rocyJIapCcTBEHHOE OI0KETHOE 001Ieo0pa3oBaTeabHoe yupexaeHue CamMmapckon
o0JtacTH cpenHss 001eo0pa3oBarTebHas 1mKoa ¢. bornanoBka
MYyHHIIATIATBHOTO paiiona Kunenbckuit Camapckoii o0mactu

PACCMOTPEHA YTBEPXIAIO

Ha 3acelaHuu
II€JarOrH4eCKOro COBETA
[TpoToxon Nel

oT 29 asrycta 2022 roga

P dEpes9iBoy coul c.

BorpaHoBka

CN-(VaapcrsssehL.,

S o

PABOYAA ITPOT'PAMMA

no reomeTpum

7 - 9 Knaccbl

2022-2023 yuyebHbIM ropg,

Pabouyasi mporpaMmma no reomerpuu s ol0ydawmuxcsd 7 - 9 kiaccoB paspadoraHa Ha

OCHOBE€ CJICAYIOIIUX TOKYMEHTOB:



1. Tlpukaz MwunoOpHayku Poccum ot 17.05.2012r. Ne 413 (pen. Ot 29.06.2017) «O6
yrBepxkaeHnn DenepanbHOr0 TroCylapcTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa CpPEAHEro
o011ero 00pa3oBaHUsI.

2. Ilpumepnas OcHoBHas oOpa3oBaTejbHas MpOrpaMMa CpEAHEro O0OImero o0pa3oBaHMS.
OnobOpena pemenneM @DenepaabHOr0 y4eOHO-METOAMUYECKOTO OOBEAWHEHHS] IO OOIEMY
obpa3zoBanuto (mpotoko ot 28.06.2016r. Ne 2/16-3)

3. YTBepKaeHHbIE B 00pa30BaTEIbHOM YUPEXKICHUU:
- «[Tonoxxenue o pabourx mporpammax »
- «[Tono>xeHue o TeKyIeM KOHTPOJIE U IPOMEKYTOUHOM aTTeCTaIlK;.

4. I'eometpusi. Pabouas mporpamma k yuebuuky JI.C. Atanacsna u 1pyrux. 7-9 Kiacchor:
nocobue It yuurtesei oomeodpa3zoBaTenbHbIX yupexaenuii /B.®. byry3os. 2-e uzn, gopao. -
M.: IIpocsemienue, 2013.

MoacHnTenbHaAa 3anucKa.

[aHHas nporpamma NosIHOCTbIO OTPaXKaeT 6a30Bblil YPOBEHb NOATOTOBKM LWKO/IbHUKOB MO pasaenam
nporpammbl. OHa KOHKPETU3UPYET codepiKaHne Tem 06pa3oBaTe/IbHOro CTaHAapTa U AaeT NpMMepHoe
pacnpegeneHune yyebHbIX YacoB Mo pasgenam Kypca.

B xoze npenoaaBaHum reomeTpun, paboTbl Hag dopmupoBaHMem y yyamxes YY/, cneayet obpawatb
BHMMaHWe Ha To, YTobbl OHW OBNALEBANN YMEHMAMM 06LLEey4ebHOro XapaKTepa, pasHoo6pasHbIMM
cnocobamm peatenbHOCTU, NpuobpeTanm onbIt:

- NNaHWPOBAHUSA N OCYLLLECTB/IEHUS aNTOPUTMUYECKON AeATENIbHOCTU, BbIMOJIHEHMA 3a4aHHbIX U
KOHCTPYMPOBaHMA HOBbIX aITOPUTMOB;

- peleHuna pa3HoobPa3HbIX KNAacCcoB 3a4a4 U3 Pas3/iMuHbIX Pa3gesoB Kypca, B TOM Ync/e 3a4ay,
TpebytoLMx NONCKa U NYTU CNoCcob0B peLleHns;

- MCCﬂe,D,OBaTEHbCKOVI AeATeNbHOCTU, NOCTAHOBKU U d)OpMy/'IMpOBaHMﬂ HOBbIX 33434,
-r’PAaMOTHOTIO U3/10XKEHUNA CBOUX MbICNen B yCTHOﬁ N NUCbMEHHOM peyun;
- npoBeaeHnA AO0Ka3aTe/ibHbIX paccym,u,eHMﬁ;

- NOWCKa, CUCTeMaTU3aLUMn, aHaAn3a 1 Knaccupukaumm nHbopmaLmMm, UCNoib3oBaHMA PasHOOBPasHbIX
MHPOPMALMOHHBIX UCTOYHMKOB, BKAKOYASA y4ebHYI0 M CMPaBOYHYO INTEPATYPY, COBPEMEHHbIE
MHPOPMaLMOHHbBIE TEXHOIOTUM.

PaGouyass nporpaMMa OpMeHTHPOBAHA HA MCIIOJIb30BAHUE YY1eOHUKOB:

FeomeTtpma. 7 —9 Knacchl: yuebHUK ans obuieobpasosartenbHbix opraHusaumin / J1.C. AtaHacaH, B.®.
byty3os, C.b. Kagomues n ap./ M. : MNpocseuieHune, 2018.

MecTo npegmeTta B 6a3ucHom yue6Hom nnaHe



CornacHo PegepanbHoMy B6asnmcHoMy yuebHOMY NiaHy Ana 06pa3oBaTe/IbHbIX YYPEKAEHNM
Poccuiickoin Pepepaunmn oba3aTeNbHOMY U3YYEHNIO TEOMETPUN Ha 3Tane OCHOBHOro obLero
0b6pa3oBaHUA OTBOAUTCA HE MeHee 68 YacoB B rof M3 pacyeTa 2 yaca B Hegeso.

Henn u 3aga4n o0y4yeHus
OOyueHue MaTeMaTUKE B OCHOBHOM 1IIKOJIE HAIIPABJIEHO HA JOCTH)KEHUE CIIEIYIOIIUX LeJIeH:
B nanpaenenuu nuunocmuozo pazeumusn:

- pPa3BUTHE JIOTUYECKOTO M KPUTHUECKOTO MBILIUICHUS, KYJIBTYpPBl PEUYH, CHOCOOHOCTH K YMCTBEH-
HOMY 3KCIIEDUMEHTY;

- q)OpMI/IpOBaHI/IC Y yqaluxcs HHTCJ’IJ’IGKTy&J’IBHOﬁ YCCTHOCTH U O6’beKTI/IBHOCTI/I, CIIOCOOHOCTH K
MMPCOAO0JICHUIO MBICIIUTCIIbHBIX CTCPCOTUIIOB, BLITCKAIOIIUX U3 O6BI,I[CHHOFO OIIbITA:

- BOCIIMTAaHHUEC Ka4CCTB JIMYHOCTH, 06eCHe‘II/IBaI-OH_II/IX COLMUAJIBHYIO MO6I/IJ'IBHOCTB, CIIOCOOHOCTH
MMPUHHUMATL CAMOCTOATCIIbHBIC PCIICHMA,

- GopMMpPOBaHME KAYeCTB MbIlWNEHUA, HEOBXOAMMbIX 418 afanTauymn B COBPEMEHHOM UHPOpMa-
LMOHHOM obLuecTBe:

- pa3BMTUE MHTEPECA K MAaTEMATUYECKOMY TBOPYECTBY M MaTEMATUYECKMX CNOCOBHOCTEN.
2. B MmemanpedmemHomM HanpasneHuu:

- bopmupoBaHME NPeaCTaBNEHUIA O MaTEMATHKE KaK YacTu 06LLeYe10BEYECKOW Ky/IbTypbl, O 3Ha-
YMMOCTU MATEMATUKM B PAa3BUTUMN LIMBUIN3ALUN U COBPEMEHHOTO 06LLECTB];

- pa3BuTME NPEACTaB/EHNN O MaTeMaTUKE KaK GOpMe OMMCaHUA 1 MeToJ1e HOTaumA AeNCTBUTEIbHOCTMH,
CO34aHue yCA0BUiA Ana NpuobpeTeHna NepBoHaYaibHOro ONnMM MaTemMaTUYECKOro MOAEIMPOBAHUS;

- bopmupoBaHMe 06WMX CNOCOBOB MHTENNEKTYANIbHOW AEATENbHOCTU, XapaKTEPHbIX AN MaTEMaTUKMK U
ABNAIOLLMXCA OCHOBOM NO3HaBaTe/IbHOM KyNbTypbl, 3HAYMMOM N5 PA3/IMYHbIX chep YenoBeYeCcKoi
AeATeNbHOCTY.

3. B npedmemHoM HanpaesneHuu:

- OB/1lageHne mateMatn4eCKMMM 3HaHNAMU U YMEHNAMMU, HEO6XO,EI,VIMbIMVI Ana npoaonXeHua o6yquvm
B CTapLUEﬁ LKO/1€ NN UHBbIX O6Ll.l,€06pa3OBaTe}1beIX ydypexaeHunax, naydyeHmAa CMeXXHbiX AUNCUUNANH,
npumeHeHunA B I'IOBCE,CI,HEBHOVI HKU3HU;

- co3faHve dyHAameHTa AN PAa3BUTUS MATEMATUYECKUX CMNOCOBHOCTEN U MEXAaHU3MOB MbILLIEHWS,
bopmmMpyembIx MaTEMaTUYECKON AeATENbHOCTbIO.

