AHHOmMayus K paboyum npozpammam npeomemos «Mamemamuka» 0/
odOyuarowjuxca 5-6 Kaaccos, «Anzebpa», «I'eomempus» 7-9 Kaaccoe

Pabouue nmporpaMmbl 110 TipeiMeTaM «MaremaTrKa» JJis 00yJaroiuxcst 5-6 K/1accos,
«Asnrebpa», «['eomeTpusi» 7-9 KIacCOB COCTaBAeHbI B COOTBETCTBUM C TpeOOBaHUSIMU
denepasbHOTO  TOCYAAPCTBEHHOTO  00pa30BaTe/NIbHOIO — CTaHAapTa OCHOBHOTO  0Oi1iero
obpa3oBaHus, yTBep)KAeHHbIM IIprka3zom MuHKcTepcTBa 0Opa3oBaHUsI U HayKu Poccuiickoi
@egepatmu oT 17.12.2010 T Ne 1897 «O06 yTBep)kAeHMM (emepasbHOTO TOCYAAapCTBEHHOTO
o0Opa3oBaTe/IbHOr0 CTaHJj@pTa OCHOBHOTO 00Iero obpa3oBaHHsi», Ha OCHOBE C/IeJYIOIIUX
JIOKyMEHTOB U MaTepHuasoB:

3akoHa P® «O6 obpa3oBanuu B Poccutickont efeparun» ot 29.12.2012 Ne 273-D3;

[Mpuka3a Munnpocseiijenust Poccuu ot 20.05.2020 Ne 254 «O desepanbHOM IepeuHe
yueOHHKOB, peKOMeHJyeMbIX K MCIO/Ib30BaHUIO TIPH peanr3aljii UMeIOIIUX TOCy1apCTBeHHYIO
aKKpeJUTaIMI0 00pa3oBaTe/bHBIX ITPOrPaMM HauaIbHOr0 00II[ero, OCHOBHOT'O 00IIIero, CpeiHero
ob1riero obpa3oBaHUs»;

Ha OCHOBe e/IMHOM KOHLIeMNLMY Tpero/ilaBaHysi MaTeMaTUKX B OCHOBHOM LIKOJIe,

Ha OCHOBe TIpPOrpaMMbI MO KypcaM MaTeMmaTWKu (5—6 kmaccel), anre6psr (7—9
KJlacchl), reoMeTpuu (7—9 Kiacchl) , Ha OCHOBe aBTOPCKOM TMporpaMmbl 1o, pegakiyeit JI.C.
ArtaHacsaHa «['eomeTtpust 7-9 Kiacchbi».

M3yyeHre MaTeMaTUKK HarpaB/ieHO Ha JOCTU)KeHUE C/IeAYIOLUX Ie/IeH:

v cucmemamuueckoe pasgumue NOHAMUSA YUC/AA, BLIDAOOTKA YMEHUIA BLITIO/THSThL YCTHO U
MUCbMEHHO apudMeTHUecKue AeHCTBUS HaJl YUMC/IaMH, TIePEBOAUTD MPAKTUUYECKUE 3aIaur
Ha SI3bIK MaTeMATHKU;

No020MmMoeKa yuauwjuxcs K U3y4eH’r0 CUCTEMAaTHUYeCKUX KyPCOB anreOpbl U TeOMETPHUH;

og/1a0eHUe cucmemol mamemamuyecKux 3HAHUll U yMeHull, HeOOXOJUMBIX ISt

MPUMEHEHUs] B TPAKTHUECKOH [IeATe/IbHOCTH, W3YUeHUs CMEXKHBIX AWCIUILIVH,

TIPO/I0/KEHUsT 00pa30BaHMS;

v uHmennekmyaabHoe pazeumue, (GHOPMHUPOBaHWE KaueCTB JIMUYHOCTH, HEOOXOAMMBIX
Ye/IOBEKY /I TIOJIHOLIEHHOW J>KU3HH B COBPEMEHHOM OOIIecTBe, CBOWCTBEHHBIX
MaTeMaTHUeCKOU /1esiTe/IbHOCTH: SICHOCTH U TOYHOCTH MBIC/TH, KDUTHUHOCTH MBIIIIEHMUS,
WUHTYMIIMY, JIOTUYECKOTO MBIIIJIEHUs, 3/IEMEHTOB a/JTOPUTMHUYECKOM  KY/IbTYPBI,
MPOCTPAHCTBEHHBIX TIPE/ICTAB/IEHUH, CTIOCOOHOCTH K MPEO/[0/IEHHI0 TPYAHOCTEH;

V' (hopmuposaHrue npedcmaeenuti 06 Hjiesix U METOJAX MAaTEMATUKK KaK YHUBEPCATbLHOTO
A3bIKa HAYKW W TEXHUKU, CPEJICTBA MO/Ie/TMPOBAHUS IBJIEHUH U MTPOLIECCOB;

v\ eocnumaHue Ky/JbTypbl JIAUHOCTH, OTHOIIEHHWS K MaTeMaThKe KakK K 4YacTh
o0111euesioBeueCcKo Ky/IbTYpPbl, Urpatollieil 0coOyr0 poJib B 00IIeCTBEHHOM Pa3BUTHH.

AN

Codepiicanue npozpammbl npedcmas/1eHo c1edyrwjumu pasoenamu:
1. nosicHUTeIbHASA 3arycKa
2. TIJIaHUpyeMble pe3y/IbTaThl OCBOEHHsT yueOHOTo TIpeiMeTa;
3. copep>kaHue yueOHOTo MpeiMeTa;
4. TemMaTW4yeCKoe IUIAHMPOBaHME C YKa3aHMeM KO/JIMYecTBa 4acoOB, OTBOJVMBIX Ha
0CBOEHMe KaXK/I0M TeMbl, C yuéToM paboueli MporpaMMbl BOCTIUTAHUSI.
Mecmo Kypca 6 yue6HOM naaxe
Ha u3yuenue npenmera «MaremaTtvka» BbigessieTcsi 175 yacoB B roj B 5 kjacce,105
4yacos B roj B 6 ksacce.
Ha usyuenue npeamera «Anrebpa» Boijensiercsi 105 uacoB B rof B 7 Kiacce, 105 yacoB
B roj B 8 kiacce, 102 yaca B roz B 9 Knacce.
Ha usyuenue npegmera «['eomerpusi» Bolgesnsercs 70 yacos B rof B 7 kiacce, 70 yacos
B roj B 8 kyacce, 68 yacos B roz, B 9 Kjacce.
ITaanupyemble pe3yibmambl
JINYHOCTHBIE pe3y/IbTaThbl:



1) BociuTaHKWe pOCCUNMCKOW IPayKJaHCKON eHTUUHOCTU: NaTPUOTU3Ma, yBaKeHUs1 K OTeuecTBy,
0CO3HaHHWe BKJIaJla 0TeUeCTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOW HayKH;
2) OTBETCTBEHHOE OTHOLIEHHWE K Y4YeHHIO, T'OTOBHOCTb U CIIOCOOHOCTH OOydYarommxcs K
CaMOpa3BUTHIO U CaMOOOpPa30BaHUI0 Ha OCHOBE MOTHBALIUM K 00yueHHI0 1 TT03HAHUIO;
3) 0co3HaHHBIN BLIOOP M MOCTPOEHMe AabHeNIIel WHAUBHU/yalbHOW TPAeKTOPUY 00pa30BaHMUs
Ha 0Oa3e OPMEHTUPOBKH B Mupe Tipodeccuit ¥ MpodecCroHaTbHBIX TIPEANOUTeHHH C YUETOM
YCTOMUMBBIX TO3HaBaTe/bHbIX UHTEPECOB, a TakK)ke Ha OCHOBe ()OPMUPOBAHUS yBaKUTETbHOIO
OTHOILIEHUS K TPYAY, Pa3BUTHE OIbITa YyUaCTUsl B COLIMAIBLHO 3HAUMMOM TPY/E;
4) yMeHHe KOHTPOIMPOBATh MPOLIECC U pe3y/bTaT yueOHON 1 MaTeMaTHUecKou /1esiTe/TbHOCTH;
5) KpWUTWMYHOCTb MBIILIEHUS, WHULMATWBa, HAXOAUMBOCTb, AKTUBHOCTb IIPU PpeLIeHUU
MaTemMaTUuyeCKHx 3azad.

