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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma mo TpeaMeTy MareMaruka ais oOywaromuxcs 5—9
KJIaccoB  pa3paborana  Ha  ocHoBe  Deiepa’dbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTEeNBLHOTO CTAaHJIapTa OCHOBHOTO OOIIEro o00pa3oBaHUs C Y4E€TOM H
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM, TMPEABSIBISIEMBIX K MaTEMaTUYECKOMY
0o0pa3oBaHMIO, M TPATUIUN POCCUUCKOTO OO0pa3oBaHUsA, KOTOpPbIE O00ECIEeUYHnBAIOT
OBJIAJICHUE  KJIIOYEBBIMU  KOMIICTCHIIMSIMH,  COCTABJISIOIIMMU  OCHOBY  JUIS
HEMpPEephIBHOTO  00pa3oBaHMsT U CaMOpPa3BUTUS, a TaKXKe  IIEJIOCTHOCTD
OOIIEKYTBTYPHOTO, JTMYHOCTHOTO M TIO3HABATEIILHOTO pa3BUTHs oOydaromuxcs. B
paboueli TIporpamMMe yYT€HBI UJAEH U ToJokeHUs KoHmenmmm pa3BUTHA
MareMaTtuyeckoro oopasoanus B Poccuiickoii @enepanuu.

B snoxy uudpoBoit Tpanchopmairiu Bcex cep 4eaoBeYECKON eI TETbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30Boi
MaTeMaTHYeCKOW TOATOTOBKH. YK€ B INKOJE MaTeMaTHKa CIYKHUT OIOPHBIM
IpPEeIMETOM JIJIi M3YyYEHUS CMEXHBIX JHCUUIUIMH, a TMOCJe IIKOJbl peaJbHOM
HEOOXOUMOCTBIO ~ CTAaHOBUTCS ~ HENpepbiBHOE  oOpa3oBaHWe, YTO  Tpedyer
MOJIHOIIEHHOW 0a30Boi  00mIeo0pa3oBaTeIbHOM MOATOTOBKMA, B TOM YHCIE H
MaTeMaTU4YeCKON. ITO 00yCIIOBIEHO TEM, YTO B HAIIIA THU PACTET YUCIIO Tpodeccuid,
CBSI3aHHBIX C HEMOCPECTBEHHBIM TPUMEHEHUEM MAaTEMAaTHUKH: U B Chepe SIKOHOMHUKH,
U B OM3HECE, U B TEXHOJOTUYECKUX 00JIAcTAX, M JaKe B T'yMaHUTapHbIX cepax. Takum
o0pa3oM, Kpyr HIKOJBHHUKOB, JJIi KOTOPHIX MaTeMaTHKa MOXET CTaTh 3HAYMMBIM
IPEIMETOM, PACIIUPSIETCA.

[TpakTHdeckast MoJIe3HOCTh MaTeMaTUKHU 00YCIIOBJICHA TEM, YTO €€ MPEeAMETOM
SBJISTFOTCS ()yHIaMEHTAIBHBIC CTPYKTYPBI HAIIETO MHpa: TPOCTPAHCTBEHHBIE ()OPMBI
¥ KOJMYCCTBEHHBIC OTHOIICHHS OT IMPOCTEHIINX, YCBAUBACMBIX B HETIOCPEACTBEHHOM
OMBITE, JO0 JOCTATOYHO CIIOKHBIX, HCOOXOMMMBIX IS Pa3BUTHUS HAYYHBIX M
NMPUKIIAIHBIX HAEH. be3 KOHKPETHbIX MAaTEeMAaTUYECKUX 3HAHUM 3aTPYIAHEHO
MOHUMAaHUE TPHUHITUIIOB YCTPOIMCTBA W HCIIOJIB30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUSITUE W HHTEPNPETAMS PA3HOOOpPa3HOW COLMAIBHOM, 3KOHOMUYECKOM,
MOJIMTUYECKOW HMHpopManuy, Majaod(h(eKTHBHA MOBCEAHEBHAs MpaKTHYeCKas
nesTebHOCTh. KaX1oMy 4eIOBEKY B CBOCH JKU3HU MPUXOIUTCS BBITIOJHATH PACUETHI
U COCTAaBJIATh QITOPUTMBI, HAXOAUTh W TPUMEHITH (GOPMYJbI, BIAJCTh
MPAKTUYECKUMH TPUEMAMHU TEOMETPUYECKUX H3MEPEHWU W TOCTPOCHUM, YUTATh
uH(pOpMAaIMIO, MPEICTABIECHHYI0 B BHUAE TaOJMIl, AMarpaMM U rpaduKoB, *UTh B
YCIIOBUSX HEOMPENENEHHOCTH W TMOHUMAaTh BEPOSITHOCTHBIM XapakTep CIy4dalHBbIX
COOBITHH.



OAHOBpPEMEHHO C pacliupeHueM c@ep MNpPUMEHEHUsT MaTEeMaTUKH B
COBpPEMEHHOM 00111ecTBe BCE Oojiee BaXXKHBIM CTAHOBUTCS MATEMAaTUYECKUM CTUIIb
MBIIUICHUS, POSBISIIONIMKCS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
U3YYEHHs] MaTeMaTUKH B apceHal NPUEMOB M METOJAOB MBIIIJICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS W JeAyKius, 0000IIeHne u
KOHKpETH3allusi, aHalu3 W CHUHTE3, KiaccupUKalus U  CUCTeMaTu3alus,
abctparupoBanue u aHanorus. OObEeKThl MAaTEMAaTUYECKUX YMO3AKIIOUCHHH, TpaBuiia
UX  KOHCTPYUPOBAHMS  pPACKPBIBAIOT  MEXaHMU3M  JIOTUYECKHX  IOCTPOCHH,
CIIOCOOCTBYIOT BBIpAOOTKE yMeHHS (DOopMyTupoBaTh, 0OOCHOBBIBATh W JOKA3hIBATH
CYKJE€HHUSA, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MBIIUIEHHE. Benyias posb



NPUHAAJICKUT MaTeMaTHKe M B (OPMHUPOBAHUU AITOPUTMUYECKONH KOMIIOHEHTBI
MBIIUICHUS] W BOCIUTAHUM YMEHUH [eiCTBOBaTh IO 3aJaHHBIM alropuTMam,
COBEpIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBAaTh HOBBIE. B mporecce pemieHus 3amayu
— OCHOBOH y4eOHOH JIesITeNbHOCTH Ha YPOKaX MaTEeMAaTUKU — Pa3BUBAIOTCS TAKKe
TBOpYECKas U MPUKJIATHAS CTOPOHBI MBIIIICHUSI.

OOyueHue MaremaTthke JaET BO3MOXHOCTh pa3BUBATH Yy OOYyYarolIUXCs
TOYHYIO, PAllMOHATIbHYI0 U WH(GOPMATUBHYIO peyb, YMEHHE OTOHMpaTh Hambojee
MOJIXO/IAIINE SI3bIKOBBIC, CUMBOJIIMYECKUE, TpadUUIecKUe CPeACTBa AJI BBIPAKEHUS
CYXACHHUI U HATJISTHOTO UX MPEACTABICHUSI.

Heo0xoaumMbIM KOMITOHEHTOM OOIIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBaHUH
ABNSICTCS  o0Ilee 3HAKOMCTBO C METOJaMH TIO3HAHUS  JI€HCTBUTEIBHOCTH,
IpeICTaBICHUE O MPEAMETE U METOJIaX MaTEMaTUKHU, UX OTIMYUN OT METOJIOB APYTUX
€CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS MAaTEMaTUKU
JUIA PELIEHUS HAy4YHbIX M NPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTUYeCKOe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B (popMHpoBaHHe 001LEH KyIbTypbl UEJIOBEKA.

W3ydyeHne MareMaTUKH TaKXKe CIHOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHMIO
YesloBeKa, TOHMMAHUIO KpacoTbl M HU3SILECTBA MaTEMAaTHUYECKUX PaCCYyKICHHIM,
BOCHIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.

HEJN 1 OCOBEHHOCTHU NU3YYEHUSA YYEBHOT O ITPEIMETA
«MATEMATHUKAN. 5 - 9 KIIACCBI

[TpuopuTeTHBIMU HEIAMH 00yUeHUs MaTeMaTUKe B 5—9 Kitaccax SBIISIFOTCS:

e popMHUpoBaHUE LEHTPAIbHBIX MATEMaTHUYECKUX MOHATUN (YUCIIO, BEIMYUHA,
reomeTpudeckas ¢urypa, nepeMeHHas, BEpOSTHOCTb, (PYHKIIUSI), 0OECIIEUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh  MAaTeMaTHYeCKoro  oOpa3oBaHMS
oOyyJarommxcs;

®[IOJ[BEJICHUE OOYYAIOLIMXCS Ha JIOCTYIIHOM [JIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKH U OKPY>KAIOLIET0 MUPA, TOHUMAaHUE MaTEMATUKH KaK 4acTh
oO1u1eil KyJabTyphl YeJIOBEUECTBA,

®pa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH O0O0ydarommxcs,
[TI03HABATEJIbHOM  AKTHUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHH, KPUTHYHOCTH
MBIIUIEHNS, UHTEPECA K U3YUEHUIO MATEMATHKU;

e popmupoBaHue (PYHKIMOHAIBHON MaTeMaTHYeCKOW TI'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHUS MATEMATUYECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH
B pEalbHBIX XKU3HEHHBIX CUTYalMSIX U MPU U3YYEHUU IPYTUX YUEOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyJIMpOBaTh MX Ha S3bIKE
MaTEeMaTUKH M CO3JaBaTh MAaTEMAaTHMYECKHME MOJENH, MPUMEHSATh OCBOEHHBIM
MaTEeMaTUYECKU anmapar A peleHus MPaKTUKO-OPUEHTUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATH U OLICHUBATh IOJyYECHHBIE PE3YJILTATHI.

OCHOBHBIE JINHUHU COAEPXKAHUA Kypca MaTeMaTuku B 5—9 knaccax: «Hucna n
BBIUMCICHUS», «Anredpa» («AnreOpanueckue BBIPAXKECHUA», «YPaBHEHUS W
HEpaBeHCTBa»), «DyHkium», «l'eomerpusi» («l'eomerpuyeckue GUTYpPHl U UX
CBOMCTBay», «MI3MepeHne reoMeTpUYECKUX BEIMUNHY ), « BEpOATHOCTh U CTATUCTHKAY.
JlaHHbIEC TUHUHM Pa3BUBAIOTCS MapayljieNbHO, KaXKAasi B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOW, OJTHAKO HE HE3aBUCUMO OJHA OT APYIrOi, a B TECHOM KOHTAaKTE U



B3aumozeiictBun. Kpome 3Toro, ux o0ObEIUHSAET JIOrMYecKas COCTaBIIAIOLIAL,
TPaZAULIMOHHO IIPUCYIIAsi MAaTEMATUKE U POHU3BIBAIOIIAS BCE MATEMATUYECKUAE KYPCBI
u coaepkatenbhbie TuHuu. ChopmynupoBanHoe B DenepaibHOM rOCYIapCTBEHHOM
00pa30BaTEeIbHOM CTaHAApPTE OCHOBHOI'O OOLIEro oO0pa3oBaHMs TPEOOBAaHUE «YMEThb
OIIEpUPOBATh MOHATHAMHU: ONIPENEICHNUE, aKCHOMA, TEOPEMA, 10KA3aTEIbCTBO; YMEHHUE
pacno3HaBaThb MCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS, MPUBOAWTH HIPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTh BBICKa3bIBaHUS U OTPULAHUS BBICKAa3bIBAaHUID OTHOCUTCS KO
BCEM Kypcam, a (GopMHUpOBaHHE JTOTUYECKUX YMEHHUI pactpeesieTcs Mo BCeM roam
0oOyueHusl Ha YPOBHE OCHOBHOTI'O OOIIIETO 00pa30BaHusl.

ConepxaHue 00pa30BaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTam
ocBoenus [IpumepHoit paboueil mporpaMMsbl, pacpeAenEHHBIM 0 ToAaM 00y4YeHHUS,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, HMPHHIIMIHAIbHBIM
BOoIlpocaM  oOydaromuecss oOpalmjaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MAaT€MAaTUYECKUMH TMOHATUSMHU M HABBIKAMHM OCYILECTBILIOCH IMOCIEI0BATEIbHO U
MOCTYMATENbHO, C COONIOACHUEM IPUHLMUIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CUCTEMY MAaT€MAaTHYECKHX MPEACTABICHHA 00yYaroluxcs,
paciupsis ¥ yriyOssis e€, o0pas3ysl IpOYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOTI'O ITPEJIMETA <MATEMATHUKA»B YYEBHOM
IIJTAHE

B cootBerctBUU ¢ @DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOT'O OOIIEro 0O0pa3oBaHMs MaTEMaTHKA SIBISETCS 00s3aTeIbHBIM
IpeIMETOM Ha JaHHOM YpoBHE oOpaszoBanms. B 5—9 kjaccax ydeOHbIN mpenMer
«MaremaTuka» TpaJUIMOHHO M3Yy4aeTCs B paMKax CICIYIONIMX YYEOHBIX KYpCOB: B
5—6 kmaccax — kypca «MaremaTtuka», B /—9 kimaccax — KypcoB «Auredpa»
(BKITrOUAsT DJIEMEHTHI CTAaTUCTUKH M TEOPUH BeposTHocTel) u «['eomeTpus» u
yaeOHOTO Kypca «BeposTHOCTh U CTAaTUCTHKAY.

Hacrosimieil nporpaMMoii npeaycMaTpyuBaeTcsl BbIICJIEHUE B YUEOHOM ILJIaHE
Ha M3y4YCHHE MAaTeMaTHKH B 5—6 Kiaccax 5 ydeOHBIX YacoB B HEACIIO B TCUCHHE
KaXI0T0 roga oOydeHus, B 7 - 9 kimaccax 6 ydeOHBIX 4acOB B HEJECIIO B TCUCHHUC
KaXXJ10ro roga oOydeHus, Bcero 952 yueOHbIX Haca.

TemaTndyeckoe TUJIAaHUPOBAHHWE Y4YEOHBIX KYypCOB U PEKOMEHIyEeMOE
pacrnpenesieHie yaeOHOTO BpEeMEHH JIJIsI H3YyUEHUS OTIACIBHBIX TEM, MTPEIIOKCHHBIC B
HACTOSIIIICH MpoTrpaMMe, HaJ0 pacCMaTPUBATh KaK MPUMEPHBIC OPUCHTHPHI B TIOMOIIIb
NPEeXKJIe BCEro y4WMTeNlto. ABTOp pabouell TpOrpaMMbl BIPaBE YBEIWYHUTH WU
YMEHBIIUTh NPEIJI0KCHHOE YHCIIO yU4eOHBIX YacOB Ha TEMY, YTOOBI YIIIyOHUTHCS B
TEMaTHUKy, O0oJiee 3aWHTEPECOBABIIYID YUYCHHWKOB, WJIM HAIpaBUTh YCHIHS Ha
IIPEOI0JICHUE 3aTPyAHCHHH. JIOMyCTUMO TakXe JIOKAJbHOE IepepachpeieiicHue H
NEPECTAaHOBKA AJIIEMEHTOB COZEp>KaHUs BHYTPU JAHHOTO KJlacca.

KonumdectBo mpoBepouyHBIX pabOT (TEMAaTHYECKUH W MTOTOBBIM KOHTPOJIb
KadecTBa YCBOEHHS YyYEeOHOro Marepuasia) W UX THN (CaMOCTOSITCIIbHBIE U
KOHTPOJIbHBIE Pa0OTHI, TECTHI) OCTAIOTCA HA YCMOTPEHHE YUHTENsA. Takke yIuTeNb
BIIPABE YBEIUYUTh WJIM YMEHBIIUTh YUCJIO y4eOHBIX 4acOB, OTBEACHHBIX B paboueit
mporpamMme Ha 0000IIIeHHe, TOBTOPEHNE, CUCTEMATU3alUI0 3HAHUNA OO0YYarOIINXCS.



EAMHCTBEHHBIM, HO MPUHIUIHUAIBLHO Ba)XXHBIM KPUTEPHUEM, SIBIISIETCA JOCTHXKEHUE
pe3yNbTaTOB 00yUYEHHUS, YKa3aHHBIX B HACTOSIIEH MporpaMMme.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA OBYYAIOIIIMMUCA
ITPEIMETA MATEMATHUKA

OcBoenne yueOHOro mpeameTa «MareMaTuka» JTOJKHO OOeCIeunBaTh
TOCTIDKCHUE HA YPOBHE OCHOBHOTO OOIETO 00pa30BaHUs CIEIYIONTUX JTUIHOCTHBIX,
METaNpeIMETHBIX U ITPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrpaMMbl y4e€OHOro MHpeameTa
«MareMaTrnka» XapakTepU3yIOTC:

Ilampuomuueckoe éocnumanue:

IIPOSIBICHUEM HHTEpeca K INPOLUIOMY UM  HACTOSALIEMY POCCHUHUCKON
MAaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JTOCTHMKEHHUSM POCCUUCKAX MAaTeMaTHUKOB
U POCCHUMCKOM MAaTeMAaTHUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO JTHUX JOCTHIKEHUU B
JIpYrUX HayKax M NPUKIAIHBIX cepax.

I'pasicoanckoe u 0yxo6Ho-HpagcmeeHHoe 6ocnumanue:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEW IpakJlaHWHA U PeaNn3aluu €ro
MpaB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3THUUHBIX
CTPYKTYD, SIBJICHUI, POIEAYP IPaXkAAHCKOTO 0OLIECTBA (BBIOOPHI, OMPOCHI U TIP.);

TOTOBHOCTBIO K  OOCYXIEHUIO 3THUYECKHX TMpOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAyKH, OCO3HAHUEM BaXKHOCTU MOPAJIBHO-
TUYECKUX IPUHLUIIOB B JEATEIBHOCTH YUYEHOTIO.

