PABOYAS ITPOT'PAMMA
y4eOHOro Kypca
OCHOBHOTO0 0011ero oopasosanus (0a30BbIil YPOBEHB)
MATEMATHUKA
7 knace
CocragiieHa Ha ocHOBe DeepaTIbHOTO FOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTA
OCHOBHOTO 00111ero 00pa3zoBanus, yreepxaeHHoro [Tpukazom MunucrepcrBa 00pa3oBaHus
u Hayku Poccuiickoit ®denepanuu ot 17.12.2010 Ne 1897.

IosicHuTeIbHASA 3aNIUCKA

AnantupoBaHHas pabouasi mporpaMMa 1O HWHPOpPMATHKE COCTaBJICHA Ha OCHOBE
(yHIaMEHTaJIBHOTO sJipa cojiepkKaHusi oOuiero oOpa3oBaHUs M TpeOOBaHMM K pe3yibTaTam
OCHOBHOTO o00miero oOpa3oBaHusi ¢ Yy4€ToM 0OCOOBIX 0OOpa3oBaTeNbHBIX MOTpeOHOCTEN
oOyuarouuxcs ¢ HapyHIEHMSIMHM CiIyXa, Mojydaromux oOpazoBanue Ha ocHoBe AOOITI OOO
(BapuaHT 2.2) U CIEIYIOUUX HOPMATUBHBIX TOKYMEHTOB U METOJAMYECKHUX MATEPHAJIOB:

1. ®enepanbHOTO TOCYIAPCTBEHHOTO OOpa30BaTEIBHOTO CTAaHIApTa OCHOBHOTO OOMIETO
oOpazoBanus (mpuka3 MunucrepctBa obpa3zoBanuss u Hayku P® ot 17.12.2010 Ne 1897) ¢
W3MEHEHUSMH U JIOTIOJTHEeHUAMH OT 29 nexadpst 2014 ., 31 nexabps 2015 r.

2. YyeOHOro 1iaHa u AJanTHPOBAaHHON OCHOBHOW 00pa3oBaTENbHON MpOTrpaMMbl OCHOBHOTO
(obmrero) oopazoBanus 'OV SO «SpocnaBckas mkosia-uaTEpHAT Ne7).

3. denepanbHOTO TMEPEYHsS YUYEOHHKOB, PEKOMEHIOBAHHBIX (IOMYIIEHHBIX) MUWHHCTEPCTBOM
oOpa3oBaHMS K HCIOJIb30BaHHI0O B 00pa3oBaTeNbHOM Ipollecce B 00pa3oBaTEIbHBIX
VUPEKACHUSIX, peaTn3yIOMKX 00pa3oBaTeNbHbIe TPOTPaMMBI  OOIIEro OoOpa3oBaHHUS Ha
2021/2022 y4eOHBIN TOI», YTBEP)KJACHHBIM TNMPHUKa30M MMUHHCTEpCTBA O0pa30BaHUS W HAyKH
Poccuiickoit ®eaeparum ot 20 mast 2020 r. N 254, ¢ BHeCeHHbIMU U3MeHeHUsIMU OT 23.12.2020.
4. TlpuMepHbIe TIpOorpaMMBbI 1O y4eOHBIM MpeameTaM. Maremaruka. 5-9 kmaccel. — 3-¢ 3.
ITepepabd. - M.: Ilpocsemenue, 2011. (CranmapThl BTOpPOro IOKOJCHHS). PykoBoauTenu
npoekTa: A.A. Kysnenos, M.B.PsikakoB, A.M.Konnakos

5. T'eomerpus. COopHHMK pabouux mporpamMm. 7-9 Kiaccel: mocoOwWe [UIsl  yduTenen
o0meoOpazoBaTeNbHBIX opranuzanuii / coct. T. A. BypmucrpoBa. — 2-e usn., gopab. — M.:
[Ipocenienue, 2014. — 95 c.

6. Aumnrebpa. COopHuk pabouux mnporpamM. 7-9 Kkmaccel: mocoOue g yduTenen
o0meoOpazoBaTeNbHBIX Opranu3anuii / coct. T. A. Bypmucrpoma. — 2-¢ u3n., mom. — M.:
[Ipoceenienue, 2014.

Marematuueckoe o0Opa3oBaHuE SIBIsSIETCS O0S3aTeIbHOW M HEOTHEMJIEMOM YacThiO
obmiero oOpa3oBaHMs Ha BCEX CTYIEHSAX IIKOJbL Llenbro m3yuenus kypca mMaTremMatuku B 7 - 9
KJlaccax SIBIISICTCSl Pa3BUTHE BBIYUCIHUTEIBHBIX YMEHUH /0 YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO
WCII0JIb30BATh UX MPU PEIICHUH 33a/1a4 MAaTEMAaTHUKN U CMEXHBIX IPEJMETOB, YCBOCHHUE amnapara
ypaBHEHUN M HEPaBEHCTB KaK OCHOBHOTO CPEJICTBA MAaTeMAaTHYECKOTO MOJAEIUPOBAaHHUA 3ajad,
OCyIllecTBIeHHEe (PYHKIMOHANBHON TMOATOTOBKH INKOJBHHUKOB. Llenbio wu3ydyeHus Kypca
reoMeTpun B 7-9 Kiaccax SBJSETCS CUCTEMAaTHYECKOE H3yYyeHHE CBOWMCTB TI'e€OMETPHUYECKUX
buryp Ha TUIOCKOCTH, (OPMUPOBAHME TMPOCTPAHCTBEHHBIX MPEACTABICHUM, pa3BUTHE
JIOTUYECKOTO MBIIUICHUS M TMOATOTOBKAa ammapara, HEOOXOAMMOTO ISl U3YYEHUS CMEeXHBIX
JTUCIHIUIAH ¥ Kypca CTEPEOMETPUH B CTAPIIIHUX KJIACcCaX.

JlocTiKeHHe BbIIEU3I0KEHHBIX 11eJei CHOCOOCTBYET peleHHe 3aau:

1) 6 nanpaenenuu AUHHOCMHO20 PA3GUMUSL:

L4 q)OpMI/IpOBaHI/Ie Hpe,[[CTaBJICHI/Iﬁ O MaT€MaTHUKEC KaK 4YaCTH O6IJ.[C‘-ICJIOBC‘ICCKOI>1
KYJIbTYpBI, O 3HAaUYUMOCTH MATCMATHKU B PA3BUTUM HUBWIA3ALUA U
COBPECMCHHOTO O6H_ICCTBE[;



e Pa3BuTue JIOTMYECKOIO UM KPUTHUYECKOTO MBILUICHUS, KYJIbTYpPbl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIICPUMEHTY

e  DopMHPOBAHHE UHTEIIEKTYaTbHOW Y€CTHOCTU U OOBEKTUBHOCTH, CIOCOOHOCTH K
IpCOHOJICHUIO MBICIIUTCIIBHBIX CTCPCOTUIIOB, BBITCKAIOIIUX U3 OGBI[[GHHOFO
OTIIbITA;

e Bocmuranue kadecTB JIMYHOCTH, O6€CH€‘II/IBaIOHII/IX COINAJIbHYIO MO6I/IJ'H)HOCTB,
CHOCO6HOCTI) IMPUHHUMATh CaMOCTOATCIIbHBIC PCIICHM,

L CDOpMI/IpOBaHI/Ie Ka4ye€CTB  MBIIIJICHUA, H€06XOI[I/IMI>IX JJIA aganranmumu B
COBPEMEHHOM MH(OPMAIIIOHHOM OOIIECTRE;

e PasBurne HHTCpCCa K MATCMATUYCCKOMY TBOPUCCTBY HW MATCMATHUYCCKUX
CIIOCOOHOCTEMN;

2) 6 MemanpeOMemHOM HANPAGIEHUU:

e Pa3BuTue TmpeACTaBICHUN O MaTeMaTHKe Kak (opMe OMHCaHUs U METOJe
TO3HAHUS  JIEUCTBUTEIIBHOCTH, CO3/IaHME  YCIOBUM Ui  MPUOOpeTeHus
MEePBOHAYAIHHOTO OIBITA MATEMATHYECKOTO MOICIUPOBAHNS,

e @opMupoBaHue  OOMMX  CHOCOOOB  WHTEIUIEKTYaJbHOW  JACSTEIBHOCTH,
XapaKTEPHBIX JUISI MAaTeMAaTHKA | SIBISIOMIMXCS OCHOBOW IMO3HABATEIHHOU
KYJIbTYPbI, 3HAYUMOU JJIs1 PA3IUIHBIX Cep YeTOBEUECKOH ACSITEIHPHOCTH;

3) 6 npeomemmnom nanpasieHuu:

e OrBnazeHNe MaTEMaTUYECKUMH 3HAHUSIMH M YMEHUSIMH, HEOOXOIUMBIMHU TSI
MPOJOJDKEHHST 00pa3oBaHUsl, W3YYCHHUS CMEXKHBIX TUCIUIUINH, NMPUMCHECHUS B
MOBCEIHEBHOM KU3HU;

e Co3ganue ¢yHgamMeHTa Ui MaTEeMaTHYeCKOro pa3BUTHS, (HopMHpOBaHUS
MEXaHHU3MOB MBIIIUICHUS, XapaKTEPHBIX JJIs1 MaTeMaTHYECKOH JAeATeIbHOCTH.
Kypc xapakrepusyercs NOBBIIIEHUEM TEOPETHUYECKOTO YPOBHS 00y4eHHUsI, TOCTEIIEHHBIM

YCUJIMEM POJIM TEOPETHUECKUX OOOOUIeHN | JeAYKTUBHBIX 3akimtoueHuid. [Ipukinannas
HaIpPaBJIEHHOCTh PACKPHIBAET BO3MOKHOCTh U3y4aTh U pPellaTh MPaKTUYECKUE 3aJauu.

[IpakTnueckass 3HaYMMOCTh IIKOJIBHOTO Kypca MaTeMaTUKH OOyCIIOBJI€HAa TeM, 4YTO €€
00BEKTOM SIBISIOTCS KOJIMYECTBEHHBbIE OTHOUICHMS JEHCTBUTEIBHOIO MHpa. MaremaTuueckas
MOATOTOBKA HeoOXoauma JUisi TOHMMAaHWsI MPUHIMIIOB YCTPOWCTBA M  HCHOJB30BaHUS
COBPEMEHHOM TEXHMKH, BOCHPUATUS HAYYHBIX U TEXHHUUECKUX MOHATUN M uaei. Maremaruka
SIBJIIETCS SI3BIKOM HAayKu U TeXHHKU. C e€ MOMOUIbI0 MOAECTUPYIOTCS U U3y4arOTCs SBICHUS U
MIPOLIECCHI, TPOUCXOSIINE B IPUPO/IE.

TpebGys OT ydwamuxcs YMCTBEHHBIX M BOJEBBIX YCHJIHMM, KOHILIEHTpAallMd BHHUMAaHUS,
aKTUBHOCTH Pa3BUTOrO BOOOpa)KeHHUs, MaTEMaTHKa Pa3BUBAET HPABCTBEHHBIE YEPThI JTUYHOCTH
(HacCTOMYMBOCTh, LEICYCTPEMIEHHOCTh, TBOPUYECKYI0 AaKTHBHOCTb, CaMOCTOSIT€IbHOCTD,
OTBETCTBEHHOCTb, TPYAOJIIOOHE, IUCHUILUIMHY W KPUTHYHOCTb MBIIUJICHUS) U YMEHHE
apryMEHTHPOBAHO OTCTAMBATh CBOMW B3TJISAIbI U YOEKICHUS, a TaKKe CIOCOOHOCTh MPUHUMATh
CaMOCTOSITENIbHbIE PEIICHHUS.

N3ydeHne maTeMaTuky 1Mo3BOsIET (POPMUPOBATH YMEHHUS U HABBIKM YMCTBEHHOTO Tpy/a
— TUIaHUPOBAHUE CBOEH pabOThI, MOUCK PAIIMOHAIBHBIX IMyTel €€ BBIMOJHEHUS, KPUTHUECKYIO
OLIEHKY pe3yibTaToB. B mponecce u3ydeHHs] MATeMaTHKU IIKOJbHUKU JOJDKHBI HAYyYUThCA
W3NaraTb CBOM MBICIIH SICHO M HCYEPIBIBAIONIE, JAKOHHMYHO W EMKO, TMPHUOOPECTH HaBBIKU
YETKOT0, aKKypaTHOTO U TPAMOTHOTO BBINIOJIHEHUSI MATEMaTUYECKUX 3alUCeN.

['eomeTpust CyliecTBEHHO paclIUpsieT KPyro3op ydalluxcs, 3HAKOMsI UX C MHAYKLIUEH U
nenykiued, oOoOImeHneM ¥ KOHKpeTH3allhed, aHaau30M M CHHTE30M, KiIacCHpHUKaluel u
cUCTeMaTu3aIrel, adCcTparupoBaHuEM, aHAlOTHEH. AKTHBHOE HCIIOJIb30BaHME 3a/lad Ha BCEX
dTamax y4eOHOro Mpolecca pa3BUBAET TBOPUECKUE CIOCOOHOCTH IKOJIBHUKOB.



Camu 00BEKTHI MaTeMaTHUYECKUX YMO3AKIIOUEHUN W MPHHATHIE B MaTEMaTHKE MpaBHIIa
X KOHCTPYHPOBAHHs CIOCOOCTBYIOT (POPMHPOBAHUIO YMEHHH OOOCHOBBIBATH U JIOKA3bIBAThH
CYXJICHHsI, TPUBOANUTH YETKUE ONPEAETCHUS, PA3BUBAIOT JIOTUYECKYI0O MHTYHUIIMIO, KPaTko M
HArJsiIHO PACKPBIBAIOT MEXaHU3M JIOTHUECKUX IMOCTPOCHUH M y4aT MX HpuUMeHeHuto. Tem
caMbIM MaTeMaTHKa 3aHMMAaeT OJHO W3 BEAYIIMX MecT B (OpPMUpOBAaHMHM HAYYHO-
TEOPETHUYECKOTO MBIIIJICHUSI MIKOJHHUKOB. PacKpbIBasi BHYTPEHHIOIO TapMOHHIO MaTEMaTHKH,
dbopmMupys MOHUMaHUE KPAacOThl M M3SIIECTBA MATEMAaTHUECKUX PACCYKIACHUH, MaTeMaTHKa
BHOCHT 3HAQUUTEIIbHBIN BKJIA]l B 3CTETHYECKOE BOCITUTAHNUE YUAIIIHXCSL.

Co3HarenbHOE OBJIAJICHUE YYALIUMUCS CUCTEMOW MaTeMaTUYeCKUX 3HAHUW U yMEHUH
HEOOXOIMMO B TIOBCEIHEBHOW JKM3HU JUIS M3YyYCHHS CMEXHBIX IHCUUIUIMH WU TIPOJIOIDKEHUS
o0Opa3oBaHusl.

MecTto npeaMera B yueOHOM MJIaHe

CrnenmalibHBIX TIPOrpamMM JUIsl IeTel ¢ HapyIIeHHeM ciyxa He pa3paborano. [lo stoi
MIpUYMHE U 10 MPUYHHE IpenocTaBiieHus yuyeOHbIM IutaHoM ['OY SO «SlpocnaBckas mikona-
uaTepHar Ne7» Ha 2020-2021 y4eOHBIH TOJ JONOJIHHUTENBHBIX (TI0 CpPaBHEHHWIO C
0011e00pa3oBaTeIbHON  IIKOJIOM) dYacoB Ha oOpa3oBaTelbHyl0 o0nacTh MareMaruka,
MIPOUCXOUT TepepacipenesieHrne ydeOHoro marepmaia mo rojaam oOydenus. Ha wmsyueHue
anreOpbpl U T€OMETPUH B 7 Kilacce OTBOOUTCS 5 4yacoB B Henemo (3uaca — anredpsl, Bcero 102
yaca M 2 Jaca TeoMeTpuH, Bcero 68 gacoB), ooOmuit 006EM 170 gacos (34 yaeOHbIE HEZENN).

[Iporpamma netanu3upyeT U pacKpbIBaeT COJCpKaHHE CTaHIApTa, ONPENENIeT OOIIyo
cTpaTeruto 0Oy4eHHs, BOCIIUTAHHS M Pa3BUTHS CIA00CIBIIIAIINX U TTO3HOOTJIOXIINX YUaIIHXCS
cpeacTBaMu y4eOHOTO IpeaMeTa B COOTBETCTBUU C IIEJIAIMU M3YyYEHHUS MaTEMaTHKH, KOTOpPbIE
onpezeneHsl OeepanbHbBIM TOCYAApPCTBEHHBIM CTaHIApTOM 00I1ero 00pa3oBaHus.

Koppeknnonnasi HanpaBJeHHOCTb.

