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MNOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «MATEMATUKA»

PaGouas mporpamma mno wmareMaTuke I oOydaroluxcss 5—9 KJ1accoB
pa3pabotana Ha ocHoBe dDenepajbHOTO TOCYyJapPCTBEHHOIO OOpa30BaATEIBHOIO
cTaHJgapTa OCHOBHOro oOmiero oOpa3oBaHUsI € Y4YETOM U COBPEMEHHBIX
MUPOBBIX TpPEOOBAHUMN, NPEABABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHUIO, U
TpaJuLIMii POCCHUUCKOro oOOpa3oBaHUs, KOTOpPbIE OOECHEYUBAIOT OBJIAJICHUE
KJIFOUEBBIMHA KOMOETEHIUSIMH, COCTABJISIOIIMMHA OCHOBY Ui HEOPEPBIBHOIO
o0pa3oBaHUsT U CaMOpPa3BUTHUs, a TaKXKe I1IEJIOCTHOCTh OOIIEKYJIbTYPHOTO,
JIMYHOCTHOTO ¢ MO3HABATEIBHOIO pa3BUTHsA oOOyyarmmxcsi. B pabdoueit
oporpaMMe  yuTeHbl uAaen W nojiokeHuss  KoHumenuwmum — pa3BUTHA
MaTeMaTudeckoro oopaszoBanusi B Poccuiickoit denepanuu. B snoxy nudponoit
TpaHchopMalui BceX c(ep YeTOBEUECKON AesATEIbHOCTH HEBO3MOXKHO CTaTh
oO0pa3oBaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0e3 ©0a30BOM MaTeMaTH4eCcKOU
MNOArOTOBKH. Y’K€ B IIKOJI€ MAaTEMaTHUKA CIIY’>KUT OINOPHBIM HOPEAMETOM IS
U3YYE€HHUSI CMEXKHBIX JJUCUMIUINH, a MOCJIE€ IIKOJIbl peaJbHONU HEOOXOAUMOCTBIO
CTAaHOBUTCS HENPEPBIBHOE OOpa3zO0BaHUE, YTO TPEOyeT MOJHOLICHHOW 0a30BOM
oO1ieo0pa3oBaTeIbHOM MNOATOTOBKHW, B TOM 4YHMCJIE€ M MaTeMaTHYECKON. DTo
0OyCJIOBJICHO TE€M, YTO B HAIllM JHU PACTET YMUCIIO Npodeccuil, CBA3aHHBIX C
HETMOCPEACTBEHHBIM MPHMEHEHHEM MaTe€éMaTHKU: U B cdepe IKOHOMHUKH, U B
Ou3Hece, U B TEXHOJIOTMYECKUX OOJACTSIX, U Jla)K€ B I'yMaHUTapHBIX cdepax.
Takum oOpazom, Kpyr HIKOJBbHUKOB, UI KOTOPBIX MaTeéMaTHUKa MOJKET CTaTh
3HAYUMBbIM

OpeIMETOM, PACIINPSAETCH.

IlpakTUyeckass TIOJIE3HOCTh MaTeMaTHUKW OOYCJIOBJIEHAa TeM, 4To e
OpEIMETOM  SIBJISIIOTCA  (PyHAAMEHTaJIbHbIE  CTPYKTYpbl  HalIero Mupa:
OPOCTPAHCTBEHHbIE (POPMBI M KOJIUYECTBEHHBIE OTHOIIEHHUS OT MPOCTEHUIIUX,
YCBaMBAa€MbIX B HEMNOCPEACTBEHHOM OIIBITE, OO0 JOCTAaTOYHO CJOXHBIX,
HEOOXOAUMBIX Ul Pa3BUTHUS HAYYHBIX U ONPUKIAIHBIX UAEU. be3 KOHKpETHBIX
MAaTE€MaTUYECKUX 3HAaHUMW 3aTPYyJHEHO MOHUMAaHWUE IPUHIUIIOB YCTPOWCTBA H
HUCIIOJIb30BAHUS COBPEMEHHOU TEXHUKH, BOCIPUSATHE UM HHTEpIpeTaus
pa3HOOOpa3HOM COIMATBHOM, YKOHOMHYECKOM, MOJUTHYECKOW WH(OpManuu,
Maod(@eKTUBHA TIOBCEIHEBHAs IIpaKTUYecKas JAesITeabHOCTh. Kaxaomy
YEJIOBEKY B CBOEM JKM3HHM HOPUXOAUTCS BBINOJHSITH PACYETBI U COCTABIISATh
aJITOPUTMBI, HAXOJAUTh W TIPUMEHATH (QOPMYJIbI, BJIAJICTh MNPAKTHUCCKUMU
npuéMamMmu reoMeTpUUYECKUX HU3MEPEHUN M MOCTPOEHUM, YUTaTh HWH(pOpMaILUIo,
MpEJCTAaBJIICHHYIO B BHJIE TaOJUl], AUarpaMm M rpadUKOB, XUTh B YCJIOBUSX
HEONPEACIEHHOCTU M IIOHUMAaThb BEPOSITHOCTHBIM XapakKTep CIy4auHBIX
COOBITH.

OpHoBpeMEeHHO C pacmupeHueM cdhep TMNPUMEHEHHUs] MaTeMaTUKU B
COBPEMEHHOM OO0IlIecTBE BCE 0Oo0Jiee BaXKHBIM CTAHOBUTCS MaTe€MaTHYECKUU
CTWUJIb MBIIUJICHUS], MPOSBISIOIIUNCA B ONPEAETIEHHBIX YMCTBEHHBIX

2



HaBbIkax. B nponecce n3ydyeHuss MaTeMaTHKU B apceHall IPUEMOB U METOJIOB
MBIIIIJICHUSI YEJIOBEKAa €CTECTBEHHBIM 0OO0pa3oM BKJIIIOYAIOTCS HHAYKIHUS U
eIyKIHsl, 0O0O0IIeHUEe U KOHKPETU3alus, aHaJIu3 U CUHTE3, Kiaccu(uKaiums
U CUCTEMATHU3ALIUA, adbcTparupoBaHue U aHaJIOTHsl. OOBEKTHI
MaTeMaTU4YeCKUX  YMO3aKIIOUCHUH, npaBujia  UX  KOHCTPYHUPOBAHUS
PacKphIBAIOT MEXaHHU3M JIOTUYECKUX MOCTPOECHHUI, CIMOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (GHopMyJIMpoBaTh, OOOCHOBBIBATH MW JOKa3bIBAaTh CYXIEHHUS, TEM
caMbIM Pa3BHBAIOT JIOTUYECKOE MblIlIUIeHHue. Benynias pojib OpUHAIICKUT
MaTeMaTUKEe U B POPMUPOBAHUU AJITOPUTMHUUYECKON KOMITIOHEHTHI MBIIIJICHUS
U BOCIIUTAaHUHM YMEHUMU JelcTBOBaTH IO 3aJaHHBIM  aJIropuTMam,
COBEPIICHCTBOBATh W3BECTHBIE M KOHCTPYHUpPOBaTh HOBBIE. B mporecce
pelieHust 3aJady — OCHOBOM y4eOHOU JesTeIbHOCTH Ha YpPOKax MaTeMaTUKU
— pa3BUBAIOTCS TaK)KE€ TBOPUECKAs UIIPUKIIaAHAsI CTOPOHBI MBIILJICHUS.

OOyuyeHue wmareMaTuke Ja€T BO3MOXXHOCTh pPa3BUBATh Yy OOYyYaroIMUXCs
TOYHYIO, PpalHOHAJIbHYIO ¥ HWHPOPMATUBHYIO pe€Yb, YMEHHE OTOHpaTh
HauOoJiee MOJAXOMAIINE SI3bIKOBbIE, CUMBOJHWYECKHE, I'padHUUECKHE CpeAcTBa
JJTSI BRIPAYKEHUSI CY>KACHUN U HATrJISITHOTO UX ITPEICTABIICHUS.

HeoO6xoauMbIM KOMITOHEHTOM OOIIEeN KYJIBTYpPbl B COBPEMEHHOM TOJIKOBAHUU
SIBJISIETCST  OO0Iee 3HAKOMCTBO C METOJAAaMH IIO3HAHHUS JCHCTBUTECIBbHOCTH,
MpEeJICTAaBIICHUE O MpEeIAMETe W METOoJaxX MaTEeMaTHUKH, UX OTIUYUN OT METOJIOB
JIPYTUX €CTECTBEHHBIX M I'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX MPHUMEHEHUs
MaTEMaTUKH MJIs1 PEIICHUs] HAYYHBIX M TPUKIAAHBIX 3a7ad. Takum oOpazom,
MaTeMaTHdecKkoe oOpa3oBaHME BHOCHUT CBOM BKJIaJl B (opMupoBaHUE OOLICH
KyJIbTYpPbI YEIOBEKA.

N3yuenne mMaTreMaTHKH TaK)XXE€ CHOCOOCTBYET 3CTETHUYECKOMY BOCHUTAHUIO
YeJIOBEKa, MIOHMMAHUIO KpacoThl U U3SIIIECTBA MaTEMaTUYECKUX PACCYKIACHUM,
BOCHPUSITHIO T€OMETPUUECKUX (POPM, YCBOSCHUIO UJIEU CUMMETPHUU.



HEJIM 1 OCOBEHHOCTHU U3YUYEHNWA YUYEBHOI'O TIPEJJMETA
«MATEMATUKAY. 5-9 KIIACCEHI

HpI/IOpI/ITCTHbIMI/I oejiIsiMu O6yIICHI/I}I MareMaTuke B 5—9 kiaccax sSIBJISIFOTCS:

—dopMHUpOBaHUE I[EHTPAJIBHBIX MAaTEMAaTHUYCCKHUX MNOHITUH  (YUCIIO,
BCJIWYMHA, TeOMeTpuUecKas ¢Qurypa, nepeMeHHas, BEPOSTHOCTb, (QYHKIIHS),
obecrieunBarONIuX MPEEMCTBEHHOCTh U TIEPCIICKTUBHOCTh MaTEMaTHYECKOTO
oOpa3zoBaHHusI OO0YYaIOIIUXCS;

— NOJABEACHUE OOYyYaromuXCsi Ha JOCTYIIHOM MJisi HHUX YPOBHE K
OCO3HAHUIO B3aWUMOCBSI3M MAaTEMAaTHUKH M OKPYXKAIOIIETO MHpPA, NOHWUMAaHUE
MaTEMaTUKU KaK 4acTH OOLIEH KyJIbTyphbl UYEJIIOBEUECTBA;

— pa3BUTHE  HWHTCIJICKTYAJIbHBIX ©W  TBOPYECKHX  CIIOCOOHOCTEH
oOyJarommuxcs, I03HaABaTEJIbHOW AaKTHUBHOCTH, WCCJIEI0BATEIIbCKUX YMEHUMH,
KPUTUYHOCTHU MBIIIIJICHUSI, UTHTEPECAa K U3YyYEHUIO MaTEMaTUKU;

—popmupoBanre QYHKITMOHAILHONW MaTEeMaTHIYESCKON TPAMOTHOCTH: YMECHUS
pacrio3HaBaTh  IMPOSIBJICHUSI  MAaT€MATUYECKHUX  MOHSTUU, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX )KU3HCHHBIX CUTYAlUSIX U OPU U3YUYECHUU OPYTUX
y4eOHBIX TIPEJIMETOB, IIPOSIBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
dopmynupoBaTh HMX Ha S3bIKE MaTEeMaTHKH MW CO3/JaBaTh MaTeMaTUYECKHE
MOJICIM, TIPUMEHSITh OCBOCHHBIM MaTeMaTUUYECKUU arnmapar Jis pelieHUus
NPAaKTUKO-OPUEHTUPOBAHHBIX  3a4ay, MHTEPIPETAPOBATH U  OLIEHUBATh
NOJIy4YCHHbIC PE3yJIbTaThlI.

OCHOBHBIC JIUHUHN COJIepKaHUs Kypca MaTeMaTHKu B 5—9 kiaccax: «Uucna u
BBIUHMCIICHUS», «Anredopa» («Ajirebpandeckrue BBIpAXKEHUS», «YPaBHEHUS U
HEpaBEHCTBa»), «DyHkuHN», «l'eomerpus» («I'eomerpuueckue QGurypsl U ux
cBoiicTBa», «lM3MepeHne TreoMEeTpUYEeCKUX BEJIUYUH»), «BepodaTHocTh U
craTucTUKa». JlaHHbIE JHUHUM pa3BUBAIOTCS IMapajuIeJIbHO, KaxKjaas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYyTroH, a
BTECHOM KOHTAKTE U B3auMoJiericTBUU. Kpome 3Toro, ux o0beauHsIeT JoTuYecKast
COCTaBJISIIONIAsI, TPAJUIIMOHHO TIPUCYIass MaTeMaTHKE M IIPOHU3BIBAIOIIAsl BCE
MaTeMaTU4YeCKHuEe KYypChl M cojepkartenbHble JUHUU. ChopMyITHpoBaHHOE B
denepanbHOM TOCYIapPCTBEHHOM O(pA30BATEILHOM CTaHapTE€ OCHOBHOT'O OOIIIETO
oOpa3oBaHUsi TpeOOBaHUE «YMETh OIIEPUPOBATH MOHSITUSMHU: OIPEJCICHUE,
aKcuoMa, TeopeMa, J10Ka3aTelIbCTBO; YMEHHUE PACO3HABATh UCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUSI, IPUBOJIUTH NPUMEPHI U KOHTPOPUMEPHI, CTPOUTH BHICKA3bIBAHUS
U OTPHUIIAHUMST BBICKA3bIBAHUM)» OTHOCHUTCS KO BCEM Kypcam, a (hopMHUpOBaHHE
JIOTUYECKUX YMEHHUU pacrpenessieTcss Mo BceM rojgaM OOy4YeHUsI Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi. Cozeprkanrne oOpa3zoBaHUsi, COOTBETCTBYIOIIIEE
NpeaAMETHBIM pe3yJibTaTaM OCBOCHHSI padoueidl mporpamMMmbl, pacnpeneiéHHbIM
no rogaM oOOyYeHHs, CTPYKTYPUPOBAHO TaKHM o0Opa3oM, 4TOObI KO BCEM
OCHOBHBIM, MOPUHIHUOHAIBLHBIM  BOMpocamM  oOydarommecs  oOpamiainchk
HEOJHOKpPATHO, 4YTOOBI OBJIAJICHUE MATEMATHUYECKHMU MOHSATHSIMU W HaBBIKAMU
OCYIIIECTBIISUIOCH ~ TMOCJEIOBATEIIbHO UM  ITIOCTyHaTeJIbHO, C COOJIOJCHUEM
NPUHIIMIIA TPEEeMCTBEHHOCTH, a HOBBbIE€ 3HAHHUS BKJIIOYAJIUCh B OOLIYIO CUCTEMY
MaTEeMaTUYECKUX MNPEACTABICHUN OOYyYaroIIuXCs, paciuupsisi U yriayossisi eé,
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O6p83yﬂ IIPpOYHbBIC MHOXCCTBCHHBIC CBsI3U.

MECTO YYEBHOI'O ITPEAMETA «MATEMATHKA» B YYEBHOM IIVIAHE

B cootrBerctBUM ¢ dDemepasibHBIM TOCYJapCTBEHHBIM 0O0Opa30BaTEeIbHBIM
CTaHJAPTOM OCHOBHOT'O OOmIero oOpa3oBaHHUs  MaTeMaTHKa  SBJISIETCS
00s13aTebHBIM IIPEAMETOM Ha JAaHHOM YpoOBHe oOpaszoBaHusa. B 5—9 knaccax
y4yeOHbIll npeaMer «MaremMaTuka» TpPagUuLHOHHO H3y4daeTcsi B paMKax
CIEIYIOINX YI9eOHBIX KypCOB: B 5—6 ki1accax — kypca «Martematuka», B 7—9
KJjlaccaX — KypcoB «Aurebpa» (BKJIIO4Yasi 3JIEMEHTbl CTAaTUCTUKU U TEOPHUU
BeposaATHOcTer) u «l'eomerpusp». Hacrosimieit nporpamMmMoll  BBOJUTCS
CaMOCTOSITEJIbHBIN Y4eOHBIN Kypc «BeposTHOCTh U CTaTUCTHUKA.

Hacrosmeid nporpaMMoil OmpeycMaTpUBAETCsl BbIAECJICHUE B y4E€OHOM MJIaHE
Ha U3y4YeHHUE MaTeMaTUKH B 5—O6 kiraccax 5 ydeOHBIX 4aCOB B HEJIEIIIO B TCUCHUE
KaXKJI0TO rojia o0y4deHus, B /—9 kiaccax 6 ydeOHbIX 4acOB B HEAEJIIO B TEUCHUE
KaXJI0T0 rojia o0y4yeHusi, Bcero 952 yyeOHbIX 4aca.

TemaTtuyeckoe MJIAHUPOBAHUE  YYEOHBIX KYpPCOB UM  PEKOMEHIYyEMOE
pacopenesieHue y4eOHOro BpEeMEHH JJIsi MU3YUYEHHUsI OTJCJbHBIX  TEM,
MPEUIOKEHHBIC B HACTOSIIEH MporpaMMe, HaJI0 pacCMaTpPUBaTh Kak IPUMEPHBIC
OPHUEHTHUPHI B IIOMOIIb COCTABUTEIIO aBTOPCKOI padouell mporpamMmsbl U NPEKIE
BCEr0 Yy4YHUTEI0. ABTOp padoyueil ImporpaMmbl BHOpaBE YBEJIUYUTH WU
YMEHBIUIUTh MPEIJIOKEHHOE UHCIIO YUEOHBIX YaCOB HA TEMY, YTOObI yIIIyOUTHCS
B TeMaTUKYy, O0jiee 3aMHTEPECOBABIIYIO YYEHHUKOB, WJIM HAIPABUTh YCHJIMs Ha
peoI0JIEHUE 3aTpyAHEHUM. JlomycTHMO Tak»Xe JIOKaJIbHOE IepepacipeesIeHue
1 TIepEeCcTaHOBKA DJIIEMEHTOB COACP KaHUsI BHYTPH JaHHOTO kiacca. KomnaecTBo
MMPOBEPOUYHBIX padOT (TEMATHUYECKHUU M UTOTOBBIN KOHTPOJIb KauyeCTBa YCBOCHUS
y4eOHOro Marepuana) U UX TUN (CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE pPaOOTHI,
TECThI) OCTAIOTCS Ha yYCMOTpPEHHE yuuTens. Takke y4uTellb BOpPaBe YBEIUYUTH
WU YMEHBIINUTh YUCJIO yUEOHBIX 4acOB, OTBEAEHHBIX B paboueil mporpamMme Ha
00001ICeHHE, HNOBTOpPEHUE, CHUCTEMAaTHU3aI IO 3HAHUU OOy4YaroIuxcsi.
EnuHcTBEHHBIM, HO NOPUHUOMUNHAIBHO BaXHBIM  KpPUTEPHUEM,  SIBIISIETCS
JTOCTH>KEHHUE PEe3yIbTaTOB OOYUYEHMSI, YKa3aHHBIX B HACTOSIIIEH MporpamMme.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEJIMETA
«MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

OcBoeHmne y4deOHOTO TIpeaMeTa «MaremaTuka» MHOJDKHO OOEeCIeYnBaTh
JIOCTH)KEHHE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs CIEIYIOIIHX

JIMYHOCTHBIX, METAOPEAMETHBIX U NPEAMETHBIX 00pa30BaATEIbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3VYJIbTATHI

JImaHOCTHBIE pe3yJbTaThl OCBOCHUS NOPOrpaMMbl YUYEOHOTO TIpeaMeTa
«MaremaTuka» XapakTEepU3YIOTCS:

HanHOTquCKOG BOCIIMTAHHUC:

OpPOSIBIEHUEM HMHTEpeca K MNPONUIOMY M HACTOSIEMY POCCHUHMCKOU
MaT€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUUCKUX
MaTEMaTUKOB U POCCHUMCKON MAaTE€MaTHYECKOUW IIKOJIbI, K HC MOJIb30BAHUIO
ATUX JOCTHKEHUH B JIPYIrUX HayKax U NPUKIIAIHBIX chepax.

['paxnanckoe ¥ JyXOBHO-HPABCTBEHHOE BOCIUTaHUE:

TOTOBHOCTBIO K BBIMIOJHEHHUIO OOSI3aHHOCTEH TpakJaHUHA U peain3aluu €ro
npaB, TMPEJACTABICHUEM O MaTeMaTUYE€CKUX OCHOBaX (PYHKIHMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJIEHHH, TMpoHEeayp TpaXJaHCKOro oOIecTBa
(BBIOOPBI, OTIPOCHI U MP.); TOTOBHOCTHIO K OOCYXXACHUIO 3TUYECKHUX ITPOOJIEeM,
CBSI3aHHBIX C NPAKTHYECKHUM IIPUMEHEHHUEM JOCTHXKEHHUUW HayKH, OCO3HAHUEM
Ba)KHOCTH MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B AESATECIbHOCTH YUYEHOTO.

TpynoBoe Bocniuranue:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YaCTHUE€ B PEUICHUU MPAKTHYECKUX 3a/ad
MaTE€MaTUYECKONW HAMNPABJIICHHOCTH, OCO3HAHUEM BAXKHOCTU MaTEMAaTHYECKOTO
oOpa3oBaHUsl HAa MPOTSHKEHUU BCEHM KU3HU JIJIsl yCHEeITHOW nmpodeCCHUOHaTIBLHON
JIEATECIBHOCTH U PA3BUTUEM HEOOXO/MMBIX YMEHUN;, OCO3HAHHBIM BBLIOOPOM U
MMOCTPOCHHUEM HWHAWBHUIYAJILHOW TpaeKTOpUHU OOpa3oBaHUSI U >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETUYECKOE BOCIIUTAHMUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY W  3CTETHYECKOMY BOCHPHUSTUIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajia4, PEIICHUM, pacCy>KASHUN;, YyMEHUIO BUJICTH
MaTeMaTUYECKHE 3aKOHOMEPHOCTHU B HUCKYCCTBE.



H@HHOCTI/I HAYYHOTI'O ITIO3HAHUS:

OpHUEHTALlMEN B JEIATCJIBHOCTU Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX
MPECTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKa, NPUPOIbI
U 00I11IeCTBa, MOHUMaHHUEM MaTeMaTHYECKOM HayKH KaK c(pepbl 4eJI0BEeYEeCKOM
AESITCIIBHOCTH, OTAanoB €€ pa3BUTUS U 3HAYUMOCTH JUIA Pa3BUTHUA
OUBUJIN3ALIMHU; OBJIAJICHUEM SA3BIKOM MAaTEMAaTUKM W  MaTE€MaTU4YECKOU
KyJBTYPOM KakK CpEeACTBOM IIO3HAHHUSA MHUpPA; OBJIAJAECHHUEM IIPOCTECHINNMU
HaBbIKAMH UCCIEA0BATEIIbCKON NESITEIIBHOCTH.

duznueckoe BocnuTanue, HOPMHUPOBAHKUE KYIBTYPHI 3I0POBbS M AMOIMOHAIBHOTO
0JIaronoTy4us:

TOTOBHOCTBIO TPUMEHSITh MaTE€MaTHUYECKHE 3HAHUS B HMHTEpPEcax CBOETO
3IOPOBBSI, BEJCHUS 3A0pPOBOTO oOOpa3za >KU3HU (340pOBOE  IIMTaHUE,
cOaJlaHCUPOBAHHBIM PEXUM 3aHITAU U OTAbIXa, peryJisipHas ¢u3ndeckas
aKTUBHOCTH); C(hOPMHUPOBAHHOCTBIO HaBbIKa pediIeKCUU, TTPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOI'O K€ IpaBa JAPYyroro 4ejloBeKa.

DKOJIOTHUECKOE BOCIMTAHHE:

OpHEHTAalUel Ha IPUMEHECHUE MAaTEMAaTUYECKUX 3HAHUM U1 pelICHUs 3a1a4
B 00JIaCTM COXPAaHHOCTH OKpY>Karollleil Cpelbl, IJIaHUPOBAHUSI IMOCTYHNKOB U
OLIEHKH HUX BO3MOYKHBIX IOCJIEACTBUU IJIsI OKPY>KAIOIIEN Cpeabl; OCO3HAHUEM
rJ100aJIbHOTO XapakTepa dKOJOTHYECKHUX NPOOJIeEM U NyTEH UX pEILIEHUS.

JIM4HOCTHBIE PCE3YJIbTATEI, 06€CHC‘1HB3IOH_[I/IC aJarTanuro 06yqa10meroc;1 K U3MCHAIOIIINMCS
YCIOBHAM COI_[I/IaJIBHOI‘/JI u HpHpOIIHOfI CpCAbI:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOIPEAECIEHHOCTH, MMOBBIILIECHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTHU YE€pe3 MNPAKTHUYECKYIO JESITEIbHOCTb, B TOM
YyuCJIe YMEHHUE YUYUThCS Yy JApPYyrux JroAei, npuodperatb B COBMECTHOM
JIeSITEJIbHOCTU HOBBIC 3HAHMS, HABBIKM U KOMIETEHIIUU U3 OIbITAa APYTHUX;

HEOOXOAMMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHCJIIE
dopmynupoBaTh HUAEHU, MOHSATHS, THIIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM
4YHCJIE paHEee HE HM3BECTHBIX, OCO3HaBaTh AE€(PUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, TNIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMIO, BOCIPUHUMATh
CTPECCOBYIO CUTYaIllUIO KaK BBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATH
OpUHHUMAaEMbIE€ PEUIEHUs U JAeUCTBUA, POPMYJIHMPOBATh U OLIEHUBATh PUCKHU U
HOCIECTBUSI, (POPMUPOBATH OIIBIT.



METAIIPEJIMETHBIE PE3VJIbTATBI

MertanpeaqMeTHbie Ppe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl  y4eOHOTO TIpeaMeTa
«MaremaTuka» XapaKTEePU3YIOTCSA OBJIAJICHUEM VHUBEPCAIbHLIMU
NO3HA6AMEIbHBIMU oeticmeusmu, VHUBEPCANbHIMU KOMMYHUKAMUGHBIMU
OelticmeusMU U YHUBEPCATIbHLIMU PeSYIAMUGHBIMU OelUCMEUSMU.

1) Yuusepcanonuvle noznasamenwvHuwvle Oelicmsusi obecneyusarom @Gopmuposarue
0a306bIX KOSHUMUBHBIX NPOYECCO8 00YyHaouuxcs (oceoenue Mmemooos NO3ZHAHUS
OKpYAHCAIOUe20 MUpA, NpUMeHeHuUe J102UUecKUx, UCCie008amenbCKux onepayull, yMeHull
pabomambs ¢ uHgopmayueti).

ba3oBrie mornueckue neicTBUA:

— BBISBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTeMaTHYECKHUX

OOBEKTOB, TIOHSITHM, OTHOIIEHUN MEXAY IMOHATHUSIMHU;, Q(OPMYITIUPOBATH
oTIpeICICHUS HNOHSITUH; yCTaHaBJIUBATh CYILIECTBCHHBIN MMpU3HAK
KJIacCU(UKAILIMM, OCHOBAaHHUS JJis1 OO0OOLIeHHWsT W CpaBHEHUS, KpPUTEPUU
HPOBOJUMOIO aHAJIN3A;

— BOCHOpUHHMATh, (GOpPMyIHpOBaTH W  OpeoOpa3oOBBIBATh  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIIbHBIC, EAUNHUYHBIC, YaCTHBIC U OOIIHNE; YCIIOBHBIE;

—  BBISIBJISITH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMOCBSI3H u
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSAX U YTBEPIKICHUSX;
npeajiaraTb KpUTEPUHU JJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUYU;

— JeJaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JE€AYyKTHUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUI 110 aHAJIOT1H;

— pa3bupaTh AOKa3aTeIbCTBA MaTeMaTUYECKHUX YTBEPXKJICHUU (MpsSIMbIE U OT
IIPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEJIBLHO  HECIOXXHBIE  JOKa3aTeJIbCTBa
MaTeMaTUYeCKUX (PakToB, BbICTpaWBaTh apryMEHTALUIO, NIPUBOAUTH HPUMEPHI U
KOHTPOPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

— BbBIOMpaTh cMoco0 perreHust y4deOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapUaHTOB  pElIeHUsi, BbIOUpaTh HauboJiee MNOAXOAAIIMH ¢  yd€Tom
CaMOCTOSITETBHO BBIACICHHBIX KPUTEPUECB).

ba3oBbie HccaenoBaTeNbLCKUE ACHCTBHS:

— HCMOJIb30BaTh BOIIPOCHI KAaK MCCJIEIOBATEIbCKUNA HMHCTPYMEHT NO3HaHMUS;
(GopmynupoBaTh  BOIPOCHI, (PUKCUPYIOLUIUE HOPOTHUBOpPE YHUE, MNpolJemy,
CaMOCTOSITEJIPHO yCTaHaBJIMBaTh HMCKOMOE M JaHHOe, (pOopMHpOBATh T'HIOTE3Y,
apryMeHTHPOBaTh CBOIO MO3UIUIO, MHEHHUE;

— [OpPOBOJAUTH MO CAMOCTOSATEJIBLHO COCTaBJICHHOMY IUJIaHY HECJIOKHBIHI
DKCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAaHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 00OBEKTa, 3aBUCUMOCTEN OOBEKTOB MEXIAY COOOM;

— CaMOCTOSITEIbHO (POPMYJIUPOBATH OOOOIIEHUSI U BBIBOJABI IO pe3yjbTaTaM
MPOBEJIEHHOTO  HAOJIOJAEHUSI, MCCIEeIOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yJIbTAaTOB, BEIBOJIOB U O0OOIIECHUI;

— OPOTrHO3MPOBATH BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakKKe BBIABUTATh
MPEANOJI0KEHHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.



Pabora ¢ nndopmarmeii:

— BBIABJISIT HEAOCTATOYHOCTh M M30BITOYHOCTH HHGpOpMALMHU, IaHHBIX,
HEOOXOIUMBIX JJIsl pEIIeHUs 3a/1a4u;

— BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPHPETUPOBATH
MH(OPMAaILUIO Pa3JIMYHbIX BUJOB U (POPM IpE/ICTABICHUS;

— BBIOMpaTh (opMy OpeicTaBICHHUs HWHPOpPMAIIMH U WUJIIOCTPUPOBATH
pelmaeMble  3ajJa4d  CXeMaMH, JAuarpaMmaMy, HHOM rpadukol U HuX
KOMOMWHAITHUSIMU;

— OILIGHUBATh HAAE&KHOCTH, HH@OpPMAIIMM II0 KPUTEPUSAM, MNPEII0KEHHBIM
yuuTeJIeM Uik cHOPMYIUPOBAHHBIM CAaMOCTOSITEIILHO.

2) Vuusepcanvhvie KoMMyHukamueHuwle oelicmaus obecneuusarom
cHOPpMUPOBAHHOCTL COYUATILHBIX HABLIKOG 00YUAIOUUXCS.

OOmrenue:

— BOCHpPHUHUMATh U (OPMYJIUPOBATH CY>KJAEHHUSI B COOTBETCTBUU C YCJIOBUSIMU
U LEeIsIMU OOIIEHUsI; SICHO, TOYHO, TPaMOTHO BbIpa)kaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, JlaBaTh MOSICHEHHUS 110 XOJYy PELICHHUs 3aJauH,
KOMMEHTHPOBATh NOJIyYE€HHBIN pe3yJibTarT;

— B XOJIe 0OCY>XJE€HUs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCY’K/1ae€MOIl TEMBI,
npoOseMbl, perraeMoi 3a/laud, BBICKA3bIBATh HWJI€HU, HAallEJICHHbIE HA IOMCK
pEUIECHUsI; COIIOCTAaBJATh CBOU CYXJIEHUS C CYXICHUSIMHU JIPYTHX yUYaCTHUKOB
nuajiora, oOOHapy»>kMBaTh pa3jINYUe U CXOJCTBO MO3ULUI; B KOPPEKTHOU hopme
(popmynupoBaThk pa3zHoOrjiacus, CBOU BO3PaAKECHUS;

— TIIPEACTABJBITH PE3yJIbTATHI PELICHUS 3a/la4u, IKCIIEPUMEHTA, UCCIEI0OBAHMS,
IIPOEKTAa; CaMOCTOSITEJIbHO BbIOMpaTh (opmaT BBICTYIUJIEHUS C Y4YETOM 3ajad
OpPE3EHTAllM U OCOOEHHOCTEN ay IMTOPHUH.

CoTpyIHUYECTBO:

— IIOHUMATh u HCIOJIb30BaTh NpEUMYIIECTBA KOMaHOHOM u
WUHOUBUYAJTIBbHOW paOOTHhI MPU PEHICHUHN yY€OHBIX MaTeMaTUYEeCKUX 3ajiay;

— TIPUHUMATH 1I€JIb COBMECTHOM JICSTCIBHOCTH, TJIAHUPOBATH OPTaHU3AITHUIO
COBMECTHOM paboThl, pacnpencisiTb BUJIbI padOT, JOroBapuBaThCs, OOCYKJIaTh
MPOIECC U pe3ysabTaT paboThl; 0000MmaTh MHEHHUS HECKOJIBKUX JTIFOJICH;

— y4dacTBOBaTh B TIpynmnoBbiXx ¢dopmax padbotel (0OcyxkjaeHus, oOMeH
MHEHUSIMU, MO3TOBBIC INTYPMBI HW [p.); BBIMOJHATH, CBOK YacTbh pabOThl U
KOOPAUMHUPOBATHh CBOU JICWCTBUSI C JIPYTUMHU HYJICHAMH KOMAaH]IbI, OIICHHUBAaTh
KQ4eCTBO CBOCTO BKJIaJa B OOMIHU MPOMYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
Yy4aCTHHUKaMH B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pezynamuenvle Oeticmeus  obecneuusarom @opmuposarue
CMbICIIOBBLX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3zanus:

— CaMOCTOSITEIBHO COCTAaBJISITh IUIAH, aJTOPUTM pELIeHUs 3adadu (MM €ro
4acTh), BBIOMpaATh CIIOCOO pelIeHus] € YYETOM HMMEIOIIMX CsI PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBaThb U KOPPEKTHUPOBATH BapHUaHTHI

pelieHuit ¢ yu€TomM HOBOM MH(POPMAaIIUH.
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CaMOKOHTPOJIb:

— BJIaJIETh CIIOCO0AMM CaMONPOBEPKH, CAMOKOHTPOJIS IpoLlecca U pe3yibTrara
pelIeHUsI MaTeMaTHYeCKOU 3a1a4u;

— OpEeABHUIAETH TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUH 3aJ1a4H,
BHOCUTH KOPPEKTUBBI B JEIATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB,
HalJEeHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTECH;

— OLICHUBATh COOTBETCTBHE pe3yJbTaTa ACSATEIbHOCTH NOCTABICHHOM €U U
YCIIOBUSIM, OOBSICHSITH IPUYHUHBI AJOCTHXKEHHSI WM HEIOCTMIKCHUS IIEJIH,
HaXOJUTh OIIMOKY, aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

[TPEAMETHBIE PE3YJIBTATHI

I[IpeameTHbie pe3ynbTaThl OCBOCHUS paboueil IporpaMMmbl I10 MaTeMaTHKE
OpEJICTaBJICHbI MO TrojilaM OOY4YEHHsI B CJICAYIOIIUX pazjenax IIporpaMMbl B
paMKax OTJEIbHBIX KypCOB: B 5>—6 kijlaccax — Kypca «MaremaTtuka», B /—9
KJlaccaXx — KYpPCOB
«Anreodpay», «I'eomeTpus», « BeposiITHOCTbh U CTAaTUCTHUKA.

Pa3BuTHE JTJOTMYECKUX MPEACTABICHUN W HABBIKOB JIOTUYECKOTO MBIIIIIICHUS
OCYIIIECTBJISIETCSI HAa MPOTSHKEHUM BCEX JIET OOYyYEHUST B OCHOBHOU MIKOJIE B
paMKkax BCe€X Ha3BaHHBIX KypcoB. [Ipeamoaraercs, 9To BEITYCKHUK OCHOBHOM
IIKOJIBI CMOJET CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS BbICKA3bIBAHUM,
pacno3HaBaTh UCTUHHBIC U JIOYKHBIEC BBICKA3bIBAHUS, IIPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDPHI, OBJIAJICCT MNOHSITHUSIMHU: ONpEAEICHHE, aKcuoma, Teopema,
JI0Ka3aTeIbCTBO — U HAYYHUTCS HUCIIOJH30BaTh UX NPU BBIMOJIHEHUH YYEOHBIX
U BHEYUYEOHBIX 3aj1ady.
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PABOYAS MMPOI'PAMMA YYEBHOI'O KYPCA
MATEMATHUKA». 5-6 KJIACCbI

LEJIN U3YYEHWA YUEBHOT'O KYPCA

IIprnopuTeTHEIMU HEISIMH OOYYCHHUSI MaTeMaTHKe B 5—6 kiraccax sIBJISTFOTCSI:

— TPOJODKECHUE (OPMHUPOBAHUSI OCHOBHBIX MATEMaTHYCCKHUX MOHSITHU
(aucno, BEJIMYHMHA, reoMeTpuIecKas dburypa), o0ecreunBaronInux
OPEEMCTBEHHOCTh W  TIEPCICKTUBHOCTh  MaTEMaTHYECKOTO  OOpa3oBaHUs
O0yYaromInuXxcs;

— pa3BUTHEC UHTCIUICKTYaJIbHBIX M TBOPYCCKUX CITIOCOOHOCTEH OOYyYarOIUXCs,
MO3HABAaTCIbHOW AaKTUBHOCTH, WCCJIEIOBATEIIbCKUX YMEHHM, HWHTEepeca K
U3YYCHUIO MAaTECMaTHUKU;

— TIOJABEJICHUE OOYydYaroIUXCs Ha JOCTYITHOM JJII HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3HU MaTEMaTUKH U OKPY>KaFOIIEeT0 MUPA;

— dopmupoBaHrue (PyHKIHOHAILHOM MaTEeMaTUYECKOW I'PaMOTHOCTH: YMEHUS
pacmo3HaBaTh MaTeMaTHYCCKHE OOBEKTHI B peaIbHBIX >KU3HCHHBIX CUTYyaITHUSIX,
MIPUMEHSTh OCBOCHHBIC YMEHUS JUIS PEHICHUS NPAKTUKO-OPHUSHTHPOBAHHBIX
3aJ1a4, WHTEPHPETHPOBATH IIOJYyYCHHBIC pe3yJIbTaThl M OICHHBaTh HX Ha
COOTBETCTBUEC MPAKTUUICCKOU CHUTYyaITHU.

OcCHOBHBIE JIMHUM COJEpXaHUs Kypca MaTeMaTUKu B 5S5—6 Kkiaccax —
apudmMeThUdecKasi U TreoMeTpUUYecKas, KOTOpbI€ pa3BUBAIOTCS MNapauieiabHO,
Ka)kJasi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OTHAKO, HE HE3aBUCUMO OJTHA
OT Jpyrom, a B TECHOM KOHTAakT€ W B3auMOAEUCTBUU. Takxke B Kypce
OPOUCXOAUT 3HAKOMCTBO C DJIEMEHTAMU aJIreOpbl U ONMUCATEIIbHOW CTAaTUCTHUKU.

N3yuenue apudmeTrndeckoro marepuaia HA4YWMHAETCS CO CHUCTeMaTH3alluu U
pa3BUTHUSI 3HAHUU O HATYpPaJbHBIX YHUCJIaX, HOJYUYEHHBIX B HAYaJlbHOMW MIKOJIE.
IIpu >TOM COBEPIIIEHCTBOBAHUE BBIUMCIUTEIBHOU TEXHUKH U (HOpPMHPOBAHUE
HOBBIX TEOPETHYECKUX 3HAHUU COUYETAETCS C PA3BUTUEM BBIUMCIUTEIBHON
KYJIbTYpbl, B YAaCTHOCTH C OOYYEHHMEM NPOCTEUIIUM NOpuUuéMaM HOPUKUIKH U
OLICHKW  PE3yJIbTaTOB  BbIYUCIEHUI. HM3ydeHue  HaTypajdbHBIX  YHCE]
MpoJIoJDKaeTcsT B 6 Kjlacce 3HAKOMCTBOM C HAYaJIbHBIMH TOHSTHSIMH TCOPHUH
JI€JIUMOCTH.

Jlpyro# KpyImHbIN OJIOK B COZIEpKAaHUU apU(PMETUUECKON JIMHUU — OTO APOOH.
Hauaso n3yueHusi OObIKHOBEHHBIX U JECITUYHBIX JPOOEil OTHECEHO K 5 Kiaccy.
DTO mepBBIM dTall B OCBOCHUHU MOPOOEH, KOorjga MOPOUCXOJIUT 3HAKOMCTBO C
OCHOBHBIMHM  HWJESIMH, T[OHSITUSIMH TeMbl. Ilpu >TOM  paccMoTpeHue
OOBIKHOBEHHBIX ApoOeii B TIOJJHOM OO0BEME TMPEaIeCTBYET H3YUYCHUIO
JICCSITUHYHBIX APOOCH, YTO IIeJIECOOOPa3HO C TOYKH 3PEHUS JIOTUKH H3JI0KCHUS
YHUCJIOBOW JIMHWUHW, KOTJia IpaBuja JASUCTBUU C JCCATUYHBIMHU JIPOOSIMU MOKHO
00OCHOBaTh Yy’X€ M3BECTHBIMH QJITOPUTMAaMM BBIIIOJTHEHHUS JIEUCTBUN C
OOBIKHOBEHHBIMH JIPOOSIMH. 3HAKOMCTBO C JICCITUYHBIMHU JIPOOSIMU PACIIUPUT
BO3MOXXHOCTH JIJIsi TOHUMAaHHUs OOYYarOIMUMUCS TIPUKIIAJHOTO NTPUMEHEHUS
HOBOW 3alucu TMpU HUYUYEHUHM [OPYIrux OpeIMETOB U HOPpU MPAKTUUYECKOM
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ucrnosibzoBaHuu. K 6 kiaccy OTHeCEH BTOpOM 3Tarl B M3yUYEHHUH JIPOOEH, rie
MMPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHHUSI M IIPeoOpa3zOBaHUs
JIpoOei, OCBOEHHE HOBBIX BBIUUCIIUTEIbHBIX aJITOPUTMOB, OTTAUYMBaHUE
TEXHUKW BBIYUCIICHUW, B TOM 4YHCJIE 3HAYEHUU BBIPAXKECHUU, COAECPkKAIIUX U
OOBIKHOBEHHBIC, U JECATHYHBbIC APOOU, YCTAaHOBJICHUE CBS3EH MEXIYy HHUMH,
paccMoOTpeHue TPUEMOB pelIeHUs 3adad Ha Apoou. B wHauame 6 kitacca
OPOUCXOOUT 3HAKOMCTBO C ITOHSITUEM IIPOLICHTA.

OCOOEHHOCTHIO U3YUYEHUS TTOJIOKUTEIBHBIX U OTPUIIATECIIbHBIX UHCEI SIBIJISIETCS
TO, 4TO OHHU TaKX€ MOTYT paccMaTpHUBaThCsl B HECKOJIBKO 3TaroB. B 6 kiacce B
Havaje wu3ydyeHust TeMbl «lloJIOKUTEJIbHBIE W  OTPUILIATEJIBHBIE YHCIA»
BbLIEIIsIeTCA TioaTrema «llemble ywmcia», B paMKax KOTOpPOM 3HAKOMCTBO C
OTPULATEIBHBIMHU  YWUCIAMHA W  AEUCTBUSIMHM C  [OJIOKUTEJIBHBIMUA U
OTPULATEABHBIMU YUCJIAMHU OPOUCXOAUT HAa OCHOBE COAEPKATECIBHOI0 NOAX0/1A.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE NO3HAKOMUTH yUaIlIUXCSI HPAKTUYECKHU CO
BCEMHU OCHOBHBIMH MNOHSTUAMHU TEMBI, B TOM YMCJIE U C IIPAaBUJIAMH 3HAKOB IIPU
BBITTIOJTHEHUHN apudMEeTHUYECKUX JieucTBU. M3ydueHue panuoHaIbHBIX YHCE Ha
ATOM HE 3aKOHUYMTCS, a OyJeT NPOAOJIKEHO B Kypce aureopnl / Kjacca, 4To
CTaHET CJICAYIOIIUM MPOXOJAOM BCEX NMPUHIHUNUAIBHBIX BOIPOCOB, TEM CaMbIM
pa3aeneHue TPYJHOCTEH obJierdaeT BOCHPUSITUE MaTepuala, a pacHpeiiejieHue
BO BPEMEHH CHOCOOCTBYET MPOYHOCTU NPHUOOPETAEMBIX HABBIKOB.

