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NOACHUTENbHAA 3ANMUCKA

OBLLIAA XAPAKTEPUCTUKA YHEBHOIO MPEAMETA « MATEMATUKA»

ITpumepHas pabouas mporpamMma II0 MaTeMaTuKe IJd obydaro-
muxca 5—9 KjgaccoB paspaboraHa Ha ocHoBe PemepajabHOTO TIO-
CyZlapCTBEHHOTO 00pas30BaTEeJIbHOTO CTAaHJapTa OCHOBHOTO OOIIEero
00pa3oBaHUs C YYETOM M COBPEMEHHBIX MUPOBBIX TpPebOBaHUIA,
OpeabABIAEMbIX K MaTeMaTUYeCKOMY O0pPa3s0BAHUIO, U TPAMUITUAI
poccuiickoro o6pas3oBaHusi, KOTOPbIe 00ECIIEYNBAIOT OBJIAIEHNE KJIIO-
YeBbIMU KOMIIETEHIIWIAMIM, COCTABJAIOINMNMNI OCHOBY OJId HEIIPEePBbIB-
HOT'0 00Pa30BaHUs U CAMOPA3BUTHUS, a TAKIKE I€JIOCTHOCTD OOIIEKYJIb-
TYPHOTO, IMYHOCTHOTO 1 TO3HABATEJIHHOTO PA3BUTUA 00yUIAIOIINXCA.
B pa6oueit mporpamMmme yuTeHBI UAeU U I0OJIOKeHUA KoHienmuu pas-
BUTHUSA MaTeMaTHUYeCKoro oopasosanus B Poccuiickoii @egepaiuu.

B smoxy nudposoii TpaHchopMmaliuu Bcex cep uesioBeUecKoi e-
ATEJbHOCTH HEBO3MOYKHO CTATh 00Pa30BaAHHBIM COBPEMEHHBIM UeJI0-
BeKOM 0Oe3 06a30BOIi MaTeMaTHYECKOI IIOATOTOBKH. YiKe B IIIKOJIE
MaTeMaTHuKa CJIIYXKHUT OIIOPHBIM IIpeAMETOM OJIAd N3YUYEeHUA CMEeHBIX
OUCIUILINH, a IIOCJe IMIKOJIBI PeaJlbHOM He00X0AMMOCTHIO CTAHOBUT-
cs HeIpepbIBHOE oOpasoBaHUe, UTO TpedyeT MOJTHOIeHHOT 6a30BOit
00111e00pa30BaTeJIbHOI IIOATOTOBKM, B TOM YHCJIe W MaTeMaTuye-
CKOIi. 9TO 00YCJIOBJIEHO Te€M, UTO B HAIM JHU PACTET YUMCJIO IIPO-
deccuii, cBA3AaHHBIX C HEIIOCPEACTBEHHBLIM IIPUMEHEHUEM MaTeMa-
TUKU: U B chepe 9KOHOMUKMU, U B OM3HECe, U B TEXHOJIOTUUECKUX
obJsiacTaX, 1 Aake B r'yMaHUTapHBIX cepax. Takum o6pasom, Kpyr
IMTKOJBHUKOB, IJIsI KOTOPBIX MaTeMaTUKa MOYKET CTaTh 3HAUYNMBIM
IpeaMeTOM, PaCIINPSIETC.

ITpakTHuecKas mOJEe3HOCTh MaTeMaTUKU OOYyCJIOBJIeHA TE€M, UTO
eé mpeaMeToM ABJIAITCA (QyHAAMEHTaJbHBIE CTPYKTYPHI HAIIEro
MUpa: IPOCTPAHCTBEHHBbIE (DOPMBI U KOJUUECTBEHHbIE OTHOIIEHUSI
OT MIPOCTEHINNX, YCBAUBAEMbBIX B HEIIOCPEACTBEHHOM OIIBITE, OO 0-
CTATOYHO CJIOKHBIX, HeO6XOZ[I/IMI:IX AJI PA3BUTHUA HAYYHBIX U IIPU-
KJIQAHBIX uaeii. besa KOHKPeTHBIX MaTeMaTUUYeCKUX 3SHAHUMN 3aTPy/I-
HEHO MOHVWMAaHWE NPUHIIUIIOB YCTPOMCTBA U UCIIOJb30BAHUA COBPE-
MEHHOUM TeXHUKHU, BOCIPUATHE U MHTEPIpeTanus pasHooOpasHOM
COIIMAJILHOI, 9KOHOMMUYECKO!, IMOJUTUUYEeCKON NH(popMaTuy, MaJIo-
s deKTUBHA MOBCeAHEBHAS IIPaKTUUECKasa NeATeJbHOCTh. KamKmo-
MYy YeJOBEKY B CBOEU JKM3HU NPUXOAUTCA BBIMOJHATH PACUYETHI U
COCTaBJIATh AJTOPUTMBI, HAXOAUTh U NMPUMEHATH (POPMYJbI, BJa-
IeTh IPAaKTUYECKUMU IPUEMaMU I'eOMETPUYECKNX U3MEPEHNH U 110~
CTPOeHUIi, YynuTaTh NHGPOPMAIINIO, IIPEACTABJIEHHYIO B BUAe TaOIUII,
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ouarpaMm u rpaKoB, JKUTDH B YCIOBUAX HEOIIPEAEJIEHHOCTH U I10-
HUMAaTh BEPOATHOCTHBIN XapaKTep CAYyUYAHHBIX COOBITUM.

OIHOBPEMEHHO C paclIupeHueM chep IPUMEeHeHUsS MaTeMaTUKU
B COBPEMEHHOM OOII[ecTBe BCE 0oJiee BAKHBIM CTAHOBUTCA MaTeMa-
TUYECKUH CTUJIb MBIIIJIEHUS, IPOABIAIOIIUACA B OIPEAeJEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce u3yueHus MaTeMaTUKHU B apce-
HaJI IPUEMOB U METOIOB MLIILJICHUS YeJIOBEKa €CTeCTBEHHBLIM 00-
pasoM BKJIOUAIOTCA MHAYKIIUA U AeIyKIIUs, 0000IeHrne U KOHKPe-
TU3AIUsI, aHAJIU3 U CUHTE3, KJIacCU(pUKAIUS U CHUCTEeMAaTU3AIIUSI,
abcTparupoBanue u aHajsorus. OO0BEKTHI MaTeMaTUYECKUX yMO3a-
KJIIOUEHUI, IPABUJIA UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUUYECKUX IIOCTPOEHUIi, CIIOCOOCTBYIOT BhIpAabOTKe yMeHUs: Gop-
MYyJUPOBaTh, 00OCHOBBIBATh U NOKA3BLIBATH CYKICHUS, TEM CAMBIM
pasBUBAIOT JIOTUYECKOE MBIILJIeHNE. Beayinasa posib IPUHAAJIEKUT
MarTeMaTuKe M B (DOPMUPOBAHUU AJTOPUTMUYECKOM KOMIIOHEHTBI
MBIIIJIEHUSA WU BOCIUTAHNN YMEHUH AeficTBOBATH 110 3aJaHHBIM aJi-
ropuTMaM, COBEPIIEHCTBOBATh M3BECTHBLIE M KOHCTPYMPOBATDL HO-
BbIe. B mporiecce pelreHus 3ajad — OCHOBOI yueOHOM JeATeJIbHO-
CTH HA YPOKAX MATEeMATHUKHN — PAasBUBAIOTCSA TAKYKe TBOPUYECKAsS U
OPUKJIATHAS CTOPOHBI MBIIIJICHU.

Ob0yuenne maTeMaTHKe JaéT BO3SMOYKHOCTb Pa3BUBATh Y 00yUaro-
IMIUXCSA TOYHYIO, PAIlMOHAJIBHYI0O 1 MH(POPMATUBHYIO pedb, YMEHUIE
oTOompaTh HanboJiee IMOAXOAAINNE A3bIKOBbIEe, CUMBOJINUYECKHUE, rpa-
(uuecKkue cpecTBa O/ BBIPAKEHUS CY)KIEHUI 1M HATJIAJHOTO MX
pencTaBJIeHUS.

Heo6xoanMbIM KOMIIOHEHTOM OOIeil KyJbTYPhl B COBPEMEHHOM
TOJIKOBAHUU SIBJISIETCSI OOIllee 3HAKOMCTBO C METONAMMU IIO3HAHUS
IeficTBUTEJIbHOCTH, IPEACTABII€HNE O IIpeIMeTe U MeTOAax MaTeMa-
TUKHU, UX OTJIUYUN OT METOLOB IPYTrUX €CTECTBEHHBIX U I'yMAaHUTAaP-
HBIX HAYK, 00 0COOEHHOCTAX IPUMEHEHUA MaTeMaTUKU IJIs pelle-
HUSI HAYYHBIX U IPUKJIATHBIX 3ama4. Takum o6pasom, MmaTemMaruye-
cKoe 00pasoBaHME BHOCHUT CBOII BKJan B (hopMumpoBaHmUe O0O0IEeH
KYJbTYPbI YeJIOBEKA.

WNsyuenne maTeMaTHUKU TaKKe CIIOCOOCTBYET 3CTETUUECKOMY BOC-
OUTAHUIO YeJIOBEKAa, IOHNMAHUIO KPACOTHI U U3AIIEeCTBA MaTeMAaTH!-
YECKHUX PACCYKIEeHUI, BOCIPUATUIO reOMeTPUUIeCKUX (hOpM, yCcBOE-
HUIO UIey CUMMETPUMH.

LETN U OCOBEHHOCTWN WU3YYEHWUA YYEBHOI0 NMPEAMETA
«MATEMATUKA». 5—9 KJ1ACCbI

HpI/IOpI/ITeTHI)IMI/I meJadamMun 06y‘{eHI/IH MaTeMaTHKe B 5—9 Kjgaccax
ABJIAIOTCA:
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= (hopMupOBaHUE IIEHTPATBLHBIX MaTeMaTUUYECKUX MMOHATUH (YHUCIO,

BeJIMUMHAa, TeoMeTpuUYecKada PUrypa, mepeMeHHas, BEPOSITHOCTD,

byHKIUA), 00eCIeUYnBAIOIIUX IIPEEMCTBEHHOCTh U II€PCIIEKTUB-

HOCTh MaTe€MaTHUUYECKOro 00pas3soBaHUA O0OYyUAIOIIIUXCS;

= IOZIBEIeHEe O0ydYaloIuXCcAd Ha AOCTYIIHOM AJA HHUX YPOBHE K

OCO3HAHUWIO B3aMMOCBA3W MaTeMaTUKU W OKPYIKAIOIero Mupa,

HNOHMMAaHNe MaTeMaTUKU KaK JacTU o0Iell KyJIbTYpPhl YejoBeye-

CTBa;

= pa3BUTHE MHTEJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00y-

YaOMIUXCs, ITO3HABATEIbHON AKTUBHOCTHU, HCCIEIOBATEIHCKUX

yMeHUil, KPUTUYHOCTU MBIILJIEHU, MHTEPeca K N3yJYeHUI0 MaTe-

MaTHUKU;

= (hopmMupoBanue (GYHKIMOHAJIBLHON MaTeMaTUYEeCKOH I'PaMOTHO-

CTH: YMEHUS PacIo3HaBaTh IPOABIEHUA MaTeMAaTUUYECKUX ITOHSI-

TUl, 00'bEKTOB U 3aKOHOMEPHOCTEHN B PeabHBIX ;KU3HEHHBIX CHU-

Tyanuax U OPU UBYUEHUU APYTUX YUeOHBIX ITPEeIMEeTOB, IPOsB-

JeHUusA 3aBUCHUMOCTE M 3aKOHOMEpPHOCTell, opMyIupoBaTh HUX

Ha A3bIKe MaTeMaTuKU W CO3JaBaTh MaTeMaTUdYecKue MOIesu,

OPUMEHATh OCBOEHHBIM MaTeMaTUYeCKUIl aniapaT AJd PereHuns

IPaKTUKO-OPUEHTUPOBAHHBIX 3a7au, MHTEPIIPEeTUPOBATh U Olle-

HUBATh MOJIyUYeHHbBIE Pe3yJIbTAThI.

OcHOBHBIE JIUHUHU COAEP:KaHUA Kypca MaTeMaTUKU B b—9 kjac-
cax: «Ywucisia 1 BuIUHCIEHUA», «Airedopa» («AnredpandyecKue BbI-
parkeHUuA», «YpaBHEHUA W HepPaBEHCTBa»), «PyHKIum», «I'eome-
Tpusa» («I'eomerpuueckme UIypbl U UX CBOWCTBa», «V3MepeHUe
TeOMEeTPUUYECKUX BeJINMUYUH»), «BepoATHOCTL U cratucTuka». [laH-
Hble JIMHUY Pa3BUBAIOTCs IIapajljieibHO, KayKIas B COOTBETCTBUU
Cc cOOCTBEHHOI JIOTUKOI, OHAKO He He3aBUCUMO OJHA OT APYIoii, a B
TECHOM KOHTaKTe U B3auMojeicTBuu. Kpome 9T0oro, ux o0bequHsaeT
JIOTUYECKas COCTABJIAIONIAA, TPAAUIIMOHHO IPUCYIAsa MaTeMaTuKe
¥ IIPOHUBBIBAIOIIASA BCe MaTeMaTUUeCKUe KyPChl U cofeprKaTeibHbIe
auanu. ChopmynupoBanHoe B @PemepaabHOM TOCYIapCTBEHHOM 00-
pasoBaTeJIbHOM CTaHAapTe OCHOBHOTO 00IITero oopasoBaHus TpeboBa-
HUEe «yMeTh OIePUPOBATh MTOHATUSIMU: OIIpeJeeHe, akCuoMa, Teo-
peMa, I0Ka3aTeJbCTBO; YMeHUe PACIo3HaBaTh UCTUHHBIE U JIOMKHbBIE
BBICKA3bIBAHUA, IIPUBOJAUTH IIPUMEPHLI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA U OTPUIAHUSA BBICKA3BIBAHUII» OTHOCUTCSA KO BCEM
Kypcam, a popMupoOBaHUEe JIOTUYECKUX YMEeHUI paclupenesaeTcs 1o
BCeM roZiaM OOydYeHHs Ha YPOBHE OCHOBHOIO O0IIero o0pasoBaHUS.

Cogep:xaHue o0pas3soBaHUsI, COOTBETCTBYIOIEEe IPeIMETHBIM pe-
3yabTaTaMm ocBoeHus IIpuMepHOH paboueli mporpaMMbl, paciupeze-
JEHHBIM IO TOJaM OOyUYeHUHs, CTPYKTYPUPOBAHO TaKUM 00pasom,
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uTOOBI KO BCEM OCHOBHBIM, HPUHIMOMAJLHBIM BOIPOCAM O0ydYaro-
mrecs oopaliaanch HeOJHOKPATHO, UYTOOBI OBJIAJleHIE MaTeMaTuue-
CKUMMU IOHATUAMU 1 HABBIKAMH OCYII[ECTBJIAJIOCH II0CIEOBATEILHO
¥ IOCTYIIATEJbHO, ¢ COOJIONeHNEeM MPUHIIUIA IPEEeMCTBEeHHOCTH, a
HOBBIE 3HAHUA BKJIOUYAJNCH B OOINYIO CHCTEMY MATEMATHUYECKUX
IpenCcTaBJIeHNN 00yUAIOIINXCsI, PACIINPSSI U YIJIy0Jisas e€, o0pasys
IPOYHBLIE MHOKECTBEHHBIE CBS3HU.

MECTO YYEBHOIO MPEAMETA «MATEMATUKA» B YYEBHOM NJIAHE

B coorBercTBUM ¢ PemepasibHBIM TOCYIapCTBEHHBLIM 00pasoBa-
TeJIbHBIM CTAHZAPTOM OCHOBHOTO OOII[ero o0pasoBaHUs MaTeMaTHUKa
ABJAETCA 0043aTEJILHBIM IIPEIMETOM Ha JaHHOM YPOBHE o0pasoBa-
Husg. B 5—9 kigaccax yueOHBIN mpenmer «MartemaTuKa» TPagUIILA-
OHHO M3yYaeTcA B pAMKAaX CJIeAYIONNX YueOHbIX KyPCOB: B 5—6 KJac-
cax — Kypca «Martematuka», B 7—9 Kjaaccax — KypcoB «Ajrebpa»
(BKJIIOUAS 5JIEMEHTHI CTATUCTUKY U TEOPUU BeposaTHocTeir) u «I'eo-
meTpusa». Hacrosdmieirn mporpaMMoii BBOAUTCS CAMOCTOATEIbHBIN
yueOHBIH Kypc « BepoATHOCTh M CTaTHUCTHKA>» .

Hacrosieii mnporpamMmoii IIpegycMaTpPUBaeTCs BbIJeJeHUe B
yuebHOM IIJIaHe Ha M3yUeHUe MaTeMaTHuKW B 5—6 Kiaccax 5 yueb-
HBIX YaCOB B HeJIeJII0 B TeUeHUe KasKJoro rojga ooyueHus, B 1—9 Kiac-
cax 6 yueGHBIX YaCOB B HeMIeJI0 B TeUeHUe Ka)KI0T0 roma o0yJeHusd,
Bcero 952 yueOHBIX uaca.

TemaTnueckoe IJIaHUPOBaHUE YUeOHBIX KYPCOB UM PEKOMEHIye-
Moe pacmpejeseHne yueOHOTO BPEeMEeHU AJIA U3YUYEeHUS OTHAeIbHBIX
TeM, OPeIJIOKeHHBbIe B HACTOAIINEH IporpamMMe, HAJO paccMaTpU-
BaThb KaK IPUMEPHbIe OPUEHTHUPHLI B IIOMOIIb COCTABUTEII0 aBTOP-
CKOI paboueil mporpaMMbI U IIPesKIe BCeTo yUuTeaio. ABTop pabo-
uell mporpaMMbl BIIPpaBe YBEJIUUYUTh UJAN YMEHBIIUTH MPEIJIOKeH-
HOEe YMCJIO YUeOHBIX YacOB Ha TeMY, YTOOBI yIJIyOuUThCA B TEMaTUKY,
0ojiee 3aMHTEPECOBABIINYIO0 YUYEHNKOB, WU HAIIPABUTH YCUJIUS Ha
mpeomoJieHVe 3aTpyaHeHU#. [JomycTMMO TakKKe JIOKAJIbHOE IIepe-
pacipenesieHre U IIePEeCTAHOBKA 9JIEMEHTOB COAEpP:KaHUS BHYTPU
IaHHOTO KJjiacca. KosmuecTBO IPOBEPOUHBIX PAOOT (TeMaTuUeCKUi
¥ UTOTOBBLIN KOHTPOJIb KAaUueCTBa YCBOEHUS yU4eOHOTO MaTepuasia) u
UX TUI (CAMOCTOATEJbHBIE I KOHTPOJbHBIE PA6OTHI, TECTHI) OCTAIOT-
cd Ha ycMoTpeHue yuureid. Tak:Ke yunuTe b BIPaBe YBeIUUUTD NN
YMEHBIITUTL YUCJIO YUeOHBIX YaCcOB, OTBEIEHHBIX B IIpuMepHOIi pa-
Ooueli mporpamMe Ha 0000IIleHHe, IMOBTOPEHUE, CHUCTeMAaTH3aIlIIo
3HAHUN 00yUaroIuXcsa. EANHCTBEHHBIM, HO IPUHIITUOINAIBLHO BasK-
HBIM KpPHUTepUeM, SBJSeTCS JOCTUKeHUe Pe3yJIbTaTOB 00ydYeHUsd,
YKas3aHHBIX B HACTOAIIEH mporpaMMme.
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NJNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
VYEBHOI0 NPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLIEr0 ObPA30BAHUA

OcBoenne yueOHOro peamera « MaremMaTuka» JOJKHO obecrieun-
BaTh JOCTHKeHNEe Ha YPOBHE OCHOBHOT'O OOIIero o0pasoBaHusA cJje-
OYIOIIUX JUUYHOCTHBIX, METAIPeJMEeTHBIX 1 IIPeIMEeTHBIX 00pasoBa-
TEJIbHBIX PE3YJIbTATOB:

JINYHOCTHbIE PE3V/IbTATbI

JInuHOCTHBIE PE3yJIbTAThl OCBOEHUSA IPOTPaMMbI yUeOHOTO TIpe-
meTa «MaTeMaTHuKa» XapaKTepU3YIOTC:

nanMOTW-IECKOE BOoCnuUTaHue:

TposIBJIEHWEeM MHTepeca K MPOILJIOMY W HACTOAIIEeMY POCCUHICKOH
MaTeMaTUKW, IeHHOCTHBIM OTHOIIIEHNEeM K JOCTHKEHUSIM POCCHUIi-
CKMX MAaTeMaTUKOB U POCCUMCKON MaTeMaTUUYECKON IMIKOJIbI, K WC-
TOJB30BAHUIO 9TUX JOCTHKEHUN B APYTUX HayKax U IMPUKJIATHBIX
cepax.

[paxxpaHcKkoe M AyXOBHO-HPAaBCTBEHHOE BOCNUTaHUeE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00A3aHHOCTEN TpaskIaHUHA U pea-
JAU3aIUU ero IIpaB, IpeJcTaBJIeHHeM O MaTeMaTHUYeCKUX OCHOBaX
(GYHKIITMOHUPOBAHUA PA3JIUYHBIX CTPYKTYD, ABJIEHUI, TPOIEAYP
rpasKkJaHCKOro o0IecTBa (BBIOOPHI, OIIPOCHI U IIP.); TOTOBHOCTHIO K
00CY'KIeHUIO 3TUYECKUX IIPO0JIeM, CBA3AaHHBIX C HPAKTUUYECKUM
OpuMeHeHUeM JOCTUKEeHUH HaYKU, OCOBHAHNEM BasKHOCTU MOPAaJIb-
HO-3TUYECKUX TPUHIIUIOB B AEATEJIbHOCTH YUEHOTO.

prJJ,OBOE BOoCnuTaHue:

YCTAHOBKOM Ha aKTHUBHOE YUacTHe B PeIlleHnN MTPaKTUUEeCKUX 3a-
Iady MaTeMaTUUYeCKOl HallpaBJIeHHOCTH, OCOSHAHNEM BaKHOCTHU Ma-
TEMaTUYEeCKOTO OOpas3sOBaHUWA Ha MPOTAKEHUM BCeH JKW3HU OJIA
yCIIeNTHOH mpodeccuoHaIbHON AeATeIbHOCTU U PA3BUTHUEM HEO0XO0-
OUMBIX YMEHUI; 0OCOBHAHHBIM BLIOOPOM U ITOCTPOEHUEM WHIUBUILY-
aJILHOUM TPAeKTOPUU 00PA30BAHUA U JKU3HEHHBIX IIJIAHOB C YUETOM
JUYHBIX UHTEPECOB U OOIMEeCTBEHHBIX MOTPEOHOCTE.

JcTeTMyecKoe BOCNUTaHUE:

CIIOCOOHOCTHIO K 9MOI[MOHAJIBHOMY W 9CTETUUYECKOMY BOCIPHUS-
TUI0 MaTeMaTUUYeCKuX O0BEeKTOB, 3ajau, PeIlleHU, pacCyKIeHu’i;
YMEHUI0 BUETh MaTeMaTUUeCcKre 3aKOHOMEDHOCTH B MCKYCCTBe.
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U,eHHOCTM HAaY4YHOro no3HaHuaA:

opueHTaIel B MesATeJbHOCTH Ha COBPEeMEHHYIO CHUCTEeMYy Hayd-
HBIX IIPEACTaBJIEeHUIN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS Ue-
JIOBEeKa, MPUPOALI 1 00IecTBa, MIOHMMAHUEeM MaTeMaTHUYeCKOM Ha-
VKU KaK c(epbl YeJIOBeUECKOU esaTeIbHOCTU, STAIlOB €€ Pa3BUTUSA
¥ 3HAYMMOCTHU [JIS PA3BUTHUA MUBUINU3AINN; OBJIAJAEHUEM A3BIKOM
MaTeMaTUKN U MaTeMaTUUYeCKO! KyJbTYpPoil KaK CpeACcTBOM II03HA-
HUSA MUPA; OBJAaJeHUeM IIPOCTEHIINMU HABBIKAMU HCCJIEI0BATEb-
CKOH esTeIbHOCTH.

Ousnyeckoe BocnuTaHue, (GOpMUPOBAHME KYNbTYPbl 3A0POBbA U 3MOLMO-
HanbHOro G6narononyyus:

TOTOBHOCTBHIO IPUMEHATH MaTeMaTHUYecKle 3HaHUA B MHTepecax
CBOEro 3/I0POBbs, BeleHNUs 3J0POBOT0 00pasa KM3HU (30pOBOe IIU-
TaHue, cOaJIaHCUPOBAHHBIN PEKUM 3aHATUIN U OTABIXA, PETyIApHAT
dusmueckad aKTUBHOCTH); C(OPMUPOBAHHOCTHIO HABBIKA PedIeK-
cuu, NPU3HAHUEM CBOETO IIpaBa HA OIIMOKY M TAaKOTO Ke IIpaBa
APYToro 4esJoBeKa.

JKonoruyeckoe BoCnuTaHue:

opueHTanuell Ha MIPUMeHEeHNe MaTeMaTuYeCKUX 3HAHUMN IJIA pe-
IIeHuA 3a7ad B 00JIaCTH COXPAaHHOCTU OKPYIKAIOIEe cpeabl, MIaH!-
POBaHUSA TOCTYIIKOB U OIEHKU MX BO3MOMKHBIX TIOCJEACTBUMN OJIA
OKPYJKaIoIlell cpeabl; OCOSHAHUEM IJI00aJIHLHOTO XapaKTepa 9KO0JI0-
TUYECKUX MPOOJIEM U MyTel mX perreHunsd.

JInuHoCTHBIE pe3ynbTaThl, 06ECI'IE‘IVIBaIOLI.I,VIE agantauuio 06yt|a|ou4eroca K U3-
MeHAWNMca ycnoBuam COLMANBHOW K anpop,Hoﬁ cpepbl:

TOTOBHOCTBHIO K MEHMCTBUSM B YCJIOBHUSAX HEONPENeJIEHHOCTU, I10-
BBIIIIEHUIO YPOBHSA CBOEIl KOMIETEHTHOCTU Uepes3 MPAKTUUECKYIO
IesITeJIbHOCTD, B TOM YKCJI€ YMEHUE YUUThCA Y APYTUX JIoHael, Ipu-
obpeTaTh B COBMECTHOI NeATelIbHOCTH HOBbIe 3HAHWSA, HABBIKU U
KOMIIETEHIIUY U3 ONbITA IPYTHUX;

HEeOoOXOAUMOCTHIO B (DOPMUPOBAHNY HOBBIX 3HAHUI, B TOM UICJIE
dopmysIupoBaTh WU, IOHATUSI, 'MIOTE3bI 00 00BEKTAaX U sIBJIE-
HUAX, B TOM YHCJIe pPaHee He M3BECTHBLIX, OCO3HABATh Ae(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTeIl, ILNIAaHNPOBATh CBOE pas-
BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYI0 CHUTYAI[UI0, BOCIIPUHU-
MaTh CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPEOYIOIINIT KOHTPMED,
KOPPEKTHUPOBATL IIPUHHMAaEMbIe PEIIeHus U AeHCcTBUs, (PopMyJIu-
poBaTh 1 OIEeHUBATHL PUCKU U MOCIENCTBUA, (DOPMHUPOBATDH OIIBIT.
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METANPEAMETHbIE PE3YJIbTATbI

Meranpenmersbie pe3yJbTATHI OCBOEHUSA IIPOrPaMMbI yueOHOTO
npenmera «MaTteMaTuKa» XapaKTepU3YIOTCS OBJIAJIEHUEM YHUGBep-
CANbHLIMU NO3HAEAMENbHBLMU 0elicMmEUAMU, YHUEEPCANLbHLLMU
KOMMYHUKAMUEHBLMU 0elicmMEUAMU U YHUBEPCALbHbLMU pe2y-
AAMUBHBIMU OelicmeuaMU.

