MHUHUCTEPCTBO ITPOCBEHIEHUS POCCUMCKOM ®EJIEPAIIUA
Kuposckoe 00;1acTHOE rocyiapcTBeHHOe 0011e00pa3oBaTe/ibHOe OKOIKeTHOe
yupexnaenue "Cpennss mkoia nrr Baxpymm Ciiodoackoro paiiona'
MunnctepcTBo npocseuieHus Poccuiickoin @enepanun
KOI'OBY CII nrr Baxpyumu

ican: KIPOBCKOE OBIIACTHOE OCYAPCTBEHHOE OBIEOBPASOBATENBLHOE

KM POB C KO E O EJ—IACTH O E EDDOAS;:EETHOE YHPE)KIJEHEME "CPEOHAA LlJKOﬂA nrT BAXF:YLIJM cnoson(zkoro PAﬂO}j‘N
rOCYAAPCTBEHHOE o et i, STEEE e, L B, o moercn,
Bl T YPEXAEHWE ""CPEOHASA WKOMA NIT BAXPYLIN B KOIC
OBLLEOBPA3OBATENBHOE A e e X Sy Slosociero
SN=0nuH, CN="KUPOBCKOE

ru, G=/rops B )

YIAPCTBEHHOE OBLIEOEPA3OBATENBHOE BIOIKETHOE

EOHSAA WKONA NIT BAXPYLUM CNOBOACKOrO PAMOHA™
epKAAI0 3TOT AOKYMEHT CBOEIA Y/10CTOBEPSIOLLEH MOANMUCHI0

BIOKETHOE YYPEXOEHWE *
CPEOHAA LWWKONA NI'T BAXPYLUU
CNnoBOACKOIro PANOHA"

111
Bara: 19:02+0300"
Foxit Reader Bepewst: 10.1.1

PACCMOTPEHO COI'JTACOBAHO VYTBEPXJIEHO
Ha 3aceJaHuu 3amecTuTenb aupekropa  JIUpeKkTop MIKOJIbI
METOJZICOBETA no YBP

Omun U.B.

HOpTHLIX E.B. HpI/IKaB No156/01-02

bepnnukosa E.M.
oT «01» centsiops 2023 r.

IIporoxon Nel ot «29»
asrycra 2023 r.

AJIATITUPOBAHHASI PABOUYASI TIPOTPAMMA
JUISI OBYYATOIINXCS ¢ OB3 (3IIP)

ydyeOHOro npeamera «MaremaTuka

JUIs oOydJaronuxes 5-9 kiaccon

Baxpymu 2023



AJIATITUPOBAHHA 51 PABOUYA S ITIPOITPAMMA JIJIS1 IETEN C 3I1P
MATEMATHKA

[NHOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma 1O MaTeMaTwKe JUIsi OOydYaloIIMXCS C 33JEPIKKOM TCHXUYECKOTO
pazButus (manee — 311P) Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs MOATOTOBIECHA HA OCHOBE
®denepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO OOIIEro oOpa3oBaHUs
(ITpuka3 Munnpocseuienust Poccun ot 31.05.2021 . Ne 287, 3apeructprupoBan MHHHUCTEPCTBOM
toctuninu Poccuiickoit ®eneparuu 05.07.2021 1, per. Homep 64101) (manee — ®I'OC O00O0),
[IpumepHO#l afanTUPOBAaHHOM OCHOBHOW 00pa3oBaTeIbHOW IPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 00yJarOMIMXCS ¢ 3aJIePKKOH ncuxudeckoro pasputus (mainee — [TIAOOIT OOO 3I1P),
[TpumepHoit paGouel mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO mpeameTy «Maremartukay,
[IpumepHO#l mporpamMMbl BOCIHTaHHUS, C YYETOM pACHpPEENIEHHBIX MO KjaccaMm IPOBEPSEMBIX
TpeOOBaHUH K pe3yinbraTaM OCBOCHHS AAaNTHPOBAaHHOW OCHOBHOW 00paz0oBaTENbHOM MpOrpamMmbl
OCHOBHOTO 00111eT0 00pa30BaHus 00y4aIOIIUXCS C 3aJIEPYKKON TICUXMUECKOTO pa3BuTHsA. B padoueit
MporpaMMe y4YTEeHbl WU U TojoxeHUs KoHlenuu pa3BUTHS MaTeMaTH4eCcKOro oOpa3oBaHuUs B
Pocculickoit @enepanuu.

Oo0mas xapakrepucTtuka yueoOHoro npeamera «Maremaruka»

VY4yeOnpii mpeamer «MaremMaTuka» BXOAWT B TpeIMETHYIO obOmacte «Maremarnka u
uHpopmatikay. OH crnoOcOOCTBYET Ppa3BUTHIO BBIUMCIUTEIBHOW KYIBTYphl U JIOTMYECKOTO
MBITIUICHHS, (DOPMHUPOBAHUIO YMEHHS TIOJB30BAaThCA QJITOPUTMAMH, a TaKXe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIOBCEMHEBHOM *)U3HHM oOydaromuxcsi ¢ 3[1P. YueOHbrit
MpeaIMeT pa3BUBAET MbIILJICHHUE, TIPOCTPAHCTBEHHOE BOOOpaKeHHE, PYHKINOHAIBHYIO IPAMOTHOCTb,
YMEHHSI BOCIpPUHUMATh U KPUTUYECKH aHaIM3UpOBaTh HWHGOpPMAIMIO, MPEICTABICHHYIO B
paznmuuHbIX (hopmax.

OOyueHne maremaThke JaéT BO3MOXHOCTH pa3BuBaTh y oOydarommxcs ¢ 3I1P Tounyro,
paloHaIbHy0 U UH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJjiee MOIXOJSIINE S3BIKOBBIC,
CUMBOJIMYECKUE, Tpaduueckue CpeicTBa Ui BBIPAKEHUS CYKIECHUHM M HAISIIHOTO HX
MIPEICTABIICHHUS.

Heo6xo1umMbpIM KOMIOHEHTOM 00111e# KyIBTYphl B COBPEMEHHOM TOJIKOBAaHUHU SIBJIsIETCsI 0011Iee
3HAKOMCTBO C METOJAMH IO3HAHUS JEHCTBUTEIBHOCTH, IMPEACTABICHUE O IMpPEIMETe M METOJax
MaTeMaTUKHU, WX OTIMYUN OT METOJOB JPYTrUX €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
OCOOCHHOCTSAX MPUMEHEHHs] MaTeMaTUKU JJIsl pPElIeHUs HAyuyHbIX M MPUKIATHBIX 3a1a4. Takum
o0Opa3omM, MareMarnueckoe 0O0pa3oBaHHME BHOCUT CBOW BKJaJ B (hopMUpOBaHUE OOMIEH KYyIbTYypbl
YeJI0BeKa.

W3ydyenne wmareMaTHKu TakKe CHOCOOCTBYET JCTETUYECKOMY BOCIHTAHUIO YEJIOBEKa,
IMOHMMAHHUIO KPacOThl U U3SIIECTBA MATEMAaTUYECKUX PACCYKICHUH, BOCHPUITUIO TEOMETPUUYECKHUX
(dbopM, YCBOEHUIO UIECH CUMMETPHH.

[IporpamMma oTpaxkaeT coaep:kaHue oOydeHus npeameTy «MaremaTuka» ¢ y4eToM 0COOBIX
oOpazoBarenbHbIX MOTpeOHOCTel oOywaromuxcss ¢ 3[IP. OsnageHue ydeOHBIM MpeIMETOM
«Maremaruka» IpeacTaBIseT OMPEaeIEHHYIO CIOKHOCTh uid yuamuxcs ¢ 3[1P. ¥V oOyuaromuxces ¢
3[1P nHauboyiee BBIpaXEHBI OTCTABAaHUS B PA3BUTHH CIOBECHO-JTIOTHYECKHX (DOPM MBIIIICHUS,
MOATOMY aOCTpaKTHBIE M OTBIICUEHHBIE KaTeTOPUU MM TPYOHOIOCTYNHBI. B Toxke Bpems mpu
CHelnuaTbHOM OOyYyeHHH oOydaromuecs MOTYT BBIIONHATh 3aJaHus Mo aiaroputmy. OHH
BOCIIPUMMUYHMBBEI K ITOMOIIM, MOTYT BBIIIOJHUTH IIEPEHOC HA AHAJOTUYHOE 3aJaHHE YCBOEHHOIO
criocoba pemrenus. CHIDKEHUE Pa3BUTHUSL MBICIUTENBHBIX ONEpaIfii U 3aMeJIEeHHOE CTaHOBJICHUE
JOTUYECKUX JEHCTBUU MPUBOIAT K HEIOCTATOYHOW OCMBICICHHOCTH COBEPIIAEMBIX Y4eOHBIX
necTBuil. Y O0Oydaromuxcs 3aTpylHEHBl CUETHBIC BBIYMCICHHUS, MPOU3BOAMMEBIE B yme. B
MMCEMEHHBIX BBIYMCICHUSX OHU MOTYT MPOIYCKATh OJIMH U3 MPOMEKYTOUHBIX I1aroB. [Ipu padote ¢
YUCJIOBBIMH BBIPAKEHUSMH, BBIUMCICHUEM HMX 3HAYEHUsS MOTYT HE VYAEpKUBATh MPABUIIbHBIN
nopsnok aedcteuil. Ilpu ympomenuu, npeoOpazoBaHuu BbelpakeHUd ydamwuecs ¢ 3IIP He moryt
CaMOCTOSITENIbHO NMPUHATH PELICHUE O MOCIEI0BATEILHOCTH BBINOJHEHU AelcTBUI. KOHKpEeTHOCTD
MBILIJICHUS OCJIOKHSAET YCBOEHHUSI HABBIKA PELICHUS YPaBHEHUI, HEPABEHCTB, CUCTEMBl YPABHEHUU.



WM ManojocTynHo coBepiieHre 00paTUMBIX OTepanui.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKMX OIEpaluii, HegocTraroyHas O00O0OIIEHHOCTh
MBIIUICHUS 3aTPYIHSIOT U3ydeHHe TeMbl «DyHKIMM»: TpU ONpeneieHud (HYHKIIMOHATHHON
3aBHUCUMOCTH, TMpPH ONHCAHWU TpaUUecKOd  CUTyalluM, HCIOJBb3Ys T'€OMETPUYECKHUH,
anreOpanveckuii, (YHKIMOHANBHBIA s3bIKM. Hepenko ydamipecss HE BHIAT Pa3HUIBI MEXIY
o0macTeio onpeneneHus GyHKIUUA U 00IaCThIO 3HAYCHHM.

Pemienue 3amau COnpspKEHO € TPYAHOCTAMHU O(OPMIICHHS KpAaTKOM 3alucH, MPOBEICHHS
aHaJIM3a ycJIOBHS 3a/1a4H, BblAeNeHus cylecTBeHHoro. Ooyuarouuecs ¢ 311P 3arpynsstorcs caenarsb
YMO3aKJIIOYeHHE OT OOIIEro K YaCTHOMY, HEPEAKO BHIOMPAIOT HEPATMOHAIBHBIE CIIOCOOBI pelIeHus,
MHOT/Ia OTPaHUYMBAIOTCA MAaHUMYISIIUSAMU C YUCTIAMH.

[Ipn wu3ydeHun reomerpuueckoro Mmarepuaia oOyuatouguecs c¢ 3I[IP crankuarores c
TPYIHOCTBIO J€aTh JOTUYECKUE BBIBOJBI, CTPOUTH IOCIIEA0BATENbHbIE paccykaeHus. Henpounsie
3HAHUSI OCHOBHBIX TEOPEM I€OMETPHUM MPUBOJAMT K OLIMOKAM B PEHIEHWH N€OMETPUUECKHUX 3ajiau.
OO6yuaroniuecss MOTYT NMOAMEHHUTH (OPMYTy, HENpaBWIbHO NPUMEHUTH TeopeMmy. K cepbe3HbIM
olIMOKaM B peIlIeHUH 3a4a4 IPUBOAT HEAOCTATOYHO PAa3BUTHIE IPOCTPAHCTBEHHBIE MPEICTABICHHUS.
M cnoXHO BBIMIOJHUTH YEPTEXK K YCIOBHUIO, B NMHUCbMEHHBIX pabOTax OHU HE MOTYT IPUBECTH
00BSICHEHHE K YEPTEXKY.

TouHOCTH 3amOMHMHAHUS M BOCIPOU3BENEHUSI Y4eOHOro MaTepuana CHUXKEHbI [0 MPUYMHE
cJ1a00CTH MHECTUYECKOH JIETENIbHOCTH, Cy)KeHUs oobema namsatu. Obyuatoniumcs ¢ 3[1P tpeOyercs
Oonbllle BpEeMEHM Ha 3aKkperjieHhe Marepuaia, akTyalu3alus 3HaHUH 10 Oomope Ipu
BOCITPOU3BE/ICHUH.

Jli1g ipeofoieHns TPYAHOCTEH B U3ydyeHUHU ydeOHoro npeamera «MaremaTnka» HeoOXoauma
ajanTanus o0beMa U Xapakrepa yueOHOro MaTepuana K 03HaBaTeIbHbIM BOBMOKHOCTSIM yUYaIINXCst
¢ 3IIP. Cnenyer yueOHbI MaTepuan MNPENOJHOCUTH HEOONBIIMMHU TOPLUSMH, YCIOXHSS €ro
MOCTENIEHHO, U3bICKUBATh CMOCOOBI aJanTalliyd TPYAHBIX 3aJaHUN, HEKOTOPHIE TEMbl JaBaTh Kak
O3HAKOMMUTEJIbHBIE; UCKIJIIOYATh OTJENIbHBIE TPYIHBIE IOKA3aTEIbCTBA; TEOPETUYECKUH Marepuall
PEKOMEHJyeTCsl M3ydaTb B IIpollecce€ IPAKTHYECKOM JeATeNbHOCTH IO PELICHHIO 3ajad.
OpraHuyeckoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOM [EATEIbHOCTH Y4YalllUXCsl Ha YpoKax
MaTeMaTUKH CIOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOEHHIO Oa3MCHBIX MareMaTU4eCKHUX
3HAHUU U YMEHUH.

Lesn v 3aga4u u3y4eHusi yueOHOro npeamera «MaremaTuka
[TpuoputeTHBIMH yensimu 0OydeHUsT MaTeMaTuke B 5—9 Kiaccax sBISIOTCS:

* (opMupoBaHHE  UEHTPAIBHBIX  MAaTEMATHYECKUX  MOHATHHA  (YUCIIO,  BEJIMYUHA,
reoMerpuueckas (¢Gurypa, IepeMeHHas, BEPOATHOCTb, (YHKIHS), OOECIeUNBAIOIINX
MIPEEMCTBEHHOCTb M TIEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 00pazoBanus ooyyaromuxcs ¢ 311P;

* mnonseneHue ooOyuarommxcs ¢ 3[1P Ha mocTyrmHOM /7151 HUX YPOBHE K OCO3HAHUIO B3aHMOCBSI3U
MaTeMaTUKH U OKPYXKAIOIIEro MHUpa, TOHUMAHUE MATEMATHKU KaK 4acTH OOINEH KYIbTYpHI
YeJI0BEUYCCTBA;

" pa3BUTHE WHTEIUICKTYaIbHBIX W TBOPUYECKUX crocoOHocTedt oOyuatomuxcs ¢ 3IIP,
MO03HABATEIILHOW AaKTUBHOCTH, HCCJICIOBATEIILCKUX YMEHUH, KPUTUYHOCTH MBINUICHUS,
MHTEpeca K U3yUYCHUIO0 MaTEMaTHKH;

* (opmupoBanue (QYHKIIMOHAIBHON MaTeMaTHYeCKOH I'PaMOTHOCTH: YMEHHUs Paclo3HaBaTh
MPOSIBIICHUS] MAaTEMAaTUYeCKUX TMOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX
KU3HEHHBIX CHUTYyallUSX W TPU M3YYCHUU JPYTUX Y4EOHBIX MPEIMETOB, IMPOSIBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEH, (GOpMyIHpoBaTh UX Ha S3bIKE MAaTEMATUKH U CO3/aBaTh
MaTeMaTU4YeCKUEe MOJIENH, TPUMEHATh OCBOCHHBI MaTeMaTHYECKHil anmapar I peuieHus
MPAKTUKO-OPUEHTHUPOBAHHBIX  3a7a4, WHTEPIPETUPOBATh U OIEHUBATh MOJIyYCHHbBIS
pE3YNBTaTHI.

JlocTrKeHue ITHX 11eie 00ecrieynBaeTcsl peIeHUEM CIeIYIONUX 3a0ay.

* ¢opmupoBath y oOyuatomuxcs ¢ 3I[IP HaBblku yd4eOHO-TIO3HABATEIHHOU JEATEIBHOCTH:
IUTAHUPOBaHWE PAaOOTHI, TIOMCK PAIMOHAIBHBIX MYTEH €€ BBIMOIHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

® CcrmocoOCTBOBaTh WHTEIUIEKTYATBHOMY Ppa3BUTHIO, (OPMHUPOBATH KadecTBa, HEOOXOIUMBIE
YeloBeKy Ui TIONHOIIGHHOW JKU3HM B COBPEMEHHOM OOIECTBE, CBONCTBEHHBIC
MaTeMaTU4eCKOH  JESATENbHOCTH:  SICHOCTH WM TOYHOCTH  MBICIH,  WHTYHIIHH,



MIPOCTPAHCTBEHHBIX MPEICTaBICHUH, CIOCOOHOCTH K IPEOIOIECHUIO TPYIHOCTEH;

* (opMupoBarh KIIOUEBBIE KOMIIETCHIIMM YyYallUXCS B paMKax HPEAMETHOW o0iactu
«Maremaruka u HHHOPMATHKAY;

" pa3BUBATh NOHATHITHOE MbIIIIeHNs oOyuatomuxcs ¢ 3[1P;

" OCYIIECTBJIATH KOPPEKIUIO MO3HABATEIBHBIX IIpo1ieccoB oOydaronuxcs ¢ 311P, HeoOxoauMbIx
JUTs. OCBOGHUS IIPOTPaMMHOTO MaTepHuasa 1o yueOHOMY IpeMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMM OOpa30BaTEIbHBIX Ae()UIIMTOB B OCBOCHUU
MPEIIECTBYIOLIET0 MPOrpaMMHOro Matepuana y oOydaromuxcs ¢ 3[IP u HenocTarkoB B Ux
MaTeMaTUYCCKOM Pa3BUTHH,

* cdopMUPOBaTh YCTONYHUBBIA HHTEPEC yUAIIUXCS K TIPEAMETY;

" BBISBJIATH M Pa3BUBATh MaTeMaTHYeCKUE U TBOPUYECKHE CIIOCOOHOCTH.

OcHOBHbIE TMHUM COZEpkKAHUS Kypca MaTeMartuku B 5—9 knaccax: «HUucia u BBIYUCIECHUSAY,
«Anrebpay» («AnreOpandecKre BBIPAKCHHUS», «YPaBHEHUS U HEPABEHCTBa»), «DyHKIHN»,
«Teomerpusi» («leomerpuueckue Gurypsl u uX CcBOMCTBa», «M3MepeHHe TeoMeTpUUYECKHX
BEJMYMHY»), «BepodaTHOCTh U cTaTHcTHKa». JlaHHbIE JIMHUK Pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM KOHTAKTe
n B3auMojnencTBuu. Kpome 3TOro, Mx oOBEIMHSET JIOTWYECKas COCTAaBIAOLIAS, TPaJWLIOHHO
MpHCYIllasi MaTeMaTUKe U MMPOHMU3BIBAIOIIAsl BCE MAaTEMATUYECKUE KypPChl U CO/IEpP KATEIbHbIE JTMHHU.
CdopmynupoBanHoe B DenepaibHOM ToCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO
obmero o0pa3oBaHus TpeOOBaHUE «yMETh OMEPUPOBATh TOHSATHSIMHU: OIPEACIICHUE, AKCHOMA,
TeopeMa, JI0Ka3aTeJbCTBO; YMEHUE paclOo3HaBaTh UCTUHHbIE U JIOKHBIE BBICKA3bIBAHUS, TIPUBOINUTH
MIPUMEPBI B KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS M OTPHIIAHUS BBICKA3bIBAHHI» OTHOCHUTCS KO
BCEM Kypcam, a GopMHpOBaHUE JIOTUYECKUX YMEHUHN pachpeaesnseTcs o BceM rogam oOydeHHs Ha
YpPOBHE OCHOBHOTO 00IIIETO0 00pa30BaHUSI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3ylbTaTaM OCBOEHHUS
[IpumepHoit pabodeii mporpaMMBbl, pacIpeAeIEHHBIM TI0 ToJaM 00ydeHHUs, CTPYKTYPUPOBAHO TaKUM
00pazoM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIMIHAIBLHBIM BOMpOcaM oOydaromuecss oOpamaiuch
HEOJTHOKPATHO, YTOOBI OBJAJIEHUE MATeMaTHUYECKHMMH MOHSTUSMU U HaBBIKAMU OCYIIECTBIISJIOCH
MOCJIE0BATEIbHO U MOCTYMNATEIbHO, C COOMIONEHNEM NMPUHITUIA TPEEMCTBEHHOCTH, 8 HOBbIE 3HAHUS
BKJTIOUAJIUCH B OOIIYI0 CUCTEMY MaTeMaTHYECKUX MpeacTaBieHuii ooydarommuxcs ¢ 3[1P, pacmmpsis
u yryomsisi e€, oOpasys NMpOYHbIE MHOXXECTBEHHBIEC CBsi3M. OOIIHe Lenu H3ydeHHs ydeOHOTo
npenmera «MaremaTtukay npencrasienbl B [IpumepHoil paboueil mporpamMmme OCHOBHOTO OOIIEro
o0pazoBaHwMsI.