I[Ipy oOGydyeHUM pELICHUIO TEKCTOBBIX 3aJlad B 5—O6 KJlaccaxX MCIOJIb3YIOTCS
apudMeTHdYecKue NOpuEMbl penieHusl. TeKCTOBbIE 3ajadd, pelaeMble IMpu
OTpaOdOTKE BBIYUCIUTEIILHBIX HABBIKOB B 5—6 Kilaccax, paccMaTpUBArOTCS
3aJlauyM CJICAYIOUIMX BHJIOB: 33/1a4yM HA ABUKCHHE, HAa 4YacTHU, HAa IOKYIKH, Ha
padoTy M NPOU3BOJAUTEIBLHOCTh, HA MPOLEHTHI, HA OTHOLIEHUS U MPONOPIHH.
Kpome Toro, oOyuarommecssi 3HAKOMSITCS C IIpU€éMaMM pelieHus 3aaad
nepedopoM BO3MOKHBIX BAapHMaHTOB, YydyaTrcs padoraTtb C HWH@OpMaLUe,
mpe/icTaBJICHHOW B opMe TaOJIUIl UIN JUATrPaAMM.

B paOoueit mporpamme MpeaycMOTpeHO (GOopMHpOBAHUE MPOTIEACBTUUECCKUX
anreOpanvyecKkux IpesicTaBieHUu. BykBa Kak CHUMBOJI HEKOTOPOTO 4YHCJA B
3aBUCUMOCTH OT MAaTE€MaTHU4YECKOIO0 KOHTEKCTa BBOJMTCSA ITOCTEIEHHO.
BbykBeHHass CHUMBOJIMKA MIMPOKO WCIIOJB3yETCsI MOPEXKJE BCEro Jis 3arucu
OOLIUX YTBEPKJICHUN U NPEJIONKECHUMN, (POpMYJI, B HACTHOCTHU JIJIs1 BBIYUCIECHUS
reOMETPUYECKUX BEJIINYHMH, B KAUECTBE «3aMECTUTEISD» UMCIIA.

B kxypce «Marematukm» 5—6 KiaccoB IpeacTaBJICEHA HarjisaHas T€OMETpUs,
HampaBJIeHHAass Ha pa3BUTHE OOPA3HOr0 MBIIUJICHUS, ITPOCTPAHCTBEHHOTO
BOOOpaXKEHUsI, M300pa3UTENIbHBIX YMEHUH. ODTO BaXXHbBIU ATan B WU3y4YEHUU
r€OMETPHUHU, KOTOPBIA OCYIIECTBIISIETCA HA HarJIsJITHO-IIPAKTUYECKOM YPOBHE,
OIUpaeTCs Ha HarJsiJIHO-OOpa3HOe MBIIIIEHUE OOydarolmuxcs. bonbias poJib
OTBOAMUTCS OPaKTUYECKOU JesITeIbHOCTH, OMBITY, DKCIIEPUMEHTY,
MoaepoBanuio. OOydYaroIrecs 3HAKOMSTCSI C TEOMETPUUECKUMHU (uUrypamu
Ha TUIOCKOCTH W B HOPOCTPAHCTBE, C UX MNPOCTEHUIIMMHU KOH(PUTYypalUsIMU,
ydarcss wu300pakaTh WX Ha HEJIWHOBAHHOM U KJeTdartou Oymare,
paccMarpuBarOT UX NPOCTEUIINE CBOMCTBA. B mmponecce n3ydyeHus HarjisiAHOM

recoMCcTprun 3HAHHA, I[MIOJIYYCHHBIC O6yanOH_[I/IMI/IC$[ B HadaJlbHOM HOIKOJIC,
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CHUCTCMATUBHUPYIOTCA U PaCHIUPAIOTCSI.

MECTO YUYEBHOI'O KYPCA B YUEGHOM IIJTAHE

CoryacHo y4yeOHOMY MJIaHy B 5—6 Kjaccax H3ydaeTcsi MHTETPUPOBAHHBIN
npeaMmet «MaTteMaTHuka», KOTOPbIi BKJIIOYaeT apuPMETHUYSCKHUN MaTepuall U
HArJSIAHYIO TEOMETPHUIO, a TaKXXe ITPOINEASBTUUECKHUE CBEJICHUS U3 alreOphl,
AJIEMEHTHI JJOTUKU U Hadyajla ONHUCATEIIbHOW CTaTUCTUKMU.

YueOHbIN NJIaH HA U3YyYEHUE MAaTEMATUKU B 5—O6 Kj1accax OTBOJAUT HE MEHee 5
Yy4E€OHBIX YacOB B HEACIIO B TEUEHHE KaXKJOI'0 rojia o0y4deHus, BCEro HE MEHee
340 y4eOHBIX YaCOB.

COIEPXAHHWE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHU )
5 kiacce

Hamypanvnsle uucna u Hyao

Harypansraoe uwncno. Psa nHatypanpabix uucen. Ywmciao 0. HM3o0paxeHue
HATypaJIbHBIX YHCEJI TOYKaMH Ha KOOPAUHATHOU (YUCITOBOM) MPSIMOM.

IlozunmonHast cucrema cuuciaeHus. PuMckas HyMmepanuss Kak HOpUMEP
HEMO3UIIUOHHON CUCTEMBI CHUCIICHMS. /lecaThnYHast cuctemMa CUUCIICHUS.

CpaBHEHHME HATypaJIbHBIX YUCEJ, CPABHEHHUE HATYpPAJIbHBIX YHUCEI C HYJIEM.
Crioco0Onl cpaBHeHUs1. OKpyriieHHEe HaTypajlbHBIX YHCEI.

CrnoxxeHne HaTypaJlbHBIX YHMCEJI; CBOMCTBO HYJISI MPU CIOXEHUHU. Bbranranue
KaK JeWCcTBHE, OOpaTHOE CIOXKEHHUIO. YMHOXXEHUE HaTypaJibHbIX YHCEN;
CBOMCTBa HYJISI U €AUHUIIBI TP YMHOXXEHUU. JlesieHne kak aeicTBue, oopaTrHoe
YMHOXEHUIO. KOMIIOHEHTBI JEHCTBUI, CBA3b MeEXAy HuUMHU. lIpoBepka
pe3yabTaTta apudmerndeckoro aerctBus. IlepemecturenbHoe U coueTaTeabHOE
CBOMCTBa (3aKOHBI) CIOXEHUSI U YMHOXKEHUS, pacnpeleIuTEeIbHOE CBOWCTBO
(3aKOH) YMHO>KECHHSI.

HUcnonb3oBanue OyKB Jii OOO3HAYEHHUS HEU3BECTHOIO KOMIIOHEHTa U
3armMCcyu CBOUCTB apu(PMETHUECKUX JICUCTBUM.

JlenuTenan M KpaTHBIE 4YMCIa, pa3jioKeHHe Ha MHoXxutenu. IIpocteie u
coctaBHble uucia. IlpuszHakm nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTATKOM.

CreneHb € HaTypajJbHbBIM HOKa3aTeJIEeM. 3alluCh 4YHWCJIa B BUAE CYMMBI
pPa3psAaHBIX CllaracMbIX.

YHucinoBoe BbIpaXe€HUE. BplUUCII€eHHME 3HAYEHUU YHCIOBBIX BBIPAKCHUMN,
NOPSJIOK BBIMOJIHEHUS JeWCTBUM. Vcnosgb30BaHUME TIPU  BBIYHUCICHUSIX
NEPEMECTUTEIBHOTO M COYETATEJIBHOIO CBOWCTB (3aKOHOB) CJIOKE€HHUS H
YMHOXEHUS, pAaCHPEAEIIUTEIILHOTO CBOMCTBA YMHOXXEHHUS.

Jlpoou
IlpencraBnenne o JpobOu Kak coocoOe 3alyMcu  4YacTu  BEJIUYHUHBI.

OOrbikHOBeHHBIE JpoOu. IlpaBunbHBIE W HenmpaBuibHbIE ApoOu. CmeniaHHas
JpoOb; MOpEeACTaBJICHHE CMEIIaHHOW ApoOW B BHJAE HEMPABUIbHOW JIpoOU U
BBIJICJICHHUE 1I€JI0M YaCcTH YHCla U3 HENPaBUILHOM JIpoou. M3o0pakeHne apodeit
TOYKaAaMU Ha YHUCIJIOBOM Tipsimoii. OCHOBHOE CBOUCTBO ApoOu. CokpalieHue
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npo6eii. [IpuBenenne npodu k HOBOMY 3HameHaTtenro. CpaBHEHHE IPOOECii.
CnoxeHue W BhIYUTAHUE NpoOel. YMHOXKEHHE U JeJIeHUe NpoOeii; B3auMHO-
oOpaTtHbie npodu. HaxoxieHne yacTH 1eJIoro U IEJIOr0 MO eTro YacTH.
Jlecstnunast 3anuck apooOeit. I[lpencraBieHue naecsITUYHOW ApoOU B BHUIEC
OOBIKHOBEHHOU. HM300pakeHue IECATHYHBIX IPOOEH TOYKaAaMH Ha YHCIIOBOU
npsimoii. CpaBHEHHE JICCATUYHBIX APOOCH.
Apudmerndeckne ACUCTBUSA C  JICCATHYHBIMH  JpoOsimu. OKpyTJICHUE
JIECATUYHBIX ApOOeH.

Pewenue mexkcmoswvix 3aoau

Penienne TekcToBBIX 3agad apudMeTHUYECKUM crnocobom. Perenwue
Jorudeckux 3anad. Pemmenue 3aga4d mepebopomM BCceX BO3MOKHBIX BAPUAHTOB.
HMcnonp30BaHuE TIPU PEIISHUH 3a71a4 TaOJIUIl U CXEM.

Penienue 3amau, coaepKamux 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIUYHHBIL:
CKOPOCTb, BpPEMs, PACCTOSIHHUE, [E€HA, KOJIUYECTBO, CTOMMOCTh. EamHUIBI
U3MEPEHUsI: Macchl, 00bEMA, 1IE€HBI; PACCTOSIHUS, BDEMEHH, CKOpOoCcTH. CBs3b
MEXIAY €AMHULAMH U3MEPEHUS KAXKI0W BEJIUNYHNHBIL.

Pemenne ocHOBHBIX 3aji1ad Ha JPOOH.

I[IpencraBnenre JaHHBIX B BUJIC TAOJIUII, CTOJIOUATHIX JTHATPAMM.

Haznaonan ceomempu

Harnsgaesle npenacraBieHusi o (urypax Ha IUIOCKOCTU: TOYKa, MpsiMas,
OTPE30K, JIy4d, yroJl, JJIOMaHasi, MHOTOYI'OJIbHUK, OKPY>XHOCTb, KPyTI. YTOJ.
I[Ipsimoii, OCTpBI, TYIIOU U PA3BEPHYTHIN YIJIBL.

JlnmnHa oOTpe3ka, MEeTPHUYECKHME €AuHUIbI JUIMHbL. JlnmuHa jJomMaHoi,
HEPUMETP MHOTIOYTOJdbHHUKaA. M3MepeHue M NOCTPOCHHE YIJOB C ITOMOIIBIO
TpaHCIIOpTUpA.

Harnsgaesie mpencraBieHuss o (purypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
OpsIMOYTOJILHUK, KBaApaT; TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o6paxenue ¢uryp, B TOM 4YHcCJIe Ha kjeTyatou Oymare. IloctpoeHue
KOH(pUrypaluii w3 yYacTell MnOpsMoOil, OKPY>XHOCTH Ha HEJIMHOBAHHOU WU
KJIETYaTOM Oymare. Hcnonbs3oBanue CBOMCTB CTOPOH U yIJIOB
OpsIMOYTOJIBHUKA, KBaJipara.

Ilnomanes TPSIMOYTOJIBHUKA W MHOTIOYTOJBHHUKOB, COCTABJIEHHBIX U3
OpsIMOYTOJIBHUKOB, B TOM ducJe (uUryp, HU300paXEHHBIX Ha KJeT4yaTou
oOoymare. EnuHuiibl namMepeHus rmiomaim.

Harnsinablie mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (UTypax: NPsSIMOYTOJIbHBIN
napasjuienenurien, KyO, MHOTOrpaHHUKHU.  M300pakeHue  MpOCTEHUIINX
MHOTOrpaHHUKOB. Pa3BEpTku kyba u mnapauienenunena. Co3gaHue mMopaeseu
MHOTOTPAaHHUKOB (M3 OyMaru, IMpPOBOJIOKH, TUIACTHIIMHA H JIP.).

OO6BEM TIPSIMOYTOJILHOTO Mapajuienenunena, kyoda. EauHuiel usMepeHus
o0béMma.

6 Kiacc

Hamypaﬂbubte uucaa

Apudmernueckue AEUCTBUSI C MHOTO3HAYHBIMHU HATypaJIbHBIMHU YHCJIAMU.
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YucnoBble  BBIPpAXKEHHUSI, TOPSAOK JAEUCTBHUIM, HMCOOJb30BaHHME CKOOOK.
Hcnonp30oBaHWe MNpHU BBIYUCICHUSIX MNEPEMECTUTEIIBHOIO M COYETATEIILHOTO
CBOMCTB CJIIOKEHHUS U YMHOKEHHUSI, PACOPEAEIINTEIBHOTO CBOMCTBA YMHOKEHHUSI.
OkpyriieHue HaTypaJIbHBIX YUCEIL.

JlenuTenu u kpaTHBIC YUCIA; HAUOOJIBIIUN OOIMHUMN JISTUTEITH> U HAUMEHBITICE
oOl1iee kpaTHoe. JleTuMOoCTh CyMMBI U TPOU3BEeZeHUs. JlejieHrne ¢ ocTaTKoOM.

/poou
OOBIKHOBEHHAasi Ap0oOb, OCHOBHOE CBOWCTBO ApOOH, COKpalleHue apoOeii.

CpaBHeHHME U ynopsjiouMBaHue ApooOeii. Perienue 3aj1ay Ha HaXO0XKJIEHUE YacTHU
OT LEJOT0 U LEJOro 1o ero 4dactu. JpoOGHOe Yucio Kak pe3yJibTaT JeJICHUS.
I[IpencraBnenue JecsITUYHOM JApoOM B BUJE OOBIKHOBEHHOW JpoOu U
BO3MOYXHOCTh MPEJICTABICHHUS OOBIKHOBEHHOW ApOOM B BHJIEC AECCITHUYHOM.
JlecsitTuuHble IpoOU M MeTpUUuecKasi cucteMa mMep. ApudmMeTudeckue JeiCTBUS
U YHCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECSITUYHBIMHU APOOSIMHU.

OtHomieHue. JleneHwe B JIaHHOM OTHOIIEHUU. Macmitad, MponopIus.
IIpnmeneHne nponopuui Mpyu peHICHUN 3a1a4.

IlonsaTre npouenTa. BerarciaeHyue NMpoueHTa OT BEJIMYUHbBI U BEJIMYUHBI 110 €€
NpOLEHTY. BrIpa)keHne MPOLEHTOB JIECATUYHBIMU Ipo0sMu. Perienue 3amayd Ha
OpPOLIEHTHI. BbIpa’keHHE OTHOLIEHUS BEJIMYUH B MPOLICHTAX.

Ilonosxcumenvusvie u ompuyamenvHvie YUcIa

IlonoxkurenbHble W OTpULATEIIbHBIE uucia. Llenble uncima. Moayne yuclia,
reoMeTpuueckasi UHTepOperanusi MoAayJis uuciaa. M3o0pakeHue 4ducen Ha
KOOpAWHATHOM nOpsiMOU. YuncaoBele DpoOMexKXyTKH. CpaBHEHHE YHUCEI.
ApudmeTrndyeckue JIEUCTBUS C TIOJOXKHUTEIBHBIMH UM OTPHULATESIbHBIMU
qUCJIaMU.

IIpssmoyrojyibHasi cucTeMa KOOpAWHAT Ha MIIOCKOCTU. Koop/iuHATBI TOUKHA Ha
IJIOCKOCTHU, abOcmmcca u opauHara. Iloctpoenune Touek u ¢uryp Ha
KOOPAWHATHOMU TTJIOCKOCTH.

bykeennvie evipasricenun

IIpumenenne OyKB I 3al0UCH MaTEMaTUYE€CKUX BBIPAXKEHUH WU
npeaoxeHuii. CpoiictBa apudmernyeckux JeiicTBU. ByKBeHHbIE BbIpaKE€HUS
W YMCJIOBBIE IIOJICTAHOBKH. ByKBEHHBIE paBEHCTBA, HaXOXIAEHUE HEU3BECTHOI'O
KOMNOHeHTa. DopMyJibl; (POpMYyIIbl IEPUMETPA U TUJIOMIATAA NPSAMOYTOJIbHHUKA,
KBaJgpaTa, o0ObEMa napajiesaenureaa u Kkyoa.

Pewenue mexcmoguvix 3adau

Pemenne TekcTOBBIX 3amad apu@METHYECKUM cOnocooom. Pemmenue
JToruydeckux 3ajsad. Penrenue 3aay mepedbopoM BceX BO3ZMOXKHBIX BapHUaHTOB.

Pemenue 3apad, cojepkamux 3aBUCUMOCTH, CBSI3BIBAIONINX BEIUYUHBI:
CKOpPOCTH,  BpE€Msi, PacCTOSHUE; eHa, KOJHYECTBO, CTOUMOCTH;
MMPOU3BOAUTEIBHOCTb, BpeMs, 00bEM padoThl. EIXWHUIIBI U3MEpPEHUS: MacCCHhI,
CTOMMOCTH;, PACCTOSIHUSI, BPEMEHH, CKOpOCTH. CBSI3b MEXIY €IUHHUIIAMHU
U3MEPECHUST KaKIOU BEIIMYHUHBI.

Pemenue 3amad, CBsA3aHHBIX C OTHOIICHHEM, MOPOHNOPIUOHATILHOCTHIO

15



BEJIMYMH, IIPOLEHTAMH; PEIIEHUE OCHOBHBIX 3aJlad Ha APOOU U MPOLIEHTHI.
OuneHka W TOPUKUIKA, OKpyrjeHue pesyiabrara. CocraBieHue
OyKBEHHBIX BBIPa)KEHUH 110 YCJIOBHUIO 3a1a4U.

IIpencraBienre AaHHBIX C TOMOIIBIO Tadmuil U auarpamm. CromdOuyaTbie

JIAArpaMMBbl: YTEHHUE U NOCTPOCHUE. UTEHUE KPYTOBBIX JUATPAMM.

Hacznaonan ceomempu

Harnsnueie mpencrtaBiaeHust o (purypax Ha IUIOCKOCTH: TOYKa, IIpsiMas,
OTPE30K, Jy4, YyroJ, JOMaHas, MHOIOYIOJbHHUK, YETbIPEXYTOJIBHUK,
TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3auMHOe pacrojokeHue ABYX HOpsSMBIX Ha IUIOCKOCTH, HapalICIbHBIC
npsiMbIe, TMEPHIECHIAUKYJSIpHBIE HOpsiMble. M3MepeHue pacCTOSTHUU: MEXIy
JAByMsI TOYKaMH, OT TOYKH IO IIPSIMOM; JUIMHA MaplipyTa Ha KBaJApaTHON
CETKE.

N3mepeHre M IIOCTPOCHHME YIUVIOB C IIOMOLIBIO TpaHcnopTtupa. Bunbel
TPEYTOJIBHUKOB: OCTPOYTOJIbHBIN, PSIMOYTOJIBHBIN, TYHOYTOJIbHBIN;
paBHOOEAPEHHBIN, PaBHOCTOPOHHHU. YeThIpEXYTrOJIbHUK, IIpUMEPHI
4eTBIPEXYTOJIBHUKOB. IIpsIMOYTOJIBHUK, KBaApaT: HCIOJb30BAHUE CBOMCTB
CTOPOH, YIJOB, auaroHaiuei. WM3oOpakeHue TreoMeTpuyecKkux G(uryp Ha
HEJIMHOBAaHHOM OyMare C MCIOJIb30BaHUEM LUPKYJsl, JUHEUKH, YTrOJIbHHUKA,
TpaHcniopTupa. [locTpoeHnus Ha kjieTyaTou Oymare.

Ilepumerp w™MHOroyronasrHuka. IloHsaTne 1uIOmIaAM QUIYypHI; €IUHHULBI
n3Mepenust miuomanu. [Ipunbmmxénnoe usMmepeHue omanu GuUuryp, B TOM
qyucie Ha KBajapaTrHoW cerke. IlpubnmxkéHHOe U3MEpeHHuE JJIMHBI
OKpPY>KHOCTH, IUIOMIAaAN KpyTa.

CummMmeTpusi: HeHTpaJibHasl, OCEBasi U 3€pKajbHAasi CUMMETPHUH.
ITocTtpoenne cuMMeTpUUHBIX GUTYD.

Harnsigaele ipeacTaBiieHUsi O NPOCTPAHCTBEHHBIX (pUTypax: nmapajuieaenunen,
KyO, mpu3ma, OUpaMHjia, KOHYC, UIHIUHAp, map u cdepa. M3oOpakeHue
MPOCTPAHCTBEHHBIX puryp. Ilpumeps! pazBEPTOK MHOTOTPAaHHUKOB, IWJIWNHAPA U
koHyca. Co3naHue MoJeJieil MPOCTPaHCTBEHHBIX GUTyp (M3 Oymaru, NpoOBOJIOKH,
MJIACTUJIMHA U Op.).

ITonsitue o6BbEMaA; enuHUIBI U3MEepeHUsT 00bEMa. OOBEM MPSAMOYOJIBHOTO
napasuienenuriesia, Kyoa.

16



TUIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEM ITPOI'PAMMBI
KVPCA (IIO TOJAM OBYUEHUMA)

OcBoenue yueOHOro Kypca «MaremaTtuka» B 5—6 Ki1accax OCHOBHOM IITKOJIBI
JTOJI>KHO obOecnieynBaTh JTIOCTHXKEHUE CJIEAYFOIINX OpeIMETHBIX
o0pa3oBaTeJIbHBIX PE3yJIbTaTOB:

5 knacc

Yucna u eéviuucnenus

— IloHuMaTe MW TPaBWJIBHO  YINOTPEOJSITh TEPMHUHBI, CBSI3aHHBIE C
HaTypaJdbHBIMH YHUCJIAMH, OOBIKHOBEHHBIMHU U JICCATUUYHBIMHU JIPOOSIMU.

— CpaBHuUBaTh UM YyHOOPSAOYMBATH HaTypaJbHbIC 4YHCJIA, CPAaBHUBATh B
MPOCTEUIINX CITydasiX OOBIKHOBEHHBIE APOOU, IECCATUIHBIC IPOOH.

— CoOTHOCHUTh TOYKY Ha KOOPAWMHATHOW  (YHUCIOBOM) HpPsIMOU  C
COOTBETCTBYIOIIUM €M YHUCIOM M M300pakaThb HAaTypaJbHbIE UMCIIa TOUKAMH Ha
KOOPAUHATHOU (UMCIOBOI) NPSIMOMH.

— BpinoaHaTe apudMeTHdYecKHUe JCHUCTBUS C HATypaJbHBIMHU YHCIAMH, C
OOBIKHOBEHHBIMH JAPOOSIMHU B IMIPOCTEUIIUX CIIydasIX.

— BBIIOJIHATE IPOBEPKY, NPUKUJAKY pPE3yJabTaTa BBIYUCICHUN.

— OKpyrasaTh HaTypajdbHBIE YHCIHA.

Pewenue mexkcmoeswvix 3aoau
— Pemrate TEKCTOBBIE 3adaud apU(PMETHYECKHUM CIOCOOOM M C TTOMOIIBIO
OpPraHu30BaHHOI0 KOHEYHOTO epedopa BceX BO3MOXKHBIX BAPUAHTOB.
— Pematpe 3agauu, cojeprKaliye 3aBUCHUMOCTH, CBS3BIBAIOIUME BEJIUYUHBI:
CKOPOCTB, BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb.
— MHcnonb3oBaTh KpaTKHE 3alliCH, CXEMbI, TaOJUIbl, OO0OO3HA4YCHUsS TIPU
peUIeHnH 3a1a4.
— Ilonb3oBaTbCsi OCHOBHBIMU  €IMHHUIIAMUA HWU3MEPEHHUS: II€Hbl, MAacChl;
paccTOsIHUSI, BPEMEHU, CKOPOCTH; BbIpa)kaTh OJIHU €JIHWHUIBI BEIUYUHBI 4Hepe3
IpyTHE.
— MHW3Biekarb, aHAIU3UPOBATh, OIICHHUBATh MHMOPMAIIHUIO, ITPESACTABICHHYIO B
Tabaune, Ha cToJddaTod auarpamMme, HWHTEPHPETHPOBATh MNPEACTABICHHBIC
JITaHHBIC, UCMOJIB30BaTh JAaHHbIC IPHU PEIICHUHN 3a]a4.

Haznaonan ceomempu

— Ilonb30BaThCsl TEOMETPUUYECKUMH MOHSITHUSIMU: TOYKaA, IIpsiMasi, OTPE30K,
JIy4d, YyTroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

— TlpuBoauTh mpuMepbl 0O0BEKTOB OKPYIKAIOIIETO MUPa, UMEIOIITUX hopMy
W3YUYEHHBIX T€OMEeTpUdeCcKux puryp.

— Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJlaMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKaMU: YTOJI, BEPIINHA, CTOPOHA, JIMATrOHAJIb;, C OKPYKHOCTBIO:
paauyc, nuamMeTp, IeHTp.

— MHBoOpaxaTth H3y4YE€HHBIC TeoMeTpudeckue (PUrypbl Ha HEIUHOBAHHOU H
KJIETYaTOM Oymare ¢ mOMOIIbIO ITUPKYJISI U JIMHEHKU.

— HaxoauTte IJIHHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C TTOMOIIBIO
JIUHENKHU, CTPOUTHh OTPE3KU 3aJaHHOU NJIUHBI; CTPOUTH OKPY>KHOCTH 3aJIAHHOTO
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panmyca.

— Hcmonp3oBaTh CBOWMCTBA CTOPOH M YIJIOB OPSIMOYTOJBHUKA, KBajpaTa JJis
VX TIOCTPOCHUSI, BEIYUCIICHUS TUIOIIAHN U TIEPUMETPA.

— BpruncnsaTe nepuMeTp W IUIOMIAAR KBajpaTta, OPSIMOYTOJbHUKA, (GHUTYD,
COCTaBJICHHBIX W3 NPSIMOYTOJILHUKOB, B TOM 4YHCIIEe (PUTyp, U300pakEHHBIX Ha
KJIeT4yaTou Oymare.

— Tlomp30BaThCss OCHOBHBIMHU METPUYECKUMH SIIUHUIIAMUA HU3MEPEHUS JUTUHEI,
TUTOIA I ; BBIPAYKaTh OJHU €AWHHIIBI BEIIMUYUHBI Yepe3 IpyTHhe.

— Pacno3naBate mapamienenunen, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO!
BEpIINHA, peOpO TpaHb, U3MEPCHHS; HAXOJUTh W3MEPCHUS Iapajuiesenunena,
KyOa.

— Bpruncnsate 00péM KyOa, NapajuielienuIiesia 10 3aJaHHBIM H3MEPCHHSIM,
I0JIb30BaThCS EAUHHUIIAMU U3MEPEHUsI 00BEMa.

— Pemate HecnoxHbIe 3a7aud HA H3MEPECHHUE TC€OMETPHUYECKHUX BEIUYHH B
MMPAKTUYECKUX CUTYaIIHsIX.

6 kiace
Yucna u évtuucnenusn

— 3HaTh ¥ NNOHMMATh TEPMUHBI, CBA3AHHBIC C PAa3JIUYHBIMHU BUAAMHM YHMCEIl U
crioco0aMu HX 3alWUCH, NEePexXOoAqUTh (€CIh 3TO BO3MOXKHO) OT OJHOU (opMbI
3alMCH YHUCJIa K APYTOM.

— CpaBHuUBaTh U YIOPSJAOYMBATH 1I€JIbI€ YHCJIAa, OOBIKHOBEHHbBIE WU
JIeCATUYHbBIE ApOOU, CpaBHUBATH YHUCJIA OJTHOI'O U PA3HBIX 3HAKOB.

— BpIDOAHATH, coyeTasi YCTHbIE U NMHUCBbMEHHBbIE NPUEMBI, apUPMETHUECKHUE
JEUCTBUSI C HaTypaJbHBIMM M LEJIbIMH 4YHUCIAMH, OOBIKHOBEHHBIMU U
JIECSITUYHBIMUA APOOSIMU, MOJTOKUTEIbHBIMU U OTPULATEIIbHBIMU YU CJIAMMU.

— DBpluuciaaTe 3HAYE€HUSA 4YHCIOBBIX BBIPAXXCHHUM, BBINOJIHATE IIPUKUIAKY U
OLIEHKY pe3yJibTaTa BBIYUCICHUM; BBIIIOJIHITHE IIPEOOpa30BaHUsI YHUCIOBBIX
BBIPA’K€HUI HAa OCHOBE CBOMCTB apU(PMETUUECKUX JICHCTBUH.

— COOTHOCHUTB TOUKY Ha KOOPAUHATHOMN NPSIMON C COOTBETCTBYIOIIIUM €1
YHCJIOM U U300paXkaTh 4yMcia TOUKaMu Ha KOOPAUHATHOM ONpsiMOM, HAXOJUTh
MOZYJ1b YMCIIA.

18



—  CoOOTHOCHUTH TOUKH B MPSAMOYTOJIBHOW CUCTEME KOOPJAHUHAT C KOOpAUHATAMU
STOU TOYKH.

—  OkpyrisTh LEJIble Yucjia U AEeCATHYHBIC JPOOU, HAXOAUTh ITPHUOIIMKESHUS
qUCcel.

Yucnoevie u OykeeHHble GbIPAIICEHUS

— TloHuMaTtp U ynoTpeossiTb TSPMUHBI, CBSI3aHHBIE C 3alIUChIO CTCTIIEHU YHCIIa,
HAaXOJAUTh KBaJIpaT M KyO YHCIIa, BBIYMCISITH 3HAUEHHSI YHCIJIOBBIX BBIpAKCHUMH,
coaeprKalluX CTEIICHU.

— Tlonwp30BaThcs mpU3HAKaAMU JEJIMMOCTH, PACKJIaJIbIBaTh HAaTypaJibHbIE YHCia
Ha MPOCTHhIE MHOXXUTEITH.

— Tloxp3oBaThCcsi MacITaboM, COCTABIISATh NPOIMOPIIMU U OTHOIIICHUSI.

— MHcmnonb3zoBate  OyKBBI IS OOO3HAYEHHMsI  YWCEJ  NpU  3aIHCHU
MaTEeMaTHYECKUX BBIPAKECHUM, COCTABIISITh OYKBEHHBIE BBIPAXKEHUS U (POPMYIIBI,
HAaXOJAUTh 3HAUE€HHUs] OYKBEHHBIX BBIPAKCHUN, OCYIIECTBISASI HEOOXOIUMBIEC
MNOACTAaHOBKH U IPeoOpa3OBaHMsI.

— Haxoauth Heu3BecTHBIN KOMIIOHEHT paBEHCTBA.

Pewienue mexcmogoix 3aoau
— PemaTts MHOTOIIaroBbie TEKCTOBBIC 3aaUl apu(PMETUUECKUM CIIOCOOOM.
— Pemate 3amayu, CBsSI3aHHBIE C OTHOIIEHUEM, MOPOMOPIIMOHAIBHOCTHIO
BEJIMYWH, NPOIEHTAMH; pEIaTh TPU OCHOBHBIC 3a/la4ud Ha JPOOU U MPOIIECHTHI.
— Pemate 3amauu, coaepKalide 3aBUCUMOCTU, CBSI3bIBAIOIIUE BEJIUYUHBI:
CKOPOCTb, BpeMms, paccrosiHuE, 1eHa, KOJIMYECTBO, CTOUMOCTB;
MMPOU3BOAUTEIBHOCTb, BpeMsi, 00bEMa padoOThl, HCHOJB3YS apuMETUUYECKUE
JIEUCTBUSI, OIICHKY, HOPUKUJIKY; TOJIb30BaThCs  €JIWHUIIAMHU  HU3MEPEHUS
COOTBETCTBYIOIIUX BEJINYMH.
— CocTaBisaTh OYKBEHHbIC BBIPAXKEHUS MO YCIOBUIO 3aJ/Ia4H.
— U3Bnekatr uHpOpMAIUIO, MPEACTABICHHYIO B TalOJHUIlaX, HA JWHEHWHOMH,
CTOJIOUATON WIJIM KPYroBOM AuUarpamMmax, HHTEPHOPETUPOBATH IMPEACTaABICHHBIC
JITAaHHBIC; UCIIOJIb30BaTh JaHHBIC MPU PEIICHUU 3a]1a4.
— TlpencraBnsats nHGOPMAIIHUIO C MOMOIIBIO TAOJIUI, JUHEWHON U CTOIOYATOMU
JharpamMm.

Haznaonan ceomempu

— IlpuBoauTths mpumepbl OOBEKTOB OKPYKAIOMIETo MHUpa, UMErInux GopMy
W3YYEHHBIX T€OMETPUYECKUX IUIOCKHUX M MPOCTPAHCTBEHHBIX (DUTYP, TIPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTYDP.

— MH3oOpaxath ¢ OOMONIBIO [HUPKYJs, JUHEWKU, TpaHCOOPTHUpA Ha
HEJIMHOBAHHOW M KJIeT4aToW Oymare H3y4dYeHHBIC IIJIOCKHE T'€OMETpPUUYECKUE
burypsl u koHUTYpaITUHU, CHAMMETPUYHBIC (QUTYPHI.

— Ilonp3oBaThCd  TCOMETPUUECCKMMH  MOHSTHSIMH: PaBEHCTBO  (GUTYP,
CUMMETpPHS; HCIOJIb30BaTh TEPMHUHOJIOTUIO, CBSI3aHHYIO C CHUMMETpPUEH: OCh
CUMMETPHUH, LIECHTP CUMMETPHUHU.

— HaxoauTte BeIWYWHBI YTIJIOB HU3MEPEHUEM C IIOMOIIBIO TPaHCIOPTUPA,
CTPOUTH YIJIbl 3aJaHHOW BEJMYHMHBI, MOOJb30BATHCA NpPU PEIICHUU 33ajia4y
rpaJyCHOM Mepou yIJIOB, paclio3HaBaTh Ha YepTekKaX OCTPbIA, NOPSIMOU,
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Pa3BEPHYTHIN U TYIOM YTJIbI.

— DBpluucasaTh JIWHY JOMAaHOMW, NEPUMETP MHOTOYTOJBHHUKA, MNOJIB30BATHCS
€IMHHUIIAMU WU3MEPEHHUS NJIMHBI, BBIPA)KaThb OJHU €AUHUIIBI U3MEPEHUS IJIUHBI
qepes ApyTrue.

— Haxoautbk, HCOonb3ys YEpTEKHBIE HWHCTPYMEHTBI, PACCTOSHUS: MEXAY
JIBYyMsI TOUKaMH, OT TOYKH JI0 TIPSIMOM, JIUJIMHY ITyTH HA KBAJPAaTHOM CETKE.

— Bpraucnare 1wromank  (QUTYp, COCTABICHHBIX U3 NOPSIMOYTOJBHUKOB,
HUCIIOJIb30BaTh pa3OuMeHue Ha TMPSIMOYTOJbHUKH, Ha paBHbIE (UIrypHI,
AOCTpavBaHUE O MPSAMOYTOJBHHKA;, IMOJIB30BATHCsI OCHOBHBIMHU €JIUHULIAMU
U3MEPEHUs TUIOIIAIN; BbIpaXaTh OAHU €IWHHUIBI U3MEPEHUS IUIOMIAIN YEpPE3
JApyTHe.

— PacrniodHaBaTh Ha MOJEISIX U U300paXEHUSIX MUPAMUTY, KOHYC, HHUIUHIAD,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, PeOpO, IpaHb, OCHOBaHUE, Pa3BEPTKA.

— HBoOpaxaTh Ha KJIeT4aTOl Oymare mpsaMOyTOJIbLHBIN NapaJuIeICIUTICT.

— Bpruucasatse 00BEM OpSAMOYTOJIBHOTO napasuiesienumnena, KyOa,
MOJIL30BaThCS OCHOBHBIMU €JIMHUIIAMU U3MEPEHUSI 0OBbEMA; BbI

— Pemarp HeCJIOXKHBIE 3a/layl HAa HAXOXKJICHUE I'€OMETPUUYECKHUX BEIIUYWH B
NPAKTUYECKUX CUTYyaAlUSIX.
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TEMATHUYECKOE TUNIAHMPOBAHME YYEBHOI'O KYPCA (IIO TOOAM OBYYEHNA)
5 kiacc (He meHee 170 u)

Ha3Banmue pasagena
(Tembl) Kypca (4HCJI0

OcHOBHOE cojep:KaHue

OcHOBHBIE BHABI 1eATEJILHOCTH

o0yuaromuxcst
4acoB) y =
HarypaabHble JlecsaTnuHas cucrema Yurars, 3alUCHIBATD,
qyucJa. JleicTBUAC | CUUCIICHUS. Psin CPAaBHUBATb HATypaJIbHbIE YHCIIA;
HATYpPaJIbHbIMH HaTypaJIbHbIX YHUCEI. npeajararb " 00CyKIaTh
YUCJIAMHU HarypanbHbiii  psi. CIIOCO0OBI YIIOPSTOUYUBAHUS YUCEI.
(43 u) Yucio 0. HN3o0paxkarsb KOOPAUHATHYIO
Harypanbhabie uucna psAMYIO, oTMevyaTh quciia
Ha KOOPJMHATHOM TOYKaMH Ha KOOPAMHATHOM
npsmoii. CpaBHEHHE, OpsIMON, HAXOAUTHB KOOPJWHATHI
OKpyTrJI€eHHuEe TOYKH.
HaTypaJIbHBIX YHUCEIL. I/ICCJIeI[OBaTI) CBOMCTBA
HaTypajabHOTrO psga, uucea 0 u 1
Apudmernueckue yP pAna,
9 OPHU CIOKECHUU U YMHOKEHUH.
JEUCTBUS C I/Ip CIIoAC YMHOME
N0JIb30BAaTh NpaBuJI
HATypaJlbHBIMU CIIOJIB30 p 0
. OKPYTJICHUS HATYPaJIbHBIX YHCEIL.
yuciaamu. CBolicTBa
BbInoJHATH apudpmeTrnyecKkue
HYJII OPU CIIOKECHUU .
AEUCTBHUS c HATypaJIbHBIMU
u YMHOXXECHUH,
. 4UCJIaMU, BBIYUCJIATHh 3HAYECHUS
CBOMCTBA  €IWHUILBI o
YUCJIOBBIX BBIPAYKECHUM co
nopu YMHO>XKECHHUMU.
ckoOKaMu U 6e3 CKOOOK.
IlepemecTurenbHOE U
3anucbIBaTh NOPOU3BEICHUE B
COYETaTEJIbHOE
o BUJIE CTEIICHHU, YUTATh CTEIICHU,
CBOMCTBA CJIOXKEHUS U
HCI0JIb30BATh TEPMHUHOJIOTHIO
MHO>KEHHUST
YMHOMCHNA, (ocHOBaHwMe, rmokKas3aresnb),
paclipelICJINTCIILHOC BbIYMCJIATH 3HAYEHUSA CTEIICHEH.
CBOMCTBO BbInosHATH NPUKUIKY u
YMHOMCHHA. OLEHKY 3HA4€HUHW  YHMCIOBBIX
Jenurenn v KpaTHbIE BEIp@OKECHUM,  mpeajaratb H
4uclia, pas3IoKEeHUe NPUMEHSITh NPUEMBI NMPOBEPKHU
quciia Ha BBIYMCJICHUM.

MHOUTENN. Jlernenne
¢ ocratkoMm. IIpocTeie
M COCTaBHBIC 4YHCIIA.
IIpu3nakn
OeJIUMOCTU Ha 2, 5,
10, 3, 9.

CrerncHb C
HAaTypaJbHbIM
moka3aTeJieM.
YucnoBble
BBIPAKCHUSI;
MOPSAOO0K JIEUCTBUM.

Hcnoab3oBatsh npu
BBIUMCJIEHUSIX [1€PEMECTUTEIBHOE
51 COUYETaTEIIbHOE CBOMCTBA
CJIOKEHUS u YMHOXEHMUSI,
pacripenenuTeabHOe CBOMCTBO
YMHOXEHUSA;, (PopMyMpoOBaATh M
NPUMEHSTDH npaBujia
npeoopa3zoBaHUs YUCIOBBIX

BBIPAKEHUH Ha OCHOBE CBOMCTB
apu(METUUECKUX JICHCTBUU.

HccaenoBarhb YHCIOBBIC
3aKOHOMEPHOCTH, BBIJABUIaTh M
000CHOBBIBAThH TUNoTe3bl,
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PenieHne TeKCTOBBIX
3a7a4 Ha BCE
apudmMeTnaeckue
JACHCTBHUSI, HA
JABUKECHUE U MMOKYIIKHU

dpopmyanpoBars  00001IEHUS U
BBIBO/bI o pe3yabTatam
IIPOBEAEHHOTO HUCCJICNOBAHUA.
DopMyJaHPOBATH OINpeaeJeHUus
JICJIUTEJSI U KPAaTHOTO, HA3bIBATh
JIEJINTENIM U KpaTHbIE YHUCJIA;
pacno3HaBaTh MPOCTHIC u
COCTaBHbIE yucIa;
dbopmyaupoBars M NpuUMe-ATH
NPU3HAKHU JSITUMMOCTH Ha 2, 3, 5,
9, 10; npuMeHSTH aJrOpUMTM
pas3JIoKEHUs] YHUCJIa Ha TMPOCThIC
MHOXUTEIIM; HaXOAMTh OCTaTKH
OT JICJICHUSI U HEMOJHOE YacTHOE.
Pacno3naBats, HCTUHHBIE W
JIOKHBIE BBbICKAa3bIBAHHUS o
HaTypaJIbHbBIX quciax,
NPUBOAUTH npuMepbI 171
KOHTPHOPUMEDHI, CTPOUTH
BBICKA3bIBAHMSI W OTPHUIIAHUSA
BBICKa3bIBAHUM O  CBOMNCTBax
HaTypaJbHBIX YHCEII.
KoncTpynpoBath MaTemMaTudeckue
NPeAJIOKEeHHUsA C TTOMOIIBIO CBSI30K
«U», KUIIN», «ECJH..., TO...».
Pemartnb TEKCTOBBIC 3a/auu
apu(pMETHUICCKUM crocooom,
HMCI0JIL30BATh 3aBHUCHUMOCTH
MEXJly BeJU4YUHaMu (CKOPOCTh,
BpeMs, paccTosiHuE; 1eHa,
KOJIMYECTBO, CTOUMOCTb M JIp.):
aHAJU3MPOBATH U OCMBICJIMBATH
TEKCT 3aja4u,
nepedopmyaupoBarthb YCJIOBHUE,
U3BJIeKATh HEOOXOIMMBbIC JaHHbIC,

YCTAaHABJIUBATH 3aBUCUMOCTHU
MEXJYy BEJIUYMHAMH, CTPOUTH
JIOTUYECKYIO HEMOYKY
paccyXJIeHUu.

MoaeaupoBaTb XOJ PELICHUS
3aJa4d C NOOMOIIBIO PHUCYHKA,
CXEMBbI, TAOJIHUIIbI.

IIpuBoauTs, pa3oupars,
OLICHUBATH PA3JIMYHbIE PEUICHMUS,
3allUCU  PEHIEHUHW  TEKCTOBBIX
3aaad.

Kpurnueckn OLICHUBATH
MOJIyYE€HHBIN pe3ynbTar,
OCYLUECTBJIATh  CAMOKOHTPOJIb,
MPOBEPSISI OTBET HA COOTBETCTBUE
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YCJIOBHUIO, HAXOAUTH OIINOKU.
Pemiatp 3amadyud C TOMOMIIBIO
nepedopa BCE€X  BO3MOXXHBIX
BAPUAHTOB.

