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IosicHuTeNLHAA 3aNIUCKA

Pabouas mporpamma 1o MaremMatuke (anredpe u reoMeTpur) paspaboraHa st OOydeHHS B
7- 9 «Kimaccax MYHHIMITATBHOTO o0Opa3oBarenbHOro yupexknaeHuss CapaeBckas CpemHsis
o0ureo0pa3oBarebHas MIKOJIa C y4eTOM:
— HOPMAaTHUBHO-TIPABOBBIX JIOKYMEHTOB:
e  depepanpHOro 3aKoHa «O0 obpazoBanuu B Poccutickoit denepamum» ot 29.12.2012 Neo
273-D3;
e [locranosieHus [’ 1aBHOTO rocyapCTBEHHOIO CAHUTAPHOIO Bpaya Poccuiickon
@denepanun ot 28.09.2020 r. N 28 "OO6 yrBepxknennu canutapubix npasui CII 2.4,
3648-20 « CaHuTapHO-3MUACMHUOJIOTHYECKUE TPEOOBAHUS K OPTaHU3aLUSIM BOCIIMTAHUS
¥ 00y4YeHUs, OTABIXA U 03JOPOBIICHUS JAETEH U MOJIOICKI)

e  OcHoBHOI 00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 0011ero oopasopanus MOY
Capaesckas COILI.
e  VYuebnoro mana MOY Capaesckast COIL na 2023-2024 y4eOHbIii TOA
— TpeOOBaHMi K YPOBHIO MOATOTOBKHM yJaluxcs /-9 Kiaccos,;
— TO3HABaTEJIbHBIX HHTEPECOB YUAIINXCS.
[Ipu BBIOOpE CHCTEMBbI O0Y4YeHHSI U Yy4eOHO-METOJAMYECKOTO KOMILJIEKCa MO MpeaAMeTy AJis
peanuzanuu pabouer mporpaMmbl YYUTHIBAIHUCH:
— cootBercTtBre YMK BO3pacTHBIM U ICHUXOJIOTHYECKUM OCOOCHHOCTSM YUaIlIuXcs;
— COOTHECEHHOCTH C COJIEPKAHUEM TOCYJAPCTBEHHON UTOIMOBOM aTTECTALNY;
— 3aBepUIEHHOCTh Y4eOHOM JINHUU;
— 00ecre4eHHOCTh 00Pa30BaATEIBLHOTO YUPEKICHUS yUeOHUKAMU
— BOCHHUTATEJIbHbIE BO3MOKHOCTH IIPOrPAMMBI OTPAKEHBI B IIJIAHUPYEMBIX JINYHOCTHBIX
pe3yabpTaTax U3ydeHus yueOHOro nmpeaMera.

Hcnonvzyemotiit YMK

Y4yeOHUKH YyeOHbIe MOCOOUS MeToan4yeckne nmocoous
Anrebpa. 7 kiacc. MakapbrueB | Jugaktudeckue MaTepuainsl 1o | YueOHO-METOJUYECKOoe
I0.H., Munaiok H.I' Hemikos anrebpe. JL.M. 3BaBuu, H.B. | mocoGue «Paboune
K.H., CyBoposa C.b. — M.: IbpsikoHoBa. — M.: DK3aMeH, | IpOrpaMMbI»
[Tpocsemenne, 2019. 2019 Macmakosa I''M., Munmgok

H.I'. - M.: BAKO, 2017.
[Toypounsle pa3paboTKu 1O
anrebpe 7 kmacc. AH.
Pypyxkun, I'.B. JIynenko, 1. A.
Macnennukosa. — M.: BAKO
2017.

IIpumMepHBIE TPOrpaMMBI 1O
y4eOHBIM TIpeIMeTaM
Maremarunka 5 — 9 knaccsl. 3-¢
n3nanue. — M.: [Ipocseuienue

2016.
Anrebpa. 8 kiacc. FO.H. Junaktuueckue MaTepuabl 10 | YUeOHO-METOIUYeCcKoe
MakapsrueB, H.I'. Munmtok u  |anrebpe 8 kiacc. JI.M. 3BaBuuy, | mocobue «Paboune
ap. Iox pen. C.A. H.B. [lpaxkoHoBa. —  M.: | mporpammsI»
TengxkoBckoro. - M.: Dk3ameHn, 2019. Macmakosa [I''M., Munmgiok
ITpocsemenue, 2019. Hunaktuaeckue marepuansl o | H.I'. — M.: BAKO, 2017.

anrebpe mns 8 wmacca / B.U. | [loypounsie pa3paboTku mo




Koxos, IJ.H. Makapsbrues,
HIT. MuHIIoK. — M.:
[Ipoceeunienue, 2018.

anredpe 8 kmacc. A.H.
Pypyxun, I'.B. Jlynenko, 1. A.
Macnennukosa. — M.: BAKO
2017.

IIpumepHble NPOrpaMMBI 11O
y4eOHBIM npeaMeTam
Maremaruka 5 — 9 kiaccel. 3-e

m3nanue. — M.: IIpocBelenue
2016.

Aunrebpa. 9xmacc. FO.H.
Makaperues, H.I'. Munt0k 1
np. Ilox pen. C.A.
TenskoBckoro. - M.:
IIpocsemenue, 2019.

JlunakTruueckue Marepuaibl 10
anrebpe 8 kmacc. JL.U. 3BaBuy,
H.B. [psxonoBa. — M.:
Oxk3amen, 2018.
JlugakTrueckre MaTepuaibl 1Mo
anrebpe mns 8 kimacca / B.W.
Koxos, HKO.H. Makapsiues,
HI. MuHIIOK. - M.:
[Ipocsemenue, 2018.

Y4eOHO-METOAUUECKOE

rnocoodue «Paboune
IPOTrpaMMBbI»
Macmakoa I'M., Munmgwok

H.I'. — M.: BAKO, 2017.
[Toypounsle pa3paboTKH 110
anrebpe 8 ximacc. A.H.
Pypyxun, I'.B. Jlynenko, 1. A.
Macnennukosa. — M.: BAKO
2017.

[IpumepHBIE TPOrpaMMBI IO
y4eOHBIM peaMeTam
Maremaruka 5 — 9 knaccel. 3-e

n3ganue. — M.: IIpocBemenne
2016.

I'eomerpus 7-9. JI. C.
AranacsH, B. @. bByry3os u nip.
— M.: IIpoceemenue, 2020.

PaGouas Terpaap mo
reomerpuu. 8 knacc. JI.C
Aranacsn, FO.A. I'ma3kos. —
M.: Ox3amen, 2019.

COOpHHK TECTOBBIX 3aJIaHUM
JUTSE TEMATHYECKOTO KOHTPOJISL.
I'eomerpus. 7-9 knace. T.M.
Mumenko, A./l. biuHkoB. —
M.: Dx3amen, 2017.
Juarnoctuueckue TECTHI.
l'eomerpus. 7-9 xmacc. T.M.
Mumenko, A.Jl. baunkoB. —
M.: Dx3amen, 2018.

l'aBpunosa H.®. Iloypounsie
pa3paboTKu MO TeoMeTpuu. 8
kaacc. — M.: BAKO, 2017.

CornacHo ®enepanpHoMy 0Oa3McCHOMY y4yeOHOMY IUIaHY JJIs

o0pa3oBaTenbHBIX

yupexxenuit Poccuiickoit ®enepauuu s 0043aTENbHOTO HW3YYEHHsS MAaTeMaTUKM Ha JTare

OCHOBHOT'O 00111ero 00pa3oBaHMs OTBOAUTCS:

B 7 kinacce He MeHee 170 yacoB u3 pacuéra 5 yacoB B Hezento. CoryacHo yyeOHoMy miiany MOY

Capaesckas COIII

Ha M3y4YCHHE MaTE€MaTUKW OTBOAUTCA 5 4YacOB B HENETIO IUIOC 1 Hac w3

IIKOJIPHOTO KOMIIOHEHTa, UTOT0 6 4YacoB, MPH MPOJODKUTEIBHOCTH ydyeOHOTO Toja 34 Hemenu.

Bcero 204 gaca B roj, mpu 3TOM Ha U3y4eHue anreOpsl - 4 4aca B Hepeno anreopbi( urorol36 yacos

B T'0J1), Ha U3yUYCHHE T€OMETPHH -2 Yaca B HeZeI0 (MTOro 68 4acoB B rof);

B 8 Kiacce He MeHee 170 yacoB u3 pacuéra 5 yacoB B Heneno. CoracHo yyeOHomy mianHy MOY

Capaesckas COLI

Ha H3YUYCHUC MATCMATUKU OTBOJUTCA 5 4acoB B HEACIIO ILIIOC 1 vac u3

IIKOJBHOT'O KOMIIOHCHTA, HTOI'O 6 qacCcoB, IpU MPOAOJIKUTCIIBHOCTU yqe6H0ro roaga 34 HCACIIN.




Bcero 204 gaca B rox.; Ha anredpy -119 gacos (1 momyroaue — 4 yaca B Henemnto, 2 moxyroaue — 3
yaca B HEJIEINIO,), Ha reoMeTpuio — 85 yacoB (1 monyroaue — 2 yaca B HeJento, 2 mojyrogaue — 3 yaca
B HEJIEIIO);

B 9 knacce He MeHee 170 yacoB u3 pacuéra 5 yacoB B Heneno. CornacHo yuyeOHomy miany MOY
CapaeBckass COIIl  Ha u3ydyeHHe MaTeMaTUKH OTBOJUTCS 5 4YacoB B HeIENto IUloc 1 dac wu3
MIKOJIBHOTO KOMIIOHEHTa, MTOTO 6 YacoB, MpPU MPOIOJDKUTENBHOCTH y4eOHOro roaa 34 Henmenw.
Bcero 204 gaca B roji, mpu 3TOM Ha U3ydeHue areOpsl - 4 yaca B Hepenmo anreOopbi( utorol36 yacos
B I0Jl), HA U3y4YCHUE FCOMETPHUU -2 Yaca B HeJIeNo (UTOro 68 4yacoB B Toj1)

Pasznea 1. Ilnanupyemsie pe3yJibTaThl H3yYeHUs] Y4eOHOI 0 IpeaAMeTa

Jluunocmmuuie pe3ynromanivl

— TaTPUOTHU3M, yBaxKeHHE K OTEUecTBY, K IPOIUIOMY M HACTOSAILIEMY MHOTOHAIIMOHAIBHOTO
Hapona PoccuM, 4yBCTBO OTBETCTBEHHOCTM M joira nepen PonuHoi; TrOTOBHOCTh U
CIOCOOHOCTH 00YYArONIMXCS K CAMOPA3BUTHIO M CAMOOOPA30BAHHMIO HA OCHOBE MOTHBAITUH K
00y4YEeHHIO U MIO3HAHUIO;

— TOTOBHOCTb U CHOCOOHOCTh OCO3HAHHOMY BBIOOpY M IOCTPOEHHUIO JalibHeHIei
WH/IMBUYAIbHON TPaeKTOpHH 00pazoBaHMs Ha 0a3e OPUEHTHPOBKH B MHUpE mpodeccuii u
poeCCHOHANIBHBIX MPEINOYTEHUH, C YUeTOM YCTOMUYMBBIX IO3HABATENIbHBIX HMHTEPECOB;
¢dbopMHpOBaHHE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOI'O TIOBEACHHUS, OCO3HAHHOTO W
OTBETCTBEHHOI'0 OTHOLIEHUS K COOCTBEHHBIM MOCTYIIKAaM; 3HAHWE OCHOBHBIX HOPM MOpaJy,
HPaBCTBEHHBIX, JYXOBHBIX UICAJIOB;

— c(hOpMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOMICHUS K YUYCHHIO; YBAKUTEIHHOTO OTHOMICHHUS K
TPYAY, HAIMYHUE ONbITa YYAaCTHsI B COLUAIBHO 3HAYMMOM TPYIIE;

— c(hOPMHPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH M OOIIECTBEHHOW IPAKTHKH, OCO3HAHHOE, YBAXKUTEIHHOE W
N00OpO’KeNnaTeIbHOe OTHOIIEHHE K JIPYrOMY 4YeJOBEKY, TOTOBHOCTh M CIIOCOOHOCTb BECTH
JMAJIOT ¢ APYTUMH JIFOJBMHU M IOCTUTATh B HEM B3aUMOIIOHHMAaHHUS;

— OCBOCHHOCTPH COIMATBHBIX HOPM, TIPABUII TOBEICHHS,;

— ydJacTue B IIKOJFHOM CaMOYIPABJICHWU W OOIIECTBEHHOH KM3HM B Tpeeiax BO3PACTHBIX
KOMIIETEHIIMN ((pOopMUpOBaHME TOTOBHOCTM K YYacTHUIO B IIPOLECCE YIOPSIOYCHUS
COLIMAJIBHBIX CBSI3€M M OTHOIIEHUI, B KOTOpPbIE BKIIOYEHBI U KOTOpbIE (OPMHUPYIOT CaMU
yyammecsi; BKIIOYEHHOCTh B HEMOCPEIACTBEHHOE TPaXTAHCKOE y4yacTHe, TOTOBHOCTh
y4acTBOBaTh B JKU3HEAEATENIBHOCTH IOAPOCTKOBOIO OOIIECTBEHHOIO OOBEIUHEHUS,
IIPOTYKTUBHO B3aUMOJEHCTBYIOLIETO ¢ COLMAIIBHON CPEON;

— WHTEpHOpH3alWs  I[EHHOCTEH  CO3MIATeNbHOTO  OTHOUICHHMS K OKpY)Karomlleu
JeUCTBUTENBHOCTH, 1IEHHOCTEH COIMaJbHOIO TBOPYECTBA, LIEHHOCTH MPOJYKTHBHOMN
OpTraHU3allill COBMECTHOW JESATEIBHOCTH, CaMOpeajH3allid B TPYIIE W OpraHU3aluH,
LEHHOCTH <«JPYroro» Kak paBHONPABHOTO NapTHepa, (OPMUPOBAHHE KOMIIETCHLUH
aHaJM3a, MPOSKTHPOBAHNUS, OPTAaHU3AINHN JIEATEIFHOCTH, peIeKCHA H3MEHEHUH, ClIOCO00B
B3aMMOBBITOJIHOTO COTPYIHHMYECTBA, CIIOCOOOB pealn3aluil COOCTBEHHOTO JIHJIEPCKOTO
MOTEHITHANA);

— c(hOpPMHPOBAHHOCTH IIEHHOCTH 3JJ0OPOBOTO M OE30MTaCHOTO 00pa3a KU3HH.
Memanpeomemmubsie pezynvmamot
PeryasituBubie YY /|
1. VYMeHue caMOCTOSATENBHO OIpPEENATh LeNU OOydeHHs, CTaBUTh U (HOpMYIHPOBATH

HOBBIE 3371a4M B yueOe M TO3HaBaTEeILHOW NIESTETHLHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOCH
MO3HABATENbHOM JesITeIbHOCTH. OOyUaIoMiCs CMOXKET:

— aHATU3UPOBATh CYLIECTBYIOIIME U IJIAHUPOBATH Oyylie 0Opa3oBaTebHbIE PE3YIbTATHI;

— WAECHTU(PHUIHUPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPEAEIATH INIABHYIO MIPOOIIEMY;




BBIBUTATh BEPCHHM PEIICHUS MPOOIeMbl, (OPMYyITUPOBATH THIIOTE3bI, MPEABOCXUINATH
KOHEUYHBIN pe3yJIbTaT;

CTaBUTh IIEJIb JIEATEIHPHOCTH Ha OCHOBE OMPEACICHHOW MpoOIeMBbl U CYMIECTBYIOIIHX
BO3MOKHOCTEH;

dbopmynupoBaTh y4eOHBIE 3aJauyd Kak IIard JOCTH)KCHHUS IIOCTaBJICHHOW  IEIu
NeATEeIIbHOCTH;

00OCHOBBIBATh IEJICBBIC OPUEHTUPHI U MPUOPUTETHI CCHUIKAMHU HA IIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO MTOCIIETOBATEILHOCTD I1aroB.

