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NNEJAT'OI'NYECKASA XAPAKTEPUCTUKA OBYYAIOIIEI'OCA
C 3A[EPKKOHU I[ICUXUYECKOI'O PA3BUTHUS

AnanTtupoBaHHas pabodas mporpaMMa Mo MaTeMaTHkKe ajapecoBaHa ydamumcs c 3IIP,
obyuaronumcs o Bapuanty AOOIT 7.1.

IIcuxoJioro-negaroruyeckasi Xapakrepucruka odoyyawomuxcs ¢ 3I1P

Oo6yuatomuecs ¢ 3[IP — 3710 metu, uMeroniee HEAOCTATKU B MICUXOJOTHYECKOM Pa3BUTHH,
nonreBepkaeHupie  [IMIIK u  mpensTcTByromue TmonydeHUI0 oOpa3oBaHus 0e3 co3maHus
CTIeNUANbHBIX YCIOBUiAL,

Kareropuss oOywaromuxcs ¢ 3I[IP — wnambosmee MHOrouMclIeHHass Ccpenu JeTe ¢
OTrPaHUYEHHBIMU BO3MOXHOCTAMM 310poBbsi (OB3) u HeomHopogHas 1O COCTaBy Ipymnma
MKOJIbHUKOB. Cpenu mpuunH Bo3HUKHOBeHUs: 3IIP moryTt ¢urypupoBarh opranuveckas u/wiu
(GYHKLIMOHAJIbHAS HEAOCTATOYHOCTh IIEHTPAJbHONW HEPBHOW CHUCTEMbl, KOHCTUTYLIMOHAJbHbIC
(dakTopbl, XPOHUUECKUE COMATHYECKHE 3a00JeBaHUs, HEOJIaroNpHUsATHBIE YCIOBUS BOCIMTAHUSA,
ICUXUYecKass M couuanbHas JenpuBanus. [logo6Hoe pa3zHooOpasue 3THOIOrMYECKUX (DaKTOpOB
00yCJIOBIMBAET 3HAUYUTEIbHBIA JMANa30H BbIPAXKEHHOCTH HApYLIEHUH — OT COCTOSIHMH,
IpUOJIMKAIOIIUXCSA K YPOBHIO BO3PAaCTHOM HOPMBI, 10 COCTOSIHUM, TPEOYIOIIUX OTIPAaHUYEHUS OT
YMCTBEHHOW OTCTAJIOCTH.

Bce obyuatomuecs ¢ 31IP ucnbITbIBaOT B TON UM MHOM CTENIEHU BBIPAYKEHHbIEC 3aTPYAHEHUS
B YCBOGHHU YyueOHBIX Mporpamm, OOYCJIOBJIEHHBIE HEAOCTATOYHBIMU I[103HABATEIbHBIMU
CHOCOOHOCTSIMH, CHEIM(PUUECKMMH PacCTPOMCTBAMHU ICUXOJIOIMYECKOr0 PAa3BUTHS (IIKOJIBHBIX
HaBBIKOB, PEYH U JIp.), HAPYIICHUSIMH B OPTaHU3ALUHU eI TeIbHOCTH W/ U TIoBeAeHUs. OOIUMU 115t
Bcex oOyuaromuxcs ¢ 3[1P sBistoTcs B pa3HOM CTENEeHU BbIPaXKEHHbIE HEIOCTATKU B (POPMHUPOBAHUN
BBICIIMX TICUXWYECKUX (YHKIMM, 3aMeAJeHHBbIH TeMI JM00 HEpaBHOMEPHOE CTaHOBJIECHHE
MIO3HABATEJIBHON AESTEIbHOCTH, TPYJHOCTH MPOU3BOJIBHOM caMoperyisauuu. JlocTaToO4yHO 4acTo y
00y4aromuXxcsi OTMEUYAIOTCSd HapyLIEHWs PeuYeBON M MEJIKOW PYYHOH MOTOPUKH, 3PUTEIIBHOTO
BOCIIPUATHS M  IPOCTPAHCTBEHHOW OPHUEHTHPOBKH, YMCTBEHHOH pabOTOCIOCOOHOCTH U
HMOLIMOHAIBHOM Cephl.

YpoBeHb MCUXMUYECKOTO pa3BUTHUS MOCTyMAromiero B mkony pedénka ¢ 3IIP 3aBucur He
TOJIBKO OT XapakTepa U CTENEeHHM BBIPA)KEHHOCTH MEPBUYHOrO (KakK MpaBUiIO, OMOJIOTUYECKOIO I10
CBOEH NpHUpOJE) HapyLIeHHs, HO U OT KayecTBa NPEALIECTBYIONIET0 OOYyYeHHUs M BOCHHMTAHUS
(paHHETro U JIOLIKOJIBHOIO).

JlnanazoH pa3nuuuii B pa3BuTun oo0yqaromuxcs ¢ 3I1P 1ocTaToYHO BEUK — OT MPaKTHYECKH
HOPMaJIbHO Pa3BHUBAIOIIUXCS, UCHBITHIBAIOIINX BPEMEHHBIE U OTHOCHTEIBHO JIETKO yCTpaHUMbIE
TPYAHOCTH, A0 OOYYarOIIMXCS C BBIPAKEHHBIMH U CIIOXKHBIMU MO CTPYKType HapylIeHUSIMU
KOTHUTHUBHOM U ap(deKTHBHO-TIOBeIeHYeCcKor cdep muyHocTU. OT 00yyaroumxcs, CriocoOHbIX MpU
CHeLMaTbHOM MOJIep)KKEe Ha PaBHBIX 00ydaThCsl COBMECTHO CO 3JIOPOBBIMH CBEPCTHHKAMHM, J10
0o0ydJaromuxcsi, HYXKIAIOMUXCS TpPH TOJYYeHHH HadajdbHOTO oO0mmero oOpa3oBaHus B
CHUCTEMaTHYeCKOW M  KOMIUIEKCHOW  (TICHXOJIOrO-MEIUKO-TIEIarOrMYeckoi)  KOPPEKIMOHHON
MTOMOIIIH.

AOOII (Bapmantr 7.1) agpecoBana oOyuatommmcs c¢ 3IIP, gocTurmmM K MOMEHTY
MOCTYIUIEHHS B LIKOJIy YPOBHS NCUXO(QHU3UYECKOTO Pa3BUTHS OJM3KOTO BO3PACTHOM HOPME, HO
OTMEUAIOTCS TPYJHOCTH IPOU3BOJBHOM  CaMOpEryJslUH, MpOSBISIOIIEHCS B  YCIOBHAX
JESTENIbHOCTH U OpraHU30BaHHOIO MOBEICHUS, U MPHU3HAKU OO0IIEH COIMaIbHO-IMOLMOHAIBHOM
He3penocTH. KpoMe Toro, y TaHHO#H KaTeropuu 00ydyaromuxcst MOTyT OTMEYaThCsl PU3HAKHU JIETKON
OpraHMYeCcKON HEeJIO0CTaTOYHOCTH UeHTpaidbHoW HepBHOW cucteMbl (LJHC), BbIpaxkaromiuecs B
NOBBIIEHHOW IICUXWYECKOM HCTOIAEMOCTH C CONYTCTBYIOIIMM CHH)KEHHEM YMCTBEHHOMN

! [Tyukr 16 cratem 2 denepanbroro 3akona Poccuiickoit @eneparnum «O6 o6pa3oBannu B Poccuiickoit

Oenepanm» N 273-D3 (B pen. Pepepanbbix 3akoH0B 0T 07.05.2013 N 99-D3, ot 23.07.2013 N 203-03).
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pabOTOCTIOCOOHOCTH W YCTOWYMBOCTH K HWHTEUICKTYaJbHBIM M AMOIHOHAIBHBIM Harpy3Kam.
[ToMrMO TIepedCIEHHBIX XapaKTEPUCTUK, Y 00yJaIOIIUXCSl MOTYT OTMEYaThCsl TUITUYHBIE, B Pa3HOU
CTETIEHU BBIpaKEHHBIC, TUCOYHKIMU B cepax MpOCTPAHCTBEHHBIX MPEICTABICHUH, 3pUTEIBHO-
MOTOPHON KOOpJAUHAINH, (POHETHKO-POHEMATHUYECKOTO pa3BUTHA, HeHpoauHaMuKu U Ap. Ho mpu
ATOM HAOJIIOJIAeTCs yCTOWYMBOCTH (JOPM AN TUBHOTO TOBEJICHHUS.

Oco0bie o0pa3oBaTesbHbIe MOTPpeOHOCTH o0yuaromuxcs ¢ 3[1P

OcoOble 0Opa3oBaTesbHbIE MOTPEOHOCTH paznnyaroTcs y oOyuatomuxcs ¢ OB3 pasnbix
KaTeropuii, MOCKOJIbKY 3a/1al0Tcs creuUKON HapyIIeHUs ICUXUUYECKOTO Pa3BUTHS, OMPENESIIOT
0COOYI0 JIOTUKY TIOCTPOCHHUs y4eOHOro Mpolecca M HAXOMAT CBOE OTpPakCHHUE B CTPYKType U
colepkaHuu oOpazoBaHus. Hapsimy ¢ 3TUM cOBpeMeHHbIE Hay4dHbIE MpEJCTaBiICHUs 00
OCOOCHHOCTSIX TICHXO(PHU3NIECKOTO PA3BUTHS PA3HBIX TPYMIT 00YUYAIONINXCS MMO3BOJISIOT BBIICIUTH
o0OpasoBaresbHbIC MOTPEOHOCTH, KaK 00IITHe JIJIS1 BCEX 00YJarOIIMXCS C OB3?, tak u crienuduueckue.

K oouwgum nompebnocmam omuocamces.

® TIOJyYCHUE CTCIIMATHLHON MOMOIIHN CPEACTBAMH 00pa30BaHUs CPa3y XKeE IMOCIE BBISBICHUS
MIEPBUYHOTO HAPYIIICHUS PA3BUTHS;

® BBHIICIICHHE TIPONCACBTHYSCKOTO TMEpHoja B  00pa3oBaHWU, OO0ECIICYMBAIOIICTO
MIPEEMCTBEHHOCTh MEXKAY JOUIKOJIBHBIM U IIKOJIbHBIM 3TallaMu;

e TIONlyuYeHHWE HAYaIbHOTO oO0mero oOpa3oBaHHs B  YCIOBUAX 00pa3oBaTeNbHBIX
OpraHu3anuil oOILIero WM ClIelUaIbHOro THIA, aJeKBaTHOIO OOpa30BaTEIbHBIM HOTPEOHOCTIM
oOyuatomierocst ¢ OB3;

e 0053aTeTBbHOCTD HENPEPHIBHOCTH KOPPEKIIMOHHO-Pa3BUBAIOIIIETO mpolecca,
peaM3yeMoro, Kak uepe3 CoJiepiKaHne MPeIMETHBIX 001acTeid, Tak M B TIPOIECCE HHINBH Y ITHHOM
padoTHI;

® TICHMXOJIOTHYECKOE COMPOBOXKICHHE, ONTUMHU3UPYIOIIEE B3aUMOJEHCTBUE peOeHKa C
nearoraMu U COydYeHUKaMu;

® TICHXOJIOTHYECKOE COMPOBOXKICHHE, HAIPABICHHOEC HA YCTAHOBJICHHWE B3aWMOJICHCTBUS
CEMBH M 00pa30BaTeIbHON OpraHU3AIINH;

® TIOCTENEHHOE pacHIMpeHue 00pa30BaTENbHOTO MPOCTPAHCTBA, BBIXOJAIIETO 32 MPEIEIbI
00pa3oBaTeNbHOI OpraHu3allny.

s obyuaromuxcst ¢ 3I1P, ocBaunBaronx AOOII (Bapuant 7.1), XapakTepHbI Ciexyromue
cneyughuyueckue oopazosamenbHbvle HOMPEOHOCMU.

e ajanTaiys OCHOBHOW 00mIeo0pa3oBaTeIbHON MpOorpaMMbl HAa4daJbHOTO  OOIIEro
00pa3oBaHMs C Y4€TOM HEOOXOAUMOCTH KOPPEKINH MCUXO(PU3NIECKOTO Pa3BUTHS;

e obecreyeHue oco0Oi MPOCTPAHCTBEHHOM M BPEMEHHOM opraHuszanuu oOpa3oBaTelbHOM
cpenpl ¢ ydeToM (DYHKIIMOHAJIIBHOTO COCTOSIHUSI TeHTpanbHOM HepBHOU cuctembl (IIHC) nu
HEHPOAMHAMUKY TICHXUYECKUX TpoiieccoB oOyuatontuxcs ¢ 3[1P (6bIcTpoit ucTOaeMoCTH, HU3KOM
paboTOCITOCOOHOCTH, TOHMKEHHOTO 00IIIeTo TOHYyCca | JIp.);

® KOMIUIEKCHOE COINPOBOXKICHHE, rapaHTUPYIOIlee MOJyuyeHHEe HEOOXOAMMOIo JICUEHUs,
HalpaBJIe€HHOTO Ha ynyumeHue jaestenbHocTH [HHC m Ha KOppekiuio TMOBeIeHHs, a Takke
CIIENUATFHON TICUXOKOPPEKITMOHHOW TIOMOIIM, HAaNpaBJIeHHONW Ha KOMIICHCAIUIO Je(UIINTOB
OMOILIMOHAIBHOTO pa3BUTHsI, (OPMUPOBAHHE OCO3HAHHOW CaMOpPETYJSAIMU TO3HABATEIbHOU
JeSATeTLHOCTH U TIOBEICHHUS,;

e oOpraHu3aiys mpoiecca 00ydeHUs C y4eTOM CIeln(pUKA YCBOSHUsS 3HAHWH, YMEHHH U
HaBbIKOB oOy4Jaromumucs ¢ 3[1P ¢ yuerom temmna yueOHO# paboThl ('mOIMIaroBoM» MpeabsiBIeHUN
MaTepuaa, J03MpOBaHHON MTOMOIIM B3POCIOr0, HCTIONb30BAaHUH CIIEIUAIbHBIX METOAOB, IPUEMOB U
CPEICTB, CIOCOOCTBYIOLIMX Kak oOOIIeMy pa3BUTHIO OOYyYaroIlerocs, Tak U KOMIICHCALUU
WHAUBUAYAIbHBIX HEJOCTATKOB Pa3BUTHS);