MertanpeaMeTHble pe3yabTaThl:
1) yMeHMe caMOCTOSATE/ILHO OTIPeesIsiTh LjeJId CBoero 00y4yeHusi, CTaBUTh ¥ (YOPMY/IHMPOBATh AJIs
cebsi HOBBIe 3ajjaud B yuébe, pa3BUBaTh MOTHBBI U WHTEpeChl CBOeW I103HaBaTeTbHOMN
JesITe/IbHOCTY;
2) yMeHUe COOTHOCUTh CBOM JIeMCTBUSI C TIJITAHUPYEeMbIMU pPe3y/ibTaTaMU, OCYILeCTB/ISITh KOHTPO/Ib
CBOEH JeATeILHOCTA B TIPOL[ECCe JOCTWKEHHUsl pe3y/bTaTa, OTNpeeNsTh Croco0bl JeHCTBUI B
paMKax Ipe//Io>KeHHBIX YCIOBUI U TpeOOBaHMM, KOPPeKTUPOBaTh CBOM JIeMCTBHUS B COOTBETCTBUU
C U3MEeHSIIOLLe sl CUTYyaluel;
3) yMmeHue orpefensTb TIOHSTHS, Co3/aBaTh 000OIIEHUs, YyCTaHABIWBaTb AaHAJIOTHH,
KJIaCCU(ULIMPOBATh, CAMOCTOSITE/TbHO BEIOMpPATh OCHOBAHUSI M KDUTEPUH 17Tt K/TaCCU(PUKALIUM;
4) yMeHUe yCTaHaB/IMBATb NIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTDOUTDH JIOTUUECKOe pacCyKJeHue,
yMO3aK/oueHre (MHAYKTUBHOe, eIlYKTUBHOE U 10 aHa/I0OTUK) U [ie/1aTh BbIBOJbI;
5) pa3BUTHe KOMIIETeHTHOCTU B 00/1aCTH UCI0/Tb30BaHMsI MHPOPMALMOHHO-KOMMYHUKAI[MOHHBIX
TeXHOJIOTHIL;
6) mepBOHayasIbHBIE TIPEZICTaB/IeHHsT 00 UesaX U 0 MeTO/laX MaTeMaTUKH Kak 00 YHUBepCaJTbHOM
sI3bIKe HaYKU U TEXHUKH, O CPeJCTBE MOZe/MPOBAaHUS SIBJIEHHI U MPOLIECCOB;
7) yMeHWe BUJETb MaTeMaTHUeCcKyl 3aJjauy B KOHTEKCTe TMpPOOJIeMHON CUTYyallil B [IPYTHUX
[JUCLIMIIMHAX, B OKpPY)KaroLel KU3HU;
8) ymeHue HaxXOAWTh B PA3/IMUHbIX MCTOYHUKAX WH(POPMALMIO, HEOOXOJUMYIO IS pelieHust
MaTeMaTH4ecKuX MpobsjeM, U TIPe/CTaB/sATh e€é B MOHATHOW (opMe, NMPUHUMAThH DeIleHWe B
YCJIOBUSIX HETI0JTHOW WJ/IA U30bITOYHOM, TOUHOM WM BepOSTHOCTHOW WH(OPMAIIH;
9) yMeHuWe TNOHMMaTb U HCII0/Ib30BAaTh MaTeMaTUuyecKue CpeZCTBa HaryssHOCTU (Trpagukwy,
TabJUILIBI, CXeMBbI U ZIP.) AJIs1 WITFOCTPALMK, UHTePITPeTaliy, apryMeHTal[|y;
10) ymeHue BbIABUTaTh TUIIOTe3bI ITPY pellieHUH 3a/1aul, TOHUMaTh He0OX0JUMOCTh UX ITPOBEPKH;
11) moHMMaHWe CYIIHOCTH aJrOpUTMUYECKUX TIpeJNnycaHuii U yMeHUe [1eliCTBOBaTb B
COOTBETCTBUM C MPe/JIOKeHHBIM arTOPUTMOM
12) ymeHMe TIPOBOIUTH JIOTHUECKHe 000CHOBaHUS, JI0Ka3aTeIbCTBa
MaTemMaTUueCKUX YTBeP)K[eHUH.

Hpe}I[METHbIe Pe€3y/1bTdThl 0CBOEHUA y‘-IEGHOI‘O npeaMera «MareMaTuka»

1) BBIMOMHATE YCTHO C/I0’KeHHWe, BEIUMTaHKe, YMHOXKEeHHe U JieJieHre 0/[HO3HAUHbIX, ABY3HAaUHbIX
Y TPeX3HAUHbIX UHCEJT B C/TydasiX, CBOAUMBIX K JefcTBUsIM B ipesiesiax 100 (B ToM umcsie C Hy/ieM
v yncaom 1)

2) BBIUKMC/ISATH 3HAUEHKE YUCIOBOTO BhIpaKeHUs (cozieprkaliero 2—3 apu)MeTHUeCKUx /1eHCTBYS,
co ckobkamu 1 6e3 ckobOOK)

3) pemiath apudmMeTHUeCKUM criocobom (B 1-2 meticTBust) yueOHbIe 3a7jauu U 3a/1aU, CBSI3aHHbBIE
C TMOBCeITHeBHOM KU3HbBIO

4) yuTaTh, 3aNMChIBATh U CPaBHUBATb BEeJIMUMHBI (Maccy, BpeMms, [J/IMHY, I/IOLIa/lb, CKOPOCTh),
WCTIOMNb3Ysl OCHOBHbIE eZIMHULIbI N3MePeHHs BeIMUMH U COOTHOIIIeHUsI MEXXY HUMU



5)ymeHue pabotaTh C TabnuilaMu, cxemMaMH, rpadUKaMu AuarpaMMaMy. UuTaTh HEC/I0KHBbIE
TOTOBBIE TabJTHI[bI, CPABHUBATh U 0060011]aTh HHGOPMAIHIO

6) oB/Ia/ileHrie OCHOBAMU JIOTUUECKOT'O ¥ a/ITOPUTMUUECKOTO MBIIIIEHHS.

7) onMChIBaTh B3aMMHO€ PACII0/IoyKeHKe TIPeZIMeTOB B ITPOCTPAaHCTBe U Ha TJIOCKOCTH

8) pa3BuTHe ymMeHHMIt paboTaTh C yueOHBIM MaTeMaTHYeCKUM TeKCTOM (aHa/TU3UPOBaTh, M3B/I€KATh
HeoOXxoAuMyr0 MH(OpPMAIMI0), TOUHO W TPAMOTHO BbIpaXaTh CBOM MbIC/IU TIPUMeHEHHeM
MaTeMaTHUeCKOW TEPMUHOJIOTUM W CUMBOJIMKH, TIPOBOJAUThH K/aacCU(MUKAI[UHM, JIOTHUYECKHe
000CHOBAHUS;

9) BnageHue 6a30BbIM TTOHATUHHBIM aIrapaToOM MO0 OCHOBHBIM pa3/iesiaM COZIeP>KaHuS;

10) BraseHue TpaKTUUeCKHW 3HAUMMBIMH MaTeMaTHYeCKUMH YMEeHWSIMU W HaBbIKaMH, HUX
MpUMEHeHWe K PeIIeHHI0 MaTeMaTUUeCKMX W HeMaTeMaTHUeCKWUX 3ajiau, Tpe/riojiararoliee
YMeHHUSI:

* BBINOJIHATh BBIYMC/AEHUS C HATYPaJbHBIMH UYHUCTaMH, OOBIKHOBEHHBIMM W [I€CATUUHBIMHU
IpobsIMU, TTOJIOXKUTETLHBIMU W OTPHULIATeTbHBIMUA YU C/IAMHU;

* peliaTh TEKCTOBBIE 3a/lau apU(PMeTHUECKHIM CITOCOOOM U C TIOMOIIBI0 COCTAB/IEHUS U PEIIeHUsS
ypaBHEHUH;

* U300paXkaTh GUryphl Ha MJIOCKOCTH;

* CI0JTb30BAaTh T€OMeTPUUECKHH SI3BIK /151 OTTMCAHUS TIPeJMETOB OKPY)KAOILlero MUPa;

* U3MEepPSTh JJIUHBI OTPE3KOB, BeJIMUMHBI YTJIOB, BEIUMC/ISAT IJIOAIH U 00BEMBI (hUryp;

* pacrio3HaBaTh U U300paXkaTb PaBHbIe U CUMMETpPHUYHbIe (DUTYDBI;

* POBOZIUTDL HECJIO)KHBIE TIPAKTUUYECKHEe BBIUMC/IEHHS C TTPOL[@HTaMH, UCIT0/Ib30BaTh MPUKUIKY U
OLIEHKY; BBITIOJIHATb He0OXO0/IUMbIe U3MepeHuUs;

* UCMO/Ib30BaTh OYKBEHHYIO CUMBOJIUKY JIJIS1 3aITMCH OOIIMX YTBEPXK€HHUH, POPMYJI, BBIDOYKEHUH,
ypaBHEHUH;

* CTPOMTh HAa KOOPAMHATHOH TUIOCKOCTM TOUKMA IO 3aJlaHHBIM KOODJWHATaM, OIpeJesisiTh
KOODZIMHATHI TOYEK;

* YMTaTh M WCII0/Ib30BaTh WHGOPMALMIO, TIPeCTaB/IEHHYI0 B BHJE TaO/MI[bl, AUarpammbl
(cTonGuaToit WM KPyroBoii), B TpaiueCcKoM BUZIE;

* pelaTh MPOCTeHIITe KOMOMHATOPHBIE 3a/1auX TIepeb0pOM BO3MO>KHBIX BADHAHTOB.