Oco0eHHoCTH 0TOOPA U AN TAMU Y4eOHOI0 MATEPHUAaJIa 10 MaTeMaTHKe

OOyuenue yueOHOMYy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUU ONTHUMAJIBHBIX
YCIIOBUH JUIsl YCBOCGHHS MporpaMMHOTO Marepuaia oOydarorumucs ¢ 3[1P. bonpmioe BHUMaHuE
yaensiercss otOopy ydueOHOTO Marepualia B COOTBETCTBUM C MPHUHIMIIOM JOCTYMHOCTH TpHU
COXpaHeHUu oOmiero 06a30BOro ypoBHS, KOTOPBIA JIOKEH IO COJEPKAHUI0O U 00beMy OBITh
ajmanTupoBaHHbIM it oOydaromuxcst ¢ 3[IP B cooTBeTcTBUM C UX 0COOBIMH 00pa3oBaTeIbHBIMU
notpebHocTaMu. CnenyeT 06JaeryuTh oBlaieHne Marepuanom obydaromumucs ¢ 3[1P nocpencrsom
€ro JIeTajJbHOr0 OOBSCHEHHS C CHUCTEMaTHMYeCKUM IOBTOPOM, MHOTOKPAaTHONH TPEHUPOBKU B
MIPUMEHEHUH 3HAHUMN, UCTIONB3Ysl MPUEMBbI aKTyalu3aluy (BU3yajabHas OMopa, maMsTKa).

[IpumepHas nporpamma npeaycMaTpuBaeT BHECEHUE HEKOTOPHIX U3MEHEHUW: YMEHBbUIECHUE
o0beMa TEOPETHUECKHUX CBEICHHH, BHIHECEHUE OTJENIBbHBIX TEM WM LEJbIX Pa3/IeioB B MarepHalbl
JUIs 0030pHOTO, 03HAKOMUTEIBHOTO M3Y4EHUS.

H3menenuss nporpammsl B 5-9 Kiaccax

Mamemamuxa é 5 u 6 kraccax

B 03HakOMUTENBHOM IUIAHE PEKOMEHIYeTCs U3y4daTh CIEaylomme TeMbl: «Pumckas
Hymepanus», «PaBuble ¢urypei», «Uunuaap, xonyc, map», «Kyo», «[IpsMoyronpHbIi
napauienenuneny, «llepemenienre Mo KOOpAMHATHOM MpsiMoi», «Moayns uucia», «HuciaoBbie
MPOMEXKYTKNY»; «Macmtab» (u3ydaercs B kKypce «leorpadus»); «M300pakeHUuE reoMETPHUSCKUX
¢uryp Ha HETUHOBAaHHON Oymare ¢ UCHOJNb30BAaHHEM IUPKYIsS, JHMHEWKH, YrojbHUKA,
TpaHcroptupay», «JlnuHa okpyxkHoctn», «llnomans kpyra», «llapamienbHble HOpsSMbIEY,
«[lepnennukynsipapie mOpsmbie», «OceBas U IEHTpalbHAs CUMMETpUM» (KU3ydaeTcss B Kypce
reomerpun); «beckoHeuHbIe TepHOAMYECKHE AeCATHYHBIE MpoOu. JlecaTudHoe NpUOIMKEHUE



OOBIKHOBEHHOU JApoOM» (M3ydaeTcsi B Kypce aireOpsl).

Cnenyer yMEHBIINTH KOJIMYECTBO YacOB Ha cledyrolue TeMmbl: «PerieHue nornyeckuit
3amaur», «/nuHa otpeskan, «llkanbe», «PacnpenenurenbHbli 3aKOH YMHOXKEHHA», «3alUCh
MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEISIMUY, «llocTpoeHune KoHpHUrypauuid U3 4acTeil mpsMoH,
OKPY)KHOCTM Ha HEJIMHOBAaHHOM M KieTyaroil Oymare», «Jlemurenn u kpatbele. [lpusHaku
nenuMoctiy, «Hanbonpmuii 00U JeTuTenh U HauMeHblIee ooiee KpatHoe. J{eTMMocTh CyMMBI
u npomsBeneHus». «lIpuBenenue npobu kK HOBOMY 3HaMeHaremo», «HaxoxaeHue yacTu 1esnoro u
1enoro no ero vactuy». «OKpyrneHue AecATUYHBIX Apooei». «Pemenue 3agad mepebopoM Bcex
BO3MOXXHBIX BapHaHTOB». «CocTaBieHHe OYKBEHHBIX BBIPAKCHHH 110 YCIOBUIO 3a/admy.
BricBoOOIMBIIIIECS Yachl MOYKHO HCIIOJIB30BaTh HA TIOBTOPEHHUE (B HAYaJIe M KOHIIE Y9eOHOTO roja),
Ha M3ydyeHue Haubojiee TPYIHBIX M 3HAUMMBIX TeM: B V Kjacce — Ha peLIeHUE YpaBHEHUH,
IpUBEIeHUE JApoOM K HOBOMY 3HAMEHATENI0, YMHOXEHHE U JEJIEHUE JECATUYHBIX IpoOei,
u3Mepenue ymio; B VI kinacce — AelCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIBHBIMU YUCIIAMU,
pellleHre YypaBHEHUH, CI0KEHHE W BbIUUTAHUE YMCEN, COJAEpXKalllUX IeNIyI0 U APOOHYIO 4acTh, Ha
YMHOKEHHUE U JICJICHHE OOBIKHOBEHHBIX JPOOEH.

Anzeopa

B o3HakoMHUTENBbHOM IJIaHE PEKOMEHIyeTCsl U3ydarh clieayromue TeMbl: «pparonansHbie
yucina. JlelictBurenbHble yncia», «CpaBHEHUE 1EHCTBUTENBHBIX YHCEN, apu(pMETHUYECKHE IEHCTBUS
C JEeMCTBUTENBHBIMU uYuciIamMu», «HaxoxkaeHue NmpuOIMKEHHBIX 3HAYEHWM KBaJpaTHOTO KOPHS»,
«Teopema Buera», «PemeHus ypaBHEHMI TpeTbed M UYETBEPTOM CTENEHEW pa3IOKEHHEM Ha
MHOKHTETH», «DyHKIMS y =X U ee rpaduk», «[lorpemHOCTs U TOYHOCTH TPHONMKEHHS,
«UeTHple n HedeTHBIe (GyHKIUM», «DyHKIHMA y=X"», «DyHKIMA y= ax’, ee rpadUK M CBOWCTBA.
Ipaduxu dynxmmii y= ax? + n u y=a(x-m)?, «YpaBHEHHE ¢ AByMs TIEPEMEHHBIMH U €10 rpadur»,
«I'padmueckuii ciocoO permeHrs CUCTEMBI ypaBHEHU», «300pakeHre WICHOB apuMeTUIECKON 1
FEOMETPUYECKOM MPOrpecCMid TOYKAMH HA  KOOPAWHATHOW IUIOCKOCTH. JIMHEHHBIH U
AKCMOHEHIHATBHBIN pOCT. CI0KHBIE MPOLIEHTH.

Crnenyer yMEHBIIUTh KOJUYECTBO 4acOB Ha u3ydeHHe TeM: «Dopmynbl», «Jloka3aTenbcTBo
TOXJIECTBY, «JIMHEHHOE ypaBHEHHE C ByMsl HEM3BECTHBIMUY, «Ipaduk JIMHEHHOTO ypaBHEHHS C
JIBYMs TIEpEeMEHHBIMIY», «[paduueckoe pernieHre JUHEWHBIX YpPaBHEHWW WM CHUCTEM JIMHEWHBIX
ypaBHeHU», «CBOMCTBA KBaIpaTHIHON (YHKITUN.

BricBoOoaMBIIIIECS YAChl PEKOMEH IYETCSl HCTIOIb30BaTh: AJI Jydilel mpopaboTku Haubosee
BAXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pemenue cucrem ypaBHeHHI», «COBMECTHbIE
neictBus ¢ npoOsmu», «lIpumeHeHune CcBOICTB apu(METHUYECKOro KBaJpaTHOTO KOPHS»;, Ha
MOBTOPEHUE, PEUICHUE 3a/1a4, IPeoOpa3oBaHNe BHIPAKEHUH, a TAK)KE Ha 3aKpeIieHue MU3y4eHHOTO
Marepuana.

T'eomempus

Crnenyer OCHOBHOE€ BHUMAaHHUE YACINUTh NPAKTUYECKOW HAMPABIECHHOCTU Kypca, UCKIIOYUB U
yIIPOCTUB HamboJiee CIOKHBIN I BOCHPUITUS TeopeTuueckuid matepuan. Ha ypokax reomerpun
HEO0OXOMMO MaKCHUMAaJlbHO HCIOJb30BaTh HAINAAHBIE CPENCTBA OOyueHUs, OOJbIIEe MPOBOAUTH
MPAKTHYECKUX PabOT ¢ ydamuMmucs, peuarb 3anadu. CTpouTh pelieHHe 3a1ad MpU MOCTOSSHHOM
oOpallleHnH K HATTISITHOCTH — PUCYHKAM M YepTexkKaM.

O3HaKOMHUTENBHO JaTh TeMBbI: « TeopeMbl U J0Ka3aTenbCTBO. AKCHOMBI», «/{0Ka3arenbcTBO OT
MpOTUBHOTO», «CyllleCTBOBAaHUE W E€AUHCTBEHHOCTh IMEpPIEHIUKYIsIpa K MOpaMoi», «Meroa
reoMeTpuueckux mect», «Meron yaBoeHus wmenuansl», «Teopema @aneca u TeopeMa o
IIPONOPLIMOHANIBHBIX OTpe3Kax», «LleHTp macc TpeyronbHUKay, «I3MEHEHNE TPUTOHOMETPUUECKUX
GbyHKIMIT mpu Bo3pacTaHUM yraa», «@DopMydabl Ui pagMycOB BIUCAaHHBIX M OMHCAHHBIX
OKPY)KHOCTEHN INpaBUIIBHBIX MHOTOYIOJIBHUKOBY», «YpaBHEHHE NpsMOi», «/IBmxenue», «CBoicTBa
IBUKEHUs», «TeopemMa O NMpOM3BENEHUU OTPE3KOB XOpA, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHO».

Crnenyer yMEHBLIUTHh KOJIMYECTBO YacoB Ha u3yueHHe TeM: «CHUMMeETpUYHBIE (QUIYpBHI.
OcHOBHBIE CBOICTBAa 0CEBOM CUMMETpUNY, «LleHTpanbHas cumMeTpust», «llapannensHslii nepeHoc»,
«IToBopor», «IIpeobpazoBanue momodbus. IlomoOue COOTBETCTBEHHBIX 31€MEHTOB», «OCHOBHBIE
3aJ1auu Ha IIOCTPOEHUE C MOMOIIBIO LIUPKYIIS U TUHEUKNY, «JleKapTOBBI KOOPAWHATHI Ha IJI0CKOCTHY,
«Pemienue TpeyronbHUKOBY, «Ilogo0Oue Guryp».

BricBoOoAMBIIIMECS Yachl HCIIOIB30BATh HA PEIICHUE 33/1a4 U TIOBTOPEHHE.

Bepoamnocms u cmamucmuxa



B cBsa3u ¢ TEM, 4YTO IIaHHbIﬁ KypC BBI3bIBACT HaI/IGOHBHII/Ie CJIO)KHOCTHU I 06y’~IaIOIJ_II/IXCH C
3HP, CBA3aHHBIC CO CHMIXCHHBIM YPOBHCM DPAa3BUTHA CJIIOBECHO-JIOTMYCCKOIO MBIIUJIICHUA, €TI0
U3y4YeHUE JIOJDKHO CTPOUTHCS Ha 0230BOM YPOBHE U JIOCTYITHOM JUIsl Y4CHUKOB Marepuaie. OCHOBHOE
BHUMaHHC CJIICAYCT YACIWUTL pasaciiaM, CBA3AHHBIMHU C IMOBTOPCHUCM HpOfIIIeHHOI‘O Mmarcpualia,
YBCIIMYUTL KOJIMYCCTBO pra)KHeHI/If/'I )51 SaﬂaHI/If/’I, CBs3aHHBIX C HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTBIO
00yJarOIIHNXCS.

HeoOxoauMo mepecMOTpeTh COJEpKaHUE TEOPETUYECKOr0 Marepuala M XapakTep ero
HN3JI0OKCHUS: TeOpeTI/I'-IeCKI/Iﬁ Marcpuall MpernoJHOCHUTL B IMPOUCCCC PCIHICHUA 3a4a4 U BBIIIOJIHCHUA
3a[[aHHI71 HarAAHO-TIPAKTUYCCKOI'0 XapaKTepa, HEC TpC6OBaTB BbIBOJAa MW 3allIOMHUHAHUA CJIOKHBIX
dbopMyi, pemieHUs HECTaHIAPTHBIX, TPYTOEMKUX 3amaHuil. Psm Tem crienyer w3ydars B
03HAKOMHTEJILHOM IUTaHE.

[Ipumepnass mporpaMMa MpeNOCTaBISET aBTOpy pabodell mporpaMMbel CBOOOAY B
pacnpeneneH MaTepuraa o 4eTBepTaM (Tpumectpam). Pacnipenenenrie BpeMeHH Ha U3y4YEHHE TEM
B TeUeHUE Y4eOHOTo TroJa CaMOCTOSITENBHO OIpeienseTcs o0pa3oBaTeNIbHOM opraHu3anueil u
3aBUCUT OT OCOOEHHOCTEH rpynmnbl oOydatomuxcs ¢ 3[IP u ux ocoObix 00pa3oBaTenbHBIX
MOTPeOHOCTEH.

IIpumepnsbie BuabI AesiTebHOCTH oOyuyawmmxcss ¢ 3IIP, oGyc/ioBiieHHBbIe 0COOBIMU
o0pa3oBaTe/IbHbIMH  TNOTPeOHOCTAMHM M o0ecleYHBAKIINE OCMBICJIEHHOE OCBOEHHE
cojiep:kaHNHU 00pa3oBaHus o npeamery «Maremaruka»

Conepxanne BUIOB JesiTenbHOCTH oOydatomuxcsi ¢ 3[IP ompenmensiercs ux 0coObIMEU
oOpa3zoBarenbHbIMU OTpeOHOCTSIMU. [loMumo mmpoxo ucnons3yemsix B OOIT OOO oOmux ams
BCeX 00y4arolIMXCs BUIOB JIESATENLHOCTH CIEAYET YCHIIUTh BUIbI ACSITETbHOCTH crienuUuyHbIe JIs
JAHHOW KaTeropuu JieTel, o0ecreynBaroife 0CMbICIEHHOE 0CBOEHUE COIep KaHNs 00pa30BaHUs 110
MpeaMeTy: YCHUIICHHUE IPEAMETHO-TIPAKTUUECKOM AeSITETbHOCTH C AaKTUBU3AIMEH CEHCOPHBIX CUCTEM;
YyepesoBaHuEe BUIOB JAEATEIbHOCTH, 33JCHCTBYIOIIMX PAa3JIMYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE
MaTtepuana C ONOpOil Ha alrOpUTM; «IONIArOBOCTh» B HM3YyYEHHM MaTepuaia; HCIOJb30BaHUE
JOTIOTHUTEILHOM BU3YAJIbHOW OTOPHI (CXEMBI, MAOJOHBI, OMOPHBIE TAONHIIBI); PEYEBOM OTYET O
mpolecce U pe3ylbrare AeATeIbHOCTH; BBINOJIHEHUE CIEIHMAIbHBIX 3aJaHHi, 00ecreuynBaONINX
KOPPEKIUIO PEryIsluyd y4eOHO-II03HABATEIbHOW JEeSTeIbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3ynbTarta.

[IpumepHas Temarnyeckas U TEpMUHOJIOrHYeckas jgekcuka cootserctyeT OOIT OOO0.

Hnsa obyuaromuxcs ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS HPUEMBI Pa0OThI C JIEKCHUYECKUM
MatepuaioM 1o npeamery. [IpoBoautcs cnenuanpHas paboTa MO BBEIECHUIO B aKTHUBHBINA CIOBaph
oOyJaromuxcsi COOTBETCTBYIOLIEH TepMUHOJOTMU. V3yuyaemble TEpMHUHBI BBOJSTCS  Ha
TMIOJINCEHCOPHOM OCHOBE, 00s13aTelIbHA BU3YyallbHAs MOJIEPKKA, aITOPUTMBI PadOTHI C OTIPEICTICHUEM,
OTIOPHBIE CXEMBI IS aKTyaTH3al[ii TePMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B ydeOHOM IJIaHe

B coorBerctBun ¢ ®ezmepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHus yueOHbIN npenmer «MaTeMaTrnkay BXOAUT B IPEAMETHYIO 001aCTh
«Maremarrka U HHPOPMATHKa» U SBISIETCS 003aTeIbHBIM Ul n3ydeHus. B 5-9 kimaccax yueOHBIN
npenmMer «MaremaTtuka» TPaJAWIMOHHO U3YYaeTcs B paMKax CIEAYIOIIUX Y4eOHBIX KypcoB: B 5-6
KJaccax — Kypca «Maremaruka», B 7-9 kmaccax — KypcoB «AnreOpa» (BKIIOYas SIIEMEHTHI
CTaTHCTHUKM M Teopuu BeposTHOocTed) u «leomerpus». Hacrosmedt mporpammoii BBOIHMTCS
CaMOCTOSTENbHBIN yueOHbII Kypc «BeposSTHOCTh M CTaTHCTHKA.

Hacrosimie#t mporpaMMoit miperycMaTpuBaeTcs BBIICICHHE B YYeOHOM IUIaHE HA M3y4eHHE
MaTeMaTHKH B 5—6 Kilaccax 5 y4eOHBIX 4acoB B HENENIO B TEYEHHE KaXI0ro roja ooydeHus, B 7-9
KJaccax 6 y4eOHBIX YaCOB B HE/ICNIO B TEUCHHE KaXKJOTo rojia 00yueHus, Bcero 952 yueOHbIX daca.

Coneprkanue yaeOHOTO mpeamera «Maremarukay, MpeAcTaBlIeHHOE B pabodel mporpaMme,
coorBerctByeT ®I'OC OOO, IlpumepHONl OCHOBHOI 00pa3oBaTeiIbHOM MpOrpaMMe OCHOBHOTO
obmero oOpaszoBanusi, [IpuMepHOV aganTHPOBAaHHOW OCHOBHOW 00pa3oBaTENBHON MporpamMmMe
OCHOBHOT0 00111er0 00pa30BaHus 00yUaIOIIUXCS C 3aJIEPKKON TICUXUUYECKOTO Pa3BUTHSL.



ATAIITUPOBAHHA S PABOYAS TTPOI' PAMMA IS OBYYAIOIIMNXCS C 3I1P
YYEBHOI'O KYPCA «MATEMATUKA». 5-6 KITACCBI

Henn u3yvyenus: yae6HOro Kypca

IIproputeTHbIME LENAMU 00Y4Y€HUs MaTeMaTUKe B 5—6 Kiaccax sIBJISIFOTCS:

" npojoiDKeHHe (POpPMUPOBAHMS OCHOBHBIX MATEMaTHYECKHX MOHATHHA (YHMCIO, BEIMYHHA,
reoMerpuueckas ¢urypa), oOECIeUMBAIONINX NPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH
MaTeMaTU4YeCKOro 00pa3oBaHus 00yJaromMXCsl;

" pa3BUTHC WHTCIUICKTYAIBHBIX W TBOPYECKUX CHOCOOHOCTeW oOydaromumxcs ¢ 3I1IP,
[I0O3HABATEJIbHON AaKTMBHOCTH, HCCJIEJOBATEIbCKUX YMEHHH, HHTepeca K U3yYCHHIO
MaTEeMaTHKH;

* mnojnBeneHue ooydarommxcs ¢ 3[1P Ha 1oCTymHOM 17151 HUX YPOBHE K OCO3HAHUIO B3aUMO CBSI3U
MaTeMaTUKU U OKPYKAIOLIEro MUPA;

* (QopmupoBaHuEe (PYHKIMOHAIBHON MaTeMaTHUYeCKOM I'pPaMOTHOCTH: YMEHHUS DPAcllO3HaBaTh
MaTeMaTu4eckue OOBEKThl B PEAIbHBIX YKU3HEHHBIX CHUTyallUsIX, IPUMEHATH OCBOCHHbBIE
YMEHHUS Ui pelIeHHs] TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH MOJIy4YECHHbIE
pe3ynbTaThl U OLIEHWBATh UX HA COOTBETCTBUE MPAKTUYECKONW CUTYAIMH.

OcHOBHbBIE JHMHUM COJAEPKAHMUSI Kypca MaTeMaTHKu B 5—6 Kjaccax — apu(meTHueckas H
reoMeTpuyecKkasi, KOTOpble pa3BUBAIOTCS MapajuleIbHO, KaXkJas B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JPYTrOid, a B TECHOM KOHTAKTE U B3aUMOJICHCTBUU. Takxke
B Kypce MPOMCXOIUT 3HAKOMCTBO € 3JIEMEHTaMU aJreOpbl U ONUCATEIbHOM CTaTUCTHKY.