2E.J1. I'onuaposa, O.M. Kyxymkuna «Pebenox c 0coObIMU o0Opa3oBaTenbHEIMU MOTPEOHOCTAMMY
http://almanah.ikprao.ru/articles/almanah-5/rebenok-s-osobymi-obrazovatelnymi-potrebnostjami
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® yYyeT aKTyaJbHbIX M MOTCHIMAJIHHBIX IMO3HABATENBHBIX BO3MOXKHOCTEH, oOecrieueHue
WHAUBUIYAITBHOTO TeMI1a 00yUeHUS U TIPOJABUKCHUS B 00pa30BaTEIHLHOM MPOCTPAHCTBE JIJIsl Pa3HBIX
Kareropuii ooydarommxcs ¢ 311P;

e npoUIAKTHKA U KOPPEKIUS COLMOKYJIBTYPHOMN U IIKOJIBHOM J1e3a/lanTaliy;

® TIOCTOSHHBIA  (MIOIIAroBbIi)  MOHUTOPUHT  PE3yJbTATUBHOCTH  0Opa3oBaHUs U
Cc()OPMUPOBAHHOCTH  COIMAIBHOH KOMIETCHIMH OOYYAlONIMXCs, YPOBHS ©  JUHAMUKHU
NCUX0(U3UUECKOTO Pa3BUTHS;

e o0ecredyeHHEe HENPEepPHIBHOIO KOHTPOJIA 3a CTAHOBJICHHEM Yy4eOHO-II03HABATEIbHOU
nestenbHOCTH oOyyatomerocs ¢ 311P, npogormkaronierocs 10 JOCTHXKEHUS YPOBHS, MO3BOJISIOIIETO
CIPABIIATHCS C Y4EOHBIMU 33JaHUSIMH CAMOCTOSITENIBHO;

® IOCTOSIHHOE CTUMYJIMPOBAHHME MO3HABATEIBLHOM aKTUBHOCTH, MOOYXKICHHE HMHTEpeca K
cebe, OKpykKaroleMy NpeIMETHOMY U COLIMAIBHOMY MUDPY;

® [IOCTOSIHHAsI TIOMOIb B OCMBICIICHHH U PACIIMPEHUN KOHTEKCTa yCBauBAaE€MbIX 3HAHUH, B
3aKpeIICHUH U COBEPIIIEHCTBOBAHUH OCBOCHHBIX YMEHU;

e crenualbHOe OOydYeHHE «IepeHOCY» C(HOPMUPOBAHHBIX 3HAHUH W YMEHUH B HOBBIC
CUTYallM{ B3aUMOJACHCTBHUS C JCHCTBUTEIHHOCTHIO;

® TIOCTOSTHHAS aKTyalu3alusi 3HAaHUN, YMEHHUH U 0100pseMbIX 00I11eCTBOM HOPM MOBEICHUS;

® JCIOJb30BaHUE MPEUMYIIECTBEHHO MO3UTUBHBIX CPEJICTB CTUMYIIALUU JIEATEILHOCTU U
MOBEICHUS;

® pa3BUTHE U OTPAOOTKA CPEACTB KOMMYHHMKAIIUU, IPUEMOB KOHCTPYKTUBHOTO OOIICHUS U
B3aMMOJICHCTBHS (C WIEHaMU CEMbH, CO CBEpCTHUKAMH, C B3pPOCIBIMU), (hOpMHpOBaHHE HABHIKOB
COIIMAIBHO 0J00PSIEMOTO TTOBEACHHUS;

e crernualbHas ICUXOKOPPEKIIMOHHAS TOMOINb, HampaBlieHHas Ha (OPMUPOBAHUC
CIIOCOOHOCTH K CaMOCTOSATEIbHOW OpraHu3alMi COOCTBEHHOW JESATENbHOCTH W  OCO3HAHUIO
BO3HHUKAIOIIUX TPYAHOCTEH, (HOPMUPOBAHHE YMEHHUS 3alpalliBaTh W HCIOJH30BaTh IOMOIIb
B3pOCJIOTO;

e o0ecrnedeHre B3auMOJICHCTBUS CEMbU U 00pa30BaTEIbHON OPraHu3aluu (COTPYIHUYECTBO
C POAUTENISIMHU, aKTUBU3AIUS PECYPCOB CEMbU sl POPMUPOBAHUS COIHMAIBHO aKTUBHOW TO3UIINH,
HPABCTBEHHBIX U OOIIEKYIbTYPHBIX IIEHHOCTEH ).

KOTOPBIE XapaKTEPU3YIOTCS YPOBHEM pa3BUTHS HECKOJIBKO HMKE BO3PACTHOW HOPMBI,
OTCTaBaHHWE MOXKET IMPOSIBIATHCS B LEJIOM WM JIOKAJbHO B OTIENbHBIX (YHKIMAX (3aMeJIeHHbIN
TeMNn JHUOO HEPaBHOMEPHOE CTAHOBJICHHE I103HABATENBHONW JEATENBbHOCTH), IOATBEPXKACHHBIE
MICUXO0JIOT0-MEIUKO-TIEAarornyeckoil KOMUCCUEHN U MPETSITCTBYIOLIUE MOTyYeHHIO 00pa3oBaHus 6e3
CO3/IaHMS CIELMAIBHBIX yCI0BUH. OTMEUat0TCs HapyIIEHUsI BHUMAHHUS, IAMATH, BOCIPUATHS U JP.
MO3HABATEJIbHBIX  TPOIIECCOB, YMCTBEHHOW pabOTOCHOCOOHOCTH W  ILIE€JeHaNpaBICHHOCTH
JIeATEIbHOCTH, B TOM MM WHOW CTEIIEHU 3aTPYIHAIOIINE YCBOCHUE LIKOJIBHBIX HOPM U IIKOJIBHYIO
ajanTagulo B 1ernoM. IIpon3BONBHOCTB, CaMOKOHTPOJb, CaMOPEryJsilMs B TOBEACHUM H
NeSITeIbHOCTH, KaK MPaBuio, cOPMHUPOBAHBI HEAOCTaTOUHO. O0y4aeMOoCTh y/IOBJIETBOPUTEIbHAS,
HO 4YacTo M30MpaTesbHas U HEYCTOWYMBas, 3aBHUCSIIAs OT YPOBHS CIOXHOCTU U CyOBEKTHBHOMN
IIPUBJIEKATEILHOCTH BUJA AEATEIBHOCTH, @ TAKXKE OT aKTYaJIbHOI'O0 SMOLMOHAIBHOIO COCTOSIHUS.

Cpeau mnpuunH Bo3HuKHOBeHusi 3I[IP Moryt dQurypupoBarh opraHudeckas W/HMiIu
(GyHKIMOHATIbHA HEAOCTATOYHOCTh IIEHTPAJbHOW HEPBHOM CHUCTEMbI, KOHCTHTYIIMOHAJIbHBIE
(dakTopbl, XpOHUUYECKHE COMATHYECKHE 3a00JeBaHUs, HEOJIaroNnpHUsATHbIE YCIOBUS BOCIHTAHUS,
NICUXUYecKass M couuanbHas JenpuBanus. [logo6Hoe pa3zHooOpasue 3THONIOTHYECKUX (DaKTOpOB
00yCIIOBIMBAET 3HAUMUTENbHBIA JHANa30H BBIPAKEHHOCTH HApPYyHIEHUMH — OT COCTOSIHHH,
IpUOJIMKAIOIIUXCSA K YPOBHIO BO3PACTHOM HOPMBI, 10 COCTOSIHUHM, TPEOYIOMIUX OTIPAaHUYEHHS OT
YMCTBEHHOU OTCTAJIOCTH.

Bce obyuaromuecs ¢ 3I1P ncnbITHIBaIOT B TOW MM HHOW CTENICHH BBIPAKEHHBIE 3aTPYJHEHUS
B YCBOGHHMH YYeOHBIX Iporpamm, OOYyCIOBJIEHHbIE HEIOCTATOUYHBIMU I103HABATEIbHBIMU
CHOCOOHOCTSIMH, CHEIM(PUUECKUMH PacCTPONCTBAMU TICHUXOJOTHYECKOTO Pa3BUTHUA (IIKOJIBHBIX
HaBBIKOB, PEYH U JIp.), HAPYIIECHUSIMH B OpraHU3aLUu JeSITeIbHOCTH W/ Ui NIoBeAeHUs. OOIuMU A7
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Bcex oOyuaromuxcs ¢ 3I1P siBiisitoTcs B pa3HO# CTEIIEHU BBIPAXKCHHBIC HEIOCTATKU B (DOPMHUPOBAHUN
BBICIIMX TICHXHYECKUX (YHKIUH, 3aMe/UIeHHBIH TeMIl 00 HEPaBHOMEPHOE CTAHOBJICHUE
MI03HABATEIILHOM JIEATSILHOCTH, TPYIHOCTH MPOU3BOJIBHON caMoperysiuuu. JocTaToOYHO 4acTo y
00yJaromuxcsi OTMEYAIOTCS HAPYIICHUs PEYCBOM M MEJKOW pPYYHOW MOTOPHKH, 3PHTEIHHOTO
BOCIIPUATHS M  NPOCTPAHCTBEHHOW OPHUEHTHPOBKH, YMCTBEHHONH pabOTOCIOCOOHOCTH U
AMOLIMOHAIBHOH cephl.

Huanazon paznuuuii 6 paszsumuu  ooyuarowuxcs c¢ 3IIP docmamoyno eenux — om
NPAKMUYecKU HOPMATbHO PA3BUBAIOWUXCS, UCNBIMBIBAIOWUX BPEMEHHBLE U OMHOCUMENbHO N1e2KO
yempauumvle mpyoOHOCMU, 00 O00YUAIWUXC C BbIPAICEHHBIMU U CAONCHBIMU NO CMPYKMype
HapyuweHUsMU KOSHUMUGHOU U aghghekmusrno-nogedenueckoli cep auuynocmu. Om obyuaowuxcs,
CNOCOOHLIX NpU CNEeYUaIbHOU NO00epPIHCKe HA PABHBIX 00VHAMbCSA COBMECHHO CO 300PO8bIMU
c8epCMHUKamU, 00 00YUAIOUUXCH, HYHCOAIOWUXCA NPU NOLYYEHUU HAYAIbHO20 00uje20 00pazosanus
8 cucmemamu4eckou U KOMHIIEKCHOU (NCUXON020-MeOUKO-neda20euieckoll) KoppeKyuoHHOU
HOMOWU.

INOACHUTEJIBHAS 3AIINCKA



AnantupoBaHHass palouas mporpaMma IO MaTeMaTHKE COCTaBJIeHa C  y4eToM

MCUXO(PU3NUECKIUX OCOOCHHOCTEH OOyYaromuxcsi ¢ 3aJep)KKON TCUXUYECKOTO pa3BUTHA |
pa3paboTaHa Ha OCHOBE:

@OenepalibHbIil  TOCYNApCTBEHHBIH  00pa30BaTENbHBIN  CTAHAAPT OCHOBHO20  00Ue20
06pazosanus,
AnanTupoBaHHOW 00pa30BaTEIbHOM MpPOrpaMMbl HAYaJILHOTO OOIIEro oOpa3oBaHMs IS
nereit ¢ OB3 (¢ 3adepoickou ncuxuueckoeo pazéumus) TPUMEPHOH NPOTPAMMBI IO
MaTeMaTuKe;
paboueit mporpamMmsel Kypca MareMatuku it 9 kimaccoB MBOY Illkona Ne 139 r.o0. Camapa.

I/I3yquI/Ie MaTEMaTHKU B OCHOBHOU UIKOJIe HaIlpaBJICHO Ha JOCTHIKCHHE CIICAYIOIINX

HOEJIN OBYYEHUA

O6yquHe MaTeMaTHKe B OCHOBHOMH IIIKOJIE HaIpaBJICHO HA JOCTHUIKCHUC CIICAYIOIINUX Helei:

1.B HaAnNpaeileHuu JIUYHOCMHO20 paseumus:

pa3BUTHE JIOTUYECKOTO M KPHUTHUYECKOTO MBIIUICHHUS, KYJIBTYPbl PE4H, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIEPUMEHTY;

(dbopMupoOBaHKE y yUAIIUXCS HHTEIUICKTYAIbHON YEeCTHOCTH M 00BEKTUBHOCTH, CIIOCOOHOCTH
K IIPCOAOJICHUIO MBICIUTCIIBHBIX CTCPCOTUIIOB, BLITCKAIOINX U3 O6I)II[€HHOFO OIIbITA,
BOCITUTaHUE KauyeCTB TMYHOCTH, 00ECIICUMBAIOIINX COIIHATBHYIO MOOMIBHOCTD, CIOCOOHOCTD
IMPpUHUMAaTh CaMOCTOATCIbHBIC PCIHICHU A,

dopMupoBaHHE KayecTB MBIIUICHHUS, HEOOXOAMMBIX MU aJanTalid B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

pa3BUTHE HHTEpECa K MAaTEMAaTHYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH.

