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NOACHUTENbHAA 3ANMUCKA

OBLLAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA
«MATEMATUKA» HA YTNYBNEHHOM YPOBHE. 7-9 KNACCbI

ITpumepHasa pabouas mporpamMmma II0 MaTeMaTHUKe yIIyOJ€HHOTO
YPOBHA I obyuarmimuxcsa (—9 KiaccoB paspaboTaHa Ha OCHOBe
denepabHOTO TOCYyIAPCTBEHHOr0 00pasoBaTeIBHOI'0 CTaHAAPTAa
OCHOBHOT'O O0IIero 0o0pasoBaHUA C YUETOM M COBPEMEHHBIX MUPO-
BBIX TPeOOBaHWI, NPEIbABIAEMBIX K MaTeMaTUYeCKOMY 00paso-
BaHUIO, U TPAAUIIUHA POCCUIICKOTO 00pas3soBaHMUA, KOTOpPbIe obecIie-
YMBAIOT OBJIAJEHNE KJIIOUEBBIMU KOMIIETEHI[USMU, COCTABJISIOIIN-
MH OCHOBY [Jisl HEIpPEePLIBHOTO 00pasoBaHUA M CAMOPAa3BUTHA, a
TaK/Ke IeJOCTHOCTL OOIEeKyJbTyPHOTO, JUYHOCTHOTO W ITO3HABAa-
TeJBHOTO Pa3BUTHUA oOyuaroluxcsa. B paboueii mporpamme yure-
HBI UOeW W TOOoJioKeHUs KOoHIemnuy pasBUTHUA MaTeMaTHUUYECKOTO
obpasoBauusa B Poccuiickoit @emepanuu.

B snoxy nudposoil Tpanchopmanuu Bcex chep UesoBeUECKOM
IesiTeIbHOCTH HEBO3MOYKHO CTAaTh OOpPA30BAHHBIM COBPEMEHHBIM
yeJoBeKOM 06e3 0a30BOil MaTeMAaTUYECKOM IIOATOTOBKHU. Y:Ke B
IIIKOJIe MaTeMAaTHKa CJYKUT OMOPHBIM IIPEAMETOM M U3yJYeHUs
CMEKHBIX IUCIUILIMH, a TOocJe IMIKOJbI peajJbHON HeoOXOIMMO-
CTBHIO CTAHOBUTCS HeIPepPhIBHOE O00pasoBaHMUe, YTO TPebyeT IOJHO-
IMeHHoIi 6a30BOI 00IIe00pa3oBaTeJIbHOMN IMOATOTOBKM, B TOM YMCJIE
U MaTeMaTH4ecKoil. ITO o0yCJOBJIEHO TeM, UTO B HAIM OHU pa-
CTET UMCJ0 Tpodeccuii, CBA3AHHLIX C HEIIOCPEACTBEHHLIM IIpHMe-
HeHMeM MAaTeMaTHUK!: U B cdepe SKOHOMUKU, M B Om3Hece, U B
TEXHOJIOTUYECKUX O00JIaCTAX, W [Jaske B T'yMaHHTapHBIX cdepax.
Takum o6pasom, KpPyr HIKOJLHUKOB, MIJA KOTOPBIX MaTeMaTHKa
MOJKeT CTaTh B OyAyllleM 3HAUMMBIM IPEIMEeTOM He TOJbKO C TOU-
KM 3peHus e€ IMPUMEHeHUs B KU3HU, HO M B IPOdecCuOHATbHOMI
IesiTeIbHOCTU, PaCIIUPAETCH.

ITpakTHuyeckas IOJE3HOCTH MATEMATHUKU OOyCJIOBJIEeHa TEM, UTO
e€é IpeaMeTOM SBJIAIOTCA (QyHIaAMEHTAJbHbIe CTPYKTYpPhI HAIIIEro
MHUpa: IIPOCTPaHCTBEeHHbIe (GOPMBI U KOJUUYECTBEHHBIE OTHOIIEHUS
OT IIPOCTEHINNX, YCBANBAEMbIX B HEIIOCPEICTBEHHOM ONBITE, IO MIO-
CTATOUYHO CJIOMKHBIX, HEOOXOAUMBIX IJIS Pa3BUTHUA HAYUHBIX U IIPU-
KJIamHBIX uaeli. Besd KOHKPETHBIX MaTeMaTUUYeCKUX 3HAHUM 3aTPym-
HeHO IIOHMMAaHNe NPUHIINIIOB YCTPONCTBA M MCIOJL30BAHUSI COBpE-
MEHHOM TeXHWKHU, BOCHPUATHE W HHTEPIIPeTanud pasHooOpasHOil
COIIMAIBbHOM, 9KOHOMUYECKOI, MOJUTUUECKON MHGMOPMAIUU, MAaJIO-
s deKTuBHA TMOBCEeNHEBHAA IMPaKTUUECKas AeATeJIbHOCTh. Kaxkmo-
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MYy UeJIOBEKY B CBOEH JKM3HU IPUXOAUTCSA BBIMNOJHATL PACUETHI 1
COCTaBJATH AJTOPUTMBI, HAXOAUTH W HPUMEHATH (POPMYJIbI, BJa-
IeTh IPaKTUUYECKUMMU IIPUEMAMHN Te€OMEeTPHUYECKHX HN3MepeHUNl u
TOCTPOEHUM, UNTATh WHMOPMAIINIO, IIPEICTABJICHHYIO B BUIE Ta-
Oaul], AUarpaMMm u rpaduKOB, KUTHb B YCJIOBUAX HEOIPeNeJEHHO-
CTH ¥ TIOHUMATH BEPOSATHOCTHBINA XapaKTep CAYYANHBIX COOBITHI.

OnHOBPEMEHHO C pacIIupeHreM cdep IPpUMeHeHUsI MATeMATUKHN
B COBpPEMEHHOM OO0IlecTBe BCE 06oJiee BasKHLIM CTAHOBUTCS MAaTe-
MATUUYECKHI CTHUIb MBINJICHUA, IPOABIAIOINIACA B OIIpPeJeseH-
HBIX YMCTBEHHBIX HaBBbIKax. B IIpollecce M3yyeHUs MaTeMaTUKU B
apceHAJ MPUEMOB M METOLOB MBIILIEHUSA YeJOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCA MHAYKIUA U OeAYKINUa, 0000IeHrne 1 KOH-
KpeTusamnusa, aHaJu3 U CHUHTEe3, KJAacCUPUKAIUA U CHUCTeMaTH3a-
musa, abcrparupoBaHue M aHajgorusa. OOBLEKThI MaTeMaTHUYECKUX
YMO3aKJIIOUeHU, IpaBujia X KOHCTPYUPOBAHUA PACKPBLIBAIOT Me-
XaHU3M JIOTUYECKHX IIOCTPOEHMII, CIIOCOOCTBYIOT BBHIPAOOTKE yMe-
HUA (POopMyJIHPOBATH, OOOCHOBBIBATH M [JOKAa3LIBATL CYKIEHU,
TeM caMbIM Pa3BMUBAIOT JIOTMUECKOe MbIILIeHne. Bexayias pojb
OPUHAIJIEKNAT MaTeMaTuKe U B GOPMUPOBAHUMN AJITOPUTMUUYECKOI
KOMIIOHEHTBHI MBIIIJIEHUSI X BOCIUTAHUN YMEHUI AeicTBOBATH IO
3aJaHHBIM aJrOPUTMAaM, COBEpPIIeHCTBOBATL WM3BECTHBIE UM KOH-
CTPYHPOBATL HOBBIE. B mpolecce peleHus 3aJady — OCHOBHOI
yueOHOM OeATeJIbHOCTH Ha YPOKAX MaTeMaTUKM — pPasBUBAIOTCS
TaKyKe TBOPYECKAsd W TPUKJIATHAA CTOPOHBI MBIIJIEHUS.

O6yuenne MaTeMaTHKe OAET BO3MOYKHOCTHL Pas3BUBATh y oOyua-
IONUXCSA TOUHYIO, PAIIMOHAJIBHYI0 M MHGOPMATUBHYIO pPeUb, yMe-
HUe oTOMpaTh Hanbojee MOAXOAAIINE SI3bIKOBLIE, CUMBOJINUYECKUE,
rpaduuecKre CpeacTBa IJs BBIPAKEHUA CYKICHUM M HATJIAIHOTO
UX IpeJCTaBJICHHU.

Heo6xoguMbIM KOMIIOHEHTOM O00IIell KyJbTYpPhl B COBPEMEHHOM
TOJKOBAHUU SIBJIAETCsS OO0Illee 3HAKOMCTBO C METONAMMU IIO3HAHMS
IefCTBUTENLHOCTH, IPEeACTABJIeHNe O IIPeIMeTe X MeToAax MaTe-
MAaTHUKUA, UX OTJIHUYUH OT METOAOB IPYIHMX €CTeCTBEHHBIX U T'yMa-
HUTAPHBIX HAyK, 00 OCOOEHHOCTAX IPUMEHEeHUS MaTeMATUKU IJIs
pellleHnsl HAYYHBIX M MPUKJIATHBIX 3amad. Takum oOpasom, mare-
MaTUuuecKoe oOpa3oBaHMe BHOCHUT CBOII BKJAI B GopMHPOBaHUIE
o0mieli KyJbTyphbl YeJslOBeKa.

Wsyuenne MaTeMaTHKN TAKyKe CIOCOOCTBYET OSCTETUUYECKOMY
BOCIIUTAHUIO YeJOBEKa, MMOHUMAHUIO KPacoOThl M M3AIIECTBA MAaTe-
MaTUUYECKNX PAaCCYKICHUM, BOCIPHUATUIO IeOMETPHUYECKUX (opM,
YCBOEHUIO UIeU CUMMETPUU.

B coorBercTBuEu ¢ KoHIlenmuelr pa3sBUTUSA MATEMAaTHUYECKOTO 00-
pasoBanusa B Poccuiickoit @enepaiuu MaTeMaTuuecKoe obOpasoBa-

MATEMATUKA. 7—9 knaccsl 5



HUe JOJI)KHO DellaTb, B YACTHOCTH, 3aJa4Yu 00ecHeueHUs CTPAHbBI
BBIITYCKHUKAMU, MaTeMaTU4YeCcKas HOATOTOBKA KOTOPBIX JOCTATOU-
Ha IJId OPOJOJIKeHUs 00pasoBaHUSA B PA3JIMUHBIX HAIPABJIEHUAX,
BKJIIOUAsA MaTeMaTHUUYecKVe WCcCIefoBaHUA, paboTy B chepe wuH-
(opMaIMOHHBIX TEXHOJIOTHI, IpenofaBaHUEe MaTeMaTUKW U Ip.,
C OJHOM CTOPOHBI, U MPUMEHEHNE MaTeMaTUKWN B APYTUX HayKaxX,
B WH)KEHEPHO-TeXHOJIOTUYECKON M COIUAJIbHOU cdepe C Ipyroi
CcTOpPOHEI. [{a obecreyeHUA AOCTMKEHUS COOTBETCTBYIOIEI STHUM
3ajjayaM MaTeMaTUYeCKOU HOATOTOBKU OOYydYaIOUIWXCs, AJSA YIOB-
JIETBOPEHUA HMX 3aIlPOCOB M BO3MOKHOCTEH HIpegHas3HaueHa IIPO-
rpaMMa yriuyOJI€HHOTO M3ydeHWs MareMaTuku. IIporpamma yrioy-
OJIEHHOTO YPOBHS AAET BOSMOKHOCTH PACIINUPUTH U YIIIYOUTH KPYT
M3y4aeMbIX BOIIPOCOB, CO3AAThH OoJiee IIEJIOCTHOE IIPEICTABICHUE O
cucTeMe MaTeMaTUYeCKUX 3HAaHUU, copMUpoOBaTh 6ojee ycTOHUU-
Bble U OCO3HAHHBLIE YMEHUA.

LESTN N OCOBEHHOCTU U3YYEHWA YHEBHOTO MPEAMETA
«MATEMATUKA» HA YINYBNEHHOM YPOBHE. 7-9 KNACCbI

ITpuopureTHBIMU HenaAMU OOyUeHUs MaTeMaTukKe B 7—9 KJac-
cax SBJISIOTCS:
® (hopMHUpPOBaHME IEHTPAJbHBIX MaTeMaTHUUECKUX IMOHATUHN (YuC-
JI0, BeJIWUYNHA, reoMeTpuuecKas (Qurypa, repeMeHHas, BepPOsT-
HOCTb, (PYHKIMA), 00eCIeunBaOIINX IPEEMCTBEHHOCTh UM IIep-
CIIEKTMBHOCTb MAaTEeMaTHUUECKOTO 00pasoBaHUA OOyUaIOIMXCS;
® ToABeleHNe yJallUXCsA Ha AOCTYIIHOM [IJsA HUX YPOBHE K 0OCO3-
HAHWIO B3aMMOCBA3Y MAaTEMATUKN U OKPY’KAIOIIEero MUpa, IOHU-
MaHMWe MaTeMaTUK! KaK JacTH oOIeil KyJbTyphbl UeJOBeUeCTBa;
® DA3BUTHE MHTEJJIEKTYAJbHBIX M TBOPUECKUX CIIOCOOHOCTEH yua-
IIUXCsI, ITO3HABATEJIHLHOM aKTUBHOCTH, MCCJIEI0BATEIbCKUX YMEHUIA,
KPUTHUYHOCTY MBINIJIEHUSA, WHTEepeca K M3yYeHUI0 MaTeMAaTHUKH;
® (hopMupoBaHWE (GYHKIMOHAJIBHON MAaTEMaTUUYECKON T'PaMOTHO-
CTU: YMEHUA PACIIO3HABATh NIPOABJIEHUA MaTeMaTUUYECKUX II0-
HATUI, 00LEKTOB M 3aKOHOMEPHOCTEH B PeaIbHBLIX JKM3HEHHBIX
CUTyaIllUsX U IIPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, IIPO-
ABJIEHUA 3aBUCUMOCTEN ¥ 3aKOHOMEPHOCTell, (popMyJIUPOBATH
uX Ha sA3bIKe MaTeMaTHKH W CO3JaBaTh MaTeMaTUYecKue MOJe-
JIW, IPUMEHATHh OCBOEHHBLIN MaTeMaTWYeCKHUU amnmnapar IJjsd pe-
HIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATH
U OIleHWBaTh IOJYUEeHHBIE PEe3yJILTATHI.
OcHOBHBIE JUHUU COAEP:KAHUA Kypca MaTeMaTUKH B 7—9 KJjac-
cax: «Ywmcna u BeIUMCICHUA», «Asredopa» («Airebpandeckne BbI-
paxeHUs», «YpaBHEHUS WM HepPaBEHCTBa»), «PDyHKmum», «leome-
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Tpus («I'eomerpuueckme (puUrypsl m uX cBoMcTBa», «V3mepeHue
TeOMEeTPUYECKNX BEJIWYUH»), «BepoATHOCTE M craTucTMKa». [laH-
HbIe JINHUW Pa3BUBAIOTCA IapaJlIeJIbHO, KakJasd B COOTBETCTBUU
C COOCTBEHHOU IIPUPOAON W TPASUIUAMU, OTHAKO He He3aBUCUMO
OJlHa OT APYroi, a B TECHOM KOHTaKTe M B3amMmopeiicTBum. Kpome
9TOTO0, UX OOBEAUWHSET JIOTHUEeCKas COCTABJIAIONIASA, TPAAUITMOHHO
OpUCYIad MaTeMaTUKe W IIPOHUSBIBAKOIIAS BCE MaTeMaTUUYeCKHue
Kypchbl U coiepskaTenbuble JuHuu. ChopmynmpoBanuHoe B Deme-
paJbHOM TOCYZapCTBEHHOM O0pasoBaTeJIbHOM CTaHIapTe TpeboBa-
HHEe «yMeTh CBOOOJHO OIepHPOBATH IOHATUAMM: OIpeIeieHue,
aKcmoma, TeopeMa, JOKa3aTeJbCTBO, PABHOCUJIbHBIE (POPMYIUPOB-
KM YTBEpP:KIEeHUI, oOpaTHOE 1 IPOTUBOIIOJOKHOE YTBEPIKICHUT;
yMeHNe OPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI; YMeHUE BBIBO-
IUTHb (OPMYJIBI M IPOBOAUTH AOKA3aTeJabCTBAa, B TOM YMCJIE METO-
IOM OT IIPOTHMBHOTO M METOIOM MAaTEeMaTUUYECKOM WMHIYKIIUH»> OT-
HOCHUTCS KO BCEM KypcaM, a (OpMHUPOBaHUE JIOTUYECKUX YMEHUI
pacmpenesisgeTca IO BCEM rofaM OOYUeHU.

Copmep:kanue oO0pas3oBaHUsA, COOTBETCTBYIOIEEe MPEIMETHBIM pe-
3yJbTaTaM ocBoeHuA IIpmMepHOI paboueil mporpamMmbl, pacipe-
IeJEHHBIM II0 ToZaM OOydYeHHUs, CTPYKTYPHMPOBAHO TakuM obpa-
30M, UTOOBI KO BCEM OCHOBHBIM, IPHHIUOHAJBHBIM BOIpPOCaM
obyuamIniuecs odpalajguch HEOJHOKPATHO, UTOOLI OBJaJleHWE Ma-
TeMaTUUYeCKUMHU IMOHATUAMN 1 HABBIKAMU OCYIIECTBJSAJIOCH IIOCJIe-
JOBATEJbHO U IIOCTYIIaTeJIbHO, C COONIOMeHUEeM IIPUHITUIA TIpeeM-
CTBEHHOCTU, a HOBbIe 3HAHUSA BKJIOYAJNCH B OOIIYI0 CHUCTEMY
MaTeMaTU4YeCKUX IIPeICTaBJIeHnll o00yJYalonuxXcs, paciiupasa u
yray6iasa e€, o0pasys HIPOUYHbIe MHOKECTBEHHBIE CBSI3HU.

MECTO YYEBHOTO MPEAMETA «MATEMATUKA»
HA YIJIYBJIEHHOM YPOBHE B YYEBHOM TMJIAHE. 7-9 KJIACCbI

B coorBeTcTBUM ¢ PenmepasbHBIM T'OCyIapCTBEHHBIM 00paso-
BaTeJbHBIM CTAHZAPTOM OCHOBHOTO 00IIero oopas3oBaHUSA MaTeMa-
TUKA $BJAETCA 00d3aTeJbHBIM NPEIMETOM Ha TAaHHOM YPOBHE
o0pas3oBaHUA U U3YyUaeETCA Ha YIVIYOJIEHHOM YPOBHE B paMKaX cJe-
IyIOMUX y4eOHBIX KypcoB: «Agarebpa», «eomerpusa», «Beposar-
HOCTb U CTATHUCTUKA».

Hacroameit nporpammoil mnpenycMaTpuBaeTcA BbIJeJieHUE B
y4eOHOM ILJIaHe Ha M3ydeHUe MaTeMaTUKH B 7—9 Kiaccax 8 yueo-
HBIX YAaCOB B HeNEJI0 B TeUeHUWe KaiKIOTo rojga o0ydeH!s, BCETO
816 yueOHBIX UACOB.

TemaTuuyecKkoe IJIaHMPOBaHUE YUEeOHBIX KYPCOB U PEKOMEHIye-
Moe pacipefesieHre yueOHOTO BpeMeHU IJIsA MBYUYEHUA OTHAEJIbHBIX

MATEMATUKA. 7—9 knaccsl 7



TeM, NIPeNJOKeHHble B HACTOAIle!l ImporpaMme, HaJIO paccMaTpU-
BaThb KaK IIPUMEPHBIE OPUEHTUPHI B IIOMOIIEL COCTABUTEII0 aBTOD-
CKOli paboueil mporpaMMbl U Tpe:KJIe Bcero yuureao. ABTOp pa-
0oueli mpOrpaMMbI BIPaBe YBEJIWUYUTH WU YMEHBIIUTH IIPEIJIO-
JKeHHOe YMCJ0 YYeOHBIX YacoOB HaA TeMy, YTOObI yriIyOouThCcAa B
TeMaTuKy, 0ojiee 3aMHTEPECOBABIIYI0 YUYEHUKOB, WM HAIPABUTH
ycunausa Ha OpeofojieHue 3aTpyaHeHuit. KosnmdecTBO IPOBEPOUYHBIX
pabor (TeMaTWUYeCKU# M MTOTOBBIM KOHTPOJHh KadeCTBa yCBOEHUA
yueOHOTO MaTepuasia) U UX TUN (CaMOCTOATEJIbHBbIE M KOHTPOJb-
HbIe PaboThI, TECTHI) OCTAIOTCSI HA YCMOTpeHHe yuuTeiad. Takxixe
yUuuTeJ b BIIPaBe YBEJUUYUTH UJIM YMEHBIIUTL YHCJIO yUYEOHBIX Ya-
COB, OTBEIEHHBIX B IIporpaMMe Ha o0o0OIIeHWe, MOBTOPEHUE, CHU-
cTeMaTHU3aIuio0 3HAHUM 0o0ydaronuxca. EMMHCTBEHHBIM, HO HIPUH-
MUOVAJIBHO BA’KHBIM KPUTEPUEM SABJIAETCA AOCTUKEHUE pe3yJbTa-
TOB O00y4eHUs, YKa3aHHBIX B HACTOMAIINEN IIpOrpaMMe.
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NNAHUPYEMBIE PE3VIbTATbI OCBOEHUA YYEBHOIO NMPEAMETA
«MATEMATUKA» HA YTIYBJIEHHOM YPOBHE. 7-9 KNACCbI

OcBoenune yuebHOrOo mpeameTra «MaremMaTuKa» TOJKHO obeclie-
YMBaTh JOCTHKEHHE Ha YpPOBHE OCHOBHOT'O 00IIero o6pasoBaHUSA
CIenyIOIINX JUYHOCTHBIX, METAllpPeIMEeTHBIX U IIPeIMeTHBIX o0Opa-
30BATEJIbHBIX Pe3yJIbTATOB.

