IIpunoxenne Ne K OCHOBHOM
00pa3oBaTEIbHON MPOTPaMMBI OCHOBHOTO O0IIIET0 00pa3oBaHus

MynununanbHoe OrIKeTHOE 001Ie00pa3oBaTenbHoe yupexaenue Cpenass o0meoopa3oBaTeabHas MKoJa
uMenu Pyctema Ab3anoBa c.AJIKMHO-2 MyHUIIMNAIBHOTO paiioHa YummuHckuii paiton Pecniy6nuku bamkoproctan

PACCMOTPEHO U ITPUHATO COI'JTACOBAHO YTBEPXJIAIO
Ha 3aceganuu [IIMO 3am. nupekrTopa no YBP Hupexrop COIII c. Ankuno-2
IIp. Nel ot «___ »aBrycra 2018 r.
PykoBonurens MO FOnpamesa 3.0. barpmmaa M.T.
Bucnory3zosa /[.A.
« __ »aprycra 2018r. [Tp. Ne 332 ot «31» aBrycta 2018 r.

PabGouasi nporpamma y4eOHOro npeamera
«MaremaTuka»
OCHOBHOT'0 001Ier0 00pa3oBaHMs
Cpok peanuzanuu -5 jaeT

PaGouas mporpamma pa3zpaboTaHa Ha OCHOBE: OCHOBHOM 00pa30BaTEeNbHOW MPOTpaMMbl OCHOBHOTO obmiero oOpazoBanus COILL
c.AnkuHo-2, aBTopckoii mporpammbl A.I'. Mepansik, B.b. ITononckuii, M.C. Sxup, E.B. byuko (Maremaruka: mporpammsbi: 5-9
kiaccel A.I'. Mep3msak, B.b. Tlomonckuit, M.C. Skup, E.B. bynko /. — M.: Benrana-I'pad, 2017) u aBTopckoit mporpammsel B.®.
byty3oB (I'eometpusi. Pabouast mporpamma k yaeounuky JI.C. Atanacsnaa u apyrux. 7-9 kmaccel. - M.: [IpocBemenue, 2017).

CocraButens: Akymiko Hatanss BuktopoBHa, yuntens matemaTuku Boiciieit kareropun COII c. AnkuHo-2

2018



1. Ilnanupyemble pe3yJbTaThl OCBOCHHUSI Y1eOHOI0 NpeaAMeTa

B cootBercTBuM ¢ yueOHbIM manoM COLL c. AnkuHO — 2 Ha 3Tane OCHOBHOTO 00IIero o0pa3oBaHus U3ydeHue yaeOHoro npeamera «MaremaTukay
BeZleTCs ¢ 5 1o 9 Kiacchl B 00beMe MSTH YacoB B HEAETIO, B TEUEHUE KaXKJ0T0 roja o0ydeHusi, Bcero 870 4acoB, U3 HUX B IMATOM Kilacce «MaremaTtuka» 5
9acoB B HEJENIO, BCcero 175 dacoB, B MIECTOM KJlacce — 5 4acoB B HeJelto, Bcero 175 gacoB. B cenpMoM kitacce — 3 waca B HEIETIO 10 «AJredpe», BCero
105 yacoB u «I'eomeTpusi» - 2 yaca B Hezento, Bcero 70 yacoB. B BockMoM kitacce «Anredpay - 3 yaca B Hezeno, Bcero 105 yaca u «I'eomerpusi» - 2 yaca B
Henento, Bcero 70 yacoB. B neBsarom kiacce «Anredpa» - 3 yaca B Heneno, Bcero 102 yaca, «['eomerpust» - 2 yaca, Bcero 68 4acos.

Jlannasi pabodasi mporpaMma OpHEHTHUPOBAaHA HA yJalIuxcs 5-9 KIIacCOB M pean3yeTcsi Ha OCHOBE MPOrPaMMBI TI0 KypCy MaTeMaTHKu 5—9 Ki1accos,
paspabortanHoii A.I'. Mep3snskom, B.b. TlomoHckmM, COOTBETCTBYeT ydeOHHMKaM «Marematuka» aius 5-6 kimaccoB, «Anrebpa» mis 7-9 kiaccoB
oOpazoBatenbHbIX yupexaenuit /A.I. Mep3msk, B.b. [lomonckuii, M.C. Skup, E.B. Byniko. — M.: Benrana-I"pad, 2016-2018 rr. 1 aBTOpCcKO# Mporpammsl
no reomerpun B.®. Byry3oBa k yueOHuky ['eomerpus. 7-9 knaccel: yueO. mist obOuieodpazosat. yupexaenuit/[JI.C. Aranacsn, B.®. byryszos, C.b.
Kanowmries u ap.]. — M.: TIpocsernienne, 2016-2017rr.

B pesymbraTe OcBOeHHsS Kypca MaTeMaTHKH MPOrpaMMa IMO3BOJISIET JOOUTHCS CIEAYIONIMX Pe3yIbTaTOB OCBOCHHS 00pa30oBaTEIILHOM MPOrpaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHMUS:
JINYHOCTHBIE Pe3yJIbTATHI:
1) BociiTaHne pOCCUMCKON TpakIaHCKON MIEHTUYHOCTH: MAaTPUOTH3MA, yBakeHUs1 K OTeuecTBy, OCO3HAHME BKJIa/1a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOI HAYKH;
2) OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMXCS K CaMOPa3BUTHUIO W caMOOOpa30BaHHIO Ha OCHOBE MOTHMBALIUU K
00Yy4YECHHIO U TTO3HAHUIO;
3) OCOo3HaHHBIM BHIOOP M TIOCTPOCHHUE MAIBHEHINEH WHIMBUIYaJIbHOW TpaeKTOpUU o0O0pa3oBaHus Ha 0a3e OPHUEHTUPOBKM B MHpe npodeccuii u
podecCHoHAbHBIX MPEINOYTEHUI ¢ YIETOM YCTONYMBBIX MO3HABATEIbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMHUPOBAHUS YBAXKUTEIHHOTO OTHOIIECHUS K
TPYIY, Pa3BUTHUE OIBITA YYACTHsI B COLUATBHO 3HAYMMOM TPY/E;
4) yMeHHEe KOHTPOJIUPOBATH MPOIIECC U PE3yNIbTaT yueOHOM U MaTeMaTUUECKOH e TeIbHOCTH;
5) KPUTHYHOCTH MBIIIJICHHS], HHUIIUATHBA, HAXOJUUBOCTh, AKTUBHOCTD IPH PEIICHUH MAaTEMaTHUYECKUX 3a/1a4.

OO0beKT OleHKH JMYHOCTHBIX Pe3yJbTaTOB: CHOPMUPOBAHHOCTH YHUBEPCAIBHBIX Y4E€OHBIX IEHCTBUM, BKIIOYAEMBIX B CIEAYIOUINE TPU OCHOBHBIX
6moka: 1) chopMUPOBAaHHOCTh OCHOB TPXKIAHCKOW HMJIEHTUYHOCTH JUYHOCTH; 2) TOTOBHOCTh K NEpeXoay K caMoo0pa30BaHHIO Ha OCHOBE Y4eOHO-
MO3HABATEIbHOW MOTHUBAIlMM, B TOM YHCJIE€ TOTOBHOCTh K BBIOOpY HampaBieHHs NpoduibHOro o0pa3zoBaHus; 3) cHopMHPOBAHHOCTH COIHAIBHBIX
KOMITIETEHIINH, BKJIIOYasi [IEHHOCTHO-CMBICIIOBbIE YCTAHOBKM U MOPAJIbHBIE HOPMBI, OTIBIT COIMAILHBIX U MEKJIMYHOCTHBIX OTHOIICHHI, MPABOCO3HAHUE.
Pe3ynbTarthl JIMYHOCTHBIX MJOCTHKEHHMI HE BBIHOCATCS HA HTOTOBYIO OIICHKY OOYYalOIIUXCs, SIBISIIOTCS TNPEIMETOM OICHKH 3(PPEeKTHBHOCTH
BOCITUTATENEHO-00pa30BATENILHOM IEATEIHHOCTH IIKOJIBI.

MeranpeamMeTHble pe3yJabTaThl:



1)
2)
3)
4)
5)
6)
7)

8)
9)

YMEHHE CaMOCTOSATENIBHO OIPENEIIATh LEJIM CBOEro OOydeHUus, CTaBUTh U (OPMYNIHUpOBaTh Ui ce0s HOBBIC 3a7a4d B yuéOe U MO3HABATEIIBHOM
JEATENbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH II0O3HABATEILHOM ACITEIIBHOCTH;

YMEHHUE CaMOCTOSITENIFHO IUIAHUPOBATh ITyTH AOCTIDKEHUS IIEJiei, B TOM YHCJe ajlbTepHATUBHBIC, OCOZHAHHO BbIOMpaTh Hanboiee 3¢ PeKTHBHBIC
CrocoOBI penIeHns y9eOHBIX U TO3HABATEIBHBIX 33/1a4;

YMEHUE COOTHOCHUTH CBOM JEHCTBHS C INIAHUPYEMBIMH PE3YJIBTATAMH, OCYIIECTBIISTH KOHTPOJb CBOEH ACSATEIBHOCTH B IPOLECCE JAOCTHKEHUS
pe3yibTaTa, ONpeaeaTh CocoObl AEUCTBUN B paMKax MPEJIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUHU C
M3MEHSIOIIENUCS CUTyaluen;

YMEHHE OLIEHUBATh MIPABUIBHOCTD BHIIOJIHEHUS Y4eOHOH 3a/1a4i, COOCTBEHHbBIE BO3MOYKHOCTH €€ PEIICHUS;

BJIaJICHHE OCHOBAMU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHS PEIICHUH U OCYIIECTBIEHHS] OCO3HAHHOTO BbIOOpa B y4eOHOM M MO3HABATENIbHOM
NEeSATENBHOCTH;

YMEHHE OIpeNeNsTh MOHATHUS, CO3/1aBaTh O0OOOIIEHMs, YCTaHABIMBATh AHAJIOTMH, KIACCU(PHUIMPOBATh, CAMOCTOATEIBHO BBIOMpPATh OCHOBAHUS U
KpUTEpUHU JUIs KilacCU(UKALINN;

YMEHHE yCTaHaBJIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCyXJACHUE, YMO3aKiIoueHne (MHAYKTUBHOE, AEIYKTUBHOE U IO
aHAJIOTUH) U JIe1aTh BHIBOJIBI;

CMBICJIOBOE YTEHUE;

yYMEHHE OPraHu30BbIBaTh yue€OHOE COTPYTHHYECTBO M COBMECTHYIO AEATEIbHOCTh C YUUTENEM M CBEPCTHHKaMH; padoTaTh MHIAMBUAYAJIBHO U B
rpylIe: HaxoAWTh o0Ilee pelleHHe W paspeliaTb KOH(QIMKTHI HA OCHOBE COIJIACOBAaHMS MO3MLIMA M Yyd€Ta HHTEpEcoB; (OpMYIHpPOBATh,
apryMEHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHe OCO3HAHHO HWCIOJIb30BaTh PEUEBbIC CPEACTBA B COOTBETCTBUU C 3ajadcii KOMMYHHMKAIMH JJISl BBIPAKCHUS CBOUX UYYBCTB, MBICICH H

MOTPEOHOCTEH; TITITAHUPOBAHUS M PETYIISAIIMN CBOCH JEATEILHOCTH; BIIAJCHIUE YCTHONW U TUCBMEHHON PEeUbi0, MOHOJIOTHYECKON KOHTEKCTHON PEYbIO;

11) pa3BuTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIh30BaHUSA HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TexHoJoruit (1anee MKT— kommneTeHIum);
12) dopmupoBaHue U pa3BUTHE KOJOTHUECKOTO MBIIUICHHS, YMEHHE TIPUMEHSTh €r0 B MI03HABATEIbHON, KOMMYHUKATHBHOM, COIMATLHOM MPAKTHKE |

npodeccruoHalbHON OPUEHTALINH.

13) IEpBOHAYAJIBHBIC IPCACTAaBJICHUS 00 nacax u 0 METoaax MaT€MaTHUKH KakK 00 YHUBEPCAJIIBHOM A3BIKEC HAYKU U TEXHUKH, O CPEACTBE MOJACIUPOBAHHA

SIBJICHUH U IIponecCoB;

14) ymeHue BUIETh MaTEMAaTHYCCKYIO 3a/1auy B KOHTEKCTE MPOOIEMHOM CUTYAIlUK B APYTUX AUCIMIUIMHAX, B OKPYKAIOIICH KHU3HU;
15) yMeHHe HaXOIUTh B Pa3IMYHBIX MCTOYHHKAX HH(OpMAIHMiO, HEOOXOMUMYIO ISl PEUICHHS MaTeMaTHYECKUX MpoOJieM, M MpPEACTaBIATh €€ B

MOHATHOU (hopMe, MPUHUMATh PEIICHHE B YCIOBUSX HEMOJHOM WU U30BITOYHOM, TOUHOM WUJTM BEPOSTHOCTHON HH(OPMALINK;

16) YMCHUC IIOHUMATL W HUCIHOJIB30BATb MATCMATHYCCKHUEC CPEACTBA HAIAIHOCTH (Fpa(i)I/IKI/I, Ta6J'II/II_U:I, CXCMBI H ,Z[p) AJ1 WJUIFOCTpaluu,

HHTCpHIpCTAlluH, apryMCHTALINH,

17) YMCHUC BbIABUI'ATb TUIIOTE3LI ITPU PCHICHUU 3a/1a4u, IOHUMATh HCO6XO,I[I/IMOCTB HX IIPOBCPKH;
18) MMOHUMAaHHEC CYIIHOCTU AJITOPUTMHUYCCKUX Hpe,Z[HI/IcaHI/Iﬁ U YMCHUC JIENICTBOBATh B COOTBETCTBUH C MMPEIIOKCHHBIM AJITOPUTMOM.

MeTanpeaMeTHBIMH pe3ylibTaTaMU U3ydeHUs Kypca «MareMaTukay sBisercsa GopMupoBaHUE YHUBEpCAIbHBIX YueOHbIX AericTBuii (YV /).
PervastuBanie YY .




5-6-# Ky1accnl

— CaMOCTOSITETILHO OOHAPYXHUBATh U (POPMYIIMPOBATH YIEOHYIO IPOOIEMY, ONIPECIATh 1eIbh YUeOHOH e TeTbHOCTH, BHIOUPATh TEMY IPOEKTA;

— BBIJIBUTATh BEPCUU PEIICHUS MpOOIEeMbl, 0OCO3HABATh (M MHTEPIPETHPOBATH B Cllydyae HEOOXOIMMOCTH) KOHEUHBIH pe3ysbTaT, BHIOMPATh CPEACTBA
JOCTUKEHUS LIEJIN U3 IPEUI0KEHHBIX, a TAK)KE UCKATh UX CAMOCTOSTENbHO;

— COCTaBJIATh (MHAMBUAYAJIIHO WIN B IPYIIE) IUIAH PEIIEHUs IPOOIEeMbl (BBIIIOJHEHUSI IPOEKTA);

— paboTas 1o TUIaHy, CBepsATh CBOU ACHCTBUS C LENBIO U, TPU HEOOXOIMMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOSITETILHO (B TOM YHUCIIE U KOPPEKTHPOBATH
IUIaH);

— B JMAJIOTE C YUYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITENILHO BbIpaOOTaHHBIE KPUTEPUU OLIEHKH.

7-9-1 kiaccnl

— CaMOCTOSITEJIbHO OOHAPYKUBATh U (HOPMYITHPOBATH TPOOIEMY B KIIACCHOW U MHIUBUIyAJIbHOW yueOHOMU JAESITEIbHOCTH;

— BBIJIBUTaTh BEPCUHU pelIeHUs PpoOIeMbl, 0CO3HAaBAaTh KOHEUHBIN pe3ysbTaT, BBIOMPATh CPEeICTBA JOCTHXKEHUS LI U3 MPEJIOKEHHBIX MM UX UCKATh
CaMOCTOSITENIBHO;

— COCTaBJIATh (MHAUBUAYAIBHO WM B TPYIIIE) IUIAH PelieHus TPpoOieMbl (BBITIOJHEHHS TPOEKTA);

— moA0MpaTh K KaXI0M mpodieme (3a7a4de) aJeKBaTHYIO € TEOPETHIECKYIO MOJICIb;

— paboTas Mo MPEUI0KEHHOMY WM CaMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHy, HCIOJIb30BaTh HApsly C OCHOBHBIMU U JIOTIOJIHUTEJIbHBIE CPEICTBA
(cipaBoYHas TUTEpPaATypa, CIOKHBIE TPUOOPHI, KOMIIBIOTED);

— IUTAaHUPOBAThH CBOIO MHAMBUAYAJIHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO;

— paboTaTh MO CAMOCTOSITETILHO COCTABICHHOMY ILIaHY, CBEPSISICh C HUM M C LIEJIbI0 JESITEIbHOCTH, UCTIPABIIAs OUIMOKU, HCIOJIb3YsS CaMOCTOATEIBHO
nojgoOpaHHbIe cpeaCcTBa (B TOM uncie U MHTepHeT);

— CBOOOJIHO TOJIb30BaThCsl BEIPAOOTAHHBIMHM KPUTEPUSIMH OLIEHKU M CAaMOOLIGHKH, UCXOJS U3 LENH U UMEIOLIMXCSl KpUTEPUEB, pa3inyasl pe3ysibTaT U
CIIOCOOBI IEHCTBUN;

— B XO/JI€ NIPEJICTABJICHUS IPOEKTa AaBaTh OLIEHKY €r0 pe3yabTaraMm;

— CaMOCTOSITEIIbHO OCO3HABAaTh IPUYMHBI CBOETO yCII€Xa WM HeycIeXa U HaXOAUTh CIIOCOOBI BBIX0O/Ia U3 CUTYalluU HEYCIIeXa;

— YMETb OLICHUTh CTEIIE€Hb YCIEIIHOCTH CBOCH MHAUBUAYAIbHOW 00pa30BaTeIbHON AEATEIIbHOCTH;

— JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM KadecTBaM M 4epTaM XapakTepa («KakoB s»), ONpPENeNATh HalpaBJIEHUS CBOEr0 pa3BUTHs («KaKUM s XOuy
CTaTh», «4TO MHE JUI ITOTO HAJ0 C/ENAThY).

CpenctBoM (GopMHPOBaHUS PEryasTHUBHBIX Y Y]l CIy)XaT TEXHOJIOTHS CUCTEMHO-AEATEIbHOCTHOTO MOX0/1a Ha 3Tale U3y4eHHsl HOBOro Marepuana u
TEXHOJIOTUs OLIEHUBaHUs1 00Pa30BaTENIbHBIX JOCTH)KEHUH (y4eOHBIX YCIIEXOB).

IlosnaBarenbubie YYJI:

5-9-#i KJy1acchl

— aHaJIM3UPOBATh, CPABHUBATD, KIACCU(PHUIIMPOBATH U 000011aTh (PAKThI U ABICHUS;

— OCYIIECTBJIATh CPaBHEHHE, CEPHALIMIO U KIAaCCU(UKAINIO, CAMOCTOSITEIbHO BBIOMPAsi OCHOBAHUS M KPUTEPUU JJIS1 YKA3aHHBIX JIOTHYECKUX OTepariHii;
CTPOMTH KIACCU(PHUKAIMIO MyTEM IUXOTOMHUYECKOTO JIeNeHNUs (Ha OCHOBE OTPHIIAHNUA);

— CTPOUTH JIOTHYECKH 0OOCHOBAHHOE PACCYXJIEHHE, BKIIIOYAIOIEe YCTAHOBIIEHUE TPUUMHHO-CIICICTBEHHBIX CBA3CH;

— CO3/1aBaTh MaTeMaTHYECKUE MOJIEIIH;




— COCTaBJISTh TE3UCHI, PA3IMYHBIC BUJIBI IUIAHOB (MIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh MHPOPMAIUIO U3 OJHOTO BUAA B JIPYroii (Tadnuily B
TEKCT, AUarpaMMmy H Ip.);

— BBIUUTHIBATh BCE YPOBHU TEKCTOBOW HH(POPMAIIHH.

— yMETh ONpPEACNATh BO3MOXXHBIE HMCTOYHHUKH HEOOXOTUMBIX CBEACHHH, MPOMU3BOAUTH TMOUCK (opMaluy, aHAIM3UPOBaTh M OIICHUBATH €€
JIOCTOBEPHOCTb.

— MOHUMAs MO3UIUIO JIPYTOro YeJOBEeKa, pa3jindaTh B €r0 pPeUr: MHEHHE (TOUKY 3PCHHSI), T0OKA3aTeIbCTBO (APTYMEHTHI), (haKThl; THIIOTE3bI, AKCHOMBI,
Teopuu. [ 3TOro caMOCTOSTENIBHO HMCIOJB30BaTh Pa3IMYHbIE BUABI YTCHHS (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, MOMCKOBOE), MPHUEMBI
CITyIIaHUSI.

— caMOMy CO3/aBaTh HMCTOYHHUKH HH(OpPMAlUM Pa3HOTO THUIMA W IS Pa3HBIX ayAUTOPUH, COONIOAaTh WH(MOPMAIMOHHYIO TUTHEHY W TpaBHIId
MH(POPMAITMOHHOM 6€30MacHOCTH;

— YME€Thb HCIMOJb30BaTh KOMIIBIOTEPHBIE M KOMMYHUKAIIMOHHBIC TEXHOJOTUM KAaK WHCTPYMEHT I JOCTIKEHHUSI CBOMX IleJie. YMeTbh BBIOMpATH
aJICKBAaTHBIC 3a/1a4€ MHCTPYMEHTAJIbHbIE TPOrPAMMHO-ANTapaTHBIE CPEJICTBA U CEPBUCHI.

CpenctBoMm (hopmupoBaHus TO3HABATENbHBIX Y Y [] cimyxart:

- Y4eOHbIi MaTepHual U IPEXK/Ie BCEro MPOAYKTUBHBIE 3aJaHUs YUeOHUKA.

— Hcrionp30BaHre MaTeMaTHUECKUX 3HAHUH JJIs PEIICHUS PA3IMYHBIX MAaTEMaTHICCKUX 3a7a49 U OTEHKU MOJTYYCHHBIX PE3YJIbTaTOB.

— COBOKYITHOCTh YMEHUH IO UCIIOJIb30BAHUIO JOKA3aTEIbHOW MaTEMAaTUUYECKON PEYH.

— COBOKYITHOCTh YMEHHH 110 padoTe ¢ nHpOopMaIueit, B TOM YUCIIE U C PA3IMYHBIMU MAaTeMaTHIECKUMU TEKCTaMHU.

— YMeHus UCIoIb30BaTh MATEMATHYECKUE CPEJICTBA ISl U3YUYEHHUS M ONUCAHUS PEaIbHBIX MTPOLIECCOB U SBJICHHMN.

— He3aBucnMOCTh M KpUTUYHOCTD MBILUICHHUS.

— Boyg 1 HacTOMYHNBOCTE B JOCTHIKEHNH IENIU.

KommyHnukatuBHabie YY/I:

5-9-ii kaaccpl

— CaMOCTOSITENILHO OPraHU30BbIBaTh YueOHOE B3aUMOICHCTBUE B TPYIIE (OMpenessiTh 00IIKe 1Ie]Id, I0TOBAPUBATHCS APYT C IPYTOM U T.11.);

— OTCTauBasi CBOIO TOYKY 3pEHUs1, IPUBOIUTH ApIYMEHThI, MOATBEPKaas NX (haKkTaMu;

— B IUCKYCCUHU YMETh BBIABUHYTHh KOHTPAPTYMEHTHI;

— YYUTbCA KPUTHYHO OTHOCHUTHCA K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIpHM3HABaTh OIIMOOYHOCTH CBOETO MHEHHUS (€CIIM OHO TaKOBO) U
KOPPEKTHUPOBATH €r0;

— TIOHUMasl TIO3UIUIO APYroro, pa3iuvaTh B €ro peuu: MHEHHE (TOUKY 3pEHHUs), JOKa3aTeIbCTBO (ApTyMEHTHI), (DaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHH;

— YMETh B3IJISIHYTh Ha CUTYAlMIO C UHOW MO3ULIUM U IOTOBAPUBATHCS C JIFOJbMH UHBIX TO3ULIUH.