Hacrosimas mnporpamma mo MaremaTwke [Uisi 7 Kiacca SIBISIETCA JIOTUYECKUM
MPOJIOJDKEHUEM TPOrpaMMbl OCHOBHOM MmIKojibl. OHa cocraBieHa  JJs  CJIa0OCIBIIIAIINX
00y4Jarommxcsi BTOPOM CTYNEHH OCHOBHOTO oOmiero oOpa3zoBanus. B OCHOBE mMOCTpoeHUS
JAHHOTO Kypca JIeKUT uJes TyMaHU3allMu OOY4YEeHMs, COOTBETCTBYIOIIAsS COBPEMEHHBIM
MIPEJICTaBJICHUSIM O LEJSIX MIKOJILHOTo 00pa3oBaHus U yAeNsonas 0co60oe BHUIMaHUE JTUYHOCTH
YU€HHUKa, ero uHTepecaM M crnocoOHocTaM. [lpemiaraemblii Kypc MO3BOJISIET OOECHEUUTH
dbopMupoBaHHE Kak TMPEIMETHBIX YMEHUH, TaK M YHUBEPCAJIbHBIX Y4eOHBIX JEHCTBHIA
IIKOJIbHUKOB, a TaKXXe CIOCOOCTBYET IOCTHKEHHUIo orpenenéHHbix Bo OI'OC nuYHOCTHBIX
PE3yJIbTaTOB, KOTOPHIE B JajbHEHIIEM MO3BOJIAT yYalllUMCS PUMEHSATh MOJyYeHHbIE 3HAHUS U
YMEHHUS JUTsl pEIICHUs] Pa3IMYHbIX KU3HEHHBIX 3a/1a4.

[Tomumo 00611€00pa3oBaTEeNbHBIX 3324, Ha KaXKIOM YPOKE PelaroTcs crenupuyeckue,
KOPPEKIMOHHBIE 3a/Ia4H:

- MOTOJIHEHUE MTACCUBHOTO M aKTUBHOTO CJIOBApSs;
- KOPPEKIIHUS MPOU3HOLICHUS;

- paboTa HaJI roJiocoM (CHjia, BEICOTA U TEMOD);

- paboTa Ha/l CIIMTHOCTBIO PeUH;

- paboTa HaJi MHTOHALMEH;

- paboTa Ha/l TOTUYECKUM yJapEeHHEM;

- paboTa Ha/l pa3BUTHEM CIYXOBOTO BOCHPHUSATHSL.

KOPPEKIIMOHHAS  HAIIPABJIEHHOCTDH  oOyueHuss  cmaochplialiix ¥
MO3/IHOOTJIOXIINX ~ IIKOJBHUKOB  OOECleuMBaeTCsl  peaju3aled  CIeAyIoIUX  yCIOBHUH
OpraHu3aluM y4eOHOTO mpolecca:

- OpUEHTAIUs MearoruuecKoro mnpoiecca Ha npeoOpa3oBaHue BCEX CTOPOH JUYHOCTH,
KOPPEKIMI0 M BOCCO3/IaHHe HambOoyiee BaKHBIX NCUXO(U3MUYeCKHX (YHKIMH, UX KadecTB U
CBOMCTB;



- MIPEOI0JICHUE PEUYEBOT0 HEAOPA3BHUTHUS MOCPEIACTBOM CIIEIUAIBHOTO OOYUEHHS SI3BIKY
(HaKOIUIEHHWE CJIOBApHOTO 3amaca, YTOYHEHUE 3BYKOBOILO COCTaBa pe4M, YCBOEHHUE
rpaMMaTHYeCKON CHCTEMBI SI3bIKa, OBJIAZICHWE pa3HbBIMH (QopMaMu W BUAAMHU PEUYCBOU
JESITEILHOCTH );

- MaKCHUMAJIbHO€ pACHIMPEHUE pEYEeBOM MPAKTUKU, MHCIIOJIb30BAHUE S3BIKOBOIO
MaTrepuaia, COOTBETCTBYIOIIEH TEPMHUHOJIOTHH B PEYH, B Pa3HbIX BUAAX OOIICHMUS;

- OTBEJIEHUE 0C000H POJIM MUCbMEHHOM peur KakK CpPEJICTBY Pa3BUTUSI CAMOCTOSTEIbHON
peur 1 O3HABATEJIbHOM 1eATENbHOCTH 00yJaroIUXCs B LIEIOM;

- HOpMaJIM3allisg B3aUMOCBS3H JESTEIBHOCTU C PEYblo;

- UCIOJIB30BAaHUE U KOPPEKLHs B y4eOHO-BOCIIUTATENLHOM IPOLECCE CAMOCTOSTEIBHO
pHOOPETEHHBIX 00YUYAIOIIMMUCS PEYEBBIX HABBIKOB, NANbHEHINIEE NX PAa3BUTHE U 00OTAICHHE;

- CTUMYJUpPOBAHHME pA3NIMYHBIMU CpEIACTBAMH, MeTojJaMu U (opmamu pabOThI
AKTUBHOTO TIOBEJIEHUS OOYYarOMIMXCsl, UX COOCTBEHHOW CaMOCTOSTEIbHOW MPAaKTHYECKON W
YMCTBEHHOM JI€ATENBHOCTH;

- y4eT UHAMBUAYAJIBHBIX M TNCUXO(PU3NYECKUX OCOOEHHOCTeH oOyyaromuxcs, HuX
MIPUPOIHBIX 33JJaTKOB M CIIOCOOHOCTEH.

TpeGoBanus k pe3yabraraM 00y4eHUS U OCBOCHHMIO COIEPKaHUA Kypca
[Iporpamma obecrieunBaeT JOCTIKEHHWE CICAYIONIMX  PE3YJIBTaTOB  OCBOCHUS

00pa3zoBaTeNlbHON TPOrpaMMbl OCHOBHOTO oOmiero oOpaszoBanusi B cootBercTBUH ¢ PI'OC
OCHOBHOTO 00111€T0 00pa3oBaHus :
JIUYHOCMHbLE:

1) chopMHpPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHWS K YYCHHIO, TOTOBHOCTh U
CIOCOOHOCTH O0YyYalomuXCsl K CaMOPa3BUTHIO W CamMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIMK K OOy4EeHHUIO W TO- 3HAHHIO, BHIOOPY JaybHEHIIEro oOpa3oBaHus Ha Oas3e
OpUEHTUPOBKH B Mupe npodeccuil u nmpodeccuoHaabHbIX MPEINoYTeHUI, 0CO3HAHHOMY
MMOCTPOCHUIO HWHIMBUIYAIbHON 00pa30BaTEIIBHON TPACKTOPUU C YUETOM YCTOMYHMBBIX
M03HABATEIbHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTh IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTHKHY;

3) chopMHUPOBAHHOCTH  KOMMYHUKATHBHOW  KOMIIETCHTHOCTH B  OOIIEHMH |
COTPYJHHYECTBE CO CBEPCTHUKAMM, CTapUIMMU M MIAIIIUMU, B 00pazoBaTeIbHOM,
OOLIECTBEHHO TMOJIE3HOM, Yy4eOHO-HCCIEeI0BATEIbCKOM, TBOPUYECKOW M JPYruxX BHJAX
NesITeNIbHOCTH;

4) yMeHHe SCHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIH B YCTHOW M MHUCHMEHHOH pevwu,
MMOHUMATh CMBIC] TIOCTABJICHHOW 3aJayd, BBICTPAMBATh APryMEHTAILIUIO, MPUBOIMTH
MIPUMEPBI U KOHTPIIPUMEPBI;

5) npexacraBiaeHHE 0 MAaTEeMaTHYECKOW Hayke Kak cdepe YeloBeUeCKOl AEATeIbHOCTH, 00
JTamax e€ pa3BUTUA, O €€ 3HAYUMOCTH I Pa3BUTHS [IUBIIIU3AIINH;

6) KPUTHYHOCTH  MBIIUICHHUS, YMEHHE paClO3HAaBaTh JIOTHYECKH  HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIMYATH TUIIOTE3Y OT (aKTa;

7) KpeaTHMBHOCTb MBbIIUICHHS, HHUIMATHBA, HAXOIYMBOCTb, AKTUBHOCTH MPU PpEIICHHH
anredpanvecKux 3aaay;

8) yMeHHMe KOHTPOJMPOBATh TMPOIECC M  Pe3yabTaT yd4eOHOH  MaTeMaTH4ecKOM
NeSITeNIbHOCTH;

9) cmocoOHOCTh K 3MOIIMOHAILHOMY BOCIPHSITHIO MaTEeMaTHYECKUX OOBEKTOB, 3alad,
pELLIEeHNUH, PACCYKICHU;

10)) cnocobrocms k coyuanvhol adanmayuu u uHmezpayuu 6 obwecmee, 6 MoM Hucie
npu peanuzayuu  803MOMCHOCMEN KOMMYHUKAYUU HA OCHOBe CN0GeCHOU peyu (



BKNIIOUASL  YCMHYIO KOMMYHUKAYUIO), 4 MAaKdi#Cce, Npu JHCeNaHuu, KOMMYHUKAYUU Ha
OCHOBE J/CecmoBoll peyu ¢ IUYamu, UMEeoWUMU HAPYUIeHUs CayXd.
Memanpeomemmsbie pe3ynvmamaol:

1) ymMeHHe CcaMOCTOSITEIBbHO IUIAHUPOBATh AJIbTEPHATUBHBIC MYTH JOCTH)KCHHS IICIICH,
OCO3HAHHO BbIOMpaTh Hambosiee 3 eKTUBHBIC CIOCOOBI penieHus Y4eOHBIX U
II03HABaTCJIbHBIX 3a1a4,

2) yMEHHE OCYLICCTBIIATH KOHTPOJIb IO PE3YJbTaTy M MO CHOCOOY JCHCTBUS Ha YPOBHE
IIPOMU3BOJIBHOI'O BHUMAHUA U BHOCUTDH HGO6XOILI/IMI)IG KOPPCKTHUBLI;

3) yMeHHe aJIeKBaTHO OICHUBATh MPABHJIBLHOCTh WM OIIMOOYHOCTH BBINOJHEHUS YueOHOU
3aaun, €€ 00BEKTUBHYIO TPYTHOCTh H COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHHUS,

4) 0CO3HAHHOE BJIAJICHHE JIOTHYECKUMHU JICHCTBHSIMU OTIPEICICHUS MOHATHH, 0000IICHHS,
YCTAHOBJICHUS AHAJIOTHH, KIacCH(HUKAIIMM Ha OCHOBE CAaMOCTOSTEIHLHOTO BBIOOpa
OCHOBaHHH U KPHUTCPUCB, YCTAHOBJICHUA POAOBHI0BBIX CB?[3CI>1;

5) YMCHUEC YCTaHaBJIMBATb IMPUYINHHO-CJICACTBCHHBIC CBA3H, CTPOUTH JIOTUYCECKOC
paccyxJieHrue, yMo3akitoueHue (MHIYKTUBHOE, JeTYKTUBHOE U 110 aHAJIOTHH) U BHIBO/IBI;

6) ymeHue co3aBaTh, MPUMEHATH U IPEOOPa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE CPECTBA,
MOJECIN U CXEMBbI IJIA pCHICHUS y‘-Ie6HBIX U IIO3HABAaTCJIbHBIX 3a/1a4;

7) yMeHHE OpPraHH30BBIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESATEIBHOCTH C
VYUTEIeM W CBEPCTHHKAMH: OMNPEACTATh IENH, pachpenelienne (QyHKIUH u poiiei
YYaCTHUKOB, B3aUMOJICHCTBHE M 0OIue crocoObl paboThl; yMeHHE paboTaTh B TpyIIE:
HaXOJUTh 00lllee pelIeHrne U pa3peniaTh KOHQIUKTHI Ha OCHOBE COTJIACOBAHMSI MO3UIUI
n y4yéTa HHTEpPEecoB; cHymaTh NapTHEpa; (QOpMyIHpOBaTh, AapryMEeHTHPOBATH U
OTCTauBaTh CBOE MHCHHUE;

8) chopMUpOBAaHHOCTh y4eOHON M OOMIEHOIb30BATCILCKON KOMIIETEHTHOCTH B OOJIACTH
HCMOJIb30BAHUS MH(pOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI1 (UKT-
KOMIIETEHTHOCTH);

9) dopmupoBaHue MEPBOHAYAIBHBIX MPEACTABICHHH 00 HICSIX U O METOJaX MaTeMAaTHKH
Kak 00 yHHBEpPCaJIbHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJICTIUPOBAHUS SBICHUM U
MIPOLIECCOB;

10) ymeHHe BUICTh MAaTEMATHYECKYIO 3a/1auy B KOHTEKCTE MPOOJIIEMHOM CHTYyaIlMK B IPYTUX
JTUCIUIUIMHAX, B OKPY)KAIOIIEH KU3HU;

11) yMeHHE HAXOIUTh B PA3IMYHBIX HCTOYHUKAX HHPOPMAIHIO, HEOOXOMUMYIO IS PEIICHHSI
MaTeMaTHYeCKHUX MpoOIeM, U MPEACTaBIATh €€ B IOHATHOW GopMe; MPUHUMATh PElIeHUE
B YCIIOBUSIX HETMOJHOM U U30BITOYHON, TOYHON U BEpOSTHOCTHOM HH(OPMALINU;

12) ymeHue MOHMMATh W HCIIOJIL30BATh MATEMATHUYECKHUE CPEJICTBA HATJISIIHOCTH (PUCYHKH,
YepTekKH, CXeMbI U JIp.) Ui WUTIOCTPAIH, HHTEPIIPETALUU, apTyMEHTAIlIH;

13) ymMeHHe BBIIBUTATh THIOTE3bl TMPH PEHICHHH Y4eOHBIX 3aad W MOHHMATh
HEO0OXO0IMMOCTh UX MPOBEPKH;

14) ymeHue TPUMEHATh WHIAYKTUBHBIE WM JCAYKTHBHBIE CIIOCOOBI PACCY)KICHWH, BUIEThH
pa3IUYHbIE CTPATETUH PELICHUS 3a/1a4;

15) moHrMaHue CYIIHOCTH aJATOPUTMHUYECKUX MPEANUCAHUNA W yMEHHE JeHCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM alTOPUTMOM;

16) ymeHHEe CaMOCTOSITEIbHO CTaBUTh IIEJIHM, BHIOUPATh W CO3JIaBaTh AaJTOPUTMBI IS
pelieHns yaeOHbIX MaTeMaTHYECKUX PooieM;

17) ymeHMe MJIaHUPOBAThH U OCYIIECTRIIATh JICSITEIbHOCTD, HATIPABJICHHYIO HA PELICHHUE 3a/1a4
HCCIIEIOBATENILCKOTO XapaKTepa,;



18) 61adenue  masvikamu — onpedenenus U UCHPAGIEHUS — CHeYu@DUUecKux — owuboK

(acpammamusmos) 6 NUCbMEHHOU U YCMHOU peyl.

IIpeomemnvie pe3ynvmamuol:

1.

10.

11.

12.

13.

yMeHHE pabdoTaTh C MAaTEMaTHYECKUM TEKCTOM (aHaIM3UpPOBAHHE, CTPYKTYpHUPOBAHUE,
U3BJIEYEHUE HEOOX0AMMON MH(pOpMAIMH), TOYHO U IPAMOTHO BBIPAXKATh CBOU MBICIH B
YCTHOM U MUCBMEHHOW peuu, MPUMEHSSI MaTEMATUYECKYI0O TEPMUHOJIOTHIO U CUMBOJIUKY,
UCIOJIb30BAaTh  pa3jMuHble  SA3BIKM  MaT€MaTUKU  (CJIOBECHBIM, CHUMBOJIMYECKUH,
rpadudeckuii), 0OOCHOBBIBATh CYKICHHUS, IMPOBOJUTH KiIacCU(UKAINIO, JOKA3bIBaTh
MaTeMaTH4YECKUE YTBEPKICHUS,

BlIaZicHHE 0a30BbIM NOHSTUHHBIM almaparoM MO OCHOBHBIM pa3jeiaM COJAEp KaHMUS;
UMETh Mpe/ACTaBiIeHHEe 00 OCHOBHBIX M3Y4aeMbIX MOHSTUAX ( YHCIO, F€OMETpUYEcKast
¢urypa) Kak BaKHEHIIMX MaTeMaTHYECKHX MOJEJAX, MO3BOJISIOIMIMX OMHUCHIBATH U
U3y4aTh peasibHbIE MPOLIECCHI U SIBIICHUS;

OBJIAJICHUE HaBBIKAMU YCTHBIX, MUCbMEHHBIX, NHCTPYMEHTAJIbHBIX BBIYUCIICHUN;
OBJIQJICHUE TEOMETPUYECKUM S3bIKOM, YMEHHE MCIOIb30BaTh €ro /s ONHUCaHUs
MIPEIMETOB OKPYXAIOIIer0 MHpa, pa3BUTHUE IPOCTPAHCTBEHHBIX IMPEJICTaBICHUH U
M300pa3uTENbHBIX YMEHUH, MPUOOPETEHHE HAaBBIKOB T€OMETPUUYECKUX MTOCTPOCHHIA;
YCBOGHHME CHCTEMATHYECKUX 3HAHUN O IUIOCKMX (uUrypax M UX CBOMHCTBaX, yMEHHE
MPUMEHSTh CUCTEMAaTHYeCKWe 3HaHUS O HUX I PEHIeHUs TEeOMEeTPUYECKUX U
MPaKTUYECKUX 3a/a4;

YMEHHUE HU3MEpATh IJIUHBl OTPE3KOB, BEIMUYUHBI YIJIOB, MCIOJB30BaTh (OPMYIIBI UL
HaXO0KJCHUS IEPUMETPOB F€OMETPUUECKUX PUTYp;

