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[NOSCHUTEJIBHAS 3AIINCKA
Paboyas mporpaMma 1o MareMaTuke JUIsi 00yJaroIuXCcs ¢ 3a/IePKKOHM MCUXHMUECKOTo pa3BUTHUS (anee
— 3I1P) Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI MOATOTOBIIEHA HA OCHOBE!

e @enepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENILHOTO CTaHAapTa OCHOBHOTO  OOILIEro
obpazosanus (I[Ipukas Munmnpocsenienust Poccuu ot 31.05.2021 1. Ne 287, 3aperucrpupoBan
MunucrepctBoM octuiu Poccuiickoit @enepanuu 05.07.2021 1., per. nomep 64101) ,

e [IpumepHoll aganTHUPOBAaHHOW OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3zoBaHusi 00yJarOIIUXCs C 3aJEPKKON mecuxudeckoro passutus (nairee — [TAOOIT OO0
311P),

e [lpumepHoit paboueil mporpaMmMbl OCHOBHOTO o0Omiero oOpa3oBaHUS 1O TPEAMETY
«Marematuka,

e [IpumepHOii mporpaMMbl BOCIIMTAHHS, C YIETOM paCIpeIeIEHHBIX 10 KjaccaM MPOBEPSIEMBIX
TpeOOBaHUN K pe3yabTaTaM OCBOEHUS AJaNTHUPOBAaHHOW OCHOBHOM 00pa3oBaTeIbHOU
MIPOrpaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHUsl OOY4YaIOLIUXCS € 3aJE€PKKOW MCHUXHYECKOrO
pa3BUTHSL.

B paboueii mporpamMMe y4TeHBl HIEH M TOJNOXKEeHUS KOHIENImH pa3BUTHS MaTeMaTHYECKOTO
obpazoBanus B Poccuiickoit deaepanum.

Oo0mas xapakTepucTuKa y4eOHOro npeamera «MaremMaTuka

VYyeOnpiii mpeamer «MaTemaTuka» BXOAWT B MPEAMETHYIO o0iacTh «MaTeMaTtuka U MH(pOpMaTHKay.
OH cnocoOCTBYeT PAa3BUTHUIO BBIUMCIUTENBHONW KYJIBTYPHl M JIOTUYECKOTO MBINUIEHUS, (POPMUPOBAHUIO
YMEHHS TO0JIb30BAThCS ANTOPUTMAMHM, a TaKKe MPUOOPETEHHIO MPAKTHMUECKHUX HABBIKOB, HEOOXOJAMMBIX B
MOBCETHEBHOM ku3HU oOydaromuxcs ¢ 3[1P. YueOHsbIil mpeameT pa3BUBAaeT MBIIUICHHUE, TPOCTPAHCTBEHHOE
BooOpakeHre, (YHKIHMOHAIbHYIO TI'PaMOTHOCTb, YMEHHUS BOCIHPUHHUMATh U KPUTUYECKH aHAIU3HPOBATH
nH(pOpMaInIo, MPECTaBICHHYIO B Pa3IUYHBIX (hOpMax.

OO6yuenne MateMaTke JaéT BO3MOKHOCTh pa3BuBatTh y odydaromuxcs ¢ 3[1P tounyro, pannoHaasHy0
u uHGOPMATUBHYIO peyb, YMEHHE OTOMpaTh Haubojee MOAXOIIIINE SI3BIKOBBIE, CHMBOJIUYECKUE,
rpaduyeckue cpeacTna JUlsl BRIpAXKEHUsI CY)KICHUH U HarJIATHOTO UX MPECTaBICHUS.

HeobOxomuMbIM KOMIIOHEHTOM 0O0IIel KyJabTyphl B COBPEMEHHOM TOJIKOBAaHUHU SBIsIeTcs oOriee
3HAKOMCTBO C METOJaMU MO3HAHU JIEUCTBUTEIIBHOCTH, IPEACTABICHUE O IIPEIMETE U METOJIaX MAaTEMATUKH,
UX OTIWYMA OT METOJOB JIPYIMX €CTECTBEHHBIX M T'yMaHHUTAapHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHUS
MaTeMaTHKHU JJIs pelIeHUs HAyYHBIX U MPUKIATHBIX 3a/4a4. TakuM oOpa3oM, MaTeMaTuyeckoe oopa3oBaHue
BHOCHUT CBOH BKJIaJ B JOpMUpPOBAHUE OOIIEH KyJIbTYphI UeJIOBEKa.

N3ydyeHne MareMaTHKHU TaKKe CIOCOOCTBYET ICTETUYECKOMY BOCIUTAHHIO YeJOBEKa, MOHHMAaHHUIO
KpacoThbl M HU3SIIECTBA MATEeMaTUYECKUX PACCYXKIECHUH, BOCHPHUITHIO F€OMETPHYECKUX (POpPM, YCBOCHHIO
W€ CUMMETPUHU.

[Iporpamma oTpaxaer cojaepkaHue oOyueHUs mpenmery «MaremaTtuka» ¢ Y4eTOM OCOOBIX
oOpa3zoBaTenbHbIX noTpedHOocTel oOyvaromuxcs ¢ 3[1P. OBnanenue yueOHbIM mpeameToM «MaTemaThKay
MIPEJICTABISIET OMpENeiICHHYI0 CIOXKHOCTh s ywamuxcs ¢ 3IIP. ¥V oGywatommxcs c¢ 3I[IP nHambonee
BBIPOKEHBI OTCTaBaHHUS B Pa3BUTUU CIOBECHO-JIOTUYECKUX (OPM MBIIUICHHS, MOATOMY aOCTpaKTHBIE U
OTBJICUEHHBIE KATETOPUU UM TPYIHOJOCTYIHBIL. B Toke BpeMs npu crenuaibHOM 00y4eHUH 00ydaroluecs
MOT'YT BBINIOJIHATH 3aJaHus N0 anroputMy. OHU BOCIIPUUMYUBBI K TIOMOLIY, MOTYT BBIIIOJHUTH MEPEHOC Ha
aHAJIOTMYHOE 33/IaHHe YCBOEGHHOTO crmocoba pemieHus. CHIDKEHUE PAa3BUTHS MBICIUTENBHBIX OINEpaiuil u
3aMEJUIEHHOE CTAHOBJICHUE JIOTMYECKUX JEHCTBUM MPUBOAAT K HEJOCTATOYHOW OCMBICIEHHOCTH
COBEpIIIaeMbIX YUeOHBIX ACUCTBUM. Y 0Oy4aroluxcsi 3aTpyIHEHbl CYCTHBIE BBIUMCICHHUS], IPOU3BOIUMBIC B
yMme. B MHUCbMEHHBIX BBIYMCIEHUAX OHM MOTYT MPOITYCKaTh OJWH M3 MPOMEKYTOUHBIX mmaroB. [Ipu pabote ¢
YUCJIOBBIMM BBIPQXKEHHUSIMU, BBIYMCICHUEM HMX 3HAYEHHUS MOTYT HE YAEPKUBATH MPABHILHBINA MOPSIOK
nevictuil. Ilpu ympomiennu, npeoOpa3oBaHuM BblpaxkeHUd ydamuecst ¢ 3[IP He Moryr camocCTOSATENbHO
MPUHATH PEIICHHE O TMOCIEAOBATEIBHOCTU BBITIOJHEHUS eWcTBUI. KOHKPETHOCTh MBIIUIEHHUS OCIOXKHSET
YCBOEHUSI HaBbIKA PELICHUs YpaBHEHU, HEPABEHCTB, CUCTEMbl ypaBHEHUN. IM ManonocTynmHo coBeplIeHHe
00paTHMBIX OTIEpAIIHH.

Huskuit ypoBeHb pa3BUTHS JIOTHYECKHX OTEpaIiii, HEeIOCTaTO4YHas OOOOIMIEHHOCTh MBIILICHUS
3aTPyOHSIOT H3ydyeHue TeMbl «QDyHKIMW»: TpU ONpeAeieHuH (DYHKIMOHAILHOW 3aBUCHMOCTH, IIPH
ONMUCAaHUMU TpaUUECKOl CUTyallMHM, HCIOJb3ysd TE€OMETPUYECKH, anreOpandeckuid, (yHKIMOHAIbHBIN
s3pIkM. Hepenko ydamuecss He BUAST Pa3HUIBI MEXAY OONACTHIO OMpeneicHHs (PYHKIHH W OO0JIACTHIO



3HAa4YECHUH.

Pemenne 3amay CONMpspKEHO € TPYAHOCTAMHU O(OPMIICHHMS KpaTKOW 3aluCH, MPOBEACHUS aHAM3a
yCIOBHSA 3a/aud, BbIAeNeHHs cymectBeHHoro. OOyuwarommecs ¢ 3[IP  3arpynssrores  caenathb
YMO3AKJIIOYeHUE OT OOIIEro K YaCTHOMY, HEPEIKO BHIOMPAIOT HEPAIMOHAIBHBIE CIIOCOOBI PELIeHNs, HHOTAA
OTPaHUYMBAIOTCS MAHUIYJISIIUAMU C YUCIIAMH.

[Ipu m3yueHnH reoMeTpuveckoro marepuana oOywarommecs ¢ 3IIP crankuBaroTcs ¢ TPyIHOCTBIO
JeTaTh JIOTUYECKHE BBIBOJBI, CTPOUTH IOCIENOBATENbHBIE paccykaeHus. HempouHsle 3HaHWS OCHOBHBIX
TEOpEeM TE€OMETPUHU MPHUBOAUT K OIIMOKAM B pEHICHWH TeOMETpUYecKuX 3amad. OOydaromumecs: MOTYT
MOJMEHHUTh (OPMYIly, HENPAaBHJIBHO NPUMEHHTH TeopeMy. K cepbe3HbIM OmuOKaM B pelIeHUH 3amady
MPUBOAAT HEJAOCTATOYHO Pa3BUTHIE MPOCTPAHCTBEHHBIC MPEICTaBIeHUs. VIM CIIOKHO BBITIOIHHUTH YEPTEXK K
YCIIOBHIO, B TUCBMEHHBIX pab0Tax OHU HE MOTYT IIPHUBECTU OOBSICHEHHE K YEPTEKY.

ToyHOCTH 3amOMUHAHMS ¥ BOCIIPOM3BEICHHUS YIeOHOTO MaTepHana CHIDKEHBI 10 MPUYHHE CI1a00CTH
MHECTHUYECKOU JIeATeTLHOCTH, CyKeHus o0bema namsatu. O0yuaromumcs ¢ 3I1P tpebyercst Gosbiiie BpeMeH!
Ha 3aKperIeHne MaTepraia, akTyalln3alus 3HaH|H 10 OTI0pe TIPU BOCIIPOU3BEICHUH.

st mpeofosieHust TPYOHOCTeH B m3ydeHHH YydeOHoro mpenmera «MaremaTtnka» HeoOXxoanMa
amanTanus oobeMa M Xapakrepa yaeOHOro MaTepualia K Io3HaBaTeIbHBIM BO3MOXKHOCTSIM yvamuxcs ¢ 311P.
Crnenyer yd4eOHBIH MaTepHai TMPETMOJAHOCHTh HEOOJNBIIMMHU TOPLUSMH, YCIOXHSS €ro IOCTENeHHO,
W3BICKMBATh CIIOCOOBI aJanTaluyd TPYIHBIX 3aJaHWN, HEKOTOpPHIE TEMBI MaBaTh KaKk O3HAKOMHUTEIHHBIC;
WCKITIOYaTh OTACIbHBIE TPYIHBIE JOKA3aTENbCTBA;, TEOPETHUECKHH MaTepual PEeKOMEHIYeTCS W3ydaTb B
mporecce MPaKTUYECKOH NEATETBPHOCTH IO pemeHuro 3amad. OpraHndeckoe eIWHCTBO TMPaKTHUYECKOW H
YMCTBEHHOW JICATEIHHOCTH yJalINXCs Ha yPOKaX MaTeMaTHKH CIIOCOOCTBYIOT POYHOMY U CO3HATEIIEHOMY
YCBOEHMIO 0a3MCHBIX MaTeMaTHUYECKUX 3HAaHUN U YMEHUI.

Lean u 3agaum u3yyeHus yde0Horo npeamera «MaremMaTuka
[IpuopureTHBIMU 1IETIMU OOYICHHS MaTEMaTHUKe B 5—9 Kitaccax sBISIOTCS:
O (hopMHpOBaHKE LIEHTPAIIbHBIX MATEMAaTHYECKUX MOHATHH (YUCIO, BEIMYMHA, T€OMETpUYECKas
¢durypa, mepeMeHHas, BEpOSTHOCTh, (DYHKITHsS), O0OECIECUYMBAIOIINX MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTD
MaTeMaTH4ecKoro oopa3oBanus ooydaroniuxcs ¢ 311P;

O noaseneHue odyyatouiuxcs ¢ 3[1P Ha JoCcTymHOM JUTsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTHKU U OKPYXAIOIIero Mupa, IOHKMMaHUuEe MaTeMaTUKH KaK 4acTu OOIIeH KyJlIbTypbl 4eJI0BEUECTBA;
O pa3BUTHE MHTEIUICKTYalIbHBIX U TBOPYECKUX crocoOHocTelt oOyuaromuxcs ¢ 3[IP,

M03HABATEILHOW AaKTUBHOCTH, MCCIEAOBATEIbCKMX YMEHUN, KPUTHUYHOCTU MBILIUICHUSA, HHTEpeca K
M3YYECHUIO MATEMaTUKU;

O (dbopmupoBaHre (QYHKIMOHAIBHON MaTeMaTHUYeCKOW TIpaMOTHOCTH: YMEHHUS paclo3HaBaTh
MIPOSIBIIEHUSI MAaTEMAaTUYECKUX MOHATUN, 0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX )KU3HEHHBIX CUTYAIUIX
U Tpd M3YYCHHHM JAPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(dbopMynupoBaTh UX Ha SI3bIKE MAaTEeMAaTUKH U CO3/1aBaTh MAaTEMaTUYECKHE MOJICIH, MPUMEHSITh OCBOCHHBIH
MaTeMaTHYeCKUil ammapaT MJis pelIeHUs MPAKTUKO-OPUEHTHPOBAHHBIX 3ajlad, WHTEPIPETHUPOBATH U
OIICHUBATH MOJIyYEHHBIC PE3YIbTATHI.

JlocTrxkeHne STUX 1enei 00ecrednBaeTcsl pelIeHueM CIIEeIYIOUX 3a/1ay:

O ¢dopmupoBars y obOydaromuxcsi ¢ 3I[IP HaBblkM yueOHO-IIO3HABATENBHOW JESTEIbHOCTH:
IUTAaHUPOBaHUE PabOThl, HOUCK PALMOHAIBHBIX IyTeH €€ BBIIOJHEHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;
O CoCcOOCTBOBATh HMHTEJUIEKTYyaJbHOMY pa3BUTHIO, (OPMHPOBATh KauecTBa, HEOOXOAMMBIE

YeJIOBEeKy JUIs IOJIHOLIEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MaTeMaTH4eCKOM
JeATeNbHOCTH: ICHOCTU M TOUHOCTH MBICIIH, UHTYUIIUH, IPOCTPAHCTBEHHBIX MPEICTABIECHUH, CHOCOOHOCTH K
[IPEOJOJICHUIO TPYAHOCTEM;

O (dopMHUpOBaTh KIIIOYEBbIE KOMIIETEHLMM Y4YallMXCsl B pPaMKax MpeIMeTHON obnactu
«MaremaTka 1 HH(pOpMaTUKaY;

O pa3BUBaTh NOHATUHHOE MbIIIeHUs oOy4aromuxcs ¢ 311P;

O OCYILECTBIISATh KOPPEKIIMIO MMO3HABATEIbHBIX MpolieccoB obydatouiuxcs ¢ 3I1P, HeoO6xoquMbIx
JUIs OCBOEHMS ITPOTPAaMMHOTO MaTepuala o yueOHOMY MpeaMeTy;

O peaycMaTpuBaTh BO3MOKHOCTh KOMIIEHCALIMM 00pa30BaTeNbHBIX JE(PHUIUTOB B OCBOCHHH

MPEIIECTBYIOIIET0 MpOorpaMMHOro MaTepuana y ooOyuatomuxcs ¢ 3[IP u  HemoctaTkoB B HX
MaTeMaTU4E€CKOM Pa3BUTHUU;

U copMHUPOBATh YCTOWYMBBIA HHTEPEC YUALTUXCS K MPEIMETY;

O BBISBJIATH ¥ pa3BUBATh MaTEMaTUYECKUE U TBOPUECKHE CIIOCOOHOCTH.