CpenctBoM (hopMupoBaHHsl KOMMYHUKATUBHBIX Y VY]] ciyaT TeXHOJIOTUs MPOOIEeMHOTO OOyueHus, opraHu3aius padoThl B MaJIbIX TPYIax, TaKxke
MCII0JIb30BaHKE HA YPOKAX TEXHOJIOTUU JTHYHOCTHO-OPUEHTHPOBAHHOTO U CUCTEMHO-AEATEIbHOCTHOTO O0YUYEeHHUS.

OcHoBHOI1 HpOI.ICI[ypOﬁ HUTOTOBOM OIIEHKH HOCTHKECHHUS MCTAIIPEAMCTHBIX PE3YJIbTATOB ABJISICTCA 3alllUTa UTOTOBOTO HWHAWBUAYAJIIBHOTO IIPOCKTA,
BBIIIOJIHCHHUEC CTAHAAPTU3UPOBAHHBIX pa60T 10 OICHKE MCTAIIPCAMCTHBIX PE3YJIbTATOB.



IIpeameTHbIe pe3yabTaThI:
1) oco3HaHMe 3HaYEHUS] MATEMAaTUKH B IIOBCEIHEBHOM JKU3HU YEJIOBEKA;
2) mpencTaBiIeHHE O MAaTEMaTHYeCKOW Hayke Kak cdepe MaTeMaTHUeCKOW IesTeNbHOCTH, 00 JTamax e€ pa3BUTHA, O €€ 3HAYUMOCTH Uil Pa3BUTHUS
UBUIIH3ALINY;
3) pa3BuTHE yMeHHWIl paboTaTh ¢ y4eOHBIM MaTEMAaTHYECKUM TEKCTOM (aHAJIM3MpPOBATh, W3BJIEKATh HEOOXOAMMYIO MH()OPMAIUIO), TOYHO U TPAMOTHO
BBIPA)KaTh CBOM MBICIIU C IPUMEHEHUEM MATEMaTU4YECKOW TEPMUHOJIOTMHN U CUMBOJIMKH, TPOBOJAUTH KJIACCU(UKALIMH, JIOTHUECKre 000CHOBAHNUS;
4) BnageHue 6a30BbIM MOHATUMHBIM aliapaToM [0 OCHOBHBIM pa3JieiaM COACpKaHMUS;
5) mpakTUYeCKH 3HAYMMbIE MaTEMaTHUECKHE YMEHHMS W HaBBIKM, HMX TNPUMEHEHHE K PEIICHHI0O MaTeMaTHYeCKHX M HEMaTeMaTHYeCKUX 3ajad,
MIpeIoJIararoIiee yMeHus:
* BBITIOJTHSTH BBIYUCIICHHSI C HATYPAJIbHBIMU YHCIaMHU, OOBIKHOBEHHBIMHU M IECATUYHBIME JPOOSMH, MTOJIOKUTEIEHBIMU M OTPHUIIATEIbHBIMH YHCITAMU;
* pemarh TeKCTOBBIE 33Ja4l apUPMETHUECKUM CIIOCOOOM U C MTOMOIIBIO COCTABIIEHUS U PEIICHUS YPAaBHEHU;
* n300paxath (GUTYpHI Ha TUIOCKOCTH;
* HCII0JIb30BaTh F€OMETPUUECKUH S3bIK Ul ONTMCAHUS MTPEIMETOB OKPYKAIOUIEro MUPa;
* U3MEPSTH JUTMHBI OTPE3KOB, BEJTMUMHBI YTIIOB, BEIYUCISATH IUIOMIA TN H 00BEMBI QHUTYD;
* pacrio3HaBaTh U U300pa)kaTh paBHbIE U CUMMETPUYHbIE QUTYPHI;
* BBITIOJTHSTH TIOCTPOCHUS TEOMETPHUECKUX (DUTYP C ITOMOMIBIO IUPKYIIS U JINHEHKH;
* IPOBOJINTH HECJIOXKHBIE MTPAKTUIECCKUE BEIYMCIICHHSI C IPOIIEHTAMH, UCIIOJIb30BaTh MPHUKHUIKY U OTICHKY;
* BBIMIOJIHATH HEOOXOUMbIE U3MEPEHUS,
* HCII0JIb30BaTh OYKBEHHYIO CUMBOJIMKY JJIsl 3alIUCH OOLIUX yTBEPKIAEHUH, GOpMYJ, BbIpaKEHUH, YpaBHEHMUIA;
* CTPOUTH HA KOOPAUHATHON MJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpPAMHATAM, ONIPEAEISATh KOOPAUHATHI TOUEK;
* YUTATh U UCIIOJIH30BaTh HH(OPMAIIHIO, TPEJACTABICHHYIO B BU/IE TAOJIHUIIBI, TUArpaMMBbl (CTOJI0YATON UITH KPYroBO#), B TpadyuuecKoM BHJIE;
* pemarth npocTeiie KOMOMHATOPHBIE 331a4l IepeOOPOM BO3ZMOKHBIX BApUAHTOB.
Ilnanupyempble pe3y/ibTaThl 00y4eHHsI MaTeMaTHKe 5-6 KJjiacce
Apugpmemuxa
1o oxoOHYAHUM U3YUYEHHS Kypca 00y4aromuiicsi HAyYUTCH:
* IOHUMATh OCOOEHHOCTHU JECSITUHYHON CUCTEMBI CUUCIICHHUS;
* HCIIOJIb30BATh MOHSATHS, CBSI3aHHBIE C ICTTMMOCTBIO HATypaJIbHBIX YHCEIT;
* BBIpQXKaTh YKCIa B 9KBUBAJICHTHBIX (hopMax, BeIOMpasi Hanbosiee MoAX0SIIYI0 B 3aBUCUMOCTH OT KOHKPETHON CUTYallUH;
* CPaBHUBATH U YIOPSAIOUMBATH PAIMOHAIBHBIE YUCIIA;
* BBITMIOJIHATH BBIUMCIICHHS C PAlIMOHAIBLHBIMU YHCIIAMH, COYETasi YCTHBIC U MMChMEHHBIE MTPUEMBI BEIYUCICHUN, TPUMEHATh KaJbKyJIsATOP;
* UCIIOJIb30BATh MOHATHS U YMEHHUS, CBSI3aHHBIE C MPOMOPIIMOHAIBHOCTHIO BEIHUNH, POIIEHTaMU, B X0OJI¢ PELICHUS MaTeMaTUYECKUX 3314 U 3a]a4 U3
CMEXXHBIX NPEIMETOB, BBITIOJIHATH HECIIOKHBIE MPAKTHUECKHE PACUETHI;
* QHAJIM3UPOBATH IPaPUKH 3aBUCUMOCTEH MEXly BETMUMHAMHU (pacCcTOsHUE, BpeMs, TeMIepaTypa U T. 11.).
Ooyuarowguiica noayuum 603MONCHOCHLb:
* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCEMAMU CYUCTIeHUsL C OCHOBAHUAMU, omauyHbimu om 10;



* Yenyoumo u pazeums npeoCcmagieHus 0 HamypaibHbIX YUCIAX U CBOUCMEAX 0eIUMOCTU,
* HAYUUMbCA UCTIONB308AMb NPUEMBL, PAYUOHATUUPYIOUUE BbIYUCTEHUS, NPUOOPECU HABBIK KOHMPOIUPOBAMb BbIUUCTIEHUS, 8blOUPAs NOOX0OAWUL 05
cumyayuu cnocoo.

Yucnosvie u OykeeHHbvle GbIpadsceHUA. YPasHeH U

ITo oxoHYaHMHU U3y4YeHHUs] Kypca 00y4aloIUiCs HAYYUTCS:

* BBIIIOJIHATH ONEPALH C YUCIOBBIMU BBIPAKEHUSIMU;

* BBIIIOJIHATH [TPE0Opa30BaHusl OYKBEHHBIX BBIPAKEHUH (paCKpbITHE CKOOOK, IPUBEEHHE MTOJOOHBIX ClaraeMblx);

* pemarh JUHEWHbIE YPaBHEHUS], pEIIaTh TEKCTOBbIE 331a4 aJIreOpanyeckKuM METO/I0M.

Obyuarowuiica nonyuum 603MOHCHOCIY:

* pa3eums npeoCcmasieHusi 0 OYKGEHHbIX BbIPANCEHUSAX U UX NPeobpa308anHUAX,

* 061a0emb CReYuanbHLIMU NPUEMAMU PEUUEHUs YPAGHEHUU, NPUMEHAMb annapam ypasHeHuu 0Jis peulenus KaK meKCmosslx, maxK u npaKkmuieckux 3a0ad.

I'eomempuueckue guzypor. Hzmepenue zeomempuueckux ¢enuidun

ITo oxoHYaHMU U3y4YeHHUs] Kypca 00y4aloUuiicsl HAYYuTCS:

* pacrio3HaBaTh Ha YepTekKaxX, pUCYHKAX, MOJIEISIX M B OKPYKAIOILEM MUPE IJIOCKHUE U IPOCTPAHCTBEHHbIE TeOMeTpUUYecKue GUTyphbl U UX dJIEMEHTHI;
* CTPOUTB YIJIBI, OIIPEEIATh UX TPAJLYCHYIO MEPY;

* pacro3HaBaTh U N300paXkaTh pa3BEPTKU KyOa, MPSIMOYrOJIbHOIO MapauleenuIeia, IPaBUIbHOM MUpaMuUibl, HWIKHIPA U KOHYCA;

* OIPEAETATH [0 JUHEHHBIM pa3MepaM pa3BEPTKU (PUIypbl JIMHEHHbBIE pa3Mepbl caMoii GUTypbl U HA00OPOT;

* BBIYUCIIATE 00BbEM IPSAMOYTOJIBHOTO MapasuieNenunesa 1 Kyoa.

Oobyuaruwguiica noayuum 603MO0HCHOCHb:

* HAYUUMbCA BLIYUCTAML 00BEM NPOCMPAHCMBEHHBIX 2E0MEMPUYECKUX PUSYD, COCMABLEHHBIX U3 NPAMOY20IbHbIX NAPANLEIeNUNneios;
* yenyoumo u pazeums npeocmagieHus 0 npoCMpaHCmMEeHHbIX 2eOMEeMPUYECKUX ueypax;

* HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU O/ 8bINOTHEHUS NPAKMUYECKUX PACUEMO8.

Inemenmul cmamucmuku, eepoamuocmu. Komounamopnuwie 3a0auu

Ilo oxoHYaAHNH M3YYeHHS KypPca 00y4alOMMICA HAYYUTCSH:

* HCIOJIb30BATh IPOCTEUIIINE CIIOCOOBI MIPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;

* pemaTb KOMOMHATOPHBIE 3a/1a41 HA HaX0X/IEHUE KOJINYEeCTBAa 0ObEKTOB MJIM KOMOMHALA.

Oobyuarowguiica noayuum 603MONHCHOCHb:

* npuobpecmu Nnep8OHAYANLHBIL ONbLIM Op2aHU3aAYUU cOOpPa OAHHBIX NPU NPOBEOEHUU ONPOCA O0OWECMBEHHO20 MHEHUS, OCYWEeCMBIAmb UX AaHAIU3,
npeocmasiime pe3yibmamol Onpoca 8 uoe madauysl, OUASPAMMbL;

* HAYUUMbCS HEKOMOPLIM CNEYUATbHBIM NPUEMAM PeLeHUs] KOMOUHAMOPHBIX 3A0ay.



S kiace
HarypajbHble yuciaa
OOy4Jaromuiics HAYYUTCS :
1) moHMMaTh 0COOCHHOCTHU JECATUYHOM CHUCTEMbI CUUCIICHUS,
2) ONUCHIBATh CBOMCTBA HATYPAIILHOTO PAJIA;
3) uMTaTh U 3aNUCHIBATh HATypaJIbHbIC YHCIIA;
4) BnaieTh MOHATUSIMH, CBI3aHHBIMU C JICJIMMOCTBIO HATYPAJIbHBIX YHCEIT;
5) BeIpakaTh YMCIIa B SKBUBAJICHTHBIX ()opMax, BEIOMpas HanboJIee IMOAX0 IS0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYAIIHH;
6) cpaBHUBATh U YIIOPSA0YMBATh HATYpaJIbHbIE YHCIIA;
7) BBITIOJIHATH BBIYUCIICHUS C HATYPAJIbHBIMHU YHCIIAMH, BEIYUCIISITH 3HAYEHUS CTENEHEH, coueTasi yCTHBIE U MMChbMEHHBIE IPUEMBI BEIYHUCIICHHUM, PUMEHEHUE
KaJIbKYJISITOPA;
8) dopMynupoBaTh 3aKOHBI apu(DMETUUECKUX NEUCTBHUH, 3alHMCHIBATh UX C MOMOIIBIO OYKB, MpeoOpa3oBBIBATh HA MUX OCHOBE YHCIIOBBIC BBIPAKEHU S,
MIPUMEHSTh X PAIIMOHATIN3AINHI BEIYUCICHUH;
9) yMmeTh pemaTh 337a4d Ha MOHUMaHHE OTHOUIEHUH «OOoJbllIe Ha...», «KMEHbIIE Ha...», «OO0JIbIIE B...», «MEHBIIE B...», a TAK)Ke MOHUMaHHE CTaHAAPTHBIX
CUTYal[iii, B KOTOPBIX HCIOJIb3YIOTCSI CJIOBA «BCETO», «OCTAJOCh» W T.I.; TUIIOBBIE 3aJ]aul «HA YacTW», Ha HAXO0XJCHHUE JBYX 4YHCEN MO UX CyMME U
Pa3HOCTH.
Obyuarowuiics nOayYum 603MOHCHOCHY:
1) nosHaxkomMumvcs ¢ NOZUYUOHHBIMU CUCTNEMAMU CUUCTIeHUsL C OCHOBAHUAMU, omauyHbimMu om 10;
2) yenyoums u paszeums npedcmasieHus 0 HamypaibHblX YUCLAX U C8OUCMBAX 0eUMOCMU;
3) Hayuumuvca UCnONb308aMb NPUEMBL, PAYUOHATUSUPYIOUUE BbIYUCIEHUS, NPUOOpecmU NPUBLIYKY KOHMPOIUPOBAMb GbIUUCTIEHUSA, 8blOUPAs NOOX0OAUUL
0151 cumyayuu cnocoo,
4) ananusuposamov U OCMbICIUBAMb MEKCM 3a0aqu, nepehopmyiuposams yciosue, U3BleKkams HeooXooumy uHdopmayuio, MoOeIupo8ams yciosue ¢
NOMOWbIO pealibHblX NpeoMemos, CXeM, PUCYHKO8, CMpPOUmbv JIO2UHECKVI0 YENOUYKY PACCYHCOSHUL, KpUMmUYecKu OyeHusams HONYYEeHHbI omeem,
0Cyuecmenams CamoKOHmMpOib, NPOBEPsl OMBEm HA COOMEEMCmaue YCil08UI0,
5) pewams mamemamuyeckue 3a0a4u U 3a0ay¥U U3 CMEN’CHLIX NPEOMEMOos, BbINOIHAMb HEeCI0JCHble NPAKMUYECKUe pacuémvl, peuams 3aHUMamelbHble
3a0ayu.
CioxeHue H BbIYMTAHHE HATYPAJIbHBIX YK Cel.
OOyyaromuiics HaAy4YuTCs:
1) onepupoBaTh MOHATUSMU MOHITUS ClIaraeéMoe, CyMMa, IIEPUMETp, CBOMCTBA CIOKEHUS, IOHATUSI yMEHBIIIAeMOE, BHIYUTAEMOE, Pa3HOCTh BBIYUTAHHE;
CBOMCTBA BBIYMTAHUSA, IOHITHS YUCIOBOTO U OYKBEHHOTO BBIPAYKEHHUS, MOHATHS YpaBHEHUE, KOPEHb YPaBHEHUS, PELIUTh YpaBHEHUE
2) wu300paxaTh CIOXKEHHE HAa KOOPAWHATHOM Jyde, MPUMEHSTh CBOMCTBA CIOKEHUS NPU BBIYMCICHUSX, HAXOAUTH MEPUMETP MHOTOYrOJIbHUKA,
M300paxkaTh BEIYMTAHHE HA KOOPAWHATHOM JIyde, IPUMEHSATh CBOMCTBA BHIYMTAHUS MPU BBIYUCIICHUSX, 3alIUChIBATh U YUTATh OYKBEHHBIE BHIPAXKEHMUS,
COCTaBIISATh YUCJIOBOE WJIM OYKBEHHOE BBIPRXKEHHE IO YCIOBHUIO 3ajlau, HaXOJUTh 3HAUEHHUS YMCIOBOTO BBIPAKEHUS U OYKBEHHOTO BBIPAKEHHUS MPHU
3aJJaHHBIX 3HAYEHUSX OYKB, HAXOJUTh HEW3BECTHbIE KOMIIOHEHTHl YpaBHEHHS (claraeMoe, BBIYUTAEMOE, YMEHBIAEMOE), pellaTh 3a/auyu
anredpanvdeckumM crocooom;



3) pacno3HaBaTh Ha YEPTEkKaX, PUCYHKAX, MOJIENISX U B OKPYXKAIOIIEM MHPE IIOCKHE U MPOCTPAHCTBEHHBIE TEOMETPUYECKUEe (PUTYPHI U HX 3JIEMEHTHI;
4) CTpOUTH YIJIbI, ONPEICIISITh UX TPALYCHYIO MEPY;

Obyuarowuiics ROAYUUm 603MOHCHOCH b

1) paszsums npedcmasnenus 0 OYKEEHHbIX BLIPANCEHUAX U UX NPEOOPAZ0BAHUSAX,

2) oerademuv cneyuanrbHbIMU NPUEMAMU PeUleHUsl YPAGHEHU.

YMHoO:KeHHE U /IeJIeHHe HATYPAJbHbIX YK cel

OOyuaromuiics Hay4YuTCs:

1) yMHOXaTh HATypaJbHbIE YHCIIA, UCIOIB30BATh B BEIYMCICHHUSIX CBOMCTBA YMHOKEHUS, PEIIaTh TEKCTOBBIE 3a/1a4i HA YMHOYKEHUE, JCTTUTh
HaTypaJbHbIE YUCIIA, pEIIaTh TEKCTOBBIE 3a/1a4M Ha JITICHHE, YATATh U 3aIMCHIBATh BRIPAKEHHS, COACPIKAIINE JCHCTBUE JICICHIS, HAX0IUTh
HEM3BECTHBIE MHOKHUTEIb, IETMMOE H JISJINTEIb, PeIIaTh 3a/1a4H.

2) anreOpanvecKuM CIIoCOOOM, BBITIONHSTH JETICHUE C OCTATKOM, HCIIOIH30BATh IPABUIIO HAX0XKICHUS JISIIMMOTO 0 HETIOJTHOMY YaCTHOMY, JICJIUTEITIO
M OCTaTKy, peliaTh 3a/1a4M Ha JIEJICHUE C OCTATKOM, IPUMEHSTH PAacIpeeTUTeIFHOE M COUYeTaTeIbHOE CBOMCTBA YMHOKEHHSI K YITPOLICHHUIO
BBIPQKCHUH, peliaTh YPAaBHEHHS U 33/1a4H alreOpandecKiuM Crioco0oM, pemaTh TEKCTOBBIE 3a/1a4, BO3BOJANUTH B CTEIIEHb, BEIUUCIIATH KBAAPAT U KyO
qrca;
3) BBIUUCIATH 00BEM MPSIMOYTOJILHOTO Mapajlieienuiena u Kyoa;
4) WCIOJIb30BaTh MPOCTEUIIIHE CTIOCOOBI PEACTABICHUS U aHAIN3a CTATUCTHYECKUX JIaHHBIX;
5) pemaTh KOMOMHATOPHBIE 3a/1a4M C TOMOIMIBIO TTepedopa BceX BOZMOKHBIX BAPHAHTOB.
Obyuarowuiics nOaYYUm 603MOHCHOCH b:
1) nayuumscs ucnonvzosamo npuémsl, payUOHAIUIUPYIOWUE BbIYUCTEHUS, NPUOOPECMU HABbIK KOHMPOIUPOBAMb 8bIYUCTEHUS, 8blOUPAs NOOX0OSAUWUL Ol
cumyayuu cnocoo.
2) HayuumsCcs GbIYUCTAMb 00BEM NPOCMPAHCMBEHHBIX 2E0MEMPUYECKUX USYp, COCMABNIEHHBIX U3 NPAMOY20IbHbIX NAPALLelenunedos;
3) yenybumo u pazsums npedcmagieHus 0 NPOCMPAHCIBEHHBIX 2e0MEeMPUUECKUX Puypax;
4) pacnosznasams u uz00padcamov pazeépmru Kyoa, npamoyeoibHo20 napaiieienuneod,
5) onpedensmo no aunelinbimM pasmepam pazeéEpmiu puypul JuHelinbie pasmepvl Camoll hucypvl u Hao6opom.
OO0bIKHOBEHHbIE IPOOH
OO0yyaronuiicss HAyYuTCs:
1) onepupoBaTh NOHATUAMU OOBIKHOBEHHON APOOU U €€ FIEMEHTOB, MPAaBUILHON U HETPAaBUIBHOU ApoOH,
2) HaxOUTh CIOCOOBI pelIeHHs 3a/1a4 Ha JPOoOH, MPaBUIIO CpaBHEHHE JpoOeii ¢ 0IMHAKOBBLIMH 3HAMEHATEIISIMU - U300pakaTh OOBIKHOBEHHBIE IpOOH Ha
KOOPJIMHATHOM JIy4e, peliaTh pa3luyHble 3aJaud Ha APOOH, CPAaBHUBATH M YHOPSJOUYMBATH OOBIKHOBEHHBIC IPOOH C OJUHAKOBBIMU 3HAMEHATEISIM U,
peuiarth 3a/1a4u Ha Apoou;
Obyyarowuiics ROJIYUUM 603MONCHOCHLY '
1) Hayuumscs ucnonb306ams NPUEMbL, PAYUOHATUZUPYIOWUE BbIYUCTIEHUS, NPUOOPECMU HABbIK KOHMPOIUPOBAMb 8bIYUCTEHUS, bIOUPAsL NOOXOOSAUULL
0711 cumyayuu cnocoo.
HdecsaTu4HbIe APOOH
OOyuaromuiics HAy4YuTCs:



1) omepupoBaTh MOHATUAMHU JACCATHUHON APOOH, CPETHETO APUPMETHIECKOTO, TPUOINKEHHOTO YHCIa,

2) UCTIOJIb30BaTh AITOPUTM CIIOKEHHS M BBIYMTAHUA JCCATHUHBIX ApoOeil, MOHATHE, PABUIIO OKPYIJICHUS IECATUYHBIX APOOEH, allrOPUTM CpaBHEHHUS
JECATUYHBIX Apo0e, - YNTaTh U 3aMChIBATH JECATUYHBIC APOOH, 3aMEHATh JECATUUHYIO IpOO0h OOBIKHOBEHHOH M OOBIKHOBEHHYIO APOOB JECATUYHOM,
CpaBHHUBATb ACCATUYHBLIC [[pO6I/I, CKJIaabIBAaTh U BBIUYHNTATh JCCATHYHBIC I[pO6I/I, 3aMCHATH Yuciia HpI/I6J'II/I)K€HHBIMI/I, OKPYIJIATH YKCiia;
3) UCTOIB30BATH AITOPUTM YMHOKCHUS U JCTICHHUS IECATHYHBIX Apo0ei Ha HATYpaIbHOE YHCIIO, AITOPUTM YMHOKEHUS, ICICHUS JECATUIHBIX IPOOCi,
MPABHUJIO HAXOXKACHUS CPEIHETO apu(PMETHUECKOTO HECKOIBKUX YHCEN U CPETHEH CKOPOCTH;
4) yMHOXaTh W JCTUTHh ACCATHYHBIC APOOH HAa HATYPAIbHOE YHCIIO, YMHOXATh M JCIHUTH JECATHYHBIC IPOOU, HaXOAWUTh cpelnHee apu(MEeTHUECKoe
HECKOJIBKUX YHCEN U CPEIHIOI0 CKOPOCTb;
5) CpaBHHBATL U YIIOPAAOUYMUBATH PAIIMOHAJIBHBIC YMCJIA; - UCIIOJIB30BATh ITOHATUA U YMCHUS, CBA3AHHBLIC C ITPOLICHTAMU, B XOJI€ PCIICHHUA
MaTEMaTUYCCKHUX 3a/la4 U 3aaa4 U3 CMEKHBIX IIPEAMCTOB, BBINTOJIHATE HC CJIOKHBIC ITPAKTUYCCKHUEC paC‘IéTI)I;
Obyuarowuiicsi nOJIYYUM 603MONCHOCHLD'
HAY4UmvCs UCNONb308AMb NPUEMDBL, PAYUOHATUIUPYIOUJUE BbIYUCTEHU, NPUOOPECmU HABbIK KOHMPOIUPOBAMb BbIUUCTEHUSA, 8b1OUPAs NOOX0OAWULL O
cumyayuu cnocoo.
6 kaacc
OO6yyaromuiics HayYuTCs:

BBINIOJIHATH BBIYUCIICHUS C HATYpaJlbHBIMU YK CJIaMU, OOBIKHOBEHHBIMH U ACCATUYHBIMU }Ip06$[MI/I;

peuiaTtb TCKCTOBBIC 3a1a4n apI/I(i)MeTI/I‘-IeCKI/IM croco0aMu ¢ IMMOMOIIBIO COCTABJICHUSA U PCIICHUA ypaBHeHI/II\/'I;

n300paxkath GUTYPHI HA TNIOCKOCTH;

WCTIOJIb30BaTh TEOMETPUUYCCKHIA «SI3BIK» JUTS OTIMCAHUS TIPEIMETOB OKPYKAIOIIETO MUPA;

pacro3HaBaTh paBHbIE H CAMMETPHYHBIE (QUTYPHI;

MIPOBOJIUTH HECJIOKHBIC TPAKTUYCCKHUE BEIUYMCICHUSI C IPOIICHTAMH, UCTIOBb30BaTh MPUKUIKY U OIICHKY; BBITTOJIHATH HEOOXOUMBIC U3MEPEHUS;
WCIIOJIb30BaTh OYKBEHHYIO CHMBOJIMKY JUTSI 3aITCH OOIIUX YTBEPKICHUHN, (OPMYII, BRIPOKEHHH, ypaBHCHUH;

Obyuarowuiicss ROJIYYUmM 603MOHCHOCHD.