2. YMEHHE CaMOCTOSITEIbHO IUIAHHPOBATh ITYTH JOCTYDKCHHS IENeH, B TOM 4HCIe

aJbTEPHATHBHBIC, OCO3HAHHO BBHIOMpPATh Hambosee 3PPEeKTUBHBIE CIOCOOBI PEIICHUS Y4eOHBIX H
MO03HABATENbHBIX 33/1a4. OOyJatonIHiics CMOXKET:

OTIpeeIIsATh HEOOXOMUMBIC IEHCTBHE(S) B COOTBETCTBUM C y4eOHOW M IO3HABAaTEIHHON
3a/la4yeil ¥ COCTaBIATh AITOPUTM UX BBIMOJTHEHHUS,

000CHOBBIBATh W OCYIIECTBISATH BBIOOp Hambosiee A(PPEKTUBHBIX CIOCOOOB PEIICHHS
y4eOHBIX U MIO3HABATEIBHBIX 3a7a4;

OTIPEACIATH/HAXOUTh, B TOM YHCIE W3 NPEIJIOKEHHBIX BAPUAHTOB, YCIOBHS IS
BBITIOJIHCHUS y4€OHOM U MMO3HABaTEILHOM 3a1a4u;

BBICTpAaWBaTh JKU3HCHHBIC IUIAHBI HA KPATKOCPOYHOE Oymaymiee (3asBISITh IEICBbIC
OpUEHTHUPBI, CTaBUThb aJ€KBAaTHbIE WM 33/Ja4yd W TNpe[iaraTh JACWCTBUA, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO TIOCIIEI0BATEIIBHOCT IIIarOB);

BBIOMpATH U3 MPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSATEIHLHO UCKATh CPEICTBA/PECypPChI IS
pelIeHus 3a/1a4k/T0CTHKEHUS 1eIH;

COCTaBJIATH IJIaH peUIeHHs MPoOIeMbl (BBIMOIHEHUS TPOEKTa, IPOBEACHHS UCCIIECI0BaHNUA);
OTIpEeETATh MOTCHLUATIbHBIE 3aTPYAHEHHs] MpPU pEIIeHWH Yy4yeOHOW M TO3HaBaTeIbHOU
3aJlau¥ ¥ HaXOJUTh CPEJICTBA I UX YCTPAHCHUS;

OIMCHIBATh CBOH OMBIT, OPOPMIISAS €ro IS Mepeaadu APYTUM JIFOJSIM B BUAC TEXHOJIOTUU
pelIeHrs MPaKTUYECKHX 3aJ1a4 OMPEeeIEHHOr0 Kiacca;

TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM JICHCTBUS C IUITAHUPYEMBIMH Pe3ylbTaTaMH, OCYIIECTBISATh

KOHTPOJIb CBOEH JAEATENBHOCTH B IPOLECCEe AOCTHKEHMs DPEe3ylbTaTa, OINPENeNATh CIIOCOOBI
JeMCcTBUI B paMKax NpeASIOKEHHBIX YCIOBUH M TpeOOBaHUIl, KOPPEKTHPOBATh CBOU JICHCTBHS B
COOTBETCTBUM C U3MEHSIOIIEHCs cuTyarueil. O0yJaronuiics CMOXKeT:

OIpeNeNIATh COBMECTHO C TME€JaroroM W CBEpCTHUKAMHM KPUTEPUHM IJIAHUPYEMBIX
pe3yabTaTOB U KPUTEPUH OLIEHKU CBOEH ydeOHOM! AeATeNbHOCTH;

CHCTEMaTU3UpOBaTh (B TOM 4YHCJE BbIOMPATh MPHUOPUTETHBIE) KPUTEPUHU IUIAHUPYEMBIX
PE3yJIbTaTOB U OLIEHKU CBOEH JESTENIbHOCTH;

oTOMpaTh HMHCTPYMEHTBHI JUIsl OLIEHUBAaHUS CBOEM  J1€ATEIbHOCTH, OCYILECTBIATh
CaMOKOHTPOJIb CBOEH JIESITEIbHOCTH B PAMKaX MPeI0KEHHBIX YCIOBHI U TpeOOBaHMIA;
OLIEHUBATh CBOIO JEATEILHOCTh, apryMEHTUDPYS MPUYMHBI JOCTMXKEHUS WU OTCYTCTBHS
IUIAaHUPYEMOT'O pe3yibTarTa;

HaXOJUTh JAOCTATOYHBIE CPEICTBA ISl BHIMOJHEHUS y4eOHBIX AEMCTBUI B M3MEHSIOIIENCS
CUTYyallUU W/UIU IPH OTCYTCTBUU INIAHUPYEMOTO Pe3yibTara;

paboTasi 1Mo CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh HAa OCHOBE
aHaJlu3a UW3MEHEHUN CUTyalluu MJis TOJY4YeHHs 3allJJaHUPOBAHHBIX XapaKTEPUCTHK
NPOAYKTa/pe3ynbraTa;

yCTAaHABJIMBaTh  CBA3b  MEXIY T[OJIYYEHHBIMH  XapaKTEpPUCTHKAMHM  MPOAYKTa H
XapaKTepUCTHKaMU Tpoliecca AEATENIbHOCTH U 10 3aBEepIICHUH JesITeIbHOCTH MpeaiaraTh
M3MEHEHUE XapaKTepUCTUK TMpollecca s TMOJY4YeHUs YIy4IIEHHBIX XapaKTepUCTUK
TPOJTyKTa;

CBEpATh CBOM JEWUCTBUS C LENbI0 W, NPU HEOOXOJUMOCTH, HCIPABIATH OLIMOKH
CaMOCTOSITENILHO.



4. VYMeHue OICHHBATh IPaBWJIBHOCTh BBINOJHEHUS Y4eOHOW 3agaud, COOCTBEHHbBIE

BO3MOXHOCTH €€ perieHusi. O0yJaromuics: CMOXeT:

OTIPECIISATh KPUTSPUH TPABUIBLHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUSI y4eOHOH 3a1a4u;
aHAJIM3UPOBaTh M OOOCHOBBIBATH NMPUMEHCHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHUsS IS
BBHITIOJTHEHUS Y4eOHOM 3a/1a4u;

CBOOO/IHO TOJIE30BAaThCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIICHKU U CAMOOIICHKH, UCXOMS 3
IIEJTM U UMEIOIIUXCST CPEJICTB, pa3iinyasi pe3yJIbTaT U CIIOCOOBI ICHCTBUI;

OIICHMBATh MPOJYKT CBOCH JIEATEIBHOCTH II0 3aJaHHBIM HW/WIM  CaMOCTOSTEIBHO
OTIpe/IeTICHHBIM KPUTEPHUSIM B COOTBETCTBUU C IEIBIO IESTEIILHOCTH,

00OCHOBBIBATh JTOCTHXKUMOCTh IIEJIM BBIOpaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOHMX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

(UKCHPOBATh U aHATM3UPOBAThH TUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bmagenue OCHOBaMH  CAMOKOHTPOJS, CaMOOILICHKH, MPUHSATHS pEIICHUH U

OCYIIIECTBIICHUSI OCO3HAHHOTO BhIOOpa B y4eOHOIl 1 1mo3HaBaTenbHOH. O0yJaromuiics CMOKET:

HaOII0/1aTh U aHAIU3UPOBATH COOCTBEHHYIO YYEOHYIO U MO3HABATEIbHYIO NEATEIbHOCTh U
JEeSTeNbHOCTh IPYTUX 00y4YaroUuxcs B MPOLecce B3aUMOIPOBEPKU;

COOTHOCUTH pe€ajbHble U IUIAHUPYEMbIe PE3yJabTaThl WHAMBHAYaJIbHON 00pazoBaTelbHON
NESITEIbHOCTH U J€NIaTh BBIBOBL;

IIPUHUMATD pPEllIeHUE B yYEOHON CUTyallMi U HECTH 3@ HETO OTBETCTBEHHOCTD;
CaMOCTOSITENTLHO OIPEENsATh MPUYMHBI CBOETO YCIeXa WM Heyclexa U HaXOAUTh CIOCOOBI
BBIXOJIa U3 CUTYallUH HEYyCIIeXa;

PETPOCTIIEKTUBHO ONPEIENATh, KaKhe ACHCTBHS IO pEIICHHUI0 Y4eOHOW 3amauu Uiu
apaMeTpbl 3TUX JACUCTBUH MPUBEIM K IOJYYEHUIO MMEIOIIErocs MpoJayKTa y4uyeOHOMH
NeSITeNIbHOCTH;

JEMOHCTPUPOBATh MPHUEMBbl  PEryasUU  NCUXO(U3HOIOTHYECKUX/  AMOIMOHAIBHBIX
COCTOSIHMH sl  JTOCTHMKEHUs dQexTa ycrnokoeHus (YCTpaHEHHsS HSMOLUOHAIBHOM
HaMpsDKEHHOCTH), 3(deKkTa BOCCTaHOBJICHHs (OCIablieHusT MPOSBICHUI YTOMIICHUS),
a¢dexTa akTUBU3ALUH (ITOBBIIIEHUS CUXO(PU3NOTIOTHYECKON PEaKTUBHOCTH).
Ilo3naBaTenbHblie YY /1

1. VYwmenue omnpenensiTh TMOHSATHSA, CO3/1aBaTh OOOOIEHUS, YCTAHABIMBATH AaHAJIOTHH,

I(J'IaCCI/I(l)I/II_II/IpOBaTB, CaMOCTOATCIIbHO BLI6I/IpaTB OCHOBAaHUA U KPUTCpUU I KHaCCI/I(I)I/IKaLII/II/I,
YCTaHABJIMBATb MPUYIUHHO-CJICACTBCHHBIC CBsI3H, CTPOUTH JOTHUYCCKOEC pacCyxxKacHuc,
YMO3aKJIHUCHUC (I/IH,ZLYKTI/IBHOG, ACAYKTUBHOC, I10 aHaJ'IOFI/II/I) n ACjIaTb BBIBOJBI. O6yqa}om1/117lc;{
CMOXCT.

BBIJICJIATH OOIIHIA MPU3HAK JABYX MM HECKOJIBKHUX MPEIMETOB WM SBICHUH U OOBICHATH UX
CXOJICTBO;

O0BETUHATD MPEAMETH U SIBIICHUS B IPYMIbI O ONPEIEICHHBIM IpPU3HAKaM, CPaBHUBATh,
KJaccuuuupoBaTh U 00001aTh (PAKTHI U SABICHHUS;

CTPOUTBH PACCY)KJIEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHMSM M OT YacCTHBIX
SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PAcCCyXIIEHHE HAa OCHOBE CPAaBHEHHsI MPEIMETOB W SBICHHMA, BBIICISS MPU 3TOM
o011re Npu3HaKy;

u3JaraTh MOJy4YeHHYI0 HH()OPMAIIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1au;
CaMOCTOSITENIbHO YKa3bIBaThb Ha MH(OPMALMIO, HYXJAIOUIYIOCS B IPOBEpKE, Mpeiarath U
MIPUMEHSTH CIIOCOO MPOBEPKH TIOCTOBEPHOCTH UHPOPMAIUH;

BepOaIN30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO UICTOYHUKOM;

OOBSICHATH SIBIICHHUSI, IPOIIECCHI, CBSI3U W OTHOIICHUS, BBISABIISIEMBIE B X0/ TIO3HABATEIHLHON
U HCCIIEeNOBATENIbCKON JIeATENbHOCTH (IPUBOJUTH OOBSCHEHHWE C HM3MEHEHHEM (OPMBI
MPEJCTaBICHUS; OOBSICHATh, NETATU3UPYS WU 000011ast; OOBACHATH C 3aJaHHOW TOYKH
3peHus);

JeTaTh BBIBOJ HAa OCHOBE KPHUTHYECKOTO aHAIW3a Pa3sHBIX TOYEK 3PEHUs, MOJTBEPKIATh



BBIBOJ] COOCTBEHHOH apryMeHTalMel WIN CaMOCTOSITENIbHO OJIYyYEHHBIMU JAHHBIMU.
2. VYMeHHe co3/1aBaTh, NMPHUMEHATh M INPEOOpPa3OBBIBATh 3HAKHM M CHUMBOJIBI, MOACTH H

CXEMBI IJId PCIICHUA y‘le6HBIX M IIO3HABATCJIbHBIX 3aJa4. O6yqafoumﬁc;1 CMOXKCT:

0003HaYaTh CHUMBOJIOM M 3HAKOM TPEJMET /WM SBIICHHE;

OTIPECIISATH JTOTUYECKHUE CBS3H MEKY MPEAMETAMH U/WIIH SIBICHUSMH, 0003HAYaTh JTAHHBIC
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

co3lIaBaTh aOCTPAKTHBIN WM peaibHBIN 00pa3 mpeaMeTa 1/ UilH SBICHHS,

CTPOUTH MOJICITB/CXEMY Ha OCHOBE YCJIOBUH 3aJ1a4M W/WIIK CIIOCO0a ee PelIeHus;

co3laBaTh BepOalbHbBIC, BEIICCTBCHHbIE W HH()OPMAIMOHHBIE MOJIEIU C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa sl ONpeAesieHHs crocola pemieHus 3aJadyu B
COOTBETCTBHUH C CHTYyallUCH;

peoOpa3oBhIBATh MOJEIH C IIEIBIO BBISIBICHHS OOIIUX 3aKOHOB, ONPEICISIONINX TaHHYIO
MPEeIMETHYIO 00JIacTh;

MIEPEBOJIUTH CIOKHYIO MO COCTaBY (MHOTOACIEKTHYIO) HHPOPMALIUIO U3 TPaPUUECKOro MU
(dhopManr30BaHHOTO (CUMBOJILHOTO) ITPEICTABICHUS B TEKCTOBOE, 1 HA000OPOT;

CTPOUTH CXEMY, QJITOPUTM JCWUCTBHUS, HCIPABIATh WM BOCCTAHABIWBATH HCH3BECTHBIN
paHee alrTOpUTM Ha OCHOBE MMEIOIIETrocs 3HaHUS 00 00BEKTe, K KOTOPOMY HPUMEHSETCS
QJITOPUTM;

CTPOHUTH JI0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;
aHAIM3UPOBATH/Pe(PIICKCUPOBATh OMBIT Pa3pabOTKH W peau3aliil y4eOHOTO IMPOCKTa,
UCCIIeIOBaHMsl (TEOPETUYECKOT0, SMITUPUIECKOT0) Ha OCHOBE MPEIIOKECHHOM MPOOIEMHOM
CHUTYAallUH, IIOCTABJICHHON LIEJIN W/WJIM 33JaHHBIX KPUTEPUEB OLIEHKH MPOYKTa/pe3yibTaTa.
3. CwmpicnoBoe yteHrne. OOyJaromuics CMOXKET:

HaXOJUTh B TEKCTe TpeOyemyro uHGpOpMaIMiO (B COOTBETCTBUM C IIEISIMH  CBOECH
NEeSITETILHOCTH);

OPUEHTHPOBATLCS B COJCP)KAHWUU TEKCTa, IMOHUMATh IICJIOCTHBIA CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTaHABIMBATh B3aUMOCBSI3b OMMUCAHHBIX B TEKCTE COOBITHIA, SIBICHHH, TPOIIECCOB;
PE3IOMUPOBATH TJIABHYIO UCIO0 TEKCTA,

KPUTUYECKH OICHUBATH COACpX)aHue U (hOpMY TEKCTa.