ITo oKOHYAHHUM M3yYeHHs KypCa YYalUiCs HayUYuTCA:

* IOHWUMaTh 0COOEHHOCTH JeCATUUHOM CUCTEMbI CUMC/IEHUST;

* CTI0JTb30BATh TIOHSTHS, CBSI3aHHBIE C [IeTMMOCTBIO0 HAaTYPabHbBIX UHUCET;

* BbIP@)KaTh UMC/Ia B 9KBUBAJIEHTHBIX (hopMaX, BbIOMpasi Haubosiee MOAXO/AIIYI0 B 3aBUCHMOCTH
OT KOHKPETHOU CUTYyaL1H;

* CPaBHMBATh M YIIOPSJOUMBATh PallMOHA/IBLHbBIE UKC/IA;

* BBITIO/THSATD BBIUMC/IEHUS C PAl[MOHAILHBIMUA YMC/IAMH, COUeTasi YCTHbIe U TTMCbMeHHbIe TIPUEMBI
BBIUMC/IEHUH, TIPUMEHSTb Ka/bKY/ISTOD;

* UCTIO/Tb30BaTh MOHSTHUS U YMeHUsI, CBSI3aHHbIe C TIPOTIOPLIMOHAIBHOCTHIO BeJTMUMH, ITPOLIEHTAMH,
B XOJle peIleHWss MaTeMaTUYecKMX 3aJau M 3a/lad W3 CMEXKHBIX IIPeMETOB, BBIMO/HATh
HeCJIO>KHBIE TIPAKTUUEeCKUe PACUEThI;

* AaHA/TU3MPOBaTh I'PaMKH 3aBUCHMOCTEN MEXXy BeJTMUMHAMHU (pPacCTOSIHWE, BpeMsl, TEMITepaTypa
U T.TL).

Yyamuncs moy4YuT BO3MOXKHOCTh:

* I03HAKOMUTHCS C TIO3ULIMOHHBIMUA CUCTeMaMM CUUC/IEHHsI C OCHOBAaHUSIMU, OT/TMUHBIME OT 10;

* yrIyOUTDb W pa3BUTh MPE/ICTAB/IEHUS O HATypa/IbHbIX UHMC/IaX U CBOWCTBAX €/ TMMOCTH;

* HAyUUTHCS WCII0/Ib30BaTh MPHUEMBI, pallMOHA/M3UPYIOIIMe BBIUMCIEHUS], TIPUOOPECTH HABBIK
KOHTPOJIMPOBATh BLIUMC/IEHHS, BEIOWPAst TIOAXO/ASAIIMN /1 CUTYaLd| CIT0Co0.

YucioBbie U OyKBeHHbIE

ITo okoHuaHUU u3yveHust Kypca y4awjuticsi Hayuumcs:

* BBITIO/THSATD OTEPAliU C YNC/IOBBIMU BbIPAYKEHUSIMHU;

* BBLIMOJHATE TpeoOpa3oBaHUss OYKBEeHHBIX BBIpaKeHUM (pacKkpbiThe CKOOOK, TIpHBefieHHe
Mo/I0OHBIX C/laraembIX);



* pelaTh JTUHEHHbIe YPaBHEHUS, PeIllaTh TEKCTOBbIE 3a/1auu anrebpanyeckiuM METOZIOM.
Yuawulics nosyyum 803MO*CHOCMb:

* pa3BUTH MPe/ICTaB/IeHUsS 0 OYKBEHHBIX BBIPAXKEHUSIX U X MPe00pa30BaHUsIX;

* OBJIaZIeTh CIel[Ma/IbHBIMU PUEMAaMU pellieHUs] ypaBHeHUM, MPUMEeHSITh arirapaT ypaBHeHU! /171st
pellieHUs] KaK TeKCTOBBIX, TaK U MPaKTUUeCKUX 3a/jau.

I'eomeTpuueckue purypsi.

Io okoHuaHuU u3yveHust Kypca yuawjuticsi Hayuumcsi:

* pacrmio3HaBaTh Ha YepTe)kaX, DUCYHKaX, MOJIeJIIX W B OKPY)KAlOlL[eM MUpe TUIOCKHe U
TPOCTPAHCTBEHHbIE TeoMeTpruUeckre PUTyphl U UX 3/IeMeHThI;

* CTPOUTD YTJIbl, OTIPe/IeNISITh UX IPAaAyCHYIO Mepy;

* pacrio3HaBaTh U M300paKaTh pa3BEPTKHY KyDa, IPSIMOYTO/IbHOTO Tapasijiesienuriesia, IpaBUIbHOU
TTUPaMU/IbI;

* oripeie/ISITh 10 JIMHEeWHBIM pa3MepaM pa3BépTKU (DUTyPhI TMHelHbIe pa3Mepbl caMoit GUTYPbI U
HaobopoT;

* BBIUKC/ISTE 00BEM MPSIMOYTOJIBHOTO Tapasijiesienudresa u Kyoa.

Yuawulics nosyuum 803MO*CHOCMb:

* HayYUTbCSI BBIUUC/IATHL 00BEM ITPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (PUTYP, COCTABIEHHBIX U3
TIPSIMOYTOJTbHBIX TIapasijiesieTniuIe/ioB;

* YIIyOUTb Y pa3BUTh MPE/ICTABIEHHUS O IPOCTPAHCTBEHHBIX TeOMETPUUECKUX (DUTypax;

* HAyUUTbCs TIPUMEHSITh TTOHSTHE Pa3BEPTKU [I/isl BBITTOJIHEHUS TTPAKTUUECKUX PaCYETOB.
JJIeMeHTBhI CTaTHCTHKH

ITo okoHuaHUU u3yveHust Kypca yuawjuticsi Hayuumcsi:

* MCII0/Tb30BaTh TIPOCTEHIINE CIIOCOOBI MPeICTaBIeHMsI U aHa/I3a CTaTUCTUUECKUX JaHHBIX;

* pelllaTh KOMOWHATOPHBIE 3a/la4M Ha HaXOXK/leHHe KOIM4YecTBa 00beKTOB U/TM KOMOWHALIWT.
Yuawulics nosyyum 603MOHCHOCMb:

* MpUOOpecTU TepBOHAUYa/bHBIA OMBIT OpraHM3aluu cOopa /JaHHBIX TIPU TPOBEJEHHH OIpoca
00I1IeCTBEHHOTO MHEHUsI, OCYII[eCTB/ISITh UX aHa/lu3, NIPe/CTaB/IsTh pe3y/bTaThl OMpOCa B BUE
TabJUILIBI, TUAarPAMMBI;

* HAyUUTbCsI HEKOTOPBIM CIeLUaIbHbIM ITPUEMaM pellieH|s KOMOMHATOPHbBIX 3a/]au.

IIpeameTHbIe pe3y/IbTaThI IpegMeTa «Ayredpa»

1. pasBuTMe MpeJCTaB/le€HUM O YKUC/Ie U UYUCIOBBIX CUCTEMaxX OT HaTypa/bHBbIX [0
[eMCTBUTE/IbHBIX UHCeJl.

2. pasBUTHEe YMEHUU MPUMEHSTh U3yuyeHHble TIOHATHS, pe3y/bTaThl, METO/bI [/ 3a/ay

MPaKTUYeCKOro XxapakTepa U 3a/lay U3 CMeKHBIX AUCLIUIIIMH.