N3yuenue apupmeTnieckoro MaTepraina HaYMHAeTCs CO CUCTEMaTH3al[Mi U pa3BUTHSI 3HAHUIN
O HaTypalbHBIX YHCIaX, TOJYYEHHbIX B HauajgbHOW 1mikosie. Ilpu 3TOM coBeplIeHCTBOBaHUE
BBIYMCIUTEIBHOM TEXHUKU M (OPMUPOBAHHME HOBBIX TEOPETHYECKHX 3HAHHWM coueraercs ¢
pPa3BUTHEM BBIYUCIUTENIBHON KYJIBTYpbl, B YaCTHOCTH C OOyYeHHMEM MpPOCTEHIIUM MpHEMaM
MPUKUIKA U OLICHKH PEe3ylbTaTOB BbIUMCICHUN. V3ydeHne HaTypaabHBIX YHCEN IpoAoKaeTcs B 6
KJIacCe 3HAKOMCTBOM C HayaJbHBIMU NOHSTUSMHU TEOPUH JIETUMOCTH.

Jpyroii KpymHBIM OJOK B coAepKaHWU apu(PMeTHueckod JUHWUU — 3To Apodbm. Hawamo
M3Y4YCHUS OOBIKHOBEHHBIX U ICCSITHYHBIX APOOEH OTHECEHO K 5 Ki1accy. DTO MEPBHIil ATal B 0CBOCHUH
npobei, Korja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJESIMHU, MOHATUSAMHU TeMbl. [lpu stom
paccMoTpeHre OOBIKHOBEHHBIX JpoOeil B MOJHOM OO0bEME MpEANIECTBYET M3YYEHHUIO JECSITHUHBIX
npobei, 4To 1enecoodpa3Ho ¢ TOUKU 3PEHHMSI JTIOTUKU M3JI0KEHUS YUCIIOBOM JIMHUM, KOTJa MpaBuiia
NEUCTBUM C JAECATUYHBIMU JIPOOSIMHM MOXKHO OOOCHOBaTh YK€ HW3BECTHBIMU aIrOpUTMaMU
BBITIOJTHEHUS] JIEUCTBUNA C OOBIKHOBEHHBIMU JpOOSMHU. 3HAKOMCTBO C JCCATHUHBIMH JIpPOOSMU
pacIupUT BO3ZMOKHOCTH JJIsl TOHUMAaHUsI 00y4aroIMMUCS TPUKIIATHOTO IPUMEHEHHUsI HOBOM 3aITuCH
P U3YYCHHUH APYTUX IPEIMETOB U IIPU MPAKTUUECKOM UCTob30BaHuU. K 6 K1accy oTHECEH BTOpOi
Talm B M3y4eHUH JApoOed, TI/e MPOUCXOIUT COBEPUICHCTBOBAHME HABBIKOB CPAaBHEHUS U
npeoOpa3oBaHus IpoOel, 0CBOCHHE HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH
BBIYHCIICHUI, B TOM YHCIIe 3HaYEHUIN BBIPAKECHUHN, COAECPKAIIUX U OOBIKHOBEHHBIE, M JICCATUUHbBIE
Ipo0Ou, yCTaHOBJICHHUE CBA3EH MEXAy HHUMH, PACCMOTPEHHE MPUEMOB pelIeHHs 3a1a4 Ha aApobdu. B
Hauase 6 Kiacca MPOUCXOIUT 3HAKOMCTBO C MOHITUEM IMPOLIEHTA.

OcoOeHHOCThIO M3YYEHHUS IOJIOKUTEIBHBIX U OTPULIATENIBHBIX YHCEI SBISIETCS] TO, YTO OHU
TaKKe MOTYT paccMaTpuBaThCS B HECKOJNBKO JTanoB. B 6 kiacce B Havane HM3YYEHUS TEMBI
«[TonmoxutenpHble W OTpULATEIbHBIC YMCIa» BblAENsAeTcs noareMa «llemble yncna», B pamkax
KOTOPOH 3HAKOMCTBO C OTPHUIATENBbHBIMU 4YHCIAMHU M JACUCTBUSMHM C TIOJOKUTEIBHBIMU U
OTpULATEIbHBIMU YHCIAMU IIPOMCXOAUT HA OCHOBE COJEPKATEIBHOIO MOAX0Ja. DTO MO3BOJISIET Ha
JOCTYITHOM YPOBHE MO3HAKOMHUTH YYaIIMXCs MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHATUSMH TEMBI,
B TOM YHCII€ U C MPAaBUJIAMU 3HAKOB IPU BBHINOJHEHUM apupMeTHyeckux nenctBuil. M3ydenue
palMoHaIbHBIX YMCEN Ha TOM He 3aKOHUUTCS, a OyJIeT MPOJ0JKEHO B Kypce anreOpsl 7 Ki1acca, 4To
CTaHET CIEAYIOIIMM IPOXOJAOM BCEX NPUHLUIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3fclieHUuE
TPYAHOCTEH oOierdaer BOCHpUATHE MaTepHaia, a paclpelelieHHe BO BPEMEHU CIIOCOOCTBYET
MIPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

ITpu oOyueHun pereHnIo TEKCTOBBIX 3a/1ad B 5S—6 Ki1accax MCIOJIb3YIOTCs apu(MeTHYECKUe
npuémsl perieHus. TekCToBbIe 3aa4H, peraeMble Ipu 0TpabOTKe BEIYUCIUTENbHBIX HABBIKOB B 5—
6 KJaccax, pacCMaTpHBAIOTCS 3a/audl CIEAYIOIIMX BHJIOB: 3aJadyd Ha JBH)KEHUE, Ha YacTH, Ha
MOKYTIKH, Ha PabOTy M MPOU3BOAUTENHFHOCTh, Ha MPOLEHTHI, HA OTHOLIEHHS W mporopuuu. Kpome



TOr0, 00yJaroUIrecss 3HaKOMATCS ¢ MpUéMaMy PEeIIeHus 3a/1a4 mepeOopoM BO3MOXKHBIX BapHUaHTOB,
y4arcs paboTaTh ¢ HHPOpMAIME, IpeCTaBIeHHON B (hopMe TAaOIHII WIIK AUATPAMM.

B paboueii nmporpamme npeaycMoTpeHo (OpMHPOBaHUE MPONEACBTUYECKHIX aJreOpandecKux
IIPEACTABICHUNM. DbyKkBa Kak CHMBOJ HEKOTOPOIO 4YHUCJIA B 3aBUCUMOCTH OT MAaT€MaTU4YeCKOTrO
KOHTEKCTa BBOJUTCS MIOCTENIEHHO. byKBEHHAsi CUMBOJIMKA IITUPOKO MCIOJIB3YETCs IIPEXKIE BCETO IS
3amUCH  OOIIMX YTBEPXKACHUH W NTPEAIOKEHUH, (GOpMyda, B YaCTHOCTU Ui BBIYHMCICHHUS
T€OMETPUYECKHUX BEJIMYUH, B KAUECTBE «3aMECTUTENIS» YUCIIA.

B xypce «MaremaTtuku» 5—6 Ki1accoB MpeACTaBIeHa HAIISIIHAsl FEOMETPHs], HallpaBJICHHAs Ha
pa3BuTHE OOPAa3HOTO MBINUICHUS, MTPOCTPAHCTBEHHOTO BOOOpPAKEHUS, N300pa3UTEIbHBIX YMEHHIA.
OTO BaXKHBIN 3TAll B U3yYEHUU I€OMETPHUU, KOTOPbIM OCYLIECTBIISIETCSI HA HAIVISIIHO -IIPAKTUYECKOM
YPOBHE, OIMPAETCs Ha HAIVIITHO-00pa3sHOEe MBIIUIEHHE o0ydarommxcs. bombmas posb OTBOAUTCS
MPAKTUYECKOM JEATEIILHOCTH, OIBITY, SKCIIEPUMEHTY, MoJeTupoBanui0. O0ydaromuecs: 3HaKOMATCS
C TEOMETPUYECKUMU (UrypaMud Ha IIJIOCKOCTM U B IMPOCTPAHCTBE, C HX MPOCTEUIIMMHU
KOH(QUrypanusMu, ydaTcsl n300pakaTb UX Ha HEIMHOBAHHOM U KJIeT4aTol Oymare, paccMaTpuBaroT
UX IpOCTEHIINEe CBOWCTBA. B mpomecce u3ydeHHs HamIsigHOM I€OMETPHUH 3HAHMS, IOJIyYCHHBIC
00yJaromMuMHCs B HaYaJIbHOM LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CormacHo yueOHOMY IIaHy B 5—6 KiaccaX H3y4daeTcsi HMHTETPUPOBAHHBIA MpPEAMET
«MaremMaTtunkay, KOTOPBIH BKIIFOYAET apu(PMETHISCKUI MaTeprall M HAJISATHYIO TEOMETPHIO, a TAKKe
MPOTIEIEBTUYECKIE CBEACHHS U3 anreOphl, IEMEHTHI JIOTUKH U HadaJla ONTUCATEIIbHOM CTAaTUCTUKH.

VY4eOHbIH TJ1aH HAa U3YUYEHHUE MaTeMaTHKU B 5—6 Kj1accax OTBOJIUT HE MeHee 5 yIeOHBIX 4acoB
B HEJIEJIO B TEUCHHUE KAXKI0TO Toa 00ydeHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COLEPXAHUE YYEBHOI'O KYPCA (I1O0 TOJAM OBYYEHUA)

5 KJIACC

Hamypanovhsie yucna u nyno

Harypansnoe uncno. Psg Harypansabix uncen. Yucino 0. M300paskeHne HaTypaibHBIX YHCET
TOYKaMH Ha KOOPIWHATHOM (YHUCIIOBOM) IPSMOTA.

[lo3unmonnasi cucremMa CuUuCleHUs. Pumckas Hymepayus Kaxk npumep HeNO3UYUOHHOU
cucmemvl cuucnenusnt. JlecaTHaHas CUCTEMA CUMCIICHUS.

CpaBHeHHE HaTypalbHBIX YHCEJ, CPAaBHEHHWE HATypalbHBIX uucen ¢ HyléM. CrnocoObl
cpaBHeHUs. OKpyIIeHHE HAaTypalbHbIX YHCEI.

CrnoxeHue HaTypaibHBIX YHCEI; CBOMCTBO HYIISI MIPU CIIOKEHUU. BblunTanue kak aencTBue,
o0paTHOe CJI0KEeHUI0. YMHOKEHHE HATypalbHBIX YHCEIT; CBOMCTBA HYIIS U €IUHUIIBI TP YMHOKESHUU.
Jlenenue kak JaeicTBHE, 0OpaTHOE YMHOXEHHI0. KOMIOHEHTBI NEWCTBHM, CBS3b MEXKIAY HHUMH.
[IpoBepka pe3ynbTara apudmMerndeckoro Aeiicteus. [lepemecTutensHOe U coUueTaTeNLHOE CBOMCTBA
(3aKOHBI) CTIOKEHUS U YMHOKEHUS, pacnpeoeiumelibHoe c80UCME0 (3aKOH) YMHONCEHUS.

Hcnonb3oBanue OykB st 0003HAUY€HUs HEM3BECTHOTO KOMIIOHEHTA U 3allCU CBOMCTB
apumMeTnyecKux NeHCTBUH.

Crenensb ¢ HaTypaiabHBIM MOKa3aTeNeM. 3aKuch YUCia B BUJE CYMMBI pa3psIHbIX ClaraeMblX.

UucnoBoe BbIpakeHHE. BbluncieHne 3HAYeHUH YHCIOBBIX BBIPAKEHUH; MOPSAOK
BBITIOJIHEHUS JAeicTBUM. Vconb30BaHre MPY BBIYMCIEHUSAX IEPEMECTUTEIBLHOTO U COYETATEIBLHOTO
CBOWCTB (3aKOHOB) CJI0)KEHHUS U YMHOKEHHUS, pACNpedeiumenbH020 C80UCMBA YMHONCEHUS.

JApoou

[IpencraBnenue o aApodU Kak crocobOe 3amucH YacTH BeMUYUHBL. OOBIKHOBEHHBIE TPOOH.
[IpaBunbHBIe U HempaBuibHbIE ApoOu. CMmemianHas ApoOb; MpeACTaBIEHUE CMENIaHHOW Apodu B
BUJIE HEMPaBWIBHON JpoOM U BbIJCNEHUE LENOM YacTH 4YHclIa W3 HENPaBHILHOW IpoOu.
N3o06paxenune apobelt ToukaMu Ha 4MCIOBOM mpsiMoil. OcHOBHOE cBOWCTBO npodu. Coxpauenue
opobet. [Ipusedenue opodou k Hogomy 3HameHamenio. CpaBHEHUE APOOEH.

CrnosxeHue U BbIYUTaHuE qpooOeil. YMHOKEHHE U AefieHue ApoOeii; B3auMHO-00paTHBIE IPOOH.
Haxoorcoenue uacmu yenozo u yenoeo no e2o uacmu.

Hecstuunas 3anuch apooeit. IlpencraBnenue aecaTHyHONW apoOu B BHJIE OOBIKHOBEHHOM.

! 3,H€CI> " aajic€ KypCuBOM 0003HAYEHBI TEMbI, U3YYCHUC KOTOPBIX IPOBOAUTCSA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CAMOCTOATCIIbHO OIPCACIIACT o0beM n3y4yacMoro MarcepuaJia.



N300pakeHne NeCATUYHBIX ApoOei ToukaMu Ha 4YHCIOBOHM mpsiMoil. CpaBHEHHE AECATUYHBIX
IpoOeH.

Apudmernueckue ISHCTBUS C NECATUIHBIMU APOOSIMU. OKkpyenerue 0ecimuyHblx Opooeli.

Pemenue TekcToBBIX 32124

Pemienne TEKCTOBBIX 3a7a4 apu(PMETHUYECKUM CHOCOOOM. Pewienue nozuueckux 3a0ay.
Pewenue 3a0au nepebopom 6cex 603modcHbix eapuanmos. Vconb3oBaHWe TPU PEIICHUH 3alady
TAOJIHII U CXEM.

Pemenue 3anau, cojep:kaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYMHBI: CKOPOCTb, BPEM,
paccTosiHue; 1€Ha, KOJUYECTBO, CTOMMOCTb. EJMHMIIBI H3MepeHHs:: Macchl, 00bEMA, LEHBI;
paccTosiHus, BpEMEHH, CKOpOCTU. CBSA3b MEXIY €IMHULIAMU U3MEPEHUS KaX 0! BEIUUUHBI.

Perienrie 0CHOBHBIX 3a/1a4 Ha APOOU.

[IpencraBnenue JaHHBIX B BUAE TAOIUL], CTOJOYATHIX AUArPAMM.

Harnsaanas reomerpus

Harnsinueie npeacrasneHus o Gurypax Ha IUNIOCKOCTH: TOYKA, MpsMasi, OTPE30K, JIyd, yroi,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT. Yroiu. [Ipsamoi, OCTpsIi, TylTON U pa3BEPHYTHIE YIIIBIL.

JUinHa  oTpe3ka, METpUYecCKHue eIWHULbl JIuHbl. JInuHa JoMaHoOW, mnepumerp
MHOTOYTOJIbHUKA. VI3MepeHre 1 NoCTpOeHHE YITIOB C TOMOUIBIO TPAHCIIOPTUPA.

Harsinaeie npencrasieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; MPSMOYTOJIbHUK,
KBaJIpaT; TPEYTroJbHUK, O pageHcmee huzyp.

N3obpaxenue ¢uryp, B TOM 4nciie Ha KieTdartoil oymare. [locmpoenue kongueypayuti u3z
yacmetl NPAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U Kiemuamot Oymaee. VIcTionp30BaHUE CBOWCTB
CTOPOH U YITIOB NPSAMOYTrOJbHUKA, KBaJpara.

[Tnomaas npsIMOYroIbHUKA X MHOTOYTOJIBHUKOB, COCTABIIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM
yucie ¢puryp, n300paxE€HHBIX Ha KileT4aTtol Oymare. ENWHUIBI H3MepEeHUs TIOMAIH.

Haenaonvie  npeocmasnenusi o npocmpancmeeHuwvlx — ueypax: — NpaMoy20NbHbIl
napannenrenuned, Kyo, mHozoepanHuku. M3obpasicenue npocmeriuiux MHo202panHukos. Pazeépmku
kyba u napannenenuneda. Cozoanue mooeneti MHO202PAHHUKOG (U3 Oymazu, npoBoioKU, NIACMUIUHA
uop.).

O06vém npamoyeonvHoco napanieienunedd, Kyoa. Eounuyvl usmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna

Apudmernyeckre ACHCTBHS ¢ MHOTO3HAYHBIMM HATYPAJIbHBIMH dYHCIaMU. YHCIOBBIC
BBIPOKEHUS, TOPSAIAOK JCHCTBUM, HCIOJb30BaHUE CKOOOK. lcCronb30BaHHME MPH BBIYMCICHUAX
MEPEMECTUTEILHOIO M COYETATEIBbHOTO CBOWCTB CIIOKCHUS M YMHOXCHUS, PACNPeOeiumenbHo20
ceoticmea ymHooicenusi. OKpyriieHUe HaTypabHBIX YUCEIT.

Jlenumenu u kpamuvie yucia, pa3ioKeHUe HA MHOXKHUTEIH. [IpocThie M COCTaBHBIC YHCIIA.
Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. . nauborvwuii obwuii oerumensy u HaumeHvuiee ooujee
kpamu . [lenumocmo cymmol u npoussedenusi. JIeneHre ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOWMCTBO NpoOH, cokparieHue apoderi. CpaBHeHHE H
yIopsiIouMBanue Apooei. Perenre 3aqa4 Ha HaX0XkKICHUE YaCTH OT LIEJI0TO M IIEJIOTO IO €r0 YacTH.
JlpoOHOE 4KciIo Kak pe3ynbrar aenenus. [IpencrapieHue aecaTHIHOM qpoOu B BUIE 0OBIKHOBEHHOMH
IpoOu U BO3MOXKHOCTH TpEACTaBICHUS OOBIKHOBEHHOW IpoOu B BUIE NeCATHYHOM. JlecsaTUUHbIE
Ipobu M MeTpuueckass cuctemMa Mmep. ApudMeTudyeckue ACUCTBUS W UYUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U IECATUIHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHouIeHUU. Macwma6b, tupomnopuus. Ilpumenenue
MIPOTMOPIIUNA TIPU PEIICHUH 3a7ad.

[Tonsite mpoueHTa. Beiuncienne mporeHTa OT BENTUYMHBI M BETUYHMHBI 1O €€ MPOLICHTY.
BreipakeHue NpOIEHTOB ACCATHUHBIMH JpoOsimu. Pernenuwe 3amad Ha MPOIEHTHI. BwipakeHue
OTHOIIICHUS BEJIMYMH B TIPOIEHTAX.

Ilonoxcumensnvie u ompuyamenbHvle YUCIA

[MonoxutenpHbIEe U OTpUlaTenbHble uncia. Llenpie uncna. Modyre uucna, ceomempuyeckas
unmepnpemayusi mMooyisa uducia. V3o0pakeHHe dYHCeNn Ha KOOpAWHATHOW mnpsiMod. Yucnoswvie
NPOMENCYMKU.

CpaBuenue uymcen. Apudmernyeckue NEHCTBUS C TMOJIOKUTEIBHBIMU U OTPUIATEIBLHBIMU



YHCIIaMU.

[IpsimoyronpHas cucreMa KOOpAMHAT Ha IJIOCKOCTH. KoopaMHAThl TOYKH HA IJIOCKOCTH,
abcmucca u opauHara. [ToctpoeHue Touek u GUryp Ha KOOPIAMHATHOM IJIOCKOCTH.

bykeennuie evipasricenus

[Tpumenenne OyKB JUIs 3allMCH MaTEeMAaTHYECKUX BBIPAXEHUN WM mpeioxkeHuid. CBoiicTBa
apu(METHUECKUX NICHCTBUNA. bByKgeHHble GblpadceHus U 4Yuciogvle NOOCMAHO6KU. ByKBEHHBIE
paBEHCTBA, HAXOXK/ICHUE HEH3BECTHOTO KOMITIOHEHTA. DopMyIbl; GOpMYIbl IEPUMETPa U TUIOIIA I
MPSIMOYTOJIbHUKA, KBaJIpaTa, 00véma napaiieienuneoa u Kyoa.

Pewenue mexcmoguoix 3a0au

Pemienne TeKCTOBBIX 3ama4 apu(PMETHUYECKUM CHOCOOOM. Pewenue nocuueckux 3aoad.
Pewenue 3a0au nepebopom 6cex 803MONCHBIX 8APUAHMOE.

Pemenne 3amau, copepikamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIMYUHBI: CKOPOCTH, BPEMs,
paccTosiHue; [eHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOAUTEIHLHOCTD, BPeMsl, 00bEM paboThl. EMUHUIIEI
W3MEpPEHUS: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b MEXAy CIUHUIIAMU
M3MEPEHUS KaXKJI0W BETUIMHEI.

Perenwne 3a1a4, CBSI3aHHBIX ¢ OTHOIICHUEM, MPOTIOPIIHOHAIBHOCTHIO BEJTMYHH, POIICHTAMU;
peleHre OCHOBHBIX 3a/1ad Ha JPOOU M MPOIIEHTEI.

Oyenka u npukuoKa, oKpyaieHue pe3yibmama.

Cocmasnenue OYK8EHHbIX 8bIPANCEHUL NO YCIO0BUIO 3A0AUU.