Tpyooeoe éocnumanue:

YCTAaHOBKOM Ha aKTHMBHOE Y4YaCTHE B PEIICHUM MPAKTUYECKHX 3aaad
MaTeMaTUYECKOW HAIPABIEHHOCTH, OCO3HAHWMEM BAXXHOCTH MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TPOTSIKEHUU BCEH SKU3HM JUIsl YCHEIIHOW NpodecCruoHaIbHOM
JESTeIbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HMHAWBHIYyaJbHON TPaeKTOPHUH OOpa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE.

Icmemuueckoe eocnumanue:

CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY M  3CTETHUYECKOMY BOCHPHSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/1ay, PEIIEHUHN, PACCYKIACHUI;

YMEHHIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

Ilennocmu nayunozo noznanus:

OpUEHTaMel B JICATEIBHOCTH HAa COBPEMEHHYKO) CHCTEMY HAy4HBIX
npencTaBiIeHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS YENOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MAaTEMaTHUYECKONM HAyKd Kak c¢epbl YeIOBEYECKOM
NEATEIbHOCTH, 3TaloB €€ Pa3BUTUSA M 3HAYMMOCTH Ul Pa3BUTHS LUBUIM3ALNMY;
OBJIAQZICHUEM S3BIKOM MAaTEMAaTHKM W MAaTeMaTH4YECKOW KyJBbTYpOM KaK CPEACTBOM
IIO3HAHUS MHUpPA; OBJIAJCHHEM IPOCTEMIIMMH HABBIKAMU HCCIEN0BATENBCKOU
NEATEIIBHOCTH.

Qdu3zuyeckoe eocnumanue, @Qopmuposanue Kyabmypovl 300p06ba U
IMOUUOHATILHO20 O1A20NONYUUA:



TOTOBHOCTBIO MPUMEHSTh MaTeMaTHYECKHE 3HAHUS B MHTEPECaX CBOETO
30pOBbS,  BEIEHUS  3J0pOBOro  oOpa3za  JKM3HM  (310pOBOE  IIUTaHME,
cOaaHCUPOBAHHBIN PEXUM 3aHATUI U OTJbIXA, pEryysipHas pu3ndeckasi akTHBHOCTB ),

c(hOpMHUPOBAHHOCTHIO HABBIKA peIIeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eaoBeka.

JKonozuueckoe gocnumanue:

OpUEHTALMEN HA IPUMEHEHUE MATEMAaTUYECKUX 3HAHUMN I PELICHUs 3a]1a4 B
00J1aCTH COXPAHHOCTU OKPYXAIOUIe cpesibl, IUIAHUPOBAHMSI IIOCTYNIKOB M OLIEHKH MX
BO3MOXKHBIX TIOCJEACTBUNA JJIsi OKPY’KAIOLIEH Cpenibl; OCO3HaHMEM IJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX IPOOJIeM U MMyTe X peLIeHMS.

JIuunocmmuuie pezynomamoi, 0decneuusaoujue a0anmayuio 00yuaowezocsa
K USMEHAIOWUMCA YCIA06UAM COUUATLHOU U NPUPOOHOIL CPeObl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIOBUAX HEOIPENETIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€l KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO NEATE€IbHOCTh, B TOM YHUCIE
YMEHHUE YUHUTHCS y APYTHX JIFOJIEH, IPUOOPETaTh B COBMECTHOM I€SITEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIUH U3 OIbITAa APYTHX;

HEOOXOJUMOCTBI0O B (OPMUPOBAHMM HOBBIX 3HAHUWA, B TOM YHCIE
(opMyIupOBaTh HJIEU, MTOHATHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUW W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBAaTh  CTPECCOBYIO  CHUTYalHlO, BOCIPUHUMATh
CTPECCOBYIO CUTyallMl0 KaK BbI3OB, TpPEOYIOLUIUH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE PEIICHUS M JIeUCTBUS, (POPMYIMpPOBATh M OLEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIC PE3yIbTaThl OCBOCHHS TPOTPaMMBl yU4eOHOTO TpeaMeTa
«MaremaTuka» XapakTEpPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU MMO3HABATEIbHBIMU
JEHCTBUSMH, YHUBEPCAITbHBIMA KOMMYHUKATHBHBIMH NEHCTBUSAMHU 1
YHUBEPCATBHBIMH PETYISATUBHBIMU JCHCTBUSMHU.

1) Vuueepcanouvie  nosnasamenvhvie  Oeucmeuss  obecneuusarom
Gopmuposarue 6a308bIX KOCHUMUBHBIX NPOYECCO8 00YUAIOWUXCA (0CBOEHUE MEMOO08
NO3HAHUSL  OKPYHCAIOWe20 Mupa, NpuMeHeHue J02U4ecKux, Uccie008amenbCKux
onepayuii, ymeHutl pabomams ¢ uHpopmayueii).

ba3zoevie nocuueckue oeiicmeu:

— BBIABIISATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEeMATHUYECKUX
O0OBEKTOB, MOHATHI, OTHOIIEHUI MEXKIY MOHITHIMHU,

— (opmynupoBaTh oOmpeAeNeHUs] TOHATUH; YCTaHABIMBATh CYIICCTBCHHBIN
NpU3HaK KiaccupUKalMi, OCHOBAaHUS i O0OOIIEHUS W CPAaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIIN3A,

— BOCIIPUHMMATh,  (OPMYIUPOBaTH M  NPeoOpa3oOBbIBaTh  CYKICHUS:
yTBEPAUTENbHBIE U OTpULIATEeNIbHbIC, €IUHUYHBIE, YACTHbIE U O0ILKE; YCIOBHbIE;

— BBISBIATH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEYMS B
(axTax, TaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSAX;

— Tpeasaratb KPUTEPUU 7S BBISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHUIA;



— JlenaTh BBIBOJBI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKH, MACIYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAIOTHH;

— pa3bmpaTh M0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKICHUU (TIPSIMBIE W OT
MPOTUBHOTO),  TPOBOJIUTH  CAMOCTOSITEIHPHO  HECJOXKHBIE  JTOKa3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh APTYMEHTAIMIO, TMPUBOAWTH IMPUMEPHI H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHSI;

— BbIOMpaTh cHoco0 pelieHus Yy4eOHOM 3ajadyu  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIICHHUs, BRIOMPATh HanOoJee MOIXOIAIMNUNA ¢ YIETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoevie uccneoosamenvckue oeiicmeus:

— UCIIOJB30BaTh BOMNPOCHl KaK MCCIENOBATENbCKUII HHCTPYMEHT I1O3HAHUS,
(opMynHpoBaTh BOITPOCHI, (bukcupyromue IIPOTUBOPEYHE, npooiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE M JIaHHOE, (OpPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHUI0, MHEHHUE;

— OPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIEIOBAHWE [0 YCTAHOBICHHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

— CaMOCTOSTEIBHO (OPMYIHPOBATH OOOOIIEHUST U BBIBOJBI MO pe3yjibTaTam
MPOBEIEHHOTO HAOJIIOICHUS, UCCIIEIOBAHMS, OLICHUBATH JIOCTOBEPHOCTD MOJTYyUYECHHBIX
pe3yJbTaToOB, BEIBOJAOB U O00OIICHUI;

— TPOTHO3UPOBATH BO3MOXXHOE pAa3BUTHE TMPOIECCa, a TaKXKEe BbIJBUIaTh
MIPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Paboma c unghopmanuei:

— BBISBIISAITh HEJOCTAaTOYHOCTb W HM30BITOUHOCTh HMH(OpPMAIMM, JAHHBIX,
HEOOXOMMBIX JIJIsl pELISHUs 33/1a4U;

— BBIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
MH(}OpMaLUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

— BeIOUpaTh (GopMy mpeiacTaBiIeHUsT HHPOPMAUMU U WIUTIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMu, TuarpaMMaMi, HHOM rpaguKoil 1 uX KOMOMHALIUAMU;

— OLEHMBATh HAAEKHOCTh HH(MOPMAMU MO KPUTEPUSIM, MPEIOKEHHBIM
yuuTeneM Uin chOpMyIHMPOBAHHBIM CAMOCTOSITENIBHO.

2)  Vuueepcanvhvie  KOMMYHUKaAmMueHvle  Oelicmeusi  00ecneuusaom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYAIOUUXCS.

Obwenue:

— BOCTIPUHUMATH U (POPMYJIIUPOBATH CYX ICHUS B COOTBETCTBUU C YCIOBUSIMU H
HEJISIMUA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUS 3a/1a4ui, KOMMEHTHPOBATh
MOJTYYEHHBIN PE3ysIbTaT;

— B X0Jie OOCYXXJICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMBI,
po0JieMbl, pelliaeMon 3a/1auu, BLICKAa3bIBATh UJECH, HAILICJICHHbIC HA MOUCK PELICHUS,
CONOCTABIISITh CBOU CYXKIEHUS C CYKJICHUSIMU JIPYTUX YYACTHUKOB JIUAJIOTA,



OOHapyKuBaTh pazivyve M CXOJCTBO MO3MILMUHI; B KOPpeKTHOH (opme dhopmynupoBath
pa3Horjacus, CBOM BO3PaKEHHUS;

— MPEICTaBIATh PE3yJbTaThl PELICHUS 3a/Ja4d, SKCIEPUMEHTA, UCCIEI0BAHMS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3EHTAalUN U OCOOEHHOCTEN ayIUTOPHUH.

Compyonuuecmeo:

— MOHUMATh W HUCIOJIb30BAaTh MPEUMYIIECTBA KOMAH/IHOM W WHJUBUIYAIHHOU
paboThl TIpU pEIIeHHH Y4YeOHBIX MAaTeMAaTHYeCKUX 3ajay; NpUHUMATh Lelb
COBMECTHOM JI€ATE€NbHOCTH, IUIAHUPOBaTh OPraHU3allii0 COBMECTHOW paboThI,
pacnpenensiaTb BUIbl padOT, JAOTOBAapUBATHCSA, OOCYXKJIaTh MPOIECC U Pe3yJbTar
paboTHI;

— 000011aTh MHEHUS HECKOIBKUX JIFOJIEH;

— Y4acTBOBaTh B IpynmnoBbIX ¢opmax pabOThl (00CYKIeHHS, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JP.); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU
JNEUCTBUSL C JPYTMMHM YJIEHAMU KOMaHbl, OLICHMBATh Kauye€CTBO CBOETO BKJaja B
OOLTHI TPOYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHUCTBUSI.

3) Vuusepcanvnuvle pecynsmusnvie oeticmeus obecneuusaiom Gopmuposarie
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopzanusayusn:

CaMOCTOATENILHO COCTAaBJSTh IUIAH, AJITOPUTM pEIICHHs 3adaud (WA €ro
4acTh), BBIOUPATh CIIOCOO PEIICHUS ¢ YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUI C y4ETOM
HOBOI MH(pOpPMALIUH.

Camoxkonmpons:

BJIAJETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJibTara
pelIeHns: MaTeMaTUYeCKOM 3a1auu;

NPEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh NP PEIICHUU 337ayuH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HallIEHHBIX
OIIHUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa AESTENbHOCTU MOCTABICHHON LEIN U
YCIIOBUSAM, OOBSCHATH MPUUYUHBI JOCTHXKEHHUS WIM HEIOCTUKEHHUS LEIH, HAXOAUTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl OocBoeHUs [IpuMepHOil paboueil mporpaMMbl IO
MaTeMaTHUKe TPEICTABIICHBI TI0 TO/IaM 00YYEHUS B CIAEAYIONINX pa3fenax MmporpaMMbl
B paMKaxX OTIEJbHBIX KypcoB: B 5—6 kimaccax — kypca «Maremaruka», B 7—9
KJ1accax — KypcoB «Anredpay, «l'eomeTpusi», «BeposTHOCTb U CTATUCTUKAY.

Pa3ButHe JIOrM4eCKnX MPEACTABICHUI W HABBIKOB JIOTMYECKOTO MBIIUICHUS
OCYUIECTBJISIETCSl Ha MPOTSHKEHUM BCEX JIET 00y4YeHHs B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. lIpeamonaraercs, 4To BBITYCKHUK OCHOBHOM IIKOJIBI CMOYKET
CTPOUTH BBICKA3bIBaHUS M OTPULAHUS BBICKA3bIBAaHWUM, PACIO3HABATh UCTHUHHBIE U



JIOKHBIC BbICKA3bIBAHUA, IIPUBOJHUTL IIPUMEPbBI W KOHTPIIPHUMEPLI, OBJIAACCT
INOHATHUAMHU: OIPEACIICHUC, aKCHOMa, TCOpEMaA, OO0KA3aTCIbCTBO — MW HAYYHTCA
HCIIOJIb30BaTh UX IIPH BBIIIOJIHCHUH y‘-Ie6HBIX )41 BHCy‘—IC6HBIX 3ajgad.



PABOYASA MTIPOT'PAMMA YYUEGHOI'O KYPCA
«MATEMATHUKA». 5 - 6 KJIACCBI

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

[TpuoputeTHBIMH LETIMH 00YUSHHSI MaTEMaTHKE B 5—O6 Kiaccax sBISIOTCS:

— npoaoiikeHrue GoOpMHUPOBAHUS OCHOBHBIX MAaTEMAaTUUYECKUX MOHSITHH (YUCTO,
BEJIMUMHA, TeoMeTpudeckas ¢urypa), 00eCHeUMBAIONIUX IPEEMCTBEHHOCTh H
MEPCHEKTUBHOCTh MATEMATHYECKOTO0 00pa30BaHusl 00y4YaroIuXCs;

— pa3BUTHE HMHTEUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW OO0yYarommxcs,
MO3HABATENILHON aKTUBHOCTHU, UCCIENOBATEIHCKUX YMEHUH, MHTEpEca K U3YUCHUIO
MaTEMaTUKH;

— MOJABEACHUE O0YYaroIMXCs Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HaHUIO
B3aUMOCBSI3M MaTEMATUKU U OKPY’KAIOILIETO MUPA;

— (opMupoBaHUE (PYHKIMOHAIBHON MAaTEeMaTHYECKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKHE OOBEKTHl B PpEAJbHBIX >KU3HEHHBIX CHUTYalHUsX,
OPUMEHATh OCBOCHHBIE YMEHUS AJI PELICHUs IMPAaKTUKO-OPHUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh IOJYYEHHbIE pE3ylbTaThl M OLEHUBaTh MX Ha COOTBETCTBHE
OPAaKTUYECKON CUTYyaIUH.

OCHOBHBIE JIMHMM COJEpKaHUS Kypca MaTeMaTMKu B 5—O6 Kiaccax —
apudmeTryeckas U reoMeTpuieckas, KOTOpble pa3BUBAIOTCS MapauieIbHO, KaKIas B
COOTBETCTBUM C COOCTBEHHOW JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJHA OT JPYroH, a B
TECHOM KOHTaKTE€ W B3auMoOJAeHCTBUU. Takke B Kypce MPOMCXOAMUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U OMHUCATEIbHON CTATUCTUKH.



N3yyenue apudmernueckoro Marepuana HaYMHAETCS CO CUCTeMaTU3aluUd U
pPa3BUTHS 3HAHUK O HATYpaJbHbIX YUCJAX, MOJIYYEHHBIX B HadaJlbHOW mIKoJie. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMHUPOBAHHE HOBBIX
TEOPETHYECKUX 3HAHUM COYETAeTCAd C PA3BUTHEM BBIYMCIUTEIBHONW KYyJBTYPBI, B
YaCTHOCTH € OOYyYE€HHEM IMPOCTEUIIMM NpUEMAaM MPUKUAKUA U OLUEHKH PE3YJIbTATOB
BbIUMCICHUN. 3ydueHne HaTypallbHbIX YMCeN MPOAOHKAaeTCs B 6 Kiacce 3HaKOMCTBOM
C HAYAJIbHBIMU NOHSTUSIMU TEOPHUH JI€TUMOCTH.

Hpyroit kpymnHbIi 6JI0K B CO/IEp>)KaHUH apu(PMETUIEeCKON JTMHUKM — 3TO APOOH.
Hauano n3ydeHus OOBIKHOBEHHBIX U JIECITUYHBIX APOOEH OTHECEHO K 5 Kilaccy. ITO
MEPBBI 3Tall B OCBOCHUM APOOEH, Korga MPOMCXOAMT 3HAKOMCTBO C OCHOBHBIMU
UaesIMU, NOHATHSAMHU TeMbl. [Ipm 3TOM paccMOTpeHHE OOBIKHOBEHHBIX IpoOel B
MIOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO ECATUYHBIX IPOOEH, 4TO LEIECO00pa3HO
C TOYKH 3pPEHUsS JOTMKH W3JIOKEHHS] YMCIOBOW JMHUM, KOTJa MpaBuUiia JEUCTBUH C
JAECATUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJITOPUTMaMHU
BBIMOJIHEHUS AEMCTBUM C OOBIKHOBEHHBIMHM APOOSIMH. 3HAKOMCTBO C JECATUYHBIMU
ApOOSIMH pacHIMPUT BO3MOXKHOCTH JJISI MOHUMAaHMs OOYYarOUMMUCS HPUKIIAJHOTO
IPUMEHEHUS HOBOM 3aIIMCH NPU U3YUYEHUU JPYTUX MPEIMETOB U MPHU NPAKTHYECKOM
ucnoip3oBaHuu. K 6 kiaccy oTHecEH BTOpoil »Tam B M3y4YeHUM ApoOeH, rie
IPOUCXOAUT COBEPLICHCTBOBAHUE HABBIKOB CPAaBHEHUS M MPEoOpa3oBaHUs JpOOeid,
OCBOEHHME HOBBIX BBIYUCIUTEIbHBIX AITOPUTMOB, OTTAUMBAHME TEXHHKH BBIYMCIICHHUH,
B TOM YHCJI€ 3HAYEHUN BBIPAKEHH, COEPKAIINX U OOBIKHOBEHHBIE, U IECATUYHBIC
Ipo0u, yCTAaHOBJIEHHUE CBA3EH MEXIy HUMHU, PACCMOTPEHUE NPUEMOB PEILICHUS 3aa4
Ha 1poOu. B Hauane 6 kmacca MpOMCXOAUT 3HAKOMCTBO C MOHSATHEM TPOIICHTA.