OcHOBHBIC TUHUM COJAEP)KaHUS Kypca MaTtemaTtuku B 5—9 kmaccax «['eomerpusi» («I'eomerpuyeckue
¢urypel u HuX CBOWCTBa», «VI3MepeHHE TEOMETPUYECKHX BEIMYMHY»). JlaHHBIE JHMHUU DPa3BHBAIOTCSA
napajiesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOH JIOTUKOM, OJIHAKO HE HE3aBUCHMO OJ[HA OT JIPYTOi, a B
TECHOM KOHTaKkTe W B3auMmojeiictBuu. Kpome »3Toro, ux o0OBEIMHSAET JIOTUYECKAs COCTABIIIONIAL,
TPaJUIIMOHHO TPUCYIAs MaTeMaTUKe W MPOHHU3BIBAIOIIAS BCE MAaTEMAaTUYECKUE KYpChl U COJEpKaTeIbHbIE
muand. ChopmynupoBanHoe B denepasbHOM rocyIapcTBEHHOM 00pa3oBaTENbHOM CTAaHAAPTE OCHOBHOTO
oOmiero oOpa3oBaHusi TpeOOBaHUE «yMETh OIEPUPOBATH IMOHATHUSMH: OIPENEICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTelbCTBO; YMEHHUE pPACllO3HABAaTh WCTHHHBIC M JIOKHBIC BBICKA3BIBAHHS, NMPUBOIUTH MPUMEPHI U
KOHTP.TIPUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPHUIIAHUS BBICKA3BIBAaHMII» OTHOCHUTCS KO BCEM Kypcam, a
(dbopMHUpOBaHHE JIOTUYECKUX YMEHHUH pacmpezenseTcs Mo BCeM rojaM OoOydeHHs Ha ypOBHE OCHOBHOTO
o0m1ero o0pa3oBaHuUs.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEJAMETHBIM pe3ylbTaTaM OCBOeHHs [IpumMepHOit
paboyeil nmporpaMMbl, pacpeaesIEHHBIM 10 rojiaM oOy4eHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, TPUHIMITHAIBGHBIM BOIpocaM oOydJaromuecss 0O0pamaiuch HEOJIHOKPATHO, YTOOBI
OBJIAZICHWE MATEMAaTHYECKUMHU TIOHATUSMH W  HABBIKAMH  OCYIIECTBIBUIOCH  TIOCIENOBAaTENIEHO U
MOCTYMATENBHO, C COOJIOJACHNEM MPHUHIUIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYAINCH B OOIIYIO
CHUCTEMY MaTeMaTH4YeCKuX TMpejacTaBieHuit oOydarommxcs ¢ 3[IP, pacmupsis u yriyonsst e€, oOpasys
NMPOYHbIE MHOXKECTBEHHBIE CBsi3u. OOmme 1enu u3ydeHuss ydeOHOoro mpenMera «MaremaTHka»
npencrasieHsl B [I[pumepHo# pabodeil mporpaMMe 0OCHOBHOTO 001Iero 00pa3oBaHusI.

Oco0eHHOCTH 0TOOpPA M AJaNTAIIUM Y4eOHOT0 MaTepHuajia o MaTeMaTHKe

O6yuenue yueOHOMY TIpeaAMeTy «MaTemaThuka» CTPOHWTCS Ha CO3JIaHWW ONTHMAIIBHBIX YCIOBUH ISt
YCBOEHHMsI MporpaMMHOro matepuaia oOydaromumuca ¢ 3[IP. Bbonbiioe BHMMaHue ynensercsa OTOOpPY
yueOHOro MaTepuana B COOTBETCTBHM C NPUHIUIIOM JOCTYIHOCTH IPU COXpaHEHUH oOIIero 6a3oBoOro
YPOBHSI, KOTOPBIN JOJDKEH TI0 COAEP’)KaHUIO0 M 00BbeMy OBITh aganTUPOBaHHBIM I oOy4daromuxcs ¢ 3I1P B
COOTBETCTBHM C HX OCOOBIMH 0Opa3oBaTeNbHBIMH MOTpeOHOCTSIMU. CremyeT oOJeryuth OBJIAJICHHE
MarepuaioMm oOydarommmucs ¢ 3IIP mocpeacTBom ero neraabHOTO OOBSICHEHHS C CHCTEMAaTHYECKUM
MOBTOPOM, MHOTOKPAaTHON TPEHUPOBKM B NPUMEHEHUWU 3HAHUI, HCHOJB3Yys MPUEMbl aKTyalu3aluu
(BU3yanbpHast OTopa, maMsTKa).

[IpumepHas mporpamMma mnpeaycMaTpUBAaeT BHECEHHE HEKOTOPBIX M3MEHEHHi: yMEHbIIEHHE 00beMa
TEOPETUYECKUX CBEJCHUI, BHIHECEHHE OTACIBHBIX TEM HIIM IENbIX Pa3esioB B MaTepuaibl s 0030pHOTO,
03HAKOMUTEJILHOTO MU3y4YCHHUSI.

HN3menenuss nporpamMmbl B 5-9 kjaccax

T'eomempus

Crnenyer 0CHOBHOE BHUMaHUE yJEIUTh MPAKTUYECKOI HAMpPaBIEHHOCTH Kypca, UCKIIIOYUB U YIIPOCTUB
HaumOoJee CIIOKHBIM s BOCHPUATUSA TeopeTHUeckuid marepuan. Ha ypokax reoMerpuu HEOOX0AUMO
MaKCHMaJbHO HCIIOJIb30BAaTh HArIAIHBbIE CpeACTBa OOydeHHs, OOJbIIe MPOBOIUTH MPAKTUYECKUX PabOT C
yyaluMHucs, pemats 3aaadu. CTpOUTh pelleHUe 3ajady MpH MOCTOSHHOM OOpallleHWH K HarsiAHOCTH —
PUCYHKAM U YepTexam.

O3HakOMUTENBHO JaTh TeMbl: «TeopeMbl M JI0Ka3aTelnbCTBO. AKCHOMBI», «JloKa3aTenbCcTBO OT
MPOTUBHOTO», «CyIlIecCTBOBaHNUE U €IMHCTBEHHOCTh MEPIEHAUKYISIpA K MPAMOil», «MeToa reoMeTpUIeCKux
MecT», «MeTtoa ynBoeHus: meauanbl», «Teopema Paneca u TeopemMa O HPOMOPIUOHATIBHBIX OTPE3KaX»,
«lentp macc TtpeyroibHuka», «/3MeHEHHE TPUTOHOMETPUYECKUX (GYHKIUH TpPHU BO3PACTAHUH YIIIay,
«DopMyInbl ANl PalyCOB BIIMCAHHBIX M OIMUCAHHBIX OKPY)KHOCTEH MPaBUIBHBIX MHOTOYTOJIEHUKOBY,
«YpaBHeHue npsamMoi», «/IBuxxenne», «CBoiicTBa ABMKEHU», «TeopemMa 0 MPOU3BEACHUN OTPE3KOB XOP/I,
TEOPEMBI O TPOU3BEACHUHU OTPE3KOB CEKYIINX, TEOPEMA O KBaIpaTe KacaTeIbHON.

Crnenyer yMEHBIIUTH KOJIMYECTBO 4YacoB Ha u3ydeHHe TeM: «CummerpudHble ¢Gurypsl. OCHOBHBIC
cBOlicTBa oceBoil cummerpumn», «lleHTpanbHas cummerpus», «llapamnensHbrii nepenocy», «IloBopoT»,
«[IpeobpazoBanue noaodbus. [logodre COOTBETCTBEHHBIX IEMEHTOBY, «OCHOBHBIC 33/1a4K HA MMOCTPOCHHE C
MOMOIIBI0 IUPKYISI U JTHHEUKN», «JleKapTOBbI KOOPAWHATHI Ha IJIOCKOCTHY», «PelleHne TpeyroJbHUKOBY,
«[TogoGue puryp».

BricBoOOaMBIIIMECS Yachl HCTIOIB30BaTh HA PEIICHUE 3a7ad U IOBTOPEHUE.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O ITPEJAMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBALMS K O0YUEHUIO MaTeMaTHKE U IeJICHANpaBJIeHHON MTO3HABATEILHON AEATEIbHOCTH;

MOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 IPAKTHUUYECKYIO MAEATEIbHOCTb, TPEOYIOIIYIO
MaTE€MAaTUYECKUX 3HAHUH, B TOM YUCJIE YMEHUE YUUTHCS y APYTUX JOJAEH;

CIOCOOHOCTh 0CO3HABATH CTPECCOBYIO CUTYALIMIO, OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TapaHTHI
ycnexa;

ciocoOHOCcTh oOyuatommxcst ¢ 3[1P k ocozHaHWIO CBOMX E(HUIIMTOB M MPOSBICHUE CTPEMIICHUS K MX
IIPEOI0JICHUIO;

CIOCOOHOCTh K CAaMOPa3BUTHIO, YMEHUE CTaBUTh JIOCTHKUMBIE 11EJIH;

YMEHHE pa3inyarh yueOHble CUTYallll, B KOTOPBIX MOKHO JIEHCTBOBATh CAMOCTOSITENILHO, U CUTYAIlNH,
I/l Cle/lyeT BOCHOJIb30BAThCS CIPABOYHON MH(pOpMAUEl UK APYrUMHU BCIIOMOTATEIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh NEPEHOCHUTH TOJYYE€HHBbIE B XOJ€ OOY4YeHMs 3HAHHUS B aKTyaJbHYIO CHUTyalHio (Tpu
pELIeHNH KUTEHCKUX 3a7a4, TPeOYIOIUX MaTeMaTHYEeCKUX 3HAaHU);

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUIX U MpaBUJIaX MPOBEAECHUS MPOMEKYTOUYHOW U UTOTOBOM
aTTeCTaluu;

OBJIaJIEHUE OCHOBaMH (PMHAHCOBOM IPaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

Ognadenue yHugepcanbHblMu yueoHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU:

YCTaHABJIIMBATb NPUYINHHO-CICACTBCHHBIC CBA3H B XOJI€ YCBOCHUA MAaTEMAaTUUCCKOTO MaTCpHralia,

BBISBIIATE AS(OUITUT TAaHHBIX, HEOOXOAMMBIX JIJIsl pEIICHHsI IOCTABJICHHOM 3a1auu;

C TIOMOIIBIO YYHUTENSI BBIOMPATh CIIOCOO pEIIeHHs] MaTeMaTHYeCKON 3a7a4yu (CpaBHUBATh BO3MOXKHBIC
BapUaHTHI PEIICHUS);

MPUMEHSTh U IPe0OPa30BhIBATh 3HAKK M CUMBOJIBI B XO/I€ PEIICHHUS MAaTEMaTHYECKUX 33/1a4;

YCTaHABJIMBATh UCKOMOE U JIAaHHOE TIPY PEIICHUU MaTeMaTHIeCKON 3a/1a4H;

MOHUMATh W UHTEPIPETHPOBATH HHPOPMAITUIO Pa3INIHBIX BUIOB U GOPM MPEICTABICHHUS;

WLTIOCTPUPOBATH PEIIacMBbIe 3aJ1a4d TPaPUUECKUMH CXEMaMHU;

3P PEKTUBHO 3alIOMUHATH U CUCTEMATH3UPOBAaTh UH(POPMALIHUIO.

MMOHUMATh M UCIIOJIb30BaTh MAaTEeMaTHYECKUE CPEACTBA HATISAHOCTH (TpadUKy, TUarpaMMbl, TaOJIUIIbI,
CXEMBI U JIp.) ISl KIUTIOCTPALIUH, HHTEPIPETAIH, apTYMCHTAIUH.

Osnadenue yHugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUBHIMU OCUCIBUAMU:

OpPraHu30BBIBATH YY€OHOE COTPYJAHUYECTBO M COBMECTHYIO JIESITEIBHOCTh C YUUTEIIEM M CBEPCTHUKAMU
B IIPOIIECCE PEIICHUS 3a/1aY;

B3aMMO/ICHCTBOBATh M HAXOJUTh OOIIUE CIOCOObI paboThI; padoTaTh B TPYIIE: HAXOAUTh OOIIee
pelieHre M pas3pemiaTth KOHQUIMKTHI Ha OCHOBE COTJIACOBAHMS TO3HMIMH W yd4éTa HHTEPECOB; CIyIIaTh
naptHEpa; GOpPMyYIMPOBAThH, APTYMEHTHPOBATh U OTCTaUBATh CBOE MHEHHCE;

MPOrHO3UPOBATh BO3HUKHOBCHHE KOH(JIMKTOB TPH HAJIUYMU DPA3HBIX TOUYCK 3PCHHS U pa3peliarh
KOH(QJIMKTHI HA OCHOBE y4éTa HHTEPECOB U MO3HUIIMI BCEX YIACTHUKOB;

apryMEHTHPOBATh CBOIO MO3HIIMIO U KOOPJMHHUPOBAThH €€ C MO3UIMSIMH AapTHEPOB B COTPYAHUYECTBE
pH BEIPa00TKE OOIIEro pelieHrs B COBMECTHOM JIeATEIbHOCTH;

BBITIOJIHATh CBOIO YacTh PabOThI, JTOCTUraTh KayeCTBEHHOTO pe3ylbTaTa M KOOPAUHUPOBATH CBOU
JEUCTBUS C IPYTUMHU YWiIeHAMU KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIINUNA TPOAYKT.

Osnadenue ynugepcaibHoIMu y4eOHbIMU PECYNAMUBHBIMU OCUCM BUAMU:

CTaBUTH LI€TTH, BBIOUPATh U CO3/1aBaTh AITOPUTMBI IS PEIICHUs YYeOHBIX MaTeMaTHYECKUX TPOoOIeM;

TJTAHUPOBATH U OCYIIECTBISTh JIEATEILHOCTD, HAMPABICHHYIO HA PEIIeHHE 3a7au UCCIIeJ0BATEIhCKOTO
Xapakrepa.

(dbopMynTUpOBaTh U yAEPKUBATh YUEOHYIO 3a/1a4y, COCTABISATH TUIAH U MOCIIEI0BATEILHOCTD JICHCTBHIA,

OCYILIECTBIISATH KOHTPOJIb TI0 00pasily U BHOCUTH HEOOXOMMbIE KOPPEKTHUBHI;

KOHTPOJMPOBATH MPOIIECC U pe3yNIbTaT yueOHONW MaTeMaTHUECKOM AeATeIbHOCTH;

aJIcKBaTHO OIIEHUBATh NPABUIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHHUS YYeOHOW 3amaym, &
O0OBEKTUBHYIO TPYIHOCTH M COOCTBEHHBIE BO3MOXKHOCTH €€ PEeIICHNUS;

CIINYATh COCO0 JACHCTBUS U €ro pe3ysbTaT ¢ 3alaHHBIM TAJIOHOM C IIeTIbI0 OOHAPYKEHUST OTKIIOHEHU I



M OTJIMYMI OT dTajJ0Ha.

MPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUH YUeOHOH 3a/1a4H;

MOHMMAaTh MPUYHMHBI, TIO0 KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblil pe3ylbTaT ACATeIbHOCTH,
OTIpeNIeNATh IO3UTUBHBIC U3MEHEHUS M HAIIPaBJICHUs, TpeOyomue nanbHeien paboThl;

PETYIIUPOBATH CIIOCOO BBIPAKCHHS SMOITUIA.

HNPEIMETHBIE PE3YJIbTATbBI

Pesynmpratel ocBoeHms yueOHoro mpeamera «Marematuka (BKIIOYas —anredpy, TEOMETpHIO,
BEPOSITHOCTh M CTATUCTHKY)», paclpeiesieHHble 0 TojaM o0OydeHHus, (HOPMYIHUPYIOTCS IO HPUHLHUILY
no0aBJIeHUS] HOBBIX PE3YJIbTAaTOB OT TOAa K TOAYy, YK€ Ha3BaHHBIC B IMPEIBIAYIIMX TOAAX TO3HIUH, KaK
[IPaBUJIO, JIOCJIOBHO HE IMOBTOPSAIOTCSA, HO YYMTBIBAIOTCS (PE3ylbTAaThl OYEPEIHOrO roja M0 YMOJYaHHIO
BKJIIOUAIOT PE3YyJbTaThl IPEIBIIYIUX JIET).

[IJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITPUMEPHOI
PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPHSI»

9 KJIACC

3HaTh TPUTOHOMETPUICCKHE (PYHKIIMH OCTPHIX YTIIOB, HAXOJUTh C UX MIOMOIIBIO Pa3INIHBIC DJIEMEHTBI
MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPAMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxoauth (C TOMOIIBIO
KaJTBKYJIATOPA) JUTMHBI U YIJTBI JJ1s1 HETAOJTMIHBIX 3HAYCHHM.

[Tonb3oBatbest popMysTaMu TPUBEJACHHUS W OCHOBHBIM TPHUTOHOMETPHYECKHM TOXKJISCTBOM LIS
HAX0XJICHUS COOTHOIICHUH MEKIy TPUTOHOMETPUYSCKUMHU BEIMYMHAMHU (C OMOPOH HA CIPABOYHYIO
nH(pOpMAITHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB I HAXOXACHUS Pa3IMYHbIX SJIEMEHTOB TPEYroJIbHUKA
(«pelreHue TPEyroJabHUKOBY), IPUMEHATH UX MPU PEUICHUH MPOCTEHIITNX T€OMETPUYECKUX 3a/1aU.

Brnagets monsTHSAMEH TIpeoOpa3oBaHMs TMOJOOHWS, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX (HUTYP.
[Tonb3oBaTbest CBOWCTBaMU MO00US MPOU3BOJILHBIX (DUTYP, YMETh BBHIYHMCIATH UIMHBI U HAXOJIUTH YIIIBI Y
mo00HBIX GuUryp (1Mo anropuTMy ydeOHBIX aeicTBuit). [IpuMeHATH CBOMCTBAa MOMOOMS B MPAKTHYECKUX
3a/1ayax. YMeTh IPUBOIUTH MPUMEPHI OJIOOHBIX GUTYDP B OKPYXKAIOLIEM MUpE.

[Tonb3oBatbest TeopeMamu (IO BU3YaIIbHOW OTOPE) O MPOU3BEIECHUU OTPE3KOB XOP[, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTelbHOM.

[Tonb3oBaTbcsi BEKTOpaMu, MOHUMATh UX FEOMETPUYECKUM M (PU3WYECKHI CMBICIH, MPUMEHSITh UX B
pElIeHUH TeOMETPHUYECKUX U (Pu3ndeckux 3aaad. [IpuMeHsTh CKalsipHOEe MPOU3BEIECHUE BEKTOPOB IS
HAXO0XICHUS JUIUH U YTIIOB.

[Tonb3oBaTbcsi METOAOM KOOPAMHAT Ha IUIOCKOCTH, NMPUMEHSTH €r0 B PEIICHUU T'€OMETPUUYECKUX M
MPAKTUYECKUX 3aau.

Brnagetp moHATUSMU MPABUIBHOTO MHOTOYTOJIBHUKA, [UTHHBI OKPY>KHOCTH, JIMHBI JYTH OKPY>KHOCTH U
pagvaHHOW Mepbl yria, yMeTh BBIYUCIATH IUIOMAAb Kpyra M €ro 4dactedl (C omopoid Ha CIpPaBOYHYIO
unpopmanuio). [lpuMeHaTs noydyeHHbIE YMEHUS B MPAKTUYECKHUX 3a7auax.

Haxonuth ocu (Miau LEHTPBI) CUMMETPUU (GUTYp, MPUMEHSTH JBUKEHHS IJIOCKOCTH B MPOCTEHUIINX
ClIydasx.

[IpuMeHsATh TONYyYEHHbIE 3HAHUA HA MPAKTUKE — CTPOUTH MaTeMaTHYeCKue MOJENu Ui 3aaad
peaibHOM JKM3HU U TMPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C TNPUMEHEHHEM TMoao0us u
TPUTOHOMETPHUECKUX PYHKIMIA (TONB3YSICh, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

Y4eGHo-TeMaTHUeCKUIl IJIAH

Ne/m | U3yuaemslit MmaTepuan K-Bo Koanuectso

4acoB KOHTPOJIBHBIX
pabot
1 | Pemenne tpeyronbHuKOB 17 1
2 | IlpaBuiabHBIE MHOTOYTOJIBHUKH 10 1
3 | JlexkapToBBI KOOPIUHATEI 12 1
4 | Bexrtopsl 15 1
5 | leomerpuueckue npeoOpasoBanus 10 1
g | [loBTOpeHue u cucTeMaTH3aLus 4




y4eOHOTO MaTepuana

Hroro 68 5

B paGoueii mporpamme npeaycMOTPEHO 5 KOHTPOJILHBIX padoT.
KonTpoJsbHbie padoTsl 10 TeMaM:
«Pelienne TpeyroabHUKOBY.
«[IpaBuibHBIE MHOTOYT OJIbHUKI.
«/lexapToBBI KOOPAMHATHI.
«BekTopsi».
«['eomeTrpuueckne npeoOdpazoBaHUsD».

agkrwpE

MecTo yueOHOro Kypca B y4eOHOM NJIaHe

CornacHo ¢eneparbHOMy 0a3UCHOMY y4eOHOMY IUIaHy JUIsi 00IIe00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit @enepanyu Ha U3yuyeHue reoMeTpuu B 9 kiacce oTBoAUTCS 68 yacoB U3 pacuéra 2 yaca B
HEJICIIO.

IIpeanonaraembie pe3yabTaThl 0CBOEHUS Y4eOHOT0 Kypca

N3yuenne mMaremMaTwikd IO JAHHOW NPOrpaMMe CIOCOOCTBYET (OPMHUPOBAHHIO Y YUAIIHXCS
JIUYHOCIHBIX, MEMAnPeOMemHslX, nPeOMEemHbIX pPe3yIbmamos o00yuenus, COOTBETCTBYIOIINX
TpeboBanusM DeneparbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa OCHOBHOTO OOIIEro
oOpazoBaHwUsI.

JInyHOCTHBIE Pe3yabTATHI:

1) BocmHTaHKE POCCHHUCKOM IpaskJaHCKON MACHTUYHOCTH: IATPHOTH3MA, yBaxkeHHs K OTeuecTBy,
OCO3HAHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YUYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh 00YYAIONIMXCS K CAMOPA3BUTHIO
caM000pa30BaHMIO HA OCHOBE MOTHUBAIIUH K OOYUEHHUIO M TIO3HAHUIO;

3) 0CO3HaHHBIN BBHIOOD M MOCTPOCHUE JabHEHINEH HHANBUAYATLHOM TPACKTOPHH 00pa3oBaHus Ha Oase
OPUEHTHUPOBKH B Mupe mnpodeccuili U Mpo(ecCHOHATBHBIX MPEANOYTCHUNA C YYETOM YCTOWYMBBIX
M03HABATEIbHBIX HMHTEPECOB, a TAaKK€ HAa OCHOBE (POPMHPOBAHUS YBAXKUTEIBHOTO OTHOIICHUSA K
TPYAY, Pa3BUTHE OIbITA YYAaCTHUS B COI[MAIIEHO 3HAYUMOM TPYIIE;

4) yMeHHe KOHTPOJMPOBATh MPOIIECC M Pe3ybTaT YUeOHOH U MaTeMaTHYECKOM AEATEIbHOCTH;

5) KpPUTHYHOCTh MBIILICHUS, HHUIIMATHBA, HAXOIUYUBOCTh, AaKTHMBHOCThH MPU PEIICHHHA M€OMETPHUYCCKUX
3azad.

MeTanpeaMeTHble pe3yabTaThbl:
1) yMeHHe caMOCTOSTEIBHO OMPEACIATh eI CBOEro 00ydeHus, CTaBUTh U (POpMyIUpoBaTh i ceds
HOBBIE 33]]a4i U y4eOe, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIHHON JESITEILHOCTH;
2) yMEHHE COOTHOCHTH CBOM JCHCTBHUS C IUIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBJISATH KOHTPOJIb
CBOEH JESITeNTbHOCTU B MPOLIECCE JOCTUKEHHS Pe3yibTara, OMpelesiTh CIOCOObl NEHCTBUII B paMKax
MPEIIOKEHHBIX YCIOBUM U TpeOOBaHW, KOPPEKTHPOBAThH CBOM JACWUCTBUS B COOTBETCTBHH C
HW3MEHSIOLIENCS CUTYallUEeH;
3) yMeHHs  OmpenesTh  MOHATHSA, CO3daBaTh  OOOOIICHWS,  YCTaHABIMBATHL  AHAJIOTHH,
KIIaCCU(UITMPOBATH, CAMOCTOSITETFHO BEIOMPATh OCHOBAHUS M KPUTEPHHU IS Kiaccuukammm,
4) ycTaHaBIWBaTh TNPUYMHHO-CICACTBEHHBIC CBSI3M, TMPOBOJUTH JOKa3aTEIbHOE pacCyXJICHHE,
YMO3aK/IIo4YeHre (MHAYKTUBHOE, NeAYKTUBHOE U TI0 aHAJIOTHH) U JIeJaTh BHIBOJIBI;
5) yMeHHE WUIIOCTPUPOBATh W3YUCHHBIE TOHITHS M CBOWCTBA (UTYp, OMpOBEprath HEBEPHbBIC
YTBEPKICHHUS;
6) KOMIIETEHTHOCTh B 00JIACTH UCIOJIb30BaHUS HH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH;
7) nepBOHAYAJIbHBIC MPEICTABICHHUS 00 MICSIX U O METOJaX IEOMETPUH KaKk 00 YHUBEPCAIBHOM SI3bIKE
HAYKHU U TEXHUKH, O CPEACTBE MOJICIUPOBAHUS SIBICHUN U IPOLIECCOB;
8) yMeHue BUIETh T€OMETPUIECKYIO 3a/1a4y B KOHTEKCTE MPOOJIECMHOMN CUTYAIMH B IPYTUXAUCIUILTHHAX,
B OKPYXKAIOILLEH JKU3HU;
9) yMeHHE HAxXOIWTh B PA3JIMYHBIX HMCTOYHUKAX HWHPOPMAIHNIO, HEOOXOMUMYIO JUIsl PEIICHUS



MaTeMaTHYECKUX MPOOJIeM, U MPEICTABIATh €€ B MOHATHON (opMe, MPUHUMAThH PELICHUE B YCIOBUSX
HETOJHOM MK N30BITOYHON, TOYHOM MM BEPOSITHOCTHOM MH(pOpMALINH;

10) ymeHHe MOHUMATh M HCIIOJIb30BATh MATEMAaTHYECKUE CPECTBA HAMISAHOCTH (YePTEXKHU, TAOIHIIBI,
CXEMBI U JIp.) Ul WIUTIOCTPALMH, UHTEPIPETalH, apryMEHTaLluu;

11) yMeHHe BBIABUTaTh THIIOTE3bI IPU PELICHUH 33124 U TIOHUMaTh HEOOXO0AUMOCTh UX IIPOBEPKU;

12) noHMMaHUE CYIIHOCTH aJrOPUTMHUUYCSCKHUX MPEANUCAHUN U YMEHHE JICHCTBOBATh B COOTBETCTBUH C
IIPEAJIOKEHHBIM AJITOPUTMOM.

IIpexMeTHbIE pe3yJbTATHI:
1) oco3HaHKe 3HAYCHHUS TECOMETPUH TS TOBCEAHEBHOM KU3HH YEI0BEKA;
2) mpejCTaBICHUE O FTEOMETPUH Kak cepe MaTeMaTHUECKOH eI TeIbHOCTH, 00 3Tanax ee pa3BUTHs, O
€€ 3HAYMMOCTH JJI PA3BUTHS [IUBUITU3AIINH;
3) pa3BuTHE yMeHHH paboTaTh ¢ y4eOHBIM MATEMaTHUYECKUM TEKCTOM (aHAIM3UPOBATh, HM3BJIEKATH
HEOOXoauMyI HH(OpMaIHio), TOYHO. W TrpamMOTHO BBIpaXaTh CBOM MBICIH C TPUMEHEHHEM
MaTeMaTH4YeCKOM TEPMHUHOJIOTMM ¥  CHUMBOJIMKHM, TPOBOJUTHh KJIACCU(PUKALUMU,  JIOTUYSCKUE
000CHOBAHMS,
4) BnajeHue 6a30BBIM MOHITUHHBIM allllapaToM [0 OCHOBHBIM pas3jiejiaM COJICpKaHHUS;
5) cucreMaTHUECKUE 3HAHUS O GUTypax M UX CBOMCTBAX;

6) mpakTHYeCKW 3HAYMMBIE T€OMETPUYCCKHE YMEHHS M HaBBIKH, YMEHHE MPUMEHSITH UX K PEIICHHUFO
TCOMETPHYCCKUX U HETEOMETPUYCCKHX 3a/1a4, a HMEHHO:

- n300paxaTh GUTYPHI HA TIIIOCKOCTH;

- HCIIOJIH30BaTh TEOMETPUYCCKUN S3BIK JIJIST OTTUCAHUS ITPEJIMETOB OKPYXKAIOIIETOMHUPAa,

W3MEPSATH JUTHHBI OTPE3KOB, BEJIMUUHBI YIIIOB, BEIYUCIIATH TUIOMIAAN QUTYD;

pacrmo3HaBaTh U H300paxkaTh paBHbBIC U TIOI00HBIC (PUTYPHI;

BBITIOJIHATH OCTPOEHUS TEOMETPHUUECKUX (PUTYp C IIOMOIIBIO HUPKYJIS HIMHEHKH;
- YUTaTh U UCIOJIB30BaTh HHPOPMAIIHIO, IPEICTABICHHYIO HA YepTekKaxX, CXeMax;
- IPOBOJIUTH MPAKTUYECKHUE PACUETHI.

Bbll’lyCKHI/lK HAYYHUTCHd B 9 kiacce (Z[J'lfl HCNOJIB30BAHUSA B ﬂOBCC}.‘lHCBHOﬁ JKH3HH U o0ecredeHus
BO3MOKHOCTH YCIENIHOT0 MPOI0J/IKEeHHs 00pa3oBaHusl HA 0230BOM YPOBHE)
I'eomerpuueckne purypsbl

J OnepupoBatb Ha 6a30BOM YPOBHE MOHATUSIMU T€OMETPUYECKUX DUTYD;

J W3BJIEKaTh UHPOPMAIMIO O T€OMETPUUECKHUX (DUTYypax, MPEICTABICHHYIO HAa YepTekKax B SBHOM
BUJIE;

J MPUMEHSTH I PelIeHUs 3a7jad reOMeTpudeckre (akThl, €CIU YCIOBUSA X MPUMEHEHHS 3aJaHbl
B SIBHOU (opmMme;

. pelaTh 3a/1a4i Ha HaX0Xk/ICHUE TeOMETPUUYECKUX BETUUHH M0 00pa3iiaM Wil aJropUTMaM.

B noBcegHeBHOIM KU3HM U NPH U3YYEHUH APYTUX MPeIMETOB:

. HCI0JIb30BaTh CBOWCTBA F€OMETPUUECKUX (UTYp Ui PElIeHHs TUMOBBIX 33/1a4, BOSHUKAIOIINUX B
CUTYaIUSIX MOBCEAHEBHON KU3HU, 33/1a4 MPAKTUYECKOTO COJEPIKAHUSL.