(hopMHpoBaHUe TNpe/iCTaB/IeHUN 0 MPOCTEUILNX BEPOSITHOCTHBIX MOZEJISX.

4. pa3BuTHe YMeHHUSl IPUMEHATb M3yUeHHble TIIOHATHS, pe3y/abTaTbl, MeTOAbl [JIs
pellieHMs1 3a/a4y IPaKTUYeCKOro XxapakTepa, YMEHWM MOJe/NMpoBaTh peasbHble
CUTYaL[M Ha si3bIKe anreOphl, KCC/IeA0BaTh TTOCTPOEHHbBIE MO/IE/TU C UCTI0/Ib30BaHHEM
arrapara aare6pbl.

5. oByaZieHVe CUCTeMOM (PYHKLMOHAIbHbBIX MOHSATHM, pa3BUTHe yMeHUs UCII0/1b30BaTh
(yHKL[MOHA/IbHO-TpaUuecKrie NpeCTaBIeHus.

6. OBa/leHVe IPUEMaMH peLleHUs] YpPaBHeHWM, CUCTeM YpPaBHEHUH.

7. ymeHHe paboTaTh C MaTeMaTHUeCKUM TeKCTOM (CTPYKTYpHUPOBaHue, U3BjieueHue
HeoOX0oAUMOM NHbOPMaIUK), TOUHO ¥ TPAMOTHO BhIP@)XXaTh CBOW MBIC/IA B YCTHOU H
MYMCbMEHHOW peuy, MpYMeHsIs MaTeMaTUUeCKyr0 TEPMHUHOJIOTHUIO U CHMBOJIHKY,
WCI0/1b30BATh Pa3/IMUHbIe 13bIKM MaTeMaTHUKH (C/1I0BECHBI, CUMBOTMYECKUH,
rpaduueckuii), 000CHOBBIBaTh CY’K/eHHsl, TPOBOAUTD KaacCU(UKALMIO, 10Ka3bIBaTh
MaTemMaThUuyeCKHe yTBep X eHNUs;

8. Brasienre 0a30BbIM MOHATUMHBIM amnmnapaToM: KMMeTb IIpefcTaB/leHHe O YHCIIe,
BJIaJileHre CUMBOJIbHBIM SI3BIKOM anreOphbl, 3HaHHE 3/IeMeHTapHBIX (YHKIIMOHATBHBIX
3aBUCUMOCTel, (hopMUpOBaHUe Mpe/iCTaB/lIeHUN O CTaTUCTUYeCKUX 3aKOHOMEPHOCTSIX

w



B peaibHOM MUPE U 0 Pa3/TMUHBIX CII0co0axX UX 13- yueHHs], 00 0COOeHHOCTSIX BBIBO/IOB
Y TIPOTHO30B, HOCSII[UX BEPOATHOCTHBIN XapaKTep;

9. yMeHHe BBINMOJHAThL anredbpanueckre NMpeoOpa30BaHUs PAlMOHANBHBIX BBIPAKEHUH,
TIPUMEHSITh WX /IS pellieHHst yueOHbIX MaTeMaTHUeCKUX 3a/jau ¥ 3a/lay, BO3HUKAIOIIAX
B CMEXXHBIX YUeOHBIX IpeMeTax;

10. ymMmeHue 1ob30BaThCSl MaTeMATUUECKUMU (POPMY/IaMH ¥ CAMOCTOSITETbHO COCTABJIATh
(dhopMy/bl 3aBUCHMOCTEH MEXIy BeJMUYMHAMM Ha OCHOBe 00O0O0IeHHs YaCTHBIX
C/Ty4aeB U SKCIIEPUMEHTa;

11. ymeHMe pelaTh JIMHEMHbIE W KBaJpaTHble YPABHEHUSI WM HEPAaBEHCTBA, a TaKXKe
TIPUBO/IUMble K HUM ypaBHeHHUs, HEPABEHCTBA, CHUCTEMbI; TIPUMEHSTh rpaduueckue
TIpe/ICTaB/IeHNs] [/Isi PelleHrs] U WCC/Ie[loBaHUS YPaBHEHWH, HEPAaBEHCTB, CHUCTEM;
TIPUMEHSITb TIOJIyUeHHbIe YMeHMs [jIsi pellleHus 3a[ad U3 MaTeMaTHK{, CMeKHBIX
TIPeIMETOB, MTPAKTUKH;

12. oBnageHue cucteMol (YHKLMOHANIbHBIX TOHSITUM, (YHKIMOHAIbHBIM SI3BIKOM U
CUMBOJIMKOW, YMeHHWe CTPOUTb TpapuKu (YHKI[UM, OMUChIBaTh WX CBOKCTBA,
WCTO/Bb30BaTh (DYHKIMOHA/IbHO-TpaduUyecKie TIpeACTaBAeHUs [ OINMHCAHUS U
aHa/IM3a MaTeMaTUYeCKUX 3a7lau ¥ peaibHbIX 3aBUCUMOCTEH;

13. oBajieHre OCHOBHBIMH CITOCOOAMM TIPe/ICTAaB/eHUS M aHa/ld3a CTAaTUCTUUYECKUX
JAHHBIX;

14. ymeHue pellaTh 3alaud Ha HAXOXKJEHHWE YaCTOTHI W BEPOSITHOCTU CAyYalHBIX
COOBITHI;

15. ymeHue pUMeHSITb U3yueHHbIe TTOHSTHS, Pe3y/IbTaThbl U METO/bI TPH pellieHnH 3aiau
W3 pa3MuHbIX pa3/le/loB Kypca, B TOM UHC/Ie 3ajlay, He CBOJAMIUXCS K
HeToCpeICTBeHHOMY IPUMEHEHHUI0 U3BeCTHBIX a/lfOPUTMOB

BbInyCKHUK HAy4YUTCH:

Tema: PaujuoHanbHbIe UKC/Ia

1) moHMMaTh 0COOEHHOCTH AeCATUUHOM CUCTEMBI CUMC/IEHHS;

2) B/1afieTh TIOHSTUSIMU, CBS3aHHBIMU C /1€JTAMOCTBIO0 HaTypa/IbHbIX UKCeJT;

3) BBIpaKaTh UMC/ia B SKBUBAJEHTHBIX (hopMax, BbiOupas Haubosiee MOAXOJSIIYVIO B
3aBUCHMMOCTH OT KOHKDETHOW CHUTYaluH;

4) cpaBHMBAThH M YIOPSA0UMBATh paljMOHaIbHbIE YMCIIa;

5) BBITIO/IHATH BBIUUC/IEHHUS C pallMOHa/IbHBIMU UKUC/IaMH, coueTasi yCTHbIe U TTMCbMeHHbIe
MPUEMBI  BBIYMCJIEHUM, IPUMEHSTh KalbKYIsaTop;

6) uCrnoJsib30BaTh MOHSATHUS W YMEHWUS], CBsS3aHHbIE C MPOIOPLIMOHAILHOCTBIO BeTUUMH,
MPOLIEHTaMU B XO/le pellleHHs] MaTeMaTUUeCKHX 3a/lau M 3a/lau U3 CMEeXHBIX MpPeIMEeTOB,
BBITIOJTHATh HEC/IOKHbIE MPAKTUUECKHe PaCuéThI.

BbInyCcKHUK no/syuum 803MOMCHOCMb:

7) TI03HAKOMUTBCSI C O3UL[MOHHBIMU CUCTEMaMK UCUUC/IEHUsSI OCHOBAHUSIMU, OT/IMUHBIMUA
ot 10;

8) yrnyOouTh 1 pa3BUTh TIPe/ICTaB/IeHUs O HATYPaIbHBIX YHMC/IaX U CBOMCTBAX /1€ TMMOCTH;
9) HayuMTbCS WCII0/Ib30BaTh MPUEMBI, PALIMOHAIM3UPYIOLHE BBIUNC/IEHHS], TIPHOOPeCTH
TIPUBBIYKY KOHTPOJIMPOBATh BLIUMC/IEHUS], BbIOMPAs TIOJXOSIINM /ISl CUTYaldy Crioco0.
Tema: [leificTBUTe/IbHBIE YHC/IA

1) ucrnosib30BaTh Haya/ibHbIe TIPe/ICTaB/IeHUsI O MHOXKECTBe [IeMCTBUTeTbHBIX UMCeT;

2) B/1aJieTh OHSATHEM KBa/IpaTHOTO KOPHS1, IPUMEHSITh €r0 B BBIYMC/IEHUSIX.