Oco0EHHOCTBIO U3YYEHHUS MOJIOKUTENIbHBIX U OTPULATENBHBIX YACET SIBISETCS
TO, UTO OHU TAK)K€ MOTYT pacCMaTPHUBAThCS B HECKOJIBKO ATarnoB. B 6 kiacce B Hauase
n3ydyeHus: TeMbl «llo0XKUTENbHbIE U OTPUILIATENIbHBIE YUCIIA» BBIACISIETCS MOJITEMA
«Ilenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMH YHCIAMU U
NEUCTBUAMM C IIOJOXKUTEIBHBIMM WM OTPULATEIBHBIMA YHUCIAMH HIPOUCXOJIUT Ha
OCHOBE COJEPKATEIBPHOTO MOAXO0JA. OJTO II03BOJSET HA JOCTYIIHOM YPOBHE
NO3HAKOMHUTH yYaIUXCS NPAKTUYECKU CO BCEMH OCHOBHBIMM ITOHSATHAMU TEMBI, B TOM
qyclie M C NpaBWJIaMU 3HAKOB NPU BBINOJHEHUM apU(PMETHUECKUX JIeHCTBUH.
N3ydeHne palMoHalIbHBIX YHCENl Ha 3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJOJIKEHO B
Kypce airedpbl 7 Kjacca, 4To CTAHET CIEAYIOIIUM MPOXOA0M BCEX MPUHIMITHAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3JieJIEHUE TPYJHOCTEHN o0JeryaeT BOCIpUsSTUE MaTepraa, a
pacnpeniesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.

[Ipyn oO0yuyeHuU pelIeHHI0 TEKCTOBBIX 3a7ad B 5—6 Kilaccax HMCMOJb3YIOTCS
apudmernueckue npuéMbl perieHus. TeKCToBbIE 3ajjaud, pelaemMble Ipu 0TpaboTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAaIOTCS 3aJa4M CIIEIYIOLIUX
BUJOB:33Jlaul HA JBWKEHHE, Ha 4YacTH, Ha TOKYyOKH, Ha pabory W
IIPOU3BOJAUTENILHOCTh, HA MPOLEHTHI, Ha OTHOLIEHUs W mponopuuu. Kpome Toro,
oOydJaronmecsi 3HaKOMSTCS ¢ NpUEMaMHU pelIeHUs 3aJad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ MH(pOpMaLIUE, IpeACTaBICHHON B (popme TabauIl uiu
IarpamMm.

B paboueii mporpamme mpeaycMOTpeHO (POPMUPOBAHUE MPOIEAEBTUUECKUX
anreOpanveckux mpeicTaBieHud. bykBa Kak CHUMBOJ HEKOTOPOTO 4HCIa B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJMUTCS MOCTENEHHO. bykBeHHas
CHUMBOJIMKA IIUPOKO UCIIONIB3YETCS MPEXkKAE BCETO IS 3aMKCH OOIIMX YTBEPKACHUHN U



peIoKEHUH, (OpMYJI, B YACTHOCTH Il BBIUMCIEHUSI TEOMETPUUECKUX BEJIUYMH, B
KaueCTBE «3aMECTUTEIISD» YHUCIIA.

B kypce «MaTtemaTukm» 5—6 KIaccoB MpeACTaBiI€Ha HAIJISIIHAs T€OMETPUs,
HalpaBJ€HHAs HA pa3BUTHE OOpPa3HOrO0  MBINUICHHS, [POCTPAHCTBEHHOTO
BOOOpaKeHUs1, U300pa3UTENbHBIX YMEHUNA. JTO Ba)KHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBIM OCYILECTBISAETCS Ha HAIVBIAHO-TIPAKTUYECKOM YpPOBHE, ONMpPAeTCs Ha
HarjasIHO-00pa3Hoe  MbIIUIeHHE oOydaromuxcs. boibiias posib  OTBOIUTCS
IIPAKTUYECKOU AEATEIBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJEINPOBAHUIO.

OOyuaromuecs 3HaKOMATCS ¢ TEOMETPUYECKUMU (GUTYpaMH Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYpaIrUsiMH, ydarcs H300pakaTb MX Ha
HEJIMHOBAHHOM M KJeTuaToi Oymare, paccMaTpuBalOT MX MpOCTEHIIHe cBoiicTBa. B
Mpoliecce U3YyYEHUs HATISAHOW F€OMETPUN 3HAHMS, MOJyYEHHbIE OOYYAIOIIMMUCS B
Ha4aJIbHOM LIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yd4eOHOMY IUIaHY B 5—6 Kijaccax HM3y4aeTcs HMHTEIPHPOBAHHBIM
npeamMer «MareMaTthka», KOTOPBIM BKIIOYACT apuMETHUYCCKUM MaTepuan M
HarJIsIAHYI0 T€OMETPHIO, a TAKKE MPOMNEACBTUUECKUE CBEACHUS U3 alIreOphl, SJIEMEHTHI
JIOTUKH U HadaJjia ONMHCaTEIbHOM CTaTUCTUKH.

VYueOHbIil J1aH HA U3yUYEHUE MaTEMAaTUKU B 5S—6 KJjlaccax OTBOJUT HE MEHEe
5 y4eOHBIX YacOB B HEJCNIO B TCUCHHE KaXKI0r0 Tojia 00yueHus, Bcero He meHee 340
y4eOHBIX YacCOB.

COAEPKXAHHUE YYEBHOI'O KYPCA (ITO I'OJAM OBYUYEHMUA)

S knace

Hamypanvnule uucna u Hyno

Hartypanbnoe wumcno. Psang wHatypampabix umcen. Ywuciao 0. HM3oOpaxenue
HaTypaJbHBIX YUCEJ TOYKAMU Ha KOOPJMHATHOM (YMCIOBOW) MPSIMOIA.

[lo3unmonHas cucrema CUMCIEHMs. PuMckas Hymepanus Kak [pUMEp
HEIIO3ULIMOHHOM CUCTEMBI CUMCIICHHUs. [ecsaTuuHas cucTemMa CYUCIICHUS.

CpaBHEHHME HaTypaJbHBIX YHUCEN, CPAaBHEHUE HATYpPaJbHBIX YHUCEI C HYJEM.
Cnoco6bl cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YUCEN.

CrnoxxeHre HaTypaJbHBIX YHCEJ; CBOWCTBO HYJS INPHU CIO0KEHHH. BbrunTaHue Kak
JeiicTBHe, 00paTHOE CIIOXKEHUIO. Y MHOKEHHE HATYypaJbHBIX YHMCEN; CBOMCTBA HYJIS U
EAVHUIBI MpU YMHOXEHHH. JlenmeHue Kak JedcTBHE, OOpaTHOE YMHOXKEHMIO.
KomrionenTsl  geicTBui, CBA3b  MexAy HuMH. IIpoBepka  pesyinbrara
apudpmernyeckoro neicteus. llepeMecTuTenbHOE W COYETATENbHOE CBOICTBA
(3aKOHBI) CJOXKEHUSI M YMHOXEHHUS, paCHPEACIUTEILHOE CBOMCTBO (3aKOH)
YMHOKEHHS.

Hcnonp3oBanne OykB Ajis 0003HAUEHHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIHUCH
CBOMCTB apu(METUIECKUX JTCHUCTBUM.

JlenuTenu M KpaTHBIE YUCIA, PA3J0KEHUE HA MHOXKHUTENU. IIpocTeie U cocTaBHbIE
gyucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenne ¢ octaTkoMm.

Crenenp ¢ HaTypalabHBIM IOKa3aTeIeM. 3alMCh YHUCIA B BUAEC CYMMBI pa3psIHbIX
ClaracMbix.



YucnoBoe BblpaxkeHHE. BblunciieHne 3HAUEHUH YMCIOBBIX BBIPAXKEHUN; MOPAIOK
BBINOJIHEHUS JIeHCTBUM. Vcnonb30oBaHUE NMPU BBIUMCICHUSX NEPEMECTUTENBHOIO U
COUYETATEJILHOIO CBOWCTB (3aKOHOB) CJIOKEHMSI M YMHOXKECHHS, PaCIPEIEIINTEIBHOIO
CBOMCTBA YMHOKEHUSI.

Jlpoou
[IpeacraBnenue o ApoOH Kak crnocoOe 3alucy 4acTu BeIMYUHbI. OOBIKHOBEHHBIC

napoou. IlpaBuiibHble U HenmpaBuibHBIE ApoOu. CMemaHHas poOb; MPECTaBICHUE
CMEIIIaHHOM IpoOH B BHJI€ HEMPABWIBLHOM IPOOU U BBIACIICHHUE IIEJION YaCTH YUCIIa U3
HENpaBWIBbHOM npoOu. M3o00pakenue apobeil ToYkaMH Ha YHUCIOBOM MPSMOIA.
OcHoBHOe cBoicTBO apodu. Cokpamienue npodei. IlpuBenenune apodu Kk HOBOMY
3HaMeHareno. CpaBHeHUE IpoOeii.

CnoxxeHre M BbIYMTAHUE ApoOe. YMHOXEHHE W JelieHue ApoOeil; B3auMHO-
oOpaTHbie 1podu. HaxoxkaeHue 4acTu LEeaoro U LeIoro Mo ero 4acTy.

JHlecatuunas 3anuck napooOeit. IlpencraBienue JecaTUUHOW JApoOUM B  BUJIE
0OBIKHOBEHHOU. M300pakeHne AeCITUUHBIX IpoOel TOYKAMHU HA YMCIOBOM MPSIMOM.
CpaBHeHHE IECATUYHBIX APOOEil.

Apudmernueckre ASUCTBUS C NECATUYHBIMHU Apo0sSMU. OKpPYIJIEHHE IECSITHYHBIX
TpOOeii.

Pewenue mexcmoesuix 3a0au

Pemenne TekcTOBBIX 3ajlady apuMETHUYECKUM CHOCOOOM. PelieHue Jormyeckux
3a1a4. Pemrenue 3amau mepebopoM BceX BOZMOXKHBIX BapuaHTOB. M cmob30BaHue pu
pelieHuu 3aaa4 TabJInIl U CXEM.

Pemrenue 3amau, comepxammnx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTh. EJIMHUIIBI M3MEPEHUS: MACCHI,
00bEMa, I1IEHBI, PACCTOSIHUS, BpEeMEHHU, CKOpocTU. CBs3b MEXKAY €IUHULIAMHU
VM3MEPEHUS KaXKI0W BEIIMYMHBI.

Pemrenre oCHOBHBIX 3aJ1a4 Ha APOOH.

[IpencraBiieHre TaHHBIX B BUJIC TAOJIHUII, CTOJIOYATHIX JUATPAMM.

Haznaonaa zeomempus

Harnsanueie npeactaBnenus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yIoJI, JOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, KpYyr. YTou. [IpsmMou, OCTpbIii, TyIou
Y Pa3BEPHYTHIN YIJIBL.

JlniHa oTpe3ka, METPUYECKHE €OWHUIBI JJIUHBL. JIJIMHA JIOMaHOW, MNEPUMETP
MHOT'OyTOJIbHUKA. VI3MEpeHNe U MOCTPOEHUE YIII0B C IOMOIIBIO TPAHCIOPTHUPA.

Harnsgaele mnpeacraBieHuss O (QUIypax Ha IUIOCKOCTH: MHOTOYTOJIbHHUK;
NPSIMOYTOJIbHUK, KBAJPaT; TPEYTOJIbHUK, O PaBEHCTBE (pUryp.

N3o0paxkenne ¢uryp, B TOM uyuciae Ha kietdaroii Oymare. I[loctpoenue
KOH(UTYpaluii U3 yacTe MpsIMON, OKPYKHOCTH Ha HEJIMHOBAaHHOW W KJIETYaTOU
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHHKA, KBApaTa.

[Inomans  HOpAMOYrOJIBHUKA W MHOIOYIOJBHUKOB,  COCTaBJIEHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM u4ucie ¢Guryp, m3o0pak€HHbIX Ha KIET4aToil Oymare.
EnuHuibl n3mepenus miomanay.

Harnsianele npeAcTaBieHHsi O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBINA



napaJiesenurne/, KyO, MHOTOTPaHHUKHU. N300pakenue HPOCTEHIINX
MHOTOTpaHHUKOB. Pa3BépTkum kyOa u mapamnenenunena. Co3gaHue Mojeneit
MHOTOTPaHHHUKOB (K3 Oymaru, MpOBOJIOKH, TJIACTHIIMHA U JIp.).

OOBEM pSIMOYTOJILHOTO Mapaluienenunesa, Kyoa. Eaunuiel namepenus oobéma.

6 Kiacce

Hamypanousvie uucna

ApudmeTnueckue JAEUCTBUA C MHOTO3HAYHBIMH HATypalIbHBIMU  YHUCIIAMHU.
YucnoBble BEIpaXEHUS, MOPSIOK JEHCTBUI, HCTIONb30BaHUEe CKOOOK. Mcnonp3oBanue
IIPU BBIYUCIICHUSAX NEPEMECTUTEIIBHOIO W COYETATEIBbHOTO CBOMCTB CIIOKEHUSA U
YMHOXEHHSI, paCIPEICIUTEIBHOIO0 CBOMCTBA YMHOKEHHS. OKpyIJIEHUE HATypAIbHBIX
YHUCEL.

JlenuTenu U KpaTHbIE YUCia; HAUOOJIBIINI OOIIKIA eTUTENbh U HAaUMEHbBIIIEe 00111ee
KpaTHoe. [[emuMocTh CyMMBbI U TIpou3BeicHus. [leeHne ¢ 0OCTaTKOM.

Jlpoou
OObIKHOBEHHas: JpoOb, OCHOBHOE CBOWCTBO JpOOM, COKpalieHue apoOei.

CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenne 3amay Ha HaXOXJACHUE YACTH OT
[eJOro M 1eJoro mo ero 4vactu. JIpoOHoe uucino Kak pe3ysbTar JeJCHHUS.
[IpeacraBnenne necATUYHON ApoOU B BHJIE OOBIKHOBEHHOW NPOOM UM BO3MOXKHOCTH
Ipe/ICTaBlIeHUsT OOBIKHOBEHHOM ApoOu B BUIE AecsATUYHOW. [lecsatuunbie npobdu u
MeTpHUYecKasi cucreMa mMep. ApudMeTruuecKkre ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECATUIHBIMU JIPOOSIMH.

Otnomienue. [lenenrie B 1TaHHOM OoTHOIIEHUU. Macra0, nmponopuus. [Ipumenenue
IIPONIOPLMHI IPU PELICHUH 3a]1a4.

[Tonsitue mpoiieHTa. BhiunciaeHne mpolieHTa OT BEJIMYMHBI U BEITUYUHBI MO €€
IPOLIEHTY. BhipakeHne mNPOLEHTOB ACCATUYHBIMU IpoOsiMu. Permenue 3amauy Ha
IPOLICHTHI. BhIpa’keHre OTHOIICHUS BEJIMYMH B MTPOIICHTAX.

Honosxcumenvnvie u ompuyamenvHovle YuUcia

[TomoxurenbHple W oTpullaTenbHble uucna. llensie uyucna. Moayne uyucia,
reoMeTpuyeckas HHTeprpeTanus Moayias uucia. M3o0paxkeHue uucen Ha
KOOPJAUHATHOU MPAMOM. UUCIOBBIE MPOMEXKYTKH.

CpaBHenue wuyucenl. ApudmMeTHdyecKue JCUCTBUA C  TOJOXKUTEIbHBIMU U
OTPULATEIIbHBIMU YHCIIAMU.

[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoOOopAauHAThl TOYKM Ha
MI0cKoCTH, abcicca u opauHarta. [loctpoeHue Todek M GUTyp Ha KOOPIUHATHOMN
IJIOCKOCTH.

bykeennvie evipasricenusn

[Ipumenenne OyKB AJis 3allUCM MATEMAaTUYECKUX BBIPAKEHUN W MPEUIOKEHUM.
CpoiicTBa apupMeTHyecKux MAeMCTBH. bByKBEHHbIE BBIPAKEHUS U YHCIOBBIC
IIOJCTAaHOBKU. DyKBEHHBIE pPABEHCTBA, HAXO0KIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl; popMmynbl mepuMeTpa U IUIOMIAM NPSIMOYTOJIbHUKA, KBajapaTa, 00béMa
napajuienenumnena u Kyoa.



Pewenue mexkcmoewix 3aoau

Pemenne TekcTOBBIX 3amau apuMETHUYECKUM CHOCOO0OM. PerieHue JOTHMUECKUX
3a1a4. Pemenue 3amad nepe6bopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amau, coaepkaiiux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEITUYHUHBI: CKOPOCTD,
BpeMsl, PacCTOSIHUE; II€HA, KOJMYECTBO, CTOUMOCTH; MPOU3BOIUTEILHOCTh, BpEMS,
00BEM paboThl. EnuHUIIEI M3MEpEeHHs: MacChl, CTOMMOCTH, PAcCTOSHHS, BPEMEHH,
ckopocTH. CBsI3b MEXKY CIUHUIIAMU U3MEPEHUS KaXKI0M BETUINHBI.