Kommynukarusublie YY ]

1. YMenue opraHu3oBBIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ACSTEIHHOCTH C

yUHTENEeM M CBEPCTHHUKAMH; pabOTaTh MHIUBUIYaIbHO M B TPYIIE: HAXOAUTH OOIlee pelleHue u
paspemniath KOH(GIUKTHI Ha OCHOBE COTJIaCOBAHUS MO3UIMN M ydeTa MHTEpecoB; (GOpMYIUPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHeHHE. OOydJaromuiics CMOXKET:

OIIPEAEIIATH BO3MOXKHBIE POJIM B COBMECTHOM I€ATEIBHOCTH;

UTPaTh ONPEAEIEHHYIO POJIb B COBMECTHOM IE€ATENBHOCTH;

NPUHUMATh MO3UIHI0 cOOECeTHUKA, MOHUMasl MO3MILHUIO APYroro, pasziuyaTb B €r0 PedH:
MHEHUE (TOYKY 3pEeHHMsI), JI0Ka3aTeIbCTBO (apryMEHThI), (aKThl, THUIOTE3bl, AKCHOMBI,
TEOpUU;

OIpeNeNIATh CBOM JIGHCTBHS W JI€HCTBHS NapTHepa, KOTOpbIE CIOCOOCTBOBAIM WM
MPEMSITCTBOBAIN MPOTYKTUBHOM KOMMYHHKAIUH;

CTPOUTH IMO3UTHBHBIE OTHOILLIEHUS B Mpoliecce yueOHO! 1 O3HABATEeNbHOM 1eATEeNbHOCTH;
KOPPEKTHO M apryMEHTHUPOBAaHO OTCTaWBaTh CBOIO TOYKY 3pEHHUS, B JUCKYCCHUH YMETH
BBIIBUTATh KOHTPApryMEHTHI, INepedpa3supoBaTh CBOIO MBICHIb (BJIaJIEHUE MEXaHU3MOM
9KBHMBAJIEHTHBIX 3aM€H);

KPUTHYECKH OTHOCHUTBCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IPU3HABaTh
OLIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

npeasaraTe albTepHATUBHOE PElIeHNE B KOH(PJIUKTHON CUTYyalllH;

BBIIEJISITH OOIIYIO TOUKY 3PEHHS B IUCKYCCHH;



JIOTOBAapUBATHCS O MPABUJIAX U BOMPOCAX Ui 00CYXICHUS B COOTBETCTBUH C ITOCTABICHHOMN
nepes rpyImon 3aaaden;

OpPraHU30BBIBaTh yueOHOE B3aWMoOJICHiCTBUE B Tpymmne (OmpenesaTs OOmue LelH,
pacrpenenars poJid, 10roBapuBaThes APYr ¢ APYroM U T. 1.);

yCTpaHATh B paMKax Juajora pas3pelBBl B KOMMYHHKALUM, OOYCIIOBJICHHBIE
HEMIOHUMAaHHUEM/HETPUSATHEM CO CTOPOHBI COOECEIHMKA 3a/1aud, (GOPMBI HIU COACPKAHUS
Jasora.

2. YMEHHE OCO3HAaHHO HCIIOJIb30BAaTh PEUEBBIC CPEACTBA B COOTBETCTBUU C 3ajadeil

KOMMYHHKAIMM Ul BBIPQXKEHUS CBOUX UYYBCTB, MbICIIEH M MOTPEOHOCTEH Ui IUIAHUPOBAHUS U
peryisiiuy CBOEU [JEATEIbHOCTH; BJIAJACHUE YCTHOM U IHMCBMEHHOW pe4bl0, MOHOJIOIMYECKOU
KOHTEKCTHOU peubto. O0yJaromuics CMOKET:

OIpeNIeNIATh 3a7]a4y KOMMYHHUKAIMHU U B COOTBETCTBUU C HEH OTOMpATh peueBble CPECTBA;
oTOMpaTh U HUCIOJb30BAaTh PEUEBBIE CPEICTBA B IPOLIECCE KOMMYHHKALMH C APYTUMH
JIOIbMHU (JIMAJIoT B Mape, B MAJIOM TpymIe U T. 11.);

NpPEJCTaBIATh B YCTHOW WJIM NUCHBMEHHOW (opMe pa3BepHYTHId IJIaH COOCTBEHHOMN
NESTEIbHOCTH;

co0JroJaTh HOPMbI IyOJIMYHOM peuH, perJaMeHT B MOHOJIOT€ M IUCKYCCUU B COOTBETCTBUU
C KOMMYHUKAaTUBHOH 3a7auei;

BbICKa3bIBaTh M OOOCHOBBIBATH MHEHME (CY)KJEHHE) U 3alpallvBaTh MHEHUE MapTHEpa B
paMKax quasnora;

IIPUHUMATD PEILIEHUE B XO/I€ JUAJIOTa U COIIaCOBBIBATH €T0 C COOECETHUKOM;

CO37aBaTh NHCbMEHHBIE «KIMIIMPOBAHHBIC» U OPHUTMHAJIBHBIE TEKCThI C HMCIOJIb30BAHUEM
HEOOXOAUMBIX PEUYEBbIX CPE/ICTB;

UCNOJb30BaTh BepOanbHble CpeAcTBa (CpeAcTBa JIOTMUECKOW CBSI3M) ISl BbIJICJICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

HCIIOJIb30BaTh HeBepOasbHbIE cpencrsa WU HarJIsIHbIE MaTepHuasbl,
[IOJIrOTOBJICHHbIE/OTOOPAaHHBIE 1101 PYKOBOJCTBOM YUUTEJIS;

JIeN1aTh OLEHOYHBIN BBIBOJ O JOCTHXKCHUU LIEJIM KOMMYHUKAIUU HEIOCPEACTBEHHO I10CIE
3aBepIleHUs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

3. ®opMupoBaHWE H  pa3BUTHE KOMIIETEHTHOCTH B  00JacTH  WCIIOJNBb30BaHUS

UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (nanee — MKT). OGyuatomuiicss cMOXeT:

I[eJICHANPaBICHHO MCKaTh U UCIOIb30BaTh HHPOPMAIIMOHHBIE PECYPChI, HEOOXOAUMBIE IS
penieHust yueOHbIX U MPaKTUUECKUX 3a/1a4 ¢ momoinsto cpenacts UKT;

BBIOMPATh, CTPOUTH U UCIOJIb30BATh aJIeKBAaTHYIO MH(POPMAIMOHHYIO MOIENb ISl TIepeaadn
CBOHMX MBICIEH CpeICTBAMU E€CTECTBEHHBIX U (POPMAIBHBIX SI3BIKOB B COOTBETCTBHH C
YCJIOBUSIMA KOMMYHUKAIUH;

BBIZICJISITh MH(GOPMAIIMOHHBIA aCMEeKT 3a/Jadd, OINEepUPOBaTh JAHHBIMU, HCIIOJIH30BAThH
MOJI€JIb pEUICHUS 3a/1a4u;

UCIONIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMH (BKJIIOYas BBIOOpD aJEeKBAaTHBIX 3ajade
WHCTPYMEHTAIBHBIX POTPAaMMHO-ANMAapaTHBIX CPEACTB W CEPBUCOB) ISl pEIICHUS
MH()OPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX YYEOHBIX 3a7ady, B TOM 4YHCIIE: BBIUHCICHHE,
HaIMCaHKE MMICEM, COUMHEHUH, JTOKJIaI0B, pedepaToB, CO3/IaHNe TTPE3CHTALNN U JIp.;
WCIIO0IK30BaTh HH(POPMAIIUIO C YIETOM dTUUYECKHUX W TPABOBBIX HOPM;

co37aBaTh HHPOPMAIIMOHHBIE PECYPCHI PA3HOTO TUTIA U JUISl Pa3HbIX ayJAUTOPUA, COOII0IATh
MH(OPMAIIMOHHYIO TUTUEHY U TIpaBuia HHPOPMAITMOHHON 0€3011aCHOCTH.

Ilpeomemmnboie pe3yrvmamul

Yyenuk Hayuutcss B 7-9 Kiaccax i HWCIONb30BAHMUS B TOBCEIHEBHOW KU3HU U

o0ecrneyeHns BO3MOKHOCTH YCIIEIIHOTO MPOJOHKEHHSI 00pa30BaHus:

Onemenmol meopuu MHOJCcecme u mamemamu4eckou 102uKu
OHepI/IpOBaTB TTOHATHUAMMU MHOXCCTBO, QJICMCHT MHOKECTBA, IIOAMHOXKECTBO,
NMPUHAJICI)KHOCTD,



3a/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX DJIEMEHTOB;

HaXOJUTh NepeceueHue, 00beIuHEHNE, MOJAMHOKECTBO B IPOCTEHILINX CUTYALIMSIX;
ONEepPUPOBATH MOHATUAMHU: ONIPEACIICHUE, AaKCHOMA, TEOPEMa, 10Ka3aTeNIbCTBO;

MIPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI JIJIsl TOATBEPKACHUS CBOUX BBICKA3bIBAHUI

B noBceiHeBHOIM KU3HU U MPU U3YYEHUU APYTHUX MPEAMETOB:

HCIOJIb30BaTh IrpahuuecKoe MpeCcTaBIeHNE MHOKECTB Il OMUCAHUS PeaTbHBIX MPOIECCOB
U SIBJICHU, IPU PEIICHUU 3a/1a4 APYTUX Y4eOHBIX IPEIMETOB

Yucna

OnepupoBarh MOHATUSMHU: HATypaJIbHOE YHCJIO, IEI0€ YHCIO, OOBIKHOBEHHAsl Jpo0b,
JecsiTUYHas JpoOb, CMellaHHas JpoOb, PpAalHMOHAIBHOE YHCIO, apupMeTHYeCKUun
KBaJPaTHBIN KOPEHB;

HCIIOJIB30BaTh CBOMCTBA YMCEN U IPAaBWJIA JEHCTBUN IIPU BBIIIOJHEHNUN BBIYMCIICHUI;
KCIMOJIb30BaTh MPU3HAKKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIUUCICHUN U
pelIeHUU HECIOKHBIX 3a/1a4;

BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YHCENI B COOTBETCTBUU C IIPaBUJIAMU;

OIICHUBATh 3HAYCHHME KBAJIPATHOTO KOPHS U3 TIOJIOKHUTEIIBHOTO 1IEJIOTO YHCIIA;

pacro3HaBaTh pallMOHAILHBIC U UPPAIlMOHAIbHBIC YHCIIA;

CpaBHUBAThH YHCIIA.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

OLICHUBATh PE3YJIbTAThl BHIYMCICHUN MPU PEILICHUH MPAKTUUYECKUX 3a7a4;

BBITIOJIHSTH CPABHEHUE YHUCEIT B PEAIbHBIX CUTYaIIHSIX;

COCTABJISITh YHMCJIOBBIC BBIPAKEHMS MIPH PEIICHUU MPAKTHUECKUX 3a7a4 M 3a7a4 U3 JIPYrux
y4eOHBIX MPEIMETOB

Toowcoecmsennvle npeobpazosanus

BrInonHATE  HECHOXKHBIE NpeoOpa3oBaHUs JUIsl BBIUKCICHUS 3HAYCHHM YHCIOBBIX
BBIPQXKEHUI, COAEpKAIIMX CTEHNEHU C HaATypalbHBIM IIOKa3aTeJIeM, CTENEHU C IEJIbIM
OTPHUIIATEILHBIM TTOKa3aTeeM;

BBITIOJIHATh HECJIOXKHBIE TPEoOpa3oBaHUsl IENbIX BBIPAXECHUI: pPacKpbhIBaTh CKOOKH,
MIPUBOJIUTH TIOJJOOHBIE CIaraeMbIe;

HCIOJIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXXEHHSI (KBaJApaT CyMMBI, KBaapaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILIEHUS BBIYUCICHUIN 3HAYEHUN BBIPAKECHUI;

BBITIOJIHATH HECIIOKHBIE TIPe0O0pa3oBaHus APOOHO-TMHEWHBIX BBIPAKCHUN U BBIPAKECHHM C
KBaJPaTHBIMU KOPHSIMU .

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

MMOHMMATh CMBICIT 3aIIMCH YHCIIa B CTAHIAPTHOM BUJIE;

ONEepUPOBATH MOHATUEM «CTAHIAPTHAS 3AMKUCh YUCITA»

Ypasnenus u nepasencmea

OnepupoBarh TOHSTHSMH: PABEHCTBO, YHCIOBOE PaBEHCTBO, YpaBHEHHE, KOPEHb
YpaBHEHUs, pEIIEHWE YpPaBHEHMS, UHCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEUICHUE
HEpPaBEHCTBA;

MPOBEPSITH CIIPABEIJIUBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;

periaTh JIMHEWHBIC HEPaBEHCTBA U HECIIOXKHBIC HEPABEHCTBA, CBOJIAIINECS K IMHEHHBIM;
peraTh CUCTEMBI HECIIOKHBIX JTMHEHHBIX YPAaBHEHHI, HEPABEHCTB;

MIPOBEPSTH, SIBISIETCS JIM JAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA),

peniaTh KBaJipaTHble YpaBHEHUS 0 (opMyIie KOpHEW KBaJIpaTHOTO YPaBHEHUS;

M300pakaTh pEIICHHUsI HEPABEHCTB U UX CHCTEM Ha YHCIIOBOU MPSIMOI.

B moBcenHeBHOM KU3HU U IPU U3YUYEHUH APYTHX MPEAMETOB:

COCTaBJISITh M PENIATh JTUHEHHBIC YpaBHEHUS MPHU PEIICHUH 3a7a4, BOZHUKAIONIUX B IPYTHX
y4eOHBIX TpeMeTax

QyHxyuu



HaXOJUTh 3HaUeHHE (PYHKIIMU 1O 33JaHHOMY 3HAUCHHIO apTyMEHTa;

HaxoAuTh 3HAYCHHE apryMeHTa IO 3aJaHHOMY 3HAueHHIO (QYHKLIUU B HECJIOXKHBIX
CUTYalUsAX;

OTIPEJICNIATH MOJIOKEHUE TOUYKH 10 €€ KOOpAUHATaM, KOOPAUHATHI TOUKHU 110 €€ MOJIOKEHHIO
Ha KOOPJMHATHON IIOCKOCTH;

1o rpaduKy HaxoAWUTh 00JAcTh OIpPENENIEHUsl, MHOXKECTBO 3HAU€HWH, HyIHW (QYHKLHUH,
MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, NMPOMEXYTKH BO3PACTaHUs M YOBIBaHHs, HAauOOJIbIIEEe U
HauMEHblIee 3HaYeHUs QYHKIUY;

CTPOUTH rpaduK TUHEHHON (YHKIINU;

IIPOBEPATh, SBISETCS JIM JaHHbIM rpaduk rpadukom 3agaHHOW (QyHKIMM (JIMHEHHOH,
KBaJ[paTUYHOM, 00paTHON MPOMOPLHUOHATBHOCTH);

OTIpeNIeNIATh MPUOIMKEHHBIC 3HAUEHUS] KOOPJMHAT TOUYKH IepecedeHus TpaguKkoB (hyHKIIHIA;
ONEpUPOBaTh  MOHATHSMU:  IOCIENOBATEIbHOCTh,  apudMeTHuecKas  Mporpeccus,
reOMETPHYECKas IIPOTPECCHs;

pemaTh 3a/1a4d Ha MPOTPECCHHU, B KOTOPBIX OTBET MOKET OBITh TOJTYYEH HETIOCPEICTBEHHBIM
noacyéToM 6e3 mpuMeHeHus: GopMyi.

B noBceHEBHOI KU3HU U TTPU U3YYCHHUH JAPYTUX IPEIMETOB:

UCTIOJIB30BaTh TpadMKU pPEaJbHBIX IPOLECCOB M 3aBHCHMOCTEH Ui ONpEACTICHHUS WX
CBOMCTB (HanOoOJbIIME U HAUMEHbIINE 3HAYEHUs, IPOMEXYTKU BO3pacTaHUs M yObIBaHMUS,
00JIACTH MOJIOKUTENBHBIX U OTPULIATENILHBIX 3HAYCHUN U T.11.);

WCIIOJIH30BATh CBOWCTBA JIMHEHHON (PYHKIIMHM M ee TpaduK MpU PEHICHUH 33134 U3 JPYTHUX
y4eOHBIX IPEAMETOB

Cmamucmuxa u meopus 6eposmHocmen Nnocmasums Nnocie MeKCmogvlx 3a0ay, KaK 6

cooeparcanuu.