JINYHOCTHbIE PE3VJIbTATbI

JlnuHOCTHBIE pe3yabTaTbl OCBOE€HUHA IIPOTrPaMMBI yqe6Hor0
ImpeameTa «MaremaTuka» XapaKTepu3yTCd:

nanMOTM‘-IeCKOE BOoCnuTaHue:

IpPOsBJIEHMEM WHTepeca K IIPOIJIOMY M HACTOAIIEMY POCCHI-
CKOH MAaTeMaTHUKHU, I€eHHOCTHBIM OTHOIIEHHEM K JOCTHUKEeHUSIM
POCCUMCKNX MAaTEeMATUKOB M POCCHUHCKON MaTeMaTHYeCKOM IIKO-
JbI, K WCIIOJb30BAHUIO 3TUX MTOCTHIKEHUH B APYrUX HaAyKax #
IPUKJIAAHBIX cepax.

I'pamnaHCKoe N AYXOBHO-HPABCTBEHHOE BOCNUTAHUE:

TOTOBHOCTBHIO K BBIINOJIHEHUIO OOS3aHHOCTEH IpasKZaHUWHA W pe-
aju3aluy ero IIpas, MPeACcTaBJIeHueM O MaTeMaTHUUYEeCKUX OCHOBAaxX
GYHKIIMOHUPOBAHUA PAa3JIUUYHBIX CTPYKTYD, SBJIEHUM, IIPOIEAyP
IpasKIgaHCKOT0o o0IiecTBa (BBIOOPHI, OIMPOCHI M TIP.); TOTOBHOCTBHIO
K OOCY:KIEHMIO STUYECKUX HPOOJIeM, CBA3AHHBIX C IPAKTUYECKUM
OpUMeHEeHWeM JOCTIKEeHUIl HAyKH, OCO3HAHMEeM BAasKHOCTU MO-
PATBbHO-3TUYECKUX IIPUHIMIOB B IEeSATENILHOCTHA YUEHOTO.

prp,osoe BOCnUTaHue:

YCTAaHOBKOM Ha aKTUBHOE yYacTHe B DPEIIeHWN HPaKTUUECKUX
3amau MaTeMaTHUYeCKOM HalpaBJIeHHOCTHU, OCO3HAHWEM Ba’KHOCTHU
MaTeMaTUUeCKOoTo o0pa3oBaHUA HA HPOTAKEHUN BCEH KU3HU OJIA
ycmenrnoii mpogeccuoHaJIbHON AeATeILHOCTH W Pa3BUTHUEM HeoO0-
XOAMMBIX YMEHMUI; OCO3SHAHHBIM BBIOOPOM ¥ TOCTPOEHUEM WHIU-
BUIYaJIbHON TpaeKTOpUU OOpa30oBaHUA U KU3HEHHBLIX IJIAHOB C
YYETOM JIMYHBIX WHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEMH.

JcTeTMyeCcKOe BOCNUTaAHUE:

CIOCOOHOCTBIO K 3MOIMOHAJIBLHOMY M 3CTETUUYECKOMY BOCIPHUA-
THI0O MaTeMaTUYeCKUX OOBEKTOB, 3a7a4, PEIIeHUM, PacCy:KIeHui;
YMEHUI0 BHUAETh MaTeMaTHUYecKue 3aKOHOMEPHOCTH B HCKYCCTBe.

MATEMATUKA. 7—9 knaccsl 9



U,eHHOCTM HAy4YHOro NO3HaHUA:

OpHeHTanuel B AeATEJILHOCTU HAa COBPEMEHHYIO CHUCTEMY Hayd-
HBIX IIPEJCTaBJIEHUII 00 OCHOBHBIX 3aKOHOMEDHOCTSAX Pa3BUTUA
YeJIOBEKa, IPUPOABI U OOIecTBa, MOHUMAHWEM MaTeMaTHUYECKOI
HAayKU Kak cdepbl YeJIOBEUYECKOIl AesTeJIbHOCTH, ITAlOB €€ pas-
BUTUA U 3HAUYUMMOCTU [AJIA Pa3BUTUS IUBUJIN3AINU; OBJIaJeHUEM
SABBIKOM MAaTEeMATUKW U MaTeMaTHYeCKOH KyJbTYpPOH KaK cpen-
CTBOM IIO3HAHUSA MHUPA; OBJAJAEHWEM HABBIKAMU MCCJIETOBATEb-
CKOH [eATeJbHOCTH.

®usnyeckoe BocnutaHue, dJOpMMpOBaHVIe KYNbTypbl 340POBbA
M 3MOLUUOHANbHOTO 6narononyqv|ﬂ:

TOTOBHOCTBHIO IPUMEHATh MaTeMaTuuecKrue 3HAHUS B MHTepecax
CBOETO 3MIOPOBbA, BeIeHUs 3J0POBOTO obOpasa KusHu (370poBoe
nuTraHue, cOaJaHCUPOBAHHBLINA DPEXKUM 3aHATHUN M OTABIXA, PEry-
JAsapHaa QuanyecKkad aKTUBHOCTH); COPMUPOBAHHOCTHIO HABBIKA
pediiekcuu, TpU3HAHHMEM CBOEro IIpaBa Ha OIIMOKY M TAKOro Ke
mpaBa APYroro 4ejioBeKa.

JKonoruyeckoe BoCnuTaHume:

OpI/IeHTaHI/Ieﬁ Ha IIPDMMEeHEeHNe MaTeMaTUu4YeCKUX 3HaHI/Iﬁ JId pe-
IIeHnA 3a4a4 B 00JACTH COXPAHHOCTH OKPY’KAIOINEN Cpembl, ILIa-
HUPOBAHUS MOCTYIIKOB M OIEHKM HMX BO3MOXKHBIX IIOCJIEICTBUM
IJIsI OKPYJKAIOIIel cpefbl; OCO3HAHMEM IIO0AJIBbHOTO XapakTepa
SKOJIOTMYECKUX IIPO6JIeM U IIyTell X pelleHus.

JinuHocTHble pe3ynbrathl, obecneunsarolme agantayuio obyyaiowerocs
K U3MEHSAIOWMUMCA YCIOBUAM COLUANbHON U NPUPOAHON Cpepbl:

TOTOBHOCTBHIO K HeHCTBUAM B yCJIOBUAX HEONPENEJIEHHOCTH, IIO-
BBINIEHUIO YPOBHA CBOEH KOMIETEHTHOCTH uepe3 IIPaKTUUYECKYIO
IeATeJIbHOCTb, B TOM YMCJIE YMeHUWEe YYUTbCA Yy IPYTUX JIIOHei,
npuobpeTraTh B COBMECTHON AeATEJbHOCTH HOBbIe 3HAHUA, HABBIKU
¥ KOMIETEeHIIMU U3 ONbITa IPYTUX;

HEeoOXOIMMOCTBI0 B (OPMHUPOBAHWM HOBBIX B3HAHUMN, (Gopmy-
JUPOBATh WMIEU, MOHATUS, THOOTEe3bl 00 00beKTaxX W SABJIEHUIX,
B TOM YMCJe paHee He WN3BECTHBLIX, OCO3HABATL AePUITUTHI COO6-
CTBEHHBIX B3HAHUN M KOMIETEHTHOCTEH, MJIAHUPOBATH CBOE pais-
BUTUE;

CIIOCOOHOCTBHIO OCO3HABATHL CTPECCOBYIO CHUTYAaIlMIO, BOCIPUHU-
MaTh CTPECCOBYIO CHUTYaIMI0 KaK BBIBOB, TPeOYIOIIMiT KOHTPMED,
KOPPEKTUPOBATh MPUHUMAaeMble PeIlleHusaA W NelCcTBUA, popMyJIu-
poBaTh U OIeHMBATh PUCKM UM TOCJEACTBUA, (POPMHUPOBATH OIBIT.
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METANPEAMETHbBIE PE3YJIbTATbI

MeramnpeamerHble pe3yabTaThl OCBOEHUS TPOTPAMMBI yUeOHOTO
npenmera «MaTeMaTnka» XapaKTepU3YIOTCSA OBJIAJeHUEM:

1) YHusepcanvHbimu no3nasameanvHvimu Oeiicmaeusmu, obe-
cneyusanWumMu gopmuposarnue 06a308blX KOZHUMUBHbLLX NpPoOuec-
coe obyuauwuxcsa (oceoenue memodo6 NO3HAHUSL OKPYHAOU,e20
MUpa; npumeHeHue JA0ZUYeCKUX, UCCAed08amesbCKUX Onepayuil,
ymeHuil pabomambsv ¢ uH@opmayueil).

ba3zoBble fioruyeckme pencreus:

® BLIABJIATL U XapaKTepPU30BaTh CYIIECTBEHHbIE IIPU3HAKU MaTe-
MaTHUUYECKUX O0BHEKTOB, MOHATUMN, OTHOIIEHUN MEKAy TOHATUI-
Mu; (QOpPMYJUPOBATHL OIpPeAeJeHUs IMOHATUI; yCTAHABJIUBATH
CYIIIEeCTBEHHBINI IIPU3HAK KJjacCU@UKAIUM, OCHOBAHUA MOJIA
0000I1IIeHA 1 CPaBHEHUSA, KPUTEPUU IIPOBOAMMOTO aHAJN3a;

® BOCIIPUHUMATBL, (POPMYJUPOBATL M IIPEOOPa3OBBIBATL CYIKIE-
HUS: YTBEPAUTEJIbHBIE U OTPUIIATEIbHbIE, eIUHUYHbIE, YaCTHBIE
u 00IIue; yCJIOBHBIE;

® BBISIBJIATH MaTeMaTHUeCKue 3aKOHOMEPHOCTH, B3aMMOCBA3U U
OpOTUBOpPeUnsi B aKkTax, HaHHBIX, HAOJIIOJEHUAX U YTBEPKAE-
HUAX; TIpeljaraTb KPUTEPUU MJIA BBIABICHUA 3aKOHOMEPHOCTeH
W IPOTUBOPEUUIi;

® nejlaTh BHIBOABI C MCIIOJH30BAHMEM 3aKOHOB JIOTUKHU, MEIYKTUB-
HBIX ¥ WHIYKTUBHBIX YyMO3aKJ/JIIOUEHHUIl, YMO3aKJIIOUEeHUH II0
aHaJIOTHUU;

® pazbupaTh [IOKa3aTeJIbCTBA MATEMATUYECKUX YTBEPIKICHUHA
(upsMble ¥ OT IIPOTUBHOTO), IIPOBOAUTL CAMOCTOATEJIHHO MOKAa-
3aTeJIbCTBA MaTeMaTHUUYeCKNX (PAKTOB, BBICTPAMBATH apryMeHTa-
U0, TPUBOAUTHh IIPUMEPHI X1 KOHTPIPUMEDPHI, IPUMEHATH Me-
TOH MATEeMATUYECKOM WHAYKIIUU; OOOCHOBLIBATHL COOCTBEHHBIE
paccy:KIeHus;

® BRIOMpPATH CHOCO0 peleHus: ydebHOI 3amaum (CpaBHHBAThH He-
CKOJILKO BApMAaHTOB pPeIIeHWs, BbIOMpATh Hambojiee IIOIXOMA-
MU ¢ YIETOM CaAMOCTOSATEJIBHO BBIIEJEHHBIX KPUTEPUEB).

ba3soBble uccnepgoBatenbckme AencTBus:

® ILICIIOJIB30BaTh BOIIPOCHI KaK MUCCJIEOBATENIbCKUN UHCTPYMEHT
II0O3HAHUA; (POPMYyJIUPOBATH BOIIPOCHI, (PUKCUPYIOIINE IIPOTUBO-
peune, mpobieMy, CaMOCTOATEJBHO YCTAHABIMBATL HCKOMOE U
IaHHoe, (OPMUPOBATHL T'HUIIOTE3Y, apryMeHTHUPOBATH CBOIO IIO-
3UIUI0, MHEHUE;
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IPOBOAUTH II0 CAMOCTOATEJIHHO COCTABJIEHHOMY IJIAHY SKCIEePU-
MEHT, MCCJIeJOBaHME IO YCTAHOBJIEHUIO OCOOEHHOCTEN MaTema-
TUYECKOro 00'beKTa, 3aBUCUMOCTEN OOBLEKTOB MEXKAY COO0Oii;
CaMOCTOATEeIBFHO (OPMYJINPOBATHL O0OOIEeHNA U BBIBOJBI IIO pe-
3yJbTaTaM IIPOBEIEHHOIO HAOJIIONEHUs, HCCJIETOBAHUS, JKCIIe-
pUMeHTa, OIeHWBATH JOCTOBEPHOCTh IIOJYUEHHBIX PEe3yIbTaToB,
BBIBOJOB U O0OOIEHUI;

IPOTHO3UPOBATHL BO3MOKHOE PA3BUTHE MPOIECCa, a TaKiKe BbI-
IBUTATH IIPEAIIOJIOMKEHUS O ero PasBUTUU B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ uHopmauuei:

BBIABJATH HEZOCTATOYHOCTh ¥ W30BITOYHOCTH WHGpOPMAIUH,
MTaHHBbIX, HEOOXOAMMBIX [IJIA PeIleHUus 3aTadum;

BBIOMPATDH, aHAJIU3WPOBATh, CUCTEMATU3UPOBATL U MHTEPIIPETH-
poBaTh MHQPOPMAINIO PA3IUYHBIX BUIOB U (POPM IIpeJCTaBJie-
HUA;

BBIOUpPATH QOPMY IIpeACTaBIEeHUS MHPOPMALUUA U HUJLIIOCTPUPO-
BaTh pelllaeMble 3aJjaud CXeMaMU, AuarpaMMaM¥, WHOM rpadu-
KOl U MX KOMOWHAIIUSIMU;

OIleHUBATH HANEKHOCTH MHPOPMAIUU O KPUTEPUAM, HPEAJIO-
JKEHHBIM HJIN CHOPMYJINPOBAHHBIM CAMOCTOATEJIBLHO.

2) yHu@epCdJlebLJVlu KOMMYHUKAMUEHbLMU delicmeuamu,

obecneuusarnuwumy CcQHOPMUPOBAHHOCMb COUUAJbHLLX HABLLKOS
odyuanuwuxcs.

06ueHue:

12

BOCIIPUHUMATL U (POPMYJIHUPOBATH CYKIEHUS B COOTBETCTBUU C
YCJIOBUAMU U IEJAMHU OOIIEeHWA; SICHO, TOUYHO, I'PAMOTHO BBI-
paxxaTb CBOIO TOUKY 3PEHHSA B YCTHBIX M NMHUCBMEHHBIX TEKCTaX,
IaBaTh MOSCHEHUA IO XOAY PelleHusd 3aJauyul, KOMMEHTUPOBATD
HOJIYUEHHBIN pe3yJbTaT;

B Xome OOCY:KIeHWA 3aJaBaTh BOIPOCHI IIO CYIIECTBY OOCY:KIa-
eMoii TeMbI, Ipo0JeMbl, PelIaeMoii 3aJauul, BEICKa3bIBaTh UIENU,
HalleJIeHHbIe Ha IOUCK PeIIeHUs; COIMOCTABIAThL CBOU CYKICHU
C CYMIOEHUAMU APYrUX YUYACTHUKOB [AUAJIOra, OOHAPYKUBATH
pasiuyre W CXOACTBO IO3UITHII; B KOPPeKTHOIl dopme (opmy-
JUPOBATH PA3HOIVIACKUS, CBOU BO3PAMKEHIT;

IPEeACTABIATL Pe3yJbTAThl PeIlleHus 3aaul, SKCIePUMeHTa,
WCCJIeNOBAaHUSA, IPOEKTa; CaMOCTOSTEJNLHO BBIOMpPATH (opMarT
BBICTYILIEHUS C YUYETOM 3a7au IIPe3eHTalluid U OCOOeHHOoCTel
ayAUTOPUH.
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COprﬂ,H nyecTteo:

HOHMMATH ¥ WCIIOJb30BATh IIPEMMYIIECTBA KOMAaHIHOM U WHIM-
BUAYAJbHOM pPaOOTHI IPU PeIIeHUUN YUeOHBIX MAaTeMaTUYeCKUX
3ajav; IPUHUMATH I[eJIb COBMECTHOM AeATEeIbHOCTU, IJIaHUPO-
BaThb OPraHM3aIii0 COBMECTHOI paboThI, pPacCIpeneATb BUILI
paboT, moroBapmBaTBhCs, O0CYKIATh IIPOIlECC M pe3yabTaT pabo-
ThI; 0000I[aTh MHEHUS HECKOJbKUX JIIOHLE;

y4acTBOBaTh B T'PYNIOBBIX (opMax padorsl (00CyKIeHUsA, 00-
MeH MHEHHH, «MO3rOBble IITYPMbBI» M WHBIE); BBIIOJHATL CBOIO
yacTh paboThl M KOOPAWHUPOBATH CBOU AeHCTBUSA C APYyTUMU
yjeHaM” KOMAaHIbI; OI[eHMBATh KauecTBO pe3yJjbTaTa MU Kaue-
CTBO CBOEro BKJIaZla B OOIIMII pe3yJIbTAT II0 KPUTEPUIM, cHOp-
MYJUPOBAHHBIM YUYACTHUKAMU B3aWMOJENCTBUA.

3) YVrusepcanvrhvimu pezyaamuenvimu Oeiicmaeusmu, obecne-

YUBAIOW UMY (POPMUPOBAHUE CMbLCIOBLLX YCMAHOB0K U IHCU3HEH-
HblX HABbLLKO6 JAULHOCMU.

CamoopraHu3auus:

BBISABJIATH IPOOJEMBI IJid pPelleHUs B KU3HEHHBIX U YUeOHBIX
CUTyallusIX; OPUEHTUPOBATHCA B PA3JIUYHBIX IIOAXOAAX IPUHA-
TUSA pelleHu (MHAUBUAYyaJIbHOE, T'PYIIIIOBOE);

CaMOCTOSATEJIBFHO COCTABJIATH IJIAH, QJITOPUTM DelIeHUs 3agadu
(unu ero 4acTh), BHIOMPATH CIOCOO PEIIEeHUA C YIETOM KMMEIO-
mMUXCcsA PecypcoB M COOCTBEHHBIX BO3MOXKHOCTeI, apryMeHTHUPO-
BaTh W KOPPEKTUPOBATL BAPUAHTHI DPEIIeHWM ¢ y4ETOM HOBOH
nH(popManun.

CamoKoOHTpONb:

BJIAZIETH CIIOCO0AMU CaMOIPOBEPKM, CAMOKOHTPOJIA Ipollecca u
pe3yabTaTa pelleHWs MaTeMaTU4YeCKOM 3ajauu, CaMOMOTHBa-
nuu U peduieKCcuu;

IpeIBUAETb TPYAHOCTY, KOTOPhIE MOT'YT BOSHUKHYTDH IIPU PEIIEHUN
3a/laull, BHOCUTb KOPPEKTUBEI B AEATEJIHHOCTH HA OCHOBE HOBBIX
00CTOATEIbCTB, HANJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYAHOCTEMH;
OLIEHWBATH COOTBETCTBUE De3yJibTaTa HeATeJIbHOCTU IIOCTABJIEH-
HOU IIeJI1 ¥ YCJIOBUAM, OOBACHATH IPUYUHBI JOCTIKEHUS WU
HEJOCTMKEHUS IeJU, HaXOAUTh OIIMOKY, AaBaTh OIEHKY IIPH-
00OpEeTEHHOMY OIIBITY.

IMOLMUOHANbHBIA UHTENNEKT:

BbIDpaXaThb 9MOIIUN IIPDM M3YyUYEHUUN MaTeMaTHU4YeCKUX 00BEKTOB U
(l)aKTOB, AaBaTb OSMOIIMOHAJIbBHYIO OII€EHKY pPeIIeHudA 3agadl.
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NPEAMETHBIE PE3V/IbTATDI

ITpegmeTrHble pe3yabTaThbl OCBOeHUs IIpmmepHoii paboueil mpo-
rpaMMBbI IO MaTeMaTHKe yIIyOJEHHOTO YPOBHA IIPEACTaBJIEHBI IO
romaM oOOyueHHsA B CJAEAYIONIMX pasiejax IPorpaMMbI B paMKax
OTHEJNIbHBIX KypcoB aad 7—9 KjaccoB: «Airedpa», «I'eomerpus»,
«BeposaTHOCT, U CTAaTUCTUKA».