Pemienne 3agad, CBSI3aHHBIX C OTHOILICHHEM, MPOMOPIMOHAIBHOCTHIO BEIUYUH,
MIPOIICHTAMH; PEIIEHNE OCHOBHBIX 3a71a4 Ha TPOOH U TIPOIICHTHI.

OueHnka U  NOpPUKUJKA, OKPYTJEHHE  pe3yJbTaTa.

CocraBnenre OYKBEHHBIX BBIPKESHUH 10 YCIOBHIO 3a1a4H.

[IpencraBienre JaHHBIX C TIOMOINBIO TaOmui u auarpamm. CrosidouaTeie
JarpaMMbl: YT€HUE U TTOCTPOCHUE. UTeHHE KPYTOBBIX AUArpaMm.

Haznaonaa zeomempus

Harnsnaeie npenctaBieHust o Gurypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JyY,
yroJ, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anmHoe pacnonokeHue ABYX MPSIMbIX HA TUIOCKOCTH, MapajljIeIbHbIE MPSIMBIE,
NEpPIEHIUKYJIApHbIE TIpsMble. MI3MepeHue paccTOSHUN: MEXAY ABYyMsS TOYKAMH, OT
TOYKH J0 NPSIMOM; IJIMHA MAPLIPYTa HA KBAJAPATHOM CETKE.

W3MepeHne u MocTpoeHUE YIIIoB ¢ MOMOIIbI TpaHCHOPTHPA. BUIbl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN; paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YeThIpE€XYTroJIbHUK, IpUMEpPHI YETHIPEXYTOJIbHUKOB.
[IpssMOYTOJIBHUK, KBaJApaT: HMCIOJIB30BAHUE CBOMCTB CTOPOH, YIJIOB, JWATOHAJIEH.
N3o00pakenne reomerpudeckux GUryp Ha HETUHOBAHHOM OyMare ¢ MCIOIb30BaHUEM
UPKYJIS, TMHEHKH, yTOJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kineT4yatoi Oymare.

[Tepumerp MHOrOyroipHuka. [loHsATHE Momanu (GUTYpHI, €IUHUIBI U3MEPECHUS
wiomaan. [pubmmxéaHoe n3Mepenue miomaan Guryp, B TOM 4ucie Ha KBaJApaTHON
cetke. [Ipubmmkénnoe n3MepeHue JIMHBI OKPYKHOCTH, TJIOIIAIN KPyTa.

CumMeTpus: UEHTpajbHas, OCeBas W 3epKaibHas cumMmerpuu. llocTpoenue
CUMMETPUYHBIX PUTYD.

Harmsiapie mpencTaBiieHnst 0 IpOCTPaHCTBEHHBIX (PUrypax: mapaienenunes, Kyo,
npu3Ma, MupaMuaa, KOHyc, MUIMHIp, map u chepa. M300paxkeHnue mpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, UWIMHApPa U KoHyca. Co3aaHue
MOJIeJIel TPOCTPAHCTBEHHBIX (huryp (M3 Oymaru, mpoBOJIOKH, TUTACTUIIMHA U JIP.).

[Tonsatne o00bEMa; enuHUIBl H3MEpeHHs 00bEMa. OOBEM MPSIMOYTOJIBHOTO
napajuienenunesaa, Kyoa.



MJIAHUPYEMBIE IPEJMETHBIE PE3YJLTATHEI OCBOEHUS
PABOYEN ITPOTPAMMBI KYPCA
(IT0 TOJAM OBYUYEHMS)

OcBoenue yueOHoro Kypca «MaremaTnka» B 5S—6 Kilaccax OCHOBHOM IITKOJIbI

JOJHDKHO O0eCTeunBaTh JTOCTIDKEHUE CIEAYIOUMX MPEeIMETHBIX 00pa3oBaTeIbHbBIX
pE3yJIbTaTOB:

5 kaacce

Yucna u evluucieHus

[TornmaTh ¥ MPaBWILHO YHOTPEOISATH TEPMUHBI, CBSI3aHHBIE C HATypaJTbHBIMHU
YUCIaMH, OOBIKHOBEHHBIMH U ICCATHYHBIMH JAPOOSIMHU.

CpaBHHMBATH W YMOPSAAOYMBATH HATypalbHBIC UKCIA, CPAaBHUBATh B MPOCTEHIITNX
CiIy4asix OObIKHOBEHHBIE JIPOOH, JECATUUHBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOW (YHMCIIOBOM) MPSIMOIM C COOTBETCTBYIOIIUM
el yuciaoM M M300pakaTh HATypalbHBIE YHCJIA TOYKAMHU Ha KOOPIWHATHOM
(4UCTIOBOI) IPSMOIA.

BeImoHITE  apudMeTHUECKUe JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIITUX CITydasiX.

BEITIOHSTE MPOBEPKY, TPUKUJIKY PE3yJIbTaTa BEIYHCICHUN.

OxpyrasTh HATypaIbHBIE YUCIIA.

Pewenue mexcmoguix 3a0au

PemaTe TekcTOBBIE 3aaud apUPMETUYECKUM CIHOCOOOM U € MOMOUIBIO
OpPraHM30BaHHOI'O KOHEYHOro nepedopa BCeX BOZMOKHBIX BAPUAHTOB.

PemaTte 3amaum, conep)kaliue 3aBUCUMOCTH, CBSA3BIBAIOIIUE BEJIUYUHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHUE; LIEHA, KOJINYECTBO, CTOUMOCTb.

Hcrnonb30BaTh KPAaTKUE 3aMMCH, CXEMBbI, TA0JIULIbI, 0003HAYEHUS MPU PEUICHUN
3ajad.

[Tos1p30BaTHC OCHOBHBIMH €IMHULIAMH U3MEPEHMSI: LIEHbI, MaCChl; PACCTOSIHUS,
BPEMEHU, CKOPOCTHU; BbIpaKaTh OJHU €IMHUIIbI BETUYHHBI YEPE3 IPYTHUE.
W3Bnekatp, aHaJIW3UpPOBaTh, OLCHUBATh HH(OpMAIIHIO, MPEACTABICHHYIO B
Tabiuie, Ha CTOJIOYaTOW AMarpaMme, MHTEPIPETUPOBATH IPEICTABICHHbBIC
JAHHBIE, HUCIIOJIb30BATh JAHHBIE MPU PEIICHUH 3a4a4.

Haznaonaa zeomempus

[Tonp30BaThCA TEOMETPUUYECKUMH TMOHATUSAMM: TOUYKA, MpsiMas, OTPE30K, JyY,
YI0Jl, MHOI'OYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh mpUMEpbl OOBEKTOB OKPYKAIOLIETO MHpPa, HMEIMHX (opMy
U3YYEHHBIX T€OMETPUUYECKUX PUTYpP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIVIAMM: BEpIIMHA CTOPOHA; C
MHOI'OYT'OJIbHUKAMU: YIOJI, BEPIIMHA, CTOPOHA, AUArOHANIb, C OKPY’KHOCTBIO:
paauyc, quaMerp, LEHTP.

N300paxaTh HW3y4EHHbIE T'€OMETpPUUECKHE (QUIYpbl HA HEJIMHOBAaHHOW M
KJIETYaTOM Oymare ¢ mOMOIIbIO IUPKYJISA U TUHEUKH.

HaxonuTe MJIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IOMOLIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI; CTPOUTH OKPY’KHOCTB 33JJaHHOTO
paauyca.

Hcronb30BaTh CBOMCTBA CTOPOH U YIVIOB NPSIMOYTOJIBHMKA, KBaApara Uil UX



TIOCTPOCHHMSI, BEIYUCIICHUSI TUTOIIAIN U IEPUMETPA.
BblumcnaTe TepuMeTp H IDIONAAb KBajapaTa, NPsSMOYToJbHUKA, (UTYp,
COCTABJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM YHCJe (QUTYD, H300pKEHHBIX HA
KJIeT4aTon Oymare.
[Tonp30BaThCsi OCHOBHBIMM METPHYCCKUMHU CAMHUIIAMH W3MEPCHUS JUTHHBI,
TUTOINA/IM; BBIPAXKATh OJTHHU €IMHUILIBI BEJTMUUHBI Yepe3 APyTHe.
Pacnio3naBath napasuienenuiiei, Kyo, HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIHHA,
peOpo rpaHb, K3MEPECHUS;, HAXOUTh H3MEPEHUS NapajuIeienuea, Kyoa.
Bberumcnate 00béM KyOa, mNapajuielienuIeaa M0 3aJaHHBIM H3MEPCHHSM,
II0JIb30BATHCS SAMHHUIIAMA U3MEPEHHUS 00BhEMA.
Pemarh HecOXHBIE 3aJadyd HAa HW3MEPCHHE T'C€OMETPHUYCCKHUX BCIMYMH B
NPAKTHYCCKHUX CHTYaI[UsIX.

6 kiacc

Yucna u évtuucieHus

3HaTh M NOHMMATh TEPMHUHBI, CBSI3aHHBIC C PAa3JIMYHBIMA BHJIAMH YHUCET H
croco0aMu MX 3alHCH, IEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OAHOU (HOPMBI
3aIMCH YHCIIa K IPYTOil.

CpaBHUBaATh U YNOPSIOUYUBATH LENbIE YUCIA, OOBIKHOBEHHBIE U JECSTUYHBIC
IpoOU, CpaBHUBATh YMCIIA OHOTO U Pa3HbIX 3HAKOB.

BbimonHATh, codeTas yCTHblE U IUCBbMEHHbIE NPUEMBI, apUPMETHUYECKHE
JNEHCTBUSL C HATypaJbHBIMH M LEJIBIMU YHUCIAMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSMU, MOJTOKHUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIIAMHU.
BBIYMCIIATE 3HAYEHNS YHCIOBBIX BBIPAXKEHUI, BBINIOJIHATE IPUKHUJKY U OLIEHKY
pe3ynbTaTa BHIYMCIICHH; BBITOIHIATH MPE0OPa30BAHUS YMCIIOBBIX BBIPAKEHHIMA
Ha OCHOBE CBOMCTB apU(PMETUUECKUX TEUCTBHIA.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOW MPSAMOU C COOTBETCTBYIOIUM €1 YHCIIOM
U “300paxaTh 4YUClia TOYKAMH Ha KOOPAWHATHOM MPSMOM, HAXOJIUTh MOJIYJIb
4yucna.

COOTHOCUTH TOYKH B NPSIMOYTOJIBHOM CHUCTEME KOOPAHWHAT C KOOPAWHATAMH
JTOM TOYKH.

OKpyTJIATH LIeIbIE YNCIIA U IECATUYHBIE IPOOH, HAXOAUTh MPUOIHKEHUS YUCEIL.

Yucnosvie u 6yK68HHbl€ BbIPDAINICCHUA

[ToHuMaTh ¥ ynoTpeOsITh TEPMUHBI, CBS3aHHBIE C 3alUCHhIO CTEICHHW YHCIIa,
HaxOJUTh KBaJIpaT U KyO YMClia, BEIYUCIISITh 3HAUYEHUS YUCIIOBBIX BBIPAKECHUMH,
coAep KalluX CTEIICHHU.

[Tonp30BaThCA NpU3HAKAMU IEIIMMOCTH, PACKIIA/IbIBATh HATYPAJIbHBIE YHCIIA HA
MPOCTHIE MHOKUTEIIH.

[Top30BaThCsa MacIITabOM, COCTABIIATH MPOITOPITUU M OTHOIIICHHS.
Hcnonb3oBaTh OYKBBI JiJ11 0003HAYEHUST YKUCEN TPHU 3alUCH MaTeMaTHYECKHUX
BBIpAKEHUN, COCTaBIIATh OYKBEHHBIC BBIPAKEHUS U (POPMysIbl, HAXOIUTh
3HAUYCHUS OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISI HEOOXOIUMBIE TTOJCTAHOBKU
U ipeoOpa3zoBaHusl.

Haxoauts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexkcmoewix 3aoau

PemaTe MHOTOIIIarOBBIE TEKCTOBBIE 337]a49H ApU(YMETHIECKIM CIIOCOOOM.
Pemrate 3a1auu, CBsI3aHHBIC C OTHOIIICEHUEM, ITPOMOPIIHOHATBHOCTHIO BEJIMUNH,



MPOIICHTAMHU; pelllaTh TP OCHOBHBIC 3a7]a4 Ha APOOU U MPOLICHTHI.

Pemate 3amaum, copep:kamue 3aBUCHUMOCTH, CBSI3bIBAIOIIUE BEIUYUHBL:
CKOpOCTb, BpeEMH, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOHMMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMsi, 00béMa PabOThI, MUCTIONB3YS apu(PMETHUECKUE
JNCUCTBHS, OLEHKY, NPUKUAKY; T[OJb30BATbCA E€IWHULIAMH HU3MEPEHUSA
COOTBETCTBYIOIIUX BEJIMYMH.

CocTtaBisaTh OYKBEHHBIC BBIPAXKEHUS 110 YCIOBHIO 3a/1a4H.

W3Bnekats wHGOpMAIMIO, MPEACTABICHHYI0 B TaONMWIlaX, Ha JMHCHHOM,
CTOJIOUATON WM KPYTrOBOM AMAarpamMmax, UHTEPIPETUPOBATH MPE/ICTABICHHBIC
JTaHHBIE; UCII0JIb30BaTh JJAHHBIE ITPU PEIICHUU 3a7a4.

[IpencraBisaTe WHPOPMAIMIO ¢ TOMOIIBIO TaOJUIl, JUHEHWHOW M CTOJIOYATOM
Tarpamm.

Haznaonaa zeomempus

[TpuBoauTH mpuUMEpbl OOBEKTOB OKPYKAIOLIETO MHPA, HMEIMUX (opMy
U3YYEHHBIX T€OMETPUUECKHUX IIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, TPUMEPHI
PaBHBIX 1 CHMMETPUUHBIX QUTYD.

N300paxkath ¢ TOMOIIBIO IUPKYJIS, IMHEWKH, TPAHCIIOPTHPA HA HEJTMHOBAHHOM
W KJIeT4aTod Oymare HW3y4YeHHbIE IUIOCKHE TIE€OMETPpUYECKHE QUrypbsl U
KOH(UTypalu, CAMMETPUYHBIE (PUTYPBHI.

[Tonb30BaThCA TEOMETPUUECKUMHU MOHATUSMU: PABEHCTBO (PUTYP, CHMMETPHS;
UCITI0JIB30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C CHMMETPHUEH: OChb CUMMETPUH,
LEHTP CHMMETPHH.

HaxonuTh BEIMYHMHBI YIJIOB U3MEPEHUEM C TOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJbl 33JaHHOM BEJIMYMUHBI, I0Jb30BAaThCS NPH PEIIEHUU 3a4ad IPaayCHOU
MEpPOU YIJIOB; PAcClO3HABAaTh HA YEPTEXKaAX OCTPBINA, MPSIMOM, Pa3BEPHYTHIA U
TYIIOW YTJIBI.

BbluucisATe MHY JIOMaHOW, INEPUMETP MHOIOYIOJBHUKA, I10Jb30BaThCS
eAMHHUIIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €AMHUIIBI U3MEPEHHUS JTJIUHBI
yepes Apyrue.

Haxonuth, ucnonb3ysi YepTEKHbIE NHCTPYMEHTBI, pPACCTOSTHUS: MEXKIY JBYMSI
TOYKaMH, OT TOUKH J0 MPSMOM, IJIMHY ITyTH Ha KBAaJIpaTHOU CETKE.

Bbruncnsate  miomanb  GUryp, COCTaBICHHBIX U3  MPSMOYTOJbHUKOB,
UCIIONIb30BaTh pa30MeHHe Ha MpsSIMOYIOJbHUKH, Ha paBHbIE (QUTYDHI,
JNOCTPAaWBAaHHUE J10 MPSIMOYIOJIbHHUKA; IOJIb30BAThCS OCHOBHBIMM €IMHHIIAMU
W3MEPEHHUs TUIOIIAAH; BbIpaXKaTh OJAHHM €JUHULBI U3MEPEHUS ILIOIIAIN Yepes3
JpyTHe.

Pacno3naBaTh Ha MOJENAX U HM300PAKEHUSAX MUPAMHIY, KOHYC, LUWIHHID,
UCITI0JIb30BaTh TEPMUHOJIOTHIO: BEpILINHA, peOpO, I'paHb, OCHOBAaHUE, Pa3BEPTKA.
N300pakath Ha KIETYATON OyMare mpsMOYTOIbHBIN Mapajlieenumne].
Boruucisate 00bEM MPSMOYTONBHOTO Mapajuiesienumnena, Kyoa, mojib30BaThCs
OCHOBHBIMU E€AMHUIIAMU H3MEpPEHUs: 00BbEMA; BBIPAXKATH OJHU EAUHUIIBI
u3MepeHust 00bEMa uepes Ipyrue.

PemaTe HecnoXHbIE 3aa4d HAa HAXOXKIEHUE T€OMETPUYECKUX BEJIMYMH B
PaKTUYECKUX CUTYaLHSIX.