1) YrueepcaavHble no3nasamenvHhvle Oeiicmeus obecnewusa-
om ¢gopmupogarue 6a308bLx KOZHUMUBHbLX NPOUECCO8 00yuialo-
wuxcs (oceoerue menmodo6 NOZHAHUSL OKPYHAOULez0 MUpa; npu-
MEeHeHUe J0ZUYUeCKUX, UCCLed08amenbCKUX onepavuil, YymeHuil
pabomamb ¢ uH@opmayueil).

ba3oBble nornyeckue pencTemna:

BBIABJISATDH U XapaKTePHU30BaTh CYII[eCTBeHHbIE IIPU3HaKU MaTeMa-
TUYECKUX O0BEKTOB, MOHATHNA, OTHOIIEHUN MEMXKIAY IMOHATUIMIU;
GopMyaIHMpPOBaATh OIpeAeJeHns IMOHSATHI; yCTaHABJIMWBATDL CyIIle-
CTBEHHBIN IIPU3HAK KJacCu(PpUKAIINN, OCHOBAHUS OJI 0000IIeHN I
U CpaBHEHUs, KPUTEPUU IIPOBOAUMOTO aHAJIN3a;
BOCHPUHUMATD, (POPMYJINPOBATH U MIPEOOPA3OBLIBATD CY K ISHUS:
yTBEpAUTEJIbHbIE U OTPUIlATEJbHbIE, e IUHUYHbIE, YaCTHBIE U 00-
miue; yCJIOBHBIE;

BBISIBJISATH MaTeMaTHYecKle 3aKOHOMEPHOCTU, B3AMMOCBSA3U U IIPO-
TUBOpeUnsa B (DAKTaX, HAHHBIX, HAOJNIOJEHUSAX U YTBEPKICHUSX;
mpeajgaraTh KPUTEPUHU IJA BHIABICHNUA 3aKOHOMEPHOCTEeN 1 mpo-
THUBOPEUUIL;

JleJiaTh BBIBOJBI C MCIOJIB30BAHIEM 3aKOHOB JIOTUKU, AEAYKTUBHBIX
U UHIYKTUBHBIX YMOSAKJIIOUEHUN, YMO3AKJIIIOUEHUA 10 aHAJIOTUN;
pasbuparh foKa3aTeJIbCTBA MATEMATUUECKUX YTBePKIeHUH (TIps-
MbI€ X OT IIPOTHUBHOIO), IIPOBOAUTEL CAMOCTOSITEILHO HECJIOMKHBIE
IoKasaTeJbCTBA MaTeMAaTHUUYeCKHUX (PAKTOB, BBICTPAmMBATL apry-
MEHTAI[AIO0, IPUBOAUTEL IIPUMEPhl U KOHTPIIPUMEPHbI; 000CHOBBI-
BaTh COOCTBEHHBIE PACCYKIACHUI;

BBIOMpPATL CIIOCOO pelleHuA ydueOHOW 3amaum (CcpaBHUBATHL He-
CKOJILKO BAPUAHTOB pPEIlleHU s, BHIONPATh HanboJIee IIOAX O AI I
C Y4€TOM CaMOCTOSITE€IbHO BBIJEJIEHHLIX KPUTEPUER).

ba3oBble uccnegoBaTenbckue pencTBUA:

= ICII0JIB30BATh BOIIPOCHI KaK MCCJIeN0BATEIbCKUIl MHCTPYMEHT I10-
3HaHUA; (popMySIHPOBATH BOOPOCHI, (DUKCUPYIOIINE ITPOTUBOPE-
yue, IpobJeMy, CAMOCTOSATEJbHO YCTAHABJINBATD UCKOMOE 1 JaH-
HOE, ()OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO O3UITUIO,
MHeEHUe;
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HPOBOAUTH IO CAMOCTOSTEJNHLHO COCTABJIEHHOMY ILJIAHY HECJIOMK-
HBIHA 9KCIIEPUMEHT, He0OJIbIIIOe MCCIeN0BAHNE I0 YCTAHOBIECHUIO
0COOEHHOCTEH MaTeMaTUYeCKOro 00'beKTa, 3aBUCUMOCTEN 00beK-
TOB MeXAY CO0O0Ii;

CaMOCTOATEJbHO (POPMYJIMPOBATHL O0OOIIEHUSI U BBIBOABI II0 pe-
3yJabTaTaM IIPOBEAEHHOrO HAOJIIOMAEHUS, MCCJIEeTOBAHUS, OIEHU-
BaTh JOCTOBEPHOCTD IIOJYUYEHHBIX PE3yJILbTaTOB, BEIBOJAOB 11 0000-
eHUN;

IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOIlecca, a TaKiyKe BbI-
ABUTATHh IIPEAIIOJOMKEeHHA O €eI'0O Pa3BUTHUN B HOBBIX YCJIOBHUAX.

Pa6ota ¢ uHdopmaumeii:

BBISABJISTHL HEJOCTATOUHOCTDL 1 N30BITOUHOCTD MH(MOPMAIIU, JaH-
HBIX, HEOOXOAUMMBIX IJIsI PEIleHus 3aJaui;

BLIOMpATH, aHAJIN3UPOBATh, CHICTEMATU3UPOBAThE U MHTEPIIPETU-
poBaTh HHPOPMAIIUIO PA3JINYHBIX BUAOB U (hOPM IIpeqCTaBICHNT;
BLIOMpPATL POPMY IIpeAcTaBICHUS MHQOOPMAIUU U UJLJIFOCTPUPO-
BaTh pelllaeMble 3aJadyMd cXeMaMu, AuarpaMMaMu, UHOH rpadu-
KOI M UX KOMOMHAIIUSAMU;

OIleHUBATh HAAEKHOCTL WHMOPMAINU II0 KPUTEPUIM, IIPEmJIo-
KeHHBIM YUHTeJeM WUJIN CPOPMYIUPOBAHHBIM CAMOCTOSTEJIBHO.

2) YrueepcanvHble KomMmyHUKamuéHhbvle deiicmeus obecneydu-

eamm c@opmuposannocmb COUUAJIbHbLX HABbLKO8 o6y1¢arou4uxca.
06uieHue:

BOCOPUHUMATh U (POPMYJIHUPOBATH CYKAEHUSA B COOTBETCTBUU C
YCJIOBUAMU U IEJIMU OOIEeHUA; SICHO, TOUYHO, 'PAMOTHO BbIpa-
JKaTh CBOIO TOUKY 3P€HUA B YCTHBIX U IIMCbMEHHBIX TEKCTAaX, Ha-
BaTh HOSCHEHUWSA IO XOAY PeIleHusd 3aJaur, KOMMEHTHPOBATDH
HOJIyUeHHBIN pe3yJIbTaT;

B XoZle oOCYKIeHUA 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCy KIaae-
MO TeMbI, IPO0JIeMbI, pelllaeMoii 3aJaun, BHICKasbIBaTh HIEU,
HalleJIeHHbIe Ha MOWCK PeIeHUsI; COIOCTABIATL CBOU CYKIEHU I
C CY:KACHUAMU IPYTUX YIACTHUKOB AUajiora, O0OHAPYKUBaTh pas-
JUYNEe U CXOJICTBO IO3UINI; B KOPPEKTHOHN (hopme (POpMYyIHUPO-
BaTh PasHOTJIACHUS, CBOU BO3PAKEeHU;

IpPeICTaBIATh Pe3yabTAThI PelleHus 3aJaull, SKCIIepuMeHTa, HC-
cJIeJIOBaHU’s, IIPOEKTAa; CAMOCTOSTEILHO BBIOMPATL (DOPMAT BBICTY-
IJIEHUWS ¢ YYETOM 3aa4 IIPe3eHTaIllnl 1 0COOeHHOCTel ayITUTOPUN.

CoTpygHuyecTBo:

12

HMOHUMATh U HCHIOJIb30BATh IIPEUMYINeCTBA KOMAaHIHON W WHIU-
BUAYAJbHOI PabOThl HPU PeIleHUr YUYeOHBIX MaTeMaTUUYeCKHX
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3aJa4; IPUHUMATH IleJb COBMECTHOHN NeATeJbHOCTH, ILIaHWPO-
BaTh OPraHMW3AaIlI0 COBMECTHOI paboThl, paCIpemesaTh BUAbI pa-
60T, ZOTOBAPUBATHLCA, OOCYKAATEH IPOIECC U Pe3yJabTaT PabOTHI;
0000111aTh MHEHUS HECKOJIbKUX JIIOLEM;

Y4acTBOBATH B I'PYMNIIOBLIX (hopMax paboThel (00CYyKaeHnA, OOMeH
MHEHUAMM, MO3I'OBbI€ IIITYPMBbI 1 ;[p.); BBITIOJIHATH CBOIO YacCThb
paboThl ¥ KOOPAUHUPOBATL CBOU AEMCTBUA C APYIMMHU UJeHAMU
KOMAaH/bI; OIleHNBATh KAYEeCTBO CBOEr'0 BKJIAAa B OOIMUHA IIPOAYKT
0 KpuTepusM, chOpMYyJIHNPOBAHHBLIM YUYACTHUKAMMI B3aWMOLeii-
CTBUA.

3) YHueepcanvHbie pezyasamueHnble delicmeus obecneiusarm
GpopMuposanue CMbLCAOBLLX YCMAHOBOK U HCUIHEHHLLX HABbLKOS
AULHOCMU.

CamoopraHmauMﬂ:

= CAMOCTOSATEJIBHO COCTABJATHL IJIAH, AJITOPUTM DPEIIeHUs 3aaduu
(nu ero yacTh), BLIOMPATH CIIOCO0 PEIIeHUs C YUETOM UMEIOIIUX -
Cs PecypcoB U COOCTBEHHBIX BO3SMOYKHOCTEI, apTryMEeHTUPOBATDH U
KOPPEeKTUPOBATh BAPUAHTHI PEIIeHNN ¢ YUIETOM HOBOU mHMOpMa-
[UN.

CamMOKOHTpONb:

= BJIaJIeTh cIocob0aMu CaMOIIPOBEPKM, CAMOKOHTPOJIA IIpollecca u
pesyJbTaTa pelleHns MaTeMaTHUYeCcKOi 3agaun;

= IPeABUAETh TPYAHOCTU, KOTOPhIe MOTYT BOSHUKHYTH IPHU pellre-
HUMU 3aJauYl, BHOCUTH KOPPEKTUBHLI B AEATEIHLHOCTHL HA OCHOBE
HOBBIX 00CTOATEIHCTB, HANMAEHHBIX OITUOOK, BHIABICHHBIX TPYI-
HOCTel;

= OIIEHUBATh COOTBETCTBUE pe3yJbTaTa MeATeJbHOCTH MOCTaBJIEH-
HOM IeJii U YCJAOBUAM, OOBSACHATL IPUUYUHBI JOCTUMKEHUSA MJIN
HeIOCTUKEeHU IeJid, HaXOIUTh OIMUOKY, JaBaTh OIIEHKY IPUO0-
PeTéHHOMY OMBITY.

NPEAMETHBIE PE3YJIbTATbHI

IIpegmerHble pe3yabTaThbl OocBoeHUA IIpuMepHO# paboueit mpo-
rpaMMBbI IO MaTeMaTUKe MPeACTaBJIeHbI 110 ToJaM OOYUYeHUs B cJje-
OYIOIIUX pasfesax IPOorpaMMbI B paMKaX OT/JeJbHBIX KYPCOB: B
5—6 xkaaccax — Kypca «MaremaTuka», B 7—9 KjJaccax — KypcoB
«Agnrebpa», «I'eomerpusa», « BepoATHOCTL U CTATHUCTUKA» .

PasBurue oruvecKux MmpeAcTaBIeHUIl 1 HABLIKOB JIOTUYECKOTO
MBIIIIJIEHUS OCYIIECTBIAETCA HA MIPOTAKEHUN BCEX JIeT 00yUeHUA B
OCHOBHOI IITKOJIE B paMKaX BCeX Ha3BaHHBIX KypcoB. IIpenmosara-
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€TCsl, YTO BBIITYCKHUK OCHOBHOM ITKOJIBI CMOMKET CTPOUTEH BHICKA3BI-
BaHUSA U OTPHUIAHHNS BBICKA3BIBAHUI, PaCIIO3HABATH MCTHUHHBIE U
JIO’KHBbI€ BBICKA3bIBAHUA, IPUBOAUTL MPUMEPHI U KOHTPIPUMEPHI,
OBJIaJleeT TIOHATUAMU: OIpenesieHre, akcuoMa, TeopeMa, moKasa-
TeJIbCTBO — UM HAYUYUTCHA MCIOJb30BATH UX IIPU BBHIMOJHEHUU yued-
HBIX 1 BHEYUYeOHBIX 3aJad.
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NMPUMEPHAA PABOYAA NPOrPAMMA YYEBHOTO KYPCA
«MATEMATUKA». 5—6 KJIIACCbI

LETN U3YYEHUA YYEBHOIO KYPCA

IIpuopureTHbIMU IeJAAMU OOyUeHNA MaTeMaTuke B 5—6 Kjiaccax
ABJIAIOTC:
= IPOJOJIMKeHre (DOPMUPOBAHUS OCHOBHBIX MAaTEMATUUYECKUX ITOH -
Tu# (Uuca0, BeIuunHa, TeoMeTpuuecKkas (purypa), obecmeunBaio-
IMUX IPEeMCTBEHHOCTD U MePCIEeKTUBHOCTh MATEMATHUUECKOTO 00-
pasoBaHUA 00YUAIOIITUXC;
PasBUTHE MHTEJIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN 00y-
YAIOINXCs, MO3HABATEJIHLHOM aKTUBHOCTHU, HCCJIEOBATEIBCKUX
yMeHUil, nHTepeca K M3yUeHUI0 MaTeMaTUKU;
noABeleHNe OOYYAIIUXCsA Ha AOCTYIIHOM MJid HUX YPOBHE K
OCO3HAHUIO B3AUMOCBSI3M MATEMATUKU U OKPYIKaIoI[ero Mupa;
dopmMupoBaHre (PYHKIMOHAJIBLHON MaTeMaTHYeCKON TI'PaMOTHO-
CTH: YMEHUSI paclio3HaBaTh MaTeMaTHUYeCKue O0beKThI B pPealib-
HBIX KUSHEHHBIX CUTyaIlUAX, IIPUMEHSITH OCBOEHHBIE YMEHMUS
[LJIsI PEIleHusI MPaKTUKO-OPUEeHTUPOBAHHBIX 3a/1au, UHTEPIPETH-
poBaTh TOJyUeHHBIE Pe3yJbTAThI M OIEHUWBATHL MX HaA COOTBET-
CTBUE IPAKTUUECKON CUTyaI[Uu.

OcHOBHBIE JUHUU COAEPKAaHUA Kypca MaTeMaTuku B 5—6 Kjac-
cax — apudMeTHuUecKas U reoMeTpUUIecKas, KOTOpbIe Pa3BUBAIOTCS
mapaJijieIbHO, KaKJas B COOTBETCTBUHU C COOCTBEHHOM JIOTUKOI,
OMHaKo, He He3aBUCHUMO OAHA OT APYroii, a B TECHOM KOHTaKTe U
B3aumojelicTBuu. TakiKe B Kypce IMPOUCXOAUT 3HAKOMCTBO C dJe-
MeHTaMu aJire0phbl M ONMMCATEJIbHOM CTATUCTUKUI.

WNsyuenue apudmeTnuecKoro Marepuajga HAaUYUMHAETCS CO CHUCTE-
MaTH3aIllu W Pa3BUTUA 3HAHUM O HATYPaJbHBIX YHCJIAX, IIOJIY-
YEeHHBIX B HaYaJbHOH IIKoje. IIpu aTOM cOBepIIIeHCTBOBAHUE BBI-
YUCAUTENbHON TeXHUKUW U (POPMUPOBAHNE HOBBIX TEOPETHUUECKUX
3HAHUM coueTaeTCs C PA3BUTHUEM BBIUUCIUTENBLHON KYJbBTYPHI, B
YACTHOCTH C O0OYUEHHEeM IIPOCTEeHUINNM IIPpUEMaM IPUKUIKY U OIeH-
KU pe3yJabTaTOB BbIUuMcIeHull. VdyueHre HATyPaIbHbBIX YKUCEJ IIPO-
moJkaeTcsa B 6 Kjlacce 3HAKOMCTBOM C HAYAJBHBIMU HTOHATUIMU
TEOPUU IEJIUMOCTH.

Jpyroit KpyIIHbBIHA OJI0K B cCOmeprKaHUU apu(PpMeTUIeCKON JUHUT —
910 Apobu. Hauano nsdyuyeHuss OObIKHOBEHHBIX U HECATHUUYHBIX IPO-
Oeii oTHeCeHO K 5 KJjaccy. OTO HepBbINl STall B OCBOEHUU ApPoOeii,
KOr[a IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJESIMU, ITOHATUAMU
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Tembl. IIpu sTOM paccMoTpeHne O0ObIKHOBEHHBIX APO0OEi B IIOJIHOM
00 bEMeE TIPeAIIecTBYeT U3YUEHUIO JeCATUYHBIX AP00eii, UTo Iieaeco-
00pasHo C TOUKU 3PEHHUSA JOTUKU M3J0YKEHNs UMNCIOBON JUHUU,
KOTr[a IIpaBuja AeHCTBUH C JeCATUUYHBIMU APOOAMHE MOYXKHO 000CHO-
BaTh YyiKe€ WM3BECTHBIMHU aJTOPUTMAaMU BBIIIOJHEHUA AeWCTBUMA C
OOBIKHOBEHHBIMHU APO0AMIM. SHAKOMCTBO C AeCATUUYHBIMU IPOOIMU
PACHIMPUT BO3MOXKHOCTH [IJIA IOHMMAHUSA OOyUAIOIUMUCS IIPU-
KJIaJHOTO IPUMEHEeHUA HOBOHW 3aNMCU IPU U3YUEHUU APYTUX IIPel-
METOB U IIPU IIPAKTUUYECKOM HCHOJb30oBaHuu. K 6 Kjiaccy OoTHecEH
BTOPOI dTall B U3yUYeHUU APOOeii, I'Zle IPOUCXOAUT COBEPIIEHCTBO-
BaHNe HAaBBIKOB CpaBHEHUSA W IIpeobpasoBaHusA ApoOeii, ocBoeHUe
HOBBIX BBIUUCJIUTEIbHBIX AJTOPUTMOB, OTTAUYMBAHUE TeXHUKU BbI-
YHUCJIEeHUMN, B TOM YHCJIEe 3HAUEHUHN BBIPAKEHUN, COAEepIKalluX U
OOBLIKHOBEHHBIE, U1 JeCATUUYHLIE JPO0OM, YCTAHOBJIEHIIE CBSI3EM MEK-
Iy HUMM, PACCMOTPEeHNe IPUEMOB pellleHns 3agad Ha apoou. B Ha-
yajie 6 KJjiacca IIPOMCXOAUT 3HAKOMCTBO C MOHATHUEM ITPOIIEHTA.

Oco0eHHOCTHIO N3YUEHUSA IIOJOKUTEIbHBIX 1 OTPUIIATEIBHBIX UN-
CeJI IBJISETCS TO, YTO OHU TaKsKe MOTYT PACCMATPUBATHCA B HECKOJIb-
Ko aTanoB. B 6 Kjacce B HauaJjie usydyeHusA TeMbl «Iloto:KuTenbHbIE
U OTpHUIlaTeJbHbIE YHCJa» BhIAeJaAeTCcA moaTemMa «lleabie uncaa», B
pPaMKax KOTOPOU 3HAKOMCTBO C OTPHUIIATEJIbHBIMU YHCJIAMU U Jeii-
CTBUAMU C MOJOKUTEIbHBIMYU 1 OTPUIATEIbHBIMHY YNCJIAMU IIPOYIC-
XOJHUT Ha OCHOBE COMEPIKaTeIbHOT0 MOAX0Aa. ITO MMO3BOJIAET Ha [0-
CTYITHOM ypPOBHE ITOBHAKOMUTH yUAIUXCA MPAKTUUECKU CO BCEMU
OCHOBHBIMMU IIOHATUAMHU T€MbI, B TOM YHCJe U C IPpaBUJIaMU 3HAKOB
Ip¥W BBINOJHEHUU apudMeTUUeCKmX AerictBuit. MIsyueHme pamnumo-
HaJIbHBIX UHCEJ Ha 9TOM HEe 3aKOHUHNTCSI, a OyJaeT IIPOJO0JKEeHO B
Kypce aarebpbl 7 KJjiacca, UTO CTAHET CJIEAVIOIINM IPOXOJOM BCEX
OPUHIIUINAJIBHBIX BOIPOCOB, TEM CAaMbIM paslejieHre TPYIHOCTeH
obJierdyaeT BOCIIpUATHE MAaTepUasia, a pacupefesieHre BO BpeMeHU
CIIOCOOCTBYET IIPOYHOCTH IIPUOOpPETAeMbIX HABBIKOB.

ITpu obyueHUM peITeHUI0 TeKCTOBBIX 3aJa4u B 5—6 Kjaccax uc-
HOJB3YIOTCA apu(MeTUUeCKue IIPUEMBI pelleHusA. TeKCTOBBIEe
3aavum, pelaeMble IIPU OTPAOOTKE BBIUUCIUTEIbHBIX HABBIKOB B
5—6 KJaccax, paccMATPUBAIOTCA 3aJauyd CJEIYIOIN[NX BUIOB:
3aavn Ha OBUMKEHUE, HAa YaCTHU, Ha MOKYIIKU, HA PaboTy U IIPOU3-
BOJUTEJNIbHOCTb, HA MPOIEHThI, HA OTHOIIEHUA W mpomopruu. Kpo-
Me TOro, o0ydJarIirecsa 3HAKOMATCA C MIPpUEMaMHU PelieHusa 3agau
mepebopoM BO3MOJKHBIX BApHUAHTOB, ydyaTcsa padoTaTh ¢ mHGoOpMAa-
nueii, IpeacTaBIeHHON B (popMe TAOJIUIT MJIKM AUATPAMM.

B IIpumepHoii paboueii mporpamMme IIpegycMOTPeHo (popMUpoBa-
HIEe IIPOIIeJeBTHUYECKUX ajredpanuecKMX IMIpeAcTaBjeHuil. Byksa
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KaK CIMBOJI HEKOTOPOTI'O YHCJIa B 3aBUCUMOCTH OT MaTeMaTUIECKOTO
KOHTEKCTAa BBOJAUTCSA IMOCTEeIIeHHO. ByKBeHHas CUMBOJIMKA IITUPOKO
HWCIIOJIb3yeTCsA MPesKAe BCero AJIA 3alKCHU OOIUX YTBEP:KICHUN U
IPemJIOKeHU, (DOPMYJ, B YACTHOCTU OJIS BBIUMCJIEHUS IeOMEeTPU-
YeCKUX BEJIWYNH, B KAUEeCTBE «3aMECTUTEeJISA» UHCJIa.

B xkypce «MaremaTukmu» 5—6 KjaccoB IpeAcTaBIeHa HATJIALHAS
reoMeTpus, HaIlIpaBJeHHas Ha pPas3BUTHE OOPasHOTO MBIIILJIEHUSd,
IPOCTPAHCTBEHHOTO BOOOPAYKEHUA, U300PA3UTEIbHBIX YMEHUN. ITO
Ba'KHBIN dTal B U3YYEHUU I'€OMETPUU, KOTOPHIA OCYIECTBIIAETCSA
Ha HATJIAJHO-IPAKTUYECKOM ypPOBHE, OMUPAETCA Ha HATJISIHO-00-
pasHoOe MBIINLIeHNEe 00yJaoIuXcsa. Bobiias pojib OTBOJUTCA IPaK-
TUYECKOU eATEJTbHOCTU, OIBITY, SKCIIEPUMEHTY, MOIEJIUPOBAHUIO.
O6yuartorniuecs 3HaKOMATCS C TeOMeTPUUeCKUMHU (GUrypamMu Ha ILJI0-
CKOCTU U B IIPOCTPAHCTBE, C UX MPOCTEHIIUMU KOHPUTYpPAIITUIMU,
yuarcs m3o0paskaTh MX Ha HEJWHOBAHHOII M KJieTdyaToii Oymare,
paccMaTpuUBaIOT MX IIPOCTEHINMe cBOWcTBa. B mpollecce mM3ydeHMs
HaTJIAAHON reoMeTPUM 3HAHUSA, MOJyUYeHHbIe O0YUAIOIUMUCS B Ha-
YaJIbHOU IIKOJIe, CUCTEMATU3UPYIOTCSI U PACIIUPAIOTCS.

MECTO YYEBHOI0 KYPCA B YYEBHOM MJNAHE

CorsacHo yueOHOMY ILIaHy B H—6 KJjaccax M3ydyaeTcs UHTeTpU-
poBaHHBIU npexMeT «MaTemaTuka», KOTOPBIM BKJIOUaeT apudme-
TUYECKUH MaTepuaj U HarJIAIHYI0 TeOMeTPHUIO, a TaKyKe IPoIleeB-
TUYECKUe CBeJeHUs U3 ajire0phbl, 9JIeMEeHTHI JIOTUKY U HavyaJjia Omu-
caTeJbHOI CTATUCTUKU.

YueOHBIN TIJTaH Ha M3yUYeHWe MaTeMaTUuKu B 5—6 KJjaccax OTBO-
IUT He MeHee 5 yueOHBIX YacOB B HEEJIO0 B TeueHHe KayKAOoTro roaa
obyuenusi, scero He meHee 340 yueOHBIX YaCOB.

COAEPKAHWUE YYEBHOI0 KYPCA (N0 FOAAM OBYYEHKA)
5 Knacc

HamypanvHusle wucnia u HYas

Harypaapuoe umcio. Pang HarypanbHbIx unces. ducao 0. M3zo0-
OpaskeHMe HATYPaAJbHBIX YKCEJ TOUKAMHU Ha KOOPAUHATHOM (YUCIIO0-
BOI1) IPSAMOIA.

ITosunnonnasa cucrema cuucJeHUsA. PuMcKad HyMepanus Kak
OpuMep HEMO3UIIMOHHON CHCTEMBI CUnCcIeHusd. [lecaTuunas cucre-
Ma CUUCJIEHUS.

CpaBHeHMe HATYPaJbHBIX UNCEJI, CDABHEHE HATYPAJIbHBIX UICEeJI
c uysaém. Cmocobnl cpaBHeHusi. OKpyriieHre HATYPATbHBIX UKCEJI.
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Ciio:KeHne HATypaJIbHBIX UKMCEJ; CBOMCTBO HYJIS HIPU CJIOMKEHUHU.
Briunranne Kax gelicTBue, o0OpaTHOE CJIOMKEHMI0. Y MHOKEHHe Ha-
TypaJbHBIX UYMCEJ; CBOMCTBA HYJII W €IUHUIIBI IIPU YMHOKEHUU.
IlereHue Kak gelicTBUe, oOpaTHOE YMHOKeHUI0. KOMIOHEHTHI Jeii-
CTBUM, CBA3b MexXAy HuMU. IIpoBepKa pesyiabTaTa apu@MeTudec-
KOoro meiictBus. llepemecTuresibHOE M cCOUYeTaTEJIbLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUA U YMHOKEHUS, pacupeneinTeIbHOe CBOMCTBO
(3aK0OH) YMHOKEHUS.