3HAKOMUTBLCHA C UCTOPHUEH
pa3BUTHST apUPMETUKHU

HarasaHas Touka, npsiMas, Pacno3naBarp Ha  4eprexax,
reomerpusi. JIunun OTPE3OK, Jayd. pHUCYHKaX, OIUCHIBATD,
HA ILIOCKOCTH (12 q) Jlomanas. HUCITOJIBb3Yysl TCPMHUHOJIOTHUIO, u
HN3mepenue  aiuvHBI u300paxarhb C IOMOIIBIO
OTpe3Ka, 4epTEKHBIX UHCTPYMEHTOB:
METPHUYECKHUE TOYKY, OPSAMYIO, OTPE30K, JydY,

€IUHUILIBI HU3MEPEHMUS yIroJi, JJOMaHYI0, OKPY>KHOCTb.
mnuHbl. OKPYKHOCTH Pacno3naBarh, NPUBOJIUTH
U KPYT. npuMepbl OOBEKTOB  pPEATLHOTO
IIpakTnueckas MHpa, UMCIOIHHIX bopmy
pa6ota «IlocTpoeHte M3y1EHHBIX dburyp, omeHuMBaTh

y30pa 3 MX JUHCHHBIC PasMephl.

OKPYIKHOCTEH. Hcnoisib3oBarsb JIMHEUKY U
. TPAHCHIOPTUP KaK HHCTPYMEHTHI
yroi. HpsAMOH, | 1ng mocTpoeHHs M HM3MeEpeHHs:
OCTphbIHM,  TyHon H U3MEepPSAThL  JJIMHY  OTPE3Ka,
PasBCPHYTBIN  yTJIBI. BEJIMUUHY YIJIa; CTPOUTH OTPE30K
HN3mepenwne yrios. 3aJaHHOW JIUHBI, YTOJI, 3aJlaHHOM
IIpakTuueckas padora BEJIUYHUHBI; OTKJIAAbLIBATH
«ITocTpoeHue yriosn UPKYJIEM pa HbIE OTPE3KH,
CTPOUTH OKPY>XHOCTH 3aJJaHHOTO
paaunyca. N3o0paxarsb
KOH(pUTypauu Te€OMETPUUYECKUX
dburyp u3 OTPE3KOB,

OKPY>XHOCTE€H, HX YacTe€ul Ha
HEJIMHOBAHHOM W KJIETYATOM
Oymare; npeajiarathb, ONNUCbHIBaTh
u 00CcyXKaaTh CIocoobl,
AJrOPUTMBI TIOCTPOECHHUSL.

Pacno3zHaBath M n300paxarthb Ha
HEJIMHOBAHHOW W KJIETYATOM
Oymare npsiMmOM, OCTPBIM, TYIIOH,
Pa3BEPHYTHIN YTJIbI;

CPABHUBATH YIJIbI.

bIYUCJIATL OJIMHBI OTPEC3KOB,
JIOMAaHBbIX.

IToHuMAaTh U UCIOJIB30BATH NPHU
pellleHnuH 32124 3AaBUCUMOCTH
MEXAY €AUHULIAMU METPUUECKOUN
CHUCTEMBI MEP; 3HAKOMUTBLCH C
HEMETPUUYECKUMHU CUCTEMAaMHU MEp;
BbIPAXKATH JINHY B Pa3JIMYHBIX
equHuLax niMepenus. UcecaenoBarnb
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dburypsl u KoHGUTypaIuu,
HCIIOJIB3YS TU(DPOBBIE PECYPCHI

OOBIKHOBEHHBIE
apoou

(48 u

Jpo6s. IIpaBunbHbIE
u HETIpaBUJIBHBIC
JIpoOHu. OcHOBHOE
CBOMCTBO JTIpOOH.
CpaBHeHue npo0Oeii.

Cnoxxenue u
BBEIUYUTAHUE
OOBIKHOBEHHBIX
napobeii. CMerianHas
IpoOb. YMHOKEHHUE

u JICTICHUE
OOBIKHOBEHHBIX
apobeii;  B3aUMHO-

oOpaTHbI€e JIpOoOHu.

Permrenne TeKCTOBBIX
3a/1a4, COAEp KaIlux
apodou.  OCHOBHBIC
3aJ1auv Ha JIPOOH.
IIpumenenue OYKB
TSt 3arucu
MaTeMaTUICCKHUX
BBIPAKECHUU 1
OPEIIOKECHUN

MopaeaupoBarb B rpadUUecKoOi,
npeaMeTHo Gopme, ¢ TOMOIIBIO
KOMITbIOTEpA MOHSITUS u
CBOICTBA, CBSI3aHHBIC C
OOBIKHOBEHHOW APOOBIO.

Yurarthb u 3anuCbIBaTh,
CPAaBHUBATH OOBIKHOBEHHBIEC
IpobOu, mpeajiaraTb, 000CHOBBIBATH
" 0o0CyxKIaTh CIIOCO ObI
YIOPSAOYUBAHUS IPOOEi.

N3o00paxkarnb OOBIKHOBEHHBIC
npobu TOYKaAMHU Ha
KOOPAMHATHOM IpsSIMOU;
MCII0JIB30BAaTh  KOOPJAMHATHYIO

OpsSIMYIO JJIsI CPaBHEHHS IPOOeH.

®opMyJIMPOBaTh, 3alHCHIBATH C
MOMOLIbIO OyKkB OCHOBHO€
CBOWCTBO OOBIKHOBEHHOM JIpOOH;
HMCII0JIb30BAaTh OCHOBHOE CBOMCTBO
IpoOu TSI COKpaIleHUsl ApoOeh u

MPUBEACHUSI JIpOOM K HOBOMY
3HAMEHAaTEIIO.
IIpeacraBiasiTh CMEIIaHHYIO

IpoOb B BHUJIE HEONPaBUIBLHOU U
BBIJICJISITh LEJIYIO YacTh YHCJA U3
HenpaBUJIBLHOU APOOU.
BbInoJHATH apudpmeTrnyeckue
neicTBuA c OOBIKHOBEHHBIMH
JIpOOsIMU; TPHUMEHATH CBOWMCTBA
apuMETHUCCKUX JCHUCTBUM IS
palyoHalIn3alui BbIUYUCICHUN.
BBINOJIHATH NPUKUAKY U OLEHKY
pe3yJibTara BBIYHCJICHUMN;
npeaiaraTb U NPpUMeEHSITh MPUEMBI
NMPOBEPKU BbIYUCIICHUM.
ITpoBoauTs HCCJICAOBaAHUS
CBOMCTB JIpo0Oeil, omnupasch Ha
YHCJIOBBIE IKCIEPUMEHTHI (B TOM
4HCJIe C TIOMOIIBIO KOMITBIOTEPA).
Pacno3naBarb UCTUHHBIC U
JIO’KHBIC BBICKA3bIBAHUS O APOOSX,
NPUBOJIUTH npuMepbI u
KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS W OTPUIIAHUS
BBICKa3bIBaHUM.

Pemrarp TEKCTOBBIC  3aJadu,
coJieprkainiue JpoOHbIC HaHHbIE,
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U 33J1a4yM Ha HAXOXJAEHUE 4YacTu
LIEJOT0 W LEJIOr0 MO €ro 4acTu;
BBISIBJIATH HMX CXOACTBA WM
pa3jandus.

MoaeaupoBaTb XO0J PpELICHUSA
3ala4d C IOMOINBIO PUCYHKA,
CXEMBbI, TaOJIULIBI.

IIpuBoaUTH, pa3ouparh,
OIIEHUBATh PA3JIMYHBIC PEIICHUS,
3allUCHA  PEIICHUN  TEKCTOBBIX
3aaad.

Kpuruueckn OIlEeHUBATH
MTOJTyY€HHBIH pe3ynbTar,
OCYIIIECTBIIAITH ~ CAMOKOHTPOJIb,
IPOBEPSIsT OTBET Ha
COOTBETCTBHE YCJIOBHIO,
HAXOAUTHL OIIUOKH.
3HAKOMUTHCHA C ucropuen

pa3BuUTHs apuPMETUKU

Harasanas
reoMeTpusi.
MHOroyrojibHUKU
(10 a)

MHOTOYTOJTBHUKH.
YHeThIpEXYTroJIbHUK,
PsIMOYTOJIBHUK,
KBaJpar.

IIpakTnueckas
pa6ora «Iloctpoenue
OpsIMOYTOJIbHUKA C
3a/laHHBIMHU
CTOpPOHaMH Ha
HEJIMHOBAHHOM
oymare».
TpeyroabHUK.
I[nmomane u
nepuMeTp
OpsIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX us3
OpsIMOYTOJIBHUKOB,
SIUHULIBI
U3MEPEHUS
MJIOMIAJIN.
IlepumeTp
MHOTOYTOJIbHUKA

OnucehiBaTh, HUCIOJIb3YS
TePMHUHOJIOTHIO, H300paxkarb C
I[IOMOIIIBIO 4EePTEKHBIX
WUHCTPYMEHTOB M OT PYKH,
MOJIE€JINPOBATh u3 Oymaru
MHOT'OYT'OJIbHUKH.

IIpuBoauTH NMpUMEPBLI OOHEKTOB
peaJibHOTO  MHpPa,  HUMEIOIIHUX
dbopmy MHOTOYT'OJIbHHUKA,
OpsIMOYTOJIbHUKA, KBagpara,
TPEYTrOJbHUKA, OLEHUBATHL WX
JINHEWHBbIC pa3Mepsl.
Bpruvcasars: nepuMeTp
TPEyYTrOJbHUKA,
OpsIMOYTOJIBHUKA,
MHOTI'OYT'OJIbHHUKA,; JI0MIAb
OpsIMOYTOJIbHUKA, KBaJparTa.
HN300pakaTrb  OCTPOYTOJIbHBIE,
OpsSIMOYTOJIbHbIE u

TYIIOYT'OJIbHBIE TPEYTOJIbHUKHU.

CtpouThb Ha HEJIMHOBAHHOU M
KJieTyaTol Oymare KBaapar |
OpSIMOYTOJIBHUK C 3aJaHHBIMU
JJMHaMu cTtopoH. HcciemnoBarnb
CBOliCTBa MPsSIMOYTOJIbHUKA,
KBaJpara IIyTEM DKCIIEPUMEHTA,
HaOJIFOJICHUSI, U3MEPEHUSI,
MOJEJINPOBAHUS; CpPaBHUBATh

25




CBOMCTBA KBaapara u
OpsSIMOYTOJIbHUKA.

KoncTpynpoBath MmaTemMaTH4yecKue
NpeJIOKeHHsA C MOMOIIBIO CBSI30K

«HEKOTOPBIN», «ITFO00M.
Pacno3HaBatb  UCTUHHBIE H
JIOKHBIE BbICKAa3bIBAHUS 0

MHOTOYTOJIbHUKAX, HNPUBOJIUTH
NnpuMepbl U KOHTPIIPUMEPHI.

HccaenoBarnb 3aBUMCUMOCTD
IUIONIA/IM KBaJpara OT JJIU-bI €ro
CTOPOHBI.

HUcnoyb30BaTh CBOHCTBA
KBaJpaTHOU CETKU U1t

noctpoeHust ¢puryp; pasouBarb
OpsIMOYTOJIbHUK Ha KBaJIpaThl,
TPEYTrOJIbHUKU; COCTABJIATH
(urypelr U3  KBaApaToB WU
NpPsIMOYTOJIbHUKOB M HaXOJIUTh
WX TUIOIIAAb, pa30uBaTh (PUTYPHI

Ha IpAMOYTOJIbBHHUKH 51
KBaapaTbl 51 HaxXoIUuThb ux
Iromanb.

BbipaxkaTh BeIWYUHY IJIOMIAAA B
pa3InYHBIX €IUHUIAX U3MEPECHUS
METPUUYECKOU CHUCTEMBI MEp,
NOHUMATL M  HCHOJIL30BaTh
3aBHCHMOCTH MEXKIY
METPUYECKUMHU eINHUIIaMU
U3MEPEHUS TUIOIIAIH.

3HAKOMHUTBCA ¢  NpUMepaMu
NnpuMeHeHUs TIOIa U u
nepumMeTrpa B OPAKTUUYECKHUX
curyanusix. Pemiarb 3agadym wu3
pealbHOU >XU3HHU, NpPeNjiaratb u
00CyKIaTh Pa3/IMYHbIE CIIOCOObI
pelieHus 3aaay

JecaTUYHbBI

eposm

JlecsTuuHasi 3amMCh
npobeii. CpaBHeHHE
JIECSITUYHBIX APOOECH.

JlencTtBust C
AECATUIHBIMU
JIPOOSIMU.
OkpyrieHue
JIECATUYIHBIX JIPOOCH.

IpeacraBiasiTh ISCATUIHYIO ApOOb B
BUJIE OOBIKHOBEHHOH, 4YHUTATHL M
3alUChIBATD, CPaBHUBATH
NeCSITUYHBIE  ApoOW, MpeliaraThb,
000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIIOPSIIOYNBAHUS JIECSITUIHBIX
IPOOCH.

N3o00pakaTh JECATUYHBIC JpOOU

26




Pemenue
TEKCTOBBIX  3ajady,
coaepKammux Apoou.
OCHOBHBIC  3aJa4H
Ha apoowu

TOYKaMH HAa KOOPAUHATHOMN IIPSIMOM.
BbIsABAATL CX0ACTBA M Ppa3iin4Ms
NnpaBujl apuUPMEeTUYECKUX JICUCTBUU
C  HaTypaJIbHBIMU  4YHCJIAMH U
JIECATUYHBIMU APOOSIMHU, OOBSICHATH
UX.

BbInogHATH apumMeTHdecKre
TNENUCTBUS C JECATUYHBIMH JIPOOSIMU;
BBINOJIHATH NPUKHUAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUN.
IIpumeHsaTs CBOMCTBA
apu(PMETUICCKUX NEeUCTBUMN TS
panyroHaIn3aluu BEIYUCIICHUM.
IIpyuMeHATH NPaBHJIO OKPYIJICHUSA
necaTuYHbIXx  npobeit.  IlpoBoauThb
HMCCJICAOBAHUA CBOWCTB JECATHYHBIX
npoOeii, omnupasicb Ha YHUCJIOBBIC
SDKCIIEPUMEHTBHl (B TOM YHCJIE C
IIOMOIIIBIO KOMITBIOTEPA), BHIABUIATH

TUII0TE3bI U MMPUBOJIUTH 1704
000CHOBaHUSI.

PacnnoznaBarthb UCTUHHBIE U
JIO)KHBIC BBICKA3bIBAaHUS O JIpPOOsX,
NPUBOJIUTH npuMepbI U
KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA U OTpHUIIAHUS
BBICKa3bIBAHUH.

Pemiatn TEKCTOBBIE 3aa4u,

coJiepaiirue JIpoOHbIE IaHHBIC, U
Ha HaXO0XJIEHWE 4YacTh LeJoro u
LE€JIOTO I10 €r0 YacTU; BBIABJIATH MX
CXO0/ICTBA M pa3Jinuud.
MopesiupoBarthb XOZ  pelIeHUus
3aJlayy C MOMOIIBIO PUCYHKA, CXEMBI,
tabmuupl. IlpuBoauTh, pazdupars,
OIlECHUBATH pAa3JIMYHbIE PEIICHUS,
3alMCHU PEHIEHUN TEKCT BhIX 3aJ1a4.
OnepupoBaTth JIPOOHBIMH YHCJIAMU B
pEaIbHBIX )KU3HEHHBIX CUTYyaIlUsIX.

Kpurnuecknu OLICHUBATH
MOJIyYEHHBIN pe3ynbTar,
OCYULIECTBJISITH CaMOKOHTPOJIb,

pOBEPsisi OTBET Ha COOTBETCTBHUE
YCJIOBUIO, HAXOAUTH OMIMOKH.
3HAKOMUTBLCHA ¢ UCTOPUEH Pa3BUTHUS

apupMeTuKun
Harasianast MHoOrorpaHHUuKH. Pacno3naBarnb Ha yepreKax,
reoMerpusi. N3o006pakenue PUCYHKaX, B OKpYKalleM MHuUpe
Tesa u MHOTOTPAaHHUKOB. NPSIMOYTOJIbHBIMN napajieienuIie,
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¢purypsiB Monenu KyO0, MHOIOIpaHHUKH, OIHUCHIBATH,
MPOCTPAHCT | IPOCTPAHCTBEHHBIX HCIOJIb3YH TEePMHUHOJIOTHIO,
Be (9 ) TEIl. OLIEHMBAaTh JIMHEHUHbBIC PA3MEPHI.
[TpSAMOYTOTbHbII IIpuBoAMTL mNpUMEpPbI OOBEKTOB
apasTesenumne;, peaJbHOrO0 MHpa, UMErUux (opmy
Ky6. Paspéprky | MHOTOTDAHHMKA,  NPAMOYTOJBHOTO
Ky6a 4 | Hapajuienenumena, Kyoa. .
300paxkaTb KyO =~ Ha KJE€T4YaTou
napajieaenurena. yMmare.
[IpaKkTuuecKas HUccaenoBarhb CBOlCTBa KyOa,
paGora «Pa3épria | TPAMOYTOIBHOTO Iapajulelenuiena,
KyGay. MHOTOI'PaHHUKOB, HUCTIONb3Y s
. MOJEJIH.
O6BEM Ky0a, | PacnosnaBate u  W300paKaThb
IpAMOYT'OJIEHOTO pa3BEPTKU KyOa M mapasuiesIeNuIe/ia.
napajijiejicnumne/ia MopaeiupoBaTh KyO u
napasuiejenunea u3 OyMmara u mpounx
MaTepruaioB, OOBACHATH  CIHOCO0
MOJE€IMPOBAHUS.
HaxoauTh wu3MepeHusi, BbIYUCJIATH
IUIOIaAb MOBEPXHOCTH; 00BEM KyOa,
MPsIMOYTOJIBHOTO  MapajuiesIeNUIIea;
HCCJIe0BATh 3aBHCHMMOCTB 00BbEMa
kKyba OT JUIMHBI €ro  peopa,
BbIIBUTATh " 000CHOBBIBATDH
rumnoresy.
Ha06aroaaTts 1 nMpoBOAUTH aAHAJOTHH
MEXJ1y TMOHATUAMHU  IUIOIIAJU U
00béMa, mnepuMeTpa U IUIOIATU
MMOBEPXHOCTH. Pacno3naBarhb
HCTUHHBIE U JIOXKHBIE€ BBICKa3bIBaHUS
O  MHOIOTrpaHHUKaX, TMPUBOAUTH
NnpUuMepbI " KOHTPIIPUMEPHI,
CTPOMTH BBICKa3bIBAHUS u
OTpPULIAHUS BHICKA3bIBAHUM.
Peumratpb 3a1auM 13 peaJlbHOW KHU3HU
IoBTOpEHHe IToBTOpEHUE BoruMcassTh 3HAYEHUSI BBIPAKECHUM,
" OCHOBHBIX IIOHSATHIA M | COJEpXKAlIUX HaTypajlbHbIE 4YHCIA,
06001enne METOJIOB Kypca 5 | OOBIKHOBEHHBIE W  JIECATUYHBIC
(10 u) Knacca, 000011eHre | ApOOH, BBINOJHATE IIPEOOPaA30OBAHUS
3HAHUU qucell.

BeiOupars cmocod  cpaBHEHUS
4yces, BBIYUCIICHUN, TNPUMEHATDH
CcBOliCTBA apupMeTHUISCKUX
JICUCTBUU  [JII  palHMOHAJIW3AILAUA
BBIYUCIICHUMN.

OcyumecTBJIATH CAMOKOHTPOJIb
BBITIOJIHSIEMBIX JEeVCTBUU U
CaMONPOBEPKY pe3yibTara

BBIYUCJICHUMU.
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Pemiarp 3agaum 13 peanbHOM XKU3HHU,
NPUMEHSTh MaTeMaTHYeCKHe
3HAHUA JJIs1 pPEUICHUs 3a7a4y U3
JNPYTUX Y4eOHBIX MPEIMETOB.

Pematnb 3aa4um pPa3sHbIMH
cnocodamMmu, CpPaBHHBATH CHOCOOBI
peuIeHus 3aJauy, BbIOUPATH

PAMOHAJILHBINI CIOCO0
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6 ximacc (ue menee 170 q)

Ha3zBanue
pasjaeJia OcHoBHOE OcHOBHBbIE BUbI 1€ATEJILHOCTH
(TeMbI) coJiep:KaHue 00y4arImmuxcs
Kypca (4uciio
9JacOB)
Harypaabu ApudmeTnueckue BbInosHATH apudMeTHYeCKHE
ple YNCcJia JEUCTBUS Cc | meicrBus c MHOTO3HAaYHBIMU
0 ) MHOTO3Ha4YHbIMH HaTypaJbHBIMHU 4YHCJIAaMH, HAXOAMUTh
HaTypaJIbHBIMU 3HAYEHHUsI YUCJIOBBIX BBIPAXKEHHUUN CO
yuciaaMiu. YuciioBble | CKOOKaMH M 0€3 CKOOOK;, BBIYHCJIATH
BbIpaKCHUS, 3HAYEHHUS] BBIPAXKECHUM, COAEpPKaIIUX
MOpANOK  JeHCTBUIA, | CTENECHU. BBIMOJHATE NMPUKHAKY H
UCIOJIb30BAHUE OLIEHKY 3HA4YEeHUM YHCJIOBBIX
ck0OOK. OKpyrieHue | BBIPOKCHUH, NPUMEHATH  NPHEMBI

HATypaJIbHBIX YHCEII.

Jlennrenu H
KpaTHbIC qHCJIa;
HAWOOJbIINN 00U
OCITUTEIIb 17

HauMEHBbIIIEE 00IIIee
KpaTHOE€.

PazmoxeHue ywuciaa
Ha OpOCThIC
MHOKHUTECIIH.
JleauMocTh CyMMBI U
OPOU3BEACHUSI.
JleneHue C
OCTATKOM.

Pertenue
TEKCTOBBIX 3a/1a4

npoBepku pesyinbrara. Ucnmosan3o0BaTh
NPU BBIYUCICHUAX NIEPEMECTUTEIIBHOE
1 COYETaTEIbHOE CBOMCTBA CIIOXKEHUS
U yMHOXEHHS, pachpeIeIuTeIbHOE
CBOWCTBO YMHOEHHUSI OTHOCHUTEIIHLHO

CJIOKEHMUS, CBOMCTBAa
apupMEeTHUUYECKUX ICHUCTBUIA.
HUccaenoBarsb YUCJIOBBIE
3aKOHOMEPHOCTH, MMPOBOJIUTH
YU CIIOBBIE AKCOEPUMEHTHI,
BBIIBUI'aTh " 000CHOBBIBATH
TUIoTEe3bl.

PopmMyaMpoBaTh onpeae/IeHus

JIEJIUTEJISI U KPaTHOTO, HAUOOJIBIIETrO
oomIero JeauTelIsd U HauMEHBIICTO
o0IIIero KpaTHOro, TIIPOCTOTO U
COCTAaBHOI'O 4YHCEJI; HCHOJb30BaTh
9THU TOHSITUSI IPU PEIICHUU 3a]a4.
IIpumensTh AJIrOPUTMbI
BBIUMCJICHUS HaAMOOJIBIIIETO OOIIeTro
NEIUTEId U HaWMMEHBIIEro OOIIEero
KpaTHOTO JIByX 4YHWCEJ, aJrOpUTM
pa3JIOKEHUsT 4YHWcjia Ha MPOCThIC
MHO>KHUTEIH.

HUccaenoBarh yCclIOBUS JEIUMOCTH HA
4 u 6. UcciienoBarhb, 00CyXKIATH,
¢dopmyaupoBaTh U1 000CHOBBHIBATH
BBIBO/l O YETHOCTU CYMMBI,
MPOU3BEACHUS: JBYX UYETHBIX YUCEI,
JIIBYyX HEUYETHBIX YHUCJIE, YETHOIO U
HEUYETHOTO YHCEII.

HccaenoBaTrb CBOMCTBA CIUMOCTH
CYMMBbI U TPOU3BEJICHUS YHUCEJI.
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IlpuBoauTh, NpUMEPBLI YHCET C
3aJaHHBIMH CBOMCTBaMHU,
pacno3HaBaTb BEpPHbIEe U HEBEPHbIE
YTBEPXKJICHUS O CBOMCTBaxX 4YHCE,

onpoBeprarb HEBEpPHBIE
YTBEPKIACHUSA c IMOMOIIBIO
KOHTPHPUMEPOB.

KoncrpyupoBath, MaTeMaTHuyeckue
NpeIJIosKeHUsI C TIOMOIIBIO CBSI30K «H,
«UIIN», «ECJH..., TO...».

Pemarsb TEKCTOBBIC 3ajgavd,
BKJTFOYAFOIITUE TOHSTHS JICITUMOCTH,
apudMeTUIEeCKUM CcIrrocooom,
HMCIOJIb30BaTh nepebop BCEX
BO3MOXXHBIX BapHUAHTOB.
MoaeaupoBaTh  XOI  pPEUICHUS
3ajlayd C TIOMOIIBIO  PHCYHKAa,
CX€MBbl, TaOJIUIIbI.

IIpuBoaMTH, pa36UpaTh, OLIEHUBATDH
pa3InyHbIC peueHus, 3armucu
pEUIeHN TEKCTOBBIX 3a]1a4

Kputnueckn OLICHUBATH
MOJIYy4YeHHBI pe3yJibTaT, HaXOJIUTh
OIIMNOKH, OCYIIECTBIISITh
CaMOKOHTPOJIb, NPOBEPsSII OTBET Ha
COOTBETCTBHUE YCIOBHUIO

Harasanas
reomMeTpusi.
IIpsaMble Ha
IJIOCKOCTH

(7 )

IlepneHauKyISIpHBI
e npsiMbI€.
I[TapannensHbIE
npsiMbI€.

Paccrositnue wmexmay
ABYMsSI TOYKaMH, OT
TOYKHA 1O OPSAMOMH,
JJIMHA  IIyTA  HA
KBaJpaTHOM CETKE.

I[Ipumepsl nIpsIMBIX B
OPOCTPAHCTBE

PacnoznaBartb Ha qyepTexkax,
pHUCYHKax ciayyau B3aUMHOT O
pPacHoJIOKEHUsI ABYX NPSIMBIX.

N300paxaTh ¢ IOMOUIBIO YE€PTEKHBIX
UHCTPYMEHTOB Ha HEIUHOBAHHOWU WU
KJIET4YaTOM Oywmare JIBE
epeceKarImecss IMpsMble,  OBE
napajjieibHble NOpPsSIMbIE, CTPOUTH

OpsIMYIO, NEePHEHIUKYISIPHYIO
TAHHOM.

IIpuBoauTs npumMepbl
napajaieibHOCTH u

NEPIEHAUKYJIIPHOCTU  TMPSIMBIX B
IIPOCTPAHCTBE.

Pacno3HaBarb B MHOIOYIOJIBHUKAX
NEPIEHANKYJISIPHBIE U TTapaJlIeJIbHbIC

CTOPOHBHI. N3o006paxkarthb
MHOTOYTOJIbHUKH C
napauieJIbHbIMU,

NEPIIEHAUKYJISIPHBIMHA CTOPOHAMM.

HaXO}II/ITB PaACCTOSSHHUC MCIKIAY
ABYMs  TOYKaMW, OT TOYKH OO
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OpPsSIMOM, JJTAHY nyTH Ha
KBaJIpaTHOM CETKE, B TOM YHCIIEC
HCITOJIB3YsI IU(POBBIE PECYPCHI

Hpo
on

(32

OOBIKHOBEHHAs
JIpOOb, OCHOBHOEC
CBOMCTBO npobu,
COKpallleHuEe ApoOeH.
CpaBHEHUE u
YIIOPSIAOYUBAHUE
JpoOeii.
JecsitTuunbie apolOu
u MeTpUYecKas
cucremMa Mep.
Apudmernueckue
JEUCTBUS C
OOBIKHOBEHHBIMU U
JICCSITUYHBIMU
JAPOOSIMHU.
OTHoOUICHUKE.
Jleadenue B JaHHOM
OTHOIIICHUH.
Macnira0o,
MIPOTIOPIIHS.
IlonsaTne mnpolueHra.
Bpruucienue
IpOIeHTAa oT
BEJIMYUHBI u

BCJIMYHMHBI IO €€
OPOIICHTY.
Pemienue
TEKCTOBBIX  3ajad,
coJiep KaIrux JIpoou
U IPOILICHTHI.

ITpakTuueckast
paboTta
«OTHOLIEHUE
JOJIUHBI OKPY>XHOCTH
K €€ AMaMeTpy»

CpaBHuBaTH U YHOpsSiA04YMBATH
IpoOu, BHIOMPATH CHOCO0 CpaBHEHUS
poOeii.

IlpeacraBiasaTh JISCITUYHBIC IpPOOH
B BHJE OOBIKHOBECHHBLIX ApoOei u
OOBIKHOBEHHBIE B BUJIE€ JTECATUYHBIX,
HCII0JIL30BaTh ’KBHBAaJIEHTHBIE
npeacTaBjeHusi JIPOOHBIX YUCEI IIPHU
WX CPaBHEHHH, ITPU BBIUYHCIICHUSX.

HUcnoub3oBarh J€CATUYHBIE JIpOOU
npu npeoOpa3oBaHUMU BEJIUYHUH B
METPUUYECKOU CUCTEME MEDP.
BbInoJHATH apu(pMeTHYeCKHe
AedcTBUSA C  OOBIKHOBEHHBIMH U
JIECSITUYHBIMU APOOSIMU.
BpruuvcasiTe 3HaYE€HUS BBIPAKEHUU,
coJiep)Xaliux  OOBIKHOBECHHBIE U
JICCITUYHBIE  JIpOOU,  BBIMOJHATH
nmpeoOpa3oBanusi ApobOeii, BLIOMPATH
CI10C00, NPUMEHATDH CBOMCTBA
apupMETUUYECKUX JCUCTBUU IS
panroHaIn3aluu BBIUYMCICHUM.
CocTaBiasiTh OTHOUICHUS U NPONOPIINH,
HAXO/UTh OTHOIIICHUE BEJIUYMH,
JICIUTh BEJIUYUHY B JaHHOM
otHouieHuu. Haxoaurtsb
IKCIEPUMEHTAIBLHBIM MMYTEM
OTHOIIIEHHUE JJIMHBI OKPY>KHOCTH K €€
TAAMETPY.

HNuTepnperupoBars Macumtad Kak
OTHOIIIEHHWE  BEJIMYMH, HAXOJAUTh
MaciuTad nJjiaHa, KapThl u
BBIUHCISITh PACCTOSIHUS, UCHOOJIb3YS
MacuiTao.

OO0BSICHATH, 4YTO TaKOE TMPOIIEHT,
YIOTPEeOasITh OOOpOTHI peUu  Co
CJIOBOM  «IIPOLIEHT». BpbIpaxars
OPOLIEHTHI B ApOOsiX M ApoOU B
OpPOILIEHTAX, OTHOILICHUE JIBYX
BEJIMYMH B MTPOLIEHTAaX.

BbluucasTh OpOLEHT OT Yucia U
YHUCJIO MO €ro NnpoueHTy. OKpyriasaThb
ApoOU W  TIPOLEHTHI, HAXOJIUTh
NpUOTIMKEHUST YHCEIT.
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Pemarn 3aaum Ha 4acCTH,
MIPOIICHTHI, MIPOTIOPIINH, Ha
HaxoKJieHue apobu (IpoleHTa) OT
BCJIMYHUHBI U BEJIMYUHBI 110 €€ ApooH
(mponenty), apobu  (TpoOIeHTA),
KOTOPBIA COCTaBJISICT OJHA BEIUYHWHA
ot apyroi. IllpuBoauTs, pazoupars,
OlLlEeHMBATh pAa3JIMYHBIC PEIICHUS,
3aITCH PEIICHUH TEKCTOBBIX 3aj1ad.
HN3BaekaTs nHgopManmio u3 TadIuIl
W JOWarpamMM, HHTEPIPETHPOBATH
TaOJIMYHBIC JaHHBIC, OIPEACIISATh
HauOoJbIlIeeE W HAWUMEHbIIICE W3
MMPEJICTABIICHHBIX JTAHHBIX
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Ilpooonocenue

Ha3zBanmue
pasaena OcHoBHOE OcHOBHBIE BHIBI 1eATEJIHLHOCTH
(TeMbl) cojepKaHue 00yYaroIuxcs
Kypca (4muciio
JacOB)
Harasn OceBasi cummMmeTpusi. | Pacmo3dHaBarb Ha 4Yeprexax U
Hasl enTpanbHas U300paKEHUSIX, M300pakaTb OT
reoMeTp CUMMETPUSI. pyKHd, CTPOMTHL C  OOMOIIBIO
usl. [MocTpoeHue WUHCTPYMEHTOB ¢durypy (OTpe3oxK,
CummMmer cuMMeTpu | JIOMaHylo, TPEYTrOJIbHUK,
pua (6 qHBIX HUTYD. OpsSIMOYTOJIBHUK, OKPY>KHOCTB),
4) CUMMETPHUYHY IO JAHHOU
lpaxTutieckas OTHOCHUTEJIBHO MPSIMOU, TOYKH.
pabota «Ocesas HaxoauTs mpuMepbl CUMMETPUU B
CUMMETPHID. OKpyXxarouieM mupe. MoaeaupoBarb
Cummerpus B u3 Oymaru JIBE burypsi,
IIPOCTPAHCTBE CUMMETPUYHBIC OTHOCHUTEJILHO
MPSIMOM; KOHCTPYHpPOBAaTh
r€OMETPUUECKHUE KOH(pUrypaiuu,
UCIOJb3ysl CBOMCTBO CHUMMETPHUH, B
TOM YHUCJIE C MOMOILIBIO HHA(PPOBBIX
pecypcoB.
HcciienoBarb CBOMCTBA U3YYEHHBIX
(uryp, cBsI3aHHBIE C CHUMMETPHUEH,
HCIIOJIb3YSI DKCIICPUMEHT,
HaOJII0AeHHE, MOJIEIIMPOBAHUE.
O0ocHOBBIBAaTb, ONPOBEPrarb C
MOMOIIbIO KOHTPIPUMEPOB
YTBEPKIACHUSI O CUMMETPUH PUTYp
Bripaxe IIpumenenune OykB | Mcnmoab3oBarh OyKBBI JJIS1
HHS C 1St 3armmcHu | 0O0O3Ha4YeHHUsI 4YHCEJI, NpU 3arrucu
OyKkBam MaTeMaTU4eCKUX MaTeMaTU4YeCKUX  YTBEPKICHUM,
n (6 4) BbIpaKE€HU U U | COCTaBJSATH OyKBEHHbIE
OpPEITOKECHUM. BBIPAKEHUSI IO YCJIOBUIO 3aJ1a4H.
bykBeHHBbIE HccienoBarnb HECJIOXKHBIE
BBIpaKCHUSI U | YUCJIOBBIE 3aKOHOMEPHOCTH,
YUCJIIOBBIE UCMOJb30BaTh  OYKBBI  JIJIsI  UX
HOACTAHOBKHU. 3aMUCH.
BykBeHHbBIE BbI4uCIATHL YHUCIIOBOE 3HAYECHHUE
paBEHCTBA, OYKBEHHOTO BBIPpAXKCHUS opu
HaXOXKJICHUEC 3aJdHHBIX 3HAUYCHUAX 6yKB.
HEHU3BECTHOI'O 3anucbiBaTh (GOpMYyJIbI: TIEpUMETPA
KOMITOHEHTA. u IO U NPSIMOYTOJILHUKA,
DopMyIIBI KBajpara; JJWHBI  OKPYKHOCTH,
JI0MIaTh Kpyra; BBINOJIHATH

BBIYMCJIEHUs 110 3TUM opMyJIam.
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CocraBiATh ¢dopmy.ibl,
BBIPAKAIOIIME 3aBHCUMOCTH MEXIY

BCIIMYMHAMM: CKOpPOCThb, BpCwMmsi,
PaCCTOSHUC, ocHa, KOJINYCCTBO,
CTOHUMOCTD, IIPpON3BOAUTCIIbHOCTD,

BpeMsi, 0OObEM pPaOdOTHI; BBIITOJHATH
BBIYHUCIICHHS 10 O TUM (popmyiiam.

Haxoaurthb HEW3BECTHBIN
KOMIIOHEHT apuPMETUIECKOTO
EeUCTBUS

Harasag
Hasl
reoMeTp

usl.
Durypbi

Ha

IUIOCKOCTH
(14 )

YeThIpEXYTrOJIbHUK,
OpUMEPHI
4eTBIPEXYTOJIBHUKO
B. lIpsAMOyroabHUK,
KBaJpaT: CBOMCTBa
CTOPOH, YIJIOB,
JUaroOHaJcH.

N3mepenue
Buner
TPEYrOJILHUKOB.

YTJIOB.

IlepumeTp
MHOT'OYTOJIbHUKA.
I[Tmomianes urypsl.
Dopmybl
nepuMeTpa u
101 A A
OpsIMOYTOJIbHUKA.
ITpubnmxEnnoe
N3MEpEHUE
roaau Guryp.
IIpakTnueckas
pabora «Ilnomiaasb
Kpyra»

N300paxxkaTrs Ha HEJIUWHOBAHHOUW U

KJIETYaTOM Oymare C
HUCIIOJIB30BAHUEM 4epTEKHBIX
UHCTPYMEHTOB YECTBIPEXYTOJIBHUKU
C  3aJaHHBIMM  CBOWCTBaMH: C
napajuieJIbHbIMU,

NEPHEHAUKYIISIPHBIMU, paBHBIMU
CTOpOHAMH, MPSAMBIMH yIJIaMU WU

JIp., pPaBHOOEPEHHBIN TPEYTOJIbHUK.
IIpensarars U 00Cy:XAATH CHOCOOBI,
aJIrOPUTMBI TIOCTPOCHUSL.

Hccaenoars, HCHOJb3Ysl
OKCHEPUMEHT, HaOJII0JICHUE,
MOJIEJIMPOBaHUE, CcBOlCTBa
NpsIMOYTOJIbHUKA, KBaJpara,
pa3buBarth Ha TPEYTrOJIbHUKHU.
O0ocHOBBIBATH, ONpPOBEpPrarb C
MOMOIIBIO KOHTPIIPUMEPOB

YTBEPXKAEHUST O MNPAMOYIOJIBHUKE,
KBaJpare, paclo3HaBaTb BEPHBIC U
HEBEPHBIC YTBEPKACHUSI.

N3mepsaTs M CTPOUTH C TMOMOIIBIO
TPAHCIIOPTHUPA YIJIbI, B TOM YHCIIE B
MHOI'OYTOJIbHUKE, CPABHUBATh YIJIbI;

pacmo3HaBaTb  OCTPbIC, MPSMBIE,
TYIIBIE, pa3BEpPHYTHIE YTJIBL.
PacnoznaBars, n300paxkarhb
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIM,
TYIOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHUU TPEYTOJIbHUKH.

Bbruuciasars HEPUMETP
MHOT'OYTOJIbHUKA, IUI0IIA b
MHOTOYTOJIbHUKa pa30ueHueM Ha
OpsSIMOYTOJIBHUKH, Ha paBHBbIE
dburypsi, UCHOJb30BATh

METPHUUYCCKHUC CAWMHHUILI HU3MCPCHUA
JAJIMHBI 1 ITJIOIIaJ1H.
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Hcnoab30BaTh NpUOJIHKEHHOE
U3MepeHue JUIMH M IUIoIIajaed Ha
KJIeT4yaTon Oymare, OpuOIMKEHHOE
U3MEPEHUE JIJIUHBI  OKPYKHOCTH,
TUIOIIAAN Kpyra
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Ilpooonocenue

Ha3zBanue
pasaena OcHoBHOE OcHoOBHBIE BH/bI 1€ATEJILHOCTH
(TeMbI) cojeprkaHue 00y4Jarmmxcs
Kypca (4uciio
4acoB)
Honoxuren | Llemasie qucaa. | llpuBoaurs npuMepsbI
bHbIC U Monynsb qHCJia, | UCHOJb30BaHUSI B PEAITIbLHOU XU3HU
oTpuuaTe]ib | TeoOMeTpUYecKas MOJIOYKHUTEIIBHBIX 171
Hble Yncaa UHTEpIIpETALIUS OTpHUILIATEIbHBIX YUCEIL.
(40 ) monyisi.  YwucnoBeie | M300paxkarTh EeabIe qucia,
OPOMEXKYTKH. MOJIOKUTEIIbHBIC u
BT — u | OTPHLATEIBHBIC YMCIIa TOYKAMH Ha
OTpHUIATEITHHBIE YU CJIOBOM MPSIMOU, UCIIOJIb30BAThH
qucia. CpaBHenue | ACIOBYIO HPAMYTO AT
MOJIOXKUTEJIBHBIX " %) aBHCHIA GHCCL.
MMEHSATH TpPaBUJia aBHEHUS
OTPHUIIATEIBHBIX pume p CPABHCHIMA,
YHOPSAAOYUBATH IICJIBIE  YHCIIA;
nueet. HaXO0aMTh MOJyJIb YHCJIa
ApudmMeTnueckue A Y '
o PopmMyaupoBaTh npaBujia
JECUCTBUS C
BBIYUCIICHHUS C TOJOXUTECIbHBIMU U
MOJOXHUTEIbHBIMH H
OTpULIATEIIBHBIMHU qUCJIaMH,
OTpULIATEIIBHBIMHU
HAXO0/IUTh 3HAYEHUS YMCIOBBIX
qUCJIaMU. .
BBIpa’KECHUMH, coeprKalIux
Pemrenne  TEKCTOBBIX| neficTBHS C IMOJIOKUTEIBHBIMH U
3ana4q OTpHULIATCIIBHBIMH YHCJIaMU.
IIpyuMeHSATH CBOMCTBA CIIOXCHUS
u YMHOXXCHUS JJTSI
npeoOpa3zoBaHUS CyMM u
OPOU3BENECHUU
IIpeacraBae | IlpsimoyronbHas OO0BSACHATL M WUIKCTPUPOBATDH
HHMEJaHHBIX | CUCTEMa KOOPJAHHAT | MOHATHE MPSIMOYIOJbHOU CHUCTEMBI
1 Ha MJIOCKOCTH. | KOOpAUHAT Ha MJIOCKOCTH,
KoopauHaTthl TOUKHU HA | HCIIOJIB30BaTh TEPMHUHOJIOTHIO;
IJIOCKOCTH, abciucca | CTPOUTH Ha KOOPAUHATHOM
U OpaAuHarTa. MJIOCKOCTU TOYKU U (QUTYPHI TIO
CToIGUaTLIe 1 | 3aJaHHBIM KOOpAuHaTaMm,

KpYyTrOBBI€ JUarpaMMBbl.
IIpakTHueckass padora

HaXO0/IUTh KOOPJIMHATHI TOYEK.
Yurath cToJ0YaThle W KPYTOBbBIE

IuarpaMmbl;  HHTEPHPETUPOBATH
«ITocTpoenue

JIaHHBIC;  CTPOUTHL  CTOJIOYATHIC
auarpamMmm.

JIMarpaMMmal.
Pemienne tekcroBeix | Ucnmoab3oBarh vMH@opMaLHIO,
3aja4, CoJAcprKalllUuX | MPEACTaBICHHYIO B TaOiuIlax, Ha
JNaHHBbIE, Jauarpammax 1S penieHust

IIPpCACTAaBJIICHHBIC B

TEKCTOBBIX 3aJa4d MW 3aga4Y H3
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TaOaumax u Ha

peaIbHOM KU3HU

auarpammax
Harasn [IpsSIMOYTOJIBHBIH Pacno3naBarhb Ha yepTexax,
Hast napaJuleIeuIe]I, pUCYHKaX, ONMCBLIBATH IHUPaAMUIY,
reomerp KyO, npusma, | IpU3My, HHJIHMHIApP, KOHYC, MHIap,
usl. nupamMuaa, KOHyC, | U300pakaTh ux OoT pyKu,
Durypsol ATHUHD, map W | MOAeJIMpoOBaTh U3 Ooymaru,
B cpepa. Nzo0paxkenue | MIACTUIIMHA, MPOBOJIOKM U Jp.
MPOCTPAHCTBE | 1y ocTpancTBEHHBIX IlpuBoauTL NHpUMEPBI OOBEKTOB
CRY buryp. ITpumMepbl | OKpY’KAIOMIETO MHPA, HMEIOIINX
pa3BEPTOK (dopmMbI Ha3BaHHBIX TEI.
MHOT'OTPAaHHUKOB, Hcnoan3oBaTrh TEPMHUHOJIOTHIO:
oHUIMHIAPpAa U KOHYCA. BepIInHa, peOpo, rpaHb, OCHOBAHHE,
IlpakTtnyeckas pabora | BbICOTa, paguyCc H  IHUaAMETP,
«Co3zmanne Mojenei | pa3sBEPTKa.
OPOCTPAHCTBEHHBIX N3yuarb, UCNOJIB3ys 3KCOEPUMEHT,
puryp». HaOJII0/ICHUE, U3MEpEHHe,
IMousTue 06bEMa; | MOACIUPOBAHUE, B TOM YHCIIE
CIMHULBI W3MepeHus: | KOMIBIOTEpHOE, U OIHCBLIBATH
06BEMA. O6LéM | CBOMCTBA Ha3BaHHBIX TEN,
OPsIMOYTOJIBHOTO BBISIBJISAATHh CXOACTBA M Pa3JINYIM.
rnapaJsuieseInumnea, MEXJYy NOHUpPaMUIOW U NOPU3MOMU;
KyOa, GopMysbl | MEXIY UHIMHAPOM, KOHYCOM H
o00BEMa IIapoM.
Pacno3znaBarthb Pa3BEPTKHU
napajienenumneaa, Kyba, mpu3Msbl,
oupaMujibl, KOHYyca, IWINHAPA;

KOHCTPYHMPOBATH JIAHHBIC TEJIAa U3
Pa3BEPTOK, CO3MaBATh UX MOJICIIH.
Co3naBarthb MO eI
MPOCTPAHCTBEHHBIX  uryp  (u3
Oymaru, MOPOBOJIOKH, TUIACTHUJIIUHA
U 1p.)

