOSIIMX TONBKO M3 3aJa4 C T€OMETPHUYECKUM COJepKaHUEeM (pelIeHue 3ajad Ha
BBIUUCIICHHE TPAyCHON Mephl yIVIOB, IUIOmIaned, 0ObeMOB M T.XI., 3a/lad HAa W3MEPEHHE M IOCTPOCHHE WU
Ip.): «5» CTaBUTCS, €CIIM BCE 3aJjayl BBITIOJHEHBI MPABUIBHO.

«4» cTaBUTCS, €CIM JOMyIleHbl 1-2 HerpyOble OIIMOKM NpU pPEIIeHUWH 3aJady Ha BBIYHMCICHHE WIIU
M3MEpEeHUe, MOCTPOCHUE BBIMOJIHEHO HEIOCTATOYHO TOYHO.

«3» CcTaBUTCS, €CIM HE pellleHa OJHAa W3 JBYX-TPEX 3aJay Ha BBIUMCICHHE, €CIU IMPU H3MEPEHUHU
JIOTYIIEHbl HEOOJIbIINE HETOYHOCTH; IOCTPOCHHE BBINIOJHEHO MPaBWIIbHO, HO JOMYIIEHbl OMIMOKH MpHU
pa3MelIeHUH YepTeKel Ha JTUCTe OyMaru, a Takke Mpu 0003HaYeHUH TeOMEeTpUYecKuX (uryp OykBamu.

«2» CTaBUTCS, €CIIM HE PEIICHbI JIBE 33a4d HA BBIYMCIICHUE, MOJY4YEH HEBEPHBIM PE3YyNbTAT IPHU U3MEPEHUU
WIM HapylIeHa MOCIEeI0BaTENbHOCTh MOCTPOCHUS T€OMETpUUYECKUX (uryp.
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IIpomexyTouHas arrecTanusi mnpoBoAuTcss B cooTBercTBUU ¢  «[lonmoxxenwmem o ¢dopmax,
MEPUOJMYHOCTH M TOPSIKE TEKYIIEero KOHTPOJISI YCIEBAEMOCTH M IPOMEXYTOUHOM aTTeCTaruu
00y4aronIuXxcs M0 OCHOBHBIM 0011e00pa3oBaTeIbHBIM IIpoTpaMMaM» B (popMe MTOroBOW KOHTPOJIbHOM
padoTsl B Mae MecsIie.

BocnurarenpHblid ToTeHIMAN ypoka «MaTeMaTHKM» Peaanu3yeTcs depes:

® YCTaHOBJICHHWE [OBEPHUTEIbHBIX OTHOUICHWH MEXIy Yy4YUTEJIeM U €ro YYeHHKaMH, CHOCOOCTBYIOIIMX
MO3UTUBHOMY BOCHIPHUSTHIO YYalUIUMHCS TpeOOBaHUW M TMPOCHO YUWTENs, MPUBJICUECHUIO HMX BHUMAHUS K
o0cyxaaemMoil Ha ypoke MH(OpMAIMK, aKTHUBHU3ALUHN WX MO3HABATEIBHOW JEATEILHOCTH,

e M00YXIEeHUE NIKOJbHUKOB COOJIOAAaTh HAa ypOKe OOUICTpPUHSATHIE HOPMBI MOBEICHHS, MpaBWia OOIIECHUS
CO crapmuMu (YYUTEISIMH) W CBEPCTHHKAMH (IIKOJbHUKAMH), TPHUHIMIEI Y4eOHOW IUCIUIUIMHBI H
caMOOpraHu3ally;

® [IpUBJICYECHHE BHHUMAHUS IIKOJbHUKOB K ILIEHHOCTHOMY acHEeKTy H3Yy4aeMbIX Ha YpPOKax SBIICHHUH,
opraHuzanus uX paboThl C IMOJTYyYaeMOM Ha YpPOKE COIMAJILHO 3HAYUMON HH(pOpMalMed — WHUIMUPOBAHHE
ee O0OCYKIEeHMs, BBICKA3bIBaHMs Yy4alllUMHUCS CBOETO MHEHHMsS MO €€ MOBOAY, BBIPAOOTKM CBOEro K Hel
OTHOLIECHHUS;

e JEMOHCTpALMIO  JETAM  IPUMEPOB  OTBETCTBEHHOIO,  TIPaKJAHCKOTO  IOBEIACHMS,  IMPOSBICHUS
YeJIOBEKOMIOOUST M J0OpOCEpIeYHOCTH, IMOJ00pP COOTBETCTBYIOLIMX TEKCTOB JUISI YTEHUS, 3agad s
pelieHus, TpoOIeMHBIX CUTyalluid Al OOCYXKACHHS B KIIACCE;

e MPUMEHEHHE Ha YPOKE HWHTEPAaKTUBHBIX (opM pabOThl  ydYalIUXCSA: HWHTEIUICKTYaldbHBIX  WIP,
CTUMYJIMPYIOIIMX [103HABATEIbHYI0O MOTHUBALMIO IIKOJBHUKOB; IUAAKTHUECKOIO Tearpa, I/I€ MOJy4yeHHbIE
Ha YypOKe 3HaHUs OOBITPHIBAIOTCS B TeaTPAIbHBIX IOCTAHOBKAX; IHCKYCCHH, KOTOPBIE MArOT Yy4alluMCs
BO3MOXXHOCTh MPUOOPECTH OMNBIT BEACHUS KOHCTPYKTUBHOTO JWAJIOTa; TPYNIOBOW pabOThl MM PabOTHl B
napax, KOTOpble ydaT IIKOJIHHHUKOB KOMaHIHOW pa0oTe W B3aUMOJICHCTBHUIO C JPYTMMHU JE€THMU;