OTHOmIEeHNS

o OnepupoBath Ha 6a30BOM YpOBHE MOHSATHUSMU: PAaBEHCTBO (QUTYp, paBHBbIE (UTYpPHI, PABEHCTBO

TPEYroJIbHUKOB, MapajuIeIbHOCTh MPSMBIX, MEPHEHIUKYIIPHOCT MPSAMBIX, YIJIBI MEXIY MPSIMbBIMHU,
NEePIEHANKYIISAP, HAKJIOHHAS, TPOSKIHUSI.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

L4 HCIIOJIb30BATh OTHOIICHUSA MJIAA pCIICHUA HpOCTefIHlI/IX 3aJaa4, BOSHUKAIOIINX B peaﬂBHOﬁ KU3HU.
I/I3Mepemm N BBIYUCJICHUA

L4 BrInoaHsITh HU3MCPCHUC MJIHMH, paCCTOHHHﬁ, BCJIMYUH YIJIOB, C IOMOMIIBKO MHCTPYMCHTOB IJIA
I/I3MCpCHHﬁ JAJIMH U YTJIOB,

L4 NNPHUMCHSITH (I)OpMyJ'IBI nepumeTrpa, Imjiomaan " O6’LCMa, miIomaan MOBCPXHOCTH OTACIIbHBIX
MHOT'OT'PpaHHUKOB IIPU BBIYHUCIICHUAX, KOT'Ja BCC NaHHLIC UMCHOTCS B YCJIOBUU;

L4 MNPUMCHATL TCOPEMY Hn(paropa, 0a3oBbIe TPUTOHOMCTPUUCCKUEC COOTHOLICHUSA IJISI BBIYUCICHUA

JUIMH, PACCTOSIHUM, IUIOLIAJAEH B IPOCTEUIINX CIydasiX.
B noBceHeBHOM KU3HHM U NIPU M3YyYEHUHM APYTrUX MPEeAMETOB:



J BBIUMCIIATH PACCTOSIHMSI HA MECTHOCTH B CTaHJAPTHBIX CUTYAIMsX, IJIOHIAJM B MPOCTEHIINX
clly4asiX, IPUMEHSTh (POPMYIIbI B IPOCTEHIINX CUTYallUsAX B IOBCEIHEBHON JKU3HU.

I'eomeTpuyeckue MOCTPOEHUs

J N300paxaTs THMOBBIE MJIOCKKWE (GUTYpHI M (UTYphl B MPOCTPAHCTBE OT PYKH U C MOMOIIBIO
MHCTPYMEHTOB.

B noBceqHeBHO# )KM3HM M NTPU U3YYEHHUH IPYTUX NPeAMETOB:

J BBITIOJIHATH TPOCTEHININE TIOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEATBHOM KU3HH.
I'eomeTpuyeckune npeodpazoBanus

J Crpouts purypy, CAMMETPHUHYIO JaHHOH (PUT'Yype OTHOCHTEIBHO OCH U TOUKH.

B noBceqHeBHO¥ KM3HM M MPU U3YYE€HHUH PYIUX NPeAMeTOB:

J pacro3HaBaTh JBM)KEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

J pacro3HaBaTh CHMMETPHYHBIC (UTYPHI B OKPYXKAIOIIEM MHUDE.

BexkTopsl 1 KOOPAMHATHI HA MJIOCKOCTH

J OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YMCII0, KOOPAWHATHI Ha TUIOCKOCTH;

J OTIpENIENATh TPUOMIKEHHO KOOPIWHATHI TOYKH 10 €€ W300paKEHUI0 Ha KOOPJHMHATHOW
TUTOCKOCTH.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUH PYTUX NMPEAMETOB:

o WCTIONb30BaTh BEKTOPHI IS PpEIICHUS TPOCTEWINTUX 3a7ad Ha OIPEACICHHE CKOPOCTH
OTHOCHTEIIEHOTO JIBMKEHUSI.

MeToabl MaTEeMAaTHKH

° Boi6upaTe noaxoasmuii U3yd4eHHbIH METOJ JUIsl PEIeHUs] U3yYeHHBIX THUIIOB MAaTEMaTHYECKHX
3azay;
° [IpuBoANTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKPY)KAIOIIEH ACHCTBUTEIBHOCTH U

MIPOU3BEICHUSAX UCKYCCTBA.

BbInyCKHMK MOJYYHT BO3MOKHOCTH HAYYHThCA B 7-9 Kiaccax Juisi o0ecmedyeHHs
BO3MOKHOCTH YCIIEHIHOT0 MPOAOJIKEeHUsI 00pa3oBaHusi HA 02a30BOM U YIJIyOJI€eHHOM
YPOBHSIX

I'eomerpuueckne purypnl

o Onepuposams NOHAMUAMU 2eOMEeMPUYECKUX Pueyp;

o U361€KAmMb, UHMEPNPEemuposams U NpeodopPazo8vleams UHDOPMAYUo 0 2eoMempudecKux
Queypax, npeocmasieHHYI0 Ha Yepmedncax,

o npUMeHsimb 2eomempuyeckue Gakmol O peuieHus 3a0ad, 8 MoM Yucie, Npeononrdearoujux
HeCKOIbKO WA208 PeuleHusl;

. Gopmynuposams 6 RPOCMEUWUX CIYUASAX CBOUCMBA U NPUSHAKU (ueyp,

. 00KA3bIBAMb 2eOMEMPUIECKUE YMBEPIHCOCHUSL,

. erademsv — CMAHOAPMHOU  Kildccuguxayuell — NIOCKUX  Queyp  (mpey2oivHuKo8  u
UembIPexy2oibHUKOS).

B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYEHUH IPYTUX MPEAMETOB:

. UCNONb308AMb  CBOUCMBA  2eOMEMPUHecKuUx @ueyp Ol peuwlenus 3a0a4y NPaKmuyecKo2o
xapakmepa u 3a0ay u3 CMeHCHbIX OUCYUNTUH.

OTtHowmeHnst

J Onepupoeams NOHAMUAMU: PABEHCMBO QuU2Yp, paeHvie Queypbl, pAGEHCME0 MpPey2OoNbHUKOS,
napanieibHoCmy NPsSMblX, NePREeHOUKVIAPHOCMb NPIMBIX, Velbl MeNCOY NPIMbIMU, NEPReHOUKVIAD,
HAKIOHHASL, NPpoeKyus, nooooue Gueyp, no0obHble hucypsl, NOO0OHbBIE MPEY2ONbHUKIU,

o npumensimo meopemy Daneca u meopemy 0 HPONOPYUOHALHBIX OMPEIKAX NPU PEeUleHUU 3a0ay;
. Xapakmepuzo8amu 63aUMHOE PACNONONCEHUE NPAMOU U OKPYHCHOCMU, 08YX OKPYHCHOCTELL.

B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:

. UCNONb308aMb OMHOWEHUS OISl peUeHUsl 3a0aY, 603HUKAIOWUX 8 PealbHOU HCUSHU.

N3mepenus u BbIYMCICHUS

o Onepupoeams npedcmasgnenuamu o OauHe, HAOWAOU, 0Oveme Kak eeaudunamu. lIpumenameo

meopemy [lugpazopa, popmynvi niowaou, obvema npu peweHuu MHO2oua208bIX 3a0ay, 8 KOMOPLIX He
gce OaHHble NPeOCMAasileHbl 5A6HO, d Mpedylom GblUUCTIeHUll, onepuposams 0Oonee WUPOKUM
KOIU4ecmeom @opmyn ONUHbL, NIOWaou, o0vemd, BbIYUCTAMb XAPAKMEPUCMUKY KOMOUHayull guayp



(OKpyostcHocmell U MHO20V2O0NbHUKOB) — 8bIYUCIAMb  PACCMOAHUAL  MeXHcOy @ueypamu, NpUMEHAMb
mpuzoHomMempudeckue opmyavl 01 GbIYUCIEHUU 8 601ee CONCHBIX CIYUAAX, NPOBOOUMb GbIYUCTEHUSL
HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCIU,

° npPOBOOUMb NPOCMble BbIYUCTICHUSL HA 00bEMHbIX Menax;

° Gopmynuposams 3a0a4u Ha 8blyUCIeHUe ONIUH, NIOWAdell U 00beMO8 U Peulams Ux.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

° nPOBOOUMDb BbIUUCTICHUSL HA MECTMHOCTIU,

° npUMeHAmMb YOpMYIbl NPU BLIYUCTEHUSX 8 CMEJICHBIX YHUeOHbIX NpeoMemax, 6 OKpycarowell
oelicmseumenbHOCHu.

I'eomeTpuueckue NOCTPOEHU

° H3z06pascamov eeomempuueckue gueypsvt o meKCmogoMy U CUMBONbHOMY ONUCAHUIO,

. C80000HO ONEPUPOBANL YEPMENCHBIMU UHCIPYMEHMAMU 8 HECLONCHBIX CIVUASIX,

° BLINOIHAMbL  NOCMPOCHUSL MPEY2OIbHUKOS, NPUMEHAMb OMOENbHble Memoobl NOCMPOCHUL
YUpPKyiem u TUHEUKoU U nposooums npocmetiuiue Uccie008aHus Yucia peueHull;

° uzobpaxcamo munosvle NIOCKUe @ueypvl U 00veMHble mena ¢ NOMOWbI NPOCMEUUUX

KOMNbIOMEPHBLIX UHCNMIPYMERNOE.
B noBceqHEeBHOM KM3HHU U IPpH H3YYCHUH NPYIUX NMPEAMETOB:

o 8bINOIHAMb NPOCMeluiue NOCMPOEHUS HA MECMHOCMU, He0OX0OUMbLE 8 PealbHOU HCUSHU,

o OYEHUBAMb PA3MEPLI PEATIbHbIX 00BEKMO8 OKPYHCAIOUIe2o MUpQ.

IIpeoOpa3zoBanust

. Onepuposamev nousmuem OBUNCEHUsT U NPeodPa308anusi noooodus, 61a0ems Hnpuemamu

nocmpoenus uayp ¢ UCNONb308aAHUEM OBUNCEHUL U NPEOOPA308aHULL NOOODUS, NPUMEHMb NOJIYYEHHbIE
SHAHUS U ONbIM NOCMPOEHULL 8 CMENCHBIX NPEeOMemax U 6 peaibHblX CUMYAYUSX OKPYHCAIOULe20 MUpA,

. cmpoums ueypy, no00OHYI0 OAHHOU, NOJIBL30BAMbBCIL CEOUCMBAMU NO00OU 0Nl 0O0CHOBAHUS
ceoticme pueyp;

. NPUMEHSMb CEOUCMBA O8UNCEHULL OJIsl NPOBEOeHUsI NPOCMeEUUX 000CHOBAHULL C8OLICME pucyp.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH IPYTUX NPEAMETOB:

o NPUMEHSIMb CEOUCMBA OBUNCEHULL U NPUMEHAMb NO000UE 01 ROCMPOEHULL U GbIYUCTEHU.
BexkTopsl 1 KOOPAMHATHI HA MJIOCKOCTH

o Onepuposams NOHAMUAMU BEKMOpP, CYMMA, PA3ZHOCHb BEKMOPOS, NPOU3BEOeHUEe BeKMOpd HA

YUCTIO, V2Ol MexcOy BeKMOopamu, CKAIApHOe NpousgedeHue 6eKmopos, KOOPOUHAmMbL HA NIOCKOCMU,
KOOPOUHAMbL 6€KMOPA,

J BbLINONIHAMY  OelCmBUsi HAO BEKMOpamu (ClodceHue, bluumanue, YMHONCEHUe HdA HUcio),
BLIUUCTAMYb CKANAPHOE NPOU3BEOeHUe, ONpedeNamb 6 NPOCMEUUUX CAYYAax Yeoil MexHcoy 8eKmopami,
BLINONIHAMb  PA3NONCEHUE BEKMOPA HA COCMAGIAIOWUe, NPUMEHAMb NOJYYeHHble 3HAHUA 6 (u3UKe,
NONBL308AMbCA POPMYINOU BbIYUCTEHUS PACCIOAHUA MEHCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM,
UCNONIb308aMb YPAGHEHUS ueyp Ol peuleHus 3a0ay,

J NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL OJI5l PEULEHUSI 2eOMEMPUYECKUX 3a0ay HA GbIYUCTeHUe ONIUH,
Venos.

B noBceHeBHOI KU3HN M IPH M3YYEeHHH APYTUX MPeIMETOB:

J UCNONIBL308aMb NOHAMUSL 8EKMOPOS U KOOPOUHAmM 07l peuleHus: 3a0ay no ¢usuxe, ceocpagpuu u
Opyaum yueOHbLM npeoMeman.

IInanupyemMsle pe3yJibTaThl H3yYeHHUs reoMeTpuu B 9 Ki1acce

1. Pewenue mpeyzonvnukoe
Y4eHHK HAY4YUTCH:
Dopmynuposamn.:
onpedenenus: CUHYca, KOCHHYCA, TAHTeHca, KoTaHreHca yriia ot 0 go 180
C60UCME0 CBSI3U IIMH IMAaroHaJIeld U CTOPOH NapajieorpaMMma.
Dopmynuposams U pa3bsCHATH OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. BBIUNCIATH 3HAUEHNE
TPUTOHOMETPUYECKON (PYHKIIUH YTiIa 10 3HAYSHHIO OJTHOM U3 ero 3a/laHHbIX (QDYHKIUH.
Dopmynuposams U JOKa3bIBaThb TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIEZICTBHS U3 TEOPEMBI KOCUHYCOB U
CHUHYCOB, O IUIOIIA1 OMMMCAaHHOTO MHOTOYI'OJIbHUKA.
3anucvieams 1 10Ka3bIBaTh (POPMYIIBI I HAXOKACHUS TUIOIIAIN TPEYroJbHUKA, PaINyCOB BIUCAHHON U
OIIMCAaHHOM OKPYKHOCTEU TPEyroJIbHHUKA.



OOyyaromuiics MOJTy4UT BO3MOKHOCTh
[TpuMeHsATh U3ydeHHBIE OIIPEIEIICHHs, TEOPEMBI U (POPMYJIBI K PELICHHIO 3a1a4
v/ OBJIAJIETh METOJIOM PEILCHUS 33124 Ha BEIYUCICHHE U JIOKA3aTEeIbCTBO: METOIOM TI0100MS;
v/ IpUOOPECTH OMBIT IPUMEHEHHS AITeOPAMYECKOTO ¥ TPUTOHOMETPUYECKOTO arlapara;
v/ Hay4MThCS pelIaTh 3a/[a4d Ha OCTPOECHUE METOIOM MOI00u;
v/ IPHOOPECTH OMBIT UCCIIEOBAHUS CBOMCTB IIIAHUMETPHYECKHUX (PUTYD € TOMOIIBIO
KOMITBIOTEPHBIX NIPOTpaMM;
v/ IPHOOPECTH OIBIT BHIOJHEHHS TIPOEKTOB.

2. Ilpasunvuvie MHO20Y201bHUKU
YdeHuKk HAYUYHTCHA
TloacHuamp, 9TO TaKOE HEHTP U LIEHTPAJIBHBIN YTOJI IPaBUIBHOTO MHOTOYI'OJIBHUKA, CEKTOP U CETMEHT
Kpyra.
Dopmynuposamo:
onpeoenenue IPaBUIBHOTO MHOTOYT'OJIbHUKA,;
C601icm6a NMIPaBUIIBHOTO MHOTOYT' OJIbHHKA.
/loxazvieamsb CBOWCTBA MPABWIBHBIX MHOTOYTI'OJIBHAKOB.
3anucvieamos 1 pazbACHATH GOPMYIIBI JJIMHBI OKPYKHOCTH, IIJIOMIAIN Kpyra.
3anucvieamv 1 1OKa3bIBaTh (POPMYIIBI ATUHBI TYTH, IJIOAAN CEKTOPA, (GOPMYIIBI TSl HAXOXKIACHUS
paguycoB BOMCAHHON M ONMCAHHON OKPYXHOCTEN IPABUIBHOTO MHOTOYIOJIbHHKA.
Cmpoumbs ¢ TOMOILBIO IUPKYJIS ¥ JTUHEHKH MPABUIIBHBIC TPEYTOIBHUK, YETHIPEX YT OJIbHUK, IIECTUYTOIbHHUK.
OOyyaromuiicss NoJy4YuT BO3MOKHOCTD [[pUMEHATh N3ydeHHBIE ONPEEIICHUs, TEOPEMBI U (POPMYIIBI K
PEILICHHIO 3a/1a4.
v BBIYHCIIATH IUIOMIAM QHUIYp, COCTABIECHHBIX U3 KPyra U CEKTOPa;
v/ BBIYKCIIATH IUIONIAIH MHOTOYTOJIbHUKOB, MCTIOJB3YsI OTHOIICHHS PABHOBEIMKOCTH
PaBHOCOCTABJICHHOCTH;
v/ IPUMEHSTH areOpanvyecKuii ¥ TPUTOHOMETPHIECKHUIA allapar py PEICHHH 33189 Ha
BBIYMCIICHUE IIJIOIAZAEH MHOTOYIOJIbHUKOB.