2.B memanpeomemnom nanpagienuu:

dbopMupOBaHUE IPEICTABICHUI O MAaTEMaTUKE KaK YacTH
00111e4esI0BeUeCKON KYJIbTYpPhl, O 3HAYMMOCTA MaTEeMAaTUKH B PA3BUTHH
[MBUIIM3AIIUU ¥ COBPEMEHHOTO O0IIIECTBA;

pa3BUTHE TIPEACTABICHUN O MaTeMaTHUKe Kak (popMe OMUCAHUS U METOJIE
MO3HAHUS ICUCTBUTEIHHOCTH, CO3/IAHUE YCIOBUM I TPHOOPETEHUS
MEePBOHAYAILHOTO OMBITA MATEMATHYECKOTO MOJICTTUPOBAHUS;

dbopMupoBaHue 00X CIOCOOOB MHTEIIEKTYalIbHOM eI TeIbHOCTH,
XapaKTEePHBIX JJISI MATEMATHKHU U SIBIISIOIIMXCS OCHOBOM MO3HABATEIHHOM
KyJbTYpPBl, 3HAUMMOU JIJIS1 pa3InYHBIX cep 4eTOBEUeCKOl AeITeIbHOCTH;

3.B npeomemnom nanpaeienuu:

OBJIAICHUC MATCMATHYCCKUMHU 3HAHUAMU U YMCHUAMU, HCOGXOI[I/IMBIMI/I UL TIPOOOJIPKCHU A
06p330BaHI/I$I, HN3YUCHUA CMCKHBIX JTUCHUIIINH, IPUMCHCHHA B HOBCC}IHGBHOfI KHU3HU,
CO3JaHUC (I)YH)IaMeHTa IJIL MaTCMAaTUYCCKOr'o pa3BUTUA, q)OpMI/IpOBaHI/IH MCXaHU3MOB
MBIIIJICHUSA, XapaKTCPHBIX JJIA MaTeMaTHIeCKOM JCATCIIBHOCTH.

3ATAYH OBYYEHUA

npuoOpeTeHne MaTeEMaTHYECKUX 3HAHUN ¥ YMEHUI;

OBJIa/IeHUE 000OIIEHHBIMH CITIOCOOAMHU MBICITUTENLHON, TBOPUYECKON JAEATEIbHOCTH;
OCBOEHHE KOMIIETeHUUH (y4eOHO-IT03HABaTEIbHONM, KOMMYHUKAaTUBHOM, pediekcHBHOMH,
JMYHOCTHOT'O CAaMOPAa3BUTHUs, HH()OPMAIITHOHHO-TEXHOJIOTHUECKON, IIEHHOCTHO-CMBICIIOBOM).

Henabio u3yyenuss kypca ajaredpbl B 9 KJjacce SBISIETCS pPa3BUTHE BBIYMCIUTEIbHBIX

YMEHHH 10 ypOBHS, MO3BOJISIOLIETO YBEPEHHO UCTIOIB30BaTh UX MPU PELLICHUH 33/1a4 MAaTEeMaTUKH U
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CMEXHBIX IPEIMETOB, YCBOCHHE allapaTa ypaBHEHHH W HEPAaBEHCTB KaK OCHOBHOI'O CpEICTBa
MaTeMaTHYECKOTr0 MOJETUPOBAaHMS 3373y, OCYLIECTBICHHE (PYHKIMOHAIBHOM MOJATOTOBKU
IIKOJIbHUKOB.

Lenb0 u3yyeHMsi Kypca TreOMeTPHH SBISIETCS CHUCTEMAaTHMUECKOE H3Y4YEHHE CBOWCTB
reoMeTpruuecKux (uryp Ha MJIOCKOCTH, (OPMHPOBAHME NPOCTPAHCTBEHHBIX IPEICTABICHHM,
pa3BUTHE JIOTUYECKOTO MBIIIJICHHS ¥ TIOJrOTOBKA arllapara, He0OX0IUMOT0 [Tt U3yYSHHS CMEXKHBIX
JUCHUIUIHH (PHU3HKa) U Kypca CTEpEOMETPUH B CTApIINX Kiaccax.

KOPPEKIIMOHHO-PA3BUBAIOIIMUE LEJINU U 3AJAYHU

Ileny — oka3aHue KOMIUIEKCHOM IOMOLIM CJIA0OCHBILIAIMM W [O3JHOOIJIOXIIMM
00y4aromuMcsi B OCBOEHUH paboueil mporpaMmbl y4eOHON AUCHUIIINHBI, KOPPEKIUS HETOCTATKOB B
pa3sBUTHH OOYyYarOIIMXCsl, PA3BUTHE >KU3HEHHONW KOMIIETEHIIMU, UHTETrpalus B Cpeay HOPMAaJIbHO
CJIBIIIAIIUX CBEPCTHUKOB.

3aoauu:

® pa3BUTHE aJIeKBAaTHBIX IPEJCTABICHUH O COOCTBEHHBIX BO3MOXKHOCTSAX, O HACYIIHO
HE00XO0IMMOM KM3HE00eCICUeHUH, TPOSIBIISIIOIIEECS

— B YMEHHUM DPa3jiMyaTh y4yeOHbIE CUTyalluH, B KOTOPbIX HEO0OXOAMMAa IOCTOPOHHSI
IIOMOUIb /ISl €€ pa3pellieHus, C CUTyalusIMH, B KOTOPbIX PEIIEHWE MOYKHO HAaWTU
camomy;

— B YMEHUM OOpaTUThCS K YYMTENIO MpU 3aTpyJHEHMSIX B Y4eOHOM Ipolecce,
c(OopMyIHPOBATH 3aIPOC O CHENATBLHON TOMOLIH;

— B YMEHHUHU HCIIOJIb30BATh MOMOIIb B3pOCIIOrO Ui pa3pellieHusl 3aTpyIHEHHs, JaBaTh
aJIeKBaTHYI0 0OpaTHYIO CBSI3b YUMTEINIO: TOHUMAIO MIIM HE TOHUMAIO;

— B YMEHHMM HamucaTh NpH HeoOxoxumocTH SMS-coolieHue, npaBUIBHO BBIOpAThH
anpecara (OJM3KOroO 4esloBeKa), KOPPEKTHO M TOYHO C(hOpMYIHpPOBAaTH BO3HUKIIYIO
npobiemy.

® OBJAJICHHE COLMAIbHO-OBITOBBIMA YMEHHUSMHU, UCTIOIb3YEMBIMU B TIOBCEIHEBHON JKU3HHU,
HPOSIBIISIONIEECS:

— B pacIIMpPeHHM NPEJCTaBICHUN 00 yCTpOWCTBE JOMAIlHEH >XU3HHU, pazHOOOpa3uu
MTOBCE/IHEBHBIX OBITOBBIX JI€JI, IOHUMAHUM IPEIHA3HAYEHUS OKPYKAIOLIUX B OBITY
IIPEIMETOB U BELLEH;

— B YMEHHHM BKJIIOUAThCs B Pa3HOOOpPA3HbIE MOBCEIHEBHBIE JeJ1a, MPUHUMATh OCUIIBHOE
y4acTue;

— B aJeKBaTHON OIICHKE CBOMX BO3MOKHOCTEH JJisi BBINIOJIHEHHUS OIPE/IEICHHbIX
0053aHHOCTEH B KAaKMX-TO OOJIACTSX JOMAIHEeH >XU3HU, YMEHHU OpaTh Ha cels
OTBETCTBEHHOCTb B 3TOH JI€ATEIBHOCTH;

— B pacIIUpPEHUH MpPEJCTaBICHUH OO0 YCTpOINCTBE WIKOJBHOM »W3HU, y4acTUU B
MIOBCETHEBHOM U3HU KJlacca, MPUHATUN Ha ce0sl 00s3aHHOCTEN Hapsiay ¢ IpyruMu
NETbMH;

— B YMEHHUU OPUEHTUPOBATHCS B MPOCTPAHCTBE LIKOJIBI M MPOCUTH MOMOIIU B CiIy4ae
3aTpyIHEHUI, OPUEHTUPOBATHCA B PACIMCAHUU 3aHATU;

— B YMEHHH BKJIIOYAThCs B pa3HOOOpa3Hble MOBCEAHEBHBIE IIKOJIBHBIE JIE)1a, IPUHUMATh
MOCUJILHOE y4acTue, OpaTh Ha ce0sl OTBETCTBEHHOCTS;

— B CTPEMJICHMM YYacTBOBaTh B IOJArOTOBKE M IPOBEJECHHUU IpPa3JAHUKOB JOMa U B
LIKOJIE.

® OBJIAJICHUE HaBbIKAMH KOMMYHMKAallUM W TPUHATBIMM pUTyajJaMH COLMAJIbHOTO
B3aMMOJEICTBUS, IPOSIBIIAIOIIEECH:

— B pacUIMPEHUU 3HAHUH NPaBUII KOMMYHHUKAIWH;
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B pacIIUPEHUH U 000TaIlIeHUH OIbITa KOMMYHUKAIMU PeOEHKA B OJIMKHEM U 1allbHEM
OKpPY)KEHHH, PpACIIUPEHUH Kpyra CHTyalluid, B KOTOPBIX OOYyYalOIIMHCS MOXKET
HCII0JIb30BaTh KOMMYHHMKAIIMIO KaK CPEICTBO NOCTHXKECHUS LIENH;

B YMEHMM pellaTh AaKTyalbHbIC IIKOJBHBIE M JKUTCHCKHE 3aJauM, HCIOJb3Ys
KOMMYHHUKAIMIO KaK CPEICTBO JOCTIKEHHS LIeH (BepOaIbHyl0, HeBEepOaIbHYIO);

B YMEHMM HadaTb M IOAJEP:KAaThb pPAa3roBOp, 3aJaTb BOIPOC, BBIPA3UTh CBOU
HaMepeHHUsl, IpocbOy, MOXkKeIaHUe, ONTACeHUs, 3aBEPIIUTh Pa3roBop;

B YMEHUU KOPPEKTHO BBIPa3UTh OTKA3 U HEJOBOJICTBO, 0JIArOAAPHOCTh, COUYBCTBHE
U T

B YMEHUH T0JIy4aTh U YyTOUHATH HH(OPMAIIHIO OT COOECEeTHUKA,;

B OCBOCHHH KYJIbTYPHBIX (HOPM BBIPAKEHHSI CBOMX UyBCTB.

® CHOCOOHOCTH K OCMBICIICHUIO U JuddepeHIInaly KapTUHBI MUPa, €€ IPOCTPAHCTBEHHO-
BPEMEHHON OpraHU3aliM, IPOSBIISIOLIASCS:

B PacUIMPEHUU U O0OTAIllEHUHU OIBbITAa PEAIbHOIO B3aUMOJICHCTBUS 00YUaOIIErocst ¢
OBITOBBIM OKPY>KEHHUEM, MHUPOM MPHUPOJAHBIX SBIEHUH M Belled, pacIIupeHuu
aJIeKBAaTHBIX MPEJICTABICHUI 00 OMMaCHOCTH U OE30MIaCHOCTH;

B a/IEKBaTHOCTU OBITOBOTO NMOBEACHMS 00YyYaroIIerocs ¢ TOYKH 3pEHUsl ONAaCHOCTU
(OezomacHocTH) i ce0s M I OKPY’KAlOIIMX; COXPAHHOCTH OKpYXKaroIei
MIPEAMETHOU U IPUPOTHOM CPEJIbI;

B pacIIMPEHUH W HAKOIUIEHMHM 3HAKOMBIX U Pa3HOOOpPa3HO OCBOEHHBIX MECT 3a
IperejgaMu JoMa W IOKOJIBL: [BOpAa, Jaudd, Jieca, IapKa, pPedyKd, TOPOJICKHX U
3aropOJHBIX JOCTOIPUMEYATEIBHOCTEN U JPYTHUX.

B PpAaCIIMPEHUU TIPEACTABICHUI O LEIOCTHOH W TOAPOOHOW KapTUHE MHUpA,
YIOPSIOYEHHOH B IPOCTPAHCTBE U BPEMEHH, a/IEKBAaTHBIX BO3pAcTy peOEHKa;

B YMCHUM HAKaIUIMBaTh JIMYHBIE BIICYATICHUs, CBA3aHHBIE C SBICHUAMHU
OKPY2KArOILEro MUpa;

B YMEHHM YCTaHAaBJIMBAaTh B3aMMOCBS3b MEXIY IPUPOJHBIM MOPSIKOM M XOJIOM
COOCTBEHHOMW U3HU B CEMbE U B LIKOJIE;

B YMEHUM YCTaHABJIMBAaTh B3aMMOCBS3b OOIIECTBEHHOTO MOpAIKa M YKiIaja
COOCTBEHHOM KHM3HH B CEMbE U B ILIKOJIE, COOTBETCTBOBAThH 3TOMY MOPSIIIKY.

B Pa3BUTHUHU JHOO03HATETHLHOCTH, HAOIIOAATENbHOCTH, CIIOCOOHOCTH 3aMeyaTh HOBOE,
3a/1aBaTh BOIIPOCHI;

B Pa3BUTHUU AaKTHBHOCTH BO B3aMMOJECHCTBHM C MHUPOM, NMOHUMaHUM COOCTBEHHOM
pe3yIbTaTUBHOCTH;

B HAKOIUIEHUH OIBITA OCBOEHUS HOBOT'O IIPU MOMOIIY 3KCKYPCUH U Iy TELIECTBU;

B YMEHHMH Iepe/iaTh CBOM BIIEYATICHUS, COOOPAKEHUS, YMO3AKIIOUCHUS TaK, YTOOBI
OBITh TIOHATBHIM JIPYTHM YE€JIOBEKOM;

B YMEHUU NPUHUMATh U BKJIOYATh B CBOM JMYHBIM ONBIT KU3HEHHBIN OMNBIT JIPYTHX
JTIOJIEH

B CIIOCOOHOCTH B3aMMOJEHCTBOBAThH C JAPYTUMHU JIIOJbMH, YMEHUUJIETUTHCA CBOUMU
BOCIIOMUHAHHUAMHU, BIICYATICHUAMU U ILUIAHAMH.

® CIOCOOHOCTH K OCMBICIIEHHUIO COIIMATBHOTO OKPYXKEHUS, CBOETO MECTa B HEM, MPUHATHE
COOTBETCTBYIOIINX BO3PACTY IIEHHOCTEN M COMAIILHBIX POJICH, TTPOSIBIISIONIASCS

B 3HAHUU IpaBUJI MOBEACHUA B Pa3HbIX CONHUAJIBHBIX CUTyallUAX C JIFOJAbMHU Pa3HOIr'o
craryca, € OJIM3KUMH B CEMbBE; C YUUTCIKIMU U YUCHUKAaMU B IIKOJIC; CO 3BHAKOMBIMHU U
HE3HAKOMBIMU JTFOAbMH,;

B OCBOCHUC HGO6XOJII/IMI)IX COUAJIBHBIX PUTYAJIOB, YMCHUU aCKBATHO UCIIOJIB30BATh
MNPUHATBIC COLUAJIBHBIC pPUTYAJIbl, YMCHHU BCTYIIUTHL B KOHTAKT U O6I_L[3_TLC$I B
COOTBCTCTBHUH C BO3pacCTOM, OJM30CTRIO U CONHUAJIBHBIM CTaTyCOM CO6CCCI[HI/IKa,
YMCHHUH KOPPCKTHO NPHUBJICYDL K cebe BHUMAHHC, OTCTPAHUTBHCA OT HCKCIATCIBbHOI'O



KOHTaKTa, BBIPA3UTh CBOM YYBCTBAa, OTKAa3, HEIOBOJIBCTBO, OJIaroaapHOCTh,
COYYBCTBHE, HAMEPEHHE, TIPOCHOY, OMTACCHHUE U IPyTHE.