N3mepsaTh Ha MOJENHAX: JUIWMHBI
p€Oep MHOTOTPAHHUKOB, JUAMETP
miapa.

BeiBOAUTDH dopmyay 00BbEMa
MPSMOYTOJIBHOTO Napajeiaenunena.
Boruucasats no gpopmysaam: o0bEM

MPSIMOYTOJIBHOTO

napajuJiejenumne/ia, KyOa;
HUCITOJIL30BaTh € TMHUIIBI
U3MEpeHUsT o00bEMa; BBIYHCIATH
OO0OBEMBI TEJI, COCTABJICHHBLIX W3

KyOOB, MapajjieJIeNUIle/IOB; peliaTh
3a/1a44 C peaIbHBIMU JTaHHBIMU
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I%O%Togenne, IloBTOpgHUE OCHOBHBIX | BHIUMCAATH 3HAYECHUS

OOHIATHUU BbIpaX€HUU, COAEPIKAIIIUX
cMCTeMaTnéa u MCTO,Z[OB KypCOB 5u6 HaTypaJbHBIC, IIEJIbIC,
st K%a%c IHOJIO>XKUTEJIbHbBIC U
20 cHue u HIATCJIbHBIC
(20 v) CHCTeMaTHf‘}aHH’I qucia, o BIKHOBG HbBIE U
o z[ecs[ JHBIC I U, BBIIOJIHSTH
3HaHHUHN Xg)asogaﬂ ;1 qucena u
CHUU

I)Pﬁ%l aTh CIOCO0 . CPaBHCHUMA
III/ICGJ'I BI)ILII/ICJ'IGHI/II/I
II CHATD CBOI/ICTB,EI
a MCTHUYCCKUX I[GI/ICTBI/II/I JJI5L,

I_I OHaAJIN3allhuM BBIYMCIIGHHWHN.

cIaTb 3aaavuM 13 caJbHOU KHU3HU,
IPUMCECHATDH MATCMATHUYCCKHE
SHAHMHA U PCIICHUS 3a4a4 U3

B%YFI/IX
CIMCTOB.
b 3a/a4M Pa3HbIMH
CI0COo MH,C ABHUBATh, BLIOUPATDH
oco emeHI/m 3a1a49u.

I].[eCT JATH CQMOKQHTPOJIb
BBI OJIHACMBIX OCHUCTBHUU

U CcaMONOpPOBEPKY  pe3yJjbTara
BBIYUCJICHUU

IIpu pazpaboTke pabGoueil mporpaMMbl B TEMAaTHUYECKOM ILIAHUPOBAHUM HOJKHBI
ObITh  y4YTEHbl BO3MOXXHOCTH HCHOOJb30BaHHUSI  3JIEKTPOHHBIX  (LUPPOBBIX)
00pa3oBaTeJIbHBIX PECYpPCOB, SBISIFOIIMXCS Y4€OHO-METOJUYECKMMH MaTepHalaMH
(MyJIbTUMEOMNHBIE  OPOrpaMMbl, JJIEKTPOHHBIE YYEOHUMKHM W  3aJIJa4YHUKH,
AJIEKTPOHHBIE OWOJIMOTEKH, BUPTYyalbHbIE JabOpaTOpUH, UIPOBBIC MNPOTrPAMMBEI,
KOJUIEKIIUU ULU(POBBIX 00pa30BaTEJIbHBIX PECYpPCOB), HCHOJb3yEMBIMHU JUIA
OOy4YeHHsI 1 BOCOUTAHUS PA3JIMYHBIX I'PYMI MMOJb30BATEJICH, MPEICTABICHHBIMU B
AJIEKTPOHHOM (LIM(PPOBOM) BHUAE U PEAM3YIOMIUMHU JUJAKTUUECKUE BO3MOXXHOCTHU
HUKT,conepxanre KOTOPbIX COOTBETCTBYET 3aKOHOJIaTEJILCTBY 00 OOpa30BaHUM.
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PABOYAS IPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KJIACCBI

LEJIM U3YUYEHUA YUEBHOI'O KYPCA

AnrebGpa sBISIETCSI OAHUM M3 OIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHa
obOecrneynBaeT U3yUYCHUE JIPYTUX JAUCHHUILUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMAHUTAPHOIO IIMKJIOB, €€ OCBOCHHME HEOOXOAUMO ISl IPOJOJDKEHUS
oOpa3oBaHUsI U B TOBCEAHEBHOM >XU3HU. Pa3BuTHe y 0OydYaromuxcs Hay4YHBIX
MPEJICTABJICHUN O MPOMCXOKJICHUH U CYIIHOCTU alredOpanyeckux aOCTpakiivi,
crioco0e OTpakKeHHUsI MaTEMAaTHUECKOM HAayKOM SIBJICHUI U MPOIIECCOB B MPUPOIE
U OOIIIECTBE, POJIM MAaTEMaTUYECKOTO MOJICIIMPOBAHUSI B HAYYHOM MO3HAHUU U B
MMPaKTHUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB
MBIIIUICHHUSI, HEOOXOJMMBIX I aJlanTallid B COBPEMEHHOM HUPPOBOM
obuiectBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa30oM OOeCIIieUUBACT PA3BUTHUE
yMEHHUsI HaOJoAaTh, CpaBHUBATh, HAXOJAWUTh 3aKOHOMEPHOCTHU, TpeOyeTr
KPUTUYHOCTH MBIIUIEHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH
CBOM JICMCTBUSA M BBIBOJBI, (POPMYJIMpPOBATh yTBepxkaeHUsA. OCBOECHHE Kypca
alreOpbl 0OECIIeUMBAaET Pa3BUTHUE JOTHMYECKOIO MBIIUJIEHUS O0yYaroIuXCsi: OHU
HUCIIOJIb3YIOT HAE€AYyKTUBHBIE M HWHAYKTHUBHBIE PACCY’KJCHUs, OOOOIlECHUE U
KOHKpeTHu3aluo, abcTparupoBaHue U aHajorutro. OOyueHue anredpe
npeanojaraeT 3HAYUTEIbHBIM O0O0OBEM  CaMOCTOSITEIBHOM  A€ATEIbHOCTHU
00y4Yarommuxcsi, MNO3TOMY CaMOCTOSITEJIbHOE pEIIeHUE 3aJlad €CTECTBEHHBIM
00pa3oMm sIBJISIETCS peajin3alueil AesiTeIbHOCTHOTO NPUHIIMIIA OOYyUYEHUSI.

B crpykType nporpammbl yueOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBbI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOJUYECKHUE JIMHUM: «YHucna u
BBIUMCJIICHUS»; «AJIr€OpanvyecKue BBIPAKECHUSD;

«YpaBHEHUsA U HepaBeHCTBa»;, «DyHkuum». Kaxxpgas U3 3TUX coaepKaTeIbHO-
METOAUYECKUX JIMHUU Pa3BUBACTCS HA IMPOTSHKEHUU TPEX JIET U3YUEHUsI Kypca,
€CTECTBEHHBIM 0O0pa3oM TMEpervieTasCh W B3aUMOACHUCTBYS C APYTHMH €ro
TuHUsIMU. B Xoxe wu3yueHusi Kypca OOydaroUIUMCsl NPUXOIAMUTCS JIOTUYECKHU
paccyK1aTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBsA3H C 3TUM
1eJaecoo0pa3Ho BKJIKOYUTH B MOPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
IIPOHU3bIBAIOIIUE BCE€ OCHOBHBIE pa3Aeibl MaTeMaTU4YeCKOro oOpa3oBaHUs U
CIIOCOOCTBYIOIIIME  OBJIAAEHUIO OOyYarolIUMHUCI OCHOB YHHMBEPCAJIbLHOIO
MaTeMaTU4ecKoro s3bika. Takum oOpa3oM, MOXKHO yTBEpXKAaTb, YTO
COAEPKATEIIbHOU U CTPYKTYPHOU OCOOEHHOCTBIO Kypca

«Anredpa» SABISIETCSI €r0 UHTErPUPOBAHHBIN XapaKTep.

Conepxxanne JuHUN «YHuciaa W BBIUHUCIEHUS» CIY>XWUT OCHOBOM IS
JalbHENIIEro U3y4YeHUsl MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaAIOIIMXCS
JIOTUYECKOTO MBIILJIEHUS, (bopmupoBaHUIO YMEHMUS OJIb30BaThCS
ajJiIropuTMaM#, a  TakXke  MPUOOPETEHHUIO  IMPAKTHYECKUX  HaBBIKOB,
HEOOXOJMMBIX JJIsI TOBCEIHEBHOM >KM3HU. Pa3BuTHe NOHATHS O 4YHCIIE B
OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAJIbHBIMU U UPpPAILIUOHAIBHBIMU YHCJIAMH,
(opMupoBaHreM MNOpPEACTABICHUN O JACHCTBUTECIBHOM 4YHCJIE. 3aBEplICHUE

OCBOCHHUSI YUCJIOBOU JIMHUM OTHECEHO K CTaplieMy 3BE€HY OOIIero
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oOpa3oBaHwUsl.

Conepkanue  AByX  anreOpanyeckux JIMHUM —  «AJredpandyeckue
BBIPAXKCHUS» U «YPaBHEHHSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y
oOy4arommxcsi MaTeMaTUYEeCKOIro arapara, HEOOXOAUMOTO [Jisi PEIIeHUs
3a7lady MaTE€MaTUKH, CMEXKHBIX IIPEJIMETOB U MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1ady. B OCHOBHOM 1IKOJIE YYEOHBIM MaTepuall TIPYNIIUPYETCS BOKPYT
palnoHalIbHBIX BBIPAKCHUM. Anrebpa JIEMOHCTPUPYET 3HAYEHHUE
MaTeMaTUKH KakK sI3bIKa JJIs IOCTPOCHUSI MaTEMAaTHYECKUX MOJEJICH, ONIMCaHUs
OPOIIECCOB U SIBJICHUU peajibHOro mupa. B 3amaun oOydeHus anredpe BXOASAT
TaK>Ke JaJIbHEUIIee pa3BUTHE AJITOPUTMHUUISCKOTO MBINIUJICHUSI, HEOOXOJIMMOTO, B
YaCTHOCTH, JUJII OCBOEHHMSI Kypca HUHPOPMATHUKU, U OBJIAJICHHE HaBbIKAMU
IeAYKTUBHBIX paccyxacHuii. [IpeoOpa3zoBaHue CHMBOJBHBIX (OPM BHOCHUT
CcBOM criequ@UYECKU BKJaJ B pa3zBUTHE BOOOPAKEHHUSI, CIIOCOOHOCTEU K
MaTeMaTU4e€CKOMY TBOPUECTBY.

Conepxanue QyHKIUOHAIBHO-TpaUUECKOW JIMHUMU HAIEJICHO Ha MOJIy4YCHHUE
IIKOJIbHUKAMH 3HAHUN O (PYHKIMSIX KaK BaKHEHIIIEW MaTeMaTU4eCKOW MOJeiu
JIJIsSI OMUCAHUS W MCCIEIOBAHUSI PAa3HOOOpPA3HBIX MPOIECCOB UM SIBICHUU B
npupoae u obuiectBe. M3yueHrue 3Toro marepuaiga CnocoOCTBYET Pa3BUTHUIO Y
0o0y4Yaronmxcsi yMEHHsI HMCIOJIb30BaTh pa3IUYHbIE BbIPA3UTEIBHBIC CpPEICTBA
siI3bIKAa MaTE€MaTUKH — CJIOBECHbIE, CHUMBOJIMYECKHE, TrpaduyuecKrue, BHOCHUT
BKJIag B (opmMHUpOBaHHE NOPEACTABICHUN O PpOJU MATEeMaTHUKH B pPa3BUTUU
OUBWJIN3AIUU U KYJIbTYPHI.

MECTO VUEGHOI'O KYPCA B YUEGHOM IVIAHE

CornmacHo ydeOHOMYy IlaHy B /—9 Kjaccax wH3y4daeTrcss y4deOHBbIH KypcC
«Anrebpa», KOTOpPBIM  BKJIIOYAET CJICAYIOIIHUE OCHOBHBIE  pa3Jeiibl
coaepkaHusi: «Hucna W BBIYUCICHUS», «AJNTEeOpanvYeCcKHUE BBIPAXKCHUS,
«YpaBHEHUsI U HEPABEHCTBA», K DYHKIIUN.

Y4eOHBIN TUIaH Ha WU3y4deHHe aiareOpbl B /—9 Kilaccax OTBOAMUT HE MeHee 3
Y4YE€OHBIX 4aCOB B HEJEJIIO B TEUCHHUE KaXKJIOIo rojga oOydeHHs, BCEro 3a TpH
roga ooyuyenuss — He MeHee 306 yueOHBIX 4acoB.

COHEPKAHHME YYEBHOI'O KYPCA (ITO TOJAM OBYYEHNA)

7 KJ1acc

Yucna u évtuucnenusn
Panyonansuble yncna

JpoOu OOBIKHOBEHHBIE M MAECSTUYHBIE, NEPEXOJI OT OAHOU (OpPMBI 3anmucu
apobeit k apyroi. IloHsThe panuoHaIBbHOTO 4YWCIa, 3aluch, CPaBHEHUE,
YIOPSIIOUMBAHUE palUOHAIBHBIX YHCeNl. ApudMeTHdecKue JIeUCTBUS C
palMoHaIBLHBIMU 4HciaMu. PemieHue 3aad U3 peajibHOM NPAKTUKU Ha 4YacTH,
Ha JIpoOHu.

CreneHb C HaTypaJbHBIM [OKa3aTeJIEeM: OIlpeaesieHue, npeoOpa3oBaHUe
BBIpA)KEHUN Ha OCHOBE OIIpEeAeieHUs], 3anuch OoJbpIIuxX 4ucesd. [IporeHTsl,
3alMCh ONPOLEHTOB B BUAE APOOU M JApoOU B BUAE IPOLEHTOB. Tpu OCHOBHBIE
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3aJa4yd Ha IIPOLEHTHI, PELICHUE 3a7a4 U3PEaAIbHOU IMPAKTUKHU.

IIpuMmeHeHrne TPU3HAKOB JACJIMMOCTH, pPaA3JI0KEHUE Ha MHOXXUTEIU
HaTypaJIbHbIX YUCEII.

Peanbabpie 3aBHCMMOCTH, B TOM 4YHCJIE€ OpsMasi U  oOpaTHas
HOPOIIOPIHUOHAIIBHOCTH.

Anzedpauyeckue 8vlparxceHus

IlepemenHbIe, YUCIIOBOE 3HAYE€HUE BBIPAKECHUSA C IEpeMeHHOM. JlomycTtumele
3HA4YE€HMUsl IIepeMeHHbIX. lIpencraBieHne 3aBUCUMOCTU MEXJY BEIWYMHAMH B
Buze ¢dopmysnl. Beraucnenuss mo ¢opmyiam. [IpeobpaszoBanue OyKBEHHBIX
BBIPAKEHUN, TOXKIAECTBEHHO pPAaBHBIE BBIPAXXEHUs, IpaBHUia IIPeoOpa3zOBaHUs
CYMM U NPOU3BEACHHM, MPaBUJIa PACKPBITUSI CKOOOK M MTPUBEJACHUS NOTOOHBIX
claracMbIX.

CBoOHCTBa CTEINCHU C HATYpPaJIbHBIM MOKa3aTEJIEM.

Onnousienbl 1 MHOTOWIeHBbI. CTeneHb MHorousjeHa. Ciio)KeHUe, BhIUMTAHUE,
YMHO>@XEHUE MHOTOWICHOB. MDOpMYyJIbl COKpAIIEHHOTO YMHOXKEHUs: KBaJpar
CyMMBI M KBaJpaT pa3HocTu. Dopmyia pa3HOCTH KBaJpaToB. PasnoxeHue
MHOTOYJICHOB Ha MHOYXHTEJIH.

Ypasuenusn

YpaBHEHHE, KOpPEHb YpaBHEHWs, HOpaBUia IIpeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCHUIBHOCTb YPAaBHEHHU.

JIuHeliHOE ypaBHEHHWE C OJHOW MNEPEMEHHOM, YHCIO KOPHEW JHUHEHWHOTO
YPaBHEHUs, pPELICHUWE JHWHEHWHBIX ypaBHEHHU. (CocCTaBJI€HHE YypaBHEHUU I10
YCJIIOBHUIO 3a71a4uu. PenieHre TeKCTOBbBIX 33/1a4 C IIOMOLIBIO YPaBHEHUMN.

JIuHeliHOe ypaBHEHHME C JABYMs E€pPEMEHHBIMU U ero rpaduk. Cucrema AByx
JIMHEWHBIX YPAaBHEHUU C ABYMsl IIEpEMEHHbIMH. PenieHue cucremM ypaBHEHUU
criocoOoM noacTaHOBKU. [IpumMepbl pelieHusi TEKCTOBBIX 3ajad C HOMOIIBIO
CHUCTEM ypPaBHEHUMU.

Koopnunater u rpaduku. OyHKIUNA

Koopannara Touku Ha npsimoii. UnciioBele NpoOMEKYyTKH. PaccTosiHue mMexny
ABYMsSI TOUKAMH KOOPAMHATHOM HPSIMOM.

I[IpsimoyrompHast cuctema koopamHat, ocu OX m Oy. AGcnucca u opauHaTa
TOYKHM Ha KOOpPJAWHATHOW mJlocKOoCcTU. Ilpumepsl rpaduKoB, 3adaHHBIX
dopmymamu. Urenue rpadukoB peanbHbIX 3aBUcUMOcTel. [lonstue pyHkimm.
I'paduk pynkuuu. CotictBa pyHknmii. JInaen-

Hast pyHkuwms, e€ rpaduk. I'papuk dynkuum y = | x |. I'paduueckoe perieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHECHUU.
8 KJacc

Yucna u eviuucienusn

KBanpathbiii kopeHb u3 uuncia. llonstue 00 wuppallMoOHAJIBHOM 4YHCIIE.
Jlecarnunsbie NPUOITHKEHUS UppaLUOHAIBHBIX quCell. CaoiicTBa
apudmMeTHyecKuXx  KBaJApaTHbIX KOpHEW HU  HUX  IIPUMEHEHUEe K
npeoOpa30BaHUIO YUCIOBBIX BBIPAXKECHUN U BBIYUCICHUSIM. JlelicTBUTEIbHBIC
qucia.

CreneHb C LIENbIM ITOKa3aTreyeM U €€ cBorcTBa. CTaHaapTHAas 3alich YMUCIa.
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Anzeopauueckue eviparxicenus

KBanpaTHbiii TpEXUIICH; pa3jIoKEHUE KBAAPATHOTO TPEXUICHA HA MHOXKHUTEIIH.

Anrebpanueckass ApoOb. (OCHOBHOE CBOMCTBO aireOpamdeckod Apoou.
CroxxeHue, BBIYUTAHUE, YMHOXXEHHE, JeJICHHEe aJjreOpandeckux JgpoOeii.
PanmonanbHbie BBIpaXXeHHUS U UX ITpeoOpa3oBaHUE.

Ypasnenua u nepasencmea

KBanpatHoe ypaBHeHue, popmysia KOpHEH KBaJIpaTHOIrO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUU, CBOASIIUXCSA K JHUHEHWHBIM M KBaJApPATHBIM.
IIpocreiinme fpoOHO-palITMOHATBHBIE YPABHEHMUSI.

I'papuueckass nHTEpHpeTalisi ypaBHEHUN C ABYMS IIEPEMEHHBIMH U CHCTEM
JIMHEWHBIX ypaBHEHUU C JABYMsI NEepeMeHHbIMU. [Ipumepsnl peumieHust cucrem
HEJIUHEWHBIX YPAaBHEHUI C JIByMsl IIEPEMEHHBIMHU.

Pemenune TEKCTOBBIX 3a/1a4 alnreOpanvdecKuM CIIOCOOOM.

YuciioBele HEPABEHCTBA U MX CBOMCTBA. HepaBEeHCTBO C OJJTHOW NEPEMEHHOM.
PaBHOCHUIIBHOCTH, HEpaBEHCTB. JIMHEWHBbIE HEPABEHCTBA C OOHOU MEPEMEHHOM.
CucteMsbl TMHENHBIX HEPABEHCTB C OJJHOW NEPEMEHHOM.

Dyuxkyuu

[TonsaTne pynkuuu. OOaCTh ONPENETICHUS 1 MHOYXKECTBO 3HAUYCHUMN (PYHKIIHU.
CriocoObl 3aganust PyHKITAHN.

I'padpuk pyskimu. Urenue cBouicTB pyHKknuu 1o e€ rpaduky. [Ipumepst
rpagukoB pyHKIHUNU, OTPpaKAOLIUX peaibHbI€ NPOLECCHI.

DYHKIIUU, OTIMCHIBAIOIIHAE NPSIMYIO U OOpaTHYIO MPONOPIIMOHATbHbBIC
3aBUCUMOCTH, UX TpadUKH.

dyaxmun Y =X, Yy X,y = X, y=|xl.

I'paduueckoe penieHue ypaBHEHUN U CUCTEM ypaBHEHUMU.

9 kJiacc

YQucna u evivuucieHusn
JleriCTBUTEIbHBIC YHCIIA

PanmonanpHBIC YHCIIa, UppaAIlMOHAJIBHBIC YHCJIa, KOHCYHBbIE U OCCKOHCYHBIC
JeCATUYHbIE ApoOU. MHOXECTBO JEUCTBUTEIBHBIX 4YHCEN;, AEUCTBUTEIBHBIC
quciaa KakKk OCCKOHEYHBIE JOeCATHYHBIC JpoOu. Bs3ammMHO omgHO3HAYHOE
COOTBETCTBHE MEXKJY MHOXKECTBOM AEHUCTBUTEIBHBIX YHUCEJ U KOOPAMHATHOU
OPSIMOM.

CpaBHEHHE JOCUCTBUTCIBHBIX  4YHCEN, apupMeTHIECKHE  JCUCTBUS C
JNEUCTBUTCIIBHBIMU YHCIIAMH.

W3mepenust, npuOIMKeHNs, OIIEHKH

Paszmepsl OOBEKTOB OKpYKAlOMIETO MHpPA, JJIUTSIBHOCTh MPOIECCOB B
OKPY2KarollleM MHUpe.

IMpubmmxénnoe 3HAYEHUE  BEJIMYUHBI, TOYHOCTH OPUOITUKCHUSI.
Oxpyriaenue yncel. [Ipuknujika u oneHKa pe3yjIbTaTOB BBIYUCIICHUM.

Ypaeuenu}l U Hepaeéencmea
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VYpaBHEHMs C OTHOU ITEPEMEHHON

JInneritHoe ypaBHeHue. PenieHne ypaBHEHUU, CBOASIIIIUXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUN, CBOAANINXCS K KBAJAPAaTHBIM.
bukBanparHoe ypaBHeHue. Ilpumepsl penieHusi ypaBHEHUM TpPETbEd W
4eTBEPTOM CTENEHEN PA3JIOKECHUEM HAa MHOKUTEIIH.

Pemenue apoOHO-panMOHaIBHBIX ypaBHEHUM. PernieHne TekcToBBIX

3aza4 aareOpandyecKuM METOJIOM.

CucreMsl ypaBHEHUI

VYpaBHEHHE C JByMsI IEPEMEHHBIMU U €ro rpaduk. PemieHue cucrteMm IByX
JIMHEWHBIX YypaBHCHUNW C JABYyMs IIEpeMEHHbIMH. Pemenue cucrem aByX
YPaBHEHHM, OJHO W3 KOTOPBIX JHUHEUHOE, a Jpyroe — BTOPOM CTEIICHHU.
I'padprueckast uHTEpIIpETALIMSI CUCTEMBI YPAaBHEHUI C ABYMSI IEPEMEHHBIMU.

Penienne TeKCTOBBIX 3aj1ad ajareOpandecKuM CIIOCOOOM.

Hepasencrtaa

YHucioBble HEPABEHCTBA U UX CBOUCTBA.

Pemrenue IUMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PenieHue cucrem
JIMHEWHBIX HEPABECHCTB C OJHOM mnepeMeHHoM. KBaapaTHele HEpaBEHCTBA.
I'paduueckass mHTEpHpeTanisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
NEPEMEHHBIMU.

Dyukuyuu
KBanparununas pynkuwmsi, e€ rpaduk u coiictBa. Ilapabosa, koopauHaThl
BEPILIMHBI 1Tapad0Ibl, OCb CHMMETPUHU NApPaAOOIIbI.
I'papuxku dyHKIIMIA:
k .
y =kx, y = kx + b, y :;,yr=x3, y =X, Y=|X| u ux cBoiicTaa.

Yucnoevle nociedosamenrbHoCmu

Omnpenenenne u crnocoObl 3aaHKs YUCIOBBIX MOCIEI0BATEIbHOCTEH

IToHsATME YHWCIOBOW IIOCIEAOBATEIBHOCTH. 3aJaHHUE I10CJIENOBATEIbHOCTHU
pexyppeHTHOM dhopMyIion u GopmMysioil N-ro 4dieHa.
Apudmerndeckas 1 reoMeTpHUIECcKas NPOrpeccuu

ApudmMeTnueckass U reoMeTpuyeckas nporpeccur. dopmynbl N-ro yjieHa
apuPMETUIECKON U TEOMETPUUECKON MPOrpeECCU, CYMMBI TIEPBBIX N YJIEHOB.

N300pakeHrne 4YineHOB apuPMETHUYECKONM ¢ TEeOMETPHUYECKOW HOpOorpeccuim
TOYKaMM Ha KOOPAMHATHOM TLUTOCKOCTHU. JIMHEMHBIN U S3KCITOHEHIIUAJIBHBIA POCT.
CnoxHbl€ TPOLEHTHI.

TIJTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATEI OCBOEHUS PABOYEI ITPOTPAMMBI
KYPCA (IIO TOIAM OBYYEHUA)

OcBoeHue ydyeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHusl JIOJDKHO oOOecneduBaTh JOCTHKEHHUE CICAYIOMIMX NPEeIMETHBIX
o0pa3oBaTEIbHBIX PE3yJIbTATOB:

7 Kjacc

44



Yucna u éviuucnenusn

— BbpINoJIHATH, coyeTasl yCTHbIE U HUCbMEHHBIE NPUEMBI, apu(PMETUUYECKUE
JIEUCTBUS C pallMOHAJIBHBIMH YHCJIAMH.

— Haxoaute 3Ha4Y€HUsI YHCIJIOBBIX BBIPAKECHUM; NMPUMEHSITH Pa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYHUCIICHUS 3HAYCHUN APOOHBIX BBIPAKCHHUM, COACP KAIIINX
OOBIKHOBEHHBIE U AECSATUYHBIC JIPOOU.

— IlepexoauTh OT OAHOM (POPMBI 3alIUCHU YUCEII K APYyrou (IpeoOpa3oBhIBATH
JIECATUYHYIO JpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B
YaCTHOCTU B OECKOHEYHYIO JIECATUYHYIO IPOOb).

— CpaBHUBaTh U yHOPSIAOYUBATH pallMOHAJIbHBIE UMCJIA.

—  OkpyrasaTe 4ucna.

— BBINOJHATh NPUKUAKY U OLICHKY pe3yJibTaTa BHIYHUCICHUMN, OLICHKY
3HAYECHUUN YUCJIOBBIX BBIPAKEHUU. BBINIOIHIATH JIEUCTBUS CO CTEIICHSAMMU C
HaTypaJIbHBIMHU IMOKA3aTEIISIMHU.

— IlpumMeHsTh NPHU3HAKKM AOCJIUMOCTH, PA3JIOKEHUE HAa MHOXUTEIHU
HaTypaJbHbBIX YHUCEIL.

— Pemath NpakTUKO-OPUEHTUPOBAHHBIE 3aJ1a4H, CBSA3AHHBIE C OTHOUICHUEM
BEJIMYUH, MPONOPIHUOHAIBHOCTHIO BEJIHUYHUH, IPOLICHTAMH;, HHTEPIIPETUPOBATH
pe3yabTaThl PEHICHUS 3aJ1a4 C YYETOM OTPAHUYECHHUU, CBSI3aHHBIX CO CBOMCTBaAMH
paccMaTpUBaeMbIX OOBEKTOB.

Anzebpauueckue 6vipaxcenHus

— HWcnonp3oBaTh ajaredOpandyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IIPUMEHSITH
€€ B MpOoLECCE OCBOEHHUSI YUYEOHOTO MaTepHraa.

— Haxoaute 3HaueHHUss OYKBEHHBIX BBIPAKEHUM IMPU 3aJaHHBIX 3HAYEHUSX
IIEPEMECHHBIX.

— BremmonHATe  npeoOpa3oBaHUsS — LEJOr0  BBIPAXXEHUS B MHOTOWICH
MIPUBEJICHUEM I10JIOOHBIX CJIara€MbIX, PACKPBITUEM CKOOOK.

— BBINOJHATE YMHOXXE€HHWE OJHOYJIEHAa Ha MHOTOWIEH M MHOIO4YWIEHa Ha
MHOT'OYJICH, IPUMEHSITh (POPMYJIbI KBaJipaTa CyMMbI M KBaJipaTa pa3HOCTH.

—  OcCywmecTBIATh Pa3jI0KEHUE MHOTOYIEHOB HAa MHOXMUTEIU C IOMOLIBIO
BBIHECEHUSI 3a CKOOKHM OOILIETO0 MHOXMWTEJNSI, TPYIIUPOBKU CJIaracMaIx,
npuMeHeHus (OpMYyJI COKPAILIEHHOTO YMHOXKEHUS.

— Ilpumensate npeoOpa3zoBaHUsT MHOTOWIEHOB JIJIsI PEHICHUS Pa3JIMYHbIX
3a/1a4 U3 MaTE€MaTUKH, CMEXKXHBIX [IPEIMETOB, U3 PEAJIBHOU IIPAKTUKH.

— Hcnoonp30BaTh CBOMCTBaA CTEIICHEW C HATypaJIbHbIMH HOKa3aTesIMA ISt
npeoOpa3oBaHUsT BhIPAKECHUM.

Ypasnenua u nepasencmea

— Pemarp JMHENWHbIE YpPaBHEHUS C OJHOMW IEPEMEHHOMW, IMPUMEHsSA IIpaBuiia
rnepexoga OT MCXOAHOIO YPAaBHEHUsI K pPaBHOCWIBHOMY eMy. [IpoBepsrs,
SIBJIISIETCS JIA YACIO KOPHEM YPABHEHMSI.

— Ilpumensts rpadpuyeckue METOIbl MPU PEUICHUU JIMHEWMHBIX YPAaBHEHUUN M
UX CHCTEM.

— IloaOupare npumepnl Tap 4YHCEJ, SBIISIOMIMXCS PELUICHUEM JMHEWHOro
YPaBHEHUSA C ABYMs IEPEMEHHBIMMU.
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— CTpouTh B KOOPAWHATHOM IJIOCKOCTU TpaduK JIMHEHHOIO YpPaBHEHUS C
IByMsI NEPEMEHHBIMHU; IOJb3YsICh TI'padMKOM, HNPHUBOJAUTH IPUMEPHI PELICHUS
YPpaBHEHUS.

— Pemarte cuctemMsbl JBYX JIMHEUHBIX YpPaBHEHUW C ABYyMs IIEPEMEHHBIMH, B
TOM 4YHCJIE TpapUUECKU.

— CocTaBisaTh U peiaTrb JJUHEUHOE YPABHCHHUC UJIN CUCTCMY JTUHEUHBIX
ypaBHeHI/Iﬁ 1O YCJIOBHMIO 3ada49M, HHTCPIIPCTUPOBATH B COOTBCTCTBHUH C
KOHTCKCTOM 3aJdadH HOqueHHBIﬁ pe3yiabTAar.

Koopounamot u cpagpuxu. @ynkyuu

— MHBoOpaxxatb Ha KOOpPAWHATHOW TIPSIMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJIMHATaM, JIy4Yd, OTPE3KHU, HUHTEPBAJIbl; 3alHUCBHIBATH YMCIIOBbBIC
MIPOMEXYTKH Ha ajreOpandeckoM si3bIKe.

— OTtMeuaTh B KOOPAWHATHON TITIOCKOCTH TOYKH 10 3aJITaHHBIM KOOPJAHUHATAM;
cTpouTh rpaduku TUHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIUU Yy = | X |.

— OmnuceiBaTh € NOOMOWIBIO (YHKIIMHA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
BCJIMYMHAMH: CKOPOCTh, BpPEMs, PACCTOSHHE; IIeHAa, KOJIUYECCTBO, CTOUMOCTH;
MMPOU3BOAUTEIBHOCTD, BpEeMsi, 00bEM pabOTHI.

— Haxoauts 3HaueHue QYyHKIIMH 110 3HAUCHHUIO €€ apryMeHTa.

— Tloaumartse rpadgudeckuii cmocod MmpeacTaBiICHUsS W aHaAJIM3a UHMOpMAaIINH;
U3BJICKaTh W WHTEPIPETUPOBATh HWHQPOPMAIIUIO U3 TpadUKOB peaTbHBIX
IPOIIECCOB U 3aBUCUMOCTECH.

8 kitacc

Yucna u eviuucienus

— Hcnonp30BaTh HadyaJibHbIE NPEJACTABJICHUS O MHOYKECTBE NEUCTBUTEIBHBIX
qydcea  JUIsl  CpaBHEHUS, OKPYIJICHHS W BBIYUCIICHHUI;  HU300pa)kaThb
JIEUCTBUTEJIBHBIE YHCJIA TOYKAMU Ha KOOPAUHATHOMN MPSAMOU.

— IlpumeHsaThr MNOHATHE apuUPMETUUYECKOro KBaJAPATHOIO KOPHS; HaXOAUTh
KBaJIpaTHbIE KOPHHU, MCIIOJIB3Ysl MPU HEOOXOIUMOCTH KaJbKYJISITOP; BBIIOJIHSTH
npeoOpa3oBaHUsl BBIPAXKEHUM, COAEPKAIIUX KBaJApaTHbIE KOPHU, HCIOJIb3Ys
CBOMCTBAa KOPHEMN.

— Hcnonb3oBaTh 3a0Ucy OOJIBIIIUX M MaJIbIX YHCEJ C MOMOIIBIO JICCITUYHBIX
npobeit u creneneut yncna 10.

Anzebpauueckue evipariceHus

— IlpuMeHsATP MNOHATHE CTEIEHU C LEJbIM [OKa3aTeJIEM, BBIIIOJHATh
1peoOpa30BaHUs BBIPAXKEHUM, COAEPIKAILNX CTEIEHU C LE€JbIM MOKA3aTEJIEM.

—  BpBINOJHATH TOXAESCTBEHHBIC MPEOOpPA30BaHUS PATMOHAIIBHBIX BBIPAKCHUMN
Ha OCHOBE ITpaBWJI ACUCTBUU HAJ MHOTOYJICHAMH U aJir€OpandeCKUMH JIPOOSMU.

— PackiaaeiBaTh KBaApaTHBIN TPEXYIIEH HA MHOXKUTEIIU.

— IlpumensaTs nnpeoOpa3zoBaHUsl BBIPAXKEHUM ISl PELICHUS] pa3jIUuYHbIX 3a7a4
U3 MaTEMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAJIBHOU IPAKTUKH.

Ypaeuenuﬂ U Hepaeéencmea
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— Pemarp HHHCﬁHBIC, KBaApaTHbBIC YPABHCHHUA U PallMOHAJIbHBIC
YpaBHCHHS, CBOAAIIMECS K HUM, CUCTCMbI IBYX ypaBHGHI/Iﬁ C ABYM:
INSPCMCHHBIMMA.

— ITIpoBoauThk npocTenne UCCIeJOBAHUSI YPABHEHUN U CUCTEM
YpaBHEHUM, B TOM YHCJIE€ C IPUMEHEHUEM IpadpUIeCKUX TPEACTaABICHUMN
(ycTaHaBnuBaTh, UMEET JIM YPABHEHUE UJIM CUCTEMaypaBHEHUN pPEIlICHUS,
€CJIM UMEET, TO CKOJIBKO, U Tp.).

— IlepexoauTh OT CIIOBECHOM (OpMYIUPOBKHU 3aadyu K €€ ajareopanmydecKou

MOJEJIA C [OMOIIBIO COCTABJICHUS YPAaBHECHUS WJIM CHCTEMBbI YpPaBHEHUM,
WUHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM 33aJladyd MOJIyYCHHBIN
pe3ynbTar.

— IlpumMeHsTh CBOWCTBa YHCIOBBIX HEPABEHCTB MJisI CpPaBHEHUS, OILEHKMU;
peuiath JUHEWHBIE HEpPAaBEHCTBA C OJIHOM TEPEMEHHOW U HX CHUCTEMBbI; J1aBaTh
rpadUYECKy0 WUIIOCTPAIMI0O MHOXKECTBA PEIIeHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

Dyukyuu
— ITlonuMaTtr ©W WUCOOJIB30BaTh (PYHKIIMOHAJIBHBIC TIIOHATUS W  SI3BIK

(TepMUHBI, CUMBOJIMYECKHE OOO3HA4YECHUs); ONPEAEIIsiTh 3HA4YCHUE (PYHKIUU MO
3HAYE€HHUIO apryMEHTa; ONpeJiesIsiTh CBOMCTBA (PYHKIINU 1O €€ rpaduky.

— CrpouTts rpaduku d1eMeHTapHbIX QPYHKIIUH BUOA
_k — 2 — 3 y— — : . 9
y=- ,y=X Ay =x3, y= Vx , ¥ = | x |; onuchIBaTh CBOWCTBa YMCIOBOMN
¢ysaknuu o e€ rpaduky.
9 kmacc
Yucna u eviuucnenusn
— CpaBHUBATH U yOOPSJI0UYMBATh PallMOHAIBHBIC U UPPAIIMOHATIBLHBIC YHCJIA.

— BpinmonHaTe apudmeTrnyeckue AEUCTBUSI C pPalMOHAIBHBIMHU YUCIaMHU,
coyeTrasi YCTHBIE ¢ NHUCbBMEHHBIE TIPUEMBI, BBINOJHITH BBIYUCICHUS C
UppaloOHaAJIbHBIMHU YHUCIIAMU.

— HaxoauTes 3Ha4YeHHs CTENEHEW C UEJNbIMHA II0Ka3aTesIMU W KOPHEU;
BBIYUCJIITh 3HAUECHUS YUCIIOBBIX BHIPAKECHUH.

—  OKpyrsiTh AEMCTBUTEIBHBIE YMCIJA, BBINOJHATH IPUKUAKY pe3ylibTrara
BBIYUCJICHUM, OLIEHKY YHCJIOBBIX BbIPAKEHUM.

Ypaenenuﬂ U HepaeéeHcmea

— Pemate nuHENHBbIE U KBaJApaTHbIE ypaBHEHHUS, YPABHEHUS, CBOOSIIHECS K
HUM, IpocTeHmne ApoOHO-pallMOHaIbHbIC yPAaBHEHUS.

— Pemiats cucremsl ABYX JIMHEUHBIX ypaBHeHI/Iﬁ C AByMs IICPEMCHHBIMHU H
CHUCTCMBbI ABYX ypaBHCHHﬁ, B KOTOPBIX OJHO YPAaBHCHHEC HC SIBJISICTCS JIUHEHUHBIM.

— Pemath TEKCTOBBIC 3aJladd aJreOpamdecKuM CHOCOOOM C TIOMOIIBIO
COCTaBJICHHUSI YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUM C JIByMsI IEPEMEHHBIMHU.

— IIpoBoauTs NpoCTENIINE UCCIEAOBAHUSI YPABHEHUMN U CUCTEM YPAaBHEHUM, B
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TOM YHCJIE€ C TNpUMEHEHHEeM rpaduyeckux TIpeacTaBiieHui (yCcTaHaBIIUBATh,
UMEET JIM ypaBHECHHE WJIW CHUCTEMa YypPaBHECHHU PEINCHUS, €CIH HMEET, TO
CKOJIBKO, U TIP.).

— Pemars nuHENHBIE HEPABEHCTBA, KBAaJIpaTHbIE HEPABEHCTBA; H300pakaThb
pelIeHre HEPABEHCTB HA YMUCIIOBOU IPSIMOM, 3aIIMCHIBATH PEIIECHHUE C MOMOIIBIO
CHUMBOJIOB.

—  Pemats CUCTCMBI JIMHEUHBIX HCPaAaBCHCTB, CUCTCMBI HCPaAaBCHCTB,
BKIIIOYAIOIIUC KBaApPaTHOC HCPABCHCTBO, 1/1306pa>1<aTI> peICHUC CHUCTCMBbI
HCPAaBCHCTB Ha YHCJIOBOM HpﬂMOﬁ, 3aIlICbIBaATh PCIICHUC C ITIOMOIIBIO CMMBOJIOB.

— Hcmonp3oBaTh HepaBEHCTBA IIPU PEIICHUM PA3JIUYHBIX 3a1ad.

Dyukyuu
— Pacno3HaBaTh (QYHKIIMH HW3YyYEHHBIX BHJIOB. [loka3pIBaTh CXEMaTHYCCKH

pacIioyoKeHue Ha KOOPAUHATHOMN IJIOCKOCTH I'padUKOB
dbyskumit Buma: y = kx, y =
k

kx + b,y ~%

,y=ax2 + bx + ¢

y=x3,y=+x,y= [x | B 3aBUCUMOCTH OT 3Ha4Y€HHUI KOO(PPUIIMEHTOB; ONUCHIBATH

cBOMCTBa (DYHKIIUM.
Ctpouth U U300pakaTb CXEMaTUUECKU IpaUKU KBaJIpaTUUHBIX

— (QyHKIMI, ONUCHIBATh CBOMCTBA KBAaJApaTUYHbBIX (DYHKIMI 110 UX rpadukam.

— Pacno3HaBath KBaJipaTUUHYIO (QyHKOUIO 100 (opMmyJie, HOPUBOIUTH
OpUMEPHI KBAJIPaTUUYHBIX (DYHKIIUU U3 pealbHOU XKU3HU, PU3UKHU, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

— Pacno3HaBath apu(pMeTH4ecKyr0 U IeOMETPUYECKYI0 MNpPOTrpeccUum Npu
pa3HbBIX crioco0ax 3aJIaHusl.

— BpBIDOJIHATE BBIYUCIICHUS C UCHOJb30BaHUEM GoOpMyJlI N-rO YJieHa
apuPMETUUYECKON U TEOMETPHUUECKOU MTPOTrpeCCUil, CYMMBI MEPBBIX N YJIIEHOB.

— H300pakaTh 4JI€HBI MOCJIEAOBATEIBHOCTU TOYKAMH Ha KOOPIAMHATHOU
IIJIOCKOCTH.