B xoae n3ydyeHnA matepuana npegnonaraeTca 3akpenieHme n 0Tpa60TKa OCHOBHDbIX YMEHMVI M HaBbIKOB,
MX COBEPLLUEHCTBOBAHME, a TaKXKe CcMCTeMaTU3aumMa NOAYYEeHHbIX paHee 3HaHUW. Takum 06p330M,
pewarTca cneayrouime 3agadun:

- BB€geHne TepMmnMHONOTMN U 0Tpa6OTKa y4yeHuA ee rpaMoTHOIo NUCMNOJIb30BaHUA,



- pa3BUTME HABbIKOB M306ParKeHUA NAAHUMETPUYECKUX GUIYP U NPOCTENLLUX FTEOMETPUYECKUX
KOHUrypaumii;

- COBEpLUEHCTBOBaHME HaBbIKOB MPUMEHEHUA CBOMCTB reOMETPUYECKNX GUTYP KaK OMopbl MPU peLleHmm
3agav;

- d)OpMMpOBaHMe YMEeHNA A0Ka3blBaTb PABEHCTBO AaHHbIX TPEYIrOJIbHUKOB;
- 0Tpa6OTKa HaBbIKOB pelweHunA I'IpOCTEﬁLLIMX 3a4a4 Ha NOCTpOoeEHME C NOMOLLUBbIO UMPKYNA U ﬂMHeD’IKM;

- GopMMpPOBaHME YMEHUA L0Ka3blBaTb NAapanieIbHOCTb NPAMbIX C UCMO/1b30BaHNEM COOTBETCTBYHOLLMX
NPW3HaKOB, HAXO4MUTb PaBHbIe YT/bl MPY NapaanesbHbIX MPAMbIX, YTO HAXOAMT LUMPOKOE NMPUMEHEHME B
JaNbHeNLWeM Kypce reoOMeTpuu;

- pacWMpeHNe 3HAHNIA YHaLLMXCA O TPEYTOIbHUKaX.
MnaaHupyemblie pe3ynbraTtbl U3yyeHus yuebHoro npegmerta

M3yyeHne MaTemMaTUKM B OCHOBHOM LLIKO/IE A@eT BO3MOXHOCTb 06yYaloLMMcs AOCTUYb CAeayoLLmMX pe-
3yNbTaTOB:

1. B HanpaesneHuu AU4HOCMHO20 pa3eumus:

- YMeHMe ACHO, TOYHO, IPaMOTHO M31araTb CBOWM MbICAN B YCTHOW U MUCbMEHHOW pedn, MOHUMaTb CMbICA
MoCTaB/IeHHOW 33/4a4u, BbICTPanBaTb apryMmeHTaLmio, MpUBOAUTbL NPUMEPLI U KOHTPNPUMEPDI,

- KPUTUYHOCTb MbILLNEHUA, YyMEHWE Pacro3HaBaTb IOrTMUYECKN HEKOPPEKTHbIE BbICKa3blBaHWSA, OTAUYATb
rmnoTesy ot ¢akKTa;

-NpeAcTaBNeHME O MAaTEMATMYECKOM HayKe Kak chepe YesoBeyecKkoi 4eaTelbHOCTM, 3Tanax ee
pasBUTUA, O ee 3HAYMMOCTU AN1A PA3BUTUA LMBUAN3ALLUK;

- KPeaTMBHOCTb MbILLAEHNA, MHULMATMBA, HAXOAUMBOCTb, aKTUBHOCTb MNPU PELLEHUN MaTEMaTUYECKNX
3apav;

- YMEHME KOHTPO/IMPOBaTb MPOLLECC M pe3yabTaT y4ebHOoM maTemaTMYecKo AesTeNbHOCTY:

- CNOCOBHOCTb K SMOLMOHA/IbHOMY BOCMPUATUIO MaTeEMaTUYECKUX 0OBEKTOB, 33434, PeLLEeHWA,
paccyXaeHN.

2. B memanpedmemHOM HANpaesaeHuu:

- YMeHWe BMAETb MaTeEMaTUUYECKYIO 33434y B KOHTEKCTe NpobaeMHON cUTyaumn B 4pYrnx AUCUUNANHAX,
B OKPY)KaloLLEeN KU3HK;

- YMEHME Haxo4MTb B PA3/IMYHbIX MUCTOYHUKAX MHPOPMALMIO, HEODXOANMYIO AN peLleHuns
MaTemaTuyeckmx Nnpobaem, n NpeacTaBAATb ee B NOHATHOW GOpMe; NPUHUMATL pPeLLIeHMe B YCNOBUAX
HEeno/IHOM N U36bITOYHOM, TOUHOWN N BEPOATHOCTHOMN MHDOPMaLNWK;

- YMeHMWe NoHMMaTb W UCMO/b30BaTb MaTeMaTUUYECKME CPeACTBA HAarAAHOCTM (rpaduKn, guarpammebl,
TabAnLbl, CXEMbI U AP.) ANA UANOCTPALUU, MHTEPNPETALMM, apryMeHTaLUN:

- YMeHWe BblABUraTb rMNoTe3sbl NP pelweHnn yuebHbIX 3aga4d U NOHMMaTb He0BX04MMOCTb UX
NPOBEPKY;



- YMeHMe NPUMEHATb MHAYKTUBHbIE U AeAYKTUBHbIE CNOCODbI PacCy»KAeHWI, BUAETb pasandHble
cTpaTterMu peleHus 3aaau:

- MOHNMMaHWe CYyLWHOCTN aITOPUTMUNYECKUX I'Ipe,LI,I'IVICEHVIVI n ymeHume LI,GVICTBOBaTb B COOTBETCTBUU C
npeanoxeHHbIM aropPUTMOM;

- YMeHNe CaMOCTOATE/IbHO CTaBUTb LUENN, BbI6VIpaTb M CO034aBaTb a/ITOPUTMbI ONA peLIEeHNA y‘-le6HbIX
mMaTemMmaTnyeckmnx npo6neN\;

- YMeHWe N1aHNpPoBaTh U OCYLLECTBAATL AeATENbHOCTb, HanpaBAEHHYIO Ha pelleHune 3a4a4
NCCNea0BaTeNbCKOTO XapaKTepa;

- NepBoOHa4va/ibHble NpeacTaBieHUA 06 naeax n 0 MeToaax mateMaTukKn Kak 06 YHUBEpPCa/bHOM A3blKe
HAYKU U TEXHUKWN, O CpeacTBe MmoaeNnNpoBaHUA ABNEHUN U npoueccos.

3. B npedmemuas HanpaeneHuu:

npegMeTHbIM Pe3yAbTaToM U3yYeHUaA Kypca ABaAeTcA cGOPMUPOBAAMN OCTb CNEAYIOWMNX YMEHWNA:
- N0/Ib30BATbCA FEOMETPUYECKUM A3bIKOM A1 ONUCAHMA NPEAMETOB OKPYHKAIOLLEro MUpPa;

- pacno3HaBaTb reoOMeTpUYECKME GUrypbl, PasiMuyaTtb UX B3aMMHOE pPacno/ioXKeHWe:

- U306paxkatb reomeTpuyeckme GUrypbl: BbINOAHATL YEPTEXKN MO YCNOBUIO 3a4a4M: OCYLLECTBAATD
npeobpasoBaHus duryp:

- pacno3HaBaTb Ha YepTeXKax, MOAENAX U B OKpYrKatoLwei 0b6CcTaHOBKE OCHOBHbIE NMPOCTPAHCTBEHHbIE
Tena, usobparkaTtb UX;

-B I'IpOCTe[/JILUVIX CNy4aAaXx CTPOUTb cevYeHUA N Pa3BEPTKU NPOCTPAHCTBEHHbIX TeN,

- NPOBOANTL ONEpPaLMK Had BEKTOPaMM, BbIMUCAATL AJIMHY U KOOPAUHATLI BEKTOPA, YO MeXAay
BEKTOPaAMMU:

- BbIYUCTUTb 3HAYEHUS TEOMETPUYECKUX BENNYUNH (AAUNH, YIN0B, Nolagein, 06beMOB): B TOM YMcne: ans
yrnos ot 0 o 180" onpenenatb 3Ha4YE€HUA TPUTOHOMETPUYECKUX GYHKLUMI NO 3a43aHHBIM 3HAYEHUAM
YINI0B; HAXOAUTb 3HAYEHUA TPUTOHOMETPUYECKUX QYHKLMIA NO 3HAYEHWIO OAHOM U3 HUX. HAXOAUTb
CTOPOHbI, Yr/bl U BbIYUCAATL NOLIAAN TPEYTONbHUKOB, AJIMHBI TIOMAHbIX, AYT OKPYKHOCTU, NoWwanen
OCHOBHbIX reoOMeTpUYecKmx ¢puryp u euryp, CoOCTaBaeHHbIX U3 HUX:

- pewaTtb reomeTpmnyeckme 3agayvn, onmpaacb Ha N3y4eHHble CBOWCTBa ¢V|ryp M OTHOLUEHUN mexay
HUMWN, NpUMeHAA AONO/THUTE/IbHbIe MNOCTPOEHUA, anre6paneCKm71 n TpMI’OHOMeTpVI‘-IeCKMﬁ annapar,
npasuia CMMMETPUN:

- MPOBOAUTb AOKa3aTe/ibHble PaCcCyXaAeHUA NpU pelwleHnn 3a4a4, NCNoJsib3ya N3BECTHbIE TEOPEMDI,
O6H3py>KMBaﬂ BO3MOXHOCTU 014 UX NCMNOJIb30BaHUA,

-pewaTtb I'IpOCTEﬁLIJVIE nAaHNMMeTpuUdeCKkmne 3aaa4m B NpoCTpaHCTBE.

Ucnonb3zoeame npuobpemeHHble 3HAHUA U yMeHUsA 8 NpakmuYeckoii desmenbHocmu u
noecedHeeHoll #U3HU OnA:

- ONNCaHNA peasbHbIX CMTyaLI,Mﬁ Ha A3blKe reOMETPUMN,



- PacyeToB, BK/IOYAIOLWMX NpOCTeiLMe TPUTOHOMETPUYECKME GOPMYbI;
- peLueHnn reomeTpUYEecKnX 3a4a4 C UCMOb30BaHMEM TPUFOHOMETPUN;

- peLlleHnn NPaKTMYEeCKMX 33434, CBA3AHHbIX C HAXOXKAEHUEM reOMETPUYECKUX BEIMYMH (MCNOoNb3ys Npu
HEeobX04AMMOCTU CMPABOYHUKM U TEXHUYECKME CpeacTBa);

- MOCTPOEHMNN FrEOMETPUYECKUMU MHCTPYMEHTAMM (IMHENKA, YTONIbHUK, LMPKYb, TPAHCMOPTUP).

Pe3ynbTaTbl U3ydeHUsA npeameTa BAUAIOT Ha UTOTOBbIe Pe3ynbTaTbl 00yYEeHUA, KOTOPbIX A0MKHbI
[0CTUYb BCE yYallmecs, OKaHYMBatowWwume 7-9 Knaccbl, YTo ABAseTcA 06A3aTe/IbHbIM YCN0BUEM
NONIOXKUTENbHOM aTTecTaunm y4eHUKa 3a Kypc 7-9 Knaccos.

7 Knacc
Copep)KaHue obyueHusn
HauyanbHble NOHATUA U TeOpPeMbl FEOMETPUMN.

BO3HMKHOBEHME reomMeTpUM U3 NPaKTUKK. feomeTpurueckne Gpurypbl 1 Tena. PaBeHCTBO B reomMeTpum.
TouKa, NpsAMasn 1 NAOCKOCTb. [TOHATME O reOMEeTPUYECKOM MecTe ToueK. PacctoaHune. OTpesok, Nyu.
NomaHas. Yron. Mpamoit yron. OcTpble 1 Tynble yTabl. BepTUKanbHble U CMEXKHbIE Yrbl. BucceKkTpuca
yT/a u ee ceoicTea. MapannenbHble U nNepeceKkatowmecs npamole. MNepneHAMKYAAPHOCTb NPAMbIX.
Teopembl 0 NapanieNbHOCTU U NEPNEHAMKYAAPHOCTU NPAMbIX. CBOMCTBO cepeamHHOro
nepneHAMKynapa K oTpesky. NepneHaAnKYAAP U HAKNOHHAA K NPAMOI. MHOroyronbHUKK. OKpY»KHOCTb U

Kpyr.
TpeyronbHuUKM.