— B OCBOCHHM BO3MOXKHOCTEH | JIOMYCTHMBIX TpaHUI] COIUAIBHBIX KOHTAKTOB,
BBIPA0OTKH aJICKBATHOM TUCTAHIIMH B 3aBUCUMOCTH OT CUTYallUU OOIICHHUS,

— B YMCHUU TMPOSIBJIATh WHUIMATHUBY, KOPPEKTHO YCTaHABJIMBATh W OTPAHUYHUBATH
KOHTAKT;

— B YMEHHMHM HE OBbITh HA30WJIMBBIM B CBOUX NpPOCb0ax M TpeOOBaHUAX, OBITH
OJ1aroJJapHBIM 3a MPOSIBIICHHE BHUMAaHUS U OKa3aHUE MIOMOIIIH;

— B YMEHUU MPUMEHSITH (DOPMBI BEIPAXKEHUS CBOMX YYBCTB COOTBETCTBEHHO CUTYAIlHH
COIMAILHOTO KOHTAKTA.

MecTo yueOHOro npeaMmera «MaremaTuka» B 0a3MCHOM y4eOHOM IIaHe.

Ha usyuenue npeamera oTBoAuTcs 3 4acoB B Hexento, utoro 102 vaca 3a y4eOHBII rof, U3 HUX 2
yaca Ha anreOpy u 1 yac Ha reomerputo. [Ipenycmorpens 11 TeMaTnyeckux KOHTPOIBHBIX TECTOB U
2 UTOTOBBIX.

IINIAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA YYEBHOI'O KYPCA

W3ydyenne maTemaTuku B 9 kiacce JaET BO3MOXKHOCTb 00YYarOIIUMCS JOCTUYD CIEAYIOLIUX
pe3ybTaToB:
6 HanpaeieHuu TUYHOCHHO20 PA36UMUSL

- YMEHME SICHO, TOYHO, 'PAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M IIMCBMEHHOM DEYH,
IIOHMMATh CMBIC]I IIOCTABJICHHOW 3aladyd, BBICTPAWBATH apPryMEHTALMIO, INPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPHI;

- KPUTHYHOCTb MBIIIJIEHUS, YMEHHE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJINYATh TUNIOTE3Yy OT (haKTa;

- TpeICTaBICHME O MAaTeMaTHYeCKOM Hayke Kak cdepe yenoBeuecKoW AeATeNbHOCTH, 00
JTanax e€e pa3BUTHsA, O €€ 3HAYMMOCTH Ul Pa3BUTHUS LMBHIIN3ALNHY;

- KPEaTUBHOCTb  MBILIUICHUS, WHUIMATHBA, HAaXOQYUBOCTb, AKTUBHOCTb IIPH PELICHUH
MaTE€MaTUYECKUX 3a/1a4;

- yMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT YUeOHON MaTeMaTHuYecKoi e TeIbHOCTH;

- CIOCOOHOCTh K HMOLMOHAIBHOMY BOCHPHUATUIO MaTeMAaTUYECKUX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHU;

6 MemanpeomMemnom HanpaeIeHuu

- NEPBOHAYATIBHBIC TPEACTABICHUA 00 uaeax M O METoaax MaTreéMaTHUKH Kak 00
YHMBEPCAJIbHOM $I3bIKE HAyKW W  TEXHUKH, O CPEICTBE MOJIEIMPOBAHUS SIBJICHUN U
IPOLIECCOB;

- yYMEHHE BHJETh MaTEeMaTUYECKYIO 3a7ayy B KOHTEKCTE MPOOJIEMHON CUTyallud B JPYTUX
JUCLHUIIIIMHAX, B OKPYXKaOEH >KU3HU;

- yYMEHHUE HaXOAMTh B Pa3IMYHBIX UCTOYHHUKAX MH(OpPMAIMIO, HEOOXOIMMYIO ISl PEeIICHHS
MaTeMaTUYeCKUX MpoOJIeM, U MPEICTaBIATh €€ B TOHATHON (opMe;

- yYMEHHUE MOHUMAaTh U MCIIOJIb30BaTh MaTeMaTHUECKHUE CPEACTBA HarsiiHOCTH (rpadukwy,
JAuarpaMmbl, Ta6.HI/IHBI, CXEMBI U le) AT WITFIOCTpali, UHTCPIPETAIUNU, apryYMEHTAIIUU,

- YMEHHE CaMOCTOATENbHO CTaBUTh €N, BBHIOMpATh AJITOPUTMBI JUIS PEUICHUs Y4eOHBIX
MaTeMaTU4YeCKUX Mpooem;

- YMCHUC IINIAHUPOBATHL U OCYHICCTBJIATL ACATCIILHOCTL, HAIIPABJIICHHYIO Ha PCIICHUC 3aJay
HCCIIEZIOBATEIbCKOTO XapaKTepa;

6 NpeOMemHOM HaAnPagIeHUU:



OBJIaJicHHEe 0a30BBIM MOHITHIHBIM anmapaToM II0 OCHOBHBIM pa3feliaM COJCpIKaHHUS,
MpeACTaBiIeHUE 00 OCHOBHBIX H3Y4YaeMbIX MOHSTHSAX (YHUCII0, TeoMeTpuueckas ¢urypa,
ypaBHEHUE) KaK BAXKHEUIIUX MATEMaTHYECKHUX MOJIESAX, IMO3BOJSIONIMX OMHUCHIBATh U
M3y4yaTh peaIbHbIC IPOLIECCHI U SIBJICHUS;

yMeHHE paboTaTh ¢ MAaTEMATHYECKUM TEKCTOM (aHAIM3HPOBATh, U3BJIEKATh HEOOXOIUMYIO
WH(pOpPMAIIHIO), TOYHO U TPAMOTHO BBIPAYKaTh CBOU MBICIH B YCTHOM U MUCHbMEHHOM peyu C
MIPUMEHEHUEM MAaTeMAaTHUYE€CKOM TEPMHUHOJIOTHU M CHUMBOJIMKH, HCIOJb30BaTh Pa3IMYHbIC
SI3bIKA MaTEMATHUKH, MPOBOJMTH KIacCHU(pUKAIINH, TIOTHUYSCKHE 000OCHOBAHUS;

pa3BUTHE TIPEACTABJICHHH O YHCIE W YUCJIOBBIX  CHCTEMax OT HaTypajbHBIX JI0
JEUCTBUTENBHBIX YHUCEIT; OBJIAJICHUE HABBIKAMH YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYMCIICHHI;

OBJIQJICHHE CHUMBOJIBHBIM SI3BIKOM alreOpbl, MPUEMaMU BBITOJIHEHUS TOXIECTBEHHbBIX
npeoOpa3oBaHMil PAIIMOHATIBHBIX BBIPAXKEHUHN, PEIICHUs] YPAaBHEHHH, CUCTEM ypaBHCHHH,
HEPABEHCTB U CHUCTEM HEPABEHCTB;

YMEHHE UCII0JIb30BaTh UCK0 KOOPAMHAT Ha MIIOCKOCTH I MHTEPIIPETAILINH

YpaBHEHUI, HEPABEHCTB, CUCTEM; YMEHHUE IPUMEHSTH alreOpandeckue
npeoOpazoBaHus, anmnapaT ypaBHEHUN U HEPABEHCTB ISl PEIlIeHUs 3a1a4
U3 pa3IMuYHbIX Pa3/eoB Kypca;

OBIIQJICHUE CHCTEMOW (PYHKUMOHAIBHBIX MOHATUH, (QYHKIMOHAJIBHBIM S3BIKOM U
CHUMBOJIMKOH; YMEHHE MCII0JIb30BaTh (DYHKIMOHAIBHO-IpaUUecKrue MPeICTaBICHUS JUIs
ONMCAaHUS U aHAJIM3a PEAIBHBIX 3aBUCUMOCTEH;

OBJIAZICHUE T€OMETPUUECKHUM SI3bIKOM, YMEHHUE MCIIOJIB30BaTh €ro0 JUIs ONUCAHUS IIPEIMETOB
OKpY’KaroIlero MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTaBICHUM U M300pa3UTEIbHBIX
YMEHUH, IpHOOpETeHNEe HaBBIKOB F€OMETPUUECKUX ITOCTPOEHUI];

YCBOCHHME CHUCTEMAaTHMUECKMX 3HAHUM O IJIOCKMX (Urypax M MX CBOICTBaX, a TaKKe Ha
HaIJIIHOM YPOBHE — O IPOCTEHIIUX IPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHSATH
CUCTEMAaTUYECKHE 3HAHUS O HUX JUISl PEIIEHUs TE€OMETPUYECKUX U ITPAKTUYECKUX 3a]1a4;
YMEHHE HU3MEepSATh JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, HCHOJIb30BaTh (OPMYIIBI s
HaXO0X/I€HUS IEPUMETPOB, IUIoIaiel U 00bEMOB FeOMETPUUECKUX (PUTYD;

yMEHUE NPUMEHATh HU3YyYECHHBIC IIOHATHUS, PE3ylbTaThl, METOABl I pELIeHUsd 3a1ay
IIPAaKTUYECKOr0 XapakTepa M 3a4a4 M3 CMEXHBIX JUCLHUILIMH C HCIOJB30BAaHUEM IIPU
HEOOXOIMMOCTH CIIPAaBOYHBIX MaT€pPHAJIOB, KAIbKYJIATOPa, KOMIIBIOTEPA.

PanuonaabHbIe YncIa.
BbpInyCKHUK Hay4uTCH:

1)
2)
3)

4)
5)

6)

[TonnmaTh 0COOGEHHOCTH AECATUYHONW CUCTEMBI CUUCIICHUS;

Branets noHATHAMY, CBSI3aHHBIMHU C IETMMOCTBIO HaTypaJIbHBIX YUCEIL;

BripaxkaTh uncia B SKBUBAJIEHTHBIX (hopMax, BbIOMpas Hanbosiee MoaAXoIAIIyI0 B
3aBUCUMOCTH OT KOHKPETHOMN CUTYalluy;

CpaBHUBATH U YIIOPSAIOUNBATH PAllMOHAIbHbBIE YHCIIA;

BBINONIHATE BBIUNCIEHMSI ¢ PALIMOHAIIBHBIMYU YHCIAMU, COUETasl YCTHBIE U TUCbMEHHBIE
MPUEMBI BBIYUCIIEHUH, TPUMEHEHUE KAJIbKYJISATOpPa;

Hcnonp30BaTh NOHATHS U YMEHUS, CBA3aHHBIE C IPONOPLIMOHAIIBHOCTHIO BEINYMH,
IIPOLIEHTAMH B XOJI€ PELLIEHUS MaTEMATUYECKUX 3a/1a4 U3 CMEKHBIX ITPEIMETOB, BBIIIOJIHATH
HECJIOKHbIE MPAKTUYECKUE PacUEThI.

JlelicTBUTEIbHBIE UM CJIA.
BoinyckHUK Hay4YuTCS:

1) Hcnonb3oBaTh HaYaNbHBIC IPEICTABICHUS O MHOKECTBE JICHCTBUTEIIbHBIX YUCEIT;
2) Bnaners moHsTHEM KBaJAPATHOTO KOPHS, IPUMEHSTh €0 B BBIYHCIICHHSIX.

10



BbINyCKHUK MOJYYHUT BO3MOKHOCTD:
3) Pa3BuTh npeACTaBICHUE O YHUCIIE U YUCIIOBBIX CHCTEMAaX OT HATYPaIbHBIX 10
JIEHCTBUTEIbHBIX YUCET; O POJIY BBIYMCICHUIN B YEIOBEYECKOW MPAKTUKE;
4) Pa3BuTh U yriyOUTh 3HAHUS O AECATHUHOM 3aIMUCH JCHCTBUTEIILHBIX YUCET
(TeproUecKre U HENEPHOANIECKUE POOH).

HN3mepenus, npudInKeHUs1, OLEHKH
BbInyCKHUK HAY4YUTCSH:

1) Hcnosp30BaTh B XO/I€ PEIICHUS 3a/1a4 JICMEHTAPHbIC MPE/ICTABICHHUS, CBA3aHHbBIC C

HpI/I6J'II/I)KeHHbIMI/I 3HAUYCHUAMU BCIINYUH.
BbInycKHUK MOJYYUT BO3MOKHOCTD:

2) TloHATH, YTO YKMCIIOBBIC JAHHBIC, KOTOPBIC UCIIOIB3YIOTCS JIJIS XapaKTEPUCTUKN 00BEKTOB
OKPYXAaIOIIEeTr0 MUpPa, SIBJIAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO TI0 3alKUCH
npUOJIMKEHHBIX 3HAUYCHH, COACPIKAIMXCS B NH(OPMAIIMOHHBIX UCTOYHUKAX, MOYKHO
CYIIUTH O MOTPEIIHOCTH MPUOIMKECHHUS,

3) IloHATB, 4TO MOTPELIHOCTh Pe3yJIbTaTa BEIYMCICHHUI JOJDKHBI OBITH COM3MEpUMa C
MOTPEIIHOCTHIO HCXOIHBIX JAHHBIX.