BbInyCKHUK NO/AYYUmM 803MOMCHOCMb:

3) pa3BUTh IMpeJCTaB/leHUWe O YMC/Ie W YHUCJIOBbIX CHUCTEMaxX OT HaTypalbHBIX [0
JleliCTBUTEJIbHBIX UKCeJ/T; O POJIA BHIUMC/IEHUH B Ye/IoBeUeCKO! MPaKTHKe;

4) pa3Buth W yryOUTh 3HAHUSA O [JECATUUHOW 3aluCh [I€HCTBUTEbHBIX UHCEes
(meprogUUecKre ¥ HellepuoJudeckKue poou).

Tema: 3mMepeHusi, NpUO/IMKeHNUs], OLEHKH



1) wucrnosnb3oBaTh B XOZle pelleHMs] 3a7ad 3/eMeHTapHble IIpe/iCTaBlIeHUs], CBS3aHHbIe
NIpUO/IVKEHHBIMU 3HAaYeHUSIMU BeJTUUMH.
BbInycKHUK no/sydum 803MOHMCHOCb:
2) MOHATb, UYTO YMC/IOBblE [aHHbIe, KOTOpble MWCIIOJNBb3YIOTCA [/ XapaKTepUCTUKU
00BEKTOB OKPY’KaroIllero MUpa, SIBJISIOTCS TIPEeMMYIIeCTBeHHO TIPUOIKEHHBIMH, UTO T10
3anmucy MpUOIKEHHBIX 3HAUeHWH, CcofepKallixcs B MH(OPMALMOHHBIX HWCTOYHHUKAX,
MOYKHO CyJHTb O TIOTPEeLTHOCTH TIPUOIVKEeHUs;
3) MOHATH, UTO IOTPEIIHOCTh pe3y/bTaTa BbIUMCAEHHH J0/DKHA OBITh CoM3MepuMa C
MOTPELHOCTbI0 UCXO/IHBIX JJaHHBIX.
Tema: Anredpanueckue BbIpaXkeHUs
1) BnageTh TIOHATHUSIMH «TOXKIECTBO», «TOXK/IECTBEHHOE IpeoOpa3oBaHUe», peIlaTh
3ajlau, cofiepykaiijie OyKBeHHbIe laHHbIe; paboTatk C hopmynamu;
2) BLINOJMHATL TIpeoOpa3oBaHUs BBIPAKEHWH, COZEp)Kal[uX CTeNeHd C  1ieJTbIMH
TNOKa3aTe/IsIMU U KBaJlpaTHble KOPHU;
3) BBITIO/IHATH TOX/I€CTBEHHbIE TTPeoOpa30BaHus PaLMOHAIBLHBIX BBIDA)KEHHWH Ha OCHOBE
TIpaBuJI IeHCTBUI Ha/i MHOTOUIeHAaMH U anreOpanuecKuMu 1pobsmuy;
4) BBINIOJTHATE pa3/ioyKeHre MHOIOU/IeHOB Ha MHOKUTEIH.
BbinyCKHUK NOAyYUm 803MOXCHOCMb:
5) HAy4UTHCS BBITIOJTHATH MHOTOIIIArOBbIe IMPeoOpa30BaHusl PaljMOHAbHBIX BhIPayKeHUH,
TIPUMeHSIsI IIMPOKHUA Habop CIToco0O0B M IPHEMOB;
6) MpUMEHSTb TOX/ECTBEHHble TpeoOpa30BaHUs [is DeIIeHUs 3aJau M3 pa3IdyHbIX
pasziesioB Kypca (Hampumep, [js HaXOKAeHWs HauOorbliiero/HauMeHbIIero 3HaueHust
BbID&KEHUS).
Tema: YpaBHeHus
1) pemiatb OCHOBHbIE BH/bl PaljUOHAIbHBIX YPABHEHUU C OZHOM NepeMeHHOM, CUCTeMBI
[BYX YPaBHEHUH C ABYMs lepeMeHHbIMU;
2) MOHMMaTh ypaBHeHMe KaK Ba)XKHEWIYIH) MaTeMaTH4yeCcKyl) MOJe/b [JJIsl ONHCaHUsl U
M3yuyeHHs PpasHOOOpa3HBIX peasbHbIX CUTyal[lif, peliaThb TEeKCTOBble  3a/laud
asrebpanyecKrM METOZIOM;
3) nmnpuMeHATb Trpauueckue TIpejCTaB/leHUs [Ji1 MCCAeOBaHUs  ypaBHEHUH,
VCC/Ie[JOBaHMS U pPellleHrsl CUCTeM YPaBHEHUH C ABYMs [lepeMeHHbIMMU.
BbinyCKHUK NOMy4Um 803MOXCHOCMb:
4) oBnaZieTb CrielMaJbHBIMU TIpUEMAMK pelleHUs] YpaBHEHUM W CHUCTeM YypaBHeHWH;
yBEDEHHO TIPUMEHSTh arnmapaT ypaBHEHWM JJisi pelleHus pa3HOooOpa3sHbIX 3ajau U3
MaTeMaTHKH, CMeXHbIX
1pejMeTOoB, NPAKTUKH.
Tema: HepaBeHncrBa
1) noHMMaTh ¥ NPUMEHSTb TEPMHUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHbIe C OTHOLLEHHeM
HepaBeHCTBa, CBOMCTBA UMC/IOBbIX HEDABEHCTB;
2) peliath JIMHeKMHble HEpPaBEeHCTBA C OJHOU MepeMeHHOW W WX CUCTeMbl; pellaThb
KBa/lpaTHble HEPAaBEHCTBA C OTMOPOM Ha rpauueckuie rpeCcTaBIeHMNs;
3) NpuMeHATh anrapar HepaBeHCTB [JIsl PeLlleHus] 3a/lau U3 pa3/IMuHbIX pa3zie/ioB Kypca.
BbinycKHUK nosyuum 803MOX}CHOCMb HAYYUMbCA:
4) pa3HOOOpa3HbIM NMPUEMaM /I0Ka3aTelbCTBa HEPAaBeHCTB; YBEePEHHO NIPUMEHSITh anrapar
HepaBeHCTB [ijis pellieHHst Pa3HO00Opa3HbIX MaTeMaTUUeCKUX 3a/jau 1 3a/jau U3 CMeKHBIX
1IpejMeTOB, MPaKTUKH;
5) npuMeHATb rpaduueckyde Mpe/CTaBAeHUs /sl UCC/Ie0BaHUS HEepaBeHCTB, CUCTEM
HepaBeHCTB, COZieprKaluX OyKBeHHbIe KO3 OHULIMEHTHI.
Tema: OcHoBHBIe NOHATUA. UncoBble QyHKIMH
1) moHMMaTb M WCIOb30BaTh (YHKLMOHA/IbHbIE TIOHATUS W S3bIK (T€PMHHBI,
CUMBOJIMUECKHe 0003HaueHus);



2) crpouTh rpaduku 3/1eMeHTapHbIX (QYHKLWM; HCC/IefoBaTh CBOWCTBA UMC/IOBBIX
(yHKLIMIM Ha OCHOBe M3yueHUsl TToOBeJieHus X rpadrKOoB;

3) moHUMaTh (YHKIMI0 KaK BaXKHEUIyl0 MaTeMaTHyecKyr) MOJejb [/Isi OIMHCaHUs
MPOLIECCOB U SIBJIEHUIN OKPY)KaroLlero Mupa, NPUMEHSITh (PYHKLMOHANbHBIN SI3bIK /IS
OTKCaHMs ¥ UCC/Ie[IOBAHUS 3aBUCUMOCTel MexXy (hr3nueCKUMU BeJTMUUHaAMU.
BbinycKHUK no/yuum 803MOX}CHOCMb HAYYUMbCA:

4) MpOBO/IUTh UCC/Ie[JOBAHUS, CBsI3aHHbIE C U3yUeHHeM CBOWMCTB (PYHKILIU, B TOM UHCJIe C
HCITI0/Ib30BaHeM KOMITbIOTEpa; Ha OCHOBe IpaKOB U3yUeHHBIX PYHKIIUI CTPOUTH Gotee
C/10XKHbIe TpaduKy (KyCOUHO-3a/JaHHbIe, C «BBIKOJIOTHIMU» TOUKAMH T. 11.);

5) ucronb30BaTh (QYHKIMOHAIbHBIE TPe/ICTaB/IeHHs U CBOMCTBA (PYHKIMH AJis pelleHust
MaTeMaTHUeCKHX 3a/jau U3 Pa3/IMuHbIX pa3/iesioB Kypca.