Hcnonb3oBanme OYKB s 000O3HAUEHHUS HEM3BECTHOT'O KOMIIO-
HEHTAa M 3aIMCU CBOUCTB apu(pMeTnUecKUX NeNCTBUNA.

Henurenu m KpaTHbIE YKCJa, PAa3J0oKeHNe Ha MHOKuTeu. IIpo-
cThle W COCTaBHbIe umcJa. [IpusHaku geaumocTu Ha 2, 5, 10, 3, 9.
JleneHue ¢ OCTaTKOM.

CremeHb ¢ HATypaJbHBIM MHOKasaTejieM. 3aluCh Yucjia B BUIE
CYMMbI Pas3pAmSHbBIX CJIaraeMbIX.

YucoBoe BhIpaKeHUHe. BpIumncieHune 3HAUEHWN YMCJIOBBIX BbI-
PasKeHU; TOPAMOK BBINTOJHEHUA AericTBuii. Mcmoab3oBaHue mpu
BBIUUCJICHUSAX IIEPEMECTUTEJHLHOTO U COYeTaTeJIbHOTO CBOICTB
(3aKOHOB) CJIO}KEHUA U YMHOMKEHU A, PacIpeenTeJIbHOT0 CBOMCTBA
YMHOMKEHUA.

Apodu
IIpencraBiaenne o Apodu KakK crocobe 3aluncCH YacTyh BEIUUNHBI.

O6bikHOBeHHBIE [pobu. [IpaBUIBHEBIE 1 HeTIPaBUIbHBIE Apoou. CMe-
mIamHasg Apo0b; IpeAcTaBJIeHHE CMEIIaHHON ApoOu B BuAe Helpa-
BUJIBHOU IP0o0OU U BhIZeJIeHUe IIeJI0OM YacTU YKcJjia U3 HeIPaBUJIbHOMI
npobu. Msobpaskenune apobeil ToUKaMU Ha YHCJI0BOM mpsamoii. Oc-
HOBHOe cBoiicTBO apobu. Coxpariienue apobeii. [IpuBenenme gpoou
K HOBOMY 3HameHaTed 0. CpaBHeHMe ApoOeii.

CrosxeHue U BRIUUTAHUE APo0eii. Y MHOMKeHMe U JeJeHre Jpooeit;
B3aumMHO-oOpaTHBIe 1pobu. HaxokeHue yacTu 1eJIoro U IeJIoro II0
ero 4acTu.

Hecaruunas sanuchk apobeii. [IpeacraBienue qecaTUUHON Apoou
B Buje OOBIKHOBEHHOM. M300parkeHne NeCATUYHBIX Apo0eil TouKa-
MU Ha 4McJ0BOI npsamoii. CpaBHeHMNe NeCATUYHBIX Ipobeii.

ApudmeTnuecKkue IefCTBUA C AeCATUUHBIMY Apobamu. OKpyrie-
HUEe NeCATUYHBLIX IPo0eri.

Pewenue mexcmosvix 3adau

Pemrenue TexkcToBBIX 3amau apudmeTuuecKkum crocobom. Perre-
HUe JOTMUYecKuX 3axau. Perrenue 3amay mepebopoM BceX BO3MOXK-
HBIX BapWaHTOB. Vcmosib30oBaHWEe TPU PEIeHUU 3ahad TabJIUIl U
cxeM.
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Pemrenne 3amau, comep:kalliix 3aBUCUMOCTH, CBA3LIBAIOIIE Be-
JUYUHBI: CKOPOCTb, BPEMS, PACCTOAHNE; I[eHa, KOJUUYECTBO, CTOM-
MOCTh. EAMHUIILI N3MEePEeHUsI: Macchl, 00bEMAa, IeHbI; PACCTOSAHUA,
BpeMeHU, CKopocTu. CBA3h MEXKIY eqUHUIIAMY U3MEePEHUA KaXK 0N
BEeJIMUYNHBI.

Pernrenre oCHOBHBIX 3ajau Ha IPOOH.

IIpencraBienne faHHBIX B BUAE TaOJINI[, CTOJOUATHIX AUATPAMM.

Haznadnas zeomempusn

Harnagabsie mpencraBieHusa o Gurypax Ha IJIOCKOCTU: TOYKA,
npsaMasi, OTPes3oK, JIyd, yroJ, JIoMaHas, MHOTOYTOJbHUK, OKPYK-
HOCTb, Kpyr. ¥Yroia. IIpamoii, ocTphiii, Tymoii u pa3BEPHYTHIN
YTJIBI.

HnuHa OoTpesKa, MeTpUUecKue eIWHUNLI IJIWHBI. [[JIrHaA Joma-
HOU, MepuMeTp MHOTOyToJbHUKA. VI3MepeHre U IMIOCTPOeHUe YIJIOB
C TIOMOIIBI0 TPAHCIIOPTHUPA.

Harnsagaple mpeacraBieHusa o Gurypax Ha IIJIOCKOCTH: MHOTO-
YTOJILHUK; IPAMOYTOJbHUK, KBaJpaT; TPEYTOJbHUK, O PAaBEHCTBE
buryp.

WNszobpakenue puryp, B ToM umcie Ha KJjerdatoii 6ymare. Ilo-
CTpOeHNEe KOH(MUIypaluil 13 JacTel IIPAMOM, OKPYKHOCTU Ha He-
JUHOBAHHOM M KJjeTdaToii Oymare. Vcmoab30BaHME CBOHWCTB CTOPOH
U YTJIOB IPAMOYTOJBHUKA, KBaJparTa.

IInomane TpAMOYTOIBHUKA I MHOTOYTOJILHUKOB, COCTABJIIEHHBIX
u3 IPAMOYTOJBHUKOB, B TOM uucje (PUIYD, M300pa’KEHHBIX Ha
KJyeTyaToii 6ymare. ETUHUIILI 13MepeHUA TJIOIaAH.

Harnsapgable mpeacTaBiaeHUs O TPOCTPAHCTBEHHBIX (hUTypax: mps-
MOYTOJBHBIN HapaJijiejienuiie]], Ky0, MHOrorpaHHuKku. 3ob6paske-
HHEe IIPOCTEeHUIINX MHOTOTPAHHNKOB. PasBépTKHU Kyba u mapaJjiiesie-
nunena. Cosmanue mMomeseli MHOTOTPAHHUKOB (13 Oymaru, mpoBO-
JIOKU, IIJaCTUJINHA U Ap.).

O0BEéM IPAMOYTOJBHOTO HapaJuiesienunena, Kyoa. ETUHUITBI 13-
MepeHUusA o0bEMA.

6 Knacc

HamypanvHuble wucna

ApudmeruyuecKkue nefiCTBUA ¢ MHOTO3HAYHBIMU HATYPaJIbHBIMU
ypcaamMu. UHCJIOBBbIE BBIPAKEHUS, IIOPSAAOK AeHCTBUM, HCIOJIb30-
BaHUe CKOOOK. Vcriob30BaHNE IPY BHIUUCJIEHUAX II€PEeMECTUTEb-
HOTO U COUYETATEeIhHOTO CBOMCTB CJIOKEHUS U YMHOYKEHUS, pacipe-
IeJINTeJLHOIO CBOMCTBA yMHO:KeHUA. OKpyIJeHNMe HaTypaJbHBIX
quce.
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HenuTenn u KpaTHBIe YKCJA; HAWMOOJBINNI OOIUNA AEJIUTENb U
HauMeHbIIee 001ee KpaTuHoe. JeIMMOCTh CYMMBI U IIPOU3BEIeHU.
IleneHue ¢ oCTaTKOM.

Apoou
OGBIKHOBEeHHAsI APO0b, OCHOBHOE CBOMCTBO APOOU, COKpAIIleHUe

npobeii. CpaBHeHNe U yHOpAAOUYNBaHue apobeii. Pemennue 3agay Ha
HaXOKJeHUe YaCTH OT I[eJIOTO U IIeJIOTO o eTo yacTu. J[pobHoe uuc-
JI0O KaK pes3yJibTaT AejieHus. IlpeacraBieHue HecaATUYHOU APoOH B
Bue OOBIKHOBEHHOM APO0OU 1 BO3MOXKHOCTDH IPEACTABICHUA OOBIK-
HOBEHHOM Jpobu B Bue AeCATUYHOH. [lecATUUYHbIEe TPOOU 1 METPU-
yecKas cucteMa mMep. ApudmMeTndyecKue TeMCTBUA U UYUCIOBbIE BbI-
paskeHusA ¢ OOBIKHOBEHHBIMU U JECATUUHBIMU JPOOAMU.

OrHomrenue. [leseHue B JaHHOM OTHoOITeHun. MacrmiTa6, IpoIop-
nusa. [IpuMeHeHMe IIPOIIOPIIUIT IIPU PEIIeHnU 3aaad.

ITouaTue mporieHTa. BbIuncaeHe TPOIEHTa OT BEIUMUYNHELI 1 Be-
JUYUHBI 10 €€ IIPOIeHTY. BbIpa'keHue IIPOIEHTOB IeCATUUHLIMU
npobsamu. Pelnrenue 3amau Ha IPOIEHTHI. BhIpaskeHUe OTHOIIIEHUS
BeJIMUYUH B MPOIEHTAaX.

ITonoxcumenvhuvie U ompuyamenrvHble LUCLA

TTonoxkuTeNbHBIE U OTPUIIATEIbHBIE uncaa. 1lenrbie yncaa. Moxyib
ypcJia, reoMeTpruYecKasa MHTepHpeTanusd MOAyJsa uuciia. Msobpa-
JKeHUe YHceJl Ha KOOPAWHATHOU IPAMOUN. UMCIOBBIE ITPOMEIKYTKU.

CpaBHeHnue unces. Apudpmernuyeckue AeWCTBUSA C IIOJIOKUTEIb-
HBIMHU ¥ OTPUIATEIbLHBIMU UNCJIAMU.

IIpaMmoyroapHas cucTeMa KOOPAMHAT Ha ILJIOCKOocTH. KoopamHa-
ThI TOYKHY Ha MJIOCKOCTHU, abciircca U opanHaTa. IlocTpoeHne ToUeK
u GuUryp Ha KOOPAUHATHOM ILJIOCKOCTH.

Bykxeennbvie ebipaixcenus

ITpumenenue OYKB IJis 3allICU MaTeMaTUUYECKUX BBIPDAKEHUN U
npenao:xenuii. CBoiicTBa apu(pMeTnUecKUX AelicTBU. ByKBeHHBIE
BBIDAYKEHUS U YNCJIOBBIE IOACTAHOBKY. ByKBeHHBIe PaBEHCTBA, Ha-
XOMKIEHNEe HEM3BECTHOTO0 KOMIIOHeHTa. @opMyJibl; (hOPMYJIBLI II€PU-
MeTpa U ILIOIIaAU NMPAMOYTOJbHUKA, KBaapaTra, o0bEéMa IapaJjie-
Jenuiena U Kyoa.

Pewernue mexkcmosvix 3adau

Pemrenue TeKCTOBBIX 3a7au apudMeTHUYeCKUM ciiocodbom. Peiire-
HIUe JIOTUYEeCKHUX 3a7au. Perrenue 3amau mepe0opoM BCeX BO3ZMOMK-
HBIX BapUAHTOB.

Pemmenne 3amau, comepikalnx 3aBUCUMOCTH, CBA3LIBAIOIIINX Be-
JUYUHBI: CKOPOCThL, BPEMs, PACCTOAHNE; IeHa, KOJUUYECTBO, CTOM-
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MOCTb; IIPOU3BOAUTEILHOCTh, BpeMs, 00'bEéM paboThl. EQMHNUIIEI 13-
MEPEeHUs: MacChl, CTOUMOCTH; PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBA3L MEXIy eJUHNIAMU N3MEePeHUa KaMKI0i BeINUYMHEL.

Pemenne 3amad, ¢cBIBaHHBIX C OTHOIIIEHUEM, IIPOIOPIIMOHAJIBLHO-
CTBIO BEJIMUYMH, IPOIEHTAMM; PellleHre OCHOBHBLIX 3aJad Ha Apobu
1 IIPOILEHTHI.

OleHKa U NIPUKHUIKA, OKPYIJIEHNEe pe3yjbTaTa.

CocraBiieHnie OYKBEHHBIX BBIPAYKEHUI II0 YCJIOBUIO 3aJaun.

IIpencraBieHne JaHHBLIX C IOMOILBIO TA0ANUI, 1 guarpaMmm. CTos6-
gaTble JuarpaMMbl: YTeHMe 1 IIOCTPOEHUE. LITeHI/Ie KPYTI'OBBIX JHa-
rpaMm.

Haznadnana zeomempusn

Harnsagable mpencraBieHusa o (Urypax Ha IIJIOCKOCTHU: TOYKA,
npAMasi, OTPe3oK, JyU, yroJ, JioMaHas, MHOTOYTOJbHUK, YeThIPEX-
YTOJBHUK, TPEYTOJIbHUK, OKPYsKHOCTh, KPYT.

BsaumHOe pacmosioskeHue ABYX HNPAMBIX Ha IIJIOCKOCTU, ITapaJ-
JeJibHbIe TIPSAMble, TePHeHAUKYIAPHbIEe IIpAMbBIe. VdaMepeHue pac-
CTOAHUIN: MeXKIYy ABYMs TOYKaAMU, OT TOUKHU OO HPAMOM; AJIMHA
MapIIpyTa Ha KBaJpPaTHOI CeTKe.

WsmepeHne 1 mocTpoeHMe yIryIOB ¢ IOMOIIBIO TPAaHCIOPTUPa. Bu-
IbI TPEYTOJBHUKOB: OCTPOYTOJBbHBIN, MPAMOYTOJBHBIN, TYIIOYTOJIb-
HBIII; paBHOOEAPEHHBIN, PABHOCTOPOHHUNI. YeTHIPEXYTOJbHUK,
OpPUMePhbl YEeTBIPEXYTOJbHUKOB. IIpAMOyroibHMK, KBajpaT: WC-
IOJIb30BaHMWE CBOICTB CTOPOH, YIJIOB, AuaroHaseii. VzoOpaskeHue
reoMeTpuUYeCcKUX (PUTyp Ha HEJIUMHOBAHHOUM OyMare ¢ MCIIOJIb30BaHU-
eM MUPKYJId, JUHENKU, yroOJIbHUKA, TpaHcropTupa. IlocTpoenusa Ha
KJeTJ4aTou OymMare.

ITepumerp mMHOTOyrosMbHUKA. IloHATHE TLIOMIanu (GDUTYDPHI; equ-
HUITLI U3MepeHud mioranu. [Ipubamxeénnoe naMepeHue mIonaau
duryp, B TOM uncje Ha KBaJpaTHOH ceTKe. [Ipubin:KEHHOEe M3Me-
peHue NJIWHBI OKPYYKHOCTH, ILJIOMIaAU Kpyra.

CuMmMeTpus: IeHTpaJbHadA, OCeBasg U 3epKajJibHadA CUMMETPUU.
ITocTpoeHue cUMMETPUYHBIX PUTYP.

Harnagaele npeacTaBieHUMA O IIPOCTPAHCTBEHHBIX (QUTypax:
mapaJjaeysenunen, Ky0, mpusMa, IupamMmuaa, KOHyC, MUJINHAD, I1ap
u cdepa. M3o00parkeHne IPOCTPAHCTBEHHBIX Guryp. IIpumeps! pas-
BEPTOK MHOTOIPAaHHUKOB, MUJINHAPA 1 KoHyca. Co3manue Moeaeit
IPOCTPaHCTBEHHBIX (Guryp (u3 O6ymaru, IPOBOJOKU, IIJACTUJIMHA
u 1ap.).

ITouaTue 00bEMa; eUHUIILI U3MepeHUusa 00béMa. O0BEM IIPAMO-
YTOJIBHOTO TTapaJjiiesienuiiesa, Kyoa.
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MJIAHWPYEMbIE NPEAMETHbBIE PE3YJIbTATbI OCBOEHUA MPUMEPHOM
PABOYEWN NPOFPAMMbI KYPCA (N0 rOQAM OBYYEHUA)

OcBoenne yuebHOTO Kypca « MaTemaTuka» B 5—6 Kjlaccax OCHOB-
HOM IIKOJILI JOJYKHO 00€CIIeUnBAThL JOCTHUKEHNE CIELYIOIINX Ipe-
METHBIX 00pa30BaTEeJIbHLIX PEe3yJIbTATOB:

5 Knacc

YQucaa u gvruucieHusn

IToHnMaTe, ¥ IPABUIBHO YIOTPEOJIATHL TEPMHUHBI, CBA3aHHBIE C
HATYPaJbHBIMU UYKCJIAMU, OOBIKHOBEHHBIMU U HJECATHUUYHBIMU
IPOOSIMU.

CpaBHUBATH U YIIOPSIAOYNBATEH HATYyPAJIbHBIE UKCJIA, CDABHUBATH
B IIPOCTEHIINX CIy4Yasax OObIKHOBEHHEIE JPO0H, JeCATUUYHbIE IPOOH.
CoOTHOCUTH TOUKY HA KOOPAUHATHOMU (UMCJIOBOM) IPAMOM C COOT-
BETCTBYIOII[MM €I YMCJIOM M M300paskaTh HATypaJbHBIE UHCIIA
TOUYKAMU Ha KOOPAUHATHOM (YMCJIIOBOI) IPAMOIA.

BrInoHATE apupMeTHUeCKre JeMCTBUA ¢ HATYPAIbHBIMI YKCJIA-
MM, C OOBIKHOBEHHBIMU APOOSAMU B IIPOCTEHNINUX CIyUATX.
BEINIOJIHATE IPOBEPKY, IPUKUIKY Pe3yIbTaTa BbIUMCICHUINA.
OKpYyIJIATh HATypPaJbHBIE UUCJIA.

Peuwenue mexcmosgoix 3adau

Pemats TexkcToBbIe 3amaun apuPMETUUECKUM CIIOCOOOM M C IIO-
MOIIbIO OPraHM30BAHHOTO KOHEUHOT'O IIepebopa BceX BO3MOYKHBIX
BapUaHTOB.

Pemrats 3amaum, comepJkalmue 3aBUCHUMOCTH, CBS3LIBAIOIINE Be-
JUYUHBI: CKOPOCTDb, BPEeMs, PACCTOSIHIE; I[eHa, KOJUUECTBO, CTO-
HMOCTb.

Hcnmonb3oBaTh KpaTKKe 3aIllICH, CXeMbI, Ta0JIUI[bl, 0003HAUEHU
OpU PeIIeHuyr 3amad.

ITonp30BaTHLCSI OCHOBHBIMY €AUHUIIAMU U3MEPEeHU: IIeHbI, MacChl;
paccTosIHNsA, BpeMEHHN, CKOPOCTH; BbIPAMKATD ONHY €IUHUIILI BEJIN-
YMHBI Yepes3 Apyrue.

WUssinexaTh, aHAIU3UPOBATH, OIEHMBATh NH(MOPMAIIUIO, IIPE.I-
CTaBJEHHYIO B TabauIle, Ha CTOJOUATOH AuarpamMme, MHTEPIIpe-
THPOBATH IIPEACTABJICHHBIE TAaHHBIE, NCIIOJb30BATL JAHHLIE IIPU
perieHun 3amad.

Haznadnas zeomempusn

ITonbs3oBaTbcsa reoMeTpUUECKUMU IOHATUAMU: TOUYKa, OpaMasd,

OTpe3OoK, JIy4, YroJ, MHOTOYTOJbHUK, OKPYXHOCTb, KPYT.

= [IprBOAUTEL IPUMEPHI 00HEKTOB OKPYKAIOIIETO MUPA, UMEIOINX
(popMy U3YUEHHBIX I'eOMeTPpUUYeCKuxX (PUuryp.

22 MpumepHas paboyas nporpamma



= Mcrio/1b30BaTh TEPMUHOJIOTUIO, CBA3AHHYIO C yIJIaMU: BepIIIHA
CTOPOHA; C MHOTOYTOJIBHUKAMM: yTOJI, BEePIINHA, CTOPOHA, Aua-
TOHAJIb; C OKPY’KHOCTBHIO: PaginyC, IUaMeTp, IeHTP.
WNzobpakaTh M3ydeHHBIE TeOMeTpUUYECKUe (PUTYyphl HA HEJUHO-
BaHHOM U KJieTyaToli OyMare ¢ IIOMOINBIO ITUPKYJIS U JUHEHKU.
HaxoauTh AJWHBI OTPE3KOB HEIIOCPEACTBEHHBIM M3MepeHueM C
THOMOIIIBIO JIMHENKU, CTPOUTH OTPE3KU 3aJaHHOM AJNHBI; CTPOUTH
OKPYXKHOCTh 3aJJaHHOTO paguyca.

Hcnonap30oBaTh CBOMCTBA CTOPOH W YIJIOB IIPSAMOYTOJIbHUKA, KBa-
Ipara IJa UX IOCTPOEHU’s, BBIUYNCIIEHUA IJIOMIaAu U IIepuMeTpa.
BeruucasaTrs mepuMeTp U ILIOHIAAb KBaJpaTa, MPAMOYTOJbHUKA,
¢Guryp, cocTaBJIeHHBIX U3 IIPAMOYTOJbHUKOB, B TOM uucJge Gu-
I'yp, U300pasKEHHBIX Ha KJIeT4aToi Gymare.

ITonb3oBaThHCSA OCHOBHBIMU METPHUUECKUMU €IUHUIIAMU H3Mepe-
HUS JJIUHBI, IJIOMIAAN; BbIPAKATh OAHU €TUHUILI BeJINUNHEI Ye-
pes apyrue.

PacmosnasaTh nmapaJsiienenuiiesl, Ky0, UCIIOJb30BaTh TEPMUHOJIO-
TUIO: BepInHa, pedpo Irpalb, NUBMEPEeHUs; HaXOAUTh N3MEePEeHU T
napaJiiesyienuiea, Kyoa.

Brruncaares 00p€M Kyba, mapaJjiiesienuiiesia mo 3aJaHHBIM U3Me-
PeHUsM, IOJIb30BAThCA €IUHUIIAMU U3MepeHusd 00bEMa.
PemraTs HecsoKHBIE 3alauM HA M3MepeHUe TeOMeTPUYeCKUX Be-
JUYUH B IPAKTUYECKUX CUTYAIUAX.

6 Knacc

Yucna u 6vliucieHus

3HaTh U MIOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JIUUYHLIMU BUJaMU
YuceJs U CII0co0aMU X 3alUCH, ITIEPEXOAUTD (€CJIT 9TO BO3SMOIKHO)
OT OJHO# (pOPMBI BaIHCHU YHCJIA K IPYTOM.

CpaBHUBATH W YIOPSAOOUUBATEL IT€JIble UMCIa, OOBIKHOBEHHBIE U
IeCATUYHBIE IPO0M, CPDABHUBATH UMCJIA OJHOTO U PA3HBIX 3HAKOB.
BrImosHATE, coueTass yCTHBIE M IIMChbMEHHbIE IPUEMBI, apudme-
TUYEeCKUe JefiCTBUSA C HATYPaJbHBIMU U I[€JIbIMU YUCIAMU, OOBIK-
HOBEHHBIMHU U NECATUYHBIMU APOOSIMU, HOJIOMKUTEJIbHLIMU U OT-
puIilaTeIbHBIMU YUCIAMU.

BreruncasaTs 3HAUEHUST YMCJIOBBIX BBIPAYKEHUN, BBIMIOJIHATEL IPU-
KHIKY U OLIEHKY Pea3yJibTaTa BbIUYMCJIECHU; BLIIOJHATD IIpeodpa-
30BaHUS YMCJIOBBLIX BBIPAKEHUM HA OCHOBE CBOMCTB apudmeru-
YeCKHUX JeliCTBUI.

CoOTHOCUTH TOUKY Ha KOOPAWHATHOM HPAMOI C COOTBETCTBYIO-
UM el YHCJIOM 1 n300paskaTh UMcja TOUKaMU Ha KOOPAMHATHOMN
OpPAMOM, HAXOAUTh MOIYJIb UHKCJIA.
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COOTHOCHUTH TOUKU B IPAMOYTOJIBHOUM CHCTeMe KOOpPAMHAT C KO-
OpAMHATAMU 3TOU TOUKHU.

OKpPYIIATh IleJble YKCJA U JeCATUUYHBIE APO0U, HAXOAUTDL MPU-
OJIMKEHUS YUCeJI.

Hucnosevle u 6YK6eHHbLE GbIPANHCEHUSL

ITonumaTs u ynmoTpediaTh TEPMUHBI, CBA3aHHBIE C 3aIlMCHIO CTe-
MeHU YUCJa, HaXOAUTh KBaJApaT U Ky0 Uncja, BHIUUCIATH 3HaUe-
HUSI YUCJIOBBIX BBIPAYKEHUHN, COAEPIKAIUX CTEIleHH!.
ITonb3oBaThbcsd TpU3HAKAMHU OEeJIUMOCTH, pacKJaabIBaTh HaTY-
pajbHBIe YHCJa HA IPOCThIe MHOMKUTEJINU.

ITonb30oBaTHCS MACIITA00M, COCTABIATD ITPOTIOPITNY 1 OTHOIIIEHU .
Hcnonb3oBaTh OYKBBI IJIs 0003HAUEHHUS UHCEJI IIPU 3alIMCU MaTe-
MaTHUUYeCKUX BBIPAYKEHUM, COCTAaBIATH OYKBEHHBIE BHIPAKEHUI U
dopMysIbI, HAXOAUTL 3HAUEHUSA OYKBEHHBIX BBIPAsKEHUMH, OCY-
IITeCTBIAS HeO0XO0AMMbIe TTOMCTAHOBKY W HMpeodpasoBaHUA.
HaxonuTh HenM3BeCTHBINT KOMIIOHEHT PaBeHCTBA.

Pewenue mexcmosvix 3adau

Perrats MHOTOIIATOBBIE TEKCTOBBIE 3aJaull apupMeTUUecKUuM
criocoboM.

Perats 3agaun, cBA3aHHBIE C OTHOIIIEHUEM, ITPOMOPIIMOHATIBHO-
CTHIO BEJIWYMH, IIPOIEHTAMU; PeIllaTh TPU OCHOBHBLIE 3aJlauu Ha
IPOOM M HPOIIEHTHI.

Pemars 3amaum, comepskalinue 3aBUCUMOCTU, CBA3BLIBAIOIINE Be-
JIMYUHBI: CKOPOCTH, BPpeMsA, PaCCTOsAHUE, IleHa, KOJIUIECTBO, CTO-
WMOCTB; ITPOMB3BOUTENILHOCTD, BpeMA, 00 béMa pabOThI, MCIIOJIb-
3ya apudmeTuuecKue NeHCTBUA, OIEHKY, NPUKUAKY; IIOJIH30-
BaThCA eOUHUIIAMU U3MEPEHUA COOTBETCTBYIOIIUX BEJIWYUH.
CocTaBisaTh OyKBEHHBIE BHIPA’KEHUs IO YCJIOBUIO 3aJaum.
WsBnexkaTs nHMOPMAIINIO, IPEACTABICHHYIO B Ta0JIUIIaX, HA JIU-
HeHHOMH, cToI6UaTOH NaN KPYyroBoii fuarpaMMax, HHTePIPeTUpPo-
BaTh IIpeiCTaBJIeHHbIE JaHHbIE; UCIIOJb30BATh JaHHbIE IIPH pelrle-
HUU 3a7adu.