Anredpanyeckne BbIPaKeHUs
BoinyCKHUK HAYy4YUTCS:
1) BmageTh MOHATUAMH "TOXKAECTBO", "TOKICCTBEHHOE IIPeoOpa3oBanue", peliaTh 3a1a4H,
coJiepskanire OyKBEeHHbIE JaHHbIE, padoTaTh C popMyJIamMu;
2) BBINOJHATH IPe0OPa30BaHKe BHIPAKEHUH, COMEPIKAIIUX CTEIIEHHU C LEIBIMH [TOKA3aTEISIMH K
KBaJIpaTHBIC KOPHHU;
3) BBINOJHATH TOK/ICCTBEHHBIE IIPe0OPa30BaHMUS PAlIMOHAIBLHBIX BEIPAKEHHUH Ha OCHOBE
MpaBWJI ICUCTBUHN HAJ MHOTOYJIEHAMH U alreOpandecKuMu Jpo0sMu;
4) BBIMOJHSTH PA3JI0KEHHE MHOTOYWICHOB Ha MHOYKUTEITH.
BhInyCKHUK MOJYYHT BO3MOKHOCTD:
5) Hay4HTHCS BBIMOIHATH MHOTOIIATOBBIE MMPEOOPA30BaHUs PAIIHOHATBHBIX BHIPAKEHHH,
IPUMEHSIS LIUPOKUIA HAbOp cr1ocOOOB U MPUEMOB;
6) NpPUMEHSTH TOXIECTBECHHBIE MPEOOPA30BAHMS ISl PEIICHHUS 3a/1au M3 Pa3IHYHBIX Pa3Ie/iOB

Kypca.

YpaBHeHust
BhinyCKHUK HAYYUTHCSH:

1) pemarh OCHOBHBIC BH/IbI PAIIMOHATBHBIX YPABHEHUI C OJHOM MEPEMEHHOM, CHCTEMBI IBYX
YpaBHEHUH € ABYMS IEPEMEHHBIMU;

2) TIOHMMAaTh ypaBHEHHE KaK BAKHEHUIITYI0 MATEMAaTHUYCCKYIO MOJICIIb JIJIsl OIUCAHUS M U3YUYCHUS
pa3HOO0pPa3HBIX pealbHBIX CUTYAIIU, PelIaTh TEKCTOBBIC 3a/1a4M alreOpandyeckuM METOJI0M;

3) mnpuMeHsATh rpaduUecKre MPeACTaBACHUS 1T UCCACIOBAHNS YPaBHEHUH, HCCIIEOBAHUS U
pELIeHUs] CUCTEM YPABHEHUH C IByMsI IEPEMEHHBIMHU.

BbInyCKHUK MOJTYYHT BO3MOKHOCTD:

4) OBIANETh CHCIHUATBHBIME TPUEMAMHK PEIICHHS YPABHEHHI U CUCTEM YPaBHEHHIA, YBEPEHHO
MPUMEHSTH anmnapar ypaBHEHUH JJIs peleHus] pa3HOOoOpa3HbIX 3ajjad U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, MPAKTUKU;

5) nupuMeHsTh rpadUUecKue MPEIACTABICHUS TS HCCIICAOBAHMS YPaBHEHHH, CHCTEM
YpaBHEHHUM, COJIEpKaIINX OYKBEHHBIE KOO(PPUITUCHTEHI.

HepaBencrBa
BbINyCKHUK HAYYUTCSH:

1) MMOHUMATb TCPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C OTHOILICHUEM HCPABCHCTBA, CBOMCTBA
YHUCJIOBBIX HEPABEHCTB;
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2) peuiaTh JMHEHHBIC HEPABEHCTBA C OJTHOW MIEPEMEHHOM U X CUCTEMBI; pelaTh KBaApaTHbIC
HEPaBEHCTBA C ONOPOH Ha rpaduuecKue NpeICcTaBIeHus;

3) IpUMEHATH anmapar HepaBeHCTBA JUIS PELICHUs 33a/1a4y X Pa3JIMUHBIX Pa3/IesioB Kypca.

BbINyCKHUK IOJIY4YHT BO3MOKHOCTD:

4) ocBOMTH pa3HOOOpPa3HBIC MPUEMBI JI0KA3aTEIbCTBA HEPABCHCTB; YBEPEHHO MTPUMEHSTH
annapar HepaBeHCTB Ul PELICHUs Pa3HOOOPa3HbIX MaTeMaTHYECKUX 3ajiay, 3a/1a4 U3
CMEXHBIX [IPEAMETOB U PAKTUKH;

5) npumeHsATh rpadUuecKue MPeACTaBICHHS TS HCCIICIOBAaHHsI HEPABEHCTB, CUCTEM
HEpPaBEHCTB, COJepKAIUX OyKBEHHbIE KO3(DPULIUEHTHI.

OcHoBHbIE MOHATHS. UKc/I0BbIE QYHKIIMHU

BohinycKkHUK HAy4YuTCH:

1) mMOHMMATH M UCIOJIL30BATh (PYHKIIMOHATBHBIC IOHSATHS, A3bIK (TEPMUHBI, CHMBOJINYECKHUE
0003HaueHUs ),

2) CTpOUTh rpaUKU JIEMEHTAPHBIX (YHKIMH, UCCIICIOBATH CBOMCTBA YMCIOBBIX (DYHKIUHI Ha
OCHOBE U3YYCHUS MTOBEJACHUS UX TPAPHUKOB;

3) noHuMath PYHKIHIO KaK BAKHEHIIYIO MATEMAaTHIECKYFO MOJICITb IS OTTMCAHUS ITPOIIECCOB
SIBIICHUH OKPYKAFOIIET0 MUPA, TPUMEHSITH (DYHKIIMOHATBHBIN SI3BIK JIJISI OMMUCAHUS U
UCCJICIOBAHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BETMYMHAMU,

BhInyCKHUK MOJYYHT BO3MOKHOCTD:

4) TmpOBOAMTH UCCIIEIOBAHUS, CBSI3aHHBIE C U3yUEHUEM CBOWMCTB (DYHKILIUMN, B TOM YHCIIE C
UCIIOJIb30BaHUEM KOMITBIOTEPA; HA OCHOBE TPaUKOB U3YUYCHHBIX (DYHKIIUH CTOUTH O0JIee CIIOXKHBIC
rpaduku (KyCO4HO-3aJaHHbIE, C "BBIKOJIOTHIMH" TOYKAMU U T. 11.);

5) ucnoabp30BaTh QYHKIIMOHAILHBIC PEICTABICHUS U CBOMCTBA PYHKIIUH IS PEIICHHS
MaTeMaTUYECKUX 3a7a4 U3 Pa3IMYHBIX pa3/ieloB Kypca,

YucaoBbie MOCIEI0BATEIbHOCTH
BbInyCKHUK HAYYUTCS:

1) MIOHUMAaTh U UCIIOJIb30BaTh SI3bIK MOCIICIOBATEIBHOCTEH (TEPMUHBI, CHMBOJIHYECKHUE
0003HaUCHHS);
2) OpUMEHATh  (OPMYJIbI, CBSI3aHHBIE C apUPMETHYECKOH U TeOMETPUYCCKOM

IIPOrPECCUsIMU, U armapar, CQOPMUPOBAHHBIN NPU U3yUYEHUHU JPYTHX pa3lesioB Kypca, K pEelIeHHIO
3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 pEaJIbHOM JKU3HH.
BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

3) peuaTb KOMOMHUPOBAHHBIE 3a/1a4M C MPUMEHEHUEM (OPMYIT N-TO WieHa U CYMMBI n
NEPBBIX WIEHOB apU(PMETHUYECKON U T€OMETPUUYECKON MPOTrpeccHil, MpUMEHss NMPU 3TOM ammnapar
YPaBHEHUH U HEPABEHCTB;

4) - TMOHUMAaTh AapU(PMETHUYECKYI0 U TEOMETPUUECKYI0 MpPOrpeccud Kak (QyHKIUU
HATypaJbHOIO AapryMeHTa; CBS3bIBaTh apU(PMETHYECKYI0 NPOTPECCHI0 C JMHEWHBIM POCTOM,
TEOMETPUYECKYIO - C IKCIIOHEHIIUAIIBHBIM POCTOM.

OnucareabHas CTATHCTHKA

BbInycKHUK HAYYHMTCS UCTIONIB30BaTh MPOCTEHIIINE CIOCOOBI MPEACTABICHUS M aHATN3a
CTAaTUCTHYECKHUX HAHHBIX.

BbInyCKHUK MOJIYYHT BO3MOKHOCTH IIPHOOPECTH MEPBOHAYANIBHBIN OMBIT OPraHU3aI[IN
cOopa JaHHBIX TIPH MPOBEEHUN OTIPOCca OOIECTBEHHOTO MHEHHUS, OCYIIECTBIISITh UX aHAJU3,
MPEJICTABIISITh PE3YIbTAThI ONIPOCa B BUIE TAOIUIIbI, THATPAMMBI.

Cay4aiinble cOOBITHSI H BEPOATHOCTD

BbINyCKHUK HAYYHTCS HAXOIUTh OTHOCHTEIBHYIO YaCTOTY U BEPOSTHOCTD CITy4aitHOTO
CcOOBITUS.
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BbINyCKHHUK MOJYYUT BO3MOKHOCTB ITPUOOPECTHU OIBIT IPOBEICHUS CITyYalHbIX
9KCHEPUMEHTOB, B TOM YHCJIE C IOMOIbI0 KOMIIBIOTEPHOTO MOJIEIMPOBAHUS, HHTEPIIPETALIMH UX
pE3yIbTATOB.

Komo0unaropuka

BbInycKHUK Hay4YuTCsl peniath KOMOMHATOPHBIE 3a7jaui Ha HAXOKICHUE Yncila 00bEKTOB
VI KOMOWHAITHIH.

BbInyCKHHK IOJYYUT BO3MOKHOCTB HAYUUThCS HEKOTOPBIM CIELUAIbHBIM ITpUEMamM
peleHuss KOMOMHATOPHBIX 3a/1a4.

BekTopnl

BbINYCKHUK HAy4YHMTCH

e 0003HauaTh U N300paKaTh BEKTOPHI,
n300pakaTb BEKTOP, pPaBHBIN JaHHOMY,
CTPOUTH BEKTOP, PaBHbBII CyMMe JBYX BEKTOPOB, HUCIIOJIb3Ysl IpaBUiIa TPEYTrOJIbHUKA,
napaenorpaMma, (popMysInpoBaTh 3aKOHbI CI0KEHUS,
CTPOUTb CYMMY HECKOJBKHX BEKTOPOB, UCIIOJIb3YS MPABUIIO MHOTOYTOJIbHUKA,
CTPOUTH BEKTOP, PaBHBIN pa3HOCTH JIBYX BEKTOPOB, ABYMS CIIOCOOAMHU.
pelaTh reOMeTpUYECcKUe 3a/1a4K NCI0Ib30BAHNE AITOPUTMA BBIPAXKEHUS Uepe3 JaHHbIe
BEKTOPBI, UCII0JIb3YS MPaBUJIA CIOKEHMS, BBIYUTAHUSA M YMHOKEHUSI BEKTOPA Ha YHUCIIO.
e pewarh IPOCTEHIINE TEOMETPUUECKUE 3a/1a4H, ONTUPAsCh HA U3yUYEeHHbIE CBOWCTBA

BEKTOPOB;
® HaXOJUTb CPCAHIONO JIMHUIO TPANICHHHU 10 3aJaHHBIM OCHOBAHHWAM.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUN JPYTUX PEAMETOB:

HCIIOJIB30BAaTh BEKTOPHI AJId PCIICHHUA HpOCTGﬁHIPIX 3aaa4 Ha OMpCACIICHUE CKOPOCTHU
OTHOCHUTCIIBHOT'O ABHXXCHHUA.
BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYHUTBHLCH

® OBJAJETh BEKTOPHBIM METOJOM JUIs PEIICHNUS 33/1a4 HA BBIUMCIICHUE U J10KA3aTeIbCTBO;
Merox koopauHaT

BbInyCKHUK Hay4YuTCH:
e onepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMH KOOPJIMHATHI BEKTOPA, KOOPIAUHATHI CyMMBbI U
Pa3HOCTU BEKTOPOB, IPOU3BE/IEHUS BEKTOPA HA YHUCIIO
®  BBIYHUCIATH KOOPJMHATHI BEKTOPA, KOOPAMHATHI CYMMBI U Pa3HOCTH BEKTOPOB, KOOPIUHATHI
IIPOU3BENICHUS BEKTOPA HA YUCIIO,
BBIUNCIIATH YTOJI MEXAY BEKTOPAMH,
BBIUHCIISTH CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB;
BBIUHCIISITh PACCTOSHUE MEXy TOYKaMH 110 U3BECTHBIM KOOPJHUHATAM,
BBIUMCIISTH KOOPAUHATHI CEPETMHBI OTPE3Ka
COCTaBJISITh YpPaBHEHUE OKPYKHOCTH, 3Hasi KOOPAUHATHI LIEHTPA U TOUKH OKPY>KHOCTH,
COCTaBJIATh YPaBHEHUE MPSMOI1 110 KOOPAMHATAM JBYX €€ TOUEK;
e pemarh NPOCTEHIINE 3aJa4d METOIOM KOOPIANHAT
BbInycKHUK MOJYYUT BO3MOKHOCTHL HAYYHTHCH:
® OBJIQJIETh KOOPJAMHATHBIM METOAOM PEIIECHUS 33/1a4 Ha BBIYMCICHUE U JI0Ka3aTeIbCTBO;
® [IpUOOPECTHU OMBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX IPOrpaMM Ul aHAJIN3a YaCTHBIX
CllydaeB
®  B3aUMHOIO PACIOJIOKEHHSI OKPYKHOCTEN U MPSIMBIX;
e [IpUOOPECTHU OMBIT BHITOJHEHHS IPOCKTOB
13



CooTHOIIEeHUsI MeKY CTOPOHAMH H YIJIaMH TpPeyroJbHuka. CkajasipHoenpou3BeieHue
BEKTOPOB.