MpAMOYronbHble, OCTPOYrobHbIE W TYNOYro/ibHble TPEYroNbHUKK. BbicoTa, megunaHa, buccekTpuca.
PaBHob6eapeHHble Y PAaBHOCTOPOHHUE TPEYroNbHUKW; CBOMCTBA M NPU3HAKM paBHOGEeAPEHHOro
TpeyrosibHWKa. MpuU3HaKM paBeHCTBa TPeyroNbHUMKOB HepaBeHCTBO TpeyroabHMKa. Cymma yrios
TPeyrosibHWKa. BHeLHWe yTabl TPeYrosbHUKA. 3aBUCMMOCTb MEXAY BEMYMHAMM CTOPOH U YI10B
Tpeyro/bHUKa,

U3mepeHune reomeTpuyeckux BeJIMUNH.

[nvHa oTpeska. [lMHa 1OMaHOW, NePUMETP MHOTOYroNbHUKA. PaccTosHMe OT TOYKKU 40 NPAMOWN.
PaccTosiHMe mexay napannenbHbIMU NPAMbIMKU. BennuunHa ytna. MpagycHas mepa yTna.

nOCTpOEHMFl C NOMOLbIO UMNPKYNA U NMHeKn. OCHOBHbIe 3a4a4n Ha NoCTpoeHne: aeneHmne oTpeska no-
nosiam, NOCTpoeEHME TPEYroJZIbHMUKA NO TPEM CTOPOHAM, NOCTPOEHNE NepneHanKyApa K ﬂpﬂMOﬁ,
nocTpoeHune 6VICC€KTpMCbI.

TemaTtuueckoe niaHupoBaHne yuebHoro marepuana
7 xnacc

2 yaca B Hegeno Bcero 68 yacos



CopeprkaHua matepuana Konnuecrtso yacos

FnaBa |. HayanbHble reomeTpuyecKkue cseaeHus 10

MpAMasn 1 OTPE3OK.

Jlyy nyron.

CpaBHEHWEe OTPE3KOB U YIO0B.

MN3mepeHne oTpesKoB.

N3mepeHue yrnos.

AN IWIN|F

MepneHauKynapHble NpAmble.

PeweHwue 3agau.

RR (NP, (R~

KoHTponbHan paboTa Ne 1

[ER
~

Fnasa Il. TpeyronbHUKN.

MepBblii NPU3HAK PaBEHCTBA TPEYro/IbHUKOB.

MeamaHbl, BUCCEKTPMUCHI U BbICOTbI TPEYrO/IbHUKA

BTopoit 1 TpeTMin Npu3HaK paBeHCTBa TPEYrO/IbHUKOB.

Arlw|N |-

3a4ayum Ha NOCTpoeHue.

PeweHue 3agau

RWlw phbww

KoHTposibHas paboTa Ne 2

=
w

Fnasa lll. MapannenbHbie npamble.

1 | MNpu3HaKkK NapanaenbHOCTN ABYX NPAMbIX

2 | AKcmoma napannenibHbIX MPAMBbIX.

PeweHue 3agau

Rrlwiun|bd

KoHTposbHaa pabota Ne 3

Fnaea IV. CooTHOLWEHMA MeXXAaYy CTOPOHaAMU U 18
yrnamm TpeyrosibHuKa.

1 | Cymma yrnos TpeyronbHuMKa 2

w

2 | CoOTHOLWEHNA MeXay CTOPOHaMU U yriamu
TpeyrojbHuKa.

KoHTposbHana paboTa Ne 4

3 | MpAamoyrosibHble TPeyroibHUKN.

4 | MMocTpoeHue TpeyrosbHUKa No TPEM 3/1IEMEHTaM.

PeweHwue 3agau

Rlw|dD|R

KoHTponbHasa pabota Ne 5

MosTopeHue. PewweHune 3apau. 10

8 Knacc

Coaep:xanue o0yueHust

YeT1pipexyroJbHUKH. MHOTOYTOJIBHUK, BBITYKJIBIII MHOTOYTOJIBHUK, YETHIPEXYroabHUK. Cymma
YTJIOB BBIITYKJIOTO MHOTOYTI'OJIbHUKA. BricaHHbIe M OMCaHHbIE MHOTOYTOJIBHUKU. [IpaBuibHbIE
MHoroyroiasHUKH. [lapannenorpamM, ero cBoiictBa u npusHaku. [IpsaMoyronbHuK, pomo,
KBaJparT, UX CBOMCTBA U npu3Haku. Tpanenus. OceBas U HEHTpaIbHasl CHMMETPHUHU.

ILnomans. [Tordarue momanyu MEOroyroiapHuka. [lmomanu: npsMoyronbHuKa,
napajuiejorpaMmma, TpeyrojibHuKa, Tpanenun. Teopema [Tudaropa.

ITono6HbIe TpeyroabHukM. [TonoOHbIe TpeyroabHukH. [Tpu3Haku mogo0us TPeyroJbHUKOB.
[Ipumenenne moao0uMs K JOKa3aTENbCTBY TEOPEM U pelieHuto 3a1a4y. CHHYC KOCHHYC U
TAHI'€HC OCTPOTO yIja MPsIMOYTOJIBHOIO TPEYTOJILHUKA.

Oxkpy:kHOCTB. B3auMHOE pacrionoxeHne npsaMoi 1 okpykHocTH. KacaTtenbHas K OKpyKHOCTH,



€e CBOMCTBO U npusHak. [{eHTpanbHble U BIMCaHHbIE yIIIbl. UeThlpe 3aMedarebHble TOUKU
TpeyrojabHUKa. BrimcanHas v onvcaHHas OKpYKHOCTH.

TemaTnueckoe nnaHupoBaHue yue6Horo marepumana

2 yaca B Hegeno Bcero 68 yacos
Ypok CopepKaHue matepuana Konunuecrtso yacos
Ne
YpoKu BBOAHOro NOBTOPEHUA 2
FnasaV YeTbipexyroibHUKU 14
1 MHOroyronbHuKm 2
2 Mapannenorpamm u Tpaneuma 6
3 MpsamoyronbHUK. Pomb. KBagpar. 5
KoHTponbHana paboTa Ne 1 1
Fnasa Vi MNnowagb 14
1 Mnowanb MHOrOyroibHMKa 2
2 Mnowaab napannenorpamma, TpeyroabHUKa, 7
Tpaneuumn
3 Teopema Mudaropa 4
KoHTponbHan paboTa Ne2 1
Fnasa VIl Moao6Hble TpeyronbHUKKU 19
1 MponopumoHanbHble oTpeskn. OnpeaeneHme 2
NoA06HbIX TPEYro/NbHUKOB
2 Mpu3Haku Noaobua TpeyronbHMKOB. 5
KoHTponbHan pabota Ne 3 1
3 MpumeHeHWe noaobus TpeyronbHUKOB K 6
[0Ka3aTeIbCTBY TEOPEM U peLLeHMIo 3a4au
4 CooTHOLLEeHMA MeXay CTOPOHAMU U yraamum 4
NPAMOYT0/IbHOTO TPeyroabHUKa
KoHTponbHan paboTa Ne 4 1
Fnasa Vil OKpYKHOCTb 17
1 KacatenbHasa K OKPYKHOCTU 3
2 LleHTpanbHble U BMXCAHHbIE YIAbl 4
3 YeTbipe 3ameyaTenbHble TOYKU TPeyrosbHUKa 3




4 BrnvcaHHble Y ONMUCaHHbIE OKPYKHOCTK 6

KoHTposibHas paboTa Ne 5

MosTopeHune 2

9 Knacc
CopepiKaHue obyyeHun
BekTopbl. MeToa KoopAUHaT.

MoHATMe BeKTopa. PaBeHCTBO BEKTOPOB. CNOXEHME N BblUMTAHME BEKTOPOB. YMHOMXKEHME BEKTOPa Ha
yncno. PasnoxKeHne BeKTopa No ABYM HEKOIIMHEeapHbIM BeKTopam. KoopauHatel BekTopa. Mpocrenune
3a/a4M B KoopAMHaTax. YpaBHEHNE OKPYKHOCTU M NpAMON. MpruMeHeHne BEKTOPOB WU KOOPAMHAT K
pelieHunto 3aaau.

CooTHowWweHUsA mexay CTOpoHaMM U yriamMmum TpeyroJibHuKa. CKanﬂpHOE npou3iseaeHune BeKTopos.

CUMHYC, KOCMHYC M TaHTeHC yrna. TeopemMbl CUHYCOB M KOCUHYCOB. PelleHune TpeyronbHUKoB. CKanspHoe
npouv3BeAeHne BEKTOPOB M ero NpUMeHeHNe B reoMeTpUYEcKmnxX 3agayax.

[vHa OKPY>KHOCTU M naoWwaab Kpyra.

MpaBuabHblIE MHOTOYroNbHUKU. OKPYXKHOCTU: ONUCAHHAA OKOJ1I0 NPaBMIbHONO MHOMOYro/IbHUKA U
BNMCAHHAaA B Hero. [TocTpoeHmne NpaBuabHbIX MHOFOYroNbHUKOB. J/IHA OKPYXKHOCTU. [howaab Kpyra.

AsukeHuA

OTobparkeHne NNOCKOCTU Ha cebs. MoHATUA aBuMKeHMA. OceBas U LEeHTPaAbHAA CUMMETPUA.
MapannenbHbl nepeHoc. NoBopoT. HanoxeHnsa 1 aABuKeHUs.

TemaTnueckoe naaHupoBaHue yue6Horo matepuana

2 yaca B HeZEeAlO Bcero 68 yacos
CopepiaHue matepuana Konunuecrso yacos
MoBTOpeHue Kypca 8 Knacca 2
FnaBa IX. BeKTopbl. 12
1 | NMoHATHMe BeKTOpa. 2
2 | CnoxeHue un BblMMTAHME BEKTOPOB 4
3 | YMHOKeHWe BeEKTOpPaA Ha umcno. lNpnumeHeHne 4
BEKTOPOB K peLUeHMIo 3a4au
PeweHune 3apay 1
KoHTponbHana paboTa Ne 1
Fnasa X. Metop KoopAauHar. 10
1 | KoopgmHaTbl BEKTOpaA 2
2 | NpocTelwune 3a834M B KOOPANHATAX 3
3 | YpaBHeHMe OKPYKHOCTU U YpaBHEHME NPAMOA 3
PeweHune 3apay 1




KoHTposbHas paboTa Ne 2 1
Fnasa Xl. COOTHOLIEHUA MeX Ay CTOPOHAMMU U 14
yrnamm tpeyrosibHUMKa. CKanapHoe npoussegeHue

BEKTOpOB.