YMEHHE INPUMEHATH W3YYEHHBIC IOHATHSA, PE3yJIbTaThl, METOABI AJS PEIICHUA 3a1ad
IIPAKTUYECKOIO XapakTepa M 3a7ad U3 CMEXHBIX JUCHUIUIMH C HCIOJIB30BAHHUEM IIPU
HE00X0AMMOCTH CIIPAaBOYHBIX MAaTEPUAIIOB, KaJIbKYJISITOPA, KOMIIBIOTEPA;

BJIaJICHHUE CHMBOJIBHBIM SI3bIKOM aireOphl, 3HaHUE 3JIEMEHTApHBIX (YHKIMOHAIbHBIX
3aBUCUMOCTEH, (POPMHUPOBAHUE IMPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MHpPE U O pa3jIMYHbIX CIIOCO0aX MX H3ydeHMs, 00 0COOEHHOCTSIX BBIBOJOB U
IIPOTHO30B, HOCSIIUX BEPOSATHOCTHBIN XapakTep;

YMEHHUE BBINOJHATh ainredpanyeckue IpeoOpa3oBaHUsl PALUOHAIBHBIX BbIPAKEHUH,
IPUMEHSATh UX Ul pellleHs y4eOHbIX MaTeMaTUYeCKHX 3ajad U 3a/1a4, BOSHUKAIOIIUX B
CMEXXHBIX YUeOHBIX MpeaMeTax;

YMEHHUE I0JIb30BaThCd MAaTeMaTHMYECKMMM (OpMyJaMH U CaMOCTOSITEIbHO COCTaBIIAThH
(opMyIIbl 3aBUCUMOCTEN MEXy BEIMYMHAMHU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4aeB U
JKCIEPUMEHTA;

YMEHHE pellaTh JMHEHHBbIE ypPaBHEHUS, CHUCTEMbl; HIPUMEHSATh Trpaduyeckue
NIPECTABICHUST JJIsl PELIEHUS W HCCIEJOBAaHUS ypaBHEHUH, CHCTEM; IPUMEHATH
IIOJIyYEHHBIE yYMEHHs Ui PEUIeHUs 3aJad W3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB,
MIPaKTHKU;

OBJIAZICHUE CHUCTEMOM (YHKIMOHAIBHBIX MOHATUH, (YHKIMOHAIBHBIM SI3BIKOM U
CUMBOJIMKOH, YMEHHME CTpOuTh Trpaduku (yHKIMHA, ONHCHIBATb HX CBOMCTBAa,
UCIOJb30BaTh (PyHKIMOHAIBHO-TpaduUyecKrue MpeacTaBIeHUs JJIs ONMCAaHHUs U aHalu3a
MaTeMaTHYECKHX 3aad ¥ peabHbIX 3aBUCUMOCTEN;

OBJIJICHUE OCHOBHBIMH CIIOCOOAMM MPECTABICHUS M aHAJIN3a CTATUCTUYECKUX JaHHBIX;
YMEHHE pelaTh 331a4l Ha HAX0XKIEHUE YaCTOThI U BEPOSATHOCTH CITy4ailHBIX COOBITUH;



14. YMCHHC IPUMCHATL U3YYCHHBIC MOHATUSA, PE3YJIbTAThl U MCTOABI ITPHU PCIICHUUA 3a4a4 U3
Pa3IUYHBIX Pa3/ieloB Kypca, B TOM YHCJIE 33]a4, HE CBOMASAIIUXCSA K HETOCPEICTBEHHOMY
MPUMEHCHHUIO M3BECTHBIX QJTOPUTMOB, pEIICHHS 3a7ad MPAKTHUYECKOTO XapakTepa U
3ala4 U3 CMCXKHBIX AUCHUIUIMH C HMCIIOJIb30BAHUCM IIPpU HCO6XOIII/IMOCTI/I CIIpaBOYHBIX
MaTepHaJIOB, KATBKYJISITOPA, KOMITBIOTEpA.

BeinmyckHuK Haydures:

* [IOHUMAaTh 0COOEHHOCTH I[CCﬂTHqHOﬁ CHUCTEMbI CHUCIICHUA,

® OIICPUPOBATH MMOHATHUAMUA, CBA3AHHBIMU C JCJIMMOCTBIO HATYPAJIbHBIX YUCECII;

* BEIP@XXATh YHCJIA B SKBUBAICHTHBIX (hopMax, BBIOUpast HanboJiee MoaX0AAIIyI0 B

3aBUCHMOCTH OT KOHKPETHOW CHUTYAIVH;

¢ CpaBHUBATh U YHOPAAOYHNBATH PaAllMOHAJIILHBIC YUCJIA,

® BBIIIOJIHATD BBIYUCIICHUSA C pallMOHAJIBHBIMHA YU CJIIaMH, COUCTasd YCTHBIC N TIMCbMCHHBIC

HpI/IéMBI BI)I‘II/ICJ'ICHPIfI, MPUMCHCHHUEC KAJIBKYJIATOPA,

® UCII0JIb30BATh IMMOHATHA U YMCHUS, CBA3AHHBIC C ITPOINOPIUOHATIBHOCTBIO BEJINYHH,

MMPpOUCHTAaMHU, B XO0A€ PCHICHUA MATCMAaTHYCCKUX 3a/iad U 3aaa4 U3 CMCXKHBIX IPEAMCTOB,

BBINIOJIHATH HECJIOXKHBIC MPAKTUYCCKUEC pvaéTBI.

® UCII0JIb30BaTh HAYAJIBHBIC MTPCACTABICHNA O MHOKCCTBEC )IeﬁCTBHTeJ'IBHBIX YHUCEII,

® OIICPUPOBATH MMOHATHUEM KBAAPATHOT'O KOPHA, IPUMCHATH €T0 B BBIYUCIICHUAX.

* HCITOJTB30BATh B XOJIE PEIICHUS 3a/1a4 3JIEMEHTApHBIC MPEICTABIICHUS, CBI3aHHBIC C

HpI/I6J'II/I)KéHHI)IMI/I 3HAYCHUAMHN BCIIMYHNH.

* OTIICPUPOBATH MOHATHUSIMH «TOXKIIECTBO», «TOKIECTBEHHOE IPe0Opa3oBaHUEy, pEIIaTh

3a/1auu, cojepxaiire OyKBeHHBIC TaHHbIE; paboTaTh C OPMYyIIaMH;

* BBITIOJTHSTH IPe0Opa30BaHsI BRIPAXCHUH, COIEPIKAIINX CTETICHU C LIETBIMH MOKa3aTeIISIMH

Y KBaJ[paTHbBIC KOPHH;

* BBITIOJTHSTH TOXKIECTBEHHBIE TPe0Opa30BaHus PaIlOHAIBHBIX BRIPAKECHHI HA OCHOBE

MPAaBHJI ICHCTBHUI HaJl MHOTOWICHAMH M aJTreOpandecKUMH JIPOOsSMH;

* BBITIOJTHSTh PA3JIOKEHHE MHOTOWICHOB HA MHOYKUTEIIH.

* pemaTh OCHOBHBIC BUJIbI PAIIMOHAIILHBIX YPABHEHUH C OJTHOM MEPEMEHHOM, CUCTEMBI IBYX

yYpaBHEHHH C IByMs MTEPEMEHHBIMU;

* MIOHUMATh YPAaBHEHHE KaK BKHEHUIITYI0 MATEMATHUECKYIO MOJICNb JUIsl OTIMCAHHS U

W3yUYEHHs pa3HOOOPA3HBIX PEATbHBIX CUTYAIIHM, PelIaTh TEKCTOBBIC 3a]auy allreOpanvecKum

METOJIOM;

* IPUMEHSATH rpaduyeckre NpeCcTaBICHUS JIsl HCCIICI0BAHUs YPaBHEHUI, UCCIICIOBAHUS U

pEILICHHS CUCTEM YPaBHEHUH C IByMsI ICPEMCHHBIMH.

* MIOHUMATh M IPUMEHSTHh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOLICHHEM

HEPaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABCHCTR;

* pemaTh JUHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI; pellaTh KBaIpaTHbHIE

HEpaBEHCTBA C OMOPOY Ha rpaduUecKue MPeICTaBICHHUS,

* IPUMEHSTH anmapaT HEPaBEHCTB JAJIS PeUIeHHs 3a/1a4 U3 Pa3InYHbIX pa3/ieloB Kypca.

* IOHUMATh U UCTOJIb30BaTh (DYHKIIMOHATIbHBIC IOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE

0003HaYeHHS);

* CTPOUTH TpadUKU AIEMEHTAPHBIX (PYHKIINI; UCCIeTOBATh CBOWCTBA YHCIOBBIX PYHKIUN Ha

OCHOBE M3YUEHUS MTOBE/ICHUS UX TPAPHKOB;

* MOHUMATh (PYHKIIHIO KaK BaXXHEHIIYI0 MAaTEMAaTHYECKYIO MOJIENb JIJIsl ONMCAHUS TPOIIECCOB

U SIBIICHUH OKPYXAIOMIETO MHUPa, MPUMEHATh (YHKIIMOHATBHBIN S3bIK JJIs1 OTIMCAHUS U

WCCIIETIOBAHUS 3aBUCUMOCTEH MEX Ay PU3NIECKIMU BEITMUYUHAMH.



* IOHUMAaTh U UCIIOJIb30BATh S3bIK NIOCIIEA0BATEIBHOCTEN (TEPMUHBI, CUMBOJINYECKHE
0003HaYCHHS);

* IPUMEHATH (POPMYJIBI, CBSI3aHHBIE C ApU(PMETHIECKON U T€OMETPUYECKON MPOTPECCHE, 1
anmapar, cOpMHPOBAHHBIN NIPY U3yYEHUH JPYTUX pa3AesioB Kypca, K peIIeHHuIo 3a1a4, B
TOM YHUCJIE€ C KOHTEKCTOM U3 pEaJIbHOM JKU3HH.

* UCII0JIb30BaTh MPOCTEHIIINE CIIOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JIAHHBIX.
* HAXO/IUTh OTHOCUTEIIFHYIO YaCTOTY U BEPOSITHOCTD CITy4aifHOTO COOBITHSL.

* pemaTh KOMOMHATOPHBIE 33/1a4X HA HaX0KJICHHE YHCiIa 00BEKTOB MM KOMOMHAIINH.

* pacro3HaBaTh Ha YepTekKaxX, pUCYHKAX, MOJIEISIX U B OKPYKAIOLEM MUPE MJIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYDBHI;

* pacrnio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO Napasuleenune1a, IpaBuIbHON
MMpaMU/Ibl, HIUJIMHIpA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBHOTO Mapajuleenuena;

* OIIPENIENISATh 110 JINHEHHBIM pa3MepaM pa3BEPTKU PUIYPbI JIMHEWHBIE pa3Mepbl caMon
¢burypsl 1 Ha060pOT;

* BBIYUCIIATH O0BEM MPSIMOYTOJIBLHOTO Mapaljiesienuneaa.

* N10JIb30BATHCS SI3BIKOM I'€OMETPUH U1 OTIMCAHUSI TPEIMETOB OKPYKAIOLIEro MUpPa U UX
B3aMHOIO PACMOJIOKEHUS;

* pacrno3HaBaTh M U300paXkaTh HAa YepTEeKaxX U PUCYHKAX TreoMeTprUIecKre (pUrypsl u ux
KoH(uUrypauuu;

* HaXOJUTh 3HAYECHUSI [UIUH JJMHEHHBIX JIEMEHTOB (UTYp U UX OTHOUICHHUSI, TPaTyCHYIO MEPY
yraoB oT 0° 1o 180°, mpumMeHsist onpeIesieHus, CBOMCTBA U MTPU3HAKU (QUTYP U UX SIIEMEHTOB,
oTHomeHus Guryp (paBeHCTBO, O00ME, CHMMETPUH, TIOBOPOT, MapaJICIbHBIN MEPEHOC);
* ONEpPUPOBATh C HAYABHBIMU MOHATUSAMH TPUTOHOMETPHUHU U BBITIOJIHATH 3JIEMEHTapHbIE
onepanuu HaJl GyHKIHUSIMH YIIIOB;

* pelaTth 3a/1a4y Ha J0Ka3aTelIbCTBO, OMUPAsACh HA N3yYCHHbIE CBOMCTBA (PUTYp U
OTHOIICHUI MEXIYy HUMU U IPUMEHSS NU3Y4YE€HHBbIE METObI JOKA3aTENIbCTB;

* pelaTh HEeCI0XHbIE 337]a4i Ha MOCTPOEHUE, IPUMEHSISI OCHOBHbBIE AJITOPUTMBI IOCTPOCHUS
C TIOMOIIIBIO LIUPKYJISL U JIMHEUKH;

* pemaTh MNpocTeiire MIaHUMETPUUECKUE 3a/1a4l B IPOCTPAHCTBE.

* HCII0JIb30BaTh CBOMCTBA U3MEPEHHUS [UIUH, TUIOIIAJICH U YIJI0B MPHU PEeUICHUH 3a/1a4 Ha
HaX0XJICHUE JUIMHBI OTPE3Ka, AJTHUHBI OKPY>KHOCTH, JUIMHBI IyTH OKPYKHOCTH, TPalyCHOMN
MepBHI yIia;

* BBIYHUCIIATH TUIOMIA/IN TPEYrOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapajliieIorpaMMOB, TPaIeLuH,
KpPYrOB U CEKTOPOB;

* BBIYUCIIATD JJIMHY OKPYKHOCTHU, JJIUHY AYTH OKPY>KHOCTH;

* BBIYUCIIATD JJIMHBI TUHEHHBIX SJIEMEHTOB (PUTYp U UX YIJIIbl, UCHIONB3YS (POPMYIIBI UTUHBI
OKPY>XHOCTH U JUIMHBI IYTU OKPYXHOCTH, (hopMyIbl ruomaaeit Gpuryp;

* pemaTh 3a/1a4u Ha JJ0Ka3aTeabCTBO C UCIOIb30BaHUEM (OPMYIT JUTMHBI OKPY>KHOCTH U
JUTUHBI JYTH OKPYXHOCTH, (popMyII mitomaaeit puryp;

* pemarh NpaKTUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKIEHUEM F€OMETPUUECKHUX BEJIMUNH
(ucmob3yst MpH HE0OXOAUMOCTHU CIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA).

* BBIYMCIIATD JJIMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BBIUYMCIIATH KOOPANHATHI
CEpEIHBI OTPE3Ka;

* HCII0JIb30BaTh KOOPAMHATHBINA METOJ AJI U3yYEHUS CBOMCTB MPAMBIX U OKPYKHOCTEH.



* ONIEPUPOBATH C BEKTOPAMH: HAXOUTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB, 3aJJaHHBIX
T€OMETPUYECKH, HAXOUTh BEKTOP, PaBHBINM MPOU3BEICHUIO 3aJAHHOTO BEKTOPa Ha YHCIIO;

* HaXOJIUTh JIJIsl BEKTOPOB, 33JaHHBIX KOOPIUHATAMH: [UTUHY BEKTOPA, KOOPIUHATEI CYMMBI U
pPa3HOCTH JIBYX U 00JI€€ BEKTOPOB, KOOPIMHATHI IIPOU3BEICHHS BEKTOPA HA YMCIIO, TIPUMEHSIS
IIPY HEOOXOIMMOCTH COYETATEIbHBIHN, IIEPEMECTHTEIBHBINA U PACIIPEICITUTEIBHBINA 3aKOHBI,
* BBIYHUCIIATH CKASIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTH YTOJI MKy BEKTOpPaMH,
yCTaHABIIUBAThH NEPIICHIUKYISIPHOCTD MPSIMBIX.

* OIIEPUPOBATH C BEKTOPAMH: HAXOIUTh CYMMY U Pa3HOCThH JIBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYCCKH, HAXOUTh BEKTOP, PaBHBINM MTPOU3BEICHHUIO 3aJAHHOTO BEKTOPa Ha YHCIIO;

* HaXOJIUTh JIJI1 BEKTOPOB, 33JaHHBIX KOOPIUHATAMH: JTTHHY BEKTOPA, KOOPJIMHATHI CYMMBI U
Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIMHATHI TIPOU3BEICHHUS BEKTOPA HAa YUCIIO, TIPUMEHSS
MIPY HEOOXOIMMOCTH COYETATEIBHBIHN, IIEPEMECTHTEIBHBINA U PACIIPEICTUTEIBLHBIA 3aKOHBI,
* BBIYHUCIIATH CKASIPHOE MPOU3BEJCHIE BEKTOPOB, HAXOAUTH YTOJI MEXK]Ty BEKTOpaMH,
YCTaHABIIMBAThH MEPICHIUKYISIPHOCTD MPSMBIX.

Buinycknux nonyuum 603moxcnocms:

* Yenyoumo u pazeums npeoCmagieHus 0 HamypaibHbIX YUCIAX U CBOLUCMBAX 0eIUMOCTU,

* HAYUUMbCA UCTIONIB308AMb NPUEMDL, PAYUOHATUSUPYIOUUE BIYUCTEHUS, NPUOOPecU
NPUBLIUKY KOHMPOIUPOBAMb BbIUUCIEHUS, 8blOUPAS NOOXO0OAWULL Ol CUMYAYULU CNOCOO.

* pazeums NPeoCmasieHue 0 YUCLe U YUCLOBbIX CUCIIEMAX OM HAMYPALbHbIX 00
0etiCmeUmMenbHbIX YUCel, 0 POIU BbIYUCTIEHUL 8 NPAKMUKE;

* pazeumu u yenyoums 3Hauus 0 0eCAMUYHOU 3aNUCU OeliCMBUMENbHbIX YUce]l
(nepuoouueckue u Henepuoouyeckue opoou).