— Pemarp 3agaun, CBA3aHHBIC C YUCIOBBIMU MOCIEI0BATEIBHOCTSIMH, B TOM
4yucJie 3a/laui U3 peaibHON KU3HU (C MCMOJIb30BaHUEM KaJIbKYJISITOPA,
HA(PPOBBIX TEXHOJIOTUM).
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TEMATHUYECKOE IDTAHMPOBAHUE YYEBHOI'O KYPCA (IIO TOJIAM OBYYEHU)

7 xnacc (He medee 102 u)

Ha3Banmue pa3agena

OcHOBHBIC BHIBI AeATEJIHLHOCTH

(Tembl) (UM 10 OcHOBHOE copep:xaHue
o0yyaroimmxcst
4acoB)
Yucaa n IlonsitTue palMoOHaIBHOTO CucremMmaTu3upoBaTh "
BbIYMCJICHUSA. yucia. ApudmMeTudecKkue odoramarse 3HAHUA 00
PanuoHajibHbIe JEUCTBUS C OOBIKHOBEHHBIX M JECATUYHBIX
17 (W B paloHaJIbHBIMH JIPOOsIX.
(25 y 4HCJIaMH. CpaBHuBaTh ]|
CpaBHeHue, YHOPSAA04YMBAThH apoou,
YIOPSIIOUYUBAHNE npeoOpa3oBhIBas pu
panoHaAILHBIX YHCE. HEOOXOOAMMOCTHU [ECITUYHBIE
CreneHb ¢ HaTypaJlbHBIM apobu B OOBIKHOBEHHbIE,
MOKAa3aTECIEM. OOBIKHOBEHHBIE B
Pemrenune OCHOBHBIX JIECSITUYHbIC, B YaCTHOCTU B
3a1a4 Ha poou, OCCKOHEYHYIO  JICCITUYHYIO
IIPOLIEHTEl U3 peanbHOMN IPpOOB.
IIPAKTHKU. IIpuMmensaTs  pa3HooOpa3HbIe
Ilpusnaku  AEeIUMMOCTH, Croco0bI u NPHEMBI
pa3JI0KCHUST HAa BBIYNCJICHUA SHAYCHUU
MHOXXHUTEIN APOOHBIX BbIPAKEHUH,
HATypaJdbHBIX YUCEL. coJiepKalnux OOBIKHOBEHHBIE
5| NECATUYHBIE JIpoou:
PeasnibHBIE 3aBUCUMOCTHU.
3aMEHSITh opu

IIpsimast u oOpaTHas
OpONOPIIMOHATIBHOCTH

HEOOXOAUMOCTHU JIECITUUHYIO
pOOb OOBIKHOBEHHOU  H
OOBIKHOBEHHYIO JECATHYHOM,
OPUBOJAUTh  BBIPAXCHHE K
dopme, Hambonee yaoOHON
Inie: | BBIUUCIICHUMN,
npeoOpa3oBbIBaTh  JPOOHBIC
BBIpA)KCHUSI HAa YMHO>XCHHUE U
JICJIEHUE JECITUYHBIX Jpooeit

K JOeUCTBUSIM C  IIEJIBIMHU
YHUCJIaMHU.
IIpuBOoAUTDH YUCJI0BbIE 7

OyKBEHHbIC NPUMEPbI CTEIEHU
C HATypaJIbHBIM IIOKa3aTeJIeM,

OOBSCHSS 3HAYECHUS
OCHOBAHMUSI CTEIECHU )%
rmokKasareis CTEIIEHH,

HaXOJHUTh 3HAYCHUS CTCHCHEH
Buga a" (a — mroboe
panuoHaJIbHOE YHCIO0, N —
HaTypaJIbHOE YUCJIO).

IToHuMAaTh CMBICJI 3allUCU
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OOJIBIINX YHCEJI C ITOMOIIBIO
JIECSITUYHBIX JIPOOEH U CTeTIeHeH
qyucaa 10, npuMeHATH UX B
pEaibHBIX CUTYyallUsIX.

IIpuMeHATH [IPU3HAKU
JIEJIMMOCTH, PAaA3JIOKEHUS Ha
MHO>XXHUTEIHN HaTypaJbHBIX
quCell.

Pemnatrp 3amauyM Ha 4YacTH,
MIPOIIEHTHI, MOPOIIOPIHUU, Ha
HaxoXXJAeHue Apoou (mpoieHTa)
OT BEJIMYUHBI U BEIIMYUHBI T10
e€¢ napodu (IpoleHTYy), ApodUu

(mporieHTa), KOTOPBIU
COCTaBJISIET OJIHA BEJMYMHA OT
IPYTOM. IIpuBoauTk,
pa3oupars, OLICHUBATb

pa3jinyHbIe PpPEUICHUs, 3alucH
pEUIeHU TEKCTOBBIX 3ajiady.
Pacno3sHaBath M OOBSICHATH,
onupasch Ha  ONpEACICHUS,
OpsiMO MPOIIOPIMOHAIBHBIE U
oO0paTHO TMPOMOPIUOHATBHBIEC
3aBUCHUMOCTH MEXIY
BEJIMUYMHAMU, NPUBOJIUTH
npuMepbl STHUX 3aBUCUMOCTEU
U3 pEaJbHOTO MUpa, U3 JAPYrux
Yy4EOHBIX TPEIMETOB.

Pemiarbs npakTuko-
OpPHMEHTHPOBAHHbBIC 3aJa49/ Ha
POOU, TPOLICHTHI, NPAMYIO U

o0paTHyIO
OPpONOPIMOHAIIBHOCTH,
OpONoOpINHU
AJiredpanveckue BbykBeHHbIE BBIpaKCHUSI. OBaager,  ajarebpanydeckou
BBIPAKEHU A IlepemenHsbIe. TEPMHUHOJOTHEN U
(27 ) Jlomyctrumelie 3HadYeHUs CHUMBOJIMKOM, NPHUMEHATH ¢c¢€
NEPEMEHHBIX. B nmporecce OCBOCHMUS
dopmyIbI. y4ueOHOro Marepuaia.
IIpeoGpazoBaHue Haxoaursb 3HAUYECHUs

OYKBEHHBIX BBIpa>XE€HHUMU,
pacKkpbITUE CKOOOK WU
NpUBEJICHUE  MNOJOOHBIX
cJlaraeMbIX.

CBOMCTBA CTEIIEHU C

HATypaJbHbIM IMOKA3aTEJIEM.

Muorounensl. CioXKeHHUE,

OYKBEHHBIX BBIPpAKCHUM ITPpU
3aJaHHBIX 3HAYCHUSIX OYKB;
BBIIIOJIHSITh BBIYUCICHUST MO
dopmynam.

BbinoaHsaTs 1peoOpa3zoBaHus
LEJIOTO BBIPAXKCHUS B
MHOTO4JIEH OpPUBEICHUEM
MO T00OHBIX cjlaracMbIX,
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BBIUMTAHUE, YMHOXKEHHUE
MHOTO4YJIEHOB. DOPMYJIbI
COKPAIIEHHOTO YMHO>KEHHUSI.
Paznosxenre MHOTO4YJI€HOB
Ha MHOXXHUTEIHU

PacKpbITHEM CKOOOK.

BBINOJIHATH YMHOXCHHC
OJHOYWJICHA Ha MHOI'OYJICH H
MHOTI'oO4JICHaA Ha MHOI'OYJICH,

NPUMEHATH popmy bl
KBaJipaTa CyMMBbI M KBajpara
pPa3HOCTH.

OcylmecTBJIATL  Pa3JIOKEHUE

MHOTOWJIEHOB Ha MHOXUTEIHU
MyTéM BBIHECEHUSI 3a CKOOKH
o01mero MHOYKHTECIIS,
IIPUMEHEHUS hopmyIibl
pa3HOCTH KBaJIpaToB, (pOopMyJI
COKpAaIllEHHOI'O YMHOXKCHUA.

IIpumenaTs npeoOpazoBaHue
MHOTOWJICHOB JUISI PELICHUS

pa3nUuYHbIX 3aza4 u3
MaTE€MaTHKH, CMEXKHBIX
OpEeIMETOB, U3  peaJlbHOU
OPaKTUKH.

3HAKOMUTBLCHA C MCTOpPUEH
pa3BUTHU MAaTEMAaTUKU

YpaBHeHus u
egaBeHCTBa
(6

YpaBHeHUE, paBuia
npeoOpa3zoBaHUs
YpaBHEHMUS,
PaBHOCHUJIIBHOCTbH
YPaABHEHUH.

JIuneliHOEe ypaBHEHHE C
OOHOU HNEPEMEHHOM,
peuieHue JIMHEUHBIX
YPaBHEHMUI. Pemenue
3a1a4 C IIOMOIIBIO
YPaBHEHUM.

JInnenHOe ypaBHEHHUE C
JIBYyMsI IEPEMEHHBIMHU U
ero rpaguk. Cucrema AByx
JIMHEWHBIX YPAaBHEHUU C
JIBYyMsI IIEPEMEHHBIMM.
Pemienne cucrem
ypaBHEHUH CIIOCOOOM
IMOJICTAHOBKH U CIOCOOOM
CIIOKEHMUS

Pemiarp JIMHENHOE ypaBHEHUE
C OTHOH NEPEMEHHOM,
NpUMMeHssl NpaBUja nepexona
OT HWCXOJHOTO YpaBHEHUS K
paBHOCUJIBHOMY €My Oojee
npocroro Buna. IIpoBepsTs,
SIBISIETCS.  JIM  KOHKPETHOE
4HCJI0 KOPHEM YpPaBHEHUSI.
IMoanOoupars npuMepsI ap
4HCEIl, SIBJISTFOIINXCS
pEUIEHUEM JTUHEWHOTO
YPaBHEHHUS C ABYMsI
nepeMeHHbIMU. CTPOUTH B
KOOPJAMHATHOMN MJIIOCKOCTH
rpauk TUHEHHOTO

YPaBHEHUS C ABYMSI
NEPEMEHHBIMU; MOJIb3YSICh
rpadukoM, NPpUBOAUTH
NpuMepbl PEIICHUSI
ypaBHEHMUSI.

HaxoauTh peumieHue CUCTEMBI
JIBYX JIMHEHMHBIX YPAaBHEHUU C
JIByMsI I€PEMEHHBIMHU.

CocrTaBiasaTh M peliaTb
YPaBHEHUE UIIU CUCTEMY
YPAaBHEHUH 110 YCJIIOBUIO 3a/1a4H,
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WHTEPIIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM
3aJla4y MOJYYEHHBIN pe3yJibTaT

Koopaunnarein
rpauKH.
YHKIHH (24 1)

KOOpI[I/IHaTa TOYKH Ha

OpPsIMOU. YHucnoBbie
OPOMEXKYTKH.

Paccrossaue MEXTY
ABYMSI TOYKaAMU

KOOPAUHATHOU ITPSIMOU.

I[IpsimoyrosbHast
CUCTEMA KOOpIAWHAT Ha

mwiockoctu.  [lpumepst
rpaukoB, 3aJaHHBIX
bopmynamu. Urtenue
rpadukoB peanbHBIX
3aBUCHUMOCTEMN.

[Tonsitue byHKIIUH.
I'paduk byHKIIUH.
CaoiicTBa byHKIUHA.
JIuneriHas byHK1IHS.
I[TocTpoenue rpadguka
JIMHEUHOU (byHKIHH.

I'padux pysKIUM Y = | X |

N3o00paxkarsb Ha
KOOPJJUHATHOU opsAMOU
TOYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpAMHATAaM,
JIy4dd, OTpPE3KH, HWHTEPBAJIbI;
3aUChIBATH ux Ha

aJIF€6paI/ILI€CKOM SI3BIKC

OtrMeuars B KOOPAMHATHOM
IJIOCKOCTH TOYKH I10 3aJIJaHHBIM

KOOpAUHATaM; CTPOUTH
rpaduku HECJIO>KHBIX
3aBUCHUMOCTCH, 3aJaHHbIX
dbopmynamu, B TOM dYHCIIEe C
HOMOIIBIO U PPOBBIX
jabopaTopuid.

IIpumensTs, u3y4arb
npeuMyuiecTBa,
HHTEPNPETHPOBATH
rpaduueckuit croco0
MpEJICTAaBJICHUS U aHaju3a
pa3zHoOoOpa3Hoit YKU3HEHHOU
UHpOpMaLMH.

OcBauBartsb OOHSITHE
dbyHKIIHH, OBJIAJIEBATH
byHKITMOHATILHOM
TEPMHUHOJOTHUEN.
PacnoznaBarthb JIMHEUHYIO
dbyskmuro Yy = kx + b,

ONUCHLIBATL €€ CBOIMCTBA B
3aBUCHUMOCTHU OT 3HA4YECHUUH

kodpdunuentoB kmb.
TPOUTH rPaPpuKM JTUHEUHOU
YHKIOHWH, )YyHKIITUNA
= | .
CIHO0J1b30BaTh Hﬂg)ﬂpOBbIe
pecypchl Uil TOCTPOEH

rpadukoB byHxImi U
U3y4YECHUsI ux CBOMCTB.
IIpuBoauTh IpUMeEPHI
JUHEWHBIX 3aBUCHUMOCTEN B

peanbHBIX  HOpoleccax u
SIBJICHUSIX
IoBTOpEeHME U
oﬁoﬁmeﬂne?G u) HOBTOp?HI/Ie OCHOBHBIX Boi0upars, NPUMEHATH
IIOHATHHA U METOJIOB Kypca OLICHMBATH CIOCO0bI CPAaBHEHUS
7 kiacca, o0000OIIEeHNEe qucen, BBIYMCIICHUH,

3HAHUU

npeoOpa3oBaHUl  BBIPAKCHUM,
pELICHNs] YPABHEHUM.
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OcyiecTBiIsiTh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX  JICMCTBUM U
CaMONOPOBEPKY pe3yibTara
BBIYUCJICHUH,
nmpeodpa3oBaHUM,
noctpoeHuin Pewmars 3agaum
u3 pearbHOMI JKU3HU,
NPUMEHATh MaTeMaTH4YeCKHue
3HAHUSA JUIS PEUICHUS 3ajiad U3
JIPYTUX OPEIMETOB.

Pemiath TekcTOBBIE 3agdavdu,
CpaBHUBATDb, Bblﬁl/lpaTb
CIocooObI PCHICHUA 3aJa49M
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8 kiacc (ne menee 102 u)

apudmMeTudecKux

I[Ipeob6pazoBanue
YU CIJIOBBIX
BBIPAKEHUU,

coaep Kalmx
KBaJIpaTHbIE KOPHU

KBaJIPaTHBIX KOpPHEH.

Ha3zBanue
pasjaesia OcHoBHOE OcHOBHBIC BU/bI A1eATEJILHOCTH
(TemMblI) cojepKaHue o0y4aromuxcs
Kypca (4uciio
9JacOB)
Yucaa u | KBagparHsbiii DopmyaMpoOBaThH ornpenejaeHue
BBIYUCJICH KOpPEHb U3 YHCJIia. KBAQJ[paTHOTO  KOPHS M3  4YHCIA,
usl. ITonsitue 00 apuPMETUIECKOTO KBaJIpaTHOT' O
KBagpaTn UPPALMOHAIEHOM KOPHSI.
ble KOPHHU qucne. Jlecatuaapie | IIpuMeHATH onepanuio U3BJICYCHUS
154) OPUOITHIKSHUST KBaJIpaTHOI'O  KOpPHsSI U3  4uCIIa,
UpparuoOHaJIbHBIX UCNOJIB3YsT TpA  HEOOXOAUMOCTH
qucell. KaJbKYJATOP.
JlecTBUTCIIHLHBIC OunenuBarb KBaJpaTHbIE KOPHHU
gucia. CpaBHEHHE HEJIBIMM 4YHCJIaMU M JIECATUYHBIMU
JNECUCTBUTEIbHBIX ApOOSIMMU.
qUcCell. CpaBHuBaTb W YHOPSAJA0YHUBATH
ApudmeTndeckui panoHalbHBIE W HWppallHOHAJIBLHEBIE
KBaApaTHBIN 4qyciia, 3alldCaHHbIE C [NOMOIIBIO
KOPEHB. KBaJIPpAaTHbIX KOPHEU.
VpaeHenue Buaa X2 | Mcciaenosars ypaBHEHUE X2 = a,
= a. CoiicTBa HaXOAUTh TOYHBIE U

OpuOIIM>KEHHBIE KOpHU Tipu a > 0.
HcciienoBars cBOMCTBA KBAJIPAaTHBIX
KOpHEWU, IIPOBOJIsA Y CJIOBBIC
DKCOEPUMEHTBI C MCIOJb30BaHUEM
KaJIbKYyJIITOpa (KOMOBIOTEPA).

Jloxka3bIBaTh CBOlCTBA
apupMeTHIecKux KBaJApaTHBIX
KOpDHEI;  OpUMEHATh  HUX 1
npeoOpa3oBaHUsT BBIPAXKEHUIM.

BbInoaHaTs npeoodpazoBaHus
BBIpAYKECHUMU, coZeprKaIIUX
KBaJIpaTHbIE  KOpHHU. BreIpaxars

MEPEMEHHBIE U3 T€OMETPUYECKUX U
(puznueckux Gopmy.
BbiuuciaTh 3HAYEHUS] BBIPAKCHUU,

CoZiepKallluX KBaJpaTHbIE KOPHH,
UCTIONB3Yysl TMPU  HEOOXOIAMMOCTU
KaJIbKYJISITOD.

HUcnoJb30BaTh B XOJI€ PEUICHUS
3aga4 AJIEMEHTApPHBIC
OpEeaACTaBJICHUS, CBsI3aHHbIE  C
OpUOIMKEHHBIMU 3HAYCHUSIMU
BEJINYMH.

3HAKOMUTBLCHA € UCTOPUEH Pa3BUTHUS
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MaT€MaTHUuKHN
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Ilpooonocenue

Yucaa u CTerneHp C UeJabIM
BBIYMCJIEHUS. Ka3aTCJIEM. @®opMyJIMPOBATE ONpe/iesieHue
Crenens ¢ TaHJdapTHAas1 CTEIICHU C IIEJIBIM ITOKa3aTCIIEM.
HeJbIM AT Ch Yucia.
?701(333“ dem | { IE(BMG arﬁ) 1(1)1 e’llngTOB IlpeacraBiasith 3anUCh OOJIBIIUX U
) M 3211 oT MaJIbIX YHCEJI B CTAHAAPTHOM BUJIE.
3JIEMEHTaApPHBIX
JaCTHI I CpaBHuUBaATBh 4YUCJIa U BEJIUYUHBI,
KQCMHUYCCKHX
0 LeKTOE), 3allMCaHHBIC C UCIIOJIb30BaHHUEM
JJIATEIIbHOCTh crerenu 10.
IIpOIIECCOB B
o) g>i<anmeM HMcnoap30BaTh 3alMch 4HUCEIl B
%B WCTBA CTEIIEHU C| CTaHAApPTHOM BHUJE JJIs1 BBIPAXKCHUSA
€JIbIM
ﬁOKagaTeHeM pa3zMepoB OOBEKTOB, JJITUTSCIBHOCTH

OPOIIECCOB B OKPYKArOIIEM MHUPE.
®opMyIUPOBATH, 3aIIUCHIBATH B
CHUMBOJINYECKON (opMe U
WJIIOCTPUPOBATH NIPUMEPaMu
CBOMCTBA CTEIICHU

C LIEJIBIM MOKA3aTEJIEM.

IIpuMeHATH CBOMCTBA CTECIICHU IJIs
npeoopa3zoBaHUs

BBIPAXKECHHUM, COAEpIKAIIIUX CTEIICHU C
IIEJIbIM IMOoKa3aTejaeM. BbIIOJIHATH
NedCTBUA C YMCJIaMHU, 3alIMCAHHBIMU B
cTaHJapTHOM BHAE (YMHO>KEHHE,
JICJICHUE, BO3BEJICHUEC

B CTCIICHB)

Auaredpanuec KB&&}?&?HH Pacno3dnaBarb KBagpaTHBIU
KHe A3JIOKCHUEC TPEXYJICH, YCTaHABINUBATh
KB3JpPaTHOIO
BBIPAYKEHUsl. | TPEXUJICHA Ha BO3MOYKHOCTb €r0O Pa3JIOKEHUS Ha
Keaaparnpni | MHOKHTCIHN MHO>XUTEJIH.
TPEXUJIeH PackiaabiBaTh, HA MHOXKUTEIH
) KBaJPATHBIM TPEXUIICH C

HCOTPHULATCIBbHBIM AUCKPHUMHUHAHTOM
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3anucnhiBaTh anredOpanyeckKue
Anrebpanye | Anrebpaumieckas BbIpakeHusi. HaxoauThb  001acTh
cCKHe ApoOb. JlomycTUMBIE | ompeaeacHus B panroOHaIbHOTO
BbIpaKCHHUSI. BBINOJHATH YHCIIOBBIC
BbIpPaKeHH
pae SHAHYCHIA MOJICTAHOBKU U BBIYUCJIATH 3HAUYCHUEC
s, MMePEMEHHBIX, JApoOH, B TOM UYMCJIE C HOOMOIIBIO
Auredpanye | BXOISIINX B | KaIbKyJsTOpa. DopmyaMpoBaTh
OCHOBHOE CBOWCTBO ajireOpanyuecKkoi
acglﬂ )IlpOﬁb anredOpanydeckKkue npo6g U TNPHMMEHATHb €ro JIs1
9 npeoopa3zoBaHUs . JIpOOEH.
BRIpAXCHIA. BINOJIHATH nefcTBUs c
OCHOBHOE CBOWCTBO ia_JIIFe6paI/I‘—IeCKI/IMI/I 6 IPOOsIMU.
> PUMEHSITE npeoOpa3oBaHUs]
anrebpanieckon BBIDQXKEHUU ISl pEUICHUs = 3a/ad.
npo6u. Coxkpamienue | Bpipaxkarh nepemMeHHble 13 (GOpMYyJl
npobeit (bu3nyecKux, reOMETPUYECKUX,
: ONUCHIBAIOMINX OBITOBBIE CUTYAIUU )
Crnoxenue,
BbIUHUTAHUE,
YMHO>KEHUE u
JICIICHUE
anreOpandyecKux
JIpoOeii.
IIpeobOpazoBanue
BBIPAXCHUM,
coJieprKaImx
anredpanydecKkue
JIpoou
YpaBHenus PacnoznaBarthb KBaJApaTHbIC
; p KsagpartHoe VPABHOHIA, AP
YPpaBHCHHC. 3anuceiBaTh  GOpMYJy  KOpHEH
HEPaBeHCTB | [oronHoe
a KBAaApaTHOTO ypaBHEHWS; peliarTh
KpaapaTHbr KBaJIpaTHOC KBaJlpaTHbIe¢ YPABHCHUS — IIOJIHBIE
e YpaBHCHHC. Y HENIOJIHBIE.
dopmyna KOpHEU i
faBHeHI/Iﬂ pMy p IIpoBoauTtn npocreiiue
5 4) KBaJApaTHOro HCCJIeTOBAaHUSA KBaJIpaTHBIX
ypaBHeHus. TeopeMma | ypapHenwii.
Buera. Pemiats ypaBHeHHUsI, CBOJSIIIUECS K
Perrenne KBaJIPpaTHBIM, C IMOMOIIIBIO
YpaBHCHNM, npeoOpa3zoBaHUMN u 3aMEHOU
CBOISIINXCA K | mepemeHHOMN.
KBaJIpaTHBIM. Haoaroaarte " aHAJIU3UPOBATH
ITpocreiinine CBSI3b MEXIY KOPHSIMU u
ApOOHO- ko3 dpueHTaMu KBaJApaTHOTO
panrOHAJIbHBIC yYpaBHEHUHA.
YPaBHCHMUSL. dopmyaupoBaTh TeopeMy Buera, a
Pemienne TEKCTOBBIX | rgpoxe 0GpaTHYIO Teopemy,

3aJa4 C IIOMOLIBIO
KBaJIPATHBIX
YPaBHECHUM

NPUMCHSTh OTH  TCOPEMBI  JIJIs
penieHus 3anaa4d. Pemiath TEKCTOBbIE
3aJa4M  alre0panyvyeckuM crocoooM:
NEePEXOIUTH oT CJIOBECHOM
GopMyTUpPOBKU YCJIOBUSI 3agadyd K
ajireOpandeckoili  MoAenu  IyTEM
COCTaBJICHHUSI ypaBHEHUs; peIliaTh
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COCTaBJICHHOE YPaBHEHHUE;
WHTEPHPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBLCHA C MCTOPHUEN pa3BUTHUS

anreOpbl
Ypasuenus | jiyyeiinoe Pacno3uaBsarn JIMHEWHBIE
" YpPaBHEHHE C ABYMS aBHEHUS C ABYMs IICPEMEHHBIMMU.
Copamenctna | nepevicumenan, cro | VIRML, | RAPHKE, el
. rpadukK, IIpUMEPHI | HCHOAbL3YS HH(PPOBLIE peCcypChl.
{fsa?;)le}m“ pelenus: ypasHenuii | Pazimuarhb napajuieIbHbIE u
BIICJIBIX YHCJIaX. IIepeCCKAroIUeCs IIPsMBIC 110 HX
Pemienne cucreM | YPaBHCHHAM.
IBYX nuHelHbpIx | PelllaTbh CHUCTEMblI NBYX JIMHEUHBIX
ypaBHGHHH C AByMsl | YPABHCHHH C ABYMsI IICPEMCHHBIMU
IIepEMEHHBIMHU. MOACTAHOBKOMW U CIOKECHHUEM.
[IpuMepsl perieHus Pemiats mnpocreninue CHUCTEMBI, B
cUcTeM HenuHemnnrx | KOTOPBIX OOHO W3 YPaBHEHUU HE
ypaBHEHHl ¢ aByms | ABIACTCA JIMHEHUHBIM.
NepPEMEHHBIMU. IIpusoauTe rpauyecKkyio
I'paduueckast UHTEPHPETANNIO PEIICHUSI YPAaBHEHUS
MHTEpIIpETaLHS C ABYMs NEPEMEHHBIMU M CHCTEM
ypPaBHEHHSI C IBYMs aBHEHUM C IByMsI II€PEMEHHBIMU.
e1maTh TEKCTOBBIE 3aa4M
NepCMCHHBIMHU U | anreOpandyecKuM CriocoOoM
CHUCTEM YpPaBHEHUU C
JIBYMSI
NepEMEHHBIMMU.
Pemienne TeKCTOBBIX
3aga4 C IIOMOIIBIO
CHUCTEM ypaBHEHUM
YpaBuenust | yycnopsre ®opMyJTHPOBATDH cBOiicTBA
" HEpaBEHCTBA U HUX YHUCIOBBIX HEpPaBEHCTB,
HEPABEHCT CBOMCTBA. WJUTFOCTPUPOBATH 150.¢ Ha
Ba. HepaBeHCTBO c | KOOpAMHATHOM NPSIMOM, AOKa3bIBATH
Hepasencr i 5 | anmreOpandecku.
Ba (12 u) OZIHOH  IEPEMEHHOM. _
JIu"erabIe HpI/IMeHHTI) CBOMCTBA HCPABCHCTB B
HEPaABEHCTBA C XO0IC PCIICHUA 3a1a4.
omHOM 1epemenHoi | Pemars JMHENHBIE HEPpAaBEHCTBA C
u UX  pelleHue. | OOJHOM IEPEMEHHOM, HU300pakaTh
CucrteMbl JUHEHHBIX | PELUICHUE HEPABEHCTBA HA YMCJIOBOU
HEPABEHCTB C OMHOMN | IPSIMOM. .
MEePEeMEHHOH W uX HgII)IEIlggII;CTB, ngg%%gKaTb H%IéILGLIHeI%II;IIie(
pEelICHHE. CUCTEMbl HEPABEHCTB Ha YHCJIOBOU
N306pakenue HpAMOH
pelIeHus JINHENHOI O
HEpPaBEHCTBA U UX
CHUCTEM Ha YHMCJIOBOU
IPSAMOU
88’HKIH/II/I. IHonsatue Hcnosb30oBaTh QyHKIIMOHAIBHY IO
HOBHbIE % KIIHH. TEPMHUHOJIOTHIO U
IMMOHATUSA J1aCTh

(5 1)

orpeaeICHUS U

{IMBOJINKY. .
BIUUCJIATHL 3HAYeHUs  (QYHKIUH,
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,ua vsi (DYHKIIHH.
a 171 by
@gngnn.
OHCTBa
1
paxxéHue Ha
rpaduke

HO)KGCTBE): 3Ha‘I8/IL§II/II/I
HKIITUHN ITOCOQbI

a,Z[aHHBIX opMmylJiaMHu
I/I HCOOXQAHMMOCTH MHMCIIOJIb30BAaTb

KYJIFTOP); COCTABJATH Ta0JIULBI

aqe 1071 yHK 1072078

OUThH TOYKaM rpaduku
KLU,

NHUCbLIBATHL CBONCTBA g)ay(ﬁucunn Ha
OCHOBE ec NYECKOT O

€I CTAaBJICHUSI.

CII0JIb30BATH
TEPMHUHOJIOTUIO H
ﬂl BOJIHKY.

lccenoBars

KAIOIINX, é
B

(GYHKIMOHAJIBHY O

IIpUMC 1(“)1;1)1a HKOB,

bHb e H Chl H
HMBOJINT D l'l HNMEPbI
JICHUHM C 3aJaHHBbIMH

KOMIIBIOTCPHBIC

CHUSI.
i%)OLICCCOB u
OMCTBaMHU.
CIOJIb30BATh
NMPOrpamMMbl JJisl 110-

ctpoeHusi rpaduKoB QYHKIUNA U
N3YYE€HUsI UX CBOMCTB

DyHKIUMH. L1Te HE€ U IIOCTPOCHUE aX0AMTh C MIOMOULIBIO rpapuKa
4YHCJI0BbIE UKOB HKI_II/II/I 3HAQUEHUE OJ1-
(PYHKIUH unn I Tpumepsl U U3 pacCMaTPUBACMBIX BEIHUYHH
(Y ) a I/IKQB no 3HAYEHUIO NPY-TOM.
B HecnoxybIx C
a>1<a}o X
€

R hHbBIe npoueccm
) yHKLHH,

CBIBaIO H_g/l
ﬁ 1 OOpPAaTHYIO

LII/IOHa I)HI)IG

rlél) MOCTH, UX
fgl ep%lgna

yasiX BbIPAXKATh
¢opmyJsioN 3aBUCUMOCTb MEXKY
SIIMYUHAMMU.
NMUCHIBATH XapakTep WU3MEHEHUS
OJHOU BEJIMYUHbLI B
3aBUCUMOCTU OT U3MEHEHUS APYTOM.
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Ha3zBanue

pasaena OcHoBHOE OcHoBHBIE BH/BI JeATE€JIbHOCTH
(TeMbI) con&pmanne 00yJarmmuxcs
Kypca (4uciio
4aCOB) v
I'paduxk pysnknum y | PacmosHaBarb BHIBI H3y4aeMbIX
= X%, ®yHKIUU Y = | QyHKIHIA. Iloka3bIBaTh
X%,y = X3, CXeMATHYECKH  ITOJIOKEHHE Ha
y = X, Yy = |x [, | KOODIAUHATHOHU IJIOCKOCTU TPapUKOB
rpadgugeckoe (byHKHHﬁ an[a: y = x5 y=x,
PCIICHHC  yPaBHCHHH JIL OBaTb HKIMOHAJIbHO-
N CUCTCM YPAaBHCHUU HYeCcKHue eJCTaBJCHUA J1J1g
E% CHIS 1 HCCIIe) QBaHUsl ypaBHEHUU
CHCTEM ypaBHCHHHU.
IIpumensaTe unudpoBLIE pecypchl
JUIs1 HOCTpOoeHusI rpaukoB QyHKIUMN
IHoBTOpE [IoBTOpEHUE BbiOupaTb, NpUMeHATb, OUEHUBATH
HHE U OCHOBHBIX MTOHSATHHU U | CIOCOOBI CpaBHEHMUS YU CEJl,
000011eH METOJIOB KYpCOB / W | BBIYMUCIICHU, npeoOpa3zoBaHUM
ue (6 ) 8 KJIACCOB, | BBIPAXXEHUM, pEIICHUS] YPaBHECHUIA.
000011eHne 3HaHUM OcyuiecTBJIATH CAMOKOHTPOJIb
BBIIIOJIHAEMBbIX JNENCTBUU U
CaMONpPOBEPKY pe3yJibTara
BBIUMCJICHUH, npeoOpa3oBaHUM,
HOCTPOCHUM.

Pemarb 3aga4uu u3 peajbHOW KU3HH,
NPUMEHSATh MaTEeMaTUYECKUE 3HAHUS
JUI  pelIeHus 3ajady M3  JpYyrux
MPEJIMETOB.

Pematpb TEKCTOBbIE 3aa4u,
CpaBHUBaTh, BbIOMPATh CIOCOOBI
pelieHus 3aj1a4yu
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9 xyacc (ae meree 102 1)

Ha3zBanmue OcHoBHOE OcHOBHBIE BH/bI JeATEJIbHOCTH
pasaeJa cojJep:KaHue 00yJarImuxcs
(Tembl) Kypca
(4mncJI0 Yacos)
Yucaa n ParmmonanbpHBIC PazBuBaTh npejacraBjieHUs O
BbIUHMCJIEHHS. quclia, yucjax: OT MHO’KECTBA HATypaJIbHBIX
JlelicTBUTE/IbHBbIE paluoHaJIbHbBIC qHugeJI 1O MHOKECTBA
qyucjaa HcCja, KOHCYHBIC U | JEUCTBUTEIbHBIX
€CKOHCYHBIC HCEII.
(9 u EECSITI/IIIHBIG JIpOOH. 3HAKOMMTBLCH C BO3MOKHOCTBIO
OXKXCCTBO OpPEJICTABJICHUS JICUCTBUTEIILHOTO
g%%%%BHTeHBHHX LII/IC a KaKk OECKOHEYHOU AECSITUYHON
NPUMEHSITH JCCITUYHbIC
HggﬁgBIgTKeHBHHe 6?IH}KGHI/IH palMOHAIILHBIX U
CCKOHOUHBIE ﬂ%% I/IOHaJ'II)HI)I}( YUCECII.
SCSTUIHDIC IPOOH. AKaTh J1€UCTBUTEILHBIC
AATIMEG p 41CJid TOYKAMU KOOPAUHATHOU
OTHO3HAYHOE E AMOH,
COOTBETCTBUE MEXI I/lelBaTb, cCpaBHHMBATh H
Yy smoanaT NIEUCTBUTEIIbHBIC
MHQ>KECTBO I/IC
Aoag TR TCIBHRIX BITOJTHSITE, COueTAs YCTHEIE H
MHOKECTBOM IMUCREMEHHBIC ITPUEMB],
TO9CK | 3 MeTH4YeCKHe JeHCTBUSA C
KOOPJIYHATHOM pa A
oA MHOHAJIFHBIMU YK CJIaMH; HAXO0JIUTh
ABHCHIIC HAQUYEHUS CTEIICHEN C LESJIBIMUA
TCHCTBUTCIBHBIX MoKa3aTeIsIMU U KOPHCEH;
THeaT BBIYMCJIATE 3HAUEHUSI YUCIIOBBIX
> Ipa>KCHUH.
%gg e jecKne Tohyaurs o eJIcTABJICHHE O
3HAYUMOCTH JE€UCTBUTEIbHBIX YHUCEII
e C I U TCIBHLIMU B IIPAKTHYECKOM JIesITeIbHOCTH
. eJIOBCKaA.
3 a%eﬁlﬁ)é(%%lﬁ%%nflm HAJU3UPOBATH U J1eJ1aTh BBIBOAbI O
TOYHOCTE > | TOYHOCTH TIPUOJNKCHHUS
IIPUOITUKECHUS. I[eI/ICTBI/ITeHBHOFO qHucCJia 11pu
CIIICHUH 3aJa4.
OprrJ‘[eHI/Ie qucel. RXFJIHTL JACHUCTBUTCIIBHBIC YHCJIA,
BBIITOJIHATE IPUKHUKY pe3yJgrara
ITpukraKa ¥ OIICHKA BBIUHUCJIICHUU, OLEHKY 4YCHUU
PE3yIIBTATOB YUCJIOBBIX BBIPAKCHUU.
BBIYMCTEHUH 3HAKOMUTBLCH ¢ UCTOPUEN Pa3BUTHUS
MaTeMaTUuKU
YpaBHeHus JInaemHOEe OcBauBaThb, 3alIOMHHATh M
U HepPaBEeHCTBA. ypaBHeHHE. Pentenue | npumeHsTh rpaduyeckue
YpaBHeHus YpaBHEHUU, METOAbI TPU PEIICHUN YPABHECHUU,
¢ OJHOM CBOIAIIIUXCS K HEPABEHCTB U UX CUCTEM.
NepeMEeHHOM JIMHEUHBIM. PacnozHaBarhb 11eJible U JPOOHBIE
(14 q) KsangpaTtaoe YpaBHCHUSI.
ypaBHeHueE. Pemenne | Pemarh JiMHeliHbIe U KBaJPpaTHbIE
ypaBHECHUH, YPAaBHeHM S, YPABHECHUSI, CBOJISIIIITUECS
CBOISIIINXCS K K HUM, IpocTelnine JpoOHO-
KBaJIpaTHBIM. panroHalbHbIE YPaBHEHUSI.
bukBangpaTtHbie IIpeanararb BO3MOKHBIE CITIOCOOBI
YpaBHEHUSI. pEIIeHUsT TEKCTOBBIX

IIpumepsl pemeHus
YPaBHECHUU TPEThEU
U YETBEPTOU
CTEIICHEU
pa3iIoKEeHHUEM Ha

3a/1a4, 00Cy:KI1aTh UX U peliaThb
TEKCTOBBIE 3aJla4l pPa3HbIMU
criocod0amu.

3HAKOMHUTBLCHA C UCTOPUEN pa3BUTHUSL
MaTeMaTUKHU
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MHOXHWTCIIH.

Pemenune npoGHO-

panMoOHaJIbHBIX
YpPaBHEHUM.
Pemenne TekCTOBBIX
3amayq
anreopandecKumM
METOA0M
yBaBHeHI/IH .HI/IHGI/IHOG OcBauBarb U NPUMEHATH IPUEMBI
aBEHCTBA. aBHEHME C IBYMs | PEHICHUS CHUCTEMbI NBYX JIMHCUHBIX
€Mbl n g MCHHBIMI/I M €T0 | YypaBHEHUU C JIBYyMsI IE€PEMEHHBIMHU
aBHeHm’I U cucreMbl JOBYX YpaBHEHHUU, B
nce QMa ABYX KOTOPBIX OIHO YPaBHCHUEC  HE
JUHCHHDbIX, SIBJISICTCSI IMHCHUHBIM.
K]gaBHeHHI’I C ABYMHd | Ucnmoab30BaTh
Eleel\ﬁ%%mf;emeﬂgg HKTIIUOHAJILHO-
HCTEeM ABYX rpadgugecku HpeI[CTaBJ'IeHI/IH TUTSL
ABHEHI. OTHO peuieHus HCCJIeIOBAHUS
KOTOPbIX YpaBHEHUU U CI/ICTeM
JIMHEUHOEC, a APYyroe | AHAJIU3UPOBATH TEKCTh 3agaud,
(5%%01/1 CTCIICHU. | pemiat 150°¢ allreOpanyeCKuM
Fpa ecKas IOCOOOM: MEePEeXOAUTh OT CIOBECHOU
HNHTC OPMYJIHMPOBKHU _yCJIOBUA 3aada4du K
cranus CUCTEMb anreOpanueCKOd  MOJCIH — ITyTEM
}1’ asHeHun ¢ COCTaBJICHUSI CHUCTEMbI YypPaBHEHHU;
Y peuarTb COCTaB
MNEPEMEHHBIMU

Penienne TeKCTOBBIX

JIECHHYIO CUCTEMY YpaBHECHUMH;

3a1a4 HHTEPNPETHPOBATH PE3yJIbTaT.
aTeGpanuecKuM ig?écl\?%lﬁiﬁcn ¢ HCTOPHEN pa3BUTHSA
CITI0OCOOOM
YpaBHeHUsl | Yycropbie Yurarh, 3aNMCHIBATH, IOHUMATh,
n HEpABEHCTBA M WX | HHTEPIPETHPOBATH HCPABCHCTBA;
HEpaBeHCT CBOIICTBA. HCIIOJIL30BAaTh CUMBOJIUKY U
Ba. JIuHenHbie TEPMHUHOJIOTUIO. BBINOJIHATH
E;I(’f;z';” HEepaBeHCTBA c | mpeoOpa3oBaHusI HEPABEHCTB,

OJIHOM NEPEMEHHOU U
UX pEILICHUE.
CucremMbl JUHEWHBIX
HEPABEHCTB C OJIHOU
NEPEMEHHOM HW WX
pelieHue.
KBanparHbie
HEpaBEHCTBA U UX
peuieHue.

I'paduuaeckas
WHTEPITPETAITUS
HEPaBCHCTB u
CHCTEM HEPaBECHCTB
C JIBYMST
IepEeMEHHBIMU

HUCNOJIB30BAaTh 1JIs1 IPEOOpa3OBaHUs
CBOMCTBA YMCJIOBBIX HEPABECHCTB.
Pacno3HaBarTh JIMHEHHBIEC U
KBaJIpaTHbIE HEpaBeHCTBa. Pemiarnb
JINTHEWHBIE HEPABEHCTBA, CUCTEMBI
JIMHEUHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKJIFOYAOIINX
KBaJpaTHOE HEPABEHCTBO, U pellaTh
UX; 00CYKAAaTh ITOJIYYEHHBIEC
peueHus.

HN3o0paxkarthb pelieHue
HEPABEHCTBA U CUCTEMBbI HEPABEHCTB
Ha YHCJIOBOM MPSIMOM, 3allMChIBATH
pelIeHne ¢ MOMOIIBIO CUMBOJIOB.
Pemiats KBaJpaTHbBIE HEPABEHCTBA,

UCIIONB3Ys rpadpuyueckue
HpEACTABICHUSI.
OcBauBaTh " NPUMEHATH
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HEpPaBEHCTBA npu pelIeHnn
pa3iIuYyHBIX 3a7a4, B TOM YMCIIE
IIPAKTUKO-OPUEHTUPOBAHHBIX

DOyHkuu KBaaparuunast Pacno3naBath BHUIBI H3YYaeMBbIX
n (16 ) by | pyHKIMIA; WJLJIIOCTPUPOBATDH
, eé CXeMaTHYEeCKH, O00BLSICHATH
rpaduK U CBOMCTBA. | PACHOJOXKEHHUE Ha KOOPJAMHATHOMU
ITapabomna, IJIOCKOCTA  rpadukoB  GyHKIUN
KOOPAWHATHI Buna:y = kx, y = kx + b, y _k y =
BEPLINUHBI 5 a3 X
. ax?, y = ax®, "
napadoJibl, OCh
CUMMETPHUH y =Vx, Y = x| B 3aBUCUMOCTH OT
napadoOJIbl. 3HaYCHUN KOI(PPUIIMEHTOB;
CrerneHHble ONKCHIBATh UX CBOMCTBA.
GyHKIHUU C Pacno3HaBaTrh KBagpaTUYHYIO
HATypajabHbIMH ¢pyukuuro o popmyne. lpuBoaurns
moxKazaTelyisMU 2 U npuMepbl KBaJpaTHYHbIX
3,ux rpaduku u 3aBUCUMOCTEMN U3 PEaTbHOM KU3HHU,
CBOICTBA. (puszuku, reomeTpun.
I'padux yHKIWM: Y BeIgABIAATH 71 00001IaTh
= kx, « OCOOEHHOCTH rpaduka
y = I§X + Db, y=Xx2, Y| kagparuunoit pyukuun y = ax? +
= axs, X bx + c.
y=ax3,y= X y=|| Crpours u n300paxKarh
x| cXeMaTH4eCKH rpaduku
KBaJIpaTUYHBIX (DYHKIIHM, 3aJaHHBIX
dopMmyiamu Buaa y = ax?,y = ax® +
g,y =akx + p)?y=ax? + bx + c.
AHaJIN3UPOBATH U IPUMEHATDH
CBONCTBA U3YUYECHHBIX (QYHKIUHN 115 UX
MOCTPOEHHUS, B TOM YHMCJIE C MOMOUIBIO
M (POBBIX PECYPCOB
IIpooonowcenue
Yuciaosble IlousaTne wyucaoBou | OcBauBaTh U NPUMEHATH
nmocje0oBaTe | MOCJICIOBATCILHOCTH | MHIAEKCHBbIE O00OO3HAauYeHHUsI, CTPOUTH
abHocTH (15 | . peueBbie BBICKA3bIBAHUS C
q) 3aanue HCIOJb30BaHUEM TEPMUHOJIOTHH,
IMOCJIEIOBATSIIBHOCTH | CBS3aHHOM c MMOHSITUEM
PEKYPPEHTHOMN MOCJIEIOBATEIbHOCTH.
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bopmynoi u
dbopmyoi n-ro
4JIeHa.
Apudmernueckass u
reoMeTpuyecKkas
MMPOTPECCHUU.