3. /lekapmoewbl Koopounamsl Ha RAOCKOCMU
Y4YeHUK HAYYUTCSH:
Onucviéams TPSIMOYTOJIbHYIO CUCTEMY KOOPIUHAT.
Dopmynuposams: onpeaelieHne ypaBHeHHs (GUTypbl, HEOOX0IUMOE U JOCTATOYHOE YCIOBUS
MapajuIeIbHOCTH IBYX MPSIMBbIX.
3anucvieams 1 1OKa3bIBaTh (POPMYIIBI PACCTOSHUS MEKIY ABYMS TOUKaMH, KOOPJIUHAT CEPEAUHbI
oTpe3Ka.
Bwvisooumsb ypaBHEHHE OKPY)KHOCTH, 00I1Iee ypaBHEHUE MPSMOI, ypaBHEHUE IPSIMOM C YTIIOBBIM
ko3 durmeHTom.
loka3zvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHE MAPAIIEIBHOCTH IBYX MPSIMBIX.
IIpumenamob U3y4eHHbIE ONIPEACTICHUS, TEOPEMbI U POPMYIIBI K PEIICHUIO 3a/1a4
OO0y4aromuiics NOJIy4uT BO3MOKHOCTD HAYYHThCH |
IIpumensamo U3ydeHHbIE ONPEENICHUs, TEOPEMbI U (POPMYJIBI K PELICHUIO 33]1ay;
v’ OBJAJICTh KOOPAUHATHBIM METOJIOM PEIICHHS 33/1a4 Ha BBIUKCIICHHE U I0KA3aTeIbCTBO;
v’ IprOGPECTH OIIBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX TIPOrPaMM JUIS aHAIHM3a YACTHBIX CITyJacB
B3aMMHOI'0 PACIOJIOKEHUS OKPYKHOCTEN U MPSIMBIX;
v/ IpUOOPECTH OTBIT BBITIOIHEHHUSI IPOCKTOB.

4. BexmopoL.

Y4eHHK HAYy4YUTCH:

Onucvieams IOHATUS BEKTOPHBIX U CKAJSIPHBIX BEIWUYMH. MImocTpupoBaTh NOHATHE BEKTOPA.
Dopmynuposams.

onpeodeneHus. MOJIYNs BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB, KOOPAMHAT BEKTOpa,
CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHS BEKTOpa HA YUCIIO,
CKaJISIPHOTO IIPOU3BEICHUS BEKTOPOB;

c60licmea: PaBHBIX BEKTOPOB, KOOPJAMHAT PaBHBIX BEKTOPOB, CIOXKEHHS BEKTOPOB, KOOPAMHAT BEKTOPA



CYMMBI M BEKTOpa pa3HOCTH JABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHUS BEKTOpPA Ha YHCJIO,
CKaJISIPHOTO IIPOU3BEJICHUS IBYX BEKTOPOB, IEPIIEHANKYISIPHBIX BEKTOPOB.

loxazvieams TEOPEMBI: O HAXOXKJIECHHHU KOOPAMHAT BEKTOPA, O KOOPAMHATAX CYMMBI M Pa3HOCTHU
BEKTOPOB, 00 YCIOBHHM KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAaXOXKJICHHUU CKAJSIPHOTO MPOHM3BEACHUS
JIBYX BEKTOPOB, 00 YCIOBUHU MEPIECHIUKYIIPHOCTH.

Haxooums xoCUHYC yriia MEX]ly IBYMSI BEKTOPAMHU.

Ipumenamo U3y4eHHbIE ONIPEAEICHUS, TEOPEMbI U (POPMYIIBI K PEIICHHUIO 3a]1a4

OOyyaromuiicss MOJy4UT BO3MOKHOCTh
[IpuMeHsTh U3y4eHHbIE ONpEeAETICHUS, TEOPEMBI U (OPMYJIbI K PEIICHUIO 33/1aY;
4 OBJIaACTh BEKTOPHBIM METOJO0M JJId PCHICHUA 3ala4 Ha BBIYMCIICHUC U IOKA3aTCIbCTBO,
v TIprOGPECTH OIBIT BBHINOJHEHHS MPOEKTOB Ha TeMy «IIpMMeHEHHE BEKTOPHOTO METOJA IpH
pELICHNH 3a]]a4 Ha BBIUMCIICHHUE U 1I0Ka3aTEeIbCTBOY.

5. I'eomempuueckue npeobpazoeanus
Y4eHUK HAYYUTCH:
Ilpusooums nipuMepsl peodpazoBaHus GUTyp.
OnwuceiBath MpeodpazoBanus GUTYp: MapasieNbHbIN IEPEHOC, OCeBasi CAUMMETPHS, LIEHTpaJIbHas
CUMMETpUS, IOBOPOT, TOMOTETHS, TOJ00HE.
Dopmynuposamo:
onpedeneHus. NBUKEHUS; PaBHBIX (PUTYp; TOUEK, CAMMETPUYHBIX OTHOCUTEIBHO MPSIMOM; TOUEK,
CUMMETPUYHBIX OTHOCUTEILHO TOYKH;, (PUTYPHI, UMEIOIIEH OCh CHMMETPHUH; (PUTYPBI, HMEIOIIEH TIEHTP
CUMMETPUH; OI0OHBIX (Uryp;
ceolicmea: NBWKEHUS, TapaJUIeTLHOTO MEPEHOCca, 0CEBOM CUMMETPHH, LIEHTPAIbHOM CUMMETPHUH,
MMOBOPOTA, TOMOTETHH.
Jlokazvieams TEOPEMBI: O CBOMCTBAX MaPaLICIIBHOTO MEPEHOCA, 0CEBOM CUMMETPUH, LICHTPAITBHOMN
CUMMETPUH, IOBOPOTA, TOMOTETHH, 00 OTHOIICHWH TUIOMIAAel MOJOOHBIX TPEYTOJbHIKOB.

Oo0yyaroumuiicsi MOJY4UT BO3MOKHOCTH
[IpuMeHSTh U3yYeHHBIE OTIpeACTICHHS, TEOPEMbI U (POPMYIIBI K PELICHUIO 3aa4;
v 1IprOGPECTH OMNBIT BHINOJHEHUS TPOEKTOB MO TeMaM: «['eomMeTpuyecKue Npeobdpa3oBaHus Ha
mwiockoctuy, «Iloctpoenue oTpe3KoB no hopmymne,
v 1IprOGPECTH OMBIT MPUMEHEHUS AIre0panyeckoro ¥ TPUTOHOMETPUYECKOTO armapara U uiei
JBUKEHUS TIPU PELICHUH F€OMETPUUYECKUX 3a/1a4;

Conepxxanue y4eOHOro Mmarepuajia
I'eomerpuuyeckne Gpurypsl
MHOroyroJibHUKHU

CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC yrjia OT 00 110 180°. @opMyIibl, CBS3BIBAIOLINE CHUHYC,
KOCHHYC, TAHT€HC U KOTAHI'€HC OJJHOTO M TOTr ke yria. Pemenue tpeyrojibHUKOB. Teopema CUHYCOB U
TeopemMa KOCHHYCOB.

IIpaBu/bHBIC MHOTOYTOJIbHUKH.

IIpaBuibHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA

N3mepenne reoMeTpu4ecKuX BeJIHYHH
JlnuHa OKpy>KHOCTH. [[iMHa Tyru OKpY>KHOCTH.
ITonsiTue nnomaau kpyra. [Inomanu cekropa. OTHOIIEHUE MJI0IIAeH MOJOOHBIX GUTYP.

JekapToBbl KOOPAMHATHI HA IIJIOCKOCTH
dopmyna paccTOSTHUS MEXAYy ABYMs ToukamMu. KoopauHaTel cepeauHbl OTpe3Ka. YpaBHEHHUE
¢burypsl. YpaBHeHHE OKPYKHOCTHU U MPSIMOM. YTIIOBOM K03(h(DUITUEHT IPSIMOii.

BexTopbl

[Tonsitue Bekropa. Monaynb (mnuHa) BekTopa. PaBHble BekTOpbl. KosmmHeapHble BEKTOPBI
Koopaunats! BexkTopa. CiojkeHHE U BBIUMTAaHUE BEKTOPOB. Y MHOKEHMsI BEKTOpa Ha yncio. CKaasipHoe
IIpou3BeACHNE BEKTOPOB. KocuHyC yriia Mexay 1ByMsl BEKTOpaMH.



I'eomeTpuyeckue npeodpasoBanus
[Tonsitue o mpeobpazoBanuu Qurypsl. J[Buxenue ¢purypsl. Bunsl nBuxenus Qurypsl: mapaieabHbINR
MEPeHOC, OceBas CHUMMETpPHSA, LEHTpalbHAas CHUMMETpHs, NOBOpoT. PaBuble ¢urypsl. ['omoTerus.
[Tonpo6ue duryp.

IIpeaMeTHBIMU pE3ylIbTaTAMU U3YYSHHS Kypca SIBISETCS CPOPMHUPOBAHHOCTH CIECTYIONTNX YMEHHIA:
® [10JIb30BaThCS TEOMETPUYECKUM S3BIKOM JUIS ONIMCAHMS IIPEIMETOB OKPYXKAIOLIEro MUpa;

® pacrno3HaBaTh F€OMETPUYECKHE (PUTYpPBI, Pa3IUyaTh UX B3AUMHOE PACIOJIOKEHUE;

e u300pakaTh TEOMETPHUYECKHE (UTYPHI; BBIOIHATH YEPTEKH IO YCIOBHIO 3aJa4yH; OCYIIECTBISTH
npeoOpazoBanus GUTYp;

e pacrno3HaBaThb Ha 4yepTexax, MOJAENSAX U B OKpYyXKarolell 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHbBIE
Tena, M300paxarh UX;

® [IPOBOJUTH OIEpallMd HaJ BEKTOPAaMH, BBIUUCIATH JUIMHY M KOOPAWHATHI BEKTOpA, YTOJd MEXIY
BEKTOpaMH;

® BBIYKCIATH 3HAYEHUS] T€OMETPUUYECKUX BEIUYUH (JJIUMH, YIJIOB, IUIONIa/ e, 00bEMOB); B TOM UHUCIE:
g yrioB ot 0° mo 180° ompenensTh 3Hau€HUs TPUTOHOMETPUYECKUX (PYHKUMN MO 3aJaHHBIM
3HAYEHUSM YIJIOB; HAXOJUTh 3HAUEHUS TPUTOHOMETPUUYECKUX (YHKIMH MO 3HAUYEHUIO OJHOU W3 HHX,
HaXOJUTh CTOPOHBI, YIJIbI U BBIYUCIATH IUIOMIAIN TPEYTOJIbHUKOB, JIUHBI IOMaHHBIX, IyT OKPYKHOCTH,
II0LIa/Ie OCHOBHBIX T€OMETPUUECKUX QUTYp U PUTYp, COCTABJIEHHBIX U3 HUX;

e pellaTth T€OMETpUYECKHe 3a/ladyM, ONMHUPasCh Ha M3y4YEHHbIE CBOWCTBA (UIYp U OTHOIIEHUN MEXITY
HUMH, TIPUMEHSS JOTIOJHUTENbHbIE MOCTPOCHHUS, alreOpanuyeckuid M TPUTOHOMETPHUYECKUM ammapar,
MIpaBUJIa CHMMETPUU;

® [POBOJUTH J0Ka3aTeJIbHBIE PACCYKIEHUS NpPHU PEIIeHHWH 3aJad, UCIOJIb3YyS H3BECTHBIE TEOPEMBI,
oOHapyX1Basi BO3MOKHOCTH ISl UX MCTIOJIb30BAHHUS;

e pelath MpocTeiiire MIaHMMEeTPUYECKUe 3a7jauu B IPOCTPAHCTBE.

Hcnoab3oBaTh mnpuoOpeTeHHble 3HAHMS MW YMEHHSI B MNPAKTHYECKOH [IeSiTeJIbHOCTH M
IOBCEIHEBHOM KU3HM JJIA:

® ONUCaHMS pealbHBIX CUTYalluil Ha SI3bIKE T€OMETPHH;
® pacueToB, BKIIOYAIOIIUX MPOCTEUIITNE TPUTOHOMETpHUECKHE (DOPMYIIBI;
® peIleHUs TeOMETPUUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUU;

® DPCHICHUA NPaKTHYECKHUX 3aJa4y, CBA3AHHBIX C HAXOXIACHHUEM I'COMCTPHUUYCCKHUX BCIUYUH (I/ICHOJ'IBBYH
Ipu HCO6XOI[I/IMOCTI/I CIIPaBOYHHUKHN U TCXHUYCCKUE CpeI[CTBa);

® TIOCTPOCHHH C TOMOIIBI0 TEOMETPHYECKUX WHCTPYMEHTOB (JIMHEWKA, YrOJbHUK, IUPKYIIb,
TPAHCIIOPTHP)

OcHOBHBIE THIIBI Y4e0OHBIX 3AHATHH
YPOK U3y4€HHUSI HOBOTO y4eOHOTO MaTepuana;
YPOK 3aKpEIUICHUS U TPUMEHEHUS 3HAHU;
YPOK 00600111ar0111ero MOBTOPEHUS U CUCTEMAaTH3alM1 3HAHU;
YPOK KOHTPOJIS 3HAHUN U YMEHHUH.
OCHOBHBIM THUIIOM YpOKa SIBISIETCS KOMOMHUPOBAHHBIM.

®opMbI OpraHu3aniy y4e0Horo npouecca
WHAWBUyalIbHas, PpOHTAIbHAS, TApHAs, TPYIIIOBAsl.



TemaTHueckoe IJIAHUPOBAHUEC 110 TCOMETPUH 9 kiaacca

Tema(pasnen) | ComepxxaHue Conepxanue [Tnanupyembie pe3yabTaThl [Tpunoxenue ¢
/qacel (KOHTpOJIBbHBIE BOCIIUTaHUS C KM

AIEMEHTE yuerom PITB JTUYHOCTHBIE MeTarnpeIMeTHbIC MPEIMETHBIE

coJlepKaHusl)
Pewenue Cunyc, KOCHHYC, WutemnekryansH | 1)Bocniuranue 1) YMEHHE  CaMOCTOATEIbHO | 1) OCO3HaHWE Konrponbhas
mpeyzonpuu | TAHICHC U KOTAHICHC | o BOCIIUTAHHE. poccuiickoii OTIPENCIISATh jifoni?t CBOCT'O | 3HAYCHUS TeoMerTpuu s | padora 1
K08 yrna ot 0° 1o 180°. 3akperieHne IpakIaHCKOH 00y4eHwus, CTaBHMTh U | TIOBCETHEBHOM KusHu | «Perenue

dopmyibl, 6a30BEIX UJICHTHYHOCTH: (dhopMynupoBaTh Jyis ceOs HOBBIC | YCIIOBEKa; TPEYTOJIEHUKO

CBSI3BIBAIOIIHE MaTemaTHueckux | MATPHOTH3MA, 3a/1a4yu U y4uede, Pa3BUBATH MOTHBEI 2) NPEJICTABIIEHUE O | pyy

CHUHYC, KOCUHYC, N~ YBaKCHUS K | M HHTEPECHI CBOCH MO3HABATENLHOI | TEOMETpHH KAk chepe

TaHIe€HC ¥ KOTAHTEHC OteuecTBy, JIeATENBHOCTH; MaTeMaTHYECKOM

OJIHOT'O M TOT e OCO3HaHHWs BKJIama | 2) YMEHUE COOTHOCHUTH CBOM | JIEATEIBHOCTH, 00 JTamax

yria. Perienue OTE€YECTBEHHBIX JIEHACTBUS c IJIAHUPYEMBIMU | €€ pa3BUTHSI, O €€

TPEYTOJIbHUKOB. YUEHBIX B Pa3BUTHUE | pe3y/IbTaTaMH, OCYIIECTBIIATh | 3HAUMMOCTH JIJISl Pa3BUTHS

Teopema cCHHYCOB 1 MHUPOBOW HaYKH; KOHTPOJIb CBOEH JICATEIBHOCTH B | [IMBHJIU3AIUH;