0CO3HABAMb 3HAYEHUS MAMEMAMUKU O/l NOBCEOHEBHOU JCUZHU YeN0BEKA,

uMemsb npeocmasienue 0 MamemMamu4eckoll Hayke, KaKk cghepe Mamemamuyeckol 0esmeibHOCmuy, 00 3manax eé pazeumusi, 0 e€é 3HaAUUMOoCmu OJist
Pazeumus YUuSUIU3AYUL,

pabomamb ¢ y4eOHbIM MAMeMamuyecKumM meKcmom (AaHatu3upo8ams, U3eieKams Heooxooumyo uHghopmayuro),

MOYHO U 2PAMOMHO BbIPAICANb CEOU MbICAU C NPUMEHEHUEM MAMEMAMUYECKOU MEPMUHOIOSUU U CUMBOIUKU,

npoeooUms Kiaccu@urayuu.

enademsv 6A308bIM NOHAMULUHBIM ANNAPAMOM HO OCHOBHBIM PA30ENAM COOEPICAHUS,

HOLYYUMb NPAKMUYECKU 3HAYUMbIE MAMEMAMUYECKUE YMEHUS U HABbIKU, UX NPUMEHEHUE K PeULeHUI0 MAMeMamuidecKux U HemMamemamuyeckux
3a0auy.

IInanupyemblie pe3ybTaThl H3y4eHHsI aJredpbl B 7-9 kiaccax

AuaredpanyecKkue BbIPaKeHHs

BhInyCKHUK HAY4YHTCS:
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e  OIEPHUPOBATH MOHATHUSIMH «TOXKICCTBOY», KTOKICCTBEHHOE MpeoOpa3zoBaHuUey, peliaTh 3a/1a4u, CoIepKaiiue OyKBeHHbBIE JaHHbIE, paboTaTh C
bopmynamu;
e OIEPHUPOBATH MOHATHEM KBAJPATHOTO KOPHS, MPUMEHSTH €TO B BHIYHCICHUSX;
e BBINIOJIHATH NTPEOOPA30BAHUE BBIPAKCHHMN, COJICPIKAIIMX CTEIICHHU C IEJILIMH ITOKA3aTeIsIMU M KBaApaTHbIC KOPHH;
e BBINIOJIHATH TOXKJCCTBCHHBIE MPEOOPa30BaHMs PAIIOHATHHBIX BRIPAKCHUM HA OCHOBE TIPABUJI JICHCTBUN HAJl MHOTOWICHAMH U alTeOpandecKuMu
IpOOsIMHU;
e BBIMIOJIHATH PA3JI0KCHHE MHOTOYJICHOB HA MHOYKUTEIIH.
BoinyckHuk noayuum 603mMo0McHOCHIb:
o BBINOJHAMb MHO20UWAL08bIE NPeOOPA308AHUS PAYUOHATILHBIX BbIPANCEHUU, NPUMEHS WUPOKULL HAOOP CROCOO08 U NPUEMOB,
o NPUMEHAMb MONHCOeCMBEHHbLE NPeoOPA3068aHUsL OISl peueHUs 3a0ad U3 PA3IUYHbIX PA30esos Kypcd.
YpaBHeHus
BbInycKHUK HAYYHTCS:
* penrath OCHOBHBIC BUJIBI PAITMOHAILHBIX YPABHEHHH C OJTHOM IMEPEMEHHOMN, CHCTEMBI JIBYX YPaBHEHUH C IBYMS IIEpEMEHHBIMH,
* I[OHUMAaTh YPAaBHECHHE KaK BAKHCHUIITYIO MAaTEMaTHICCKYIO MOJICITb JUTS OTIMCAHUS U U3YdeHUS pa3HOOOPa3HBIX PEATbHBIX CHTYAIlHH, pelIaTh
TEKCTOBBIC 3a/1a4H aJITeOpaueCKUM METOJIOM;
* MPUMEHATH rpadUIeCcKHe MPEICTABICHUS JIJIS HCCIISI0BAHNS YPaBHEHUH, HCCIICIOBAHUS U PEIICHHUS CHCTEM YPAaBHEHHIA C JBYMS IIEPEMESH HBIMHU.
Boinycknuk noiyuum 603mMoMcHOCHIb:
e 081a0emb CneyuaIbHbIMU NPUEMAMU PEUeHUsI YPABHEHUL U CUCTNEM YPABHEHUN, Y8EPEHHO NPUMEHAMb annapam ypasHeHutl OJisl peuleHUs.
PA3HOOOPA3HBIX 3a0aY U3 MAMEMAMUKU, CMENCHBIX NPEOMEMOs, NPAKMUKU,
o npumeHAmMb epapuueckue npeocmasienusi OJisi UCCIe008AHUSL YPABHEHULL, CUCEM YPABHEHUT, codeparcaujux OYKeeHHble KOIphuyuenmol.
HepaBencrBa
BbIMyCKHUK HAY4YUTCS
e TIOHMMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABCHCTB;
e pemiath JUHEHHBIC HEPABCHCTBA C OJIHOM NMEPEMEHHON M X CUCTEMBI; pelllaTh KBaIpaTHBIC HEPABEHCTBA C OMOPOU Ha rpaduyeckue npeCcTaBiICHHUS;
e TPUMEHSTH alnapaT HEPABEHCTB JUIs PEIICHUS 3a/1a4 U3 Pa3InYHbBIX Pa3JIeNIOB Kypca.
BoinyckHuk nosiyuum 603M0MCHOCHIb:
e 0Cc60UMb PAZHOOOPA3HBIE NPUEMBL DOKA3AMENbCMEA HEPABEHCNE,
e YBEPEHHO NPUMEHAMb ANNapam HepageHCms OJisi PeUuleHUsl PA3HO0OPAZHBIX MAMEMaAMU4ecKux 3a0ay, 3a0ay U3 CMEICHbIX NPeOMemos U NPAKmuKu;
o NpumMeHAmb epapuyeckue npeocmasienuss O UCCIe008AHUSL HePABEHCME, CUCTEM HEPABEHCME, Co0epHcauux OyKeeHHble KO duyuenmoi.
YucaoBbIe MHOKECTBA
BbInyCKHUK HAY4YHUTCH:
e TOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHbBIE C TIOHSTHEM MHOKECTBA, BBIIIOJIHATH OTIEPAIlU HAJl MHOKECTBAMU;
e HCIOJIb30BaTh HaYallbHBIE MPEACTABICHUS O MHOXKECTBE ICUCTBUTEIHHBIX YUCEIL.
BuinyckHuK noayuum 603mMo0xicHOCHIb:
e pazeusams npeoCmagieHue 0 MHONCECMEAX,
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*  pazeusams npedcmagieHue o Yucie U YUci08blX CUCeMAax Om HamypaibHblx 00 0elCmM8UMeNbHbIX Yucell, 0 POl 6bIYUCTIEHUL 8 NPAKMUKe;

Ppazeumo u y2ayoums 3HaAHUsL 0 0eCAMUYHOU 3aNUCU 0elCMBUMENbHbIX Yucel (nepuooudeckue u Henepuoouieckue opoou,).
DyHKUUHA
BbInycKHUK HAYy4YHTCS:

* TOHMMATH U UCTIOJIH30BATh QYHKIIMOHAIBHBIC TIOHSATHS, SI3bIK (TEPMUHBI, CAMBOJIUYECCKHEC 0003HAYCHHS);

* CTPOWTH I'padUKH FJIEMEHTAPHBIX (PYHKIIHA, UCCIICOBATh CBOMCTBA YMCIOBBIX (DYHKIMI HA OCHOBE M3YYCHHUS IOBEJCHHS X TPAPUKOB;

* MOHMMAaTh (YHKIHIO KAK BAXKHEUINYID MAaTEMaTHYCCKYH0 MOJCNb I ONUCAaHUS TIPOIECCOB U SIBJICHUH OKPYKAIOMIETO MUpPA, TPUMEHSTH
(YHKIIMOHATBHBIN SI3BIK, IS OMIMCAHUS U UCCIICOBAHUS 3aBUCUMOCTEH MKy (PU3HUECKUMHU BEITMYNHAMU;

* TOHMMATh M HCIIOJIB30BATh S3BIK MOCIIEA0BATEILHOCTEH (TEPMUHBI, CAMBOJIMICCKIE 0003HAUCHHUS );

* MPUMEHSATH (OPMYJIBI, CBSI3aHHBIC C ApU(PMETUIECKON U TCOMETPUUYCECKOM MPOTPECCUSIMH, U ammmapaT, chopMUpOBAaHHBIN MTPH U3YICHUHU JAPYTUX Pa3JICIIOB
Kypca, K pEIICHUIO 33/1a4, B TOM YUCJIe ¢ KOHTEKCTOM U3 PealIbHOM KU3HH.

Boinycknuk nosiyuum 603MoicHOCHb:

* 1IPOBOOUMb UCCIEO0BAHUS, CBA3AHHbIE C USYYEHUEeM C8OUCME (PYHKYUL, 8 MOM YUCTe C UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBe 2PAPUKOE U3YUEeHHbIX
@dyHKyuti cmpoums b6oJiee ClodCHble epauKu (KyCcoOUHO-3A0aAHHbLE, C «BLIKOIOMBIMUY MOUKAMU U M. N.);

* UCNONBL308aMb (PYHKYUOHANbHBIE NPEOCMABIeHUS U CEOUCMBA (DYHKYUL peuleHUs MamemMamuyeckux 3a0ad U3 pasiudHblX pazoenos Kypcd, peuiams
KOMOUHUPOBAHHbLE 3A0aUU ¢ NPUMEHEHUeM QOPMYIL N-20 YleHAd U CYMMbl NEPBbIX N ULeHO8 APUDMemMUUecKoll U 2eoMempUlecKoll npocpeccutl, NPUMeHsis
npu SMOM annapam ypasHeHuil U HepageHcms,

* NOHUMAMb APUPDMEMUYECKYI0 U 2e0OMEeMPUYECKYI0 NPOcPecCcUul KaK (QYHKYUU HaAmypaibHO20 apeyMeHma, CeA3bl8amb apu@dmemuyecKyro npoepeccuro ¢
JIUHEUHBIM POCTOM, 2E0OMEMPUUECKYI0 — C IKCHOHEHYUANbHBIM POCTOM. DJIeMeHThI NIPUKJIATHON MATeMaTUKHU
BbINMyCKHUK HAYYHUTCS:

* HCIOJb30BaTh B XOJI€ PELICHUS 3ajay dJIEMEHTapHbIe MPeACTaBICHUS, CBI3aHHbIE C MPUOMKEHHBIMU 3HAYCHHUSIMH BEJTNYHH;

* HCIOJb30BaTh MPOCTEUIINE CIIOCOOBI MPEICTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX;

* HAXOJIUTh OTHOCHUTEIIbHYIO YAaCTOTY U BEPOSITHOCTh CIy4ailHOTO COOBITHS;

* pemiatb KOMOMHATOPHBIE 33]]a4l Ha HAXO0K/IEHUE YUCIIa 0O0bEKTOB WJIM KOMOMHAIIHH.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

* MOHATH, YTO YHUCIIOBBIC JIaHHBIC, KOTOpBIE MCIIOJNB3YIOTCA MJIsl XapaKTEPUCTUKH OOBEKTOB OKPYKAIOLIETO MHpa, SBISIOTCS MPEHUMYIIECTBEHHO
NpUOMMHKEHHBIME, YTO TIO 3allUCH MPUONMKEHHBIX 3HAYEHUH, COAep)KaluXcs B MH(MOPMAIMOHHBIX HCTOYHHUKAX, MOXHO CYAUTHb O TOTPEHIHOCTH
MIPUOJIMIKCHHUS;

* MOHATH, YTO MOTPEHIHOCTh PE3yJIbTaTa BEIUUCICHHI JOJDKHA OBITh COM3MEPUMA C TIOTPEUTHOCTHIO UCXOAHBIX JTAHHBIX;

* mpuoOpecTu MepBOHAYAIBHBINA OINBIT OpraHu3aluu cOopa MaHHBIX MPU MPOBEICHUH OINpoca OOIIECTBEHHOTO MHEHHS, OCYILECTBISATh UX aHAIM3,
MIPEJICTaBIIATh Pe3yNbTaThl OMPOCca B BUIE TAOJIUILIbI, TUArPaMMBb;

* MpUOOpPECTH OMBIT MPOBEJIEHUS CIy4alHBIX JKCIHEPUMEHTOB, B TOM YHCIIE C TIOMOIIBIO KOMIIBIOTEPHOTO MOJEIUPOBAHUS, HWHTEPIPETAINH HX
pE3yNbTaTOB;

* HAYYUTHCSA HEKOTOPBIM CIIECIMATBHBIM MPHEMaM peleHus KOMOMHATOPHBIX 3a/1au.

7 kaacc Aaredpa
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AJredpanyecKkue BbIpaxeHUs
OOyuaromuiicss HAy4YMTCs
e OIEpUPOBATh MOHATUSAMH «TOXKJECTBO», «TOKIECTBEHHOE IpeoOpa3oBaHUey, peliaTh 3a/1auu, CoAeprKaline OyKBEeHHbIE TaHHbBIE, paboTaTh C
bopmynamu;
e BBINOJHATH IPpeoOpa3oBaHue BEIPAKECHUHN, COIEPKAIUX CTETIEHU C HATYpaJIbHBIMH MMOKA3aTeISIMHU;
e BBINOJHATH TOX/IECTBEHHBIE TPE0OPa30BaHNUs PAIIHOHAIBLHBIX BEIPAKCHUN HA OCHOBE MPABHJI ACHCTBHIA HAJl MHOTOUYICHAMU;
e BBINOJHATH PA3JIOKEHHE MHOTOWICHOB HA MHOKUTEIIH.
OO0yyaromuiics MOJYYHT BO3MOKHOCTD.
e BBHITNIOJHATH MHOTOIIArOBEIE TPE0OPa30BaHUs PATMOHAIBHBIX BBIPAKEHHH, IPUMEHSISI IIMPOKHIA HAOOp CIIOCOO0B U MPUEMOB;
e TIPHUMEHSTH TOXKJIECTBEHHBIC IPe0Opa30BaHusl U PEUICHHS 3319 U3 Pa3IMYHBIX pa3esioB Kypca.
YpaBHeHus
OOyyaromuiics HayYuTCs:
e  pelIaTh JIMHEHWHBIE YPAaBHEHHUSI C OJJTHON MEPEMEHHOM, CHCTEMBI ABYX YPAaBHEHHM C IBYMs IIEPEMEHHBIMU;
e TMOHMMATh YPaBHEHHE KaK BXHEHUITYI0 MATEMaTHUECKYIO MOJICNb IS OTIMCAHMS ¥ M3y9YCHHUST Pa3HOOOPA3HBIX PEAIbHBIX CUTYAIUH, pemaTh
TEKCTOBBIE 3a/1a41 ANTeOPanYeCcKM METOIOM;
e TIPHUMEHSATH rpaduyuecKue MpeaCTaBICHUS T UCCIISIOBAHNS YPaBHEHH, HCCICIOBAHNS U PEIICHHS CUCTEM YPaBHEHUH C IBYMS MTEPEMEHHBIMHU.
OOy4aromuics MOJYYHT BO3MOKHOCTD:
e OBJAJETH CHELHUATBHBIMY IPUEMAMHU PELLICHHs YPAaBHEHUI U CUCTEM ypaBHEHUI; YBEPEHHO NPUMEHATH alnapar ypaBHEHUH JUIsl peleHUs]
pa3sHOOOpa3HbIX 33Ja4 U3 MAaTEMaTHKH, CMEXHBIX NIPEIMETOB, IIPAKTHKY;
e IIPUMEHATH rpaduueckue NpeacTaBIeHUs 1JIs UCCIEI0BAaHNs YPABHEHUH, CUCTEM ypaBHEHUH, COAepKaIlUX OyKBEHHbIE KOA(DPUIIUEHTBHI.
LR IN10700
OO0yuaromuiicss HAyYUuTCsl:
* IOHUMATh U UCMOJIb30BaTh PYHKIIMOHAIbHbIE HOHATHS, A3bIK (TEPMHUHBI, CHMBOJUYECKHE 0003HAUYEHUS);
e CTpOUTH I'padMKH JMHEHHON QyHKIMH, HCCIe10BaTh CBOMCTBA YNCIOBBIX (DYHKIMN HA OCHOBE U3Y4YEHHUs IOBEJCHUS UX I'PaHKOB;
e IIOHMMAaTh (YHKIHMIO KaK Ba)KHEHIIYI0 MaTeMaTHUYeCKyI0 MOJENb JUld OMMCAHHUS IPOLECCOB M SIBICHHM OKpPYXKAIOIIEro MHUpPA, IPUMEHSTh
(GYHKIMOHATIBHBIHN SI3BIK JUIs1 ONMCAHMSI U UCCIIEJOBAHUS 3aBUCUMOCTEH MEX Y (PU3MUECKUMH BETMUMHAMM;
OOyuaromuiics MOJIy4YUT BO3MOKHOCTh:
e IIPOBOJUTH MCCIIEOBAHUS, CBA3aHHBIE C M3YYCHHEM CBOMCTB (DYHKIMH, B TOM YHCIE C MCIOJIb30BAHHMEM KOMIIBIOTEPA; H OCHOBE I'paduKoB
U3YyUYEHHBIX (PYHKIMHA CTPOUTH 00JI€ CII0KHBIE I'papUKH (KYyCOUHO-3aJaHHBIE, C «BBIKOJIOTHIMI» TOUKAMU U T. I1.);
e HCHOJB30BaTh (PYHKLUMOHAJIbHBIE MPEICTABICHUS U CBOWCTBA (QYHKIMM Ul pelIeHUs MaTeMaTHUeCKUX 3aa4 U3 pa3 JIMYHBIX Pa3/esIoB Kypca.
7 xkaacc I'eomerpus
OOyuaromuiics HayYuTCs
e Vcnonp3oBarh Npu pelIeHNH MaTeMaTUYECKUX 3a/1a4, UX 000CHOBAaHUHU M MPOBEPKE HAlJCHHOTO PELIeHUs 3HAaHUS:
e 00 OCHOBHBIX F€OMETPHUUECKUX MOHATHUAX: TOUKA, IPSIMast, TNIOCKOCTh, Jy4, OTPE30K, PACCTOSHUE; 00 yrie, OMcCeKTpUce yria, CMEeXHbIX yIiax;
e 0 CBOMCTBaxX CMEXHBIX yIJIOB,;
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e O CBOICTBE BEPTUKAJIBHBIX YIJIOB;
e 0 OHCCEKTpHCE yIiia U CepeIMHHOM NEePIEeHINKYISIPE K OTPE3KY KaK FT€OMETPUIECKUX MECTaX TOYEK;
e 0 IApaAJUIEIBHBIX NPAMBIX; IPU3HAKAX U CBOMCTBAX MapajlICIbHBIX MPAMBIX;
e 00 OCHOBHBIX YEPTEKHBIX HHCTPYMEHTAX M BBITIOJIHAEMBIX C X MOMOIIBIO MTOCTPOCHUSX;
e 0 PaBEHCTBE F€OMETPUUECKUX PUTYP;
e O IIpU3HAKaX PaBEHCTBA TPEYr'OJIbHUKOB;
OOyuarouuiicss HAyYUTCA
o IIpuMeHATH CBOMCTBA CMEXHBIX U BEPTUKAIbHBIX YTJIOB IPU PELLICHUU 33134
e HaxoauTe B KOHKPETHBIX CUTYalLlUAX PaBHbIE TPEYTOJIbHUKH U JOKAa3bIBaTh UX PABEHCTBO
e YcraHaBIMBaTh NapauIEIbHOCTh MPSIMBIX U IPUMEHATH CBOMCTBA MapajlIeIbHbBIX MPSMBIX
e IlpuMeHsATH TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA
e  BhBINOJIHATH OCHOBHBIE T€OMETPUUECKHE TOCTPOCHHUS
e HaxonuTe peuieHus >kM3HEHHbIX (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX HCIOIb3YIOTCSI MaTeMaTHYECKHE CPE/ICTBA
o Co3gaBaTh NPOAYKT (Pe3yabTaT MPOEKTHOM NEATENBHOCTH), AJI1 N3Y4EHUS U ONMCAHUS KOTOPOTO UCHOJIB3YIOTCS MaTeMaTHYeCKue CpeICTBa.