[IpencraBinenne JaHHBIX ¢ TOMONIBIO TaOwIl U quarpamM. CTosroyaTbie TUarpaMMBbl: 4TCHUE
¥ TocTpoeHue. UTeHne KPYroBbIX JHArPAMM.

Haznaonan zeomempus

Harnsigaeie mpencraBineHust 0 pUrypax Ha TUIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHHK, YETBIPEXYTOIBHHUK, TPEYTOJIbHUK, OKPY)KHOCTB, KPYT.

Bzaumnoe pacnonooicenue 08yx npAMbIX HA NIOCKOCMU, NApAjllelbHble  NpsMble,
nepneHouKyisapHele npamvle. VI3MepeHue pacCTOSHUN: MEXTy ABYMs TOUKaMHU, OT TOUKH JI0 MIPSIMO;
JUIMHA MaplIpyTa Ha KBaIpaTHOMN CETKe.

W3mepenne u MOCTPOEHHE YINIOB C MOMOIIbIO TpaHCHOpPTHpa. BuIsl TpeyrosbHUKOB:
OCTPOYTOJIbHBIN,  TPSMOYTOJIbHBIA,  TYIOYTOJBHBINH;  PAaBHOOCAPEHHBIM, PaBHOCTOPOHHHM.
YeTbIpEXYTrOJIbHUK, MPUMEPBl YETHIPEXYrOJbHUKOB. [IpsIMOYronbHHK, KBaJapar: HCIOIb30BaHUE
CBOMCTB CTOpOH, YIVIOB, QUaroHasneil. M3obpaosicenue ceomempuyeckux @ueyp Ha HeIUHOBAHHOU
bymaze ¢ UCNONbL308AHUEM YUPKYIA, JAUHEUKU, YeonbHuka, mpaucnopmupa. llocTpoeHus Ha
KJIeT4aTou Oymare.

[lepumerp muoroyronpHuka. [loHsTHe TUIOmMAamN GUTYPHI; AUHUIBI U3MEPEHUS IJIOLIA/IH.
[TpubmmxénHoe u3MepeHue Iiomanu Guryp, B TOM 4uciie Ha KBaApPaTHOU ceTke. [lpubausicénuoe
usmMepeHrue ONUHbL OKPYHCHOCMU, NIOWA0U KpY2d.

Cummempus:  yeumpanvhas, ocegas U  3epkanvHas  cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Puyp.

Haenaonvie npedcmasnenusi o npocmpancmeenuvix gpucypax: napaiieienuned, Kyo, npusma,
nupamuoa, KoHyc, yuiunop, wap u cepa. Hzobpasicenue npocmpancmeentuvlx gueyp. llpumepoi
PA38EPMOK MHO202PAHHUKOS, yununopa u koHyca. Cozo0anue mooeneti npoCmpaHCmeeHublx ucyp
(u3z bymazu, npoBoIOKU, NIACMULUHA U OP.).

Tlonamue o0b6véma; edunuyvl usmeperus 06véma. Oo0vbEM NPAMOY20IbHO20 napaielenuneod,
Kyoa.

IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YVYEBHOTI'O IIPE/IMETA «MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBIIET'O OBPASOBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHUBAIMS K 00Y4EHUIO MaTeMaTHKe U LieJIeHapaBIeHHON T03HABaTeIbHOM e TeNbHOCTH;

MOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO JEATEIbHOCTD,
TpeOyIOIIYI0 MaTEMaTHYECKUX 3HAHUH, B TOM YMCIIE YMEHHE YUYUThCA Y JPYTUX JIOACH;



CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIINIO, OBITh TOTOBBIM JICHICTBOBATH B OTCYTCTBHE
rapaHTHH ycrexa;

cnocobHocTh oOyuatomuxcss ¢ 3[IP k oco3HaHHMIO CBOMX AEPUIMTOB W TPOSBICHUE
CTPEMJIEHUS K UX IIPEOIOJICHHUIO;

CIOCOOHOCTH K CaMOPa3BUTHIO, YMEHHE CTABUTH JJOCTUKUMBIC LIEIIH;

YMEHHUE pa3ianyarh yueOHblE CUTYalluH, B KOTOPHIX MOXKHO JIEHICTBOBATh CAMOCTOSTENbHO, U
CUTyallud, TA€ CJeQyeT BOCIOJb30BaTbCcsi CIOPaBOYHOW HHGOpManuendn Wid  JIpyruMHU
BCIIOMOTaTeJIbHBIMU CPEJCTBAMY;

CIOCOOHOCTh NMEPEHOCUTH TOJIyYCHHBIE B X0JIe 00y4YeHUs 3HAHHUS B aKTYyaJbHYIO CHTYaIlHIO
(Ipu peleHny KUTEHCKUX 3a/1a4, TpeOYIOINX MaTeMAaTHYECKUX 3HAHUM );

CIOCOOHOCTh OPUEHTHPOBATHCSA B TPEOOBAHUAX M MPABHIIAX MTPOBEACHUS IPOMEKYTOUHOHN 1
HUTOTOBOM aTTECTAaIlHUM;

OBJIaJICHHE OCHOBaMH (PMHAHCOBOM IPAMOTHOCTH.

METAIIPEMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHolMu y4eOHbIMU NO3HABAMENbHBIMU 0CUCHBUAMU:

yCTaHABIMBaTh MPUYUHHO-CIIEICTBEHHbIE CBS3M B XOJE€ YCBOCHHMS MAaTeMaTH4eCKOTO
MaTepuana;

BBISIBJIATH 1€(DULIUT JAHHBIX, HEOOXOAUMBIX JUIsl pellIeHUs] IOCTaBIEHHOM 3a/1aun;

C TMOMOIIBI0 YUYHUTENS BBIOUPATH CIOCOO pElIeHHs MaTeMaTU4YecKoW 3ajauyu (CpaBHUBATh
BO3MOJKHBIE BAPUAHTBHI PELLICHHS);

MPUMEHSTH U TPE0OPa30BbIBAaTh 3HAKH M CUMBOJIBI B XO/I€ PEILIEHUsI MaTeMaTHYeCKHX 3ajad;

yCTaHaBJIMBaTh UCKOMOE U JaHHOE MPU PEILIEHUU MaTeMaTU4eCKOH 3a/1auu;

MMOHUMATh U UHTEPIPETUPOBATh HH(POPMALINIO Pa3IMUHbIX BUJOB U (GOpM IpeCcTaBlIECHUS;

WUTIOCTPUPOBATh peliaeMble 3aa41 rpaguuecKUMH CXeMaMu;

3¢ (HEeKTHBHO 3aTOMUHATH M CHCTEMATU3UPOBATh WH(OPMAITHIO.

MIOHMMATh U UCIIOJIb30BATh MAaTEMAaTUYECKHE CPEICTBA HAMIAHOCTH (rpaduKu, JUarpaMmBl,
TaOJIMIIBI, CXEMBI U JIP.) JUISl WIUTIOCTPALUK, UHTEPIPETAllUY, apIyMEHTALUH.

Ognadenue ynugepcanbHolMu Y4eOHbIMU KOMMYHUKAMUGHBIMU OCIICIGUAMU.

OpraHu30BBIBaTh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATENbHOCTh C YUUTEIEM U
CBEPCTHHKAMH B IIPOLIECCE PELICHNUs 3a1a4;

B3aMMOJICHICTBOBAaTh M HAaXOJUTh OOIIME CIIOCOOBI paboThl; paboTaTh B IpyIIe: HAXOAUTh
oO1iee perieHue U paspemars KOHQIUKTBl Ha OCHOBE COINIACOBAaHMS MO3UIMN M y4€Ta UHTEPECOB;
cllylath naptHépa; popMynupoBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

IIPOrHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB IPU HAJIMYUU PA3HBIX TOYEK 3PEHUs U
paspeniate KOHQJIUKTH HA OCHOBE Y4€Ta HHTEPECOB U MO3ULMI BCEX YYACTHUKOB;

apryMEeHTUPOBaTh CBOIO IMO3MLIMI0O M KOOPAMHHMPOBaTH €€ C MO3ULMUAMM MapTHEPOB B
COTPYAHUYECTBE IIPU BBIPAOOTKE OOIIETr0 pelIeHUs] B COBMECTHOM JESITEIbHOCTH;

BBITOJIHATH CBOIO 4YacTh PabOThI, JOCTUraTh Kaue€CTBEHHOIO pe3ylbTara U KOOPIUHHPOBAThH
CBOU JICUCTBUS C JPYTMMHU WIEHAMH KOMaH/Ibl;

OLIEHUBATh Ka4eCTBO CBOEIO BKJIAJa B OOIIMH MPOIYKT.

Osnadenue yHueepcanbHbIMU y4eOHbIMU PECYIAMUGHBIMU OCUCH EUAMU:

CTaBHUTb LI€JIH, BBIOMPATh U CO3/aBaTh aJTOPUTMBI JUIsl pEIIEHUs] yYeOHBIX MaTeMaTHUECKUX
npobiem;

IUIAHUPOBAaThb M OCYILECTBIATh JEATEIBHOCTb, HANPABICHHYIO Ha pEIIEHUE 3aj1ad
HCCJIEZI0BATENBCKOTO XapaKTepa.

(bopMynHpoBaTh U yIepKUBaTh y4eOHYIO 3a/auy, COCTaBIAThH IUIAH M MOCIEA0BATEIbHOCTD
JIeHCTBUIA;

OCYILECTBIISATH KOHTPOJIb M0 00pasily U BHOCUTh HEOOXOIUMBbIE KOPPEKTUBBI;

KOHTPOJIUPOBATh MPOIIECC U pe3ylbTaT yueOHOM MaTeMaTHYeCKOH eI TeIbHOCTH;

aJIeKBaTHO OIICHMBATh MPABUIBHOCTH WJIM OLIMOOYHOCThH BBINOJHEHHS Yy4e€OHOH 3amauu, eé
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE BOBMOXKHOCTH €€ peIleHus;

CIIMYaTh CIOco0 ASHCTBUS M €r0 pe3ylbTaT ¢ 3aJaHHBIM 3TAJOHOM C LIENbI0 OOHAPYXKEHUs
OTKJIOHEHHH U OTIMYHUH OT HTAJIOHA.

NPEABUIETh TPYIHOCTH, KOTOPhIE MOT'YT BO3HUKHYTb IIPH PeLICHUH y4eOHOU 3a1auu;

MOHUMATh MPUYMHBI, 0 KOTOPBIM HE OBUT JOCTUTHYT TpeOyeMblIil pe3ynbTar IesTeIbHOCTH,



OTIpENIeIIATh TIO3UTUBHBIC U3MEHEHUS U HalpaBlieHUs, TpeOyIolue qanbHeimeil paboTsl;
perylmpoBaTh CIOCOO BHIPAKECHUS IMOIIHUH.

HNPEAMETHBIE PE3VJIBTATbBI

Pesynbrarel ocBoeHust yueOHoro npeamera «Maremaruka (BKIIrodasi anredpy, reoMeTpuio,
BEPOSATHOCTH U CTaTUCTHUKY)», pacrpeiesieHHbIE 110 To1aM 00ydeHus1, GopMyTupyroTCst 10 IPUHIHITY
n00aBIeHMsI HOBBIX PE3YJIBTaTOB OT rOfia K TOAY, Y’K€ Ha3BaHHBIC B MTPEBLAYIINX T0/1aX MO3UINH, KaK
[IpaBUJIO, JOCJIOBHO HE IOBTOPSIOTCSA, HO YUUTBHIBAKOTCS (pe3y/IbTaThl OYEpPEIHOro roja Io
YMOJIYAHUIO BKJIIOYAIOT PE3Y/IbTAThl MPEAbIAYILHUX JIET).

[IJTAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATBI OCBOEHMS IIPUMEPHOM
PABOYEW [TPOT'PAMMbI KYPCA «MATEMATUKA»
(ITO TOAAM OBYYEHU )
OcBoenne yueOHOTO Kypca «Maremarukay B 5—6 Kjlaccax OCHOBHOM IIKOJIBI JIOJDKHO
o0ecrneunBaTh J0CTUKEHUE CIEAYIOUIUX MTPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIIbTATOB:

5 KJIACC

Yucna u évluucnenus

OpueHTHPOBAaThHCS B OHATUSAX U OTIEpUPOBATh Ha 0a30BOM YpPOBHE TEPMUHAMHU, CBSI3aHHBIMU
C HaTypaJIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U AECATUYHBIMU APOOIMHU.

CpaBHuBaTh U YHOPSAJOYMBATh HaTypajibHbIE UYHCIA, CPABHUBATH B MPOCTEUIIMX CIydasx
OOBIKHOBEHHbIE IPOOH, AECATUUHbIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (UMCIOBOM) MPSIMON C COOTBETCTBYIOLIUM €H YMCIIOM U
n300paxkaTh HaTypaJbHbIE YHCIIa TOYKAMH Ha KOOPJIMHATHOM (YMCIIOBOI) MPSIMO.

Boinmonusate apudmMernyeckue AEWCTBUS C HATypalbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMU
OpoOSMH B MTPOCTEUIINX CITydasiX.

BoInonHATs IpOBEPKY, MPUKUJIKY PE3YIbTaTa BEIYUCICHHM.

OKpymIsTh HaTypaJIbHbIE YKCIIA.

Pewenue mexcmoguix 3adau

Pemare TekcToBble 3a7au apupMETHUYECKHM CIIOCOOOM M C MOMOIIbIO OPraHW30BaHHOTO
KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BapHaHTOB (TIpH HEOOXOIWMOCTH C HANPaBIISIONMICH
MTOMOIIIBIO).

Pemare 3amauu, coneprkarivie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTb, BpeMms,
paccTosiHue; 1eHa, KOJUYECTBO, CTOUMOCTh (P HEOOXOAMMOCTH C UCHOJIB30BAHHEM CIIPABOYHON
nHpopmaiun).

Hcnonb30BaTh KpaTKKUE 3allMCH, CXEMbI, TaOIHUIIbI, 0003HAYE€HHUS IIPU PEIICHUH 3a7ad.

[Tonp30BaThCsl OCHOBHBIMH EIMHUIAMHM W3MEPEHUS: IIEHbI, MAcChl; PACCTOSHUS, BPEMEHHU,
CKOPOCTH; BBIp@KaTh OJHU €AWHUIIBI BEJIMUYMHBI 4epe3 Apyrue (Mpu HeoOXOJUMOCTH C OMOPOH Ha
CIPAaBOYHYIO HH(POPMAIIHIO).

W3Bnekats uHpOpMALMIO, MPEACTaBICHHYIO B Talnuile, Ha CTONOYATOl Juarpamme,
HMHTEPIPETUPOBATH MIPE/ICTABICHHBIE TaHHBIE, UCTIOJIH30BATh JAHHbBIE MPU PEIICHUH 3a]ad.

Haznaounan 2eomempus

[Tonb30BaThCsi TEOMETPUYECKUMHU TOHATUSMU: TOYKa, MpsiMasi, OTPE30K, Jy4, Yrodi,
MHOTOYTOJIbHUK, OKPYXKHOCTb, KPYT.

[IpuBoanTh mpUMeEpbl OOBEKTOB OKPYXKAIOLIET0 MHpa, HUMEIOMHX (OpMY H3YYEHHBIX
reOMETPHUECKUX (QUryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, ITPH HEOOXOJMMOCTH IO BU3YaJIbHOI OMOpE, CBS3aHHYIO C
yolaMu: BEpUIMHA, CTOPOHA; C MHOTOYTOJbHUKAMHU: YIOJI, BEpIIMHA, CTOPOHA, AWAaroHaib; C
OKPYKHOCTBIO: paJinyC, TUAMETP, LEHTP.

N306pakarb U3yuyeHHbIE TeOMETpUUYEeCcKre (PUTypbl Ha HEJTMHOBAHHOM M KJleTuaToil Oymare ¢
MIOMOIIIBIO IIUPKYIIS U JIMHEHKH (ITOCIIe COBMECTHOTO aHAIN3a).

HaxoauTe 1a1HBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IOMOIIBIO JIMHENKHU, CTPOUTH
OTPE3KH 33JaHHOM JIIMHBL; CTPOUTH OKPYKXHOCTbH 3a/IaHHOTO paauyca.

Hcnonp30BaTh CBOMCTBAa CTOPOH M YIVIOB IPSMOYTOJIBHUKA, KBajapara JJIs UX MOCTPOEHMS,
BBIYMCIIEHUS TUIOIIAU U IEPUMETPA.

Bbruncnare nepuMerp M IUIOMIAAb KBajpaTa, IpsSMOYroJbHHUKA, (UTYp, COCTABICHHBIX M3



MPSIMOYTOJILHUKOB, B TOM UucIie GUryp, n300pakxEHHBIX Ha KiIeT4aToi Oymare.

[losnb30BaThCsi OCHOBHBIMM METPHUUECKMMM €IUHUIAMH HM3MEPEHUs JUIMHBI, IUIOLIAIMN;
BBIPA)KaTh OJHU €AMHUIIBI BEJIMUMHBI Yepe3 Apyrue (Ipu HE0OX0IMMOCTH C OIIOPOH Ha CIIPABOYHYIO
nH(OPMAIIHIO).

Pacrnio3naBath napaienenurnes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo rpaHs,
M3MEpPEHUs; HAXOIUTh U3MEPEHUs apajllelienuIeaa, Kyoa.

Bbraucnare 06béM kyba, mapajienenunena Mo 3aJaHHBIM H3MEpeHUsM (C omopoil Ha
AITOPHUTM Y4EOHBIX JICWCTBHUI ), IOJIH30BATHCS SANHUIIAMH U3MEPEHUs 00BEMA.

Pemare Hecno)kHble 3a7aud Ha U3MEPEHHE T€OMETPUUECKHX BEJIMYMH B IMPAKTHUECKHUX
cuTyalusx (Ipyu HeoOXOAUMOCTHU € BU3YaIbHOU OMOPOi).

6 KJIACC

Yucna u eviuucnenus

OpueHTHPOBAaThCS B OHATHUSAX U ONIEpUPOBATh Ha 0a30BOM YPOBHE TEPMUHAMHU, CBSI3aHHBIMU
C pa3IMYHBIMU BUJAMH YUCEIN U CLIOCOOAMHM UX 3alMCH, IEPEXOIUTH (€CIIU 3TO BO3MOXKHO) OT OAHOMN
(hopMBbI 3amKcH yKcia K Jpyrou.

CpaBHUBaTb M YIOPSAOYMBATH IIE€JIbIE€ 4YHCIA, OOBIKHOBEHHBIE U JAECSATUYHBIE IpoOH,
CpaBHMBATh YHCJIA OHOTO U Pa3HBIX 3HAKOB.

Boinonusate  apupMernueckue JCHCTBUS €  HATypalbHBIMU M LEIbIMH  YHCIaMH,
OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSMU, MOJTOKHUTEIbHBIMUA U OTPUIATEIbHBIMU YHCTIAMH.

BrruncnsaTe 3HaUEHUS YHUCIOBBIX BBIPAKCHUH, BBIMOIHATH MPUKHUIKY U OLIEHKY pe3yabTara
BBIYMCIICHUH; BBIIOJHATH MNPEoOpa3OBaHUsS YHUCIOBBIX BBIPAKEHU Ha OCHOBE CBOMCTB
apuMETHIECKUX JCHCTBUMN.

CoOTHOCHTH TOUKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM U H300pakaTh
qyclia TOYKaMH Ha KOOPJIMHATHOM MPSAMOM, HaX0IUTh MOJYIb YHCIIA.

COOTHOCHUTB TOYKH B MIPSIMOYTOJIBHOM CUCTEME KOOPJIMHAT C KOOPAMHATAMHU 3TOM TOUYKH.

OKpymIIATh LIETbIC YUCIIA U JECATUYHBIE Ipo0u (1Mo 00pasily), HAXOIUTh MPUOIMKEHUS YHCEIT.

Yucnoevie u dyKeenHbvle GbIPAICEHUA

OpueHTHPOBATHCS B IOHATHUSAX U OTIEPUPOBATh Ha 0a30BOM YpPOBHE TEPMUHAMU, CBA3aHHBIMU
C 3alHChI0 CTENEHU YHCIIa, HAXOOUTh KBaJpaT M KyO dYKciia, BBIUUCIATH 3HAUYEHUS MPOCTEHIINX
YHUCJIOBBIX BBIPAKEHUMN, COJIEPKAIINX CTEIICHU.

[Tonb3oBaThCcsl MpU3HAKaAMHM JAETUMOCTH (NP HEOOXOIMMOCTH C OINOpPOl Ha alropuTM
MpaBuUJIa), pacKJIaIbIBaTh HATYpaJbHbIE YUCIIA HA MPOCTHIE MHOKUTEIH.

Tlonv3oeamucsa macuimadom, COCTABIATH MPOTIOPIUHU U OTHOLICHHUS.

Hcnonb3oBaTh OyKBbI Ui 0003HAUEHUSI YMCEN MPU 3alIUCH MaTEeMAaTUYECKUX BBIPAKECHUI,
HaXOJUTh 3HAYEHHUS OYKBEHHBIX BBIPAXKECHHM, OCYIIECTBISSI HEOOXOIUMBbIE IOACTAHOBKU U
npeoOpazoBaHus (C OTIOPOI HA AITOPUTM YUEOHBIX JCHCTBUIA).

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoguix 3adau

Pemare MHOTOIIAroBhIE TEKCTOBBIE 3aqadll apu(PMETHYECKUM CIOCOOOM C OMOpoil Ha
BOIIPOCHBIH IJIaH.