TeopeMa KOCHHYCOB. 2)OTBETCTBEHHOE IpoLiecce MOCTIKEHHs pe3ynbraTa, | 3) pa3BUTHE YMEHHH
TI'nasa 2. IIpaBuibHbIE DereTHyeckoe OTHOILLICHUE K | ONpEeAenaTh CInocoOBl AeHCTBHM B | paboTath C yueOHbIM | KoHTpospHas
Ipagunbupie | MHOTOYTOIBHUKH U BOCIIUTAHHE. YYCHUIO, paMKax MpeUIOKEHHBIX YCIOBUM M | MaTEMaTHUECKUM TEKCTOM | pabora Ne2
MHO20y20bH | TX CBOICTBA; JUIMHA Kpacora TOTOBHOCTh u Tp¢36OBaHI/H71, KOPPEKTUPOBATL CBOU | (QHAJIM3UPOBATh, U3BIEKATh | «[IpaBUIIbHBIC
uKu OKPYXHOCTH; reOMETPHHUECKHX CITOCOOHOCTH ACHCTBUA B COOTBETCTBAM  © HE00XOTUMYIO MHOTOYTOJIbHH

IJIOMIAIb KpyTa. nwEHi # bopM 00yJaommxcst K | U3MEHSIOLIEHCs CUTyauuel; uHpopmanuo), To4HO. W | [ppyy

camMopasBUTHIO  H | 3) YMEHHUS OTIPENCIATh | TPAMOTHO BBIPaKAaTh CBOH

I'naea 3. Paccrosuue mMexnay | MaTemiekTyansn €aMOOOpa30BaHMIO | MOHATHSA, CO3JaBaTh OOOOLIECHMS, | MBICIM C HpHMeEHEHHEM | KonTponbHas
Jlexapmoguvl | TouKaMu ¢ | oe BocUTaHMUE. Ha OCHOBC | yCTaHaBJIMBATh aHaJIOTMH, | MATEMAaTUYECKOU pabora Ne3
Koopounambt 3aIaHHBIMH OcBoenue MOTHUBaIn K KJ‘IaCCI/I(I)I/II_II/IpOBaTB, TEPMHUHOJIOIUA n «,HGI(apTOBI)I

KOOPIHHATAMU; 6a30BEIX 00y4YeHHTO H | CAMOCTOSTEIBHO BEIOWMpATh | CHMBOIUKH, IPOBOMUTE | KoOPAUHATHD

MMO3HAHUIO; OCHOBaHUSI MW  KPHUTEPUH JUIA | KIACCH(PUKAIIH,
KOOPJIMHATHI MaTEeMaTUYECKUX . ) )
. 3)oco3HaHHBIH KIIaCCH(UKAIIHH; JIOTHYECKHE 00OCHOBAHHS;

CCpCIMHBL OTPE3K4, | HOHATIHH BEIOOD u | 4)ycTaHaBIMBAThH NPUYUHHO- | 4) BIIaZicHue 0a30BBIM

YPaBHCHHC Tpynosoe MOCTPOSHHE CIIE[ICTBEHHBIE CBS3M, TPOBOJAUTH | MOHATHWHBIM  aIlapaToM

(urypsr; BOCIIMTAHHC. JalbHEHIIeH JIOKA3aTENBHOE paccyXjaeHue, | M0 OCHOBHBIM  pasjenam

YpaBHCHUC Hcnons3oBanue WHJUBUYaJIbHON YMO3aKIIOYEHNE (MHIYKTHBHOE, | COMEpKaHUS;

OKDPY>XKHOCTH; MaTEMaTUYCCKUX | TPacKTOPHH JCAYKTUBHOE W 10 aHAJIOTMH) M | S5)CHCTeMaTHYecKue 3HAHHS

ypaBHEHUE 3HAHUM T 00pa3oBaHUS Ha | JeNIaTh BBIBOIBI; 0 (urypax u ux cBOWCTBAX;

HpHMOfI; yrﬂo];oﬁ peucHus baze OPUCHTUPOBKHU 5) YMCHUEC WUTIOCTPUPOBATH 6) MMPAaKTUYCCKU

K03 duIHEHT IPAKTHYECKHX B Mupe npodeccuil | U3y4eHHBIE IOHSATUS M CBOMCTBA | 3HAYMMBIC TE€OMETPHUICCKUE

psMOit. 33124 i ¢uryp, ompoBepraTh HEBEpPHBIC | YMEHHUS M HABBIKH, YMEHUE




IlIonarue Bexropa. | MHTEIIEKTyabH
I'naea 4. Moayns (anuHa) 0€ BOCIIUTaHHUE.
Bexkmoput BekTOpa. PaBHble OcBoenue
BEKTOPBI. 0a30BBIX
Komnuneapnsie MaTE€MaTUYECKUX
BEKTOPBI. IOHATUHI
Koopnunatsr TpymoBoe
BEKTOpA. BOCIITMTaHHUCE.
CIIOKEeHHE U Hcnonp3oBanue
BBIYUTAHME MaTEMAaTNYECKUX
BeKTOpOB. 3HAaHUHW OJIs1
YMHOXkeHUs PEIICHHA
MPaKTUYCCKUX
BEKTOPA HA YHCIIO. | o0
CkansipHoe
MIPOU3BEICHNE
BekTOpoB. KocnHyc
yriaa MeXIy AByMs
BEKTOPaMH.
I'naea 5. JBmkenue OcTeTHYECKOE
T'eomempuue | (nepemeleHue) BOCITUTaHHE.
cKue ¢burypsi; dopmupoBaHue
npeoodpazoea | NapaeIbHbIA MPEJCTABICHUH O
Hus IIEPEHOC; OceBas M | KpacoTe
LEHTpAJIbHAS npeoOpa3oBaHuil
CUMMETPHS;
IIOBOPOT;
TOMOTETHS;
nogobue uryp.
Iloemopenue | Hayantbcs HHuTennexTyaabHOE
u NPUMEHSTH BOCIIUTAaHUE. 3a-
cucmemamu3 | TEOPETUUECKUN KpEIICHHE
ayus marepua, GasoBbIx
yueonozo M3y4eHHBIN BY MATEMaTHHCCKIX
Mamepuana | Klacce, OCHOBHbIE SHaHHH

CIOCOOBI PeLIeHHS
3aj7a4 Ha MPAKTUKE

podeCCHOHATBHBI
X TPEAMOUTECHUH C
y4eToOM
YCTOMYUBBIX
IIO3HAaBATCIBbHBIX
MHTEPECOB, a TAKKe
Ha OCHOBE
(dhopmupoBaHUs
YBAXKXUTEIIBHOI'O
OTHOLIICHUA K
TpyLy,  pa3BUTHE
OombITa Y4JaCTusd B
COIMANIEHO
3HAYUMOM TPYIE;
4) yMEHHe
KOHTPOJIMPOBATH
nporiecc u
pe3ynbpTaT yaeOHOM
U MaTeMaTH4EeCKOH
JIeSITeLHOCTH,
5)KpUTHYHOCTD
MBIIIJICHUS,
WHUIHATUBA,
HAXOIYHBOCTb,
AKTUBHOCTh
penieHuu
TFeOMETPUIECCKUX
3aau.

pu

YTBEPKICHUS;
6)KOMIICTEHTHOCTh B 00JacTH
UCIOJIb30BaHMsI HH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHIA;
7)nepBoHavaJbHBIE  TMpEICTaBie-
HUA 00 wuAeIXx W O MeToaax
TFEOMETPUHU KaK 00 YHHBEPCAJIbHOM
S3bIKE HAyKH W TEXHUKH, O
CpENCTBE MOJEIUPOBAHHUS SIBJICHUI
Y TIPOIIECCOB;

8) YMEHHE BHUIETH
TEOMETPUIECKYIO 3a1a9y B
KOHTEKCTE IMPOOJIEeMHON CUTyalllu
B JPYrMX  JOUCIHUIUIMHAX, B
OKpY>Karolllel KU3HU;

9) YMEHHE HAXOIUTh B
Pa3IMUHBIX HCTOYHHUKAX
uHpopMaIHI0, HEOOXOAUMYIO IS
permeHus MaTeMaTHYECKAX
mpobiieM, W TPENCTaBIsATh €€ B
MOHATHOW  (opMe, TNPUHUMATH
pemieHne B YCIOBHSIX HEMONHOU
WIA H30BITOYHOM, TOYHOM WIIH
BEPOSTHOCTHOM HH(POPMAIINH;

10) YMEHHE  [OHUMATh |
UCIIONIb30BATh MaTeMaTU4YecKue
CpeICTBa HATISAHOCTH (YEPTEXH,
TAONUIBI, CXEMBI W JOp.) JUIA
WIUTIOCTPALIUH, HHTEPIPETAIIHH,
apryMeHTall}H;

11) yMEHHE BBIIBUTATH

TUIIOTE3bI IIPU PCIIECHHUU 3aJad H

[IOHUMATh  HEOOXOOUMOCTH  HX
MIPOBEPKHU;
12) MMOHUMaHUE CYIIHOCTH

AJITOPUTMUYICCKUX Hpe,I[HI/IcaHI/Iﬁ n
YMCHUC ,Z[eﬁCTBOBaTB B
COOTBCTCTBUU C MPECAIIOKCHHBIM
aAJITOPUTMOM.

MPUMEHSATh MX K PEIICHUI0
TEOMETPUUECKUX u
HErCOMETPUYECKUX 3a]ad,
a UMEHHO:

- n300pakaTh
(UTypHI Ha MJIOCKOCTH;

- HCIIONIb30BaTh
TEOMETPUYECKUN A3BIK JJIA
oMM CaHUs MIPEIMETOB
OKPYXKAIOIIEro MUPA;

- U3MEPSITh  JITUHBI
OTPE3KOB, BEIIMYUHBI
VTJIOB, BBIYUCIISATh
IJIOIIAH (UTYP;

- pacro3HaBaTth u

n3o0pakatb  paBHBIE |
noJI00HbIE (HUTYPHI;

- BBIITOJIHATH
HOCTPOCHUS
reOMETPUIECKUX (GUTyp ¢

ITOMOIIBIO
JIMHEU KU,
- YUTATh H
HCIIOJL30BaTh
nHpOpMaIHio,
MPECTaBICHHYIO Ha
gepTexax, cxemax;

- MPOBOJIUTH
MPAKTHIECKUE PACUETHI.

OUPKYIS |

KonTponpHas
pabota Ne4
«Bekrope»

KonTtponsHas
pabota Ne5
«I"'eomerpuuec
KHe
npeobpazoBaH
us»

Hrorosas
KOHTPOJIbHAs
pabota




Ka.]IeHI[apHO-TeMaTH‘leCKOC NJAHUPOBAHHUE 110 I'COMETPUH

Ne /i Tema XapaKTepncuTnRa SCHOBHI)IX BUI0B JI€ATCIbHOCTH YYCHHKA (Ha YpoBHE IJIaH (l)aKT
YueOHBIX JelCTBHIl)
IlepBasi yerBepTh 18 yacon
I'naea 1. Peuwenue mpeyzonvnuxos — 17 uacoe
1. Tpuronomerpuueckue pyHknuu yrimaot 0°m10 dopmynupoBaTh OnpeeICHNs CUHYCa, KOCHHYCA, TAHTeHCa, KoTaHreHca yria | 1-5.09
180° ot 0° 1o 180°. ®opmyIpOBaTh U Pa3bICHATH OCHOBHOC
2. Tpuronomerpuuec kue QyHkimu yria ot 0°m0 | TPUTOHOMETPUYECKOE TOXKAECTBO. 1-5.09
180°. BoruncnsaTe 3HaueHNEe TPUTOHOMETPUUECKON (QYHKIIMU yTiia 10 3HaYeHHIO
Pemrenne 3anau OJIHO U3 €ro 3a/laHHbIX (QYHKIIUH.
3. Teopema kocuHycoB DopMyIHpOBaTh U I0Ka3bIBATh TEOPEMY KOCHHYCOB. 6-
[MpuMeHsTs TEOpEeMy KOCHHYCOB MIPU PEIICHUU 3a/1a4. 12.09
4. Teopema xocunycoB. CreacTBus u3 DopMynMpOBATh U AOKA3bIBATE TEOPEMY CHHYCOB. 3aIMCHIBATh U 6-
TEOPEMbI KOCUHYCOB JOKa3bIBaTh (QOPMYIY pajguyca OKpYKHOCTH, ONMCAHHOM OKOJIO 12.09
S. Teopema kocuHycoB. Pemenue kiiroueBbIx TPEYroJIbHUKA. 13-
3aja4 [IpumeHsTh TEOpEMY CHHYCOB M (OPMYITY paguyca OKpYKHOCTH, OTIMCAHHOM 19.09
6. Teopema kocunycoB. Pemienne 3anau OKOJIO TPEYrOJIbHUKA IIPU PELICHUH 3a]1a4. 13-
Pemats TpeyronbHUKH. 19.09
7. Teopema cunycoB 3anuchIBaTh U 10Ka3bIBaTh GOPMYIY JUIS HAXOXKICHUS TLIOIIAAN 20-
TpeyrojabHuka. [IpuMeHsaTs hopMyny Uit HAXOXKICHUS TLIOIIAAN 26.09
8. Teopema cunycoB.CleACTBUS U3 TEOPEMBI TPEyTOIbHAKA TIPH PELICHHH 3a/1a4. 20-
CHHYCOB 3anuchIBaTh M A0Ka3bIBaTh (Gopmyny ['epoHa, GOpMyIIbI 11 HAXOXKICHUS 26.09
9. Teopema cunycoB.Pemienne 3anau TJIOIIAIU TPEYTOJIbHUKA, GOPMYITY I HAXO0KICHHS TUTOIIAIN 21.09-
MHOT'OYTOJIbHHKA. 03.10
10. Pemenne TpeyroibHuKos. 11 2 Tu saza4 [TpumensTh GOpMYIBI At HAXOKAEHUS TUIOIIAIU TPEYroJbHUKA U (GOpMyITy (2);28
11 PellIcHne TpeyroNbHIKoB.3 n 4 Trn sa1ad JUTSL HAXOXKACHUS TUI0MAA MHOTOYT0JIbHUKA ITPU PELICHUN 3a/1a4 0 4'_
10.10
12. dopmyia UITHAXO0XKICHUS TUIOIIAAN 04-
TPEYroJIbHUKA 10.10
S= ; absiny
13. dopmyna Ui HAXO0XKASHUS TII0LIAIN 11-
TPEYroJbHHUKA. 17.10
Pemnienne kinro4eBbIX 3a1a4
14. DopMmyJIbl VISl HAXOXKACHUS TUIOLIAIU 11-
17.10

TpeyroabHuka (hopmyna ['epona,S = ‘;—l;c
S=pr)