8 kiacc Aareopa

Anzedopauueckue sviparxcenus

OO0yuaromuiicsi HAyYUuTCsl:

* ONEPUPOBATH MOHATUSIMH «TOKJIECTBOY», «TOXKJIECTBEHHOE MpeoOpa3zoBaHUE», pellIaTh 3aJauu, coJepKalire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GopMyIamu;
* BBIMIOJIHATH MTPE0Opa30BaHuUsl BIPAXKEHHM, COJIEPKAIINX CTETIEHH C IEJIBIMU ITOKa3aTeIsIMU U KBaJpaTHbIe KOPHU;

* BBIMIOJIHATH TOXKECTBEHHbIE MPe0Opa30BaHusl pallMOHATIBHBIX BBIPAXKEHUI HA OCHOBE MpaBUJI JIHCTBUM HaJ anreOpanyecKuMu JpoOsIMu;

* BBITIOJIHATH PA3JI0KEHHUE KBAIPATHOTO TPEXUJIeHa HA MHOKHUTEIH.

Ypasnenusn

OOyyaromuiicss HAyYUuTCsl:

* pelaTh OCHOBHBIE BU/IbI PAIlMOHATILHBIX YPAaBHEHU C OJTHON IePEeMEHHOM;

* IOHUMAaTh YpaBHEHHE KaK BaXKHEUIITYI0O MaTEMaTUUECKYIO0 MOJEIb JJIsl OMUCAHUSI U U3YYEHUs Pa3HOOOpa3HbIX pealIbHbIX CUTYallUil, peniaTb TEKCTOBBIE
3a/1auM anreOpanyecKuM METOI0M;

* IPUMEHSATH rpaduvecKue MpeACTaBICHUS IS HCCIeI0BaHUs ypaBHEHUI.

Yucnoevle pynkyuu

OOyuaromuiics Hay4uTCs:

* IOHUMATh U UCIOJIb30BaTh (DYHKIIMOHATBHBIEC TOHATUS U S3bIK (TEPMHUHBI, CHUMBOJIHUYECKHE 0003HAYCHHUS);

* CTpOUTH TPAdUKH MEMEHTAPHBIX DYHKIHIT Y=K/X; y=X2; y=VX; HCCII¢/[0BAaTh CBOICTBA YHCIOBBIX (DYHKIHIT Ha OCHOBE H3ydCHHUS TOBEICHHS HX
rpauKoB;

* MOHUMAaTh (PYHKIIHIO KaK BaXXKHEHIIIYI0 MATEMaTHYECKYIO MOJIENb ISl OMTUCAHUSI POLIECCOB U SIBICHUM OKPYKAIOIIETO MHUPA, IPUMEHSTh

(G YHKIIMOHATBHBIN S3BIK [T OMTUCAHMS U UCCIICIOBAHMS 3aBUCUMOCTEN MEX Ty (PU3MUECKUMHU BETUYNHAMHU.
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Yucnogvle MHOIHCECMBA

OOyuaromuiicss HAy4YMTCs:

* MIOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C TIOHATHEM MHOXECTBA, BHITIOJIHSATH OTEpPAIi HaJl MHOXKECTBAMHU;

* MCIIOJIb30BATh HAYAIbHBIC IPECTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEIN.

8 knacc I'eomerpus

YeTbIpexyroJbHUKH.

OOyuaromuiics HayYuThCS:

BJIQJICTh OIIPE/ICIICHUEM MHOTOYTOJIbHUKA, MOHMMATh W TPHUMEHATH (OPMYSTYy CYMMBI YJOB BBIIIYKIOTO MHOTOYTOJIbHUKA; MMOHMMATh OIpEaeSICHIE
napauiesorpaMMa M €ro CBOMCTBA; ONpeNesIeHHEe MapajuiesiorpaMma; (GOpMyIUPOBKH CBOMCTB M MPU3HAKOB Mapajljie]orpaMMa; OIpe/iesIeHHe TP areliH,
CBOWCTBAa pPAaBHOOCAPEHHON Tpamnenuy; MPUMEHATh (GOPMYIUPOBKY TeopeMmbl aneca W OCHOBHBIE JTalbl €€ JI0KAa3aTelbCTBA; OIPE/ICICHUE
NPSIMOYTOJIbHHUKA, (POPMYJTHPOBKM CBOWMCTB W TPU3HAKOB; OIpenesrieHue pomba, KBajpaTa Kak YacTHBIX BHJIOB NapajuiesiorpaMma; OTpeAeeHHe
CUMMETPHYHBIX TOUEK U (PUTYp OTHOCHUTEIHHO MPSMON U TOUKH.

OOydJaromuiics MOJYYHMT BO3MOKHOCTB. IPUMEHATh (POPMYITy CYMMBI YIJIOB BBIIYKJIOTO MHOTOYTOJbHHKA TIPH HAXOXKICHWH 3JICMCHTOB
MHOTOYTOJIbHUKA, PACIIO3HABATh Ha YepTeaX MHOTOYTOJIBHHKU M BBIMYKJIbIE MHOTOYTOJIBHHKH, WCIOJIB3YS OIpPEICICHHE; JI0Ka3bIBaTh, YTO JTAHHBIHA
YEeTBIPEXYrOJIbHUK SBJISCTCS TMapajuIeJIorpaMMOM; MPUMEHATh TEPEeMy B IpOIecce PElIeHUsS 3aJad; pacro3HaBaTh TPAINCIHIO, €€ JIEMEHTHI, BHJBI Ha
gepTekax, HaXOJUTh YTIIbI M CTOPOHBI PaBHOOCPEHHOM TpaIleI[uy, HCIIOJIb3Ys €€ CBOMCTBA; JACITUTh OTPE30K Ha N PABHBIX YACTEH C TIOMOIIBIO IIUPKYIIS U
JTMHEWKH; Pacro3HaBaTh Ha YEpTEekKax MapajuiesiorpaMM, HaXOTUTh CTOPOHBI, UCTOJB3YS CBOWCTBA YIJIOB W JIMAroHAJeH; paclio3HaBaTh W W300pa)xxaTh
poMO, KBajpar, HaXOAUTh CTOPOHBI U YIJIbI, HCIIOJIB3Ys UX CBOWMCTBA; CTPOUTHh CHMMETPHYHBIC TOYKH M PACHO3HABATH (DYUTYPHI, 00JAJAI0NINE OCEBOH U
LEHTPAIbHON CUMMETpPHEH.

Ilnomans.

OOyuaromuiicss HAYYUTCSI: 1aBaTh MPEJICTABICHUE O CIIOCOOE M3MEPEHHs IUIONIA MHOTOYrOJbHHMKA, CBOMCTBA IJIOMIAJICH; CIIOJIb30BaTh OCHOBHBIC
CBO¥CTBa Twionaneil u GopMyity JUIsl BBIYMCICHUS TUIOMAAN TPSMOYTOJIbEHUKA; MTPUMEHATh (OPMYJIbl ISl BBIYMCICHHS IUIOINAACH NPSIMOYTOJIbHUKA H
KBajzpata; GOpPMYJIbI IS BBIYMCICHUS IUIOMIAZC MmapajuiesorpamMmma, pom0a, TpEyrojbHHKA, Tparelnud; TeopeMy OO0 OTHONICHHWH IUIOIIaAeH
TPEYTrOJIbHUKOB, UMEIOIIHUX 0 PAaBHOMY YIiy; (OPMYJIMPOBKY TEOPEMBI O IUIOIIAIAHM TPAICIMU U STAlbl €€ J0Ka3aTelIbCTBA; (POPMYIHMPOBKY TEOPEMBI
[Tudaropa u oOpaTHOM el TEOPEMBI.

OOyuaronuiicss MOJYYUT BO3MOKHOCTH: BHIBECTH (POPMYITY TUIOIIA/IHN MPSMOYTOJIbHHUKA; PEIIaTh 33141 Ha BBIYMCICHUE TUIOMIAIN TPSIMOYTOJIbHUKA;
BbIBeCcTH (OpMYIy IUIOMAAM MapauieiorpaMMa; peliaTh 3aJauyd Ha BBIYMCIICHUE IUIONIANU TPSMOYTOJILHOTO TpPEYroJIbHHKA; HAaXOIHWTh IUIOIIAIb
TPEYroJIbHUKA B Cllydae, €CIM PaBHbI MX BBICOTBHI MJIM YTOJ; JOKa3biBaTh (OPMYIy BBIUYMCICHHS IUIOMIAJN Tpareluuu; 10Ka3biBaTh Teopemy [ludaropa;
pelaTh 3a/1a4M Ha MpUMEHeHHe TeopeMbl [Indaropa; HaXoIUTh MJIOMIA/b TapaUIeIorpaMma, poM0Oa, TPEYroJIbHUKA, TPATCHUH 10 POpPMYyJIaMm.

Ioxo0HBIE TPEYT0JILHUKH.

OOyuaromuiics HAy4YuTCs:

BIIAJIETh OTPEENICHUSIMHU TPOMOPIIUOHATEHBIX OTPE3KOB M MOAOOHBIX TPEYTOJILHUKOB, CBOMCTBOM OMCCEKTPHUCHI TPEYTOJbHUKA;

(bOopMyITHUPOBKOM TE€OPEMBI 00 OTHOIIIEHUH TUIOMIAACH MOAOOHBIX TPEYTOJIbHUKOB;
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(bopMyIHPOBKOW MEPBOTO MPU3HAKA TOJ00HS TPEYrOJIbHUKOB; OCHOBHBIMU 3TAllaMH €T0 J0Ka3aTeIbCcTBa; (POPMYITHPOBKON BTOPOTO U TPETHETO NMPHU3HAKOB
10100 TPEYTOIBHUKOB; (POPMYIIMPOBKOIM TEOPEMBI O CPEHEN JIMHUHU TPEYTOJIbHUKA,;

(bopMyTHpPOBKOW CBOICTBAa MEOMAaH TPEYrOJIbHUKA; MPHUMEHSATh IOHSATHE CPEJAHEro MPONOPHHOHAIBHOTO, CBOHCTBO BBICOTBHI MPSIMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEICHHONW W3 BEPIIMHBI MPSAMOTrO yria; MOHHUMATh W NPUMEHITh TEOPEMY O IMPOTIOPIHOHATBHOCTH OTPE3KOB B IMPSMOYTOJIHLHOM
TPEYTOJIbHUKE;

KaK HaXOJUTh PAaCCTOSHHUE JO0 HEIOCTYITHOM TOYKH; 3Tamlbl MOCTPOCHUI; METO/ MOA00US; UCIIONb30BaTh MOHATHE CHHYCa, KOCHHYCA, TAHT€HCA OCTPOTO
yriia npsiMOyroJIbHOTO TPEYTrOJIbHNUKA, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO;

3Ha4YEeHMUs] CHUHYCA, KOCHMHYyca, TaHreHca st yrioB 30°, 45° ,60°; cOOTHOIIEHHS] MEXIy CTOPOHAMH M YIJIaMH MPSMOYrOJIbHOTO TPEYroJIbHUKA; TEOPHUIO
o100 TPEYTOIBHUKOB, COOTHOIICHHUSI MEKIY CTOPOHAMH H YIIIaMU MPSMOYTOJIEHOTO TPEYroJbHUKA.

OOy4aromuiics MOJYYHT BO3MOKHOCTD.

HaXOJUTh DJIEMEHTHI TPEYrOJIbHUKA, HCIIOJIB3YyS CBOWCTBO OMCCEKTPHUCHI O AEJICHWH MPOTHBOIOJIOXHON CTOPOHBI; HAXOJWUTh OTHOUICHHS TUIOIIAICH,
COCTaBIIATh ypaBHEHWS, WCXOJS W3 YCIOBUS 3aJadud; OKa3bIBaTh W TNPUMEHATh TIPH PEIICHWH 33a7ad  [EPBBIA  MPU3HAK  IOJ00MS
TPEYroJILHUKOB; TOKAa3bIBaTh M MPUMEHSATh MPH PEIICHWH 3aJa4 BTOPOW W TPETUH MPHU3HAKH TPEYroJbHUKOB; TOKA3bIBaTh MOJO0US TPEYrOJIHHUKOB U
HAXOJIUTh D3JEMEHTBHI TPEYroJbHHUKA, WCIOJB3YyS NPU3HAKA TOJIOOWS; HAXOIUTH CTOPOHBI, YTJIb, OTHOIICHHWE TEPHUMETPOB M IUIOMIANEH IMOMOOHBIX
TPEYTOJIbHUKOB, WCTIONB3Ysl MPHU3HAKH TOJOOHS; TIPOBOJUTE JI0KA3aTEILCTBO TEOPEMBl O CPEIHEH JIMHUHM TPEyrojbHHUKA, HAXOIUTh CPEIHION JIMHUIO
TPEYrOJIbHUKA; HAXOIUTh AJIEMEHTHI TPEYTOJIbHUKA, WCIOJb3ys CBOWCTBO MEAWAHBI; HAXOJUTh 3JIEMEHTHl MPSIMOYTOJLHOTO TPEYroJbHHUKA, HCIIONIB3YS
CBOWMCTBO BBICOTHI; HCIIOJIF30BATh TEOPEMBI TPHU PEHICHWH 3aad; CTPOUTh OHMCCEKTPUCY, BBICOTY, MEIMAaHy TpPEyroJbHHKA; YIroJ, pPaBHBIA JTaHHOMY;
NpsMyl0, TapauIeIbHYI0 JTaHHOW; MPUMEHSATh METOJ IMMOoJ00MS TMpH pEelIeHWH 3aJad Ha IOCTPOCHUE; HAXOMUTh 3HAUEHHS OCTajJbHBIX U3
TPUTOHOMETPUUYECKUX (PYHKITUN 11O 3HAYECHUIO OJTHOM;

OTpEeeNATh 3HAUCHUs CHHYCa, KOCMHYCa, TAaHT€HCa MO 3aJaHHOMY 3HA4YEHMIO YIJIOB; pelllaTh MPSMOYTOJbHbIE TPEYTOJIbHUKHU, UCIIOJIBb3YS OINpe/ieieHHe
CHUHYCa, KOCUHYCA W TaHT€HCA; BBIMOJHATH YEPTEX IO YCIOBUIO 33[1aul, PellaTh FT€OMETPUUECKHE 3a/1aui C UCIOJIb30BaHUEM TPUTOHOMETPUU; HAXOIUTh
CTOPOHBI TPEYroJbHUKA IO OTHOIIECHUIO CPEIHUX JIMHUW M TMEpUMETpy; peuaTbh MNPSMOYTOJbHBIM TPEYroJbHUK, HCMOIb3ySd COOTHOIIECHUS MEXIY
CTOPOHAMH U YTJIaMU MPSIMOYTOJIbHOTO TPEYroJIbHUKA.

OxpyxHOCTH

OO0yyaromuiicss HAyYUuTCsl:

pacrno3HaBaTh pa3IM4HbIE CIIy4ad B3aMMHOTO PACMOJIOXKEHUS MPSIMOM M OKPY)KHOCTH; MOJIb30BAThCS MOHITUSIMHU KacaTeIbHOM, TOUKH KacaHHs, OTPE3KOB
KacaTeNbHbBIX, MPOBEACHHBIX HUX OJIHOM TOYKH, CBOMCTBOM KacaTelbHOW M €€ MPHU3HAK; UCIOIb30BaTh (OPMYIUPOBKY CBONCTBA KacaTEJbHOW O €&
MEPIEeHIUKYIAPHOCTU K paauycy; GOpMYIUPOBKY CBOICTBA OTPE3KOB KacaTelIbHBIX, MPOBEACHHBIX W3 OJIHOM TOYKH; MOHSATHE TPAAyCHOW MEphI Tyrd
OKPY’KHOCTH; TIOHATHE LIEHTPAJIHLHOTO YIJIa; MOHITHE BIHCAHHOTO YIJa; TEOPEMY O BIUCAHHOM yriie U e€ CIENCTBUS C JO0Ka3aTelbCTBAMMU; TEOPEMY O
MIPOM3BEACHUN OTPE3KOB TIEPeCceKaloluXxcs XOpJ C JO0Ka3aTelbCTBOM; TEOPEMY O CBOMCTBE OHCCEKTPUCHl yrila H €ro CIEICTBUS C
JI0Ka3aTeNIbCTBAMM; MIOHSATHE CEPEAMHHOTO MEPICHINKYIPa, TEOPEMY O CEPEAMHHOM MEPIICHIUKYISAPE C JOKA3aTeIbCTBOM; YEThIPE 3aMeUaTEIbHBIE TOUKU
TPEYroJbHUKA; TEOPEMY O TOUYKE MepEeceueHus: BHICOT TPEYroJIbHUKA C JOKA3aTEeNbCTBOM; MOHSATHS BIIMCAHHOW M OMHMCAHHOM OKPYKHOCTE; Teopemy 00
OKPY’KHOCTH, BIFICAHHOH B TPEYrOJILHUK C JOKA3aTebCTBOM; TEOPEMY O CBOWCTBE OMMCAHHOTO YETHIPEXYTOJIbHHUKA C TOKA3aTEIhCTBOM.

OOyuaromuiics MoJy4YuT BO3MOKHOCTb!
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OIPEEIATh B3aUMHOE PACIIOJIOKEHHUE MPSAMOI U OKPYKHOCTH, BBIIIOJIHATH YEPTEXK 10 YCIOBUIO 33/1a4M; JOKa3bIBaTh TEOPEMY O CBOMCTBE KacaTeJIbHOM U
el 00paTHyI0, IPOBOIUTH KacaTeIbHYIO0 K OKPY)KHOCTH; pelIaTh MPOCTEHIINe 3aJaui Ha BBIYUCICHUE TPAJyCHON MEpbl YT OKPYKHOCTH; Paclo3HaBaTh
Ha 4YepTeKax LEHTpPAIbHbIE M BIMCAHHbBIE YIJIbI, HAXOJAUTh MX BEJIWYMHBI; PEIIaTh 3aJaud C HUCIOJb30BAHUEM TEOPEMBI O INPOU3BEIACHUU OTPE3KOB
MEPECEeKAIOIINUXCS XOPA; pelaTh 33Ja4i Ha NMPUMEHEHHE TEOPEMbl O CBOMCTBE OMCCEKTPHUCHI yIiia W €ro CIEACTBHM; pemaTh 3aJa4d Ha MPUMEHEHHE
TEOPEMBI O CEPEIMHHOM NEPIEHIUKYIISPE; peliaTh 3aaud Ha IPUMEHEHHE TEOPEMbl 00 OKPY)KHOCTH, BIIMCAHHOW B TPEYrOJIbHUK; IPUMEHATh CBOMCTBO
ONMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aJ]ay, BBIIOJIHATh YEPTEX M0 YCIOBUIO 33/1a4M; PeIliaTh MPOCTEHIINE reOMETPUYECKUE 3a/1a4H, OITUPAsCh
Ha N3y4CHHBIE CBOMCTBA.

OOyuaromuecss JOJIKHBI UCIIOJIb30BATh MPUOOPETEHHBIE 3HAHMSI U YMEHUS B MPAKTUYECKOW JEATEIIbHOCTH M MOBCEIHEBHOW YKU3HU JUIS: BBIYMCIICHUS
IUIOLIA/IeH; BBINOJHEHUS! U3MEPUTEIbHBIX PabOT Ha MECTHOCTH; ONMHMCAHMS PEAIbHBIX CUTYallMil Ha s3bIKE N'€OMETPHH; PELIeHMs MPaKTUYECKUX 3ajad,
CBSA3aHHBIX C HAXOXXJICHHUEM TI'€OMETPUUYECKUX BEJIWYMH (UCHOJB3Yys MpU HEOOXOAMMOCTH CIIPAaBOYHMKM U TEXHMUYECKHUE CPEJCTBA); IMOCTPOCHUM
reOMETPUYECKUMH HHCTPYMEHTaMHU (JIMHEWKa, YyroJIbHUK, LIUPKYJIb, TPAHCIOPTHUD);

BJIICHUS MPAKTUYECKMMH HaBbIKAMU HMCIIOJIb30BaHMS F€OMETPUUYECKUX MHCTPYMEHTOB /ISl U300pakeHus: QUryp, a Takke HaXOXKJIEHHs JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