* NOHAMb, YMO YUCTI08ble OAHHble, KOMOPble UCNONb3YIOMCA OIS XAPAKMepUCmuKU
00bEKMOB OKPYACAIOULe20 MUPA, ABTAIOMCS NPEUMYULECMBEHHO NPUOTUNCEHHBIMU, YMO NO
3anucu NPUOIUNCEHHBIX 3HAUEHULL, COOEPHCAUWUXCS 8 UHPOPMAYUOHHBIX UCTHOYHUKAX,
MOJICHO CYOUMb 0 NOCPEULHOCIU NPUOTIUINICEHUS,

* NOHSAMb, YMO NOSPEUWHOCHIb PE3YIbMAMA GbIYUCTEHUL OOJIHCHA ObIMb COUBMEPUMA C
NO2PeUHOCMbIO UCXOOHBIX OAHHBIX.

* 8BINONHAMb MHO20UWAL08bIE NPEOOPA308AHUS PAYUOHATLHBIX GbIPANCEHU, NPUMEHSLS
WUPOKULl HAbop cnocobo6 u NPUEMo8;

* NPUMEHAMb MOHCOeCMBEHHbLE NPeoOPA3068aHUsL OJisl PEUEHUs. 3a0ad U3 PA3IUYHBIX
pasoenos Kypca (Hanpumep, 0Jisi HAXOHCOEHUS HaUbOIbULe20/HaUMEHbULe20 3HAYEHUS
8bIPAICEHUS).

* 081a0emb CNeYUaIbHbIMU NPUEMAMU PEUEHUs] VPABHEHULL U CUCTNEM YPAGHEHUI, YBEPEHHO
NpUMEHSIMb annapam ypasHeHuil Oisi peuleHust Pa3HO0OPA3HbIX 3a0ay U3 MAMeMamuKi,
CMEJICHBIX NPEeOMEMO8, NPAKMUKU,

* npuMensImsb epaghuyeckue npedcmasierus 0is UCCIe008AHUS YPAGHEHULL, CUCEM
ypasHeHuil, cooeparcauux byKgenHvle KoIpduyueHmol.

* PA3HOOOPAZHBIM NPUEMAM OOKA3AMENbCIEA HEPABEHCME, YEEPEHHO NPUMEHAMb Annapam
HEPAaseHCcma OJisi peuleHUsi PA3HOOOPA3HBIX MAMEMAMUYECKUX 3A0ay U 3A0ay U3 CMENCHBIX
npeomemos, NPakmuKu,

* npuMenamb epaguyeckue npedcmasnenus 01 UCCIe008aHUSL HEPABEHCNE, CUCTEM
HepaseHcms, cooepicaujux 6yKkeeHHvie KoIp@uyueHmoi.

* IPOBOOUMb UCCNIEO08AHUS, C8A3AHHbBIE C U3YYEHUEM CEOUCE PYHKYULL, 8 MOM Yucie ¢
UCNONb308AHUEM KOMNBIOMEPA,; HA OCHOGE 2PADUKO8 U3YUEeHHbIX PYHKYUL cmpoumb 6o.ee
CNodICHbIE 2papuKy (KYCOUHO-3A0aHHbLE, C «BLIKOJIOMbBIMUY MOUKAMU U M. N.);



* UCNONIBL308AMb PYHKYUOHAIbHBIE NPEOCMABLEHUS U COUCMBA PYHKYULL 01 peuleHus
MamemMamuyeckux 3a0ay U3 pasiuiHblx pazoenos Kypca.

* peuiams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM POPMYIL N-20 YleHA U CYMMbl NEPBbIX N
Y1eHO8 ApUPMemu4ecKoll U 2e0Mempuieckoli NPoepeccu, NPUMEHs NPU SMOM annapam
VpasHeHuil U HepageHCcms;

* NOHUMAMb APUPGMEMUUEeCKYIO U 2eOMeMPULECKVIO NPO2Peccuto KaK yHKyuu
HAMypaibHo20 apeyMeHma, Césa3bl8amb ApuphMemuuecKyro npoepeccuio ¢ TUHEUHbIM
POCIOM, 2e0MeMPUUECKYI0 — C IKCHOHEHYUAIbHBIM POCHOM.

* npuoOpecmu NePEOHAYANIbHYILL ONbIM OP2AHUZAYUU COOPA OAHHBIX NPU NPOBEOCHUU ONPOCA
00UeCmBeHH020 MHEHUS, OCYWeCMEIamMb UX AHANU3, NPeOCMAasIsims Pe3yibmambvl ONPoca 6
8ude mabauysl, OUACPAMMDL.

* npuobpecmu onvim NPOBeOeHUs. CAYUAUHIX IKCNEPUMEHMO8, 8 MOM YUCLE C NOMOUBIO
KOMNbIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMAYUL UX Pe3VTbmamos.

* HAYYUMbCSL HEKOMOPLIM CHeYUAIbHBIM NPUEMAM PeUuleHUsi KOMOUHAMOPHBIX 3A0ay.

* HAYHUMBbCSL BLIMUCTAMb 00BEMBL NPOCMPAHCIEEHHBIX 2EOMEMPULECKUX DUSYD,
COCMABIIEHHBIX U3 NPSIMOY2OTbHBIX NAPALIELENUNE008,

* yenyoumo u pazeums npeocmasieHus 0 NPOCMpPAHCMEEHHbIX 2eOMEeMPUYECKUX hueypax,
* HAYYUMbCSL NPUMEHAMb NOHSMUE PA3EEPMKU O/l 8bINOJIHEHUS. NPAKMUYECKUX PACUEMO8.
* 0671A0eMb MemoOamu peuleHus 3a0ay Ha 8bIYUCTIeHUs. U OOKA3AMENbCMBA. MemoOoM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuaHmos U Memooom
2€0MEMPUHECKUX MEC MOUeK,

* npuobpecmu onvlm NPUMEHeHUs. AleedPauecKko20 U MpUeOHOMempuU4ecKko2o annapama u
uoetl 08UNCEHUS NPU PEULEeHUU 2eOMEMPUYECKUX 3a0aY;

* 0s1ademvb MpaoOUYUOHHOU CXeMOU PeueHUsl 3a0ay Ha NOCMPOEHUE C NOMOUBIO YUPKYTISL U
JIUHEUKU. aHAU3, NOCMpoeHue, 00KA3aAMelbCmaE0 U UCCIe008anue,

* HAYHUMbCSL peuamo 3a0a4u Ha NOCMPOEHUE MEMOOOM 2eOMEeMPUECK020 MeCma Moyex u
MemoooM no0oOUsL,

* npuobpecmu onvim UCCIE008AHUSL CEOUCME NIAHUMEMPUYECKUX DUSYD C NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM,

* npuobpecmu onvim 8bINOJIHEHUs. NPOeKmMos no memam «I eomempuueckue npeodbpazoeanus
Ha nnockocmuy, «Ilocmpoenue ompeszxos no gpopmyney.

* BBIYUCTIAMb NIOWAOU PUSYp, COCMABIEHHBIX U3 08YX UL OONee NPIMOY2OTbHUKOS,
napanienoepammos, mpeyeoibHUuKos, Kpyed u Cekmopa,

* BBIYUCTIAAMD NIOUAOU MHO20Y20IbHUKOS, UCHOIb3YSL OMHOUWEHUS. PABHOBEIUKOCIU U
PABHOCOCMABNICHHOCMUL,

* IPUMEHAMb AN2eOPAUYECKUL U MPUCOHOMEMPUHECKUTI ANNApam u uoeu 08UNCEHUS NPU
PpeweHuu 3a0ay Ha 8bIHUCIeHUe NI0WA0eli MHO20Y2OIbHUKOG.

* 081a0emb KOOPOUHAMHBIM MEMOOOM PeuleHust 3a0ay Ha 8bIYUCTIeHUS. U OOKA3AMEeNbCMEd,
* npuobpecmu Onvlm UCNOIbL30BAHUSL KOMNbIOMEPHBIX NPOCPAMM OJisL AHAIUA YACTHBIX
CYHaes 63aUMHO20 PACNOLONCEHUSL OKPYIHCHOCHEN U NPSMbIX,

* npuobpecmu onvim 8bINOJHEHUs NPOeKmos Ha memy «lIpumenenue KOOpOUHAMHO20
Memooa npu peuieHuu 3a0a4 Ha 8bIYUCTIEeHUS U 00KA3AMENbCMBa ).

* 0811a0emb 8eKMOPHbIM MemoOOM OJisl peuleHUs 3a0ay Ha 8bIYUCTEHUS U OOKA3AMeNbCMBd;
* npuobpecmu Onvim 8bINOJHEHU NPOEKMO8 HaA MeM) «NpUMeHeHUe 8eKMOPHO20 Memood
npu peuleHuu 3a0a4 Ha 8bIYUCTeHUS U 00KA3AMENIbCEay.






Coaepxanue Kypca MaTeMaTHKH B 7-9 kiaccax
Auredpa

Yucna

Payuonanvnuie uucna

MHoxecTBO panuoHaIbHBIX yHces. CpaBHEHHE palUOHANbHBIX uHcen. JleWcTBus c
palMoOHATBHBIMH YHUCIIAMHU.

Hppayuonanvuvie yucna

[Tonatne nppanmoHanbHOro yncia. Pacrno3HaBaHue MppalroOHaIbHBIX yucel. [Ipumepsl
JI0Ka3aTesbCTB B anreope. ppalmoHaibHOCTh YnCIia ‘u'er.HpI/IMeHeHI/Ie B F€OMETPHHU.

Toowcoecmsennvle npeobpazosanus

Yucnosvle u byKeeHHblE BbIPANCEHUSL

Boipaxxenue ¢ nepeMmeHHoi. 3HaueHue BblpaxkeHus. [loacTaHoBKa BBIpa)KEHUH BMECTO
TePEMEHHBIX.

L]envie gvipasicenus

CreneHp ¢ HaTypaJlbHbIM IOKa3zareiaeM U e€ cBoiicTBa. [IpeoOpa3oBaHusl BbIpaKEHMI,
COJIepKalliX CTENEHH C HaTYpaJbHBIM MOKa3aTeeM.

OnHouneH, MHorousneH. J[leHcTBHS ¢ OJHOWIEHAMH W MHOTOYICHAaMHU (CIIOKEHHE,
BBIYMTAaHUE, YMHOXKEHHE). POpMYIIbl COKPAIIEHHOTO YMHOXEHUS: Pa3HOCTh KBaApaTOB, KBAJpaT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOrouwieHa Ha MHOXHTENU: BRIHECEHUE OOIIEro MHOKUTENS
3a CKOOKH, epynnupoexa, npumeHenue Qopmyn COKpaujénHo2o ymuodcenus. Keaopammolii
MPEXUIIeH, pa3N0JHceHUue K8AOPAmMHO20 MPEXUIeHA HaA MHONCUMENU.

/JIpobno-payuonanvhule gvipadxcenus

Crenenp C 1enbM MokazareieMm. [IpeoOpasoBaHue ApOOHO-TUHEHHBIX BBIPAKCHHM:
CIIOKEHHE, YMHOKEHUE, JIeNeHue. Aneebpauyeckas opoods. /Jonycmumvle 3HAUEHUs NePeMEeHHbIX
8 OpooOHO-payuoHaibhvix evipaxcenusx. Cokpawenue aneeopauveckux opooet. Ilpusedenue
aneebpaudeckux opobdeii k obwemy 3Hamenamemo. Jelicmseus ¢ aneedpaudeckumu OpoosImu:
Cll0JiCeHUe, 8blYyUmMAanue, YMHONCeHUe, OeleHUe, 8036e0eHUe 8 CINENeHb.

Keaopammnvie kopnu

ApubdmMeTnuecknii KBaJapaTHBIM KopeHb. IIpeoOpa3oBaHue BBIpaXCHHUH, COJACpIKAIIMX
KBaJpaTHbIE KOPHHU: YMHOXEHUE, JI€JICHUE, BBIHECEHHE MHOXHUTENS H3-10J 3HAaKa KOPHS,
BHeceHUue MHOMCUMes 0O 3HAK KOPHSL.

Ypasnenus u nepagencmea

Pasencmea

Yucnosoe paBeHcTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

Ypaeuenus

[lonaTHe ypaBHEHUS U KOPHS YPaBHEHHUS.

JIuHeliHOE ypaBHEHUE U €70 KOPHHU

Peuienne nuHeNHbIX ypaBHEHUH.

Ksaopamnoe ypasnenue u e2o kopru

KBagpatubie ypaBHeHus. Hemnonnele KBaapaTHble ypaBHEHMS. JMCKpUMHHAHT
KBaJpaTHOro ypaBHeHHs. PopMylia KOpHEW KBaJpaTHOIO ypaBHEHMs. PernieHue KBaJapaTHBIX
ypaBHEHUI: UCTIONBb30BaHUE (POPMYIBI ISl HAXOKACHUS KOPHEH.

Jlpobno-payuonanvruvle ypagHenus

Pemenune npocreiimmx ApoOHO-TMHEHHBIX ypaBHEHUH. Pewenue 0pooHO-payuoHaibHbIx
YpagHeHu.

Cucmemvl ypasHeruti

VYpaBHeHUE C ABYMsI NEpEMEHHbIMU. JIMHEWHOE ypaBHEHHE C JIBYMs IE€PEMEHHBIMHU.
[TonsTue cucremel ypaBHeHUM. Pelienue cuctemMel ypaBHEHUN.

MeToibl pelieHus CUCTeM JIMHEHHBIX YPaBHEHHM C IBYMs IEPEMEHHBIMU: 2pagduieckull
Memoo, Memoo CI0HCEeHUsl, METOJ TOJICTAHOBKH.

Hepasencmea



Uucnosele HepaBeHCTBA. CBOMCTBA YUCIIOBBIX HEpaBeHCTB. lIpoBepka crpaBeyInBOCTH
HEPaBEHCTB MPH 33/IaHHBIX 3HAYCHUSIX EPEMEHHBIX.

HepasenctBo ¢ nepemennoil. Ctporue u HecTporue HepaBeHcTBa. Qoaacmsb onpedenenus
HepaseHcmaa (001acms 0ONYCMUMbIX 3HAYEHUN NePeMEeHHOL).

Pemienue nuHeHBIX HEPABEHCTB.
Keaopamnoe nepasencmeo u ezo pewenus. Pewenue keaopammuvix HepaseHCms: UCNOIb308AHUE
ceolicme  u epagpuka KeaopamuyHou QYHKYuu, Memoo UHMepP8alos. 3anucy peuileHus
K8AOpammo2o HepaseHcmaaq.

Cucmemvl Hepasencme

CucremMbl HEpaBEHCTB C OJHOM IepeMEHHOW. PelieHue cucreM HEpaBeHCTB C OJHOMN
MEPEMEHHOMN: JMHEHHBIX, Kéaopamubvix. W300pakeHHE peIIeHUs CHUCTEMbl HEPaBEHCTB Ha
YHUCIIOBOM MPSAMOM. 3anuch pelieHns CUCTEMbl HEPaBEHCTB.

QyHxyuu

Touamue ¢hynkyuu

JlekapToBbl ~ KOOpAMHATBl Ha IUIOCKOCTH. dopmupoBaHUE MpEACTAaBIECHUN O
METanpeIMETHOM MOHSTHU «KOOpAWHATh». CrnocoObl 3ahaHus (YyHKUUN: aHAJIUTUYECKH,
rpaduueckuii, Tabauuneiil. I'padux Pynkumu. IIpumepsl QyHKUMA, MOJydaeMbIX B IpoLiecce
HCCIIEIOBAHUS PA3JIMYHBIX PEAIbHBIX MTPOLIECCOB U PEIIeHUs 33/1a4. 3HaueHHe (PYHKIUU B TOUKE.
CpoiictBa (QyHKIMI: o0nacTe ONpeneNeHusi, MHOXECTBO 3HAUEHUM, HYIH, HTPOMEXYTKU
3HAKOMOCTOSIHCTBA, MPOMEXKYTKHM BO3pacTaHMsl W yObIBaHMs, HauOoJblllee W HauMEHbIlee
3HaueHus. MccnenoBanue pyHkuuu o e€ rpaduky.

Jluneunas ¢pynxyus

CpoiictBa u rpaduk JuHEHHOM QyHKUUU. VYrioBod KOI(DUIHMEHT MNPSIMOH.
Pacnonoxenne rpaduka muHEHHON (YHKIIMU B 3aBUCHMOCTH OT €€ yriioBOTO KodhdUIMEHTa U
CBOOOHOTO YJIEHA.

Keaopamuunasn ¢ynxkyus

CpoiictBa u Tpaduk kBampaTuuHou GyHKIUU (mapabona). [locmpoenue epaghuka
keaopamuunou @yukyuu no mouxkam. HaxoxkxneHue Hyled KBaapaTHYHOW (YHKINH,
MHOJHCECm8a 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCMIU.

Obpamuas nponopyuoHaIbLHOCMb

CBoiicTBa (hyHKITUHU Y ZE. ['unep6oua.