Pemate npocrelinme 3a1a4m, CBI3aHHbIE C OTHOLLIEHUEM, IPONOPLHUOHAIBHOCThIO BEJTUYHH,
MPOLIEHTAaMU; pelIaTh TPH OCHOBHBIE 33]1a4d Ha IPOOH U MPOLEHTHI.

Pemarp 3amaun, coxmepskaiiyie 3aBUCUMOCTH, CBSA3BIBAIOLINE BEJIUYHUHBL: CKOPOCTb, BpeMH,
paccTosiHue, IIeHa, KOJMYECTBO, CTOMMOCTb; MPOM3BOJMTENBHOCTb, BpeMs, 00b&éma paloThl,
UCIONB3Ys apu(pMeTHUECKUE ACHCTBYSI, OLIEHKY, MPUKUIKY; TIOJIb30BaThCS €IUHUIIAMH U3MEPEHUS
COOTBETCTBYIOIINX BEINYUH.

CocraBnsaTh OyKBEHHBIE BBIPaKEHHSI 10 YCIOBUIO 33J]a4M MTOCJIE COBMECTHOTO aHAIIN3A.

W3Bnekats uHPOpMaIIKIO, TPEACTABICHHYIO B TaOIUIAX, HA JIMHEWHOU, CTONOUATON WU
KpYroBOH JMarpamMmax, HHTEpIPETUPOBATh PEJICTABICHHBIE JaHHBIE; UCIIONIb30BaTh JaHHBIE MTPU
pELIEHNH 3a1ay.

[IpencraBnste MHPOPMALIUIO C TOMOIIBIO TAOIHII, TMHEHHON U CTONOUATON AUATrPaMM.

Hacnaonas ceomempusn

[IpuBoanTE TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpA, HUMEIOMMX (OpMY H3YUEHHBIX
TeOMEeTPHUUYECKUX TUIOCKHX U MMPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PAaBHBIX U CHMMETPUYHBIX (PUTYP.

N300paxarb ¢ MOMOIIBIO HUPKYIISL, TUHEWKH, TPAHCTIOPTUPA HA HETMHOBAHHOM U KJIETYATOM



Oymare M3y4eHHBIE IUIOCKUE TeOMeTpUdecKie (GUrypsl 1 KOHPUTYpaluu, CHAMMETPUYHBIE (DUTYPHI.

HmeTp mpencTaBiIeHUE O TEOMETPUYECKHUX MOHATUSAX: PABEHCTBO (UTYp, CUMMETpUs, OCh
CUMMETPHHU, LIEHTP CUMMETPHH.

HaxouTh BEIMUKHBI YITIOB U3MEPEHUEM C IOMOIIBIO TPAHCTIOPTUPA, CTPOUTD YIJIbI 33 JaHHOU
BEJIMYMHBI, [10JIb30BATHCS IPU PELLIEHUH 3a/1a4 I'PagyCHOI MEpOl yIIOB; paclio3HaBaTh HA YEPTEXKAX
OCTPBIH, IIPAMOM, pa3BEPHYTHIN U TYIIOU YIVIBL.

BbrluMcnaTe AMMHY JIOMaHOW, NEPUMETP MHOIOYIOJIbHUKA, I0Jb30BaThCsi €AMHULIAMU
W3MEpEHUS JJIMHBI, BBIPAXXaTh OJHU €UHUIIBI U3MEPEHUS JUIMHBI Uepe3 ApYyrue.

Haxonute, ncnosnb3ys 4epTéxXHbIE MHCTPYMEHTBI, PaCCTOSHUSA: MEXY JByMs TOYKamMH, OT
TOYKH J0 IIPSMOM, IJIMHY ITyTH Ha KBaJPaTHOU CETKE.

Boruncnsate miomaas GUryp, COCTaBI€HHBIX U3 IPSIMOYTOJIbHUKOB, HCIIOJIb30BaTh pa3oueHne
Ha TPSMOYTOJBFHUKH, Ha paBHbIE (PUTYPBHI, JOCTpaWBaHHE [0 MPSIMOYTOJIbHHKA; TOJIH30BATHCA
OCHOBHBIMHU E€UHHMIIAMHM U3MEPEHUs IUIOIIAJM; BBIPAXKATh OJHU €IUHUIBI U3MEPEHHUs IUIOIIAIU
yepe3 apyrue (Mpu HeoOX0AUMOCTH € OTIOPOM Ha CIPABOYHYIO0 HHPOPMAILIHIO).

PacniozHaBaTh Ha MOJENAX U M300paKEHUSAX MUPaMHAY, KOHYC, LUIMHAP, UCIOJIb30BATh
TEPMHMHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHME, pa3BEPTKA.

N3obpaxars Ha KiIeTyaTol Oymare npsiMOYTrOJIbHBIN MapasuIeIeuIe].

Boruncnsate 00bEM NpSMOYTOJIBHOTO Mapaliiesienunena, Kyba, MoJib30BaThbCsl OCHOBHBIMU
eIMHULIAMU U3MEpeHMs] 00bEMa; BhIpakaTh OJHU €JUHHIIBI M3MEpeHus o0bEMa uepe3 apyrue (c
OTIOPO Ha CIPABOYHYIO HH(POPMAIIUIO).

Pemate HecliokHbIE 33aa4yd Ha HAXOXKJIEHHUE T'€OMETPUYECKUX BEIMYMH B MPAKTUYECKUX
cuTyanusx (mpu HeoOXOJUMOCTH € BU3YalIbHOM ONOPOii).

TEMATUYECKOE U TIOYPOYHOE IIJIAHUPOBAHME (COOTBETCTBYET PABOYEM
[NPOTPAMME TIIO KVPCY «MATEMATHUKA» OOO KOI'OBY CHI II'T BAXPYIIHN
CJIOBOJICKOI'O PAMIOHA)

ATATITUPOBAHHAS PABOYAS ITPOI'PAMMA U1 OBYUYAIOINXCA C 3I1P
YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KIIACCbI

ILesn n3ydyenust yuedGHOro Kypca

AnreOpa sBIsleTCS OJHUM M3 ONOPHBIX KYypCOB OCHOBHOHM IIKOJBI: OHAa OOeCleYnBaeT
U3y4YeHHE JPYTUX IUCLUUIUIMH, KaK €CTECTBEHHOHAy4HOTO, TaK M T'YMAaHHUTApPHOTO IMKIOB, €&
OCBOEHHE HEOOXOAMMO JJIsl MPOJODKEHHsT 00pa3oBaHUs M B MOBCEAHEBHOM jkxu3Hu. PasButhe y
oOy4arommxcs Hay4YHBIX NpeACTaBICHUN 0 MIPOUCXOXKICHUN
U CYLIHOCTH ajredpanyecKux abCTpakuui, crocode OTpakeHUs MaTEMaTHYECKON HayKO# sIBJICHUI



U TIPOLIECCOB B PUPOE M OOIIECTBE, PO MATEMAaTUYECKOTO MOJICIMPOBAHHS B HAYYHOM ITO3HAHUU
U B NIPaKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYE€CTB MBIIIJICHHUS,
HEOOXOJMMBIX Ul aJalTalud B COBpeMEHHOM Lu(ppoBoM obmectBe. M3yuyenue anreOpsl
€CTeCTBEHHBIM 00pa3oM oOecneynBaeT pa3BUTHE YMEHHsS HaOIonaTh, CpaBHHBATH, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH  apryMEHTHPOBAHHO
00OCHOBBIBATH CBOM JICHCTBUS M BBIBO/IBI, (DOPMYIUPOBATh yTBepxkAeHH. OCBOCHUE Kypca anreOpsl
o0ecrieynBaeT pa3BUTHE JOTUYECKOTO MBIIIJICHUS 00YJaIOUINXCS: OHU UCTIONB3YIOT JIEYKTUBHbIE U
WHAYKTHBHBIE PAacCyXIEHHs, 0000IIeHHe M KOHKPETH3alWIo, a0CTparupoBaHHE W aHAJIOTHIO.
OOyyenne anrebpe mpennojaraeT 3HAUYUTENBHBIH OOBEM CaMOCTOSITEIBHON JEATEIBHOCTH
oOy4arommxcs, MOITOMY CaMOCTOATENBHOE PEIICHHE 3a7ad €CTECTBEHHBIM O00pa3oM SBIISETCS
peanusanueil 1esTeabHOCTHOTO IPUHIIUIIA 00yYEHUSI.

B crpyxrype nporpammsel yueOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COZAEP)KATENbHO-METOIMYECKUE JMHUM: «YKcna M BBIYHCICHUN);, «AnreOpandeckue
BBIPDQXKECHUSA», «YpaBHEHUS M HEpaBEHCTBa»; «DyHkuum». Kaxkngas M3 3THX COAEpPKATEIBHO-
METOAWYECKUX JIMHUA Pa3BUBACTCS HAa MPOTSHKEHWU TPEX JIET M3YUEHHsI Kypca, €CTECTBEHHBIM
o0pa3oM meperuieTasch U B3aUMOJCHCTBYS C JAPYTMMH €ro JIMHUSAMH. B Xoze u3ydeHus Kypca
oOydJarommMcs TPUXOAUTCS JIOTHYECKH PACCYKIaTh, MCIONB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M C 3TUM 1ienecooOpa3Ho BKIIOYHTH B IMPOTpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MIPOHHU3BIBAIOIIE BCE OCHOBHBIE pa3lefibl MareMaTH4ecKoro 00pa3oBaHUs M CIIOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYaIOIIMMUCS OCHOB YHHMBEpPCAJIbHOTO MaTeMaTHYecKoro si3blka. TakuMm o0pazom,
MOXXHO YTBEP)K/JaTh, UYTO COJEP)KATEIBHOW M CTPYKTYPHOW OCOOCHHOCTBIO Kypca «Anredpay
SIBIISIETCSI €70 MHTETPHUPOBAHHBIN XapaKTep.

Conepxanne muHANA «YU¥caa U BEIYUCICHHS CIIY’)KUT OCHOBOW JUTS TATbHEHIIIETO N3yICHUS
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYyUYaIOIIUXCS JIOTHUYECKOTO MBIIUIEHUS, (OPMHUPOBAHUIO
YMEHUSI TIOJB30BaThCS AITOPHTMAMH, a TaKKke TPHOOPETECHHIO TMPAKTUYCCKUX HABBIKOB,
HEOOXOMMBIX JUIsl TOBCETHEBHOM JKU3HU. Pa3BUTHE OHATHUS O YUCIIe B OCHOBHOM IIKOJIE CBA3AHO C
pallMOHAIBHBIMU M MPPALMOHAIBHBIMM  YMCIaMH, (OpPMUPOBaHHMEM MpPEICTABICHUM O
JEWCTBUTEILHOM 4YHCJ€E. 3aBEepIIEHHE OCBOCHMS YMCIOBOM JIMHMM OTHECEHO K CTaplieMy 3BEHY
oOmrero oopa3oBaHUsI.

ConeprkaHue IBYX alireOpandecKux JTUHUN — « AJIreOpandecKue BhIpAKCHUS» U « YpPaBHCHUS
W HEPaBEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Yy OOyUJaIOIIUXCS MaTeMaTHYEeCKOTO armapara,
HEOOXOMMOIr0 JUIsl pelleHHus 3ajad MaTeMaTUKH, CMEXHbBIX IpPEIMETOB M  IPAKTUKO-
OpUEHTUPOBAHHbIX 3aJa4. B OCHOBHOW IIKosie Y4eOHBIH Marepuan IpyHIUPYeTCss BOKpPYT
palMOHANbHBIX BbIpaXEeHUH. AnreOpa IEMOHCTPUpPYET 3HAYEHHWE MaTeMaTUKU Kak sI3blKa JJIs
MIOCTPOEHHUS MaTEMaTUYECKUX MOJIeJIEH, ONTMCaHUs IPOLIECCOB U ABJICHUN peabHOro Mupa. B 3a1aun
oOydeHus: anreOpe BXOIAT TakXKe JalbHEilllee pa3BUTHE AJITOPUTMHUYECKOIO MBIIICHHUS,
HEoOX0/MMOIr0, B YAacCTHOCTH, sl OCBOEHHUS Kypca HHGOpPMAaTUKH, U OBJIQJCHUE HaBBIKAMU
NEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue CUMBOJIBHBIX (DOPM BHOCUT CBOU crienU(pHUECKUi
BKJIa/1 B pa3BUTHE BOOOpaKE€HUsI, CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxanue QyHKIHMOHATBHO-TpapUUECKON JIMHUM HALIEIEHO HA MOJyYeHHE NIKOJIbHUKAMU
3HaHUH O (YHKIMAX KaK BaKHEHIIedl MareMaTHyecKod MOJENH JUIsl ONMUCAHUSA U UCCIeIOBAHUS
pa3sHOOOpa3HbIX MPOLIECCOB U SIBICHUM B INpupoje U oOuiectBe. M3yueHue 3Toro marepuana
CIOCOOCTBYET DPAa3BUTHIO Yy OOy4yarOIIMXCS YMEHHUsSl MCIOJb30BATh PA3IMYHbIE BBIPA3ZUTEIbHbIC
Cpe/cTBa S3bIKa MaTeMaTUKU — CIIOBECHbIE, CUMBOJHMUYECKHE, Tpaduyeckue, BHOCUT BKJIaJa B
(bopMHpOBaHUE NPECTABICHUHA O POJIM MaTeMaTUKU B Pa3BUTUH LIMBUIM3ALNUN U KYIBTYPBHI.

Mecto y4eOHOro Kypca B y4eOHOM IVIaHe

CornacHo yueOHOMY MIaHy B 7-9 kiaccax u3ydaercs y4eOHbIH Kypc «Anredpay, KOTOPbI
BKJTIOUAET CIIEIYIOIME OCHOBHBIE Pa3/ielibl COAEpKaHMs: «HHCIa U BEIYMCIICHUSY, «ANreObpanyeckue
BBIpAXKEHU», «YPAaBHEHUS U HEPABEHCTBA», «DyHKIIMMNY.

VYueOHbIi m1aH Ha u3yueHue anreOpel B 7-9 kiaccax OTBOJUT He MeHee 3 yuyeOHBIX 4acoB B
HEJIeNI0 B TeUYEHHE KaX10To roga oOy4yeHusi, BCEro 3a Tpu rojaa oOyueHus: — He MmeHee 306 yueOHbIX
4acoB.

COLEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYYEHUA)



7 KJIIACC

Yucna u eviuucienun

PanuonanbHblie unciaa

JlpoOu 0OBIKHOBEHHBIE U IECATHYHBIC, IEPEX0 OT OHOM (OPMBI 3amucu apodeit K Jpyroi.
[loHsiTHE pPALMOHAIBHOIO YHCIIA, 3allUCh, CPABHEHHUE, YIOPSIOYMBAHHUE PALMOHAIBHBIX YHCEIL
ApudpmeTrnueckue qeicTBUS ¢ pallMOHAIBHBIMU YUCTaMH. Pelienne 3a1a4 U3 peanbHOM MPakTHKH Ha
9acTH, Ha ApoOu.

CreneHp ¢ HaTypaJIbHbIM [1I0KA3aTEJIeEM: OIIpe/IelIeHHE, IPE00pa30BaHNEe BHIPAKEHNN Ha OCHOBE
OTIpEIEeTICHU S, 3aIIMCh OOJBITIX YMCEIL.

[IporeHTHI, 3aMCch MPOLIEHTOB B BHJE APOOH M IpoOM B BHJE MPOIEHTOB. TpH OCHOBHEIC
3aJ1auyu Ha MPOIIEHTHI, pEIICHNE 3a]a4 U3 PEAJIbHOU MPAKTUKU.

[IpumeHeHne NpU3HAKOB JEIUMOCTH, Pa3JIOKEHUE HA MHOKHUTENIN HAaTypaJIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas MpONopLUUOHATIBHOCTH.

Anzedbpauueckue gvlpasrcenus

[lepeMeHHbIE, YHUCITOBOE 3HAUYECHHUE BBIPAKECHHUS C TEpeMeHHOW. JlomycThmble 3HAYEHHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIy BEIMYMHAMU B Bue (popmyinbl. Berunciaenus no
bopmynam.

[IpeoOpa3oBanne OyKBEHHBIX BBIPAaXKEHUM, TOXKIAECTBEHHO DAaBHbIE BBIPAXKEHUs, MNpaBuia
npeoOpa3oBaHusl CyMM U MPOM3BENEHHM, NMpaBuiia PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX
CllaraeMbiX.

CBolicTBa CTENEHU C HATypaJIbHBIM IIOKA3aTEJIEM.

OnHounensl U MHOTOWIEeHbl. CreneHb MHorouiaeHa. ClokeHHe, BbIUMTAHUE, YMHOXKEHUE
MHOTOWICHOB. DOpMyNbl COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMblI W KBaJpaT pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3iokeHre MHOTOWICHOB Ha MHOXKHUTEIH.

Ypasnenua

VYpaBHeHHe, KOpEHb ypaBHEHUS, IpaBHJia IpeoOpa3oBaHUS ypaBHEHHs, PaBHOCUIBHOCTH
YpaBHEHUH.

JIuHeitHO€ ypaBHEHUE C OJTHOM NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO YpaBHEHUS, PEIICHUE
JIMHENHBIX ypaBHeHUW. CocTaBIeHUE YPaBHEHUH 110 YCIOBUIO 3a/1a4u. Pernienre TeKCTOBBIX 3aj1a4 ¢
MMOMONIBIO YPABHEHUH.

Jlunetinoe ypaenenue ¢ 08yms nepemenuvimu u e2o zpagux®. CucreMa JBYX JTMHEHHBIX
ypaBHEHUH € JByMS IepeMeHHbIMH. PelieHue cucrteM ypaBHEHHIl CHOCOOOM IOJCTaHOBKH.
[IpuMeps! perieHust TEKCTOBBIX 33]1a4 ¢ TOMOILBIO CUCTEM YPABHEHUM.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunara touku Ha npssMoii. YucnoBble TpOMEXyTKU. PaccTossHrE MEX Ty IByMsI TOUKaMU
KOOPIUHATHOM MPSIMOA.

[IpsmoyroneHas cucrema koopauHar, ocu OX m Oy. AGcuucca U opauHaTa TOYKH Ha
KOOPJIUHATHOM mockocTh. [Ipumeps! rpadukoB, 3ananHbix Gpopmynamu. Urenue rpadukoB peaabHbBIX
3aBUCUMOCTEMN.

[onstue dynkuuu. I'paduk dynkuuu. CpoiictBa (ynkumii. Jluneitnas ¢yHkus, e€ rpaduk.
I'padux ynkiuu Y = KX + b. Ipaguueckoe pewenue nunetinvix ypasnenuit u cucmem JUHEUHbIX
VPABHEeHUII.

8 KVIACC
Yucna u éviuucnenusn
KBagparuelii xopenp u3 uucna. Ilonamue 06 uppayuonanrvHom uucne. [lecamuunvie
npubnudcenuss uppayuoHanvbhsix uucen. CBOWCTBA apU(PMETHUYECKHX KBAJpPaTHBIX KOpPHEH W HUX
IpUMEHEHHE K TPpeoOpa30BaHUIO YMCIIOBBIX BEIPKEHUI U BEIYUCICHUM. /eticmeumensHble 4ucia.
Crenens ¢ LeabIM MoKa3aTesieM U €€ cBoiicTBa. CTaHapTHas 3alMCh YUCIA.
Anzebpauueckue 8vlparxcenus
KBagparHblil TpéxuseH; pa3noxKeHne KBaApaTHOTO TPEXUIeHa Ha MHOKHUTEIIH.
AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO anredpanueckoir npodu. ClioxkeHue,
BbIUMTAHHE, YMHOXEHHE, JAeJeHue anreOpandeckux ApoOeil. PannoHanbHble BBIpaXXEHUS M HMX

2 3,H€CI> " aajic€ KypCuBOM 0003HAYEHBI TEMbI, U3YYCHUC KOTOPBIX IPOBOAUTCSA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CAMOCTOATCIIbHO OIPCACIIACT o0BeM n3ygyacMoro Mmarepuala.



npeoOpa3oBaHue.

Ypasénenusa u nepasencmea

KBagparHoe ypaBHeHHe, popMynia KOpHEH KBaAPaTHOTO ypaBHEHUs. Teopema Buema. Pemenue
ypaBHEHU, CBOASAIINXCS K IMHEHHBIM U KBaIpaTHbIM. [IpocTeiinie ApoOHO-pariMoHaIbHbIE YPAaBHEHUSL.

I'paghuueckas unmepnpemayus ypagnenuti ¢ 08YMs NEPEMEHHbIMU U CUCTEM JIUHEUHbIX
ypasHenuii ¢ 08yms nepemenHviMu. 1IpuMepbl peleHus] CUCTEM HEIMHEWHBIX YpaBHEHUN C JByMs
[IEPEMEHHBIMHU.

Pemenne TekcToBBIX 3a/1a4 anreOpandeckum crocoOom.

UucnoBsle HepaBeHCTBA M MX cBoWcrBa. HepaBeHCTBO ¢ OJHOM  IEPEMEHHOM.
PaBHOCHIBHOCTD HEpaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CrucTeMbl JIMHEHHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOM.

Dynkyuu

[Monsitne ¢ynknuu. OOnacTh onpeneneHus ¥ MHOXKECTBO 3Ha4eHUH (yHKimH. CrocoObl
3a1aHus QYHKIMH.