15. DopMyIIbl U1 HAXOXKACHUS TUTOLIATN 18-
TpeyronbHUKa. Penenue 3amau 24.10
16. [ToBTOpEHKE U CUCTEMATH3AIHS YIeOHOTO 18-
Marepualia o Teme 24.10
«PelieHne TpeyroJbHUKOBY
17. KonTpoasnaspabora Ne 1 25-
«Pelienne TpeyroJbHUKOBY 31.10
TI'nasa 2. Ilpasunvuvie mnozoyzonsnuku (10 uacos)
18. OcHOBHas LieJib — pPacUIuPUTh U CUCTEMATH3UPOBATh CBEJICHUS O 25-
[TpaBUsIbHBIE MHOTOYTOJIEHUKH 31.10
MHOTOYTOJIbHUKAaX U OKPY>KHOCTSIX. :
Bropasi yerBepTh 14 yacos
19. CBoiicTBa IpaBUIILHBIX dopMynHpoOBaTh ONPEACICHUE PABUILHOIO MHOTOYTOJIbHUKA. 08-
MHOTOYTOJIbHUKOB TTosiCHATD, YTO TaKOE LEHTP U LIEHTPAIBHBIN YroJl MPaBUJILHOIO MHOTOYTOJIbHUKA. 14.11
20. DOopMyIIBI AISTHAXOKICHHS PAIHYCOB DopMyIIpOBaTh CBOMCTBA MPABUIBHOIO MHOIOYTI'OJIbHUKA. 08-
OTIMICAHHOM ¥ BITMCAHHOH OKPYKHOCTEH Jloka3bIBaTh CBOMCTBA IIPABUIIBHBIX MHOTOYTOJIbHUKOB. } 14.11
3anuceIBaTh U JOKa3bIBATh q)OpMy.HI)I JJI1 HaXOXKACHUSA paanyCOB BIIMCAHHOU U
MPaBUJILHOTO MHOTOYTOJIbHUKA . .
OIMMCaHHOU OKPYXXHOCTEU NPaBUIIBHOI'O MHOI'OYT'OJIbHHKA.
21. [TocTpoenne npaBUIIBHBIX MHOTOYTOJIbHUKOB L 15-
IIpumeHsTh CBOMCTBA MPABHIIBHOTO MHOTOYTOJIbHUKA MIPU PEIICHUH 3a/1ad. 2111
CTpouts ¢ IIOMOIIIBIO HUPKYIII U JIMHEHKH TTPaBHILHBIC TPEYTOIEHUK :
22. JlnmrHa OKPY>KHOCTH POH? Py P peyr ’ 15-
YCTBIPEXYTOJIbHUK, INECTUYT' OJIbHUK. 21.11
3anmuChIBaTh U Pa3bICHATH (POPMYIIBI JUTHHBI OKPYKHOCTH, JUTHHBI IYTH OKPY>KHOCTH. .
23. [Inomanes kpyra 22-
[IpumensaTs ¢hopMyTy JTHHBI OKPY>KHOCTH, (POPMYITY JUTUHEI TyTH OKPYKHOCTH, 98.11
o4 (hopmyny momamy Kpyra, GopMyiy TUTOMAIN CEKTOpa MPH PEISHUH 3a1ad. TIPH 22'
. Jnuna okpyxHocTH. [lnomans kpyra pEIIIEHUH 337121, -
28.11
25. Jnuna okpyxHocTH. [lnomanps kpyra 29.11-
5.12
26. [ToBTOpEHUE U cucTeMaTH3aIUs y4eOHOTO 29.11-
Marepuaa 1o TeMe 5.12
«IIpaBriIbHBIE MHOTOYT'OJIbHUKHNY
27. KonTponpsHaspabora Ne 2 06-
«ITpaBUIILHBIE MHOTOYTOJIHUKH» 12.12
I'nasa 3. /lexapmoswt koopounamot (12 uacos)
28. Paccrosnue Mex 1y IByMsl TOUKaMH C OcHOBHafA LieJib — MO3HAKOMUTh YYAUIUXCS C MOHATUEM JAEKAapPTOBBIX 06-
3aIaHHBIMHU KOOpAMHATaAMU KOOPJMHAT Ha MIOCKOCTH, BBIBECTH (hOPMYJIBI KOOPIUHAT CepepuHbl oTpeska | 12.12
29. Koopaunatsl cepeanHbl oTpe3ka MPACCTOSTHUSL MEX Y TOUKAMHU, 3aKPENUTh UX B XOJ€ pPEUICHUs 3a/1a4. 13-
BbIBECTH ypaBHEHHS OKPYKHOCTH U TIPSIMOM. 19.12
30. Paccrosnue Mex1yAByMsl TOUKaMH C 13-
19.12

3aIaHHBIMU KOOPJAWHATAMMU.




Koopaunarsl cepenunsl oTpeska. Pemenue
3a1a4

31 VYpaBuenue puryps 20-
26.12
32. VYpaBHEHUE OKPYKHOCTH 20-
26.12
Tperbsi yeTBepTH 22 Haca
33. YpaBHeHUE OKpPYKHOCTH. Pemienue 3aiau OnuchIBaTh IPSIMOYTOIBHYIO CUCTEMY KOOPIUHAT. 3alMChIBATh U JI0KA3bIBaTh 10-
(hopMyITBI pacCTOSTHYSI MEKIY ABYMsI TOUYKaMH, KOOPJIMHAT CEPEMHBI OTPE3Ka. 16.01
34. YpaBHEHHE TTPAMOA [IpumMeHsTH GOPMYITBI PACCTOSHHS MEKAY JIByMS TOYKaMH, KOOPJAWHAT CepeINHBI 10-
OTpe3Ka MpU PELICHUH 3a]1aY. 16.01
35. YpaBHeHI/Ie pr{MOi?I. Pemenunesagau ®dopmynHpoBaTh onpeaeacHre ypaBHEHUS (GUryphl. BEIBOIUTH ypaBHEHUE 17-
OKPY>KHOCTH. 23.01
36. VYrnoBoi koddurmeHTIpamMon Hcnonb30BaTh ypaBHEHHE OKPYKHOCTH IIPU PEILIEHUU 3a]a4. 17-
BriBoguTh 0011IEE YpaBHEHHE TIPSIMOMA. 23.01
37. Heo6X011MMO€e HI0CTaTOUHOE YCTOBUE Hcnone30BaTh ypaBHEHUE NPSAMON IIPH PEIIEHUHN 33714, 24-
apaILIENEHOCTHIIPAMBIX dopMynrpoBaTh HEOOXOIUMOE H ZIOCTATOHOE YCIIOBHS MapajuIebHOCTH ABYX 30.01
38 TTOBTOPEHIE U CHCTEMATH3AIHS YIEOHOTO NpSMbIX. BEIBOAUTE ypaBHEHHE IIPSMOH € YIIIOBBIM KO3 dunreHToM. J[oka3pBaTh 24-
MATEpHAIE 110 TeMe HE0O0XOINMOE U JOCTATOYHOE YCIOBHE MapaIUIENbHOCTH BYX HPSAMBIX. 30.01
Hcnonb30BaTh ypaBHEHUE MPSIMOH € YTIOBBIM KOG (OUITHEHTOM MPH PEIICHNH 3a/1a4.
«JlexapToBbI KOOPJIMHATHD»
39. KontponsHaspadborta Ne 3 «JlekapToBbI 31.01-
KOOPJIMHATBI» 06.02
I'nasa 4. Bexkmopuwi (15 uacos)
40. [TonsiTue BekTopa OCHOBHasl IeJIb — MO3HAKOMHTD YYAIIUXCS C JIEMEHTAMH BEKTOPHOM aareOpsl 1 31.01-
UX TPUMEHEHHEM [UTs PEIICHUsI TEOMETPUYECKHX 3a1a4, chHOPMUPOBATH YMEHUE 06.02
41, [Tonsitue Bexkropa. Pemenue 3amnau MPOU3BOIUTH OIEpaLIMK HaJl BEKTOPAMHU. 07-
OnuceIBaTh MOHATHUSA BEKTOPHBIX U CKaJSIPHBIX BenmuuuH. Mimmoctpuposats nonstiue | 13.02
42. KoopaunaTel BeKTOpa BekTOpa. @OpMyIUPOBATH ONPEACICHHS MOYJI BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, | 07-
PaBHBIX BEKTOPOB; CBOMCTBA PaBHBIX BEKTOPOB. 13.02
43. C105KeHHEBEKTOPOB PewaTe 3anaun, Ucnonb3ysi HOHATHE BEKTOPA. 14-
®dopMynHupoBaTh OnpeereHre KOOPANHAT BEKTOPa; CBOWCTBA KOOPAWHAT PaBHBIX 20.02
44, BrlunTaHUEeBEKTOPOB BCKTOPOB. 14-
OnpenensiTe KOOPIUHATHI BEKTOPA, 33JaHHOTO KOOPAWHATAMH €T0 HaJalla ¥ KOHIA; 20.02
45, CIO’KEHHE U BEIYMTAHHE BEKTOPOB CPaBHHBATH BEKTOPHI, 3aJaHHBIE KOOPJAMHATAMH; HAXOAUTh MOJYJIb BEKTOPA, 21-
3a/IaHHOT'0 KOOPIWHATaMH. 27.02
46. CII0KeHHE UBBIYUTAHNE BEKTOPOB. DopMyIMpOBaTH ONPEAETICHUS CYMMBI U PA3HOCTH BEKTOPOB; CBOWCTBA CIIOKEHHS 21-
O606IAIOMHiTYPOK BEKTOPOB, KOOPAWHAT BEKTOPA CYMMBI ABYX BEKTOPOB. 2702
a7 VMHONeHUE BEKTOPA HA THCIIO [IpumMensTH IpaBUIIa TPEYTOJIBHUKA U TIapauIeiorpaMMa JUIs CIIOKEHHsT BEKTOPOB, 28.02-

OPpUMCHATH CBOMCTBA CI0XKCHUS BCKTOPOB, IPABUJIO CIIOKCHUSA U PAa3HOCTHU BEKTOPOB,

06.03




48. CBolicTBa KOJUTMHEAPHBIX BEKTOPOB 3aJJaHHBIX KOOPJIMHATAMH IMPH PEIICHUH 3a]a4. 28.02-
DopMyTHPOBATEH ONPEACTCHNE YMHOKEHHSI BEKTOPA Ha YKCITO; cBoMicTBa yMHOKeHus | 06.03
49, YMHOKEHHE BeKTOpa Ha uucio. Perenune BEKTOpa Ha 4ucio. J{oka3piBaTh TeOpeMy 00 YCIIOBHH KOJUIMHEAPHOCTHU JABYX 07-
3a1a4 BEKTOPOB. 13.03
50. CKaJSIPHOE IPOM3BELCHHE BEKTOPOB YMHOXaTh BEKTOpP Ha YUCIIO; IPUMEHATh CBOMCTBO KOJJIMHEAPHBIX BEKTOPOB, 07-
HPaBHJIO YMHOXCHUSI BEKTOpa, 3aJ]aHHOT0 KOOPIMHATAMH, HA YHCIIO, CBOWCTBA 13.03
51. VoI MEKITy BEKTOpaMHu YMHO)KEHHSI BEKTOPa Ha YKCIIO NP PEIICHUH 3a1a4. 14-
dopMyITUpOBaTh OMPEACICHHE CKAJISPHOTO IPOM3BEICHUSI BEKTOPOB; CBOMCTBA 20.03
52. CKaTApHOE POH3BE/ICHIE BEKTOPOB. Perenne CKQJISIPHOT'O IIPOU3BEIEHHUS IBYX BEKTOPOB, IIEPIIEHAUKYIISIPHBIX BEKTOPOB. 14-
sazau Haxonutk KoCMHYC yrila MEXAY ABYMsI BEKTOPAMH. 20.03
[IpuMeHsTH yCIIOBHE IEPICHANKYIAPHOCTH ABYX HEHYIIEBBIX BEKTOPOB U POPMYITY
: 21-
53 [lopTopenne u cucTeMaTn3aLHsy1€OHOrO CKQJISIPHOT'O IIPOU3BEIEHHUS IBYX BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU; IPUMEHATH 2703
Marepuaia no reme «BekTopbh» (bopMyIity KOCHHYCa yrila MKy BEKTOPaMH, CBOMCTBA CKAJISIPHOTO POU3BEICHHUS '
54. KonTtponbraaspabora Ne 4 «BekTopsi» BEKTOPOB IPU PEIICHAHN 3a/1a4. 21-
27.03
YeTBepTas 4eTBepTh 16 yacon
TI'nasa 5. I'eomempuueckue npeoopazosanus (11 uacos)
95. JBwxenue. [TapannensHbIil mepeHoc OcHOBHast [eJIb — MO3HAKOMHTH YYalIuXCsl ¢ IPUMEPAMH F€OMETPHYECKUX 04-
npeoOpa3oBaHMA 10.04
56. CBoiicTBa mapajjIeNIbHOTO IEepeHoca Crpouts 00pa3sl u npoodpasbl GpUryp npu NapajuieIbHOM IIEPEHOCE. 04-
[IpuMeHATs IOHATHE MapaIJIeTFHOTO TIepeHoca U CBOMCTBA MapauiensHoro nepeHoca | 10.04
57. CBoiicTBa napajjieNIbHOTO MIEPEHOCca MpH [Ipy peIIeHnn 3a1ad. 11-
peleHny 3a1a4 OmnuceiBath npeobpazoBaHue GUIyp — oceBasi U LEHTPaIbHAs CHMMETPHSL. 17.04
58. OceBas CUMMETpHS DopMynHpPOBATH ONPEACICHUS TOUCK, CHMMETPUYHBIX OTHOCHUTEIBHO TOYKU U 11-
npAMOi; GHUTypsI, nMeromeil ock (LIEHTP) CHMMETPHH; CBOHCTBA OCEBOM CHMMETPUH. | 17.04
59 OceBas cuMMeTpust. Pelenne 3aad Jloka3pIBaTh TEOPEMY O CBOMCTBE OCEBOM CUMMETPHH. 18-
BIMTOJTHATH TOCTPOCHUS C TOMOIIBIO OCEBOM U IIEHTPATBHOW CHMMETPHUH.
B 1 ! . 24.04
60 L{eHTpabHAs CHMMETDHS [TpuMeHSTh TOHATHE OCEBOH CUMMETPHH U CBOMCTBO OCEBOW CUMMETPHHU MPH 18-
pei€eHnu 3aaad4. 24.04
61 TToBopot OnuckiBaTh mpeodpazoBanue GUryp — moBopoT. PopMyITupoBaTh U TOKA3bIBATH T
' TEOpEeMy O CBOWCTBE MOBOPOTA. 30.04
62, Tomorerus. Tloao6ue Guryp BEIMOMHATH TOCTPOCHUS ¢ TOMOIIBIO TOBOPOTA. [[pUMEHSTH MOHATHE TTOBOPOTA U o5
‘ CBOMCTBO MOBOPOTA MPH PEIICHUH 3a]1aY. 30.04
OnuckiBaTh npeodpa3oBanus Guryp — romoterus, nopodue. @opmMyIupoBaTh :
63. I'omotertus. [lonobue duryp. Pemmenne 3anau peoop uryp . ’ PMYITHDP 02-
orpesieNieHrne mogo0HbIX GUTYp; CBOMCTBO roMoTeTHH. J[0Ka3bIBaTh TEOPEMBI O 08.05
CBOMCTBE TOMOTETUH, 00 OTHOIICHHUH TUIOMIA/ICH MOJOOHBIX TPEYTOJIbHUKOB. :
64. KonTtponsHaspadora Ne 5 C o 02-
TPOUTH (GUTYPY, TOMOTETHUYHYIO TAHHOH, ¢ 3aaHHBIM KO3()(DUITMEHTOM TOMOTETHH. 08.05
«'eOMETPHYECKHE NPEOOPa3OBAHHS [TpuMeHSTh TOHSATHS TOMOTETHH U TIOA00HS (GUTYp U MX CBOWCTBA MPH PEIICHUH '
3aa4
Iloemopenue u cucmemamuzayus yueonozo mamepuana (5 yacon)
65. TpeyronpHuku. Pemenue TpeyrojbHUKOB. OcHoOBHasl eJIb — CUCTEMaTH3UPOBATH U 00OOIINTE 3HAHUS U YMEHHUS 32 KypC ‘ 09-




66. YerbipexyroabHuky. [IpaBunbHbie
MHOTOYT'OJIbHUKU

67. JlexapTOBBI KOOpAMHATEL. BEKTOPBI.

68. ['eomeTpuueckue mpeoOpa3oBaHuUs

reomeTpuu 9 Kiacca v OTpadbOTaTh YMEHUS U HABBIKM PELICHUS 3a/1a4.

BoruucnsaTs 3HaYeHHE TPUTOHOMETPHYECKON (PYHKIMH yTiia 10 3HAYSHUIO OAHOU U3
ero 3aJaHHbIX GyHKUHHA. [[puMeHsITh TeopeMy KOCHHYCOB, TEOPEMY CHHYCOB U
(dhopmyny panuyca OKpYKHOCTH, OITMCAHHOW OKOJIO TPEYTrOJIbHHUKA, (POPMYJIIBI AJIS
HaXOKACHUSI IJIOIAAN TPEYTONbHUKA U (POPMYITY [T HaXOXKACHHS III0IAIN
MHOTI'OYTOJIbHUKA MPH pellieHnH 3a1ad. PemaTe TpeyroabHUKH.

[IpuMeHsTH CBOMCTBA MPAaBUIIBHOI'O MHOTOYTOJIbHUKA. [[pUMEHSATH POpMYIIBI: IITHHEL
OKPY>KHOCTH, JJTUHBI AYTH OKPY’KHOCTH, TUIOIIAIU KPYyTa, IUIOMAIN CEKTOpa MpH
pelleHuu 3aaad.