Tpagpuxu pynxyuii. Ipaguxu pynkyuii y = Vx, y = I

Ilocnedoosamenvnocmu u npozpeccuu

UucnoBass  mocneioBaTeNbHOCTh.  [lpuMephl  YUCIOBBIX  MOCIEAOBATEIbHOCTEH.
beckoneunsle mocienoBaTeNbHOCTH. Apu(MeTHuUecKas mporpeccuss u e  CBOMCTBa.
I'eomerpuueckas mnporpeccus. QPopmyna obweeo ujleHa U CYMMbl N Nepevlx HleHO08
apughmemuueckoil u 2eomempuyeckotl npocpeccuil.

Pewenue mexcmogwix 3a0au

3aoauu na ece apugmemuueckue deticmeaus

Pemenne TekcToBBIX 3a/1a4 apumeTrnueckuM crocodom. Mcnonb3oBanue Tabiull, cxem,
YepTexel, IPyrux cpeAcTB MpeACTaBICHUS JAHHBIX IIPU PEIICHUH 3a]1auu.

3aoauu na osusicenue, pabomy u nOKynKu

AHanu3 BO3MOXHBIX CUTYallMi B3aUMHOTO PACIONIOKEHUsI OOBEKTOB MPH UX JABMKECHUH,
COOTHOIIIEHUSI 00bEMOB BHITIONHSAEMBIX padOT IPU COBMECTHOM padoTe.

3aoauu na wacmu, donu, npoyenmol

Pemenue 3aau Ha HaxXOKJEHHE YacTH YMCTIA U YMCIIA MO ero Jactu. Pemienue 3amad Ha
MpOLEHTHI U A0Ju. [IpuMeHenne mponopuuil Ipy pereHu  3a1ay.

Jlocuueckue 3a0auu

Pemenue norndyeckux 3agau.

OchosHvle Memoobl peuleHus MeKCmosvlx 3aday:apudmMeTndeckuil, anreOpandeckui,
nepebop BapHaHTOB.

Cmamucmuxa u meopus 6eposmuocmei



Cmamucmuxa

TabnuuHoe W rpaduueckoe MPEACTaBICHUE JAHHBIX, CTOJIOYaThIe ¥ KPYrOBbBIS
qUarpamMmbl, Tpaduky, MPUMEHEHHWE IuarpaMMm H TpaduKOB Ui OMUCAHHUS 3aBUCUMOCTEU
peanmbHBIX BEIMYMH, W3BIeUeHHWE wHHGOpManMu W3 TabnWi, JAuarpaMM H  TpaduKOB.
OmnwucarenbHble CTATUCTHYECKUE MOKAa3aTeIH YHCIOBBIX HAOOpOB: cpeaHee apuMETHUECKOe,
HanOoJIbIIee U HAMMEHbIIIEE 3HAYCHNU. Mephl pPacCeMBAaHUS: Pa3Max.

CnyyaitHast ©”3MEHYMBOCTh. MI3MEeHUMBOCTD IPU U3MEPEHUSIX.

Cnyuatinvle coovimus

CrnyuaiiHble OTBITH (PKCIIEPUMEHTHI), 3JIEMEHTApHBIC CIydallHbIe COOBITHS (HMCXOJBI).
BepositHoctn  sneMeHTapHblXx  coObITUH. CoOOBITHS B CIOy4alHBIX JKCIEPUMEHTaX M
OJIarONMPUATCTBYIOIINE dJIEMEHTApHBIE COOBITHS. BeposSTHOCTH CitydallHbIX COOBITHI. OIBITHI ¢
PaBHOBO3MOKHBIMHM 3JIEMEHTApHBIMU COOBbITHSIMU. Kilaccuueckne BepOSITHOCTHBIE OINBITHI C
HCIO0JIb30BAHNEM MOHET, KyOukoB. [IpencraBieHre o HE3aBUCUMBIX COOBITUSX B KU3HU.

I'eomerpus

T'eomempuueckue guzypol

Duzypbl 8 ceomempuil U 8 OKPYHCAoOUiem mupe

I'eomerpuueckas ¢urypa. @opMupoBaHre NPEACTABICHUNH O METAPEIMETHOM MOHSITUN
«purypay.

Touka, TUHUS, OTPE30K, MpsIMasi, Iy, JIoMaHasi, IJIOCKOCTh, YroJl, OucceKTpuca yria u eé
CBOMCTBA, BUJIBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasi cumMmeTpusi reoMeTpuueckux uryp. LlenTpanbHas cuMMeTprs TreoMEeTPUYECKUX
¢buryp.

MnozoyeonvHuku

MHOroyroipHHUK, €ro »JJE€MEHTbl M €ro CcBoWcTBa. Pacno3HaBaHHE HEKOTOPBIX
MHOTOYTOJIbHUKOB. [IpaBUiibHBIE MHOTOYTOJIHUKH.

Tpeyronbuuku. BpicoTta, Menuana, OuccekTpuca, CpeAHsisi JUHUS TPEYroJbHUKA.
PaBHOOEIpEHHBIN TPEYrOJbHUK, €r0 CBOWCTBA M TPH3HAKU. PaBHOCTOPOHHWU TpEyroJbHUK.
[IpsMOyronpHbIN, OCTPOYrOJIbHBIM, TYNOYIrOJIbHBIA  TPEYroJbHUKH. BHemHUWEe  yriibl
TpeyrojpHuka. HepaBeHCTBO TpeyrojibHUKA.

UYerbipéxyronpuuku. llapamnenorpamMm, pom0, OpSIMOYroJIbHUK, KBaJpar, Tpamerus,
paBHOOenpeHHas Tpaneuus. CBOKCTBA U MPU3HAKH MapaljiesiorpaMmma, pomoa, IpsIMOyroJibHUKA,
KBajpaTa.

Oxpysrcnocms, Kpye

OKpyXHOCTb, KpYyr, HUX 3JEMEHTbl W CBOICTBA; LIEHTPAJIbHbIC U BIMCAHHBIC YIJIBI.
KacarenbHast kK OKpy>KHOCTH. BriricaHHbIE U OMMCAHHBIE OKPYXHOCTHU IS TPEYT OJIbHUKOB.

T'eomempuueckue gueypvi 6 npocmpancmee (06vEmHbie mena)

[lepBuuHble mMpeAcTaBICHUS O MUpaMHje, Napajvlenenunene, npusme, cdepe, mape,
UWIMHJPE, KOHYCEe, UX AJIEMEHTaX U MPOCTEHIIINX CBOMCTBAX.

Omnowenus

Paserncmeso gueyp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HAKN paBeHCTBA TPEYTrOJIbHUKOB.

IapannenvHocms npsamvix

[Ipu3Haku U CBOMCTBA MapayIeNbHbBIX MPSIMBbIX.

IlepnenouxynapHule npsimoie

IIpsamoit yrous. Ilepnengukynsp k mnpsamoil. Haknonnas, npoexuusa. CepeluHHBIN
MEPIEHIUKYIIAP K OTPE3KY.

Ilooobue

IIponopyuonanvhvie ompesxu, nodobue ¢ueyp. Ilooobnvie mpeyeonvuuxu. Ilpusnaxu
noooodus.

Bzaumnoe pacnonodicenue npsMoil 1 OKpYKHOCTH.

Hsmepenua u eéviuucnenun. Benuuunot



[Tonstue Benmnuusbl. [(nuHa. M3mepeHue yuHbL. EAMHULBI W3MEPEHUS JUIMHBIL.
Benuuuna yria. ['pagycHas mepa yria.

[lonsiTne o mnomanu miockoil ¢urypel u e€ cBoiicTBax. M3mepeHue IomazeH.
EnuHune1 namMepeHus miomaim.

[IpencraBnenue 06 00bEMe 1 ero cBoiicTBax. M3mMepenue oobéma. EnuHuIbl n13MepeHus
00BEMOB.

Hsmepenus u eviuucienus

HNHcTpyMeHTBI U1 U3MEPEHU W TIOCTPOCHUI; U3MEPEHUE W BBIYMCIICHHE YIJIOB, JUTHH
(paccrosnmii), TUIOIIAICH. TpuroHomeTpuieckue byHKIIUN OCTpOro yria B
MPSIMOYTOJIbHOMTPEYTOJIbHUKE. BbIUMCIEHNE 3JIEMEHTOB TPEYrOJIbBHHUKOB C HCIOJIb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIEHUH. DOpMyIbl IUIOMIAAN TPEYTroJbHUKA, TapajljiesorpaMma 1
€ro YacTHBIX BHAOB, (OPMYNIBI JJIMHBI OKPY)XKHOCTM U Twiomaau kpyra. CpaBHEHHE U
BBIUHCIIeHUE omiaaei. Teopema [ludaropa. Teopema cunycos. Teopema kocunycos.

Paccmosinua

Paccrosinne mexay Toukamu. PacctosiHue OT TOUKHM 10 TPSIMOM.

I'eomempuueckue nocmpoenus

['eomeTpuueckre MOCTPOCHHUS ISl UIUTFOCTPAIIMH CBOMCTB T€OMETPUUECKHUX (DUTYP.

NHCcTpyMEeHTBI I8 TOCTPOEHWM: ULUPKYJIb, JIMHEWKa, YrOJIbHUK. [Ipocmetiuiue
NOCMpPOeHUs. YUpKylem U JUHEUKOU. NOoCmpoenue OUCCeKMPUCyl Yaid, NePpneHOUKVIApa K
NpAMOLL, yenda, pagHo2o OaHHOM).

TI'eomempuueckue npeoopazosanus

IIpeobpazosanus

[Tonsatue  mpeoOpazoBanmsi.  IlpeacraBieHne 0 ~ METampPEeIMETHOM  TIOHSITHH
«IpeoOpa3oBaHUCy.

Jeusicenust

OceBas u IIeHTpaIbHAs CHMMETPHSL.

Bexmopul u koopounamul Ha niockocmu

Bexmopuwi

[TonsiTHe BekTOpa, NEHCTBUS HAaJl BEKTOPAMH, UCIIOJIB30BaHNE BEKTOPOB B (hH3HKeE,

Koopounamei

OCHOBHBIE TOHATHUS, KOOPOUHAMbBI GEKMOPA, PpPACCMOAHUE MeAHcOy  MOUKAMU.
Koopounamer cepeounvt ompeska. Ilpumenenue 6ekmopog u Koopouwam ONsi peulenus
npocmeuuux 2eoMempuieckux 3a0adu.



Conep:kanmne yueOHOro MaTepuaJia s 7-ro Kjacca
Auredpa

ToxknecTBeHHbIe NpeoOpa3oBaHusi. UucioBble W OyKBeHHble BbIPa:KeHUsl. BykBeHHbIE
BbIpaXKEHUSI (BBIPAKEHHS C MepeMeHHbIMH). YucioBoe 3HaueHUE OYKBEHHOTO BBIPAXKEHUSI.
JonycTuMble 3HA4YeHUs] TMEpeMEHHbIX. [loJCTaHOBKAa BBIpAXKEHUH BMECTO TEPEMEHHBIX.
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKCHHH Ha OCHOBE CBOWCTB apH(PMETHUCCKUX JICHCTBHIA.
PaBeHcTBO OyKBEHHBIX BbIpakeHUH. T0X1ECTBO.
Crenenp ¢ HaTypaJbHbIM IOKa3aTeseM U €€ cBoiicTBa. OqHOUWIEHb U MHOrouseHbl. CTeneHb
MHorowieHa. Cll0)KeHHEe, BBIUNTAaHUE, YMHOKEHHUE MHOTOWIECHOB.
ToxnecrBeHHble mnpeodpasoBanus. lLleable BbipaxeHusi. PasnokeHue MHOTOWIeHa Ha
MHO>KHMTEJIH: BRIHECEHUE O0IIEr0 MHOXKUTENS 32 CKOOKHU, epynnuposka. [IpeoOpa3oBaHue 1e10ro
BBIPAXKEHUS B MHOTOWIEH. MHOTOUJIEHBI ¢ OHOW IEPEMEHHOM.
YpaBuenusi. PaBencrBa. UucinoBoe paBeHcTBO. PaBeHCTBO ¢ nepeMmenHOo#. CBONCTBA YHMCIOBBIX
PaBEHCTB.
YpaBHenusi. YpaBHeHue ¢ oaHoW mnepemeHHou. Kopenp ypaBHenus. [lpedcmasnenue o
pasHocunbHocmu  ypasnenui. Obnacme onpedeiieHus. ypasHeHus (001acmv  OONYCMUMBIX
SHAYEeHUll nepemMeHHOl)
JIuHeiiHOe ypaBHeHHMe M ero KOpHU. JInHelHoe ypaBHEHHUE. PellieHne TUHEHBIX YpaBHEHUH.
Konuuecmeo ropmueti nuneinozco ypasmenus. Jlunmetinoe ypasuenue c napamempom. Pewenue
JIUHEUHBIX YPABHEHULl C NAPAMEmpPOM.
Pemrenne TeKCTOBBIX 337124 aNTreOpandecKuM CIIOCOOOM.
JlexapToBbI KOOPAWHATHI Ha TUIOCKOCTU. [locTpoeHre Touku 1o e€ KoopArUHATaM, ONpeieTIeHIe
KOOpJIMHAT TOYKH Ha IUIOCKOCTH. ['paduueckas uHTeprpeTanys ypaBHEHUS C ABYMS
nepeMeHHbIMU. ['paduk TuHEHHOTO ypaBHEHHUS ¢ ABYMS IEPEMEHHBIMU; YITIOBOM KO3 dULIMEHT
MPSIMOIA; yCIIOBUE MapaIeIbHOCTH MPSAMBIX.
@ yukuun. YucsaoBbie QyHKIUU.
IMonsiTne pynkumu. JlekapToBbl KOOPAUHATH HAa TIOCKOCTU. DOPMHUPOBAHUE MPE/ICTABICHUN O
METanpeIMETHOM MOHSTUU «KOOpAMHAThl». CrnocoObl 3ananHus (GYHKIMNA: aHATUTHUYECKUH,
rpaduyeckuii, Tabauunbii. [Ipumepsl QyHKUUN, HOTydaeMmblXx B HpOIECCE HCCIIETOBAHUS
Pa3IMYHBIX pealbHbIX IMPOLECCOB M pelleHus 3anad. 3HaueHue (pyHkiuu B Touke. CBoiicTBa
GbyHKIMI: 001acTh onpeeNieHusl, MHOXKECTBO 3HAYCHHH, HYIH, MPOMEXKYTKH 3HAKOMIOCTOSHCTBA.
Kycouno- 3adanmsie ¢hynkyuu.
Jluneiinaa ¢ynkuus. CpoiictBa u rpaduk JnuHEHHOW GYHKUMU. YTIOBOM KOIPPHUIHEHT
npsmoii. Pacmonoxkenue rpaduka JIMHEHHONH (GYHKIMH B 3aBUCUMOCTH OT €€ YrJoBOTO
ko3 duimenta u cBoOOHOTO uieHa. Haxoowcoenue Ko3p@uyuenmos nuHeuHou QyHKyuu no
3A0AHHBIM YCILOBUAM: NPOXOACOEHUEe NPAMOU Yepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU,
NpPOXodHcOeHUe NPAMOLL Yepe3 OAHHYI0 MOYKY U NAPALIebHOU OAHHOU NPAMOLL.
I'padpuxn pynkumii. CrenenHsie QyHKIMU ¢ HATYpPaTbHBIMH TOKa3aTeNAMHU 2 U 3, UX rpaQuKu
U CBOMCTBA.
PelieHue TeKCTOBBIX 3a7a4.
3agaun Ha Bce apudmernyeckue jAeiicTBHsA. PernieHne TEKCTOBBIX 3a1ad apUPMETHUECKUM
criocoboM. Mcrnonp3oBanue TabIMIl, CXeM, YepTeXKel, IPYTUX CPECTB MPEICTaBICHUS JTaHHBIX
MIPU PEILICHUHU 3a/1a4H.



3agaun Ha JBHKeHHe, Pa0oTy W NMOKYNKH. AHAIW3 BO3MOXKHBIX CHTYallMid B3aHMMHOTO
pacmoioKeHUs: 00BEKTOB MPU WX JIBHIKEHUH, COOTHOIIECHUSI 00hEMOB BBITIOIHSAEMBIX padOT MpH
COBMECTHOH padore.

3agauu HA YACTH, 10JIM, MPOLEHTHI. PenieHne 3a/1a4 Ha HAX0XACHUE YaCTH YKCIIa U Yucia o
ero vactu. Pemienue 3a1ad Ha IPOIICHTHI U 0JIW. [I[puMeHeHne MpOomopIyiA IPH PEIICHUN 33124
Jlornyeckue 3aaauyu. Pemienue normdeckux 3anad. Peuwenue nocudecKux 3a0ay ¢ nomMowbo
epagos, mabauy.

OcHOBHBIE MeTOABbI pelIeHusl TEKCTOBbIX 3aja4d. ApudMeTHUYeCKHi, anreOpandecKuid,
nepebop BapwaHTOB. [lepsuunvle npedcmasieHuss O Opy2ux Memooax peweHus 3a0a4
(eceomempuueckue u epaguyeckue mMemoowl).