PazBuTue Jormueckux MmpeacTaBIEHUH M HaBBIKOB JIOTUYECKOTO
MBIIIJIEHUA O0yYAIOIUXCSA OCYIIECTBIAETCS B paMKaX BCeX Ha3BaH-
HBIX KyPCOB Ha MPOTsKEHUU Bcex JieT o0yuenus. IIpeamosaraercs,
YTO BBITYCKHUK OCHOBHOU IITKOJIBI CMOKET CTPOUTDL BBHICKA3LIBAHUS
Y OTPUIIAHUS BBICKA3bIBAHUI, PACIO3HABATHL MCTHUHHBLIE U JIOMKHBIE
BBICKA3bIBAHUS, IIPUBOAUTL HNPUMEPhl M KOHTPIPUMEPHI, BBLIIOJ-
HATH ONepalnuy HaJ BBICKA3LIBAHUAMU, CTPOUTL BBICKA3LIBAHUA U
paccy:kIeHus Ha OCHOBE JIOTHMUYECKMX IIPAaBUJI, PelIaTh JIOTUYe-
CKUe 3alauu, HAyYNUTCA IIPUMEHATHL MEeTOJ MaTeMAaTH4YeCKON WH-
IYKIUU, OBJaJeeT IMOHATUAMU: olpedeieHre, aKcHuoMa, TeopeMa,
IOKa3aTeJbCTBO — U HAYYUTCA WMCIOJIL30BATHL WX IIPU BBIMIOJIHE-
HUU y4eOHBIX U BHey4ueOHBIX 3amau. [Ipu sTOM BBegeHHE OCHOB-
HBIX JIOTMYECKUX IOHATHN W OCBOEHNE OCHOBHBLIX CBA3AHHBIX C
HUMU BHUIOB AeATEILHOCTH OTHECEHO K Kypcy «BepoaTHocTsr u
CTATUCTUKAa» UM TaK ’Ke pacIpelielieHO 0 rojaM O0ydYeHM!A.

B pamikax Bcex TPEX KyPCOB OCYIIECTBJISAETCS (opMUpOBaHUE
YMeHH!s BbIOMPATh IMOAXONAIIUN METOH AJIA PellleHusA 3adadull, BbI-
SABJATH IIPUMEPhl MaTeMaTUYECKUX 3aKOHOMEPHOCTE!l B IIPUPOXE
U OOIIeCTBeHHOI KM3HU, PACIO3HABATL IIPOABJIEHNE 3aKOHOB Ma-
TeMaTUKU B MCKYCCTBe, IPUMEHSAThL MaTeMAaTU4YecKue 3HAHUSI U
ONBIT MAaTEeMAaTHUUYECKOH JeATeJbHOCTH B CUTyallUAX peaJbHOMN
KusHU. Obyuaronimecsa 3HAKOMSATCSI U YUATCS OMUCHLIBATH OTHEb-
Hble BBIAAIOIINECS HaydYHbIe Pea3yJIbTaThl, IOJyYeHHbIe B XOIe pas-
BUTHUA apuPMeTUKHU, aaredpbl, TeOMETPUN, TEOPUU BEPOSITHOCTEIH,
CTATUCTUKU, MPUBOAUTL HNPUMEPbl MaTeMaTUYECKUX OTKPBITHUN u
UX aBTOPOB B OTEUECTBEHHON 1 BCEMHUPHOMN HMCTOPUHU HAYKHU.
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NPUMEPHAA PABOYAA MPOrPAMMA YHYEBHOI0 KYPCA
«ANTEBPA» HA VIJIYBJIEHHOM YPOBHE. 7-9 KNACCbI

LENN N3YYEHUA YYEBHOTO KYPCA

Anrebpa ABIseTCA OJHUM W3 OIOPHBIX KYPCOB OCHOBHOM IIKO-
JBI: OHA ofeclieuMBaeT M3yUeHUE APYTUX OUCHUIIINH KaK ecTe-
CTBEHHO-HAYYHOI'0, TaK M TI'yMAHUTAPHOrO IIMKJIOB, €€ OCBOEHUEe
HeOOXOMMMO AJIA TPONOJIKEeHUA 00pa30BaHUA U TOJIE3HO JIS IIO-
BCeIHEBHOUN KMB3HU. PazBuTue y oOyYarommXCsA HAYYHBIX IIPem-
CTaBJEHUIN O IIPOUCXOKIEHUU W CYIHOCTU ayirebpamuecKux aob-
CTpaKIuii, cmocobe OTPaKeHUs MATEMATUYECKON HAYKOUW ABJIEHUI
U TIPOIIECCOB B IIPUPOJe U OOIIECTBE, POJIU MAaTEMAaTUUYECKOTO MO-
IeJIUPOBAHUSA B HAYYHOM ITOBHAHUU W B IIPAKTHUKE CIIOCOOCTBYET
¢dhopMUPOBAHNIO HAYYHOTO MUPOBO33PEHUA M KAUECTB MBINLJIEHUS,
HeOOXONMMBIX [IJIS aJalTalliil B COBPeMEHHOM Im(GpPoBOM OOIIe-
crBe. Msyuenme anreO6pbl eCcTeCTBEHHBIM 00pasoM obecliedymBaeT
pasBuUTHe YMeHUA HaOJIIOIaTh, CPABHUBATH, HAXOAUTH 3aKOHOMED-
HOCTHU, TPeOyeT KPUTUUYHOCTU MBIIJIEHUSA, CIIOCOOHOCTH apryMeH-
TUPOBAHHO OOOCHOBBLIBATH CBOUW MEMCTBUA, BBIBOABI, (hOPMYJIHPO-
BaTh yTBep:kAeHusa. OcBoeHMe Kypca ajredpbl obecrmeuymBaeT pas-
BUTHE JIOTUYECKOTO MBINIJIEHUA O0YYAIOIINXCA: OHU KCHOJB3YIOT
IeqyKTUBHbIE M WHIYKTHUBHBIE PACCYKIEHUs, 0000IeHre U KOH-
KpeTusamuio, abcTparupoBanue u aHaJjoruio. OO0yueHme ajredope
OpenmnojaraeT 3HAUUTEJILHBIA O0BEM CaMOCTOSTEIbHOW OdesaTelIb-
HOCTU O0yYaloUInXCcsA, IIO3TOMY CAMOCTOATEJNLHOE pellleHue 3afad
YYaIIMMUCA €CTECTBEHHBIM 00pa3oM ABJIAETCA peayndanueil nes-
TEJIbHOCTHOTO HPUHIIUINIA O0yUeHU.

B crpykType mporpamMmbel yueOHOro Kypca <«Ajaredopa» yIuy-
OJIEHHOTO M3y4yeHUsA B 7—9 KJjaccax OCHOBHOE MECTO 3aHUMAIOT
COoZlepsKaTeJIbHO-MeTOAUuYecKre JUHUU: «Yuciaa ¥ BBIUUCICHUSA»;
«AnrebpanuecKkue BBLIPDAKEHUA»; «YPABHEHUS U HEPaABEHCTBA»;
«Dyuknun». Kakaasa us sTuxX colep:KaTeJbHO-METOAUUECKUX JIU-
HUM pasBUBaeTCA Ha MOPOTAKEHUU TPEX JeT M3yUYeHUs Kypca,
€CTEeCTBEHHLIM 00pas3oM IepeIieTasch WM B3aUMOAEeHCTBYA C APY-
rUMU ero JUHUAMH. B Xome umsyuyeHus Kypca OO0yUYarOIIUMCS HPU-
XOAUTCA JIOTUYECKUM PacCCy:KAaTh, HCIOJb30BATh TEOPETHUKO-MHO-
JKEeCTBEHHBIN A3LIK. B CBA3BU C 9THUM I[eJIeco00pa3sHO BKJIIOUYUTL B
OporpaMMy HEKOTOPhIE OCHOBBI JIOTMKM, HNPOHU3LIBAIOIINE BCe
OCHOBHBIE pa3fejbl MAaTEMAaTUUECKOT0 00Pa30BaHUA U CIIOCOOCTBY-
[olll¥ie OBJAJEeHUIO0 O0yYaIOUIMMUCSA OCHOB YHUBEPCAJIBHOTO MaTe-
MAaTHUYEeCKOro A3bIKa. TakmM o06pasoM, MOKHO YTBEDPKAATb, UTO
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coZleps;KaTeJbHON U CTPYKTYPHOI 0COOEHHOCTBHIO Kypca «Auredpas
ABJIAETCS er0 WHTeTPUPOBAHHLIN XapakTep.

Comep:xaHue JUHUMN «Yucjla ¥ BBIUUCJIEHUS» CIAYIKUT OCHOBOM
OJiA JaJbHEHWIero m3ydyeHUs MaTeMaTUKHU, CIIOCOOCTByeT pas3BU-
TUIO Y OOyYaIoUIUXCSA JIOTMUYECKOTO MbINLIeHUA, (POPMUPOBAHUIO
YMeHHUsS TOJb30BaThCA aJITOPUTMaMHU, a TaKKe IPHUOOpPeTeHUIo
OPaKTUYECKNX HABBLIKOB, HEOOXOAMMBIX IJIs IIOBCEIHEBHOM KU3-
HU. Pa3BuTye IOHATHUA O YHCJIe B OCHOBHOI IIKOJIE CBA3aHO C
PaIMOHAIBLHBIMYA Y HWPPAIMOHAJIBLHBIMU YKCJIAMHU, (POPMHUPOBAHU-
eM IIpeACTAaBJIeHWI O MefiCTBUTE/JLHOM YMCJe. 3aBepIlieHre OCBO-
eHUs YUCJIOBON JWHUU OTHECEHO K CTapIlieMy 3BeHy o01ero o6-
pasoBaHUA.

ComepikaHue OBYX ajrebpamyecKux JUHUN — «Asredpauue-
CKUe BBIPAKEeHUA» U «YPaABHEHUS U HepaBeHCTBa» CIIOCOOCTBYeET
dbopMUPOBAHUIO ¥ OOYUAOIMXCA MaTeMaTUYEeCKOTO aliapara, He-
00X0QMMOro MJis pellleHus 3aJad MaTeMaTHUKN, CMEXXHBIX IIpe[-
METOB U OKPYJKalollell peaJbHOCTH. B OCHOBHOM IIIKOJIe yUueOHBIH
MaTepuaJl IPYIINPYeTCss BOKPYT PAIMOHAJIBHBIX BBIPaKeHU. AJ-
rebpa JeMOHCTPHUPYET 3HAUEeHUEe MaTeMaTUK! KaK A3bIKa IJA IIO-
CTPOEHUS MaTeMaTUYECKHX MOJeJiel, OMMCAHUS IIPOILIECCOB U SIB-
JeHUuH peaJibHOTO MHpa. B 3amaum oOydueHUs ajaredbpe BXOIAT
TakKe JaJibHeHIllee Pa3BUTHE AJTOPUTMHUUYECKOrO MBIIIJIEHUS, He-
00XOAMMOT0, B YaCTHOCTH, AJIS OCBOEHUSA Kypca MHPOPOPMATUKU, U
OBJIaZleHMe HaBBIKAMU AeAYKTHUBHBIX paccy:kmeHwuii. I[IpeobpasoBa-
HUEe CHUMBOJBHBIX (OPM BHOCHUT CBOUM cIenu@UUYecKHil BKJIaL B
pasBuTHE BOOOpaKEeHMUA, CIIOCOOHOCTEl K MaTeMaTUIeCKOMY TBOD-
YeCTBY.

ConepsxaHue (QOYHKIMOHAJIBLHO-IPA@UUECKON JIUHUU HaIeJeHO
Ha IOJIyYeHUe MIKOJbHUKAMM 3HAaHUN 0 QYHKIMAX KaK BarKHEN-
medl MaTeMaTUYeCKOM MOJeNM IJisd ONUCAHUA U WCCIeNOBaHUA
pasHoOOpa3HBIX IIPOIIECCOB M SABJEHHII B HPUPOJE W OOIIecTBe.
WNsyuenme sTOro mMarepuaja CIOCOOCTBYeT PasBUTHIO y oOOyuaro-
IUXCA YMEHUS HCIOJb30BATh PA3JHNUYHBLIE BLIPA3UTENbHBIE CPE.-
CTBa fA3bIKA MaTeMaTUKU — CJOBECHOTO, CHMBOJIMYECKOTO, Ir'pa-
duUUeCKOro, BHOCHUT BKJAA B (POPMUPOBaHNE IIpPeACTaBJIeHUII O
posi MaTeMaTHUKU B PAa3BUTUU IMUBUJINSAIUU U KYJIbTYPBI.

YrayOon€éHHBIA Kypc anredpbl XxapaKTepusyeTcs He TOJbKO U3Y-
YeHUeM HEeKOTOPOTO AOIOJHUTEIHLHOI'0 TEOPEeTHUYECKOTO almapara
U CBSBAHHBIX C HUM METOMOB PellleHuA 3ajad. Ajredpa ABJAeTCA
A3BIKOM [JISI OINCAHUSA OOBEKTOB M 3aKOHOMEPHOCTEH, CJIY:KHUT
OCHOBOM MAaTeMaTUYeCKOT0 MOJelnpoBauus. [Ipm 3ToM caMu 00b-
eKThl MaTeMaTUYeCKUX YMO3aKJIIUeHUl U NPUHATHIE B ajredpe
OpaBMJia WX KOHCTPYUPOBAHUA CIOCOOCTBYIOT (POPMUPOBAHUIO
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yMeHU# OO0OCHOBBIBATh W JOKA3BIBATh CY:KAEHUS, PA3BUBAIOT Ma-
TeMaTU4eCKyl0 MHTYUIIUI0, KPAaTKO M HAIJIAJHO PacKPBLIBAIOT Me-
XaHUBM JIOTUYECKUX MOCTPOEHUHN M ydyaT MX IIpUMeHeHu. Tem
caMbIM aJirebpa 3aHMMaeT OAHO M3 BeAYIIUX MeCT B (opMupOBa-
HUUN HAYYHO-TEOPETHUYECKOTO MBIIIJICHUSI O0yUaIOIUXCA.

MECTO YYEBHOI0 KYPCA B YYHEBHOM MJIAHE

CoryacHo 6asucHOMY ILIaHY B 7—9 Kiylaccax m3ydaeTrcs yIeOHBIN
Kypc «Aiarebpa», KOTOPBIN BKJIIOUYAET CJEAYIOIIMEe OCHOBHBLIE pas-
IeJbl comep:kaHus: «4Uwmeaa U BBIUMCIEHUA», <«Asrebpanueckue
BBIPAXKEHUSA», «YPaBHEHUSA W HepPaBeHCTBa», «DYHKIUN».

B Basucuom yue6HOM IIJIaHe Ha M3yueHUe ajarebpsl B 7—9 Kiac-
cax Ha YIIyOJEHHOM ypPOBHE OTBOAUWTCA He MeHee 4 yueOHBIX Ya-
COB B HeNEJII0 B TeUeHWe KaKIOTo roja oOydeHWsi, BCero 3a TpHU
roga obyuenusa — He mMeHee 408 yuyeOHBIX YAaCOB.

COAEPXAHWE YYEBHOIO KYPCA (N0 roJAM OBYYEHUA)
7 Knacc

Yucna u BbluncneHumsn

PanmuonajgbHbIe YHCJIA

Panmonansubie unciaa. CpaBHeHme, ymopsagoumBaHue u apud-
MeTHYecKHe OeHCTBUA C palloOHAJBHBIMHK uYHcjaaMu. 4JuciioBas
nopaMas, MOAYJb YMCJa.

CreneHb C HaATypaJIbHBIM IIOKa3aTeJIeM M €€ CBOICTBa. 3amuch
YypcJga B JEeCATHYHON HO3UIMOHHOM CHUCTEME CUMCJICHU.

Penrenne TekcToBBIX 3amau apudMeTrudyecKUM cmocobom. Pe-
IIeHWe 3a7aY W3 peaJbHOM HpPaKTUKM Ha YacTHU, Ha Apobu, Ha
IPOIEHThI, NMPUMEHEeHUe OTHOIIEeHWII M IIPOIOPIIUM TpPU pele-
HUU 3a7a4; pellleHMWe 3aJad Ha ABUKeHUHe, paboTy, HOKYIIKH,
HAaJIOTH.

Jdemumoctsb

HenumocTs nenabrx umcesa. CBoicTBa AeJIMMOCTH.

IIpocThie u cocTaBHBIe umMcaa. UETHBIE W HEUETHBLIE UYHCJIA.
ITpusuaxku meaummoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IIpusHaku
IeJIUMOCTH CyMMbBI M IIPOM3BEAEHUA I[eJILIX UMCeJ IPU PelleHuu
3a/1aY ¢ TMPAKTUUYECKUM COIep:KaHueM.

Hawuboabimnii o0muii mejuTesib U HanmMeHbIlIee o0llee KpaTHOe
IOBYX umceJsi. BzammMHO mpocThie uucia. Anroputm EBKInma.
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,I[eJIeHI/Ie C OCTaTKOM. ApI/I(bMeTI/I‘IeCRI/Ie olrepanmuy HanL ocTatT-
KaMH.

Anrebpanyeckue BbipaKeHUs

BripaskeHusI ¢ mepeMeHHBIMU

BripakeHue ¢ mepeMeHHBIMHU. 3HaueHNe BBIPDAKEHHS C IIepe-
MeHHBIMU. IIpeacraBieHNe 3aBUCHUMOCTU MEKJY BeJIWUMHAMU B
Buge MOPMYJIBI.

ToxxgectBo. ToxxmecTBeHHBIE IIpeoOpasoBaHUA aNredOpamUecKUx
BBIpaKeHU. [JOKasaTesIbCTBO TOMKIECTB.

MHuorouneHbr

Opnounensl. OmHOuJIeH cTaHgapTHoro Buza. CremeHb OIHO-
yjIeHa.

Muorounenbl. MHOrOuU/JIeH cTaHmapTHOTo Buaa. CrelmeHb MHO-
rounera. CioikeHue, BbIYNTaAHWE, YMHOMKEHUE W OeJeHre MHOTOY-
aenoB. IIpeobpasoBaHue 11eJI0TO BhIpaKkeHUA B MHoOTOouJeH. KopHU
MHOTOYJIeHA.

@DopMyJabl COKPAIIEHHOTO YMHOMKEHUSA: KBagpaT CYMMbBI M KBa-
IpaT PasHOCTH IBYX BBIpaKeHHUIi, Ky0 CyMMBLI M Ky0 pPasHOCTHU
IBYX BbIpasKeHUIi, Pa3HOCTh KBAJAPATOB ABYX BBIPAKEHUM, IIPOU3-
BelleHUe PAa3HOCTU M CYMMBI ABYX BBIpAKeHUI, CyMMa U PasHOCTH
KyOOB ABYX BBIDAKEHUI.

PasioskeHre MHOrouJieHa Ha MHOMKUTEJU. BbiHeceHMe OOIIEero
MHOMKHUTEJNSI 3a CKOOKu. MeToa IpynOupOBKH.

YpaBHeHMA U cucTeMbl YpaBHEHUI

YpaBHEeHUA

VYpaBHeHUEe c omHOII mepemMeHHO. Kopeub ypaBHenus. Csoii-
CTBa ypPaBHEHUU C ONHOI IlepeMeHHOIil. PaBHOCHMJIBHOCTHL ypaBHE-
HU. YpaBHeHHEe KaK MaTeMaTudecKad MOIEJNb PeaJibHOM CHuTya-
Un.

JIuueiiHOe ypaBHeHUE C OAHOI mepeMeHHOI. Uucao KOpHeHn Jau-
HEeMHOTO ypaBHeHUsA. PellleHre TEKCTOBBIX 3a/a4 C IIOMOIIBIO JIU-
HeWHBIX ypaBHeHmuii. JIuHeliHOe ypaBHEHWE, coOJep:Kalllee 3HaK
MOIYJIA.

CucremMsl ypaBHEHUIL

YpaBHeHUE Cc AByMA IepeMeHHbBIMU. I'paduk juHeNHOrO ypas-
HEeHUA C AByMA nepeMeHHbIMU. CHCTEMBI JIMHEWHBIX ypPaBHEHUH
C IByMs IepeMeHHbIMU. I'padmuecKuii MeToH PeIleHUs CUCTEeMbI
JVUHENHBIX ypPaBHEHUIN ¢ ABYyMs IlepeMeHHBIMU. PelreHue cucrem
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JUHEHHBIX ypaBHeHI/Iﬁ C OBYMdA II€epeMEeHHBIMHM MEeTOAOM IIoJACTa-
HOBKM W METOJAOM CJIOMKEHUA. Cucrema ABYX JUHEUHBIX yYpaBHe-
HUH C ABYMdA II€peMEeHHBIMM KaK MOJIeJIb peaJILHOﬁ cuTyalnmumn.

DyHKuuM

KoopaunaTtsl u rpadguxu

Koopauuara Toukm Ha mpamoii. YuciaoBble IIpOMeKyTKH. Pac-
CTOSTHUE MEXKAY ABYMSA TOUKaAMH KOOPAWHATHOM HPAMOI.

IIpamoyronpHas cucrema KoopaumHaTr. AlGciucca M opauHATA
TOYKM Ha KOOPAMHATHOI IJIOCKOCTU. IIpumMepsbl rpadmKOB, 3amaH-
HbIX opmysamu. UreHue rpaduKOB peabHBIX 3aBUCHUMOCTEId.

PyHKRINN

DyHKIMOHAIbHBIE 3aBUCUMOCTH MEXIYy BeanmumHamu. IloHaTue
dyurImu. PYHKINUA KaK MaTeMaTHdecKas MOAeJb pPeaJbHOTO
nporiecca. O6gacTh ompeaeaeHUss WM 00JacTh 3HAYEHUN QYHKIIUU.
Cmioco6bI Bamanua pyuknuu. I'padhur dyarinuu. [loHATHA MaKcH-
MyMa ¥ MUHHMYMAa, BO3PACTAHUS U yObIBAHUSA HA IpHUMepax pe-
aJbHBIX 3aBUCUMOCTEMN.

JlunetinHaa QyHKUUA, e€ cBolicTBa. I'padmk amHENHON GYHK-
nuu. Ipaduk dysxnuu y = |x|. Kycouno-saganusle GyHKIUN.

8 Knacc

Yucna u BbluuCneHUA

HppanuoHajpHbIE YHCJIA

KBagparubie KopHH. ApudMeTHuecKUil KBaAPATHBIN KOPEHb U
ero cBoiicTBa. IloHsATHEe MppaIMOHAJIBHOTO Uucaa. JleficTBUSA ¢ Up-
pamuonanbHbIMU unciaaMu. CBOMCTBa OEMCTBUU C HPPAIMOHAIb-
HbpIMu umciaamMu. CpaBHeHME HMPPAMOHAJIBbHBIX YMCEII.