PABOYAJ ITPOI'PAMMA

YUYEBHOI'O KYPCA «AJITEBPA». 7—9
KJIACCBbI

HEJIA N3YUYEHUS YUEBHOI'O KYPCA

AnreOpa SBISICTCS OJHWM W3 OMOPHBIX KYpCOB OCHOBHOHW IIKOJBI: OHA
o0OecrieuynBaeT M3y4yeHUE JPYruX AHUCIMIUIMH, KaK €CTeCTBEHHOHAYyYHOIO, TaK H
T'YMaHHTAPHOTO ITUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs IPOIODKCHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3BuThe y oOydaromMXcs Hay4YHBIX MPEJICTaBICHUN O
MPOUCXOXKICHUH W CYITHOCTH alreOpanmdecKux aOCTpakiuid, Croco0e OTpakeHHsI
MaTEMaTUYECKON HayKOW SIBJICHUM W TIPOLECCOB B NpPUpPOJAE U OOIIECTBE, POJIH
MaTeMaTHYeCKOT0 MOJCITMPOBAHUS B HAYYHOM TTO3HAHUHY U B TIPAKTUKE CITIOCOOCTBYET
(hOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PECHUS M KQYE€CTB MBITIUICHHS, HEOOXOAUMBIX IS
ajanTaiyy B COBpeMeHHOM ¢ poBoM ob1iecTBe. M3yueHnue anreOpbl €CTECTBEHHBIM
oOpa3om oOecrneurBaeT pa3BUTHE YMEHHS HaAOMI0JaTh, CpPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILJICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICUCTBHS W BBIBOABI, (HOPMYIHUPOBATH
yrBepkaeHus. OcBoeHue Kypca aiareOpsl oOecleuynBaeT pPa3BUTHUE JIOTHYECKOTO
MBIIUICHAS OOYyYalOIUXCSA: OHW HCIOJNB3YIOT JCAYKTHUBHBIC ¥ WHIYKTHUBHBIC
paccyxieHus, O000OIIEHHEe W KOHKPETH3AIMI0, a0CTparupoBaHUE M AaHAJIOTHIO.
OOydenue anreOpe mpeanonaracT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIBLHOM
NEATETLHOCTH  OOYYarOIIMXCs, TI03TOMY CaMOCTOSITCIbHOE pelieHue  3aaad
€CTECTBEHHBIM 00pa3oM SBISIETCS pean3aluedl JeSITeIIbHOCTHOTO TPHUHIIUIA
00yueHwus.

B cTtpyktype mporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOW IIIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJEPKATEIbHO-METOINYECKUE JUHUU: «Yucina wu
BBIYHCIICHUS»; «ANreOpanvecKkue BeIpaXCHU; « Y pPaBHCHHSI U HEPABEHCTBAY;
«OyHkum». Kaxxaas u3 3TUX coAepkKaTeaIbHO-METOANYECKUX JIMHUM PAa3BUBACTCS HA
MPOTSDKCHUH TPEX JIET M3YyYCHHsI Kypca, €CTeCTBEHHBIM OOpa3oM MeperieTasch H
B3aMMOJICUCTBYS C JAPYTUMH €T0 JUHUSMU. B Xoje m3ydeHus kypca oOydaronmumces
MPUXOAUTCS JIOTHYECKH pPacCyXJaTh, HCIOJB30BaTh TEOPETUKO-MHOYKECTBECHHBIN
S3bIK. B CBSI3M ¢ 3TUM 11€71ec000pa3HO BKIIIOUHUTH B MIPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieiibl MATEMAaTHUICCKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAJICHUIO  OOYYaONIMMHUCS  OCHOB  YHUBEPCAIBHOTO
MaTeMaTU4YeCKOro s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COAEPKATEIHLHOM
U CTPYKTYPHOUW OCOOEHHOCTBIO Kypca «AnreOpay» SBISICTCS €ro MHTCTPUPOBAHHBIN
XapaKkTep.

Conepxanne JnuHUM «Yucaa W BBIYHUCICHUS» CIYXXUT OCHOBOM IS
TATbHEHIIET0 HW3yYeHUS MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaronIuXcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aNrOPUTMaMH, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TOBCEIHEBHOU
Ku3HH. PazBUTHE MOHATHS O YKCJIE B OCHOBHOM IIIKOJIC CBSI3aHO C PAIMOHAIBHBIMU U
UPpalMOHATBHBIMU YHUCIaMH, (OPMUPOBAHUEM NPEJICTABICHUM O NEUCTBUTEIHHOM
gucie. 3aBepIIeHre OCBOSHUS YHCIIOBOM JIMHUHA OTHECEHO K CTapIIeMy 3BEHY OOIIIETro
o0pa3oBaHUs.

CoaepxaHue OBYX anreOpandeckux JUHUA — «AJreOpandyeckue BhIPAXKECHUS



U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHMIO y OOYUaIOLIUXCS
MaTEMaTUYECKOI0 amnmapara, HEOOXOAMMOIO JUIsl pEeUleHHs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IMPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4. B OCHOBHOW IIKOJE
yuyeOHBIl MaTepuall TpyNIIUPYETCs BOKPYT pallMOHAJIbHBIX BbIpaKeHUIl. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MATEMATHKHU KakK SI3bIKA JUI OCTPOCHHS] MaTEMAaTUYECKHUX
MOJIeIel, OnmUcaHMs MPOLECCOB U SBJICHUH peanbHOro mupa. B 3amaum oOydeHus
anredpe BXOIAT TakKe JalbHEWIee pa3BUTHE AJITOPUTMHUECKOTO MBIILICHUS,
HE0OXOAMMOro, B YacTHOCTH, JJII OCBOEHHA Kypca WH(OPMATHKH, U OBJIAJCHUE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cUMBOJIbHBIX (POPM BHOCUT
CBOM crmenmupuUYeCKuid BKIAJ B pPa3BUTHE BOOOpPaXeHHS, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanue (yHKIIMOHATBHO-TpaPUUECKON JTMHUN HAIIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKaMH 3HAaHUWA O (YHKUHMAX KaK BaKHEHIIEH MAaTeMaTUYeCKOW MOJEIH IS
OMHCAaHUSl W MCCIIEJOBAHMUS PA3HOOOPA3HBIX NPOLECCOB U SIBIECHUI B MNpPUPOJE U
oOmectBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Yy OOYHAOIIMXCS
YMEHUS HCIIOJIB30BaTh Pa3jIM4HbIC BBIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJINYECKHE, Trpauueckue, BHOCUT BKJIaa B (opMHpOBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALNU U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TuIaHy B 7—9 Kilaccax m3y4aeTcsi yueOHbIH Kypce «Anredpay,
KOTOPBIA BKJIIOYAET CIEIYIOIIME OCHOBHBIE pas3ienbl cojepkanus: «Yucna u
BBIUMCIICHUS, «ANreOpandecKke BhIpaXeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«DOyHKIUN.

VY4eOHbIl MIIaH HA U3yUueHue anreopsl B /—9 Kilaccax OTBOJUT HE MeHee 3 yueOHBIX
9acoB B HEJIEJIO B TEYCHHUE KaXKIOTO T0/1a 00YUYEeHHsI, BCETO 3a TpU rojia o0ydeHus —
He mMeHee 306 yuyeOHBIX 4acoB.

COAEPKXAHHUE YYEBHOI'O KYPCA (ITO I'OJAM OBYUYEHMUA)

7 Kjaace

Yucna u evluucieHus

Paronansueie yncia. J[poOu OOBIKHOBEHHBIE W JCCATHYHBIC, TEPEXO] OT
oJHOH (opMmsbl 3anmcu apoOeil k apyroi. IloHsATHE palMOHAIBHOrO YHCIa, 3aMUCh,
CpaBHEHHE, YIOPSA0YMBAHUE PAIIMOHAIBHBIX YHceld. ApuPMETHYSCKUE ACHCTBUS C
palroHaIbHBIMU YHCIIaMH. PellleHue 3amad u3 peaabHOW NMPAaKTHKM Ha YacTH, Ha
Ipoowu.

CrtemeHb ¢ HATypalbHBIM IIOKa3aTeJeM: OIpeaeieHne, Ipeodpa3oBaHKe
BBIPA)KEHUI Ha OCHOBE OIpEIEICHHSI.

[IporieHThI, 3aITUCh IPOIICHTOB B BUE ApOOH 1 APOOH B BUIE MPOIEHTOB. Tpu
OCHOBHBIE 3a/Ia4M Ha MPOLIEHTHI, PEIIEHUE 3a1a4 U3 PeaabHON IPAKTUKH.

[lpruMeHeHHe TPHW3HAKOB  JEIMMOCTH, pa3jOKEHHEe Ha  MHOXHTEIH
HATYyPaJbHBIX YHCEIL.



PeanbHble  3aBUCMMOCTH, B TOM uucie mpsMas M oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Ancebpauueckue gviparicenus

[lepemeHHBIE,  YUCIIOBOE  3HAYEHHE  BBIPAKEHUA C  MEPEMEHHOM.
[IpencraBiienre 3aBUCUMOCTH MEXY BEJIMUUHAMHU B BUJIE GopMyJibl. Berancienus mo
dbopmynam.

[IpeoOpa3zoBanue  OyKBEHHBIX  BBIPQKCHHH, TOXKJIECTBEHHO  paBHBIC
BBIPAKEHUSI, MTpaBUJIa IPEOOPa30BaHUsI CYMM M MPOU3BEACHHM, MpaBUiia PaCKPHITUS
CKOOOK M MPUBEJICHUS MOJJOOHBIX CJIaracMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM OKA3aTEIEM.

OpHowieHsl 1 MHOTOWIEHbI. CTeneHb MHOrousieHa. CIioKeHue, BhIUMTAHUE,
YMHOKEHHUE MHOTOWICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBAIPAT CYMMBI U
KBaJpaT pasHocTH. DopMyna pa3HOCTH KBaJapaTOB. Pa3iiokeHrne MHOIOYJIECHOB Ha
MHOXUTEJH.

Ypasnenusa

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBWiIa IpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTH YPABHEHHUI.

JIuHeliHOE ypaBHEHHWE C OJHOW NEPEMEHHOW, YHCIIO KOPHEW JIMHEWHOIO
YPaBHEHUS, PEIICHUE JIUHENHBIX ypaBHEHUI. COCTaBIEHUE YPaBHEHUN 110 YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a4a4 ¢ MOMOLIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JBYMs EpeMEHHBIMU U ero rpaguk. Cucrema ABYX
JVHEWHBIX YpaBHEHWW C JByMs IIEpEMEHHBbIMU. PelleHne CHCTEM YypaBHEHUU
coco0OM MoJICTaHOBKU. [IpuMephl pelieHus: TEKCTOBBIX 337ja4 C MOMOIIbIO CUCTEM
YPaBHEHHUM.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara Touku Ha npsamoi. YuciioBble TPOMEXKYTKU. PaccTossHre Mex1y
IBYMs TOUKaMU KOOPAUHATHOM MIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX um Oy. AGciucca U opauHaTa
TOYKM Ha KOOPAMHATHOM TuIOocKoCTU. IIpumepsl rpadukoB, 3aiaHHbIX QOpPMYIIaMH.
Urenwne rpadMKoB peaabHbIX 3aBUCUMOCTEH.

[Tonsitue ¢Qyukuu. I'padpux ¢ynkumu. CoiictBa QyHkuui. JluHeitHas
bynaknus, e€ rpaduk. ['paduueckoe penieHre JTWHEWHBIX YpPaBHEHUW W CHUCTEM
JIMHEWHBIX YPaBHEHUM.

8 kiacc

Yucna u évivucnenus
KBanmpatubeiii kopernb u3 uyucna. [loHste 00 HppalMOHATBFHOM YHCIIE.
JlecsiTuuHble NMPUOIMKEHUsT MppalUOHaIbHBIX uucen. CBolicTBa apupMeTHYeCKux
KBaJPAaTHBIX KOPHEN M UX MPUMEHEHHE K MPE0OpPa30BaHUIO YMCIOBBIX BBIPAXKEHUHN U
BBIYMCIICHUAM. [[efiCTBUTEIBHBIEC YHCTIA.



Crenens ¢ LICJIBIM [OKAa3aTeJIEM U €€ CBOMCTBA. CTaH,ZIapTHaH 3aIIrucCh 4ucjia.

Anzebpauueckue sviparxcenus
KBaapatHblii TpEXUIeH; pa3ioKeHUE KBAIpaTHOTO TPEXUIICHA HA MHOKHUTEIIH.
AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO aireOpandecko JpoOwu.
CnoxxeHne, BBIYMTAHUE, YMHOXEHHUE, JCJICHHE  alNreOpandyeckux JpoOeH.
PanrionanbsHbie BhIpaXXEHUS U UX Pe0Opa3oBaHUe.

Ypasenenusa u nepasencmea

KBaapatHoe ypaBHeHHe, (popmysia KOpHEH KBaJApaTHOTO ypaBHEHHS. Teopema
Buera. Pemienue ypaBHeHUN, CBOIAIIMXCS K IUHENHBIM U KBaAgpaTHbIM. [IpocTenmme
IpOOHO-pallMOHANIEHBIC YPABHEHHUS.

['paduyeckas uHTEpHpeTaAlMS YPAaBHEHUHN C JABYMSI TIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUI C IByMs IEPEMEHHBIMHU.

Pelienrie TEKCTOBBIX 3aj1a4 AJIreOpandecKuM ClIoCOOOM.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

Dynxkuyuu

[Tonsitue pynkuuu. O0IacTh ONpeaesIeHNs U MHOKECTBO 3HAYEHUI (PYHKIUU.
CniocoObl 3a1aHus QYHKUIUH.

I'padux dynkmuu. UYtenue cBoiictB ¢GyHKIMU 1o e€ rpaduky. [Tpumepst
rpa@ukoB (yHKIHMA, OTPAKAIOIIMUX PEATTbHBIE IPOLECCHI.

OYHKIMY, OMNHUCHIBAIOIINE TPSIMYH0 M OOpaTHYHO MPONOPLUHUOHAIIbHBIC
3aBHCHMOCTH, MX rpaduku. OyHkimu y = x2, y = 13, v = vx , y = [x|.
['paduueckoe perieHre ypaBHEHUM U CUCTEM YpaBHEHUH.

9 kJacce

Yucna u eviuucnenusn
JevictBuTenpHble 4ucia PanuoHanbHBIE 4KCla, WPPALUMOHAIBHBIE YHCIIA,
KOHEUYHBIC M OECKOHEUHBIC JEeCATUYHBIC poOu. MHOXKECTBO ACHCTBUTEIHHBIX YUCET,
NEeUCTBUTEIbHBIE YHCJIa KakKk OECKOHEYHBbIE JecsATUYHble ApoOu. B3anmHo
OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JEHUCTBUTEIIBHBIX YHCET W
KOOPAMHATHOM IIPSMOM.
CpaBHEHHME JCUCTBUTENIBHBIX YHCEN, apumeTHdeckue JEHCTBUS C
JNEUCTBUTEIBLHBIMUA YHCJIAMU.
N3mepennsi, npuOIMKeHHsI, OLIEHKH
Pasmepsl OOBEKTOB OKPYKAIOIIETO MHpPA, JIUTEIBHOCTH TPOIECCOB B
OKPY’KAIOILEM MHDE.
[TpubnmkénHnoe 3HaYeHUE BEIMYUHBI, TOUHOCTh MpUOIKkeHus. OKpyTIIeHHE
yucen. [[puknaka n oneHka pe3ynbTaToB BEIYUCICHUN.
Ypasenenua u nepasencmea
YpaBHeHHUd C OTHOM MEePEeMEHHOU
JluneriHOe ypaBHeHHE. PelieHue ypaBHEHUH, CBOASIIUXCSA K JIMHEHHBIM.
KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBAJIPATHBIM.



bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUH TPETbEM U 4YETBEPTOM
CTEIECHEN Pa3JI0KEHUEM HA MHOKHUTEIIH.

Pemenune JIpOOHO-pallMOHATBHBIX YpPaBHECHUM.

Pelienne TeKCTOBBIX 3a/1ay aJireOpanyecKuM METOIOM.
CucremMbl ypaBHeHU

VYpaBHeHUEe ¢ AByMs MepeMeHHBIMU U ero rpaduk. Pemenue cucrem aByX
JMHEWHBIX YPAaBHEHUHN C JBYMs NEPEMEHHBbIMU. PellleHne cucTem BYyX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHU C ABYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CIIocoO0M.

HepaBencrBa

YucnoBble HEPABEHCTBA U X CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOW NepeMeHHOM. Pemenne cucrem
JUHEVHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBaaparHele HEpaBEHCTBA.
I'paduueckas uHTEprpeTanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

Dynxkuyuu

KBagparuunas ¢pynkuus, e€ rpaduk u cpoiictpa. [lapaboia, KoopAUHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CHMMETPUU NTapadoIIbL.

['paduxu pynkuuit: y = kx,y =kx + b, y =f, y =x3,y =X,y = |x| unx

X

CBONCTBA.
Yucnoewvie nocnedosamenvHocmu
OmnpenesieHue U c1oco0bI 3aJaHUS YUCJIOBBIX MIOCIEI0BATEIbHOCTEMN
[loHATHE YHCIOBOW MOCIEIOBATEIBHOCTH. 3aJaHHE IMOCIEA0BATEIBHOCTH
peKyppeHTHOH (hopMysoi u popMyIoi N-TO YiieHa.
ApudmMeTrnyeckas ¥ reoMeTpruyecKasi MPporpeccuu
Apudmernueckas ¥ reomeTpuueckas nporpeccud. @opmMmynbl N-ro yjieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI EPBBIX N YJICHOB.
N300pakeHne 4YIeHOB apu(PMETHUeCKOW W TEOMETPUUYECKON MPOrpeccHid
TOYKaMH HAa KOOPAWHATHOW TJIOCKOCTH. JIMHEWHBIA W SKCHOHCHIHUAIBHBIA POCT.
CIioXxHbIE TPOLIEHTHI.