CraTncTuKa ¥ TeOpHUsi BepOATHOCTEH
CratucTuka m Teopus BeposiTHOcTell. CronOuaThle W KpYroBble AMAarpaMMbl, Tpaduku,

MPUMEHEHHE JAuarpaMM M TIpaduKoB i1 ONUCAHUS 3aBUCUMOCTEH pealbHbIX BEJIHYMH,
u3BJIeUEHUE UHPOpMALMK U3 TabauL, AuarpaMMm U rpadukoB. CTaTUCTUYECKUE XapaKTEPUCTUKH
Habopa JTaHHBIX: cpenHee apu(MeTHdecKoe, MeauaHa, HauboJblllee U HauMEHbLIee 3HaYCHMUS,
pazMax. Mepsl pacceuBaHMs: Oucnepcus u cmanoapmuoe omkioHeHue. VI3MEHYMBOCTb IPHU
n3MepeHusax. Pewaiowue npaguna. 3akoHomepHOCmU 8 UBMEHYUBLIX BENUYUHAX.
DJIeMeHTbl KOMOMHATOPUKU. Paxmopuan 4ucia.
JIOTUKA U MHOXECTBA
TeopeTuko-MHOKeCTBEHHbIE MOHATHA. MHOXKECTBO, JJIEMEHT MHOKECTBA. 3aJaHNE MHOXKECTB
MIEPEYUCIICHUEM JJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. CTaHmapTHbIE 0003HAYEHUS
YHUCJIOBBIX MHOKECTB.
DJjieMeHThI JIOTMKHU. [loHSATHE O PAaBHOCWIBHOCTH, CJIEJI0BAaHUM, YINOTpeOJICHHE JOTHYECKUX
CBSA30K €Cal ..., MO ...,  MOM U MOJILKO 8 MOM Cyyae, JOTUYECKUE CBA3KHU U, UIU.

I'eomeTpust
I'eomerpuueckne Gpurypbi.
®urypbl B reoMeTpuu U B OKpyzxkamomeM mupe. ['eomerpuueckas ¢urypa. @opmupoBaHue
MIpPeJICTaBICHUI O METapeIMETHOM MOHATHH «burypa». JIuHus, ToMaHas, MI0CKOCTh. [IpsiMbie
u yriel. Touka, mpsimas, MmIOCKOCTh. OTpe3ok, Jiyd. Yros. Bunel yrios. BeprukanbHbie U
CMEXHbIE YIibl. buccekTpuca yria.
HapaniaeabHocTs npsimbix. [lapamnensHsle u  nepecekaromuecs npsmele. [lpusHaku u
CBOWMCTBA TMapaJUIeNbHBIX MPAMBIX. Axcuoma napannervhocmu Eexnuoa. Teopembl 0
MapajuieIbHOCTH MPSIMBIX.
Ilepnengukyasipabie npsamelie. [lepnenaukynspueie npsmbsie. [Ipsamoit yron. Ceoucmea u
npusHaxku nepneHouxyiapHocmu. llepnieHAUKynasp W HakiIoOHHas K mnpsaMoil. CepeauHHBIN
MEePIEHIUKYIISP K OTPE3KY U €ro cBOMCTBO. ['eoMeTpuyeckoe MecTo TOYEK.
Tpeyroabuuk. IIpAMOYroibHBIN, OCTPOYIOJBHBIM, TYNOYrOJbHBIM TPEYroJbHUKU. BricoTa,
MenuaHa, Ouccektpuca. PaBHOOeipeHHblE W PaBHOCTOPOHHHE TPEYrOJbHUKM; CBOWCTBA W
MPU3HAKU PaBHOOEAPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB.
OtHomenns. PaBencTBo ¢guryp. CBolicTBa paBHBIX TPEYTrOJIbHUKOB.
OKpyKHOCTB, KpPYyI. DJIEMEHTHI U CBOMCTBA OKPYKHOCTHU U Kpyra. Jlyra, xopna.
HN3mepenus u BoIyucIeHUs. BeJnyuHbl.
Paccrosinus. Ilonstue Benuuunsl. M3mepenue mmnel. JiinHa otpes3ka. PaccTosiHue OoT ToOUkH
10 npsMoM. PaccrosgHue Mexay NapajuledbHbBIMUA MNPSMbIMUA. EIUHULBI U3MEPEHUS JIUHBIL.
Bennuuna yria. U3mepenus ¥ BbIyucjaeHus. MTHCTpyMEHTBI Ul U3MEPEHUN U MTOCTPOECHUMN;
M3MEpEHUE U BBIUMCIIEHUE YIJIOB, JIHH (PAacCTOSTHUMN).



IIepuMeTp MHOTOYroJbHUKA.
Pemienue 3a1a4 Ha BBIYMCICHUE U IOKA3aTEIBCTBO C UCHOIB30BAHUEM H3YYE€HHBIX (POPMYIL.
I'eomeTpuueckue mnocrpoeHus. ['eomerpuyeckue NOCTPOCHUS JUISI WIUTIOCTPAIIMM CBOMCTB
reOMETPUIECKUX (QUryp.
WHcTpyMeHTBl A1 TOCTPOEHUM: LMPKYJb, JIMHEHKA, YrOJbHUK. [Ipocmetiwiue nocmpoenus
YupKynrem u JUHeuKoU: NOCMpoeHue OUCCeKmpUcvl yaid, NepneHOUuKyIapa K Npsamou, yena,
PABHO20 OAHHOMY,
Ilocmpoenue mpey2onbHUKO8 NO MPEM CMOPOHAM, O8YM CHMOPOHAM U YelLy Medcoy HUMU,
CMOpOoHe U 08YM NPUNEHCAUUM K Hell YeTaM.
TeopeTuK0-MHOKeCTBEHHbIE MOHATUSL. MHOXKECTBO, DJIEMEHT MHOKECTBA. 3a/laHNE MHOYKECTB
MEPEYHCIICHUEM DJIEMEHTOB, XapaKTepUCTUUECKUM CBOMCTBOM. [lomMHOXkecTBO. OObeIMHEeHNE U
NepeceyeHre MHOXKECTB.
DuieMeHTHI Joruku. Onpeaenenne. AKCHOMBI U TeopeMbl. [lokazarenbcTBo. JlokazarenbcTBo OT
npoTuBHOTO. Teopema, obpaTHas nanHoi. [Ipumep u KOHTpHIpUMED.
[ToHsiTHE O PaBHOCWJIBHOCTH, CIIEJOBAaHUU, YIOTPEOIEHUE JIOTUYECKUX CBS30K ecuu ..., mo ..., 8
MOM U MOJILKO 8 MOM ClIyyae, 102UdecKue CeA3KU U, UTU.
HcTropust MaTeMaTUKH.
Bosnuxknogenue mamemamuxku Kak Hayku, osmansl eé passumus. OcHoeHble pazoenvl
Mamemamuxu. Beioaowueca mamemamuky u ux éKnao 8 pazgumue HayKu.
Om 3zemnedenuss k eeomempuu. «Hauana» Eexmuoa. H. U. Jlobauesckuii. Hcmopus namoeo
nocmynama.
T'eomempus u uckycemeo. ' eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOUE20 MUPA.
Acmponomuss u eceomempus. UYmo u xax yswaiu Awnaxcaeop, Opamocgen u Apucmapx o
pasmepax Jlynvi, 3emau u Coanya. Paccmosanus om 3emau 0o Jlymet u Connya. HMzmepernue
paccmosinus om 3emau 0o Mapca.
Ponw poccutickux yuénvix 6 pazsumuu mamemamuxu: H. U. Jlobauesckuil.
3apoorcoenue aneebpvi 6 Heopax apugpmemuru. Anr-Xopezmu. Pooicoenue OYK8eHHOU CUMBOIUKMU.
1I. ©epma, @. Buem, P. /lexapm.
H300pemenue memooa KOOpOuHam, NO360JAIOULEC0 NePeBOOUMb ceoMempuiecKue 00beKmsl Ha
a3vik aneeopvl. P. Jlexapm u Il. @epma. [lpumepwvr pazniuunvix cucmem KOOpOUHam HaA
NJIOCKOCMU.

Ilnanupyemblie pe3ybTaThbl H3y4YeHHsI Kypca B 7 KJjacce

Anreopa

TOXIECTBEHHBIE ITPEOBPA3OBAHU A
Y4YeHUuK HAYy4YuTCH:
e BpINONHATH HECIOXHBIE MNPEOOpa3oBaHMs MJisi BBIUMCICHUS 3HAYEHMH YHCIIOBBIX
BBIPKEHUH, COAepKAIIUX CTENIEHU C HaTypallbHbIM MOKa3aTeleM;
®  BBINOJHATH HECIOXHBIE MpeoOpa3oBaHUs LEJbIX BBIPAKEHUIN: pacKpbIBaTh CKOOKH,
MIPUBOJIUTH OJJOOHBIE CaraeMebie;
Yuenux nonyuum ¢ozmorrcnocmo nayuumuca:
o Onepuposams NOHAMUAMU CIENEHU C HAMYPATIbHLIM NOKA3amenem,
®  GLINOIHAMb NPeoOPA308AHUL YENbIX BbIPANCEHULL: OelUCmBUs ¢ 0OHOUIeHAMU (Cl0JCeHuUe,
8bIYUMAHUE, YMHOJNICEHUE), OCUCMBUSL C MHO20UIeHAMU (CLOJHCEHUe, 8bIYUMAaHUE, YMHONCEHUE),
®  GLINOIHAMb PA3NIONCEHUE MHO20UNEHO8 HA MHONCUMENU OOHUM U3 CNOCO008: GblHeceHue 3d
CKOOKY, 2pYNNUPOBKA.
B noBceHeBHOI :KU3HM U TP M3YyYEeHHUH JAPYTUX PeAMeETOB:
®  BLINOIHAMb NPeooPA308aHUs AN2eOPAUUECKUX BbIPANCEHUL NPU peuleHuu 3a0ai Opyeux
VueOHbIX NPeoMemos.



YPABHEHUA 1 HEPABEHCTBA
Y4eHHK HAYy4YUTCH:

e OmnepupoBaTh Ha 0a30BOM YpOBHE TOHATHSIMHU: PABEHCTBO, YHCJIOBOE pPaBEHCTBO,
ypaBHEHUE, KOPECHb YPaBHEHUS, PEIICHUE yPaBHEHUS, YHCIOBOE HEPABCHCTRO;

®  TMPOBEPSTH CIIPABEIITUBOCTH YUCIOBBIX PABCHCTB U HEPABCHCTB;

®  TPOBEPSTH, SABIISCTCS JIM JAHHOE YUCIIO PEIICHHUEM YpaBHECHUS (HEPABCHCTBA);

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

COCTaBIISATh M PEIIATh JUHCHHBIC YPAaBHECHUS NPHU PEIICHUU 3a/1a4, BO3HUKAIOIMUX B JPYTHX
y4eOHBIX TpeaAMeTax.

Yuenuk nonyuum eozmorrcnocmo nayuumoca:

o Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEeHb VPABHEHUs, peuleHue
HepaseHCcmaa, pagHOCUIbHbIE YPABHEHUs, 001acmb onpedeneHUs YPAGHe sl

®  pewamv JUHelHble YPAGHEHUs U YPABHEHUS, CBOOUMble K JUHEUHbIM C HOMOUWDbIO
MOACOECMEEHHBIX NPeoOPA308AHUI,

®  pewiambs JUHElHblE YPAGHEHUS C NAPAMEMPAMU,

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  cocmaegname U pewams JuHelHble, YPABHEeHUs, K HUM C800suuecs, npu peueHuu 3a0ay
Opyeux yueOHblX npeomMemos,

®  GLINONHAMb OYEHKY Npagoono0odus pe3yibmamos, NOIYYAeMbIX HpU peuleHuU JTUHElHbIX
VPasHeHull npu peuteHuu 3a0a4 Opyaux y4eoHvlx npeomemos;

®  gwlOUpamb coomeemcmsyrouue YPasHeHus Oasi COCMAGIeHUs MamemMamuieckol Mooeiu
3A0AHHOU PeanlbHOU CUMYayuu Ui NPUKIaoHoU 3a0adu,

*  yMemb UHMEPNPEmupo8amv NOIVYEHHbINl NPU peuleHuu YpAasHeHus  pe3yibmam 6
KOHMeKcme 3a0aHHOU PeaibHOU CUMYayuy uid RPUKIa0HOU 3a0ayu.

OYHKINN

Y4YeHUK HAYYUTCSH:

e  Haxomuth 3HaueHHEe QYHKIMH IO 33 JAHHOMY 3HAYCHUIO apryMEHTa;

e  HAXOJUTh 3HAUCHHWE AapryMeHTa [0 3aJlaHHOMY 3HAYeHUI0 (YHKIUA B HECIOXKHBIX
CUTYalUsX;

®  ONpEACTATH MOJOKEHUE TOYKHU MO €€ KOOPMHATAM, KOOPMHATHI TOUKH 10 €€ MOJIOKCHHIO
Ha KOOPJIUHATHOW TUIOCKOCTH;

e  cTpowuTh rpaduk JUHEHHON (HYHKIUY,

®  TIPOBEPSITH, SIBJISETCS JIM NaHHBIN Tpaduk rpadukom 3amaHHON PYHKIIMU (JIMHEHHOM);

e  ONpeAeHATh NPUOIMKEHHBIC 3HAYCHUST KOOPIUHAT TOYKH IePECeUCHUs TPaPUKOB (DyHKIIUH.
B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYEHUH IPYTUX MPEAMETOB:

®  KCMOJIB30BaTh rpauKu peabHBIX MPOIECCOB U 3aBUCUMOCTEH JUIS ONPEICIICHUS UX CBOMCTB;
®  KCIOJB30BAaTh CBOWCTBA JIMHEHHOUW (DyHKIIMU U ee TpaduK MpH PEHICHUU 3a1a4 U3 IPYTUX
Y4EOHBIX MPEIMETOB.

Yuenuk nonyuum eozmoricnocms nayuumocsa:

o Onepuposamv NOHAMUSIMU: (DYHKYUOHATLHASL 3A6UCUMOCTIb, (YHKYUS, epagux yHKkyuu,
Cnocobvl  3a0aHUsi (QYHKYUU, apeyMeHm U 3Hauenue @OYHKYuu, o001acmev onpeoeneHus u
MHONCECMBO 3HAYEHUL (DYHKYUU, HYIU QYHKYUL,

®  cmpoumbs epaghuru TUHEUHOU QYHKYUU:

®  COCMABNAMb YPAGHEHUsL NPAMOU NO 3A0AHHBIM YCI0GUSIM. NPOX0Osiujell uepes 06e MOYKU ¢
3A0AHHBIMU  KOOPOUHAMAMY, NPOXOOsuell uepe3 OAHHYI MOYKY U NApALLebHOU OAHHOU
npAMOU.

B noBceHeBHOI KU3HHM M IPH M3YYEeHHH APYTUX MPeIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWDBIO 2pAPUKA PeanvbHyI0 3A6UCUMOCTIb UTU NpoYecc No Ux
XapakmepucmuKkam.



CTATUCTUKA U TEOPYS BEPOSITHOCTEM
Y4eHHK HAYy4YUTCH:

e  llMmerh mpeacTaBlIeHUE O CTATUCTUYCCKUX XapaKTEPUCTUKAX, KOMOMHATOPHBIX 3a1a4ax;

e pemarh MPOCTEHITNE KOMOWHATOPHBIC 3a/Ja4ll METOJOM IMPSMOTO M OPraHU30BAaHHOTO
niepedopa;

®  MPEJICTaBIATH JAHHBIC B BUC TAOJUII, IUArpaMM, TpaduKoB;

e  uyuTaTh MHGOPMAIHIO, PEACTABICHHYIO B BUIC TAOIUIIBI, JUATPAMMEI, TpaguKa;

®  ONpeaensTh OCHOBHBIC CTATHCTHUYECKUE XaPAKTCPHUCTUKH YUCIOBBIX HAOOPOB.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  OIICHUBAThH KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

® CpaBHMBATh OCHOBHBIC CTAaTUCTHYECKHE XapaKTEPHCTUKH, TOJyICHHBIE B TIpOIECCe
pENICHUS IPUKITATHON 3a/1a49H, U3YICHHS PEATBHOTO SBIICHHS.

Yuenuk nonyuum eo3zmorrcnocms nayuumoca:

o Onepuposamv NOHAMUAMU: CMOJOUAMble U KPY208ble OUASPAMMbL, MAOIUYbI OAHHDIX,
cpedHee apughmemuueckoe, meouana, HauboIvbulee U HauMeHbuiee 3HAYeHUsT 8blIOOPKU, PA3MAX
8b100PKU;

®  uzBIeKamv UHpOPMAYUIO, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, epaguKax;,

®  cocmagname mabauyvl, CMpoUms OUAPAMMbL U ePAPUKU HA OCHOBE OAHHBIX,

®  onepupogams NOHAMUAMU. PAKMOPUAT YUCIA.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  uzBIEKAMb, UHMEPNPEMUPO8AmMs U NPeodpa30evleams UHGOPMAYUIo, NPeoCmMAasieHHYIO 8
mabauyax, Ha OUAzpamMmax, epapurax, ompaxicaruyio C6oUCMed U XapaKmepucmuKu peaibHbix
npoyeccos u s81eHull;

®  onpedensimb CMaAMUCMUYecKue Xapakmepucmukiu 6bl00poK no madiuyam, OUaepammam,
epaguram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM YelU PeuleHUs: 3a0ayl.