I'padux pynkunu. Yrenue cBoiicTB GpyHkuuu 1o e€ rpadpuky. [Ipumepsl rpagukoB GyHKINH,
OTpaXkarollKX peajbHbIe MPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE TMPSAMYI0 UM OOpaTHYIO NPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX

rpapuku. @yakun Y = X2,y = X3,y = +/x, ¥ = % I'paguueckoe pewenue ypagnenutl u cucmem

VPpagHeHull.

9 KJIACC

Yucna u evluucienus

JeiicTBUTEeILHBIE YMCJIA

PanmionaneHbIe YHCA, UppayuoHaivbHble YUCAd, KOHEYHble U OeCKOHeYHble OeCamuyHble
opoou. Muoocecmeo OelicmeumenvHblX uucel, OelucCmeumeibHble UYUCId KaK OecKOHeuHbvle
oecamuynvle  Opobu.  Bzaummno  oonoznaunoe — coomeemcmeue — MeHcOy — MHOHICECHBOM
0elicm8UmMenbHblX Yucel U KOOPOUHAMHOU NPAMOU.

Cpasnenue Oelicmeumenvuvlx ducel, apugmemudeckue Oeucmsus ¢ OelucmeumenbHblMu
YuCIamu.

HN3mepenusi, npudInKeHnsi, OLEHKH

Pa3mepsl 00b€KTOB OKPYKAIOMIEro MUPA, JJIUTEILHOCT MTPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpubmmxéHHOE 3HAYCHUE BEJIMYMHBI, TOYHOCTh MNpUONMKeHUs. OKpyIJieHue YHnCel.
[Ipukuka 1 orieHKa pe3yaIbTaTOB BHIYMCIICHUH.

Ypaenenusa u nepasencmea

YpaBHeHUs C OIHOM NepeMeHHOM

JIuneitHoe ypaBHeHuUe. Penienue ypaBHEHUM, CBOAAIIMXCS K JTMHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHHUN, CBOJIIMXCSA K KBaJIpaTHBIM. bukBagpaTtHoe
ypaBHeHue. [Ipumepvl peuieHus ypasHeHuli mpemovell U Yemeeépmol CmeneHell pazlodceHuem Ha
MHOdCUmMeENU.

Pemenne npo6GHO-paliMOHAIBHBIX YPaBHEHUH.

Pemmenre TekCTOBBIX 3a/1a4 areOpandecKiUM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE C JByMsI TNepeMEHHbIMH U ero rpaduk. PemeHue cucteM AByX JHMHEWHBIX
ypaBHEHUH C IByMs II€pEMEHHBIMU. PellleHne cuctem ByX ypaBHEHH, OHO U3 KOTOPBIX JUHEIHOE,
a Jpyroe — BTOpoil cremeHu. [paduueckas HHTepHpeTralvs CHUCTEMbl YpPaBHEHHMH C ABYMs
MePEMEHHBIMU.

Perienrie TeKCTOBBIX 33/1a4 adreOpandeckKuM CIocoOOM.

HepaBencrBa

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Peumienne JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU. PelleHue cucTteM JIMHEWHBIX
HEpaBeHCTB ¢ OJMHOW TmepeMeHHOW. KBamparHeie HepaBeHCTBA. [padudeckas HHTEepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IByMsI IEPEMEHHBIMH.

Dyukyuu

KBanmparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabGonia, KOOpAMHATHI BEPIIMHBI
napaboibl, 0Cb CAMMETPUU TTAPaOOIIBI.

I'paduxu (GyHKIHIA: y = kx, y = kx + b, y = X2,



k .
y = +x,y = ~ ¥ UX CBOHCTBA.

Yucnoewvle nocnedosamenbHocmu

Onpenesienne U cocoObl 3aIaHUS YHCJIOBBIX MOCJI€e10BaTeIbHOCTEH

[loHsiTHE 4YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHUE IOCIEN0BAaTENIbHOCTH PEKYPPEHTHOU
(bopmynoii u popmyIol N-ro wieHa.

Apupmernyeckasi 1 reoMeTpHYecKas IPporpeccuu

Apudpmernueckas u reomerpuyeckas nporpeccun. Dopmyisl N-ro ieHa apupMeTUIecKoi u
re€OMETPUYECKON IIPOrPECCHU, CYMMBI IIEPBBIX N YICHOB.

H3o0padicenue unenos apupmemuueckoiu u 2eoMempuyecKol npocpeccuii moukamu Ha
KOOPOUHAmuou niockocmu. Jlunetinolil u 39kcnoneHyuanvhoi pocm. CrodxicHvie npoyenmei.

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHMS [TPUMEPHOM
PABOYE [TPOTPAMMBI KYPCA «AJITEBPA»
(ITO TOAAM OBYYEHU )
OcBoenune yueOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs JTOJKHO
o0ecrneunBaTh J0CTUKEHNE CIEAYIOUIUX MTPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIIbTATOB:

7 KJIACC

Yucna u eviyucnenusn

BbimonusATe, couyeTas yCTHble W TNHUCbMEHHbIE NPUEMBI, apudMeTHdyeckue IeHCTBUS C
paloHaIbHBIMU YHCIAMU.

HaxonuTh 3Ha4u€HMs YUCIIOBBIX BHIPAKEHUH; IPUMEHSTHh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUE€HUH IPOOHBIX BBIPAKEHUM, COAEpKaIINX OOBIKHOBEHHBIE U IECATUYHBIE JPOOU.

[lepexonuth OT 0AHOM (HOPMBI 3aITUCH YUCeN K JIPpyroi (peoOpa3oBbIBaTh IECATUUHYIO JPOOb B
O0OBIKHOBEHHYIO, O0OBIKHOBEHHYIO
B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO AECATHYHYIO JpoOb). CpaBHUBATh M YHOPSAIOYMBATH
paloHaIbHbIEC YHCIIA.

OKpyIyIsiTh YHCIIA.

BbINONMHATE MPUKHUIKY U OLEHKY pe3ylbTaTa BBIYMCICHUM, OIEHKY 3HAYEHHI YMCIIOBBIX
BBIPAKECHUI.

BrIMonHATE JEUCTBUS CO CTENEHSMU C HaTypajdbHBIMH TOKa3aTesiIMH (C OMOpOM Ha
CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHSTh NPU3HAKY JEIUMOCTH, PA3JIOKEHUE Ha MHOKHUTENN HATypaJIbHBIX YHCEIL.

Pemare mpocrteiilye MpakTUKO-OPUEHTUPOBAHHBIE 3a/1ayd, CBA3aHHbIE C OTHOIICHHEM
BEJIMYMH, MPONOPLHUOHATBHOCTHIO BEIUYHH, MPOLEHTAMHU; UHTEPIPETUPOBATh PE3YIbTAThl PELICHUS
3a7a4 ¢ y4€TOM OrpaHUYCHHI, CBA3aHHBIX CO CBOWCTBAMU PacCMaTpUBAaEMbIX OOBEKTOB.

Anzedbpauueckue eviparccenus

OpueHTHpOBaThCS B TOHATUSAX U ONEpUpOBaTh Ha 0a30BOM YpOBHE anredpanmdeckoit
TEPMHUHOJIOTHEH U CUMBOIIUKOM.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPAXKECHUN MPH 3aJaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

BrimonuaTe npeoOpa3oBaHus LIETOTO BBIPAKEHUS B MHOTOWIEH MPHUBEICHUEM IOJI0OHBIX
CJIaraeéMbIX, PACKPBITHEM CKOOOK.

BhINONMHATE YMHOXKEHHE OJJHOUJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha MHOTOWIEH, TPUMEHSITh
(dbopMyIbI KBaJpaTa CyMMBI U KBaJ[paTa pa3HOCTH (C OMOPOH Ha CIIPABOYHYIO HHPOPMAIIHIO).

OcyiecTBIATh Pa3IoKEHHE MHOTOWIEHOB Ha MHOXXUTEIH C IOMOIIbIO BEIHECEHHS 32 CKOOKH
00I1Iero MHOXKHUTENS, IPYIIMPOBKU CIaraeéMbIX, MPUMEHEHUs (POPMYIT COKpPAIIEHHOTO YMHOXEHHUS (¢
OTIOPOIi Ha CIIPaBOYHYIO HH(OPMAILIHIO).

[TpumensaTh MpeoOpa3zoBaHKsl MHOTOWJICHOB ISl PEIICHHS PA3TUYHBIX 3a/1a4 U3 MaTEMaTUKH,
CMEXHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTeMEHEH ¢ HATypaJdbHBIMH TOKa3aTelsMu i MpeoOpa3oBaHUS
BBIpKEHUH (C OMOPOi Ha CIIpaBOYHYIO HH(GOPMAITHUIO).

Ypasenenua u nepasencmea

Pemate nuHelHBIE ypaBHEHUsI C OJHOM IEPEMEHHOM, MPUMEHsA MpaBHiIa MEepexoaa OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepsITh, SIBISIETCS M YUCIO KOPHEM YPABHEHUS.

Nmets mpencraBneHne o rpaduueckiux METOAAX MPHU PEIICHUH JIMHEWHBIX YPaBHEHHUH U MX
CHCTEM.



[TonGupare mpuMepsl map 4Yuces, SBISIOMIMXCS PELICHUEM JIMHEHHOTo ypaBHEHHS C JABYMS
[IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOH ITOCKOCTH TpadyK JTMHEHHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH;
MOJIB3YACHh IPahUKOM, MPUBOAUTE IPUMEPHI PELICHUST yPABHEHUSI.

Pemare cucrempl IBYX JIMHEHHBIX ypaBHEHMIl C JAByMs II€pEMEHHBIMH, B TOM 4YHUCIIE
rpadudecku (C OTIOPOi Ha AITOPUTM YIEOHBIX ACUCTBUH).

CocraBiaTh (I10CIIE COBMECTHOIO aHAJIW3a) M pEIIaTh JMHEHHOE YPaBHEHHME WM CUCTEMY
JUHEIHBIX YpAaBHEHUN IO YCIOBHUIO 3aJadl, WHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MOJyYEHHBIN pe3yJIbTar.

Koopounamut u cpagpuxu. @ynxkyuu

N300paxars Ha KOOPJMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbL; 3AlIMCHIBATh YHCIOBBIE IIPOMEKYTKH Ha aJIreOpandeckoM si3bIKe.

OtmeuaTs B KOOPAWHATHOMN IUIOCKOCTH TOYKH 10 33JaHHBIM KOOPAMHATAM; CTPOUTH IpapUKu
nuHeHHbIX QyHKIME. CTpouTts rpaduk GyHkuuu Y = KX + b,

OnuceiBaTh € MOMOUIbIO (DYHKIMI H3BECTHBIE 3aBUCHMOCTH MEXIy BeIMYMHAMU (110
QITOPUTMY Y4€OHBIX JIEHCTBHUI): CKOPOCTb, BPEMS, PAcCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTH;
MIPOU3BOUTENBLHOCTD, BpeMsl, 00bEM pabOoTHI.

HaxonuTh 3HaueHne GyHKINU N0 3HAYEHHIO €€ apryMeHTa.

[Tonumare rpaduyeckuil cnoco® MpeAcTaBICHUs U aHanM3a MHPOpPMAlMK; U3BIEKaTb U
MHTEPIPETUPOBATh HH(POPMAIUIO U3 IpaUKOB peaabHBIX MPOIECCOB U 3aBUCUMOCTEN.

8 KVIACC

Yucna u evluucnenus

Wcnonb30BaTh HadajdbHbIE NPEACTABIECHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN s
CpPaBHEHHMsI, OKpYIJICHHS M BBIYMCIEHHUM; H300paxarb JeWCTBUTEIbHBbIE YHCIA TOYKAMHM Ha
KOOPIAUHATHOU MPSIMOiA.

[IpuMeHsATh MOHATHE apUPMETHUUECKOTO KBAaIPATHOTO KOPHS; HAXOAUTh KBaJpaTHbIE KOPHH,
UCIIONIb3YSd TMpPH HEOOXOAWMOCTH KaJbKYIATOp; BBIIOJIHATH MpOCTeilline Mpeodpa3oBaHus
BBIPAKEHHU, COJIEPKAIIUX KBaJpaTHbIE KOPHU, UCIIOJIb3YsS CBOMCTBA KOPHEH.

Hcnonb30BaTh 3aMCH OOJIBIINX M MAJTBIX YHCEIT C TIOMOLIBIO IECATUYHBIX Ipo0eil U cTenenen
yucna 10.

Anzedbpauueckue eviparccenHus

[IpuMeHSATh MOHATHE CTENEeHH C LeJIbIM [OoKa3aTelieM, BBINONHITH MPeoOpa3oBaHuUs
BBIPOKEHUH, COJEpKAIIUX CTENEHU C IeJIbIM IoKa3aTeleM (C HCIOJIb30BAHUEM CIIPABOYHOM
nHpopmaiun).

BhINONMHATE HECTIOXKHBIE TOXK/IECTBEHHBIE TPEOOpa30BaHUs PAllMOHATIBHBIX BHIPAKEHUN Ha
OCHOBE IPaBMJI JEHCTBUIA HaJl MHOTOWICHAMH U alreOpandyecKuMH JIpOoOsMHU.

PacknanpiBaTh KBaipaTHbIN TPEXWICH HA MHOXKHUTEIIH.

[TpumensaTh mpeoOpa3oBaHUs BBIPAKEHUH IS PEHICHHs pa3IUYHbIX 3a/1ad U3 MaTeMaTHUKH,
CMEXHBIX MIPEMETOB, U3 PEAIbHON TPAKTUKH.

Ypaenenusa u nepasencmea

Pemate nuHeiiHble, KBaIpaTHbIE ypaBHEHUS (C MCIOIB30BAaHUEM CIPABOYHOI MH(MOpPMAIUN)
Y pallMOHAJIbHBIE YPABHEHHUSI, CBOSIIMECS K HUM, CHCTEMBI JIByX YPABHEHUI C IByMs IEPEMEHHBIMHU.

[IpoBonuTh mpocTeiiline UCCIEeTOBAaHNS YPABHEHUN M CUCTEM ypPaBHEHMIl, B TOM YHCIE C
MpUMEHEHHEeM rparuecKuX MpencTaBieHni (YCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
yYpaBHEHUH peIlIeHUs], €CIIM UMEET, TO CKOJIbKO, U TIP.) C OMIOPOH Ha alNTOPUTM YueOHBIX T1eHCTBUM.

[lepexoauTh OT cI0BECHON (GOPMYIUPOBKH 331a4H K € anredpanyeckoit MOJIeNH ¢ IOMOLIbIO
COCTAaBJICHUS YpPAaBHEHUS WM CHUCTEMbl YpPaBHEHMI, HMHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4M TOJTYyYEHHBIN pe3ylbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH; PEIlaTh JIMHEWHbIE
HEpaBEHCTBA C OJTHOM MEPEeMEHHOMN M MX CHCTEMBI; 1aBaTh TpaUIeCKyI0 UILTFOCTPAIIMI0 MHOKECTBA
pelieHui HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBare Ha 0a30BOM YpOBHE (YHKIIMOHAIbHBIE TIOHATUS M S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O03HAuEHUs1); OMpeNesaTh 3HaueHWe (GYHKIMH IO 3HAYCHHUIO apryMeHTa;
OTIpEJIeIIATh CBOMCTBA (DYHKIUH 110 €€ TpaduKy.



. —v2 y=y3 vy = k.
Crpouth rpaduKu 3eMEeHTapHbIX GYHKIUM BUaa , Y = X2, Yy = X3,y =+/x ,y = —; OIIHCHIBATD
CBOMCTBA YUCIIOBOHM (QyHKIMHU 1O €€ rpaduky (Ipy HEOOXOJUMOCTH C HANPABIISAIONICH MTOMOIIBIO).

9 KJIACC

Yucna u éviuucnenus

CpaBHUBaTh U YNOPSA0UYUBATh PALIMOHAIIBHBIE U UpPALlMOHAIbHBIC YHCIA.

BoinonuaTe apudmernueckue NEHCTBUS € pallMOHAIBHBIMU YHCIIAMH, COYETas YCTHBIE U
MMCbMEHHbBIE TPUEMBI, BBIITOJIHATH BEIUMCICHUSI C UPPALIUOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHusl CTENeHe ¢ LEelbIMU NOKA3aTeasiMU M KOPHEW; BBIYUCIATh 3HAUEHUS
YHCJIOBBIX BBIPAKECHUH.

OKpyIIsTh 1eHCTBUTENbHbBIE YNCIIA, BHIIOIHATH IPUKUKY PE3YIbTaTa BEIUMCICHUN, OLIEHKY
YHCJIOBBIX BBIPAKEHUH.

Ypasénenua u nepasencmea

Pemiare nuHeliHbIe U KBaJpaTHbIE YpaBHEHMsI, YPaBHEHUSI, CBOSIIMECS K HUM, IPOCTENIINE
JIpoOHO-palOHANIbHBIE YPABHEHUSI.

Pemare mpocreiimue cCUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUM C JBYMs NEPEMEHHBIMH U
CUCTEMBI JIByX YpaBHEHHUH, B KOTOPBIX OJHO YpaBHEHHE HE SBISETCS JUHEHHBIM (IO BU3yalbHOU
oriope).

Pemate mpocTteifiiue TEKCTOBBIE 3ajayll aireOpandyeckuM CHOCOOOM C  MOMOIIBIO
COCTAaBJICHHUS] ypaBHEHUS I CUCTEMBI JABYX YPAaBHEHUU C IByMs II€PEMEHHBIMU.

[IpoBonTE mpoOCTENIINE UCCIENOBAHNSA YPABHEHUN M CHCTEM YpPaBHEHHM, B TOM YHCIIE C
MPUMEHEHHEM rpapuuecKuX MpencTaBieHuil (yCcTaHaBIMBaTh, UMEET JIU ypaBHEHHE WM CHCTEMa
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTb peEIICHHE
HEPABCHCTB HA YMCIIOBOW IIPSIMOM, 3aIIMCBIBATh PEIICHUE C IOMOILBIO CHMBOJIOB.

Pemare cucTemsbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIUE KBAJAPAaTHOE
HEPaBEHCTBO; M300pakaTh pPELIEHWE CUCTEMbl HEPABEHCTB HA YMCIOBOM MpPsMON, 3alMChIBATh
PEILIEHHE ¢ TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a]1a4.

Dynkyuu

Pacrnio3HaBath (QyHKIMM M3y4eHHBIX BUAOB. [l0oKa3bIBaTh CXeMaTHYECKH PACHOJIOKEHUE Ha
KOOPIMHATHOM MII0CKOCTH rpadukoB Gpynkumii Buga: Yy =kx, y =kx+b, , y=ax®? + bx +c,y=x3,y =

k o o o
Vx, Y= ; B 3aBUCUMOCTH OT 3HAYCHHUU K03(1)(1)I/IHI/IGHTOB; OIINChIBATh CBOMUCTBA (bYHKHI/II/I

Crpouts U u300paxkaTb CXeMaTH4eCKH TpaduKU KBaJAPAaTUYHBIX (YHKIMM, OIUCHIBATH
CBOICTBA KBaIpaTUYHBIX (PYHKIUI MO UX rpadukam.

PacnioznaBath kBajpaTuuHyro QYHKIUIO 110 GopMysie, MIPUBOAUTH MPUMEPhl KBaIpPaTUYHbIX
GbyHKUMIA U3 peaTbHON KU3HU, PU3UKU, TEOMETPHH.

Apughpmemuueckan u ceomempuyeckasn npozpeccuu

PacnioznaBath apuMeTHUECKyI0 U T€OMETPUYECKYI0 MPOTPECCHU IMPH Pa3HBIX CHocobax
3a/laHusl.

BbInonHATE BBIUKCICHHS C HCMOJNb30BaHHEM (opMyn N-ro uieHa apupMeTHUYecKoll u
reOMEeTPUUYECKON MPOrpecCcrid, CyMMbI MEPBBIX N WIEHOB (C OMOPO Ha CIIPABOYHYIO HHPOPMAIIHIO).

Pematp 3amaun, cBsi3aHHBIE C YUCIOBBIMU IMOCIEAOBATEILHOCTIMU, B TOM YHCIIE 33]1a4d U3
peaNbHOM KHU3HH (C UCHOJIB30BAHUEM KAIBKYISATOPA, IIU(PPOBBIX TEXHOJIOTHUH).

TEMATUYECKOE ¢ TIOYPOYHOE IUIAHUPOBAHUE (COOTBETCTBYET
PABOYEN TTIPOTPAMME I10 KYPCY «AJI'EBPA» OO0 KOI'OBY CII III'T BAXPYIIIN
CJIOBOICKOI'O PAOHA)



AITATITUPOBAHHA I PABOYAS ITIPOI'PAMMA U1 OBYUYAIOIINXCA C 3I1P
YYEBHOI'O KYPCA «'EOMETPU». 7-9 KITACCBI

ey n3ydyenus yueoHoOro Kypca

OOmue nenn u3ydeHus: yuebHoro kypca «l'eomerpusi» npencrasiersl B OOII OOO. Onu
3aKITIOYAIOTCS, MPEXKE BCEro B TOM, UYTO Ha YPOKAaX F€OMETPUH OOYy4aroIUHCs YUUTCS MPOBOAUTH
JIOKa3aTeIbHbIE PACCY)KIECHUS, CTPOUTH JIOTUYECKHUE YMO3AKIIOUEHUsS, JOKAa3bIBaTh HCTHHHBIE
YTIBEPKACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOAUTH PACCYKJEHUS «OT IPOTUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (pOpMYITUpPOBaTh OOpaTHbBIE YTBEpXkAeHUSA. B 00yueHH yMEeHHIO
paccyxJ1aTb COCTOUT Ba)KHOE BOCIIMTATENIBHOE 3HAYCHUE U3YUEHUSI T€OMETPUH, NIPUCYILIEE UMEHHO
OTE€YECTBEHHON MaTeMaTH4eCKOU LIKOJIE.