IIAHUPYEMBIE [TPEJIMETHBIE PE3YJITATBI OCBOEHUSI
PABOYEN ITPOTPAMMBI KYPCA
(IO TOJIAM OBYYEHUS$I)

OcBoeHue ydeOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs JOJDKHO OOEcrleunBaTh JOCTHKEHHE CIEAYIOUUX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 Kjaace

Yucna u evluucieHus
. BBIHOJ'IH}ITI), codyeTasd YCTHBIC W IIMCbMCHHBIC HpI/IéMBI, apI/I(i)MeTI/I‘IeCKI/Ie



JEeUCTBUS C pAllMOHAIBHBIMHU YU CIIAMH.

HaxonuTh 3HauYeHWs YHUCIOBBIX BBIPAKEHUN; NPUMEHSIThH Pa3HOOOpa3HBIC
crocoObl M MpUEMBI  BBIYUCICHUS 3HAYCHUW JAPOOHBIX  BBIPAXKEHUH,
CoJieprKallliX OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexoauTh OT OAHOM (POPMBI 3amHMCH YHUCEN K Jpyrod (mpeoOpa3oBBIBATH
JNECATUYHYIO ApoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO IPOOBH).

CpaBHUBATH U YIIOPSAI0UYUBATH PAllMOHATILHBIC YHCIIA.

OKpyTrasTh YKcia.

BhINOMHATh IPUKUIIKY U OIIEHKY pe3yJibTaTa BBIYMCICHUN, OLICHKY 3HAYCHUIN
YUCIIOBBIX BBIPAKECHUIA.

BBIMOTHATH eHCTBUS CO CTETICHSAMHU C HATypaJIbHBIMH MMOKA3aTEISIMHU.
[IpuMEHATH NPU3HAKU JIEIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIN HATypaJbHBIX
YHCeTL.

Pemiath mpakTHUKO-OPUEHTUPOBAHHBIE 3a7adM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIMOHATFHOCTHIO BEJIMUMH, NPOLEHTAMU; UHTEPIPETUPOBAThH
pe3ynbTaThl peIieHUs 3ajau ¢ YY4ETOM OTPaHUYEHUM, CBSA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue evlparxceHus

Hcnonb30BaTh areOpanyeckyro TEPMUHOIOTHIO U CHMBOJIUKY, IPUMEHSATH €€ B
IIPOLIECCE OCBOEHUS YyUYEOHOIr0 MaTepuara.

HaxonuTts 3HaueHHss OYKBEHHBIX BBIPQKEHMH MpPU 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHusl LEJIOr0 BHIPAKEHUSI B MHOTOWIEH MPUBEICHUEM
MOJOOHBIX ClIaraeMbIX, PACKPhITHEM CKOOOK.

BBITIONHATE yMHOXEHHME OJHOYJIEHA Ha MHOTNOWIEH W MHOIO4YJIEHa Ha
MHOTOWIEH, TPUMEHSATH (POPMYJIbI KBAJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.
OCylIeCTBIATh PA3JOKEHUE MHOTOYWIEHOB HAa MHOXKHUTEIM C TOMOIIBIO
BbIHECEHHUS 3a CKOOKHM OOIIEro MHOXHTENS, TPYNIUPOBKU CIIaraeéMbiXx,
npuMeHeHus: PopMyJT COKPAIIEHHOTO YMHOXEHUS.

[TpumensTh npeoOpa3oBaHKsi MHOTOUJICHOB ISl pELICHUS Pa3IUYHbIX 33724 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATypajbHBIMU IIOKA3aTEISIMU  JUIS
npeoOpa3oBaHUsl BEIPAKCHUH.

Ypaeuenuﬂ U Hepaeéencmea

Pemate nuHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOW, MPUMEHSS MpPaABUIIA
[Iepexosa OT HCXOAHOTO YPaBHEHUS K PAaBHOCUIBHOMY emy. lIpoBepsts,
ABJISIETCS JIA YUCIIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckue METOAbl MPU PEIICHUH JMHEHHBIX YpaBHEHHUN U UX
CUCTEM.

[TonOupare mnpuMepbl Map 4YHUCEN, SBIAIOIIMUXCS PEIICHUEM JIMHEHHOIro
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM MJIOCKOCTH Ipa(UK JUHEHHOIO YpaBHEHUS C IBYMs
NEPEMEHHBIMM; TOJb3YSCh TIpaUKOM, HPUBOJUTH NPUMEPHl PELICHUS
YpaBHEHUSL.

Pemate cucTteMsl JByX JIMHEMHBIX YPABHEHUM C ABYMs IIEPEMEHHBIMH, B TOM
yuclie rpaduyecKu.



CocraBnsaTe W pewiaTe JIMHEMHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX
YPaBHEHHUM MO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ MMOJYYEHHBINA PE3YyJIbTAT.

Koopounamut u cpagpuxu. @ynkyuu

N300paxaTh Ha KOOPAUHATHOM MPSMOM TOYKE, COOTBETCTBYIOIINE 33aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, HHTEPBaJIbl; 3alIMCHIBATH YNCIOBBIE IPOMEKYTKH
Ha aJire0panvecKkoM s3bIKE.

OtMmedaTh B KOOPIAMHATHOM IUIOCKOCTM TOYKH IO 3aJaHHBIM KOOpAMHATaM;
CTPOUTH IPaPUKH JIMHEHHBIX (PYHKITHI.

OnucelBaTh C MOMOLIBIO (YHKIUN H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE; II€HA, KOJUYECTBO, CTOUMOCTD;
IIPOU3BOAUTEIILHOCTD, BpEMs, 00bEM padOTHI.

Haxoauts 3HaueHue GpyHKINUN IO 3HAYEHUIO €€ apryMEHTa.

[Tonumate rpadpuueckuii cnocod NPEACTaBICHUS M aHAJIW3a MHPOpMaIy;
U3BJIIEKaTh W HHTEPIPETHUPOBATH HHPOPMALMIO U3 TpadUKOB peabHbBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

8 ki1ace

Yucna u evluucienus

Hcnonp30BaTh HadYaJIbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
yucen IS CPAaBHEHMS, OKPYIVIEHMSI W  BBIUYMCIEHUH; H300paxarb
JNEWCTBUTEIBHBIE YUCIIA TOUKAMU Ha KOOPAUHATHOMW MTPSMOM.

[TpumeHsTh TOHSATHE apUPMETUUECKOTO KBAJPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJb3Ysl TP HEOOXOAUMOCTH KaJbKYJISTOP; BHIMOIHSITh
npeoOpa3oBaHusl BBIPAXKEHHUM, COAEpKAIIUX KBaJApaTHbIE KOPHU, HCHOIb3Ys
CBOVCTBA KOPHEU.

Hcnonb30BaTh 3anucyd OOJBIIMX W MajbIX YHCEN C MOMOIIBIO JI€CATHYHBIX
npobeit u creneneit uncina 10.

Anzebpauueckue sviparxceHus

[IppuMeHAT, TIOHATHE CTENEHW C LEJbIM  ITOKA3aTeJIEM, BBINOJHSATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAITUX CTETICHHU C 1M TTOKa3aTeeM.
BrINoHATE TOXKIECTBEHHBIE MPEeOOpa30BaHusl PallMOHAIBLHBIX BBIPAKCHUN Ha
OCHOBE IPaBUJI ACHUCTBUM HaJl MHOTOWICHAMH U alreOpanyecKuMu JpoOsMH.
PacknanpiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKHUTEIIH.

[IpumeHsTh nMpeoOpa3oBaHUs BBIPAKCHUM JJIsI PEIICHUST PA3JIMUHBIX 3a]1ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON TPAKTUKH.

Ypaeuenuﬂ U Hepaeéencmea

Pemate nvHENHBIC, KBAaJpATHBIE YPABHEHUS M PALMOHAIBHBIE YPABHECHUS,
CBOJIAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUU C JBYMS IIEPEMEHHBIMMU.
[lepexoauts OT cioBecHON GOPMYIHPOBKH 3aMadu K €€ anreOpandecKoiu
MOJIEJIA C TIOMOIIBIK) COCTaBJIEHWSI YPAaBHEHHS WM CUCTEMbl YPaBHEHH,
MHTEPOPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 33Ja4d IOJyYEHHbBIN
pe3ymbTar.

[IprMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PEIIaTh
JIMHEWHbIE HEPABEHCTBA C OJIHOW NMEPEMEHHOM U UX CHCTEMBI; 1aBaTh



rpadUYecKyr0 WLTIOCTPAIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI
HEPaBEHCTB.
Dynukyuu
* JloHMMaTh W WCMOJH30BaTh (PYHKIIMOHAIBHBIE TIOHATHS W SI3BIK (TCPMUHBI,
CUMBOJINYCCKUE 0003HAYCHHS); ONPEACIATh 3HaAUCHUE (DYHKITUHU 110 3HAYCHUIO
apryMeHTa; ONPEACIIATh CBOMCTBA
bysKIIMN TI0 €€ TpaduKy.

. k
*  Crpouth rpaduku 3JIeMEHTApHBIX QYHKIUN BUga y = _, y = x2,
X

y = x3,y =/x, y = |X|; onuchIBaTh CBOHCTBA YHCIOBOM (DYHKIMH MO €& TpaduKy.
9 knace

Yucna u éviuucnenusn

* (CpaBHUBATh U YIOPSAAOUYNBATH PAIMOHAIBHBIE U HPPALIMOHAJIBHBIC YUCJIA.

* BpINONHATh apupMEeTUYECKHUE ACHCTBUS C PAllMOHANIBHBIMUA YUCIAMHU, COUYETas
YCTHBIE ¥ TUCbMEHHBIE MPUEMBI, BBITIOIHATH BRIYUCIIEHUS C UPPALMOHATBHBIMA
YHCIIAMU.

* HaxoauTe 3HaUYE€HUS CTEIMCHEN C IEIBIMU MOKA3aTEIISIMUA U KOPHEM; BRIYUCIISATH
3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

* OKpyriasiTh JACHCTBUTENBHBIE YHWCIA, BBINOJHATh MPUKUIKY pe3ysibTaTa
BBIUHCIICHUM, OLICHKY YMCJIOBBIX BBIPAKCHUU.

Ypasenenusa u nepasencmea

* Pemarts TMHENHHbIC U KBaJIPATHBIC YPABHEHUS, YPABHEHUS, CBOISAILIUECS K HUM,
pocTenime ApoOHO-paIMOHAIBHBIE YPABHEHUS.

* Pemarp cucTemMbl JBYX JIMHEMHBIX YPAaBHEHUW C JBYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISCTCS JIMHEHHBIM.

* PemaTh TEKCTOBBIC 3aJaydl anreOpauvdecKuM CHOCOOOM C  MOMOIIBIO
COCTaBJICHWS YPaBHEHUS WJIM CHCTEMbl JBYX YpPaBHEHHH C JBYMS
MIEPEMEHHBIMM.

» JIpoBoauTh mpocCTEHIIME UCCICAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM 4YHUCJE€ C NMPUMEHEHHUEM rpadUuuecKux MpeaAcTaBiIeHUN (yCTaHABIMBATH,
MMEET JI1 ypaBHEHUE WM CHCTEMa YPaBHEHUM PEUICHHS, €CIIM HUMEET, TO
CKOJIbKO, U TIP.).

* Pemarth IWHEWHBIE HEPABEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABEHCTB HA YHUCIOBOUM MPSMOM, 3alIMChIBATH PELIEHHUE C TOMOIIBIO
CHUMBOJIOB.

* Pemarbs CUCTEMBI JMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE
KBaIpaTHOE HEPABEHCTBO; M300pa)kKaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha
YHCIJIOBOW MPSIMOU, 3alMChIBATH PEIIEHNUE C MOMOIIBIO CUMBOJIOB.

* Hcnosib30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIUYHBIX 33/1a4.

Dynkyuu

* Pacno3HaBaTh (YHKIMM HW3Y4YEHHBIX BHUIOB. [loka3piBaTh CcXeMaTHYECKU

pacrnoioKeHue Ha KOOPAMHATHOM MIIOCKOCTH rpadMKoB PyHKIUH BUIA:
y=kx,y=kx+by=_ y=ax3+bx+c, y=x3 y=vJx y=|x| B
X

3aBUCUMOCTH OT 3HAYEHHUI KO3(DPUIIMEHTOB; ONMKUCHIBATH CBOMCTBA (DYHKIIMIA.



» CrpouTh M H300paXkaTh CXEMAaTHYCCKU TpadUKU KBAIPATHUHBIX (YHKIIHMH,
OIMMCHIBATh CBOWCTBA KBAJIPATHYHBIX (PYHKITMH 10 UX TpaduKam.

* Pacro3HaBaTh KBaApaTUYHYIO (DYHKIHIO MO (opmylie, MPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX QYHKIUN U3 peaaIbHOM KU3HHU, PU3UKH, TCOMETPHH.

Apugpmemuueckan u ceomempuueckans npozpeccuu

* Pacro3HaBaTh apuMETUUECKYIO U TEOMETPHUECKYIO MMPOTPECCUU TPU PA3HBIX
croco0ax 3a/IaHus.

* BHIONHATE BBIYUCICHHS C  HCIOJb30BaHHEM ¢GopMyn N-To  4icHa
aprU(PMETHICCKON ¥ TCOMETPUYECKON TTPOTPECCHI, CYMMBI IIEPBBIX N YICHOB.

* P300paxkaTh YICHBI IOCICAOBATCIIBHOCTH TOYKAaMH Ha KOOPJMHATHOM
IIJIOCKOCTH.

» Pemath 3amaud, CBS3aHHBIC C YHCIOBBIMU ITOCIICAOBATEIBHOCTAMH, B TOM YHCIIC
3a71a4¥ U3 PEATbHOM JKM3HHU (C HMCMOJb30BAaHUEM KaJIbKYJIATOpa, ITU(PPOBBIX
TEXHOJIOTHUH).

HPUMEPHAS PABOYASA ITPOT'PAMMA
YUYEBHOI'O KYPCA «'EOMETPHUS». 7-9 KIIACCBI

HEJN U3YYEHUSA YYEBHOI'O KYPCA

«MaremaTuky yXke 3aT€éM YYUTh HaJ0, YTO OHA YM B MOPSAIOK IPUBOAUTY, —
NUcall BEJIMKUN pycckuid ydeHbll Muxaun BacuibeBuu JlomoHnocoB. U B 3TOM coctouT
OJTHAa U3 JBYX IieJieil 00ydeHUs] TeOMETPUU KaK COCTaBHOM YaCTH MAaTEMAaTUKU B IIKOJIE.
DTOW 11U COOTBETCTBYET JI0Ka3aTeNbHas JIMHUS MpernogaBanus reomerpun. Ciaenys
MPEACTABICHHON paboyell mporpaMme, HauMHasg € CEIbMOI0 Kilacca Ha ypOKax
reoOMEeTPUHU OOYHAIOIIUICS YUUTCS MPOBOJUTD JOKa3aTEIbHbIE PACCYKICHUS, CTPOUTD
JIOTUYECKUE YMO3AKIIOUYEHHUs], JO0Ka3blBaTb HWCTHHHBIC YTBEPKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUS «OT MPOTHUBHOTO», OTINYATH
CBOWCTBAa OT TMPHU3HAKOB, (OPMYIHPOBATH OOpATHBIE YTBEPKIACHUS. YUCHUK,
OBJIQJEBIINKA HMCKYCCTBOM pacCyXaaTh, OyJIeT MPUMEHATh €ro U B OKpYKarolen
*KU3HA. VI B 3TOM COCTOUT Ba)KHOE BOCIIMTATEIIBHOE 3HAUYCHUE U3YUYCHUSI T€OMETPUH,
MPUCYIEE UMEHHO OTE€YECTBEHHOM MAaTEMATUYECKOM IIKOJIE.

Bwmecte ¢ Tem aBTOpHI IporpaMMbl MPEAOCTEPETAIOT YUUTENS OT U3JIUILIHETO
dbopmanuzma, 0COOCHHO B OTHOIICHUH HaYaJl U OCHOBaHUM reomeTpun. OpaHIy3cKui
marematuk JKaH JIpelOHHE TO 3TOMY NOBOJY BbICKazaicsa Tak: «UTo kacaercs
JIETMKATHOM TIPOOJIEMBI BBEJICHUST «aKCHOM», TO MHE KaKETCS, UTO Ha MEPBbIX MOopax
HY>KHO BOOOIIIe n30eraTh MPOU3HOCUTH caMoO 3TO clioBO. C Opyroi ke CTOPOHBI, HE
CIeQyeT VyIyCKaTb HHU OJHOM BO3MOXKHOCTHM JaBaTb IPUMEPHI JOTHYECKHUX
3aKJIIOYEHUH, KOTOphIEe Kyna B Oojbllieid Mepe, 4eM Ujesl aKkCUOM, SBISIOTCS
VCTUHHBIMH M €IMHCTBEHHBIMH JIBUTATEISIMU MaTEMaTHYECKOTO MBILLIJIEHUS.