1 | CMHYC, KOCMHYC, TaHreHC yrna 3

2 | CooTHOLWEHMA MeXay CTOPOHAMM U yrnamu 6
TpeyroabHuKa.

3 | CkanapHoe npousBefeHne BEKTOPOB 3
PeweHwne 3apay 1
KoHTposibHas paboTa Ne 3 1
Fnasa XIl. AanHa OKPY»KHOCTU U NAOLWWAAb Kpyra 12

1 | NpaBuabHble MHOTOYrONbHUKN 4

2 | AnviHa OKpYXHOCTW M NaoLWaab Kpyra 4
PeweHne 3apay 3
KoHTposibHas paboTa Ne 4 1
Fnasa XIIl. ABuxkeHusa 10

1 | NoHATMe aBUXKeHUA 3

2 | MapannenbHblt NepPeHoC 1 NoBOPOT 3
PeweHue 3agau 3
KoHTposibHas paboTa Ne 5 1
MNoBTopeHue. PeweHue 3apau. 7
NToroBas KOHTpOJIbHas paboTa 1

CHCTCMHO'TQOPCTI/I‘!CCKI/IQ Pe3yJdbTaThbl

Paspen BopinyckHUK HAy4YUTCSH BbINYCKHUK NOAYYUT BO3MOXKHOCTb
HayumnTbcA
JJ1IeMEeHTbI - OnepupoBaTb Ha 6bazoBom - Orepuposams? MOHAMUAMU:
ypoBHe NOHATUAMM: MHOKECTBO, onpedesieHue, meopemd, aKCUOMA,
TEOpuNn 3/1EMEHT MHOKECTBa, MHOMECmeo, Xapakmepucmuxu

MHOKECTB ’
MAaTEMATHYECKOM

JIOTUKH

MOAMHOECTBO, MPUHAA/IEKHOCTb;
- 3a7,3aBaTb MHOXeCTBa
nepeyncieHnem nx 3NeMeHToB;
HaxoA4MTb NepeceyeHue,
obbeauHeHue, NOSMHOMECTBO B
NPOCTENLNX CUTYaLUAX;

- onepupoBaTb Ha 6a30BOM ypPOBHE
MOHATUAMM: OnpeaesneHue,
aKCcMOMa, Teopema,
[LOKa3aTe1bCTBO;

- NPUBOANTL MPUMEPBI U
KOHTpNpUMepb! 4Na
NOATBEPXKAEHMA CBOUX
BbICKa3blBaHWUN.

MHOXecmad, 3AemMeHm MHOXecmaa,
nycmoe, KOHe4YHoe U becKoHeYyHoe
MHOXECmMaE0, MOOMHOMECMEO,
MPUHAOAEHHOCMb, BKAIOYEHUE,
paseHcM8eo MHOMecms;

- U306paxame MHOMecmsa u
OMmHouwieHue MHOXecme ¢ MOMOWbHO
Kpyeoe 3linepa;

- onpeodensameo nNPUHAOAEHHOCMb
anemMeHMa MHoxcecmay, 06 be0UHEHUIO
U nepeceyeHuUI0 MHOXEeCcms;

30008aMb MHOX(ECME0 C MOMOW|bIO
nepeyvucseHus 31emMeHmMos, C108eCHO20
OMNUCAHUSA;

1 351ech u manee — pacno3HaBaTh KOHKPETHBIE PMMEPbI OOLIMX TOHATHI 110 XapaKTePHbIM MPU3HAKAM, BBIIOJIHSAThH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEUIIMMY CBOMCTBAMU IIOHATUN, KOHKPETU3UPOBATh IPUMEPAMHU

0oO0IIHEe TTOHSATHS.

2 3IICCB " JaJ€€ — 3HATh ONIPEACICHUC ITIOHATHA, YMETD IMOSACHATH €T0 CMBICJI, YMETh UCITIOJIB30BATh IIOHATHE U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymﬂeﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a4a4.




B noecedHesHOli 3 uU3HU U npu
u3sy4yeHuu Opyaux npedmemoas:
MCNoab30BaTh rpaduryeckoe
npeacraBneHne MHOXKeCTB A
ONUCaHMA peasibHbIX NPOLLECCoB U
SIBNIEHUN, NPU peLLeHnr 3a4ay
APYruX y4ebHbix

- onepuposame MOHAMUAMU:
8bICKA3bIBAHUE, UCMUHHOCMb U
/I0OHCHOCMb 8bICKA3bIBAHUSA, OMPUYAHUE
8bICKA3bI8AHUL, onepayuu Hao
8bICKA3bIBAHUAMU: U, UAU, HE,
YC108HbIE 8bICKA3bIBAHUSA
(umnauxkayuu);

- CMPOUMb 8bICKA3bIBAHUA, OMPUUAHUSA
8bICKA3bIBAHUL.

B noecedHeeHOii #U3HU u npu
u3sy4yeHuu Opyaux npeomemoas:

- CMpPoOUMb YernoYku yMO3aKAtoYeHUl
Ha OCHOB8E UCMOo/b308aHUA NMPABU
/102UKU;

- UCr0aMb3080Mb MHOXECMEA,
onepayuu ¢ MHOXecmsamu, ux
epaghuyeckoe npedcmasneHue 05
OMUCAHUSA PeasbHbIX MPOoyeccos u
AsneHull.

Yucna

- OnepupoBsaTb Ha 6a30BOM ypOBHe
NMOHATUAMM: HATypasbHOE YNCAO,
Lenoe Y1csio, 0bbIKHOBEHHaAA
Apobb, aecaATMYHan Apobb,
CMellaHHas apobb, paumoHanbHoe
4yncno, apnuPmeTUHecKmin
KBagpaTHbIM KOPeHb;

- UCNO/Ib30BaTb CBOMCTBA YMCEN U
npasuia 4encTBnNn Npu
BbIMOJIHEHUWN BbIYUCAEHUN;

- UCNO/b30BaTb MNPU3HAKK
AenvMmoctTn Ha 2, 5, 3,9, 10 npu
BbIMOJIHEHUWN BbIYUCAEHUIA U
peLIeHUN HECNIOXKHbIX 3a4aY;

- BbIMOJIHATb OKPYraeHue
PaLMOHaNbHbIX YMCeN B
COOTBETCTBMM C NPaBUIaMK;

- OLLEHMBATb 3HAYEHNE KBAAPaATHOTO
KOPHA M3 NOJIOXKNTENbHOIO L,es10ro
yncna;

- pacnosHaBaTb paLMOHaNbHbIE U
MppaLMOHaibHble YNCNa;

- CpaBHMBATb YUCAA.

B noecedHeeHOIi #U3HU u npu
usy4yeHuu opyaux npeomemoas:

- OLeHNBATb Pe3y/bTaTbl
BbIYMCIEHUI NPU pelleHnmn
NpaKkTUYeCcKMX 3a4ay;

- BbINO/IHATb CPAaBHEHWE Yncen B
peanbHbIX CUTYyaLMAX;

- COCTaBAATb YUCOBbIE BbIPAXKEHMUSA
npu peleHnn NPaKTUYECKUX 3aau
M 33434 U3 Apyrux y4ebHbix
npeAMEeTOB.

- Onepuposame nOHAMUAMU:
MHOMEeCcmeo HAMypPasibHbIX Yuces,
MHOM(EeCme0 Yesbix Yuces, MHOXECmso
PAUUOHANBHBIX Yuces,
UppPAYUOHAAbHOE YUCI0, KBAOPAMHbIU
KOpeHb, MHOXecmeo
delicmeumesnbHbix Yuces,
2eomempuyeckas UHmepnpemayus
HaMypanbHeIX, Yesnbix, PAUUOHANbHBIX,
delicmeumernbHbix yuces;

- MOHUMAaMb U 06BACHAMb CMbICA
MO3UYUOHHOU 3anucu HaMypasnbHO20
yucna;

- 8bIMOSIHAMb BbIYUC/AEHUS, 8 MOM
Yucsne ¢ Ucnonb3osaHuem npuemos
PAUUOHANbHBIX 8blYUCAEHUL;

- 8bIMOAHAMb OKpYy2rieHUe
PAUUOHANBHBIX Yucesn ¢ 3a0aHHOU
moyYHoCMbo;

- CpasHUBAMb PAYUOHA/bHbIE U
UppayUOHasbHbIE YUCAa;
npedcmasnams payuoHanbHOE YUCIO0 8
sude decssmuy4Hol dpobu
yrnopsadoyusame Yucaa, 3anUcaHHole 8
sude 06bIkHOBEHHOU U decamu4Holi
dpobu;

- Haxo0umoe HO/L u HOK 4ucen u
ucrnoanb308ameo UX rnpu peweHuu 3a0ay.
B noscedHesHoli #U3HU U npu
usy4vyeHuu opyaux npeomemoas:

- MPUMeHAMb NPasua NPUBGAUIEHHbIX
sblyucsaeHuli npu pewleHUU
MpaKmMuYecKux 3a0a4 U peweHuu 3a0a4
Opyaux yyebHoix npedmemos;




- 8bIMOIHAMb CPABHEHUE Pe3ysibmamos
sblyucsaeHuli Npu peweHUU
NpakmMuYecKux 3a0a4, 8 Mom yucne
npubauXeHHbIX 8blyucaeHul;

- COCMasaAAmMs U oUyeHU8ams Yucsao8bie
8bIPAXHCEHUA NMPU peweHuu
npaKkmu4eckux 3a0a4 u 3a0a4 u3
Opyaux yyebHbix npedmemos;
30MUCbIBAMb U OKPY2/1amb YUC/08ble
3HAYeHUA PeasnbHbIX 8enUYUH C
UCnonb3o8aHuUem pasHbIX cUucmem
usmepeHus.