TEKCTOBBIE 3AJAYUN

Y4YeHUK HAYYUTCSH:

e Pemarh HECIOXKHbBIE CIOXKETHBIE 3a/1a4M PAa3HBIX TUIIOB HA BCe apu(PMEeTHUUECKUE ACHCTBUS,

®  CTPOUTH MOJIENb YCIOBUS 33Ja4ydl (B BUAE TaOIUIIbI, CXEMbl, pUCYHKA WM ypaBHEHUS), B
KOTOpOil J1aHbl 3HAYEHUS ABYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYHMH, C LENbIO MOMCKA PEIICHUS
3a/1a4u;

®  OCYLIECTBJISITH CINOCOO MOWCKA pElIeHUsl 3aJayd, B KOTOPOM pACCYXJEHHUE CTPOUTCS OT
yCIIOBUSA K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIJICISTH TAIbI PEIICHUS 33]a4H;

®  HUHTEPIPETUPOBATH BBHIYHCIUTENIbHBIE pPE3YyJIbTaThl B 3ajlaye, HCCIEAOBATH IOJY4EHHOE
pelIeHre 3a/1a4u;

®  3HATH Pa3IMYKe CKOPOCTE 0OBEKTA B CTOSTUEH BOJE, TPOTUB TEUECHUS U TI0 TEUCHUIO PEKU;
e  pemiath 33/1a4¥ Ha HAXOXACHHUE YaCTH YKCIIa U YUCIIa M0 €T0 YacTH;

e  pemiath 3a7a4d Pa3HBIX TUMOB (Ha paboOTy, HA MOKYNKU, HA ABM)KCHUE), CBSA3BIBAIOIINX TPU
BEITUYMHBI, BBIJICNSATH OTH BETMYHHBI U OTHOIICHUS MEXIY HUMH,

®  HAXOJUTh MPOIEHT OT YHUCJA, YUCJIO MO MPOLEHTY OT HEro, HaXOJUTh MPOIIEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBIIIEHHE BETNYHHBI;

®  pemiath HECJOXKHBIC JJOTMUECKUE 33/]Ja4d METOJIOM PacCyKACHUN.

B noBcegHeBHOI KU3HM U NPH U3YYEHUH APYTUX MPeIMETOB:

BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX NPEIENbHBIX 3HAYCHHUSX HMCKOMBIX B 3a7ade BEIMYUH
(menatb MPUKUIKY).

Yuenux nonyuum ¢ozmorrcnocmo nayuumuoca:



e  Pewamv npocmule u CI0JCHbIE 3A0AYU PASHLIX MUNOS, A MAKN’CE 3A0ayu NOBLIULEHHOU
mpyoHocmu,

®  UCNONB3068aAMb pA3Hble KpamKue 3anuUci KAk MoOelu MeKCHos8 CIOJCHbIX 3aday OJisl
NOCMPOEHUs NOUCKOBOLU CXeMbl U peuleHUsl 3a0ay,

®  paziuyams Mooeib MeKCma U MoOelb peueHus 3a0a4u, KOHCMpyuposams K 0OHOU MoOelu
PpeuleHUs HeCI0NHCHOU 3a0adU pasHvle MOOeIU MeKCma 3a0avu,

®  3HaAMb U NPUMEHAMb 00a ChOCOba NoUCKA peuteHus 3a0ay (0m mpebdo8aHus K yCio8uro u om
VCI08UsL K mpebosanuio),

®  MOOeNUPOBAMb PACCYINHCOCHUSL NPU NOUCKE PelleHUsl 3a0a4 ¢ NOMOWbIO 2pagh-cxembl;

®  8blOENAMb IMANbL PEUUEHUsL 3A0AUU U COOEPHCAHUE KAHCO020 dIMANd;

®  yMemb 8bIOUPAMb ONMUMAILHBIL MEMOO PeueHus 3a0adu U 0CO3HABAMb 8blO0p Memood,
paccmampusams pasiuyHble Memoobl, HAX00UMb PA3HbLE PeuleHUsl 3a0adlU, eClii 603MONCHO;

®  aHAIU3UPOBAMDb 3aMPYOHEHUsI NPU PeuleHUU 3a0al;

®  GLINOAHAMb PA3TUYHBIE NPEOOPA308AHUSL NPEONONCEHHOU 3A0auU, KOHCMPYUPOBAMb HOBbLE
3a0a4u U3 OAHHOU, 8 MOM YUCe 0OpamHvle;

®  UHMEPNPemuposamsb BbIYUCIUMENbHbIE Pe3YIbmamyvl 8 3adaye, UCCIe008amb NOLYUEeHHOe
peutenue 3a0aqu;

®  GHATUBUPOBAMb BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSI O8YX 00BEKMOo8 u
UBMEHEeHUe UX XaAPAKMEePUCTUK NPU COBMECHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMOsIHUe) Npu
peweHuu 3a0ay Ha O8udiceHue 08yX 00beKmos KAK 8 OOHOM, MAK U 8 NPOMUBONONONCHLIX
HanpaenieHusix;

®  UCCIed08amb BCEBO3MONCHBIE CUMYAYUU NPU pPeuleHuu 3a0ay HA O8UdCeHue No peke,
paccmampusams pasHvle CUCMeMbl OMCUEema,

®  pewamvb pazHOOOpA3Hble 3A0ayl «HA 4ACMUY, peulamsv U 0OO0CHOBbIBAMb C80€ PeUleHUEe
3a0a4 (8blOeNsIMb MAMEMAMUUECKYI0 OCHOBY) HA HAXO0JNCOeHUe YACmu YUCId U YUCIA NO e20
uacmu Ha OCHOB8e KOHKPEMHO20 CMblCad Opoou;

®  0cosHasamv U O00BACHAMb UOCHMUYHOCb 3A0a4 PA3HBIX MUNOS, CE3bl8AIOWUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUMNCEHUE), 8blOENSAMb MU BEIUYUHbL U OMHOULEHUS]
MedHCOy HUMU, NPUMEHSMb UX NpU peueHuu 3a0ay, KOHCMpPYuposams COOCMEeHHble 3a0ay
VKA3AHHBIX MUNO8S;

®  grademv OCHOBHLIMU MEMOOAMU PeueHUsl 3a0a4 Ha CMecCU, CRIA8bL, KOHYEHMPAyul,

®  pewamvb 3a0auu HA NPOYEHMbL, 6 MOM HUCLE, CILONCHbIE NPOYEHMbL ¢ 0O0CHOBAHUEM,

UCNOIL3YS pa3Hble CROCOObL;

®  pewamv n02uyecKue 3a0ayu PAsHbLIMU CNOCOOAMU, 8 MOM YUcie, ¢ 08YMsl OLOKAMU U C

mpemsi 610KaMU OAHHBIX C NOMOWbIO MadIUY,

®  pewamsb 3a0auu NO KOMOUHAMOPUKE HA OCHOBE UCHONb30GAHUSL U3YYEHHLIX MemoOos8 U

000CHOBbIBAMD peuleHue;

®  peuamv HeCI0XHCHbLE 3a0ad N0 MAMEeMAMUYECKOl CMamucmuKe,

®  0s1a0emb OCHOGHBLIMU MeMOOaMU PEUleHUsl CIOJHCeMHbIX 3a0ay. apu@memuyecKull,

aneebpauveckuil, nepebop 6apuaHmos, 2eoMempuieckull, epaguyeckuil, NPUMEHsIMb UX 8 HOBbIX

1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

®  6bIdeNAMb NPU peleHuU 3a0ay XapaKkmepucmuKku paccmampusaemo 8 3adaie Cumyayuu,

OMIUYHBIE OM PEealbHbIX (Mme, Om KOMOpbIX abCmMpacuposaiuch), KOHCMpPYupo8ams HO8ble

cumyayuu ¢ y4émom dmux XapaKkmepucmux,

®  pewiamv U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DACCMOMPEHUS PEalbHbIX CUMYayull, 8

KOMOPbIX He mpedyemcs MOYHbIL bIYUCTIUMENbHBLU Pe3YIbman,

®  pewambs 3a0a4u HA OBUdCEHUE NO PeKe, PACCMAMPUBAsL PA3HbIE CUCIEMbL OMCUemd.
I'eomerpus

I'EOMETPUYECKUE ®UI'YPBI.



Yuyenuk HAY4YIMTCH ()IJ'IH HCI0JIb30BAHUS B IOBCEJHEBHOM KU3HH U odecneyeHns
BO3MO’KHOCTH YCIICIIHOI'O MPOAOIZKEHUSA 06pa30BaHl/lﬂ Ha 02a30BOM ypOBHe):

e  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU F€OMETPUIECKUX (DUTYD;

®  u3BJIEKaTh MH(POPMALHUIO O TEOMETPUYECKHX (UTYypax, MPEACTABICHHYIO Ha UYepTeXax B
SIBHOM BU/IE;

®  [PUMEHATH JUIA PEIICHHs 3a7ad TeOMETpPHUYECKHE (DaKThl, €CIU YCIOBHS HX MPHUMEHEHHS
3aJlaHbl B IBHOU (hopMe;

e  pemarth 33/1a4M Ha HAXOXKJICHHE T€OMETPHUECKUX BEIMYHH MO 00pa3IaM WK aJlrOPUTMaM.
B noBcegHeBHOM KU3HM M NIPH U3YYEeHUH APYTUX NPeIMETOB:

MCIIOJIb30BATh CBOMCTBA T€OMETPHUYECKUX (UTYp ISl PEHICHHUS TUIOBBIX 3a71a4, BOSHUKAIOIINX B
CUTYaIUSX MOBCEAHEBHON KU3HU, 33/1a4 MPAKTUYECKOTO COJEPIKAHUSI.

Yuenux nonyuum eozmosrrcnocmo nayuumoca (0na obecneuenusn 603mMOHCHOCMU YCHEUIHO20
nPo0oIICEHUA 00PA308AHUA HA OA3060M U Y2TIYONIEHHOM YPOBHAX):

e Onepuposams NOHAMUAMU 2€0OMEMPUYECKUX usyp;
®  u361eKamb, UHMEPNPemupo8ams U npeoopazoevleams UHGOPMAYUIO O 2e0MEeMPUYECKUX
Qucypax, npedcmasieHHyI0 Had YepmexHcax,
®  npumensmb ceomempuyecKkue Qaxkmol ONisl peueHus 3a0ay, 8 mom 4ucie, npeonoia2aruux
HEeCKONbKO UWA208 petieHus;
o opmynuposams 6 npocmMeUux CIyuasx ceoUCMEa U NPUsHaKu Queyp;
®  JoKa3vl8amb 2eoMempuyecKue YmeeprHCOeHus,
®  grademv CMaHOaApmHoU Kiaccugpuxkayue nioCcKux pueyp (mpeyeoibHuKos).
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:
®  LUCNONB308AMb CEOUCMBA 2eOMEeMmpUYecKUx Guayp Ons peuweHus 3a0ad NpaKmuiecko2o
xapaxkmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.
OTHOUIEHUA
Ydenunk HayuuTcss (VIS MCHOJB30BAHHMSA B IOBCEJHEBHOW KU3HM U oOecneYeHUst
BO3MOSKHOCTH YCIIEHIHOTO MPOI0JIKeHUs1 00pa3oBaHusi Ha 0a30BOM YPOBHe):
e OmnepupoBarb Ha 0a30BOM YypPOBHE TMOHSATHSMHU: PaBEHCTBO (Uryp, paBHbIE (DUTYPBI,
PaBEHCTBO TPEYrOJIbHUKOB, MapaICIbHOCTh MPSAMBIX, MEPIEHAUKYISAPHOCTh MPSIMBIX, YIJIbI
MEX1y MPSIMBIMH, MIEPIEHIUKYIISP .
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:
®  UCIOJIb30BAaTh OTHOIICHUS JUIS PEIICHUS MPOCTEHIIMX 3ajad, BO3HUKAIOIIUX B pealbHON
KU3HU.
Yuenuk nonyuum eozmoorrcnocmo nayuumoca (013 odecneuenus 03MOHCHOCHU YCREUIHO20
nPoOOONIICEHUA 00PA308AHUA HA OA3080M U Y2TIYONEHHOM YPOBHAX):
e  Onepuposamv  NOHAMUAMU.  pABeHCMEO  uayp, pasuvie  Queypsl,  paseHCcmseo
Mpey2oNbHUKOS8, NAPANIEIbHOCb NPAMbIX, NEePNeHOUKYIAPHOCMb NPAMbBIX, Velbl MelCcoy
npAMbIMU, NEPNEeHOUKYIAD |
B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:

®  UCNONBL306AMb OMHOWEHUS OISl peuleHUs 3a0ay, 603HUKAIOUUX 8 PeaTlbHOU HCUSHIL.
N3MEPEHUMA 1 BBIUNCJIEHUA.
Ydennk HayuuTcss (VIS MCHOJB30BAHMS B IOBCEJHEBHOW KU3HM U olecrnedeHUs:
BO3MOKHOCTH YCIICIIIHOTO NPOJOJIKeHUsI 00pa3oBaHusi Ha 0230BOM yPOBHe):
e  BrINonHATE U3MEPEHUE UINH, PACCTOSIHUN, BETUYUH YTJIOB, C TIOMOIIIbIO HHCTPYMEHTOB ISt
W3MEPEHUH IJIUH U YIJIOB;
®  MpPUMEHATH GOPMYIIbI IEPUMETPA;
B noBceaHeBHOI :KU3HM U TP M3YyYEHHUH JAPYTUX PeAMeETOB:



o BBIYHCIISATh PACCTOSIHUS HAa MECTHOCTH B CTaHIAPTHBIX CHTYAlMsIX B TOBCETHEBHOM
KU3HH.

Yuenux nonyuum eozmosrcnocmo nayuumuca (0na obecnevenus 603MONHCHOCMU YCHEUIHO20
nPOOONIHCEHUA 00PA30BAHUA HA OA3060M U Y2TIYOIEHHOM YPOBHAX):

e Onepuposamv npeoCmagieHusmMu 0 OIUHe KaK GelUdUHe, GbIYUCTAMb PACCMOAHUSL MEeHCOY
Queypamu,

*  chopmynuposams 3a0ayu Ha GbluUCTEHUE ONIUH U PEULamb UX.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  NPOBOOUMb BLIYUCIEHUS HA MECIHOCTU,

®  npumeHAMb POPMYIbl NPU BLIYUCTCHUAX 8 CMENHCHBIX YUeOHbIX NpeOMemax, 8 OKpyscaroujell
oeticmeumenbHoCmu

IT'EOMETPUYECKHUE TTOCTPOEHU .

YdyeHuk HaydyuTcsa (VIS HCMOJB30BaHWST B TOBCEIHEBHO SKH3HM M o0ecrevyeHus!
BO3MOKHOCTH YCIIEIITHOTO NMPOJ0JIKeH!sI 00pa30BaHusi Ha 6230BOM ypPOBHe):

e  1I300paxkaTh TUTIOBBIC TUIOCKHE (DUTYPHI OT PYKH U C TIOMOIIIbEO HHCTPYMEHTOB.

B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

BBITIOJTHATE TIPOCTEHIITNE TIOCTPOSHUS HAa MECTHOCTH, HEOOXOAMMBIC B peaTbHON YKH3HHU.
Yuenux nonyuum eozmosrcnocmo nayuumoca (0na obecneuenusn 603mMOHCHOCMU YCHEUIHO20
nPOOONIHCEHUA 00PA30BAHUA HA OA3080M U Y2TIYOIEHHOM YPOBHAX):

o 3obpasicamob ceomempuieckue ucypsbl N0 MeKCMOBOMY U CUMBOILHOMY ONUCAHUIO,
®  c800O0OHO Onepupos8amsv YepMmMeENCHLIMU UHCIMPYMEHMAMU 8 HECIONCHBIX CIIYUAsX,

®  GLINOIHAMb NOCMPOECHUSI MPEY2O0IbHUKO8, NPUMEHAMb OMOelbHble MemoObl NOCMPOEHUL
YUpPKyieM U TUHEUKOU U nposooums npocmetiuiue Uccie008aHus Yucia peueHull;

®  u300pasicams Munosvle NIoCKUue Qu2ypsl U ¢ NOMOUBIO NPOCMEUUUX KOMNBIOMEPHBIX
UHCMPYMEHMO8.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  GLINOAHAMb NPOCMeElUiUe NOCMPOEHUSL HA MeCIHOCMU, He0OX00UMble 8 PeaslbHOU JHCUHU,
®  OyeHuBamv pazmepvl peaibHbIX 00BLEKMOE OKPYIHCAIOUIe20 MUDA.



TEMATHYECKOE IINTAHUPOBAHUE
Aure0pa 3 yaca B He/leJII0
I'eomeTpus 2 yaca B HeseJIl0

Tema

Koi-
BO
4acoB

J% k3
HUX
K/p

XapakTepucTUKa OCHOBHBIX
BUJIOB JICATEIIPHOCTH YICHHUKA
(Ha ypOBHE YHUBEpCAIbHBIX

y4eOHBIX JIEHCTBU)

Auredpa 7 kaace

102

1

IToBTOpEHUE

2

Breipaxenus, To:kaecTBa,
YPaBHeHHHI.