Dopmy bl Nn-ro
4jeHa
apupMETHIECCKOU U
reOMETPUYECKOU

OpPOrpeCccCUuil, CyMMbI
NEPBBIX N YIICHOB.
N3o06pakenue
4JICHOB
apupMETHIECCKOU U
r€OMETPUYECKOM
OPOTrPECCUN TOUKAMU
Ha KOOPJIUHATHOM
IJIOCKOCTH.
JInHenHbIM 17|
SKCIOHCHIIMAIbHBIN

OCT.
JIOJKHBIC ITPOLCHTHI

AnaauzupoBars  dopmyiay  N-TO
YJeHa  IOCJE/IOBATEIbHOCTH WU
PEKYpPPEHTHYIO dbopmyny u
BBIYHCIIATH YJICHBI
MOCIECAOBAaTEIBPHOCTEH,  3aJITaHHBIX
3TUMU POPMYJIaMU.

YcTaHaBJAUMBaTHL 3aKOHOMEPHOCTH B
MTOCTPOCHHUU MOCJIE/IOBATEIILHOCTH,
€CJIM BBIMTMCAHBI MEPBbIC HECKOJIBKO
€€ YJICHOB.

Pacno3HaBarb apudMETHUCCKYIO U
T€OMETPHUYECKYIO MPOTPECCUH TPH
pa3HBIX CIIoco0ax 3alaHusl.

PemiaTth 3a1a4u ¢ MCHOJIL30BAaHUEM

bopmyn Nn-ro qJjIeHa
apuMETHUICCKOMU u
reOMETPUIECKON OpOrpeccuu,
CYMMBI TIEPBBIX N YJICHOB.

N3o00paxkarsb YJICHBI

NOCJIEAOBATEIBHOCTA TOYKAMHM Ha
KOOPJAMHATHOW MJIOCKOCTH.

PaccmarpuBarhs npuMepsl NPoLeccoB
U SIBJICHUM W3 pPEAJIbHOM KU3HU,

WUTIOCTPUPYIOIIIUE HU3MEHEHHE B
apuPMETHUYECKON TIPOTrpeccuu, B
reoOMEeTPUYECKOM OPOrPECCUU;
n300paxxaTh COOTBETCTBYIOIINE
3aBHUCUMOCTH I'pa)UuECKH.

Pemars 3amauymMm, CBsI3aHHBIE C
YHCJIOBBIMU
MOCJIEAOBATEJIBHOCTSIMU, B  TOM

4HCJI€ 3a/lauyv U3 PEaIbHOU YKU3HU C
UCHOJb30BAHUEM HU(PPOBBIX
TEXHOJOTUN (DJIEKTPOHHBIX TaOIHUII,

rpa¢puIecKoro KaJIbKyJIITOpa u
T.I1.).
Pemmartn 3aJa4 Ha  CJIOKHBIE

OPOLIEHThI, B TOM YHCJE 3aJla4u U3
pearbHOMI OPAKTUKH (c
HUCIIOJIb30BAHUEM KaJIbKYJISITOPA).

3HAKOMUTBLCHA € UCTOPUEH Pa3BUTHUS

MaTEeMaTUKU
IToBTOpenue | YUuciaa u | OnepupoBartnb NMOHATUSAMMN:
) BBIYUCJ/ICHUSA MHO>ECTBO, MMOAMHOKECTBO,
000011I€HME, (3anuch, CpaBHEHHE, | OlEepaluu HaJT MHO>KECTBaMU;
cucreMarus JOEHUCTBUS C | HICIIOJb30BaTh rpadudeckoe
anusi JAEHUCTBUTECIbHBIMHU npeacTraBJICHUC MHOKCCTB JIIS
3HAHMIT' yUuCcJIaMU, YHUCJI0Bas | OIHMCaHMUs pCEaJIbHBIX MNPOLECCCOB H
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(18 u)

npsiMasi; TIPOIEHTHI,
OTHOIIICHMUS,
OPOTIOPITNH;
OKpYTJICHUE,
OpUOIMKEHUE,
OIICHKA;,  pCIIcHHuEe
TEKCTOBBIX 3agaq
apupMeTH9eCKUM
CITOCOOOM)

SIBIEHUM, NPU pPEIICHUM 3aJad U3
IPYTUX yYEOHBIX MPEIMETOB.

AKTYyaJIM3MpoBaTh TEPMHUHOJIOTUIO U
OCHOBHbIC [ICHICTBHUSI, CBSI3aHHbIC C
YHUCJIAMM: HaTypaJbHOE YUCIIO,
MpOCTOE HW  COCTAaBHOE  YHCIIA,
JIEJIMMOCTh ~ HATYPaJIbHBIX  YHCEII,
NPU3HAKA JEIMMOCTH, LEJIOE€ YHUCIIO,
MOJYJIb 4HCJia, OOBIKHOBEHHasi H
JiecsITUYHAasi IpOOU, CTaHAAPTHBIN BUJT
yuciia, apuMETHIECKUN KBaJApaTHBIN
KOpPEHBb.

BbINOJHATH AeiiCTBUS, CPABHUBATH U
YHOPSAAOYMBATH YHCJIA, IPEJICTABIISTH
yuclia HAa KOOPJAWHATHOU TIPSIMOM,
OKPYTIJISAITh 4HuCIIa; BBINOJIHATH
NPUKUIKY M OULEHKY pe3yibrara
BBIYHCIICHUM.

Pemiarnb TEKCTOBbIE 3a/1a4u
apudmeTnyeckuM cnocooom. Pemarns
NPaKTHYECKHE 3a4a4H, COJAECpKaAIIUE

MPOLEHTHI, J10JIH, 4acTH,
BBIpAKAIOIIINE 3aBUCHMOCTH:
CKOPOCTb — BpEMsI — PacCTOSIHUE,
1IeHa — KOJINYECTBO — CTOHUMOCTb,
00bEéM paboTBl — BpemMsi —

OPOU3BOAUTEIHLHOCTD TPYyAA.

Pa3zoupars peanbHbIE KU3HEHHBIC
cutyanuu, (GopMyJupoBaTh HUX Ha

SI3pIKE ~ MATEMAaTUKW,  HaAXOAHUTh
pelieHue, PUMEHSIS
MaTeMaTHYECKUMN anrnapar,

MHTEPNPeTHPOBATh PE3YyJIbTAT

AJredopanyeckue
BbIPAa’KeHUSA
(mpeoOpa3zoBaHUe
ajreOpanvecKux
BBIPAKCHUM,
JIONYCTUMBIE
3HAYEHUSI)

OnepupoBarb NOHIATUAMM. CTEIECHb

c LEJIBIM rokKaszaTejieMm,
apupMeTUIECKUMN KBaJApaTHbIN
KOPECHB, MHOTOYJICH,

anredpanyeckas IpoOb, TOXKIECTBO.

BBINOJHATE OCHOBHBIE J1eHCTBHUSA.
BBITIOJIHATh Pacy€Thl 1O (opmysiam,
npeoOpa3oBhIBATh IIEbIC, JIPOOHO-

panroHaJIbHbIC BbIPpaKCHUS u
BbIPpAKCHUS C KOPHSIMH,
peanu30BbIBATH pa3iioKeHue

MHOTOYJIEHAa HAa MHOXUTEJIHU, B TOM
4YHUCJIE C MCIIOJIb30BaHUEM (HOpMYIT
pa3HOCTH KBaJIpaTOB M KBajpara
CYMMBI W Pa3HOCTH; HAXOIMUTh
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JIONYCTUMBbIE 3HAYEHUSI NEPEMEHHBIX
TSt NPpOOHO-parmoOHaILHBIX
BBIPAXKEHUM, KOPHEU.

MoaeaupoBaTh C ITOMOIIBIO (GOPMYIT
peanbHbIE MPOLECCHI U SIBJICHUS

! 3nmeck npencraBieHbl SIEMEHTEI COAEPKAHUs Kypca, u3ydaBiirecss B 5—8
KJlaccaX W TpeOyrolue MOBTOPCHUS, OOOOINEHUS W CHCTEeMaTHU3alluH.
OOGpamratbest KATOMY MaTepHally MOXXHO B BHJE aKIICHTA Ha 3aBEPIIAIOIICM
aTane M3y4deHHs Kypca 9 Kilacca Wik pacupencisiTh MO COOTBETCTBYOIIIUM
TEMaTHYCCKHUM pa3zJiejiaM, U3yJyaeMbIM B T€UCHHUEC YUICSOHOIro Toja.

IIpooonowcenue

DYHKITUU OnepupoBarthb MOHATUSIMU
(moctpoeHue, dbyukus, rpaduk QyHKIUH, HYIU
CBOMCTBA U3YUYEHHBIX | PyHKIHH, OPOMEXYTKU
byHKIINI; 3HAKOMOCTOSTHCTBA, TMPOMEXKYTKH
rpadguyeckoe BO3pacTaHus, yOBbIBaHUS,
pelieHre ypaBHEHHUM | HaubOoJbliee u HauMEHbIIIEe
U UX CHUCTEM) 3HaYeHUs (PYHKIIHU.

AHaJIM3UPOBATH, CpaBHUBATD,

00cyK1aTh CBONMCTBA (byHKIUH,

CTPOUTH UX rpadukm.

OnepupoBarh NOHATHUSAMM: TIpsiMast
MPONOPLHUOHAITBHOCTD, oOpaTtHas
OPOIIOPLUOHATIBHOCTD, JIMHEWHAast
bysaknus, kBaaparudHas (GyHKIIHS,
napaodoJa, runepooJia.
HUcnoas30Barh rpagpuxku JUIISE
OonpeJieJICHUsI CBOMCTB, NPOLIECCOB U
3aBHUCUMOCTEM, /I pelleHusl 3aaad
U3 JPYrux y4eOHBIX MPEIMETOB U
peasibHOMN KHU3HU; MOJAEJIUPOBATH C
MOMOIIBIO  Tpa@UKOB  pealibHbIC
MPOIIECCHI U SIBJICHUS.

Bbipaxartsb dopmynamu
3aBHCHMOCTH MEX]1y BEJIUUYMHAMU

IIpu paspaborke paboueir mporpaMmMbl B TEMAaTHYECKOM IUJTAaHUPOBAHUU
JIOJOKHBI ~ OBITh ~ YYTE€HBI  BO3MOXXHOCTH  HMCHOJB30BaHUS  DJIEKTPOHHBIX

(mu@poBBIX) o0pa3oBaTeJIbHBIX pecypcoB, SIBISIFOIIIUXCSI y4eOHO-
METOAUYECKUMU MaTeprajamMu (MYJbTUMEIUNHBIE MPOrpaMMBbl, SJIEKTPOHHBIE
YYEOHUKW ¢  3aJa4yHUKH, DJJICKTPOHHBIE  OUOIHUOTEKHW, BUPTYyaJIbHBIC

J1abopaToOpuM, UTPOBBIE MPOTPAMMBI, KOJUICKIIUU ITUPPOBBIX 00pa30oBaTEIbHBIX

pPECYPCOB), UCIIOIB3yEeMbIMU JII OOYYEHUS U BOCIIUTAHUS PA3JIMYHBIX TPYHI
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MOJIb30BaTENEN, IPEJACTABICHHBIMU B 3JJIEKTPOHHOM (LU(ppOBOM) BHUAE U
peanu3yromuMu auaakrudeckue Bo3zmokHocTu HKT, conmepkanme KOTOpPBIX
COOTBETCTBYET 3aKOHOJATEIbCTBY 00 0Opa3oBaHUU.

PABOYASA ITPOI'PAMMA
YUYEBHOI'O KYPCA «'EOMETPUS». 7 9 KJACCHI

LEJIN U3YYEHUA YYEBHOI'O KYPCA

«MaremMaTuky y>ke€ 3aT€M YYWUThb HaJ0, 94TO OHA YM B IOPSAJOK IPUBOIUTY,
— MHMcaJl BEJIUKUN PYyCCKUM ydyeHbld Muxaun BacunbeBuu JlomoHocoB. 11 B
9TOM COCTOUT OJIHA U3 ABYX II€Jeil OOyUYEHUsI T€OMETPUU KaK COCTAaBHOM 4aCTHU
MaTE€MaTUKU B MIKOJE. ODTOW LEIW COOTBETCTBYET JlOKa3aTeldbHas JIUMHUSA
npenojiaBanuss reometrpuu. Creays IpeicTaBiI€HHOM padoueil mporpamme,
HayWHasi C CeAbMOro Kjacca Ha YpOKax TIe€OMETPUHU OOYyYaroUIMMCS YUYHUTCS
OPOBOJIUTH JI0Ka3aTEeIbHbIC paccyxaeHus, CTPOUTH JIOTUYECKHUE
YMO3AKJIIOUYEHUs, JOKa3blBaTb HCTUHHBIE YTBEPXKIACHUSI U  CTPOUTH
KOHTPIPUMEPHBI K JIOKHBIM, IIPOBOJAUTH PACCYXKIAECHHUS «OT IIPOTUBHOIO»,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (POPMYJIMPOBATH OOpaTHBIE YTBEP)KJICHUS.
Y4YeHUK, OBJIAAEBIIUN HMCKYCCTBOM pacCyXaaTb, OyJIeT NPUMEHSTbh €ro U B
OoKpyXxaromieri >ku3Hu. Kak mnmcan reomerp u neparor Hropes denopoBud
[ITappirnH, «JIFOABPMH, TOHUMAIOIMIUMHA, YTO TAKOE JIOKA3aTEIbCTBO, TPYAHO U
JJa)K€  HEBO3MOYKHO MaHUILyJUupoBatb». M B DTOM  COCTOUT BaXHOE
BOCIIUTATEJIbHOE 3HAYECHUE HU3YUYEHUsI T€OMETPUHM, IPUCYIIEE HMEHHO
OTEYECTBEHHOU MaTeMaTH4eCKOHN IIKoJie. BMecTte ¢ TeM aBTOpPBI IPOrpaMMBbl
OpeaoCTEPEraloT yYUYUTEJIsA OT U3JIUIIHEro ¢Qopmainu3Ma, OCOOEHHO B
OTHOIIIEHWHW Ha4daJl U OCHOBAaHUU reoMeTpuu. PpaHny3ckuil mareMatuk Kan
JbeJOHHE II0 3TOMY MNOBOAY BBICKa3zajCs Tak: «YTo Kacaercs IeIuKaTHOU
OpoOJeMbl BBEICHUSI «AKCUOM», TO MHE KaXKE€TCsl, 4YTO Ha MNEpPBBIX IOpax
HY>XHO BOOOIIEe u3zderarb IMPOU3HOCUTHL caMoO 73TO cioBo. C apyrou xe
CTOPOHBI, HE CJIEAYyeT YIIyCKaTb HHU OJHOM BO3MOYKHOCTU HaBaTh IIPUMEPHI
JIOTUYECKUX 3aKJIIOYEHHUM, KOTOpbIE KyJila B OOJIbIIEHM Mepe, 4YeM ujes
AKCHOM, SIBJISIFOTCS UCTUHHBIMA U €JUHCTBEHHBIMHU
ABUTaTEIIAMUA MAaTEMAaTUYECKOI'O MbIIIJICHUS.

Bropoil nenpr0 HU3ydeHHsT T€OMETPHUHU SBISIETCS HMCHOJIB30BAHHE €€ Kak
HHCTPYMEHTA IIPU PEHICHUNW KaK MAaTE€MaTUYECKHUX, TaK M IMPAKTHUYECKUX
3aJa4, BCTPEYAIOLINXCS B peaibHOM >XHW3HU. OKOHYMUBIIHNIN KypC I'€OMETPUH
IIKOJIBHUK JIOJDKEH OBITh B COCTOSIHUM OINPEJICIUTh T€OMETPUUECKYIO (pUTYDY,
OIMCAaTh CJIOBAMU JAHHBIW YEPTEK UIIU PUCYHOK, HAMTHU IUIOINAAb 3€MEJIBHOIO
ydacTKa, paccyuTaTb HEOOXOAMMYIO JUIMHY ONTOBOJOKOHHOTO KaOessi Wiu
TpeOyeMble pa3Mephl rapaxa Jjisi aBTOMOOWIIsl. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHUS B HW3y4YEHUW TeoMeTpuru B mIKkose. JlanHas
NpaKTHYECKasi JIMHUS SIBJIIETCSI HE MEHEE Ba)XHOM, d4Yem nepBas. Eié
IInaton npeamnuceiBajl, 4yToOBl «TrpakaaHe lIpekpacHoro ropojsa HU B KOEM
Cllydae HE OCTaBJSUJIM T€OMETPHUIO, BEJb HEMAJIOBAXKHO Jake NoOo4yHoe €€
IPUMEHEHUE — B BOCHHOM J€JI€ Ja, BIOPOYEM, W BO BCEX HayKax — I
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Jydmero #MX YCBOCHUsA: Mbl BCAb 3HACM, KakKasa OeckoHeYHast pa3dHua
CYICCTBYCT MCIKAY YCIIOBCKOM INPHUYACTHBIM K I'COMCTPHUHU N HCIIPHUHACTHBIM».
Z[JIH OTOI0 Y4YUTCIO PCKOMCHIAYCTCA HO,Z[6I/IpaTI) 3aa4Mu IPaKTHYCCKOIo
XapakTepa IJisi pacCMaTpPUBAECMbIX TEM, YUUTh NETEU CTPOUTH MAaTEMAaTHUYECKUE
MOACIIN PCAJTIBHBIX JKU3HCHHBIX CHTyaHHﬁ, IIPOBOAUTDH BBIYHUCIICHUS U OLICHUBATDH
aJICKBATHOCTh MOJIy4€HHOTrO pesyiibrata. KpallHe Ba)XHO NOAYEPKHUBATH CBSI3U
rcoMCTprM C APYIUMHU IIpCaAMCTaMi, MOTHUBHUPOBATH HUCIIOJIB30BaTh OIIPCACIICHUA
reoMeTpudeckux @Guryp ¢ TOHSITUM, JIGMOHCTPUPOBATH NPUMEHEHUE
IIOJIYYCHHBIX yMeHI/Iﬁ B (1)I/ISI/IKG U TEXHUKE. DTHU CBS3U HaI/I6OJ'Iee APKO BUIHBI B
TEMAX «BGKTOpLI)), «TpI/IFOHOMeTpI/I‘IGCKI/Ie COOTHOIIICHMU, «MGTO,H
koopauHat» U «Teopema I[ludaropar.

B 3axkmgroueHue conuiéMcs Ha BEJIHUKOI'O MaTeMaTHKa U aACTpOHOMaA HNoranna
Kemuepa, uyToObl eni€ pa3 moa4epKHYTh U METAIIPEIMETHOE, U BOCIIMTATEIHHOE
3HaueHue reomerpuun: “Geometria una et aeterna est in mente Dei refulgens:
cuius consortium hominibus tributum inter causas est, cur homo sit imago
Dei”L.

MECTO YUYEBHOI'O KYPCA B YUEGHOM IIJIAHE

CormacHo ydeOHOMY T1uiany B 7/—9 Kilaccax wu3ydYaeTcsi y4YeOHBIH KypcC
«l'eomeTpusi», KOTOPBIM  BKJIOYAET  CJEAYIOUIUE OCHOBHBIE  pa3Jieiibl
conepxanusi: «['eomerpuueckue GUrypsl 1 UX CBOUCTBa»,

«3MepeHne reoMeTpUYECKUX BEINYMH», a TaKKe «JlekapToBbl KOOpIUHATHI
Ha ILIOCKOCTH», «BekTopbl», «/IBmkenus mnockoctu» U «lIpeodpazoBanus
HOJI00US.

Y4yeOHbIN TUIaH NpeaycMaTpuBaeT M3ydYE€HUE IeOMETPUM Ha 0Ga30BOM YpOBHE,
UCXOIsT U3 HEe MeHee 68 ydueOHBIX 4acoB B y4eOHOM TOJZy, BCETO 3a TPpHU Tojaa
o6yueHus1 — He MeHee 204 JacoB.

1 I'eomeTrpuss eamHa um BedHa, oHa Osucraetr B boxbem xgyxe. Hamra
IIPU4YaCTHOCTDb K HeI\/JI CIIYKUT OJHHUM M3 OCHOBaHI/If/'I, ITIO KOTOPBIM YCJIOBCK
JOJDKeH ObITh oOpa3zom boxsum  (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)

COHEPXXAHHME YYEBHOI'O KYPCA (I10 TOAAM OBYYEHN)
7 KJjacc

HauvanbHable moOHATHUS TeoOMeTpuM. Touka, mpssMasi, OTPE30K, JIyd. YTOII.
Bunel yrios. BeprukanbsHble U CMEXXHbIE yIyibl. buccekrpuca yria. Jlomanas,
MHOTOYTOJBHUK. [lapamienbHOCTh U NEPHEHAUKYJISIPHOCTD MPSIMBIX.

CummeTrpuunabie Gurypbl. OCHOBHBIE CBOMCTBA OCeBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHUHN B OKPYKarOIIEM MUpE.

OCHOBHBIE MOCTPOECHUSI C NOMOIIBIO LHUPKYJSI U JUHEHUKHU. TpeyrojbHUK.
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BricoTa, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOeaApeHHBIN u PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepaseHncTBO
TPEYTrOJbHUKA.

CpoiicTBa W TIpU3HAKH PABHOOCIAPEHHOTO TpeyrojgbHuka. lIpusHakm
paBEHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa W TMNpHU3HAKKW HOapauiedbHbIX mpsambix. Cymma  yrijioB
TpEeyrojJbHUKa. BHENIHUE yTJIbl TPEYTrOJbHUKA.

IIpsasMoOyTronbHBIN TpeyrojdbHUK. CBOMCTBO MEIUaHbl MOPSIMOYTOJIBHOIO
TPEYroJibHUKA, MNPOBEAEHHOW K runorenyse. Ilpu3naku paBeHCTBaA
OPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpsSIMOYTOJBHBIN TPEYTrOJIBbHUK C YIJIOM B
30°.

HepaBeHcTBa B reomMeTpum: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOM, TeopeMa O OojblieM yrjie ¢u OoJblIed CTOpOHE
TpeyroabHuka. lleprnieHankyisip 1 HakKJIOHHas.

['eomerpuueckoe wmecrto TOouek. buccekrpuca yrima W CEpEAUHHBIN
HNEPIIEHAUKYIISIP K OTPE3KY KAK T€OMETPUUECKUE MECTA TOUEK.

OKpy>XHOCTb W KpyI, XOopJa ¢ JIhaMeTp, HX CBolcTBa. B3aummHoe
pacnoioXXeHHUe OKpYy>XHOCTU u npsmou. KacarenpbHass W cekymas K
OKpYKHOCTH. OKpYy>XHOCTbH, BIIMCaHHass B yroJjl. BoucanHass U ONMCaHHAas
OKPYKHOCTHU TPEYTrOJIbHHUKA.

8 KJ1acc

YeteipéxyroabHuku. IlapasuienorpamMmM, €ero TMnpuU3HAKM UM CBOMCTBA.
YacTHble cilydyaud HOapajuieorpaMMoB (TIPSIMOYTOJBHHUK, pOMO, KBaapaT), HUX
OpU3HAKKU M CcBoOMWcTBa. Tparenusi, paBHOOOKasi Tparenusi, €€ CBOWCTBA U
npuszHaku. [IpssMoyrosbHass Tpaneuusi.

Meton yaBoenussi meauanbl. LlenTtpanbsHas cummerpusi. Teopema daneca u

TeopeMa O NPOMOPIIMOHAIIBHBIX OTPE3Kax.

CpenHue JTUHUU TpeyroJjibHUKA U Tpaneuuu. LleHTp macc TpeyrojabHUKA.

ITono6bue TtpeyrombHUkoB, kKoddduimeHt mnomobus. Ilpuznaku mnog00Us
TpEyTroJabHUKOB. [IpuMeHeHne o001t MPU PEIICHUH TIPAKTUYECKUX 3aj1ad.

CpoiicTBa 1UIomIaziei reomMerpudeckux ¢uryp. @opmMysbl I TUIOIAIHA
TpEeyroJibHUKA, TMapajuiesorpamMma, pomba wu Tpanenuu. OTHoOIICHUE
riomniajget moaoOHbIX GuUryp.

Bprauciienue miomanaen TpeyrojJibHUKOB M MHOTOYTOJBHHUKOB Ha KJI€TYAaTOU
oymare.

Teopema Iludaropa. Ilpumenenue TtTeopembl [ludaropa mnpu penieHuun
NPaKTHYECKUX 3aJ1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOro yrja IMpsSMOYTOJbHOIO TpPEYyroJIbHUKA.
OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKJIECTBO. TpHUTroHOMETpUUYEeCKHUE (PYHKIUU
yriioB B 30°, 45° n 60°.

BrnmcanHble M LIEHTpaJIbHBIE YIJIbI, YIOJI MEXAY KacaTe€IbHOMU U XOPIOH.
Yriael MexXay XopJaMHM UM CeKyluMH. BrmmcaHHble W ONHMCAHHBIC
4eThIPpEXYTOJBbHUKHU. B3anMHOE pacnosio)keHUue NBYX OKpyXHoctel. Kacanue
OKpy>kHOcTel. O01I1e KacaTeJIbHbIE K JIByM OKPYKHOCTSIM.
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9 kiacc

Cunyc, kocuHyc, TaHreHc yrjaoB or 0O go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXAECTBO. DOpPMYyJIbl NPUBEACHUS.

Pemenue tpeyronsHUKoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. Penienue
OpPaKTUYECKUX 3a4ad C MCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB UM TEOPEMBI
CHUHYCOB.

I[Ipeobpazosanue nomoousi. [logodme COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O TNIPOU3BEAEHHUU OTPE3KOB XOpPA, TEOPEMBI O IIPOU3BEIACHUU
OTPE3KOB CEKYIIHUX, TEOpEMaA O KBAJIpaTe KacaTEeIbHOM.

BekTop, ammHa  (MOAyJdb)  BEKTOpA, COHAIpaBJICHHBIE  BEKTOPBI,
OPOTUBOMOJOKHO HAMOpaBJIEHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OIl€palluM HaJl BEeKTOopamMu. Pa3noskeHue BeKTopa Mo
JABYM HEKoOJUIMHeapHbIM BekTopaM. KoopauHatel BekTopa. CransipHOe
OPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE U1 HAXOXKJIECHUS NJIUH U YTJIOB.

JlekapToBbl KOOpPAWHATBI Ha IUJIOCKOCTU. Y PaBHEHUS TMPSIMOU WU
OKPY>KHOCTHU B KOOPJAMHATAX, [IEPECECUYECHUE OKPYKHOCTEN U NMPAMBIX. MeTon
KOOPJIMHAT U €ro NpUuMEHEHHUE.

I[IpaBuibHBIE  MHOrOyrojJbHUKH. JliMHA  OKpy>KHOCTH. I'panycHass wu
paauaHHass Mepa yriia, BBIUHUCIEHHE JIWUH Ayr OKpy»XHocteu. [lnomians
Kpyra, CEeKTopa, CerMeHTa.

JIBU>KEHHUSI TDIOCKOCTH M BHYTPEHHHE CHUMMeETpun Quryp (djaeMeHTapHbIe
npexacrasyieHus ). [lapanensnbiii nepenoc. IToBoporT.

IIJIAHAPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEM ITPOTPAMMEBI
KYPCA (IIO TOAM OBYYEHUA)

OcBoenne ydeOHOro Kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHusl JIOJHKHO OOecneuuBaTh AOCTHIKECHHE CIEAYIOUIMX NPEeAMETHBIX
0o0pa3oBaTeJIbHBIX PE3YyJIbTaTOB:

7 Kjacc

— PacrniodHaBaTh HW3y4Y€HHBIE TI€OMETPUYECKHE (QUIYypbl, ONpPEHAeHsITh HX
B3aMMHOE PacHOJIOKEHHUE, H300pakaTb I€OMeTpHUYecCKHue (PUTYpPbI; BBITOJIHSITH
H4EepTEeXKU 110 YCHOBHUIO 3amadu. M3MepsAThr JIMHEWHBIE M YTJIOBBIE BEJIMYMWHBIL.
Pemrate 3agaun Ha BBIYUCIICHUE JUIMH OTPE3KOB M BEJIUYWH YTJIOB.

— Jlenate TpyOyrO OIICGHKY JUHEWHBIX W YTJIOBBIX BEJIMYUH TPEIMETOB B
pearbHOM >XU3HHU, Pa3MEpPOB IPUPOJHBIX OOBEKTOB. Pa3zimuuarh pa3Mepbl ITHUX
OOBEKTOB MO HNOPSJAKY BEIUUYUHBI.

—  CTpouTh 4EPTE)KU K TEOMETPUUYECKUM 3a]1aYaM.

— Ilonb30oBaThbCs TMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIIOJb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB ITPU PEIIICHUH 3a7ad.

— IIpoBoauTh TOTUUECKHUE PACCYKIACHUS C UCHOJIB30BAHUEM I'€OMETPUICCKUX
TEOPEM.

— Ilonb30BaTbCsi NpU3HAKAMHM PABEHCTBA MNPSAMOYTOJBHBIX TPEYIOJIbHUKOB,
CBOMCTBOM  MEIUaHbl, MPOBEAEHHOU K TUNOTECHY3€  IPAMOYTOJIBHOTO

TPCYIroJIbHUKA, B PCIHICHUHU I'COMCTPHUICCKHUX 3aJ1ad.
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— OmnpenensTe HOapajuiedbHOCTh MNOPSAMBIX C IIOMOIIBIO YIJIOB, KOTOpBIE
oOpa3zyeT ¢ HUMH cekyliasi. OnpenensaTs NapayieIbHOCTh MPSMBIX C IMOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM IIPSIMOM 0 TOYEK APYrOU NPsSIMOU.

— Pemate 3a/1aun Ha KJeTYaTOU Oymare.

— HpOBOI{I/ITB BBIYHUCJIICHHUA WM HAXOAHWTHh YHCJIIOBBIC H 6YKB6HHBIG 3HA4YCHU A
Y1IJ10B B ITCOMCTPHUYCCKUX  3aJadax C HCITIOJIB30BaHUCM CYMMBI VYIJIOB
TPCYIrOJbHUKOB MW MHOI'OYI'OJIbHUKOB, CBOMCTB YTJIOB, 06p330BaHHBIX Inpu
IICPCCCUHCHUMU JABYX IMIapaJlUICIIbHBIX ITPAMBIX ceKymeﬁ. Pemats IIPaKTHUYCCKHUC
3aa9M Ha HAXOXKXACHHUC YIJIOB.

— Buiagers noHATHEM I'€OMETPHUYECKOIO MECTa TOYEK. YMETh OIIPEHECIIsITh
OUCCEKTpUCY yIJla ¢ CEPEeAUHHBIM NEePHEeHAUKYIISIp K  OTPEe3Ky  Kak
reOMETPUYECKUE MECTA TOUYECK.

—  @opMyJIHpOBaTh OIPEACICHUSI OKPYKHOCTU WU Kpyra, XOpJbl U AUaMeETpa
OKPY>KHOCTH, IOJIb30BAThCSI WX CBOWCTBAMH. Y METh MPUMEHSITH 3TH CBOMNCTBa
OpH pEHICHUU 3aaad.

— Biaagere NOHATHEM OIIMCAaHHOU OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh

HaxoauTh €€ neHtp. [lonp3oBaTbecs (akTamMu O TOM, UTO OMCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA MEPECEKAroTCsI B OJHOM TOYKE, MU O TOM, 4YTO CEPEIUHHBIC
IIEPIICHAUKYJIAPBI K CTOPOHAM TPEYIOJIbHUKA [IEPECEKAIOTCS B OJHOU TOUKE.

— Buiagers noHATHEM KacaTeJIbHOM K OKPY>KHOCTH, IOJIB30BAaTHC TEOPEMOU O
NEPIICHANKYJIIPHOCTH KacaTeJIbHOU U paguyca, NPpOBEAEHHOTO K TOUKE KaCaHMUsI.

— Ilonw3oBarbcs NPOCTEUIINMHU reOMETPUYECKUMU HEpPaBECHCTBAaMH,
NOHUMATh UX NPAKTUYECKUNA CMBICII.

— IIpoBOIMTHE OCHOBHBIE TEOMETPUUYECKHUE MOCTPOECHUSA C MOMOIIBIO LUPKYJIS
U JJUHEUKU.

8 KJ1acc

— Pacmmo3HaBath OCHOBHBIC BHUABI quBIpéXYI‘OJ'IBHI/IKOB, X DJICMCHTHI,
MMOJIb30BAaThCsI UX CBOMCTBAMH IIpru pCIICHUHN I'COMCTPHUUYCCKHUX 3aJiad.

— IlpumMeHsITh CBOMCTBA TOUYKHM MEPECEUCHUS MEJIUaH TPEeyrojbHUKa (LIeHTpa
Macc) B pEIICHUH 3aJ1a4.

— BuniageTrs NOHATHEM CpeOHEN JUHUN TPEYTOJbHUKA U Tpalelunuu, IPUMEHSITh

UX CBOWCTBA IPHU PEHICHUM TeoOMeTpuYecKux 3anad. [lomp3oBarbcsi TeopeMou
daneca U TEOpPEMOM O NOPOHNOPLHUOHAIBHBIX OTpPE3KaxX, INPUMEHATbh HUX IJIs
peuIeHus MPaKTUYECKUX 3aj1ay.

— Ilpumensars OPpU3HAKH noaoowust TPEYTOJIBHUKOB B pemeHumn
r€OMETPUYECKHUX 3aJ1a4.

— Ilonb3oBaTtbest Teopemoit Iludaropa njsi penieHuss reOMETPUUYECKUX U
npakTudeckux 3aaad. CTpouTh MATEMaTHYECKYHO MOJEIb B IIPAKTHYECKUX
3aJa4yax, CaMOCTOSITCJIBHO JeJIaTh 4YEpPTEX UM HAXOAUTH COOTBETCTBYIOIIUE
JJIAHBL.

— BJ'IaI[eTB IMOHATHUAMHN CHHYCA, KOCHHYCa MW TaHICHCa OCTpOoro yrJia
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IpsAMOYTOJIbHOI'O TPEYIrOJbHHKA. Ilonp30BaTbhCs P TUMU MOHSATUSIMHU JJIs1 PCIICHM S
HIPpaKTUYCCKHUX 3a/1ad.

—  Bpraucnars (pa3naudHbIME CIIOCO0AMM) TLIOIAAb TPEYTOJIbHUKA U TIJIOIIATHN
MHOTOYTOJBHBIX ¢uryp (moap3ysiCb, TIA€ HEOOXOAUMO, KaJbKYJISITOPOM).
IIpuMeHsaTh NOJIy4eHHBbIE YMEHUS B MIPAKTUYECKUX 3a1a4dax.

— Bragerp NOHSATUSAMHM BOUCAHHOTO M LEHTPAJIBHOTO YyIJjia, HCOOJL30BaTh
TEOPEMbl O BIHUCAHHBIX YyIJIaX, yrjlax MEXAy XopAaMu (CEeKyIIMMH) U yriie
MEXy KacaTeJIbHOU M XOPJIOM NPpHU PEIIEHUHU T€OMETPUIYECKUX 3aad.

— BJ'IaI[eTI) ITIOHATHUCM OITMCAHHOI'O quBIpéXYFOHBHHKa, IIPUMCHATD CBOIMCTBa
OITMCAHHOTI'O I—ICTI)IpéXyl"OJ'H)HI/IKa IIpy PpCIHICHWH 3a71a4.

— IlpuMeHsTh  TIOJIy4YeHHBIC  3HAHUS  Ha  MOPAKTUKE —  CTPOUTH
MaTeMaTHYeCKUe MOJEIW JJIsI  3ajJad peaJbHOU JKU3HHU W IMPOBOJUTH
COOTBETCTBYIOIIIME BBIYUCICHUS C IIPUMEHEHHEM MOAOOUS W TPUTOHOMETPHUU
(MoAB3ysiCh, TA€ HEOOXOIUMO, KAJIBKYJISITOPOM).

9 KJ1acc

— 3HaTh TPUTOHOMETPUYECKHE (QYHKIMH OCTPBIX YIJIOB, HAXOAUTh C HX
IIOMOIIBIO PA3JIMYHBIE SJIEMEHTHI IPAMOYTOJIBHOTO TPEYTrOJIbHUKA («pELICHUE
NPSIMOYTOJIBHBIX TPEYroJbHUKOBY»). HaxoauTe (C NOMOIIBIO KalbKYyJISITOPA)
JUIUHBI U YTJIBI AJ1s1 HETAOJIUYHBIX 3HAYEHUH.

— ITlomp3oBaTbes bopmynamu OPpUBEACHUS U OCHOBHBIM
TPUTOHOMETPHUUYECKHUM TOXKJIECCTBOM JUISI HaXOXKICHHUSI COOTHOUICHUH MEXAY
TPUTOHOMETPUUECCKUMHU BEIUYUHAMM.

— MHcnonp30BaTh TCOPEMbI CHHYCOB M KOCHHYCOB I HaXOXIACHUA
Pa3JIMIHbIX 3JICMCHTOB TPCYI'OJIbHHKA (((pGIIICHI/IG TpGYFOJIBHI/IKOB))), IIPUMCHATD
X IIPHU PCIICHUHU I'COMCTPHUUICCKUX 3ada4.

— Buaaners nonsTHsiMH OpeoOpazoBaHUs  MOAOOUSI, COOTBETCTBEHHBIX
2JIEMEHTOB  ToAoOHBIX  ¢duryp. Ilonp3oBaTbcss  CBOMCTBAMHU  TOA00Us
MMPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOAUTh YIJIbl Y NOJOOHBIX
¢puryp. IlpumensTs cBoiicTBa NOAOOHWS B NOPAKTUYECKHUX 3ajladyax. YMEThb
MPUBOIUTH NPUMEPHI NOAOOHBIX (PUTYP B OKPY KAIOILIEM MUpE.

— Ilonwp3oBaThcs TCOpCMaMH o IIPOMU3BCOACHHNHN OTPC3KOB XOop4, o
IMPpOMU3BCACHNHN OTPEC3KOB CCKYIIMX, O KBaApPaTec KacaTeJILHOM.

— Tlonb3oBaThCcsi BEKTOpaMU, TMIOHUMATh UX T€OMETPUYECCKUNH U (PUUUECKHUU
CMBICJI, NIPUMEHSITh HX B PEIICHUU T€OMETPUUECKHUX U (PUUUECKUX 3ajiad.
IIpuMeHsTh CKAISIPHOE NPOU3BEAECHUE BEKTOPOB JIsI HAXOXKAECHUS JIJIMH U YTJIOB.

— Ilonwp3oBaThCs MCTOAOM KOOpAHMHAT Ha IINIOCKOCTH, IIPHUMCHATH C€IOo B
PECIICHUHN I'COMCTPHUUYCCKHUX W ITPAKTHUUYCCKUX 3a1a4.

— BJ'IaJICTB IMOHATHUAMMA IIPAaBHUJIIBHOI'O MHOI'OYT'OJIbHHKA, JJIHWHBI OKPYXHOCTH,
JJIMHBI AYTU OKPY>XKHOCTHU U paI[I/IaHHOfI MCPbI yIJjia, YMCTb BbBIYUCJISTH ITUIOIHAAb
Kpyra v €ro JacTeM. HpI/IMeHHTL IMOJIYYCHHBIC YMCHHU B ITPAKTUYCCKHUX 3a/lavdax.

— Haxoaute ocu (WM ILIEHTPHI) CUMMETPUU (PUTYp, TPUMEHSITHh JTBUKCHUS

IINTOCKOCTH B HpOCTCﬁMHX clIydasx.
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— IlpuMeHsTh NoJyYeHHbIE 3HaHUs Ha MPAKTUKE — CTPOUTH
MaTeMaTUYEeCKHE MOJICIIH JIIS 3aJ1a4 peaibHOM KU3HU U TIPOBOIUTH
COOTBETCTBYIOIIINE BBIYUCICHUS C MPUMEHEHUEM NOJ00Us 1
TPUTOHOMETPUYECKUX PYHKIIUHN (MONB3YSICh, IJI€ HEOOXOAUMO, KaIbKYJISITOPOM).

TEMATUYECKOE TUIAHUPOBAHUE
VYEBHOI'O KYPCA(IIO FOJIAM
OBYUEHUS)

7 xacc (He MeHee 68 1)

HaszBanue
pasjaesia
(Tembl)

Kypca
(umcio

qacoB

HpOCTeI/IHII/le HgOCTeHIHI/Ie TrCOMCTPHUUYCCKHUC (I)OpMyJII/IIJOBaTL
IF'COMECTPHUYECCKHUE bCKTBI. TOYKH, IIPAMBIC, OCHOBHBIC ITOHIATUI U
(l)HprbI H UX JIYUH M YTIJIbI, %répeﬂeﬂeﬂng
CBOUCTBA. HOFO T'OJIBHHUK, JIOMAaHasi. CIIO3HaABaThb
I/I3MepeHne MEXK Ig u Be THUKAJIBHBIC N3YUYCHHBIC
reoOMeTPUYECKHX TJIBI. oT gOCTeI/IIJ_II/IMI/I % MeT HYCCKHC

X

OcHOBHBIE BH/bI
OcHOBHOEe co/iep:KaHue IeATeJLHOCTH
o0yuaromuxcst

ePTEKAMU. CHUE onpenaeaaTh
BEJIHYHH CUHBIX U BBIX EERRR0 A
(14 1) BGJ’II/IIII/IH BLITUCITEHIE acIiOJIO)KEHUE, ..
€3KOB U YTIJIOB. BINIOJIHSATH YSPTEXK
UMETp U TIIoanb Quryp, PR,V CI0BHIO 3a /a1,
aBJICHHBIX U3 OBOJUTH
HpHMOYFOJ'IBHI/IKOB é:)CTeI/IHII/Ie
CTPOCHMUS C
HOMOIIBIO
PHPKYILA 1 JINHGUKH.
3MepATh JJUHCUHBIC U
YTJIOBBIC BEITUYNHBI
feoOMEeTPUYECKUX U
8aKTI/I‘IeCKI/IX
% HEKTOB
e1eJIsITh «Ha
rjias3» a3Me
CaJIbHBIX TOB,
OBOIlHTb D YyOYIO
ueHK UXx pa MGEOB.
emiaTh 3aJlauv Ha
BBIYWCJICHUE JIJINH
OTPE3KOB U
SJIMYHH YTJIOB.
emiaThb 3aJa4vu Ha
B3aMMHOE
pacCIIOJIOKEHHUE
LEOMETPHUUECKUX
UTyp.
pOBOJUTH
KH&CCI/I%I/IKEIHI/IIO TJIOB,
BBIYHUCJISTh JTMHEUHBIC
U YIJIOBbIC BEJIUYHUHBI,
g O/IUTh
HCOOXOJIMMBIE
JTOKa3aTCIbHBIC
paccCy>K/IeHUsI.

3HAKOMUTLCH C
HCTOPUEN pa3BUTHUSL
reOMETPUH
TpeyrobHUKH ITonstue o paBHBIX PacnmoznaBarb 11aphbl

(22 q) TPCYIroJIbHUKAX U IICPBUYIHBIC PaBHBIX
IpcaACTaBIICHUA O PaBHBIX TPCYTOJIbHUKOB Ha
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(KOHI'pYHTHBIX) (purypax.
Tpu 1ipu3Haka paBeHCTBa

TPEYTrOJIbHUKOB.
IIpu3naku paBeHCTBa
NPSIMOYTOJIBHBIX
TpEyroJbHUKOB.  CBOMCTBO
ME€JIMaHbl  MOPSIMOYTOJIBHOI'O
TpEyTroJbHUKA.
PaBHoOenpeHnHbIe u
pPaBHOCTOPOHHUE

TpeyroJibHUKu. IlpuzHaku u
CBOMCTBAa PaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

IIpoTus GosbIlieli CTOPOHBI
TPEYTOJIbHUKA JIEKUT
Oonbiuit yroa. Ilpocreiimue
HEPaBECHCTBA B T€OMETPHUHU.
HepaBeHCTBO TpeyrojibHUKA.
HepaseHncTBO 1O0MaHOM.
[IpssMOYTONBHBIN TPEYTOIBHUK
cyriiom B 30°.