TO)KI[CCTBEHHLIG

npeodpa3oBaHusi

- BbInONHATL HECNOXKHbIE
npeobpasoBaHUs 4/1A BbIYNCAEHUA
3HAYEHWUI YNCNOBBIX BbIPAXKEHUN,
COAEpPIKALLMX CTENEHM C
HaTypa/ibHbIM NMOKa3aTenem,
CTEMEHMU C LLeNbIM OTPULATEIbHBIM
rokasatenem;

- BbIMOJIHATb HECNOXKHbIE
npeobpasoBaHus LLesbIX
BbIPaYKeHUM: pacKpblBaTb CKOOKY,
npuBoAMTb NOAOOHbIE Claraemble;
MCNoNb30BaTb GOpPMYybl
COKPALLEHHOIO YMHOXEHMA
(kBaApaT cymmel, KBagpaT
Pa3HOCTK, PA3HOCTb KBAAPATOB)
ON1A YNPOLLLEHMA BblYMCAEHUN
3HaAYeHWI BblpaxKeHUN;

- BbINO/IHATb HEC/IOXKHbIE
npeobpasoBaHMA APO6HO-
JIMHENHbIX BblpaXeHU u
BbIPAXXEHUI C KBAaAPATHbIMM
KOpPHAMMW.

B noBcegHEBHOMW }KU3HU U NpU
M3y4yeHUM apyrux npeamerToB:

- MOHMMaTb CMbIC/1 3aNMCK YMCNa B
CTaH4apTHOM BUAE;

- onepupoBaTb Ha 6a30BOM ypoBHE
NMOHATUEM «CTAHAAPTHAsA 3anNucb
yncna».

- Onepuposame NoOHAMUAMU cmerneHu
C HAMYPAAbHLIM NoKazamesnem,
cmereHu ¢ yessiM ompuyamesbHbIM
rnoKasamesnem;

- 8bIMOAHAMb NPeobpa3o8aHUA yesbix
sblpaxeHuli: delicmaus ¢
00HOYEHAMU (CAOHCEHUE, 8bIYUMAHUE,
YMHOMceHue), delicmsus ¢
MHO204Y1eHaMU (croxeHue,
8blMUMAHUe, yMHOM(eHUe);

- 8bIMOIHAMb PA3/IOHEHUE
MHO0204/1eH08 Ha MHOX(UMEeNU 0OHUM
U3 crnocobos: sbiHeceHue 3a CKOBKY,
2pynnuposKa, Ucnosns63o8aHue opmyn
COKPAWEeHHO20 YMHOM(EeHUS,;

- 8bI0e1IMb K8AOpPam cymmei U
pa3Hocmu 0OHOYNEHOS;
PACKAadsl8amb Ha MHOXCUMeENU
K8adpamHsbili mpexyseH;

- 8bIMOAHAMS NPeobpa3osaHuUs
sbipaxceHuli, co0epraujux cmeneHu ¢
yesbiMu ompuyamesbHeIMU
MoKasamenamu, nepexooums om
3anucu 8 gude cmerieHu ¢ Uesbim
ompuyamesibHbIM NoKazamesnem K
3anucu 8 sude dpobu;

- 8bIMOAHAMSb Npeobpa3osaHus
OpOobHO-PAUUOHAbHbIX 8bIPaMHEeHUU:
coKkpaweHue Opobell, npusedeHue
anzebpau4vecKux dpobeli K obwemy
3HaOMeHamento, CrI0HEeHUe,
YMHOMceHUe, OeneHue anzebpauyvyecKux
dpobeli, sozsedeHue anzebpauvecKkoli
Opobu 8 HAMYPAbHYIO U Uenyro
ompuyamesnbHyto cmerneHb;

- 8bIMOHAMb NMPEobpa3zo8aHUSA
sblpaxeHull, codeprauwux
K8adpamHbie KOpHU;

- 8bl0enIAMb K8AOPAM CyMmel UAU
pa3Hocmu 08y4seHa 8 8biPAHEHUSAX,
cooepiauux K8adpPamHole KOPHU;




8bIM0AHAMb MPeobpa3oeaHus
sbipaxceHuli, cooeprcauyux mooyso.
B noecedHeeHOii #U3HU u npu
u3sy4yeHuu Opyaux npeomemoas:
8bIMOAHAMb NMPeobPA308aHUA U
delicmeus ¢ Yucaamu, 3anUCaHHbIMU 8
cmaHOapmHom suode;

8bIMOAHAMb MMPeobpa3zoeaHus
anzebpaudeckux sbipaxceHuli npu
peweHuu 3a0ay4 opyaux y4ebHbix
npeomemos.

YpaBHeHus u

HepaBeHCTBa

- OnepunpoBaTb Ha 6a30BOM YpPOBHe
NMOHATUAMM: PAaBEHCTBO, YNC/IOBOE
paBEeHCTBO, YPaBHEHWE, KOPEHb
YPaBHEHMUS, peLleHne ypaBHEHUA,
4YMCNOBOE HEPABEHCTBO,
HepaBeHCTBO, peLleHne
HepaBeHCTBa;

- NPOBEpPATb CNpaBeANIMBOCTb
YMCNOBbIX PABEHCTB U HEPABEHCTB;
- pelaTb IMHENHble HepaBeHCTBa U
HEeCNOXKHble HEPaBEHCTBA,
CBOAALLMECA K IMHENHDbIM;

- peLwaTb CUCTEMbI HECIOMKHbIX
JIMHENHbIX YPaBHEHUM, HEPABEHCTB;
NpoBepATb, ABNAETCA N faHHOe
YMUCNO peLleHNEM YpPaBHEHUS
(HepaBeHcTBa);

- pewwaTb KBaApaTHble ypaBHEHUA
no popmysie KOpHEen KBaapPaTHOro
YpPaBHEHUS;

- n306paxkaTb peLleHna HepaBeHCTB
N NX CUCTEM Ha YMC/IOBOM NPAMON.
B noBcegHEBHOM }KU3HU U NpU
M3y4yeHUM apyrux npeamerToB:

- COCTaBAATb U peLlaTb INHelHble
YPaBHEHWSs NpU peLlleHnn 3a4aY,
BO3HMKAIOLWMX B APYTUX y4eOHbIX
npegmeTax.

- Onepuposams MOHAMUAMU:
ypasHeHue, HepageHCmMao, KOPeHb
YpasHeHuUs, peweHue HepaseHcmaa,
pPaBHOCUsbHbIE ypasHeHUS, 061acmeb
onpedesieHUs ypasHeHUs
(HepaseHcmea, cucmemsi ypasHeHUl
unu HepaseHcms);

- pewams sAuHeliHble ypasHeHUs U
YPAaBHeHUs, c800UMbIE K IUHEUHbIM C
MTOMOUW[bIO MOHOECMBEeHHbIX
npeobpazosaruli;

- pewams K8aOpamHble ypasHeHUA U
YpasHeHUsA, CBOOUMbIE K KBAOPAMHbIM
C MOMOUWbIO MOXOECMBEHHbIX
npeobpazosaruli;

pewame 0pobHo-nuHeliHble
YpPaBHeHUs;

- pewams npocmeliwue
UppPayUOHasbHbIE ypasHeHUsA suda

Ji(x)=a, \/f(x):\/g(x);

pewiams ypasHeHuUs suda Xn =a;

- pewams ypasHeHUs crnocobom
Pa3/10MHCEeHUA HO MHOXUMeAU U 3aMeHbl
nepemeHHoU;

- UCroaMb308aMb Memod UHMepPsanos
0114 peuwieHuUs yesnbix U OpobHo-
PAUUOHANbHBIX HEpag8eHCmMs;

- pewams nuHeliHble ypasHeHUs U
HepaseHcmaa ¢ napamempamu;

- pewams HecsoxHble KeadpamHeole
YpasHeHUA C napamempom;

- pewams Hecs0xHble cucmemsl
AUHelHbIX ypasHeHul ¢ napamempamu;
- pewams Hec/10XHble YyPasHEHUSA 8
yesnblx Yucaax.

B noecedHeeHOIi #U3HU U npu
u3sy4yeHuu Opyaux npeomemoas:

- cOCMasnAmMe U pewams sAuHeliHole U
K8adpamHsie ypasHeHUs, ypasHeHUs, K
HUM c800AwUeCs, cucmembl NUHELHbIX




ypaeHeHull, HepaseHcms npu peweHuu
3a0a4 Opyaux yuyebHbix npedmemos;

- 8bIMOAHAMb OUYEHKY npasdonodobus
pe3yabmamos, Moay4aemoix npu
peweHuU auHeliHbIX U K8AOPAMHbIX
ypasHeHull u cucmem sAuHelHbIx
ypasHeHuli u HepageHcme npu
peweHuu 3a0a4 opyaux y4yebHbix
npeomemos;

- 8bI6UPAMb coomeemcmeyroujue
YPABHeHUs, HepaseHCcmaa Uau ux
cucmemeol 0418 cCOCMaAsseHUs
mamemamuyeckoli modenu 3a0aHHOU
peansHol cumyayuu uau npuKknaoHol
3a0ayu;

- yMemb UHmMeprnpemuposameo
Mos1yYeHHsIl Npu peweHuU ypasHeHUs,
HepaseHCM8a usau cucmemsi
pe3ysibmam 8 KOHMeKcme 3a0aHHoU
peansHol cumyayuu uau npuKkaaoHoli
3a0a4u.

DYHKUUM

- HaxoauTb 3HayeHne dyHKLMU No
3alaHHOMY 3HAYEHUIO apryMeHTa;
- HAXOANTb 3HAaYEeHWe aprymeHTa no
3ajaHHOMY 3HAYeHUIO GYHKLMMU B
HECNOMXKHbIX CUTYaLUMSAX;

- oNpeaensaTb NONOXKEHME TOUKM MO
ee KoopAMHaTam, KoopAMHaTbI
TOYKM NO €€ NOJIOKEHUIO Ha
KOOPAMHATHOM NNOCKOCTY;

- No rpadmKy HaxoauTb 061acTb
onpeaeneHunn, MHOXecTBO
3HAYEHUM, HYIN PYHKUUK,
NPOMEKYTKM 3HAKOMOCTOAHCTBA,
NPOMEKYTKM BO3paCcTaHMA U
ybbiBaHMA, Hanbobluee u
HaMMmeHbLlee 3HaYeHnn GyHKLMUK;
- CTPOUTb rpaduK NHENHOM
dyHKUMK;

- NPOBEPATb, ABAAETCA N AAHHbIN
rpadumk rpadMKom 3agaHHOM
byHKUMK (NnHelHOM,
KBaZpaTU4YHOM, 06paTHO
NPOMNOPLMOHANBbHOCTH);
-onpeaenaTb NPUBANKEHHbIE
3HAYEeHMA KOOPAMHAT TOYKM
nepeceyeHma rpadpuKos GYHKLNIA;
-onepupoBaTb Ha 6asoBOM ypOBHe
NOHATUAMM: NOCNEA0BATENBHOCT,
apudmeTryeckasn nporpeccus,
reomeTpuyecKan nporpeccus;