Yyammiicst HAyYuTCs

OIepHpOBATH Ha 0A30BOM YPOBHE MOHATUAMU: CHHYCA, KOCHHYCa ¥ TAaHT€HCA YTJIOB,
MPUMEHSATH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO MPU PEIICHUH 3a]a4 HA
HAX0XkJIEHHUE OJTHOM TPUTOHOMETPUUECKON (PYHKIMH Yepe3 IPYTyIo,

M300paxkaTh yroj MEeXIy BEKTOPaMHU, BEIUUCIATh CKaJSIPHOE IPOU3BEIEHUE BEKTOPOB,
HAXOJUTh YIJIbI MEXKAY BEKTOPAaMHU, UCTIOJb3YS (GOPMYITy CKAIIPHOTO MIPOU3BEACHUS B
KOOpJMHATaX,

MPUMEHSTH TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB,

1 absin
IPUMEHATH (OPMYITy IIIOIIAAN TPEYTONbHIKA: S = 2 ,
penaTh NpocTelIme 3aJa4i Ha HaX0KAEHUE CTOPOH U YIJIOB IIPOU3BOJILHOTO
TPEYTOJIbHUKA

B noBceqHeBHOM KU3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

Yuyamuiicsa MOJIYYUT BO3MOKHOCTh HAYYUTLCH:

BBIYHUCIIATH IUIOMIAIU (PUTYpP, COCTABICHHBIX U3 JIBYX M 00Jiee MPSIMOYTOJIHHUKOB,
[apajuieIorpaMMoOB, TPEYTOJIbHUKOB, KPyra U CEKTOPa;

BBIYKCIIATH IUIOIAJAA MHOIOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOLLIECHHS PABHOBEIUKOCTH U
PaBHOCOCTABJIICHHOCTH;

OPUMEHSTH alredpanyecKuil 1 TPUrOHOMETPUYECKUI MaTepHrall pU pellieHUH 3a1a4 Ha
BBIYMCIICHHE IIJIOIAIEH MHOTOYT OJIbHUKOB;

PUOOPECTH OMBIT IPUMEHEHUSI aNTeOpanyecKoro ¥ TPUrOHOMETPUUECKOr 0 anmnapara npu
pELICHUU T€OMETPUYECKUX 3a1a4

JITMHA OKPYKHOCTH M IJI0IIA/Ib Kpyra.

Yyamuiicss Hay4YuTCs:

OIepUpOBaTH Ha 6a30BOM YPOBHEMOHATHAMU PAaBUIBHOTO MHOTOYTOJIbHUKA,
OPUMEHATH (HOPMYJITY AJIS BBIYMCICHHUS YTIia IPAaBUIBHOTO N-YTOJIbHUKA.

OPUMEHSATH (YOPMYJIBI TUIOIIAAN, CTOPOHBI MPAaBIIILHOTO MHOTOYTOJIFHUKA, pajinyca
BIIMCAHHOW M OITMCAHHOM OKPYXHOCTH,

NPUMEHSTh (HOPMYJIBI ITTUHBI OKPYKHOCTH, IyTH OKPYKHOCTH, IJIOIAAN Kpyra 1
KpyTrOBOI'O CEKTOpa.

UCIIOJIB30BaTh CBOMCTBA U3MEPEHUS JJIMH, YTIIOB IIPU PELICHUU 3a/1a4 Ha HAXO0XKICHUE
JUTMHBI OTpE3Ka, PAyCHON MEPHI yria;

BBIYHCIIATH IUIOLIAIM TPEYTOIbHUKOB, ITPIMOYTOJIBHUKOB, TPANEIU, KPYTOB U CEKTOPOB;
BBIYHCIIATH JJIMHY OKPYXXHOCTH M JUIMHY JIyTH OKPY>KHOCTH;

BBIUNCIIATH IJIMHBI TMHEWHBIX JIEMEHTOB (PUTYp U UX YTJIbl, UCIIOJIb3Ys U3yUYEHHbBIE

bopMyIIBI.
B noBcegHeBHOI :KM3HU M NPU U3YYeHUH APYTHX NPeIMETOB:

pelmiaTh NPpAKTUYCCKHUC 3a/la4, CBA3AHHBIC C HAXO0XKACHUCM I'COMCTPUUCCKNUX BCIIMYINH.
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Yyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCH:

® BBIBOJUTH (hOPMYITy ISl BBIYMCICHUS yTIiIa IPAaBUIBHOTO N-YTOJIbHUKA U IPUMEHATH €€ B
IIPOLIECCE PEIICHUS 3a/1a4,
® [IPOBOJUTH JOKA3aTEIbCTBA TEOPEM O (OPMYII€ IUIOIIAN, CTOPOHBI IPABUIBHOTO
MHOI'OyTOJIbHUKA, paJuyca BIMCAHHOW U ONIMCAHHON OKPY>KHOCTH U CIEACTBUN U3 TEOPEM U
IIPUMEHATH UX IIPU PEUICHUM 3a/1a4,
e pelarh 33Ja4d Ha JOKa3aTebCTBO C UCIOJIb30BaHUEM (POPMYJI JTMHBI OKPYKHOCTH U
JUINHBI IYTH OKPY>KHOCTH, (popMyJ1 Tutomaaen ¢puryp.
J{BHKEHU.
Yyammiicst HAyYuTCsi:
* omnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMHU OTOOPAXKEHHUS TUIOCKOCTH Ha Ce0s U
JBUKCHMS,
* omepupoBaTh Ha OA30BOM YpOBHE MOHATUSMU OCEBOM U LIEHTPAJIbHON CUMMETPHH,
[apaJuIeJIbHOTO IIEPEHO0CA,I0BOPOTA,
*  pacro3HaBaTh BHUJIbI IBHKCHUH,
*  BBIIOJIHATH IOCTPOCHHUE JIBUKEHUN C IIOMOILBIO LIUPKYJIS U TMHEUKH, OCYLIECTBIIATh
npeobOpas3oBanue Guryp,
*  pacrmo3HaBaTh I10 YepTeXkaM, OCYLIECTBIATh Ipeodpa3zoBaHus GUIYp C IOMOLIbIO OCEBOM
Y LEHTPAJIbHOW CHUMMETPHUH, TAPAJLIEIBHOTO IIEPEHOCA U IIOBOPOTA.
Yyammiicst NOJY4UT BO3MOKHOCTb HAYYHMTbCSH:

® [IPUMEHATH CBOICTBA ABMKEHMS IIPU PELICHUN 33/1a4,
®  TIPUMEHSTH MOHATHUS: OCEBas U LIEHTPaJIbHAsi CHMMETPHS, TapaJuIeIbHbIN IepeHoc |
MOBOPOT IS PeIlIeHus 3aa4

IIpeamMeTHble  pe3yabTaTbl OCBOCHHsS  IUCLMIUIMHBI, IIOJHOCTBIO  COOTBETCTBYIOT
TpeOOBaHUSAM IPOTrPaMM JIJIsl CBEPCTHUKOB 0€3 HapyIIeHU! B pa3BUTHH.

COAEPXAHUE KYPCA

PaunonaabHbIe HEpaBeHCTBA H UX cucTeMbl (14 4)

JluHeliHbIE U KBaJIpaTHbIE HEPABEHCTBA (IOBTOPEHHUE).

PannonansHoe HepaBeHCTBO. METO MHTEPBAJIOB.

MHo>xecTBa 1 onepaluy HajJ HUMHU.

Cucrema HepaBeHCTB. PerieHne cucTeMbl HEPaBEHCTB.
Bekropsbl (7 4).

[TonsiTue BekTopa. AOCOIIOTHAS BEIMYMHA U HAIIpaBlIeHHE BEeKTOpa. PaBEeHCTBO BEKTOPOB.
CiioxeHue ¥ BBIYNTAaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YNCIIO.

JexapToBbl KOOPpAMHATHI (54).

Konnuneapusie BekTopbl. [Ipoekuus Ha ock. Pa3noxkeHne BekTOpa MO KOOPAMHATHBIM OCSM.
KoopauHatsl BEKTOPOB.

KBagpaTuunsie pynkoun (194)

Oynaknus. HezaBucumas nepemerHas. 3aBucumast nepemerntas. O6mactpb onpeneneHus PyHKITUH.
EcrectBennas o0mnacte omnpeneneHus Gynkuuu. O6nacts 3HaueHnid GyHkuu. O6aacte 3HaYSHUH
GyHKIHH.

Crioco6b1 3a1aHus PyHKIUH (QaHATUTHYECKHUH, TpapruuecKuil, TAOIUYHBINA, CIOBECHBIN).

CaoiicTBa QpyHKIMI (MOHOTOHHOCTb, OTPAHUYEHHOCTbD, BBIITYKJIOCTh, HAMOOJIbIIIEE U HAUMEHbILIEE
3HAYEeHHUs1, HETIPEPHIBHOCTB ).

15



Uccrenosanne dyukmuii: y=C, y=kx+m, y=kx?, y=k/x, y=Vx, y= |x|, y=ax?*+bx=c.

YeTHble M HedeTHbIE (PYHKLIMHU. ANTCOpUTM HUCCIeNOBaHMA (YHKIMHM Ha 4eTHOCThb. ['padukn
YETHOU ¥ HEYETHOU (yHKITUH.

CrenenHas QyHKIHMS C HaTypaJlbHbIM IIOKa3areseM, e€ cBoiictBa u rpaduk. CreneHHas GyHKUUs
C OTPULIATEIHHBIM LIEJIBIM ITOKa3aTesieM, e€ CBOMCTBA U TpaduK.

PanyonaneHoe ypaBHEeHME C JAByMs IlepeMeHHbIMM. Pemienue ypaBHeHus p(x;y) = O.
PaBHOCUIIbHBIE YpaBHEHMS ¢ ABYMs II€peMEHHbIMU. POpMyJia pacCTOSHUS MEXAY JABYMs TOUKaMU
KOOpAWHATHO# 11ockocT. ['paduk ypaBaenus (x —a)2 +(y —b)2 =r2 .Cucrema ypaBHEHHUI C ABYMS
nepeMeHHbIMH. Pemenue cuctemsl ypaBHeHuM. HepaBeHCTBa M CHCTEMBI HEPABEHCTB C IBYMs
IIEPEMEHHBIMH.

Mertonpl pemieHuss CUCTEM YpaBHEHUH (METOJ IOJCTaHOBKH, ajareOpauyeckoro ClIOXKEeHMs,
BBEJICHUS HOBBIX IIEPEMEHHBIX ). PABHOCUIIBHOCTD CUCTEM YPABHEHUH.

CucreMbl ypaBHEHHH KaK MAaTEMaTUYECKUE MOJICIIN PEATIBHBIX CUTYaLU.

Pemenne TpeyrojbHukosB (8 u).
CHHyC KOCHHYC M TaHI'€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PellieHue TpeyrojibHUKOB.
CooTHOIIEHNS MEX/1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKA.

Yucaosbie nociaeaoareabnoctu (10 v)

UucnoBas mocienoBaTelbHOCTh. (CrocoObl  3ajjaHMsl  YMCJIOBBIX  IOCJIEOBATEIbHOCTEN
(aHaTMTHYECKUIA, CIIOBECHBIN, PEKYPPEHTHBIH). CBOICTBA YHCIOBBIX MOCIEA0BATEIHLHOCTEH.

Apudmernueckas nporpeccus. @opmyna N —oro wieHa. opmynaa CyMMbl YI€HOB KOHEUHOMU
apudMeTHUecKoi mporpeccuu. XapakTepucTU4ecKoe CBONCTBO.

['eomerpuueckas nporpeccus. @opmyna N —oro wieHa. Popmysia CyMMbl WIEHOB KOHEYHOMN
reoMEeTPUUECKOM mporpeccuu. XapakTepucTuueckoe cBoMCTBO. IIporpeccuu u 6aHKOBCKUE PacyeThl.

IIpaBubHBIE MHOTOYTOIBHUKH (4 4).

[TpaBriIbHBIE MHOTOYTOJIBHUKH. [IJINHA OKPY>KHOCTH U IIJIOLIA/Ab KpyTa.

I'eomeTrpuueckue npeodpazoBanus (S 4).
ITonstue nerxenus. [lapanienbHblil IepeHOC U TOBOPOT.

DJeMeHThI NpuKIaaHoi MaTemaTuku ( 13 1)

KomOunatopusle 3agaun. [Ipasuno ymHoxxenusi. @akropuai. [lepecraHoBKH.

['pynnuposka unpopmaruu. O0mmii psa naHHbsix. KpatHocTh BapuaHThl u3MepeHus. TabauuHoe
npezcraBieHue uHpopmaruu. Yactorsl BapuanThl. ['paduueckoe mnpezacraBieHue HHGOPMAIHH.
[Tonuron pacnpenenenus naHHbIX. ['McropamMMa. YncioBble XapaKTEpUCTHUKU JTAHHBIX W3MEPEHUS
(pa3max, Moz, cpeliHee 3HaYCHHE).

BepositHocte.  CoObiTHE — (ciywaiiHoe, J1OCTOBEpHOE, HeBO3MOxkHoe).  Kiaccuueckas
BEpOSTHOCTHasA cxema. [IpotuBomnonoxkHsle coObiTusi. HecoBmecTuMble coObiTusa. BeposTHOCTh
CYMMBI JIBYX COOBITHI. BEposATHOCTH MPOTUBOITI0JIOKHOTO cOObITHS. CTaTHCTUYECKAs! yCTOMYUBOCTb.
Craructuyeckasi BEpOSITHOCTb.