YucaoBble MHOJKECTBA

IlpencraBieHuA O pacHIMPEeHUAX YMCJIOBBIX MHOMKecTB. MHOMKe-
CTBa HATYPAJBbHBIX, IIEJbIX, PAIlMOHAJIBHBIX, JEHCTBUTEJIbHBIX UU-
cesn. CpaBHeHUe unces. UuMCIOBLIE IPOMEKYTKH.

Hdeaumoctb
HetictBus ¢ ocrarkamu. Ocrarku cremneneii. [Ipumenenue ocrar-
KOB K DeIlIeHUI0 YPaBHEHUI B IEJBIX YUCJAaX ¥ TEKCTOBBIX 3a7ad.

HNsmepenus, npuOIMKEeHNA, OIEHKU
Pasmepsl 00BEKTOB OKPYKAIOIIEr0 MHUPA, IJIUTEIBHOCTH IIPO-
IIeCCOB B OKpy:KamwieM mupe. CTaHmZapTHBIA BHUJ 4YKCJIA.
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Anre6panyeckue BblpaxKeHus

A poGHO-panoHaJbHbIe BBHIPAKEHUS

Anrebpanuyeckas qpo6b. JlomycTuMble 3HAUEHUA IIEPEMEHHBIX B
IPOOHO-pPaAllMOHAJBHLIX BhIpakeHUsiX. OCHOBHOE CBOICTBO aJire-
6pamueckoii ngpob6u. CiokeHuWe, BBIUUTAHUE, YMHOMKEHUE U IeJe-
HHue ajarebpamuyeckKux apobeii. BrimeneHue Iesoii yacTu ajreodpa-
WYeCKOi apodu.

Pamnmonanbuble BhIpaskeHus. ToXKIeCTBEHHBIE ITPeoOpasoBaHUA
panuoHAJTbLHBIX BBIPAMKEHUI.

HppanuoHaiabHbie BBHIPAKEHUS

JomycTuMble 3HaUEHUA IIEPEMEHHBIX B BBIPAKEHUAX, COAEPIKa-
mux apudmeTndyecKre KBaApaTHbIe KOpHU. TOXKIeCTBEeHHBIE IIpe-
oOpasoBaHUsA BBIPpAKEHUI, CcOomep:Kallux apuMeTHUecKue KBa-
IpaTHbIe KOPHU.

Crenenu
CremeHb C IleJILIM IIOKasaTejieM 1 e€ cBoiicTBa. IIpeoGpasoBa-
HUe BBIPAKEHUM, ComepiKallluX CTeIleHMU.

VYpaBHeHUs U HepaBeHCTBa

YpaBHeHUA

KBaapatHoe ypaBHenme. @opmysia KOpHeH KBagpaTHOTO ypaB-
Henusi. KoanuecTBo IeficTBUTEIBHBIX KOPHEH KBaApaTHOTO ypaB-
Henusi. Teopema Bwuera. ¥YpaBHeHUs, CBOAUMbLIE K JUHEHHBIM
ypaBHEHUAM WM K KBaJPATHLIM ypaBHeHUSIM. KBampaTHoe ypaB-
HeHWe ¢ IapaMeTpoM. PellleHHe TEKCTOBBIX 3aJa4Y C MIOMOIIBIO
KBaJApPATHBLIX YPaBHEHUIH.

HpobHo-pannoHaJbHbIe YpaBHEeHUs. PelieHue IpoOHO-paImo-
HaJIbHBIX ypaBHeHUI. PellleHrMe TEKCTOBBIX 3aJau C IIOMOIILIO
IPOOHO-palMOHAJbHBIX YpaBHeHUH. I'paduueckas MHTEPIIPeTaAIU
ypaBHEHUU C ABYMA IepPEeMeHHBLIMU.

Hepasencmesa

Yucaosrsle HepaBeHcTBa. CBOMCTBA YUHCJIOBLIX HEPaBEHCTB.

HepasenctBo ¢ mepemenHoii. CTporue m HecTporue HepaBeH-
crBa. ClokeHNe M YMHOMKEHUE UYMCJIOBBIX HepaBeHCTB. OleHuBa-
HUe 3HAYeHWs BbIpasKeHusA. J[loKasaTesbCTBO HEPABEHCTB.

IloHATHe O pellleHMN HepaBEHCTBA C OMHOM IIepeMeHHOii. MHO-
JKeCTBO pellleHuiI HepaBeHCTBAa. PaBHOCUJIbHbIE HepPaBEeHCTBA.

JluHeliHOe HepaBEHCTBO C OJHOM IIePEeMEHHON M MHOYKeCTBa ero
peitiennii. PelieHre JIMHENHBIX HEPaBeHCTB C OJHOM IIepeMeHHOI.
CucreMbl M COBOKYIHOCTH JUHEHMHBIX HEPABEHCTB C OMHOI Iepe-
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MeHHOH. PelreHue TeKCTOBBIX 3akad € IIOMOILILIO JUHEHHBIX He-
PaBeHCTB C OLHOU IlepeMeHHOI.

OyHKLMH

O6JsiacTh oIpeseJIeHUA W MHOMKECTBO 3HaueHMi QyHKIuu. Croo-
coObl 3amaHua QyHEKNuii. I'padur dyarnuu. Yrenme CcBOICTB
dyuKIIMU 10 €€ rpaduky. Ilpumepsl rpadumkoB GyHKIUii, oTpa-
JKAIOIUX peajbHbIe MPOIECCHI.

JIluueiinasa pyHKmuaA. PyHKIUM, ONUCHIBAIOIIME IIPAMYIO U 00-

PaAaTHYIO IIPOIIOPIIMOHAJIbHbBIE€ 3aBUCHUMOCTH, HUX I‘pa(bm{n. q)yHK-

k
mun y=ax?, y=x2+b, y=x3, y=|x|, y=Jx, y= — m mx

N x
cBoiictBa. KycouHo-3amanuble QYHKIINU.

9 Knacc

Yucna v BbluUCNEHUA

HppanuoHaipHbIE YHCJIA
Kopenb n-ii cremeHu u ero cpoiicTBa. CTelleHb C paIlOHATD-
HBIM IIOKasaTejeM U eé CBOICTBA.

Anrebpauyeckue BbipaXKeHuA

HppanuoHajpHbIE BBIPAKEHHUST

To:xgecTBeHHBIEe IIPeOOpPa30BaHUA BBIPAKEHUM, COAepPKallnX
KOpeHb n-ui creneHu. TosKIecTBeHHBIE IIPeoOpa30BAaHUA BBIpAKe-
HUH, comep:;KallluX CTeIeHb C PaIllMOHAJBHBIM IIOKAa3aTesieM.

MHuorousieHs1
Kragparuwiii Tpéxunen. KopHu KBagparHOro TpéxuneHa. Pas-
JIOJKeHH e KBaJApaTHOI'O TpéaneHa Ha JUHEHHbIe MHOMKUTEJIU.

VpaBHeHun U HepaBeHCTBa

YpaBHeHUA

BukBanparusie ypaBHeHUA. [IprMephl HIPUMEHEHUII METOJOB
PaBHOCHUJIBLHBIX IIpeoOpas3soBaHUii, 3aMeHbl IepeMeHHOHi, rpaduue-
CKOTO MeToZa TIpW pPeIIeHuMN ypaBHeHUN 3-i u 4-ii cTemeHeii.

Pemenue gpoOHO-panmoHaIbHBIX YPaBHEHUN.

Pemenue cucrem ypaBHeHU#l ¢ AByMsA IepeMeHHBIMU. PelieHue
OPOCTENIIUX CUCTEM HEJIWHEHHBIX YpPaBHEHUIN C AByMA HepeMeH-
HbIMU. 'paduyecKuil MeTOn pelnleHusl CUCTeMbI HEJIMHEHHBIX YpaB-
HeHU# ¢ AByMsa mepemMeHHbIMU. CucTeMa ABYX HEJIWHEHWHBIX ypaB-
HEeHUH ¢ ABYyMsA IEePeMeHHBIMHU KaK MOZeJb PeaJbHON CUTyalluu.
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Hepasencmesa

YHucnaoBble HepaBeHCTBa. PellleHre JIMHEHHBIX HepaBeHCTB. [lo-
KasaTeJbCTBO HEPABEHCTB.

KBagparHbie HepaBeHCTBA C OOHOM mepeMeHHOoIi. PellleHune KBa-
IPaTHBIX HEPaBeHCTB rpa@uUecKMM METOJOM U METOAOM WHTEep-
BaJIoB. MeToa MHTEPBAJIOB IJIs palUOHAJIbHBIX HepaBeHCTB. IIpo-
cTeiillie HEPABEHCTBA C IIapaMeTPOM.

Pemrenue TeKCTOBBIX 3aa4 C IOMOIIBI0 HEPABEHCTB, CUCTEM He-
paBeHCTB.

HepasencTBo ¢ aBymMs mepeMeHHBIMU. PellleHre HepaBeHCTBa C
IByMA mepeMeHHBLIMU. CHCTEMbI HEPABEHCTB C ABYMS II€PeMEHHBI-
mu. I'padumueckuii MeTOn peIleHWA CUCTEM HEPABEHCTB C IBYyMs
mepeMeHHBIMU.

(OVETRITY

dyarnua. CeoiictBa QYyHKIUHA: Hyaum (QYHKIUU, TPOMEKYTKU
3HAKOIOCTOSTHCTBA (DYHKIIUU, TPOMEKYTKU BO3PACTAHUA U YyOBI-
BaHUA (QYHKIVY, YETHLIE U HEUYETHHIe (PyHKIUU, HAMOOJbIllee U
HauMeHbIllee 3HAUEeHUs (PYHKIUU.

KBampatuunaa ¢QyHKIIuS u e€é cBoiicTBa. Vcmoab3oBaHUe
CBOWICTB KBaJpaTHUUYHOW (PYHKIUHU OJsd pelreHus samad. IlocTpoe-
HUue rpaduka KBajgpatuuHoit pynknuu. Ilonoxenue rpadpukra KBa-
ApaTUYHON MYHKIIMU B 3aBUCUMOCTHU OT €€ KoadduimeHnToB. I'pa-
buru Qpyurnuit y = ax2, y = a(x — m)2u y = a(x — m)® + n. Ilo-
cTpoeHre Tpad@UKOB QYHKIUN C IOMOIILIO ITPeoOpasoBaHMIA.

Hpo6Ho-nuHelinaa GyHrnua. Mcciaenopanue GyHKIIHIHA.

DyHKIUA Yy = X" ¢ HATypPaJbHBIM IIOKa3aTejieM n u eé rpaduxk.

Yucnosble NocnefoBaTesIbHOCTU U NPOrpeccum

ITousTe umcaoBOi mocJsemoBaTesbHOCTU. KoHeuHble M GECKO-
HeUHBIe IIOcjemoBaTeJbHOCTH. OrpaHuuyeHHAs IIOCJIEOBATEID-
HOCTh. MOHOTOHHO Bo3pacTaioias (yObIBarmIasd) IOCJIeI0BaTeb-
HOCThb. CmoCcoOBI 3alaHUA TOCJIEIOBATEJIBHOCTH: OIMNCATEJIbHBIH,
TaOJIUYHBIN, C MOMOIIBI0 (OPMYJIBI N-TO UJeHa, PEKyPPEeHTHBIH.

Apudmernuyeckas m reoMerpuyueckad mporpeccuu. CsoiicTBa
YJIEHOB apu(MeTUUYeCcKOi M reoOMeTPUUYEeCcKOol mporpeccuii. Popmy-
JBbI N-TO WjeHa apu(PMeTHUYecKON U reoMeTPUUYECKOM IIPOTpPEecCUid.
@opmMyabl CyMMBI IIEPBBIX 71 WIEHOB apU(PMETHUEeCKON U Treome-
TpUYECKOi mporpeccuii. 3ajaun Ha IIPOIEHTHI, OAHKOBCKME BKJIa-
Ibl, KPEeIuTHI.

IIpencraBieHne o CXOOMMOCTH IIOCJIENOBATEIBLHOCTH, O CYMMM-
poBaHUM 0ECKOHEUYHO YOBIBAIOIEll IeOMEeTPUUYECKOU IPOTPECCUU.

Meton maTtematuueckoil mHAyKIuu. IIpocreiiliiine nmpuMepshl.
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MJIAHWPYEMbIE MPEAMETHBIE PE3YJIbTATbI OCBOEHUA
MPUMEPHOW PABOYEN NPOrPAMMBI (MO FOAAM OBYYEHWA)

OcBoeHune yueOHOTO Kypca «Aurebpa» Ha yriayOGJaéHHOM ypOBHE
OCHOBHOT'O 00IIIero o0pas3oBaHUSA JOJIKHO OOecIrieumnBATh AOCTUIKE-
HUe CIeAYIOIINX IPeJMeTHBIX 00pa30BaTeJbHBLIX Pe3yJILTATOB.

7 Knacc

Yucna u BbluncneHumsa

PanuonajgbpHBIe 4YHcIa

— IlepexomuTh OT omHOII (GOPMBI 3aTIMCH YHCEJ K APYyroi (mpe-
00pas30BBIBATh MECATUYHYIO NPOOh B OOBIKHOBEHHYIO, OOBIKHOBEH-
HYI0O B JIECATUYHYIO, B UACTHOCTU, B OECKOHEUHYIO IECATUUHYIO
IpoOb).

— Hcnooab30BaTh IOHATUSA MHOMKECTBA HATYpPaJbHBIX YHCeJI,
MHOKECTBa IIeJIbIX YMCeJI, MHOYKECTBa PaIMOHAJbHBIX UUWCEJ TPU
pellleHUU 3amau, IIPOBEIEHUMN PACCYKICHUM W TOKA3aTeJIbCTB.

— IloHuMaTh U OOBACHATH CMBICJ ITO3UIIMOHHOM 3amuCcHU Ha-
TYypaJbHOTO YHCJIA.

— CpaBHUBATH U YIOPAIOUMBATL palllOHAJILHBIE UMCJIA.

— BreimoaHATH, coueTad YCTHbIe U NOHUChMEHHBLIE TIPHUEMBI,
apudmMeTrUecKue AeHCTBUA C PAIMOHAJIBLHBIMU UUCJIAMU, UCIIOIb-
30BaTh CBOMCTBA UMcCeJ U IIpaBUJa AeWCTBUM, IIPUEMBI Palllio-
HaJIbHBIX BBIUMCJICHUH.

— BBITIOTHATL AefCTBUSA CO CTEIEeHAMMN C HATYpPaJbHBIMHU IIO-
KasaTeJasIMHU.

— HaxoauTh 3HaUYeHHS UYNCJIOBBIX BBIPAKEHUM, COAEPIKAIIMIX
panuoHaJIbHBIE UYKCJAa U CTEeIleHW C HaTypaJbHBIM MOKasaTejeM;
OPUMEHATh Pa3HOOOpPasHbIE CIIOCOOBI M MPUEMBI BBHIUYMCIEHUS; CO-
CTaBJATh U OIEHUBATh UYHCJIOBLIE BBIPAKEHUS IIPU pPeIleHuU
OpaKTUYEeCKUX 3aJad W 3aJad U3 OAPYTUX yIeOHBIX IIpeaMeTOB.

— OKpyIVIATh YmMcJia ¢ 3aJaHHOU TOUYHOCTBIO, a TaK:Ke II0 CMBbIC-
JY TPaAKTUYECKOM CHUTYallll; BBLITOJHATL NPUKUAKY U OLEHKY pe-
3yJIbTaTa BBIYMCJIEHUI, OIeHKY 3HAUEHWI UYMCJIOBBIX BBIPAKEHUI,
B TOM UYHCJIe TIPU PeIleHWMN IPaKTUUYeCKUX 3amad.

— PemraTs TekcToBBIE 3aMaud apu@METHUUYECKHUM CIIOCOO0M; MC-
TOJIb30BaTh TAOJMUIILI, CXEMbBI, UePTeKU, APYTUe CpeAcTBa IIpen-
CcTaBJI€eHUS JaHHBIX IPU pelleHuur 3anad.

— PerraTh IpPakTUKO-OPUEHTUPOBAHHBIE 3aaull, CBA3aHHBIE C
OTHOIIIEHNEM BeJINUYNH, IIPOIOPIINOHAIbLHOCTHIO BeJINUNH, IIPOIleHTa-
MU; THTEPIPETUPOBATL PEe3yJILTAThI PellleHnsa 3aJau ¢ YIETOM orpa-
HUYEHUN, CBA3AHHBLIX CO CBOMCTBAMU pPacCMaTPHUBaeMbIX O0OBEKTOB.
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Hdeaumoctb

— JloKasbpIBaTh WM IPUMEHSATH IIPU PeIleHWHW 3agau NPU3HaAKU
menumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, mpusHaKu AeJIUMOCTU
CYMMbI U TPOU3BEAEHUSA IEJBbIX UIHCeJ.

— PackiagpiBaTh HA MHOMKUTEIUN HATypPaJIbHBLIE UMCJIA.

— CBOGOIHO OIEPUPOBATH MOHATUAMU: UETHOE YMCIO, HEUET-
HOe UMCJIO, B3BAMMHO IITPOCTBIE UMCJIA.

— HaxoauTes HamOOJLIINI OOLIMHA OeJUTEeJbh M HauMeHbIIee
o0IIee KpaTHOe UMCeJl ¥ HCHOJb30BaTh WX IPU pelleHuu 3amad,
HIPUMEHATh aJroputMm EBKInzga.

— OmepupoBaTh IIOHATHEM OCTaTKa II0 MOAYJIO, HPUMEHATH
CBOMICTBA CPaBHEHWI II0 MOJYJIIO.

An re6paw|eCKue Bblpa*KeHusa

BripaskeHUs ¢ mepeMeHHBIMU

— MHcnosb3oBaTh anredpamyecKyio TEPMUHOJOTUIO U CHUMBOJIV-
Ky, IPUMEHATL €€ B IIpPollecce OCBOEHUs yueOHOro mMarepuaJa.

— HaxonuTh 3sHaueHUsT OYKBEHHBIX BBIPAKEHUI MIPU 3aJaHHBIX
3HAUEHUAX IIePEeMeHHBIX.

— Hcnonb30BaTh MMOHATHE TOMKAECTBA, BHITIOJIHATL TOMKIECTBEH-
HbIe IIpeoOpas3soBaHUsA BLIPAKEHUI, MOKA3bIBATL TOXKIECTBA.

MHuorouneHs1

— BLITTOTHATL TpeobpasoBaHusA I€JOT0 BhIpAKEHUSI B MHOTOU-
JIeH IpUBeJeHreM MONOOHBIX CJIaraeMbIX, PACKPBLITHEM CKOOOK.

— BuIOIHATL AeticTBUA (CIOKeHUE, BbIUNTAHWE, YMHOMKEHUeE)
C OOHOUJIEHAMHU ¥ C MHOIOUJIEHAMH, IIPUMEHSATH (POPMYJIbI COKpa-
IMEHHOT0 YMHOMXKeH!A (KBagpaT U Ky0 CyMMbI, KBaapaT U Ky0 pas-
HOCTH, PAa3HOCTbL KBaJApaToB, CyMMa M pPa3HOCTHL KyOOB), B TOM
yucae IJA YIIPOI[eHUs BBIUYMCIIEHUI.

— OcCyIIecTBIATh PasjoKeHre MHOTOUJEHOB Ha MHOMKHUTEIU C
HOMOII[bI0 BEIHECEHUS 3a CKOOKM OOIIeTro MHOMKHUTENS, IPYIIUPOB-
KM cJaraeMbIX, IIPUMEHAs (POpMYJbI COKPAIIEHHOTO YMHOMKEHUA.

— IIpumensaTs npeoOpa3oBaHUSA MHOTOUJEHOB [IJIs peIlleHus
Pa3IMYHBLIX 3aJaU W3 MaTeMATHUKH, CMEXKHBLIX HIPeIMeTOB, U3 pe-
aJbHOU IPaKTUKU.

— Hcnoap3oBaTh CBOMCTBA CTEIEHEH C HATYPaJbHBIMU IIOKA3a-
TeJIAMU OJIsI IPeoO0pas3soBaHUS BbIPasKeHUIIA.

YpaBHeHMA U cucTeMbl YpaBHEHUI

— Pemrats JuHeliHbIe YpaBHEHUSA C ONHON HepeMeHHOM, IIPU-
MeHAA IIPaBUJIa IIepexofa OT MCXOJHOTO YPAaBHEHUSA K PABHOCUJIDL-
HOMY eMy. IIpoBepsATb, SABJASETCA JU YKUCJIO KOPHEM ypaBHEHU.
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— Ilox6upaTh mpuMephl Hap YUCEJ, ABIAIONIUXCA PelleHueM
JUHENHOr0 YPaBHEHUS C IBYMA IIePEeMEHHBLIMU.

— CrpouTh B KOODAMHATHOM IIJIOCKOCTH TpaduK JMHEHHOTO
YPaBHEHUs C ABYMs IEePEMEHHBIMU; HOJb3YyACh Ipadurom, mpu-
BOJIUTH IIPUMEPHI pPelleHns ypaBHEHUA.

— PemaTh cucTeMbI BYyX JIUHEMHBIX YPaBHEHUI C AByMs Iepe-
MEHHBIMHW, B TOM 4YHCJIe TpadUUecKH.

— CocTaBiaATh, U peuiaTh JUHENHOe ypaBHEHUE UJIU CUCTEMY
JUHEWHBIX YPaBHEHUM IO YCJOBUIO 3aJjaul, MHTEPIIPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 3aJau¥ IIOJYUYEeHHBIH pe3yJbTar.