HCpBBIG ITOHATHA O
JA0Ka3aTCJIbCTBax B rcOMCTpPHUH

rOTOBBIX Ye€pTe)kKax
(c yKa3zaHHUEM
OPU3HAKOB).
BnIBOIUTH
ciencTBUs (PaBEHCTB
COOTBETCTBYIOIINX
JIEMEHTOB) u3
PaBEHCTB
TPEYTOJIBbHUKOB.
DopMyJIHPOBATH
ONpeaeICHUS:
OCTPOYT'OJIBHOTO,
TYIIOYTOJIBHOTO,
OpPsIMOYTOJIBHOT O,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB;
OMCCEKTPHUCHI,
BBICOTHI, MeEJIUaHbI
TPEYTrOJIbHUKA,;
CEpEaIUHHOTO
OEepPIICHANKYIsIpa
OTpe3Ka; IepuMeTpa
TpEyTrOJbHHUKA.
PopmMyaMpoBaTh
CBOMCTBAa M NPU3HAKHU
paBHOOEIPEHHOT O
TPEYTrOJIbHUKA.
Crpoursb 4epTEKHU,
pemiatbs  3aga4yM  C
IMOMOIIBIO
HaXOXJIEHUsI PaBHBIX
TPEYTOJIbHUKOB.
IIpuMeHATH
OpPU3HAKU pPaBEHCTBa
OPSIMOYTOJIBHBIX
TPEYroJbHUKOB B
3azavyax.
Hcnoab3oBarhb
uupoBBIE  PECypcChl
AJA  HCCJIeI0BAHUA
CBOMCTB  H3y4YaeMbIX

duryp.
3HAKOMUTHCHA C
UCTOpPpHUEH pa3BUTHUSA
reoOMEeTpUH
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HaszBanue

paszaena OCHOBHO€ OcHoBHBIE BU/bI
(TeMbl) cojep:KaHue AeATEJIbHOCTHU

Kypca (4ucio o0y4Jammxcst

4acoB)

MMapanneabH IMapanieabHbIe DopMyIUPOBATH NOHATHE

ble NpsAMBbIe, NpsiMble, UX CBOMCTBa, | NapaJJICIbHBIX IPSIMBIX,

CyMMa yIJiOB I LTIt rmoctynar | HAXOAUTH MPAKTHYCCKUC

TPEYroJAbHUKA | Epkimia. Haxpect | IPUMEPBL.

(14 ) JeKaliue, HN3yuarsb CBOMCTBAa YIJIOB,
COOTBETCTBECHHBIE 1 | 0Opa30BaHHBIX aopu
OOHOCTOPOHHHUE YIJbI | MIEPECCUECHUH napajuIeIbHbIX
(ob6pa3zoBaHHBIE npu | npsimeix cekymed. IlpoBoauTs
nepeceuyeHun I0KAa3aTeJIbCTBA
napayuieJIbHBIX MapaieJIbHOCTU JIBYX MPSIMBIX C
OPSIMBIX CEKYIIEH). HOMOIIBIO YTJIOB, 00pa30BaHHBIX
IIpu3nak OpU MEPECEYEHUMN ITUX MPSIMBIX
napajuieJIbHOCTHU TpEeTbeU TMPsIMOU. BBIYHMCIATH
PSIMBIX yepe3 | CYMMy YIJIOB TPEYroJIbHUKa U
PaBEHCTBO PACCTOSHUN | MHOIOYI'OJIbHHKA.
oT TOYEK onnor | Haxoaurtnb YU CJIOBBIE u
NpsAMOM 110 BTOpPOM | OyKBEHHBIE 3HAYEHUS YIJIOB B
OPsSIMOM. r€OMETPUYECKUX  3aJadax C
Cymma YIJIOB | MCIIOJIL30BAHUEM  TEOPEM O
TPEYTrOJIbHUKA U | CYyMME YTIJIOB TpPEYyrojbHHUKa U
MHOT'OyT'OJIbHHUKA. MHOT'OYT'OJIbHUKA.

Baeniaue YTIIbI 3HAKOMUTBCH C UCTOpPpUEH
TpEeyroabHUKA pa3BUTHSL TEOMETPUH

OxpyxH OKpYy>XHOCTh, XOpJbl | POpPMYJIUPOBATH  OIpPeEIACJICHUS:

OCTb H u AUaMeTphl, UX | OKPY>KHOCTH, XOpJAbl, JUaMeTpa H

KpyT. ceoiicTBa. KacarenpHast | KacaTeJIbHOH K  OKPY)KHOCTH.

I'eomerpuyeck | k okpykHocTu. | M3y4aTh UX CBOWCTBA, IIPU3HAKH,

He NMOCTPOeHUsI | OKPY>KHOCTb, crpouthb uyeprexu. Uccaenosars,

14 u) BOMCaHHAss B yroia. | B TOM 4HCJIe HCIOJIb3YH
I[Tousitue o  I'MT, | uudpoBbie pecypchbl:

NPUMEHEHHE B 3a/laYax.
buccekrtpuca u
CEepEIMHHBIN
OEePIEHIUKYIISIP
r€OMETPUUECKUE
MecCTa TOYEK.
OKpy>KHOCTB,
OonHrCaHHasI
TpEyroJbHUKA.
Brincannas B
TPEYTOJIbHUK
OKPYKHOCTb.

KakK

OKOJIO

ITpocrenmie 3agayu Ha

IIOCTPOCHUE

OKPY>KHOCTb, BIIMCAHHYIO B YTOJI;
LIEHTP OKPYKHOCTH, BIIMCAHHOU B
yTOJI; pPaBEHCTBO OTPE3KOB
KacaTelIbHBIX.

HUcnoaw3zoBatrs Metox I MT nns
JI0Ka3aTeIbCTBATEOPEM O
nepeceyeHnr OMCCEKTPUC YTIIOB
TPEYroJIbHUKA U CEPEIUHHBIX
OEePIICHAUKYJISIPOB K CTOPOHAM
TPEYroJibHUKa C TIOMOIIbIO
I'MT. OBaaaeBaTb NOHATUAMH
BIIMCAHHOM U ONMMCAaHHOM
OKPY>KHOCTEU TpEeyTroJbHUKA,
HAXOAMUTh IICHTPhI ITUX
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OKPY>KHOCTEMH.

Pemiatn OCHOBHBIE 3aJa4YM Ha
NOCTPOEHHUe.  yIjia, PaBHOIO
JTAHHOMY CEPEAUHHOTO
NEepHeHAUKYIsIpa JAHHOTO
OTpE3Ka; MPSIMOU, IPOXOJIIICHU
4yepe3  JAaHHYIO TOYKY u
NEPHEHIUKYIJISIPHOMU JAaHHOU
MpsiIMOM; OUCCEKTPUCHI JTAHHOTO
yria; TPEYTOJIbHUKOB o

A3JIMYHBIM JJICMCHTAaM.

HAKOMMUTbCH C UCTOpPUEH
pa3BUTHSI TEOMETPUH

ovobItbIHe
3HAHUM
(4 1)

IToBTOpEHME u
000011eHNE OCHOBHBIX
IIOHSITUU HW METOJOB
Kypca / Kjacca

Pemiathb 3agavum Ha
MMOBTOPEHHE, WUIIOCTPUPYIOIIUE
CBSI3U  MEXAY  Pa3jIndYHbIMHU
qacTsIMHU Kypca

8 kiacc (He meHee 68 u)

HukH (12 4)

OPU3HAKU U CBOUCTBA.
YacTHbIe cily4dau
napajuieJIorpaMmMoOB
(IpsIMOYTOJILHUK,
poM0O, KBaapar), HUX
NPU3HAKU U CBOMCTBA.
Tpaneuusi. PaBHoOOKast
u OpsIMOyTOJbHas
Tparnenuu.

YaBoeHue MeEIUaHbI.
LlenTpanbHas
CUMMETPUSI

Hazpanue OcHOBHBIE BH/bI
pasjaesa OcHoBHOE NeTEALHOCTH
(Tembl) co/iep:KaHue
Kypea (4HCII0 o0y4aromuxcs
JacoOB)
Yeroipéxyroasn | [lapannenorpamm, ero | M300paskate M HaxoAMTh Ha

yepTexax YeThIPEXYTONbHUKHU
pa3HbIX BHJOB U UX DJIEMEHTHI.
dopMyaupoBaTh  ONpeaeIeHUs:
napa’suiesorpamMmma,
NpsIMOYTOJIbHHUKA, pomoOa,
KBaJpara, Tparenuu,
paBHOOOKOM Tpanenuu,
MPSIMOYTOJIbHOU Tparenuu.

Jloka3pIBaTh U HCIHOJIB30BATH MPH
pelieHuM 3aJa4  IIPU3HAKU U
CBOMCTBA: napa’suiejaorpaMmma,
NpsIMOYTOJIbHHUKA, pomoOa,
KBajpara, Tparenuu,
pPaBHOOOKOM Tparemnuu,
MPSIMOYTOJIbHOW Tparerum.
IIpuMeHsAITH METOX YIBOCHUSA
MeJHaHbl TPEYTOJIbHUKA.

HUcnoab30BaTh nupoBbIC
pecypchl  JUISL  HCCJIEAOBaHUS
CBOMCTB HM3y4YaeMbIX (UTYD. .
3HAKOMHUTLCSA C HMCTOpUeEn
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PasBUTHUA T'COMCTPUHN

Teopema
dajeca u
TeopemMa o
MPOINOPIHO
HAJbHBIX
0Tpe3Kax,
noa00-

HbIE
TPEyroJbHUK
u (15 9)

Teopema @aneca wu
Teopema o]
OPOTIOPIHMOHATBHBIX
OTpe3Kax.
Cpennsis
TPpEyYTroJbHUKA.
Tpanenws, e
CpeHsIsA JINHUS.
IIponnopunonanbHbIE
OTPE3KH, MOCTPOCHUE
4eTBEPTOTr O
HPOIIOPLIHUOHAIBHOIO
OTpE3Ka.

CBoicTBa LIEHTpa Macc
B TPEYTOJIbHUKE.
I[TonoGHbIE
TPEYTOJIbHUKH. Tpu
NpU3HAKa nmoaooust
TPEYTOJIbHUKOB.
IIpakTuueckoe
OPUMEHEHHUE

JIMHUWA

ITpoBoauTsh NOCTPOCHUS C
MMOMOIIBI0 [UPKYJII U JTUHEUKHU C

HCIIOJIb30BAHUE TEOPEMBI
daneca U TEOPEMBI 0
NPONOPLUMOHAIIBHBIX  OTPE3Kax,
CTPOUTH 4eTBEPTHIN
OPONOPLUHMOHAIBHBIA OTPE3O0K.

ITpoBoauTs J10KAa3aTeJbCTBO
TOTO, 4TO MEIUAHBI

TPEYTroJIbHUKA TIEPECEKAIOTCS B
OIHOM TOYKE, U HAXOAUTHb CBS3b
C LEHTPOM MacC, HaXOAMTh
OTHOIIIEHUE, B KOTOPOM MEAHaHBbI

AEHATCS TOYKOM X
epeCceUCHUs.

HaxoauThb o 00HBIC
TPEYTrOJIbHUKU Ha T'OTOBBIX
qyepTekax C yKa3aHUEM
COOTBETCTBYIOIIMX  IIPHU3HAKOB
IOJI00MUS.

Pemrars 3agmaum Ha 10H00HBIE
TPEYyTroJIbHUKU C MTOMOIIBIO
CaMOCTOSITEJILHOTO MOCTPOCHMUS
qyepTexen 11 HaXOXXIACHUS

NOA00OHBIX TPEYTOJIbHUKOB.
IIpoBoauTh J0Ka3aTeJbCTBA C

HUCHOJIb30BAHUEM MIPU3HAKOB
MoJI00usl.

Jloka3pIiBaTh TpU OPU3HAKA
noao0usi TpeyroJIbHUKOB.
IIpumensiTh MOJTyUYCHHBIC
3HAHUS npu peleHun
r€OMETPHUUYECKUX u
OpaKTUYECKUX 3a7ad.
3HAKOMUTBCHA c ucropuen

Pa3BUTHUA TCOMCTPHUM
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ILnomans.
Haxo:xnen
ue
nJjonajaen
TPEYIroJibH
HKOB

"
MHOI'OYI'0JIbH
bIX puryp.
Iaomaau
MOJ00HBIX
¢uryp (14 1)

Iloaatue 00 o0O1Ien
TEOPUH TUIOILAIN.
Dopmyibl
TJIOIIIA U
TPEyroJibHUKA,
napa’suiejsiorpamMmma.
OTHOIIEHHUE
rIoiiaaei
TPEYTroJIbHUKOB C
OOIIIMM OCHOBaHHUEM
HJIU OOIIIEeE BBICOTOM.

Beruucienue
IIoIaAe  CJIOKHBIX
buryp yepes
pa3OueHne Ha 4acTH U
JTOCTPOCHMUE.
ITnmomagn ¢uryp Ha
KJeTJyaTou Oymare.

IS

ITmomanu  1OJOOHBIX
¢puryp. Beruucinenue
miomaae. 3agauud  C
NPaKTHYECKUM
COIEP>KAHUEM.
Pemenue 3a1a4 C
MMOMOIIBIO MEeToaa
BCIIOMOT'aTCJILHOM
TUIOIIA N

OBJaaaeBaThb NePBUYHBIMH
npeacTaBjeHUsiMM 00  oOmIeH
TEOPUH II0Ia Il (Meppwl),
¢opmyupoBaTh CBOMCTBA
MJIOIIAJIH, BBISICHATH 174
HaTrJISIIHBIA CMBICII.

BoiBoauTh GoOpMyIbl  IUIOIIAAA
napa’suiesiorpamMmma,

TpEyroJibHUKA, Tpaneuuu u3

bopmynbl TJIOMIATNA
OpsiMOYTOJIbHUKA (KBajipara).
BeiBoauth GOpMyIBl  TUIOMIAIN
BBIITYKJIOTO  YETHIPEXYTOJILHUKA
qepes3 JUaroHaiId U yroj MKy
Humvu. HaxoauTs  I1UIOMIAIN
buryp, wn300paXEHHBIX  Ha
KJIeTYaToOMn Oymare,
HCIO0JIL30BaTh pa30ueHue Ha
4acTH U JTOCTPOCHUE.
Pa3oupartsb
HCITOJIb30BaHUS
BCIIOMOTaTEJIbHOMW TUIOMIAIN JUIS
penieHust reOMETPHUIECKUX
3azad.

HaxoauTh miiomaam 1mojo0HbIX
dburyp. BeraucasaTs miomaim
pPa3IUYHBIX MHOTOYTOJBHBIX
uryp.

Pemiares 3agauM Ha IUIOIIAAL C
MPAKTHUYECKUM COJICPKaHUEM

npuMepbl

Teopema
IHudaropan
HavyajIa
TPUTOHOMETP
701

(10 u)

Teopewma Iludaropa, e€
JIOKa3aTeIbCTBO u
IMpUMEHEHUE.
OOpartHast
ITudaropa.
Omnpenenenue
TPUTOHOMETPHUUYECKUX
byHKIIHH OCTpPOrO
yria,
TPUTOHOMETPUYICCKHUEC
COOTHOIIICHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUIECKOE
TOXJIECTBO.
COOTHOUIEHUST MEXKIY
CTOpOHAMU B

TeopemMa

Jloxka3biBaTh Teopemy [ludaropa,
HCI0JIB30BaTh

€€ B IIPAKTUYECKUX
BbIYHUCIICHUSIX. DOopMyJMpoBaThH
ONpeaeIICHUS
TPUTOHOMETPUUCCKUX (hyHKITHH
OCTpPOTO yrJjia, HPOBePHATH HUX
KOPPEKTHOCTb.

BnIBOIUMTH
TPUTOHOMETPUUYECKHUE
COOTHOIIEHUS BIIPSIMOYTOJbHOM

TPEYTOJIbHUKE.
HUccaenoBarnb COOTHOIIIEHUSA
MEXTY CTOpOHAMHU B

MPsIMOYTOJIBHBIX TPEYTOJIbHUKAX C
yriamu B 45° u 45°; 30° u 60°.

Hcnoab3oBars GopmMyJibl
NPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO
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MPSIMOYTOJIBHBIX
TPEYTroJIbHUKAX C
yriaamu B 45° m 45°;
30° u 60°

JUIsl HAXOKJI€HUSI COOTHOILICHUN
MEK1y TPUTOHOMETPUUECKUMU
GYHKIUSIMH pa3JIUYHBIX OCTPBIX
YIJIOB.

IIpumMeHsATH NOJy4YECHHBIC
3HAHUS U YMEHUs IIPU PEHICHUH
IIPAKTUYECKUX 3a4a4.

3HAKOMUTHCHA C
pa3BUTHUS T€OMETPUH

ucropuen

Yribl B Brniicanubie u ®OopMyJIHMPOBATHL OCHOBHBIC
OKPYKHOCTH. I_ICHT%IaJ'H)HLIe yTIJIbI, onpenéieHus, CBI3aHHbIE C
Brnricannbie 3’ yrilaMu B Kpyre (BIMCaHHBIA
1 ONMUCAHHbIE caTeJILHOU U XOpPAOH. roJ, 1ICH;
YeThIPeXyroJib TJIbI MEXIY XOpPJAaMH ﬁ)anbmﬂn TOJI).
KH. CGK MM axXoJMuTh BIIMCAaHHBIC yFJIBI
acaTe.Hbele NUCAHHBIE U oM paroIIecs Ha OAHY A
OnﬂcaHHHe YCTBIPEX- BbIYUCJIATH YTJIbI C II Mgm}llﬁo
fégl‘): JKHOCTH. I'OJIBHHUKHW, UX TEeOoOHEMBI O
HHE U3HAKH 1 CBOMCTBA. | BIMCAHHBIX éllrﬂax TECOPEMBI O
oRpyRHOCTER | cpttyee S | BIDSIIION (IR OIS,
(13 v) HgﬂMpeUmHHH ffc eIIOBaTI{) B TOM ‘{I/ICJ'IeyC
OMCTPHUYICCKUX 3a- MOMOILBIO ITHUPDPOBBIX
COB, BITMCAHHpBIC H
3aI/IMH06 ]8 I/P/C%HHBIG YeThIpEX-
aCIIOJIO’KCHHUC | yTOJIbHUKH, BBIBOJAUTHh UX
ByX CBOI/ICTBa U [PU3HAKU.
OKPYIHKHOCTEH. A
Kacanue p pup A
OKPYKHOCTEU
IMoBToOpenue, IToBTOpeHME OCHOBHBIX| PemiaTrs 3aga4ym Ha MOBTOPEHUE,
00001ICHUE HOH}ITI/II/I I/I €TOJ/JIOB WJUTFOCTPUPYIIUE CBSA3U MEXKIY
3HAHUU K% 8 KJIACCOB, | pa3JIMYHbIMHU YaCTsIMU Kypca
(4 9) (o) meHI/Ie 3HaHUU

9 kJacc (He meHee 68 u)

Haspanue OcHOBHBIE BH/IbI
pasjaeJia OcHOBHOe coep:KaHue e TeILHOCTH
(TemMbI)
Kypea (4HCIT0 o0y4aromuxcs
4acoB)
Tpuronomerpu | OrnipenieneHue DopMyIHMPOBATH ONIPeJeICHUS
FOHQMG r]%nqecm@g TPUTOHOMETPUUECKUX (PYHKIIUN
€opeMal gecan yriios ot 0% 1o NbIX U MPSAMBIX YTJIOB.
KOCHHYCOB H IBOI[I/ITL Teo €My KOCHUHYCOB U
pu OCI/I C U CUHYC CHUHYCOB
elnenue OI/IT 1oro a11 COM, OITMCAHHOM
H)&SeySOJILHnROB eope KDYIRHOCTIH ).
q 8%“%%1 ellaTh TPCYTOJbHUKH.
€ Haﬂ%( Teopema elIaTh NPAKTUYECKUE 3aJ1a4H,
HHYCOB C q, CBOJISINMECS K Ha-
yCOM onvcaHHOH XO0KJICHHUIO pa3JInIHBIX
OK KHOCTH). Ha- DJIEMCEHTOB TPEYyTrOJIbHUKA

ACHUC I[J'II/IH CTOPOH
I/I BCJ'II/I‘II/IH
JIOB T CYFOHI)HI/IKOB

e% a IUIOMIA N
3

JIbHUKA
JIBE CTOpOHBI u
M

i, BSpmyna
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IJ1omaau

t—IeTI)I}f/)IeX T'OJIbHHUKA 4YCPC3
ar

ero J HaJIU

B JTOL MEXCLY HUMMU.
aKTUYECKO

HSI,/IMCHGHI/IC JTOKa3aHHBIX

TCOPEM

IIpeodpa3zoBan
ue

MIIOGI/IH.
eTpHYeCcKHue
COOTHOIIICHUSA

?1 8l$By)l(HOCTI/I

IToHsATHE O
gﬁeo pa3zoBaHUU MOJI0-
o

OOTBETCTBECHHELIE
JIEMEHTHI IT0JOOHBIX
amryp.

copema o
ITPOU3BEJICHUHN OTPE3KOB
XOpHd, TeopeMa o

OcBayBaThb IMOHATHE
eo0pa3zoBaHus Moa00us.
CCJEI0BATH OTHOIIIEHUE
HHEUHBIX DJIEMEHTOB

LR, IPAReagpiosan
OpUMCPLI ITOJIOOHUA B

o EIX IOICH
CHMCTBUTCIIBHOCTMH.

II HU3BEICHHUHU OTPE3KOB bIBOAUTDb MCTPHUYCCKHUC
c K}_/Imnx, Teopema O COOTHOIIEHUS MEXKY OT-

a aTe KacaTeJIbHOM. C3KaMM XOpJd, CCK X U
iﬁfpmlzeH%HHeC B C/IBHO RacaTenbHEN & HCeOTE30BAHIEM
peLIeHnm BIIMCAHHBIX YIJIOB U I1OJOOHBIX

€YTOJILHUKOB.
FCOMCTPUYCCKHX 3ala4 1lﬂ’% aTh TCOMETPHUUCCKUEC
3a1a4M U 3aJ]a94 U3 peaabHON
JKU3HU C NCITOJIL30BAHHUCM
HOJJOOHBIX TPEYTOJBLHUKOB
BextopuI (12 W) Oppenenenne Bextopos, | MCIOab30BATh  BEKTOPbl KAk
CIIOKCHHME MW Pa3HOCTH | HalpaBJICHHBIC OTPE3KH,
BEKTOPOB, YMHOX>XEHHE | HCCJIEJ0BATh TI'€OMETPUUYECKUN
BEKTOpa Ha YHCJIO. (mepemenienre) U QQU3UUYESCKUN
duznueckuit u | (cuiaa) CMBICIBI BEKTOPOB.

r€OMETPUUYECKUIN CMBICIT
BEKTOPOB.

PaznokeHnue BekTOpa 1o
JIBYM HEKOJUIMHEAPHBIM
BekTopam. KoopauHatsl

BEKTOpA.
CkansipHoe
OPOU3BEACHUE

BEKTOPOB, ero
IPUMEHEHHUE JITST
HaxoXJICHUSI JUIMH H
YTJIOB.

Pemenue 3aja4 C

MMOMOIIBIO BEKTOPOB.

IIpumeneHue BEKTOPOB
JJIs1 pelueHus1 3aaay
KUHEMATUKU U
MEXAaHUKH

3HaTh OmnpeaeJIeHUst CyMMBbI U
Pa3sHOCTH BEKTOPOB, YMHOXCHUS
BEKTOpA Ha 4HCII0,
HCCJIEA0BATh IT€OMETPUUECKUN
U (PU3UYECKUU CMBICIBI 3THUX

oTiepanum.
Pemiathb r€OMETPUYECKHUE
3aJadyd C  HCIOJIb30OBAaHUEM
BEKTOPOB.

PackiaaabiBaTh BEKTOP 110 ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

HUcnoan3oBarb CKaJIIPHOE
OpOU3BEACHUE BEKTOPOB,
BbIBOJUTH €ro  OCHOBHBIE
CBOMCTBA.

Bbruucasars cymMmy, pa3HOCTb
U CKaJSIPHOE TIPOU3BEACHUE

BCKTOPOB B KOOpJAMXHATax.

IIpuMeHsaATHb CKaJsIpHOE
NPOU3BEACHUE NJI1 HAXOXKIACHUSA
JUIMH U YTJIOB
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JdexapToBbl JlekapToBbI OcBauBarhb NOHSATHE
KOOPAUHATHI KOOpAMHATHI TOUEK Ha | NPIMOYTOJIbLHOU CUCTEMBI
HA IUIOCKOCTH | TIJIOCKOCTH. KOOpJIUHAT, JIEKApPTOBBIX
(9 v) YpaBHEeHUE OpsiMOU. | KOOPJAUHAT TOYKH.
YrinoBou BbIBOAUTH ypaBHEHHE IPSAMOU U
K02 PUTTHECHT, OKPY>KHOCTHU. BbIAeasITh TTOJTHBIN
TAHTEHC yria | KBaapar TUTST HAaXO0XKJICHUS
HaKJIOHA, HEHTpAa U paauyca OKPYKHOCTHU
napainjiaciibHbIC 1 | 00 €€ ypaBHECHHUIO.
NEPIESCHAUKYISIPHBIC Pemiathb 3aJaYM Ha HaXOXKJICHUC
MpsiMBbIE. TOYEK MEPECEUYECHUs] HOPSMBIX U
yPaBHeHI/Ie OKPYXHOCTCHU C ITOMOIIIBIO
OKPYKHOCTH. METOAa KOOpAMHAT.
Haxoxxnenue Hcnoab30BaTh CBOMCTBA
KOOpAUHAT TOYEK | yrioBoro koddgduiueHta npsaMon
epeceyeHusl Opu  peuIieHur  3ajad, JJIs
OKPY>KHOCTH U | OIpeaesieHus pacnoJIoXKeHUs
OPSIMOU. OPSIMOM.
Merox koopauuat rpu | IIPHMEHSITE  KOOPAWMHATBEI  IPH
pelieHnn pElIEHNN TE€OMETPUYECKHUX U
reoMeTpudeckux 3amaad. | HPAKTHICCKHUX  3ajadq, AJIA
M cCIIoInL30BaHMeE HOCTPOECHHUSIT MaTEMAaTHYECKUX
Meroia KoopauHar B | MOACIEH  peanpHBIX  3a1ad
IPAaKTUYECKHUX 3amauax | («METOJl KOOPIAMHATY).
IToub30BaTHCHA 111 TOCTPOCHUS
U HCCIEIOBaAaHUU LMPPOBBIMU
pecypcamu.
3HAKOMUTHCHA C ucropuen
pa3BUTHSI TEOMETPUU
Ilpooonocenue
Haspanue OCHOBHbBIE BH/IbI
pasaeiaa . NeSATeIbHOCTH
Kypea oo COACPAATIE o6yuatomuxes
9JacO0B)
IIpaBuabHublie | [IpaBuibHBIE @opMyJIHPOBATH ONPEIACIICHUE
MHOTI'OYI'0JIbHU MHOTOYTOJIb| NPaBUJIbHBIX MHOTOYIOJIbHUKOB,
HUKHU, XOAUTh UX DJIEMEHTHI.

f(%’nna
OKPYHKHOCTH H

o

8'9)

aab

ra.
qucJaegue

maaen

BBIYHCJICHU
SHEMEHTOB. UHCI0
U JIJINHA OKPYKHOCTH.
JIMHA ]I

gK],g[%aHHES;IF P1lvlepa

nomanb Kpyra v €ero
JICMEHTOB
CEKTOpa U CErMEHTA).
BIUHCIICHU
Huryp.

IJI01a e
BKJIFOYATOII]
DJIEMEHTHI prra

0JIL30BATHCS [TOHITHEM [JINHBI
OKg JKHOCTHU
€HHBIM ¢ ITOMOIIBFO
P[aBI/IJ'IBHBIX MHOT'OYTOJTHUKOB,
e e.nﬂTb JUCJIO 7T, JUIUH
ff, aJUaHHYIO Meg%/ yTJia.
pOBO UTh Ie exozl
aJIHaHHoy MEphI yTJiia K
CHOU U a06op0T

93 I% )IC.]'IHTB)HJ’IOH.I&JIB gpyra.
OJIMT, JIbI
r az[ CHOH J‘P aHHO

UH

I', TIJIOIIA, eu
OB I/I CGFMC TOB. a

bl‘l CJATH 1utoniaau Guryp,
BKJIFOUAIOIIUX DJIE-
MEHTBI OKPY>KHOCTH (KpyTa).
Haxoaurpk Tutomaan B 331a9ax
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pCaJIbHOU KNU3HHU

J{BuKeHUs1 ITonsitue o nBukennun | Pazoupars OpUMEDPHI,
IIOCKOCTH MJIOCKOCTH. WIJLTIOCTPUPYIOIIHE HOHSITUS
(6 1) ITapannenbHbIi JIBUKEHUSI, LEHTPOB H OCEU
HEPEHOC, IIOBOPOT U CUMMETpPHHU.
cummMeTtpus. Ocu u DopMyJIMPOBATH  OIPEIAECICHUSA
LHEHTPbl CUMMETPHUH. IapajuIeIbHOTO IepeHoca,
ITpocreiiue IMOBOPOTA M OCEBOM CHUMMETPHH.
IIPUMEHEHUS B BuiBOAMTH X CBOMCTBA,
pellIeHny 3a1a4 HaXOJAMUThb HEIIOJBHUKHBIE TOUKU.
Haxoaurh ILIEHTPBI HU  OCH
CUMMETPHUHN MpOCTESUITUX PUTYP.
IIpumensaTh napajiieIbHbIA
IIEPEHOC W CHMMETPUIO IIpU
pELICHUHU T€OMETPUYECKHUX 3a1a4
(pa3bupath IpUMEpPHI).
Hcnoab3oBarb I IIOCTPOCHUSA
U  HCCleloBaHUM  HUPPOBBIE
pecypchl
IloBTOpEHME, IToBTOpenue OnepupoBartb NOHATUAMMU:
00001IeHHeE, OCHOBHBIX MNOHSATUH u | purypa, Touka, TpsimMasi, YToOJ,
cUcTeMaTru3al | MEeTOJA0B KypcoB 7—9 | MHOIOYyI'OJIBHUK,
usi 3HAHU’ KJIacCOB, 00OOIIEeHHue U | paBHOOEIPEHHBIMU u
) cucTeMaTHu3aus PaBHOCTOPOHHUN TPEYTOJIBbHUKH,
3HaHuW. lIpocrennive | NPsIMOYTOJIBHBIA TPEYTOJbHUK,
reOMETPUYECKUE MeauaHa, OuccekTpuca u
purypst u UX | BbICOTA TpEeyTrOJIbHUKA,
cBoucrTBa. HM3mepeHnue | napajiesorpamMmm, pomoO,
reOMETPUYECKUX OpsSIMOYTOJIbHUK, KBaJpar,
BEJIMYUH. Tpanenus; OKPY>KHOCTb,
Tpeyronbuukw. KacarenbHas; pPaBEHCTBO U
[TapannenbHbIE U | Lono6ue duryp,
NEePIICHAUKYJISIPHBIC TPEYrONbHUKOB;
TIPAMBIC. napanneabHOCTh "
OKpy>HOCTb U KpYT. NEepHEHAUKYJIIPHOCTh IPSAMBIX,
I'eomerprraeckue yroa MEXY OPsIMBIMH,
IIOCTPOCHMA. YITEL B CUMMETPUSI OTHOCHUTEJIBHO
OKPY>KHOCTH. TOYKM U  IIPsIMOM;  JJIMHA,
Brmcanneie " | paccrosHme, BenmuuuHA YyTiAa,
OITMCAaHHBIE

OKPY>KHOCTH

miomaab, IepUMeTp.
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MHOT'OYTI'OJIbHHUKOB.

IIpsmas n
OKPY>KHOCTb.
YeThIpEXYTOJIBbHUKHU.
Brincannsie u
ONHCAHHBIC
4EeThIPEXYTOJIbHUKH.
Teopema Iludaropa u
HayvaJjia
TPUTOHOMETPUHU.
Pemienne
TPEYTOJIbHUKOB.
IIpaBunbHBIE
MHOTOYTOJIbHUKH.
IIpeoGpazoBanus
MJIOCKOCTH. J|BU>KEeHUS.
ITonobue. CummeTpusi.
Imomans. Berauciaenue
rrouranaei. I Imomaamu
noa00HBIX UTYP.
JlekapTOBBI

001mImMx

HUcnoab3oBarhb ¢opmyJbl:
IepuMeTpa 151 TI0IIAaaA
MHOTI'OYTOJIbHUKOB, JIJTUHBI
OKPY>XHOCTH W IUIOLIaAu Kpyra,
o0BEMa OPSIMOYTOJIBHOTO
napauieyienuIenaa.

OnepupoBarthb NMOHATUAMM:
PAMOYTOJIbHAasI cucrema
KOOpJIUHAT, BEKTOD;
HCI0JIb30BATh DTHU ITOHSTUS IS
OpEACTaBIICHUS JTAHHBIX u

peuleHus 3a1a4, B TOM 4YHCJIE U3
IPYTrux y4eOHBIX TIPEIMETOB.
Pemiarps 3aa4yM Ha NOBTOPEHUE
OCHOBHBIX IMOHSITHUH,
WJUTFOCTPALMIO  CBS3€M MEXAY
pa3JIMYHBIMM YacTsIMUA Kypca.
BpiOupaTs MeTOA U1 PEUICHUS
3a/1a4MU.

Pemiars 3ajauyu
IIOBCEIHEBHOM KU3HU

nus3

KOOpAUHATHI HA
IIJIOCKOCTH.
BexTopsl
IIJIOCKOCTH

Ha

2 31ech MpeACTaBIEHBI 3JIEMEHTHI COAEpPKaHUs Kypca, u3JlydaBiinecs B 5—8
Kjlaccax W TpeOyrolue TOBTOPEHUsI, OOOOIIEeHUs] U CHUucCTeMaTH3alluu.
OGpararbecst K3TOMY MaTepHally MOKHO B BHJE aKIIEHTa Ha 3aBEPINAOIIEM
aTare u3ydeHus Kypca 9 kiacca MM pacOpesiesiTh MO0 COOTBETCTBYIOIIIUM
TEMaTHYECKUM pas3jiejaM, U3ydaeMbIM B T€UCHUE y4eOHOro rojaa.

Ilpooonocenue

Ilpu pa3zpaborke padoyeil mnporpamMmbl B TEMAaTUUYECKOM ILJIAaHUPOBAHUU
JIOJDKHBI ~ OBITh  YYTE€Hbl  BO3MOYXHOCTH  MCIIOJIB30BaHUS  DJIIEKTPOHHBIX
(@ poBbBIX) o0pa3oBaTeJIbHbIX pecypcoB, SIBIISTFOLIIUX CST y4eOHO-
METOJIMYECKUMHU MaTepuajgamu (MyJbTHUMEOUUHBIE MPOTpPaMMBbl, AJIEKTPOHHBIE
YYEOHUKH W  3aJa4YHUKH, DJIEKTPOHHBbIE  OHUOJIMOTEKHW, BUPTyaJbHBIC
J1abopaTopum, UTPOBBIE MPOTPAMMBI, KOJUIEKIUHU HUPPOBBIX 00pa3z0oBaTEIbHBIX
pECypcoOB), HUCIIOJIB3YEMBIMU JUII OOyYE€HHSI M BOCHHUTAHUS PA3JIMYHBIX TPy
MOJIb30BaTeNei, IPEJCTaBICHHBIMA B JJIEKTPOHHOM (LIU(PPOBOM) BHJIE U
peamu3yromuMu  auaaktudyeckue Bo3MokHocTh UWKT, comepkanme KOTOPBIX
COOTBETCTBYET 3aKOHOJATEIBCTBY 00 0Opa3oBaHUU.
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PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA».7-9 KJIACCbBI

LEJIM U3YUYEHUA YUEBHOI'O KYPCA

B coBpemeHHOM 1M(GPOBOM MHpPE BEPOSITHOCTh M CTATUCTHUKA IPUOOPETAIOT
BCE OOJBIIYIO 3HAYUMOCTb, KaK C TOYKU 3PEHUS NPAKTUYECKHUX MNPUIIOKECHUM,
TaKk U UX pOJin B 00pa3OoBaHUHN, HEOOXOJIMMOM Ka)KJIOMy 4YeioBeKy. Bozpacrtaer
yuciao Inpodeccuii, NpU OBJIAJICHUU KOTOPBIMH TpeOyeTcs xopoiias Oa3oBast
NOArOTOBKa B O0JIACTU BEPOSITHOCTH M CTATUCTHUKH, TaKasl IMOJAIOTOBKA BaKHA
TSI TPOJOJI>KEHUSI 0Opa30BaHUs U JIJIsl YCOEITHON MpodecCHOHaIbHON Kapbephl.

Kaxap1ii 4enoBEeK MOCTOSHHO IMPUHUMAET PEHIEHUS Ha OCHOBE UMEIOIIMXCS Y
HEro JaHHbIX. A 151 OOOCHOBAaHHOI'O MNPHUHSITHS PELIEHUs B YCIOBUSX
HeJOoCTaTKa WU H30bITKa WHQOpMAIIMM HEOOXOAWUMO B TOM YHCIIE XOPOIIO
c(OpPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUECKOE MBIIIJICHUE.

HNMeHHO DO3TOMY OCTpO BCTajla HEOOXOAUMOCTh CcpOpMHUpOBaATH Yy
oOydaromuxcsi (QYHKIUOHAJIBHYIO TI'PaMOTHOCTb, BKJIIOHAIOLIyIO B ceOsl B
Ka4eCTBE HEOTHEMIIEMOM COCTABJISIIOIIEN YMEHHUE BOCIIPUHUMATD U KPUTHYECKHU
aHaJIM3UpPOBaTh HHPOpPMALUIO, NPEACTABICHHYIO B pa3JIMYHbIX (dopmax,
IIOHUMAaTh BEPOATHOCTHBIM XapakTe€p MHOTHUX peaJbHBIX NOPOLECCOB U
3aBUCUMOCTEM,  MPOU3BOJWUTH  MOPOCTEUIINE  BEPOSITHOCTHBIE  PACUETHI.
3HAKOMCTBO C OCHOBHBIMHU HOpUHIUIIAMH cOOpa, aHajliM3a WU NPEJICTABICHUS
JJAaHHBIX W3 pa3JIMYHbIX cdep XHU3HU OOIecTBa M TOocyJapcTBa MPUOOIIAET
o0ydJaromuxcst K O0LIeCTBEHHbIM HHTEpecaM. M3yueHrne OCHOB KOMOMHATOPUKH
pa3BUBAET HABBIKM OpraHU3alUU Mepedopa U 1oJicyéTa yuciia BAPUAHTOB, B TOM
4yHucliie, B TPUKJIAAHBIX 3a7adaxX. 3HAaKOMCTBO C OCHOBAaMHU Teopuu rpadosn
co3maér mareMaThdyeckuil (QyHaamMeHT i1 (GOPMHUPOBAHHUS KOMIIETEHIHUH B
oOiactu wWHPOpMATUKH U UUPPOBBIX TexHoJoruii. I[lomumo »TOro, mnpu
W3YUYECHHUU CTATUCTUKHU U BEPOSITHOCTH OOOTraIaroTcs NpeICTABICHUS yUYallluXcst
O COBPEMEHHOU KapTUHE MHUpa M METOoJlaX €ro HccieaoBaHUus, (GOPMHUPYETCS
IIOHUMaHUE POJIM CTATUCTUKM KAaK MCTOYHHMKA COLMAJIBHO 3HAYMMOU
WH(pOpPMALIMU U 3aKJIaJIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUSI.

B cooTBercTBMM C JaHHBIMHU LEJISIMA B CTPYKTYpE HOpPOrpaMMbl Yy4EOHOIO
Kypca «BepositTHOCTB u CTAaTUCTUKA» OCHOBHOM IIKOJIbI

BBIJICJICHBI CJICAYIOIIUE COAECPKATCIbHO-METOJNYECCKUE JIMHUU:
«IIpencraBieHne JaHHBIX W OMNHUCATEJIbHAsT CTAaTHUCTUKa»;, «BeposSTHOCTBHY;
«DIeMeHThl KOMOMHATOPUKN»; «BBenenne B Teopuro rpadon».

Conepxxanue nmuaumn «lIpencraBneHue JTaHHBIX U OMUCATEIbHAS CTATUCTUKA
CIIY>KUT OCHOBOHU JIjisi (pOpMHUPOBAHUS HABBIKOB pabOThl ¢ WHMOpMAIUCi: OT
YTCHUS W WHTEPIIpEeTaliuu WH(OpMaIuH, IIpeJICTaBJICHHONW B Tal0iaumax, Ha
auarpamMmax W rpadukax 10 cOopa, MPEeACTaBICHUS W aHalnu3a JaHHBIX C
HUCIIOJIb30BAHUEM CTAaTUCTHYCCKUX XapaKTePUCTHUK CPEIHUX HM PacCEUBaHUS.
PabGortasi ¢ manHbIMH, OOyd4aromuecsi y4daTcs CUYUTBIBATHD U WHTEPIIPETHUPOBATH
JIaHHbIC, BBIABUTATh, apTYMEHTUPOBATh U KPUTHKOBATH IIPOCTECUIIINE THUOTE3HI,
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pa3MBIIUISITh HaJ (aKTOpaMH, BBI3BIBAIOIIMMU U3MEHUYMBOCTb, U OLICHUBATh UX
BJINSIHUE HA pacCMaTpUBAaEeMbI€ BEJIMYUHBI U IIPOLECCHI.

HNHTynTHBHOE NOpEACTABICHUE O CIYyYalHOU HW3MEHYHUBOCTH, HCCIEIOBAHHUE
3aKOHOMEPHOCTEM M TEHJCHIUU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOU IS
U3Yy4YE€HUs1I TEOpHUM BeEpoATHOCTEU. bosmpmioe 3HaueHWe  31€Cb  HUMEIOT
OpakTUYECKUE  3aJaHusl, B  YaCTHOCTH  ONBITBI C  KJIACCUYECKUMU
BEPOATHOCTHBIMHU MOJCIISIMU.

I[TonsiTHE BEpPOSITHOCTH BBOJAUTCS KakK Mepa HOpaBHAOIOA0O0HS CIy4alHOIO
coobITus. [lpu mu3ydenuu kypca oOydaroliyecss 3HAKOMSITCS C MPOCTECHIIIUMHU
METOJIaMH BBIYUCJIEHUSI BEPOATHOCTEM B CIIydallHBIX JKCHEPUMEHTax C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMM HCXOJAMH, BEPOSITHOCTHBIMHA 3aKOHaMU,
MO3BOJISIIOIIMMU CTaBUTh U peliaTh OoJiee CIOXKHBIE 3agaud. B Kypc BXoasT
HaYdaJIbHbIC IIPEACTABJIECHUSI O CIyYauWHBIX BEJIMYHMHAX W HUX YUCIOBBIX
XapaKTEepUCTUKAX.

Tak>xe B paMKax 3TOro Kypca OCYyLIECTBISIETCS 3HAKOMCTBO OOYYarolIUXcs C
MHO>K€CTBaMHU u OCHOBHBIMH ornepanysMu Ha MHO>XECTBAMU,
paccMaTpuBarOTCA IIPUMEPBI NPHUMEHEHUs IS pEHIeHUsl 3a4ad, a TaKxXe
HUCIIOJb30BaHUS B JPYTUX MaTe€MaTHUYECKUX KypcaxH yuyeOHBIX INpeaMeTax.

MECTO YUYEBHOI'O KYPCA B YUEGHOM IIJIAHE

B 7—9 xmaccax usydaercsi Kypc «BeposITHOCTh W CTaTHCTHUKA», B KOTOPBIU
BXomsAT pasnenbl: «lIpencraBieHue MaHHBIX W OMNHUCATEIbHAs CTAaTHCTUKA»;
«BeposiTHOCTEY»; «DJIEeMEHThl KOMOWHATOPUKHY»; «BBeaeHne B TEOPHIO
rpagos».

Ha m3ydeHue maHHOro Kypca OoTBOJAMT 1 ydeOHBIM 4Yac B HEJICIIO B TCUCHHEC
Ka)xJaoro roja ooydeHus, Bcero 102 yueOHBIX 4aca.

COHEPXAHHME YYEBHOI'O KYPCA (I1O0 TOAAM OBYYEHNA)

7 KJ1acc

IIpencraBienue naHHBIX B BUJE TAOJUIL, JUArpamMm, rpad@ukoB. 3arioJTHEHUE
TaOJIUL, YTEHWE M IOCTPOEHHE JauarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYTroBbIX). UTeHue rpadukoB peanbHBIX IIpolieccoB. M3Biaeuenue nadpopmanuu
U3 auarpamMm U TaOJIUIl, UCIOJB30BAaHHUE U UHTEpHOpETALlUs JaHHbBIX.