BTopoil wnenpr0 W3ydyeHHS TEOMETPUM SIBJISIETCA MCIOJIB30BAaHHE €€ Kak
WHCTPYMEHTA NPU PELNICHHM KAK MATEMATUYECKUX, TaK M IPAKTUYECKHUX 3a7ad,
BCTPEUAIONIUXCS B peadbHON KU3HU. OKOHYMBIIMA KypC T€OMETPUU IIKOJbHHK
JIOJIKEH OBITh B COCTOSTHUU OMPEIETUTh TEOMETPUUECKYIO (DUTypY, ONKCATh CIIOBAMU



JAHHBIM 4epTEX WM PUCYHOK, HAWTHU IUIONIA/Ib 3€MENbHOTO ydacTKa, paccuuTaTth
HEOOXOMMYIO JUIMHY ONTOBOJOKOHHOTO Kalens uiu TpeOyeMmble pa3Mmephbl rapaxa s
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpasi, BHIUUCIUTENIbHAS JIMHUS B W3YYCHUU
reoOMeTpuu B IKoJje. JlaHHas MpakTUyecKasi JMHUS SIBISIETCS HE MEHEEe BaXKHOM, YeM
nepnasi.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJIAHE

CornacHo ydeOHOMYy IuIaHy B /—9 Kjaccax wu3ydaercs Yy4deOHBIM Kypc
«"eomeTpusi», KOTOPBIN BKIIOYACT CIIEIYIONIME OCHOBHBIEC DPA3CIIbl COJCPIKAHMS:
«['eomeTpuueckre QUrypbl 1 HX CBOWCTBa», «M3MepeHne reoMeTpuuecKux BETUUYHHY,
a Takxke «JlekapToBbl KOOpJAWMHATHI Ha IUIOCKOCTH», «BekTopel», «JIBrKeHus
miockocTi» U «lIpeobpazoBanust mogo0ous».

YueOHbIl TUTaH TIpeaycMaTpUBaeT U3yUYeHHE TeOMETPUU Ha 0a30BOM YpPOBHE,
UCXO/Is1 U3 HE MeHee 68 yueOHbIX 4acoB B y4eOHOM T'OJTy, BCEr0 3a TPH rojia 00y4eHus
— He meHee 204 yacos.

COJEPKAHUE YYEBHOI'O KYPCA (I1I0 'OJAM OBYUYEHMUA)
7 kaace

HavaneHble noHsTHs reomeTpun. Touka, npsmasi, OTPE30K, Jyd. YToJ. Buasl
yriioB. BepruxkanbHble W CMEXHbIE yIubl. buccekrtpuca yrina. Jlomanas,
MHOTOYTOJIbHUK. [lapajuiensHOCTh U MEPIIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMmMmeTpuu. [Ipumepbt
CUMMETPHUH B OKPY’KarOIEM MUPE.

OCHOBHBIE ITOCTPOEHHUS ¢ TOMOILBIO HIUPKYJIS U IUHEHKH.

TpeyronsHuk. Bwicora, Meauana, OuccekTpuca, HUX  CBOMCTBA.
PaBHOOEpEeHHBIN M PABHOCTOPOHHUH TPEyroJbHUKH. HepaBeHCTBO TpeyrojabHuKA.

CBoiiCTBa W NpPU3HAKK PaBHOOEAPEHHOrO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBLHUKOB.

CBolicTBa M MPU3HAKHU NapaJIeNbHbIX NPpsAMBIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yriel TpeyroJbHHKA.

[IpsAMOyTONIBHBIA ~ TpeyroJbHUK. (CBONCTBO MEAHMAaHbl MPSIMOYTOJIBHOTO
TPEYrOJbHUKA, NPOBEAEHHON K rumnoreHyse. IIpu3Haku paBeHCTBa IPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpSMOYTONBHBIN TPEYTOIBHUK C yTIIOM B 30°.

HepaBeHcTBa B T€OMETpHU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
JOMaHoOW, TeopemMa O OoJsbllieM Yyrie W OoJbllIed CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYIISIp U HAKIIOHHAS.

['eomeTpuueckoe MecTO TOYEeK. buccekrpuca yriia W CEepeIMHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb W KpYyr, XOopJa M JuaMeTp, HX CBoilcTBa. B3zammHoe
pacIoJIOKEHUE OKPYKHOCTH M mpsimoil. KacartenpHas M cekymas K OKpPYKHOCTH.
OKpy>XHOCTb, BIIMCaHHasg B Yyroi. BnucanHas #W ONUCaHHAs OKPYXHOCTH
TPEYTrOJIbHUKA.



8 KkJiacc

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoMcTBa. YacTHble
cllydad MapaiieIorpaMMOB (IIPSIMOYTOJIBHMK, POMO, KBaJpar), WX MpHU3HAKU HU
cBoiictBa. Tpamemusi, paBHOOOKas Tpameuus, €€ CBOWCTBA U TPHU3HAKH.
IIpssMoyroJibHAs Tparenus.

[{eHTpasbHASI CHMMETPHH.

Teopema @aneca u TeopemMa 0 TPONOPIIMOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIBHUKA U TPAIICLIHH.

[Tomobue TpeyroapHukoB, Kod(durment mnomodbus. I[IpuzHaku momOOMS
TpeyroJabHUKOB. [I[puMeHenne mnogo0us mpy peieHNH NPaKTHIECKUX 3a/1ad.

CpoiicTBa miomaaed reoMerpudyeckux ¢uryp. Dopmyinbl i IIIOMATA
TPEyrojibHHUKa, MapajjienorpaMma, pomo6a u Tpaneuuud. OTHOLIEHHE IUIOMAAeH
MoA00HBIX (Uryp.

Beruncienre mionaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl [ludaropa npu pemenun
MPaKTUYECKUX 3a/a4.

CuHHYyC, KOCHHYC, TaHI€HC OCTpPOTO yIJjla MPSAMOYTOJIBHOTO TPEYroOJIbHUKA.
Tpuronomerpuueckue pyHkiuu yrios B 30°, 45° u 60°.

BrricanHbie U IEHTPATbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHON U XOpAOM. YTIIbI
MEXAY XOpJAAaMHM U CEKyIIMMH. BrucaHHbIE W OINKCAaHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxkenue AByX Okpyx)HocTeil. Kacanue okpyxHocteir. OO6rime
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 kJaacc

Cunyc, xocuHyc, Tanrenc yrmoB ot 0 mo 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEACHUS.

Pemenue TpeyroabHUKoOB. Teopema KOCUMHYCOB U TEOpeMa CUHYCOB. Perienue
MIPAKTUYECKUX 337a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogooust. [lomodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa o mpon3BeICHUU OTPE3KOB XOP/I, TEOPEMBI O POU3BEICHUH OTPE3KOB
CEKYILINX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrtop, anuHa  (MOAYJb)  BEKTOpA, COHAIPABICHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOAKHO HANpPAaBICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOpPOB, OIlEpallMd  HaJ BeKTopamu. Pa3ioxkeHue BeKkTopa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE MNPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0XKJICHUS JIJIUH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHUS NPSIMOM U OKPYKHOCTH B
KOOpPJIMHATAX, MEPECEYEHUE OKPYKHOCTEH M NpsAMBIX. MeETon KOOpAMHAT M €ro
IPUMEHEHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKHU. [[TMHA OKpyKHOCTU. ['pagycHas u paauanHas
Mepa yIJIa, BBIYUCICHHUE JUIMH AYT OKpyKkHOCTe!. [lmomane kpyra, cekropa, CErMeHTa.

JIBMKEHMsI TIJIOCKOCTU M BHYTPEHHHUE CUMMETpUN (Uryp (3JI€MEHTapHbIE



npeacTtasienus). [TapannensHblil meperoc. [ToBopor.

INVIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIbTATBI OCBOEHMU S
MMPUMEPHOH PABOYEN TIPOI'PAMMbBI KYPCA
(IO TOAAM OBYYEHMUA)
OcBoenue ywyeOHOro kypca «l'eoMeTpusi» Ha YpPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHHsl JODKHO OO0ecnednBaTh JOCTHXKEHHE CIEIYIOIUX NpPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 kjaacce

» Pacno3HaBaTh M3yUYE€HHBIC T€OMETPUUYECKUE (DUTYPBI, ONIPEALCIATh UX B3aUMHOE
pacrookeHne, n300pakaTh TeOMETpUYECKHe (DUTYPHI; BBIMOJHATh YEPTEKH IO
yCIOBHUIO 3a1a4u. MI3MepSATh JTMHEWHBIE U YTIIOBBIE BEJIWYMHBL. Pemiars 3amaun
Ha BBIYMCJICHUE JJINH OTPE3KOB U BEJIMYMH YTJIOB.

= JlenaTh rpyOyIO OIICHKY JUHEHHBIX M YTJIOBBIX BEJTUYMH MPEJIMETOB B pealibHOM
JKWU3HU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. Paznnuarh pazMepbl 3TUX 0OBEKTOB
IO TIOPSJIKY BEJIMYMHBI.

*  CTpOUTH YEPTEKH K TEOMETPUUECKUM 3a/1a4aM.

= Jlosb30BaTbCsi MNpPHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUN 3a7a4.

* JIpoBOAUTH JIOTHYECKHE PACCYKICHUS C HCIOJIB30BAHUEM T€OMETPUUYECKUX
TEOpEM.

» Jlosb30BaTbCsi MNpPHU3HAKAMU PABEHCTBA IPSAMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM MEIHMaHbl, TMPOBEACHHOW K THUIOTEHY3€ MNPAMOYTOJBHOIO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUECKUX 3a/1a4.

*  Onpenenars napaieTbHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceKyias. OnpeaensiTe napaJieIbHOCTh NPSIMBIX C IOMOIIBI0 PAaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU 10 TOUEK APYTrOU MPSIMOM.

* Pemats 3a71a4n Ha KJIeTYaTOM Oymare.

* [IpoBOaUTH BBIUKUCICHHUS U HAXOJUTh YUCIIOBbIC M OYKBEHHBIC 3HAUCHUS YTJIOB
B F€OMETPUYECKHUX 337]a4axX C UCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX NPHU TEPECEUECHUU ABYX
MapajuleIbHBIX TMPSAMBIX CeKylled. Pemars mnpakTudyeckue 3aaadyv  Ha
HaXOX/CHHUE YTJIOB.

* Brnagerb NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPEICIATh
OMCCEeKTpHUCY YyIVIa UM CEpPEIUHHBIA MEepPNeHANKYISIp K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

* DopMyaHUpoBaTh OMNPENCICHUS OKPY>XHOCTH M Kpyra, XOpJAbl M JAUaMeTpa
OKPYKHOCTH, IOJIb30BATHCS UX CBOMCTBAMH. Y METh MPUMEHSTh 3TU CBOMCTBA
IIpY PELICHUU 3a7a4.



Biagets NOHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb
HaxoauTh e€ 1eHtp. [loap3oBaThCcs (pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYTOJbHHUKA IIEPECEKAIOTCs] B OJHOM TOYKE, U O TOM, 4YTO CEPEIUHHBIE
NIEPIICHINKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJJTHOM TOUKE.
Bianerp noHATHEM KacaTelbHOW K OKPYXKHOCTH, IOJIB30BAaTHCSI TEOPEMOU O
NIEPIICHINKYJIIPHOCTH KacaTeJbHOM MW pajguyca, IPOBEAEHHOIO K TOYKE
KACaHUsl.

[Tonp30BaTeCs MPOCTEUIIMMHU TEOMETPUYECKHMH HEPABEHCTBAMH, IOHMMATh HUX

HpaKTI/IIIGCKHﬁ CMBICIJI.
HpOBOI[I/ITB OCHOBHBIC I'COMCTPHUUCCKUC IMOCTPOCHUS C IMMOMOIIBbIO HHUPKYJIA U

JINHEUKH.

8 kiacce

Pacrio3HaBaTh OCHOBHBIE BHUJBl  YETBIPEXYTOJIBHUKOB, WX  3JIEMEHTHI,
M0JIb30BATHCS UX CBOWCTBAMM MPU PEIICHUH T'€OMETPHUUECKHUX 3a/1a4.

BnaneTs nmoHsATHEM CpEeAHEN JIMHUM TPEYTOJIbHUKA U Tpalleluy, IPUMEHATh UX
CBOMCTBA NIIPU PEIICHUM TeoMeTpuuecKknx 3anad. [lomp3oBaTbes TeopeMon
dasteca U1 pelIeHUs MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKK TOJ00US TPEYTOJbHUKOB B PELICHUH €OMETPUUECKUX

3a1ad4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHs: TEOMETPUUYECKUX U
npakTHieckux 3anad. CTpOUTh MATEMATHYECKYI0 MOJEIb B MNPAKTUYECKUX
3a7a4ax, CaMOCTOSITEJIbHO J€JIaTh YEpPTEX M HAXOAWTh COOTBETCTBYIOLIHME
JUTUHBI.

Bnagetp mnoHATHSAMH CHHYCAa, KOCHMHYyCa M TaHIE€HCAa OCTpPOro yria
MPSAMOYTOJIBHOTO TPEYroJbHUKA. llonp30BaTbCs JTUMM TOHATUSAMM  JUIS
pELICHUS MPAKTUYECKUX 3a]1a4.

Beraucisate (pa3audHbIMUA CHIOCOOAMU) TUIONMIAb TPEYTOJbHUKA W TUIONIAIA
MHOTOYTONBHBIX (uryp (MOnB3ysich, TJA€ HEOOXOAUMO, KaJbKYJISTOPOM).
[IpuMEHATh TOTy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Bnagetp NOHATHSAMH BIMCAHHOTO W UEHTPAIBHOTO YIJa, HCIOJIb30BaTh
TEOPEMBI O BIHMCAHHBIX YIUIaX, yriax MEXAy XopAaMu (CEeKyIIMMHU) U YTIie
MEXK1y KacaTeJIbHOM U XOPAOU IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

Brnagere MOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSATH CBOMCTBA
ONMCAHHOTO YETBHIPEXYTOJIbHUKA [IPU PEIICHUY 3a7a4.

[IpyMEHATh MOJMYYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJENN [JJs 3aJad pealbHOW KU3HU U IPOBOJHUTH COOTBETCTBYIOLIUE
BBIYKCIICHUS] C MPUMEHEHUEM MOJ00MS W TPUTOHOMETPHUM (IOJIb3YSCh, TJIE
HEO0O0XO0IMMO, KaIbKYJISATOPOM).



9 kJacc

Hcnonp30BaTh TPUTOHOMETpHUECKHE (DYHKITUN OCTPBIX YTJIOB JISI HAXOXKICHUS
Pa3IUYHBIX 3JIEMEHTOB MPSIMOYTOJIEHOTO TPEYTOJIbHHKA.

[Tonp30BaThess GopMyTamMu NMPUBENECHUS U OCHOBHBIM TPUTOHOMETPHYECKHM
TOKJECTBOM Il HAXOXKJIEHUSI COOTHOLIEHUA MEXIy TPUTOHOMETPUYECKHMHU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JUII HAXOXACHUS Pa3IMYHBIX
3JIEMEHTOB TPEYroJIbHUKA («PELICHHE TPEYTOJbHUKOBY»), MPUMEHITh UX IpPU
pELIEHNH T€OMETPUYECKHX 3a/1ay.

Bnanets nouatusMu npeoOpa3oBaHus MOI00MsI, COOTBETCTBEHHBIX JIEMEHTOB
no00HbIX (uryp. [Tonb3oBaThCs CBOWCTBAMH MOI00MS MPOU3BOJIBHBIX QUTYD,
YMETb BBIYUCIISATH JJIMHBI U HAXOAUTh YIUIbl y MOAOOHBIX ¢uryp. IlpumeHsaTs
CBOMCTBa MOAOOMS B NPAKTUYECKUX 3aJayax. YMETb NPHUBOJIUTH MPUMEPHI
10JI0OHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tosp30BaTECA TEOpEMaMU O IIPOU3BEIAEHUU OTPE3KOB XOPJ, O IPOU3BEACHUHU
OTPE3KOB CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKHN M (PU3NYECKUi
CMBICJI, IPUMEHATh UX B PELICHUM TE€OMETPUYECKUX U (PU3HYECKUX 3adad.
[IpuMeHATh CKaJIspHOE NPOU3BEACHHE BEKTOPOB JUIl HAXOXJICHUSA JJIMH U
YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJAMHAT Ha MJIOCKOCTH, IPUMEHSTh €r0 B PELICHUU

FeOMETPUYECKHUX U MPAKTUYECKUX 3a/ad.

Brnanerr MOHATUSMHM NPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U PaJMaHHON MEPHI yTiia, yMETh BHIYUCIATH IJIOIIA b
Kpyra u ero yactei. [[puMeHsATh NOoNTy4YeHHbIE YMEHUS B MPAKTHUECKUX 3aJayax.
Haxomute ocu (Wi TEHTPHI) cUMMETpuu (UTyp, TPUMEHSTH JIBUIKEHUS
IJIOCKOCTU B MPOCTEUIINX CITydasiX.

[IpuMEHATh MOJTyYEeHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTh MATEMaTHUYECKHE
MOJENN [JJsi 3ajady peallbHOW >KU3HU U MPOBOJHUTH COOTBETCTBYIOLIUE
BBIYHCIICHUSI C TPUMEHEHUEM TMOAO0O0US W TPUTOHOMETPUYECKUX (DYHKIIHIA
(TOMB3YSCh, TI€ HEOOXOUMO, KaTbKYISTOPOM).



PABOYAS ITPOI'PAMMA
YUYEBHOT O KYPCA «BEPOATHOCTb 1
CTATUCTUKAN».

7—9 KJIACCBbI

HEJIA N3YYEHUS YYEBHOI'O KYPCA

B coBpeMeHHOM 1M POBOM MHUpE BEPOSITHOCTh U CTATUCTUKA MMPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUUECKUX TMPUIIOKCHHM, TaK U
UX pOJIU B 00pa3oBaHUM, HEOOXOJIMMOM KaKIOoMy 4esoBeKky. Bospacraer uucio
npodeccuii, mpu OBJIAJIEHUA KOTOPLIMU TpeOyeTcst Xopolias 6a30Basi MOJrOTOBKA B
00J1aCTH BEPOSTHOCTH U CTATHUCTHKH, TaKas MOJArOTOBKA Ba)KHA JJIsi MPOJOIIKEHUS
o0pa3oBaHus U JIJIsl YCTEIIHON TPO(EeCcCCHOHaTBHON Kaphephl.