Vmerp npejicTaBieHHE O CTATUCTUYECKMX XapaKTePUCTHKAX, BEPOSITHOCTU CIy4alHOTro
COOBITHSI, KOMOMHATOPHBIX 33J1a4ax;

pemars Inpocreinire KOMOWHATOPHBIE 33Jayd METOJOM NPSAMOIO U OPraHM30BAaHHOTO
nepedopa;

MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHI], 1Uarpamm, rpauKos;

YUTaTh UH(OPMALIKIO, TPEJICTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl, Tpaduka;
OTIpeEIsATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;

OLIEHHUBATh BEPOSITHOCTbH COOBITHS B IPOCTEUILINX CIydasiX;

MMETh MPEJCTaBICHNE O POJIU 3aKOHA OOJIBIIIUX YMCENl B MACCOBBIX SBJICHUSX.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BApUAHTOB METO/IOM I1epebopa;

MMETh MPEJCTABIECHNE O POJIU MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI;
CpaBHMBAaThb OCHOBHBIE CTaTHUCTUYECKHE XapaKTEpPUCTUKH, IIOJyUYEHHBIE B IIpoliecce
pelIeHns IPUKIAIHON 3a/1a4M, N3Yy4ECHHs] PEAJIbHOTO SIBJICHMUS,

OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SIBICHUN B HECIOKHBIX CUTYaIHSIX
Texcmoegvie 3a0a4u

Pemath Hec0KHBIE CIOKETHBIE 3a]a4l Pa3HBIX TUIIOB Ha Bce apupMeTHUECKHUE JEHCTBUS;
CTPOUTH MOJENb YCJIOBUA 3a1aud (B BHJE TAOIMIIbI, CXEMBbl, pUCYHKA WJIM YPAaBHEHHUs), B
KOTOpPOM MJaHbl 3HAUEHUS JBYX M3 TPEX B3aUMOCBI3aHHBIX BEJIMYMH, C ILEJIBIO IOHUCKA
pellIeHus 3a/1auH;

OCYILIECTBIIATh CIOCOO MOMCKA PELIeHHs 3a/add, B KOTOPOM pacCyKIEHHE CTPOUTCS OT
yCJIOBHSA K TpeOOBAaHUIO MM OT TpeOOBaHHUS K YCIOBUIO;

COCTaBJIATH IUIaH PELICHUS 3a1a4U;

BBIJIETISITh 3TAIlbl pEIICHUS 3a/1a4H;

MHTEPIPETUPOBATh BBIUMCIUTENbHBIE pE3yNbTaThl B 3a/aye, HMCCIEOoBaTh MOJIYyYEHHOE
pellIeHne 3a1a4n;
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3HATh pa3IMyue CKOPOCTEH 0ObEKTa B CTOSTUEH BOJIE, IPOTHB TEUCHUS H [0 TEUECHUIO PEKU;
pelaTh 3a/ja4n Ha HaX0XKJICHHE YaCTH Yuciia M 9Hcia [0 €ro YacTH;

pelaTh 3a7aud pa3HbIX TUIOB (Ha paboTy, HAa MOKYIKH, Ha ABUKEHHE), CBA3BIBAIOIIUX TPU
BEJIMYMHBI, BELICISTH 3TH BETMYUHBI M OTHOIIECHUS MEX/1y HUMHU;

HaXOJUTh IPOLEHT OT 4YMCIA, YHUCIO IO IPOLEHTY OT HEro, HaXOAUThb IPOLEHTHOE
CHMIKEHHE WJIM IIPOLIEHTHOE MOBBIILICHUE BETUYHHBI;

pelaTh HECJI0XKHBIE JIOTHYECKHE 3a]Jaud METOJIOM PACCYKACHUH.

B noBceiHEBHOM KM3HU U NIPU U3YYEHUH JIPYTHX IIPEIMETOB:

BBIIBUTATh TMIIOTE3bl O BO3MOXKHBIX IPEJEIbHBIX 3HAYEHMSIX MCKOMBIX B 3a/lad€ BEIMYUH
(menaTh MPUKUIKY)

T'eomempuueckue gueypoi

OmnepupoBaTh MOHATUSMH FEOMETPUIECKUX (PUryp;

U3BJICKaTh MH(POPMALMIO O T'€OMETPUUYECKUX (Urypax, MPEJCTaBICHHYI Ha depTekax B
SIBHOM BU/IE;

MPUMEHSTH UL PEIICHHs 3a]a4 TeoMeTphuecKkue (axThl, €CIH YCIOBHS HX TMPUMEHEHUS
3aJjaHbl B IBHOU (opme;

pelaTh 3a/lauy Ha HaX0KJICHHE T€OMETPHUECKUX BEIMYHH 110 00pa3laM WK alropuT™MaM.
B noBceiHEBHOM KM3HU U NIPU U3YYEHUH JIPYTHX IPEIMETOB:

UCIOJB30BAaTh CBOWCTBA TI'E€OMETPUYECKMX (GUTyp s PpEHICHHs THUIOBBIX 3ajad,
BO3HUKAIOIINUX B CUTYAIUSX IOBCEAHEBHOM KU3HU, 33a/]]a4 IPAKTUUYECKOTO COJIEePKaHUs
Ommnowenus

OmnepupoBaTh MOHATUSIMH: PAaBEHCTBO (UTYp, paBHBIC (UTYPHI, PABEHCTBO TPEYTOJIHHHUKOB,
[apajyIeNIbHOCTh  HPSMBIX, MEPHEHIUKYISIPHOCTh HPSAMBIX, YIJIBl MEXIY MPSMBIMH,
NIEPIEHIUKYIIAP, HAKIIOHHAS, IPOEKIIHS.

B noBceHeBHOM KU3HU U IPU U3YYCHHUU APYTUX IPEIMETOB:

UCIOJb30BaTh OTHOLICHMS Ul PELICHMs MPOCTEHIIMX 3ajay, BOSHUKAIOIIUX B peabHOU
KHU3HU

Hzmepenus u goruucienus

BbInonHATE u3MepeHue JIUINH, pacCTOSHUMN, BEJIMYUH YIJIOB, C TIOMOIIbIO HHCTPYMEHTOB IS
W3MEPEHUH JUITMH U YTJIOB;

IPUMEHATH (HOPMYJIBI IEPUMETPA, TUIOMAAN U 00bEMA, IIIOLAN TTOBEPXHOCTH OTIAEIBHBIX
MHOTOTPaHHUKOB MPY BBIUMCIEHUSX, KOTJa BCE JaHHbIE UMEIOTCS B YCIIOBUHY;

npuUMeHsITh TeopeMy Ilugaropa, 0a30oBble TPUTOHOMETPUUECKHE COOTHOLIEHUS IS
BBIUMCIICHUS JUIMH, PACCTOSHUM, TUIOMaAel B MPOCTEHIINX CITydasX.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX PEIMETOB:

BBIUHCIISATh PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYalUSX, IUIOMIAIU B MPOCTEUIINX
clly4yasix, IpUMEHSTh (POPMYJIbI B IPOCTEHIINX CUTYaAlMSIX B IIOBCEIHEBHOMN KU3HU
I'eomempuueckue nocmpoenus

N300paxaTh TUNIOBBIE MIIOCKUE (PUTYpBI U PUTYpPBI B IPOCTPAHCTBE OT PYKH U C MOMOILBIO
UHCTPYMEHTOB.

B noBcenHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MTPEIMETOB:

BBITIOJIHATH MPOCTEUIIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMBbIE B pealbHON KU3HU
TI'eomempuueckue npeobpazosanus

Crtpoutsb urypy, CHMMETPHUHYIO JaHHOU (PUType OTHOCUTENBHO OCH U TOUKH.

B noBceiHEBHOM KM3HU U ITPU U3YYEHUH IPYTHX IPEIMETOB:

pacro3HaBaTh JBI)KEHHE OOBEKTOB B OKPY’KaIOIIEM MHPE;

pacro3HaBaTh CHMMETPHUHBIE (PUTYPHI B OKPY’KAIOLIIEM MUPE

Bexmopul u koopounamel Ha n10CKOCMU

OnepupoBaTh MOHATUSMHU BEKTOp, CyMMa BEKTOPOB, IMPOU3BEACHHE BEKTOpa Ha YMUCIIO,
KOOpJMHATHI Ha IJIOCKOCTH;
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OIpeNeNIATh NPUOIMKEHHO KOOPAMHATHI TOYKH MO €€ M300pakeHHIO0 Ha KOOPAWHATHOMN
IIJIOCKOCTH.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

UCIOJIb30BaTh BEKTOPBI [UIsl PELICHMsS NPOCTEHINMX 3aJad Ha OIpPEIEICHHE CKOPOCTU
OTHOCHUTEJILHOTO JBUKEHUS

Hcmopusa mamemamuxu

OnucelBaTh OTHENbHBIE BBIJAIOUIMECS PE3YJIBTAThl, IIOJYYEHHBIE B XOAE pa3BUTUSA
MAaTE€MAaTHUKU KaK HayKH;

3HaTh IIPUMEPBI MAaTEMATHYECKUX OTKPBITUM M HUX aBTOPOB, B CBS3U C OTEYECTBEHHOM U
BCEMUPHOHN UCTOPUEH;

IIOHMMATh POJIb MAaTEMATUKH B pa3BUTHU Poccun

Memoovr mamemamuxu

BeiOupate noaXoOAIIMM  M3YyYEHHBIH METOJX JUIsl PELIEHMs] M3YYEHHBIX THUIIOB
MaTEeMaTUYECKUX 3a7ad;

[IpyBomuTe  mpUMEpBl  MAaTEMaTU4YECKMX  3aKOHOMEPHOCTEM B OKpY)Karolen
JNEHUCTBUTEIBHOCTH U IIPOU3BEIEHUAX HCKYCCTBA.

VY4eHUK MOJIYyYUT BO3MOXHOCTh HAyuUThCS B 7-9 Kiaccax Juisi oOecrnieuyeHus BO3MOKHOCTH

YCIICHIHOTO ITPOAOJIZKCHU S O6p830BaHI/IH:

Dnemenmul meopuu MHOMICECME U MAMEMAMUYECKOU I02UKU

OnepupoBaTh MOHATHAMU: ONpPEEICHUE, TEOpEMa, aKCHOMa, MHOKECTBO, XapaKTEPUCTUKHU
MHOJKECTBA, DJJIEMEHT MHOXECTBa, IIYCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO,
MMOAMHOKECTBO, TPUHAJICKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOYKECTB;

M300pakaTh MHOXKECTBA U OTHOIIICHHE MHOKECTB C IIOMOIIBIO KPYyTroB Diiepa;

OTpENENATh TPUHAMICKHOCTh D3JIEMEHTa MHOXECTBY, OOBECIMHEHHIO U TIEPECEUCHUIO
MHOXECTB;

3a/1aBaTh MHOKECTBO C ITOMOILBIO IEPEUUCITIEHUS FIIEMEHTOB, CIIOBECHOTO OMUCAHNUS;
ONEepUpPOBaTh MOHATHUSAMH: BBICKA3bIBAHHE, HCTUHHOCTb U JIO)KHOCTb BBICKA3bIBAHMS,
OTpUIIAHWE BBICKA3bIBAHUW, OMEpAlMM HaJl BBICKA3bIBAHUSIMU: W, WIH, HE, YCIOBHBIE
BBICKA3bIBaHUS (MMILTUKALINN);

CTPOUTH BBICKA3bIBaHUS, OTPUILIAHUS BbICKA3bIBAaHUM.

B noBcenHeBHOM KU3HU U IPU U3YYEHUHU JPYTUX NPEIMETOB:

CTPOUTH LIETIOYKH YMO3AKJIFOUEHHI Ha OCHOBE UCIIOJIb30BAHUS MTPABUJI JIOTHKH;
HCIOJIb30BaTh MHOKECTBA, OMEpaIly ¢ MHOXKECTBAMHU, UX rpaduuecKkoe mpeacTaBIeHue s
OTHMCaHUs PEAIbHBIX MPOIECCOB U SIBJICHUMN

Hucna

OnepupoBarh MOHATUSMU: MHOXXECTBO HATypaJbHBIX YHCEJ, MHOXKECTBO LIEJbIX YHCEI,
MHOXECTBO PAIMOHAJIBHBIX YHCE, HPPAMOHAIBHOE YHCJIO, KBAJPAaTHBIA KOPEHb,
MHOXECTBO JEHCTBUTENBbHBIX YHCEN, TE€OMETpUYECKas HHTEpIpeTaluns HaTypalbHBIX,
LETIBIX, PAIIMOHANIBHBIX, IEHCTBUTEIBHBIX YHCEN;

MMOHUMATh U OOBSICHITH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPaJbHOTO YHCIIA,

BBITIOJIHATh BBIYHCIICHHUS, B TOM YHCIE C HCIOIb30BAaHUEM TPHUEMOB PpallMOHATBHBIX
BBIYHCIICHUI;

BBITIOJIHATH OKPYTJIEHHE PAllMOHATBHBIX YHCEII C 33JJTaHHOM TOUYHOCTHIO;

CPaBHUBATH pAllMOHAIbHBIE U UPPALIMOHAIILHBIE YHACTA;

MPEACTABIISTH PAIIMOHATILHOE YHCIIO B BUJIE ACCATUIHONU TPOOH

YIOPSIOYMBATE YUCIIA, 3aMTMCAaHHBIE B BUIC OOBIKHOBEHHOH U IECITHYHON APOOH;

HaxoauTh HOJI m HOK yucen u ucnonap30BaTh UX MPU PELICHUHN 3a7a4.