- peLaTb 3343a4M Ha NpPorpeccuu, B
KOTOPbIX OTBET MOKET HbITb

- Onepuposame NOHAMUAMU:
hYHKYUOHA/IbHAA 308UCUMOCTMb,
yHKYUS, epaduk pyHKYuUU, crocobol
3a0aHuA hyHKYUU, ap2ymeHm u
3Ha4yeHue ¢yHKyuU, ob6aacme
onpedeneHus U MHOXecmaso 3Ha4yeHuli
PYHKUUU, HYAU pyHKUUU, MPOMENCYMKU
3HAKOMOCMOAHCMBd, MOHOMOHHOCMb
(PyHKYUU, YemHOCMb/He4emHocmeo
yHKYuUU;

- cmpoumes 2paghuku nuHeliHod,
keadpamuyHol ¢pyHKyul, obpamHol
nponopyuoHansHocmu, hyHKYuUU 8uda:

, Yy =~Ix,y=3%x,

y_a+x+b
y =[x/

Ha npumepe KeadpamuyHoli (pyHKYuUU,
ucnonb3osams npeobpasosaHuUs
epaguKa pyHKYuu y=f(x) ona
nocmpoeHus 2pagpuxkos pyHKYul

y =af (kx+b)+c/

- COCMasAAMe ypasHeHuUs npamod rno
300aHHbIM ycnosuam: npoxoosuwel
yepe3 08e MOYKU C 3a0AHHbIMU
KoopduHamamu, npoxoosuwel Yyepes
OaHHY MOYKY U napasnesnsHol
daHHol npamodli;

- uccnedosame hyHKYUIO 10 ee
e2paguKy;

- HaX00UMb MHOXEeCcmaeo 3Ha4YeHud,
HyAU, MPOMeXCYmKuU




Nnosly4eH HernocpeacTBeHHbIM
nogcyeTom 6e3 npMmeHeHus
dopmyn.

B noBcegHEBHOM }KU3HU U NpU
M3yYyeHUM gpyrux npeameros:

- UCMO/1b30BaTb rPaduKM peanbHbIX
NPOL,ECcCcoB 1 3aBUCMMOCTEN ANs
onpeaeneHns ux CBOMCTB
(HanbonbluMe M HaumeHbLLne
3HAYEHUS, NPOMEIKYTKMU
BO3pacTaHua U ybbiBaHWUsA, obnactm
NONOMKUTENbHbIX U OTPULLATENBHbIX
3HAYEeHUI U T.N.);

- UICNONb30BaTb CBOMCTBA IMHENHOM
bYHKLMK 1 ee rpaduK npu
peleHnn 3a4a4 U3 Apyrux y4ebHbix
npeameTos

3HOKOMOCMOAHCMBAd, MOHOMOHHOCMU
KeadpamuyHoU ¢hyHKYUU;

- onepuposamse MOHAMUAMU:
nocsnedosamesibHOCM®b,
apugpmemuyeckasn npoapeccus,
2eoMmempuyecKas rnpo2peccus;

- pewams 3a0a4u Ha
apugpmemuyeckyro U 2eomempuyecKyro
npozpeccuro.

B noecedHeeHOii #U3HU u npu
u3sy4yeHuu Opyaux npeomemoas:

- UAICMPUPOBaAMb C MOMOUWbIO
2pahuKa peasbHy 308UCUMOCMb UAU
MPOYECC Mo UX XapaKmepucmuKam,

- ucrnossL308ams cgolicmea u epagux
KeadpamuyHoli hyHKYUU npu peweHuu
3a0ay4 u3 Opyaux y4ebHbix npedmemos.

CraTucTuka u
Teopus

BEPOSATHOCTEH

- UmeTb npeacrasneHmne o
CTaTUCTUYECKMX XapaKTePUCTUKaX,
BEPOATHOCTU C/ly4aitHOro cobbiTusA,
KOMOWHATOpPHbIX 3aJa4ax;

- pewartb npocreiwne
KOMOWHATOpPHbIE 334341 METOA0M
NPSMOro 1 opraHM3o0BaHHOro
nepebopa;

- NPeACTaBNATb AaHHbIE B BUAE
Tabnuu, guarpamm, rpadpuKos;
yuTatb MHPopMauMio,
npeacTaBAeHHYO B BUAe Tabauupl,
anarpammsl, rpaduka;

- onpeaensite OCHOBHBIC
CTaTUCTUYECKUE
XapAKTEPUCTUKH YHUCIOBBIX
HabopOB;

- OLEHNBATb BEPOATHOCTb COObITUA
B MPOCTEMLUMX CyYasnX;

- UMEeTb NpecTaBleHNE O POIN
3aKOHa 60/bLIMX YMCeN B MACCOBbIX
ABNEHUSAX.

B noBcegHEBHOM }KU3HU U NpU
M3yuyeHUM gpyrux npeamerTos:

- OLLEHMBATb KOJIMYECTBO
BO3MOXHbIX BApMaHTOB METOA0M
nepebopa;

- UMEeTb NpecTaBleHNE O POIU
NPaKTUYECKN [OCTOBEPHbIX U
Ma/I0BEPOATHbIX COOLITUIA;

- CpaBHMBATb OCHOBHBIE
CTAaTUCTUYECKHUE
XapaKTEPUCTUKHU, TIOJTYYCHHBIE B
MpOLECCe PEMICHUS TPUKIIATHON
3aJ1a4d, U3YYEHUS PEaIbHOTO

- Onepuposame nNOHAMUAMU:
cmosbuameie U Kpy2o8bie OUazpammel,
mabuybl OaHHbIX, CpedHee
apugpmemuyeckoe, MeduaHa,
Haubonblwee U HauMeHblee 3HaYeHUs
8bI6OPKU, pa3max 8bibopKu, ducrepcus
U cmaHOapmHoe OMKAOHEHUE,
cnyyaliHaa usmeH4u8oCcmo;

- U38/71€Kamo UHgopmayuro,
npeocmasieHHy0 6 mabauyax, Ha
ouazpammax, epagukax;

- cocmaename mabauybl, CMpPouMsb
duaz2pammel U 2paguKu Ha OCHoge
OGHHbIX;

- ornepuposamse MOHAMUAMU:
Ghakmopuan yucaa, nepecmaHosKu u
coyemaHus, mpeyaosbHUK lackans;

- NpUMeHAMb NPasuso npoussedeHus
npu peweHuUu KoMbUHAMOopPHbIX 300aY;
onepuposamse MNOHAMUAMU: CAy4aliHbll
onbim, cny4yaliHbili 8b160p, UCbiIMAHue,
anemeHMapHoe cay4aiiHoe cobbimue
(ucxod), Knaccuyeckoe onpedeneHue
sepoamHocmu cay4aliHo2o cobbimus,
onepayuu Hao cay4aliHeimu
cobbimuamu;

- npedcmasnams UHGHOPMAYUIO C
nomouwbro Kpyzos 3linepa;

- pewams 300a4uU HA 8blYUCAEHUE
8epoAamMHocmu ¢ nodcyemom
Kosuyecmea eapuaHmos ¢ MomMouw,bro
KOMOUHOMOPUKLU.

B noecedHeeHOIi #U3HU u npu
u3sy4yeHuu Opyaux npeomemoas:

- U38/7€Kame, UHmMepnpemuposams u




SIBJICHUS;

- OLUEHMBATbL BEPOATHOCTb
peanbHbIX COBLITUIN U ABNEHUI B
HEC/IOXKHbIX CUTYaLUSAX.

npeobpaszosbieams UHGOPMay U,
npeocmasieHHy0 6 mabiuyax, Ha
ouazpammax, epagpuxax,
ompadcanwyro c8oUCM8ad u
XapakxmepucmuKku peaibHblx
npoyeccos u A61eHUll;

- onipedenams cmamucmuyecKue
XapakmepucmuKu 86160pOK Mo
mabauyam, 0uaepamMmmam, 2paguKam,
8bIM0MAHAMb CPABHEHUE 8
3a8ucuUMocmu om yesnu peweHus
3a0ayu;

- OUeHUBaMb 8EPOAMHOCMb PedasibHbIX
cobbimuli u asneHud.

TexkcToBbIC

3aJgaun

- PelaTb HEC/IOXKHbIE CIOXKETHbIE
3aZ1la4M pa3HbIX TUMOB Ha BCe
apuomeTUyecKkmne oencTeus;

- CTPOUTbL MOAENb YCI0BUA 334a4M
(B BMAE TabnKnLbl, CXeMbI, PUCYHKA
WAW ypaBHEHWA), B KOTOPOW AaHbl
3HAYeHMA 4BYX M3 Tpex
B3aMMOCBA3aHHbIX BEANYMH, C
LeNblo NOUCKA peLleHns 3a4auum;

- OCYLLEeCTB/IATL CNOCOH NOUCKa
peLeHuns 3a4a4m, B KOTOPOM
paccy»KaeHue CTPoUTCA OT YC0BUSA
K TpeboBaHM1IO UK OT TpeboBaHMA
K YCNOBMIO;

- COCTaBAATb N/1aH peLleHnn
3ajauu;

BblAENATb 3TaMbl peleHnn 3a4auu;
- MHTEpPNpPeTUpPoBaThb
BbIYUCUTE/IbHbIE PE3ybTaThbl B
3aZiaye, UCCea0BaTb NOJlyYeHHoe
pelleHune 3a4auu;

- 3HaTb pPas/inymMe cKopocTen
06beKTa B cToAYeN BoAE, NPOTMB
TEYEHMA U NO TEYEHUIO PEKY;
pewaTb 334341 Ha HaxoXKaeHue
4acTW YMC/IA M YMCa NO ero YacTu;
- peLwaTb 3343a4M PasHbIX TMNOB (Ha
paboTy, Ha MOKYMKK, Ha ABUKEHMUE),
CBA3bIBAIOLLMX TPU BESIUYMHDI,
BbIAENATb 3TU BEIMUYUHDI U
OTHOLUEHMA MEXAY HUMU;

- HAXOAMTb NPOLLEHT OT YMCAa,
YMCNO MO NPOLLEHTY OT Hero,
Haxo4MTb NPOLEHTHOE CHUXKEHME
WAW NPOLEHTHOE MNOBbIWEHME
BE/INYUHDI;

- pellaTb HeCNIOXKHble IorndecKkume
3a/a4M MEeTO0M PaCCyKAEHUIA.