9 kaacc Aaredopa
AJiredpanyeckue BbIpaKeHUs!
BEITTyCKHUK HAYYHTCS:
* ONEPUPOBATH MOHATHSAMH «TOKJIECTBOY», «TOXKIECTBEHHOE MpeoOpa3zoBaHue», peliaTh 3a1a4H, coiepkalue OyKBeHHbIE JaHHbIE; padoTaTh C
dbopmynamu;
* BBITIOJIHATH MTPE0OpPa30BaHuUs BIPAXKEHH, COIEpIKALIUX CTEIICHH C LEIBIMU ITOKa3aTesIMU U KBaJpaTHbIE KOPHH;
* BBIMIOJIHATH TOXKJECTBEHHBIE MPe0Opa30oBaHusl palliOHATIBHBIX BRIPAXKEHUN HA OCHOBE MPaBUJI ICHCTBUIN HAJl MHOTOWIEHAMH U alreOpandyeckKuMHU
TpOOsSMH;
* BBIMIOJIHATH PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.
BbInyCKHUK MOJTY4YUT BO3MOKHOCTb HAYUUTHCS:
* BBIMIOJIHATH MHOTOIIIArOBbIE MTPeoOpa30oBaHusl pallMOHAILHBIX BRIPAXKEHUN, MPUMEHSI HIMPOKUI HA0Op CIOCOO0B U MPUEMOB;
* IPUMEHSATH TOXKJAECTBEHHBIE MPEOOPa30BaHU Ul PEIICHUS 3a]]a4 U3 Pa3IMUHbIX Pa3/IeioB Kypca.
YpaBHenus
BbINTyCKHUK HAYYHMTCS:
* pelaTh OCHOBHBIE BU/IbI PAIMOHATILHBIX YPABHEHHM C OJTHOM MEPEMEHHOMN, CUCTEMBI IBYX YPAaBHEHUH C IByMsI IIEpEMEHHBIMH;
* IOHUMaTh ypaBHEHUE KaK BaXHEHIIYI0 MaTEMaTHYECKYIO MOJIENb JIs ONUCAHUS U HM3YYCHHs] Pa3sHOOOpPa3HBIX pEalbHBIX CHUTYaIlUi, peliaTh
TEKCTOBBIE 33/1a4M alreOpaniyeckuM METO/I0M;
* IPUMEHSATH TpaduUecKue MPeACTaBICHUS 7S UCCIeI0BaHUs ypaBHEHUH, UCCIeI0BAHUS U PEIICHHS CUCTEM YPaBHEHH C IByMS MIEPEMEHHBIMU.
BBITyCKHHUK MOJYYUT BO3MOKHOCTD!
* OBNIQJICTh CIHEIUAIBHBIMU TPUEMAMU DEIICHHs YPaBHEHHMM M CHUCTEM YpPaBHEHMI; yBEPEHHO MPUMEHSTH ammapaT YpaBHEHHH ISl pelIeHUS
pa3zHooOpa3HBIX 33/1a4 U3 MAaTEMATUKH, CMEXHBIX MPEAMETOB, MPAKTUKH;
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* IPUMEHSATH rpaduyeckre NpeacTaBICHUs IS HCCIIEI0BAaHUS YpaBHEHU, CHCTEM ypaBHEHUH, coiepKalux OyKBeHHbIe KO3 PUIIUEHTHI.
HepaBencrBa
BrInyCKHUK HAy4YuTCH:
* [IOHUMAaTh U IPUMEHSITh TEPMUHOJIOTHIO U CHUMBOJIMKY, CBI3aHHBIE C OTHOILIEHHEM HEPABEHCTBA, CBOMCTBA YHMCIIOBBIX HEPABEHCTB;
* peliath JIMHEHHBbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M KX CHUCTEMBI; pellaTb KBaJpaTHbIE HEpaBEHCTBA C ONOpOW Ha rpaduueckue
IIPEACTABIICHUS;
* IPUMEHATH annapar HEPAaBEHCTB MUl PEIICHMS 3a1a4 U3 Pa3JIMYHbIX Pa3JIeoB Kypca.
BBINTyCKHHK IOJIYYUT BO3MOKHOCTh HAy4NUTHCS
* pa3HOOOpa3HbIM TNpuUEMaM J0Ka3aTEeJIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHATh amnmapaT HEpaBeHCTB Uil pElIeHHUs Pa3HOOOpa3HBIX
MaTEeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 CMEKHBIX IIPEMETOB, IIPAKTUKH;
* IPUMEHSATH rpapuuecKue MPeICTaBICHUS IS UCCIeI0BaHUsI HEPABEHCTB, CUCTEM HEPABEHCTB, COAEPKALUX OYKBEHHbIE KOX(PPUIIUEHTHI.
YucjioBbIe MHOKECTBA
BrInyckHUK HAy4YHTCH:
* IOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIE C IOHATHEM MHOKECTBA, BBIIIOIHATH ONEPAallU HaJl MHOKECTBAMU;
* MCMOJIb30BaTh HAYAJIbHBIE IIPEICTABICHNSI O MHOKECTBE JIEUCTBUTEIBHBIX YHCEIL.
BBINTyCKHHUK OJIY4UT BO3MOKHOCTB!
* pa3BUBATh NPEJCTABICHUE O MHOXKECTBAX;
* pa3BUBATh NPEJCTABICHUE O YUCJIE U YNCIOBBIX CUCTEMAX OT HATypaJIbHBIX 10 ACHCTBUTEIBHBIX YHCEIT; O POJIU BBIUNCICHUN B TPAKTHKE;
* Pa3BUTH U YIIIYOUTDH 3HAHUS O AECATUYHOMN 3alMCH AEHCTBUTENBHBIX YCel (TIepUoANYECKUE U HETTEPUOJMUECKHUe JpooH).
D yHKUUHA
BrInyckHUK HAyYHTCH:
* IOHUMAaTh U UCIOJIb30BaTh (DYHKIIMOHAJIbHBIE IOHATHUS, S3bIK (TEPMHHBI, CHMBOJIMYECKHE 0003HAUYCHNS);
* CTPOUTH TpaUKU FIEMEHTAPHBIX PYHKUUN, UCCIIEAOBATh CBOMCTBA YNCIOBBIX (DYHKIUI HA OCHOBE M3Y4EHHUS MMOBEICHUS UX IPapUKOB;
* MIOHUMAaTh (PYHKIHIO KaK BaXXHEHIIIYI0 MATEMaTUYECKYIO MOJIEIb [l OMTUCAHUSI POLIECCOB U SIBJICHUM OKPYXKAIOIIET0 MUPA, IPUMEHSTh
(G YHKIIMOHATBHBIN A3BIK JUIS OMUCAHUS U UCCIIEIOBAHMS 3aBUCUMOCTEN MEX Ty (PU3MUEeCKUMH BEIMYMHAMU;
* IOHUMAaTh U UCIIOJIb30BATh S3bIK MOCIEA0BATEIBHOCTEH (TEPMHUHBI, CHUMBOJIUYECKHE 0003HAYCHUS)
* IPUMEHSATH (POPMYIIbI, CBA3aHHBIE C apU(PMETUIECKON U T€OMETPUIECKOM MTPOrPecCusiMu, U ammapar, chOpMUPOBAHHBIN MPH U3YYSCHUH IPYTHUX
pa3zenoB Kypca, K pelIeHUI0 3aa4, B TOM YHCII€ ¢ KOHTEKCTOM U3 PeajibHOM )KU3HU.
BbINyCKHUK NMOJIyYHT BO3MOKHOCTD .
* IPOBOJUTH HCCIIEOBAHUS, CBA3AHHBIE C M3YyYCHHEM CBOMCTB (PyHKIMIi, B TOM 4YHCII€ C HCIOJb30BAaHHEM KOMIIBIOTEpA; Ha OCHOBE rpaduKoB
M3YYEHHBIX (DYHKIUI CTPOUTH OoJiee ClI0KHbIE rpaduKH (KyCOUHO-3aJaHHbIC, C «BBIKOJIOTHIMUY» TOUKAMHU U T.I1.);
* HCIOJIb30BaTh (PYHKLIMOHAJIBHBIE MPEICTABICHUS U CBOWCTBA (DYHKIMH pelIeHs] MaTeMaTHYeCKUX 3a/1ad U3 pa3IMuHbIX pa3/esoB Kypca;
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* pemiaTh KOMOMHHMPOBAaHHBIC 33/1a4d C NMPUMEHEHHEM (OpMya n-TO 4YieHa M CyMMBI NEPBBIX N YICHOB apu(METHUECKOW U TeOMETPUUECKOM
[IPOrpeCCUi, IPUMEHSS IIPU 3TOM allapaT YpaBHEHUH U HEPAaBEHCTB;

* IOHUMATh ApUPMETUYECKYIO U TEOMETPUIECKYIO IIPOTPECCUU KaK (PYHKIIMH HATypaJbHOTO apryMEHTa; CBA3BIBATh apH(PMETHIECKYIO TPOTPECCHIO C
JIMHEWHBIM POCTOM, T€OMETPUYECKYIO — C SKCIIOHEHIIUAIbHBIM POCTOM.

DJIeMeHThI NPUKJIATHONH MaTeMATHKHU
BrInyCKHUK HAY4YHTCA:

* HCTIOJIH30BATh B XOJI€ PEIICHUS 33/1a4 AJIEMEHTapHBIC TIPEACTABICHHUS, CBI3aHHbBIE C TPUOIMKEHHBIMU 3HAUEHUSIMH BEJIMUHH,

* HCII0JIb30BAaTh MIPOCTEHIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUUECKUX JTaHHBIX;

* HaXOJUTh OTHOCUTEBHYIO YaCTOTY U BEPOSITHOCTh CIIy4allHOTO COOBITHS;

* pemarth KOMOMHATOPHBIE 337a4l Ha HaX0XKJIEHHUE YKciia OOBEKTOB MIIM KOMOMHALIUH.

BBINTyCKHHK NIOJIy4UT BO3MOKHOCTB !

* IOHATh, YTO YHWCJIOBBIE JIaHHBIE, KOTOPbHIE HCIOJIb3YIOTCS JUISl XapaKTEPUCTHUKU OOBEKTOB OKPYXKAIOIIET0 MHUpa, SBISIOTCA MPEUMYLIECTBEHHO
NpUOMMKEHHBIMHE, YTO TO 3alKCH NPUONMKEHHBIX 3HAUYEHUH, cojepXkalluxcs B HH(MOPMAIMOHHBIX HMCTOYHHMKAX, MOYKHO CYIUTh O TOTPEIIHOCTH
MpUOIKEHNUS;

* IOHSATh, YTO MOTPEIIHOCTh Pe3yJbTaTa BRIYMCICHUHN JOKHA OBITH COM3MEpPUMA C MOTPEIIHOCTHIO UCXOIHBIX JAHHBIX;

* IpUOOpeCTH MEepBOHAYAIBHBIA OIBIT OpraHu3aly cOOpa JaHHBIX MPHU MPOBEIEHUHU OMpoca OOIIECTBEHHOIO MHEHHUS, OCYHIECTBIATh MX aHaJM3,
MIPEJICTaBIATh PE3yJIbTaThl ONPOca B BUIE TaOJIULIbI, TUarpaMMbl;

* IPUOOPECTU ONBIT MPOBEACHUS CIy4allHBIX AKCIEPUMEHTOB, B TOM YHCJIE C MOMOLIbIO KOMIIBIOTEPHOIO MOJEIMPOBAHUS, UHTEPIPETALUU UX
pE3yJIBTaTOB;

* HAy4YUThCS HEKOTOPBIM CHEMAIbHBIM NIPHUEMaM pellleHnss KOMOMHATOPHBIX 3a/1ay.

9 kaacc I'eomeTpus
BbInycKHUK HAYYHTCH:
1) pacnio3HaBaTh Ha YepTekKax, PUCYHKAX, MOJICNIAX U B OKPYXKAIOIEM MHUpe IIIOCKHE U MPOCTPAHCTBEHHBIE T€OMETPUUECKIE (PUTYDHI;
2) pacnio3HaBaTh pa3BepTKH Ky0Oa, IPSAMOYTOJIBHOTO Mapajuleienunesa, NpaBmibHOW MUPpaMuIbl, LHIMHIPA U KOHYCa;
3) onpenenaTh MO JIMHEHHBIM pa3MepaM pa3BepTKU (GUTyphl JMHEHHBIE pa3Mepbl caMoil pUrypsl 1 HA0OOPOT;
4) BBIUUCIIATH 00BEM MPSAMOYTOJBHOIO Napaljelenune/a;
BBINYCKHUK MOJIYYHT BO3MOKHOCTb:
5) BBIYMCIATH 0OBEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYP, COCTABICHHBIX UX IPSIMOYTOJIbHBIX MapauIeIeUIIeI0B;
6) yriyOuTh U Pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX EOMETPUUECKUX (DUTYpax;
7) IpUMEHSTh NOHATHE Pa3BEPTKU JJIs1 BHIIOJHEHUS IPAKTUUECKUX PACUETOB.
I'eomeTpuyeckue purypbl
BbINyCKHUK HAYYHTCS:
1) monBp30BaThCsA SA3BIKOM T€OMETPUH JJIS1 OTMCAHUS MPEAMETOB OKPYKAIOIIET0 MUPA U MX B3aUMHOTO PAaCIIONIOKEHUS;
2) pacro3HaBaTh ¥ U300pakaTh Ha YepTexkaxX U pUCYHKaX T€OMETpHUUECKUe PUTyphI U UX KOH(UTypaliH;
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3) HAXOJUTH 3HAUECHHUS JJTHH IMHEHHBIX 5JIEMEHTOB (DUIYp U UX OTHOLIEHMS, TpaaycHyio Mepy yriios oT 0° 1o 180°, mpumensis onpeseseHus, CBOHCTBA 1
MPU3HAKK (PUTYp U UX IEMEHTOB, OTHOIIEHHS (DUTYp (paBEHCTBO, 101001e, CHMMETPHUH, IOBOPOTA, MApaJUIETIbHBIN MIEPEHOC);
4) onepupoBaTh C HAYATHHBIMH MOHATUSIMHI TPUTOHOMETPHH U BBITIOJIHATH JIEMEHTAPHBIE ONEpalui HaJl (QYHKIMSIMHU YTIIOB;
5) peuiath 3a7aun Ha J1I0Ka3aTeIbCTBO, ONUPASICh HA U3YYEHHbIE CBOMCTBA (DUTYp U OTHOLIEHUM MEXIy HUMU U IPUMEHSISI U3Y4EHHbIE METO/IbI
JI0Ka3aTeJIbCTB;
6) pelaTh HECJIOKHBIE 33/1a4l Ha IOCTPOEHUE, IPUMEHSIS OCHOBHBIE aJITOPUTMBI IIOCTPOEHUS C IOMOLIbIO [IUPKYJIS U JTUHEUKHY;
7) peuiaTh NpOoCTEUIINE MIAHUMETPUYECKUE 3a7a4U B IIPOCTPAHCTBE.
BbINyCKHUK MOJTY4YUT BO3MOKHOCTD!
1) oBiianeTh MeTOJaMU pelIEHUs 3a7a4 Ha BBIUMCIICHUS U 1I0Ka3aTeIbCTBA: METOJIOM OT MMPOTUBHOT0, METOJ0M 0JI00MS1, METOJIOM Ilepebopa BapHaAHTOB U
METO0/I0M T€OMETPUUECKUX MECT TOYEK;
2) mpruoOpecTH OMBIT MPUMEHEHHS aNreOpandecKoro U TPUTOHOMETPUIECKOTO arnapaTa U UIei IBIKESHUS IIPU PEIICHUH TeOMETPUIECKUX 3a/1a4;
3) OBNaIeTh TPAIUIIMOHHON CXEeMOH PElIeHHs 33/1a4 Ha TIOCTPOCHHE C MTOMOIIBIO ITUPKYJIIS M IMHEWKH: aHAIN3, IOCTPOEHUE, J0Ka3aTeIbCTBO U
UCCIIEIOBAHUE;
4) HayyuThCS peulaTh 3a7a4d Ha MOCTPOCHHE METO/IOM T€OMETPUYECKOTO MECTa TOUEK U METOA0M HOJ00us;
5) MPUOOPECTH OMBIT UCCIIEIOBAHUS CBOWCTB IUTAHUMETPUUECKUX (QUTYp C TIOMOIIbIO KOMIBIOTEPHBIX MPOTpaMM;
6) IprOOPECTH OIBIT BBHITIOJHEHUS IIPOSKTOB 10 TeMaM: «['eoMeTpryeckue mpeoOpa3oBaHus Ha IIOCKOCTHY, «IlocTpoeHue oTpe3koB Mo GopmMyIiey.
HN3mepenne reoMeTpu4ecKuX BeJTUYHH
BbInmycKkHUK HAy4YHTCH:
1. ucnonb30BaTh CBONMCTBA U3MEPEHNUS AJIUH, IUIOIIA/AEH U YIJIOB IIPY PELICHNH 3a/1a4 HAa HAXO0X/IEHUE JUIMHBI OTPE3Ka, JVIMHBI OKPYKHOCTH, JUINHBI
IYTH OKPY’KHOCTH, IPaTyCHON MEpHI yIia;
BBIUUCIIATH JAJMHBI JUHEWHBIX 2JIEMEHTOB (PUTYp M MX YIJIbl, UCTIOJIB3YsI (POPMYJIBI JUIMHBI OKPY’KHOCTH U JUIMHBI IYTH OKPYXHOCTH, (GOpMyIIbl
momasei puryp;
BBIUUCJIATH IUIOLIAAN TPEYTOJIbHUKOB, IPSMOYTOJbHUKOB, [TapaJuIeIorpaMMOB, Tpanelnii, KpyroB U CEKTOPOB;
BBIUUCIIATH JAJIUHY OKPYKHOCTH, JJIMHY Iy OKPYKHOCTH;
pelaTh 3a/1a4y Ha JOKa3aTeIbCTBO C UCIOIb30BAHUEM (POPMYJI JUTMHBI OKPYKHOCTH U JAJIMHBI yT'H OKPYKHOCTH, (GOpMyII IUIoIIanen puryp;
pelaTh NpaKTUYECKUE 3a/1a4i, CBSI3aHHbIE C HAXOKJIEHUEM IeOMETPUUYECKUX BEJIMYMH (UCIOJIb3ys IPU HEOOXOIMMOCTH CIIPAaBOYHUKU U
TEXHUYECKUE CPEJICTBA);
BBINYCKHUK MOJIYYHT BO3MOKHOCTb!
1) BeIuMCHATH IUIOIIAAM (PUTYp, COCTABIIEHHBIX UX ABYX WIM 00Jjiee NPSIMOYTOJIbHUKOB, MapajliieJorpaMMOB, TPEYrOJIbHUKOB, Kpyra U CeKTopa;
2) BBIYMCIATH IO J1 MHOTOYTOJIbHUKOB, UCHOJIb3Yysl OTHOILIEHHS PABHOBEJIUKOCTH U PABHOCOCTABICHHOCTH;
3) npuoOpecTH ONbIT IPUMEHEHUS aIredpanyeckoro U TPUrOHOMETPUYECKOTO arnaparta U uael ABWKEHHs IPU PELICHNH 3a/1a4 Ha BbIYMCICHHUE TJIoLa el
MHOTOYT'OJIbHUKOB.
Koopannarsi
BbINyCKHUK HAYYHTCS:
1) BBIYUCIATH JUIMHY OTpe3Ka M0 KOOPIMHATAaM €ro KOHIIOB; BEIYUCIIATh KOOPAMHATHI CEPEANHBI OTPE3Ka;

N

ok,
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2) UCII0JIb30BATh KOOPAUHATHBIN METO JUIsl U3YYEHMSI CBOMCTB IPAMBIX U OKPYKHOCTEN;

BBINYyCKHHK IOJIYYUT BO3MOKHOCTD .

3) oBiaJIeTh KOOPAWHATHBIM METOJIOM PELICHMS 3a/1a4 Ha BBIYUCIIEHUE U JJOKA3aTEIbCTBO;

4) mproOpecTH OMBIT MCIIOJIE30BAHMS KOMIIBIOTEPHBIX IPOTPAMM JUIsl aHAJN3a YACTHBIX CITy4aeB B3aMMHOTO PACIIOJIOKEHUS OKPY)KHOCTEH U MPSMBIX;
5) mpruoOpecTH OMBIT BHIIOJIHEHHUS TIPOSKTOB HA TeMy «lIpuMeHeHrne KOOpANHATHOTO METO/Ia TIPY PEIICHUH 3a/1a4 Ha BRIYMCIICHHUE U IOKA3aTEIbCTBOY.
BekTopbl

BrInnyCKHUK HAy4YHTCA:

1) onepupoBath ¢ BEKTOpaMU: HaXOAUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3a/IaHHbIX T€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN MPOU3BECHUIO
3aJIaHHOTO BEKTOPa HA YUCJIO;

2) HaxOUTh JUIsl BEKTOPOB, 33JaHHBIX KOOPJAMHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CyMMBI M Pa3HOCTU JBYX U 00Jiee BEKTOPOB, KOOPAMHATHI
MIPOM3BEACHUS BEKTOPA Ha YU CIIO, TPUMEHSISI P HEOOXOIMMOCTH COYETaTEeNbHbIHN, IEPEMECTUTEIbHBIN U PACIIPEIEIUTEIbHBINA 3aKOHBI;

3) BBIUUCIATH CKAISPHOE MTPOU3BEIEHNE BEKTOPOB, HAXOAUTD YroJl MEX/1y BEKTOpaMH, YCTAHABIMBATh MEPIEHIUKYISIPHOCTD MPSIMBIX.

BBINTYyCKHHK 1OJIyYUT BO3MOKHOCTh:

1) oBnageTh BEKTOPHBIM METOJIOM JIJISl PEIICHHUS 3a/1a4;

2) pruoOpECTH OTBIT BBHITIOJTHEHHUS TIPOCKTOB HA TeMy «lIpuMeHeHne BEKTOPHOTO METO/1a TIPY PEIICHUH 3a]ad Ha BEIYMCIICHUE U JJOKA3aTeIECTBOY.

[Ipu opranuzanuu 00pa30BaTEIBLHONW JESITEILHOCTH, HANPABICHHONW Ha pealI3alMi0 W JOCTHKCHHE TUIAHUPYEMBIX PE3YJIbTaTOB, MCIIOIB3YIOTCS
pa3iIuyYHbIe MeJarornyeckue TEXHOJIOTUM, METOIbl, KOTOPbIe OCHOBAHbI Ha AuddepeHuany TpeOboBaHUM K MOAroToBKe oOydaromuxcs. [legarornueckue
METOJIbI: JICKIUA (KJIaccudeckasi, BBOJHAs, 0030pHas, mpoOiieMHas, 00o0OIaromias), MpaKTUKyMbl, JlabopaTtopHas paboTa, ceMHHap, HAOIIOJCHUE,
OTHCaHKE, IKCIIEPUMEHT, MOJEIUPOBAaHUE, paccka3, paboTa ¢ yueOHUKOM, METOJ1 yITPaKHEHUH, YaCTUYHO-TIOUCKOBBIN U JIp.

Metoapl MHTEHCHBHOTO OOydeHus: Meton ykpynHenus munaktuueckux emaunwi] (I1.M. DpnHueB); MeToa KOHIEHTPUPOBAHHOTO OOY4YEHUS C
MOMOIIBI0 3HaKOBO-cuMBosMueckux cTpyktyp (C.H. JlbicenkoBa u ap.); Meroa uHTeHcH(UKaIUKU 00y4YeHHs Ha OCHOBE CXEMHBIX UM 3HAKOBBIX MOJenei
yueOHoro marepuana (B.®. [IlaTano.).

MeTo/1bl Ha OCHOBE AKTHBH3ALUU M WHTEHCHU(PHUKAIUHU JIEATEIBHOCTH OOYYAIOIIMXCS: ITUCKYCCHS, 1e0aThl, MO3TOBOW IITYpM, UTPOBBIE METOJIbI,
METO/1 B3aMHOTO OOyUYEHHS U JIp.

MeTo1bl pa3BUBAIOIIETO 00YUYEHUsI, TPOEKTHBIE, AaBTOPCKUE METOMBI U JIp.

Cucrema OLCHKU NMPCAMCETHLBIX PE3YJIbTATOB OCBOCHUSA y‘le6HI>IX [IporpamMmm C y‘IéTOM YPOBHEBOT'O IIOAXO0 A4, TIPUHATOI'O B CTaHI[apTe, npeamnojaract

Bbl/IeJIeHHe 0a30BOr0 YPOBHS JOCTHKEHUH KAaK TOYKH OTCYETA NPHU MOCTPOCHUU BCEH CHCTEMBI OLIGHKU W OpraHU3alliyd WHIAMBUIYaJbHONH PalbOTHI C
00yUaronMucs.
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Ba3oBblii ypoBeHb JOCTM:KEHMIi: JIEMOHCTPUPYET OCBOEHHE y4eOHBIX ICHCTBUH C OMOPHOM CHUCTEMOW 3HAHWHM B paMKaxX BBIICICHHBIX 3ajad.
Onnagenre 06a30BBIM YPOBHEM SIBISIETCS JOCTAaTOYHBIM JUIS MPOJOJDKEHHS OOy4eHHs Ha CIEQyIolleM YpOBHE 00pa3oBaHHWs, HO HE MO NPO(UIBHOMY
HanpasJieHUI0. JloCTHKEHNIO 0a30BOT0 YPOBHS COOTBETCTBYET OMMENKA «Y0061€MEOPUMENIbHOY) (WU OMMeEmKa «3», OMMEMKa «3a4menoy).

[IpeBbimienne 6a30BOTO YpPOBHSI CBHIETEIHCTBYET 00 YCBOEGHHHM OINOPHOW CHCTEMBI 3HaHWH Ha YPOBHE OCO3HAHHOTO IPOM3BOJIBHOTO OBJIIAJICHUS
y4eOHBIMH JCHCTBUSMH, a TaKXKe O Kpyrosope, mupore (WIM HU30MpaTeNbHOCTH) HMHTEpecoB. LlemecooOpa3HO BBIAETUTH CIEAYIOIIKME JBAa YPOBHSA,
npeBbIIaOIIMe 0A30BbIil:

* IOBBILICHHBIN YPOBEHb IOCTUKEHUS IUIAHUPYEMBIX PE3YJIbTATOB, OUEHKA «XOpOuLo» (ommemka «4»);

* BBICOKHH YPOBEHb JOCTUKEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, OUYCHKA «OMIUUHO» (OmMmemKa «3»).

JUia  omucaHus TOJATOTOBKM Yy4YalllUXCSl, YPOBEHb JIOCTHXKEHUI KOTOPBIX HMKe 0a30BOro - HHM3KHMH YPOBeHb JOCTIKEHUN, oueHka
«Heyooe1emeopumebHo» (ommemka «2»);

He noctmxenne 0a30Boro ypoBHsI (HU3KUI YpOBEHb JOCTHXKEHHH) (pUKCHpyeTcs B 3aBUCUMOCTU OT 00BbEMA U YPOBHSI OCBOEHHOTO U HEOCBOEHHOIO
coziepkanus npeaMera. OnucaHHbIN BbIIIE MOAXO/I 11EI€CO00pa3HO MPUMEHSTh B XOJ€ Pa3IMYHbIX MPOLETyp OLUEHUBAHUS: TEKYIIET0, TPOMEKYTOUHOTO U
HUTOTOBOTO.