DyHKUUM

Koopaunartst u rpadguxu

— HW3ob6pakaTh Ha KOOPAMHATHON HPAMOM TOUYKU, COOTBETCTBY-
IoIre 3aJaHHBIM KOOpAMHATAM, JIYYM, OTPE3KH, WHTEPBAaJIbI; 3a-
OUCHIBATH YUMCJIOBBIE IIPOMEXKYTKM Ha ajredpamdyecKoM S3bIKe.

— OrMmeuaTh B KOOPAMHATHOM IIIOCKOCTH TOUYKM II0 3aJaHHBIM
KOOpauHaTaM.

PyHruUN

— Crpouth rpad@uKy JUHENHBIX QYHKIIUMA.

— OmnuceiBaTh ¢ IOMOUIBI0 (GYHKIMH M3BECTHBIE 3aBUCUMOCTH!
MeXJy BeJMYMHaMHU: CKOPOCTb, BPEMsA, PACCTOAHUE; IeHa, KOJIU-
YEeCTBO, CTOMMOCTE; IIPOU3BOUTEIbHOCTh, BPEMsI, 00BEM pPabOTHI.

— HaxoauTh 3HaueHMe QPYHKIUU IO 3HAUEHHIO €€ apryMeHTa.

— IToHuMaThs rpadudecKkuii cmoco0d TpeAcTaBJIeHUA W aHAIU3a
uH(pOpMAaIN; KU3BJeKATh U HHTepPIpeTUpOoBaTh HH@poOpManuio us
rpadKOB peaJIbHBIX IIPOIIECCOB U 3aBUCUMOCTEI.

— MHcnoap3oBaTh cBoOiicTBa (PYHKIIUHN 1A aHaiam3a rpad@ukos
peasbHBIX 3aBUCUMOCTEN (HYJIM (QYHKINU, IPOMEXKYTKN 3HAKOIIO-
CTOAHCTBA (YHKINM, IPOMEXKYTKN BO3pACTaHUA U YOBIBAHUA
GyHKIIMM, HAauOOJIbIllee U HaWMEHbIIee 3HAYEHUS (QPyHKIUN).

— Hcnoab3oBaTh rpad@uUKy I UCCIAeLOBAHUSA IIPOIECCOB U 3a-
BUCHUMOCTEH; IIPU PeIlleHnN 3amad M3 APYTUX yUeOHBIX IIPEIMETOB
U peayibHOH! KU3HU.

8 Knacc

Yucna v BbluuCNeHUA

HppanuoHapHBIE YHCJIA
— IloHUMATh W MCIOJB30BATh IIPEACTABIEHUS O PACUIUPEHUU
YHCJIOBBIX MHOJKECTB.
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— CBOOOZHO OIIEPUPOBATH HOHATUSIMMU: KBaIpPaTHBIN KOPEHb,
apud@MeTHUECKUH KBaApPATHBIN KOpPeHb, MPPAIMOHAJIBHOE UHCJIO;
HaXOAUTh, OIlEHNBATh KBaApaTHbIe KOPHU, MUCIIOJb3Yys IIPU HE00XO-
OIUMOCTU KaJIbKYJATOP; BBINOJHATL IPeoOpa3oBaHUsA BHIPAKEHUI,
cofepsKallluX KBaApaTHbIe KOPHU, MCIIOJb3ys CBOMCTBA KOPHEH.

— MHcmosb3oBaTh HaYaJbHBIE IIPEICTABICHUS O MHOKECTBE
IeHCTBUTEIbHBIX YKCEJ IJisi CPAaBHEHUS, OKDPYIVIEHUS W BbIYMCJIE-
HUM; M300pasKaTh OeHCTBUTEJbHBIE YKCJIA TOYKAMM Ha KOOPIU-
HaTHOW TPAMOI.

— MHcmosb30oBaTh 3aUCU OOJBIIUX M MAaJIbIX YHUCEJI C IIOMOIIBIO
IeCcATUUHBIX Apobeii u cremeHeit umcaa 10; samuchiBaTh U OKPY-
TJIATH YUCJIOBBIe 3HAUYEHUA PEeaJbHBIX BEJIUYUH C MCIIOJb30BaAHUEM
PasHBIX CHCTEM H3MEPEeHUI.

JdeaumocTb

— CBOOOIHO oOmEepUPOBATH IIOHATHUEM OCTATKa II0 MOXYJIIO;
OPUMEHATh CBOICTBA CPABHEHUI MO MOXYJIO; HAXOAUTH OCTATKH
CyMMBbI U IIPOM3BENEHUA 10 JAHHOMY MOIYJIIO.

An re6paw|ec1(ue Bblpa*KeHusa

JIpob6HO-panmmuoHaJbHbI€ BBHIPASKEHUS

— HaxoauTh momycTHMble 3HaUeHUA IIEPEMEHHBIX B APOOHO-
PalMOHAJNLHBIX BBIPAKEHUIX.

— IIpuMeHATHL OCHOBHOE CBOMCTBO PaIMOHAJBHOI IpoOu!.

— BuITTOTHATL TpuBeAeHMe aaredbpanyecKux Apobeill K obiiemy
3HaMeHaTeJi0, CIOKeHWe, YMHOMKeHUe, AejeHue airedpamdecKux
Ipoberi.

— BLITTOTHATL TOMKIECTBEHHBIE ITPeoOPaA30BAHUSA PAaAIUOHAD-
HBIX BBIpaKeHUN.

— IlpuMeHATL mIpeoOpPa3sOBaHUA BBIpAKEHUN MOJIA PeIIeHUus
Pa3IMYHBLIX 3aJau W3 MaTeMaTHUKH, CMEKHBLIX HPeIMeTOB, U3 pe-
aJbHOU TPaKTUKU.

Crenenu

— IIpuMeHSATh HOHATHE CTEIEHU C I[eJBbIM IIOKasaTejleM, BbI-
HOJIHATH IIPeoOPAa30BAHUSA BBIPAKEHUM, COHEepP:KallliX CTEIeHU C
LIeJIBIM IIOKAa3aTeJieM.

HppaumuoHajabHbIe BBHIPAMKEHUS

— Haxogurs gomycTuMble 3HAUEHUS MEPEMEHHBIX B BBIpayke-
HUAX, COAeplKaInx apudMeTnyecKre KBaJpaTHbIE KOPHU.

— BrinmosHATE TpPeo6pa3oBaHUA WPPAIMOHAJIBHBIX BBIpayKe-
HUM, UCIOJb3Yys CBOWCTBA KOPHEI.
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VYpaBHeHUA 1 HepaBeHCTBA

— PermraTh KBagpaTHble YpaBHEHUA.

— Permrath ApoOHO-panMoOHaJbHbIE YPABHEHUA.

— Pemats nuHeliHble ypaBHEHUA C MapaMeTpaMU, HECJIOJKHBIE
CHUCTEMBI JIMHENHBIX YPAaBHEHUN C IIapaMeTpaMu.

— IIpoBoauTh mMcciieOBaHUS YPaBHEHUN U CUCTEM yPaBHEHUM,
B TOM UYHCJIe ¢ IIPpUMeHeHeM rpaduuecKux IpeacTaBiIeHud (ycra-
HaBJIMWBAaTh, UMEET JU ypaBHEHUWe MJIH CHCTeMa ypaBHEHUI pelie-
HUA, €CJAU UMeeT, TO CKOJIbKO, U IIp.).

— IlepexoguThb OT cJaoBecHO¥ (HOPMYJIMPOBKU 3aJaum K €€ aJi-
re6panyecKoil MOJAEJU C IOMOIIBIO COCTABJIEHUS YPAaBHEHUA UJIU
CHUCTeMbI ypaBHEHUIl, MHTEPIPETHUPOBATh B COOTBETCTBUU C KOH-
TEKCTOM 3aJauy TOJIYUEeHHBIN pes3yJbTarT.

— IlpuMeHATHL CBOMCTBA YMCJIOBBLIX HEPAaBEHCTB MJis CpaBHe-
HUS, OIleHKHU; pellaTh JUHEHHbIe HepaBeHCTBA C OJHOM IIepeMeH-
HOM M WX CHCTEMBI; JaBaTh I'pa@UUECKyI0 WJIIIOCTPAII0O MHOMKE-
CTBa pellleHuii HepaBeHCTBA, CUCTeMbI HEepPaBEHCTB.

DyHKuuM
— IloHMMaTh, ¥ WCHOJB30BATh (PYHKIMOHAJILHBIC IIOHATUA U
A3BIK (TePMUHBI, CUMBOJIMUYECKe 0003HAUeHUA); ONpenesIsaTh 3Ha-
yeHUEe (QPYHKIMU 10 3HAUEHUIO apryMeHTa; ONpenessTh CBOMCTBa
GyHKIUM 1o e€ rpaduky.
. 5 3 k k
— Crpouts rpad@ukm @yHKIUHN y =x2, y=x%, y= —, y= —,
x x
y = |x| onuceiBaTh cBoiicTBa uMCIOBON (GYHKIMM HO eé rpadukxy.

9 Knacc

Yucna u BbluUCneHUA

— CBOGOIHO OIIEPUPOBATh MOHATHUAMI: KOPEHb 7n-ii CTemeHH,
CTEeIeHb C PAaUOHAJBHBEIM IIOKAa3aTejieM; HAaXOAUTh KOPeHb
n-ii cTeneHu, CTeIeHb C PAlMOHAJIbHBIM MOKA3aTeJIeM, UCHOIb3Ys
Ipy HeOOXOLUMOCTH KAJIbKYJATOP; MPUMEHATH CBOMCTBA KOPHSA
n-ii CTeleHU, CTEleHU C PAlMOHAJIBbHBLIM IIOKA3aTeJIeM.

— HWcmosb30BaTh MOHATHE MHOMKECTBA NeHMCTBUTEJIbHBLIX UMCE
IpU pellleHuy 3aad, MPOBEIeHUN PACCYKICHU U JOKAa3aTeIbCTB.

— CpaBHuBaTh u YIOPSAOYMBATH JEeHCTBUTEJbHBLIE YKCJIA,
OKDPYIVIATh OeHMCTBUTEJbHBIE YHNCJIA, BBINOJIHATL IPUKUAKY pe-
3yJIbTaTa BBIUMCJIEHUM, OIEHKY YMCJIOBBIX BBIPAKEHUH.
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MHorounexsl

— CBO006GOIHO OIEPUPOBATHL MOHATHEM KBaAPATHOTO TPEXUJIEHA;
HaXOINUThL KOPHU KBaJAPATHOIO TPEXUJIEHA.

— PacknaneiBaTh KBaApaTHBIA TPEXUJIeH Ha JWHEWHBIE MHO-
KUTEJIN.

VpaBHeHun U HepaBeHCTBa

— Pemarps guHelinble W KBaApaTHbIe YpaBHEHUS, YpPaBHEHWUs,
cBOngAIECd K HUM, APOOHO-parMoOHaJIbHbIE YPaBHEHUS.

— PemaThs HecJI0XHBIE KBaJpaTHbIE YPABHEHUS C IIapaMeTPOM.

— Pemats auHeliHbIe HepaBeHCTBA, KBaJpaTHble HEPaBEHCTBA;
WCIIOJIb30BATh METOJ WHTEPBAJIOB; M300paskKaTh peIleHUe Hepa-
BEHCTB Ha YWCJOBOI NPAMOM, 3alNCLIBATH PEIlleHUe C ITOMOIIBLIO
CUMBOJIOB.

— PermraThs cucTemMbl IBYX JUHEWHBIX YPAaBHEHUU ¢ AByMsA mepe-
MEHHBIMU U CUCTEMBI NBYX ypPaBHEHUI, B KOTOPBIX OJHO ypaBHe-
HUE He SBJISAETCS JIMHEHHBIM.

— PemiaTh HecJI0KHBIE CUCTEMbI HEJIMHEMHBIX YpaBHEHUI ¢ Ia-
pamMeTpoM.

— IIpuMeHATHL METOABI PAaBHOCUJILHBIX IpeoOpas3oBaHUI, 3aMe-
HBI IEPEMEHHOM, Irpa@UUECcKOTO0 METOAAa IIPY PEIIeHUN ypaBHEHUHN
3-11 m 4-U cTemeHel.

— PemaTth cucTeMbl JUHEHHBIX HEPAaBEHCTB, CUCTEMBLI Hepa-
BEHCTB, BKJIIOUAIOI[ME KBaJpaTHOE HEPABEHCTBO; M300paskaTh pe-
lIeHWe CUCTeMbl HEePAaBEHCTB Ha YHCJIOBOM NPAMOI, 3alUCHIBATH
pellieHWe C OMOIIHI0 CHMBOJIOB.

— PemaTs ypaBHeHUS, HEPABEHCTBA U UX CHUCTEMbI, B TOM YHC-
Je ¢ OTpaHMUYEHUSIMHU, HAIPUMED, B IIEJIBIX YUCJIAX.

— IIpoBoauTh McCieMOBAHUS YPAaBHEHUI W CUCTeM YPaBHEHUM,
B TOM UHCJIe C IPUMeHeHrueM rpaduuecKux mpeacraBiaeHuit (ycra-
HaBJIWBATb, UMEET JIU ypaBHEHUWE WJIU CUCTeMa YPaBHEHUU peIlle-
HUS, €CJAU HUMEeeT, TO CKOJbKO, U IIP.).

— PemaTh TEKCTOBBIE 3aJaul ajJredpamuyecKuM CIIOCOOOM C IIO-
MOIIIBIO COCTABJIEHUWSI YPaBHEHUII, HEPABEHCTB, UX CHCTEM.

— MHWcmosb3oBaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JJIs
COCTaBJIEHUA MAaTeMaTUYECKOM MOJEeJM PeaJbHON CUTyanuu WJIN
OPUKJIaIHOM 3aJaul; WHTEPIPETUPOBATD MOJyUYeHHbIE Pe3yIbTaThI
B 3aJlaHHOM KOHTEKCTE.

DyHKUUK

— CBO0OOIHO OIEpPUPOBATh MHOHATUAMHU: B3aBUCHUMOCTL, (QYHK-
nusi, rpaduk QyHKIUU, IpAMas IPOIOPIHNOHAJIbHOCTh, JUHEeHHAA
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dbyHKIINA, o0paTHasA IPOMOPIIMOHAJIBHOCTE, Mapaboja, rumepboa,
KYyCOYHO-3aJaHHAasA (QyHKIUA.

— HccnemoBats GQyHKIUIO II0 eé rpaduky, yCTaHaABJIUBATH
cBoiicTBa QyHKIMII: 006JIaCTh ONIpeAeeHUsA, MHOKECTBO 3HAUECHUIA,
HyJU (QYHKIUU, IPOMEXKYTKM 3HAKOIOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHUA U YObIBAHUA, YETHOCTH/HEUETHOCTL, HamboJblliee U
HanMeHbIllee 3HAYEHUA, aCHUMIITOTHI.

— PacrnosHaBaTh KBaZpaTU4YHyIO0 (QYHKIMIO 00 dopmyJie, IpuU-
BOAUTH IMPUMEPHI KBaJPATUYHBIX (QYHKIUN M3 peaJbHON KU3HU,
bU3UKNU, reOMeTpuu.

— Ompenenaars IOJIOMKeHNEe Tpad@uKa KBAAPATUUYHON (QYHKIIN
B 3aBHCUMOCTU OT €€ KO03(MPUIIMEeHTOB.

— Crpouth rpaduk KBagpaTUUHON (PYHKIINU, OIUCHIBATH CBOIi-
CTBa KBaJApaTUUYHOU (YHKIUU II0 €€ rpaduxy.

— Hcnonp3oBaTh CBOMCTBA KBaApPaTUYHON QYHKIUU IJIA pele-
HUA 3a7ad.

— Ha npumepe KBagpaTUYHON (GYHKIIMU CTPOUTH Tpadur
dbyurnuum y = af(kx + b) + ¢ ¢ momoubl0 IpeoOpazoBaHUil T'pa-
dbura dpysrnum y = f(x).

— MWnniocTpupoBaTh ¢ IIOMOINBLIO Ipaduka peaybHYIO 3aBUCHU-
MOCTH WJIM TIPOIlecC II0 UX XapaKTePUCTUKAaM.

ApudMeTHYeCKan 1 reoMeTpuYecKas nporpeccum

— CB0OGOZHO OIIEPUPOBATH IOHATUAMM: IIOCJIEIOBATEIHLHOCTD,
apud@MeTHUecKass U reoMeTPUYecKasi IIPOTrPECCUU.

— 3aiaBaTh IIOCJIeI0BATEIbHOCTY PA3HBIMHU CIIOCOOAMM: OmMca-
TeJIbHBIM, TAOJIUYHBIM, C IIOMOIIBLIO (POPMYJBI 1-TO UJeHa, PEeKyp-
PEHTHBIM.

— BBIIOTHATE BBIYMCIEHUA C HCOOJIB30BaHWEM (opMyJI
n-ro uieHa apu@METHUECKOl U TeOMeTPUYECKOH IIPOrpeccui,
CYMMGBI IIEPBBIX 71 YJIEHOB.

— MHM3zobpakaTh 4eHBI IIOCJIEI0BATEILHOCTH TOUKAMM Ha KOOp-
OWHATHOU IIJIOCKOCTH.

— PemaTts 3amaum, CBsS3aHHBIE C UYNCJIOBBIMU IIOCJIENOBATEb-
HOCTSIMM, B TOM UYHCJIe 3aJaYl M3 peajbHOM KU3HU (C HMCIOJIb30-
BaHNUEM KaJbKyJIATOpa, IUMPOBBIX TEXHOJIOTHUI).

— PacnosHaBaTh U IPUBOAUTH IPUMEPHI KOHEUHBIX U OECKOHEU-
HBIX II0CJIeIOBATEIHLHOCTEH, OrpaHNUeHHBIX II0CJIeq0BaTeJIbHOCTEH,
MOHOTOHHO BoO3pacTaionux (yObIBAIOIINX) IOCJIETOBATEIbLHOCTEMH.

— HWwmeThs mpenacTaBiieHWE O CXOAUMOCTU IIOCJIeZO0BATEIBHOCTH,
yMeTh HaXOAUTh CYMMY OECKOHEUYHO YOBIBaIOIel reoMeTpuUYecKoi
HPOTrPEeCcCUu.

ITpumenATs, MeTOn MaTeMaTUYECKON WHAYKIWUU IIPU PEIIeHUUN
3amau.
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NMPUMEPHAA PABOYAA NMPOrPAMMA YYEBHOI0 KYPCA
«FEOMETPUA» HA YINYBJIEHHOM YPOBHE. 7-9 KJIACChI

LENN N3YYEHUA YYEBHOTO KYPCA

Teomerpuss KaK OAMH M3 OCHOBHBIX PAa3/leJIOB IITKOJbHOI MaTe-
MaTUKN, UMEIOIUHA CBOeH IeJbio 00ecIeunTh M3yUeHHe CBOICTB
U pas3MepoB (UTYyp, MX OTHOIIEHUH M B3aMMHOE DPAaCIIOJIOKeHUe,
onmmpaeTcs Ha JOTUYECKYIo, HOKasaTeJbHYI0 JuHHuIo. «MaremaTu-
Ky y:Ke 3aTeM YYHUTh HAJ0, YTO OHA YM B MOPAMOK IIPUBOAUT», —
nucaJ BeJIUKUM pyccKkmit yu€Hblii Muxamn BacuabeBmu JIlomMOHO-
coB. lleHHOCTh M3yUYEeHUS TE€OMETPHUN B OCHOBHOM IITKOJIE 3aKJIO-
yaeTca B TOM, UTO OOyYalOIUIICA CMOXKET HAYUUTHCS IPOBOIUTH
IOoKasaTeJIbHbIE PACCYKIEHUA, CTPOUTDH JOTUUYECKUE yMO3aKJIIue-
HUSA, TOKA3bIBATH MCTUHHBIE YTBEPKIEHUS W CTPOUTH KOHTPIIPU-
Mepbl K JIOJKHBIM, IIPOBOAUTH PACCYXKIEHUSA OT HPOTHUBHOTO, OT-
JUYaTh CBOMCTBA OT HPUBHAKOB, GOPMYJUPOBATH OOpATHBIE YT-
Bep:kmenusa. Ocoboe 3HaueHMe AOKasaTeJabHasdA JUHUSI WMeEeT I
YIIyOJEHHOTO M3YYEeHUS MAaTEeMaTUKU.

BwmecTe ¢ Tem He ciemyeT 3a0bIBATh CJIOBA (PPAHITY3CKOTO MaTe-
maruka Haua [[bemoHHe, ITpesoCTEPEraBIIero YUYNTE A OT USJIUII-
Hero (opManu3mMa, OCOOEHHO B OTHOIIEHHWU OCHOBaHUII Treome-
Tpun: «4UTo KacaeTca OeJWKATHON HPoOJeMbl BBEeNEHUSA «aKCHU-
OM», TO MHEe KaKeTcsd, UTO Ha IIEePBBIX IIOpax HYKHO BOOOIIe
usberaThb IMPOM3HOCUTH caMo dTO cjoBo. C Opyroi Ke CTOPOHHI,
He cjJelyeT YIYCKATh HU OJHOI BO3MOXKHOCTH OABaTh MIPUMEPHI
JOTUYECKUX BaKJIOUeHUI, KOTOpble Kyda B OOJIbIIIEdl Mepe, UeM
ujies akCuoM, SABJIAIOTCA UCTUHHBIMU U €JUHCTBEHHBIMU JBUTATE-
JAMU MATEeMaTUYeCKOTO MBINLJIeHUA». BaiKHO, UTOOBI YyUeHUK, OB-
JaJleBUINH HMCKYCCTBOM PACCYKAaTh, MOT IIPUMEHATHL €r0 U B
OKpYsKamIel Ku3Hu. VI B 9TOM COCTOUT BasKHOE BOCIIUTATEJIBHOE
3HAUYeHNE U3YUYEHUS TeOMETPUU, IIPUCYIIee MMEHHO OTeUYeCTBEH-
HOII MaTeMaTHW4YecKO¥! IIKOJIe.