- Pewuams npocmele U CAI0XHbIE 3a0a4u
PA3HbIX MUMN08, 0 MAKM e 3a0a4u
nosbiweHHol mpyoHocmu;

- UCM01b3080Mb PA3HbIE KPAMKUE
3anucuU KaK Mmooesiu meKcmos CIOHCHbIX
3a0a4 0419 NOCMpPoeHuUs Nouckosoli
cXembl U peweHus 3a0ay;

- pa3zau4ame Mmooesnb mexkcma u
modesb pewieHUs 3a0a4u,
KOHCmpyuposame K 00Hol modenu
peweHus HecnoxHoli 3a0a4u pasHele
moodesiu meKcma 3a0ayu;

- 3HaMb U npumeHamsb 0ba crnocoba
noucka peweHus 3a0a4 (om
mpeb0oB8aHUSA K yCa08UIO U oM yC/108UA
K mpebosaHu0);

- M0Oenupo8ameo paccy#oeHus npu
MOUCKe peweHusa 3a0a4 ¢ MOMOWbIO
epag-cxemol;

- 8bI0ea1IMb 5Marnel peweHus 3a0a4u U
cooepxcaHue Kax0o2o amanda;

- ymemo 8b16UpamMb 0NMUMAsbHbI
mMemoo0 peweHusa 300a4u U 0CO3HA8AMb
eblbop memoda, paccmampusame
paszau4Hsie memoosbl, HAX00UMb
pasHble pewieHus 3a0a4u, ecau
B803MOXM(CHO;

- OHAAU3UPOBAMb 3aMpPYOHEHUS Npu
peweHuu 3a0a4;

8bIMOAHAMb PA3AUYHbIE
npeobpaszosaHus npeodnoxceHHol
3a0a4U, KOHCMPYUPOBAMb HOBbIE
3a00a4u U3 0aHHoU, 8 MoMm yucne
obpamHele;

- UHMepnpemuposameo
8bI4UC/AUMEsIbHbIE Pe3yAbmamel 8
3a0a4e, uccned/osams nosy4eHHoe
peweHue 3a0a4u;




B noBcegHEBHOMW }KU3HU U NpU
M3y4YeHUM pyrux npeameToB:
- BblABUraTb rMnoTesbl 0
BO3MOXHbIX NpeAenbHbIX
3HaYeHMAX UCKOMbIX B 3a4a4e
BE/IMYMH (aenaTb NPUKMAKY).

- OHAAU3UPOBAMb 8CEBO3MOM(HbIE
cumyayuu 83aUMHO20 PacnosnoXeHus
dsyx 06beKMo8 U U3mMeHeHue ux
XAPAKMepuCmuK npu CO8MeCmHOM
dsuxceHuUU (ckopocms, spems,
paccmosHue) npu peuwleHuUU 3a0a4 Ha
dsuxceHuUe 08yx 06beKMos Kak 8
O0O0HOM, MQAK U 8 MPOMUBOMOIOHHbIX
HanpasneHusx;

- uccnedo8ameo 8Ce803MOMCHbIE
cumyayuu rnpu peweHuu 3a0a4 Ha
dsuxceHue o peke, paccMampusams
pa3Hble cucmemsl omcyema;

- pewame pa3zHoobpasHblie 3a0a4u «Ha
yacmu», pewams U 060cHO8bIBAMb
c8oe peuwieHue 3a0ay (8b10eaamb
MamemMamuyeckyto oCHo8y) Ha
HaxoxcdeHue Yacmu Yucsaa U 4ucaa no
€20 YaCmu Ha OCHOBe KOHKPEMmMHo20
cmbicsa Opobu;

- 0C03HABAMb U 06BACHAMb
udeHmMu4YHocmeo 30004 PA3HbIX MUTOS,
CB843b18AIOWUX MPU 8EAUYUHbI (HA
pabomy, Ha NOKyMnKu, Ha 08uMceHuUe),
8bI0en1AMb 3Mu 8esUYUHbI U
OMHOWEHUS MeXOy HUMU, NMpUMeHImMb
Ux rpu peweHuu 3a0ay,
KOHCmpyuposame cobcmeeHHble 3a0a4
YKA3AHHbIX MUMoe;

- 8/100emb OCHOBHbIMU Memodamu
peweHuUs 3a0a4 Ha CMecu, Cr/iasbl,
KOHUeHmpayuu;

- pewameo 3a0a4uU Ha NPoyeHMeol, 8
MOoMm Yucsie, CAIOHCHbIE NMPOYEHMbI C
060CHOBAHUEM, UCM0b3YA PA3HbIE
crnocobui;

- pewame s102u4YecKkue 3a0a4u
pa3HbLIMU criocobamu, 8 mom 4ucre, ¢
dsymsa 6aokamu u ¢ mpems 6aokamu
OaHHbIX C MToMowbio mabauu;

- pewams 3a0a4u Mo KOMOUHAMOpPUKe
U meopuu sepossmHocmeli Ha ocHose
UCrosb308aHUA U3yYeHHbIX Memooos U
0b60CHOBbIBAMb peuleHue;

- pewams HeC/0MHble 3a0a4u no
mamemamuyeckoli cmamucmuke;

- 08/100emb OCHOBHbIMU Memodamu
peweHUs CIoXemHbIx 3a0ay:
apupmemuyeckull, anzebpaudeckud,
nepebop eapuaHmMos,
eeomempuyeckuli, epaguyeckul,
MPUMEHAMb UX 8 HOBbIX MO CPABHEHUIO
C U3YYEeHHbIMU CUMyauusXx.

B noecedHeeHOIi #U3HU U npu




usy4vyeHuu opyaux npeomemoas:
-8bl0e19Ms npu peweHuu 3a0a4
Xapakmepucmuku paccmampusaemoli
8 3a0ay4e cumyayuu, omsauYHsle om
peasbHbix (Me, om Komopbix
abcmpazuposanucs),
KOHCMpyuposams Hosble cumyayuu ¢
y4emom amux XapaKkmepucmux, 8
yacmHocmu, npu peweHuu 3a0a4 Ha
KOHUeHmpayuu, y4umsisadms
naomHdocme sewjecmsa;

- pewams U KOHCMpyuposame 3a0a4u
Ha 0CHOBE PACCMOMPEHUSA PeasibHbIX
cumyayuli, 8 Komopsix He mpebyemcs
MOYHbIl 8bI4UCAUMESbHBI
pe3ynbmam;

pewams 3a0a4u Ha 08UXEHUE MO0 PeKe,
paccmampusas pasHole cucmemsl
omcyema.

FeOMeTpI/IIICCKI/Ie -OnepupoBaTtb Ha 6a30BOM ypoBHe | - Onepupo8ame NOHAMUAMU
NMOHATUAMMU FTEOMETPUYECKNX PUTYP; | 2eomempuvecKux guayp;
(])l/ll“ypbl N3B/JIEKaTb MHOOPMaLUIO O - U38/1€eKamo, UHMepnpemuposams u
reomeTpuyeckmx purypax, npeobpazosbieams UHGPOPMAYUIO O
NpeACTaBAEHHYIO HA YepTeXKax B 2eomempuyeckux gpuzypax,
ABHOM BUAE; npedcmassieHHYI0 Ha Yepmexcax;
- NPUMEHSATb 1A PeLLeHns 3a4au - NpuMeHAMb 2eomempuyeckue pakmel
reomeTpuyeckme akTbl, ecnu 0017 peweHus 300a4, 8 mom 4ucsie,
YCNOBUA UX NPUMEHEHMUA 3afaHbl B | Mpednona2arouiux HECKO/IbKO Wazo8
ABHOMN popme; peweHus;
- pewwaTb 334a4M Ha HAaXoXAaeHWNe - (hopmynuposame 8 npocmeliwux
reoMeTpPUYECKUX BESIMHYUH MO cny4asx ceolicmaa U nNpuU3HaKu guayp;
obpasuam uam anropuTmam. - 00Ka3bI8aAMb 2e0Mempu4yecKue
B noBceAHEBHO }KU3HU U NpU ymeepmoeHus;
M3y4yeHUM apyrux npeamerToB: - 821a0emb cmaHOapmMHoli
- UCMO/1Ib30BaATb CBOMCTBA Knaaccugukayueli naockux gpuayp
reomeTpuyeckux puryp ans (mpeyaonbHUKO8 U
peLIeHUs TUMNOBbIX 333y, Yemsbipexy20/1bHUKO8).
BO3HMKAIOLWMX B CUTYaLMAX B noecedHeeHOIi ¥U3HU U npu
NoBCeAHEBHOM M3HMU, 3334 u3sy4yeHuu Opyaux npeomemoas:
NPaKTUYECKOro CoAepKaHus. - ucrionb3osams ceolicmsa
2eomempuyeckux guzyp 014 peweHus
3a0a4 NPaKmMuyecko20 xapakxmepa u
3a0a4 U3 CMENCHIX OUCYUNTIUH.
OTHOLICHUSA - OnepupoBatb Ha 6a3oBom ypoBHe | - Onepuposames MOHAMUAMU:

MOHATUAMM: PABEHCTBO PUryp,
paBHble GUTYypbl, PABEHCTBO
TPEYrosbHWKOB, NapaniebHOCTb
NpAMbIX, NePNeHANKYNAPHOCTb
NPAMBbIX, YIAbl MEXAY NPAMbIMY,
nepneHAnKyNap, HakAoHHas,
npoeKkums.

paseHcmeo uzyp, pasHele uypsi,
paseHCMBo mpey20/16HUKOS,
napanaenbHoCMeo MpPAMBbIX,
nepneHOUKyAAPHOCMb MPAMbIX, yasibl
Mexoy nNpAMbIMU, neprneHOUKY AP,
HAKAOHHAA, Npoekyus, nodobue guayp,
nodobHble pueypsi, N0O06HbIe




B noBcegHEBHOM XXU3HU U NpU
M3y4yeHUU APYrux NpesmMeToB:

- UICNONb30BaTb OTHOLWEHUA A7
peLlleHns NPocTerWnX 3a4ay,
BO3HMKAIOLWMX B PEA/IbHOM KU3HMU.

mpeyaonbHUKU;
- npumeHAMb meopemy daneca u
meopemy 0 rPoropyYUOHANbHbLIX
ompesKax npu peweHuu 3a0ay;

- Xapakmepu308amb 83aUMHOE
pacnonoxceHue npamoli u
OKpyHHOCMU, 08yX OKpyHHocmed.
B noecedHeeHOIi #U3HU U npu
u3sy4yeHuu Opyaux npeomemoas:

- UCM0s16308aMb OMHOWeEHUS 0115
peweHus 30004, 803HUKAIOWUX 8
peansHOU HU3HU.