Tema: UncoBble noc/ie 0BaTe/IbHOCTH

1) moHMMaTh U WCI0JIb30BaTh $I3bIK TOC/Ie[0BaTeIbHOCTEN (TePMUHbBI, CUMBOJMUECKUEe
00603HaueHws);

2) npuMeHsTh (OpPMy/bl, CBs3aHHble C apudMeTHUeCKOM U T'eoMeTPUUeCKOM
MpOrpeccusiMu, U ammapar, COpMUPOBaHHbIN MPU U3yUeHUM [JPYTUX pa3fesioB Kypca, K
pelleHuI0 3a/lay, B TOM UHC/ie KOHTEKCTOM U3 peaslbHOM XKU3HHU.

BbinycKHUK no/syuum 803MOXCHOCMb HAYYUMbCA:

3) peliath KOMOMHUPOBAHHBIE 33Jjaud C TPUMeHeHHeM (OPMY/ N-TO ujieHa U CYMMBbI
TepBbIX N WieHOB apudMeTHUeCKON U TeOMeTPHUUeCcKOoi TTPOrpecCcuid, MpUMeHsisi Py 3TOM
anmapaT ypaBHeHUI U HepaBeHCTB;

4) mnoHUMaTh apupMeTHUeCKyrd W TeOMeTPUUeCKyr TIPOrpeccMM Kak (QyHKUUU
HaTypa/JibHOTO apryMeHTa; CBs3bIBaTh apU(PMETUUeCKyr0 TPOTPecCUi0 C JIMHeHHBIM
POCTOM, TeOMEeTPUUECKYH0 — C SKCTIOHEHL[MalIbHbIM POCTOM.

Tema: CTaTUCTHKA

BBINMyCKHUK HayuyUTCs MCITO/Ib30BaTh MPOCTEHIIMe CrIoCOObI TIpe/ICTaB/ieHnst M aHain3a
CTaTUCTUUECKUX  JIAHHBIX.  BbINYCKHUK  noayuum  803MO}CHOCMb  TIpuobpecTh
MepBOHAUA/IbHBIA  OMBIT OpraHu3aluyd cbopa [JaHHBIX TIPU TIPOBEJEHWM Orpoca
00I11eCTBEHHOTO MHEHHsI, OCYIIIEeCTB/IATh UX aHAIU3, TIPe/ICTaB/ISITh pe3y/bTaThl OMPOCa B
BU/ie TabJUILIBI, JUArPaMMBbI.

Tema: CiyuaiiHblie cOObITHA. BeposiTHOCTD

BbINYyCKHUK HAyYUTCS HAaXOJUThb OTHOCUTETbHYH) UaCTOTy W BEPOSTHOCTb CAy4allHOTO
COOBITHSI.

BbinyCKHUK noayyum 603MOXCHOCMb TIPUOOPECTH OIBIT TIPOBeAEHUsT CIy4YaiHbIX
JKCMIePUMEHTOB, B TOM UKCJe C T[IOMOIbI0 KOMITBIOTEDHOTO MO/ e/MPOBaHUs,
VHTepIipeTaliy UX pe3y/ibTaToB.

Tema: Kom0nHaTopuka

BBIMyCKHUK HAyYUTCS pelllaTb KOMOMHATOPHBIE 3a/laul Ha HAaXOJKEeHHe Yncia 00beKTOB
WM KOMOWHAIMM. BbINyCKHUK NOAyuyUm 603MOMCHOCMb HAYUUTbCS HEKOTOPBIM
CrielMabHbIM TTpUEMaM pelreH|s: KOMOMHATOPHBIX 3a/[au.

IIpeameTHble pe3yabTaThl NpeaMera «I'eomeTpus»

I'eomerpuueckue purypsoi
BBINMyCcKHUK Hay4UTCS:

- OnepupoBaTh TOHITUSMU T€OMETPUUECKUX (PUTYP;

* U3BJIEKATh, UHTEPIIPETUPOBATh 1 MIPeo0Opa30BbIBaTh MHPOPMALIHIO O TeOMETPHUUECKUX
¢durypax, mpeCTaBlIeHHYIO Ha UepTeskax;

- IPUMEHSITh [IJIs1 pellieHust 3aZlau TeoMeTpruueckre (GakThl, eC/Id YC/I0BUS UX TIPUMeHeHHs
3a/laHbI B SIBHOM (popMe, a Tak)Ke TIpe/AriosaraeTcsi HeCKOJbKO I1aroB pelleHus;

* pelaTh 3a/lauy Ha HaXOXK/IeHHe TeOMEeTPUUeCKUX BeJTMUWH 10 00pasijaM WK airopuTMawm;
- hopMynMpOBaTh CBOMCTBA U MPU3HAKU (PUTYD;



* J0Ka3bIBaTh reOMeTpHUYECKUe YTBepsKeHNS;
- BlIa/leTb CTaHJapTHOM KnaccudurKalmel miockux Guryp (TpeyrojbHUKOB U
YeTbIPEXYTOJIbHUKOB).

BBINMyCKHUK MOMYYHUT BO3MOXXHOCTb:

* UCTI0/Th30BaTh CBOMCTBA TreOMeTpUUeCcKUX (GUTyp AJisl pellieHus] TUTIOBBIX 3a/jay,
BO3HMKAIOIIIUX B CUTYALUsIX MTOBCEIHEBHOM »KU3HU, 3ajau IMPAaKTUUeCKOro COJiepP>KaHuUs;
* UCTI0/Tb30BaTh CBOMCTBA reOMeTprUUecKuX (GUryp /s pellieHust 3aiau MPaKTUUeCKoro
XapakTepa M 3aflad U3 CMeXXHbIX AUCLUIUIUH.

OTtHomleHus

BbINyCKHUK HayUUTCS:

- OriepupoBaTh MOHATUSIMU: PABEHCTBO (GUTYP, paBHbIe (GUTYPhI, PABEHCTBO TPEYTOJIbHUKOB,

Trapasyie/IbHOCTh TIPSIMBIX, TIePIIeHAUKY/ISIPHOCTD TIPSIMBIX, YTJIBI MEX/y TIPSIMbIMHU,

TeprieHVKY/IsIp, HAK/IOHHasl, TIPOeKLHSI.

BBINMyCKHUK MOTYYUT BO3MOXXHOCTb:

* CTIO/b30BaTh OTHOLIEHHUS /IS pellieHust 3a/1a4, BOHUKAIOIUX B peaTbHOM XKU3HH.

H3mepeHusi ¥ BBIYUC/IEHUSA

BBINMyCKHUK HAy4UTCS:

- BbITIOSTHATD M3MepeHue [I/INH, PAaCCTOSTHUM, BeJITMUMH YTJIOB C TIOMOIIBbI0 MHCTPYMEHTOB /ISt

V3MepeHUl JI/TUH U yTJIOB;

BBINMyCKHUK MOTYYUT BO3MOXXHOCTb:

* BBIYUC/IATh PACCTOSIHUSI HA MECTHOCTH B CTaHZAPTHBIX CUTYALIUSX;

* [IPOBO/IUTH BBIUMCJIEHUSI HA MECTHOCTH, TIPUMEHSITh (hOPMYJIbI TIPY BBIUMC/IEHUSIX B

CMEeXXHBIX YUeOHBIX MpeMeTaX, B OKPY’Karol[el AeliCTBUTeIbHOCTH.

I'eomeTpuyeckue NOCTPOEHUS

BBIMYyCKHUK HAy4HUTCS:

- H306pasxicamb munoeble niaockue ¢puzypbl u ¢hu2ypbi 8 npocmpaHcmee om pyKu U €

nomowjbl0 UHCMPYMeEHMO8;

- n300pakaTh TeoMeTpuUeckre (PUTyphI 10 TEKCTOBOMY U CUMBOJIbHOMY OTTUCAHUIO;

- cB0OOOJJHO OTIepUPOBATh YePTEKHBIMA MHCTPYMEHTAMH B HECJIOXKHBIX CTyYasix;

* BBITIOJTHSITb TIOCTPOEHUSI TPEYT0JIbHUKOB, TIPUMEHSITh OT/Ie/IbHbIe METO/IbI IIOCTPOEHUST

LIUPKYJ/IeM ¥ JIMHEHKOW 1 TIPOBO/IUTH MTPOCTEHILINEeNCC/Ie/JOBaHUS UKMC/Ia PeLIeHHH;

- ©300pakaTh TUITOBBIE TVIOCKKE (UTYPBI U 00ObEMHBIE Tesla C TIOMOILI[BIO TIPOCTEUIIINX

KOMITbIOTEPHBIX HUHCTPYMEHTOB.