ITpeacTaBaaATs MHGOPMAIIUIO C ITOMOIINBIO TAOJUI, JIUHEHHONH U
CTOJIOUATOM quarpaMM.

Haznadnas zeomempusn

ITpuBoAUTE TPUMEDPHI OOHEKTOB OKPYIKAIOIIIETO MUPA, UMEIOINX
GopMy M3YUEHHBIX I€OMETPUYECKUX IJIOCKUX U ITPOCTPAHCTBEH-
HBIX (PUTYP, IPUMEPHI PABHBIX U CUMMETPUYHBIX (PUTYP.
HNzobpakaTs ¢ HOMOIILIO ITUPKYJIS, JUHEHKU, TPAHCIOPTHUPAa Ha
HEeJIMHOBAHHOM U KJIeTYaTOIl OyMare m3ydeHHBIE IIJIOCKUE TeoMe-
TpUYeCKue (PUrypsl 1 KOHpUrypammuu, CikMMeTpUUYHbIe (DUTYPHI.
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= [To1b30BaATHCA TEOMETPUUYECKUMU IIOHATHUAMI: PABEHCTBO (pUryp,
CUMMEeTPUA; UCIIOJIb30BAaTh TEPMUHOJOTUIO, CBA3AHHYIO C CUMMe-
Tpuei: ocb CUMMETPUHU, I[EHTP CUMMETPUHU.

HaxoauTh BeIUUYMHBI YIJIOB U3MEPEHNEM C IIOMOIIIBI0O TPAHCIIOP-
TUpPaA, CTPOUTH YIJbI 3aJaHHOM BEJIWUYNHBI, II0JL30BATHCA MPU
pelreHun 3agad IpagycHON MepOol yIJIOB; pacIo3HaBaTh Ha dep-
TeXKaX OCTPBIN, IPSAMOIi, PA3BEPHYTHIA M TYIION YIJIBI.
Brerumcaars AInHy JOMAaHOM, IIePUMETP MHOTOYTOJbHUKA, IOJIb-
30BaThCsS eAUHUIIAMU M3MEPEeHUs AJNHBI, BbIPAKaTh OSHU €II-
HUIbI UBMEPEeHUsA AJUHBI yepes3 Apyrue.

HaxoauTb, MCHOJAB3ysI UePTEIKHBIE MHCTPYMEHTHI, PACCTOSIHUI:
MEXIy ABYMS TOYKAMM’, OT TOUKHU A0 OPAMON, AJIUHY IIyTH Ha
KBaJApaTHOM ceTKe.

Brruncaare naomans Guryp, coCTaBJIeHHBIX U3 NPAMOYTOJIbHU-
KOB, HCIIOJIb30BaTh pa3bueHre Ha NPAMOYTrOJbHUKIM, HA PaBHBIE
¢Gurypsl, mocTpamBaHue OO MPAMOYTOJbHUKA; IMOJIb30BATHCA OC-
HOBHBIMHU eQWHHUIIAMU M3MEPEeHU ILIOINAAN; BBIPAYKATL OMHU
eJUHUIbI U3MEePEeHUA ILJIOIaaAN dyepel3 apyrue.

PacmosHaBaTh Ha MOJENAX W M300paAKEHUAX IMUPAMULY, KOHYC,
MUJINHADP, MCIOJIb30BATH TEPMUHOJOTUIO: BepIlnnHa, pedpo,
rpaHb, OCHOBAHIE, Pa3BEPTKA.

HNzobpaxaTs Ha KJjeTyaToil OyMare IpAMOYTOJbHBIN IIapajiie-
JIeTIUIIe .

Briuncaars 00bEM IIPAMOYTOJBHOTO MHapaJijiejienuiiena, Kyoa,
0JIb30BAaThCA OCHOBHBLIMHU €QUHHUIIAMU M3MepeHUs 00hbEMa; BbI-
paskaTh ONHU €IUHUILI U3MepeHus o0bEéMa uepes apyrue.
Perrats Hec/IOMKHBIE 3a/[aUM HAa HAXO0KIEHIIEe TeOMEeTPUUYECKIX Be-
JIMYMH B IIPAKTHUYECKUX CUTyaIlluAX.
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NMPUMEPHAA PABOYAA NPOrPAMMA
YYEBHOI0 KYPCA «AJITEBPA». 7—9 KNACCHI

LENN N3YYEHUA YYEBHOIO KYPCA

Anrebopa sBJAeTCA OLHUM U3 OIIOPHBIX KYPCOB OCHOBHOM IITKOJIBI:
OHa obecleynBaeT U3yUeHNe IPYTUX AUCIIUILINH, KAK eCTeCTBEHHO-
HAY4YHOTO, TAK U I'yMAHUTAPHOTO I[UKJIOB, €€ OCBOeHNEe He00X0 MO
IJIS TTPOMOJIAKEeHU ST 00pa30BaHUA U B IOBCEIHEBHOU KU3HU. PasBu-
THEe y 00yYaroNIUXCsA HAYUYHBIX MPENCTABIEHUN O MIPOUCXOMKICHUN
W CYITHOCTH ajredpamuecKmx aOCTpaKIuii, crocobe OTpakeHUsT
MaTeMaTUYeCKOl HayKOU ABJEHUI U IPOIeCCOB B IPUPOJIE 1 00IIe-
CTBe, POJIM MATEMaTHUYEeCKOTO MOAeJWPOBAHUSA B HAyUYHOM IIO3HA-
HUU U B IPAKTUKE CIIOCOOCTBYeT (DOPMUPOBAHUIO HAYYHOr'O MHUPO-
BO33PEHUA U KAUECTB MBIIILJIEHUA, HEOOXOAUMBIX JJIS aJanTallul B
coBpeMeHHOM Iu(PPOoBOM ob0IecTBe. M3yuenue aaredpbl eCTECTBEH-
HBIM 00pas3oM obecIieurBaeT pa3BUTHE YMeHUsI HaOII0aTh, CPABHU-
BaTb, HAXOAUTh 3aKOHOMEPHOCTU, TPeOyeT KPUTUUYHOCTU MBIIILIe-
HUSA, CIIOCOOHOCTH apryMeHTHPOBAHHO OOOCHOBBIBATH CBOU Jeii-
CTBUS U BBIBOABI, (hOPMYJINPOBATh yTBep:KaAeHuss. OcBoeHue Kypca
aredOphI oOecIIeurBaeT Pa3BUTHE JIOTMUECKOTO MBIMIJIEHUS o0yda-
IOIIUXCSA: OHU MCIOJb3VIOT AeAyKTHUBHBIE W WHAYKTUBHBIE pac-
CYsKIeHUsI, 0000IeHre U KOHKPeTU3aIuio, abcTparupoBanne 1 aHa-
goruro. O0yueHme ajrebpe mIpearogaraeT 3HAUYUTEJIbHBIN 00BEM
CaMOCTOSITEJIbHOU MeATeJbHOCTH 00yUYaIoIuXCsA, TO9TOMY CAMOCTO-
ATeJIbHOE pellleHre 3a1a4 eCTeCTBeHHBIM 00pa3oM SIBJISAETCS Peasiu-
3arnuell neATeJIbHOCTHOTO MIPUHIIUNA 00yUeHU .

B cTpykType mporpamMmmbl yueOHOro Kypca «AJiredpa» OCHOBHOM
IITKOJIBI OCHOBHOE MECTO 3aHUMAIOT COMlepiKaTebHO-MeTOINYeCcKue
JuHUN: «Hucjia u BBIUUCIEHU» ; « AnredbpanuecKkrie BbIPaKeHUsI» ;
«¥YpaBHeHUA U HepaBeHCTBa»; «DyHKNum». Karkgasa m3 sTUX co-
Iep:KaTeibHO-MeTOUUECKUX JIUHUN PasBUBAETCsS Ha MPOTSIKEeHUN
TPEX JIeT U3yUYeHusA Kypca, eCTeCTBEHHBIM 00pa3oM IeperaeTasach 1
B3aMMO/IEHCTBYS C IPYTUMHU ero JUHUSIMHU. B X0/le n3yueHus Kypca
00yYaoMINMCA MIPUXOAUTCA JJOTUUECKHU PACCYKIaTh, NCIIOJIb30BATh
TEOPEeTUKO-MHOKECTBeHHBIN A3bIK. B CBSI3U C 9TUM IeJieco00pasHo
BKJIIOUUTH B IIPOTPaAMMy HEKOTOPbIE OCHOBBI JIOTUKU, IIPOHU3bIBA-
[oll[e BCe OCHOBHBIE Pasfesbl MaTeMaTHUUYECKOro oO0pasoBaHUS U
CIIOCOOCTBYIOIIME OBJANEHUIO OOYUAIOIIMMUCA OCHOB YHUBEPCAJb-
HOI'0 MaTeMaTHUYeCKOro A3bIiKa. TakuMm 00pasoM, MOMKHO YTBEPIK-
IaThb, UTO COMEP:KaTeJbHON M CTPYKTYPHOII O0COOEHHOCTBHIO Kypca
«Anrebpa» ABJIsSETCS ero MHTErpUPOBAHHBIN XapaKTep.
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Copmep:xkaHue JUHUU «Yucaa UM BBIUUCICHUS» CIYIKUT OCHOBOM
IJIS TaabHeHITero n3ydeHnusa MaTeMaTuK, CIIOCOOCTBYeT Pa3BUTUIO
y 00yYarominXCcsa JOTUUYECKOT0 MBIIILIIEHU A, (DOPMUPOBAHNIO YMEHU
TOJIB30BaThCA AJITOPUTMAMU, a TaKiKe MPUOOPETeHUI0 MpaKTUde-
CKUX HABBIKOB, HEOOXOAUMBIX [IJIS IIOBCEAHEeBHOM Ku3H1. PasBuTue
TOHATUS O YKHCJIe B OCHOBHOII ITKOJIe CBSABAHO C PAI[MOHAJIBbHBIMU U
UPPAIMOHATBHLIMU YHCJIAMU, (DOPMUPOBAHUEM IIPEACTABJIEHUIT O
IeHCTBUTEJILHOM 4YMCJie. 3aBepIlleHre OCBOEHUS UMNCJIOBOM JIMHUU
OTHECEHO K CTapIlleMy 3BeHy O0IIero oopasoBaHUAd.

Comep:kaHue OIBYX ajlredpanmuecKux JUHUN — «AJjredpandecKue
BBIPAMKEHUSA» 1 « Y PaBHEHUs 1 HepaBeHCTBa» CIIOCOOCTBYeT (popMuU-
PoOBaHIIO V 00yUAIOIINXCA MAaTEMATUUECKOT0 almapara, Heo0XO0um-
MOTO [JIsl peIllleHus 3amad MaTeMAaTUKM, CMEXHBIX IIPeIMETOB I
IPaKTHUKO-OPHMEHTHUPOBAHHBIX 3aadu. B OCHOBHOII IIKOJIe YUeOHBIHA
MaTepuaJ IPyIIUPyeTcs BOKPYT PAIlMOHAJIbHBIX BhIpasKeHUit. AJl-
rebpa IeMOHCTPUPYeT 3HaUeHUEe MaTeMaTUKU KaK A3bIKa AJA IO0-
CTPOEHUA MaTeMAaTUUYECKUX MOJeJieil, OIMNCAHNs IIPOIECCOB U sIBJIe-
HHUH peajibHOTroO Mupa. B 3amauu oOyueHus ajaredpe BXOAAT TaKKe
manbHelIee pa3sBUTHE aJITOPUTMUUYECKOr0 MBIILJIEHUS, HEOOXOmMM-
MOTO, B YaCTHOCTHU, AJIsI OCBOEHUA Kypca MHGOPMATUKU, U OBJIAE-
HUe HaBbIKaAMU IeIyKTUBHBIX paccyskaenuii. [IpeobpasoBaHme CM-
BOJILHBIX (POPM BHOCUT CBOUM crenu(UUeCKWi BKJIAL B Pa3BUTHUE
BOOOpaKeHUus, CIIOCOOHOCTel K MaTeMaTHYeCKOMY TBOPUYECTBY.

Cogep:xkanue GyHKIIMOHAILHO-Tpa)MUeCKOll JUHNY HaIleJeHO Ha
moJiyueHte IMKOJbHUKAMU 3HAHUHM 0 PYHKINUAX KaK BaKHeHIIenl
MaTeMaTUYeCKON MOJesu NJA ONMUCAHUSA U MCCJIENOBAHUS PasHO-
00pas3HbBIX IIPOIIECCOB U ABJEHUN B Ipupoe u obirecTse. M3yueHue
5TOTO MaTepHajia CIocOOCTBYET PA3BUTHUIO Y OOYUAIOIITUXCSA YMEHU T
HMCIIOJIL30BATh Pa3JIMUHbIE BBIPA3UTEJIbHbIE CPEACTBa SI3bIKAa MAaTe-
MaTHUKU — CJOBECHBbIe, CHUMBOJHUYECKUEe, rpaduuyecKme, BHOCUT
BKJIaJ B (popMUpPOBaHIe IPEACTABIEHUI O POJIU MaTeMAaTUKU B pas-
BUTHUU IIUBUINU3AIUN U KYJIbTYPHI.

MECTO YYEBHOI0 KYPCA B YYEBHOM MJNAHE

CorsacHo yuebHOMY ILIaHy B 7—9 KJjaccax maydyaeTrcs yueOHBINA
Kypc «Anrebpa», KOTOPBIM BKJIIOUAET CJIENYIOIINE OCHOBHBIE pPa3-
neabl comep:kaHmusA: «Uwmcila M BBIUMCIEHUSA», «AJredpanyuecKue
BBIDAXKEHUA», «YpPaBHEHUA U HepaBeHCTBa», «DYHKIIUU».

VuebubIl IIJIaH Ha u3ydeHue aaredbpnl B 7—9 KJyaccax OTBOIUT
He MeHee 3 yueOHBIX UACOB B HEJEJIO B TeUeHUE KaKJAOTr0 rojga 00-
yUeHHUsI, BCero 3a TPU rojga obyueHus — He MeHee 306 yueOHBIX
YacoB.
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COAEPXAHUE YYEBHOTO0 KYPCA (N0 FrOAAM OBYYEHUA)
7 Knacc

Yucna u évltiucierHus
PaunoHanbHble yncna

Hpobu 0OBLIKHOBEHHBIE U AECATUYHBIE, IePeX0/] OT OOHOM (hoPMBI
3amucu apobeii Kk apyroii. [lIoHsATHE pariuoHAJIbHOTO YNCJIa, 3alUCh,
CcpaBHeHUe, YIOPAJOUYNBaHIE PAIIMOHATBHBIX unces. Apudmernue-
CKMe OeMCTBUA C palMOHAJBHBIMU YucjaaMu. PellleHuwe 3amad m3
peasbHOM MPaKTUKU Ha YacTH, Ha APOOHU.

CreneHb ¢ HATYypaJbHBIM IIOKAa3aTeJeM: OllpeneeHne, Ipeodpaso-
BaHUe BI:IpaHCGHI/II;’I Ha OCHOBe€ OIIpeaesiIeHndA, 3alliCh 6OJII:I_HI/IX quceJI.

ITporeHTsI, 3aIUCh IPOIEHTOB B BUAE AP0O0OU U IPoOU B BUE IIPO-
meHToB. Tpu OCHOBHBIE 3aJauy Ha IIPOIEHTHI, PEeIIeHre 3aJad u3
peasibHOU IpaKTUKU.

ITpumeHeHre IPUBHAKOB AeJIMMOCTU, PABJIOKEHEe Ha MHOMKUTE-
JI HATYPAJIbHBIX YUCeJI.

PeanbHble 3aBICUMOCTH, B TOM UYMCJE IIpAMasd U o0paTHAs IIPO-
TOPI[MOHAJIBHOCTH.

Anzebpauueckue 6bipaiceHus

Ilepemennbie, YnCI0BOE 3HAUEHUE BEIPDAYKEHUA ¢ mepeMeHHO. [[o-
OyCTUMble 3HAUEHUA IIepeMeHHBIX. lIpeacTaBjieHUe 3aBUCUMOCTU
MeXKIy BeJnmuuHaMu B Buzae GopmyJibl. Beruuciaenus mo gopmyiam.

IIpeobpasoBaHue GYKBEHHBIX BHIPAKEHUH, TOMKIECTBEHHO PABHbBIE
BBIPAKEHUS, IIPABUJIA IPE00PA30BAHMUS CYMM U IPOU3BEIEHUI, IIpa-
BUJIa PACKPBITHA CKOOOK U IPUBENEHUA IIOJOOHBIX CJIaraeMbIX.

CBoiicTBa CcTeleH! ¢ HATYPAJbHBIM IIOKa3aTeeM.

Opuousiensl 1 MHOTOUJeHbI. Cremens MHoOrousexa. Ciaolkenue,
BBIUNTAHNE, YMHOMKEHIE MHOTrOUYJIeHOB. @OpPMYJIbl COKPAIIEHHOrO
YMHOKEHUA: KBaApaT CYMMBI 1 KBaapaT pasHoctu. @opmysaa pas-
HOCTH KBaApaToB. PasiiokeHre MHOTOUYJIEHOB HA MHOYKUTEIIN.

Ypaenenus

YpaBHeHUe, KOpeHb YPaBHEHNS, IIpaBUJIa IIpeodOpa3soBaHUs ypaB-
HeHUs, PABHOCUJILHOCTDh YPABHEHUI.

JluHeliHOe ypaBHEHUE C OJHOM IIepeMeHHOIi, YMCJIO KOPHeH JIu-
HeHOTO ypaBHEHUs, pellleHue JUHEHHbIX ypaBHeuwuii. Cocrasie-
HUe ypaBHEHUI 110 YCJIOBUIO 3amaun. Pelllenre TeKCTOBBIX 3a4a4 C
TTOMOIIIBI0 YPABHEHUH.

JluHeliHOe ypaBHeHUE C ABYMs IIepeMeHHbIMU U ero rpadpuk. Cu-
cTeMa IBYX JUHENHBIX YPaBHEHUH ¢ ABYyMsA ImepeMeHHBIMU. Pere-
HIEe CHCTEeM ypaBHEHUII cIoco0OM IIoACcTaHOBKU. IIpuMepnl pelre-
HUSA TEeKCTOBBIX 3a7aY C IOMOIIHIO CUCTEM YPaBHEHUMH.
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Koopdunamut u zpaguru. Pynruuu

Koopaunara Touku Ha ipsaMoii. YucaoBble TpoMeKyTKHU. PaccTo-
AHUE MEeXIY NIBYMA TOUYKaMU KOOPAWHATHOI IIPAMOIA.

ITpsamoyronbHasa cucrema KoopauHat, ocu Ox u Oy. Abciucca u
OpAUMHATA TOUKY HA KOOPAWHATHOMU IJIOCKOCcTU. IIpmmeps! rpaduKos,
3aaHHBIX (hopmysiamu. UreHre rpadMKOB peaJbHBIX 3aBUCHMOCTE.

ITousarue pyurnuu. I'padpuk pyaxiiuu. CBoricTBa PyHKITUHA. JIMHER-
Hasa QYHKINUA, e€ rpaduk. 'padur dyarnuuy = |x|. 'padhuueckoe
pellleHUe JUHENHBIX YPaBHEHUU U CUCTeM JMHENHBIX YypaBHeHUN.

8 Knacc

Yucaa u évtuucienus

KBagparuniii koperb u3 uwuciaa. [[oHATHEe 00 MPpPaAIMOHAIBLHOM
yucye. [JecaTnuable MPpUOIMIKEHUSA UPPAITMOHATbHBIX ynces. CBOM-
cTBa apuMeTUUeCKUX KBAAPATHBIX KOPHEH M WX HNpPUMeHeHUe K
npeoOpa3oBaHUIO UYMCJOBBIX BBIPAKEHUN W BbIUMCIIeHUAM. [leii-
CTBUTEJIbHBIE UICJIA.

CreneHs c IeJbIM IIOKa3aTejaeM U e€ cBoiicTBa. CTaHmapTHAas 3a-
OuCh YmMCJa.

Anzebpauueckue 8vlpaiiceHus

KBagpaTHBIN TPEXUJIEH; PAa3JIOKeHNe KBaApPaTHOrO TPEXUJIeHa Ha
MHOKUTEJH.

Anrebpanueckas Apodb. OCHOBHOe CBOMCTBO aJjredpamyecKoit
npobu. CirokeHune, BRBIUNTAHNE, YMHOMEHIIE, JeJeHne ajreopande-
cKkux apobeii. PamuoHanbHble BRIPAsKEHUS U UX IIpeoOpasoBaHUe.

Ypaeénenusa u nepasencmeéa

KBagpaTtHoe ypaBHeHUE, (DOPMY.JIa KOPHEIH KBaAPaTHOTO yPaBHEHHI.
Teopema Buera. PemnieHue ypaBHEHUH, CBOOAINMUXCA K JUHEHHBIM U
KBaJpaTHbIM. [IpocTeiilire 1poOHO-parioHATIbLHBIE YPAaBHEHHU.

T'papuueckas nuTepuIpeTanuia YypaBHEHUH ¢ IByMSA IePeMeHHBIMUT
¥ CHCTeM JIMHEeNHBIX YPaBHEHUI ¢ ABYMSA NepeMeHHbIMU. [IpuMepsl
pelieHusa crUCTeM HeJWHEeHHBIX YPABHEHUI ¢ ABYMS IIePeMeHHBIMU.

Pelrterre TeKCTOBBIX 3a7ad ajredpamuyecKuM CIIOCOOOM.

YucsoBble HepaBeHCTBA WM UX CBoiicTBa. HepaBeHCTBO ¢ OZHOM
nmepeMeHHOM. PaBHOCHMJIBHOCTh HepaBeHCTB. JIuHeliHbIe HepaBeH-
CcTBa ¢ OAHOM mepeMeHHOIl. CUCTeMbl JUHEHHBIX HEPABEHCTB C O~
HOII MepeMeHHOI.

dynryuu

ITouarue pyurmuu. O6IacTh OUpeneSeHs U MHOMKECTBO 3HaUe-
Huit pyHrnunu. Coocods! 3aganua GPyHKITUI.

I'padur pyurnmu. Urenme cBoiicTB (QDYHKIIUU IO €€ Tpaduky.
IIpumeps! rpaduKoB GYHKIINIT, OTPAKAIOIIUX PeaJbHbIE IIPOIIECCHI.
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DyHKIINYU, ONUCHIBAIOIINE IPAMYIO 1 00PATHYIO IIPOIIOPIIUOHAT -
Hble B8aBHCHMOCTH, uX rpapuru. @DyHKOIUL y = x°, y = x°,
y = Jx, y = |x|. I'paduueckoe pellleHre ypaBHEHUN U CHUCTEM

ypaBHEHUMH.

9 Knacc

YQucna u évluucieHus
DelicTBUTENbHbIE YUCNA

PanuonanpHble umncja, UPPAIMOHAJbHBIE UHNCJIA, KOHEUHBLIE U
6eCKOHeUHbIe JeCATUYHEIe TPpo0ou. MHOKeCTBO NeiCTBUTEeIbHBIX UL -
ceJl; IeficTBUTEeJIbHBIE UICIa KaK 0eCKOHeUHbIe JeCATHYHbIE TPOo0u.
BsauMHO oqHO3HaYHOE COOTBETCTBYUE MEK Iy MHOKECTBOM AetiCcTBU-
TeJIbHBIX UMCeJ 1 KOOPAUHATHOI IIPSIMOM.

CpaBHeHUe IeMCTBUTENbHBIX UHCe], apuMeTnUecKre TefCcTBUA
C IefCTBUTEJIbHBIMU YNCJIAMU.

WU3mepeHus, NpuBANKEHUA, OLLEHKM

Pasmepsl 00beKTOB OKPYIKAIOIETO MUPA, JJINTEeIbHOCTD IIPOITEeC-
COB B OKpY:KaloIlleM MUpe.

ITpubnaum:xéHHOEe 3HAUEHNE BeJIWUYWHBI, TOUHOCTh IMPUOJIUIKEHNA.
OxpyrieHue ynucesa. [IpUKUAKa U OlleHKa Pe3yJIbTaTOB BEIUKCIEHUI.

Ypasnenus u nepaeencmea
YpaBHeHMA C OAHOW nepemMeHHOM

JluneiiHoe ypaBHeHUe. PelieHne ypaBHeHNH, CBOAANINXCSA K JIM-
HENHBIM.

KBagpaTtHoe ypaBHeHue. PellleHne ypaBHEHUI, CBOAAINUXCI K
KBaapaTHbIM. BukBagpaTHoe ypaBueHue. [IpuMepsl pelleHns ypas-
HEHUU TpeThel 1 YeTBEPTOH CTelleHell pa3IoKeHneM Ha MHOMKUTEIIN.

Peitennve npo0OHO-panOHATBLHBIX YPaBHEHUH.

PelteHre TeKCTOBBIX 3aJad ajaredparuyecKUM MeTOLOM.

CucteMbl ypaBHEHUN

YpaBHEHUE ¢ ABYyMA MepeMEHHBIMU U ero rpaduk. Pemrenue cu-
CTeM ABYX JINHENHBIX YPABHEHUI C ABYMA IlepeMeHHbIMU. PerteHue
CHCTEM IBYX YPaBHEHUI, OLZHO U3 KOTOPBIX JIMHEHHOE, a APyroe —
BTOpOI cTeneHu. I'padmueckas MHTEPIIPeTAIls CUCTEMbI ypaBHE-
HUHA ¢ IBYMA HEePEMEHHBIMU.

Perrenve TeKCTOBBIX 3ajjau ajredpanyecKUM CIIOCOOOM.

HepaBeHcTBa

YucaoBble HepaBeHCTBA U UX CBOMCTBA.
Penrenve nuHeTHBIX HEPABEHCTB C OTHOM mepeMeHHOU. PerteHue
CUCTEeM JUHEHMHBbIX HEPABEHCTB C OAHOI mmepeMeHHoii. KBagpaTHbIe
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HepaBeHcTBa. I'padmueckas MHTEPIpPeTanid HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMS II€PEeMEHHBIMU.

Ddynruuu
KBagpatuunasa QyHkIiius, eé rpadpuk u cBoiicrsa. Ilapabosa, Ko-
OpAVHATHI BEPIINHBI 1apaboJbl, OCb CUMMETPUYN IapaboJIbI.
T'paduru odysrxnuit: y = kx, y = kx + b, y = E, y = x°,
X
y = Jx, Yy = |x| u ux cBoiicTBa.

YQucnoswvie nocaedosamenibHoOCMU

OnpeneneHue U cnocobbl 3afaHUsA YUCIOBbLIX NOC/IEA0BATENbHOCTE
ITonaTme uwuciOBOII TOCJIEIOBATEJILHOCTU. 3aJaHUue IOCJeTOBa-
TeJIbHOCTU PEeKYPPEHTHOI (opmyJioit 1 GopMyJa0ii n-ro 4jaeHa.

ApudmeTnyeckas U reometTpuyeckas nporpeccuu

Apudpmernueckass M reomMeTpuuecKas mnporpeccun. PopmyJibl
n-ro ujeHa apu(pMeTHUECKON 1 reOMEeTPUUYECKOM IPOTrPeccuii, cym-
MBI TIEPBBIX 11 UJIEHOB.