33

Haxomuth 3Ha4YeHUsT YHUCIOBBIX
BBIPa)KCHU, a TaKxe
BBIPQKCHHI C TIEPEMEHHBIMH TTPH
YKa3aHHBIX 3HAYEHUSIX
MepEMEHHBIX. Ucnonr3oBath
3Haku >, <, <, 4YHTarth M
COCTaBJIATh JIBOMHBIC
HEPABEHCTBA. BrinonHITh
mpocTeimue — mpeoOpa3oBaHUs
BBIpKCHUIA: MIPUBOJIATH
mo100HEbIE cjlaraemeie,
pacKkpbIBaTh CKOOKH B CyMMeE WJTH
pa3sHOCTH BbIpakeHu. Pemath
yYpaBHEHUSI BHAAa ax = b IIpHU
pa3IMYHBIX 3HAYEHUsX a U b, a
TaKK€ HECJIOXHBIE YpaBHEHUS,
CBOJISIIIINECS K HUM.
Hcnonp3oBaTh armmapar
ypaBHEHUH JUISt peleHus
TEKCTOBBIX 3ajaad,
MHTEPNPETUPOBATh  pE3yJbTart.
Hcnonp3oBaTh MpoCTEHIINe
CTaTUCTUYECKHUE XAPAKTEPUCTUKHI
(cpennee apudmeTnyeckoe,
pasmax, MojJa, MeIudaHa) s
aHanu3a  psAla  JIaHHBIX B
HECJIOKHBIX CUTYaIUsIX.

DyHKUUH

24

Bbruncnsate 3HaueHHus (QyHKIUH,
3aJlaHHON (POpMYJI0#, COCTABIATH
Ta0auLbl 3HaueHUH GyHKIuU. [To
rpaguky QyHKIMM  HAXOAUTh
3HaYeHHE byHKIMH 1o
U3BECTHOMY 3HAa4YEeHUIO
apryMeHTa M peliath 0OpaTHYIO
3ajauy. Crpoutrs  rpaduku
OpsSMOI NMPONOPIHOHATBHOCTH U
JTUHEHHON (YHKIIMU, OMHUCHIBATH
CBOMCTBA JTUX GbyHKIUH.
[lonumath, Kak BIHUSET 3HAK
ko3 durmenta K Ha
pacIoyio’keHue B KOOPAWHATHOM
IUIOCKOCTU Trpaduka GyHKIUU )




= kx, rae ¥ # 0, KaK 3aBHCUT OT
3HayeHUd Kk u b B3auMHOe
pacrosio’)keHue TpapuKoB IBYX
byHknmii Buga y = kx + b.
WNHuTepnperupoBath rpaduku
peabHBIX 3aBUCUMOCTEH,
OTMCHIBaEMBIX (hOpPMyJIaMU BHJIA
y=kx,tmek#z0uy=xx+Db

CreneHb ¢ HaTypaJbHbIM
NoKa3aTejaemM

22

BrerauciagaTs 3HAYEHUS
BBIp@KEHUN BUAA a”, TAC a —
MpOU3BOJIBHOE  YHUCIO, N —
HaTypaJbHOE 4YHCIIO, YCTHO |
MMUCHbMEHHO, a TaKXKE C ITOMOII[LIO
KaJpKynsaTopa. DopMyIupoBaTh,
3aliChIBaTh B CHMBOJIMYECKOM

dhopme u 000CHOBBIBATH
CBONCTBA CTEICHU c
HaTypaJIbHbIM MOKa3aTeseM.
IIpuMeHATH CBOICTBA CTENEHU
JUIST peoOpa3oBaHUs
BBIPAKEHUM. BrimonuaTe

YMHOXEHHE  OJHOWICHOB M
BO3BEJICHUE  OJHOYICHOB B
creriedb.  CTpouTh  TpaduKu
dyrkmit y = x° u y = x°. Pemats
rpadUyeckd ypaBHEHHS X° = KX
+b X=kx+b tnexub —
HEKOTOPBIC YKCIIa




5 MHoroujieHbl 14 3anuceIBaTh MHOTOYJICH B
CTaHJIApTHOM BHJIE, OIPEACIATh
CTEICHb MHOTOYJICHA.
BreimonaaTe CIIOKCHHE Hu
BBIUNTAHUE MHOTOYJICHOB,
YMHOKCHHE  OJHOWICHA  Ha
MHOTOWJICH ¥ MHOTOYICHA Ha
MHOTOYJICH. BrmmomaaTe
paslioKeHue MHOTOUYICHOB Ha
MHOKUTEIIH, HCIIOJIB3YS
BBIHECCHUE MHOKHUTEIIS 3a
CKOOKHM W CIOCO0 TPYNITHPOBKHU.
[IpuMeHATh NEHCTBHS C MHOIO-
YJIeHAMHA pu pelICHUI
pa3HoOOpa3HbIX 3aja4, B 4YacT-
HOCTH TIPH PEIICHUH TEKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUH
DopMynHpoBaThH
ompeieNieHre MHOTOYJICHA,
IIOHUMATE CMBICII 3aJaHuH:
«YTIPOCTHTH BBIPaKCHHE,
«pA3NIOKUTh HAa MHOXKHUTEIN,
«IPUBECTH MHOTOWIEH K
CTaHJIAPTHOMY BHUTY,
BBLIIIOJIHATH JIEHCTBUSA c
OJHOYJIECHOM M MHOT'OYJIECHOM;
BBLINIOJIHATH pasnokeHue
MHOTOYIEHA BBIHECEHHEM
00IIIer0 MHOKHTEISA 34 CKOOKH;
YMHOXXaTh MHOT'OYJIEH Ha
MHOTOYJIEH, packKiaabIBaTh
MHOTOWIEH HAa  MHOXHTEIU
CIocooom TPYIIUPOBKH,
JIOKa3bLIBaTh TOXKJIECTBA.
[IpumeHATh paziIuyHbie (OPMBI
CaMOKOHTPOJIS TIPH BBITIOJTHCHUN
npeoOpa3oBaHMIA.

6 IloBTOpeHue. 3

I'eomeTpus 7 knace 68

1 HauajabHble reomeTpuieckue 17 OOBACHATH, YTO TAKOE OTPE30K,

CBCACHUSA

Ayd, yroj, Kakue (uUrypsl
Ha3bIBAlOTCS  PAaBHBIMM,  Kak
CPaBHMBAIOTC M  U3MEPSIOTCS
OTPE3KH U YW, 4YTO Takoe
rpagyc M TpajaycHas Mepa yria,
KaKOH yroJj Ha3bIBaeTcs MPsIMbIM,
TYIBIM, OCTpPBIM, Pa3BEPHYTHIM,
4YTO TaKO€ CepelnHa OTpe3ka U
OuccekTpuca yria, Kakue YTJbl




Ha3bIBAlOTCA CMCXKHBIMU U KAaKHC

BEPTHKAIBHBIMU;
dbopmynupoBath u
000CHOBBIBATH YTBEPKIACHUS O
CBOMCTBAX CMEXKHBIX u
BEePTHKATBHBIX YIJIOB;
OOBSCHATh,  Kakue  MpsMbIC
Ha3bIBAIOTCS
MIEPIICHIUKYISIPHBIMH;
dbopmynupoBaTh u
000CHOBBIBAaTh YTBEPXKAECHUE O
CBOICTBE JIBYX MPSIMBIX,

NEPIEHANKYISIPHBIX K TPEThEH;
n300pakaTh W pacro3HaBaTh
yKa3aHHbIe IpocTeiiue Gurypsl
Ha yYeprexax; pelarh 3ajayd,

CBSI3aHHBIC c TUMHU
npocTelIuMu GUurypamu
TpeyrojabHUKH 26 OOwsicHsATh,  Kakasgs  ¢urypa

Ha3bIBACTCA TPECYIOJIBHUKOM, YTO
TaKO€ BCPUIMHBI, CTOPOHBI, YIJIbI
A TEpPUMETP  TPEYrOJBHUKA,
KAaKOM TpPEYroJIbHUK Ha3bIBAECTCS
paBHOOCAPEHHBIM H  KaKOH

PaBHOCTOPOHHHM, Kakue
TPEYrOJIbHUKA Ha3bIBAIOTCS
PaBHBIMU, n300paxxarhb u

pacrio3HaBaTh ~ Ha  4YepTekax
TPEYrOJIbHUKA WU WX DJIEMEHTHI;
(dhopMyIHpOBaTh U JIOKA3bIBATh
TEOPEMBI O IIPU3HAKAX PaBEHCTBA
TPEYTOJIbHUKOB; OOBSICHATH, YTO
Ha3bIBACTCS MEPHEHIUKYISIPOM,
MPOBEIEHHBIM W3 JAHHOM TOYKH
K TAHHOU MPSIMON;
(dhopMyIHpOBaTh U JIOKA3bIBATh
TEOpeMy O TEpPHEHINKYIIpE K
NPSMOM;  OOBSACHATh,  KaKHE
OTPE3KH HAa3bIBAIOTCS MEIMAHOM,
OucceKkTpucoi u BBICOTOM
TPEyrojbHUKa;, (GOopMyIUpOBATH
W JIOKa3blBaThb  TEOPEMBI O
CBOMCTBaxX paBHOOEPEHHOTO
TpeyroJibHUKa; peniath 3ajJauu,
CBSI3aHHBIC c MpU3HAKaMU
paBeHCTBa  TPEYroJbLHUKOB U
CBOMCTBaMH  PaBHOOEIPEHHOTO
TpEyroibHUKa, (GOopMyIUpOBaThH
ompeneneHue OKPYXHOCTH;
OOBSICHATh, YTO TaKOE€ IICHTP,
paguyc, Xopaa M JAHAMETP
OKPYKHOCTH;  pemarb  Mpo-




CTEUILNE 3a/1a4d Ha MOCTPOCHUE
(moctpoenue  yria,  paBHOTO
JTaHHOMY, MOCTPOCHHE
OMCCEeKTPUCHI yIiIa, MOCTPOCHUE
MEPHEHIUKYIAPHBIX MIPSIMBIX,
MIOCTPOCHHUE CEPEIMHBI OTPE3Ka)
n Ooliee CIOXHBIC  3aJayH,
UCIIOJIL3YIONINE yKa3aHHBIC IMPO-

cTeHmme; COIIOCTAaBIIATH
MOJIYYEHHBIN pe3yabTat C
YCIIOBUEM 3aJ1a49u;
aHaJIN3UPOBATH BO3MOJKHEIE
CIIy4au.

I[MapaniejJbHble IPAMBIE

21

®opMyIUpoBaTh  ONPENEICHHUE
MapajuIebHBIX  TPSIMBIX; 00B-
SCHATH C TIOMOIIBIO PHUCYHKA,
KaKue YIJbl, 00pa30BaHHBIC MPH
MEPECeYCHUH  JBYX  MPSMBIX
CEeKyIIel, Ha3bIBAIOTCS HAKPECT
JISKANTUMH, KaKue
OJIHOCTOPOHHUMH  H  Kakue
COOTBETCTBEHHBIMH;

dbopmyIMpoBaTh U JIOKa3bIBaTh
TEOPEMBI, BBIPAKAIOIIHE
NPU3HAKA TApaUICIIbHOCTH JIBYX
OPSMBIX; OOBSICHITH, YTO TaKOE
aKCMOMBI TEOMETPHM U KaKue
aKCHOMBI Y€ WCIIOJIb30BaJIHCh
panee; HOpMyIUpOBaTH AaKCHOMY
napajuieIbHbIX TPSIMBIX u
BBIBOJUTH CIICJACTBHS W3 HeE,
dbopMynUpOBaTh W JIOKa3bIBATh
TEOpEMBI O  CBOWCTBaxX Ia-
paJUICTIbHBIX TIPSMBIX, OOpaTHBIE
TeopeMaM O TMpH3HAKaX Ta-
pPaJUICTIbHOCTH,  CBSI3aHHBIX  C
HAKPECT JICKAIIUMH,
COOTBETCTBEHHBIMU u
OJIHOCTOPOHHUMH  yrilaMH, B
CBSI3M C O3TUM OOBSCHSITH, YTO
TAKOE YCJIOBUE U 3aKIFOUCHHE
TEOPEMBI, KaKast TeopeMa
Ha3bIBAETCS oOpaTHOM 1o
OTHOIICHHUIO K JTaHHOW Teopeme;
00BSACHATh, B UYEM 3aKIIOYaeTCs
METO]I JOKa3aTenbcTBa  OT
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Onucanue MaTepUAJTbHO-TCXHUYECKOI'0 o0ecrneyeHu 06p330BaTeHBHOFO nmpouecca

1. YueOHasi M 1ONOJTHUTEIBHAS JIUTEpPaTypa:

1.

10.

11.

12.

13.
14.

15.

16.

Anre0Opa: yaeOHUK 1151 7 Kitacca obmieo0pazoBarenbHbIX yapexaenuit / FO. H. Makapeiues,
K. U. Hemko, H. I'. Munmiok, C. b. CyBoposa; mox pen. C. A. TensikoBckoro. — 13-e u3n.,
-M.: IIpocemienue, 2021.-256 c.

Junaktuyeckue Matepualsl 1o aiareope. 7 kinacc: k yaeobuuky FO.H. Maxkapsiuesa u ip.
«Anredpa 7 xmacey» / JI. W. 3BaBuy, JI.B. Ky3nenosa. - M.: M3a-Bo «Ok3amen», 2013.
Paboyas teTpanp mo anredpe. B 2 4. Yacts 1: 7 ximacc: k yae6nuky FO.H. MakapsrueBa u
np. «Anrebpa 7 xinace» / T.M.Epuna -5-e u3n, nepepad u gor., M.: U3n-Bo «Dk3amen»-
2015r-95c.

Pa6ouas TeTpans no anredpe. B 2 u. Yacts 2: 7 knacc: k yue6Huky FO.H. MakapsiueBa u
ap. «Anredpa 7 kinace» / T.M. Epuna -5-e uzn, nepepad u gom., M.: U3n-Bo «Ok3amen»-
2015r-95c.

I'nmazkxoB }0.A. CamocTosiTenbHbIE U KOHTPOJIbHBIE pabOTHI 10 anredpe 7 Kiacc: K yueOHUKY
FO.H. Makapsiuesa u nip. «Anredpa 7 knace» / noa.pea. TensikoBekoro / FO.A.I'ma3kos,
M. T'aramBum- 2-e u3g, nepepad., M.: U3n-Bo «9x3amen» -2015 r.-190 c.

I'mazkoB F0.A. Tectsl o anredpe 7 knacc: k yueonuky FO.H. MakaperyeBa u ap. «Anrebpa
7 xnacey / noa.pea. Tenskosckoro / FO.A.I'nazkoB, M.S. 'anamBunu- 4-e uzf, nepepab. u
mom., M.: U3n-Bo «Oxk3amen» -2011 r.-126 c.

DJIEMEHTHI CTATUCTUKH U TeopuH BeposiTHocTed aBTopsl FO.H. Makaperues, H.I'. Muntok;
noa penakuueit C.A. Tensikosckoro. M., IIpocsemenne 2011 r.

Asropckas nporpamma ArtanacsiH JI.C., byry3zoB B.®., Kogomues C.b. coctaButens
BbypmuctpoBaT.A., M. «IIpocsemenuey, 2009

Artanacss, JI.C. ['eomerpus: yaeOHUK 17151 7-9 Ki1. 00111€00pa30BaTENbHBIX YUPEIKICHUN /
JI.C. Atanacsn, B.®. byry3os, C.b. Kagomies u ap.-M.:IIpocsemnienue,2018.

ArtanacsH, JI.C. ['eomerpus: pabouas terpaap mis 7 k. / JI.C. AranacsH, B.®. byry30B.-
M.: ITpocsenienne,2006

3uB b.I'. 'eomeTpus: JInnakrudeckue matepuans 1 7 k1. / b.I'. 3uB, B.M. Meiinep. —
M.: IIpocsemienue, 2008.

Artanacsh, JI.C. U3yyenue reometrpun B 7-9 ki1.: MeToandeckue peKOMEHIANH ISt
yuutens / JI.C. Aranacsn. —M.: [Ipocsemenne,2008.

I'eomerpus 7 kiacc, KontposbHo-uzmeputenbubie Matepuansl. Mocka, BAKO, 2011.
Nzyuenue reomerpun B 7, 8, 9 kaccax: MeToJ, pekoMeHaanuu: K. ans yuutens / [JI1.C.
AtaHnacsH, B.®. byry3os, I0.A. I'na3zkos u np.]. - M.: IIpoceewmenne, 2008.

I'yceB B. A. I'eometpusi: aunakt. matepuansl s 7 k1. / B.A. I'yces, A.W. Megsauk. — M.:
[Ipoceenienue, 2008.

I'aBpunosa H.®. [Toypounsie pazpaboTku no reomerpun. 7 kiacc. M.: BAKO, 2006 — (B
MIOMOIIb IKOJBHOMY YYHUTEIIIO)

2. AuTepHeT-pecypebl:

1. Ypoxku, KOHCIIEKTHI. - Pexxum moctyna: Www.pedsovet.ru.

3. Harasanbie mocoous:

1) ITopTpeThl BEMTUKHUX yICHBIX.

2) Mojenu reoMeTpuYecKux QUryp.

4. Texunueckue cpeacrsa odyuenusi: Komnbrorep.

5. Y4ueOHO-IpaKTHYECKOe 000pPYy10BaAHKE:

1) AyauropHas JOCKa ¢ MEJIOBOU MOBEPXHOCTBIO.

2) KoMIUIeKT MHCTPYMEHTOB KJIACCHBIX: JIMHEWKa, TPAHCIIOPTHP, YTOJIBHUK, IIUPKYITh


http://www.pedsovet.ru/