HauvanbHble cBeieHHs 110 cTepeoMeTpuH (24)

Oo6o6marmee noropenne (15 4)

CIIOCOBbI OPTAHU3AIIMM OBYYEHUA

Opranuzanus u cojiepkaHue 00y4eHUs! MIKOIbHUKOB C 33JIepKKON NMCUXUYECKOTO PA3BUTHUS
BwMmecTe ¢ TeM, MpaKkTHKa MOKa3bIBAET, YTO OOYUCHHUE JIETeH C OTKIOHEHUSIMHU B PA3BUTHH COBMECTHO
C HOPMaJIbHO Pa3BUBAIOLIUMHUCS CBEPCTHUKAMH JIA€T XOPOUIHA 3((EeKT B OTHOLICHUN JTUYHOCTHOTO
Pa3BUTHS U COIMAIHM3AINN U TOH, M IPYTOil KAaTETOPHH YYAIIHXCS, a TAKXKE COOTBETCTBYET HOpMaM
MEXYHApOJHOTO TpaBa U POCCUHCKOrO 3aKOHOJAATENIbCTBA. TakuM 00pa3oM, MHTETPUPOBAHHOE
oOydeHHe neTell ¢ OTKIOHEHWSMH B DPa3BUTHU TPU COOTBETCTBYIOIIEM OOECIICYCHHU CIIEIYeT
NPU3HATh ONTUMAaJIbHON (OPMON OpraHu3aluK y4eOHO-BOCIUTATEIbHOrO mpouecca. OO0yuyeHue
JeTell ¢ OTKIOHGHUSIMH B Pa3BHTHH, HE3aBHCUMO OT (OPMBI OpTaHU3aIlMH CIICIUATBLHOTO
00pa3oBaHusl, JODKHO IPOBOJUTHCS B CTPOTOM COOTBETCTBUU C 3aKIIOUEHUSMHU COOTBETCTBYIOIIETO
neyeOHO-iporitakTuyeckoro  yupexxknenus w/mm [IMIIK o dopme oOydeHus wu
PEKOMEHI0BaHHBIMH 00pa30BaTeIbHBIMU TPOrPaMMaMHU.
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O6yuatomuecs ¢ 3I1P oOyvarorcs mo 6a30BbIM y4eOHHUKAM JIJIsi CBEPCTHUKOB, HE UMEIOIINX
OTPAaHWYCHUN 3JIOPOBBS, CO CHCHHAIBHBIMH, YYHTHIBAIONIUMH OCOOBIE 00pa3oBaTEIIbHBIE
NOTPEOHOCTH, NPUJIOKEHUSMU M JAUJAKTUYECKUMH  MarepuaiamMu  (IIPeuMYIIECTBEHHOE
MCIIOJIb30BAaHUE HATYPAJIbHON U WILTIOCTPATUBHON HATJISITHOCTH )

OcoOble  oOpazoBaTenbHble MOTpeOHOCTH oOyuarommxcs ¢ 3I[IP  oOycnoBnuBaroT
HEOOXOIMMOCTh  CIIEIHATIBHOTO 1M0A0Opa AMJAKTHYECKOTO0 MarepHaia, IpeuMYyIIeCTBEHHOE
HCIOJIb30BaHUE HATYPAJIbHOM U WILTIOCTPATUBHON HATJISAHOCTH.

CIIOCOBbI KOHTPOJIA

Bapuanr 7.1. npennonaraet, yto oOyuatomuiicsi ¢ 3[IP mosyuaer o6pazoBaHue, MOTHOCTHIO
COOTBCTCTBYIOIICC IO UTOIOBLIM AOCTMIKCHHUAM K MOMCHTY 3aBCPIICHUA O6y‘-ICHI/I$I 06pa303aHI/110
00yYaroNIMXCsl, HE MMEIOIIUX OTPaHHUYCHUI 110 BO3MOXKHOCTSIM 3/I0POBbSI, B T€ K€ CPOKU OOYUECHUS
(1 - 4 xmaccer).

Tpebosanuna Kk Kauecmey 00y4yeHus IKOJIBHUKOB C 33JEPHKKOH ICUXUYECKOIO PA3BUTHS.
TpeGoBanus K ypoBHIO moArotoBku neteii ¢ 3[1P cooTBeTCTBYIOT TpeOoBaHUSIM, IPEABABIIEMBIM K
yydamuMmcst 001meo0pazoBaTenbHON WKOEL. [Ipy BeIMOMTHEHNN 3TUX TpeOOBaHUH K 00s3aTeNbHOMY
YpOBHIO 00pa3oBaHus HEOOXOIUMO YUYHTHIBATh OCOOCHHOCTH pa3BuTus aererd ¢ 3IIP, a taike ux
BO3MO>XHOCTH B OBJIa/ICHUU 3HAHUSIMH, YMEHUSMHU, HaBbIKaMU 110 KaKIA0My IpenMery. [lapameTpbl
u3MepuTeneil y4eOHbIX JOCTM)KCHHUN Yy4allMxcsl IIKOJbl (IIKOJbI-uHTepHaTa) mana aerei ¢ 3I1P
aHaJIOTUYHBI ITapaMeTpam i ieTel, oOydaronuxcs B 001eoopa3oBaTenbHoi mkosie. KoHkpeTHsie
3aJaHusl, pa3pabaThIBAIOTCS IefaroraMM, paboTaloIUMU C JIeTbMHM, C Y4Y€TOM KIHWHHUKO-
ncuxoJiornueckux ocodenHoctei aereit ¢ 3[IP u ux BO3MOXHOCTEH B MOJIy4YCHUH OOpa3OBaHUS.
IlenecooOpa3HO NpHMEHEHUE 33JaHUN TECTOBOI'O XapakTepa ¢ BHIOOpOM OTBeTOB. B cBs3m ¢
HepocTaTkamMu namsatu jereil ¢ 3I[IP Tekymue mnpoBepkH OBIAJEHUS 3HAHUSMHU JOJDKHBI
POBOJIUTHCA Yallle, YeM B IIKOJIE OOIIEro Ha3HAuUeHHUs.

CnenuajbHble YCJOBHS TPOBEICHUS meKyuiell, HNPOME}CYMOYHOU W UMO2060U
ammecmayuu odydaomuxcs ¢ 3I1P Bxiarouaior:
e 0co0yto (hopMy opraHu3alu aTTecTaluy (B Majoi rpymnre, MHANBUAYAIbHYIO) C Y4ETOM
0c00BIX 00pa3zoBaTeIbHBIX NOTPEOHOCTEN M MHAMBU Y aTbHBIX 0cOOeHHOCTEH o0yuatomuxcs ¢ 3I1P;
® IPUBBIYHYIO OOCTAHOBKY B KJIacce (MPUCYTCTBHE CBOETO YUUTENls, HATUYNE MPUBBIYHBIX
JUIs 00yYaroMIMUXCsl MHECTHUECKUX OIOp: HATJISAHBIX CXeM, Ia0JIOHOB OOIIEro XoJa BBHIIOIHEHUS
3aJIaHHM ),
® TPHUCYTCTBHE B Hadaye pabOTHI ATara O0IIei OpraHu3any I TeIIbHOCTH;
® ATanNTUPOBAHUE HWHCTPYKIIMU C YYETOM OCOOBIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH U
UH/IMBUYaIbHBIX TpyIHOCTeH oOyuatormuxcs ¢ 311P:
— ympoiieHue (HOpPMYJTHUPOBOK MO TIpaMMATHYECKOMY M CEMaHTUYECKOMY
0 OpMIICHHUIO;
— YOpOIIEHHWE MHOTO3BEHBEBOW WHCTPYKIIMHM TIOCPEACTBOM JICJICHHS €€ Ha
KOPOTKHE CMBICIOBbIE €IMHHUIBI, 3aJalollMe IO0A3TAHOCTh (TOIIAroBOCTh)
BBITTOJTHEHUSI 33 /IaHHS,;
— B JIONIOJTHEHHE K MMChbMEHHOW MHCTPYKIINH K 33JJaHHIO, TIPH HEOOXOAUMOCTH, OHA
JIOTIOJTHUTEIBHO MPOYMUTHIBACTCS TEJAaroroM BCIyX B MEIJIEHHOM TEMIE C
YETKUMU CMBICIIOBBIMH aKI[EHTAMH;
® 1IpU HEOOXOAMMOCTH aAANTUPOBAHKE TEKCTA 3aJaHHsI C yUETOM 0COOBIX 00pa30BaTEIbHBIX
noTpeOHOCTEH W MHIMBUAYAIBHBIX TpyaHocTel oOyuatomuxcs ¢ 3[IP (6onee xpynHbiili mpudr,
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YeTKOe OTIPaHUYEHHUE OJHOTO 33JaHUs OT APYroro; YIpolieHue (HOpMyITUPOBOK 3aJaHUS TI0
rpaMMaTHYECKOMY M CEMaHTHYECKOMY O(OPMIICHHIO U JIp.);

® [IpU HEOOXOIUMOCTH MPeAOCTaBICHUE TUPPEPEeHIIPOBAHHON TIOMOIIN: CTUMYJIUPYIOLIEH
(omoOpeHue, SMOLMOHANbHAs — HOJNJEPXKKA), OpraHMu3ylolled  (IIpUBJICUYEHHUE  BHUMAaHUS,
KOHILICHTPUPOBAaHUE Ha BBINOJHEHUU PaOOThI, HAIOMUHAHHE O HEOOXOAUMOCTH CaMOIPOBEPKH),
HaNpaBJIsAOLIEH (IIOBTOPEHUE U Pa3bsCHEHUE NHCTPYKLMHU K 3a/1aHUIO);

® YyBEIMYCHHE BPEMEHU Ha BBINOJIHEHHUE 33 JaHUA;

® BO3MOXXHOCTb OpraHM3allMM KOpoTkoro mnepepsiBa (10-15 MuH) nmpu HapacTaHuM B
HOBEJCHUU peOCHKA MPOSBICHUN YTOMJICHUS, UCTOLLICHMS,;

® HEJIONYCTUMBIMU SBJISIFOTCS HEraTHUBHBIE PEaKUUU CO CTOPOHBI IEJarora, Co3JaHue
CUTYAIHii, TPUBOIAIIMX K SMOLIMOHATIHHOMY TPaBMUPOBAHHIO peOeHKa.

YUEBHO-TEMATHYECKHH ILTAH IO AJITEBPE

No Ha3Baunue pa3aena, TeMbl Ko.1-Bo OcCHOBHBIE€ BHIBI
ypoka 4acoB yY4eOHOI e TeJJbHOCTH
PannoHanbHbIE HEPABEHCTBA M UX 14
CHCTEeMBI.
1-2 YucnoBble HEPABEHCTBA 2 JIuneiiHOe HEPaBEHCTBO,
pelieHrne Hepa-BEeHCTB,
3 OcCHOBHBIE CBOWCTBA YMCIIOBBIX 1 CHCTEM HEPABEHCTB,
HCPABCHCTB. PaBHOCHIIBHBIE
HepaBeHCTBa. Penenue
HEPABEHCTB Ha YHCIIOBOU
IPSIMOiA.
4 Konmponvnaa paboma Nel ( 6xoonoii 1 | Konmpons
KOHmMpOb ) npuooOpemeHHbvIX 3HAHUIL.
5-6 CrnoxeHue 1 yMHOKEHHUE YNCIIOBBIX 2 | ®opmynaMpoBaTh CBOWCTBA
HepaBeHCTB. OLieHNBaHNE 3HAYEHUN YHCIIOBBIX HEPABEHCTB, WJI-
BBIPAKECHUI. JIOCTPUPOBATh UX HA
KOOPAMHATHOU MPSAMOH,
JT0Ka3bIBaTh
anredpanvyecku; IpUMEHATh
CBOMCTBA HEPABEHCTB NIpU
pELIeHNH 3a1a4.
7 HepaBeHcTBO ¢ 01HOM NTEpEMEHHOM. 1 | JluneitHOE€ HEPABEHCTRO,
peleHe Hepa-BeHCTB.
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8-10

PelreHre nuHENHBIX HEPABEHCTB C
OJHOU nepemMeHHou. Yucnoseie
IIPOMEXKYTKH

11-13

CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

Pemare nuHelinbie
HEpaBEHCTBA. 3aNUChIBATh
pelIeHus: HEPaBEHCTB U UX
CHUCTEM B BHJIC YMCIIOBBIX
IIPOMEKYTKOB,
00beAMHEHNUS, TIEPECEUCHUS
YHUCJIOBBIX IPOMEXKYTKOB.
Pemats cucremy
HEPABEHCTB C OJJHOM
nepeMeHHoi. O1eHuBaTh
3HAQUYECHHE BBIPAKECHUSI.
N3o6paxats HA
KOOPJIMHATHOM IIPSIMOi1
3a/1aHHbIE HEPABEHCTBAMU
YHUCJIOBBIE TPOMEKYTKH.

14

Konmponvnasa paboma Ne2 no meme
«Hepasencmeay.

Koumponw
npuUoOdpemeHHbIX 3HAHUIL.

KBaapaTuunas ¢gpynkuus

19

15-16

[ToBTOpPEHME U pacIIMPEHHUE CBEACHHH O
byHKIUH.

17-18

CaoiicTBa (QyHKIMH.

19

[Toctpoenue rpaduka pynkun y=kf(x)

20-21

[Toctpoenue rpadukoB GpyHKINN
y=f(x)+b u y=f(x+a).

22-25

KBanpatuunas ¢pynkuus, ee rpaduk u
CBOMCTBa

OnuceIBaTh NOHATHE
(GYHKIMY KaK paBuJa,
YCTaHaBJIMBAIOLIETO CBA3b
MEXy JIEMEHTaMH JIBYX
MHOJKECTB.
dopMyIHpoBaTh:
OTIpeIeIICHUS: HYJIS
(YHKIMK; TPOMEKYTKOB
3HAaKOMOCTOSTHCTBA
byHKIMY; QYHKINH,
BO3pacTaroIICi
(yObIBaromeii) Ha
MHO’KECTBE; KBaIpPATUYHOU
(GYyHKIMU; KBaZpaTHOTO
HEpPABEHCTBA; CBOMCTBA
KBaJIpaTUYHON (QYyHKIINH;
MpaBHJIa TOCTPOCHUS
rpaduKoB QyHKLHI C
MTOMOIIIBIO TTPE0OpPa30BaAHUIA
Brza g(x) =g(x) + b; g(x) =
g(x +a); g(x)=k g(x).
Crpouts rpadpuk
KBaJ[PaTUIHOHN (DYHKITHH.
Ilo rpaduky KBagpaTUUHON
(yHKIIUY ONUCKHIBATDH €€
CBOMCTBA.

26

Koumponvnasa paooma Ne3 no meme
«Keaopamuunaa pynxkyusny.