/na oyenku Ounamuku opmuposanus npeomMemHuylx pe3yibmanog B CUCTEME BHYTPHUIIKOJIBHOTO MOHUTOPUHIAa 0OPAa30BaTENIbHBIX JTOCTUXKEHUN
1enecoodpazHo (UKCUPOBATHh U aHAIM3UPOBATH JAHHBIE O C(POPMHUPOBAHHOCTH YMEHUN M HABBIKOB, CIIOCOOCTBYIOIIMX OCBOEHHI) CHCTEMATHYEeCKUX
3HAHMMH, B TOM YHCJIE:

* NEPEUUHOMY O3HAKOMJIEHUIO, OMPAOOMKEe U 0COZHAHUIO MeopemuuecKkux mooeneil u nonamuil (oOIeHayIHbIX U 0a30BBIX Ul JaHHOM 00JacTh
3HaHUS), CIAHOGPMHBIX AI20PUMMOE U NPOYEOYp;,

* 6bIAGNEHUIO U OCO3HAHUIO CYWHOCHMU U O0COOeHHOCmell W3ydaeMblX OOBEKTOB, NPOLIECCOB U SBJICHUN JEHCTBUTENBHOCTU (IIPUPOJHBIX,
COLIMANIBHBIX, KYJIBTYPHBIX, TEXHHYECKUX U JIp.) B COOTBETCTBUHM C COAEP>KAHUEM KOHKPETHOIO y4eOHOro IpEeaMETa, CO30aHUI0 U UCHOJIb308AHUIO
Modeneil N3y4aeMblX 0ObEKTOB U IIPOLIECCOB, CXEM;

* 6bIAGNEHUIO U AHATIU3Y CYULECIBEHHBIX U YCHOUYUBHIX C8A3CI U OMHOUWIEHUI MEXY OOBEKTaMH U MPOLIECCaMH.

ITpu 3TOM 00s13aTENBHBIMU COCTABIISAIOIIMMYU CUCTEMbl HAKOIIEHHON OLIEHKH SIBJISIFOTCS MaTepHalIbl:

* CIMapmoeoii OuazZHOCMUKU;

* memamuueckKux u umo206blX NPOEEPOUHBIX PAOOmM NO 6CeM YUEeOHbIM npeOMemam,

* meopueckux padom, BKito4asi yueOHbIE UCCIEJOBAHUS U yUEOHbIE TPOEKTHI.

CucremMa OLEHKHU JOCTHKEHHS MJIAHUPYEMbIX pe3yJIbTATOB 00y4eHHsl CKIIQJbIBACTCS U3 JBYX B3aUMOCBS3aHHBIX COCTABIISIFOIIMNX: TEKYILIETO0 KOHTPOJIS
U pyOeXHOTO MTOTOBOTO KOHTPOJS (IUIsI M3Y4YEHHs] MaTeMaTHKUA B OCHOBHOW IIKOJIE 3TUMHU pyOexxamMu SIBISIIOTCA KOHel 6 Kiacca M KoHel 9 kiacca).
OcHOBHBIE TOJIOKEHHSI, Ha KOTOPBIX Oazupyercs pa3pabOTKa KOHTPOJBHBIX H3MEPUTENbHBIX MAaTEpUANOB HMTOTOBOTO XapakTepa, 3aKIovaeTcs B
CIIETYIOILIEM:

- MpOBEpKa TOCTIKEHUS YPOBHsI 0a30BO MOATOTOBKH KaK CaMOCTOSITeNIbHAS 3a]jaua OIICHUBAHUSI MAaTEeMaTUYECKOM MOATOTOBKH y4aIerocs;

- obecrieueHre BO3MOKHOCTU AU(PEepeHIInaUN YIaIIUXCsl 0 YPOBHSIM MOITOTOBKH;

- obecrieueHe MOJTHOTHI, IIUPOTHI  PEMPE3EHTAaTUBHOCTH MTPOBEPKH;

- PeaNTMCTUYHOCTh PEIbIBISIEMBIX TPEOOBaHUIA;
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- obecnieueHre HH(GHOPMATUBHOCTU OLIEHKH /ISl IPHHATUS METOANYECKUX U YIIPABICHUYECKUX PEIICHHUH 10 UTOraM KOHTPOJIS.

J1sl OleHKHM TPpeIMETHBIX Pe3yJbTATOB HMCHOJb3YIOTCH JAWIAKTHYECKHE MATepPHAJIbl, CAMOCTOSITEeIbHbIE H KOHTPOJbHbIe padoThl u3 YMK
A.I''Mep3asika 1 ap.:
- Maremaruka: 5 Kjacc: AUIAKTUYECKHE MaTepUasIbl: COOPHUK 3a1ad M KOHTPOJbHBIX padot / A.I'. Mep3mik, B.b. Ilononckmii, M.C. Skup. — M.:
Benrana-I'pad.
- Maremaruka: 5 kinacc: metoaudeckoe nocooue / E.B. Bytiko, A.I'. Mepansik, B.b. [Tomonckuii, M.C. SIkup. — M.: Benrtana-I"'pad.
- Maremaruka: 6 Kjacc: AUIAKTUYECKHE MaTepuaibl: COOPHUK 3ala4 W KOHTPOJBHBIX pador / A.I'. Mep3msik, B.b. Ilononckmii, M.C. Skup. — M.:
BenTana-I'pad.
- Maremaruka: 6 knacc: meroanueckoe nocooue / E.B. bymko, A.I'. Mep3nsk, B.b. [Tononckuit, M.C. Slkup. — M.: Benrtana-I'pad.
AnreOpa: 7 Kjacc: OUJIaKTUYECKHUE MaTepualbl: COOPHUK 3a1ad U KOHTPOJIbHBIX padoT / A.I'. Mepansak, B.b. Tlononckuii, M.C. Skup. — M.: Benrana-
I'pad.
- Anre6pa: 7 kiacc: meroauaeckoe nmocooue / E.B. bytiko, A.I'. Mep3ansk, B.b. [Tononckuit, M.C. Slkup. — M.: Benrana-I'pad.
- Anrebpa: 8 kiacc: AUIaKTHYECKHE MaTepHallbl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX paboT / A.I'. Mepansk, B.b. Tlononckuii, M.C. Skup. — M.: Benrana-
I'pad.
- Anre6Opa: 8 kiacc: meroaudeckoe nocooue /E.B. bynko, A.I'. Mep3msik, B.b. Tlononckuii, M.C. SIxup. — M.: Berrana-I'pad.
- Anrebpa: 9 kiacc: AMIAKTUYECKHUE MaTepHalbl: COOPHUK 3a7ad M KOHTPOJIBHBIX padot / A.I'. Mep3msik, B.b. Tlomonckwuii, M.C. Sxkup. — M.: Benrana-
I'pad.
- Anre6pa: 9 kiacc: Mmeroauaeckoe nocooue / E.B. byniko, A.I'. Mepsmsik, B.b. ITononckuit, M.C. SIxkup. — M.: Benrana-I'pad.
Hcnonb3yemble MHTEPHET-pecypcebl:

1. O6pa3zoBarenbHbIii mpoekT CkonkoBo «SIKmacey»: http://www.yaklass.ru

2. OG6pa3oBareNbHBIN TOPTAJ T OArOTOBKH K dK3aMeHam. https://math-oge.sdamgia.ru/

3. Unrepuer-nopran Beepoccuiickoit oMMITHaabl IKOIHUKOB: http://www.rosolymp.ru/

4. denepanbHbIi HHCTUTYT IeIarorHuecKux uamepenwuii. http://www.fipi.ru/

5. Crarl'pax: https://statgrad.org

IIpunosxenune 1. KonrponpsHo-u3mepuTenbHble MaTepualnsl mo mareMmartuke (nanee KMMer). KUMBbl paccMaTpuBarOTCs U MPUHUMAIOTCA Ha 3acelaHUU
[IMO u yTBepKAat0TCs IPUKA30M IUPEKTOPA.

Kpurtepun u HOpMbI OLlEeHKHM 3HAHUI, YMEHHH M HABBIKOB, 00y4aI0IIUXCS 110 MaTeMaTHKe
1. Ouenka nucemennvlxX KOHMPOILHBIX PAGOM, OOYUAIOWUXCA NO MAMEMANUKe
OT1metka «S», ecnu:
* paboTa BBINOJIHEHA TIOTHOCTHIO;
* B JIOTUYECKUX PACCYKJICHUSX U 000CHOBAHHH PEIIEHHUsI HET MPOOEIOB U OMUOOK;
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* B PEIICHUWH HET MAaTEMaTHYECKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTh, ONKCKA, KOTOPAs HE SIBISETCS CIEACTBUEM HE3HAHHS WM HETIOHHMMAaHUS
y4eOHOro MaTepuana).
OTtMmeTKa «4» CTaBUTCS B CISAYIOIUX CITydasx:
* paboTa BBINOJHEHA TOJHOCThIO, HO OOOCHOBAHHUS INAroB pEIICHHs] HEJIOCTATOYHBI (eciu yMeHHe OOOCHOBBIBATH PACCYXACHUS HE SIBISUIOCH
CHEIHaIbHBIM 00BbEKTOM IIPOBEPKN);
* JIOMyIICHBI OJTHA-/[BE OIIMOKH W/WIHM €CTh IBa — TPU HEOUETa B BBIKIIAIKAX, PUCYHKAX, YepTeKax WK rpadukax (eciu 3TH BUABI pabOT HE SIBISIIMCH
CHEHaIbHBIM 00BbEKTOM IIPOBEPKH).
OTtMmeTKa «3» CTaBUTCS, €CIIN:
JomnyiieHo OoJsiee ABYX OIIMOOK H/mim Oojiee ABYX—TpPEX HEIOYETOB B BBIKJIAAKAX, YepTeKax WM rpapukax, HO oOyuaromuiics oOnagaer
00s13aTEIbHBIMUA YMEHHUSIMH TIO TTPOBEPSIEMOM TEME.
OTMmeTKa «2» CTaBUTCS, €CIIN:
* JIOMYIICHBI CYIIECTBEHHbIE OIMOKH, MTOKAa3aBIINeE, YTO 00YJaONIHiicsS He 00JIagaeT 00s3aTeTbHBIMI YMEHUSMH TI0 IaHHOW TeMe B TIOJTHOHM Mepe;
* paboTa TOKa3aja IOJIHOE OTCYTCTBHE Yy OOYyYaroIIerocs o0si3aTeNbHBIX 3HAHWN M yMEHHWH IO TPOBEPSEMON TeMe WM 3HAauuTeNbHas 4acTbh PaOoOThI
BEITIOJTHEHA HE CAMOCTOSITEITHHO.

Y4uTenb MOKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBINA OTBET HAa BOTIPOC WJIM OPUTHHAIFHOE PENICHUE 3a/1a91, KOTOPhIE CBUACTEIBCTBYIOT O BRICOKOM
MaTeMaTHYEeCKOM Pa3BUTHH OOYUaIOIIETOCs; 3a pelIeHre Ooee CI0XKHON 3a/laud MM OTBET Ha 00Jiee CII0KHBIA BOMIPOC, MPEUIOKEHHBIE 00yJaroneMycst
JOTIOJTHUTEIIHHO TTOCIIE BBITTOJHEHHS UM KaKUX-JIH00 JIPYruX 3adaHui.

2. OueHnka ycmHbIX 0meemos, 00y4arouuxca no Mamemamuke
OTBeT OIIEHUBAETCSI OTMETKOM «5», eCTi yICHUK:
* II0JIHO PACKPBLI COZEpKaHNE MaTepuala B 00beMe, IPEeJyCMOTPEHHOM ITPOrpaMMOil ¥ ydeOHUKOM;
* U3JIOXKWI MaTepuaJl TI'PaMOTHBIM SI3bIKOM, TOYHO MCIIOJIb3yS MAaTeMaTHUYECKyl0 TEPMHMHOJIOTHI0O W CHMBOJIMKY, B OIPEICICHHOM JIOIrMYECKOH
MOCIIEI0BATEIbHOCTH;
* IIPABUJIBHO BBINIOJHWI PUCYHKH, YEPTEXKHU, I'PapHKH, COYTCTBYIOIIUE OTBETY;
* [10Ka3aJl yMEHUE WUTIOCTPUPOBATh TEOPUIO0 KOHKPETHBIMU ITPUMEPaMU, IPUMEHATh €€ B HOBOM CUTYaIMK IIPU BBINOJIHEHUH [TPAKTUYECKOTO 3aaHU 1;
* IIPOJEMOHCTPUPOBAJ 3HAHUE TEOPUHU PAHEE U3YUECHHBIX COIYTCTBYIOIIUX TEM, C(POPMUPOBAHHOCTh U YCTONYMBOCTD MCIIOJIb3YEMBIX IIPU OTBETE YMEHUH
Y HaBbIKOB;
* OTBEYaJl CAMOCTOATENILHO, 0€3 HAaBOIAIINX BOIIPOCOB YUUTEIIS;
* BO3MOJKHBI OJJHA—/IB€ HETOYHOCTHU IPH OCBELIEHUH BTOPOCTENEHHBIX BOMPOCOB MJIM B BBIKJIAJKAX, KOTOPbIE YUYEHUK JIETKO MCIPABUII HOCJE 3aMeYaHHs
YUHUTES.
OTBeT OLICHUBACTCS OTMETKOM «4», €Clli y0BJIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha OLICHKY «5», HO IIPU 3TOM UMEET OJMH U3 HEJI0OCTATKOB:
* B U3JIOXKEHUU JIOMYILEHbl HeOOoJIbIINE TPOOEIbl, HEe HCKAa3HBIlIEe MAaTEMaTUYECKOE COIepIKaHUE OTBETA;
* JIOMYIIEHbI OJJMH — JIBAa HEJJOUYETAa IPU OCBEIIEHUH OCHOBHOTO COJIEpKaHUs OTBETA, UCIPABJICHHBIE MOCTIE 3aMEUYaHUs YUUTES;
* JIOMYIIEHbI OIMOKa UK OoJiee ABYX HEAOUYETOB IPU OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB WIIM B BBIKJIAJKaX, JETKO HCIPABIEHHBIE TIOCIIE 3aMeYaHuUs
YUHUTEJIS.
OtmeTKa «3» CTaBUTCSA B CIEAYIOIUX CIIydasx:
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* HEIMOJIHO PACKPBITO COJep)KaHHE MaTepHaia (CoIAepiKaHHe M3JI0KEHO (parMeHTapHO, HE BCET/a IMOCIEI0BATEIbHO), HO MOKAa3aHO O0Iee MOHUMaHUE
BOIIpocCa 1 NPOACMOHCTPUPOBAHBI YMCHU A, JOCTATOYHBIC JIs1 YCBOCHUA IIPOrpaMMHOT'O MaTCpHralia,
e UMCIIMCb 3aTPYAHCHHUA WK OOIYHICHLI omOKu B ONpCACIICHUN MaTeMaTU4ECKOU TCPMHHOJIOTUH, YCPTCIKAX, BBIKJIAAKaAX, HCIIPABJIICHHBIC IIOCJIC
HCECKOJIbKMX HABOAAIINX BOIIPOCOB YYUTCIIA,
® VYYCHUK HC CIIPAaBUJICA C IMPUMCHCHUCM TCOPHUH B HOBOM CUTyalluXu IIPpH BBIITOJHCHUU IMPAKTUYCCKOI'0 3aJaHHusd, HO BBITIOJIHWII 3aaHUA 00s13aTEILHOTO
YPOBHA CJIIOKHOCTH 110 I[aHHOfI TEMEC,

e IIpU AOCTATOYHOM 3HAHUU TCOPCTUUCCKOIO MaTCpuajia BbIABJICHA HCAOCTATOYHAA C(i)OpMHpOBaHHOCTI) OCHOBHBIX YMGHI/Iﬁ 1 HAaBBIKOB.

OTtMmeTKa «2» CTaBHUTCS B CIEAYIONUX CIIydasK:

e HE PacKpBITO OCHOBHOE COZEpKaHNE yueOHOTO MaTepuana,;

e 00Hapy)XeHO HEe3HaHHE YYEeHUKOM OouiblIeil uiu HanboJiee BaXXHON 4acTu ydeOHOTro MaTepuaia;
e JIONMYIIEHbl OLIMOKK B OMNpPENEICHUU TMOHATHH, NMPU HKCIOJIb30BAHWM MaTeMaTH4YEeCKOM TEPMHHOJIOTMM, B PHUCYHKaX, yepTexax WU rpadukax, B
BBIKJIaAKaX, KOTOPBIC HE UCIIPABJICHBI IMTOCJIC HCCKOJIBKUX HABOAAIIHUX BOIIPOCOB YYUTCIIA.

TeMaTHKka TeKYyIIUX KOHTPOJIbHBIX padoT

Maremartuka 5 Kiacc

Ner\it Tema KOHTPOITBHOM pabOTHI

1 | Bxonnas koHTpoJibHas paboTa

2 Kontponsras padorta Nel o reme: «HarypanbHbie gncma»

3 Kontponbras padoTta Ne2 o teme: «Clio)keHue U BRIYUTAHUE HATYPAIbHBIX uncen. YnuciaoBsie u
OyKBEHHbIE BbIpakeHHs. DOPMYIIbL.»

4 KonTtponbHas padota Ne3 o teme: «YpaBHeHne. Yros. MHOTOYTrOJIbHUKH. »

5 KontponbHas padoTta Ne4 o teme: «YMHOXKEHHUE U JCIICHUE HaTypalbHbBIX uyncen. CBoWcTBa
YMHOKEHHUS. »

6 KontponbHas padota Ne5 no reme: «/lenenue ¢ ocratkom. [Inomans npsmoyrosibauka. [IpsMoyroibHbIH
napajuienenunes u ero oorem. Kombunaropuslie 3agaum»

7 KonTtponbHas padorta Ne6 o reme: «OOBIKHOBEHHBIE APOOH»

8 | Koutponbnas pabora Ne7 no teme: «Ilonstue o necsatuunoit npodu. CpaBHEHHE, OKPYTICHHE, CI0KEHUE
Y BBIUMTAHUE JIECATUYHBIX JPOOeii»

9 | KoutponbHas pabora No§ mo teme: « YMHOXKEHUE U JICTICHUE JECSITUUHBIX ApoOei»

10 | KontpousbHas pabota Ne9 no teme: «Cpennee apupmernueckoe. [TporeHTs»

11 | KontpossHas pabota NelO (urorosast)

Martematuka 6 Kiracc

| Ner\n |

Tema
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1 BxonHas KoHTposbHAs paboTa
2 | KonrponbHas padota Ne 1 o teme «JlenMMOCTh HATYpaIbHbBIX YHCEID)
3 KonTtponsnas pabora Ne 2 o Teme «OOBIKHOBEHHBIC APOOM»
4 | KonrponpHas padora Ne 3 o teme «OOBIKHOBEHHBIC JIPOOI»
5 KonTpoasHas pabora Ne 4 mo Teme «OOBIKHOBEHHBIC APOOM»
6 | Konrponbnas pabora Ne 5 o Teme «OTHOIICHHUS ¥ IPOTIOPITHIDY
7 | Konrponbnas pabora Ne 6 o Teme «OTHOIICHHUS M IPOTIOPITHID
8-11 | KonrponpHas padora Ne 7 o teme «PanmoHaIbHbIE YUCIIay
12 | KonrponsHas pabora Ne 8 - 11 o teme «PanmoHanbpHbIe YnCiIa ¥ ISHCTBUS HAJl HUMID)
13 | KonrponpHas padota Ne 12 (utoropas)

Auaredpa 7 kaace

Nort/mt

Tema

1

Bxonnas koHTposbHas pabora

KonTtposbHas pabora Ne 1 «JIuHeliHble ypaBHEHUS € OJTHOM MEPEMEHHON

KonTtposnbHas pabora Ne 2 «llenbie BeIpaxeHUsD)

Kontponbras padoTta Ne 3 «YMHOXEHHE OTHOWICHOB U MHOTOYJICHOBY

KonTtponbHas padoTta Ne 4 «Dopmynbl COKpaIEHHOTO YMHOKECHHUS

KonTtponbras padota Ne 5 «[Ipumenenne GopmMyst COKpAIiEeHHOTO YMHOXEHUSDY

KonTtponbras padota Ne 6 «DyHKIIUN

KonTtponbras padorta No 7 «CucTembl TMHEHHBIX YPAaBHEHUHN C ABYMSI HEM3BECTHBIMID)

O |N|o|ob|jw N

WroroBast koHTpoJIbHAs paboTa

I'eomeTpus 7 kiaace

Neri/nt Tema
1 | Konrponbhas padota Nel no teme: «HaganbHble reoMeTpudYeCcKie CBEJICHUS
2 KontponbHas padoTta Ne2 o teme: « TpeyroibHUKNY
3 | Kontponsnas pabora Ne3 no teme: «llapamienbHbie mpsiMbiey
4 | KonrponpHas pabota Ned4 o teme: «COOTHOIICHHS MKy CTOPOHAMU U YIIIaMU TPEYTrOJIbHHUKA)
5 | Kontponbnas pabora No5 mo teme: «IIpsiMOYronbHbIN TPEYroJIbHUK»
6 | MroroBas KOHTpoJIbHAs paboTa

Auareopa 8 kiaace
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Nort/it

Tema

Bxoanast kouTposibHas paborta

KonTtponsnas padora Ne 1 o teme «OCHOBHOE CBOWCTBO pallMOHANBHOM qpoou. CiioskeHHe U BEIYMTaHUE
palMOHAIBHBIX JPOOEi»

KonTtponsHas padota Ne 2 1o Teme «YMHOKEHHUE U JICTICHUE PAllHOHAIBHBIX Ipooeit. ToxxaecTBeHHbIe
peoOpa3oBaHus PATMOHATBHBIX BRIPAKCHHID)

KonTtponsnas padora Ne 3 o teme «ParnroHansHbie ypaBHeHHs. CTENEHb C HEbIM OTPHIIATETbHBIM
nokasarenieM. Dynkuus y = K/X u ee rpagux»

KonTposnsHas pabota Ne 4 no reme «KBagpaTtHbie KOpHU»

Kontponbnas padota Ne 5 «KBanparasie ypaBHenus. Teopema Buetay

KonTtponbnas pabora Ne 6 no teme «KBajpaTrHble ypaBHEHUSI»

O[O

Wrorosas koHTpoJsIbHas paboTa

I'eomerpus 8 kiaace

Nom\mr

Tema

1

KonTtpomnbnas pabora Nel no teme: «HeTblpexyroabHUKN

Kontponsnas padota Ne2 o teme: «Ilmomanp»

KonTtponbnas pabora Ne3 no teme: «IIpusHaku nogoOust TpeyroJabHUKOBY

2
3
4

Kontponbras padota Ned4 o teme: «IIpuMenenne Teopun moaoous K penieHuto 3aaad. CooTHOIIEHUS
MEX]Ty CTOPOHAMH M YTIIaMU MPSIMOYTOJIBHOTO TPEYTroJIbHUKA

o1

KonTpomnbnas pabora NS no teme: «OKpyKHOCTHY

WroroBast koHTpoJIbHAs paboTa

Auredpa 9 kiace

Nor\it

Tema

1

Bxonnas koHTposbpHas paborta

KonTtponsnas pabora Nel no teme «HepaBencta»

KonTtpomnsnas pabora Ne 2 o reme «KBanparnynas GpyHKIus»

KonTtponsnas pabora Ne 3 nmo reme «KBanparnunas GpyHKuus»

KOHTpOJ’IBHaﬂ pa60Ta Ne4 o Teme «HucnoBsie nocJICaA0BAaTCIABbHOCTHU»

KOHTpOJ’IBHaﬂ pa60Ta Ne5 mo Teme «3I€MEHTHI HpI/IKHaI[HOP'I MaTEMAaTUKU»

~N|[o| gl |{wNd

Htoropas KOHTPOJIbHAA pa60Ta
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I'eomeTpust 9 ki1acc

Norm\nt Tema

1 KonTtponsHas pabora Nel mo teme: «BekTopsh»

2 Kontponbnas padota No2 o teme: «MeToa KOOpMHATY

3 | Konrponbhas padota Ne3 o Teme: «COOTHOIIEHHS MEX/Ty CTOPOHAMH U YTIIaMH TPEYrOJIbHHKA.
CkasipHO€ MPOU3BEJCHNE BEKTOPOBY»

4 | KourpoabHas pabota Ne4 nio teme: «JlJinHA OKPY>KHOCTH M IIJIOUIA/1b KPyray

o1

Kontponbnas padoTta No5 no teme: «JIBuxeHus»

6 Wrorosas koHTpoJbHAs paboTa

TemaTHKa MPOEKTOB M UCCJIEI0BATEILCKUX PadoT
HoBbl cTangapThl mpeiycMaTpUBalOT BBEJCHUE B CUCTEMY PYOEKHOW M UTOTOBOM aTTECTAIIMH YUAIINXCS PE3YIHTATOB UX MPOEKTHOM ACSITEIHBHOCTH.
Tembl NPOEKTOB, NpeIaraeMbIX B 7 KJjacce:
Ot 3emiieMepust K TEOMETPHH.
Brimaromuecs maremMaTiuku U UX BKIaj B pazButue Hayku. ([Tudarop, Panec, Apxumen.)
[TocTpoenue nmpaBHIIBHBIX MHOTOYTOJIbHHKOB.
Tembl NpoeKTOB, NpeIaraeMbix B 8 kiacce:
[TocTpoenne npaBUIIBHBIX MHOTOYTOJIBHUKOB.
[Tudarop u ero mxoua.
Tpuceknus yrina. Kaaparypa kpyra. Y iBoeHue Kyoa.
Tembl NpoeKTOB, NpeaIaraeMbix B 9 Kiacce:
['eomeTpus u uckycctBo. ['eomeTprueckre 3aKOHOMEPHOCTH OKPYKAIOIIEr0 MUpa.
AcTtpoHomus u reomeTpus. Yto u kak y3Haim AHakcarop, OpatocdeH u Apucrapx o pazmepax JIyasl, 3emau u CoHia.
N300perenune MeToa KOOPAWHAT, TO3BOJISIONIETO IEPEBOIUTh T€OMETpUYecKie 00beKThI Ha s3bIK anreOpsl. P. Jlekapt u I1. depma.
IIpoeKkThI NIPUKIAJTHOIO XapaKTepa
[Ipodeccuu BBITYCKHUKOB HAIIEH IIKOJbI.
CpenHecTaTUCTUYECKUH KUTENb HAILIETO Cela.
Kak paboTtaeT mKoapHasi CTOI0BAS.
Harmma ycneBaeMocCTh B 3TOM y4eOHOM TOY.
Bpewms, 3aTpaunBaeMoe Ha BBIIIOJIHEHHUE JIOMALITHET O 33/1aHHUS.
3aauu Ha IPOLICHTHI, PEIIaeMbI€ B KU3HU.
Brruncnenue nioniazeil B HOBCSIHEBHOM KU3HU.
N3mepenust Ha MECTHOCTH, TPeOyIOIIe TPUMEHEHUS T€OMETPHUH.
Crarucrtuka B criopTe.