B noBceHeBHOI KU3HU U MIPU U3YYEHUU APYTHX MPEAMETOB:

MPUMEHSITh TpaBUjia MPUOIMKEHHBIX BBIYUCICHUN MPH PEIICHUH MPAKTHYECKHX 3a]ad |
pelIeHu  3a/1a4 IPYTuX y4eOHBIX MPEAMETOB;
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BBINOJIHATH CPAaBHEHHE PE3YJIbTATOB BEIYUCICHUH MTPH PELICHUN PAKTUUYECKUX 3a/1a4, B TOM
qHcie NPUOIMKEHHBIX BRIYMCICHUH;

COCTaBJISITh M OLIEHUBATh YHCIIOBBIC BBIPAKECHUS U PELLIEHUH PAKTUYECKUX 3aja4 U 3aJa4
U3 APYrux y4eOHBIX PEIMETOB;

3allUChIBaTh U OKPYIJIATh YHMCIOBBIC 3HAYEHUS pEAbHBIX BEIMYUH C HCIOJIb30BAHUEM
Pa3HbIX CUCTEM U3MEPEHUS

Tooicoecmsennble npeodpaso8anus

OnepupoBaTh NOHATHSAMU CTEHNEHM C HATypaJbHBIM I[IOKa3aTeJeM, CTENEHH C LEJbIM
OTpHULATENIbHBIM [10Ka3aTENEM;

BBINOJIHATE NPE0Opa30BaHUs IIETBIX BBIPAKEHUI: JEHCTBUS C OJHOWICHAMHU (CIOXKEHUE,
BBIUUTAHHUE, YMHOXEHHE), JEHCTBUS C MHOTOWIEHAMH (CJIOKEHUE, BbIUUTAHMUE,
YMHOXEHHUE);

BBITIOJHAThH Pa3JI0)KEHUE MHOTOUIEHOB Ha MHOKUTENIM OAHUM U3 CIIOCOOOB: BBIHECEHUE 3a
CKOOKY, I'pyNIIUPOBKA, UCIIOJIb30BaHUE (POPMYJI COKPALLIEHHOI'O YMHOXEHHUS;

BBLJIEJIATH KBAJPaT CyMMbI M Pa3HOCTH OJHOYJICHOB;

packiaibIBaTh HA MHOXKUTEIN KBAJPAaTHbIN TPEXUWIEH;

BBIIIOJIHATh ~ NPEOOpa3oBaHUsl  BBIPAKEHWM, COAEpXallMX  CTENEHU C  LEJIbIMU
OTPULIATEJIbHBIMU TIOKA3aTeNIIMU, IEPEXOJUTh OT 3alUCH B BHUJE CTEHNEHH C LEJIbIM
OTpHULATENIbHBIM [10Ka3aTeJIeM K 3allUCU B BUJAE Ipo0H;

BBITIOJIHATE TIPe0Opa3oBaHusl JPOOHO-PAIMOHATBHBIX BBIPAKEHHIA: COKpAICHHE POOeH,
IpUBEJeHUE anredpandeckux ApoOedl k oOIieMy 3HaMEHATelNo, CIOXKEHHE, YMHOXEHHE,
JeneHne anredpanveckux ApoOeli, Bo3BeAeHNE anreOpanyeckor IpoOH B HATYpaTbHYIO H
LEJIYIO OTPULIATEIIbHYIO CTETICHb;

BBINOJIHATH IPE0Opa30BaHMsl BEIPAXKEHUH, COIepKaIUX KBalpaTHbIE KOPHHU;

BBIICJIAT KBaJgpaT CYMMbl WJIH Pa3HOCTH [BYWIE€Ha B BBIPAKCHMSAX, COAEPIKAIIUX
KBa/IpaTHbIE KOPHHU;

BBITIOJIHATH NPeo0pa30BaHuUs BBIPAXKEHUN, COAEPKAILIMX MOYJIb.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

BBITNIOJIHATH MPeoOpa3oBaHuUs U IEHCTBUS C UNCIAMHU, 3alIMCAaHHBIMU B CTaHAAPTHOM BU/IE;
BBITNIOJIHATh IPE0Opa3oBaHusl alNreOpandeckuxX BBIPAKEHUN NpPU PEIIeHUH 3ajad ApPYTuX
y4eOHBIX IPEAMETOB

Vpasnenus u nepasencmea

OnepupoBaTh MOHATUSIMU: YypaBHEHHE, HEPABEHCTBO, KOPEHb YPAaBHEHMs, pEIICHUE
HEPaBEHCTBA, PABHOCUJIbHBIE YPaBHEHUs, O0JIaCTh OINpEesIeHUs] YpaBHEHUs (HEpaBEHCTBa,
CUCTEMbI YpaBHEHHI UM HEPABEHCTB);

pemars JUHEHHbIE YpaBHEHMsS M YypaBHEHHUS, CBOJMMBIE K JIMHEHHBIM C IOMOIIBIO
TOKJECTBEHHBIX ITPE0Opa30OBaHuUM;

pemaTh KBaJpaTHbIE ypaBHEHHUsS M YPAaBHEHHS, CBOJMMbIE K KBaJPAaTHBIM C IOMOIIbIO
TOKJIECTBEHHBIX MPeoOpa3zoBaHUil;

pemarth ApoOHO-JIMHENHbIE YPaBHEHUS;

penars IpocTelne UppalloOHaIbHbIE YPAaBHEHUS BUAA \/f (x) = a, \/f (x) = \/g () ;

pelars ypaBHEHHs BHJIA x"=a ;

pelaTh ypaBHEHHs CIIOCOOOM Pa3NIOKEHHs HA MHOKUTEIM M 3aMEHBI TIEPEMEHHOM;
WCTIONB30BaTh METOJ MHTEPBAIOB JUIA DPELIEHHS LENBIX M APOOHO-PAlMOHAIBHBIX
HEPABEHCTB;

pelaTh IMHEHHbIE YPABHEHHS U HEPABEHCTBA C ITAPaMETPAMU;

pelaTh HECIOKHBIE KBAIPATHBIE YPABHEHUS C TIAPAMETPOM;

PEIIaTh HECTOKHBIE CUCTEMBI JIMHEWHBIX YPABHEHHH C APAMETPAMHU;

PELIaTh HECTOKHBIE YPABHEHHS B IIENBIX YHCIIAX.
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B noBcenHEBHOM KM3HU U ITPU U3YYCHUH IPYTHX IPEIMETOB:

COCTaBJIATh U PEIIATh TMHEWHBIC U KBAJAPAaTHBIC YPABHEHUS, yPaBHEHUS, K HUM CBOJSALINECS,
CHCTEMBbl JIMHEHHBIX ypaBHEHUH, HEPABEHCTB MpH pEIIeHUM 3ajad JAPYruX Y4eOHbIX
IIPEAMETOB;

BBINOJIHATH OIICHKY MPABJIONOA00US Pe3yabTaToOB, MOTYyYaeMbIX MPH PELICHUU JTUHEHHBIX U
KBaJIpaTHBIX YPABHCHUU U CUCTEM JIMHEHHBIX YPAaBHEHUI U HEPABEHCTB IIPU PELICHUH 3a7a4
IpYruX y4yeOHBIX PEAMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPABHEHUS, HEPABEHCTBA WJIM UX CHCTEMBI, U COCTaBIICHUS
MaTEMaTHYECKON MOJENHN 3aJaHHON PeaIbHOM CUTyallMy WU NIPUKJIAJHOM 3a1a4u;

YMETb MHTEPIPETUPOBATH IIOJIYYECHHBI IIPU DPEIICHUU YpPaBHEHUS, HEPABEHCTBA WIH
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOM pPEeabHOM CUTYallMK WX IIPUKIIAIHON 3a0a4n
DyHryuu

OnepupoBaTh HNOHATUAMM: (DYHKIMOHAJIbHAs 3aBUCUMOCTb, (DYHKIMS, rpapuk (QyHKIUH,
crocoObl 3amaHus (QYHKIMHM, apryMEHT U 3HAYeHUEe (QYHKIHMH, OOJACTh ONpPEICICHUS U
MHOXECTBO 3HAueHUH (yHKIUM, HYIM (QYHKIUU, [POMEXYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKITH, YETHOCTH/HEUETHOCTD (PYHKITHUH;

CTpoUTh TpadUKW JTHHEHHOW, KBajpaTHUHOW (DyHKIMIA, 0OpaTHOW MPOMOPIMOHAILHOCTH,

k
y=a+—mrm o _ _3 -
Ha MpUMEpe KBAJIPATUYHON (DYHKIMH, MCIIOIB30BaTh MpeoOpa3oBaHus rpaduka GpyHKIUH

y=f(x) 15 IocTpoenns rpaduKos GyHkumit J af (kx+b)+c ;

COCTaBJISITh YPAaBHEHUS IMPSIMOU 110 3aJaHHBIM YCIIOBUSM: MPOXOJAILIEH uepe3 ABE TOUKU C
3aJaHHBIMM KOOpJAWHATAMM, IIPOXOJALIEH 4Yepe3 NaHHYI0 TOYKY M IapajuleJbHOM JaHHOU
MIPSIMOM;

uccieoBaTh PyHKIHIO 10 €€ TpaduKy;

HaXOJUTb MHOXKECTBO 3HAUEHUM, HYJH, NMPOMEKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH
KBaJpaTUYHOM (QyHKIIMHU;

ONEpPUPOBATh  MOHATHSAMHU:  IOCIENOBATENbHOCTh,  apudMeTHuecKas  Mporpeccus,
reOMEeTpHUECKasl IPOrpeccust;

pelaTh 3a/1aun Ha apu(pMETHUECKYIO U TEOMETPHUUECKYIO TPOrPECCHIO.

B noBceHEeBHOM )XKM3HU U MTPU U3YYEHUH JIPYTHX MPEIMETOB:

WUIIOCTPUPOBATh € TOMOIIbIO TpaduKa pealibHyl0 3aBHCHUMOCTh WJIM IPOLIECC MO HX
XapaKTEepUCTHKAM;

HCIOJIb30BaTh CBOMCTBA U rpadK KBaJpaTUUHOW (PYHKIMU MPU PEIICHUH 33134 U3 IPYTUX
y4€OHBIX TIPEIMETOB

Texcmoegvie 3a0a4u

Pemare mpocTble M CIIOXKHBIE 3aJa4M pPa3HbIX THUIIOB, a TAKXE 3aJaud IOBBIILIEHHOU
TPYJHOCTH;

UCIIOJIb30BaTh pa3Hble KpaTKHE 3aluch Kak MOJEIM TEKCTOB CJIOKHBIX 3ajad s
IIOCTPOEHHUSI IOMCKOBOW CXEMBI M PEIICHUS 3a/1a4;

pa3nuyaTh MOJENb TEKCTa U MOJENb PEUICHMs 3aaud, KOHCTPYUPOBATh K OJHOW MOJENH
pELIEHNs HECIOKHOMN 3aJjaul Pa3Hble MOJIEM TEKCTA 33/1a4H;

3HaTh U MPUMEHATH 00a crocoba MoucKa pemeHus 3a1ad (0T TpeOoBaHMs K YCIOBUIO U OT
yCIIOBUS K TpeOOBaHUIO);

MOJIETTMPOBATh PACCYKICHUS MPU MOUCKE PEIICHNUs 3a]1a4 ¢ IOMOIIbIO Tpad-CXeMbI;
BBIJIETISITh 3TAIlbl PEHICHUS 3a/1a4M U COJIep KaHNe KaXA0ro dTara;

yMETh BBIOMPATh ONTHUMAJIbHBIN METOJ pelleHHs] 3aJauyd UM OCO3HaBaTh BHIOOpD MeETOa,
paccMaTpuBaTh Pa3IMYHbIE METO/bI, HAXOAUTH Pa3HbIE PEIICHUS 33aJa4H, ECJIIM BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYIHEHUs IIPU PEILICHUU 3a7ay;

BBINOJIHATE Pa3IMUHble NMpeoOpa3oBaHus MPEAJIOKEHHOHN 3a/1a4uM, KOHCTPYHpPOBAaTh HOBBIE
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3aJjauu U3 JaHHOM, B TOM 4HcjIe 0OpaTHBIE;

MHTEPIPETUPOBATh BBIUYMCIMTEIBHBIE PE3YJNbTAaThl B 3aJaye, HMCCIENOBATH IOJIYyYCHHOE
pellIeHne 3a1a4n;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAllMM B3aUMHOI'O DPACHOJOXKEHHUSA JBYX OOBEKTOB MU
U3MEHEHHE UX XapaKTEPUCTUK IPU COBMECTHOM JIBUJKEHUU (CKOPOCTh, BPEMSI, PACCTOSIHUE)
IIPU PELICHUHU 33]a4 Ha JBUKEHHE JABYX OOBEKTOB KaK B OJTHOM, TaK M B IPOTUBOIIOJIOKHBIX
HaIlpaBJICHUSX;

HCCIIEI0BaTh BCEBO3MOXKHBIE CUTYallUM IpPU PEIICHUU 3a4ad Ha JBUXKEHHE IO PEKe,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCYETA;

pelaTh pa3HoOOpa3HbIe 3a/1a4M «HA YacTH,

pematb 1 0OOCHOBBIBaTh CBOE peEIIEHUE 3a4ay (BBLAEIATh MAaTEMaTHYECKYI0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKCIa U YUCIIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIpo0H;
OCO3HAaBaTb W OOBACHATH MICHTUYHOCTH 3a/a4 pPAa3HBIX THUIOB, CBS3BIBAIOLINX TPHU
BEIMUYMHBI (Ha paboTy, Ha MOKYIKH, HAa IBUKEHUE). BBIACIATh 3TU BEIMUUHBI U OTHOIICHUS
MEX1Yy HUMH, PUMEHATh MX MPH PELIEHUH 3a/lad, KOHCTPYHPOBATh COOCTBEHHBIE 3ajau
YKa3aHHBIX THUIIOB;

BJIa/IETh OCHOBHBIMHM METO/AMH PEILIEHUS 3a]a4 Ha CMECH, CIUIABbl, KOHIICHTPALUH;

pemars 3aJayd Ha IPOLIEHThI, B TOM YHCJE, CJIOKHBIE IPOLEHTHl C OOOCHOBaHHUEM,
UCIOJIb3Ys Pa3HbIE CIIOCOOBI;

pelaTh JIOTHYEeCKUEe 33aJaud pasHbIMU CIOCOOaMM, B TOM 4HCIE, ¢ JByMs OJOKaMu U C
Tpems OJI0KaMH JTAHHBIX C IIOMOIIBIO TAOJIHIL;

pemars 3a7adyd M0 KOMOMHATOPUKE M TEOPUM BEPOSATHOCTEW HA OCHOBE MCIIOJIb30BAHUS
M3YYEHHBIX METOJIOB U OOOCHOBBIBATh PELICHUE;

pelaTh HECIOXKHBIE 3aa4U 110 MaTEMaTHYECKON CTAaTUCTUKE;

OBJIQIETh OCHOBHBIMU METOJIaMH  PELICHMsI CIOKETHBIX 3ajad: apupMeTHYECKuil,
anreOpandeckuii, mepedop BapUaHTOB, TEOMETPHUYECKUH, TpapUUECKuii, MPUMEHATh UX B
HOBBIX 110 CPABHEHUIO C U3YYCHHBIMU CUTYaLUsX.

B noBceaHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

BBIICTISATh NPU PELICHUM 3a/1ad XapaKTEpUCTHKU paccMaTpUBAaeMOil B 3ajaye CUTYyallUH,
OTJIMYHBIE OT peaJbHBIX (T€, OT KOTOPBIX aOCTParupoBalIUCh), KOHCTPYMPOBATb HOBBIE
CUTyallud C Y4Y€TOM OTUX XapaKTEpUCTHK, B YAaCTHOCTH, IIpH pEIICHWU 3aJad Ha
KOHLIEHTPALlUH, YYUTHIBATh IUIOTHOCTh BELIECTBA;

pelmars M KOHCTPYMpPOBaTh 3aJadyd Ha OCHOBE PACCMOTPEHMS pEabHBIX CHUTyallUi, B
KOTOPBIX HE TpeOyeTcsl TOUHBIM BHIUMCIUTENbHBINA Pe3yIIbTaT;

pelarh 3aJa4i Ha ABM)KEHUE 10 PEKE, pacCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA
Cmamucmuxa u meopus 6eposmuocmei

OnepupoBaTh NOHATHUAMHU: CTOJNOYATBIE W KPYTOBbIE JAMArpaMMbl, TaOJWIbl JAHHBIX,
cpeaHee apuQMeTHyeckoe, MenuaHa, HauOojbllee W HaWMEHbIEe 3HAYEHUs BBIOOPKH,
pa3Max BBIOOpPKH, AMCTIEPCHS U CTaHAAPTHOE OTKIOHEHUE, ClydyaiiHasi U3MEHUYHUBOCTb;
M3BJIEKaTh HH(POpPMAIKIO, MPEJACTAaBICHHYIO B Ta0JIMIIaX, HA AHarpaMmMmax, rpadukax;
COCTaBJIATH TAOIUIIBI, CTPOUTH JUArpamMmbl U rpauKy Ha OCHOBE JIaHHBIX;

ONEpUpPOBATh MOHATHUAMHU: (DaKTOpHAN YKCia, MEPECTAaHOBKU M COYETAHMSI, TPEYTOJIbHHUK
ITackans;

MIPUMEHSATH MTPABUIIO IPOM3BEACHUS NP pEIIEHUH KOMOMHATOPHBIX 3a7ay;

ONEpUPOBaTh MOHATUSIMU:  CIy4allHBIH  OMBIT, CIy4yalHBIH  BBIOOp, HCIIBITAHUE,
JJIEMEHTAapHOE CclydaiiHOe COOBITHE (MCXOJ), KIIACCHUYECKOE OIpENIeIeHuE BEPOSTHOCTH
CITy4aitHOTO COOBITHS, OTIEpAIlNN HAJ| CITYJalHBIMH COOBITHSIMU;

MIPeICTaBIATh MHPOPMAIIHIO C TOMOIIBIO0 KpyroB Jiiiepa;

pelarh 3aJaud Ha BBIUYMCICHHE BEPOATHOCTH C MOJICYETOM KOJIMYECTBA BApUAHTOB C
MOMOIIIbI0O KOMOWHATOPUKH.

B noBcenHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!
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U3BJICKaTh, WHTEPIPETUPOBATh M IMPeoOpa3oBBIBaTh HH(POPMAIUIO, TPEACTABICHHYIO B
Tabmuiax, Ha Jauarpammax, rpadukax, OTpa)XarolIyl0 CBOWCTBA W XapaKTEPUCTUKU
peaNIbHBIX MIPOLIECCOB U SBJICHUM;

OTpEAEATh CTATUCTUYECKHE XapaKTepUCTUKUM BBIOOPOK IO TalnuilaM, AuarpaMMam,
rpaduKam, BBIOIHATH CPABHEHHE B 3aBUCIMOCTH OT LIEJIM PELICHUS 3a1a4H;

OLIEHUBATh BEPOSATHOCTh PEATbHBIX COOBITUI U SIBICHHIA.

I'eomempuueckue gucypol

OnepupoBarh NOHATUSIMHI T'€OMETPUUECKUX (DUTYD;

U3BJIEKAaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUI0O O TEOMETPUUYECKUX
¢burypax, npeaCcTaBICHHYIO Ha YepTexkKax;

MPUMEHATh TeoMeTpuyeckre (akThl IS PEeLIeHHs 3a/a4, B TOM YHCIIEe, MPEANoIararnx
HECKOJIbKO LIaroB peuIeHHs;

(GbopMynHupoBaTh B MPOCTEHIINX CIIydasx CBOWCTBA U MPU3HAKU PUTYD;

JI0Ka3bIBaThb FT€OMETPUUECKHUE YTBEPKICHUS

BJIAJIeTh CTaHJApTHOW  Kkiaccuukanmedl  TUIOCKHMX  (uryp  (TpeyroibHUKOB U
YEeThIPEXYTOIbHUKOB).

B noBceHEeBHOM KM3HU U NIPU U3YYEHUH JIPYTHX IIPEIMETOB:

WCTOJB30BAaTh CBOMCTBA TEOMETPUYECKHX (UTYp JUIS pEHICHHs 3a1ad MPAKTHIECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX JUCIUILTUH

Ommnowenus

OmnepupoBaTh NOHATUSAMH: PAaBEHCTBO (UTYp, paBHBIC (PUTYpHI, PABEHCTBO TPEYTOJIHHHUKOB,
MapajuieNbHOCTh MPSAMBIX, MEPHEHIUKYISIPHOCTh TMPSAMBIX, VYIJBl MEXAY MHPSMBIMU,
MEPIIEHANKYIISAP, HAKIOHHAS, MPOEKIHs, mogodue QGuryp, mogodHsie GUrypsl, MOJ00HBIE
TPEYTOJIbHUKY;

npuMeHsITh Teopemy dDajeca U TeopeMy O MPOMOPIUOHATIBHBIX OTpe3Kax MpU PEIICHUU
3ajady;

XapaKTepU30BaTh B3aHMHOE PACIOJIO0KEHHUE MPSAMOI U OKPYKHOCTH, IBYX OKPY’KHOCTEM.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

MCII0JIb30BaTh OTHOIICHHUS I PEIIEHUs 3a]1a4, BOZHUKAIOIINUX B pealbHON )KU3HU
Hsmepenus u gvruucinenus

OIIEpUPOBATH MPEJCTABICHUSAMH O JJIUHE, IIomaau, o0béMe Kak BelnduHaMu. [IpuMeHsTH
teopeMy Ilucdaropa, popmyinsl miaomanu, o0bEMa Npy pelIeHUH MHOTOLIATOBBIX 3ajad, B
KOTOPBIX HE BCE JaHHBIE MPEJICTABIEHBI IBHO, a TPEOYIOT BHIYHUCIICHUH, ONlepUpoBaTh OoJee
IIUPOKUM KOJIMYECTBOM (POPMYIT UIMHBI, IJIOLIAAH, 00BbEMA, BBIUUCIATh XapaKTEPUCTUKU
KoMOuHamii Guryp (OKpy>KHOCTEH W MHOTOYTOJBHUKOB) BBIYUCIATH PACCTOSHHS MEXKIY
¢burypamu, IpUMEHITh TPUTOHOMETPUYECKHE (POPMYIIBI JIs1 BHIYUCICHUH B O0JI€€ CI0KHBIX
CIIy4asx, IPOBOJNUTH BBIUUCIIEHHS] HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIEHHOCTH;
MIPOBOJIUTH MTPOCTHIE BBIYUCIICHUS HA 0OBEMHBIX Teax;

dbopMynupoBaTh 3a7aud Ha BBIYHMCIEHHUE JUIMH, IUIOMAfe U o0bEMOB M pemiath uXx. B
CoJIepKaHUHU €CTh €€ U TeopeMa CHHYCOB U KOCHMHYCOB. JInGo Ttam yOpaTh . mub0 31€Ch
100aBUTh

B noBceHeBHOM KU3HU U NTPU U3YYEHUH JIPYTHX MPEIMETOB:

MIPOBOAUTH BHIYMCICHUS HA MECTHOCTH;

MPUMEHSTHh (OPMYJIbI IPU BBIUMCICHUSIX B CMEXKHBIX YUEOHBIX IIPeaMETaX, B OKpYXKaroulei
JNENCTBUTEIBHOCTU

l'eomempuueckue nocmpoenus

N300paxaTh reomeTpuueckie GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OMHCAHUIO;
CBOOO/THO ONIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECTIOKHBIX CIIydasix,

BBITNIOJHATh IIOCTPOEHMSI TPEYTOJIBHUKOB, IPHUMEHATH OTHEJIBHBIE METOJbl NOCTPOCHUM
HHUPKYJIEM U JIMTHEMKON ¥ IPOBOJAUTH MPOCTENIIINE UCCIICIOBAHUS YMCIIA PEIICHUI;
n300pakaTh THUIOBBIC IUIOCKHE (PUTYPHI U OOBEMHBIE Tella C IMOMOIIBI0 MPOCTEHIINX
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KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBceHEBHOM KU3HU U IPU U3YYCHUU APYTUX IIPEAMETOB:

BBIMOJIHATH MPOCTEHINNE TOCTPOSHUS HA MECTHOCTH, HEOOXOMMBbIE B PEATbHOM KU3HU;
OLIEHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYXKAIOIIEro MUpa

Ilpeobpazosanus

OnepupoBarh TOHSATHEM JBHXKEHUS M NpeoOpa3oBaHUs MOA00HUS, BIAAeTh HpUEMaMU
HOCTPOEHUsI GUTYp C UCIOIB30BAHNUEM JBMXKEHUM M IpeoOpa3oBaHuil MoA00Ms, IPUMEHATh
IIOJIyYEHHBIE 3HAHMS U OIBIT IOCTPOCHUN B CMEKHBIX IIPEIMETAX U B PEaJIbHBIX CUTYaLUAX
OKPY>KaOILEro MUpa;

CTpOUTh (Urypy, MOJOOHYIO JAaHHOM, TONb30BaThCS CBOMCTBaMHU MoxO0Us  JUIS
000CHOBaHUS CBOWUCTB (UTYD;

IIPUMEHSTh CBOMCTBA JBWKEHUM JJIsl NPOBEACHUS IPOCTEHIINX OOOCHOBAaHUI CBOWCTB
¢buryp.

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTUX IIPEAMETOB:

MIPUMEHATHh CBOMCTBA JIBHXKCHHUI U PUMEHSTH 1MOJ00U€ SISl TOCTPOCHUI M BBIYMCICHUN
Bexmopwi u koopounamul na niockocmu

OnepupoBaTh NOHATUAMU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEIEHUE BEKTOpa Ha
YHCIIO, YroJI MEXIY BEKTOpaMH, CKaJIIPHOE IPOU3BEIECHUE BEKTOPOB, KOOpAMHATHI Ha
IIJIOCKOCTH, KOOPAMHATBI BEKTOPA;

BBIIIOJHATh JCHCTBUS HaJ BEKTOpaMHU (CIOXKEHHE, BBIYMTAHHME, YMHOXKEHUE Ha YHCIIO),
BBIUHCIIATh CKAJSIPHOE NPOU3BEACHUE, ONPEIEIATh B MPOCTEHUIIMX CIydasX yrojl MEXAy
BEKTOPAaMH, BBIIIOJIHATH Pa3IOKEHUE BEKTOpPA HA COCTABJIAIOIINE, IPUMEHATH IIOJYYCHHbIE
3HaHUA B (U3MKe, M0JIb30BaThCs (POPMYIION BBIYMCICHUS PACCTOSHUS MEXYy TOYKAMHU I10
M3BECTHBIM KOOPIUHATAM, HCIIOIB30BaTh ypaBHEHUS (DUTYp IS peIIeHus 3a/1a4;
IIPUMEHATHh BEKTOPBI U KOOPAMHATHI JUIsl PEIICHUs I€OMETPUYECKUX 3a]1a4 Ha BBIYHUCIICHUE
JUIAH, YTJIOB.

B noBceHEBHOM KNU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

HCIIOJIb30BaTh MOHATUS BEKTOPOB M KOOPJAMHAT Ul PELIeHHs 3a1ad 1o (usuke, reorpaguu
U IpYT'UM y4eOHBIM IIpeMeTaM

Hcemopus mamemamuku

XapakTepu3oBaTh BKJIaJ BBIIAIOIIMXCS MAaT€MAaTHKOB B Pa3BUTHE MAaTE€MaTHKU M HMHBIX
Hay4HbIX o0acTeif;

IIOHUMATh POJIb MaTeMAaTUKU B pa3Butuu Poccun

Memoowr mamemamuxu

Hcnonw3ys n3ydeHHble METO/IbI, IPOBOINUTH JI0KA3aTEIBCTBO, BBIITOIHATH ONIPOBEPKEHUE;
Br16upaTh n3yueHHble METO/IbI U UX KOMOWHAIIUY JIJIS1 pELICHHS] MAaTEMaTUYEeCKUX 3a/1ay;
HCIIOJIb30BAaTh MAaTEMaTUYECKUE 3HAHUA U1 ONMUCAHUSA 3aKOHOMEPHOCTEH B OKpYKarolen
JEUCTBUTEIBHOCTH U MPOU3BEICHUIX HCKYCCTBA;

IIPUMEHATHh IIPOCTEUIINE NPOrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU MaTEMaTUYECKUX 3a1a4.

17



Pasnen 2. Conepxkanue nporpaMmsl

Anareopa
Yucaa
PanyoHajJnLHBIE YHCJIA
MHoO)ecTBO panuoHaNbHBIX uuceld. CpaBHEHHME palMOHANbHBIX uwucen. JleWcTtBua c¢
panroHaIbHBIMU yucaamu. [IpencraBienne pamoHanbHOTO YUCIa IeCATUYHON APOObIO.
HppanuoHajbHble YuCjIa
[lonsTe WppauMoHaNbHOrO 4ucia. PacnosHaBaHue uppanuoHanbHBIX 4ducen. [Ipumepst

JI0Ka3aTenbCTB B anredpe. MppanuoHanibHOCTh YyuCia \/5 . Ilpumenenue B reomerpun. CpaBHEHHE
UPPALMOHAIBHBIX Yucel. MHOXKECTBO ACUCTBUTEIBHBIX YUCEL.

ToxaecTBeHHbIE Peo0Opa3oBaHUs

YucnoBbie 1 0yKBeHHbIE BbIPAKEHHUS

Bripaxxenne c¢ nepemeHHOM. 3HaueHUe BbIpakeHUs. [lojcTaHOBKA BBIPAXKEHUN BMECTO
IIEPEMEHHBIX.

Ieanie BbIpaKeHUst

Crenenb c HarypalbHBIM IIOKa3aTeneM U €€ cBoicTBa. [IpeoOpa3oBaHus BBIpaXKEHUH,
COJIEpKalIiX CTENCHH C HATypaJIbHBIM I10KA3aTEIEM.

OpHowieH, MHorouieH. JleWcTBUS C OJHOWIEHAMH M MHOIOWIEHaMHU (CIIOXKEHHE,
BbIUUTAHUE, YMHOXeHHE). PopMylbl COKpAIIEHHOIO YMHOXEHMsS: pa3HOCTh KBaJpaTOB, KBaJpaT
CYMMBI U pa3HOCTH. Pa3znojkeHne MHOrouwieHa Ha MHOXHTENIU: BBIHECEHUE OOIIEr0 MHOXKHTEIS 32
CKOOKHM, TPYNIHMPOBKA, IPUMEHEHHE (HOPMYJT COKPALIEHHOTO YMHOXEHUs. KBaapaTHblil TpéxueH,
pa3JIoKEeHUE KBaJPpaTHOTO TPEXUWIEHA HA MHOKUTEH.

JIpoOHO-panHOHAJIbHBIC BHIPAKEHUS

Crenenp c wnensiM nokasareneMm. IIpeoOpazoBanue ApOOHO-JIMHEHHBIX BBIPAKEHUMN:
CJIOKEHUE, YMHOXKEHHeE, Jenenue. AnreOpanyeckast ApoOb. [lonmycTuMble 3HaU€HUS IEPEMEHHBIX B
JIpOOHO-pAlMOHABHEIX  BhIpakeHusx. Cokparnenue anreOpamdeckux apobeit. [Ipuenenwue
anreOpanyeckux ApoOeil k obmemy 3HameHarento. [leiicTBus ¢ anreOpandeckUMu ApoOSMU:
CJI0’)KE€HHE, BBIYNTAHUE, YMHOKEHUE, JICJICHNUE, BO3BE/ICHHUE B CTEIICHb.

IIpeoOpa3oBanue BbIpaXKEHUN, COAECPIKAIINX 3HAK MOIYJIS.

KBaaparubie kopHu

Apudmernueckuil kBaapaTHbI KopeHb. IIpeoOpa3oBaHue BBIpaKE€HHH, COAEpIKAIINX
KBaJpaTHbIC KOPHU: YMHOXKEHHUE, I€JICHUE, BBIHECEHHE MHOKUTEIS U3-110]] 3HAKa KOPHS, BHECEHHE
MHOJKUTEIS 110/ 3HaK KOPHSI.

YpaBHeHHs U HEpAaBEHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHus

[lonsTre ypaBHeHHs M KOpHsS ypaBHeHM:. IIpeacraBieHne 0 paBHOCWIBHOCTH YPAaBHEHHM.
Ob6nacTb onpeneneHus ypaBHeHuUs (00JacTh JONYCTUMbIX 3HaUEHUH TePEMEHHOMN).

JInHeiliHOEe ypaBHEHHE U €r0 KOPHHU

Pemenue nuneitHbIx ypaBHeHM. JInHeliHOe ypaBHEHUE ¢ napameTpoM. KonndecTBo kopHen
JIMHENHOTO ypaBHEHUs. PenieHue JIMHEMHBIX YPaBHEHUM C TApaMETPOM.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBagparusle ypaBHeHus. HenonHble kBagpaTHbIE YypaBHEHUS. [[MCKpUMHUHAHT KBaJApPaTHOTO
ypaBHeHus. dopmyna KopHel KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOparnas
teopeme Buera. Pemienne kBajpaTHBIX ypaBHEHUI: UCIHOJIb30BaHUE (OPMYIBI IS HAXOXKIACHUS
KOpHEH, rpaduyeckuii MeTOJ| peIIeHus, paszjIoKEeHHe Ha MHOXHUTENH, NoJ00p KOpHeH ¢
HCIIOJIb30BaHNEM TeopeMbl Buera. KonnuecTBo KOpHEH KBapaTHOTO YPaBHEHHUS B 3aBUCUMOCTH OT
€ro JIUCKpUMHUHAHTA. bBUKBajgpaTHblE ypaBHEHHs. YpaBHEHUS, CBOAMMBIE K JIMHEHHBIM U
KBaJpaTHbIM. KBasipaTHbIE ypaBHEHHUS C TApaMETPOM.