® BKJIIOYEHHE B YPOK UIPOBBIX MPOILELYp, KOTOpbIE TIOMOTAIOT TMOAJAEpKaTh MOTHUBALMIO JETe K
MOJIyYEHUIO 3HAaHUM, HaJAXUBAHUIO TO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLIEHWH B Kjacce, INOMOIalOT
YCTAHOBJICHUIO J00pOXKenaTeIbHOH atMochepbl BO BpeMs ypoOKa;

e oOpraHu3anys HACTAaBHHUYECTBA MOTHBHPOBAHHBIX M SPYIAMPOBAHHBIX YyYAIIUXCS HAJ HMX HEYCHEBAIOIUMH
OJTHOKJIACCHUKAMH, JAOMIEr0 IIKOJbHUKAM COIUAIBHO 3HAYUMBIM ONBIT COTPYAHHYECTBA W B3aWd MHOMU
TTOMOIIIH;

® UHUIMUPOBAHUE U MOJICPKKY HCCIEAOBATEIbCKOW JEATENbHOCTH IIKOJIBHUKOB B pPaMKax pean3aluu
UMW WHAWBUAYAJIBHBIX W TPYIOBBIX HCCIIEIOBATEIHCKUX TMPOEKTOB, YTO JACT MIKOJbHHUKAM BO3MOXHOCTH
MPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHHS TEOPETUYECKOW MpOoOJIeMbl, HABBIK TEHEPUPOBAHUS U
odopmiieHns COOCTBEHHBIX HICH, HABBIK YBaXUTEIHHOTO OTHONICHHS K YYXXUM HIesAM, O(GOpPMIICHHBIM B
pabotax  ApYruxX  MccieioBaTelel,  HaBbIK  MYOJMYHOrO  BBICTYIUICHMS — HEpel  ayAUTOpHEH,
apryMEHTUPOBAaHUS M OTCTaMBAHMS CBOEH TOYKH 3pEHUS.

Y4eOHO-MeTOANYeCKHI KOMILICKC:

YuyeOHUKH:

1)Bunenkun H.S., XKoxos B.1., YecnokoB A.C u zp.., yaeOHUK B 2-X yacTsx MaTtematuka 5 Kiacc,
M.: IlpocBemienue, 2024r.

2) Bunenkun H.41., XKoxos B.U., UecnokoB A.C u ap.., yueOHUK B 2-X yacTax MaremaTtuka 6 kiacc,
M.: IIpocBemenue, 2025r.

3) Makapsrue F0.H., Munaiok H.I'., Hemkos K.W. u np. nox pen Tensaxosckoro C.A.. MatemaTHka.
Anrebpa 7 knacc, 6a30Bblil ypoBeHb, yueOHuk, M: IIpocsemienue, 2024r.

4) Aranacsn JI.C., byry3os B.®., Kagomues C.b. u nmp., Maremaruka. ['eomerpus 7-9 xmnacc,
6a30BbIi ypoBeHb, yueOHuk. M:IIpocBemenue, 2025 r.

5) Makaperae F0.H., Munmiok H.I'., Hemkos K.W. u np. mox pen TemskoBckoro C.A.. MaTemaTHka.
Anrebpa 8 knacc, 6a30Bblil ypoBeHb, yueOHuk, M: Ilpocsemenue, 2025r.

6) Maxapsraes 10.H., Munmiok H.I'., Hemkos K.W. u np. mox pen TemsxoBckoro C.A.. MatemaTHka.
Anrebpa 9 kiacc, 6a30BbIid ypoBeHb, yaeOHUK, M: [IpocBemenue, 2024r.

7) N.P.Beiconkuii, M.B. SImenko MaremaTrka. BeposTHOCTB 1 cTaTicTHKA". Ba30oBBIiA ypOBEHB.
VY4eOnuk B 2-x gactsx. [lox pen. M.B. SAmenko, M. "[IpocBenienne”, 2025r.
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JnekTpoHHoe conpoBo:kaenne YMK:

Pecypcnl Eaunoii xomrekinu udpoBeix obpasosarenbubix pecypcos (http://school-collection.edu.ru/)
PaGoune TeTpau B IEJIOM C YYEOHUKOM COCTaBIISIIOT y4EOHO-METOMNYCCKUIM KOMIUIEKT U 3HAYMTEIBHO
yAy4IIAI0T YCBOCHHE y4eOHOrO MaTepHaia, a Tak)Ke IMOBBIIIAIOT YCIEBACMOCTh OOYJAIOIIHXCS.
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