Bropoli 1enpl0 M3ydeHusi TEOMETPUN SIBIISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpHU
pELIEHNH KaK MareMaTHMYeCKHUX, TaK U IMPAKTUUYECKHUX 3ajad, BCTPEUAIOLIUXCS B pEalbHON KU3HHU.
OTOMY COOTBETCTBYET BTOPAsl, BHIYMCIUTENIbHAS JIUHHS B U3y4EeHUHM I€OMETpUH B 1IKouie. i aToro
YUUTEII0 pEKOMEH1yeTCsl MOAOUPAaTh 3a/1auk MPAKTUYECKOTO XapaKkTepa Ui pacCMaTpUBAEMBbIX TEM,
YUUTh OOYyYalOUIUXCSl CTPOUTh MAaTeMaTHUECKUEe MOJIENIM pealbHbIX >KM3HEHHBIX CHUTYallUH,
IIPOBOANTH BBIYUCIEHUS M OLIEHMBATh a/J€KBATHOCTH IIOJIYYEHHOIO pe3ynabprara. KpaliHe BaxxHO
NOMYEPKUBATE CBSA3M TE€OMETPUM C JPYTMMM IpPEAMETaMH, MOTHUBHUPOBATH HCIOJIb30BATh



OTIpeICNICHUs] TEeOMETPHUCCKUX (UTYp M TOHSATHH, JIEMOHCTPUPOBATh NMPUMEHEHUE MOJYYECHHBIX
yMeHUil B (usuke M TexHuke. OTH CBsA3M Hauboiee SpKO BUAHBI B Temax «Bekrops»,
«TpuroHomeTprueckue cOoTHOMEHUM», «Meton koopaunat» u «Teopema [Tudaropar.

Mecto yueOHOro Kypca B y4eO0HOM ILIaHe

CornacHo yueOHOMY MiaHy B 7-9 Kiaccax u3ydaercs ydeOHbIi Kypc «l' eoMeTpus», KOTOPbIi
BKJTIOUAET CIIETYIOIME OCHOBHBIE pa3/ienbl copepkanust: «l eomerpuueckue GUrypsl 1 KX CBOMCTBAY,
«3MepeHne reoMeTpu4ecKUX BEIMYMH», a TaKke «JlekapToBbl KOOpAMHATHI Ha IJIOCKOCTH,
«Bexrope», «/IBmxenuns miockocti» U «lIpeoOpasoBanus moa00us».

VY4eOHbIH MIaH IpeaycMaTpPUBAET U3ydeHHEe FeOMETPUH Ha 0a30BOM YPOBHE, UCXOAS U3 HE
MeHee 68 yueOHBIX YacoB B y4€OHOM TOJTY, BCETO 3a TpH roja oOydeHus: — He Mmeree 204 4acos.

COLEPXAHUE YYEBHOI'O KYPCA (I10 TOZJAM OBYYEHUA)

7 KJIACC

Havanbupie monsTust reomerpun. Touka, mpsiMasi, OTPE30K, Jiyd. Yrou. Bumel yrios.
BeprukanbHsle u cMexHbIe yIbl. buccekrpuca yria. Jlomanasi, MEHOroyroiasHuk. IlapannensHocTs 1
MEePIEHIUKYISIPHOCTD TPSMBIX.

Cummempuunvie uaypoi. Ocrnosnvie ceoticmea ocegoii cummempuu®. IIpumMepsl CHMMETPHI
B OKPYXKArOILIEM MHpE.

OcHogHble nocmpoerust ¢ NOMOWbIO YUPKYIA U TUHEUKU.

Tpeyronmbauk. Beicora, Memmana, OuWCCekTpuca, WX CBoicTBa. PaBHOOenpeHHBIN U
PaBHOCTOPOHHUH TPEYroJbHUKHU. HepaBeHCTBO TpeyrojabHHKA.

CpoiicTBA W TPU3HAKK PAaBHOOCIPEHHOTO TpeyroidbHWKa. [Ipu3HaKM paBeHCTBa
TPEYroJbHUKOB.

CBolicTBa U MPU3HAKK NapauIeIbHBIX TPsAMbIX. CymMMa yIJIOB TPEYrojJbHUKA. BHEIIHUE yIiTbl
TPEYroJbHHUKA.

[IpsmoyronpHblii  TpeyrosibHUK. (CBOMCTBO MEOWAHBI MPSAMOYrOJIBHOTO TPEYrOJbHUKA,
MPOBEAEHHOW K rumoTreHy3e. [Ipu3Hakum paBeHCTBa  MPSAMOYTOJIBHBIX — TPEYTOJIBHUKOB.
[IpsiMmOyTONBHBIN TPEYrOJIbHUK C YIIIOM B 30°.

HepaBeHcTBa B reomeTpuu: nepagencmeo mpey20ibHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
TeopeMa o OOJIbIIeM yIyie U OOJbIIeH CTOpOHE TpeyroyibHUKa. [leprneHuKymsp u HaKJIOHHAasI.

T'eomempuuecrkoe mecmo mouex. buccexkrpuca yria u CepeAMHHbIA NEPIIEHIUKYISP K OTPE3KY
KaK T€OMETPUYECKUE MECTA TOYEK.

OKpyKHOCTb U KpYT, XOpAa U AUaMETP, UX CBOMCTBA. B3auMHOE€ pacronokeHne OKpyKHOCTH
u npsamoi. KacarenbHas u cekymas K OKpy:)kHOCTH. OKpyXHOCTb, BOMCaHHas B yroj. Bnucannas u
ONMCAaHHAasA OKPYXHOCTHU TPEYTOJIbHUKA.

8 KJIACC

UYerpipéxyronbuuku. [lapamienorpamMM, e€ro INpu3HAKW M CBOMCTBA. YacTHble ciydau
napajuieiorpaMMoB  (IIPSIMOYTOJIbHHMK, POMO, KBajparT), MX NpPU3HAKKM M CBOMCTBa. Tpamerus,
paBHOOOKas Tparenys, e€ CBOHCTBa M Npu3HaKkH. [IpsmMoyroibpHas Tpanenus.

Memoo yoeoenus meouansi. [lenmpanvruas cummempus.

Teopema Paneca u meopema o nponopyuoHanvbisix ompeskax. CpeqHue TMHUM TPEYTroJIbHUKA
U Tpaneuuu. Llenmp macc mpeyzonvHuxa.

Ilooobue mpeyzonvruuxos, kodppuyuenm nododbus. IlpusHaku noododus mpey2orbHUKOS.
[TpumeneHne moaoOHs PU PELICHUN MPAKTUUECKUX 3a/ad.

CpoifctBa muomianeil reomerpuueckux ¢uryp. PopMmynsl Ui IUIOIIAAM TpPEYroJbHUKA,
napasuienorpamma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIAeH TOAOOHBIX QUTYD.

Brruncnenue miomniaeit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJeT4aTol Oymare.

Teopema [ucgaropa. [Ipumenenne Teopems! [ludaropa npu permreHMH NPakKTHYECKUX 3a/1ay.

CuHyc, KOCHHYC, TAHTE€HC OCTpPOrO yIja HpPSMOYTOJbHOTO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETpPUYECKOE TOXAeCTBO. TpuroHomerpuueckue pyHkuu yrios B 30°, 45° u 60°.

3 3,H€CI> " aajic€ KypCuBOM 0003HAYEHBI TEMbI, U3YyUCHHUEC KOTOPLIX IMPOBOAUTCA B O3HAKOMHUTCIIbHOM IIJIAHEC. He,uaror
CAMOCTOATCIIbHO OIPCACIIACT o0BeM n3ygyacMoro Mmarepuala.



BrnucanHble M LIEHTpaJIbHBIC YIVIBI, YroJl MEXKIY KacaTeJIbHOM U XOPHOH. YIVIbI MEXIy
XOplaMH U CEKyIIMMH. BrvcaHHbBIE M ONMCAaHHBIE YETBIPEXYTOJIbHUKUA. B3aumMHOE pacmosokeHue
IByX okpyxHocTell. Kacanue okpyxHocteil. OOmue kacarelbHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrios oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@opMyIIbl IPUBEICHUS.

Pemenue TpeyronbHukoB. Teopema KOCUHYCOB M TeOpeMa CUHYCOB. Perienue npakruueckux
3aJ1a4y C MCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

IIpeobpaszosarnue nodobus. Ilooobue coomeemcmeeHHblX 21eMeHMO8.

Teopema o npouszeedeHuu ompesKo8 Xopo, meopemvl 0 NPOUIBEOEHUU OMPE3KO8 CEKYUUX,
meopema o Keaopame KacamelbHOlL.

Bekrop, mHa (MOAyab) BEKTOpa, COHANpPaBIEHHBIE BEKTOPbI, I[POTHBOIOJOMXKHO
HalpaBJIC€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalud Haj
BeKTOpaMu. PaznoxkeHue BekTopa MO JABYM HEKOJUIMHEapHbIM BekropaMm. KoopauHatel BekTopa.
CkansipHO€ Mpou3Be/IEHUE BEKTOPOB, IPUMEHEHUE AJIs1 HAXOXKJCHUSI JUIUH U YITIOB.

JlexapToBBl KOOPAMHATHI HA IJIOCKOCTHU. Ypasnenus npsamoil 1 OKPY’)KHOCTU B KOOpJMHATAX,
repeceyeHne OKpYKHOCTEHN U MpsMbIX. MeToa KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[JTMHA OKpY:KHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpyx)HOCTel. [Inomanb kpyra, CeKTopa, CErMeHTa.

Jeuoicenus nnockocmu u 6HympenHue cummempuu puyp (nemeHmapmsie npeocmasienus).
Iapannenvnwiii nepenoc. Ilosopom.

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHHS [TPUMEPHON
PABOYE [TPOTPAMMBI KYPCA «EOMETPHSI»
(ITO TOJAM OBYUYEHU )
OcBoenne yueOHOTO Kypca «leomeTpus» Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
JOJDKHO 00ECTICYMBATH TOCTIKEHHE CIICYIOIUX MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YIBTATOB:

7 KIIACC

Pacmo3HaBaTh M3ydeHHBIE TEOMETpPHYECKHE (UTYpBI, OmNpeneisiTh WX B3aWUMHOE
pacroJiokeHue, n300pakarb TeOMETPHUCCKUE (DUTYPHI; BBITIOJHATh YEPTEKH TI0 YCIIOBHIO 3a/1a4H.
N3MmepsaATh nUHEHBIE U YIVIOBBIE BEIMYMHBL. Peliarh 3agadyu Ha BBIYMCICHUE IJWH OTPE3KOB U
BEJIMYMH YIJIOB.

Jlenatp TpyOyr0 OIICHKY JIMHEWHBIX W YIJIOBBIX BEJIWYMH IPEIMETOB B PEABHOW KHU3HH,
pasMepoB MPUPOIHBIX 00BEKTOB. Paznmnuarh pa3mMepbl 3THX 00BEKTOB IO TIOPSIKY BETHYUHBI.

CrpouTh 4YepTe KU K TEOMETPHUYECCKUM 3ajadaM (C HMCIOJb30BAHHEM CMBICJIOBOM OTIOPHI:
HABOJIAIIME BOMPOCHI H/MIIN AITOPUTMA YUeOHBIX JICHCTBUIA).

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh MPU3HAKUA U CBOMCTBA
paBHOOEAPEHHBIX TPEYrOIHHUKOB MIPH PEILICHUH 3a7ad.

[IpoBOaUTH TOKA3aTEIHCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonb30BaThCsi NpPU3HAKAMU PABEHCTBA MPSMOYIOJBHBIX TPEYrOJbHHUKOB, CBOHCTBOM
MeJMaHbl, IPOBEIEHHOMN K THIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIEHUN T€OMETPUUYECKHUX
3a/1a4 (C UCIOJIb30BaHMUEM 3PUTENHHOM HAITISAHOCTH U/WIH BepOaIbHOM OTIOPHI).

Onpenensats MapaieTbHOCTh TPSIMBIX C TMOMOIIBIO YIVIOB, KOTOpbIe 00pazyeT ¢ HUMHU
cekymas. OnpeaensaTs napajyIeIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSTHUM OT TOUEK OJTHOM
IIPSAMOM JI0 TOYEK IPYrou MpsMOi.

Pemate 3aaun Ha kineryaroit Oymare.

[IpoBoAMTH BBIYMCIIEHUS W HAXOIUTh YHCIOBBbIE W OYyKBEHHBIE 3HAu€HUS VIJIOB B
FEOMETPUYECKUX 3aJa4aX C MCIIOJIb30BAHUEM CYMMBI YIVIOB TPEYIOJbHUKOB U MHOIOYTOJIbHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUN JBYX MapallIeNIbHBIX MPSAMBIX CeKylleil. Pemath
MPAKTUYECKHE 3a/1a41 HA HAXOXKJICHHUE YITIOB.

NmeTp npeacrapiieHUE O MOHATUE TEOMETPUUYECKOTO MECTA TOUYEK.

DopMyIHpOBaTh OMNPEACIECHUS OKPYKHOCTH MU Kpyra, XOpAbl U AUAMETPa OKPYXKHOCTH,
M0JIb30BaThCS UX CBOMCTBAMU. YMETh IPUMEHSATH 3T CBOWCTBA IIPU PELIEHUH 3aay.

OpueHTUpOBaTbCSI B MOHATHUSX: OMNUCAHHAs OKOJIO TPEYroJibHUKA OKPYKHOCTb, LIEHTP



ONHCAaHHOH OKpYXHOCTH. OnieprpoBaTh Ha 6a30BOM YpOBHE (PaKTaMHU O TOM, YTO OMCCEKTPHUCHI YITIOB
TPEYroJIbHUKA MEPEeCeKaloTCsl B OJHOW TOYKE, U O TOM, YTO CEpeAMHHBIC MEPIEHAUKYIAPBHI K
CTOPOHAM TPEYTroJIbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE.

OpueHTHpOBaThCSI B TOHATUSX W ONEpUpOBaTh Ha 0a30BOM YpOBHE: KacaTeldbHas K
OKpPYXKHOCTH, T€OpeMa O MEPHEHIUKYIIPHOCTH KacaTeNbHOW M paanyca, MPOBEIEHHOTO K TOUKE
KacaHusl.

Hwmetp mpencraBieHHE O MPOCTEUIIMX T'€OMETPUYECKUX HEpPaBEHCTB, UX MPAKTHUECKOM
CMBICIIE.

[TpoBOIUTHE OCHOBHBIE TEOMETPUUYECKHIE TOCTPOCHUS C IIOMOIIBIO ITUPKYIIS U JINHEHKH.

8 KJIACC

PacnosnaBate OCHOBHEIE BHU/bI LIeTI)IpéX}/TOJIBHI/IKOB, UX JJIEMCHTHBI, IIOJIB30BAaThCA HX
CBOMICTBAMU IIpU pCUHICHUH I'COMCTPHUICCKUX 3aaa4.

OpueHTUPOBATHCS B MOHATUU — TOUKH MEPECEUCHHS MeaH TPEYrojJbHUKa (IIEHTpa Macc) B
peleHnH 3a1ad.

Biragets nonsTHEM CpeIHEN JIMHUM TPEYTOJbHUKA U TPAEeUu, IPUMEHTh UX CBOMCTBA IIpU
PEIICHUH TIPOCTEHITNX TeOMETpUIECKUX 3a1a4. FIMeTh npezcrapienne o reopeMe Dareca u reopeme
O MPOMOPLHMOHAIBHBIX OTPE3Kax, MPUMEHATh UX Ui PEIICHUs MPaKTUYECKUX 3ajad (C Omopod Ha
3pUTETHHYIO HATJISTHOCTB ).

[IpuMeHsATh NpU3HAKU MOJOOUS TPEYrOJbHUKOB B PELICHUH HECIOXKHBIX N€OMETPHUYECKHUX
3ajad.

[Tonb3oBathes Teopemoit [Tudaropa asns penieHus reoMeTpUIECKUX U IPAKTUYECKUX 3aa4.

Bragerp NOHATHSIMH CHHyCAa, KOCHHYCa M TaHTEHCAa OCTPOrO yIja MPSMOYTOJbHOTO
TPCYroJIbHHKA. ITonp30BaTsCcd ATUMH  IIOHSITHSIMU Mg pCIICHUA MPAaKTUYCCKHUX 3aJad (HpI/I
HEOOXOAMMOCTH C OMOPON HA aJITOPUTM MPABUIIA).

BrruucnsaTs (pa3nmuyHbiME criocobamu) (C omopoit Ha CIPaBOYHYIO MH(OPMAIIUIO) TIOMIATh
TPEYroJibHUKA M TUIOIIAJM MHOTOYTOJBHBIX (PUTYp (MOIB3YSACh, I/Ie HEOOXOAUMO, KABKYISITOPOM).
[IpuMeHSTH MoTydYeHHbIE YMEHHSI B IPAKTUYECKUX 3a/1a4ax.

Bnagerp mNOHATHSMM BIHCAaHHOTO M LEHTPAJBHOTO YIvIa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YITIaX, YIVIaX MEXIY XOpJAamMH (CEeKyIHMHU) U yIie MEeXIy KacaTelbHOM U XOpAol mpu
pELIeHUH MTPOCTEUIINX T€OMETPUUECKUX 3a]1ay.

Bnagerp moHSATHEM OMMCAHHOTO YETHIPEXYTOJIbHMKA, MPUMEHATH CBOWMCTBA OMHUCAHHOTO
YeThIPEXYTOJIbHUKA NP PELICHUH MPOCTEUIINX 3a7ad.

[IpuMeHsTH Moy4eHHbIE 3HAHUS Ha IPAKTHUKE — CTPOUTh MaTeMaTHUEeCKHe MOJICIH JJIs 33134
peanbHON KU3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHEHHEM Moaolus u
TPUTOHOMETPUH (TIOJIB3YACH, TI€ HEOOX0IUMO, KaIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUYECKUE (DYHKIIMU OCTPBIX YITIOB, HAXOJAUTh C MX [TOMOILBIO pa3IUYHbIe
3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIbHHKA («PEeIIeHHE MTPSIMOYTOJIbHBIX TPEYrOJbHUKOBY). Haxomuts
(c HOMOIIBIO KAJIBKYIATOPA) [UIMHBI U YIIIBI JUISl HeTAONWYHBIX 3HAUYCHHH.

[Tonp30Barscst opMyaaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAESCTBOM JIJIS
HaXO’KJICHUSI COOTHOLICHUI MEXY TPUTOHOMETPHIECKUMH BETMYMHAMH (C ONOPOil HA CLPABOYHYIO
nH(pOpMALIHUIO).

Vcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISI HaXOXKJEHHS PA3JIMYHBIX SJIEMEHTOB
TPEeyrojbHUKa («pEIIeHUEe TPEYroJIbHUKOB»), MPHUMEHATh HUX TMPH pPEUIeHUH MpOCTeHIInX
reOMeTPHUECKUX 3a/1ad.

Brnaners mousATHsAMM NpeoOpa3oBaHus MOAOOUS, COOTBETCTBEHHBIX JIEMEHTOB IMOJOOHBIX
¢uryp. Ilonab3oBaTbes cBOMCTBAMH MOJOOHUS MPOU3BOJIBHBIX (UIYp, YMETh BBIUMCIATH JJIUHBI U
HaXOAMUTh YIIBl y MOJOOHBIX Guryp (1Mo ajroputMmy y4deOHBIX neicTBuif). IIpumeHsTh cBoiicTBa
NoJ00Ms B MPAKTUYECKHUX 3a/ladyaX. YMETh NIPUBOJIUTH MPUMEPHI MOO0OHBIX (PUTYP B OKpPYXKAIOIIEM
MUpE.

[Tonp3oBaTbecst TeopeMaMH (IO BU3YaJIbHOM OMOpE) O MPOM3BEIEHHHM OTPE3KOB XOpJ, O
MIPOU3BEACHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOM.

[Tonp30BaThCst BEKTOPaMHU, MIOHUMATh UX T€OMETPUUECKUN U (PU3NIECKHI CMBICII, IPUMEHSTh
UX B PELUICHHHM T€OMETPHUYECKUX M (U3NYECKUX 3ahad. [IpUMEHATh CKAIAPHOE IMPOU3BEACHUE



BEKTOPOB JJIs1 HAXOKJECHUSI JUIUH U YITIOB.

[losnb30BaThCsl METOJOM KOOpPAMHAT Ha IIJIOCKOCTH, IPUMEHSATh €ro B  pElIeHUU
reOMETPUUYECKUX U MPAKTUUYECKUX 3a/1au.

Bnagerp NOHATHSIMM TPABUIBHOTO MHOTIOYI'OJIBHMKA, JJIUHBI OKPYXHOCTHU, IUIMHBI JIyI'U
OKpPYXHOCTHU U paIMaHHON MEpbI YIJIa, YMETh BBIUMCIIATH IIJIOLIA/1b Kpyra U €ro yactei (c onopou Ha
crpaBouHyto HH(popMmauio). [IpuMeHsTh OTy4eHHBIE YMEHHS B MPAKTUYECKHX 3a/1a4ax.

Haxogute ocu (WM UEHTPBI) CUMMETPUH (GUTYp, NPUMEHSATHh ABMKEHHUS IUIOCKOCTH B
MIPOCTEHIINX CIydasix.