Kasx1tp1it 4emoBeK MOCTOSHHO IPUHUMACT PEIISHUS Ha OCHOBE MMEIONUXCS
y HETO JJaHHBIX. A 1711 000CHOBAaHHOTO MPUHSATHS PEIICHHS B YCIOBHIX HEAOCTATKA
WM 1M30bITKa MHPOpMAIIMU HEOOXOIMMO B TOM YHCJIE XOpOIIo chOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUIECKOE MBIIIICHHE.

NMeHHO 1O3TOMYy OCTpO BCTaja HEOOXOAMMOCTh Cc(OpMUPOBATH Y
oOy4aroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKITIOUAIOIIYIO B CE0sl B KaUeCTBE
HEOTHEMJIEMON  COCTABJISIONIEH  yMEHHE  BOCIPUHUMATh W KPUTHYCCKH
aHAJTM3UPOBaTh MH(OPMAITHIO, PEICTABICHHYIO B Pa3IMYHBIX (hOopMax, MIOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTUX pPEATbHBIX TMPOIECCOB M 3aBUCUMOCTEM,
MIPOU3BOANTH TPOCTEHIITNE BEPOSITHOCTHBIC Pacy&Thl. 3HAKOMCTBO C OCHOBHBIMHU
NPUHIMITAMH cOOpa, aHAJIW3a U TIPEICTABJICHUS JAHHBIX U3 PA3IMYHBIX Chep KU3HH
o0111ecTBa ¥ TOCyAapCcTBa MPUOOIIACT 00YyUAOIIUXCSl K OOIIIECTBEHHBIM UHTEPECaM.
N3yuenne oCHOB KOMOWHATOPHUKH pa3BHBAET HABBHIKM OpPraHHM3alldu repedopa u
mojicuéTa Yrciia BAPUAHTOB, B TOM YHCIIE, B MIPUKIAIHBIX 3a7a4aX. 3HAKOMCTBO C
OCHOBaMHM TeopuH TpadoB cO3MaET MaTeMaTH4YeCKud  GyHIAMEHT IS
dbopMHpoOBaHU KOMIETSHITNI B 001acTH MHPOPMATUKH U ITU(POBBIX TEXHOJIOTUH.
[ToMmuMO »TOro, MpHU H3YYCHHH CTATHCTHKH W BEPOSTHOCTH OOOTAIIAIOTCS
MPEACTABJIICHUS] YYAIlUXCA O COBPEMEHHON KapTHHE MHpa W METOJIaXx €ro
uccienoBaHus, (OPMHUPYETCS TOHHMAaHHE POJU CTaTHCTHKH KaK HMCTOYHHUKA
COIMAJIPHO 3HAYMMOW MH(POPMAIIUM M 3aKJIAJIBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO
MBIIILJICHUS.

B cooTBeTcTBUU ¢ JaHHBIMH HEISIMU B CTPYKTypE MPOTpaMMbl y4eOHOTO
Kypca «BeposSiTHOCTh W CTaTHCTHKA» OCHOBHOW IIIKOJIBI BBIJCICHBI CIICTYIOIINE
coziepkaTeIbHO-MeTOIMUeckue THHUM: «IIpemcraBieHre TaHHBIX M OTMCaTeIIbHAS
CTaTUCTHKa»; «BeposTHOCTEY; «OneMeHThl KOMOWHATOPUKWY»; «BBenenme B
Teoputo rpacdoBy.

Conepxxanne nuHuu «lIpencraBneHne MaHHBIX W ONKCATEIbHAS
CTAaTUCTUKa» CIY>KUT OCHOBOM s (OpPMUpPOBAHUS HABBIKOB PabOTHI C
uH(popMaIMen: OT YTEHUS W MHTEpIpeTanuu WHGOPMAINH, MPEICTaBICHHOW B
TabnMIax, Ha auarpamMmax u rpadukax 1m0 cOopa, MPEACTABICHHUS W aHAIW3a
JAHHBIX C HCIOJIb30BAHUEM CTATHCTHUECKUX XapaKTEPUCTUK CPEAHUX H
pacceuBanus. Paborass ¢ maHHBIMH, OOydYaromuecs Yy4yaTCs CYHMTHIBATH U



HHTCPIIPCTUPOBATL OAHHBIC, BbIABUIdATb, aAPTryYMCHTHUPOBATHL U KPUTHUKOBATH
HpOCTCﬁIHPI@ THUITIOTC3HEI, Pa3MBbIIIATH Hal (i)aKTOPaMI/I, BBI3BIBAIOIITNMHU
HU3MCHYMUBOCTH, 1 OLICHHUBATh MX BJIUSIHUC HAa PAaCCMATPUBACMBIC BCIIMYMNHBI U



IIPOLIECCHI.

NHTYynTHBHOE MPEICTABICHUE O CIyYaiHOM M3MEHYMBOCTH, UCCIEA0OBAHNE
3aKOHOMEPHOCTEM M TEHACHIMN CTaHOBUTCS MOTHBUPYIOIIEH OCHOBOM MJIA
M3Y4YCHHS TEOPUH BEPOSATHOCTEU. boplIoe 3HaYeHNE 3/1€Ch UMEIOT ITPAKTUYECKNE
3aJ1aHHUsS], B YACTHOCTH OIIBITHI C KJIJACCUYECKUMHU BEPOSITHOCTHBIMU MOJCIISIMH.

[loHsiTHE BEPOSATHOCTH BBOJIUTCA KaK Mepa MpaBaoNogo0Hs CIydailHOro
coOpiTuda. Ilpym m3ydeHuum Kypca oOydaroIIMecs 3HAKOMSTCS C MPOCTEHIIMMHU
METOJaMH  BBIYMCIICHHS BEPOATHOCTEM B  CIYYaMHBIX OKCIEPUMEHTax C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJAMH, BEPOATHOCTHBIMM 3aKOHAMM,
NO3BOJIIIOIIMMHU CTaBUTh U pelIaTh Oosee CloXHbIE 33hauud. B Kypc Bxondr
HayaJbHbIC IPEACTABICHUS O CIY4YalHBIX BEJIMYMHAX W HX YHUCIOBBIX
XapaKTEpUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyHIECTBIIETCS 3HAKOMCTBO O00yJaronIuXxcs
C MHOKECTBaMH U OCHOBHBIMHU OII€pALIMAAMU HAJl MHOKECTBAMHU, PACCMATPUBAIOTCS
IIPUMEPHI NTPUMEHEHUS Ul PELIEHUs 3aJad, a TAKXKE HCIIOJIb30BAaHMS B JPYTHX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX ITpeAMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B 7—9 knaccax nzydaercs Kypc «BeposSiTHOCTh U CTaTUCTUKA», B KOTOPBIH
BXoAaT paszpensl: «lIpencraBneHne HMaHHBIX W ONMCATENbHAs CTAaTUCTUKAY;
«BeposTHOCTBY; «DneMeHTsl KOMOMHATOpUKNY»; «BBenenue B Teoputo rpadoBy.
Ha u3ydenue nanHoro kypca oTBoAuT 1 yueOHbIN Yac B HEJIENIO B TEUECHUE
Kaxj1oro roga o0ydenus, Bcero 102 yueOHBIX yaca.

COJEPXAHUME YYEBHOI'O KYPCA
(IO T'OJAM OBYYEHMUA)

7 kJjaacce

[IpencraBnenue NaHHBIX B BUJE TaOIUL, JUarpamm, rpa@ukoB. 3anoJHeHHE
Ta0JIUIl, YTEHHE U TOCTPOEHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpPYroBbIX). UTeHue rpaukoB peanbHbIX nporeccoB. M3pneuenue undpopmaruu u3
JarpaMM U TaOJIMII, UCTIOIb30BAHUE U MHTEPIPETALNS TAHHbIX.

OnucarenpHasi CTaTUCTUKA: cpeHee apuMeTHUecKoe, MeMaHa, pa3Max,
HaumOOJbIIEE M HAaUMEHbIEE 3HAUYCHHUs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepbl
CIIly4YaliHOM U3MEHYUBOCTH.

Crny4yaliHbIM SKCHEpUMEHT (OMBIT) U Cily4ailHoe coObiTHE. BeposTHOCTD U
gacTtoTa. Pojib MajgoOBEpOSITHBIX M PAKTUUECKU JIOCTOBEPHBIX COOBITUH B MIPUPOJIE
U B o01ecTBe. MoHeTa 1 UrpajbHasi KOCTb B TEOPUU BEPOATHOCTEM.

I'pa¢, Bepumna, pedpo. Crenenp BepuinHbl. Yuciao pé€dep u cymmapHas
crenenb BepmnH. [IpencraBiaenue o csizHoctu rpada. Lenu u nukiel. [lytu B
rpadax. O6xox rpada (3inepoB myTh). Pemenue 3aayu ¢ momorpio rpados.



8 Kkiacc

MHOX€ECTBO, 3JEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepauun Haj
MHOXKECTBaMHU:  oObenMHEHue, nepecedyeHue. CBoilcTBa  omepauui  Hax
MHOXXECTBAMHU:  IIEPEMECTUTEIIBHOE,  COYETATENIbHOE,  PaCIpeIeIUuTeNbHOE,
BKJItoueHus. lcrnonp3oBaHne Trpauyeckoro NpPeACTaBICHUS MHOMKECTB IS
ONKCaHMs PEATbHBIX MPOLIECCOB U ABJICHHI, IPU PEILICHUHN 3a/1a4.

N3mepenne paccenBanus NaHHBIX. [[ucriepcrst M CTaHAAPTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

DneMeHTapHble COOBITHS CcilydailHOro onblta. CiydailHble COOBITHSL.
BepositHoct  coObiTuii.  OnbITBI €  PAaBHOBO3MOXKHBIMHM  3JIEMEHTAPHBIMU
coObITusiMu. Ciyuaiinbiil BEIOOp. CBSI3b MEXKIY MaJOBEPOATHBIMU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAyKe.

Hepeo. CBolicTBa JE€pEBbEB: EIMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHHE
BUCSYEH BEpIIMHBI, CBSI3b MEXKIY YMCIOM BEpHIMH W uucioM pédep. IlpaBuio
YMHOkeHUs. Pelenne 3a1ad ¢ noMomibio rpagoB.

[IpotuBononoxuele coObiTusA. Jluarpamma Diinepa. OObeAuHEHHE WU
nepeceyeHre  coObITHil. HecoBMecTHbie  coObiTus. DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHas BepOATHOCTh. IIpaBuino ymHoxeHus. HesaBucumble
coObiTus. PemeHne 3aady Ha HaXOXJACHHE BEPOSITHOCTEH C MOMOIIBIO JepeBa
CIIy4alHOT0 3KCIIEPUMEHTA, JUarpamMmm Duepa.

9 kJacc

[IpencraBienne JaHHBIX B BUAE Ta0Omui, AuarpamM, rpaduKoB,
WMHTEpIIpeTalus JaHHbIX. YTeHHE U MOCTPOeHUE TaOIuIl, 1uarpaMm, rpadukoB Mo
pEAIbHBIM JaHHBIM.

[TepectanoBku u pakropuan. CoueTaHus U YUCIIO cCOUeTaHUM. TpeyrobHUK
[Tackans. Pemenue 3a1au ¢ ucrnoiab30BaHUEM KOMOMHATOPHKHU.

['eomerpuyeckas BeposiTHOCTh. CilydailHbIl BBHIOOP TOYKU U3 (DUTYpPHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Yenex u Heypaya. Cepusi UCOBITAHUM 10 MEPBOrO ycCIexa.
Cepuss wucnbiTanuii bepHymmm. BeposiTHOcTH COOBITHII B CEpUM  UCTIBITAHUUN
bepnynm.

CnydailHag BelIMYMHA W pacnpeaciieHue BeposTHocTer. [Ipumepsl
MAaTEMATUYECKOTO OKUAAHUS KaK TEOPETUUYECKOTO CPEIHETO 3HAYCHUS BEJIMUUHBI.
MaremaTnyeckoe 0KMJAaHUE U JUCIIEPCHs CIIyYalHOM BEJIMYMHBI «YUCIIO YCIIEXOB
B CEpUM UCHBITAaHUN bepHyImm».

[TonsiTue o 3akoHe OoabpIIMX yncen. Mi3Mepenue BeposITHOCTEN ¢ TOMOIIBIO
yacToT. Posib 1 3HaueHHe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.



INTAHUPYEMBIE IPEIMETHBIE PE3YJIbTATbI OCBOEHU
PABOYEU ITPOI'PAMMBI KYPCA

(IO T'OAAM OBYYEHUA)

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «BeposiTHOCTh U CTaTUCTUKA B
/—9 KkIlaccax XapaKkTepu3yloTCs CIEIYIOUUMU YMEHUSIMHU.

7 KJace

* Uptare umHbOpMaIUIO, MPEACTABICHHYIO B TaOnmuIax, Ha JuarpaMmmax;
NpEeACTaBIATh JAaHHBIC B BUAE TaOJHIl, CTPOUTH AMArPaMMBbI (CTOIOMKOBBIC
(cTonbuatkie) U KpyroBbi€) IO MACCHBaM 3HAYEHUU.

* OnuceiBaTh W HMHTEPHPETUPOBATH  pEANbHbIE  YHCIOBBIE JIaHHBIC,
Mpe/ICTaBICHHbBIE B TA0IHIIAX, HA TUarpaMmax, rpagukax.

* lcmonp30BaTh A ONMHCAHMS JAHHBIX CTATUCTHUYECKHE XapaKTePUCTUKU:
cpenHee apupMeTudyeckoe, MeAMana, HauOoJIblIee U HAaUMEHbBIIIEE 3HAYEHUS,
pa3Max.

* Hmerp mnpencraBieHUME O CIy4alHOW W3MEHYMBOCTHM Ha MpUMEpax ILEH,
buszruecKux BEJINYMH, AHTPOIIOMETPUYECKUX JTaHHBIX; MMETh
IIPEJICTABJIECHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 KkJacc

* U3BnekaTh U mpeoOpa3oBbIBaTh MH(OpPMAIMIO, MPEICTABICHHYIO B BUJE
Ta0auI, auarpaMm, TpauKOB; MPEICTABIATh JaHHBIC B BHJC TaOJIHII,
auarpaMm, rpaukos.

* OnuchiBaTh JAaHHBIE C IMOMOIIBIO CTAaTUCTUUECKUX IOKa3aTele: CpeHUX
3HAUEHUW U Mep paccewBaHus (pa3max, JUCIEpCUsT W CTaHAAPTHOE
OTKJIOHEHUE).

» HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYCHUHW M YAaCTOTHI COOBITHH, B TOM YMCJIE
0 pe3yJbTaTaM U3MEPEHHU U HAOIIOICHUH.

* HaxoauTh BEpOSITHOCTU CIyYalWHBIX COOBITUH B OMBITAX, 3HASI BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B ONBITaX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMUA COOBITUSIMH.

* lcnonb30BaTh rpa@uvecKue MOJEIH: JEPEBO CIy4aHOTO JKCIEPUMEHTA,
JIarpaMmbl Ditiepa, YucaoBas mpsiMasi.

* OnepupoBaTh TOHSTHUSMH: MHOXXECTBO, ITOJIMHOKECTBO; BBIMOJHSITH
omepaluyu HaJ MHOXXECTBaMH: OO0BbEAWHEHHE, TEepeceUeHUe; MEPEUUCIsITh
3JIEMEHTHI MHOYKECTB; IPUMEHSITh CBOMCTBA MHOKECTB.

* lcnonb3oBaTh Tpaduueckoe MpefCTaBICHUE MHOXKECTB M CBS3EH MEXKTY
HHUMU JJIs1 OIIMCAHKS IPOLIECCOB U SIBJIEHUI, B TOM YHCIIE P PELICHUU 3a]1a4
U3 JIPyTUX YYEOHBIX IPEAMETOB U KypCOB.

9 kJacce

* JlI3BnekaTh M MpeoOpa3oBbIBaTh HMHPOPMAIUIO, TMPEJACTABICHHYIO B



pa3IUYHBIX UCTOYHUKAX B BHUJE TaONIull, AuarpamM, rpadukoB; MpeacTaBlIsATh
JaHHBIE B BUJE TaOIUL, AUarpamm, rpa)ukosB.

Pemate 3amaun OpraHM30BaHHBIM NIEPeOOpPOM BapHaHTOB, a TaKXe C
UCIIOJIb30BaHNEM KOMOHWHATOPHBIX MPABUI U METO/OB.

Hcnonp30BaTh ONMMCATENBHBIE XAPAKTEPUCTUKHA JJISI MAaCCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHUS.

Haxonuth 4acTOThI 3HAYEHHUI U 4aCTOThI COOBITHS, B TOM YHUCIIE MOJIb3YSCh
pe3ylbTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

HaxoauTh BEpOSTHOCTH CITydalHBIX COOBITUN B U3YYEHHBIX OMBITaX, B TOM
YHUCJIE€ B ONBITAX C PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHSIMHU, B
CEpUsSIX UCIIBITAHUM J0 IIEPBOT0 yCIexa, B CEPUAX UCIBITAHUN bepHyrum.
NmeTp mnpencraBiieHHE O CIyYalHOW BEIMYMHE W O PaCHpeleieHUn
BEPOSATHOCTEM.

NMeTh mnpeAcTaBieHHE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIy4YailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIINX
YuCceN B IPUPOJIE U OOILIECTBE.
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