OnucaresibHasi CTaTHUCTHKA: cpegHee apudMeTHUUecKoe, MeJIuaHa, pa3max,
HauOoJIbIIIee U HAUMEHbIIIee 3HAaUYCHUsI Ha0opa YHUCIOBBIX JJaHHBIX. [IpuMepsnI
CIIy4allHOW W3MEHYUBOCTH.

Cny4aliHblii 3KCOEpUMEHT (OMNbIT) U ClIydarHOe coObITHE. BeposTHOCTh U
qactoTta. Pojb MaJOBEpOSATHBIX U TIPAKTUYECKH JIOCTOBEPHBIX COOBITUN B
Opupojic U B o0iiecTBe. MoHeTa u UrpajbHasi KOCThbB TEOPUH BEPOSITHOCTEH.

I'pa¢d, Bepmmmna, pebpo. CreneHb BepmuHbl. Unciao pédep u cymmapHas
crenenb BepmuH. [IpencraBnenue o cBsizHoctu rpada. llenw u mukiel. [lytu B
rpagax. O6xon rpada (disiepoB nyTh). [IpeacraBinenrne o0 OpPUEHTHUPOBAHHOM
rpade. Pemnienne 3amadc momornbio rpados.

8 KJ1acc
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IIpencraBnenue naHHBIX B BHJIE TAOJUL, AUArpaMmm, rpa@ukoB. MHOXeCTBO,
PJIEMEHT MHOECTBA, I1OJMHOXECTBO. Onepanuu HaJd  MHOXKECTBaMMU:
oObeMHEHUE, nepecedyeHue, JomnojHeHue. CpolicTBa  onepauuil  Hajg
MHO>KECTBAMU: NEPEMECTUTEIIBHOE, COYETaTeJIbHOE, pPaCIPEeaeIUTEIbHOE,
BKJItOUeHUs. lcnoap3oBaHue TrpadUUEecKOro IPEeACTaBIECHUS MHOXECTB IJIs
ONHUCAHUS PEeATIbHBIX
OPOLIECCOB U SIBJICHUM, IIPU PEHICHUU 3a/1a4.

N3mepenue paccenBaHus JaHHBIX. Jlucniepcusi 1 CTaHAAPTHOE OTKIIOHEHUE
4HCI0BbIX HaOOpOB. Jlnarpamma paccenBaHUs.

DJeMeHTapHble COOBITHUSI ciiydaiiHOro omnsbita. CiydailHble COOBITHSI.
BepostHnoctu coObiTuii. ONBITEI C PaBHOBO3MOXXHBIMU  3JIE€MEHTAPHBIMH
coObITusiMu. CiyyaliHbI  BbIOOp. CBsI3pP MEXJIy MaJIOBEPOSITHBIMH U
MPAKTUYECKU JOCTOBEPHBIMHU COOBITUSIMU B IIPUPOJE, OOIIECTBE U HAyKE.

JepeBo. CBoiicTBa IE€pEBHEB: €IMHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSYEU
BEpPILIWHBI, CBS3b MEXAY 4YHCIOM BEpIIMH W 4ucjaoM péEdep. IlpaBuio
yMHOXXeHUs. Pemienne 3amay ¢  nomoumbio rpadon. IIporuBomonoxHsbie
coObITusi. Jmarpamma Oiinepa. OOBEAMHEHHE U NEpPEcCEUYCHUE COOBITUM.
HecoBmecTtHbie coObiTU. Dopmyna CIHOXEHUS BEpPOATHOCTEU. Y cCIIOBHAas
BepoOsITHOCTh. lIpaBuno ymHoxxeHusi. HezaBucumsbie cobObiTust. IlpencraBienue
DKCIIEpUMEHTAa B BUJE JiepeBa. PemeHne 3a1ad Ha HaXO0XAEHHUE BEPOSITHOCTEN C
OOMOIIBIO JIEPEBA CIIYYAUHOI0 3KCHEPUMEHTA, JUarpamMm Ouepa.

9 KJ1acc

IlpencraBienue JgaHHBIX B BuAe Talbiaul, Jauarpamm, TI'paduKOB,
WHTEpHpETalus JaHHbIX. UTE€HHE U MOCTPOEHUE TAOIUll, AuarpaMmm, rpauKoB
O pE€aJIbHBIM JTaHHBIM.

IlepectanoBku u pakropuan. CoyeTaHUs U YUCIO coueTaHUM. TpeyrojbHUK
ITackamns. Pemenune 3aga4 ¢ MCIOJIb30BAHHUEM KOMOWHATOPHUKHU.

I'eomeTpuueckas BeposiTHOCTb. CiydallHbIM BBIOOp TOYKHA M3 (PUIYpHI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPY>KHOCTH.

HcneiTanne. Ycnex u Heynada. Cepust ucnblTaHnuil 10 nepBoro ycnexa. Cepus
ucnbelTaHui bepHyuin. BepoaTHOCTH COOBITUN B cepuM UcTibITaHUU bepHyiu.

CnyuaiiHasi BeJIMUMHaA W paclpeicieHUue BEpOsSITHOCTEW. MaremMaTrudeckoe
oXunganue U gucnepcusi. lIpuMepbl MareMaTH4eCKOro OXUIAAaHUSA  Kak
TEOPETUYECKOIO CPEAHETO 3HAYEHUSI BENUYNHBI. MaTeMaTu4yecKoe OKHUJIaHUE U
JUCTIEPCHUS] CIIyYAaUHOU BEJINYHHBI
«YHUCJIO YCIEXOB B CEPUM UCHBbITaHUM bepHyIn».

ITorsiTne O 3akoHEe OOJIBIIMX 4YHCE. M3MepeHne BEpPOSTHOCTEH C TTOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aKOoHa OOJBIIUX YUCE B IPUPOJIE U OOIIECTBE.

[IJIAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATBI OCBOEHUS PABOYEN ITPOTPAMMBI
KYPCA (IIO0 TOIAM OBYYEHUA)

IIpenmMeTHbIlEe pe3ysibTaTbl OCBOEHUsI Kypca «BeposSTHOCTh M CTATUCTUKA» B
7/—9 knaccax XapakTepU3YIOTCs CIEAYIOIIMMU YMEHUSIMHU.
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7 kJjacce

— UYwmrate wHOpPMAIIHIO, TIPEACTABJICHHYIO B TaOmuIlax, Ha JIUarpaMmax;
MPEJICTAaBIISATh JaHHBICE B BHJE TaOJHIl, CTPOUTH AUarpaMMmbl (CTOJIOMKOBBIC
(cTonmbuaTpie) U KPYTOBBIC) TI0 MAaCCUBaM 3HAUCHHM.

—  OmnwuceIBaTh n HUHTCPIIPCTUPOBATD pcaJibHbIC Y CJIOBBIC JAaHHBIC,
npeacTaBJICHHBIC B Ta6J'II/IlIaX, Ha guarpamMmmax, rpa(bmcax.

— Hcnonb30BaTh /1151 OMUCAHUSI JAHHBIX CTaATUCTUYECKUE XapaKTEPUCTUKHU
cpeanee apudMeTUIECKOE, MearuaHa, HauboJIbIlIee U HauMEHbIIIee 3HAaYEHUs,
pa3max.

— HwmeTps npeacraBieHue O CIIy4auHOW M3MEHYUBOCTH HA MPUMEpPax 1IEH,
(pn3nueckrux BEJIUYUH, aHTPOIIOMETPUUYECKUX JAaHHBIX; UMETh NPEJICTABICHUE O
CTAaTUCTUYECKOU yCTOMYHNBOCTH.

8 KkJacc

— H3Bnekathr U mpeoOpazoBbIBaTh MHAOPMAIIHUIO, MNPEACTABICHHYIO B BHUJIC
TaOnul, auarpamMMm, rpaduKoOB; MNOPEACTaBIISATHL JaHHBIE B BHUAE TaOJIMIL,
JarpamMmm, rpa@ukos.

— OrmnuceIBaTh JIJaHHBIE C MOMOIIBIO CTAaTUCTUYECKHUX MNOKA3aTEIEU: CPEeIHUX
3HAUEHUW W Mep pacceuBaHus (pa3max, JdUCIEPCUS U CTaHAAPTHOE
OTKJIOHCHHE).

— HaxoauTk 4acTOTbhI YHUCJIOBBIX 3HAYCHHUN M YaCTOTHI COOBITHI, B TOM YHCJIC
10 pe3yJibTaTaM U3MEPEeHUN U HAOJIIOICHUM.

— HaXOI[I/ITB BCPOATHOCTHU CﬂyqaﬁHBIX COOBITUH B OIIbITax, 3HasA BCPOATHOCTHU
OJICMCHTAPHBIX COGBITHﬁ, B TOM YHCIIC B OIlblITax C PABHOBO3MO>XHBIMH
DJICMCHTAPHBIMH COOBITUSIMU.

— HWcnonb3oBaThk rpapuyueckue MOJICNIN: JICPEBO CIYYalHOTO 3KCIEPHUMEHTA,
JauarpaMmbl Duiepa, YMcioBasl npsmas.

— OHepI/IpOBaTB ITOHATHUSAMM MHO>KCCTBO, IIOAMHOXXCCTBO, BBIIIOJIHATD
orncpaiM HaAd MHOKXCCTBaAMM! 06’E>CI[I/IHCHI/IG, MNEepeCCUCHUC, AOINIOJTHCHHC,
HNSPCHUCIIATDh 9JICMCHTBI MHOKCCTB, ITPUMCHATD CBOMCTBA MHO>KECTB.

— Hcnonb3oBath rpaduyueckoe IPEJICTAaBICHUE MHOMXECTB M CBSI3€H MEXIY
HUMM JIJIs1 OTIMCAHUSI MPOIIECCOB U SBJICHUW, B TOM YMCJIC NPU PEIICHUU 3ajad
U3 APYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 ki1acce

— H3Bnekatb W OpeoOpa3oBbIBaATh HHEMOPMALIUIO, TIPEJICTABIECHHYIO B
pa3IMYHBIX UCTOYHUKAX B BHUJAE TaOJUL], JUarpaMMm, rpa@ukoB; OpeJICTABISTH
JIJaHHBbIE B BHUJ€ TAOJULI, JUarpamMm, rpapukos.

— Pemate 3a1auyn OpraHU30BaHHBLIM IIEepeOOpPOM BapUAHTOB, a TaKXeE C
UCIIOJI30BAaHUEM KOMOWHATOPHBIX MTPaBUJI U METOIOB.

— Hcnonp3oBaThk onucarejabHBIC XapaKTCPUCTHUKHN JIsI MAaCCHMBOB YHCJIOBBLIX
JAaHHbIX, B TOM YHCJIC CPCOIHHNC 3HAYCHHNA U MCPbI paCCCHUBAHM.

— HaXOI[I/ITI) 4acTOThl 3HAUYCHUN U 4aCTOThI CO6BITI/I$I, B TOM YHUCIIC ITOJIb3YsICh
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pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUMN U HAOIIOJICHUM.

Haxozme BCPOATHOCTH CﬂyqaﬁHBIX COOBITUH B HU3YYCHHBIX OIIbITax, B TOM
qUCJIC B OIIbITaXx C PaBHOBO3MOXHBIMHU 3JICMCHTAPHBIMU CO6BITI/I$IMI/I, B CCPUAX

WCTIBITAHUH JI0 IEPBOI0 yclexa, B CepUsiX UCTbITaHu bepHysuiu.

BEPOSITHOCTEM.

— HwmeTp npencrTaBiieHME O 3aKOHE OOJBIINX YHCEI KaK O MOpPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YaiiHOM U3MEHYHUBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCE

B IpUpoJie U OOIIeCTBE.

Nmets InpcacraBJICHUC O cnyqaﬁHoﬁ BCIIMUMHC MW O PpPaciipCciacIiCHHUN

TEMATHUYECKOE ITJIAHUPOBAHUE YYEBHOT'O KYPCA(ITO TOAAM OBYYEHUA)
7 xnacc (ae meHee 34 )

auarpaMm. UYreHue wu
MMOCTPOECHUE AHarpamMMm.
I Ipumepsl
neMorpapuaecKux
JTharpamMm.
IIpakTuueckas pabdorta
«JlnarpamMmmbD»

Ha3Banmue
pasjiena OcHoBHOe XapakTepucTuKa JIesiTeIbHOCTH
(TemMblI) cojepkaHue o0y4yarommuxcst
(umciio
4acoB)
IpeacraBiaenu | [IpencraBinenune OcBauBaTth CIIOCOOBI
e_;laHHbIX JJaHHBIX B TaOJuNnax. | MPEJCTABICHUS CTATHCTHUYSCKUX
(74) IIpakTuueckue JTAaHHBIX U YHCJIOBBIX MAaCCHUBOB C
BBIYUCIICHUS IO | TIOMOIIBIO TAOIHUIl U AUATPAMM C
TaOJIUYHBIM JIAHHBIM. | UCIIOJIb30BAHUEM aKTyaJIbHBIX U
H3BneueHue U | BaXKHBIX JTAaHHBIX
UHTEpIIpEeTA U (nemorpaduueckue JNaHHBIC,
TAaOJIMYHBIX JIAHHBIX. | IPOU3BOJACTBO IIPOMBIIIUICHHOMN
IIpakTnueckas 11 CEJIbCKOXO35IMCTBEHHOM
pabora OPOAYKIIUH, OOINESCTBCHHBIC U
«Tabaump». MIPUPOTHBIC SIBICHUST).
I'papueckoe H3yuarh MeToabl paboThl ¢
HIPpCACTABIICHUE TaOJIMYHBIMU U TpaduyEeCKUMU
AaHHBIX B BUAC | npencraBaeHUsIMU JaHHBIX C
KpYT'OBbIX, MMOMOIIBIO HU(PPOBBIX PECYPCOB
CTOJIOMKOBBIX B XOJI€ MPAKTUYECKUX paboT
(cTonbuaThIX)
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OnucarenasbHasi | YrucioBbsle HAOOPHI. OcBauBaTb NOHATHA. YUCIOBOU
CTATUCTHKA Cpennee HaoOop, Mepa LIEHTPaJIbHOMI
(8 1) apudMeTHIECKOE. TEHJICHIIMU (Mepa LIEeHTpa), B TOM
MenuaHna 4yHuCIOBOTO qHCIIe cpenHee
Habopa. YCcToiiuuBOCTh, | apupMETHUECKOE, MEAUAHA.
MeJIMaHBblI. OnucniBaTh CTaTUCTUYECKHUE
IlpakTuueckast pabora | JaHHBIE C IOMOIIBIO CPEIHETO
«Cpeanue3HauyeHus1». | apuOMETUYECKOTO M MEJHaHbI.
HaunGonbinee n Pemare 3agaumn.
HauMeHbllee 3HadyeHusi | A3y4arb CBOMCTBA CPEOHUX, B
41 CJI0OBOro Habopa. TOM qUCJIC C ITOMOIIBIO
Pa3zmax HUPPOBBIX PECYPCOB, B XOJIC
OPAKTUYECKUX paboOT.
OcBauBathb MOHATHS:
HanOOJIbIIEE W HAWMEHBIIICE
3HAYECHUS YHCJIOBOIO MAacCHBa,
pa3max.
Pemiats 3agaum Ha  BBIOOp
cnocoba omnucaHusi [JaHHBIX B
COOTBETCTBUH C OpUPOJIOHN
JTAaHHBIX u HEeJISIMU
UCCJIeJOBAHUS
Ilpooonocenue
Ha3Banmue
pasaeJia OcHoBHOe XapakTepucTuKa JAesiTeJIbLHOCTH
(TemMblI) co/iep:KaHue 00y4YarIuxcs
(umciio
4acoB)
Cayuaiinasn CnyuaiiHast OcBanBaTrb NOHATHA. YaCTOTa
U3MEHYUBOCTh | U3MEHUYUBOCTD 3HAUEeHWHW B MAaCCHUBE [JaHHBIX,
6 ) (npumepsl). Yactora | IpyIIIUpPOBKaA JITAHHBIX,
3HAQUEHUNW B MacCCHUBE | T'HCTOrpamMma.
JTAHHBIX. Ctpournb u aHAJIM3UPOBATH
I'pynnupoBka. TUCTOTPaMMBbl, noaoupaTh
I'ncrorpammsi. MOAXOJSIIAN 1Iar rPyNITMPOBKH.
IIpakTuueckas pabora | OcBanBaTh rpaduyeckue
«Cnyuaiinas OPEACTABJICHUSI pPa3HbIX BHUIOB
U3MEHUYUBOCTH> CIy4YallHOM HW3MEHYUBOCTH, B
TOM qucie C MOMOIIIBIO
HUu(POBBIX PECYpCOB, B XOJ¢€

MPAKTUYECKON padOTHhI
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BBenenue B
TEOPHI0

U

I'pad, BEpILIMHA,
pebpo. Ilpencrasienue
3aladyd  C  ITTIOMOIIBIO
rpada. CreneHb
(BaJIGHTHOCTB)

BEPIIUHBI. Yucno
pE€dbep u cymMMmapHas

crerneHns BepunH. Lens
u 1uki. [lyts B rpade.
IIpencraBnenue 0
CBSI3BHOCTH rpada.
O6xox rpada (diIepoB
nyth). IlpencraBnenue
00 OpPHUEHTHUPOBAHHBIX

rpadgax

OcBauBaTh MNOHATHS. Trpad,
BepiunHa rpada, pedpo rpada,
CTEIICHb (BaJICHTHOCTbH

BEPIIWHBI), 1IENb U UK.
OcBauBaTh MNOHATHUA. TIYyTh B
rpade, DdHIEpoOB NOyTh, 0OXO]
rpada, OpueHTUPOBAHHBIN Tpad.
Pemnars, 3amaum Ha OOUCK
CYMMBI cTeneHeu BEPIUINH
rpada, Ha mouck obxoxa rpada,
Ha IIOUCK nyTeu B
OPHEHTHUPOBAHHBIX T'padax.
OcBauBaTth CIIOCOOBI
MpEeACTaBJICHUsl 3ajady M3 Kypca
anreOppl, TEOMETPHUHU, TEOPHUHU
BEPOSITHOCTEN, IPyTrux
OpeaAMETOB € MOMOIIbI0 TpadoB
(KapThl,

CXEMBbI, DJICKTPUYECKHE 1ICIH,
(pyHKIIMOHaIBHBIE
COOTBETCTBUSI) HA ITpUMEpaxX

BepositHOCTB M
4yacTrora
CJIy4aiHOTI' 0

COOBITUSA
(4 )

CiyyaliHbIA OINBIT U
ciiydailHO€ COOBITHE.
BeposaTtHocTh U
qacToTa COOBITHS.
Ponp mManoBeposiTHBIX
u OPaKTUYECKH
JOCTOBEPHBIX
COOBITHUH B IPUPOJIC U
B oOuiectBe. MoHeTa
U urpajbHasi KOCTb B
TEOpUU
BEPOSTHOCTEM.
IIpakTuueckas padora
«YHacToTra BBINIaACHUS
opJs1a»

OcBauBaTth MOHATHS:
CIIly4YalHbIA OMNBIT W CIy4YalHOE

cOObITHE, MAaJOBEPOSITHOE U
MPaKTUUYECKU JIOCTOBEPHOE
cOObITHE.

N3yuartsb 3HAYUMOCTD
MaJIOBEPOSATHBIX  COOBITHM B
npupoae U oOOIecTBe  Ha

BaXXHBIX TpuMepax (aBapwH,
HeCcUacTHBIE CJIlydau, 3aliuTa
nepcoHaJibHOU  mHGOpMAIIUH,
nepenaya JaHHBIX).

HN3yuarb poJib KIACCHYCCKUX
BEPOSITHOCTHBIX MoJieJie
(MoHeTa, wurpajgbHas KOCTh) B
TEOPUH BEPOATHOCTEMN.
Hab6uonats U M3y4arhb 4acTOTy
CcOOBITHH B MPOCTHIX
AKCIICPUMEHTAaX, B TOM YHCJIC C
MOMOINBIO ITU(PPOBBIX PECYPCOB,
B XOJI€ MPAKTUYECKOU pabOThI
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O0600mEenue,

KOHTPOJIb
5 q)p

IIpencraBnenue
NaHHBIX.
OnucarenbHas
CTaTUCTHKA.
BepostHOCTB
CIIy4alfHOTO COOBITHS

IToBTOpPATH U3Y4YECHHOE u
BBICTPAUBATH CUCTEMY 3HAHUU.
Pemiathb 3agavuu Ha

OpEACTAaBJICHUE W  ONHUCaHUE
JTAaHHBIX C MOMOIIBIO U3YYEHHBIX
XapaKTEePUCTHUK. OO0cyxnarpb
NpUMepbl CIIy4allHbIX COOBITHUH,
MaJIOBEPOSITHBIX W IPAKTHUYECKHU
JTIOCTOBEPHBIX CIIy4YalHBIX
COOBITHI, UX POJU B OPUPOAE U
JKU3HU YEJIOBEKa

8 xnacc (ae menee 34 )

Ha3Banmue
pa3nena OcHoBHOE XapakrepucTHKa JAeATeJIbHOCTH
(Tembl) cojepkaHue o0y4yaromuxcst
(umciio
4acoB)
IloBTOpEHME IIpencraBnenue IToBTOpPATH U3y4YE€HHOE u
Kypca '/ JTAHHBIX. BBICTPAUBATH CUCTEMY 3HAHUIA.
KJacca OmnucarenpHas Pemiathb 3agavum Ha
(4 1) CTaTUCTHUKA. OpEACTABJICHUE W  ONHCAHUE
Crny4yanHast JITAHHBIX C MOMOIIBIO U3yYE€HHBIX
U3MEHYUBOCTD. XapakTepucTuk. Pemarb 3agaum
Cpennue  4uCIOBOro | Ha IIPEACTABICHUE
Habopa. TPpYNNUPOBAHHBIX  JaHHBIX U
Cnyyalioble COOBITHUS. | ONIMCAaHUE CIIy4alHOM
BepositHocTH U | U3MEHYHBOCTH.
4aCTOThI. Pemiars 3aga4ym Ha onpeneicHue
Knaccuueckue YacTOThl CIIy4daWHBIX COOBITHM,
MOIEIIN Teopuu | OOCyKIeHUE MIPUMEPOB
BEPOSITHOCTEI: CIIy4arHBIX COOBITHU,
MOHETAa W urpajibHas | MAJOBEPOATHBIX u
KOCTbh IPaKTUYECKU JOCTOBEPHBIX
CIIy4alHBIX COOBITUM, UX POJIH
B ITPUPOJIEC U YKU3HHU YEJIOBEKa
OnucareabHa | OTKIIOHEHUS. OcBauBaThb NMOHATHUA: TUCIICPCUS
1 Jlucnepcusi 4MCIOBOTO | U CTAaHAApPTHOE  OTKJIOHEHME,
CTATUCTHKA. HaOopa. CraHaapTHOE | MCIIOJIBL30BaTh 3THU
PaccenBanme | oTkIIOHEHUE XapaKTEePUCTUKH JIJIsI OTTMCAHUS
JAAHHBIX YHUCJIIOBOTO HaOopa. | paccenBaHUs JaHHBIX.
41) JAuarpaMmmsl BeiaBurartnb TUIOTe3bl 00
pacceuBaHus OTCYTCTBUM WU HAJIUYUHU CBSI3U

o JuarpaMmMam pacceuBaHUsI.
Crpourts JUuarpaMmmabl

pacccuBaHuAaA 110 HMCHOIINMCH

JAaHHBIM, B TOM HHCJIC C
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IIOMOIIIBKO KOMITBIOTCPA

MHuo:xec MHOKECTBO, OcBayBaTh NOHATHUS . MHO>KECTBO,
TBa (4 4) IO IMHO>KECTBO. JIEMEHT MHO>KECTBA,
Onepanuu HaJl | TTOJMHO>KECTBO.
MHO>XECTBAMM: BbINOJIHATH OonepanuM Hajl
oO0BeIMHEHNE, MHOXE€CTBaMU: 00BbEAUHCHUE,
epeceyueHue, nepeceyeHue, JOMOJTHEHHE.
JOMOJIHCHHE. M cnosb30BaTh CBOMCTBA:
CBoiicTBa omneparmii | TEPEMECTUTENBHOE,
HaJ, MHOecTBamp: | CO1CTaTCIBHOC,
epeMeCcTUTENBHOE, paclpeaCInTCIRHOC,
COUeTaTeNbHOE, BKJIItOUeHHUs. Ucnmosib30BaTh
pacIpeIenTeNbHOE, rpadguyueckoe NpeCcTaBICHUE
BKITIOYCHISL MHO>KECTB TIPU OIMMHCAHUU
peaJIbHBIX MPOIIECCOB U
I'paduaeckoe ABJICHUM, TP PEIICHUU 3a7a4
[IpEACTaBJICHHUC U3 IPYyTUX y4eOHBIX IPEIMETOB
MHO>KECTB H KYpPCOB
Bepositn DJIEeMEeHTapHbIC OcBauBarhb NMOHATHS.
0CTh COOBITHSL. 3JIEMEHTApHOE COOBITHE, CIydailiHOE
CJIyYailH CiyuyaiHble coOBITHUE KakK COBOKYITHOCTbH
oro COOBITHS. 0J1aroNpHUSATCTBYFOIIIUX
COOBITHS baaronpusarcrByrony | 3JIEMEHTapHBIX COOBITH,
6 1) ue DJIEMEHTApPHbIE | PABHOBO3MOXKHBIC DJIEMEHTapHBIC
COOBITHSI. COOBITHS.
BepositHocT Pemiath 3agauM Ha BBIYHCIICHHE
coObITUi. OmBITBI C | BEPOSTHOCTEU COOBITHI o
PaBHOBO3MOKHBIMU BEPOSITHOCTSAM JIEMEHTAPHBIX
B3JIEMEHTApHBIMU COOBITHM CIIy4alHOI'O OIIBITA.
COOBITUSIMH. Pemiath 3aga4uM Ha BBIYHCIICHHE
CiryuaiiHblii BBIOOD. BEPOSTHOCTEH COOBITUN B ONBITaX C
HpaKTI/I‘—IeCKaﬂ PaBHOBO3MO>KHbIMU
pa60Ta «OnsITBI C OJICMCHTApPHBbIMH CO6BITI/I$IMI/I, B
PpaBHOBO3MOXHBIMH TOM qUCJIC Cc IIOMOLIBIO
3JIEMEHTAPHBIMHA KOMIIBIOTECPA.
COOBITUSIMHW HpOBOI[I/IT]) U M3y4vdaTb OIBbLITHI C
PaBHOBO3MOKHBIMU
SJIEMEHTApHBIMU  COOBITUSIMH  (C
UCIIOJIb30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, JIPYyTrux

MOJIEJIC) B XOJIe IIPAKTUYECKOU
padoTHhI
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BBenenue B Jepeso. CsoiictBa | OcBauBaTh MOHATHA: JIEPEBO KaK
Teopuiorpagos| nepena: rpa¢d Oe3 uukia, BUCsiyasi BEPIIMHA
(4 1) €IUHCTBEHHOCTh (iuct), BeTBb JAepeBa, IIyThb B
IyTH, JiepeBe, IUaMeTp JepeBa.
CYLIECTBOBAHUE H3yuartsb CBONCTBA JiepeBa:
BUCSYCH  BEPIIHHBI, | CYIIECTBOBAHME BUCAYEH BEPIIMHEI,
CBSI3b MEXKIYy YHCJIOM | €AMHCTBEHHOCTb  IYTH  MEXIY
BEpPIIMH M YHUCIOM | JABYMs BEPIIMHAMH, CBS3b MEXKIY
pEodep. ITpaBuio | YMCJIIOM BEPUIMH U YHUCIIOM pEOEP.
YMHOKEHHUSI Pemars 3agaum Ha TIOMCK U
MIEpPEYUCIIEHUE MyTEeU B JEepeBe,
ONpEJICIICHUE YHUCJIa BEPIIUH WU
péoep B aepeBe, 00x0/1 OMHAPHOTO
JiepeBa, B TOM  YHCIE c
OPUMEHEHUEM npaBuia
YMHOXKEHUS
Ilpooonowcenue
Cayuaiin I[IporuBomnonoxHoe OcBauBaTbp MNOHSTHA. B3aUMHO
ble coObiTHEe. Jlnarpamma | NpPOTHUBOIIOJIOKHBIE coObITHS,
CcOObITHA Diinepa. OO0beaUHEHHUE | Olepaluu HaI COOBITUSIMH,
8 1) u nepecedyeHue | oOObeAUHEHUE U TIepeceUcHUe
COOBITHIA. CcOOBITHII, AuarpamMma OHjepa
HecoBmecTtHbIe (Diitnepa—BenHa), COBMECTHBIE
COOBITHS. dopmyna | 1 HECOBMECTHBIE COOBITHSL.
CIOKEHMUS HN3yuaTtsb TeopeMbI 0
BEPOSATHOCTEMN. BEPOSTHOCTH OOBEIMHEHUS ABYX
I[MpaBuiio ymHOKeHUs | COOBITUN  ((POPMYJIBI  CIIOKEHUS
BEPOSTHOCTEMH. BEPOSITHOCTEMN ).
YcnoBHas Pemiars 3amaym, B TOM 4YUCIIE
BEPOSITHOCTD. TEKCTOBBIE 3a/1auu Ha
He3aBucumsbie onpeneseHue BEPOSITHOCTEM
COOBITHS. O0ObEAUHEHUSI W M[epeceUYeHUs
IIpencraBnenue COOBITUM C MMOMOIIBIO YHUCIIOBOM
CJIy4alHOT' O OpsiMoM, Juarpamm  Duiepa,
DKCIIEPUMEHTA B BHAE | (POPMYIIbI CJIOYKE€HUS
aepeBa BEPOATHOCTEM.
OcBauBaTb MNOHATHUS. TIPABUIIO
YMHOXXEHUS BEPOSITHOCTEU,
yCJIOBHas BEPOSITHOCTb,

HE3aBHUCUMBIC COOBITHS JIEPEBO
CJIyYalHOTO OIIbITA.

HN3yuarhb CBOMCTBA
(ompeneneHus) HE3aBUCUMBIX
COOBITH.

PemaTth 3aaum Ha OIpe/eiiCHUE
U MCIIOJIb30BAHHUE HE3ABUCHUMBIX
COOBITHIA.
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Pemrars 3amaum Ha TOHUCK
BEPOATHOCTENM, B TOM YHUCIIE
YCIOBHBIX, C HCIIOJIb30BAHUEM
JIEpEBA CIIYYAMHOTO ONbITA

O0001mIEeH
ue,

KOHTPOJIb
(4 1)

IIpencraBnenne
JTAHHBIX.
OnucarenbHas

CTaTHUCTHKA. I'padsr.

BepostHOCTB

CIIy4alfHOTO COOBITHSI.

DJ1EeMEeHThI
KOMOHWHATOPUKU

IToBTOPSATH M3YyUYECHHOE U
BBICTPAUBATH CHUCTEMY
3HAHUU.

Pemarthb 3agavuu Ha
OpeACTaBJIECHUE W  OMNUCAHUE
JJTAHHBIX C NOMOIIBIO U3YUYEHHBIX
XapaKTEPUCTHK. Pemarnb
3ajJ1a4yM Cc IpUMEHeHHueM rpados.
Pemars 3agaum Ha HaXOXJICHUE
BEPOSATHOCTHU CIIy4aiiHOT O
COOBITUS MO  BEPOSTHOCTSIM
3JEMEHTApHBIX COOBITHU, B TOM
qucie B OTbITaxX C
PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH.
PemiaTh 3ajaum Ha HAXOXK/ICHUE
BEPOSATHOCTEN OOBEIUHCHUS U
IepeceueHusi COOBITHH, B TOM
qucie HE3aBUCUMBIX, C
HCIIOJIb30BAHUEM TI'papUUECKUX
OpEACTABJICHUMN u JiepeBa
CJIy4alHOIr O ONbITA.

Pemiathb 3agavum Ha
HEPEUYUCITICHUE KOMOUMHAIUMN
(uucna mepecTaHOBOK, 4YHCIA
COYETaHWI), Ha HaXO0XICHHE
BEPOSITHOCTEUN COOBITUI C
OPUMEHEHUEM KOMOUHATOPUKH,
B TOM YHCJI€ C HCIOJIb30BaHHUEM
TpeyrojapHuKa llackans

9 xnacc (ue menee 34 u)

Ha3zBanue
pasjaesia
(Tembl)
(uucio
4acoB)

OcHoBHOE
coJiep:KaHue

XapakTepucTukKa JAesiTeJIbLHOCTH
00y4aroIuXCcs

94




IMoBTOpEHHE IMpencraBienue g?llgiggggggf‘}é‘éec}%%&% 1
Kypca8 JTAHHBIX. 3HAHWU.
KJjiacca OmnucaresnbHast Pemiars 3aaum Ha
(4 ) craructuka. Onepanuy | OPEICTaBICHHE W OMHCAHHE
HaJ| COOBITHUSIMH. | JAHHBIX.
HeszaBucumocThb PemiaTh 3ajaum Ha HAXOXK/ICHUE
COOBITUI BEPOSITHOCTEH OOBEIUHEHUS U
nepeceyeHusi COOBITHM, B TOM
qucie HE3aBUCUMBIX, C
HWCTIOJBb30BAaHUEM TrpadUuyuecKux
peJICTaBJICHU M u JepeBa
CIIy4aWHOI'O OIbITA.
Pemartn 3aaduu Ha
rnepevmrciicHue KOMOUHAaIUMN
(duucia HOepecTaHOBOK, 4HCHIA
COYETaHWIM), Ha HaXO0XICHHEC
BEPOSATHOCTEM COOBITHH C
MIPpUMEHEHUEM KOMOHWHATOPUKHU,
B TOM YHUCJIE C HCIOJIb30BaHUEM
TpeyroabHuka [lackans
JIeMEeHTBI KombGunaropHoe OcBauBartb MOHATHUSA:
KOMOMHATOPHK | IPAaBUJIO YMHOXEHUS. | KOMOUMHATOPHOE MIPaBUJIIO
| IlepectanoBKkmH. YMHOEHUSI, YIOPSJAOYECHHAas
(4 ) dakTopuall. napa, TpoOMKa OOBEKTOB,
Couyeranusi W YHUCIIO | IIEPECTAHOBKA, daxropuan
COYeTaHUM. qucia, COUYETaHMUE, 4UCIIO
Tpeyronsauk Ilackans. | COYETaHUH, TPEYTOJIBbHUK
IMpaktuueckast pabora | Ilackass.
«Bpruucinenue Pemars 3aa4u Ha
BEPOSITHOCTEU C | mepedYuncieHue YIHOPSA0OYCHHBIX
HCIIOJIb30BAHUEM nap, TPOEK, NepeUYUCIICHUE
KOMOMWHATOPHBIX IIEPECTAHOBOK M COYE€TaHUU
byHK1IIMH 3JICMCHTOB pa3IuYHbIX
JIEKTPOHHBIX TAOJIUID» | MHOXKECTB.
Pemiatrhs 3a1auM Ha NPUMEHEHHE
4Hclia CcoYeTaHul B anreodpe
(cokpamni€HHoe YMHOEHHUE,
ounoMm HeroToHa).
Pemiars, NpUMEHAA
KOMOWHATOPUKY, 3aJdayd  Ha
BBIUHCJICHHUE BEPOSITHOCTEM, B
TOM  YHUCJIE€ C  ITOMOIIBIO
DJIEKTPOHHBIX TaOJHII B XOJIC
OPAKTUYECKOU pabOThI
I'eomerpuvec | I'eomerpuueckas OcBauBarthb NOHATHE
Kast BEPOSATHOCTD. reOMETPUYECKOM BEPOSATHOCTH.
BECPOSITHOCTDH CryyaliHbIN BbIOOp | Pernarh 3a1a4M Ha HAXOXAEHUE
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(4 u) TOYKU U3 (PUTYpHI Ha | BEPOSITHOCTEH B OIIbITax,
MJIOCKOCTH, U3 | IPEeACTABUMBIX KaK BHIOOP TOYEK
OoTpe3Kka, U3 AYyru | U3  MHOI'OYIOJIBHUKA, Kpyra,
OKPY>XKHOCTH OTpE3Ka WIM AYI'M OKPY>XXHOCTH,
YHUCJIOBOTO ITPOMEKYTKA
HcnbiTa HcnoeiTanue. Ycnex u | OcBauBarhb MOHATHA!
HUSA HeyJaaya. Cepust | ucnbITaHue, DJIEMEHTAPHOE
bepnya UCOBITAHUM 10 | cOOBITUE B UCTIBITAaHUU (yCHeX U
au (6 9) NEPBOTrO ycriexa. | HeyJada), Cepus HCIBITAaHUM,
Hcnbrranus HACTYIUUICHUE M[EPBOro ycmnexa
bepnynn. (Heynauu), cepusi HCIBITAHUM
BepostHocTn bepnynnn.
coObITHi B cepum | Pemiarb 3aJa4M Ha HaXOXJIEHHE
UCIIBITAHUU BEPOATHOCTEN COOBITHII B CEpUU
bepnynnn. HUCIIBITAHUN 10 IIEPpBOr0 ycCIIeXa,
IIpakTuyeckas pabora | B TOM 4YHCJIE€ C NIPUMEHEHHEM
ﬁe p%?;g%gfm bopmynibr . CYMMBI
r€OMETPUYECKOM IMPOIrPECCUM.
Pemiars 3a1a4M Ha HAXOXICHUE
BEPOSITHOCTEM 3JIEMEHTAPHBIX
COOBITUM B CEpUU HUCITBITAHUU
bepnymin, Ha  HaxXoOXICHUE
BEPOATHOCTU OIIPEAEIIEHHOTO
qucia YCIIEXOB B cepuu
ucneitanul bepnyu. U3y4yarsb
B XO0/le IPAaKTU4YeCKOoi padoThl, B
TOM qUCIIe C HOMOIIBIO
mu@poOBBIX PECYypCcoOB, CBOWCTBaA
BEPOSTHOCTH B cepum
ucnbelTaHuil bepnyiim
Cayuait Cnyvaiinass BenuuvHa | OCBOMTH NOHATHSI. CIlydaiiHas
Hasi Hu pacOpeneICHUC | BEJIMYMHA, 3HAYEHUE CIIyYaWHOM
BeJIUYH BEPOSITHOCTEM. BEJIMYUHBI, pacupeneineHue
Ha (6 1) MaremaTtuueckoe BEPOATHOCTEM.
OXXHUJIaHUEC H | M3y4arb M 00CyKAaThb OpPUMEPHI
AVCTICPCUsST CIYyYalHOW | MUCKPETHBIX W HEMNPEPBIBHBIX
BennunHbl.  [IpuMepsI | cinyualineix BenuuuH (POCT, Bec
MaTeMaTudICCKoOro YeJIOBEKA, YHUCJICHHOCTD
OXKHUTaHUA KakK | gaceJjceHuUsl, Apyrue
TCOPETHUICCKOTO H3MCHYUBBIC BCJINYUHBI,
CpCAHCTO 3HA4YCHHS | paccMaTpuBaBIIECd B Kypce
BCJIMYMHBI. CTAaTUCTHUKH), MO/JEIIbHBIX
ITorsiTHe O  3aKkoOHE | ClIy4aMHBIX BEJINYHWH,
OOJIBLIINX qucesl. | CBI3aHHBIX CO  CIIyYalHBIMHU
N3mepenue omnbiTaMu (OpocaHWE MOHETHI,
BEPOSTHOCTEM C | UrpaJbHOU KOCTH, co
HNOMOIIBIO YacToT. | CIIydaHBIM BEIOOPOMU T. 11.).
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HpI/IMGHCHI/IC 3akoHa | OcBauBaTh MOHATHSA:

OOJILIIUX YUCEIT MaTeMaTUu4eCKOe OKHJaHUE
CIIy4YaliHOU BEJIMYHHBI Kak
TEOPETUUECKOE cpeaHee
3HA4YCHUE, JIACTICPCHUST
CIIy4YauHOU BEJINYUHBI Kak
aHaJoOr AUCOEPCHUM YHCIOBOTO
HaOopa.

Pemiatps 3agauyM Ha BBLIYHMCIICHHUC
MaTEeMaTUYECKOTO OXXHUAaHUS U
JUCTIEPCUU JINCKPETHOU
CIIy4YauHOU BEJIMYHHBI o
3aJaHHOMY pPAaCHpPEICIECHUIO, B
TOM 4YMCJIC 3aJa4, CBS3aHHBIX CO
CTpaxOBAaHUEM M JIOTEPESIMHMU.

3HAKOMUTBLCHA C
MaTeMaTUYECKUM OXXUJAAHUEM U
JUucnepcueu HEKOTOPBIX
pacopeneneHuii, B TOM YHCIIE
pacrpeneneHus CIIy4arHOM
BEJIMYUHBI

«YHCIIO YCIIEXOB» B CEpUH
UCTBITAHUN bepnymn.
MN3yuarp dYacToTy COOBITHS B
HOBTOPSFOIIUXCSI CIIy4alHBIX
onbITax KaK CIIy4alHYIO
BEJIUYUHY.

3HAKOMUTHCH c 3aKOHOM

oompmnx  4yucen (B ¢opme
bepuynnn): ipu GOABIIOM YHUCHE
OTIBITOB qacToTa COOBITHSI
OJINM3Ka K €ro BEpOsITHOCTH.

Pemiats 3amaum Ha WHU3MEpEHUE

BEPOATHOCTEN C IIOMOIIBIO
4acToT.
OO0cyxknaThb poOJIb 3aKOHa

OOJILIINX YHCcedI B OOOCHOBAaHUH
aCTOTHOIO MCTOOdAa HM3MCPCHUA

BEPOATHOCTEM.
O0cy:xaaTb 3akOH  OOJIBIIUX
qucenn KakK MIPOSIBJICHUE

CTaTUCTUYECKON YCTOWYUBOCTH
B HN3MEHYMUBBIX SIBJICHUSIX, POJb
3aKkOHa  OOJBIIMX  YHCET B
OPUPOAE U B KU3HHU YEJIOBEKaA

Ilpooonocenue
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OGobue [pencrasiieHue lglgg;ggggg&sgeggg& 1
HHe, JaHHBIX. 3HAHMI.
KOHTPO.JI OnucareabHas Pemathb 3a/1a49u Ha
b (10 u) CTaTUCTHKA. OpeJICTaBJICHUE W  ONHCAaHUE
BepostHoCTh JTAHHBIX.
CllydaHOro coObiTus. | Pemars 3agayd Ha HaXOXICHHE
DJIeMEHThI BEPOSATHOCTEH COOBITHI, B TOM
KOMOUWHATOPUKH. quciie B OIIbITaxX C
Ciy4yaliHble BEJIMYMHBI | PABHOBO3MOXXHBIMHU
U pacrnpeaeaicHust 3JIEMEHTAPHBIMHU COOBITHSIMH,
BEPOSITHOCTEN OOBEJIUHEHUSI U
epeceYCHUs COOBITHH,
BBIYHCIISATh BEPOSITHOCTH B
OIbITax C CEPUSIMHU CIIy4dalHBIX
UCIIbITAaHUN

Ilpu pa3pabotke paboueil mnporpaMmbl B TEMAaTUUYECKOM ILJIAHUPOBAHUU
JIOJDKHBI ~ OBITh ~ YYTSCHBI  BO3MOXXHOCTH  HMCHOJB30BaHUS  AJICKTPOHHBIX
(nupoBBIX) oOpa3oBaTeJIbHBIX peCypcoB, SIBJISTFOIIIU X CSI y4ueOHO-
METOIMYECKUMH MaTepruajiaMu (MyJIbTHUMEIUUHBIC MPOTrPaMMBbI, JJICKTPOHHBIC
YYEOHUKA ¢  3aJadyHUKH, DJJICKTPOHHbIE  OUOJIHMOTEKHU, BUPTYyaJIbHbIEC
smabopaTopuu, UTPOBBIC MIPOTPAMMBI, KOJUICKITUNA MHU(PPOBBIX 00pa30BaTESIBHBIX
peCypcoB), UCIIOJIB3YEMbIMU IS OOyUEHHUsI U BOCHUTAHUS PA3IIUYHBIX TPYIII
NOJIb30BaTeEe, MPEACTAaBICHHBIMU B SJIEKTPOHHOM (LHU(PpOBOM) BHUAE H
peanu3zyromuMu  auaaktTudeckue Bo3dmMokHOcTH WMKT, conepkanmne KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEJILCTBY 00 OOpa30OBaHUU.
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