HNzobparkenue 4ieHOB apu(pMeTHUUYECKON U TeOMEeTPUYECKON IIPo-
rpeccuii TOUKaMU Ha KOOPAWMHATHOU ILJIOCKOCTU. JIMHEeHHBIN U 9KC-
HOHEHIUAJbHBIA pocT. CI0KHBIE IPOIEHTHI.

MJIAHWPYEMBIE NPEAMETHbIE PE3YJIbTATbI OCBOEHUA MPUMEPHOM
PABOYEWN NPOrPAMMbI KYPCA (N0 rOJAM OBYYEHUA)

OcBoenne yuebHOro Kypca «Ajrebpa» Ha ypoBHE OCHOBHOI'O 00-
II1ero 06pa3oBaHU JOJKHO 00eCcIIeunBaTh JOCTUKEHUE CAeAYIOTUX
IIpeIMeTHBIX 00pa30BaTeIbHBIX PEe3yJIbTATOB:

7 Knacc

Qucna u évrtiucierHus

= BLIDOJIHATE, coueTas YCTHBIE U MMHUChMEeHHbIe TPUEMBI, apudme-
TUYEeCKUe MeHCTBUS C PAI[MOHAIbHBIMHU UUCJIAMU.

= HaxoauTh 3HAUEHUA YMCJOBBIX BBIPAKEHUI; IPUMEHATh PasHO-
oOpasHbIe CIIOCOOBI M MPUEMBI BBIUNCJICHUA 3HAUCHUI TPOOHBIX
BBIpa'KeHU, comepKalinx OOLIKHOBEHHbBIE U AeCATUYHBIE TPOOU.

= [IepexoauTh OT OHOI (hOPMBI 3aIIMCH UHCEeJ K APyrou (Irpeodpaso-
BBIBATh MOECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO
B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO MeCATUUHYIO APOOBb).

= CpaBHUBATD U YIOPAMOUMBATH PAIlMOHAJIbHBIE UMCJIA.

= OKPYIJIATH YKCJIA.

= BLIDOJTHATH TPUKUIKY 1 OIIEHKY pe3yJibTaTa BEIUNCJIeHU, OIleH-
Ky 3HAUEHUU YMCJIOBBIX BBIPAKEHUIA.
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= BBITTOJIHATH JefiCTBUA CO CTEIIEHAMU C HaTypPaJbHBIMU IIOKa3aTe-
JISIMU.

IIpuMeHATH IPUSHAKYU TeJINMOCTH, PA3JOKEeHNe Ha MHOMKUTEIN
HATYPaJIbHBIX YUCEJI.

Pemrath mpakTUKO-OpUEHTUPOBAHHBIE 3a/laUll, CBA3aHHBIE C OTHO-
IIIeHeM BeJINUNH, ITPOIIOPIIMOHAIBHOCTHIO BeJIMUNH, ITPOIEeHTAMH;
MHTEPIPETUPOBATh PEe3yJIbTAThI PEIIeHUs 3a1au C YUETOM OrPDaHM’-
YeHUii, CBABaHHBIX CO CBOICTBAMU pPacCMAaTPUBAEMbIX 00HEKTOB.

Aanzebpauveckue gvipaxceHus

Hcnonb3oBaTs anredpamiecKyro TePMMIHOJOTUIO W CHUMBOJIUKY,
OIPUMEHATH €€ B IPOIlecCe OCBOEHUA yUeOHOTO MaTepuaa.
Haxoauth 3Hauennss OYyKBEHHBIX BhIPAKeHUN IIPU 3aJaHHBIX 3HA-
YeHUAX MEePEeMeHHBIX.

BrimoHATh mpeobpasoBaHusA II€JIOT0 BhIPAMKEHUS B MHOTOUJIEH
npuBeIeHreM HOA00HBIX CJIaraeMbIX, PACKPBLITHEM CKOOOK.
BrIimosHATH YyMHOXKEHME OfHOUJIeHa HA MHOTOUJIEH ¥ MHOTOUJIeHa
Ha MHOTOUJIEH, TPUMEHATH (QOPMYJILI KBaJpaTa CyMMbI U KBaJpa-
Ta Pa3HOCTH.

OcyI1ecTBAATh pPasjoKeHre MHOTOUYJIEHOB Ha MHOYKUTENU C IIO-
MOIIIbIO BBIHECEHUS 3a CKOOKM 00IIEero MHOKUTENSA, TPYIIINPOBKYU
cjaaraeMbIX, IPUMeHEeHUsA (OPMYJ COKPAIIEHHOTO YMHOMKEHUA.

= [IpuMeHATh NpeoOpasoBaHUSA MHOTOUYJIEHOB [IJIs PeIleHus pas-
JUYHBIX 3a/la4Y U3 MAaTEeMaTUKU, CMEKHBIX IIPEJIMETOB, U3 pPeaib-
HOI IPaKTUKU.

Hcnoap30BaTh CBOMICTBA CTENEHEl C HATYPAJIbHBIMHU ITOKAa3aTeJsa-
MU JJIs1 Ipeo0pa3oBaHUs BhIPAKEHUIA.

Ypaenenusa u nepasencmeéa

PenraTs quHeliHbIe yPaBHEHUS C OJHOM IMepeMeHHOM, IpUMeHss
IpaBuUJia IMepexoma OT MCXOJHOr0 YPaBHEHUS K PABHOCUJIBLHOMY
emy. IIpoBepATh, ABJIAETCA JIU YMCJIO KOPHEM YpPaBHEHUS.
ITpumeHATsL TpauUecKue MeETOALI HPU PEeIIeHUN JUHEHHBIX
YpaBHEHUH U UX CUCTEM.

ITogGupaTs mpuUMepHI IMap YNCes, ABIAIOININXCA pelleHueM JIn-
HeHHOro ypaBHEHUs C ABYMs IIePeMeHHBIMHU.

CTpouTh B KOOPAMHATHOM MJOCKOCTU rpaduK JUHEHHOTO ypaB-
HEHUS C JBYMsA IEePeMEeHHBIMU; I0Jb3ydACh TrpadmUKOM, IIPUBO-
IUTH IPUMEpPHI PellleHnusa YPpaBHeHU.

Perrats cucTeMbl ABYX JUHENHBIX YPAaBHEHUM C IBYMS IIepeMeH-
HBIMH, B TOM YHCJie TpapuuecKu.

CocTaBJIsTh U peliaTh JUHeTHOe YPaBHeHNe UJIN CUCTEMY JIMHEeH-
HBIX YPaBHEHUH II0 YCJIOBUIO 3aaUull, MHTEPIPETUPOBATEL B COOT-
BETCTBUU C KOHTEKCTOM 3aJaulu ITOJIYUEeHHBIN pes3yJbTar.
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Koopdunamut u zpaguru. Pynruuu

HNzobpaxaTs Ha KOOPAMHATHOII HNPSAMOII TOYKH, COOTBETCTBYIO-
e 3aJaHHBIM KOOPAWHATAM, JyYd, OTPE3KU, MHTEePBaJbl; 3a-
OHUCHIBATH YMCJIOBBIE MPOMEKYTKHU Ha ajaredbpandyecKoM s3bIKe.
OTrMeuaTh B KOOPAMHATHON MJIOCKOCTH TOUKHU MO 3aJaHHBIM KO-
opIWHATAM; CTPOUTH Tpa@UKM JUHEHNHBIX QYHKNuii. CTpouTh
rpaduk QYHKIUU Yy = | X
OnwucheIBATH C IIOMOIILIO PYHKITNIT N3BECTHBIE 3aBUCUMOCTU MEXK-
Iy BeJIMUMHaAMMU: CKOPOCTH, BPeMsf, PACCTOAHME; IleHa, KoJude-
CTBO, CTOUMOCTbH; IPOU3BOAUTEIbHOCTh, BPpeMsA, 00bEM PabOTHI.
Haxonurh 3HaueHMe (DYHKINU 110 3SHAUEHUIO €€ apryMeHTa.
IToruMaTh rpapuueckuii coocod IpeCcTaBJIeHUA U aHaIN3a MH-
dopmanuu; M3BJIEKATh W HHTEPIPETHUPOBATHL MHMOPMAIIUIO U3
rpad)IKOB peaJbHBIX IIPOIIECCOB U 3aBUCUMOCTEH.

Knacc

YQucna u ébluucieHus

Hcnonb3oBaTh HavaJdbHBIE IIPEACTABJICHUS O MHOKECTBe meli-
CTBUTEJIbHBIX YHNCEJI IJA CPAaBHEHUS, OKPYIJIEHUSA U BBIUUCJTE-
HU#; n300paskaTh JefCTBUTEIbHBIE UMCIa TOUKaAMU Ha KOOPIU-
HaTHOU HPSAMOIi.

ITpumeHATs TOHATHUE apUPMETUUECKOTO KBAAPATHOTO KOPHA; HA-
XONUTh KBaJpaTHbIe KOPHU, HCIOJb3Ys NOPU HEOOXOAMMOCTU
KaJbKYJATOP; BHINOJHATL IPeoOpa3oBaHUA BBIPAKEHUHN, COmep-
JKaIluX KBaJpaTHBIE KOPHU, UCIIOJb3ysA CBOWCTBA KOPHEeN.
HUcnonb3oBaTh 3anucy GOJBIINX U MAJBIX YNCEJ C IIOMOIIBIO Je-
CATUYHBIX Ipobelt u cremeneir uucaa 10.

Anzebpauueckue 8vlpaiicerHus

HpI/IMeHHTL IIOHATHE CTeIIeHU C IeJIBIM IIOKa3aTeJieM, BBIIIOJI-
HATH ITpeodpas3oBaHUs BhIPAKEHU, COAEPKAIIUX CTEIeHH! C Iie-
JBIM IIOKa3aTeJieM.

BBIDOMHATL TOXKIECTBEHHBIE IIPEOOPAa30BaHUA PAIMOHAJIBHBIX
BI:Ipa}I{eHI/Iﬁ Ha OCHOB€ ITpaBUJI I[eﬁCTBHﬁ HaJg MHOI'OYJIEHaMU "
ajarebpanyecKUMU APOOAMIH.

PaCKJIaI[LIBaTI: I-CBa].'[paTHI:Iﬁ TpéXqJIeH Ha MHOMXUTEJIN.
ITpumeHATH TPeoOpPa30BaHUA BhIPAKEHUN AJISI PEIleHNA Pa3anuy-
HBIX 3aJa4 U3 MaTeMaTuKHn, CMEeXHBIX IIPpeaIMeTOB, 13 peaJ’II:HOfI
OPaKTUKU.

Ypasnenus u nepaeencmea

Pematy nuHeliHbIe, KBaApaTHbIEe YpPaBHEHUSA U PalMOHAJIbHBIE
ypaBHEHUA, CBOAANINECA K HUIM, CUCTEMbI ABYX YPaBHEHUM C IBY-
MA TepeMeHHBIMU.
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= [IpoBOAUTE IIPOCTEHUINNE HCCIEeAOBAHUSA YPaBHEHUN U CUCTEM
ypaBHEHUII, B TOM 4YHCJIe C IIPUMeHeHHeM rpa)muecKux IIpen-
craBJieHU# (ycTaHaBJIMBaTh, UMEET JIM YPaBHEHUE WUJIU CHUCTEMa
YpPaBHEHUU peIleHusi, eCJIii UMeeT, TO CKOJbKO, W Mp.).
IlepexoauTs OT cJaA0BECHOI (GOpPMYIUPOBKM 3aJaun K eé aarebpa-
WYECKON MOJeJIn C IOMOIIBI0 COCTABJEHUA YPAaBHEHUA WU CHU-
cTeMbl YPaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEK-
CTOM 3aJaYu IIOJYUYeHHBIN pe3yJbTar.

IlpuMeHATH CBOMCTBA YHCJIOBBIX HEPABEHCTB [IJid CpPaBHEHU,
OIleHKU; pellnaTh JUHelNHbIe HepPaBeHCTBa C OJHOM IepPeMeHHON 1
WX CHCTEeMbI; JaBaTh rpaUUecKyi0 HMJLJIIOCTPAIII0 MHOYKECTBa
pelieHniT HEPaBEHCTBA, CUCTEMbLI HEPABEHCTB.

dynruyuu

ITorumars 1 ucHoONIBL30BaTh (QPYHKIIMOHAJIbHBIE IOHATUA U A3BIK
(TepMUHBI, CHMBOJIUUECKYE 0003HAUEHUA); OIIPEIENIATh 3HAUEHUE
GYHKIUU II0 3BHAYEHUIO apT'yMeHTa; OIIPeAeaATh CBOicTBa (DYHK-
IIUU IO e€ TrpapuKy. k
CTpouTh rpauKu 3jIeMeHTapHBIX QYHKINI BUga Yy = Y= xZ,

y =x°, y = Jx, y = |x|; onmuceIBaTH CBOMCTBA UMCIOBOH DYHK-

IIUU 110 e€ rpapuKy.

9 Knacc

YQucaa u eviiucieHus

CpaBHUBATH U YOOPAMOUYMBATH PAIlMOHAJIbHBIE U MPPAIIMOHAb-
HBIE YMCJIA.

BrimosHATL apudmMeTnuecKue NefCTBUSA C PAIITMOHAIbHBIMU YHC-
JaM#, coueTad YCTHbIe U IIMCbMEeHHbIE IIPUEMBI, BBITOJHATDH BbI-
YUCJEHUA ¢ UPPAIMOHAIBHBIMU YUCIAMMU.

Haxonuth 3HaueHUA cTeleHel C IeJbIMU IIOKa3aTelAMU U KOp-
Hell; BBIYUCJATH SHAUYEHUSA YMCJIOBBIX BBIPAYKEHUM.

OKpPYIIATh JeNCTBUTENbHBIE UKCJIA, BLINOJHATL MPUKUIKY pe-
3yJIbTaTa BBIUUCJIEHUH, OIEHKY YUCJOBBIX BBIPAYKEHUN.

Ypaenenusa u nepasencmea

PemraTh muHelinble U KBaJApaTHbIE YPABHEHUS, YPABHEHUA, CBOI -
muecsa K HUM, IPOCTeHiue ApOOHO-palluOHATIbHbIE YPABHEHU .
Perrats cucTeMbl ABYX JUHENHBIX YPAaBHEHUMN C IBYMS IIepeMeH-
HBIMU U CHCTEMBI ABYX yYPaBHEHUM, B KOTOPBLIX OJHO ypaBHEHU!E
He ABJAETCA JUHENHBIM.

Permats TeKcTOBBIE 3ajauu ajredpamuecKUM CIIOCOOOM C ITOMO-
IILI0 COCTABJIEHUSA ypPaBHEHUSA MM CHUCTEMBI ABYX YPaBHEHUM C
IBYMSA HMepPeMeHHBIMU.
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IIpoBomuThs mpocTeliliue HCCIEeNOBAaHUSA YPaBHEHUUN U CUCTEM
YpaBHEHUM, B TOM UYUCJIE C IPUMEHEHUEM rpadUuecKUx IIpen-
craBJieHU# (ycTaHaBJIMBaTh, UMEET JIM YPaBHEHUE WUJIU CHUCTEMa
YpPaBHEHUU peIleHusi, eCJIii UMeeT, TO CKOJbKO, W Mp.).

Penrars nuHeliHbIe HepaBEeHCTBA, KBaJpaTHbIe HePaBEeHCTBA; N30-
OpaskaTh peIlleHlle HePaBEeHCTB HA YMCJIOBOI HPSAMOIi, 3aIHChI-
BaTh PeIIeHre C TOMOIIbLI0 CUMBOJIOB.

Pemiates cucreMbl JIMHETHBIX HepaBeHCTB, CUCTE€Mbl HEPaBE€HCTB,
BKJIIOUAIOIIMEe KBaJApaTHOEe HepaBeHCTBO; M300pakaTh pelleHune
CHCTeMBbl HEPaBE€HCTB Ha YMCJIOBOM HpSIMOfI, 3aIlChIBATh pelne-
HIE C IOMOIIbI0O CUMBOJIOB.

Ncnooas3oBaTh HepaBeHCTBAa IIPHU PEIlIeHNM Pa3JIMYHBbIX 3agad.

Ddynruuu
PacnosnaBaTh QYyHKIINY N3YUEeHHBIX BUAOB. IlokaspIiBaTh cxema-
THYECKY PACIOJIOKeHNe HA KOOPAUHATHON IJIOCKOCTU IPaduKOB

k
dynkmumit Buga: y = kx, y = kx + b,y = —, y =ax?® + bx + ¢,

y=x3y = Jx, Y = |x| B 3aBUCUMOCTH OT 3HaUEeHUU Koahhuu-

€HTOB; OIIMCHIBATH CBOWCTBA (DYHKIIWIA.

CrpouTh 1 nM300paskaTh cxeMaTuUeCKU rpapuKy KBaAPaTUIHBIX
(GYHKIUIT, OIMMCHIBATh CBOMCTBA KBaJAPATUUYHBIX (PYHKIIUHA IO UX
rpaduram.

PacmosHaBaTh KBaApaTUUYHYIO (PYHKIINIO IO (OpMYyJe, IIPUBO-
IUTH TIPUMepPhl KBAAPATUUYHBIX (PYHKIIUN W3 peasbHOU JKU3HU,
(pU3UKU, TeOMETPUHA.

Apupmemuueckan u zeomempuieckKkas npozpeccuu
PacmosHaBaTh apu@MeTUUECKYIO U TeOMETPUUYECKYIO ITPOTPecCunt
IpHU PasHBIX CIIocOo0ax 3agaHUs.

BoITOJHATH BEIUYKCIEHUS C UCIIOJIb30BaHUEM (POPMYJI n-TO UjaeHa
apu(@MeTUUYeCKOll M reOMeTPUUeCKOIl Imporpeccuii, CyMMBbI IIep-
BBIX N UJIEHOB.

HNzobpakaTs YJeHBI IIOCJEJ0BATEILHOCTH TOUYKAMHN HA KOOPIU-
HaTHOU TJIOCKOCTH.

Pemars 3amaum, cBA3aHHBIE C YMCJIOBBIMU ITOCJIEIOBATEILHOCT -
MM, B TOM YHCJe 3aJadyu 13 peaibHOI KU3HU (C UCIIOIb30BaHIEM
KaJbKyJIATOPA, ITU(PPOBBIX TEXHOJOTUH).

MpumepHas paboyas nporpamma
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NMPUMEPHAA PABOYAA NPOrPAMMA
YYEBHOI0 KYPCA «FTEOMETPUA». 7-9 KJIACCbI

LEEMN U3YYEHUA YYEBHOTO KYPCA

«MareMaTuKy ysKe 3aTeM yYUTH HAJ0, YTO OHA YM B IIOPAIOK
IPUBOIUT», — IUCAJ BeJINKUH pycckuil yuenniit Muxani Bacuibe-
BuY JlomoHocoB. I B 5TOM COCTOUT OfHA M3 ABYX Ilejiell 00yueHusd
reoMeTPUU KaK COCTABHOM UACTU MaTeMaTUKU B IITKOJIEe. DTOH Iean
COOTBETCTBYET AOKasaTeJbHAaA JIMHUS IIPEINoJaBaHUA TeOMETPUU.
Crnenys mpencTaBieHHOI paboueil mporpaMMe, HAUUHAA C CEHEMOT0
KJacca Ha YPOKaX reoOMeTPUU 00yUaIOIIUICSa YUYUTCA IPOBOAUTE 0~
KasaTeJbHbIE PACCYKAEHUA, CTDOUTD JIOTUUYECKIIE YMO3aKJIIUEeHN T,
IOKAa3bIBATh UCTUHHBIE YTBEPIKIEHUSA U CTPOUTH KOHTPIPUMEDHI K
JIO}KHBIM, TPOBOAUTH PACCYKAEHUS «OT IPOTUBHOTO», OTJINYATH
CBOIICTBA OT IPU3HAKOB, (hOPMYINPOBATH OOpaTHBIE YTBEPIKIECHUA.
YuyeHUK, OBJIaIeBIINI NCKYCCTBOM PACCYKAaTh, OyAeT IPUMEHATH
ero 1 B OKpy:KamwIei :xusuu. Kak nucay reomerp u negaror irops
®enoporuu IlapbiruH, «JIOIBMU, ITOHUMAKIIUMHI, YTO TAKOE JI0-
Kas3aTeJIbCTBO, TPYAHO U fake HEBO3SMOXKHO MAaHUITyJIUPOBATh» . I B
5TOM COCTOUT Ba’KHOE BOCIUTATEJILHOE 3HAUEHUE U3YUEHUA TeoMe-
TPUU, IPUCYINlee UMEHHO OTeUeCTBEHHOII MaTeMaTUUYeCcKOoil IITKOoJIe.

BwmecTe ¢ TeM aBTOPBI mPOTPaMMbI IPENOCTEPETAIOT YUUTEJIA OT
U3JUITHETO (hopMain3Ma, 0COOEHHO B OTHOIIIEHUM HavyaJ M OCHOBA-
HU# reomerpunu. @paniy3ckuit mareMaTuk ¢Kau [[befoOHHE IO 3TO-
MYy IIOBOJAY BBICKasaJicsd Tak: « HTo KacaeTcs JeJNKATHON IPo0ieMbl
BBEIEHUS «aKCHUOM», TO MHE Ka)KeTCdA, UTO Ha IMePBBIX ITOpax HYMXK-
HO B0OOIIe m3beratb MPOM3HOCUTHL caMo 3TO cyioBo. C mApyroi :xe
CTOPOHBI, He CJEAyeT yOycKaThb HU OJHON BO3MOKHOCTU IaBaTh
IpUMEPHI JIOTHUYECKUX 3aKJIOUEHHN, KOTOPbIe KyZa B OOJIbIIIEl Me-
pe, ueM uaes akCUOM, ABJAIOTCA UCTUHHBLIMU U €IWHCTBEHHBLIMU
OBUTATEJIAMY MATEMAaTUUYECKOTO MBIIIJIEHUI» .

Bropoii menbro M3yueHUs TeOMeTPUU ABJISIETCS MCIIOJIb30BAHUE
€é KaK MHCTPYMEHTA IIPU PeIlleHNM KaK MaTeMaTHUUYeCKUX, TaK U
OpaKTUYECKUX 3a/ad, BCTPEUAIOIINXCA B pPealbHOI Ku3HU. OKOH-
YUBIIUNA KYypPC F€OMETPUU IITKOJBbHUK MOJKEH OBITb B COCTOSHUU
OIIPeIeIUThL TEOMETPUUECKYI0 (QUTYPY, ONMKUCATHL CJIOBAMU JAHHBIN
YepTEIK MW PUCYHOK, HAWTH ILIOHIAAb 3€MeJIbHOTO yJacTKa, pac-
CUUTaTh HEOOXOAUMYIO AJMHY OITOBOJIOKOHHOTO Kabesasa WJIN Tpe-
OyeMble pasMephl rapaka IJsg aBTOMOOUJISA. ITOMY COOTBETCTBYET
BTOpPAasi, BEIUUCIUTEbHAA JIUHUA B UBYUEHUU TeOMETPUU B IITKOJIE.
JlaHHasA mpakTuyecKasd JIMHUS ABJSETCA He MeHee Ba'KHOUW, UeM
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nepBad. Emé IlmaTtou mpeanuceiBajl, 4ToObI «Tpaskaane IIpekpac-
HOTO TOPOJiIa HU B KOEM cJiyuae He OCTaBJISJIN IeOMeTpuio, Belb He-
MaJIOBaYKHO Jaske ITOO0UHOe e€ IpuMeHeHre — B BOEHHOM [eJie 1a,
BIOPOYEM, ¥ BO BceX HAyKaX — JJIdA JIYUIIIero UX YCBOEHUA: Mbl BeIb
3HaeM, KaKas 0eCKOHeUHas PasHUIla CYIIeCTBYeT MeKY YeJJOBEKOM
HPUYACTHBLIM K I'€OMETPUY U HEIPUIACTHBIM» . [[JIsT 3TOr0 yUIUTEIIO
PeKoOMeHyeTcss mIoA0UpaTh 3aJaur IPaKTUUECKOro XxapaKrepa AJisd
paccMaTpuBaeMbIX TE€M, YUUThH JIeTell CTPOUTh MaTeMaTuYecKue MO-
e PeajbHBIX JKUBHEHHBIX CUTYaIluii, IPOBOAUTH BEIUUCICHUA U
OIIeHUBATH aIeKBAaTHOCTD MOJIYUEHHOTO pedyabTaTa. KpailiHe BasKHO
HONUEPKUBATH CBA3YU I'€OMETPUU C JPYTUMU IIpeAMeTaMu, MOTHUBU-
poBaThH MCIIOJIB30BATDH OIIPeNeSIeHUA TeOMEeTPUUYEeCKuX (PUTyp U MOo-
HATUHN, IeMOHCTPUPOBATH IPUMEHEeHNEe MOJYUYeHHBIX YMEeHU B Qu-
31Ke U TeXHUKe. ITU CBA3U HamboJiee APKO BUIHLI B TeMax «Bek-
TOPBI», « TpUroHOMETPHUUECKME COOTHOIIIEHU » , « MeTo  KOOPAMHAT »
u «Teopema IIudgaropas.

B zaksioueHue comniémMesa Ha BeJIUKOr0 MaTeMaTHUKa 1 aCTPOHOMA
HNorauna Kemiaepa, uToOBI eIlé pas IMOAUEPKHYTh M MeTalpeaMeT-
HOe, W BOCIIUTATeJbHOe 3HaueHue reomerpun: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus

tributum inter causas est, cur homo sit imago Dei”!.

MECTO YYEBHOTO KYPCA B YYEBHOM IMJIAHE

CorsacHo yuebHOMY ILIaHYy B 71—9 KJaccax maydyaeTcs yueOHBIN
Kypc «['eomeTpusa», KOTOPHII BKJIOUAET CJAEAYIOIINE OCHOBHBIE Pa3-
nenbl comep:kaHusA: «l'eomerpuueckme (PUIypbl W UX CBOHCTBa»,
«VlamMepeHUe TeOMETPUUYECKUX BEJIUUUH», a TaKiKe «lleKapToBBI
KOOPAWHATHI Ha IIJIOCKOCTU » , « BEKTODHBI», « [[BUIKEHUA IIJTOCKOCTH »
u «IIpeobpazoBanusA MOZOOUA» .

VuebHBIN IJIAH IIPeAyCMaTPUBaeT U3yUueHe TeoMeTpun Ha 6a30-
BOM YPOBHE, MCXOAA W3 He MeHee 68 yueOHBIX YacOB B yuyeOHOM
rony, Bcero 3a Tpu roga obyuenus — uHe meHee 204 uacos.

T'eomeTpusa equHa u BeuHa, oHa Osucraer B Boskbem ayxe. Hama npu-
YJaCTHOCTH K Heﬁ CIIYUT OJHUM U3 OCHOBaHHﬁ, II0 KOTOPBIM YeJIOBEK
moJnkeH ObITh oOpasom Boxxkbum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COAEPXAHUE YYEBHOTO0 KYPCA (N0 FrOAAM OBYYEHUA)
7 Knacc

HauanbHble moHATUA TeoMeTpuu. TouKa, mpAMasd, OTPE30K, JyY.
VYros. Bugasl yrinos. BeprukaiabHble 1 CMeKHBIE YIJIbI. BucceKTpu-
ca yraa. JlJomanasa, MHOTOYTroabHUK. [lapaiebHOCTD U IePHEeHIU-
KYJIAPHOCTD MPAMBIX.