[IpumMeHs T GOPMYITBI PACCTOSHHS MEKAY IByMS TOYKaMH, KOOPJAWHAT CEpEINHBI
OTpe3Ka IMpH peleHny 3a1a4. Vicronp30BaTh ypaBHEHHE OKPYKHOCTH, ypaBHEHHE
npsMOH, ypaBHEHHUE MPSIMOM C YrIOBBIM KO3(D(QUIIMEHTOM MPH PEIISHNH 3a/1a4.
Pematp 3aa4n, CONb3ys MOHATHE BEKTOPA.

15.05

15.05

16-
22.05

22.05




Cucrema OLeHKH IVIAHUPYEMBIX Pe3yJ1bTATOB
JIJ1s1 OLIEHKU IUTAHUPYEMBIX PE3YJIBTATOB JAHHOW IIPOrpaMMOM IIPEAYCMOTPEHO UCIIOJIb30BAHUE:
® BOIIPOCOB U 33JaHUH JJIs1 CAMOCTOSTEIBHON ITOATOTOBKH;
e 3aJaHUM JUId MOJArOTOBKU K UTOTOBOM aTTECTALNM;
® TECTOBBIX 3aJaHUs JUIsl CAMOKOHTPOJIS;
Buibl KOHTPOJIS U pe3yabTaTOB O0yUEHUS
1. Tekymuii KOHTPOJIb
2. Temarnyeckuii KOHTPOIIb
3. UTOroBbIii KOHTPOJIB
Metoab! 1 (HOpMBI OPTaHU3AINH KOHTPOJIIS
1. Vcraslii onpoc.
2. MomHomornveckasi popmMa yCTHOTO OTBETA.
3. TIuceMeHHBIH ompoc:
1) MaremaTuueckuii TUKTaHT;
2) CamocTosTenbHas paboTa;
3)KonTpomabHas paboTa.
Oco0eHHOCTH KOHTPOJISI H OLIEHKHU N0 MaTeMaTHKe

Texyiuit KOHTPOJIb OCYIIECTBIIAETCS KaKk B MUCHbMEHHOM, TaKk U B YCTHOUM (hopMe NpU BBHINOJTHEHUU
3aJjaHUi B TETPAIH.

[TuceMeHHbIE pabOTHI MOYKHO MPOBOJUTH B BHUJIE€ TECTOBBIX WIJIM CAMOCTOSTEIBHBIX paboT Ha Oymare
Bpemst paGoThl B 3aBUCUMOCTH OT CIOXKHOCTU paboThl 5-10 wmm 15-20 munyt ypoka. IIpu 3TOM BO3MOXKHO
BBEJ/ICHUE OILIEHKH «3a 00lllee BIevaTieHne OT MUCbMEHHOM paboThl» (aKKypaTHOCTb, SCTETHKA, YUCTOTA, U
T.J.). Ta OTMETKA JOMOJIHUTENbHAS U B )KYPHAJ BBIHOCUTCS TI0 XKEJIaHUIO peOeHKa.

W TOroBbIif KOHTPOJIb MPOBOIUTCA B (POPME KOHTPOJIBHBIX padOT MpakTHUecKoro Tuna. B atux pabdorax
C Hayaja OTAEIbHO OLICHUBACTCS BBINOJIHEHHUE KaKIOTO 3aJaHMs, a 3aTEM BBOAUTCA UTOroBas oTMerka. [Ipu
TOM HUTOrOBas OTMETKAa SBJSETCA HE CpPEeJHUM OajllloM, a ONpEeleNseTcsl C Y4eTOM TeX BUAOB 3aJaHUH,
KOTOpBIE JUISl JAHHOM pabOoThI SABJISIOTCS OCHOBHBIMH.

Kpurepun oneHkn ypoBHA 10CTHKEHU 00yUAIOIIHXCH

OueHkKa yCTHBIX OTBETOB 00y4al0IIuXcst

OTBeT OlleHNBAETCHA OTMETKOM «5», eCJIN YyYeHUK:

- TIOJIHO PACKPBLI COJIep)KaHue MaTepualia B 00beMe, MPelyCMOTPEHHOM MTPOrPaMMON B Y4eOHUKOM;

- M3JI0KUJI MaTeprajl rPaMOTHBIM SI3bIKOM B OTIPEICTICHHOM JIOTHUECKOU MOCIIeI0BATEILHOCTH, TOYHO

HCIIOJIB3YSl CHIEIUATBHYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

- MPABUIILHO BBITIOJIHWI PUCYHKH, YEPTEKH, COMYTCTBYIOIINE OTBETY;

- MMOKa3aJl yMEHHUE WILTIOCTPUPOBATH TEOPETUUECKUE TIOJOKEHUSI KOHKPETHBIMH MPUMEPAMU, IPUMEHSATh
UX B HOBOM CUTYyalluu MIPU BBIMIOJHEHUHU PAKTUYECKOTO 3aJaHUS;

- IPOJEMOHCTPUPOBAJl YCBOCHUE paHEE U3YUCHHBIX COMYTCTBYIONIUX BOMIPOCOB, CPOPMHUPOBAHHOCTD U

YCTOWYMBOCTH UCIOJB3YEMbIX IIPU OTBETE YMEHUN U HABBIKOB; OTBEYANl CAMOCTOSTENLHO 0e3

HABOJISIIKUX BOIIPOCOB YUUTETIS;

- BO3MOKHBI OJIHA-/IB€ HETOYHOCTH IPU OCBEILIEHUH BTOPOCTEIIEHHBIX BOPOCOB MJIM B PUCYHKAX,

YepTekax U T.JI., KOTOPbIE YUEHUK JIETKO UCIPABUII 110 3aMEYaHUIO YUUTEIS.

OTBeT OLlEHMBaeTCs 0TMETKOI «4», eciin:

- YIOBIIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OTMETKY «5», HO TIPH TOM MMEET OJIUH U3 HEJAOCTATKOB
(B M3TOXKEHUH JIOMYIIEHbI HEOONbIINe MpoOembl, He NUCKA3UBIIHE COAEPKaHUE OTBETA WM JOMYIICHBI
OJIMH-/IBa HEI0UETa TPH OCBELIEHUH OCHOBHOTO COJAEP>KaHHS OTBETA, UCIPABICHHBIE ITOCIE 3aMEYaHuUs
YUHUTENA);

- JIOTYIIEHHI OITuOKa Wik OoJiee JBYX HEJJOUETOB MPH OCBEIICHUH BTOPOCTETIEHHBIX BOTIPOCOB WIIH B
PUCYHKAX, YEpPTEkKAaX, JIETKO UCIPABJIEHHBIX 10 3aMEUYAHUIO YUUTEIIA.

OtmeTKa «3» CTaBUTCSA B CIEIYIOUINX CIyJasX:

— HEMOJHO WM HEMOCJIEeI0BaTeIbHO PAcKphITO COJepKaHHWe MaTepuaia, HO IOKa3aHO oOIee
IIOHMMAaHWE BOIpOCa U NPOJAEMOHCTPUPOBAHBI YMEHHS, AOCTATOYHBIE AJs JaJIbHEMIIEro yCBOEHUS
MIPOrPaMMHOTO MaTepuana;



— UMEJINCh 3aTPyIHEHHS WM JOMYIIEHbl OIIMOKA B OIpPEICICHUH TIOHATUH, HWCHOJIb30BAHUU
CIELMAIbHOM TEPMMHOJIOTMH, YEPTEXkKaX, BBIKJIAAKAX, HCIPABICHHBIE IOCIIE HECKOJIbKHUX HAaBOJIAIIMX
BOIIPOCOB YUMTEJIS;

— yyanuiics He CHpaBWJICS C MPUMEHEHHEM TEOPHHM B HOBOW CHTYallMH TPH BBINOIHEHHU MPAKTHYECKOTO
3aJaHusl, HO BBIITOJHIII 331aHHsI 00s3aTEIHOTO YPOBHS CIIOKHOCTH IO TaHHOHU TeMe;

— IIpU 3HAHUM TEOPETUYECKOIO0 MaTepHuallia BbISBICHAa HENOCTaTOYHas C(OPMUPOBAHHOCTH OCHOBHBIX
YMEHUH U HaBBIKOB.

OTMeTKa «2» CTABUTCH B CJIEIYIOLIUX Caydasx:

- HE PaCKpbITO OCHOBHOE COJIepKaHie ydeOHOr0 MaTepuaa;

- oOHapyXeHO HE3HaHWE WM HETMOHUMAaHWE YYCHHUKOM OoJiblieid wWiu Haubojiee BaXXHOHW dYacTu
y4eOHOTO MaTepHaa;

- JIOTYIIEHbI OIIMOKHU B ONpEAEICHUN MOHATHUH, IPU UCIOJIb30BAHUN MaTEMaTUYeCKOM TEPMUHOJIOTHH,
B PHUCYHKaX, 4YepTekax, B BBIKJIAJKaX, KOTOpPbIE HE HCIPABJIEHBI IOCJIE€ HECKOJIbKUX HABOJSIINX
BOIPOCOB YUUTEIS.

Onenka KOHTPOJIbHBIX U CAMOCTOATE/IbHBIX MIHCHbMECHHBIX paﬁoT

OtMmerka "'5" craBuTCsl, eciM YUYCHHK:
- BBINOJIHUJ paboTy 6€3 OIIMOO0K U HEJT0YETOB B TPEOYEMOM Ha «OTIMYHOY» 00BEME;
- JIOMYCTHJI HE 00JIee OJTHOTO HEJ0YeTa B TPEOyEMOM Ha «OTIIMYHO» 00bEeME;

Owmetka ""4" craBuUTCS, €CJIM YUYEHHK BBIMOJTHUI pabOTy MOJHOCTHIO, HO JOTYCTHII B HEH:
- He 6oJsiee OTHOM HEerpyOOil OIITMOKHU M OJTHOTO HEJ0ueTa B TpeOyeMOM Ha «OTIUYHO» 00BhEeME;
- WK He 00Jiee TpeX HEJ0UETOB B TPEOYEMOM Ha «OTIIMYHO» 00BhEME.

Ometka "3" craBUTCS, €CJIM YUEHUK MMPABWIIBHO BBITIOJHUI HE MEHEE MTOJIOBHHBI PAOOTHI
WM JTOTYCTHIIL:

- He 6oJiee IBYX rpyOBIX OMIMOOK B TPEOYEMOM Ha «OTIUYHOY» 00BEME;

- WM He 0oJiee 0THOM rpy0oit M 0THOM HerpyOo# OmMMOKH M OJHOTO HEIOYETa;

- WK He 0oJiee IBYX-TpeX HErpyObIX OMHOOK;

- WY OJTHOM HerpyOoil oIIMOKH U TPeX HEJJOUETOB;

- WIK IPU OTCYTCTBUU OMIMOOK, HO IIPY HAIUYUH YETHIPEX-TISITH HEJOUETOB.

OTMeTKAa «2» CTAaBUTCH, €CJIM:
- JIOTMYIIEHBI CYIIECTBEHHBIE OITMOKH, TTOKA3aBIIKE, YTO yJalTUHCs HE BIaJCEeT 00513aTeIbHBIMU
YMEHUSIMH 110 JAHHOHW TeMe B MOJIHOM Mepe.

OtMeTKka «1» cTaBUTCSL, €CJIN:

- pa60Ta ITOKa3aJjia MOJIHOC OTCYTCTBUC Yy yHaIlICTOCA 00s3aTeNbHBIX 3HAHUH U YMCHI/Iﬁ 10 HpOBepHeMOﬁ
TEMC HMJIM 3HAYUTCIIbHAA 4aCThb pa6OTLI BBIIIOJIHCHA HE CaMOCTOSATCIIBHO.

O0mas kiaccupukanus ommoO0K
I'pyObiMu cunTaOTCS OIIMOKH:
e HE3HAHME ONPECIICHUS OCHOBHBIX ITOHATHH, 3aKOHOB, IIPaBUJI, OCHOBHBIX IOJIOKEHUI TEOPHUH,
He3HaHue (GopMyIl, OOLIETIPUHITHIX CUMBOJIOB 0003HAYCHUN BEJIMYMH, €AMHUI] UX U3MEPEHHUS;

HE3HaHHE HAMEHOBAHUHN €MHUIl U3MEPEHHUS;

HEYMEHHUE BBIJCTUTH B OTBETE IIaBHOE;

HEYMEHHE MPUMEHSITh 3HAHUS, AITOPUTMBI JIJISl pEIICHHS 3a/1a4;
HEYMEHHUE JIeNIaTh BBIBOJIBI U 000OIICHNUS;

HEYMEHHE YUTATh U CTPOUTH rpaduKu;

MOTepst KOPHS WIH COXPAHEHHE TTOCTOPOHHETO KOPHS;
otOpaceiBaHue 0e3 00BsICHEHUI OJTHOTO U3 HHX;

paBHO3HAYHBIE UM OIIUOKHY;

BBIYUCIINTENBHBIE OITNOKY, €CIIH OHU HE SBIISIOTCS OIIMCKOM;
JIOTHYECKHE OIITHOKH.



K HerpyObIM omm0kam cjieyeT OTHECTH:

HETOYHOCTH (POPMYIIMPOBOK, ONPENEICHUH, MOHATUN, TEOPHUil, BEI3BaHHAsI HETOJHOTOM OXBara
OCHOBHBIX ITPU3HAKOB OIPEAEIAEMOI0 IMOHATHS WX 3aMEHOM OJIHOTO - ABYX U3 3THUX IIPU3HAKOB
BTOPOCTEIICHHBIMUY,

HETOYHOCTb IpaduKa;

HEpaUMOHAIbHBIA METO] pELICHUS 3aja4H WJIM HEOCTATOYHO ITPOYMaHHBbIN IUIaH OTBETA
(HapyllIeHuEe JIOTUKH, [T0AMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU);
HEepalMOHAJIbHbIE METO/IbI pA0OTHI CO CIIPABOYHOM U APYroil IUTEpaTypoii;

HEyYMEHHUE pelllaTh 3aJ1au, BBIIOIHATH 3a/1aHus B 00IIEM BU/IE.

HenouyeraMu sIBJASIIOTCS:

HepalMoHaIbHbIE IPUEMBI BEIUMCICHUN 1 peoOpa3oBaHuil;
HeOpeKHOE BBINOJIHEHNE 3aluceil, yepTexeil, cxem, rpaduKoB.

KpnTepnn BBICTABJICHUHA OILICHOK 34 MPOBEPOYHBIC TECTHI

Bpemst BBITIOSIHEHUST paOOTHI: HA YCMOTPEHHE YIUTEIIS.
Omenka «5» - 96 — 100 % mpaBUILHBIX OTBETOB,

«4» - 80-95%,
«3» - 40-79%,

«2» - MmeHee 39% TpaBUIIBHBIX OTBETOB.



YueOHo-MeTOANYECKOE 00ecieueHre 00pPa30BaTeILHOIO Npouecca

Mep3ask A.I'. Marematuka: nporpammsl: 5 — 9 kiacesl / A.I'. Mep3msik, B.b.ITononckuii, M.C.
SAxup, E.B.Byniko. — M: Benrana I'pad, 2013.

Mep3ask A.I'. T'eomerpusi: 9 knacc: ydeOHHMK [UIsl ydammxcs oOmieoOpa3oBaTeIbHBIX
opranm3aumii / A.I'.'Mep3isik, B.b. [Tononckuit, M.C. fxup — M: Benrana-I"pag, 20109.

Mepsasik A.I'. T'eomerpusi: mumakTHueckue Marepuwaibl: 9 Kimacc: mocoOue iss ydaniuxcs
obmieoOpazoBarenbHbIx opranu3aimii / A.I'. Mepsnsk, B.b.Ilomonckuii, E.M. PabunoBuu u ap. — M:
Benrana-I'pad, 2019.

Byuxo E.B. I'comerpus: 9 xiacc: meromuueckoe nocodue / E.B. Byiko, A.I'. Mep3isk,
B.b.ITononckuii, M.C. SIkup — M: Benrtana-I'pad, 2019.

Mumenko T.M. I'eomerpus. Ilnanupuemsie pesynaptarsl. Cucrema 3agaHuil. 7 — 9 kmacchl:
nocobue uIs yuuTened o0meoOpazoBaTenbHbIX yupekacHuin /| Mumenko T.M.: mox pen. I.C.
Kosanesoii, O.b. Jlorurosoii. — M: Tlpoceemenne, 2014. — (PaboTaem 1o HOBBIM CTaHIapTaM).
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