BBIMyCKHUK MOTYYUT BO3MOXXHOCTb:

* BBITTOJIHATH TIPOCTEHIIINEe TTOCTPOeHUsI HA MECTHOCTH, He00XO/[UMbIe B PeasibHOM >KU3HU;

* OL|eHUBATh Pa3Mepbl pealbHbIX 00beKTOB OKPY)KAOIL[ETO MUPA.
OBJIa/IeH/ e TeOMETPUUECKUM SI3bIKOM, (DOPMHPOBaHKEe CUCTEMATUYeCKUX 3HAaHHUM O TVIOCKUX
(burypax 1 uX CBOMCTBaX, UCII0/Ib30BaHMe TeOMETPUUECKUX TIOHATHI U TeOpeM.
pa3BUTHE YMEHUH MO/Ie/TMPOBATh peaibHble CUTYALUH Ha SI3bIKe TeOMeTPHH, UCCIe[0BaTh
TOCTPOEHHYIO MOZIe/Tb C MUCIO/b30BaHHEM TeOMeTPUUeCKUX TIOHATHHM U TeopeM, arrapaTa
anrebpsbl.
pa3BUTHE YMEHWH TOUHO U TPAMOTHO BBIpA)KaTh CBOU MBICJM C TIPUMEHEHHEM
MaTeMaTU4eCKOW TEPMUHOJIOTUM ¥ CUMBOJIMKHU, TPOBOJUTL KIaCCU(UKALIUH, JIOTHUECKHe
000CHOBaHUs, I0Ka3aTe/TbCTBA.
oBJiaJileHe 0a30BbIM TOHSATUHHBIM arapaToM IO OCHOBHBIM pasjieslaM COZep>KaHuUs;
rpe/icTaB/ieHre 00 OCHOBHBIX M3YyYaeMbIX TOHATHSX (YKC/IO, TeoMeTpuuecKas (urypa,
BEKTOp, KOODJAMHAThI) KaK BA)KHEMIIIMX MAaTeMaTUUeCKUX MOJENAX, T03BOJISFOIUX
OTMCBIBATh U U3YyYaTh peasibHbIe TIPOIIECChI U SIBIEHUS;
yMeHHe paboTaTb C TeOMeTpHUeCKUM TeKCTOM (aHaM3UpOBaTh, M3BIeKaTb HEOOXOAUMYHO
MH(bOPMaIHIO), TOYHO U TPAMOTHO BbIPa’KaTh CBOW MBIC/IA B YCTHOM M MUCHMEHHOM Peuu C
NpYMeHeHreM MaTeMaTUUeCKOW TePMHUHOJIOTUU U CUMBOJIMKH, MCIO/Ib30BaTh Pa3/MuHbIe



10.

A3BIKH MaTeMdTHuKU, MMPOBOJAWTDH K.HaCCI/ICl)I/IKaL[I/II/I, Jioruyeckue O6OCHOBaHI/IH,
[A0Kd3aTe/IbCTBd MdTeMaTHUUYeCKHUX YTBep)KAeHHﬁ;

OBJ/Ia/leHH € HaBblIKaMU YCTHBIX, ITMCbMEHHBIX, HHCTPYMEHTA/IbHBIX BquHCHEHHﬁ;
OBJIa/IeHHEe reOMeTPHUUeCKHM SA3bIKOM, YMeHHe MCI10/Ib30BaTh €ro Ajid OIIMCaHus IIpeaAMeTOB

OKpY’Karolllero MyUpa, pa3BUTHe TPOCTPAHCTBEHHBIX TPe/CTaBlIeHU U W300pa3uTeTbHbIX
yMeHUH, pruobpeTeHre HABBIKOB reOMeTPUUeCKUX T10- CTPOeHMUIA;

yCBOEHHE CUCTeMaTHUeCKUX 3HaHUM O TIJIOCKUX (Urypax U UX CBOMCTBax, a TakXke Ha
HarJsilHOM yPOBHE TPOCTEMILNX TIPOCTPAHCTBEHHBIX TejaX, yYMeHWe TPUMeHSTb
CUCTeMaThueCcKre 3HaHUsI O HUX [I/Is pellleHUs TeOMeTPUUeCKUX U MpaKTUUeCKUX 3a/ay;
yMeHUe U3MepsATb [JIMHbI OTPe3KOB, BeIMUMHBI YIJIOB, WCIO/Ib30BaTh (OPMYJIbI [Jist
HaXOXX/[eHWsI TeEPUMETPOB, TUIOIIaZiel U 00bEMOB reOMeTpUUeCKUX (Uryp;

yMeHUe TIPUMEHSITb H3yueHHble TIOHSTUS, pe3y/bTaThbl, METOAbl [Jisi pelleHus 3ajau
MPAKTUUYECKOTO XapakKTepa W 3a/lad U3 CMEeXHbIX JUCLIMIUIMH C WCIIOJIb30BaHUEM TIpU
Heo0XO0AMMOCTH CIIPAaBOYHBIX MaTepHasioB, KaJbKyJ/ISTOPa, KOMIIbIOTepa.

BbInyCKHUK HayuMTCs:

HarnspHas reomerpusi

1) pacio3HaBaTh Ha yepTe)Kax, pUCyHKaX, MOJie/ISIX ¥ B OKPY>KarollleM MUpe IJIOCKUe U
NIPOCTPaHCTBEHHbIe TeOMeTpUUecKue (PUrypsl;

2) pacrio3HaBaTh Pa3BEéPTKU Ky0a, TIPSIMOYTOIbHOTO TIapasIie/ienuIe/a, MpaBUIbHON
NYMpamMH/ibl, LAIUH/PA U KOHYCa;

3) onpeiesisiTh M0 JIMHEUHBIM pa3MepaM pa3BEPTKU (UTYphI TMHeNHbIe pa3Mepbl CaMOi
¢burypsl 1 Ha060pOT;

4) BBIUMC/ISITH 00BEM TIPSIMOYTOJTLHOTO TIapasiesienuIesa.

BbinycKHUK no/sy4um 603MOMCHOCTb:

5) BBIYUCATb 00BEMBI POCTPAHCTBEHHBIX TeOMeTPUUeCKUX (DUTyp, COCTaB/IeHHbIX U3
MIPSIMOYTOJIbHBIX T1apasljlesieNuIie/os;

6) yrinyOuTh U pa3BUTh TIPE/ICTAB/IEHNS O TIPOCTPAHCTBEHHBIX reOMeTPUUYeCKUX (QUrypax;
7) IPUMEHSTh MOHATHEe Pa3BEPTKU J1/1s1 BBITIOJIHEHUS IPAKTUUeCKUX PACUYETOB.
I'eomeTpuuyeckue purypsoi

BbinyckHUK Hayuyumcs:

1) monb30BaThCS A3BIKOM FeOMeTPUH 1 ONTMCaHUS [peIMeTOB

OKPY’KaroIllero Mrpa ¥ X B3aMHOI'0 Pacrio/IOKeHus;

2) pacrio3HaBaTh U U300paXkaTh Ha UepTeXKaxX U PUCYHKax reoMeTpruyeckue GUrypbl U Ux
KoH(Uryparuy;

3) HaXOAUTb 3HaUEHUS JIJIMH JIMHENHBIX 3/IEMEHTOB (DUI'yp U UXOTHOLLIEHHs], FPajyCHYIO
Mepy yryioB ot 0 1o 180°, npumeHsisi oripefiesieHusi, CBOMCTBA U MPU3HAKU (PUTYP U UX
3/1EMEHTOB,

oTHoueHHs (Guryp (paBeHCTBO, MOf00Me, CHUMMETPHH, TIOBOPOT, MapaslieTbHbIN TepeHoC);
4) onlepypoBath C HauaaAbHBIMU TTOHATUSMUA TPUTOHOMETPUH U BBITOIHSATH 37IeMeHTapHble
orepalyy HaJ, QYHKLUSIMU YTJIOB;

5) peluaTth 3a/iauM Ha [j0Ka3aTenbCTBO, ONHPAsCh HA U3y4YeHHbIe CBOWCTBA (DUTYp U
OTHOLIeHWH MeXXly HUMU 1 TIPUMeHsI U3y4YeHHble MeTO/bl J0Ka3aTe/bCTB;

6) peluaTh HEC/I0)KHBIE 33/lauM Ha TTIOCTPOEHHE, IPYMeHSIsi OCHOBHBIE a/lTOPUTMBbI
TTOCTPOEHMUS C TTIOMOLIBIO LIUPKYJIS U JIMHEUKY;

7) peliaTtb MpocTeiIIve MjaHUMeTpuyecKue 3a/lau B POCTPaHCTBe.