CumMmerpuunble (purypbl. OCHOBHBIE CBOICTBa OCEBOM CHMMe-
Tpuu. [IpuMepbl CUMMETPUU B OKPYKAIOIIEM MIpE.

OcHOBHBIE IIOCTPOEHUS C MOMOIILIO IIUPKYJIA U JUHEHKH.

Tpeyroaruuk. BwicoTa, mMenmaHa, OMCCEKTpHca, UX CBOMCTBA.
PaBHOOeapeHHbBIN 1 PABHOCTOPOHHNI TPEeyroJbHUKN. HepaBeHCTBO
TPEeyTroJbHUKA.

CpoiicTBa U HPU3HAKMW PaBHOOEIPEHHOIO TpeyroJbHuKa. IIpu-
3HAaKU PaBEeHCTBA TPEYTOJbHUKOB.

CpoiicTBa M IpPHU3HAKHU IapaLIeJbHBIX IpAMBIX. CymMMa yriioB
TpeyroJbHUKAa. BHeITHNe yIJIbl TPeyroJbHUKA.

IIpaMoyroapHbIii TpeyroJabHUK. CBOMCTBO MeOUaHBI IIPAMO-
YTOJIBHOTO TPEYTOJbHUKA, IPOBEAEHHON K r'UImoTeHyse. IIpusHaku
paBeHCTBA MIPAMOYTOJbHBIX TPEYTOJAbHUKOB. IIpAMOYTOIBHBIN TPE-
YroJIbHUK ¢ yriom B 30°.

HepaBencTtBa B reoMmeTpuu: HEpPaBeHCTBO TPEYTrOJbHUKA, Hepa-
BEHCTBO O IJIMHE JIOMAaHOii, TeopeMa O OOJBIIIeM yrJie W OOJIbIIeil
CTOPOHE TPeyroJbHUKA. [leprneHanKyasap u HaKJOHHAA.

T'eomeTpuueckoe MecTo TOUeK. BrucceKTpuca yria 1 cepeaunHHbIT
MePHeHANKYJIAP K OTPE3Ky KaK reoMeTpUUYecKUe MecTa TOUeK.

OKpPYKHOCTH U KPYT, XOpJa U AUuaMeTp, X cBoiicTBa. BzauMHoe
pacmoJiosKeHre OKPYyKHOCTH U npamoii. KacaTenbHas u ceKyInasa K
oKpy:KkHOCTH. OKPY'KHOCTD, BIIMCAHHAaA B yroJ. BimcaHHas u Ommu-
caHHasdg OKPYKHOCTU TPEYyTrOJbHUKA.

8 Knacc

YerpipéxyroabHuku. [lapanigenorpaMM, ero Mpu3HaAKW U CBOM-
cTBa. YacTHbIe cirydan mapajjiegorpaMMoB (IIPAMOYTOJIbHUK, pOMO,
KBaJparT), UX IPUBHAKU U CcBOiicTBa. Tpamemnusa, paBHOOOKaA Tpa-
menus, eé CBOMCTBA 1 IIpU3HAKU. IIpaMoyroabHas Tpameius.

Meron yaBoenusa menuanbl. lleHTpasbHaA CUMMETPHUA.

Teopema @Pajsieca u TeopeMa O IIPOIOPIMOHAJIBHBIX OTPE3KAaX.
CpenHue JUHUY TPEeyroJibHUKA U Tpanenuu. [[eHTp Macc TpeyroJinb-
HUKA.

ITono6Gue TpeyronbHUKOB, KoadduiueHT nogodus. IIpusuaku mo-
nobus TPeyroJabHUKOB. [IpruMeHeHMre TOg00us IIPU pPeIlleHnun IpakK-
TUYECKUX 3aJad.
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CpoiicTBa ILIOHIaAel TreoMeTpuuecKux Quryp. PopMyabl Oad
IJIONTAAU TPEeYyroJbHUKA, IIapaJJejgorpaMmma, pomba U Tpaleiuu.
OrHoIlleHUe ILIoNIane Mogo0OHBIX (PUTYD.

Broiuuciaenue miomianeil TpeyroabHNKOB 1 MHOTOYTOJBHUKOB Ha
KJeTyaToii Gymare.

Teopema IIudaropa. IIlpumenernue Teopembl Iludaropa mpm pe-
IIeHNN IPaKTUYECKUX 3amad.

CuHyc, KOCUHYC, TAHTE€HC OCTPOTO yIJja IIPAMOYTOJBHOTO Tpey-
rojbHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIeCTBO. Tpuronome-
Tpudeckue pyHKmum yriaos B 30°, 45° m 60°.

Bnucanuble u meHTpaJabHbBIE YIJIBI, YIOJI MEXKAY KacaTeJbHOU U
XOpIoU. YTJIBI MEXKAY XOPJaMW U CeKyInuMUu. BimcaHHBIE U OIIU-
CaHHBIE YeTHIPEXYTOJbHUKU. B3aumMHOE pPAaCIOJIoKeHue JIBYX
okpyskHOCcTeii. Kacanue okpysxHocTeii. O0I1e KacaTe/JIbHBIE K IBYM
OKPYIKHOCTSM.

9 Knacc

Cunyc, KocuHyc, TaHreHc yriaos ot 0 mo 180°. OcHoBHOE TpHUTO-
HOMETPUUECKOe TOXKIeCTBO. POpPMYJIbl IPUBEIEHUS.

Pemrenue tpeyronsHuKoB. TeopemMa KOCUHYCOB U TeOopeMa CUHY-
coB. PellleHne mpaxTHUECKHUX 3a1a4 C KCIIOJIb30BAHUEM TEOPEeMbI
KOCUHYCOB U T€OPEMBI CUHYCOB.

IIpeobpasoBanue momobusi. Ilogqob6re COOTBETCTBEHHBLIX B3JIEMEH-
TOB.

Teopema o Ipou3BeIeHNN OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BEIE-
HUU OTPE3KOB CEeKYIUX, TeopeMa O KBaJpaTe KacaTeJbHO.

BekrTop, namHa (MOAyJsib) BEeKTOpa, COHAIPABJIEHHBIE BEKTODHI,
IPOTUBOIIOJOKHO HAIPaBJEeHHBIE BEKTOPHI, KOJJIMHEAPDHOCTb BEK-
TOPOB, PABEHCTBO BEKTOPOB, Ollepaliuu Haja BeKTopamu. Pasioxke-
HUEe BEKTOpa II0 IBYM HEKOJIIMHeapHBIM BeKTopaM. KoopIumHATHI
BexkTopa. CraJasipHOE IPOU3BEeIeHNEe BEKTOPOB, HPUMEHEHWEe IJIs
HaXOMKJIEeHUA IJIUH U YIJIOB.

JexapToBbl KOOPAWHATHI Ha IIJIOCKOCTU. ¥ PABHEHUS MPAMOUN U
OKPY’KHOCTU B KOODAWHATAaX, IepeceueHre OKPY:KHOCTEH W Ips-
MbBIX. MeToa KOOpAWHAT U ero IIpuMeHeHUe.

IIpaBunpHBIE MHOTOYTOJBbHUKY. [[IHA OKpYsKHOCTHU. ['pagycHaA
U paaguvadmHasi Mepa yrJa, BLIUKCJIEHWE AJUH Iyr OKPYKHOCTE.
IInomane Kpyra, ceKTopa, cerMeHTa.

IBuixeHus IIJIOCKOCTH ¥ BHYTPEHHUE cuUMMeTpuu Guryp
(ameMeHTapHBIE TpeacTaBieHusd). [lapanaenbHblil mepeHoc. I1oBo-
por.
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MJIAHWPYEMbIE NPEAMETHbBIE PE3YJIbTATbI OCBOEHUA MPUMEPHOM
PABOYEWN NPOFPAMMbI KYPCA (N0 rOQAM OBYYEHUA)

OcBoenmne yuebHOTO Kypca «['eomeTrpus» Ha ypOBHE OCHOBHOTO

0611161‘0 O6paSOBaHI/IH AOJIZKHO obecrreunBaTh AOCTHUKEeHNe CJIeayIO-
X IIpeaMeTHBIX o6pasoBaTeanmx pe3yabTaToB:

7 Knacc

74

PacmosnaBaTh nsydueHHbIe reoMeTpUUECKe (GUTypPbI, OIPENeIsiTh
WX B3aWMMHOE PaCIIOJIO}KeHUe, n300paskaTh reoMerpudyeckue Gu-
I'yPbI; BBIIIOJHSTh YEPTEKU 10 YCJIOBUIO 3amauu. VsMepsAaTs Jiu-
HeliHble U YIJIOBBIE BEJIMUYMHBI. PeIaTh 3ajauy Ha BbIUHCJIEHUE
IJINH OTPE3KOB M BEJIUYUH YIJIOB.

HenaTh rpy0yio OIeHKY JIMHEHHBIX 1 YIJIOBBIX BEJIMYUH IIpeaMe-
TOB B peajibHOM KU3HIN, PAa3MepPOB IIPUPOLSHBIX 00BEeKTOB. Pas-
JUYATh Pa3Mephl 9TUX 00beKTOB II0 IMOPAAKY BEJIUUUHBI.
CTpouTh YepTeKr K reOMeTPUYECKUM 3aqadaM.

ITonb3oBaThCcsA IpU3HAKAMU PAaBEHCTBA TPEYTrOJbHUKOB, HCIIOJb-
30BaTh IPUBHAKU W CBOMCTBA PABHOOEAPEHHBIX TPEYrOJbLHUKOB
IpHu peleHuu 3aaad.

IIpoBoauTE JOrMUecKue PacCysKIeHUA C UCIIOJIb30BAHUEM I'eoMe-
TPUUYECKUX TEOPEeM.

ITonp3oBaThCca MpHU3HAKAMU PABEHCTBA MNPAMOYIOJBHBIX TPEY-
TOJBHUKOB, CBOMCTBOM MEIMAHBI, IIPOBEAEHHOM K TI'UIOTEHYy3e
HPAMOYTOJBbHOI'O TPEYIOJIbHUKA, B PEIIEeHNY FreOMETPUUECKUX 3a-
rau.

OmnpenensiTh MapajjielbHOCTD MPAMBIX C OMOIIBIO YIJIOB, KOTO-
prle o0pasyer ¢ HuMU cekKymiasa. OmpenensaTh IIapajiebHOCTh
OPAMBIX C IIOMOII[bIO PABEHCTBA PACCTOSAHUI OT TOUEK OQHOI IIPs-
MOH 10 TOUEK APYTOU ITPAMOI.

PemraTs 3amaum Ha KJaeTdaToul Oymare.

ITpoBOAUTL BBIUMCIEHUSA W HAXOAUTHL YHCJIOBLIE UM OYKBEHHBIE
3HAUEHUs YIJIOB B I'€OMETPUUYECKUX 3aJadaxX C HCIIO0Jb30BAHUEM
CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB, CBOICTB
YIJI0B, OOPasOBAHHBIX IIPU II€PECEUEeHUU [IBYX IIapajliebHBIX
OpAMBIX CeKyIeii. Pemarh npakTUUecKue 3aJauyd Ha HaAXOMKIe-
HUE YTIJIOB.

BiageTs moHATHEM reOMETPUYECKOr0 MECTa TOUeK. ¥ MeTh OIlpe-
IeJIATH OMCCEKTPUCY yIJIa U CePeNUHHBIN MePIeHIUKYJISAP K OT-
Pe3Ky KaK reoMeTpUUecKue MecTa TOUeK.

dopmyaupoBaTh OIMPEAeIEHNsI OKPYIKHOCTH U KPyra, XOPIbl U
IraMeTpa OKPYKHOCTU, IIOJIb30BAThCA UX CBONCTBaMHU. ¥ MeTh
OPUMEHSATh 9TU CBOWCTBA IPU PEIIeHUH 3a1ad.

MpumepHas paboyas nporpamma



= Biragers IMMOHATHEM ONHCAHHOM OKOJIO TPEYTrOoJIbHUKA OKPYIKHO-
CTH, YMETh HaXOIUTh eé meHTp. llonb3oBarbca (paxTamMmm 0 TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYyTroJIbHUKA IIepeceKarmTcs B OOHOI
TOYKE, I O TOM, UTO CepPeJMHHbIe HePIeHAUKYJIAPEI K CTOPOHAM
TPeyroJibHUKAa IIepeceKaioTcsa B OJHOW TOUYKe.

Biagers moHATHEM KacaTeJbHOW K OKPYKHOCTHU, IIOJH30BATBLCS
TEOPEeMOM O MePIEeHAUKYJIIPHOCTH KacaTeJbHOU U paguyca, Ipo-
BEIEHHOTO K TOUKEe KacaHWsd.

ITonp30oBaThCcs IIPOCTEUNIMMU T'€OMETPUYECKHMMU HepaBeHCTBa-
MU, IIOHUMAaTh UX HpaRTI/IquRI/Iﬁ CMBICJI.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHNE MOCTPOEHUS C IIOMOIIBIO
MUPKYJIAA U JUHEHKH.

8 Knacc

PacmosnaBaTh 0OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX 9JIEMEH-
THI, IOJIL30BAThCA WX CBOMCTBAMU IIPU PEIIEHUU I'eOMeTpUYe-
CKUX 3ajad.

ITpumeHATH CBOMICTBA TOUKU IlepecedeHNsa MeJuaH TPeyroJbHIKa
(mmeHTpa Macc) B pellleHuun 3amad.

Biamers monATHMeM cpefHel JUHUU TPEYTOJbHUKA U TPANEIUN,
IPUMEHATHh UX CBOMCTBA IIPU PEIIeHUU I'eOMETPUYECKHUX 3a7adu.
ITonbp3oBaThCcA Teopemoit Pajieca U TEOPEMOI O IIPOIIOPITUOHATb-
HBIX OTPE3KaX, IPUMEHATD UX JJIs PEeIIeHUA IPAKTUYeCKUX 3a7au.
ITpuMmeHATH TPU3HAKY TONO0UA TPEYTOJIbHUKOB B PEIIIEHUN I'e0-
MeTPpUYeCKUX 3aad.

ITonbzoBarbeca Teopemoit Iludaropa naa pelreHus reomerpuue-
CKUX U IpaKTUUYeCcKuX 3axa4u. CTPOUTH MaTeMaTUYECKYI0 MOIEIb
B IPAKTUYECKUX 3a7jaUaX, CAMOCTOATEJIHHO AejIaTh YePTEX U Ha-
XOJUTH COOTBETCTBYIOIIE IJIUHBI.

Biamers morATHAME cMHYCA, KOCUHYCAa U TAHTEHCA OCTPOTO yTIJja
OIPAMOYTOJBHOTO TpeyroabHuKa. Ilonb30BaThCA 9TUMU HOHATUS-
MU VIS PelIeHnA TPAaKTUYEeCKUX 3akad.

Buruncaars (pa3aiuyHBIMU cIIoco0aMM) IJIONIAAb TPEYTOJbHUKA U
IJIOIIAA MHOTOYTOJBHBIX (Uryp (Ioab3ysach, Iae HeoOXOAMMO,
KaabKyaAaTopoM). IIpuMeHATHh mOSyueHHBIEe YMEHUA B IpaKTHIUe-
CKUX 3aJauax.

Brnagers noHATHAMY BIMCAHHOTO U IIeHTPAJIBLHOTO yIJa, UCIIOJIb-
30BaTh TEOPEMBI O BIUCAHHBIX YIJIaX, YIJIaX MEXAY Xopaamu (ce-
KYIIUMHI) U yIJjle MeXXAY KacaTeJIbHOU U XOPAOil HpU pelleHUun
TeoOMeTPUUYECKUX 3a7ad.

Brnagers noHATHMEM ONMCAHHOTO YETHIPEXYTOJNBHUKA, IPUMEHATH
CBO¥ICTBA OMMCAHHOTO YETHIPEXYTOJBHUKA IIPU PeIlleHnu 3amad.
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IIpuMeHATH IOoJIyUYeHHbIe 3HAHNS Ha IPAKTUKE — CTPOUTEL MaTe-
MaTHYeCKMe MOIEJU IJIs 3amau PeaIbHON JKM3HU U IIPOBOAUTH
COOTBETCTBYIOIIE€ BEIUNCJICHUSA C IIPUMEeHEHNEeM IIOL00UA U TPU-
roHoMeTpuu (MMOJIb3YACH, TIe He0OXOAUMO, KAJIbKYJIATOPOM).

Knacc

3HaTh TPUTrOHOMETPUUECKre (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH
C WX TOMOINBIO PA3JIUUYHBLIE JIEMEHTHI IIPAMOYTOJLHOTO TpPey-
TOJIbHUKA («pellleHre IIPAMOYTOJbHBIX TPEeyroJbHUKOB» ). Haxo-
IUTH (C TTOMOIIBIO KAJbKYJIATOPA) AJANHBI U YIJIBI OJI HeTab mu-
HBIX 3HAUYEHUMN.

ITonb3oBaThbesa GopMyIaMu MPUBEAEHUS W OCHOBHBIM TPUTOHO-
MeTPUYECKUM TOMKIECTBOM AJIA HAXOMKIEHUSI COOTHOIIIEHUH MerK-
Iy TPUTOHOMETPUUYECKUMU BeJTUUNHAMH.

Hcnoabp3oBaTh TEOPEMBI CHHYCOB M KOCUHYCOB IJIsI HAXO0MKIEHU A
PA3INUYHBIX 5JEMEHTOB TPEYroJbHUKA («pelleHre TPeyroJbHU-
KOB»), IPUMEHSATh UX IIPU PeIlleHNU I'eOMeTPUUYEeCKUX 3aaad.
Biagers moHATHAMU TpeoOpasoBaHUA ITOJZOOMA, COOTBETCTBEH-
HBIX BJIEMEeHTOB II000HBIX (Guryp. Ilosb3oBaTbcs CBOMCTBAMU
mom00MsA TPOU3BOJIBHBIX (DUTYD, YMETh BBIUNCIATDL AJIWNHBI U HAa-
XOOUTH YIJIbI Y TOAO0HBIX (puryp. IlpuMeHATs cBOMCcTBA TOA00MS
B IPAKTUYECKUX 3aladaxX. ¥ METh IPUBOIUTE IIPUMEPHI IIOJOOHBIX
(puUryp B OKPYKaIoIleM MUpPeE.

ITonb3oBaThCA TeopeMaMuM O IIPOMBBEAEHUU OTPE3KOB XOPH, O
IpPOM3BeNeHNN OTPE3KOB CEeKYIINX, 0 KBaJpaTe KacaTeJbHOM.
ITonb3oBaThCA BEKTOPaMU, IIOHUMATh UX TeOMeTpUUYecKuil u Gu-
3UYECKUI CMBICJ, IPUMEHSATh UX B PEIIeHNN IeOMEeTPUUECKUX U
dusmueckux 3amad. [IpuMeHATH CKaJIAPHOE IPOM3BEJEHIE BEK-
TOPOB [JIsI HAXOMKIEHUS IJIUH U YIJIOB.

ITonb3oBaThHCA METOOOM KOOPAMHAT HAa IIJIOCKOCTH, IMIPUMEHATDH
ero B peIleHUU I'eOMeTPUUYECKUX U MPAaKTUUYEeCKUX 3a7ad.
Biazers TOHATUAMU NTPABUJIBHOTO MHOTOYTOJbHUKA, MIJIUHBI
OKDPYKHOCTH, IJINHBI IYTY OKPYsKHOCTUA U PAAUAHHON Mepbl yria,
YMeTh BBIUUCIATD ILJIOINAAL KPYyTra U ero yacrteii. [IpuMeHATH 11o-
JyUYeHHble YMEeHHUA B IPAKTUYECKUX 3aJadax.

Haxoauth ocu (UaM IEHTPHI) CUMMETPUU (PUTYDP, NMPUMEHATDH
IBUKEHUS IIJIOCKOCTH B IIPOCTEUINUX CAyUaAIX.

ITpuMeHATH MOTyUeHHbIe 3HAHUA Ha IPAKTUKe — CTPOUTH MarTe-
MaTUYeCKUe MOMIeJU IJis 3aJau PeaibHON JKM3HU U IPOBOAUTH
COOTBETCTBYIOIME BBIUUCJICHUSA C IIPUMEHEeHUeM IIO00usa U TPU-
TOHOMETPUUECKUX PYHKIUH (II0JIb3YACh, I'le He00XOANMO, KaJb-
KYJATOPOM).
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nndiewoal surLrugeed Houdorou 9 BIILUWOMBHE
*BUHSIKAOORd 9I19HIALRERNOY SITINMI0XQ0

-9H 9rmMrrogodil ‘I9HUhUIEd 91940 IA U SIIHUOHUIL
9LEIOMAhI9E ‘9O IA oimnmedMu@uoorrs diumrogodyy
‘dAau@ xusoorudLoN

-091 OMHXOUOoIoed 9OHNMREd RH Mhelee LRI
‘O IA HUhULOL

1 90Meodlo HUIY SMHOLUOUKhIdd BH Mheree 9LBMIdJ
‘godemeed xu AMHONO 01A0AdJ grmXogodir ‘goryo
-4.00 xmgH9Iread 1gdemeerd «geII RH» JLEBIrRYRdII)
*4OLMOLO0 XUMOOhUILMRdI U XUHOOhUALOIN

-091 I9HUhUIOY 9I9d0INA U 9I9HUOHUL JLBdone]]
‘UMUSOHUIr U BrAxdun

OI9IIIONOI O BUHOOdLOONI aumyaLoodil drurogodyy
‘Uhelree oIndordA oIl 9Ldoh ILEHIOLIIH
‘onmHoMCOromord eoHWMeed Xu 9LBIeXedmo ‘rad
-Aau@ ouMOohNdLOINOSI SITHHOhAEU dLedRHEOLIDR]
‘BUH

-oIreodIl0 M BULBHOI 9I9HIOHOO dledgodurimdodp

GOMUHAIOIAONKAI €M XITHHOLERBL)
-00 ‘dAan¢ garemorn u diemwudoyy
*dOIrIA

U 90¥€9dl0 OMHOIOMKIGd ‘HURULOT
X990 IA U XIIHUOHULN oUHOdONE]]
‘IINBKILAOh MINMIIKALOOAII O BLOORJ
‘I9IIA 9IMHAreNULdod U 9ITHMKINY))
‘BRHBINOIL ‘MUHILOJAOJOHI ‘I9ILIA
U UhAr ‘OMIWBAII ‘UMhOL I4LMO
-42.00 9MMO9hNALONOSI SUIITHOLIOA]T

(®¥1)

HURUIRT
XUMIIhUALIWO0dI
ouHadoWeY
*edLOMO9d XM U
1adAiudg

QMR NALIINO0dI
oumuaLdod]y

BOXMINOIBhAQO MLIOHILQLEIY
19719 IITHIOHI()

sunexdal'0d 90HIOHI()

(g09en orouh) BIdAM
(19waur) erorreed
omHeIER

(h g9 29HaW 3H) ddeIH /£

VIdAX 0J0H93IhA IUHVEOdUHYLL JOHIThULVINIL

(KMHIKA90 WYT0J OU)

77

MATEMATWUKA. 5—9 knacchl



*HOMIANMOD XIIWBAI XITHIUOrredell NNHOhaOad

-ou udn xX19HHRg0gRdQO ‘dOINIA RALOKOID ILBhAE]
‘1gdowudi emMOohuLNRdIl ILMIIOXeH ‘XIIIN

-Bdo xmMHAreorreden ouiBHON diegoduriwdodp

-edQo) 191rIA 9MHHOJOLOOHYO U 9I9H
-HOgLOLOELO0D ‘QMINIeXol LOadMeH
‘eYuIMdr LeUALOOI HIGLEB[] ‘BdLd
-7ogd XU ‘eIdWBAI ordHAIIrIeder]

(2 1)
BAUHIIrOIAdL FOIrIA
BININAD ‘QranWBdix
omgHarorredeyy

nundiemoal surudeed HoudoLOu 9 BOILMWONBHE
*dAau@ X19woeehAeU 4LOK090 BUHERH

-oXreIroou BIY 190dAded ordgodduill 9LRI0LII O]
‘Xeheree 9 d0MUHILOIAddL

XI9HIrOIAOWBAII eaLOHoged neHENdII 9LEHOWHA] |
*goMUHIroIAedL X19Hged BUHOIYKOX

-RH OI9IIIONOII 9 Mheree dremad ‘mxoLdon aLmodi)
“eMUHIIrolAadL ol0HHAAY

-ogoHged myeHendn u edropodo dregodurAndod
‘eMUHIroIAadL

ediowuden f(exgodio edBrAMUYHONdON OJOHHUI
-9deo {eMMHIIrOIAedlL I9HRUIOW ‘I9L00I9d ‘I19omdL
-M000muQ (goMMHAIrO0JAedL oJoHHOdOLOOHdRd ‘OJOH
-HodIegoHgRd ‘OJOHIIrOIAOWEAIl ‘OJOHIIrOJIAOIIAL
‘010HAIr0IA0dL00 :BuHOIRITedno dregodurAmdod
*goMMHIIrolAody groHsged €U (40LHOWSIE XMIIL
-01A410109L00) dLOHeged) BUELOTOID dLMYOFIdg
‘(goxeHeNdI WOMHRBERMA 0) XB¥WALAOh XIIG0LOI

©H g0MUHArO0JA9dL xI19Hged I9deIl 9LBIBRHEOLDRJ

undLoNoal g XedLo

-9IroLBERMOY O BHULEHOLI o19ddoa]]
.08 g Worak

0 yumHArolAedi UIIHIIOJIAOWEBA]]
‘AOHRIOL OdLOHogRdo]
*eMUHIIroIAedL ogroHegrdol ‘uuUdL
-9INOad € edLOHogRdOH SUMIXALIOA]]
*IrOIA UUIMGI0Q LUK BHUHIIOI
-Aodi 19HOdOLD pomdarog gmLodly
*RMMHII0I

-Kodx oaomnadregoHdged BALOUOID
u umyeHend]] ‘UMUHArOJIAodL oUH
-Hodowsoonged u omlHHadIregoHaRJ
*BMUH

-arodfadL oIOHIIrOJAOWEAIl I9HRUT
-9 09.L0104)) *dOMUHAr0IAedL XI9H
-garolAowrydn edaLoHosdged mMeHeud[]
= ()

-nH9rolfsdL edgroHeged exeHendin
udj, ‘xedAan@ (x19HLHeAdIHON) XI9H
-ged 0 BUHAIdRLOTOdII 919HhMIdOII U
XeMUHAroIAsdL X19HgRd O OULEHOI]

(2 22)
MAMHIIroIAdd J,

BOXMINOIBhAQO MLIOHILALEIY
19719 IITHIOHI()

auHexdarod 30HIOHOI(Q

(209eh 0Orouh) BIAAM
(1amal) erareed
omHeILR

onHaMucropodJr

MpumepHas paboyas nporpamma

78



nndiomoal surLndeed HoudoLOM 9 BOILMWONBHE
‘IWBLHOWOIe WIIHhHUIrged OI

gOMUHAroIAad L {errIA OJOHHRY 1I90MdLMe00MQ (MO
-BdII yOHHRY UOHABIAMUYHLINIASNI 1 AMhOL OIAHHRY
godonh wmemeroxodn ‘mowsdn fexeadio OJOHHEY
edBrAunraeindon oI0OHHUTEd9) (AWOHHRY oJoHdRd
‘erdA :9MHOO0dLOOI BH MheBXRE S9I9IHHOHOO ILRMIdJ
‘MOLOOHKAANO XULe