Bropoii 1mesnbio maydyeHUA reOMeTPUU SBJIAETCA HAYUUTHCA HC-
0JIb30BaTh €€ B KaueCTBe MHCTPYMEHTa HPU PelleHny KaK MaTe-
MaTUUYECKUX, TaK WM NMPAKTUYECKUX 3a/1ad, BCTPEUAIOIIUXCA B pe-
aJIbHOM KU3HU. YUEHUK MOJIKEeH HAYUUTHCSA OIPeNeUTh TeoMe-
TPUUYECKYI0 (QUTYPY, OOHCATL CJIOBAMU UYEPTER WU PUCYHOK,
HaWTHU ILIOIIAAL 3€MeJbHOT0 YyUacTKa, PAacCUMTATh HEOOXOAUMYIO
OJUHY OIITOBOJIOKOHHOTO Kabeijid mau TpebyeMmMble pasMephl rapa-
JKa /s aBTOMOOWJIsI. ITOMY COOTBETCTBYeT BTOpAas, BBIUMCIIH-
TeJbHAasA JUHUS B U3YUEHUU T'eOMETPUU B IIIKOJIe, He MeHee BaiK-
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Hasi, yeM mnepBasd. CIocoO6CTBOBATh 3TOMY MOTYT 3aJadyM IPAKTHU-
YeCKOT0 XapaKTepa, IIPU PACCMOTPEHUU KOTOPBHIX MOYKHO 00yYaTh
JeTefl CTPOUTH MaTeMaTUUeCKHe MOIeJN DPeasbHBIX KU3HEHHBIX
CUTyalluii, MPOBOAUTH BBIUMCJIEHUS W OIEHWBATH aJeKBATHOCTH
HOJIYUEHHOTO peayJbTaTa. KpaiiHe BasKHO HTOJUEPKUBATH CBA3SU
TeOMEeTPUU C APYTUMU IIpeaMeTaMi, MOTUBUPOBATH HCIIOJIL30BATh
omnpenesieHUA TeOMeTPUUYECKUX (QUTYyDP W MOHATHUI, AEeMOHCTPUPO-
BaTh MpUMeHEeHNe IIOJYUYeHHBIX YMeHUN B QU3uKe U TeXHUKE. ITU
cBsA3U HamboJiee APKO BUAHLI B TeMaX «BekTopwi», «Tpuromome-
TpUYECKHEe COOTHOIIeHUusa», «Meton rkoopauHaT» u «Teopema Ilu-
daropa».

Oco6GeHHOCTh Kypca YIVIYOJIEHHOTO M3YyYEeHUsS TeOMETPHUU COCTO-
UT He B TOM, UTO AoOaBiisgeTcs OOJIbIIIOE KOJUUYECTBO HOBBIX TEM,
a B TOM, UTO ydallyecsd He IIPOCTO SHAKOMATCA C ONPeAeJEHHBIMU
HOHATUAMU, a YBEPEHHO OBJIALEBAIOT UMU. CylIeCTBYOIINE TEeMBbI
noporpaMMbl 6a30BOr0 Kypca reoMeTPUHU M3ydaloTcs Ha 06oJiee IIy-
0OKOM YpOBHE, a ydaluecd IPUOOPEeTaroT YMEHUs, IIOMOTaIoIIne
UM yBE€PEHHO ITPUMEHATHL CBOM 3HAHUA HE TOJBKO B MaTeMaTHKe,
HO UM B CMEXKHBIX IIpeaMeTax, IIpe:kie Bcero uamke 1 MHGOpPMAa-
TUKEe, a TaKiKe IIOJIb30BATHbCA MHOJYUYEHHBIMU BHAHUAMU IIPU pe-
IIeHUN TPAKTUYECKUX 3ajmad.

MECTO YYEBHOI0 KYPCA B YYHEBHOM MJAHE

CornacHo 0asmcHOMY ILTaHy, B 7—9 Kjaccax m3ydyaercs YIUIy-
OJIEHHBIN yueOHBIN Kypc «[eoMeTpus», KOTOPBIM BKJIOYAET cJe-
IYyIOIyie OCHOBHBIE pasnesibl colep:kanHmdA: «Hauama reomerpum»,
«Tpeyronbuuku», «OKpPYy:KHOCTb», «UeThIPEXYTOJIbHUKN», «Ilomo-
Ome», «JJIeMEHTHI TPUTOHOMeTpUU», «llmomanu», a Taxxe «Me-
TOJL KOOpAMHAT», «BeKTopnl», «IIpeoGpasoBaHUs HJIOCKOCTH».

B yuebHOM miaHe Ha mM3ydeHMe Kypca IeOMETPUU Ha yIIyOJIeH-
HOM YpPOBHE OTBOAUTCA He MeHee 3 yueOHBIX UACOB B HEIEJNI0 B
TeueHUe KaKIoro roma obyueHumsa. Bcero 3a 3 roma obyueHms —
He MeHee 306 uacos.

COAEPXAHUE YYEBHOIO KYPCA (N0 rOJAM OBYYEHUA)
7 Knacc

Havana reometpuu

I/ICTopI/IH BO3HMKHOBEHUSA N PA3BUTHUA I'eOMETPpHUU. Ha‘laJILHI:Ie
OOHATUA TeoMerpuu. Touka, mpaAMasi, OTPe3oK, Jayd. IloHaTue o0
aKcmome, TeopeMe, AOKA3aTeJbCTBE, OIpeIe/IeHUN.
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BzauMHOe pacmoso:keHHe TOUeK Ha mpsamoii. MsmepeHue mjm-
HBI OTPE3KAa, PACCTOAHUE MEKIY TOYKAMU.

ITonynaockocts m yroa. Buasl yrimoB. MsmepeHue BeJIMUYUH
yrioB. BepTukanbHble M CMeKHBIEe YIUIbI. IlapajienbHble W Tep-
NeHIUKYJISpHbIe IIpsaMble. PaccTogHMe OT TOUKHM OO IIpsaMoii. Buc-
ceKTpuca yrJia.

Jlomanaa. Bugwsl somanbix. [iamHa JjsomMaHOB. MHOTOyrojabHU-
Ku. IlepumeTp MHOTOYroAabHUKA. [IOHATHE O BBINMTYKJIBIX W HEBBI-
OYKJBIX MHOTOYTOJIbHUKAX.

IlepBuuHbIe TIPENCTABIEHUSA O PaBEHCTBEe (PUIYP, MX PAaCIIOJIO-
KeHUMW, CUMMETPUH.

IIpocreitmue moctpoeHmAa. NWHCTPYMEHTHI IJ1d U3MEPEHUN M II0-
CTPOEHU.

TpeyronbHUKM

Buner TpeyronbHUKOB: OCTPOYTOJIbBHBIE, IPAMOYTOJbHEIE, TYIIO-
yrojabHbIEe, paBHOOEIpPEHHEIE, paBHOCTOPOHHUE. MenmaHa, Guccek-
TpHUca M BBICOTA TPEYTOJILHUKA.

PaBenctBo TpeyronbHUKOB. IlepBBIfi 1 BTOPOI NIpHM3HAKU Da-
BEHCTBa TPEYroJbHUKOB. PaBHOOeApeHHbIe TPEYTOJBHUKU U UX
cBoiictBa. IIpm3HaxK paBHOOEAPEHHOTO TpeyroJbHUKaA. Tperuit
IPU3HAK PaBEHCTBA TPEYTOJbHUKOB.

CooTHoOIIEHUA MEXKY CTOPOHAMU UM yIJIaMM TpeyroJabHuUKa. He-
PaBeHCTBO TpeyroJbHUKa. HepaBeHCTBO O AJIMHE JIOMAHOI.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMe-
Tpuu. IIpuMepsl cuMMeTPUM B OKpYIKalOIleM MUDe.

NapannensHblie npambie. CyMMa yrnoe MHOroyroibHUKa

ITapanienbHOCTh MPAMBIX, UCTOPUYECKHE CBEIEHHUSA O IIOCTYJIa-
Te EBKIuma u o ponu Jlo6aueBCKOT0 B OTKPBHITHUM HEEBKJIUIOBOM
reomerpuu. CBOIICTBA M MIPUSHAKYW HapPaJIJIeIbHBIX MPAMBIX. CyM-
Ma yIVIOB TPeyroJbHHWKA. BHeIIHHe yribl TpeyroabHuka. Cymma
BHYTPEHHUX YIJIOB MHOT'OYTOJbHUKA M CyMMa BHEIIHUX YIJIOB BbI-
OYKJOTO MHOTOYTOJBHUKA.

MpsAMoyrosibHbIe TPEYroJibHUKK

ITpusHaku paBeHCTBA IIPSIMOYTOJBHBIX TPEYroJabHUKOB. Ilep-
HNeHIWKYJIAP W HakJoHHAadA. CBOMCTBO MeAUWAHBI IIPAMOYTOJILHOTO
TPpeyroJbHUKa, IIPOBEeNEHHON K rumoreHyse. IIpamMoyroiabHbIH
TPeyroJbHUK ¢ yriom B 30°.

OKpYXHOCTb

TToHATHA OKPYIKHOCTH W Kpyra. JJeMeHThl OKPYKHOCTH U KpPY-
ra: IeHTp, pagnuyc, fuaMeTp, Xopja, UX cBoiicTBa. BeammHOe pac-
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HOJIOJKEeHUEe OKpPYyKHocTu u npamoii. KacarenbHasa W cekymas K
oKpyskHOCTH. OKPY’KHOCTH, BOMCAHHAs B yroJ. Ilpocreiiiiue mo-
CTPOEHUSA C IIOMOIIBIO IUPKYJIS U JUHEHKHU.

reomerpwlecxue MeCTa To4YeK

IlomAaTe 0 reomMeTpuYecKOM MecTe ToueK. IIpumMepbl reomeTpu-
YeCKUX MEeCT TOUEK Ha ILJIOCKOCTU. BucceKTpuca yria U CepemuH-
HBI TMePIeHIUKYISIP K OTPe3Ky KaK reoMeTpuyecKre MecTa TOUeK.
OnucaHHas OKPY:KHOCTH TPEYroJIbHUKA, eé IeHTp. MeTon reome-
TPUUYECKUX MECT TOUEeK IIPU PelIeHrNU TeOMeTPUYEeCKUX 3amad.

MNocTpoeHusA € NOMOLLbIO LMPKYNA U JIUHENKN

Hcropuueckue cBemenusa. OO00CHOBaHNS IIPOCTEHUINNX IIOCTPOE-
HUM, dTanbl 3ajJauyy HA IIOCTPOEHUS, PellleHre 3aJadu Ha II0CTpoe-
HUEe IMUPKYJeM W JIMHENKOMH.

8 Knacc

YeTbIpéxyronbHUKM

ITapanmenorpamMmm, ero mMpu3HAKM U CBOMCTBA. IIpAMOYyTOIbLHUK,
pom0O, KBaapaT, MX NPU3HAKU W cBoiicTBa. Tpamenusa. PasBHoGe-
OpeHHas Tpamenusd, €€ CBOMCTBA W IpuU3HaKW. lIpamoyroimbHad
Tpanernus. CpegHssd JUHUS TPaAIeInu.

Cpenusas JWHUS TpeyroJbHUKa. MeTon yIBOEHUS MeIUaHbI
TpeyrojbHUKa. TeopemMa o IepeceueHUM MeAUaH TPEYTOJbHUKA.

Teopema Pajeca, TeopeMa 0 IPOIOPIIMOHAIBLHBIX OTpe3Kax. Te-
opema BapuHBOHA AJIA TPOM3BOJBHOTO UETHIPEXYTOJBHUKA.

IleuTpalbHO-CUMMETPUYHBIE QPUTYPHI.

Mopobue

ITogo6ue TpeyroabHUKOB, KoahdumnueHt momodbus. IlpusHarkm
nomobus TPeyroabHUKOB. IIpuMeHeHMe IOZOOUA IIPU PeIIeHUU
reoOMeTpUYEeCKNX U MPAKTUYECKUX 3ajad.

Mnowaab

ITomarue o maomazu. CBoiicTBa IIIOIALENl T€OMETPUUYECKUX
duryp. IIpocreitmne GopMyJIbl IJs ILIOIIAAN TPEYrOJbHUKA, IIa-
pannesorpamMMa, pom6a u Tpamnenuu. Ilnomanm momoO6HBIX GQUTYD.
OTHollIeHWEe TIomIafell TPeyroJbHUKOB.

Teopema Mudaropa

Teopema Iludaropa. Ilpumenenue Teopemsl IIudaropa mpu pe-
MIeHUY TPaAKTUYECKUX 3amad.
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InemeHTbl TPUrOHOMETPUU

CunHyc, KOCHMHYC, TAHI'€HC M KOTAHTEHC OCTPOro yIjla HPAMOY-
TOJILHOTO TPeyroJibHUKa. TpuroHoMerpuyeckre QYHKIIUU YIJIOB B
30°, 45° u 60°. IIpomopIiiMoHAJIbHBLIE OTPE3KH B IIPSIMOYT'OJHBHOM
TPEeyTroJbHUKE.

Yrnbl U 4eTbIpExyroNbHNUKKU, CBA3AHHbIE C OKPYKHOCTbIO

BroucanHbIe U IIeHTPaJbHBIE YIVIBI, YTOJI MEXIy KacaTelbHOoll u
XOpmoii. YIJIbI MeKAY XOpAaMHu W CeKyIIMMU. BOucaHHbIE W OIIH-
CaHHBIE OKPY/KHOCTU TPEYrOJbHUKA M YeThIPEXyroiabHuUKH. CBOII-
CTBa U MIPU3HAKHW BIIMCAHHOTO YETHLIPEXYTOJbHUKA. B3auMHOe pac-
moJIo:KeHUe OBYX OKpysKkHocreit. Kacamme oxpy:kHOCTeii. OO6uime
KacaTeJbHbIE K IBYM OKPYsKHOCTSM.

9 Knacc

PeweHue TpeyrojibHUKoB

Cunyc, KocuHyc, TaHresc yriaos ot 0° mo 180°. OcHoBHOe Tpu-
TOHOMETPUYECKOEe TOKAecTBO. PopMyJibl HpuBeneHUA. PelleHue
TPeyroJbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CUHYCOB. Perre-
HUe MPaKTUYECKUX 3a7a4 C HUCIOJb30BaHUEM TeOpPeMbl KOCHUHYCOB
U TeopeMbl CHMHYCOB. PellleHue 3amady reoMeTpPHUUYECKON OITHUKH.

Tpuronomerpuueckre (OPMYJILI AJIA IJIONAAM TPEYTOJbHUKA,
napaJiiejorpaMMa, pomba, tpamnenuu. Popmysa I'epora. @opmy-
Ja ILJIOIIAAY BBIITYKJIOr0 YeThIPEXYTOJbHUKA.

Nono6ue TpeyronbHMKOB

Xopasl 1 mONOOHBIE TPEYTOJBHUKM B OKpYysKHOCTH. Teopema o
IPOU3BEJIEHUN OTPE3KOB XOPH, T€OpPeMBbI O IIPOU3BEAEHUU OTpPe3-
KOB CeKyIIMX, TeopeMa O KBazapaTe KacarTeabHOI. IIpumeHeHue
IpU pelleHUU TIeoMeTpuueckux 3azad. Teopembl UeBnl u Mene-
aas. IlouaTue o romoreTuu.

MeTtop KoopauHat

VYpaBHeHUE OPSAMOII Ha IIJIOCKOCTU. YTJIOBOM KO3(pPHUIMEHT u
CBOOOIHBIN YJIeH, UX TeOMETPUUYEeCKUN cMbIca. IlapajieabHOCTh U
NepIeHANKYJIAPHOCTh NPAMBIX (4epe3 YIJIOBOW KO3(UIIUMEHT).

VYpaBHeHUMe OKpy:kHOCTH. HaxokIeHue mepeceueHUil OKPYIKHO-
cTell W MpAMBIX B KoopauHatax. PopmyJia pacCTOAHUSA OT TOYKU
Io mpamoii. Ilnomans mapaJiesorpaMMa B KOODPAWHATAX, IOHSI-
Tre 00 OPUMEeHTHUPOBAHHOU miomiaau. IlpmMeHeHHMEe MeTOoma KOOp-
OUHAT B TPAKTUKO-OPMEHTHUPOBAHHBLIX T€OMETPUUYECKUX 3aJauax.
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BekTopbl

BexrTopsr Ha miockoctu. CioskeHUe M BLIUNTAHVE BEKTOPOB —
OpaBuja TPEYroJbHUKA U IIapajejorpaMMa. YMHOMKEHUE BEKTO-
pa Ha uwncao. Koopauuarel BeKTOpa. CiloKeHME U BBIUUTAHUE
BEKTOPOB, YMHOKEHME BEKTOpa Ha YHCJIO B Koopaumuatax. Ilpu-
MeHeHNe BEKTOPOB B (pu3uKe, I[EHTP Macc.

ITonaTme o 6asuce (Ha TIOCKOCTU). PasiokeHUA BEKTOPOB IO
6asucy. CrajgsgpHOe IPOU3BEAEHUE BEKTOPOB, I'€OMETPUYECKUHN
CMbBICJ ¥ BBIpa)Ke€HHE B IeKapPTOBBIX KoopaumHaTax. JIucTpuOyTus-
HOCTh CKAJApPHOro mpousdBeleHus. CKaaApHOe IIpoU3BeleHUE U
npoenupoBaHue. IIpuMeHeHNE CKaJIAPHOIO IIPOU3BEAEHUS BEKTO-
POB AN HAXOKAEHUWS AJUH W YIVIOB. PellleHne reoMeTPUUYECKUX
3a/lau C IOMOIILIO CKAJSIPHOTO IIPOM3BEINEHUA.

[AnvHa OKPYXKHOCTU U NNOWAAbL Kpyra

ITpaBunbHBIe MHOTOyrosbHuUKM. I[nmHa OKpy:KHOCTH. I'pamyc-
Hasdg W paJuaHHas Mepa yIjia, BLIUMCJIEeHUEe AJUH YT OKPYKHO-
creii. Ilmomans Kpyra, cekropa, cermeHTa. Mcropudueckue cBejne-
HUuA 00 M3MEepeHUuHN IJIWHBI OKPYKHOCTH U ILJIOIIAAUW Kpyra.

JABUXKEHUA NNOCKOCTU

IleuTpanbuaa cumMmerpud. L[eHTpaJIbHO-CUMMETPUUYHBIE (QUTY-
pul. IToBopor. OceBas cummerpusi. PUTYpPhl, CUMMETPUYHBIE OT-
HOCHUTEJIbHO HeKOTOpo¥ ocu. IlapayienbHBIA IIepeHOC.

ITonaTme aBu:KeHMsA U ero cBoiicTBa. PasencrBo duryp. Ilpo-
ABJIEHUSA CUMMETPUU B IIPUPOJIE, *KUBOIUCU, CKYJBIITYypE, apXu-
TekType. Komnosunuu asukeHuil (mpocreiimine mpumepsl). IIpwu-
MeHeHNe B IeOMeTPUYECKUX 3ajauax.

MJAHUPYEMBIE NPEAMETHBIE PE3VJITATbI OCBOEHUA
NMPUMEPHON PABOYEN NPOrPAMMbI (MO FOAM OBYYEHUA)

OcBoenne yueOHOTO Kypca «Il'eomerpusa» Ha yriIyOJEHHOM YPOB-
He B 7—-9 Kjaccax JOJKHO 00ecIledYnBaTh JOCTUKEHIE CIIeYIOIUX
OpegMeTHBIX 00pa30BaTEJIbHBIX PE3yJILTaTOB.

7 Knacc

Pacnmo3naBatp u3yueHHBIe TreoMeTpuyueckue (Urypbl, ompene-
JATh WX B3aUMHOE PAaCIIOJIOKeHUEe, M300paskaTh IeOMeTPUUYEeCKUe
GuUTryphl; BBINOJHATL YEPTEKU II0 YCJIOBUIO Bamauu. VamepAThb
JUHEWHbIe W YIJIOBbIE BeJIMUYMHBI. PemaTh 3aaun Ha BBIUUCJIEHUE
OJUH OTPEe3KOB W BEJWYUH YTJIOB.
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JesaTs NMPUKMOKY U OIEHKY JWHEWHBIX W YIVIOBBIX BEJIUYNH
OIpeIMeTOB B peajbHOUN JKU3HU, Pa3sMEPOB IPHUPOIHBIX OO0BHEKTOB.
PaznuuaTh pasmepnl 3TUX OOBEKTOB MO TOPAAKY BEJIWUYUHBI.

CTpouTh 4epTeKy K reoOMeTPUUYECKUM 3aJauaM.

Ilomb3oBaThCcA TpU3HAKaAMMU PABEHCTBA TPEYTOJbHUKOB, WC-
MOJIb30BaTh NPU3HAKU M CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHU-
KOB TIPU PeIleHuU 3amad.

IIpoBoguTes JOTrMYECKUE PACCYKAEHUSA C HCIOJb30BAHUEM TI'€O-
MeTPpUUYECKUX TeOopeM.