IIpoexT neTckoro ropojxa.

MareMarnueckas UrpylKa sl HOBOIOJHEHN EJIKH.
BeposTHOCTB Ha DK3ameHe.

IIpoekThl HCCIE10BATEIBCKOI0 XapaKTepa

KBanparuunas ¢pyHkius. BnusiHue Ha nojioxeHue napadoJsibl B KOOPAMHATHOM MIIOCKOCTUU3MEHEHHUS OJTHOTO U3 KO(P(PUIIMEHTOB a, B, C B ypaBH €HUU
y=ax’+Bx-+c.

CruMMeTpruecKre MHOTOYJIEHBI.

KBagpatHO-TpeyroJibHbIE YnCIa

JlnodaHTOBBI ypaBHEHUS.

Yucna, umeromue posHo N nenurenei.

Kakwue Tpu snemenTa 3a1a10T TpEYrOJIbHUK.

CucreMsl CUUCIEHUS, KOTOPBIMH MOJIb30BAJIOCH YEIIOBEYECTBO.

2. ConepskaHue y4eOHOro nmpeamera
Martemartuka 5-6 kiaacc
Apudmernka
HarypajbHble ynciaa
Psag naTtypanbHbixX yncen. JlecaTuuHas 3amuch HaTypaJIbHBIX yncesl. OKpYyrieHue HaTypabHbIX YHACEII.
Koopnunarneiii syd. CpaBHeHME HaTypaidbHbIX uKcen. CIOKEHHE M BbIUMTAHUE HATypalbHbIX 4yKces. CBOWCTBA CIIOXKEHHS. YMHOKEHHE W JIEJICHUE
HarypaibHbIX ynces. CBoiicTBa yMHOXKeHUs. Jlenenne ¢ octaTkoM. CTENeHb YKcia C HaTypajJbHbIM MMOKAa3aTeJIeM.
Jlenutenu U KpaTHbIC HATypabHOTO YKcia. Hanbonpmuii oomuii nenutens. Hanmensiiee obmiee kpataoe. [Ipusznaku genumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha
10. IIpocThie u cocTaBHBIC yncia. Pa3ioxeHne yrces Ha MPOCThIE MHOKHUTEIIH.
Pemenne TeKCTOBBIX 3a7a4 apu(PMETHISCKUMU CITOCOOAMH.
Apodu
OObIkHOBEHHBIE JpoOu. OcHOBHOE CBOMCTBO apobu. Haxoxkmenume apoOu ot umcia. HaxoxaeHwe dmcna mo 3Ha4eHHIO ero apoou. [IpaBwmiibHbIE M
HernpaBWiIbHbIE pobu. CMemanubie ynciaa. CpaBHEHHE OOBIKHOBEHHBIX APOOCH M CMEIIaHHBIX Yucel. ApupMeTHUeCKHe NEHCTBHS ¢ OOBIKHOBCHHBIMU
JIPOOSMH U CMEIIAHHBIMU YHCIIAMH.
Hecstuunbie npodu. CpaBHEHHE W OKpYIJIEHUE AECATUYHBIX ApoOeill. Apudmernyeckue ACUCTBUA C JNECATUUYHBIMH ApoOsMu. [Ipukuaku pe3ynbratoB
BbIuncieHUH. [IpencraBnenre qecATHIHOM IpoOr B BUIe OOBIKHOBEHHOM IpOOM M OOBIKHOBEHHOM B BHJIC JECATUYHOM. beckoHeuHbIe
MePUOANYECKHE IeCATHYHBIE ApooH. [lecaTnunoe npubnmkeHne 0ObIKHOBEHHOM APOOH.
OtHomenue. [IponieHTHOE OTHOIIEHHE ABYX uncen. [lenenne yncna B JaHHOM OTHOILIeHUH. Macmital.
[Tponopuusa. OcHoBHOE cBoicTBO poniopiuu. [Ipsimas u oOpaTHas MPOTOPIHOHATHHBIE 3aBUCUMOCTH.
[IponenTsl. HaxoxieHue npoiueHToB oT uncia. HaxoxaeHue yucia rno ero NpoueHTaM.
Pemenne TeKCTOBBIX 337124 apu(PMETHUECKUMU CIIOCOOAMH.
PanmnonajbHbIe yHcIa
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[TonoxurenpHble, OTPULIATEIbHBIE YKCIA U YUCIO HYJb. [IpoTtuBomnosnoxHeie uncina. Monynps uucna. Llensle uncna. PanuonaneHble uncia. CpaBHEHME
palMoHaNBHBIX 4YHCeN. ApudmMeTHdeckue NeHCTBUS C pPalUMOHANBHBIMH duciaMu. CBOMCTBAa CIOXKEHHS M YMHOMKEHHS PALMOHAIBHBIX YHCEI.
Koopaunarnas npsmas. KoopauHaTHas MI0CKOCTb.

Beanunnbl. 3aBHCHMOCTH MeK1Yy BeJJMUYHHAMH

Equnauus! anunsl, iomanu, o0bEMa, Macchl, BpeMeHH, ckopocTu. [Ipumepsl 3aBucuMocTel Mexly BeauunHaMu. [IpencraBienue 3aBUCMMOCTEN B BUIE
¢dbopmyn. Beraucnenus o gpopmyinam.

YucoBbie U OyKBeHHbIE BbIPAsKeHHUsI. Y pPABHEHHSA

UucnoBele BbIpa)KEHUS. 3HAUYEHUE YUCIIOBOTO BblpaxkeHUs. [lopsnok necTBUIl B YMCIIOBBIX BbIpakeHUsIX. bykBeHHble BblpakeHus. PackpeiTue ckoOOK.
[TonoGHble craraemble, MpHUBeAECHHE MOJOOHBIX ciaraeMbix. @opmynbl. YpaBHeHus. Kopenb ypaBHeHusi. OCHOBHBIE CBOICTBa ypaBHeHUH. PemieHue
TEKCTOBBIX 33]1a4 C IOMOIIbIO YpaBHEHUH.

DJIeMeHThI CTATHCTHKH, BepossTHOCTH. KoMOMHaTopHbIe 3a1aun

[IpencraBnenue qaHHBIX B BUJE TAOJIUL, KPYTOBBIX U CTOJOUATHIX AuarpaMmM, rpapukoB. Cpeanee apugmernueckoe. CpeHee 3HaUCHUE BETHUYNHBI.
CrnyuaiiHoe coObiTHe. JIoCTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTH CilydaliHOTO COOBITHS. Perenre KoMOMHATOPHBIX 3a/a4.

I'eomerpuueckne purypsl. U3mepeHusi reomeTpu4ecKux BeJMYNH

Otpesok. IlocTtpoenne otpe3ka. JlnmHa oTpe3ka, JoMaHoW. M3MmepeHHMe [UIMHBI OTpE3Ka, IOCTPOCHHME OTpe3Ka 3aJaHHoM uinHbL [lepumerp
MHOroyrojbauka. [mockocts. [Tpsmas. Jlyd.

VYron. Bune! yrinos. ['pangycHas mepa yria. I3MepeHne u moCTpOCHHUE YriIoB ¢ MOMOUIBIO TPAHCTIOPTHPA.

[Ipsmoyronsuuk. KBagpat. TpeyronbHuk. Busbsl TpeyronbHUKoB. OKpYKHOCTh M Kpyr. [{nuHa okpyxHOCTH. YKo 7.

PaBenctBo ¢uryp. [lorstue u cpoiicta momanu. [lmomane npsiMoyroiasHuKa U KBagparta. [nomane kpyra. Ocb cuMMeTpuu QUTYPHI.

Harnsanele npeacraBiaeHus o MPOCTPAHCTBEHHBIX (DUTypax: MpsSMOYTOJIbHBIN Napasuiesnenunes, Kyo, nupamMuaa, HUINHAP, KOHYyC, 1ap, chepa.

ITpumeps! pa3BEPTOK MHOIOIPaHHUKOB, IIUIIMHPA, KOHYyca. [IoHATHe 1 cBolicTBa 00bEMa. OOBEM MPSAMOYTOJILHOTO Napaiesienune1a u Kyoa.

Bsaumnoe pacnonoxenue nByx npsAMbixX. [lepnennukysapasie npsamele. [lapanienbHble npsmsle.

OceBas u LIeHTpaIbHAss CHMMETPHH.

MaremMaTuKa B HCTOPHYECKOM Pa3BUTHH
Pumckas cucrema cuncienus. [losunmonnsie cucremsl cuncienus. O6o3Hauenue mudp B peneit Pycu. CrapunHbie Mephl JUTHHBL. BBeneHne MeTpa Kak
eIMHULIBI JMHBL. MeTpuueckas cuctema mep B Poccun, B EBpone. Mcropust popmupoBanusi MaremMmaTH4ecKux cuMBOIOB. JIpobu B BaBunone, Erumre,
Pume, na Pycu. OTkpbiTHE HeCATHYHBIX Opobeil. Mup mpocthix ymcen. 3os0Toe cedeHue. Yucno Hynb. [losBrenue orpunarensHbix uucen. JI. .
Marnunkwii. I1. JI. Ye6pmmés. A. H. Koamoropos.
Auiredpa 7-9 kiaccebl
AsredOpanyeckue BbIpasKeHUsI

Bripaxkenue ¢ mnepeMeHHbIMU. 3HAUEHHE BBIPAXKEHHUS C NepeMeHHbIMHU. JlomycTuMmble 3HadYeHHs NepeMeHHbIX. ToxaecTBo. ToxaecTBEHHBIE
npeoOpa3oBaHus anreOpanyecKux BoIpakeHui. Jl0ka3aTeabCTBO TOXKIECTB.

Crenenb ¢ HaTypalbHBIM TOKa3zareneM M e€ cBoiicTBa. OqHouneHbl. OHOWIEH cTaHAapTHOTO Bujaa. CteneHb oHOWIeHa. MHOTOuYIeHbl. MHOTOYJIEH
crangaptHoro Buaa. CreneHb MHOrowieHa. ClokeHue, BBIMUTaHUE U YMHOKEHHE MHOTOWIEHOB. POpMYIbl COKPAIEHHOTO YMHOKEHHUS: KBAaIpaT CyMMBI U
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KBaJ[paT Pa3sHOCTH JBYX BBIPAXCHHM, TPOU3BEICHNE PA3HOCTH M CYMMBI JBYX BBIpa)KeHUi. Pa3iioskeHrne MHOTOUJICHa Ha MHOKUTENH. BriHecenne olriero
MHOHUTENS 32 CKOOKH. MeTo1 rpynnmupoBKH. PasHOCTH KBapaToB ABYX BbIpakeHHH. CyMMa U pa3HOCTh KyOOB /IBYX BbIpakeHUi. KBajpaTHbIid TpEXUICH.
Kopens kBagpaTHoro tpéxwieHa. CBoMCTBa KBaJpaTHOro TpéxuieHa. Pa3iiojkeHne KBaipaTHOTO TPEXWIEHA HA MHOKUTEIH.

Parmonansubie BeipakeHus. Llensie Beipaxkenus. J{poOnbie BeipakeHus. PanmonansHast Apo6b. OCHOBHOE CBOWCTBO palMOHANIbHON 1poou. CroskeHue,
BBIUMTAaHHE, YMHOXCHHE U JIJICHHUE palMOHAIBHBIX Jpobeil. Bo3BeneHwe panmoHanbHON IpoOM B CTemneHb. TOXXIECTBEHHBIE NPEOOpa3OBAHHS
palMoHAIBHBIX BhIpakeHH. CTENeHb C IeJIBIM MToKa3aTesieM U €€ CBOMCTBA.

KBanpatHsie kopHU. ApudMeTHYecKrnidi KBaAPaTHBIM KOPEHb B €ro CBOCTBA. TOXK/IECTBEHHBIE TPe0Opa30BaHMsI BRIPAKEHHIA, COJIEPKAIIUX KBAIPATHBIC
KOPHH.

YpaBHeHus

VYpaBHenue ¢ ogHoi mepeMeHHOW. KopeHb ypaBHeHHMs. PaBHocuibHble ypaBHeHUs. CBONCTBAa ypaBHEHHUH C OJHOM NEepeMEHHOW. YpaBHEHHE Kak
MaTeMaTHYeCKasi MOJIEIb PEAIBHON CUTYAIIUH.

JIuneitnoe ypaBHenue. KBaapatHoe ypaBHeHue. DopMyna KOpHEW KBaJpaTHOrO ypaBHeHHs. Teopema Buera. PanmonanbHbie ypaBHeHus. Penienue
paloOHaIbHBIX YPaBHEHUMN, CBOJAIIUXCA K JMHEWHBIM WU K KBaJpaTHBIM ypaBHEHHsIM. PellieHne TeKCTOBBIX 3a/lad ¢ MOMOIIBIO pallMOHATIbHBIX ypaBHE-
HHI.

VYpaBHeHUe ¢ ABYyMs NTepeMEeHHbIMU. ['pauk ypaBHEHHsI ¢ IByMs ITepeMeHHbIMU. JInHENHHOe ypaBHEHUE C IBYMSI IEpEMEHHBIMU U €T0 rpaduK.

Cucrembl ypaBHEHUH ¢ JAByMs IepeMeHHbIMU. ['paduyeckuii Meroa pemieHUs CUCTEMbl YpaBHEHUW C JAByMSl IepeMeHHbIMU. PermieHue cucrem
YPAaBHEHUI METOJOM ITOJCTAHOBKHU U CI0KEeHMs. CucTeMa JBYyX ypaBHEHUH C ABYMsI IEPEMEHHBIMM KaK MO JI€b PEAJbHON CUTYallUH.

HepaBencrBa

UucnoBble HEpaBeHCTBA M MX CBOMCTBA. ClI0OKEHHE M YMHOKEHUE YUCIOBBIX HEpaBeHCTB. OlICHMBAHWE 3HAYCHUS BbIpaxxeHus. HepaBeHCTBO ¢ 0JHOM
nepeMeHHoM. PaBHOCHITbHBIE HEpaBEeHCTBA. UK CIIOBBIE MPOMEKYTKH. JIMHEHHbBIE U KBaJIpaTHbIC HEPABEHCTBA C OJTHOU MepeMeHHON. CUCTEMBbI HEPABEHCTB C
OJHOM EPEMEHHOM.

YucaoBbie MHOKECTBA

MHoxecTBO U ero 31neMeHThl. CrocoObl 3a1aHusl MHOKeCTB. PaBHble MHOKecTBa. Ilycroe MHOkecTBO. [logMHOKecTBO. Onepaliui HaJlL MHOKECTBaMHU.

WNmmroctpaniisi COOTHOIIEHHMH MEXKIYy MHOMKECTBAMH C IIOMOIIBK JIuarpamm  Oiuiepa. MHOXECTBa HAaTypasIbHBIX, LEJBIX, PAlMOHAIBHBIX YHCEIL.

m
PanmonansHOE ynciio Kak 1poob Buga — , rae m €Z, n € N, u kak OecCKOHEUHas TIepHoIuIecKas JecsaTuuHas 1poob. [IpencraBnenue 00 npparoHaIbHOM
n

yucae. MHOXeCTBO JAeHCTBUTENbHBIX uucel. llpeacraBieHue AEHCTBUTEIBHOIO 4YMCia B BUAE OECKOHEUHOH HENepUOIUYEcKO NecATUYHOH Ipoou.
CpaBHeHue neicTBUTENbHBIX yrcen. CBa3b Mexxay MHOkecTBaMu N, Z, Q, R.
DOyHKONA

Yucaosble pyHKINH

OyHKIMOHANbHBIE 3aBUCUMOCTU Mexay BenuuuHamu. llonsrue ¢ynkumu. DyHKIMS Kak MaTeMaTH4yecKas MOJeNb peajbHOro mpouecca. O0macth
ompeneneHuss U oOsnacTb 3HadeHus OQyHKuH. CrocoObl 3amanus ¢yHkuuu. [paduk ¢ynkuuu. Iloctpoenue rpadukoB (QyHKIMHA C MOMOIIBIO
npeobpazoBanuit puryp. Hymu ¢pynxuun. [IpomexxyTkn 3HakonoctosHeTBa QyHKIMH. [IpoMexyTKu Bo3pacTaHus U yObIBaHUS (DYHKIIMH.

Jluneiinas QyHKIMsA, 0OpaTHAs IPOTNOPIHOHATBHOCTD, KBaApaTHIHas PyHKIHUS, QYHKIHUS y =+/X , HX CBOICTBA U TpaduKH.

Yuc1oBbIe MOCTIEI0BATEIbHOCTH
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[lonsitne uumcnoBod mocnenoBatenbHOCTH. KoHeunble U OeckoHeuHble TocienoBarenbHOCTH. CnocoObl  3afaHus  TOCIEIOBATEIBHOCTH.
Apudmernueckas U reomerpudeckas nporpeccuu. CBoiicTBa WIEHOB apu(pMETHYECKOH W TeoMeTpHYecKoil mporpeccuil. @opmyinbl oOIIero uieHa
apu(METHYECKOW U reoMeTpuyeckoi mporpeccuit. @opmynbsl CyMMBbl N-TIEPBBIX YICHOB apH(PMETHUECKOW M reomerpuyeckoi mporpeccuit. Cymma Gec-
KOHEYHOH Ie€OMETPHYECKOM IpOrpeccuu, y KoTtopoi |g|<1. IIpencraBienne GeCKOHEYHOM MEPUOAMYECKON NECATHYHOM JpOOU B BHJE OOBIKHOBEHHOM

Ipoow.

DJIeMeHThI IPUKJIATHOH MaTeMATHKH
Maremaruueckoe MoaenupoBanue. IlponenTHbie pacuérsl. PopMyna CHOXKHBIX HpoleHTOB. [IpubmmkEéHHble BblunciaeHUs. AOCOJOTHAs W
OTHOCHUTEJbHas norpemHoctd. OCHOBHBIE MpaBUila KOMOMHATOPUKU. YacToTa U BEPOSTHOCTh CIIy4allHOTO COOBITUS
Knaccuueckoe onpenenenue BeposiTHoctu. HawanbHble cBeneHust o cratuctuke. [IpencraBieHue AaHHBIX B BHUJE TaOJIML, KPYTOBBIX M CTOJIOYATHIX
nuarpamm, rpa@ukoB. CTaTHCTUYECKUE XapaKTEPUCTUKN COBOKYITHOCTH JaHHBIX: CpEAHEE 3HAUEHUE, MO/, pa3Max, MeilaHa BbIOOPKH.
Auare0pa B MCTOPHYECKOM Pa3BUTHH
3apoxeHue anreOpbl, KHUra 0 BOCCTAHOBJIEHMU M IpoTHBONOCcTaBieHMH Myxammena anb-Xopesmu. Mctopus gopmupoBaHus MareMaTH4eCKOrO
s3pika. Kak 3apomuiace uaes koopauHaT. OTKpbITHE UppaloHaIbHOCTH. M3 cTopur BO3ZHMKHOBEHHS (POpPMYI Ijs pelleHus ypaBHeHUU 3-i u 4-i
creneneit. Mictopus pazsutus nonstust pynkuun. Kak 3apoawmiace Teopust BepostHocted. Unucna @ubonayun. 3amaya JI. [Muzanckoro (dubonayun) o
kponukax. JIL.®. Maraumkuid. [1.J1. Yeosmmes. H.U. JloGaueBckuii. B.S. bynskosckuii. A.H. Komvoropos. @. Buer. I1. ®epma. P. Jlekapt. H. Tapranss.
. Kapnano. H. A6ens. b. ITackans. JI. [uzanckuii. K. Naycec.

I'eomeTpus 7-9 kiacc

Harasanas reomerpusi. Harnsanele npeactaBieHust 0 MpoCTpaHCTBEHHBIX (pUTrypax: KyO, mapajuiesienumnes, npusMa, nupamuia, map, chepa, KoHyc,
umuHap. M3o0paxenue npoctpancTBeHHBIX Guryp. [Ipumepsr ceuennit. Muororpannuku. [IpaBunbHbie MHOTOrpaHHUKH. [Ipumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LIMJIMHPA U KOHYCA.

[Tonsite 06béMa; equHULIBI 00bEMa. OOBEM MPSIMOYTOIBHOTO MapajuieNienuneaa, Kyoa.

I'eomerpuueckne gpurypsl. [Ipsmbie u yribl. Touka, npsimas, mIockocTb. OTPe30K, Jyd. Yroi. Bumbl yrinoB. BepTukaibHbIE M1 CMEXKHBIC YTJIbI.
Buccekrpuca yria.

IMapaienbHble 1 Nepecekalommecs npsimele. [leprnenaukynspasie npsimbie. Teopemsl 0 MapauIENbHOCTH U NEPIEHIUKYISIPHOCTH MPSIMBIX.
[lepnenaukynsp v HaKJIOHHAS K IpsiMOi. CepeIMHHBIN NEPIEHAUKYISAP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBOIICTBA OMCCEKTPUCHI YIIIa U CEPEAMHHOTO MEPIEeHIUKYIApa K OTPE3KY.