19diHOYI 9IMYOXEBH ‘eMUHIIO0JAodL HOLOOHKAdMO
VOHHROUIIO U WOHHROUId HINEMLEHOI dledalrerda()
* LINLI OI9IIIOWOIl 9 BMUHIIOJIAadL WweHOd

-0LO M 40dBIrAMUTHONIASII XISHHUTOd90 U BHUHII O
-AodL gorJdA omdiMedonQ MMHOhododoIl 0 WodooL
vALOIIALRERNOY BIY [JN,] YOLOW dLed0oedrOLd]]
*XI9HAIroLeORM 90X

-godLo ogroHoaged ‘{Ir0JA € HOHHBOUNE ‘ULIOHXKAdNO
dimenl {rrolA g olAHHROUNd ‘9LOOHAdMO :199dAdad
dragodunl BAEIIrOION 9IrOUh WOL € ‘9LedOXdIII
‘mxoldoh 91modrd ‘myeHendI ‘RALOMOE0 XU ILBhA
- "ULOOHXAdMO M YoHdIraLeory U edioweny ‘9w
-dox ‘urLooH»Adyo ;EMHOrdYedo 9regodurindodp

OMHS0dLOOII BH UhRIBE OUINTULLIOA] ]
*ILOOHYKAANO MUHIIOI

-AodiL g BeHHROUNY ‘BMUHILIOJIASdL
OrOMO EBRHHBOUIIO ‘dLOOHXAAM(Q
*3MOhOL BLOOI 9MMI0hUdL

-omoOad ¥MeM dBrAMuUrHenden UIIH
-HUY9do0 1 eondidoooug "Xehelree g€
OMHOHOWHUAII ‘J,JA[ ] O @ULBHO]] ‘IrOIA
g BRHHROUIE ‘dLOOHMAdMN() ‘HLOOH
- AdYO0 M BRHAroLRIRY “RALONOLE) X1
‘radromweny m Mrdox ‘9LOOHKAdMQ

(= $1)
BUHIOA.LOOII

OMMOOhNALONO0d |
*IAdya u
9LIOHKAdN()

nundiewoal surudeed HoudoLOu 9 BOILMIWONBHE
*@MUHILO0IA

-OIOHIN U BMHHIIO0JIA9dL 90U IA OININAD O WodoaL W
-MHRLOEIIrOIION O XBhRIRE XUNOOhMALONOSI g g0IrIA
BUHORRHE OIIHHOEMAQ M 9I990U0Mh JILUTOXBH
*@MUHILO0JIA

-OIOHI U BMUHIIOJIASAL 90IrIA ANNAO 9LEIrOMAhIIY
‘HOWEdI yodLodl XMWEBAII XUle UMHOhadoda1 ndil
XI9HHRE0£RdQO ‘dOIIA OI9IIIONOIl 9 XIIWBAI XAdY
uLOOHAUarreden  ealddralecedor  diumrogodyy

eMUHAIIr0IA9dL 19IrIA SUHIIOHY
*BMUHIIOIAOI

-OHIN ¥ BMUHII0JA9dL 90IrIh BININA))
‘IO

-Bdir yodold or YOWEBAII MOHYO HMoh
-0L LO YuHBOLOYORd odLoHodged godoh
XMWEBAI nLooHdrarredenr yeHend]]
*(EoImAMe0 XIIWBAI XITHIL DI
-redell *MHOKh00dOII NIl SITHHRLOE

79

MATEMATWUKA. 5—9 knacchl



nndiemoal surudeed HoudoLOM 9 BOILMIWONBHE
*dAan@ x1ameehAey dLOK090 BUHRL

-orerroon BIY 190dAoed oragod@uil 91ed0EdIrOUI]
*BRMUH

-9rodAodL I9HRUTOW BUHO0ETA YOLOW ILBHIWMA]]
‘unenedl YOHIIOIAONWEBAIL ‘uuienedl K0OMO0Q
-oHged ‘ummneneds ‘eredredy ‘egmod ‘@MMHIIOIA
-oWBdO ‘ewwediorsrredell (edLOyodd U uxMeHENdII
heree UMHIMAA ndl 91BH0EIIrOIOU U ILBIIIERIO]]
‘unnsireds HOHIIroIAONEBAI ‘uuireneds yoxogoHged
‘unmoneds ‘eredredas ‘egmwod ‘eMHMHILOJIAOWEBIIL
‘ewmediorsrreden :uHadodo aregodurindod
‘I9LHONOI'E XU U gorud XITHeed MMUHIIOIA
-x9d19Loh Xexoldoh BH dLMIOXeH M diexedgoey]

BUdLOWNINIIO

BeHIIRALHO[] ‘IIHRUTON OMHOOLY £
‘unienedl BRHIIOIAONEBAI

U BRMOQOHgRJ "BHUIISIIRd ], “edLOY0gd
u myeHendn xm ‘(redregy ‘gwod
‘MUHIIrOIAOWNEAIL) gonwedaorarr
-rredell ¥RhAID SIIHLORE, ‘RLLOUOLED
u nyeHendn odo ‘Wwediorarirede]

(= 21)
MMUHIIrOIAXYdI9La ],

BOXHIIOIChAQO MLOOHIIQLEJY
19749 9I9HIOHI()

suHexdarod J0HIOHO()

(g0oeh OIroMh) BIAAN
(1amal) erareed
oumHedERY]

(h 89 33HaW 3H) JdewH g

vodAN UNWBLOBRR UNIIHRUIreed ATIKOW MEBID oML
-o1Adndiooirru ‘eMHodOoLg0ll BH HMheIRE dLRIIdJ

'OORIA ),
©odAY dOTOLOIN M HMLBHOI XI9H
-G0HO0 OMHOIIQOQ0 U ouHadOLIOI]

(®¥)

UNHBHE

OMHOIII

-0000 ‘oumHadOoLIO]]

BOXHMINOIBhAQO MLIOHILALEIY
19719 IIIHIOHI()

auHexdarod 30HIOHI(Q

(209eh 0Orouh) BIAAM
(1amal) erareed
omHeIER

onHoMucropodJr

MpumepHas paboyas nporpamma

80



‘(eredred) eMUHIOIAONEBAI
uremorn [KrAwdod eu munonedl ‘@MUHILOIASAL
‘ewwediorsrredell nremorn MrAndod siurodarayg

*IFOIIIND
UIGHYBIIRH XU 9LBHOBIGYE ‘HYRINOLII RILOMOLD
qregodurAmdod ‘(r1adom) uremort nudoal UIMIQO
00 MNEBHHIIdeLITodl HMWIIHhHadall dredgslrerra()

*IOLOJI9d

UoIQ0 WL WOMHBHIOHOIO WHIIIQO
0 dOoMMHIIrOJAadL HporelIora ouH
-aImoOHL() “eWwedaorsrreden ‘eMuH
-9rolAedi uremorn Brr 1MrAmdodp
‘uein

-orn mmdooal KOImIQ0 QO OMLBHOJ]

(2 7T)

dAang x19HQOY O
uremoryy ‘dAind
XI9HIIOJIAOIOHI M
gOMMHII0JIAddL
naXenmor
QUHIIKOX R
‘9remonyy

nndiewoal surugeed Houdorou 9 BOILMWONBHE
‘helee XUMOOhMIMRdIl M XUMOOhUALINOAI
unHomoad udIl BUHRHE OIIHHOhAIOI JILBHOWMII]
*g0M

-nHAIrolfadL Bugoron eMeHendn ndl 91edI9eedoY’
‘BUQOTon goMeHendIl

WOMHRHOELIIOIION O eALIIIrdLBERNOY diumrogodyy
*gOMUHII0JIA9d L XITHQOTYOII BUHOYOXRH U
yoyoLdoh BMHOOALOOII OJOHILIOLEOLIONRD OI9IIION
-0II 9 UMUHAIL0IAedL 9I9HQOYOII RH MhBIRE 9LBIIdJ
*BHQOYOII 904

-eHENAII XUITOIAGLOLOLLO0D WOHRERMA O XeKaLdoh
XI990L0d BH UMUHIKOJIAS9dL 9I9HQOYOI d9IMIYOXBH
‘BUHORID

-9dell XM HOMhOL BOLEIOY IIHRUTOIW WOdOLOM 9 ‘OuH
-OIIIOHLO 9LMIOXEH ‘00BN WOJLHOM 0 9eBd) ILUY0X
-BH U ‘9MhOL YOHY0 g BOLOIRY909daIl BMUHIOIASdL
I9HBUTOIW OLh ‘OJOL odLddIraleeedor diurogodyy
*yogadiLo yrHAIreHounndonodn yigLdegLoh
qiuodry ‘xexdeodro xmgHAreHouIrdonodn o 19Wado
-9l U Bo9Irec I9IN0d00L SMHRIOEIIOIIOU O UNUOHUI
1 BIAMAHUII OI9IIONOI O BMHOOALoom gimrogodyy

oMHoHOWUdII 90MdohULARA]]
*dOMUHIIr0dAad.L BUQOTOII eMeHENAIL
ud], AMUHIroIAddL  SITHQOTOI]
*OMUH

-arrodfedL g 00 BALHOII BALOKOL))
‘exeadio OJOHILRH

-oundorodn oJordodloh OMHOOALO
-on ‘mMeadio emMHAIIreHOMIIdOIIOA]]
‘BUHHUL BBHTodO 90 ‘BHIIomed],
‘eMUHIIrolAodl BUHUL  BEHTA)
*XeqeodLo XITHIIRHOMIAOI

-odm 0 ewoedoal U BOIIrRD BWOdO9],

(0 6T)
UMUHIILOJIAdL 919H
-goronu ‘xexeadro
XigH9IreHoudon
-odux o ewadooal u
eoored emodoa],

81

MATEMATWUKA. 5—9 knacchl



BUHOYYOXEH BIT 04109 0L 90M00hNdLONOHOINAL
QOHHIOHOO0 M BUHOYodnudll MIrANdo)p 9Led0edIrod|
.09 1 0€ ‘.G¥

U Cf g UWBILIA O XBMUHIIr0IAad L XI9HIIrOIA0NEBdIT
g MINBHOJOLO ATYOW BUHOIIOHLOOD 9LedOoXdIrdd|]
*9MMHIr0JIA9dL WOHIIrOJAOWEAII

g BUHOIIOHLOOD 9MMOOhMdLOWOHOINAL diMirodiag
*9LO0HLYad

-doy xu 9iBdegodu ‘erif o1odLdo UMIMHAD XUMD
-ohndiomoHoIndL BUHIRYYdIO dregodurindodp
*XBUHOIOUAIIE XUMOohHULMRdII 4 99

qregoeqrouon ‘edoreduyy Awodool dredraeesoyf

.00 ¥ 0 (.G 4 G} € UWerIk
9 XBMUHAIOIAddL XITHAIrOIAOWEBAII

g NINBHOJOLO AYYOW BUHSIIIOHLOO))
*0dLOOIKOL 90MO0hNdLONOHOINdL
9O0HIOH)() *9MMUHIIOJIASAL WOHIINOIA
-OWNBdI g BUHSIIOHLOOD 9UMO9hMUdL
-oWoHoIndL ‘eI 010dLd0 UUTIHHAD
XUMOOhNALOWOHOINAL oMHAIrTadII()
‘edoaeduiy ewed

-09L BeHLRdQ( "OMHOHOWHUII U 0dL)
-dIrareeeMor 99 ‘edodeduy] ewadoa],

(®01)
undironwonoindi
eIrChRH U

edoreduyy ewadoa,

wenHew dolr

-00 WHUMOShHULYRdII O 9TRIIONII BH MhRIRE dLBIdJ
dAaud

XI9HIIOIAOIOHN XI9HhUIreed UIRIION T ILEIOMhITY
*dAiu@ X19HQOYOI MIRIIOrI ILMIOXRH

‘heree

XUMOohNdLOWO8d BUHSIMAd BI'Y MIRIIONII HOHII DL
-eIOWoOIDg BHUHedoedronon Mdemmudun dredugsed
*OMHo0dLOOY U MLORh

©H ouHoMQeRd 4LRIOLIIrOLOM ‘OIBRNAQ HOLBhLOIM
eH XI9HH9Rdgoen ‘dAIm( wuremorn 9LMYOXeR]
‘UINUH ATYKOW IrOJA ¥ NIreHOJIRUY €9doh BMUHIIOIA
-xodI9Loh oJ0IrMAIIIgd nreinorn [MrAwdod aiurogiag

UTRIIONT HOHIOLBIONOIIOL
BTOLOIN OIYIIIONOIl O hRI'RE OWHOII
-9 ‘WemHe¥derod WHMMOIohmMmLMedn
0 wuhereg ‘HOURINONI OWHOLOUh
-1ag -dAam@ xX19HQOYOI HIremIoryy

*odBIN

-£0 mosenLory eH dAIm( uremoryy
*onHa0dLOOY

1 nLoeh eH onHouQeed codon dAiud
XITHMOID HOURIIONI SMHIUOUAITY

BOXHMINOIBhAQO MLIOHILALEIY
19719 IIIHIOHI()

auHexdarod 30HIOHI(Q

(209eh 0Orouh) BIAAM
(1amal) erareed
omHeIER

onHoMucropodJr

MpumepHas paboyas nporpamma

82



©odAN UWBLOBR MNIGHhUIreed ATYKOW UEBID 9UIIL
-o1Adudrooirry ‘oMHedOLIOIl BH HMhBIRE dLBIdJ

UUHBRHE 9MHOIMIIQ0Q0
‘goooerM @ M ) 900dAM dOYOLOW
Y UULBHOII XI9HIOHOO0 oMHOdOLIO][]

(= %)

VUHBHE

OMHOIII

-0000 ‘auHadoirdo]]

helree MUHOMII

-od mdn myeHend U RALOKOL) ULe ILRI0LII O]
‘uMeHendIl U BLLOYOL) XU ILUY0dIdd ‘UMUHIIOIA
-XodI9Loh OIIHHBOMIIO U oIdHHeOHMNd ‘d0oddAoed
X1990d(PUII OI9IIIOINOI D S OMh WOL € ‘9LeIOXUIIII
*oIrIA WOHIIRdLHOI O IIWdoaL ‘oMMHIIroIAXad
-19Loh IWOHHRBOUIE O IMINodOol ‘XBIIA XITHHROUIIL
0 MIWOd09L OIFIIIONOIL J I9IIA ILBIrOMKhIId ‘AJAY AH
-I’'o eH BooumIIoIRdNUIIO ‘19IrIA SI9HHROUIIE 9LUTOXC]]
*(roaA uiaHIrRdL

-Holl ‘roJA HIdHHeOHuId) oIAdM 4 MWeIIA O 9I9H
-HREEBE) ‘BUHOIRIAdII0 919HI0H)0 diegodurindodp

i EN)
-OHAdYMO 9MHRORY ‘HOLOOHMKAdMO
xAdY omHooromoed oOHWHREY
*her

-ee xuMoohudiLomooal nuHomad nudi
gL0M09) XHLe OMHOHOWHI][ ‘edLo
-ypodd U mMeHendIl XM ‘UMHUHILOJA
-X9dI9Loh SITHHROUIIO U SITHHBIUIIY

‘UIN
-AIMIAYed W UWerdox AUKOW IR
‘mordoxX U HOHTIIraLRORH AIYKON IrOIA
‘I9INIA 9I9HIIBALHOMN M OITHHBOUIIG

(2 €1)

HALd

-OH3AdNO0 duHRBIRY
"ULIOHKAASNO i
QITHAIrALBIRY

‘UMHUHIILOIAXIAIILORh

QIIHHEOUIIO U
QITHHBOMIY ‘HLIY
-OH3AdNO 9 M9 Q

nndieomoal surudeed HoudoLOM 9 BOILHWONBHE
‘helree xuMoOohuLedn nuHamad

udll BUHOWA ¥ BUHBHE 9I9HHOhALOII ILEHOWMI]]
*gorrIA X19dLoo XI9HhUIreed MNBUI

-MHA(D NININO0hUALONOHOINAL ATYKIN UHNHOIIOHLOOD

83

MATEMATWUKA. 5—9 knacchl



*dOMUHIL 0L

-AodlL XI9HQOTOIl M dOLIA XIIHHROUIIE WNOUHRHOE
-qIfOIIOM D XITHIIALBORM U XUIMANID ‘Ydox nwexead
-LO ATYKOW BUHOIIOHLOOD 9UMOohUdLON 4LUYOgI9g
‘ULOOH

-AIroLUgLOeY yomoiexAdyo g sugoron ddewmdin
qIMYoxey ‘sugorron mmHegosedgoodu udu dAamd
dOLHOWNOI'e XITHUOHUI OWHOMIOHLO dILedOXdIrod)
‘BUgoYonl BUHRH0gRdQOOdII 9MLEHOIL dledURdd()

heree XUMOOhUALOWODI MUHMIId

4 OMHOHOWMA]] ‘UOHIIraLRORYH aLedl
-edy O BWodool ‘XUIMIAMSD doxead
-LOo nuHoradenodir o emwadoal ‘rdox
goMeadro nnHLYRdenodil 0 BWadoa,
‘dAaud xX19H

-QOYOII I9LHOWOIre€ SITHHOLLILILLOO))
*BUQ

-oron mmHegogedgoodil O SMLEBHO]I]

(= 01)

HLOOHMAdMO g
EVHINMOHLO0D UMD
-ohHdLIJA| ‘BHQOYOII
ouHegocedooody]

eNUHIIr0IAodL d0LHANOIre XITHhUIreRd OIMHOIYMOX
-BH M BOSMINBYO09) ‘Uhel'ee ouMOohnULNRdIl dLeImdd
‘UMUHITr0IAodL 9remadq

*(mLo0oHKAdMO MOHHRBOUIIO WooAuTred 0)

g00AHNO AWodoal u 900AHNO0N AWedoal ILUYOgITyg
*gorrdA XIIWBAI ¥ XI9IAL UATHHAD XUHO
-ohudiomoHoIuds BuHILRAXTAdHO dregodurimdodp

Wodool XITHHRE

-eMOY oMHOHOWHMAI 90Mo9hULMed]]
‘MINUH ATYOW IroIA 1

UIRHOJRUY 0J0 eodoh eMUHIIroIAxad
-I9Leh uremoru erAwdodp ‘UNUH
Aol ol m 19HOdOLO odY godon
enMnHdrolledys uremorn erAwdodp
*gOMUHIr0IAad L goInIk

HUhUIOE U HOAOLD HULY 9MHOIYKOX
-eH "(MLOOHMXAdNO MOHHBIUIIO WOJA
-uired 9) 900AHND BWodOOL (BRHHIIII
-000()) ‘900AHMOOM eBWadoo], ‘eIIA
OJOIIAL ¥ OJOWBAII OAHMD 1 OAHMO0Y
‘5081 OY _0 Lo gorak wuunIHAD
xuMOohudLomwoHoIndL enHaIraYadII)

(2 97)

G0MUH

-91r0JAQdL OMHOMIdJ
*409AHUD U 90D
-AHMO0M 1INado3d ],
‘sudromonoandJ,

EOXUIOIChAQO MLOOHIIQLEDY
1979 JITHIOHI()

oMHEBXdaY00 90OHIOHI()

(g09eh Orrouh) BIAAM
(1awau) erareed
ouHedER]]

(h g9 29HaW 3H) 2deIH 6

MpumepHas paboyas nporpamma



*LeHUYdoox

BYOLOI OI9IIIONOII 9 MOLOOHMKAANO M XIIWBAII BUH
-9ho00doll MohOlL OMHOIYKOXBH BH MheIRE ILBIOJ
‘oInHoHARdA 99 oI MLOOHXWAd¥O eokured u
edLHONI BUHOYOXRH BLY Ledredy WITHIOI 4LELY
-19¢ "ULOOHXAdYO0 1 nOWEBdII onHoHgRdA 9LUTOogI9yg
‘UMhoL LeHurdood xiqgordexssl ‘LeHurdo

-0M I9INOLOMO NOHIIOIJAOWEAII OMLEHOIL dLeduedd()

‘AOWBAI U MLOOHXAdMO
BHUHOK9J9d0II MohOoL LBHUYA00M 9UH
-9YYKOXR] 'ULOOHKAAMO onHoHARd §

*oIIIWBAII 919H

-drAMurHenden m oI9HAIArIeden
‘@HOL'MBH RIIA OHOJHRL ‘LHOUIIUD
-(hbeoy yogorrag ‘MONBAII oMHOHARd £
*ALOOMOOITL

BH MohOolL IdLeHuUrdoox mgordeda|y

(» 6)
MLYOMIOLII BH I9LeH
-urrdooy 19gordesnaly

g0IrJA ¥ HUIT BUHOY

-¥OXRH BI'T ouHOTogenodIl 80HABIe)) ILEHOWUd ]
‘xelLeHNrdooy g godoryed auHaYod

-enodIl 90HAEBIeNd U 9L00HeRd ‘AWNNAD ILBIOMhIIY
*RALON0L) 9I9HEOHOO 019 drMYodrdd ‘god

-0LMod oMHoUredenodll S90HAEBLRMD dLeHd0EIIrOLIT]
‘wedoryed

WISHABOHULITOMOH WALGY ol doLyod dredIdrersioed
rgodorxod WO

-MHRIOE9II OO O MheTee oUNI9hUdLONOSI ILBIIdJ
‘YU

-edoII0 XULe I9IrOI9IIND UNHIOhUEN( U UUHIOhUALON
-09J1 9LRHOYAIOU ‘OUOUh BH BAOLMOE BUHOMKOHWA
‘gaodoryed nLooHeRrd U IINNAD BUHOLRIOdIIO 9LeHE
‘godoryod MIOI9IINO (RIUO) UUMOIShUEUD U
(euHoMmIeWadoIr) UNIOhNALONOSI ILRIOXBIIIH ‘N
-€0d L0 oI9HHoIrdedIIRH e I9d0LNod 9Led0EIIrOIIT]

ux
-MHRXOW U UMULBWOHUM hel'ee BUH
-omoad BIUY dgodolMed oMHoHOWMAI]
‘god

-0LYod OI9IIIONOII O hRTRE OUHOIISJ
*dOIrIA U HUI'Y BUH

-9U’KOXBH BI'T oMHoHOWHAII 019 ‘god
-0LMod oMHaYedenodll 9OHABILRM))
‘edowryed 191eH

-urdooy ‘wedoiyed WIIHAROHUIITON
-9H WAdr om edol¥od SMHOMKOLERJ
rgodoryed IroI9INO

UUMOOhUALONOSI U HUUMNOOhHEUD
*OIrouh BH edoLMod

OUMHOWOHIWA ‘godoided dLooHeed u
oMHOXKOID ‘dodoryed eMHOIETadII)

(& 27)
1adoryog

GOMUHIILOIA
-9d1L XI9HQOTOIl WOMHRLIOEIOIIOU O UHEUX HOHILR
-od €U MhereEe U MheTRee oUMOOhUdLONOII ILBIIdJ

85

MATEMATWUKA. 5—9 knacchl



UHEWK MOHAIead Xehelree d UITeIOrI 9LUTOXB]]
*(e1hds) HMLOOHKAANO IILHOIN

-oIre XuIoiehoiryd ‘dAIn( UITeIIorn ILBIOMhIIYg
*dOLHOIN

-190 1 g0d0oL¥e0 poremorn ‘IAY HULY BIY (edon
yoHHeured u ypoHOATRdI 9) MrAmdod giurodgiag
‘eIAdy aremorn drLsIraYadiiQ

*LodoQoeH 1 HOHOATRdI

i erdA [dem yoHHeured Lo Yoxodou drmrogodyy
‘errJA AdoW OIAHHE

-ured n nIAY AHUIY ‘L OUOMh 9LBIRYIAIO ‘G9OMUH
-9IrOIA0JOHIN XI9HIIrngedI OI9IIIONOIL 9 WISHHITogd
‘ULOOHWAAMO I9HUIY WOULBHOI EOILedOoLdIro]]
*I9LHOWOLE€ XU 9LMYOXECH ‘dOMHHIIOIAOI

-OHI XI9HArugedn omHoUoreduno dregodurindodp

vIAdY I9LHONWSIE

xumoienoiryg ‘dAand uoXrelmorm
OUMHOUOUKIIY *(BLHOMW.ISO 1 BAOLMID)
dOLHOWOI'e OJ9 U BIAAM dremmoryy
‘eIrIk

vdo BRHHRUYRJ °‘ULOOHKAdMO HMI
-AY eHUI] *‘MLOOHXAAYMO CHULY U L
OIOUE, ‘dOLHONOLE XU OUHOUOUAhIIL
‘UMUHILOIAOIOHIN olHAruged[]

(n g)

uoxrem

-OI'II SMHIILOMhIIY
*eJAdM aremora u
NLOOH¥AdO0 eHULY]
*MMMHII'OIAOIOHIN
orgHarugedyy

nndienoal surLudgeed HoudoLou 9 BOILUINONBHE
‘uweddAdad nwiagoddun

VUHRLOUOIO0M M BUHOOALOOI BIY BIILedoedro]]
*(«zeHUTdOON TOL

-9 ») heree XIIHIUROd HOUQTON XUMOOhULBINOLBIN
BUHOOALOOI BIT ‘heree XMMOOhMLMRdII M XMMOSh
-ndLemosa unHemad ndi 1[9LreHuTrdooy ILEHOWUd]]
‘HOWBdII BUHaXKOIromoed

BUHOURYSdIIO BIY ‘heree MUHOIMSd mdIl MOWBIIL
eLHoMNIU(P ey 010901 IA RLLOYOLID ILeI0EIN O]

XehRTReEe XUMOOhULMNRdI g
LeHUTdOON BYOLOIW SMHBIOEIIrOLI]]
‘helree XUNMOohNdLOWOdd

uuHomod udno LeHurdood YOLIJA

BOXHMINOIBhAQO MLIOHILALEIY
19719 IIIHIOHI()

auHexdarod 30HIOHI(Q

(209eh 0Orouh) BIAAM
(1amal) erareed
omHeIER

onHoxucropodJr

MpumepHas paboyas nporpamma

86



‘YOI OJOHQOhA OMHOhOL € WITNORhAEW ‘WRIoY
-eed WHMOOhMIRWOL WHUIIOIAGLOLOGLO0Y OI diBIeredioed UM vOORIM ¢ BOAAM
BUHOhAEH ollele Wolmoiemdedese BH RLHOINE orMd 9 OHMWONW AIrrendoleN AWOLE
M Bodreredg( ‘MUIREULBRNOLOMO U BUHSIIIQOQ0 ‘BMHOdOLION oUIMIOIAQedL M XD
-0eI'M @—¢ € BooumgerhAen ‘@0dAM BUHEWAOT00 I9LHONOLE I9HOIdRLOIodII 900Tg

4

-elmorn 1 NLOOHWAdNMO IMHULY ‘G0MUHIIOIA0IOHIN
uremorn u ediowudon :1rAwdod dregoedrroud||

‘drowmdoen ‘aremorn ‘erdA BHUhUIOE
‘ouHBOLOORd ‘@HUIT {MOWBAII U UMhOL OHIIOLUIOH
-L0 BUALOWNUO ‘UNIINEAI AW IrodA ‘XIIWNBAII
ALOOHABIAMUTHONdOI U dLOOHIUSrIredel (HOMUH
-arrodfediL ‘dAam@ smQorom u odLoHedgRd ({BRHILOL
-eoe ‘ALOOHWAdNO (Bunemedl ‘redredy ‘MUHIIOIA
-omwBdo ‘gwod ‘wwediorsrreden ‘eMUHILOIAddL
'LOOI9E M BOMALNOO0MQ ‘RHBRUNOW ‘MHUHIIOIAadL
UIGHIrOJAOWEBAI ‘uMnHAIIroIfedr yuHHOdOLOOHdRd
u yigHHadIogoHgRd ‘MUHIIOJAOIOHIW ‘IrOJA ‘BRI
-Bdo ‘ednol ‘edAand :mmweBHLEHOI dredgodudaii()