Ilonp3oBaThCca IpU3HAKAMU PABEHCTBA IIPAMOYTOJIBLHBIX TpPEY-
TOJIBLHUKOB, CBOWMCTBOM MeIMWaHBI, IIPOBEAEHHON K THIOTEHY3e
OPAMOYTOJBHOTO TPEYTOJbHUKA, B PEIIeHNUU IeOMeTPUYECKUX 3a-
zad.

OnpeneasaTh MapajIeIbHOCTh MPAMBIX C IIOMONIBIO YIJIOB, KO-
TOphle 00pasyeT ¢ HUMU cekymas. OnpenensTh IapajjieJlbHOCTH
OPAMBIX C IIOMOIILI0O PABEHCTBA PACCTOSAHUMI OT TOUEK OSHOI Hps-
MOH OO0 TOYEK APYTro¥ MPSMOM.

Pemath 3amaym Ha KjeT4yaTod Oymare.

IIpoBOaUTs BBHIYUCIEHHMA U HAXOOUTh UYKCJIOBBIE U OYKBEHHBIE
3HAUYEeHUA YIVIOB B TeOMETPUUYECKMX 3aJavuax C MCIIO0Jb30BaHUEM
CYMMBI YIVIOB TPEYTOJBbHUKOB I MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHLIX MHPU IIEPECeYeHUM ABYX NapaIeIbHBIX MTPAMBIX
cekyIeii. Pemiats mpakTuuecKue 3aJauyd Ha HaXOMKJEeHUEe YIJIOB.

Bramers moHATHEM TreoMeTpuueckoro wmectra Touexk (I'MT).
OnpenensaTs OMCCEKTPUCY yIVIa M CEPEIUWHHBINA HePHeHAUKYJIAP K
OTPe3Ky KaK reoMeTpuyeckue Mecta ToueK. Ilosb30BaThCsA TOHS-
muem I'MT mpm mokasaTesbCTBe T€OMETPUUYECKUX YTBEDP:KICHUN U
Opu pelreHuu 3amad.

dopmyaupoBaTh ompeneSeHUs OKPYKHOCTH M Kpyra, XOPAbl U
IUaMeTpa OKPYsKHOCTH, YBEPEHHO BJIAJIETh UX CBOUCTBAMU. YMETh
IOKa3bIBATh U NPUMEHSATHh 9TH CBOIMCTBA TPU PEIIeHUU 3ajad.

Baraners moHATHMEM ONMCAHHON OKOJIO TPEYTOJBHUKA OKPYIKHO-
CTH, yMeTh HAXOAUTL eé IeHTP. [loKas3hiBaTh W MCIIOJL30BAThH
daKTBI 0 TOM, UTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA IepeceKa-
IOTCA B OOHOM TOUKE, M O TOM, UTO CepPeIuHHbIe MePHeHIUKYIAPHI
K CTOPOHAM TPEYTroJbHUKA IIePECEeKaloTCsI B OMHOI TOYKeE.

BirameTsr mMOHATHEM KacaTeJNbHONM K OKPY/KHOCTHU, IIOJb30BATHCS
TeopeMoOil O MePIeHAUKYJIAPHOCTU KacaTeJIbHOW W paauyca, Ipo-
BEIEHHOTO K TOUYKe KacaHUs. J[OKashbIBaThb PABEHCTBO OTPE3KOB
KacaTeJbHBIX K OKPY/KHOCTU, IPOBENEHHBIX M3 ONHONM TOYKU, U
OIPUMEHATh 9TO B PEIIeHUU TeOMeTPpHUUeCKUX 3amad.

Jdoka3pIBaTh M NMPUMEHATH IIPOCTEHUIINE T'eOMETPUUECKHE Hepa-
BEHCTBA, IIOHMMATh UX IIPAKTHUUYECKUIl CMBICJI.
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IIpoBoauTH OCHOBHBIE T€OMETPUUYECKHE IIOCTPOCHUA C IMOMOIILIO
MUPKYJIA U JIUHEeNKH.

8 Knacc

Pacmo3HaBaTh OCHOBHBLIE BUIBI YETBHIPEXYTOJHLHUKOB, WX dJie-
MEeHTHI, HMOJIb30BaThCs UX CBOMCTBAMU IIPU PEIIeHUUN reoMeTpuye-
cKux 3amau. PasginuaTh npusHaAKU M CBOICTBA IapajijiejorpaMMa,
pomMba M TPAMOYTOJbLHUKA, AOKA3hIBATH UX M YBEPEHHO IIpUMe-
HATH IIPU PElIeHNN TeOMeTPUYECKUX 3amad.

Hcnoab30BaTh CBOICTBA TOUKMU IIepeceUeHUs MeIUaH TPeyrojb-
HUKa (IleHTpa Macc) B PelIeHuU 3amad.

Buaagers moHsATHEM CpPeIHEl JUHUU TPEeYrOJbHUKA U Tpaleruu,
OPUMEHATh MX CBONCTBA IIPW peEIIeHNU TI'eOMEeTPHUUYEeCKUX 3amad.
HUcnonbzoBaThk Teopemy Pajieca M TeopeMy O IIPOIOPIIMOHATBHBIX
OTpesKax, IPUMEHATh UX AJA PEelIeHUs IIPAKTUYEeCKUX 3amad.

PacnosHaBaTh I€HTPAJIbHO-CUMMETPUYHBIE (PUTYPBI U KCIIOJb-
30BaTh MX CBOMCTBA NPHU pelIeHrnU 3amad.

BrameTs MOHATUAMM TOHOOWA TPEYTOJBHUKOB, KoddduIiimeHTa
nomo01si, COOTBETCTBEHHBIX 3JIEMEHTOB IIOMOOHBIX TPEYTrOJbLHUKOB.
HWmeth mpencTaBieHue 0 IIpeoOpPa3soBAHUM MOAOOUSA M O MOMOOHBIX
durypax. Iloap3oBaTbCs IIPU3HAKAMH II0J00US TPEYTrOJIbLHUKOB
OpU pellleHn’ TeoMeTpuuecKuxX 3amad. [[okasniBaTh M IPUMEHATH
OTHOIIEHUSA ITPOMOPIIUOHATBHOCTH B IPAMOYTOJbHBIX TPEYTOJbHU-
kax. IIpuMeHATH momoOMe B HMPaKTUUECKUX 3amadax.

BBIBOANTH M MCIOJB30BATh HpocCTeiinue GOPMYJILI AJIA ILJIOIIA-
IV TpeyroJibHUKA, HapajuiejiorpaMMa, pomMOa ¥ Tpamenuu. BrI-
YUCAATL (PA3JIUUYHBIMU CcIIocoOaMM) ILIOIAAb TPEYTroJbHUKA U
IJIOIIAAY MHOTOYTOJBHBIX (GUryp (moabs3ysach, I'me HeoOXOIMUMO,
KaJbKyJAATOPOM). 3HATH OTHOINEHUE ILIOIIaAeill MOJOOHBIX (Guryp
¥ OPUMEHSATH IIPU pelleHuu 3amad. [IpuMeHATh IOJyUYeHHbIe yMe-
HUA B MPAaKTUYECKUX 3aJavax.

ITons30BaThea Teopemoii Iludaropa mjsa pelreHus reoMeTpuue-
CKUX U IpaxKTmuecKux 3agad. CTpoUThL MaTeMaTUUYECKyI0 MOJesb
B IPaKTHUYECKUX 3a7auyax, CAMOCTOATEJIHHO [OejlaTh UepTEX U Ha-
XOAUTH COOTBETCTBYIOIIME IJIUHBI.

Biaagers HOHATHEM BIIMCAHHOIO M I[EHTPAJBHOTO yIjia, yrja
MeXXIYy KacaTeJbHOW M XOpPHOil, ONMCAHHOM M BIUCAHHOM OKPYK-
HOCTU TPEYTrOJbHUKA W UeTHLIPEXYTOJbHUKA, IPUMEHSATh UX CBOII-
CTBa IIpU pelIeHun 3aaad.

IlpuMeHATH IOJIyYeHHbIE 3HAHUSA HA HPAKTHKE — CTPOUTL Ma-
TeMaTUuecKre MOJeJNn AJA 3akau pPeaJbHOH JKU3HU U IIPOBOAUTH
COOTBETCTBYIOIIME BBLIUUCICHUS C IPUMEHEeHUEeM IIoHo0usa U TPU-
roHoMeTpun (IOJb3YsCh, I'le HeOOXOAMMO, KaJbKYJATOPOM).
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9 Knacc

3HATh TPUTOHOMETPUUYECKHE (QYHKIUKU OCTPHIX YIVIOB, YMEThb
HAXOOUTh C MX IIOMOIILIO PA3JINYHBIE 3JI€MEHTBI IIPAMOYIOJBLHOIO
TpeyroJbHUKA («pelleHne MpaMOyTroJbHBIX TPEYTroJbHUKOB»). Ha-
X0AuTh (C IIOMOINBIO KaJbKyJATOPA) AJUHBI M YyIVIBI OJIA HeTa-
OJMIMYHBLIX 3HAYECHUIA.

ITons30BaThca GopMysIaMU IIPUBEIEHUS M OCHOBHBIM TPUTOHO-
MEeTPUUYECKUM TOMKIECTBOM [IJIS HAXOMKIEHUS COOTHOIICHUN MEXKIY
TPUTOHOMETPUUYECKUMY BEJNUYNHAMU.

JdokasbpIiBaTh TEOPEMY CHHYCOB M TeOopeMy KOCHUHYCOB, IIpUMe-
HATh UX AJIS HAXOMICHUS PA3JUYHBLIX 9JI€MEHTOB TPEYroJbHUKA
(«pellleHre TPEyroJbHUKOB»), IIPU PEIIeHUMN IeOMETPUUYECKUX 3a-
mau. IIpyuMeHATH IOJyUYeHHBIe 3HAHUS IPU PEIeHUU IIpaKThye-
CKMX 3a/ad4.

IIpuMeHATs, TPUTOHOMETPHUIO B 3aJauaX Ha HAXOMKIEHUE ILJIO-
1Maau, BBIBOAUTH U BJIAAETh TPUTOHOMETPUUECKUMU (hopMyIaMu
IS ILJIOIAAY TPEYroJbHUKA, IapajiejorpamMma, pomba, Tpame-
UM, BLIBOAUTL U IMPUMEHATL Gopmyay I'epora m dopmynay miis
IJIOIIAAY BBIMTYKJIOr0 UeTHIPEXYTOJbLHUKA.

HNmers mpeacraBiieHHe O IOMOTETHUHU, IPUMEHSTh B IPAKTHUE-
CKUX CUTYaIUIX.

Hcnoas3oBath TeopemMbl YeBbl 1 MeHenass Ipu pelieHUN 3a7ad.

Hcmoan3oBaTh TEOpPeMbl O BIMCAHHBIX yIVIaX, YIVIAX MEXIY
xopaamMu (CeKyIuMM) U yIiie MEeKAy KacaTeJbHOW M XOpHoM mpu
pellieHUUW TeoMeTpUUecKUx 3agad. I[oKasplBaTh U IPUMEHSTH Te-
OopeMbl O MPOU3BEJEHUN OTPE3KOB XOPI, O IIPOMU3BEIECHUU OTPE3-
KOB CEKyIUX, O KBaJgpaTe KacaTeJbHOI.

BiageTs moHATHEM KOOPAWHAT Ha IIJIOCKOCTH, paboTaTh ¢ ypaB-
HEeHHeM IIPSAMOM Ha IIJIOCKOCTU. BiageTh MOHATUSAMH YIJIOBOT'O
KoadduimeHTa ¥ CBOOOTHOTO UJieHA, MOHWMATh WX TeoMeTpuUe-
CKUH CMBICJI ¥ CBA3b YIVIOBOTO KOA(M@PUIIMEHTa C BO3pacTaHUEM U
yObIBaHMEM JIMHEWHON (PyHKIUU. YMETh pelraTb MeTOIOM KOOp-
IUHAT 3aJadul, CBA3AaHHBIE C IapajlJIeJIbHOCTHI0 W TEPIEeHIUKY-
JSIPHOCTBIO IIPSMBIX, IepeceyeHueM IIPAMBIX, HaXOKIeHUeM TO-
YeK IepecedyeHms.

BeIBOAMTE U BIANETh YPAaBHEHHEM OKPYKHOCTH. VICIIOJIB30BATH
MeToJ KOOpAMHAT AJA HaXOMKIAEHUS IepeceueHuil OKPY;KHOCTel u
OpAMBIX. Biagers popMysiaMu PACCTOAHUS OT TOUYKU IO IIPSIMOI,
IJIOMIAAX TapaJijiejorpaMMa B KOOpAWHATAaX, MMETh HOHATUE 00
OPUEeHTUPOBAaHHOM IIomaau. Iloap30BaTbCs METOAOM KOOPAUHAT
HA MJIOCKOCTH, IIPUMEHSTh €ro IPU PelleHUHW TeOMETPUUYECKUX U
OpaKTUYecKux 3amzau. [IpuMeHATh MeTOJ KOOPAWHAT B IIPAKTHUKO-
OPUEHTUPOBAHHBIX T'€OMETPUUYECKUX 3aJauax.
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BrameTrs moHATHMEM BeKTOpPa. YMEThb CKJIAILIBATH U BBIUUTATD
BEKTOpPbI, YMHOKATh Ha YMCJO, BJALEeTh IIPaBUJIaMHU TPEYTOJbHU-
Ka W mapaJuiesorpaMma. BiaaleTh MPaKTUYECKUMM WHTePIpeTaIu-
AMU BEKTOPOB. YBEPEHHO II0JIb30BAThCA KOOpAMHATAMHU BEKTODA.
Banagers cioskeHMeM M BBIUMTAHWEM BEKTOPOB, YMHOKEHUEM BeEK-
TOpa Ha YMCJO B KOOpAMHATAaX.

HmeTs mpencraBieHue o 6asuce (Ha IJIOCKOCTH). PacKiaabIBaTh
BEeKTOpPHI MmO 6asmcy. PacKiaagbIBaTh BEKTOPHI CHJI C IIOMOIIBIO
TIPOEUPOBAHUA M TPUTOHOMETPUYECKUX COOTHoOIneHui. Ilpume-
HATH IMOJIyYeHHbIe 3HAHUA B IIPOCTEHIMINX (pusMUecKUx 3agadax.

Biagers NOHATHEM CKaJAPHOTO IPOW3BENEHUA BEKTOPOB, IIO-
HUMAaTh €r0 TeOMETPUUYECKUN CMBICJI 1 YBEPEHHO IT0JIb30BaThCA €TI0
BBIpAKeHHEM B [IEKaApTOBBIX KOOpAMHATAX. 3HATh AUCTPUOYTUB-
HOCTH CKaJISAPHOTO ITPOMBBEAEHUA U €T0 CBA3DL C IIPOEIMPOBAHUEM.
IIpuMeHATH CKaJAPHOE IPOM3BENEHNE BEKTOPOB AJA HAXOMKIEHUA
IJUH U yIJIoB. PemaTh reoMeTpuuecKue 3aJadul C IIOMOIIBIO CKa-
JSIPHOTO IpOoU3BeAeHUsA. VCIOIb30BaTh CKaJAPHOE IIPOU3BeAeHUE
BEKTOPOB B ajredpawyeckmx U (pU3MUECKUX 3aJadax.

Braners NOHATMAMUN NOTPAaBUJIBHOTO MHOTOYTOJBHUKA, IJWUHBI
OKDY’KHOCTH, IJIUHBI OIYTYM OKPY:KHOCTH U paJuMaHHON Mephl yIja,
BBIUUCJATH IUIOIIAAL Kpyra U ero yacteii. IloHUMAaTh CMBICT YHC-
Ja 7. I[IpuMeHATh MOJyUYeHHbIe YMEHUA IPU PelleHUU TpPaKTUde-
CKUX 3aJlady. 3HATh UCTOPUYECKUE CBeJAeHUA 00 M3MEPEHUN AJIUHBI
OKDPY:KHOCTHU ¥ ILJIOIIAAUW KpyTra.

HmMmeTs mpeacraBiienne o mpeoOpa3soBaHUU IIJIOCKOCTH, O ABIUKE-
HuAx. HaxoauTs ocu, IEHTPHI CUMMETPUN (PUryp, IMEeHTPHI IIOBO-
poTa, HaXOANUTL KOMIIO3UIINHI IIPOCTEUINNX IpeobpasoBauuii. IIpu-
MEHSATh OBMKEHUS ILJIOCKOCTH IIPU PeIleHUU TeOMeTPUUYECKHX 3a-
mad.

IIpumMeHATs TOJyUYEeHHBbIEe 3HAHUSA HA IIPAKTHKE — CTPOUTH Ma-
TeMaTHUYecKre MOJeNN AJA 3aad PeajJbHOU KU3HU M IIPOBOIUTH
COOTBETCTBYIOIIME BBIUKUCIEHUS C IIPUMEHEHUEM IIoHo0usd U TPU-
TOHOMETPUUYECKUX (PYHKINUI (HOJIB3YyACH, Ile HEOOXOAUMO, KaJlb-
KYJIATOPOM).
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NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOTO KYPCA «BEPOATHOCTb U CTATUCTUKA»
HA YTNYBAEHHOM YPOBHE. 7-9 KJIACCbI

LEIN U3YYEHUA YYEBHOTO KYPCA

B coBpemMeHHOM ITHPOBOM MUPE BEPOSATHOCTbL U CTATHUCTUKA
OpuoOpeTaroT BCE OOJBIIYI0O 3HAYMMOCTb KaK C TOUYKH 3PEHUsS
OPaKTUYECKUX IIPUJIOKEHUI, TaK U WX POJH B 00pasoBaHUM, He-
00XO0AMMOM KasKIOMY UYeJOBeKy. Boapacraer dmcio mpodeccuit,
OpU OBJIaIEHUU KOTOPHIMM TpebyeTca xopoilnas 06a3oBas IIOATO-
TOBKa B 00JIACTU BEPOATHOCTU U CTATUCTUKU, TaKad IIOATOTOBKA
BajKHA IS IPOJOJIKEHUsI 00pasoBaHUSA U IJIs YCHEIIHOH mpodec-
CUOHAJbHOU Kapbephl.

Kaxnpiii uesloBeK IOCTOSSTHHO NPUWHHMAET DeIleHUs Ha OCHOBE
UMeIIUXCs Y Hero AAaHHBIX. 1 000CHOBAHHOTO HPUHATHUA pPe-
IIeHUs1 B YCJOBUAX HENOCTAaTKa WMJIM M30BITKA MHMOpPMAaIUU He-
00X0oMMO B TOM UYHCJIE XOPOIIO CHOPMUPOBAHHOE BEPOATHOCTHOE
M CTATHUCTHUUYECKOe MbIlLIeHre. VIMeHHO I03TOMY BO3HHUKJIA HeoO0-
XOAUMOCTEL (hOPMUPOBATH ¥ obydamomuxcs GyHKIMOHAJIBHYIO Tpa-
MOTHOCTB, BKJIIOUAIOIIYIO B ce0s1 yMeHUe BOCUIPUHUMATH U KPUTU-
YecKU aHaJIU3UPOBATh MHAOPMAINIO, IPEICTABICHHYIO B Pas3and-
HBIX (opmMax, IOHMMATL BEPOATHOCTHBIA XapaKTep MHOTHUX
peanbHBIX IIPOIECCOB M 3aBUCHUMOCTEM, MMPOU3BOAUTE IIPOCTEMIITE
BEPOSITHOCTHBIE PACUYETHI.

3HAKOMCTBO C OCHOBHBIMHM NOPUHIUIAMH cOopa, aHaiIu3a u
OpeacTaBIeHUS MAaHHBIX M3 PaA3JNUYHBIX cdep KU3HU 00IlecTBa U
rocyzapcTBa IpHUOOIIaeT 0O0yJaroIMXCsa K OOIeCTBEHHLIM MHTepe-
cam. M3yueHure OCHOB KOMOMHATOPWKM pa3BHUBaeT HABBIKM Opra-
HU3anuu nepebopa M IIOACUETA YMCJIa BAPUAHTOB, B TOM UUCJE B
OPUKJIAIHBIX 3afjadax. SHAKOMCTBO C OCHOBaMHU Teopuu rpados
CO3HaéT MaTeMaTHUUecKuil pyHZaMeHT AJjisd GopMUPOBaAHUA KOMIIE-
TeHIUN B 00JacTM WHMOPMATHUKU U IMU@MPOBBIX TexHoJoruii. Ilo-
MHMO 3TOTO, IPU UIYUEHUU CTATUCTUKU U BEPOATHOCTH oboraria-
IOTCS TPEACTABJICHUA yUAIIUXCA O COBPEMEHHOM KapTHUHEe MUpa U
MeTOolaX ero HCCJaedOBaHUA, POPMUPYETCA TOHWMMAaHNE POJIU CTa-
TUCTUKM KAK HNCTOYHHKA COIMAJLHO 3HAUMMON wWHpOpMAIUU U
3aKJIaIbIBAIOTCA OCHOBBHI BEPOSTHOCTHOTO MBINIJICHUA.

B cooTBeTcTBUU C HAHHBIMU IEJSIMU B CTPYKTYpPE IIPOTrpPaMMbI
yueOHOTO Kypca «BepoATHOCTh M CTATHMCTHUKA» OCHOBHOWM IIKOJIBI
Ha yriayGJEHHOM YPOBHE BBIJEJIEHBI CJAEAYIOINe COAep:KaTeJIbHO-
MeToaMUYecKue JuHUU: «IIpemcTaBienne JaHHBIX UM OMUCATeIbHASI
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CTATHUCTUKA»; <«BepoATHOCTh»; «IJJIEeMeHTbl KOMOUHATOPUKHU>»;
«BBenmenue B Teopuro rpadoB», «MHOXKecTBa», «Jlormkas.