TpeyroabHuk. BeicoTa, MenuaHna, OMcceKTpuca, CpeiHss TUHUS TPEyroyibHUKa. PaBHOOEIpEHHbIE 1 PABHOCTOPOHHHUE TPEYTrOJIb HUKH; CBOWCTBA U
MPU3HAKU PaBHOOEAPEHHOTO TpeyrojabHuKa. [Ipru3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHCcTBO TpeyroiabHIKa. COOTHOILIEHUS! MEXKY CTOPOHAMH U
yriaamu TpeyroipHuka. Cymma yrioB TpeyroibHuka. BHenrnue yrasl TpeyronsHuka. Teopema @aneca. [logobue TpeyronbaukoB. [IpusHaku nogo0us
TpeyroiabHuKoB. TeopeMma [Tudaropa. Cunyc, KocuHyc, TaHT€HC, KOTAHT€HC OCTPOTo yria MpsSMOYroJlbHOTO TpeyrojibHUKa U yrios oT 0 go 180°;
MIPUBEJICHUE K OCTpOMY yriy. PemieHne npsiMoyroibHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. POPMYIIbI, CBSA3BIBAIOLIUE CUHYC,
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KOCHHYC, TAHT'€HC, KOTAHT€HC OJJHOT'O U TOTO *e€ yria. Pelienue TpeyrojibHUKOB: T€OpEMa KOCUHYCOB M TEOpEMa CUHYCOB. 3aMe4aTeIbHble TOUKU
TPEYrOJIbHUKA.
YerpipéxyroabHuk. [lapannenorpamm, ero cBoicTBa u npusHaku. [IpsmoyronbHuK, KBaapaT, poM0, MX CBOMCTBA U NIpU3HaKU. Tpanernusi, cpeHss TUHUS
TpaIeunH.
MHoroyroabHuK. Boinykiibie MHOTOyroiabHUKU. CyMMa yIriloB BBITYKJIOTO MHOTOYTOJIbHUKA. [[paBuiibHbIE MHOTOYT OJIbHUKH.
OxpyxHocth u Kpyr. [lyra, xopna. Cexkrop, cermeHT. LleHTpanbpHBIi yroJ, BOMCAHHBIN YroJj, BeJIMYMHA BIMCAHHOTO yria. B3zaumHoe pacnonoxeHue
IpsIMOM M OKPY)KHOCTH, NIBYX OKpyxkHOCTed. KacartenbHas M ceKymas K OKPY/KHOCTH, MX CBOWCTBAa. BIHCaHHBIE M ONHMCAHHBIE MHOIOYTOJIbHUKH.
OKpyXHOCTb, BIUCaHHas B TPEYIOJbHUK, U OKPYKHOCTb, ONMCAaHHAs OKOJIO TPEYrojbHUKA. BrucaHHble M OMNHMCAaHHbBIE OKPYKHOCTH IPaBUIIBHOTO
MHOT'OYTOJIbHHKA.
I'eomerpuueckue npeodpazoBanus. [lonstre o paBeHcTBe guryp. Ilonsrtue o ABMKEHHU: OceBas U LEHTpaIbHasi CHMMETPHUH, apauIeIbHbIA EPEHOC,
noBopoT. [loHsTre o mogo6uu GUryp 1 roMOTETUH.
IMocTpoenusi ¢ moMombI0 HUPKYJIA U JUHeHKH. OCHOBHBIE 3a/1a4y HA MOCTPOCHHE: JIEJIEHHE OTpe3Ka IOI0JIaM; TOCTPOSHUE YIJia, PAaBHOTO JaHHOMY;
MIOCTPOCHHUE TPEYrOJIbHHUKA 10 TPEM CTOPOHAM; MOCTPOCHUE MEPIIEHANKYISAPA K MPSMOIl; MOCTPOEHHE OMCCEKTPUCHI yIiia; JAeJeHUEe OTpe3Ka Ha N paBHBIX
yacTei.
Pemenue 3a1auy Ha BBIYHMCIIEHUE, 0OKA3aTEIbCTBO U MIOCTPOEHHUE C UCIIOJIb30BAHUEM CBOMCTB M3YUYEHHBIX (DUTYP.
HN3mepenue reomerpuveckux BeJu4uH. J[nmmHa orpeska. PaccrosiHue oT TOUkH 10 npAMo. PaccTrosiHre Mex Ty mapajuieIbHbIMU IPSIMBIMH.
[Iepumerp MHOTOYroNbHUKA. [IMHA OKPYKHOCTH, YUCJIO IT; JUIMHA JTyTH OKPYKHOCTH.
I'pagycHas mepa yria, COOTBETCTBHAE MEXKy BEIMYMHON LEHTPAIBHOTO yIJla U JUIMHOM IyTU OKPYKHOCTH.
[TonsiTne muomanyu miockux ¢uryp. PaBHococTaBneHHble U paBHOBenuKkue Gurypsl. [Inomane npsmoyronsHuka. [Inomanu napannenorpamMmma,
TpeyrosibHuKa U Tpaneuuu. [lnomans MHOroyronsHuka. Ilnomane kpyra u miomaas cekropa. COOTHOIIEHHE MEXAY MIOUIaIIMHU MOA0OHBIX UTYD.
Pemienne 3a1a4 Ha BBIYMCICHUE U IOKA3aTEIbCTBO C UCHOJIb30BaHUEM U3YYEHHBIX (POPMYIL.
Koopauuatsl. YpaBaenue npsamoil. KoopauHatsl cepeunbl oTpeska. @opmysa pacCTOSHUS MEXKTY ABYMS TOUKaMU MJIOCKOCTH. Y pPaBHEHHUE OKPYKHOCTH.
Bexropsl. /[nuHa (Monyins) Bekropa. PaBencTBo BekTopoB. KosmmHeapHsie BekTopbl. KoopanHaTel BEKTOpa. Y MHOKEHHE BEKTOPA HA YUCIIO, CyMMa
BEKTOPOB, Pa3JI0KEHUE BEKTOPA 110 IBYM HEKOJJIMHEAPHBIM BeKTOpaM. CKaJIpHOE IPOU3BEACHNUE BEKTOPOB.
TeopeTnko-MHOXKeCTBEHHbIE NIOHATHA. MHOKECTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB IIEPEUNCIICHUEM JJIEMEHTOB, XapaKTEPUCTUYECKUM
cBoiictBoM. [TogmuoKecTBO. OOBEIMHEHNE U TEPECEUEHUE MHOYKECTB.
JJieMeHTHI JOoruku. OnpezeneHue. AKCHOMBI U TeopeMbl. Jloka3aTtenbcTBo. Jloka3arenscTBo OT MpoTUBHOTO. Teopema, oOpaTHas gaHHOU. [Ipumep u
KOHTpPIIpUMED.
[TonsiTue 0 PaBHOCUIBHOCTH, CJIEIO0BAHUU, YIOTPEOIEHUE IOTUYECKUX CBSI30K eClil ..., MO ..., 8 MOM U MOAbKO 68 MOM cly4ae, JOTUUECKUE CBA3KY U, UlU
I'eomeTpusi B ncropnuyeckom pazsutuu. OT 3emuemepus k reomerpun. [Iudarop u ero mxona. @anec. Apxumen. [loctpoenne npaBuIbHbBIX
MHOTOYroJbHUKOB. Tpucekuus yrina. KBagparypa kpyra. ¥YaBoenue kyba. Mctopus uucna n. 3onotoe ceuenue. «Havana» Epxnmupna. JI. Ditnep. H. U.
Jlo6aueBckuil. icTopus maToro nocrynara.
N300peTenne MeTo1a KOOPAMHAT, T03BOJISIOLIETO MIEPEBOAUTH TeoMeTpuUueckre 00BbeKThI Ha 3bIK anreOpsbl. P. [lekapt u I1. depma. [Ipumeps! paznuyHbIx
CUCTEM KOOPAMHAT Ha IJIOCKOCTH.

7 knacc TEOMETPUA
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HavyanbHble reomerpnueckne csegenus. Ilpsmas u orpesok. JIyu u yron. CpaBHeHHe OTpe3KOB U yriioB. Mi3mepenue oTpe3koB. M3MepeHue yrios.
[lepneHiuKyNIApHBIE MIPSIMBIE.
TpeyroabHuku. IlepBbiii mpu3HaK paBEHCTBA TPEYTrOJIbHUKOB. MennaHbl, OMCCEKTPUCHI M BEICOTHI TPEYTOJIbHUKA.
Bropoii u TpeTuii npu3Haku paBeHCTBA TPEYTOJIbHUKOB. 3aJjaul Ha IOCTPOEHHUE.
IMapaniaeasHbie npsaMsele. [Ipu3Haky napajuieIbHOCTH IBYX NPAMBIX. AKCHOMA MTapaJUICIbHBIX MPSAMBIX.
CooTHoIIEeHUsI MKy CTOPOHAMH M YIJIaMM TpeyroJbHuka Cymma yrioB TpeyroibHuKa. COOTHOIIEHHSI MEXKIY CTOPOHAMU U YIJIaMU TPEYroJIbHHKA.
[IpssMmoyromnbHbIe TpeyronbHUKU. [locTpoeHre TpeyrojbHHUKA 0 TPEM AIeMeHTaM. Pemenne 3aaay.
IToBTOpenue Pemenne 3anay.

8 kmacc TEOMETPUA
YerpipexyroiabHuku. Muoroyronsauku. [lapannenorpamm u tpanenust. [IpsmoyronsHuk, pom0, kBajgpar. Permenue 3agau.
Inomansk. [nomans mHOoroyronebauka. [lnomaas napamienorpaMmma, TpeyrojibHuKa U Tpanenuu. Teopema [udaropa.
IlopoOHbIe TpeyroabHuKU. Onpenenenre no100HbIX TpeyroiabHUKOB. [Ipu3Haku nonoous TpeyroiabHUKOB. [IpuMenenre nogoous K 10Ka3aTeabCTBY
TEOPEM U peleHnIo 3a7a4. COOTHOIIEHHS MEX/ly CTOPOHAMM M YTJIAMH NPSMOYTOJIbHOTO TPEYTOJIbHUKA.
Brnucannas n onucaHHas OKpYXHOCTH.
IloBTOpenue Pemenne 3anau.

9 xitacc TEOMETPUA

BekTopsl. [lonstue Bekropa. CiioxkeHre U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YKCIIO. [[puMeHeHrne BEKTOPOB K PELICHUIO 3a1a4.
Meton koopaunat. Koopaunatel Bektopa. [IpocTeiinive 3aqaun B KOOpAuHaTax. Y paBHEHUE OKPY)KHOCTH U MpsIMOM. Perienue 3amay.
CooTHOIIEHHEe MeXK1y CTOPOHAMH M YIJIAMH TPeyroJbHuUKa. CKalasipHOE Npou3BeAcHUE BEKTOpOB. CHMHYC, KOCHMHYC, TaHreHC yria. CooTHOLIEHUus
MEXK/y CTOPOHAMM M yriaMu TpeyroybHukKa. CKalsipHOE MPOU3BeIeHNE BEKTOPOB. Penienue 3a1au.
JJIMHA OKPY/KHOCTH M II0IAAb Kpyra. [[paBriibHbIE MHOTOYTOIBHUKH. [[MMHA OKPYKHOCTH U IJI0IaAps Kpyra. Pemenne 3anay.
JABuxenns. [lonstue auxenus. llapannensHslil nepeHoc 1 noBopoT. Pemenue 3anay.
HauvanbHble cBeeHNsI M3 cTepeoMeTpuu. MHOrorpaHHUKU. Tena 1 TOBEPXHOCTH BpaILlCHMUS.
006 akcroMax IJIaHUMETPHUH.
IToBTOpenue. Pemenue 3anay.

MemnpenMeTHaﬂ CBA3b C HCIIOJIB30BAHUEM MaT€puajla HAIWOHAJIbHO-PETHOHAIBHOTO KOMIIOHCHTA AKTUBHU3UPYET MBICIIUTCIIbHYIO JACATCIbHOCTD,
BBI3BIBAET OOJIBIION HHTCPCC K UCTOPUH Kpad, ropoaa, cciia, €ro TOMOHUMHUKH, IIPOUCXOKIACHUTO (i)aMI/IJIHI}'I 1 UMEH.

FpaMOTHOC HCIIOJIb30BAHHUEC UCTOPUUICCKOTIO, reorpa(bnqecxoro, JIMTCPATYPHOT'O U APYIroro MaTrepurajia BOCIIUTHIBACT B ACTAX IIaTPUOTU3M, 9yBCTBO J'IIO6BI/I,
BOCXHUIIICHUA U TOPAOCTH 34 pOI[HOﬁ Kpaﬁ, YTO HC OCTABJISICT HUKOT'O PABHOAYIIHBIM K npo6neMaM Majaou POOUHBI U BBIPD abaThIBaeT AKTUBHYIO JXU3HCHHYIO
ITO3UIIHIO.
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Leap ucnmoab30BaHUsSI MATepHaia HANMOHAJIbHO-PETHOHAJIBLHOIN0 KOMIOHEHTAa: (OPMUPOBAHUE IICIIOCTHBIX 3HAHUKW O POIJHOM Kpae, Pa3BUTHE

TBOPUYECKUX M HMCCIIENOBATEIHCKUX YMECHH, BOCIUTAHUE JTIOOBU M YBAKCHHS K MCTOPUYICCKOMY U JTUTEPATypHOMY HACIICAUIO MAJIOM POJMHBI Ha YPOKAX

MaTeMaTHKH.

Hcnosib30BaHMe CUCTEMBI IPUKIIATHBIX 33/1a4 C PETHOHATBHBIM COJIEP)KaHUEM TI03BOJIUT YUAITMMCS TIOBBICUTH:

1) naTepec Kk 00yuEeHUI0 MaTEMaTHKE;

2) KauecTBO UX MaTEMAaTUYECKUX 3HAHUM U yMEHUH.

Hcnonb3oBanne B OOy4eHHHM MaTeMaTHKE CHUCTEMBI NMPHUKIAJHBIX 337ad C PErHOHAIBHBIM COJEpPKAHHEM CIIOCOOCTBYET YCHIJICHHIO IMPAKTUYCCKOM

HAIPaBJIICHHOCTH IIKOJILHOTO Kypca MaTeMaTHKH.

PernonanbHOCTh XapakTEpPHU3YIOT CIEAYIONINE OCOOCHHOCTH:

- HCTOPUYECKHE W HAIMOHAIBHO-KYJIBTYPOJOTHYECKHE (TpaauIlid, HpPaBbl, OCOOCHHOCTH 00pa3a I KU3HM W XapaKTEepHBIE IICHHOCTH),

— mpupoaHo-Teorpadudeckue (manamadr, KIMMar, MoJIE3HbIE UCKOMTaeMble, TPOOIEMBI SKOJIOTHN);

- coIaibHO-Teorpaduieckre (IJIOTHOCTh HACEJICHUS, XapaKTep IMOCEIICHUH, TPaJWIMOHHBIC 3aHATHUS, YAAJECHHOCTh OT JPYIMX PETHOHOB, CPEACTBA

COOOIIIEHNS);

- COLMAaJbHO-AeMOorpaguieckue (HaIMOHATBHBIN COCTaB, MUTPAIIMOHHBIE MPOIIECCHI, TTOJIOBO3PACTHAS CTPYKTYpa, XapaKTep BOCIPOU3BOJICTBA HACEIEHUS,

THUIIBI CEMBHU U Jp.);

- COIMAJILHO-dKOHOMHYECKHE (THUIBI M XapakTep BOCIPOM3BOJICTBA, Mpo(decCHOoHAbHAS CTPYKTYPa, YPOBEHb JKH3HH HACEJICHHUS, IEPCIICKTHBBI

HSKOHOMMYECKOTO Pa3BUTHS U Jp.);

- OKOHOMHMYECKHE OTpaciid pEruoHa  (CEeNbCKOXO3SICTBEHHbIE, CTPOUTENbHBIC, XHUMHKO-TEXHOJOTUYECKUE M  Jp.), MPOMBIIIJICHHbIE U

CEJIbCKOXO035HCTBEHHbIE TPOU3BO/ICTBA;

- aJIMMHHUCTPATUBHO-TIOJUTHYECKHUE (TEPPUTOPUATBHOE PACIIOJIOXKEHHE U TPAaHUIIbl pErMoHa, TUI UH(PACTPYKTYphl, OpraHu3anus U GyHKIHOHUPOBAHUE

OpraHOB yIPaBJICHUSA);

- MOJIUTUYECKHUE (POJIb OJUTHUECKUX (PAKTOPOB B )KU3HU PErvOHA, TEHIACHIIMH CYBEPEHU3ALINN, MEXPETHOHAIBHbBIE U MEKTOCYJapCTBEHHBIE CBSI3U U T.1.)
Pemenne TeKCTOBBIX 3ajjad C HALMOHAIBHO — PETHOHAJIBHBIM KOMIIOHEHTOM II03BOJISIET YYaUIUMCS HE TOJIBKO OCMBICIUTH MHPAaKTHUYECKYIO

HaAIMpaBJIEHHOCTh MAaTeMaTUKH, HO U MOYEPHHYTh OMOJHUTEIbHbIC 3HAHUS W3 OKpPYKalIled HMX NeHcTBUTENbHOCTH. OMBIT MOKa3bIBAET, YTO IPHU

WCIOJIb30BAHMN HAa3BaHHBIX 337ay JCTU MPOSBISIOT OOJBIIMKA MHTEpPEC K MpeaMeTy, JIydllle YCBAaUBAIOT HM3y4aeMbId MaTepuaj, MOJIy4aroT HarjsaHoe

MIPEJICTaBJICHHUE O POJIM MATEMATUKHU B OOBIICHHON )KU3HHU, TEM CaMbIM U Peal3yeTcsi BO3MOKHOCTh PAa3BUTHSI TIO3HABATEIbHBIX CIIOCOOHOCTEH.
3annaHupoBaHbl MaTeMAaTUYECKUE AMKTAHTHI, KOTJAa yYUTENb WCIOJIb3yeT YMCIOBBIC JTaHHBIE U3 CBEIECHUN O pecnyOnuke, Kpae, ropoje, celie.

Hanpumep: MaremaTudeckuii TUKTaHT o TeMe «HaTypanbHble yncna»: 3anuinTe nudpamu ducia, BeTpedaronyecs: B Tekere: B bamkupuu npoxuBaeT

0onee 4 MIULIHMOHOB 4eJOBEK. balkopTocTaH - MHOTOHAIIMOHANBHBIN Kpaid, Tlle MPOKUBAIOT IMpeICTaBUTENH Ooljiee cra HapoAHocTeil. PecmyOnuka

Bamkoprocran o6paszoBana 20 mapra 1919 r, Tepputopust Pecrnyomuku Bamkoprocran - 143 600 km?, 21 ropox, 3 moceika ropoackoro tuma u 953

HaceseHHbIX myHkTa. Cronuia Pecnybnuku bamkoproctan — ropoa ¥Yda obpazosan B 1574 rony. Hacenenne pecnyonuku - 4 071 181 yenosek.
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MaremaTuka 5 kiaacce

3. TemaTuueckoe IJIAHUPOBAHUE

Copepxannie yueOHOTO MpeaMeTa

KonnuectBo yacos

KonTponbsabie paboTh

HarypanpHbie uncia

20

1

CrnoxeHne 1 BBIYMUTAHUE  HATypaJbHBIX yucen | 33 2
YMHOK€EHHUE U JIeJIeHHE HaTypaJIbHbIX YHCE]. 37 2
OOBIKHOBEHHBIE POOH. 18 1
JlecsiTuaHBIC IPOOH 48 3
[ToBTOpEeHME 19 1
Uroro 175 10

MartemaTuka 6 xkiaacc

Coneprkanue yueOHOTO MaTepraa

KomnnuectBO "acos

KoHTtposibHBIE PabOTHI

JleauMoCTh Yrcen 17 1
OOBIKHOBEHHBIE APOOH 38 3
OTHOIICHUS ¥ TPOTIOPIIHH 28 2
PanmonansHbIe ynciaa ¥ IeiicTBUS HAl HUMA 70 5
[ToBTOpEHME 22 1
Hroro 175 12

Auaredpa 7 kiaace

Coneprxanue yueOHOM mporpaMMbl

KonunuecTBo 4acoB

KonTponbsHbIe paboThI

JInneliHOEe ypaBHEHHE C OJHOU IIEPEMEHHON

15

]_IeJ'ILIe BBIPAXKCHUSA

52
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OyHKIUU

12

Cucrempl TUHEMHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

19

[ToBTOpEHUE U cucTemMaTH3ausl y4eOHOTO
Marepuaa

HUroro

105

I'eomerpus 7 kiaacc

Paznen

KomnuectBo
JaCcOB

KoHnTtponbsHbie paboThI

HavanbHble MOHATHA U TCOPCMBI TCOMCTPUHN

10

TpeyronbHUKN

17

[TapanensHble npsiMBbIE

13

CoOTHOILIEHHS MEXK/Ty CTOPOHAMH U YTJIAMH
TpeyronbHuKa. [locTpoeHne TpeyroiabHuKa

18

N[

[ToBTOpeHne y4eOHOTO MaTepHaia 3a 7 Kiacc

12

Htoro

70

Auareopa 8 kiacce

Coneprkanue y4eOHOM MporpaMMBbl

KonnuectBo
4acoB

KoHTposbHbIe paboTh

PaL[I/IOHaJ'II)HI)IC BBIPDAXKXCHUA

44

KBanpaTHbie kopHH. J{eiCTBUTEIBHBIC YK CIIA

25

KBaI[paTHLIe YpaBHCHUA

26

HOBTOpeHI/Ie Hn CUCTCMAaTHU3al s y‘le6HOl"O MaTcpuajia

10

Hroro

105

~N R (N | w

I'eomerpus 8 kiacce
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Copepxanue yueOHOM MPOrpaMMBbI KomunuectBo wacoB | KoHTposibHBIE pabOTHI
BBoanoe nosropenue 2
YeThlpexyroJIbHUKU 14 1
[Tnomaam duryp 14 1
[To100HBIE TPEYTOJTHHUKH 20 2
OKpY>KHOCTb 16 1
IloBTOpEeHME 4 1

Bcero ypokoB 70

Auredpa 9 kaacc
Copepxanue yueOHOM MpOrpaMMbl Konnuectso KoHnTpoabHbie paboThl
9acoB
IToBTOpEHNE 3 1
Hepasenctpa 20 1
Ksagparnunas QyHkmus 30 2
YucioBele HOCIENI0BATEIHLHOCTH 21 1
DNIeMEHTHI TPUKIATHON MaTeMaTHK! 21 1
O6o0mmatromiee MOBTOPEHHUE Kypca anreopsl 7-9 Kiacchl 7 1
Uroro 102
I'eomerpus 9 kiaace
Tema KosuecTBo KoHTposibHBIEC pabOTHI
4acoB

BBonHoe nmoBTOpeHue 2
BekTopsl. MeTox koopauHaT 22 2
CooTHOLIEHNS MEX Yy CTOPOHAMU U YTiIaMHu 14 1
TpeyronpHuka. CKanspHOe IPOU3BeICHIE BEKTOPOB
JUIMHA OKPY>KHOCTH M IIJIOIAAb Kpyra 12 1
JIBrokeHust 9 1
HavanbpHble cBeleHUSs U3 CTEPEOMETPUN 5




IToBTOpEenue Kypca

6

Bcero ypokos

70

Ilpunoscenue 2. Kanenoapno-memamuueckoe nA1aHUPOGAHUE AGIAEMCA RPUTLOHCEHUEM K OAGHHOIL padoyell npozpamme, COCMAGNAEMcAa HA 00UH

YUEOHBLIL 200 U YmEepHcOaemcs OUpeKmopom uKobl.
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