/{poOHO-panuoOHAJIbLHbIC YPABHEHUS
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Pemenue mpocreimmx apoOHO-TMHEWHBIX YypaBHEHMH. Pemienune apoOHO-palMOHaIbHBIX
YpaBHEHUM.

Mertoabl pelleHus ypaBHEHM: METOJbl PaBHOCHIIBHBIX MPeoOpa3oBaHUM, METOJ| 3aMEHbI
nepeMeHHOM, rpadudeckuii MetTo. Vcrnonp30BaHne CBOMCTB (PYHKIUN MPU PEIICHUH YPaBHEHUI.

IMpocreiinye uppalMoHaIbHbIE YpaBHEHHS BUIA \/ f(x)=a, \/ f(x)= \/ g(x) -

VYpaBHeHus Buaa x"=a .YpaBHEHU B LENBIX YHCIIAX.

Cucrembl ypaBHeHUH

VYpaBHeHME ¢ IByMs IIEpeMeHHBIMU. JIMHEHOE ypaBHEHUE C IByMs NlepeMeHHbIMU. [Ipsamas
Kak rpaduyeckas MHTEPIpEeTalus JIMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMU.

[TonsiTue cucremsl ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUM.

Metoapl pemieHusi CUCTEM JIMHEHHBIX YpaBHEHHWH C IBYyMs MEpPEeMEHHBIMHU: IpaduuecKuit
METOJI, METOJ CJI0KEHUS, METOJL ITOICTAHOBKH.

Cucrembl TMHEHHBIX YPaBHEHUH C TapaMETPOM.

HepaBencrBa

UwucnoBbie HepaBeHcTBAa. CBOICTBAa YHCIOBBIX HEpaBeHCTB. lIpoBepka crnpaBemMBOCTH
HEPABEHCTB IIPH 3a1aHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoi. Ctporue U HecTporue HepaBeHCTBa. OOIacTh OnpeneeHus
HepaBeHCTBa (00JIaCTh JOMYCTUMBIX 3HAUEHHUH IEPEMEHHOI).

Pemenue nuHEHBIX HEPABEHCTB.

KBanpatHoe HepaBeHCTBO UM €ro peuleHus. PemeHue KBaJpaTHBIX HEPABEHCTB:
UCTIOJIb30BaHUE CBOMCTB M rpaduka KBaJpaTUIHON (PYHKIMH, METOJ] HHTEPBAJIOB. 3alUCh PEIICHUS
KBaJIpaTHOI'O HEPABEHCTBA.

Pemenue nenbix 1 JpoOHO-pALlMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

CucreMbl HEPaBEHCTB

CucreMbpl HEpaBEHCTB C OJHOW IepeMeHHOW. PelieHue cucreM HEPAaBEHCTB € OAHOMU
HEePEMEHHOI: TMHEHHbIX, KBaApaTHbIX. M300pakeHne pelieHns CucTeMbl HEPaBeHCTB Ha YHMCIIOBOM
IpsIMOM. 3aIuCh PELIEHUS] CHCTEMbI HEPaBEHCTB.

DOyHKUMU

Ionsitue pyHkuuu

JlekapToBbl ~ KOOpAMHATBl Ha  IIockoctd.  dopMmupoBaHHMEe  MpPEACTAaBICHUH O
METaNpeIMETHOM TMOHATUU «KOOpAMHATh». CrocoObl 3afaHusd (QYHKUMN: aHATUTUYECKUH,
rpadpuueckuit, Tabnuunbplid. I'papuk ¢yHkuuu. Ilpumepsl ¢GyHKIUH, MmojiydaeMbIX B Ipoliecce
UCCIIEIOBaHMsI Pa3IMUHBIX PEANbHBIX MPOIECCOB M PELICHUs 3a1ad. 3HaueHue (QYHKIHMU B TOUKE.
CpoiictBa (QyHKIMI: 005acTh ONpeAeNeHusl, MHOXXECTBO 3HAYEHWMH, HYJIH, [POMEXKYTKH
3HAKOMOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, IPOMEKYTKH BO3pACTaHUs U yObIBaHMS, HanOoOJbIlIEe U
HavMeHblIlee 3HaueHus. MccnenoBanue GyHKIuu no e€ rpaduxy.

IIpencraBnenue o6 acUMNTOTAX.

HenpepriBHocTh QyHk1mu. KycouHo 3agaHHbIe QYHKIIMH.

JIuneiHas GpyHKIusA

CaoiicTBa ¥ rpaduk uHeitHOW GyHKIMH. YTII0BOH KO3 duumeHT npsamoil. Pacnonoxenue
rpaduka JMHEHHON (PYHKIIMU B 3aBUCUMOCTHU OT €€ yriIoBOro ko3¢ uIreHTa 1 CBOOOHOTO ieHa.
Haxoxnenue ko3¢p¢uuueHToB JIuWHEHHOW (YHKUMHM 1O 33JaHHBIM YCJIOBHSIM: MPOXOXKJIECHUE
IpsIMOM 4Yepe3 JIB€ TOUYKM C 3aJaHHBIMM KOOpPAMHATAMH, NPOXOKICHHUE IPSIMOH 4Yepe3 JaHHYIO
TOYKY M MMApaUIETIbHON JaHHOW MPSMOM.

KBagparnunas pynkous

CpoiictBa u rpaduk KkBaapaTHuHoll QyHkuuu (mapabona). Iloctpoenue rpaduka
KBaJpaTUYHOM (PYHKIMHU N0 ToukaM. HaxokaeHue Hynell KBagpaTHUHOM (YHKIMHU, MHOXKECTBA
3Ha4YeHUH, MPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUUOHATBHOCTD

CaoiicTBa QyHKIMH Y = K . 'unepbomna.
X

19



I'paduxu ¢pynknmii. IIpeoOpazoBanue rpaduka dyakmum y= f(X) npms mocTpoeHus
rpadukoB Gpynkimii Buna y = af (kx+b)+c.

'paduku GyHKIMi y:a+L, y=~/x, y=3x, y=|x.

X+b

IHocenoBaTeIbHOCTH M IPOTPECCHH

UYucnoBas nocienoBaTesbHOCTh. [prMeps! yMciioBBIX nocaeaoBarenbHocTel. beckoneunbie
nocie0BaTeIbHOCTU. Apudmernueckas nporpeccus u e€ cBoiicTBa. ['eomeTpruyeckas mporpeccus.
@opmyna o0mIero wjieHa M CyMMbI N TEPBBIX YICHOB apu(METHUECKOW W TEeOMETPHUYECKOU
nporpeccuil. Cxonduascs reoMmeTpudeckas Iporpeccus.

Pemenune TeKCTOBBIX 3a1a4

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Pemenue TeKCTOBBIX 3amay apuMeTHUECKUM criocoOoM. Mcmosnp3oBaHue TaliMil, CXeMm,
YEPTEKEU, APYTrUX CPEACTB MIPEACTABICHUS JAHHBIX IIPU PELICHUU 3aJa4H.

3agauu Ha IBHKeHHe, Pa00TY U MOKYIIKH

AHanu3 BO3MOXXHBIX CHTYallMil B3aMMHOTO PAaCMOJIOXKEHUS OOBEKTOB MPHU MX JBUKCHHH,
COOTHOLLIEHUS 00BEMOB BBIIIOJIHAEMBIX pabOT IIPU COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIM, IPOLEHTHI

Pemrenue 3aay Ha HaxOXKJIEHHWE YAacTH YHUCJA U YHUCIA MO €ro 4acTu. Pemienue 3axad Ha
IPOLEHTHI U Aonu. [IpuMeHeHrne nponopuuil Npy peleHuH 3a4a4.

Jlornueckue 3agaun

Pemrenune normueckux 3agad. Pemenne morndeckux 3a1a4 ¢ TOMOIIbI0 rpadoB, TaOIHII.

OcHoBHbIE MeTO/bI pelleHUus] TeKCTOBBIX 3a4au: apudmeTuyeckuid, anredpanveckuii,
nepebop BapuaHTOB. llepBuuHBIE mpeAcTaBieHUs O JPYIMX METOJAax peIleHus 3aaay
(reomeTprdecKue U rpaduIeCKUe METOIBI).

CraTucTHKA M TeOpHs BePOSITHOCTEH

CraTucruka

TabnuuHoe u rpaduyeckoe MpencTaBiIeHUE JaHHbIX, CTOJI0YAThIE U KPYTOBbIE JUArpaMMBl,
rpaduKy, TpUMEHEHHEe JuarpaMM U rpaduKoB Ui OMMCAaHUsS 3aBUCUMOCTEH peallbHBbIX BEJIHYUH,
u3BJiedeHre MHGOpManuu U3 Tabmuu, auarpaMM U rpagukoB. OnucareiabHble CTATUCTUYECKUE
1oKa3aTesM YUCIIOBBIX HAOOpOB: cpeHee apudMeTHIecKoe, MeaAnaHa, HauOoblllee U HauMEeHbIIIee
3HaueHusl. Mephpl paccenBaHMsl: pa3Max, TMCHIEPCHUs U CTaHIapTHOE OTKJIOHEHHE.

CnyuaitHass M3MEHYMBOCTh. VI3MEHUMBOCTH Ipu H3MEpeHusx. Pemaronye mpasBuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BEJTUYMHAX.

Cayuaiinble cOOBITHS

CrnyuaiiHble ONBITHI (SKCIIEPUMEHTHI), 3JEMEHTApHBbIE Cly4ailHble COOBITHS (MCXOJIbI).
BepositHocT  21eMeHTapHBIX  coObITHH. CoObITHS B ClIy4allHBIX  OKCIEPUMEHTaxX U
0JIAarONpPHUATCTBYIOIINE JJIEMEHTapHbIE COOBITHS. BeposTHOCTH citydailHbIX cOOBITHI. OTMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTapHbIMU CcOOBITUAMH. Kilaccuueckue BEpOATHOCTHBIE OIBITHI C
UCIIOJIb30BaHWEM MOHET, KyOukoB. IlpencraBiieHne coOBITUH € MOMOINBIO JuarpamMm Ouiepa.
[TpoTuBONONIOXKHBIE COOBITUS, OOBEIUHEHHE WU TepecedyeHue coObiTuil. IlpaBuio crnoxeHus
BeposiTHOocTel. Cyuaiinbiii Be1OOp. [lpencraBienne skcriepuMeHTa B Buje AepeBa. HezaBucumsbie
COOBITUSI. YMHOXKEHHE BEpOSITHOCTEH HE3aBHCHUMBIX coObITUH. [locrnenoBaTenbHble HE3aBHCHUMBIE
ucnelTanus. [lpencraBienre o He3aBUCUMBIX COOBITHSX B KU3HU.

DJIeMeHTbl KOMOMHATOPUKH

[IpaBmiio ymMHOXEHUS, IEpeCTaHOBKH, (hakTopuan yucia. CoyeTaHUs U YUCIO COUYETaHHUM.
@®opmyna uymciaa coueranwil. TpeyronmpHuk Ilackanms. OmbeiTel ¢ OONBIIMM — YHCIIOM
PaBHOBO3MOYHBIX 3JIEMEHTApHBIX COOBITHH. Boruricienue BeposiTHOCTEN B ONBITaX ¢ MPUMEHEHUEM
KoMOuHaTOpHbIX (popmyn. Hcnbitanus bepuymnu. Yemex m Heynaua. BeposiTHOCTH cOOBITHI B
CcepuM UCHBITaHNN bepHysum.

Cay4aiiHble BeJIHYMHbBI

3HAKOMCTBO CO CIy4yallHBIMH BEJIMYMHAMH Ha TMpPUMEpPax KOHEYHBIX JAMCKPETHBIX
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ciaydailHeIX BennuunH. Pacnpenenenue BeposiTHOcTel. Maremaruueckoe oxkuaanue. CBoiicTBa
MaTeMaTH4ecKoro oxxkunaaHusi. [loHsTue o 3akoHe OonbpIMX yucel. M3MmepeHue BEpPOSTHOCTEH.
[IpumeneHue 3akoHa OONBIIMX YHCENT B COLMOJOTHH, CTPaXxOBaHUHM, B 3IPaBOOXPAHEHUU,
oOecrieyeHnH 6E€30MACHOCTH HACETICHHUS B YPE3BbIYANHBIX CUTYAIIUSX.

I'eomerpus

Il'eomeTrpuyeckue purypsl

@urypsl B reoMeTpHHU U B OKPYKalolleM MUpe

I'eometpuueckas ¢urypa. dopmupoBaHue NpeACTaBICHUN O METaIpPeIMETHOM MOHITHH
«hurypay.

Touka, nuHMS, OTPE30OK, MpsAMas, JIy4, JIOMaHas, MIIOCKOCTb, YroJl, OMCCeKTpUca yria u eé
CBOMCTBA, BUJIbI YITIOB, MHOTOYI'OJIbHUKH, KPYT.

OceBasi cummeTpusi reomerpuueckux ¢uryp. LleHTpanbHas cUMMETpHs F€OMETPUUYECKUX
buryp.

MHOroyroJibHUKHu

MHOroyroiapHuK, €ro 3J€MEHTBl M €ro cBoucTBa. Pacmo3HaBaHHMEe HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BBINyKJIbIE M HEBBIMYKJIbIE MHOTOYTOJIbHUKH. [IpaBUIbHBIE MHOTOYTOJIbHUKH.

TpeyronbHuku. BbicoTta, MenuaHa, OuccekTpuca, CpeIHss JHMHHUS TPEYrojbHUKA.
PaBHOOEIpEeHHBIN TPEYroJIbHUK, €ro CBOMCTBA M MpPU3HAKH. PaBHOCTOPOHHMI TPEYrojIbHUK.
IIpsAMOYTOJIBHBIN, OCTPOYTOJIBHBIN, TYIOYIOJBHBIA TPEYrOJbHUKU. BHEIIHNE yIibl TPEYTrOJIbHUKA.
HepaBeHCTBO TpeyroyibHUKA.

UYerbipéxyronpHuku. [lapannenorpamm, pom0O, NpsSMOYrOJbHUK, KBajapaT, Tpareuus,
paBHOOeApeHHass Tparnenusi. CBOICTBa W MpPU3HAKU MapajienorpamMmma, pom0a, mpsMOYrojlbHUKA,
KBaJpara.

OKpyXHOCTB, KPYT

HX 311eMeHTHI M CBOWMCTBA; LICHTPAJIbHbIE U BIMCAaHHbIC yIuibl. KacarenpHas M cexymas K
OKPY)KHOCTH, HX CBOWCTBa. BmnucaHHble M ONUCAaHHBIE OKPYKHOCTH Uil TPEYrOJbHUKOB,
YETBIPEXYTOJIBHUKOB, IIPABUIIBHBIX MHOTOYTOJIbHUKOB.

I'eomeTpuueckue purypsl B NnpocTpaHcTBe (00bEMHBIE TEJa)

MHororpanHuk M ero 3iaeMeHTbl. Ha3BaHus MHOIOTPaHHHUKOB C pPa3HBIM IOJOKEHHEM W
KOJINYEeCTBOM I'paHeil. [lepBruuHbIe MpeacTaBaeHus 0 MUpaMUe, napaienenumnene, npusme, chepe,
mape, UIMHIPE, KOHYCE, UX JIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

OTHOmEeHHA

PagsencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IprU3HaKu paBeHCTBA TPEYTOJILHUKOB.