Comep:xanue auHuu «lIpeacraBieHune JaHHBIX U ONHcCATeIbHAS
CTATUCTUKA» CJIYKUT OCHOBOHM Mjs1 (GOPMUPOBAHUSA HABBIKOB pa-
60THI ¢ mMH@OpPMAIIMEH: OT UTeHHsA W HMHTeplIperanuu uHboOpMa-
Y, TIPEeNCTABJIEHHON B TabauIax, Ha AUarpaMMax W rpa@urax
Io cbopa, IMpeACTaBJIeHUS W aHAJIN3a HAHHBIX C HMCIIOJb30BaHUEM
CTATHUCTUYECKUX XapaKTePUCTUK CPEeSHUX UM paccemBaHuA. Pabo-
Tasg C JaHHLIMHU, OOyYAaIOINecs YIaTCA CUUTHIBATL YU MHTEPIPETH-
poBaTh [HOaHHBIE, BBIABUTATH, ApPTYMEHTHPOBATh ¥ KPUTUKOBATH
HPOCTEHINE I'UIIOTE3hl, PA3MBINLIATL HAL (PaKTOPAMMU, BBHIZBIBAIO-
IUMU M3MEHUYUBOCTH, W OIEHWBATHL WX BJIUAHNE HA pPaccMaTpU-
BaeMble BEJIMYUHBI U IIPOIECCHI.

NuryutuBHOe mpeacTaBieHUe O CAy4YalHO M3MEHUYUBOCTH, KC-
cjeloBaHVEe 3aKOHOMEPHOCTEH UM TEHIEHIUI CTAHOBUTCA MOTUBU-
pyioilieii OCHOBOU AJIsT M3yUEHUs TEOPUU BeposTHocTeii. BoJsbinoe
3HaUeHVE 37eCh WNMEIOT IIPAaKTUYeCKUe B3aJaHWA, B UYAaCTHOCTHU
OIBITHI C KJIACCUUYECKUMU BEPOATHOCTHBIMHU MOIEISAMU.

ITonaTe BEPOATHOCTM BBOAUTCA KaK Mepa IIpPaBIOIomoOmsa
cayuyaiiaoro cobwiTusa. Ilpm mayuenmm Kypca oOyuaroiuecs 3Ha-
KOMATCS C IPOCTEHIIMMY METOAAMMU BHIUUCJIEHUS BEPOATHOCTEH B
CAyYallHbIX 9KCIEPHMMEHTAaX C PABHOBO3MOMKHBIMHU 3JIEMEHTAPHBI-
MU UCXOJAaMH’, BEPOATHOCTHBIMU 3aKOHAMM, HO3BOJIAIONIMMU CTa-
BUTh U peliaTh 0oJiee CJIOKHBIE 3amauu. B Kypc BXOOAT HaYab-
Hble TPEJCTABJICHUA O CJAYUYalHBIX BEJIWUMHAX U UX UYHUCJIOBBIX
XapaKTEePUCTUKAX.

Takske B paMKaxX 9TOT0 Kypca OCYIIEeCTBJSETCS 3HAKOMCTBO 00-
YUaAIOIUXCA C MHOYKECTBAMHU U OCHOBHBIMHU OIlEPAIMAMU HAJ MHO-
JKecTBaMH, PAaCCMATPUBAIOTCS IIPUMEPLI IpUMeHeHUs rpadoB u
5JIEMEHTOB TEOPUY MHOYKECTB AJISI PEIIeHUs 3a7ad, a TaKyKe MCIIOJIb-
30BaHUA B JPYIUX MaTeMaTUUYECKUX Kypcax M y4eOHBIX IIpeaMeTax.

MECTO YYEBHOIO KYPCA B YYEBHOM NJIAHE

Coriacao BasumcHomy yue6HOMY ILTaHy B 7—9 Kiaccax mayda-
eTcs y4YeOHBIM Kypc «BepoATHOCTH M CTAaTUCTHKA», B KOTOPBIHA
BXOOAT pasmenbl: «IIpemcraBieHne MTaHHBIX W OIKCATeJIbHAs CTa-
THUCTHUKA», «BeposATHOCTb», «IJJeMeHTbl KOMOMHATOPUKN», «BBe-
IeHUe B Teopuio rpad®oB», «MHo:kecTBa» u «Jlorukas.

B Basucoom yueOHOM ILjIaHe Ha M3yUeHMEe NAHHOTO Kypca OT-
BOOUTCS He MeHee 1 yueOHOTO yaca B HeAEJNIO B TeUeHHe KayKIo-
ro roma oOyueHUsI, BCEro 3a TPHU Toja OOyueHUsT — He MeHee
102 y4eOGHBIX YaCOB.
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COAEPXAHWE YYEBHOIO KYPCA (N0 roJAM OBYYEHUA)

7 Knacc

IIpencraBienue JaHHBIX B BHUOe TabJul], AUarpaMMm. 3alloJiHe-
HUe Tabaull, YTeHUe U IIOCTPOEHME CTOJOMKOBBIX (CTOJIOUATHIX) U
KPYroBBIX AuarpamMMm. YUrTeHme rpadHUKOB peaJbHBIX IIPOIECCOB.
WsBneuenue mubOpMAIMM W3 AMarpaMM U TaOJauI], KCIOJIH30Ba-
HUe U MHTepIpeTanus TAaHHBIX.

OnucaresnbHasg CTaTUCTUKA: CpefHee apudMeTHUyecKoe, Meaua-
Ha, pasmax, HaubOoJblllee W HaWMeHbIllee 3HAYEHWS, KBapPTUJIH,
cpefHee TapMOHUUYECKOE, CpeJHee TapMOHUYECKOEe YMCJIOBBIX JAH-
HBIX.

ITpumeps! caydyaiiHON M3MEHUYMBOCTU HPU HU3MEPEHUSIX, B Mac-
COBOM IIPOM3BOJICTBE; TEHICHIUY U CJIydYailHble KOJIeOaHUs; IPYII-
OUPOBKA [OAHHBIX, IIPEACTaBJIeHMWE CJIAYUYaiiHON W3MEHUUBOCTU C
IOMOII[BI0 AUATPaMM; YaCTOThHI 3HAUEHUI; CTATUCTUYECKASA yCTO-
YHUBOCTb.

I'pad, Bepmuua, pebpo. Cremenb BepmuHbl. Yuciao pébep u
cyMMapHas CTelmeHb BepiiuH. IlouAaTHe o cBA3HBIX rpadax. Ilytu
B rpadax. Ilenu u mukasi. O6xox rpada (sitmepoB myTh). IloHsa-
THe 00 opueHTHpPOBAaHHOM rpade. PellleHme 3amau ¢ IIOMOIIBIO
rpados.

VrBep:kIeHus U BbICKasbiBauusA. OTpuUIlaHUE YTBEPIKIEHUS,
YCJIOBHBIE YTBED:KIEHUsA, OOpaTHbIE WM PaBHOCUJIBLHBIE YTBEpP:KIe-
HUS; HeOOXOAUMbI€ M IOCTATOUYHBLIE YCJIOBUSA, CBOMCTBA M IPU3HA-
Ku. IIpOTMBOIIONIOKHBIE YTBEP:KAECHUSA, NOKasaTeJIbCTBAa OT IIPO-
TUBHOTO.

Cayuaiiublii sKcriepuMeHT (OIIBIT) M caydaiiHoe coObiTie. Bepo-
ATHOCTh U YaCTOTa CJIYYaMHOTO CcOOBITHA. Ponb MasoBEPOATHBIX
¥ OPaKTUYECK! AOCTOBEPHBIX COOBITHMII B Hmpupole M B OOIIecTEe.

8 Knacc

MHo:ecTBO U IMOAMHOMKECTBO. IIpuMephl MHOKECTB B OKPYIKa-
fourem mupe. IlepeceueHue m oO0beAUHEeHME MHOMKecTB. Ilmarpam-
MBI Jitaepa. UucaoBble MHOKeCTBA. IIpuMepbl MHOMKECTB U3 Kyp-
COB aJyireOpel um reomerpuu. IlepeunciieHne S/IeMeHTOB MHOXKECTB
C TIOMOIIbI0 OPTraHM30BAaHHOTO mHepebopa M IpaBUja YMHOYKEHUA.
dopmysaa BKIIOUEHUSI-UCKIIOUCHUS.

dJleMeHTapHbIe COOBLITHUS. BepoATHOCTH CIIYUAWHBIX COOBITHIA.
OnbpITHI ¢ PABHOBO3MOXKHBIMU 3JIeMEHTapHBIMU cOObITUAMU. Ciry-
YaWHBIA BBIOOP.

Wsmepenue paccenBaHUSA UHCJIOBOTO MaccuBa. Jlucrepcusa u
cTaHJapTHOE OTKJIOHEHHEe UYMCJI0BOro Habopa. CBoiicTBa auciep-
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CUU U CTAaHAAPTHOTO OTKJIOHEeHWd. [[marpaMMbl paccemBaHUA IBYX
HaOIIOgaeMbIX BeIwunH. JIuHellHAaA CcBA3h Ha nuarpaMMe pacceu-
BaHUA.

HepeBo. [lepeBo cJayuaiinoro skcmepuMenTa. CBoiicTBa nepe-
BbEB: EQUHCTBEHHOCTH IIYTU, CBSA3bL MEXKAY UYNCJIOM BEPIIUH U
yucysom pédep. IloraTme o miockmx rpadax. Perrenme 3amau c
IIOMOIIBIO J€PEBHEB.

Jlormueckue coiosbl «U» u «UJIU». CBA3L MeXKIYy JIOTUYECKU-
MU COI03aMU ¥ ONEepanuAMU HaJ MHOKecTBaMu. VcmoJsib3oBaHUTE
JIOTUYECKUX COIO30B B ajreope.

Cayuailinblie COOBITUS KaK MHOYKECTBA 3JIEMEHTAPHBIX COOBLITUIM.
ITporuBomosio:KHBIEe CcOOBITHUsA. Omepanuu Hang coObITHAMI. Dop-
MyJia CJIOMKEeHUS BepOATHOCTell.

ITpaBuso yMHOXKEeHUS BEPOSATHOCTEH. YCJIOBHAA BEPOATHOCTD.
IlpencraBieHue caydaifHOTO SKCIIepMMeHTa B Bujne aepeBa. Hesa-
BUCHUMBIE COOBITHA.

9 Knacc

Komb6unaropHoe mpaBuio ymHOKeHUA. [lepecTaHOBKU U aKTO-
puajs. Yucao coueranuit u TpeyroabHuk Ilackanas. CBoiicTBa uu-
cea coueranuii. Bunom HwioToHa. Pelenue 3amau ¢ mcIosb3oBa-
HUEM KOMOWHATOPUKU.

Teomerpuueckasa BeposaTHOCTb. CaydaliHBIN BBIOOP TOUYKU U3
¢burypsl Ha IJIOCKOCTH, U3 OTPE3Ka, U3 OYTU OKPYKHOCTHU.

HUcnsiTanusa. Yecmex m Heymaua. Cepusa HCOBITAHUEA OO IIEPBOTO
ycuexa. Cepus ucnbiTanuii Bepaysiu. BeposarHocTu coObITHII B
cepuu wucubiTaHuN Bepmuyinau. CinyuaiiHblii BHIOOD M3 KOHEYHOTO
MHOXK€eCTBA.

Cnyuaiinad BeJIMYMHA M paclpelejieHHe BeposTHocre#. Ilpwu-
Mephl CcIy4YalHBIX BeJWUYUH. BaXHble paclpeneseHUs — UYUCJIO
HOOBITOK B CEePUU MCIILITAHUWI A0 MEePBOTO ycIexXa W YMCJIO yCIie-
XOB B cepuu HcCHObITaHuil BepHyaau (reomeTpuuyeckKoe v OMHOMU-
aJIbHOE paclipeiesieHnsd).

Marematuueckoe olKugaHUE CIAyYalHON BeJauYUHBI. Dusuue-
CKUU CMBICJI MaTeMaTUYECKOTO OXUAaHMA. lIpuMepbl MCHOIB30-
BaHUA MaTeMaTUUYECKOro oKmaaHusa. [lucmepcuss m cTaHZAPTHOE
OTKJIOHeHUe cJiydaiinoii BeamuuHbl. CBOMCTBA MaTeMaTHUUYECKOTO
OKUAAHUA U auciepcum. MareMaTndyeckoe OKHAAHUWE W JUCIIEP-
Cusf U3YUYEeHHBLIX paclupeneeHUN.

HepasencrBo UeObIimeBa. 3akoH 0OJBIINX UKces. MaTremaTruue-
CKUe OCHOBaHUS M3MEPEHUs BeposaTHocTeii. Posb u 3HaueHUe 3a-
KoHA OOJBIINX YMCEeJI B HayKe, B IPUPOAe W OOIIeCTBE, B TOM
YuCJie B COIMOJIOTUYECKUX OOCJIEOBAHUAX U B M3MEPEHUAX.
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MJIAHWPYEMBIE NPEAMETHBIE PE3VNITATblI OCBOEHWUA
NMPUMEPHON PABOYEN NPOrPAMMbI (MO FOAAM OBYYEHUA)

IIpenmeTHBIE pe3yabTaThI OCBOEHUA Kypca «BeposaTHOCTH U cTa-

TUCTUKA» Ha yIIIyOJEHHOM ypoBHe B 7—9 Kiyaccax xapaKTepusy-
IOTCA CJIeAYIOIIVMMUA yYMEHUIAMMU.

7

Knacc

Yurate mHGOPMAIMIO, MIPEICTABJIEHHYIO B Ta0iauIlax, HA Aua-
rpamMmax; IpeACTABJATEH JaHHbIE B BUIe TAOJUI[, CTDOUTH CTOJI-
O6ukoBbIe (cTOJIOUATHIE) M KPYrOBBIE AMArpaMMBI II0 MacCHUBaM
3HAUEHUN.

OnuceiBaTh M MHTEPIPETUPOBATH PeajbHbIe YKCJIOBLIE JaHHBIE,
mpeAcTaBJIeHHBIE B Tabimiax, Ha guarpaMMax, Ipadukrax.
Hcnonbp3oBaTh AJIsl OMMCAaHUS NaHHBIX CTATUCTUYECKVE Xapak-
TEePUCTUKU: cpeJHee apudmMeTnUecKoe, MeanaHa, HauboJbiiee 1
HauMeHblllee 3HAYEHUSA, pasMax, KBAPTUJIU.

Nwmers mpencraBiieHre O JIOTUYECKUX YTBEPIKIEHUSAX U BBICKA-
3BIBAHUSAX, YMETh CTPOUTH OTPUIAHUA, DOPMYIUPOBATH YCJIOB-
Hble YTBEDPXKAEHUS IPU PEelIeHWU 3aJad, B TOM YHCJEe U3 APY-
rux y4eOHBIX KypCOB, MMETHb IIPEJCTaBJeHUEe O TeopeMaX-CBOH-
CTBaxX M TeopeMax-IPU3HAKaX, 0 HEOOXOAUMBIX M JOCTATOUHBIX
YCIOBUAX, O METOJEe IOKA3aTeJIbCTBA OT IIPOTUBHOTIO.

Nmers mpezncraBieHre O CAyYaWHON HM3MEHUYMBOCTH Ha IIpHUMe-
pax pesyJIbTATOB M3MepeHuii, IeH, (GU3NYEeCKUX BeJUYHNH, aH-
TPOIIOMETPUYECKUX NAHHBIX; UMETh IIPEICTABJIEHNE O CTATUCTHU-
YeCcKON yCTOMYMBOCTU.

WUcnonp3oBaTh [OJisi OMMCAHUS JAHHBIX YACTOTHI BHAUYEHUH,
TPYyHIOUPOBATH AaHHBIE, CTPOUTH THCTOTPAMMBI T'DYIINPOBaH-
HBIX JaHHBIX.

Hcnonb3oBaTh rpadsl A pelleHUA 3aJad, UMETH IIPeJCTaBJie-
HUE O TepMUHAaX Teopuu rpadoB: BepllnHA, Pedpo, Ielb, MUKJ,
oyTh B rpade, MMeTh IIpeAcTaBieHHe 00 ob6xome rpada u o6
OPUMEHTUPOBAHHBIX rpadax.

Knacc

L OHepI/IpOBaTL IIOHATHUAMMN MHOMeCTBa, IIOJMHOMeCTBa; BBIIIOJI-

HATH ONlepaluy HajJ MHOKEeCTBaMu: O0heIuHeHNe, IIepeceueHune;
IIePeYnCIATh 3JIEMEHThl MHOMKECTB C MCIIOJIb30BaHUEM OpraHU-
30BaHHOTO Ilepebopa M KOMOMHATOPHOTO IIPaBMJja YMHOKEHU.
Haxonute BEPOATHOCTH CJIyYaWHBIX COOBITUH B CIIyYaHHBIX
ONBITaX, 3HAS BEPOATHOCTH JJIEMEHTAPHBIX COOBITHH, B TOM
YucJie B OIBITaX C PABHOBOSMOYKHBIMU SJIEMEHTAPHBIMU COOBI-
TUAMA, UMETh HOHATHE O CJIyUYalHOM BEIOOpE.

MATEMATUKA. 7—9 knaccsl 79



OnuchIBaTh AAaHHBIE C IIOMOIIBIO CPEIHUX 3HAUEHUI M Mep pac-
ceuBaHUA (gUcHepcuA U CTAHZAPTHOE OTKJIOHEHUEe). YMeThb
CTPOUTHh W MHTEPIPETUPOBATH AUATPAMMBI PACCEeMBAHUA, UMETh
IpeACcTaBJIeHNE O CBA3UW MEXKAY HaOJIOTaeMbIMU BEJIUUYNHAMU.
Hmers mpencTaBiieHre O JepeBe, O BepIIMHAX U pPEOpax mepesa,
WICIIOJIb30BAHUY JEPEBHEB IIPU PEIIeHWU 3aJad B TEOPUU BepPO-
ATHOCTEeH, B IPYyrux y4eOHBIX MaTeMaTHUUYECKUX Kypcax W 3amau
u3 IPYyrux y4ueOHBIX IIPeaMeTOB.

OmepupoBaTh HOHATHEM COOBITHSA KaK MHOKECTBA 3JIeMeHTap-
HBIX COOBITUM CJIYYAHHOTO OIBITA, BBIMOJHATH OIepalluu HaL
COOBITUAMU, WHCIOJIb30BATH MPU PEIIeHWM 3aady AUarpaMMbl
ditnepa, YUCIOBYIO MPAMYIO, IPUMEHATH (GQOPMYJIY CJIOKEHUS
BEPOATHOCTE.

ITonbzoBaThCA MPaBUJIOM YMHOMKEHUS BEPOATHOCTEI, MCIIOJIb30-
BaTh AEPEBO AJA MPEACTABJICHUA CAYUYallHOTO OIBITA IIPU pelie-
HuU 3amad. OnepupoBaTh IMOHATHEM HE3aBUCHUMOCTU COOBITHIA.

Knacc

® Jlosp30BaThCH ROM6I/IHaTOpHI:IM IIpaBUJIOM YMHOMKEHUA, HaAXO0-

IUTH YKUCJO IIePEeCTAHOBOK, YHCJIO COUYETAHUM, IT0Jb30BATBHCH
TpeyroabuuKoMm Ilackaasa mpu pellleHuN 3aJad, B TOM UHCJIe Ha
BBIUUCJIEHNE BEPOSATHOCTEN COOBITUIA.

HUcnosnb3oBaTh IOHATHE T'e€OMETPUUYECKON BEPOATHOCTH, HAXO-
IUTH BEPOATHOCTU COOBITHII B OIBITAX, CBA3AHHBLIX CO CJIydaii-
HBIM BBIOOPOM TOUYEK M3 IIJIOCKON (QUTYypBI, OTPEe3Ka, MAJIUHBI
OKPYKHOCTH.

HaxonuTk BepoATHOCTU COOBITHII B OIIBITAX, CBSBAHHBIX C HC-
OBITAHUAMHU [0 JOCTMKEHUS IIEePBOTO yCIIieXa, B CePUAX UCIIBI-
TaHul Bepuyiawn.

VMmeTh mpenacTaBieHMre O CAyYaWHBIX BeJIMYMHAX U OIO3HABATD
caydyaliHble BEeJWYUHBI B SBJIEHUAX OKPY:KAIOIIeT0 MHpAa, OIle-
pUpOBATH IOHATHEM <«paclpeiejeHle BEPOSTHOCTEH». YMeTb
CTPOUTH pAaCHpPeeJeHNsa BePOATHOCTEN B3HAUEHUN CAYUaNHBIX
BEJIMUNH B M3YYEHHBIX OIILITAX.

HaxonuTh MaTeMaTumuecKoe OXUIAAHWE U OUCHEPCUI0 Caydaii-
HOUM BeJIMUMHBI 110 pacIpelesIeHNI0, IPUMEHATH YMCJIOBBIE Xa-
PaAKTepUCTUKU H3YUEHHBIX pacIlpefejiIeHuil Ipu pelleHuu 3a-
rad.

VMmeTh mpenacTraBiaeHMe O 3aKOHE CIYUYAMHBIX UYMCEJ KakK O IIPO-
SABJIEHUN 3aKOHOMEPHOCTU B CJAYyYaWHON M3MEHUUBOCTH, TOHU-
MaTh MaTeMaTudeckoe o0OCHOBaHME OJM30CTH UAaCTOTHI M BepO-
ATHOCTU coObITUA. IMeTh mpencTaBjeHHE O POJIM 3aKOHA 0O0JIb-
IIUX YHCceJ B MPUPOJEe W OOIlecTBe.
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