[IpuMeHsTH MoTydeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMAaTUUYECKHE MOJIENH AJIS 33134
peanbHONW U3HU W IPOBOJUTH COOTBETCTBYIOIIME BBIYMCIECHUS C IMPUMEHEHHEM Iojao0us u
TPUTOHOMETPUUECKUX (PYHKLIUN (IOIB3YACH, TA€ HEOOX0UMO, KAIbKYIATOPOM).

TEMATUYECKOE U IIOYPOYHOE IIJIAHUPOBAHHME (COOTBETCTBYET PABOYEM
HHPOTPAMME TIO KVPCY «'EOMETPHS» OOO KOI'OBY CII III'T BAXPYIIN
CJIOBOJICKOI'O PAUOHA)

ATATITUPOBAHHAS PABOYAS ITPOT'PAMMA UL OBYHAIOIINXCA C 3I1P
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
7-9 KJIACCBI

Hean n3yvyeHus y4eOHOro Kypca

B coBpemeHHOM 1IM()POBOM MUpPE BEPOSTHOCTH M CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTb, KaK C TOUKH 3PEHHsSI MPAKTUUYECKUX MPUIIOKEHUN, TaK U UX POJIU B 0Opa30BaHUH.
Kaxx1p1i1 yenoBek NOCTOSIHHO MPUHUMAET PELIEHUsI HA OCHOBE UMEIOIIUXCS Y HETO JaHHBIX. A 1Jid
000CHOBAaHHOTO TIPHHATHUS pEHICHHs B YCIOBUSX HeJOCTarka WM H30bITKa WHMOpMauu
HE0O0X0IUMO B TOM YHCIIE XOPOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKO € MBIIILIICHUE.
NMeHnHO MO3TOMY OCTpO BCTala HEOOXOJAMMOCTH C(HOPMHUPOBATH y OOYyUYaIOLIUXCSA, B TOM YHCIE
obOyvaromuxcst ¢ 3IIP, ¢yHKIMOHANBHYIO TpPaMOTHOCTb, BKJIIOYAIONIYI0O B ce0s B KadyecTBe
HEOTBEMJIEMOM  COCTABIAIOLICH YMEHHE BOCHPHUHUMATh W KPUTHUYECKH  AHAIU3HPOBATH
uH(pOpMAIMIO, TIPEICTABICHHYI0 B pPa3IMYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIM XapakTep
MHOTHX pEaJbHBIX MPOLECCOB M 3aBUCUMOCTEM, IPOU3BOJAUTH IPOCTEUIINE BEPOSATHOCTHBIE
pacué€Thl. 3HAKOMCTBO C OCHOBHBIMHU MPUHIMIAMHU cOOpa, aHaNM3a U MPEICTABICHUS AAHHBIX U3
pas3nuuHbIX cdep KU3HHM OOIIEeCTBa U roCydapcTBa MPHUOOIIAET OOYyYaIOMUXCs K OOLIECTBEHHBIM
HMHTEpPECAM.

B cTpykType mporpamMmmbl yueOHOTO Kypca «BeposSTHOCTh U CTaTUCTUKA» OCHOBHOM IITKOJIBI



BBIJICJIEHBl CIENYIOIIME COAEp)KaTeNbHO-MeToAnYeckue auHuM: «lIpencraBieHne NaHHBIX U
omHMcaTeNbHast CTAaTHCTUKAY; «BeposSTHOCTEY; «neMeHThl KOMOMHATOPHKIY; «BBeneHne B TeOpUio
rpadoBy.

Conepxxanne nuHun «lIpencraBieHne NaHHBIX M ONMCAaTelIbHAas CTATUCTUKA» CIYXKHUT
OCHOBOW 151 (pOpMHUPOBAHUSI HABBHIKOB pabOTHl ¢ MH(OpMAIMEN: OT YTEHUS U HHTEPIPETALUU
uH(pOpMaLUK, IPEICTaBICHHON B Ta0IMIaX, Ha AUarpaMmax u rpadukax 10 coopa, mpeacTaBiIeHus
U aHaJIM3a JIaHHBIX C MCIIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEAHUX U pacCEUBAHUS.
Paboras ¢ nmanabiMu, oOywaromuecst ¢ 3IIP ywarcs cumThIBaTh M HWHTEPIPETUPOBATH JaHHBIC,
BBIJIBUTaTh, ApPTYMEHTUPOBATh M KPUTUKOBATH IIPOCTEHUIITNE TUTIOTE3bI, PA3MBIIUIATH HAJ (PaKTOpaMHu,
BBI3BIBAIOIIMMHM W3MEHYMBOCTb, M OLIEHHWBaTh UX BIMSHME Ha paccMaTpUBAeMble BEJIUYMHBI U
IIPOLIECCHI.

NHTyuTMBHOE  IpeACTaBICHHME O  CIYy4alHOM  M3MEHYMBOCTH,  HMCCIIEIOBAaHUE
3aKOHOMEPHOCTEM M TEHJCHUUN CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOM Il U3YyYEHHUs TEOPUHU
BeposiTHOCTEH. bonbmoe 3Hauenue yist oOyvatomuxcst ¢ 311P 31ech MMEIOT NMpakTUYeCKue 3aaHus,
B YAaCTHOCTH OTIBITHI C KIIACCHYECKUMU BEPOSTHOCTHBIMU MOJAEIISIMHU.

[ToHsiTHE BEpPOSTHOCTU BBOJIUTCS Kak Mepa MpaBaomnonoOus ciydaidHoro coOwitus. Ilpu
M3ydeHuu Kypca oOydvaromuecs ¢ 3[IP 3HakomsTCS ¢ MPOCTEHIIMMH METOJAMU BBIYHCIICHUS
BEPOSITHOCTEN B CIy4alHBIX SKCHEPUMEHTaX C PABHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU HCXOAAMU,
BEPOSITHOCTHBIMU 3aKOHAMU, TO3BOJISIOUIMMH CTaBUTh U pellaTh Oosiee CIoXHbIE 3a7a4u. B kypc
BXOJST HauaJbHbIE IPEJCTABICHUS O CIyJailHbIX BEJIMYMHAX M UX YHCIIOBBIX XapaKTePUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISeTCS 3HAKOMCTBO oOydarommxcsi ¢ 3IIP ¢
MHOKECTBAMU U OCHOBHBIMH OTEpalysIMH HaJ MHOXECTBAMH, pPacCMaTpUBAlOTCA MpPUMEpPbI
MIPUMEHEHMSI Ul PelIeHUs 3a/ad, a TakXKe UCIOJIb30BaHUS B JIPYTUX MaTeMaTUYeCKUX Kypcax U
y4eOHBIX MpeIMETax.

MecTo y4e0HOr0 Kypca B y4eOHOM IJIaHe

B 7-9 knaccax usydaercs kypc «BeposSTHOCTb U CTaTUCTHUKA», B KOTOPBIN BXOMAST pa3/ieiibl:
«[IpencraBnenre JaHHBIX M  OMNHWCATeNbHAs CTaTUCTUKa», «BepoaTHOCTBY; «JIEeMEHTHI
KOMOMHATOpHUKNY; «BBenenne B Teopuro rpadon.

Ha wn3yuenue manHOTO Kypca OTBOAMT | ydeOHBIN Yac B HEAENI0 B TEUCHHE KaXKIOTO roja
o0yuenus, Bcero 102 yaeOHBIX yaca.

COAEPXAHUE YUEBHOI'O KYPCA (I10 'OJIAM OBYYEHN)

7 KIIACC

[IpencraBnenne NaHHBIX B BHJIE TaONHL, TUarpaMm, rpagukoB. 3amoIHEHNE Ta0MHII, YTCHUE
U MIOCTPOEHHUE UarpaMm (CTOJIOMKOBBIX (CTONOUATHIX) U KPYroBbiX). UTeHHe rpadukoB pearbHbIX
npoueccoB. M3Bneuenne nHGopManyy U3 auarpaMm M TaOJHL, MCHOIB30BAHUE U MHTEPIIPETAIHs
TaHHBIX.

OmucarenbHas CTaTUCTHKA: cpenHee apudmernyeckoe, MeauaHa, pa3Max, HanOousblee M
HavMeHbIlIee 3HAYCHUS] HA0Opa YMCIOBBIX JaHHBIX. [IpuMephl ciydaiiHOi H3MEHYHBOCTH.

Cnyuaiineiii skcnepumenm (onvim) u ciyyaiinoe coovimue. Beposmuocms u uacmoma. Ponv
MAN0BEPOIMHBIX U NPAKMUYECKU OOCMOBEPHLIX CcOObimull 6 npupode u 6 ooujecmee. Monema u
USPAbHASL KOCMb 8 MeOPULl 8ePOSIMHOCMEl*,

I'pagh, eepwuna, peopo. Cmenenv eepuiunsl. Qucno pébep u cymmapHas cmenenv 8epuiluH.
IIpedocmasnenue o céaznocmu epaga. Llenu u yuxnel. Ilymu 6 epaghax. Obxoo epagha (diinepos nymy).
IIpeocmasnenue 06 opuenmuposannom epaghe. Pewenue 3a0au ¢ nomowwio epaghos.

8 KJIACC

HpC,Z[CTaBJ'IeHI/IC JaHHBIX B BUJIC Ta6.III/II_I, Auarpamm, Tpa(I)I/IKOB.

MHO)KCCTBO, OJIEMCHT MHOXKCCTBa, IIOAMHOXKCCTBO. OHepaI_II/II/I Haa MHOXCCTBAMM:
O6’LC,Z[I/IHCHI/IC, MEpeCCUCHUC, JOIIOJTHCHHUC. CsoiicTBa onepauﬂﬁ Hazg MHOXCCTBaMM:
MEPpEMECTUTCIIBHOC, COYCTATCIBbHOC, pacripeaciaInTCIbHOC, BKJIFOUYCHHA. Hcnonp3oBaHue

4 3,H€CI> " aajic€ KypCuBOM 0003HAYEHBI TEMbI, U3YYCHUC KOTOPBIX IPOBOAUTCSA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CAMOCTOATCIIbHO OIPCACIIACT o0BeM n3ygyacMoro Mmarepuala.



rpauueckoro MpeacTaBICHUsT MHOKECTB JJISI ONMMCAHMS PEalbHBIX MPOIIECCOB U SIBJICHUH, MPHU
pelIeHnH 3a1ay.

Hzmepenue pacceusanus oaunnvix. Jucnepcus u CmaHOapmuoe OMKIOHEHUEe YUCTOEbIX
Habopos. [Juacpamma pacceusanus.

DneMeHTapHbIEe COOBITH CiIydaifHOTO omnbITa. CiydaitHbie coObITHA. BeposTHOCTH cOOBITHIA.
OnbITEl C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH. CitydailHbiii BeIOOD. CBSI3b MEXIy
MaJIOBEPOSITHBIMU M MIPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMHU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea Oepegves: eOUHCMBEHHOCHb NYMU, CYUWECmE08aHUE SUCAUEN GEPULUHDI,
CBA3b MeICOY YUCIOM 8epuUuH U yuciom pébep. Ilpasuno ymnoowcenus. Pewenue 3a0au ¢ nomowvio
epagos.

IIpomusononoocuvie coovimus. /[uacpamma unepa. Obveounenue u nepecedenue cooblmuil.
Hecoemecmuule codvimus. Popmyna cnodcenus eeposmuocmeti. Ycnoeuas eeposmuocme. 1lpasuno
ymuodicenus. Hezasucumvie cobvimus. Ilpedcmasnenue skcnepumenma 6 euoe oepesa. Pewenue
3a0a4 Ha HAXOJICOEHUe BePOAMHOCTEN C NOMOWbIO 0epesa CIy4auHo20 IKCHePUMEHMA, OUazpamm
Diinepa.

9 KJIACC

[IpencraBnenue MaHHBIX B BUJE TAONMMI, auarpamm, rpaukoB, UHTEpHpETALUs TAHHBIX.
UreHue U NOoCTpoeHHE TaOIUL, TUarpaMm, rpa)MKoB M0 pealbHbIM JAHHBIM.

[lepecranoBku u Qaxropuan. CouetaHuss U 4ucio codeTaHuil. Tpeyeonvnuk I[lackans.
Pemenue 3amaq ¢ ucmonp30BaHUEM KOMOMHATOPUKH.

T'eomempuueckas eepoamuocmo. Cryuaiinsiii 6b100p MOYKU U3 Queypsbl HA NAOCKOCMU, U3
ompesKa u u3 0y2u OKPY#CHOCHU.

Hcneitanne. Yenex u Heynada. Cepust UCIBITaHUM 10 niepBoro ycnexa. Cepust HCIBITaHUN
Bbepnynnu. BepositHocTH coObITHIA B cepun ucnibiTanuii beprymu.

CnyvaliHasi BEITMYMHA W PACHPEICICHUE BEPOATHOCTEH. MareMaThdeckoe OXKUJaHHE U
mucnepcus. IIpuMepbl MareMaTH4eCKOro OKMIAHUS KaK TEOPETHYECKOIO CPEJHEr0 3HAYEHHUS
BEJINUMHBI. MareMarnueckoe OKHWJAHUE U JUCIEPCUsl CIy4alHOW BEJIMYMHBI «YHUCJIO YCIEXOB B
cepuu ucnbiTaHuid bepHymny.

[Tonsatue o 3akoHe OoybluX yuces. M3amepeHne BeposSTHOCTEH C MOMOIIBIO 9acToT. Posib u
3HaUEHHNE 3aKOHA OOJIBIITNX YHCET B IPUPOC U OOIIECTBE.

KoHTpo/ibHO-U3MepuTeIbHbIe MATEPUAJIbI

[IpoBenenue OLIEHKH A0 CTHKEHHUH TUIAaHUPYEMbIX PE3YJIbTaTOB OCBOCHHUS Y4eOHOTO IIpeaMeTa
npoBoAuTcs B (OpME TEKYIIEro M pyOekKHOro KOHTPOJS B BHJE: KOHTPOJIbHBIE pabOTHI,
caMOCTOSITeNIbHbIE  pabOThI, 3a4yeTbl, MaTeMaTHYeCKHE JAMKTAHTHI, IpaKTH4Yeckue paldoThl,
MMCBbMEHHBINM OTBET MO UHIUBUIYAIbHBIM KapTOUKaM-3aJlaHUsIM, TECTUPOBAHHE.

Jia obyqaromuxcst ¢ 3[TP Bo3amMoxkHO n3mMeHeHue (GOpMYITHPOBKU 33aJaHUI Ha «IIOIIArOBYIOY,
aJlanTalyio MpeAsaraeMoro oOy4arouieMycss TECTOBOTO (KOHTPOJIBHO-OIICHOYHOTO) Marepuana:
WCIOJIb30BAHUE YCTHBIX W THUCBMEHHBIX HWHCTPYKIUH, YIPOIIEHHE JIUHHBIX CIOXKHBIX
GOpMYIUPOBOK HWHCTPYKIMM, peIIeHHe C ONOpPOM Ha alropuT™, oOpasell, HCIOJIL30BaHUE
CIPaBOYHOM MH(POPMAIIUH.

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATbI OCBOEHUSI [IPUMEPHOM

PABOUE} ITPOIPAMMBbI KYPCA «BEPOSITHOCTD U CTATUCTHKA (ITO TOJIAM

OBYUYEHUST)

Hpe,[[MCTHLIC pe3yiibTaTbl OCBOCHUS KYypCa ((BepOHTHOCTB A CTaTUCTHKa» B 7-9 Kiaccax
XapaKTCPpU3YHOTCs CICAYIOIUMHA YMCHUSIMU.

7 KJIIACC

Ywurars nHpOpMALINIO, TPEACTaBICHHYIO B TAONMHIIAX, HA JHUarpaMMax; MpeACTaBIsaTh JaHHbIC
B BHUJE TaONHI], CTPOUTh aUarpammbl (CTOIOWKOBBIE (CTOJIOUATHIE) M KPYroBbIe) MO MacCHBaM
3HauYEHMH (C HCTIOIB30BAHNEM 3PUTEIIBHON HAMISAHOCTH U/WJIN BepOabHOM OTOPEI).

OnuceiBaTh ¥ HMHTEPIPETUPOBATh pEATbHBIE YHUCIOBBIE JIaHHBIE, NPEJICTABICHHBIE B
TabnmuIax, Ha AuarpaMmmax, rpadukax.

OpueHTHpOBaThCSI B TMOHATHUAX UM ONEPHUPOBaTH WMMH Ha 0a30BOM YpOBHE: cpeaHee



apudmernyeckoe, Mearana, HanOOoJIbIIee U HAUMEHbBIIIEE 3HAYCHUS, Pa3Max.
HNMers mpepcraBieHUE O CIy4aiiHOW W3MEHYHMBOCTH Ha MpHMeEpax IeH, (U3HUECKHX
BEJIMYMH, aHTPOIIOMETPUYECKUX JTAHHBIX; UMETH MPEACTABICHUE O CTATUCTUYECKOM YCTOMUMBOCTH.

8 KJIACC

W3Bnekars 1 mpeoOpa3oBbIBaTh HHGOPMALINIO, TPEACTABICHHYIO B BUAE TAOMHII, TUarpaMm,
rpaduKoOB; IPEACTABIATh JAHHBIC B BUIE TAOIHUII, THarpaMM, rpa(ukosB.

OmnuceIBaTh 0CJI€ COBMECTHOTO aHAIN3a JAHHBIE C IOMOUIBIO CTATUCTUYECKUX I10KA3aTEIICH:
CPEIHMX 3HaYEHUN U Mep paccenBaHus (pa3Max, TUCIEPCUs U CTaHJapTHOE OTKIOHEHUE).

HaxoauTh 94acTOTHI YHCIOBBIX 3HAYEHUI U YacCTOTBI COOBITHIA, B TOM YHCJIE TI0 pe3yabTaTaM
M3MEpeHUH W HaOMIONeHWH (C WMCIIONb30BAaHHEM 3PUTENBHON HAMISAHOCTH W/WINM BepOaIbHOU
OTIOPBI).

HaxonuTe BEpOSTHOCTH CilydallHBIX COOBITUN B OIBITaX, 3Has BEPOSTHOCTH JIEMEHTAPHBIX
COOBITHI, B TOM 4YHCIE B OMNbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTApPHBIMU COOBITHSAMH (C
MCIOJIb30BAaHUEM 3PUTEIHHON HAVISIHOCTH U/UTU BEpOAIbHOM OIIOPHI).

WNmetrs mnpexacraBneHue o rpaduyeckux MOJAENSAX: JAEPEBO CIy4ailHOro HSKCIIEpUMEHTa,
JrarpamMmsbl Dijiepa, 4ucaoBast npsmasi.

OnepupoBarh NOHATHAMU Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJAMHOXKECTBO; BBINOJIHATH
orepanuy HajJ MHOXXECTBaMH: 0ObEIMHEHUE, NIePEeCceUeHHe, J0MOJHEHNE; EePEUUCIIATh IEMEHThI
MHO’KECTB; IPUMEHSTh CBONCTBA MHOXKECTB (C MCII0JIb30BAaHUEM BU3YaJIbHOM OMOPHI).

Nmerts npencrapnenue o rpaduyeckoM NpeacTaBIeHNEe MHOKECTB U CBA3EH MKy HUMH IS
OTIHMCAHMUS MPOLIECCOB U ABJICHUM, B TOM YHCIIE MPU PELIEHUH 3a7ad U3 JPYruX Y4eOHBIX IPEIMETOB
1 KypCOB.

9 KJIACC

N3Bnekars u mpeoOpa3oBbIBaTh HHMOPMAIIHIO, TPEACTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX B
BHJIC TaONHII, TUarpaMm, rpaduKoB; IPEICTABIATh TaHHBIE B BUJIE TAOMUII, AHArpamMM, Tpa(uKoB.

Pemare mnpocreiimme 3amaun OpraHW30BaHHBIM TIEpPeOOPOM BApUAHTOB, a TaKXKe C
WCIIOIh30BaHNEM KOMOMHATOPHBIX MPABHII U METOOB.

Nmets mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPHI PACCEHBAHUSI.

HaxoauTh 4acTOTHI 3HAYE€HUW M YaCTOTHI COOBITHS, B TOM YHCIIC MOJb3YACh PE3yIbTaTaMu
MPOBEAEHHBIX MU3MEPEHUH U HAOTIONECHUI (C OTIOPOH HA CIIPABOYHYIO HH(POPMAIIHIO).

HaxoauTs BEpOSATHOCTH CITy9ailHBIX COOBITUI B M3YYEHHBIX OTBITaX, B TOM YHCJIE B OIBITAX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMA COOBITUSMH, B CEpPUAX HMCIBITAHWMA JI0 TEPBOTO YCIiexa, B
cepusx ucnbiTanui bepnymiu.

Nmeth npencrasieHue o caydyaiHOW BETUYMHE M O PACTIPEACIICHUH BEPOSTHOCTEH.

HNmMerh mipencTaBiieHHE O 3aKOHE OOJIBIIUX YHCENl KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CllydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJBIIMX YKCET B MPUPOE U OOIIECTBE.

TEMATHUYECKOE U I[TOYPOYHOE IJIAHUPOBAHUE (COOTBETCTBYET PABOUEN
HHPOI'PAMME I10 KYPCY «BEPOATHOCTb U CTATUCTUKA» OO0 KOI'ObY CHI II'T
BAXPYIIU CJIOBOJICKOI'O PAOHA)
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