*dOMUHIIOIAOIOHIN HLOOHXAAMO
OISHHBOUIIO U OISHHBOUIIE ‘HULOOH
-AdMO g [MIrIR *BUHOOALOOII 9MMD
-ohndLONO09 ] “IAdM M 4LOOHMKAdM(
*oI9INEBdI 919H

-dBrAMurHondoll U oIdHAUAIIedR]]
‘IMUHIIO0IA J,

*HUhHUIOE XUMOOhUALOWOI
ouHodome]] ‘edroyodo Xu U I19dAa
- oMNIORUALOWOdI SUMIXALIOA]]
‘MMHRHE BUIRENLBNOLOUO U 9MHOII
-00QO0 ‘90208l G— ), 900dAM 0TOLON
¥ UULBHOI XI9HIOHOO oMHodOLIOI]

(B 2)
ZJUHEHE BUIee
-MLRINALOMD ‘OMHIII

-0000 ‘omHodoLIO[]

190dAo%ad erggoddun

UHUHRIOYOU 00 M BUHOOJLOOI BIT 4LBIOSII O]
‘(adewudu aredug

-ged) heree XuUMOohMdLOWOSI MuHAMmSd udi oimdL
-ONINMO M 9J0Hadom HIgHIUorIedeln 9LBHOWMAI]
~dAaud

XUMIKOLOOAI YUALOWNKO MO0 U I9ALHSII 9LUTOXRH
‘UMhOL SITHYKUATOIIOH 4LMIOXRH ‘RdIOY0dd XU
qiurodidq ‘UndLONNIO 109900 U vLodogo1l ‘edoHad
-9l OJOHAIrerreden BuHaIreYodo aregodurindodp
‘UNALONNAD U900 U g0d.LHOII ‘BUHIKULY
BuLBHOI onInoiAdudLooirru ‘iademudir aredugeed

helree MUH

-omoed g BUHOHOWHUAII oUMIXALIOA]]
‘undL

-OIWNMO I9ALHOI U MO() ‘BUALOWINIO
u Lodogon ‘OoHado1r nigHArerrede]|
*ALOOMOOLTI NMHOMKULY O 9ULBHOJ]

(r9)
L)
-OMOOI'Il BUHOMHULY]

87

MATEMATWUKA. 5—9 knacchl



‘unHed0erdQ0 00 A4LOGIALRITOHONRE LOALLOLOLLO0D XI9d0L0M auHRKAST 00
¢ LMY ULOOHYKOIWEOd 9UMOShNLM eI NY NNHITIOIAenIread u orud (Wodgod(uir) NoOHHOdLMSIre € UINITHHOIrdeLOTod 1T
‘gorraredgoedron NHAdI XI9HhHIeed BUHBLUIIOOE U BUHOhAQO BIY MIWITIWOAedIrondu ‘(g200dAosd XIdHIIroLed
-ogedgo x1ggoduil nnnMerroy ‘IINwediodir srgodan ‘uudoredogerr 919HIIRALANE ‘UMOLOULIQUQ 9I9HHOAL
-MoIre ‘UMHUHRRYRE U UMUHQOhA 9I9HHOALMOIE ‘IINWedIOdIl 9IMHUNTONULILAN) MNeLRUdoLBRIN NNHMOOhUT
-OLOW-OHQOhA BOXMIIOIBLIEE ‘g00dAoad X19HAIroLeg0ogedgo (X19g0d(puin) X1I9HHOALYOre BUHRLOEII OIIOU NLOOH
-KOWE0d I9HOLhA 4LI9Q I9HKIOT MMHRIOdMHRBIII WOMOShMLRWAL g IINWed1odll nonhoged axLogedeed mdyy

nLOOMOOor I BH 19doLyeg
*HILLOOMO
-or ®H IdieHurdooxs Iggordessly
HHEMYK MOHIOHY9090II €M Hheree dLeldd *dAan@ XI9HQOTOII UIRIIOL]
‘uhelres ‘UOIRIIONTI SMHIIOUKITY "IYeImon |
BUHoIIOd BIY YOLoW d9ieduorag °evdodA¥ MNBLORh ‘BUALOININKY)) *0MQOYO]] "BUHIMK
nWIgHhUreed ATOW HoeBd0 OIMNMRdLOOINIY ‘ML -udy] ‘uLo0MOOorn BUHedogedgood]]
-BHOII XITHEOHO0 9MHOJOLIOIl CH MhRIRE ILBIIdJ ‘UMUHIIOIAOIOHIN 9I9HIrged]]
*dOLONYdII XI9HQohA XMIAAY €U oIroMh WOL 9 ‘hel *dOMUHII0IA
-ee BuHOmIad M XIGHHRY BUHOIGRLOYAdIl BIT BUL -odL XHUIIQO 9UHAIISJ "UUALIWOHOI
-BHOII ILe 9Ledoedrouon (dowrxed ‘LeHUTdOOM BN -udi ereneH u edoredui] ewedoa],
-9LOMO BRHIUOJAOWEAII :MNBEULBEHOU dredgodudaiQ ‘UMUHILOIAXIAIILOh 9I9HHROUIIO
*RIreIl U 9I9HHROUINY ‘UMUHIIOJIAXdIILof,
-unorsrreden OIOHIIOIAONEAI BNQLQO ‘BIAdM uY *9LOOHKAdNO 1 Bewsd]]
(209eh 0Orouh) BIAAM
BOXHMINOIBhAQO MLIOHILALEIY
ouHexda0D 90HIOHI() (19weur) erorreed
19719 IIIHIOHI()
ouHedER]

onHoxucropodJr

MpumepHas paboyas nporpamma

88



NMPUMEPHAA PABOYAA NPOrPAMMA
YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA».
7—9 KJACCbHI

LETN U3YYEHUA YYEBHOTO KYPCA

B coBpemenHOM 11(hpOBOM MUPE BEPOATHOCTD U CTATUCTUKA IIPU-
0o0peTarT BCE OOJBIIYIO0 BHAUYNMOCTD, KAK C TOUKY 3PEHU IIPAKTHU-
YeCKUX IIPUJIOKEHUN, TaK U UX POJIX B 00pa3oBaHUM, HEOOXOAUMOM
KasKaoMy 4esIoBeKy. Bospacraet unciio mpodeccuii, Ipu OBJIaAeHUN
KOTOPBIMU TpebyeTcsa xopoiliad 06asoBas IIOATOTOBKa B obJacTu
BEPOSATHOCTU W CTAaTUCTUKU, TaKas IIOATOTOBKAa BasKHA IJA IIPO-
IOJIKeHus o0pasoBaHUSA MU MOJS YCIEINHON IIpodeccruoHaIbHONI
Kapbepsl.

Kaxapiii uesoBeK IIOCTOSHHO IIPUMHUMAET PeIleHus Ha OCHOBe
UMEIONINXCSA Y Hero JaHHBIX. A [ 000CHOBAHHOTO MIPUHATHUA pe-
IIeHUsA B YCJAOBUSX HENOCTATKa UM M30LITKA MH(OpMAaIUU Heo0-
XOAUMO B TOM UYMCJIe XOPOIIOo c()OPMUPOBAHHOE BEPOATHOCTHOE U
CTATUCTUYECKOE MBIIILJIEHNE.

M MmeHHO 1T09TOMY OCTPO BCTajla HEOOXOAMMOCTh C(OOPMUPOBATE Y
o0yuammuxca (PyHKIIMOHAJIBHYI0 IPAMOTHOCTDH, BKJIIOUAIOIIYIO B
ce0sa B KaueCcTBe HEOT'HEMJIEMOM COCTABJIAIONIEN YMeHe BOCIIPUHM-
MaThb M KPUTUYECKM aHAJIU3UPOBATHh MH(POPMAIIHIO, IIPEACTABJICH-
HYI0O B Pa3JnWYHBIX (popMax, MOHUMATL BEPOSTHOCTHBIN XapakKTep
MHOTMX PeajbHBIX MPOIECCOB U 3aBUCUMOCTE!, IPOU3BOAUTE IIPO-
cTeHIe BEepPOSTHOCTHBLIE PACUEThI. 3HAKOMCTBO C OCHOBHBLIMU
OpuHIHUOAMU cO0pa, aHAIN3a U IIPEICTABJICHU TaHHBIX U3 PA3IUU-
HBIX c(ep KMU3HU 00IIeCTBA U TOCYJapCTBa IPUOOIIIaeT O0YUAOIITIX -
csl K 00IIecTBeHHBIM MHTepecaM. MI3yueHre OCHOB KOMOMHATOPUKU
pasBUBaeT HABLIKUW OPraHM3aIuU Iiepedopa U MOACUETa Ymcjia Ba-
PUaHTOB, B TOM 4YHKCJIE, B IPUKJIATHBIX 3aJaYyax. SHAKOMCTBO C OC-
HOBaMH Teopuu rpadoB CO3MAET MaTeMaTUUYECKUIl (PyHIaMEHT s
dopMUPOBaHUSA KOMIETEHIIUN B 00JacTy MHMPOPMATUKU U ITHUPPO-
BBIX TeXHOJOTUM. [IoMUMO 3TOT0, IPU U3YUEHUN CTATUCTUKU U Be-
POATHOCTH OOOraIfalTCs IIPEACTABJICHUS YUAIUXCA O COBPEMEH-
HOUM KapTHHE MUpPa W METOJAX ero MCCJIeJoBaHUdA, (GopMUpPyeTcA
HOHMMAHUE POJIA CTATUCTUKY KaK NCTOUHNKA COIINAIbHO 3HAUNMOMN
nHGOpPMAaIlU U 3aKJIaAbIBAIOTCA OCHOBBI BEPOSATHOCTHOTO MBIIILIE-
HUS.

B cooTBeTCcTBUU C JAaHHBLIMHU MEJNAMU B CTPYKTypPe IIPOTPaMMBI
yuebHOTo Kypca «BeposTHOCTHL M CTAaTHUCTUKA» OCHOBHOI IITKOJIBI
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BBIJIEJIEHBI CJENYIOIINe CcoAep:KaTeJbHO-MeToqnuYecKue JIMHUU:
«IIpencraBienne JaHHBIX U OIIMCATeJbHASA CTaTUCTUKA»; « Bepodar-
HOCTBb»; «JDJeMeHThl KOMOMHATOPUKI»; «BBegeHre B TEOPUIO Irpa-
GoB».

Conepsxkanue guauu «lIpencrasiieHnre MaHHBIX WM ONHCaTeIbHAA
CTaTHUCTUKA» CJYIKUT OCHOBOHU AJisi (hOPMUPOBAHUA HABBIKOB pabo-
Thl ¢ WH(pOpMAaIUel: OT UTeHUs U WHTepIpeTanuu nHGoOpMAIUU,
IpencTaBJIeHHON B TabJHUIlaX, HA AuarpaMmax 1 rpaduxax go coo-
pa, IpeAcTaBJIeHUS W aHaJM3a JaHHBIX C MCIIOJb30BAHUEM CTATU-
CTUYECKUX XapaKTEePUCTUK CPeJHUX U paccenBanus. Paboras ¢ maH-
HBIMH, O0yUaloIecs yuyaTcsa CUNThIBATL 1 MHTEPIIPETHPOBATDh JaH-
HbIE, BBIABUraTb, apryMeHTHUPOBATh U KPUTHUKOBATL IPOCTEHIINNe
TUOOTE3bl, PA3MBINLIATL Hal (PaKTOPAMU, BLIBBIBAIOITMMU M3MEH-
YWBOCTH, U OIEHMBATH WX BJIUAHWE HA pPaccMaTpUBaeMble BEJIUUN-
HBI U IIPOIECCHI.

WMHaTYynTUBHOE TpeAcTaBJIeHNE O CIIYYalHOU M3MEHUYUBOCTU, WIC-
cJiefoBaHIe 3aKOHOMEPHOCTE! U TeHAeHIINII CTAHOBUTCSA MOTUBUPY-
IOIIell OCHOBOM JIJISI U3YUYEHUA TEOPUHN BePOSITHOCTeM. BosbIioe 3Ha-
YeHHe 3/1eCh MMEIOT IIpaKTUYeCKHe 3aJaHus, B YaCTHOCTHU OIIBITHI
C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEJISIMMU.

ITousiTre BEPOSATHOCTU BBOAUTCSA KAK Mepa IIPaBAOIIONO0US CJIY-
yaiiHOro coObITuA. IIpy n3yueHnn Kypca o0yJaroiecs 3HaKOMSIT-
Ccs C IIPOCTEUNINMU METOJaMM BBIUMCJIEHUS BEPOSATHOCTEH B CJIy-
YaWHBIX 9YKCIEPUMEHTaxXx C PaABHOBO3MOXKHBIMU 3SJIEMEHTaAPHBIMU
HCXOlaMU, BEPOATHOCTHBIMHU 3aKOHAMU, ITO3BOJIAIOIIMIMU CTAaBUTh
U pemraTh 0oJiee CJI0KHBIE 3ajaun. B Kypc BXOAAT HaUaJbHBIE IIPe-
CTaBJIEHUS O CJAYUYAaHbIX BEJINUNHAX U UX UYUCJIOBBIX XapaKTEePUCTU-
Kax.

Taxske B paMKax 9TOT0 Kypca OCYIIeCTBJISAETCA 3HAKOMCTBO 00y-
YaoIUXCA ¢ MHOYKECTBAMU W OCHOBHBIMU OIEepanuAMU HaJ MHO-
’KecTBaMU, PACCMaTPUBAIOTCS IIPUMEPHI IPUMEHEeHU IJIS PeIlleHU A
3a7a4, a TaKsKe NCIIOJIb30BAaHUA B APYTUX MaTeMaTUUYEeCKUX Kypcax
U yueOHBIX IIpeaMeTax.

MECTO YYEBHOI0 KYPCA B YYEBHOM MJAHE

B 7—9 kjgaccax umsyuaercsa Kypc «BepoATHOCTh M CTATHUCTHKA»,
B KOTOPBIM BXOAAT pasaenbl: «IlpemcraBieHue SAaHHBIX W OIIHCA-
TeJbHasA CTATUCTUKA»; « BepOATHOCTL»; «DJIeMeHThl KOMOMHATOPU-
Ku»; «BBemeHue B Teopuio rpados».

Ha msyuenue mqaHHOro Kypca oTBOAUT 1 yueOHBIN Yac B HeHeJIO
B TeueHNe KaykKJI0ro rojga ooyueHus, scero 102 yueOGHBIX uaca.
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COAEPXAHUE YYEBHOTO0 KYPCA (N0 FrOAAM OBYYEHUA)

7 Knacc

IIpencraBieHue gaHHBIX B BuAe TaOJUIl, AUarpamMm, rpaduKoB.
3amosiHeHMe TabJUIl, UTeHUEe U IMOCTPOeHUe AuarpaMm (CTOJIOUKO-
BBIX (CTOJIOUATHIX) M KPYroBbIiX). UTeHne rpa)IKOB peaibHbBIX IIPO-
meccoB. V3BiaeueHue nH@OpPMAIIIU U3 AUarpaMM U TaOJIUIL, UCTIOIb-
30BaHUE U WHTEPIPEeTAIusd TaHHBIX.

OnucaresbHAdA CTAaTUCTUKA: CPeLHee apudMeTuiecKoe, MeIaHa,
pasMax, HauOoOJIbIllee U HauMMeHbIllee 3HaUeHUs Habopa YKMCJIOBBIX
naHHBIX. IIpuMeps! caydyaiiHOl M3MEeHUYNBOCTU.

CnyualiHbI 9KCIIepUMEHT (OIBIT) U caydaiinoe coobiTre. BeposT-
HOCTBH M YacTOTa. POJIb MaJIOBEPOATHBIX U MPAKTUUYECKHU TOCTOBEP-
HBIX COOBITUH B IPUPOJie U B 00IiecTBe. MoHeTa U UrpaJbHas KOCThb
B T€OPUU BEPOATHOCTEU.

I'pad, Bepiinna, peépo. Crenens BepiuHbl. Yucao pédep u cym-
MapHas cTeneHb BepmiuH. IlpencraBieHue o cBA3HOCTU Tpada.
IHenu m mukasl. IIytu B rpadax. O6xon rpada (siyiepoB IIYThH).
IIpencraBienue 00 opueHTHpoBaHHOM Trpade. Pemrenme 3zamau
C IOMOIIbIO0 IpadoB.

8 Knacc

IlpencraBieHue HaHHBIX B BUAe TaOJUIl, fUarpaMM, rpa@uKoB.

MHoxecTBO, 2JIeMEHT MHOKEeCTBa, HOAMHO:KecTBOo. Omepamnuu
HaJIl MHOXKecTBaMU: OObeIUHeHNe, IIepeceueHue, MAOMOJIHEeHUE.
CpoiicTBa omeparuii HaJi MHOKECTBAMU: IIePEeMeCTUTeJIbHOoe, coue-
TaTeJbHOE, PacipenenTe/IbHOe, BKIIOUeHUs. McImob30BaHue Ipa-
¢uuecKoro mpeacTaBIeHUS MHOYKECTB [JIS OIMCAHUSA DPeaJbHBIX
IPOIEeCCOB U ABJEHUM, IPU PEIlleHUU 3amad.

Nsmepenue paccemBaHus AaHHBIX. [lucmepcuss U CTaHIAPTHOE
OTKJIOHEHWE UYHCJOBBIX HAO0OPOB. [lmarpamMma paccemBaHUA.

dJleMeHTapHbIe COOBITUSA CaydarHoTro ombiTa. CiryualiHbie COOBI-
Tusa. BeposaTrHocTu co6bITU. OOBITHI ¢ PABHOBO3MOKHBIMU 3JI€MEH-
TapHbIMU cOObITHAMU. CayualiHblili BbIOOP. CBSA3h MEXKIy MaJioBe-
POATHBIMHU U IPAKTUUYECKU TOCTOBEPHBIMU COOBITUSAMU B IIPUPOJIE,
o0111ecTBe U HayKe.

HepeBo. CBoiicTBa AepeBbEB: eAUHCTBEHHOCTD ITyTH, CYIIIeCTBOBA-
HUe BUCAYEll BePIIUHBI, CBA3b MEMKAY YKWCJIOM BEPIIUH U YUCJIOM
pébGep. IIpaBuso ymMmHOKeHUA. Pelllenne 3agau ¢ ITOMOIITHIO IpadoB.

IIporuBomosio:kHbIe cobObITusA. [uarpamma ditaepa. Ob6beguHe-
HUe U IepecevenHmre cobbiTuii. HecoBMecTHBIE coObITUA. PopMyia
CJIOJKEeHUSA BePOATHOCTel. Y CIIOBHAsS BEePOSTHOCTh. IIpaBuiio yMHO-
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skenusi. HesaBucumble coObiTus. IlpencraBieHne sSKCIepUMeEHTA
B Bue gepeBa. Pemrenue 3aay Ha HaX0KJeHIIE BePOATHOCTEH C II0-
MOII[BIO JepeBa CJAYYANHOro sKCcIepuMeHTa, nuarpaMm Oijaepa.

9 Knacc

IlpencraBieHnne JaHHBIX B BUIe TaOJIUIl, AUATPAMM, IpaUKOB,
WHTepIpeTanud TaHHbIX. UTeHre U MOCTPOeHMe Ta0JIUIL, TUarpaMM,
rpadKOB II0 PeaNbHBIM JaHHBIM.

IlepecranoBku u (arTopumay. CoueTaHMsA U UYNUCIO COUETAHUIA.
Tpeyronsuuk Ilackasns. PereHnue 3afay ¢ UCIOJIb30BAHIEM KOMOM-
HATOPUKU.

T'eomerpuueckas BepoaTHOCTh. CiryuaiiHBIN BBIOOP TOUKU U3 (hu-
TyphI Ha IIJIOCKOCTU, M3 OTPE3Ka U M3 AYTU OKPYIKHOCTH.

WUcnpiranune. Ycmex u Heymaua. Cepusi UCOBITAHUN OO IIEPBOTO
yecnexa. Cepusa ucnbiTanuii Bepuyaau. BepoaTHocTu coObITHII B Cce-
puu ucubiTaHU BepHYyJLIHN.

Cayuaiinas BeJUUMHA U paciipeiesieHre BepoATHocTeii. MaTtema-
TUYEeCKOe OKUuTaHWe U aucnepcus. [IpuMepbl MaTeMaTUUECKOTO
OXKMIAaHUSA KaK TeOPeTUUYEeCKOTO CpeIHero 3HAUeHWSA BeJIUUYUHBI.
MaremaTuyecKoe OKuUAaHUE W AUCHEPCUA CIAYUYANHON BEIUUUHBI
«YHCJIO YCIIEXOB B C€PUU MUCIbITAHUN BepHyaam».

ITonarue o 3aKoHe GOJIBINIMX uucesa. VI3MepeHUe BEePOSATHOCTEN
C TMOMOMIbI0 YacTOoT. Posb M 3HaAUeHME 3aKOHA OOJBIIIUX YUCES B
Opupoze u o0IlecTBe.

MJIAHWPYEMbBIE NPEAMETHbBIE PE3YJIbTATbI OCBOEHUA MPUMEPHON
PABOYEWN NPOFPAMMbI KYPCA (N0 rOQAM OBYYEHUA)

IIpenmeTHbIE Pe3ysIbTAThl OCBOEHUA Kypca «BepodaTHOCTE U cTa-
TUCTUKa» B 7—9 Kjaccax XxapaKTepU3YIOTCA CAeAYIOIIUMI YMEHU-
AMU.

7 Knacc

= Yurars mHOGOpPMAIINIO, IPEACTABJIEHHYIO B Tabiamuiax, Ha gua-
rpaMMax; IPeACTaBJIATL TaHHbIE B BuAe TAOJIUI], CTPOUTH AHUa-
rpaMMbI (CTOJIOMKOBEIE (CTOIOUATHIE) 1 KPYTOBbIE) II0 MacCUBaM
3HaYeHUM.

= OnuchIBaTh ¥ WHTEPIPETUPOBATH PeasbHbIe UNCJIOBBLIE JaHHEBIE,
IpeAcTaBJIeHHBIe B Ta0IUIlaX, Ha quarpaMMax, rpaukax.

= Vciosrb30BaTh AJIA ONMUCAHUSA JAHHBIX CTATUCTUYECKUE XapaKTe-
PUCTHUKU: cpenHee apudMeTHUECKOe, MeauaHa, HauboJIbIllee U
HauMeHbIIlee 3HAYEHNA, Pa3Max.
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= MIMeTh IIpeicTaBJIEHUE O CIAyUYaNHON NU3MEHUYNBOCTHY Ha IIpUMepax
meH, (pU3UUYECKMX BeJIUUYNH, AHTPOIIOMETPUUYECKUX MTAHHBIX;
UMETH IIPEJICTaBJIEHNE O CTATUCTUUYECKON YCTOMUMBOCTH.

8 Knacc

= I3ByIeKaTh U IIpeodpas3oBLIBAThL NHGOPMAIINIO, IPEACTABICHHYIO
B BUJe TaOJIUI], AUArpaMM, rpa@muKoB; IPEJCTAaBIATh JaHHBIE B
BUAe TaOJUIl, TrarpaMM, rpapuKoB.

= OnuchIBaTh JaHHBIE C IIOMOMILIO CTATUCTUYECKUX ITOKa3aTeJsei:
CpeIHUX 3HAUEeHUNH WM Mep paccenBaHUA (pasMax, MUCIEPCUS U
cTaHJapTHOE OTKJIOHEHNE).

= HaxoAuTh YaCcTOThI UHMCJIOBBIX 3HAUEHUM M YaCTOTHI COOBITHUIA,
B TOM UMCJIE IO Pe3yJibTaTaM M3MepeHUi 1 HaOGJI0AeHUN.

= HaxoAuTh BEPOSATHOCTHU CIAYUANHBIX COOBITUI B OIIBITaX, 3Hasd Be-
POSATHOCTU dJIEMEHTAPHBIX COOBITHII, B TOM YHCJEe B ONBITAX
C PABHOBO3MOJKHBIMU 3JI€MEHTAPHBIMU COOBITUAMMU.

= Vlcmosib30oBaTh rpadyecKre MOJIEN: JePeBO CAyUYailHOTO dKCIe-
puMeHnTa, fuarpaMMbl Jiiaepa, YKMCJIOBasdg OmpaMasd.

= OnepupoBaTh NOHATUAMMU: MHOYKECTBO, MOJIMHOXKECTBO; BBIIIOJI-
HATH Ollepalliu HaJ MHOMKEeCTBaMU: 00benHeHure, Iepeceuenue,
JIOIIOJTHEHUe; IIEPEeUUCTATHh JBJIEMEHTbHI MHOYKECTB; IIPUMEHATH
CBOVICTBA MHOJKECTB.

= Vcmosrb30BaTh rpapuueckoe mpeacTaBeHie MHOMKECTB 1 CBA3en
MeKIy HUMU [IJIS ONMMCAHUSA IIPOIECCOB U ABJIEHUII, B TOM UMCJIE
IpU PelIeHUU 3a/a4 U3 APYTrUX yUeOHBIX IIPEeIMETOB U KYPCOB.

9 Knacc

= I3BIeKkaTh u IIpeobpasoBhIBATh MH(POPMAIIUIO, IIPEACTABICHHYIO
B PA3JIMYHBIX UCTOUYHUKAX B BUIE TAOJIUIl, fuarpaMm, rpadukosB;
OpeNCcTaBJIATh NaHHbIE B BUJe TaOJIUIl, fuarpaMm, rpaduKoB.

= PemaTts 3aaun oprain30BaHHBIM IIepebOpPOM BapHMAaHTOB, a TaK-
JKe C MCII0JIb30BAaHMEM KOMOMHATOPHBIX IIPABUJ U METOIOB.

= Vlcriosib30BaTh oOmmcaTeJIbHbIE XapPaKTEPUCTUKHU AJIA MaCCUBOB
YHUCJIOBBIX JAHHBIX, B TOM YHCJIE CpeJJHIE SHAUEHUA U MephbI pac-
ceuBaHUA.

= HaxoauTh 4acTOThI 3HAYEHUI U YaCTOTHI COOBITUS, B TOM UKCJIE
TOJIB3YsCh Pe3yJbTaTaMU MPOBEAEHHBIX U3MEpEeHU u HabJoae-
HUH.

= HaxoAuTh BEPOSATHOCTU CAYUYANHBIX COOBITUI B U3YUYEHHBIX OIIBI-
TaxX, B TOM UHCJI€ B OIIBITAX C PABHOBO3MOKHBIMU dJeMeHTaPHBI-
MU COOBITUSMU, B CEPUAX HUCHBITAHUM MO IIEPBOTO yclIexa, B ce-
puAX mcnblTaHUN BepHyJau.
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= IMeTh IIpeACcTaBJIeHNE O COYUYAWHON BeJUUMHE U O pacipejee-
HUU BEPOSATHOCTEMH.

= IMmeTh IIpeZicTaBJIeHNE O 3aKOHEe OOJBIINX YKCes] KaK O IPOABJIE-
HUU 3aKOHOMEPHOCTH B CJIyUYaWHOU M3MEHUUBOCTU U O POJIU 3a-
KOHAa OOJIBIIINX YKCEeJ B IIPUPOJE U ODOIIeCTBe.
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