HN3mepenus: u

- BbINO/HATL U3MepeHue A/MH,
PaCCTOAHUI, BEJIMYNH YI/I0B, C

- Onepuposams rnpedcmasaeHUaMU O
0nuHe, naowadu, obveme Kax

BBIYHUCJICHUSA MNOMOLLbI MHCTPYMEHTOB ANA sesu4yuHamu
N3MepeHuin 4 IVNH U YI/0B; - MpumeHames meopemy lNugazopa,
- NPUMEHATb popmy /bl nepumeTpa, | hopmyssl naow,adu, obvema npu
naowaau u obbema, naowaam peweHuU MHo20Wazoeblix 3a0ay, 8
NOBEPXHOCTU OTAE/bHbIX Komopbix He 8ce OaHHbIe
MHOTOrPaHHMKOB Mpw npedcmassieHsl A6HO, @ mpebyrom
BbIYMCNEHUAX, KOTAa BCE AaHHble sblyucneHull, onepuposams bosnee
MMeloTCA B YCI0BUU; WUPOKUM Kosudecmeom ¢hopmyn
- NpUMeHATb Teopemy Mudaropa, 0nuHesl, Naow,adu, ob6vema, 8bl4UCAAMb
6a30Bble TPUrOHOMETPUYECKUE XapakmepucmuKu KoMbuHayuli gpuzyp
COOTHOLLEHUS ANA BblYUCNEHUS (okpyxHoCcmeli U MHO20Y20/1bHUKOB8)
OJIMH, PacCTOSHWUI, Naowanen B 8bI4YUCAAMb PACCMOAHUS MeX Oy
NPOCTEMNLLMX CAyYanX. Guaypamu, npumeHsImMeo
B noBcegHEBHOM }KU3HU U NpU mpuz2oHomempuyeckue gopmynbl 014
M3yuyeHUM gpyrux npeamerTos: sbl4ucneHuli 8 6onee CA0MCHbIX
- BbIYMCNATb PACCTOAHUSA Ha CAy4Yanx, NposoouMsb 8bI4UCAEHUSA HA
MECTHOCTU B CTaHAAPTHbIX OCHOBe pasHosenuKocmu u
CUTyaumsx, naowaaun B NPOCTENILUNX | paBHOCOCMAB/AEHHOCMU;
cny4yasx, npumeHaTb Gopmysibl B -npo8oouMs nNpocmele 8bI4UCAEHUS Ha
NPOCTEMLLINX CUTYaLUAX B 06BbEeMHbIX menax;
noBceaHEBHOM KU3HW. - hopmynuposame 3a0ayu Ha
sblyucaeHue 0auH, naowadel u
0b6vemos u pewame ux.
B noscedHeB8HOU #U3HU U npu
u3sy4yeHuu Opyaux npeomemoas:
- MPoB0OUMb 8bIYUC/EHUSA HA
mecmHocmu;
- IpUMeHAMb hopMysbl nNpu
8bIYUCAEHUAX 8 CMEXHbIX y4ebHbIX
npedmemax, 8 oKpyraroujeli
delicmesumesnsbHocmu.
Fe0MeTpI/I‘leCKI/Ie - U306parkaTb TMNOBbIE NJIOCKUE - Usobpaxcame 2eomempuyvecKue
durypbl U GUrypbl B NpoCcTpaHCTBe ¢huzypbl N0 mekcmosomy u
IMMOCTPOCHUA OT PYKU M C MOMOLLLBbIO CUMBO/IbHOMY OMNUCAHUK,

MHCTPYMEHTOB.
B noBcegHEBHOM ¥XU3HU U NpU
M3yYyeHUU APYrux NpeameToB:

- c80600HO onepuposams
YepmexHbIMU UHCMPYMeHmMamu 8
HeC/0MCHbIX CAYYasnX,




-BbIMONHATL NpoCTeLlme
NOCTPOEHUA Ha MEeCTHOCTH,
HeobxoaMmble B peasibHOM KU3HM.

8bIMOHAMb MOCMPOEHUSA
mpey20s1bHUKO8, MPUMEHAMb
omoesibHble MemoObl MOCMpoeHul
YupKynem u auHelikol u nposooums
npocmeliwue uccnedo8aHUSA Yucna
peweHul;

- U3obpaxams munoesie NaocKue
¢huzypel U 06beMHbIe mesa ¢ MOMOUWbIO
npocmeliwux KOMMNbIOMEPHbIX
UHCMpPYyMeHmMoa.

B noecedHeeHOIi #U3HU u npu
usy4yeHuu opyaux npeomemoas:

- 8bIMOAHAMb Npocmeliwue
nocmpoeHuss Ha MecmHocmu,
Heobxodumeble 8 peasibHOU HU3HU;

- OUeHUBaMb pasmepbl PEasibHbIX
06BbEKMO8 OKPYyHaouwe2o mupa.

FeomeTpuueckue |- CTpouTb PpUrypy, CUMMETPUYHYIO | - Onepuposame MOHAMUEM 08UMCEHUSA
npe05p33OBaHMﬂ AaHHOW purype oTHOCUTENBHO OCU | U NpeobpazosaHus nodobus, 871a0emeo
N TOYKW. npuemamu rnocmpoeHus guayp ¢
B noBcegHEBHOMW }KU3HU U NpU ucrnonb3osaHUem osuxceHuli u
M3y4yeHUU apyrux npeamerToB: npeobpaszosaruli nooobus,
- pacrno3HaBaTb ABUNKEHUE MpUMeHAMb Nosy4YeHHble 3HaGHUSA U
06BEKTOB B OKPYHKAIOLLEM MUPE; onbim MocmpoeHuli 8 CMeXCHbIX
pacno3sHaBaTb CUMMETPUYHbIE npeomemax U 8 peanbHbiX CUMyayuax
bUrypbl B OKpy»KaloLwem mupe OKpyH(aroujezo mupa;
- cmpoums ¢ueypy, no0obHyro 0aHHoU,
nose308amecs ceolicmeamu nooobus
0nsa 0bocHosaHus ceolicme gpuayp;
- IpumeHamMs ceolicmea osuxceHuli 011
nposedeHus npocmeliwiux
obocHoeaHuli ceolicme guayp.
B noecedHeeHOli #u3HU u npu
u3sy4yeHuu Opyaux npeomemoas:
- npumeHAmMs ceolicmea dsuxceHull u
npumeHAmMs nodobue 0519 nocmpoeHuli
u 8blqucneHud.
BeKTOpLI " -OnepupoBaTtb Ha 6a30BOM ypoBHe | - Onepupo8ame MOHAMUAMU 8EKMOP,

KOOPAMHATHI HA

IIJIOCKOCTH

MOHATUAMM BEKTOP, CYMMA
BEKTOPOB, NPOM3BEAEHNE BEKTOPA
Ha YNCN0, KOOPAMHATBI Ha
NNOCKOCTH;

- onpeaensaTe NPUBANKEHHO
KOOPZMHATbI TOYKM MO ee
N306parKeHnto Ha KOOPAMHATHOM
NNIOCKOCTU.

B noBcegHEBHOM }KU3HU U NpU
M3yYyeHUU APYyrux npeameToB:

- UICMONb30BaTb BEKTOPbI ANA
pelleHna NPoCTeNWNX 3a4a4 Ha
onpeaeneHne CKopocTu

CYyMMa, pa3HoCMb 8€KMopos,
npoussedeHue 8eKMopa HA YUCAO, Y201
Mex0y 6eKMopamMu, CKanapHoe
npoussedeHue 6eKMopos,
KOOpOUHaMbI HA MA0CKOCMU,
KOOpOUHamMbl 8eKMOpa;

- 8bIMOAHAMb Oelicmeus Hao
B8EKMOPAMU (CrI0HEHUE, 8bIYUMAHUE,
YMHOM(EeHUEe Hd YUC/0), 8bI4UCAAMb
cKanapHoe npoussedeHue,
onpedename 8 npocmeliwux cay4aax
Y20/ Mext0y 8eKMopamu, 8bIMoAHAMb
pa3noxceHue 8eKmopad Ha




OTHOCUTENIbHOTIO ABUXEHWA.

cocmasnaouiue, NpuMeHamo
Mos1y4yeHHble 3HaHUA 8 (hU3UKe,
nosab3osamsca (popmysoli eblyucaeHuA
PACCMOAHUA MEXOY MOYKAMU M0
U38eCMHbIM KOOPOUHAMam,
ucrnonb308ameo ypasHeHuA guayp 01a
peweHus 3a0a4;

- MPUMeHAMb 8eKMopbl U KOOPOUHAM®bI
0718 peweHUA 2eomempuyecKux 3a0a4
Ha sblYUCAeHUE 071UH, y2/108.

B noecedHeeHOii #U3HU U npu
usy4yeHuu opyaux npeomemoas:

- UCroaMb308aMb MOHAMUSA 8eKMOPO8 U
KoopOuHam 04 peweHus 3a0a4 rno
¢usuke, 2eoepaghuu u opyaum y4yebHbIM
npeomemanm.

I/ICTOpHﬂ - OnucbiBaTb OTAE/bHbIE -Xapakmepu3zosameo 6K100
BblgatoLmMeca pesyabTaThl, 8b10AIOUWUXCA MAMEeMamuKo8 8
MaTEeMaTHUKH noay4yeHHble B Xo4e pa3BUTMA passumue mamemamuKu U UHbIX
MATEMATMKKN KaK HayKu; Hay4Hbix obnacmel;
- 3HaTb NPUMEPbI MAaTEMATUYECKUX | - MTOHUMAMb POsb MAMEMAMUKU 8
OTKPbITUIA M UX aBTOPOB, B CBA3N C passumuu Poccuu.
0TeYeCcTBEHHOM U BCEMUPHOIA
ncTopue;
- MOHMMATb POJiIb MAaTEMATHKN B
pa3Butum Poccuu.
MeTtoabl - BbibupaTb noaxoaaLmnit - Ucnonb3ya usyyeHHole Memoobl,
N3yYeHHbIN MeToA, ANA peLleHns nposodume 0oKazamesibCMeo,
MaTEMAaTUKH N3y4YeHHbIX TUMOB MATEMATUYECKUX | BbIMOAHAMb OMPOBEPHEHUE;

3ajay;
- MpuBOANTL NPUMEPBI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B OKpY)KaloLwen 4eiCcTBUTENbHOCTH
M NpoM3BeSEeHUAX NCKYCCTBA

- 8bI6UPAMb U3YyYeHHble Memoobl U Ux
KombuHauuu 018 peweHus
mamemamu4ecKkux 3a0ay;

- UCroab308aMb MamMemMmamu4ecKkue
3HAHUA 0418 ONUCAHUSA
3aKoHoMepHocmeli 8 oKpyxcarowel
delicmsumesnbHOCMU U rpou3eeoeHusAx
uckyccmea;

- npumeHAmMs npocmeliwue
npozpammHsie cpedcmeaa u
5/1eKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemel npu peweHuu
mamemamu4eckux 3a0ay.
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