IMapanieJbHOCTH NPSAMBIX

IIpuzHakn u cBOMCTBAa NapauIeIbHBIX MNPsAMBIX. AKCHOMa MapajielbHOCTH EBKinpa.
Teopema daneca.

IlepnenauKyasipHbIC NPSIMBbIE

[Ipsimoii  yron. Ilepnenaukynsip k npsimod. Hakionnas, npoekuusa. CepenuHHBIN
NEPNEHIUKYIISAP K 0Tpe3Ky. CBOMCTBA U MPU3HAKU NIEPIIEHIUKYIIIPHOCTH.

IHoxooOue

[TponopunonansHble OTpe3kH, nogobue ¢uryp. Ilogobuble TpeyronbHuku. IlpusHaku
og00us.

B3aumHoe pacnoJioikeHue NpsMOU U OKPY>KHOCTH, ABYX OKPYKHOCTEM.

N3mepenus u BoIYNCICHUS

Beanunnbl

[Tonsitue Benmuuuel. {nuHa. M3mepenne nuubl. Equnuibel namMepeHus aivHbl. Bennunna
yraa. ['pagycHas mepa yria.

[TonsiTre o TuomaaM TIOCKOUW GUTYypsl U €€ cBoiicTBax. M3mepenue tutomaneit. Enuauibt
U3MEPEHHUS TUIOLIAIHN.

[IpencraBnenne 06 o6béMe U ero cpoiicTBax. M3mepenne ob6béma. EnuHuiel usmepenus
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00BEMOB.

HN3mepeHuss u BbIYMCICHUS

NHCcTpyMeHTBl 11 M3MEPEHHM M MOCTPOECHHWI; U3MEPEHHE WM BBIYMCICHUE YIJIOB, JJIMH
(paccrosiuii), miomaneid. TpuroHoMeTpuveckue QYHKIMH OCTPOrO YIiia B HPSIMOYTOJbHOM
TpeyrojibHuke Tpuronomerpuyeckue (GyHKIMH TYHOro yrjia. BpluucieHue 3JI€MEHTOB
TPEYrOJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOLICHUH. POpMysbl IIJIOLIAAU
TpPeyrojbHHKa, M[MapajjienorpaMMa M €ro 4YacTHBIX BHUIOB, (OPMYIbI JUIMHBI OKPYXKHOCTH H
wioniaau kpyra. CpaBHeHue W BolumclieHue momanaeit. Teopema [Mudaropa. Teopema cCHUHYCOB.
Teopema KOCUHYCOB.

Paccrosinus

Paccrosinne mexny toukamu. PaccrosHue oT Toukum 10 mnpsAMou. PaccrosHue Mexny
burypamu.

I'eomeTpuyeckne NOCTpoOCHUs

['eomeTprueckue MOCTPOSHUS IS WILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKHUX (UTYP.

NHCTpyMEHTHI AJ1s1 TIOCTPOCHUM: LIUPKYJIb, JIUHEWKA, YyroJdbHUK. [Ipocreiiiire mocTpoeHus
LHUPKYJIEM U JIMHEUKOW: IOCTpOEHHE OWMCCEKTPUCHl YyIjla, MNEpHEHIUKYJspa K MNpsAMOH, yria,
PaBHOTO JaHHOMY,

[locTpoeHue TpeyroJbHUKOB MO TPEM CTOPOHAM, JIBYM CTOPOHAM M YIJIy MEXIY HHUMH,
CTOPOHE U JIBYM INpUJIEKAIIUM K HEH yriam.

Jlenenue oTpe3ka B JAHHOM OTHOILICHUHU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpazoBanus

[lonstue npeoOpa3oBaHusl. [IpencraBnenue 0 MeTanpeaIMeTHOM MOHATUHU
«tpeobpazoBanuey. [lomodue.

JIBMsKeHUs

OceBas U LEHTpajbHAs CUMMETpHUSA, MOBOPOT M NapauieiabHbld nepeHoc. KomOunauuu
JBUKEHUM HA MJIOCKOCTH U UX CBOMCTBA.

BekTOopbl H KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[lonsiTue BekTOpa, MAEWCTBUSA HaJA BEKTOPAMH, MCIIOJIb30BAaHHUE BEKTOPOB B (U3HKE,
pa3I0KEeHUE BEKTOpA Ha COCTABIIAIOIINE, CKAIIPHOE ITPOU3BEACHHUE.

Koopaunarsi

OCHOBHbIE TOHATHSA, KOOPAMHATHI BEKTOpa, PAcCTOSAHHE MexAy Toukamu. KoopanHatbl
CepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

IIpuMeHeHre BEKTOPOB U KOOPAMHAT Ul PEIIEHUS IPOCTEHIINX T€OMETPUIECKHUX 3a/1a4.

HcTopust MaTeMaTuKu

Bo3HukHOBEHHE MaTeMaTHMKU KaK Hayku, dJTanbl €€ pa3Butus. OCHOBHBIE pPa3febl
MaTeMaTUKH. Brigatoniyecss MaTeMaTHKU U UX BKJIAJ] B pa3BUTHE HAyKH.
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Pa3nea 3. TemaTnueckoe njaHUpPOBaHHE

TemaTu4eckoe nuIaHNpoBaHue No ajaredpe 9 kiaace

KoimuecTBo
Ne ypoka Coaepixanue yueOHOro MaTepuaa
4acos
1-5 IToBTOpEHME B
Keaopamuunasa ¢pynxyus. 30
6-8 Oynknusa. O61acTh ONpeAeICHH M 001aCTh 3HaYCHUN (QYHKITUH. 3
9-12 CpoiicTBa QyHKIHI. 4
13-15 KBagparHplil TpEXUIICH M €T0 KOPHH. 3
16-18 Pa3noxxeHne KkBajpaTHOrO TPEXWIEHA HA MHOXKHUTEIH. 3
19 Kontponbnas padorta Nel «KBagpaTHblil TpEXUIEHY. 1
20-21 I'paduk pyHKIMM y=ax ° . 2
22-24 I'paduku Qynximii y=ax > +n u y=a(x-m)°. 3
25-29 IToctpoenue rpaduka KBaapaTUIHON QYHKIUH. 5
30-31 Jlmarnoctuueckas paboTa. 2
32 Oyuknus y=x". 1
33-34 Kopens Nn-ii crernenn 2
35 Kontponsnast pabora Ne2 «KBagpatuuHast QyHKIHSI. 1
Ypasnenus u nepasencmea c 00noit nepemennoil. 19
36-39 Ilenoe ypaBHEHUE ¥ €r0 KOPHHU. 4
40-43 VYpaBHeHUs, IPUBOJUMBIE K KBaIPATHBIM. 4
44-47 JlpobOHble panmoHanbHbIe YpaBHEHUS. 4
48-50 Perrenne HepaBeHCTB BTOPOH CTENEHU C OJTHON MEPEMEHHOM. 3
51-53 Pemenne HepaBEHCTB METOAOM MHTEPBAJIOB. 3
54 Kontponbnas pabota Ne3 «YpaBHEHUs 1 HEPABEHCTBA C OJTHOM 1
IIEPEMEHHON .
Ypagnenun u nepasencmea c 06yma nepemenHbvIMuU. 22
55-57 YpaBHeHHe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk 3
58-59 Jlnarsoctuueckas padora. 2
60-61 I'paduueckuii criocod pemeHnst CHCTEM YPaBHEHHUH. 2
62-66 Pemenne cucreM ypaBHEHUIN BTOPOH CTENEHH. 5
67-70 Penrenue 3a1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHHI BTOPO CTETICHH. 4
71-72 HepaBeHncTBa ¢ AByMsI IEpEMEHHBIMU. 2
73-75 CucreMbl HEpaBEHCTB € JBYMsI IEPEMEHHBIMU. 3
76 KontponbHas pabota Ne4 «YpaBHeHUs U HEPABEHCTBA C IBYMs 1
TIEPEMEHHBIMIY.
Apupmemuueckan u ceomempuyieckan npozpeccuu. 16
77 IlocenoBaTenbHOCTH. 1
78-80 Onpenenenne apudmeTnaeckoit mporpeccun. @opmysa N-ro wieHa 3
apupMeTHYECKON IPOTrPeCcCHH.
81-83 ®dopmysia cyMMBbI N IEPBHIX YWIEHOB apU(PMETUUECKOM POTrPEeCCHH. 3
84 Kontponbnas pabora Ne5 «Apudmernyeckasi Iporpeccus. 1
85-87 Omnpenenenne reoMeTpudeckon nmporpeccun. ®opmyrna N-ro wieHa 3
reOMETPHUYECKOM POTPECCUH.
88-91 dopmyiia cyMMBI N IEPBBIX WICHOB T€OMETPHUYECKON IPOTPECCHH. 4
92 KonTtponbHas pabora Ne6 «I'eomeTprdeckas porpeccus. 1
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dnemenmupl KOMOUHAMOPUKU U MEOPUU 8ePOAMHOCHEll 15
93-94 [TpuMepsl KOMOMHATOPHBIX 3aj1a4. 2
95-96 IlepecranoBKH. 2
97-98 Jlmarmoctuueckas padbora. 2
99-100 Pazmernienusi. 2
101-102 CoueraHusl. 2
103-104 OTHOCHUTENBHAS YaCTOTA CIIYYaHOTO COOBITHSI. 2
105-106 BeposiTHOCTh paBHOBO3MOXKHBIX COOBITHH. 2
107 Kontponbnas padota No7 «2neMeHThl KOMOMHATOPUKU U TEOPHH 1
BEPOATHOCTEN.
Iloemopenue. 25
108-111 BripakeHnus 1 ux npeodpa3zoBaHus 4
112-117 YpaBHEHHUS 1 UX CUCTEMBI 6
118-122 HepaBeHcTBa 1 X CHCTEMBI 5
123-127 I'paduku QyHKIHIA 5
128-132 TexkcroBble 3ama4n 5
132-133 Jlmarnoctuueckas pabora 2
134-136 Pe3epB 3
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TemaTnueckoe NJAHNPOBAHUE IO FreOMeTPHUH 9 KJace

13?1 HaunmeHnoBaHMe pa3je/ioB U TeM KoJ1-Bo yacos
BBoagHoe moBTopenne (2 4.)
1 MHOroyroJasHHUKH (OTpeieeHne, CBOMCTBa, POpMyIIbI 1
TI0ImaeH).
2 OKpy’>KHOCTb, 2JIEMEHTBI OKPYXHOCTU. BrincanHas u 1
OINKCaHHast OKPY>KHOCTb. Buibl yrios.
BekTopsi (9 4.)
3 ITousiTre BEKTOpA. 1
4 ITonsiTue BekTOpa. 1
5 CrnoxeHue ¥ BBIYUTAaHHE BEKTOPOB. 1
6 CrnoxeHue ¥ BIYUTaHHE BEKTOPOB. 1
6 CrnoxeHue ¥ BIYUTaHHE BEKTOPOB. 1
8 YMHOKEHHE BEKTOpa Ha YHCIIO. 1
9 YMHOXKeHHe BeKTopa Ha uuciio. Pemnienue 3aaa4. 1
10 [TprMeHeHrEe BEKTOPOB K PELLICHUIO 33]1a4. 1
11 Cpennsisg nuHus Tpanenuu. Pemenue 3amad. 1
Metoa koopaunat (11 4.)
12 KoopauHatsl BeKTopa. 1
13 Koopaunaatel BekTopa. 1
14 Penienue 3a1au. 1
15 KoHntponbhas pabora Nel mo teme: «BekTopsl. Meton 1
KOOPAWHATY.
16 AHanu3 KOHTPOJIbHOH paboTsl.. [IpocTeiimne 3anaun B 1
KOOp/IMHATaX.
17 IIpocreiimue 3a1a4u B KOOPAMHATAX. 1
18 YpaBHEHHE OKPYKHOCTH. 1
19 YpaBHEHHUE MPSIMOH. 1
20 Pemenne 3amauy. 1
21 Pemenue 3amau. 1
22 Kontponbnas padora No2 no teme: «IIpocreiive 3agauu B 1
KOOPJIMHATAX.
CooTHOLIEHNE MEKIY CTOPOHAMM H YIJIaMU TpeyrojbHuka (12 41.)
23 AHayn3 KOHTPoJbHOM paboThl. CHHYC, KOCHHYC, TAHT€HC YTJa. 1
24 Cunyc, KOCHHYC, TAHT€HC yTJa. 1
25 Cunyc, KOCHHYC, TAHTE€HC yTJIa. 1
26 [Tnomanp TpeyroapHuka. Teopema CHHYCOB. 1
27 Teopema KOCHHYCOB. 1
28 Pemenue TpeyroapHUKOB. 1
29 Penrenue TpeyroibHUKOB. 1
30 M3mepuTenbHble pabOTHI. 1
31 Pemenue TpeyroipHUKOB. 1
32 Penrenue TpeyroibHUKOB. 1
33 Pemenue TpeyroapHUKOB. 1
34 KonTponbnas padota Ne3 no teme: «COOTHOIIEHUE MEXKTY 1

CTOPOHAMHU U yIJIaMU TPCYTOJIbHUKA.

JIIMHA OKPYKHOCTH M IJIomAaab kpyra (12 4.)
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35 AHayn3 KOHTPOJIbHOM paboThl. [IpaBuiibHBIE MHOTOYTOJIbHUKH. 1
36 [TpaBuIBEHBIE MHOTOYTOJIBHUKH 1
37 Haxoxnenue CTOPOH IPABHJILHOTO MHOTOYTOJIBHIIKA Hepe3 1

pasinychl ONMMCAHHOM U BIIMCAHHOM OKPY>KHOCTEH.
38 Haxoxnenue CTOPOH IPABHJILHOTO MHOTOYTOJIBHIIKA Hepe3 1

pasiychl ONMMCAHHOM U BIMCAHHON OKPYKHOCTEH.
39 JltnHa OKpY>KHOCTH M IIJIOMIAIh KPyTa. 1
40 JlnHa OKPY)KHOCTH M IIOIIA/b KpyTa. 1
41 ITnomans KpyroBoro cekTopa. 1
42 Penienue 3a1au. 1
43 Pemenue 3amauy. 1
44 Pemenue 3amau. 1
45 IToaroroBka K KOHTPOJILHOM padoTe. 1
46 Kontponbnas padora Ne4 o teme: «J{a1Ha OKpYKHOCTH H 1

TUIONIA/Ib KPyTay.

JBuxenust (9 4.)
47 AHanu3 KOHTPOJIbHOM paboThl. IToHsITHE NBUKEHMSL. 1
48 Cummerpusi. 1
49 [TapamensHBINA IEPEHOC. 1
50 [ToBOpOT. 1
ol [ToBOpOT. 1
52 Perrenue 3amad mo TeMe: «/[BrkeHue» 1
53 Perrenue 3amad 1mo TeMe: «/[BrkeHue» 1
o4 Pemenue 3aa4 o reme: «JIBuxeHUEC» 1
55 KonTponbnas pabota N5 no teme: «J{BrKeHUsD. 1
HToroBoe nosropenne kypca reomerpuu 7-9 (12 4.)

56 006 akcroMax MmIaHUMETPHUH. 1
o7 006 akcroMax MJIaHUMETPHUH. 1
58 Pemenue 3a1au B KoOpAMHATAX. 1
59 Pemenue 3a1ay B KOOp/IMHATAX. 1
60 Teopembl CHHYCOB 1 KOCHHYCOB 1
61 Teopembl CHHYCOB M KOCHHYCOB. 1
62 TeopeMbl CHHYCOB U KOCHHYCOB 1
63 TpeyrosibHUK. 1
64 OKpY>KHOCTb. 1
65 YeTbipexyroabHUKH. MHOTOYTOJIbHUKH. 1
66 l1Torosast KOHTpOJIbHAs paboTa. 1
67 AHAJIM3 KOHTPOJIBLHOU PabOTHI. 1
68 Hrorosoe 3aHsTHE. 1
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