BbInyCKHUK No/y4um 603MOXCHOCMb:

8) oBnajeTh MeTOAMU pellieHHsI 3a/ja4 Ha BbIUMC/IEHUS U [J0Ka3aTe/lbCTBa: MEeTO/JOM OT
MIPOTUBHOTO, METO/IOM TI0Zj00UsI, METOZIOM Tlepebopa BAPUAHTOB ¥ METO/IOM
reoMeTpUUYeCKUX MeCT TOUeK;

9) nprobpecTH OMBIT MPUMeHeHHsI a/ireOpanyecKoro ¥ TPUTOHOMETPUUECKOTO anrapara u
y/lell IBWKeHUs NIPY pellleHnY reOMeTpUUYeCcKHX 3a/ay;



10) oBnageTh TpaJULIMOHHOM CXeMOU pellleHus 3a/jay Ha MOCTPOeHUe C MOMOILbIO
LMPKY/ISl ¥ IMHENKW: aHa/lu3, IOCTPOeHUe, [J0Ka3aTe/IbCTBO U UCC/IeJOBaHUE;

11) HayunThCA pemiarh 3a/jauv Ha IIOCTPOEHHEe MeTO/JOM reOMeTPUUeCKOro MecTa TOUeK U
MeTO/IOM TToZ00Hs;

12) mpuobpecTy OMBIT UCC/IeI0BAHKUS CBOMCTB MJIAHUMETPUYECKUX (DUTYP C TIOMOIIBIO
KOMITbIOTEPHBIX TIPOrpamm;

13) mpuobpecTH OTIBIT BBHITIOHEHHSI TIPOEKTOB T10 TeMaM: «I'eomMeTpuyecKre
nipeoOpa30BaHus Ha TJIOCKOCTH», «[loCcTpoeHMe 0TPe3KOB 10 (popmyiiex.

MN3mepenne reoMeTpu4eCcKux BeJTUUMH

BbinycKHUK Hayuumcs:

1) ncrionb30BaTh CBOMCTBA U3MEPEHNs JIVH, IUIOLIaZel U yI/I0B [P pelleHnH 3a/a4 Ha
HaxOXK/leHHe JJIMHbI 0Tpe3Ka, [JJIMHbI OKPY>KHOCTH, JJIMHBI YT OKPY>KHOCTH, TPaJyCHON
Mepbl

yrJia;

2) BBIYUC/ISTD JJIMHBI TMHEHHBIX 3/1eMEHTOB (PUTYP U UX YTJIbl, UCIOb3Ys (hOpMYJIbI
JJIMHBI OKPY>KHOCTHU U JJIMHBI yTH OKPY>KHOCTH, (hOPMYJIbI /I0IIael pUryp;

3) BBUMCAATH IUIOLIaAM TPEYrOJbHUKOB, TIPSIMOYTOJIbHUKOB, I1apajjiesorpaMMoB,
TpareLuii, KpyroB U CEKTOPOB;

4) BBIUMC/ATH JJIMHY OKPY>KHOCTH, JJIMHY AYTU OKPY’KHOCTH;

5) peluaTh 3a/lauM Ha [j0Ka3aTelbCTBO C UCMOIb30BaHUEM (DOPMYI [IMHBI OKPY>KHOCTH U
JUIMHBI YT OKPY>KHOCTH, (hopMyi1 mioijazieli puryp;

6) pellaTh MpakTUUeCKWe 3a/lauM, CBsi3aHHbIe C HaXOXKJeHUeM reoMeTpUYeCKUX BeTMUUH
(Mcrnonb3yst Tpy He0OXOAMMOCTHU CTIPABOYHUKH 1 TEXHUYECKHe CPeZICTBA).

BbInyCKHUK noyuum 803MOMCHOCMb:

7) BBIUMCJISTH TUIOIAAU (PUT'YP, COCTABIEHHBIX W3 ABYX WM Oosiee TIPSIMOYTOJBHUKOB,
Trapasuie/iorpaMMOB, TPeYroJIbHUKOB, Kpyra U CeKTOpa;

8) BBIUMOIATH TUIOLIAJY MHOTOYTOJIbHHMKOB, WUCIIO/b3Yys OTHOLLIEHHSI PaBHOBEIUKOCTU U
PaBHOCOCTaB/IEHHOCTY;

9) npuobpecTy OMbIT IPUMeHeHHsl aaredpauueckoro U TPUrOHOMEeTPUUeCKOro afrapara u
WJler JBYKeHUs TPU PeLleHHH 3a/lau Ha BbIYKC/IeHHe T1JI01a/ield MHOTOYT OJIbHUKOB.
Koopaunartsl

BbinyckHUK Hayyumcs:

1) BBIUMCIATH AJIMHY OTpe3Ka MO KOOpAMHAaTaM ero KOHLOB; BBIYMC/ISATb KOOPZWHAThI
cepevHbI OTPe3Ka;

2) UCo/1b30BaTh KOOPAWHATHBIM MeTO/, /11 U3YUeHHsI CBOMCTB MPSIMbIX U OKPY>KHOCTEM.
BbInyCKHUK noayuum 803MOMCHOCMb:

3) oBnaZieTb KOOPMHATHBIM METO/IOM pellleHHs 3a/jau Ha BbIUMC/IeHUe U [J0Ka3aTe/lbCTBO;
4) probOpecTH OMBIT HMCII0/Ib30BaHUSI KOMITBIOTEPHBIX TPOrPaMM [IjIsi aHa/li3a YaCTHBIX
C/Iy4yaeB B3aMMHOT'0 Pacrio/io’KeHUs1 OKPY>KHOCTEU U MPSIMBIX;

5) mpruoOpecTH OMBIT BBLIMIOJIHEHUSI TIPOEKTOB Ha TeMy «[IpriMeHeHWe KOOpJWUHATHOTO
MeTO/ja NP1 pelleHnH 3a/lau Ha BBIYUC/IEHUE U [J0Ka3aTelbCTBO».

BekTopsIl

BbinyckHuK Hayuumcs:

1) omepupoBaTk C BEKTOpaMU: HaxOJWTb CYMMY M Pa3sHOCTb JIBYX BEKTOPOB, 3a/lJaHHBIX
reoMeTpUYeCcKy, HAXO/IUTh BEKTOD, PaBHbIM ITPOM3BE/|€HUIO 3a/JaHHOT0 BEKTOpa Ha UMCIIO;
2) HaXOJUTb /151 BEKTOPOB, 3a/JaHHBIX KOOPAMHATaMU: IJIMHY BEKTOpPa, KOOPAUHATBI CyMMBbI
M pasHOCTH /IBYyX U Oosiee BEKTOPOB, KOODJWHAThI TPOW3BeJeHUs] BEKTOpa Ha YMCJIO,
TIPUMeHSIS rnpu HeoOX0IUMOCTH coueTaTebHbIN, repeMeCcTUTeTbHbIA u
pacrpe/ieiTeIbHbIN 3aKOHbI;

3) BBIUHC/IATH CKa/ISIPHOEe IPOU3BeZleHHe BeKTOPOB, HAaXOAWUTb YrOJl MeXAy BeKTOpaMH,
yCTaHaB/IMBAaTh 1epIIeHJUKY/ISIPHOCTD MPSIMBbIX.

BbInyckHUK nosyyum 603MOMCHOCMb:



4) oBnafieTb BEKTOPHBIM METO/0M [1JIs1 PellleHUs 3a/ja4 Ha BbIYMC/IEHUe U 10Ka3aTelbCTBO;
5) nMpuoOpecTH OMbIT BHITIOTHEHUS] IPOEKTOB Ha TeMy «IIprMeHeHHe BEKTOPHOTO MeTo/a
TpY pelleHNH 3a/1au Ha BEIYUC/IEHHE U JOKa3aTe/IbCTBO».