Konmponyo
npuodpemeHHbIX 3HAHUIL
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27-29 Pemenne kBagpaTUUYHBIX HEPABEHCTB. 3 Pemarot npocteie
- HEJIMHEUHBIE CUCTEMBI
30-32 CucreMbl ypaBHEHUH € ABYMS 3 ypABHEHHA JBYX TIepe-
T1CpCMCHHBIMH. MEHHBIX Pa3JINYHBIMU
METO/1aMH, COCTABIIATh
MaTeMaTHYeCKUe MOJEIH
peanbHBIX CUTYaluil U
paboTar0ThC COCTABICHHON
MO/IEIBIO.
33 Konumponvnas paboma No4 1 Ilpumensrom u
(npomerrcymounwliit KOHMpPOb) 0000walom nosyuenHnvle
3HAHUA .
DJIeMEHThI NPUKJIATHON MaTeMaTHKH. 13
34-35 MareMatnueckoe MOICIIMPOBaHNE. 2 Pemarot npocreiinme
KOMOWHATOPHBIC 33/1a4H,
36-37 [IporieHTHBIE pacyeTHhl. 2 PACCMATPHBAS IEPEBO
38 AOGCOIIOTHAS M OTHOCUTEIbHAS 1 | BOSMOXHBIX BADHAHTOB,
HOTPELTHOCTH. npaBuio yMH lIpumenstor
CTaTUCTHUYECKUE METO/IbI
39-40 OcHoBHbIE MpaBUiia KOMOUHATOPUKH. 2 00paboTku nHopMmaIuu,
. YHCIIOBbIE XapaKTEPUCTHKHU
41 YacroTa 1 BEpOATHOCTH CIIy4alHOTO 1 HH(OPMAITHH; yKA3BIBAOT
COOBITHS. 00N PsiT TAaHHBIX
42-43 Kiaccuueckoe onpenenenue 2 MSMCPCHIH, HANMCHDIYIO
BEPOATHOCTH. 1 HauOOoJIbIIIYI0 BapUAHTHI,
OTIPEIENIAIOT KPATHOCTD
44-45 HavanpHble cBeIeHUS O CTATUCTUKH. 2 BApUAHTHI, MPOLIEHTHYIO

4acToTy, CTPOSIT
MHOT'OYTOJIbHUK
IPOLIEHTHBIX
yactoT.Ilpumenstor
KJIACCUYECKYIO
BEPOSITHOCTHYIO CXEMY,
KJIACCUYECKOE OIpeieTICHUuE
BEPOSITHOCTH, TIOHSATHS
cirydaifHoe coObITHE,
HECOBMECTHBIE COOBITHS,
COOBITHS,
MIPOTHBOIOJIOKHBIE
JTAHHOMY COOBITHUIO ITPH
pelLIeHNH 3a1au.
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46 Koumponvnasa paboma Ne5 no meme 1 Konumponw
«Inemenmovl npuKIaOHOU npuodpemeHHbIX 3HAHUIL.
Mamemamuxkuy.
Yuci0BbIe M0OCI€10BATEIbHOCTH. 10
47 HucnoBble OCIEN0BATENBHOCTH. 1 [IpumensroT onpeaeieHue
u (Qopmyiy n-ro 4ieHa
48-49 Apudmerrdeckast Iporpeccus. 2 apu(hMETHIECKOM
nporpeccuu, Gopmyiy
50-51 CymMa N-TiepBbIX YWICHOB 2 CYMMBbI 4ICHOB KOHEUYHOI
apu(MeTHYECcKOi Mporpeccuu. apudmeTuyecKoit
porpeccum,
52-53 I'eomerpuueckas nmporpeccus. 2 XapaKTepPUCTHYECKOe
CBOMCTBO apupMeTHUUECKON
54 CyMMa n-niepBbIX YJICHOB 1 nporpeccur. [IpuMeHsoT
Tre€OMETPUUYECKOM MPOTPECCUHU. ompeneneHue u hopmyiy
N-ro 4ieHa
55 Cymma 0eCKOHEYHOH TeOMETPUYECKOM 1 reOMeTPHYECKOMH
MIPOrPeCcCuu, y KOTOPOil 3HAMEHATENb nporpeccuu,popmyny
MenbIe 1. CYMMBI 4WJICHOB KOHEUYHON
reOMeTPUUECKOM
poTpeccum,
XapaKTePUCTHUECKOE
CBOMCTBO T€OMETPUYECKOMN
IPOTPECCUU NPH PEIICHUH
3aJ1a4.
56 Konmponvnaa paboma Neb no meme 1 Konmpons
«Yucnoewle nocnedosamenvHocmuy npuUOOpemenHbIX 3HAHUIL.
Oo6o0marmniee NOBTOPEeHNE 12
57-64 VYpaxHeHus Uil IOBTOPEHUS Kypca 8

anreOpsbl.

Pemator HepaBeHCTBA
Y CUCTEMBI.

BreimoaHsitor
npeoOpa3oBaHUs
HEPABEHCTB, UCTIONB3Y S
pa3IMuHbIE CITIOCOObI
(popmyibl
COKpPAIIEHHOTO
YMHOKEHUS; Pa3I0KEHUE
KBaJIPaTHOTO TPEXUJICHA
Ha JINHEUHBIE
MHO>KUTEJIH; COKpaIeHUE
npobeit; nercTBus ¢
anreOpanyecKuMu
JTPOOSMH. )
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65

Koumponvnas paboma Ne7 (umozosas)

Konmpons
npuodpemeHHbIX 3HAHUIL.

66-68

YnpaxxHeHus 15 IOBTOPEHHS Kypca
anreopsol.

IToBTOpUTH, 3aKpENIUTD U
0000IIUTH OCHOBHBIE
3HAHUS, YMEHMUS,
II0JIy4EHHBbIE B 9 Kiacce.
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YYEBHO-TEMATHUYECKHWH IIAH 11O TEOMETPUHA

Ne
ypokxa

Ha3Banmue pa3aena, TeMbl

Koa-Bo
4acoB

OcHOBHBIE BHIBI
yueOHOMH JesiTeIbHOCTH

Pemienue

TPeYrojbHUKOB

1

Tpuronomerpuyeckue QyHKIHUH yTia OT
0° o 180°

TeopeMa KOCHHYCOB

Teopema cuHYyCOB.

Pemenne TpeyroibHUKOB.

6-7

@opMyIIbl ULl HAXO0XKACHUS TUIOAIN
TPEYTOJIbHUKA.

®opMyIHpPOBATH:
ONpeJIeTICHUs CUHYCA,
KOCHHYCa, TAHT€HCA,
KOTaHreHca yria ot 0°
10180°. dopmynupoBatTh
OCHOBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO.
DopMyIMpPOBATE TEOPEMBI:
CHUHYCOB, KOCUHYCOB,
CJIE/ICTBHS U3 TEOPEMBI
KOCHHYCOB U CUHYCOB O
IUJIOLIAY ONIMCAHHOTO
MHOT'OYT'OJIbHUKA.
3anuceiBaTh GOPMYITBI IS
HAaxO0’KJICHHUS IUIOLIAIH
TPEYTOJIbHUKA, PAINYCOB
BIIMCAHHOW U OIMCAHHOMN
OKPYHOCTEH
TpeyroubHuKa. [IpumeHsaTh
M3Y4EHHBIE ONIPEIEIICHHUS,
TeopeMbI U (POPMYIIBI K
PELIEHUIO TPOCTEUIINX
3a/1a4.

Koumponvnasa paooma Nel no meme
«Pewenue mpey2onbHuKoe».

Konmponyo
npuodpemeHHbIX 3HaAHUIL.

HpaBI/IJIbeIe MHOI'0OYIroJbHHKH

9-10 IIpaBriIbHBIE MHOTOYTOJIBHUKHU U UX
CBOMCTBA.
11 JlnnHa okpyxHocTy. [Imomans kpyra.

[TosicHATB, YTO Tako€ LIEHTP
U LIEHTPaJIbHBIN yToJ
MPaBUIILHOTO
MHOTOYTOJIbHUKA, CEKTOp U
CEerMeHT Kpyra.
DopMyIHpOBATH:
onpeieJIeHue MPaBUIbLHOTO
MHOI'OYT'OJIbHHKA; CBOMCTBA
MPaBUIILHOTO

3anuceiBaTh (HOPMYIIBI
JUTMHBI TyTH, TJI0IAU
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CeKTOopa, GOpMyJIbI TS
HAaXOXJEHUS paINyCOB
BIIMCAaHHOM U OIMMCaHHOM
OKPYXHOCTEH MPaBUILHOTO
MHOT'OYTOJIbHHUKA.

12

Koumponvnasa paooma Ne2 no meme
«llpasunvnvle MHO20Y201TbHUKU Y.

Konmponys
npuUOdpemeHHbIX 3HAHUIL

JdekapToBbl KOOPAMHATHI.

13

Paccrosinre Mex 1y AByMs TOUKaMHU C
3aJJaHHBIMU KOOPIMHATAMHU.
Koopaunatsl cepeiuHbl oTpe3Ka.

14

VYpaBHenue purypsl. Y paBHEeHUE
OKPY’KHOCTH.

15

YpaBHEeHHE PSMOIA.

16

VYrnoBoii ko3 GunreHT npaMoit.

OnuceBaTh
MPSIMOYTOJIBHYIO CHCTEMY
KOOpPJIMHAT.
DopMynUpPOBaTH:
oTpeJieJICHUEe ypaBHEHUS
¢burypsl, He0OX0AUMOE U
JIOCTAaTOYHOE YCIOBUS
napajieIbHOCTH JIBYX
IPSIMBIX.

3anuceIBaTh GOPMYIIBI
pPacCTOSTHUS MEXKTY TBYMS
TOYKaMH, KOOPIUHAT
CEpEeIMHBI OTPE3Ka.

[IpuMeHATH U3y4yeHHbIE
OINpEIEICHUS, TEOPEMBI U
(opMyIIBI K PELICHUIO
MPOCTEUIINX 3a]1a4.

17

Konmponvnaa paboma Ne3 no meme
«/lekapmoewl Koopounamal.

Konumponw
npuodpemeHHbIX 3HAHUIL.

BekTopsl.

18

[TonsiTue BexTopa.

19

KOOleI/IHaTBI BCKTOpA.

20-21

CroXeHHE U BBIUNTAHHUE BCKTOPOB.

22

YMHOKEHUE BEKTOpa Ha YUCIIO.

23

CxansipHOE ITPOH3BE/ICHHE BEKTOPOB.

NnmroctpupoBath MOHSTHE
BEKTOpa.

DopMynUpOBaTH:
oTpeeNeHus: MOTyJIs
BEKTOPA, KOJUIMHEAPHBIX
BEKTOPOB, PaBHBIX
BEKTOPOB, KOOPJIUHAT
BEKTOpPA, CYMMBI BEKTOPOB,
Pa3HOCTH BEKTOPOB,
IIPOTUBOITOJIOKHBIX
BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YHCJIO,
CKaJISIPHOTO TIPOU3BEICHUS
BEKTOPOB. [[puMeHsTH
HU3Y4YCHHBIC OIIPCACIICHU,
TEOpEeMBbI U HOPMYJIBI K
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PELICHUIO TPOCTEUIINX
3a1a4.

24

Konmponvnas paboma Ned no meme
«Bexmopov)

Konmponyo
npuodpemeHHbIX 3HAHUIL.

I'eomeTpnueckne npeodpazoBaHus

25

JBurxenue. [lapannenbHblil nepeHoc.

26

OceBas cummetpus. LlenTpanbHas
CUMMETPHSL.

27

[ToBoporT.

28

I'omoterus. [Tonobue duryp.

[TpuBOIUTH TIPUMEPHI
npeoOpazoBanus Guryp.

OnuceiBaTh
npeoOpa3zoBanus GUryp:
HapajuIeIbHbIN IIEPEHOC,
oceBast

CUMMETpHUs, LEHTpaJIbHAas
CUMMETpPHUS, IOBOPOT,
rOMOTETHS1, OoJI00He.

DopMyIUpPOBaTH:
oTpeeNeHus: ABMKCHUS;

paBHBIX PUTYD; TOUEK,
CUMMETPUIHBIX

OTHOCHTEJIBHO NPSIMO;
TOYEK, CHMMETPHUYHBIX
OTHOCHUTEJIBHO TOUYKH;

¢burypsl, UMeIOLIEH 0Ch
CUMMETpPUH; QUTYDBI,
MMEIOIIEH LIEHTP
CUMMETPUH; TTOA00HBIX
duryp;

CBOICTBa: IBUKEHUS,
napajuiesIbHOTO MepeHoca,
OCEBOM CUMMETPHH,

LIeHTpaHLHOP'I CUMMCTpPUH,
IIOBOpPOTa, TOMOTCTHH.

29

Konmponvnas paboma Ne5 no meme
«I'eomempuueckue npeodpazosanusny.

Konmponyo
npuodpemeHHbIX 3HAHUIL.

HavanbHble cBeleHHS 110 CTEPEOMEeTPHUH

30

IIpsimas npusma. [Iupamuna.

31

HMununaap. Konyc. [ap.

OOBACHATD, UTO TAKOE
MHOTOTPaHHUK, €r0 TPaHH,
pedpa, BepUINHBI,
JHMaroHaIt, KaKou
MHOTOTPaHHHUK Ha3bIBACTCS
BBIITYKJIBIM, YTO TaKOE N-
yroJjibHast pu3mMa, ee
OCHOBaHUs1, OOKOBBIE TPaHU
u 60KOBBIE pedpa, Kakas
pHU3Ma Ha3bIBAETCS
MPSAMON U Kakas

25




HaAKJIOHHOMH, YTO TaKoe
BbICOTA MMPU3MBbI, KaKast
Mpr3Ma Ha3bIBACTCS
MapajuIeIenuIeIOM U
KaKoM Mapasuiesienuie

Ha3bIBaeTCs

IPSIMOYTOJIBHBIM.

IToBTOpEHUE M cUCTEMATH3ALUSA Y4e€OHOTO

MaTepuaJa

32 [ToBTOpEHME M CHCTEMATH3ALIUS

y4eOHOro MaTepuana.

33 Konmponvnaa paboma Neb (umozoean) Konmpons
npuoOdpemeHHbIX 3HAHUIL.

34 [ToBTOpEHME M CHCTEMATH3ALIUS

yqeGHoro mMarepuajia.

26
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