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NOACHUTE/IbHAA 3AMUCKA

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «MATEMATUKA~

Pabouas mporpamma mo maTemMaTHKe sl oOydarommxcs 5—9
KJI1aCCOB pa3zpaborana Ha  OCHOBE denepabHOTO ro-
CyZIapCTBEHHOT'0 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO OOIIEro
o0pa3oBaHHsi ¢ Y4ETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHHA,
NPEeABSBIICMBIX K MaTEMaTHYECKOMY OOpa30BaHHUIO, M TPaTULIHI
poccuiickoro oOpa3oBaHus, KOTOPbIE 00ECIICUNBAIOT OBJIAICHUE KO-
YEeBBIMU KOMIIETCHIIUSIMH, COCTABIISIONINMA OCHOBY JUISI HEPEPHIB-
HOTr0 00pa30BaHUs U CAMOPA3BUTHS, & TAKXKE I[[EJIOCTHOCTH OOIIEKYJIb-
TYPHOT'O, JUYHOCTHOI'O U ITO3HABATEIIBHOI'O PAa3BUTHS 00YYAFOIIIHXCH.
B paboueii mporpamMmMe y4TeHBI UJIeU | noJjiokeHns: Kornnenuuu pas-
BUTHUS MaTeMaTH4decKoro oOpa3oBaHus B Poccuiickoit denepanuu.
B smoxy umdpoBoii TpaHchopmanuu Bcex chep denmoBEYSCKOU ne-
SITEJIBHOCTH HEBO3MOYKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIO-
BEKOM 0e3 0a30BOWl MaTeMaTH4Ye€CKOW MOJITrOTOBKHU. YK€ B IIKOJE
MaTeéMaTHUuKa CIIYKHUT OIMOPHBIM NMPECAMETOM AJIA UBYUCHUSA CMCIKHBIX
JUCLMIUINH, a MOCJIe IKOJIBI pealbHONH HEe0OX0IUMOCThIO CTAHOBUT-
csl HelpepbIBHOE oOpa3oBaHue, YTO TPeOyeT MOJHOLEHHOW 0a30BOM
001reo6pa3oBaTeIbHON MOATOTOBKHA, B TOM YHCJIE W MaTeMaTH4e-
CKOH. DTO 00YyCIIOBJICHO TEM, YTO B HAallW JHHU PAcTET YHUCIIO IPO-
(eccuii, cBsA3aHHBIX C HEIOCPEICTBEHHBIM NPHUMEHEHHEM MaTema-
TUKUA: U B cepe dDKOHOMHUKH, U B OU3HECE, U B TEXHOJOTMYECKHUX
0o0nacTsAX, U JJake B r'yMaHUTapHbIX chepax. Takum oOGpa3zoM, Kpyr
IIKOJBHUKOB, JUIsI KOTOPBIX MaTeMaTHKa MOYET CTaTh 3HAYHUMBIM
NpeIMETOM, PACIIUPSICTCS.

IIpakTHYeckasi IMOJE3HOCTh MAaTeMaTHKH OOYCJIOBJIEHA TEM, 4YTO
e€ mpeaMeTOM SBISIOTCS (PyHIaMEHTAJIbHBIC CTPYKTYpBl Hallero
MHpa: MPOCTPAHCTBEHHBbIE (HOPMBI U KOJUYCCTBEHHBIC OTHOIICHHUS
oT HpOCTeﬁHJI/IX, yCBanBa€MbIX B HEIIOCPECACTBEHHOM OIIBITEC, 10 O0-
CTAaTOYHO CJIOXHBIX, HeO6XO}II/IMBIX JJIA pa3dBUTUA HAYYHBIX U IIPpU-
KJIAJHBbIX Haed. be3 KOHKpPEeTHhIX MaTeMaTHYCCKUX 3HAHUN 3aTpy-
HEHO NNOHMMaHUE NPUHLUIIOB YCTPONCTBA U HCIIOJb30BaHUsI COBpE-
MEHHOW TEXHWKH, BOCHPHUITHE W HHTEpOpETalus pasHOOOpa3HOH
COLIMAJIbHOW, 9KOHOMHYECKOW, MOJTUTHYCCKOW HH(pOpMALHH, Majo-
3¢ dekTHBHA MOBCEIHEBHAs MpaKTHYECKasl AesITebHOCTh. Kaxio-
MY YEJIOBEKYy B CBOEH J>KM3HHU INPHUXOMUTCS BBIIOJHATH Pacd€Thl H
COCTaBJISITh QJITOPUTMBbI, HAXOIUTh W INPUMEHSITH (HOpPMYIbI, Bia-
JIETh MPAKTHYCCKUMH MPUEMAMHU TEOMETPUUCCKUX U3MEPEHHH U 110-
CTpOCHHI, YnTaTh NHGOPMALUIO, NIPEACTABICHHYIO B BHIE TaOJIHII,



auarpaMMm H rpauKoB, )KUTh B YCIIOBHUSIX HEONPEACIEHHOCTH U IO-
HUMAaTh BEPOSTHOCTHBIN XapakTep CIydalHBIX COOBITHH.

OnHOBpPEMEHHO C pacmupeHueM chep NpUMEHESHUS MaTeMaTHUKH
B COBPEMEHHOM o0011ecTBE BCE OoJiee Ba)KHBIM CTAaHOBUTCS MaTema-
TUYECKUI CTHJIb MBILLICHUSI, MPOSIBISIIOIINICS B OIPeaeaEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce n3ydeHuss MaTeMaTHKH B apce-
HaJI IpuéMOB U METO/IOB MBIIJICHUSI Y€JIOBEKAa €CTECTBEHHBIM 00-
Pa3oM BKIIOYAIOTCS MHIYKIWS U ey KIHs, 0000IIeHHEe U KOHKPE-
THU3alMsA, aHAIN3 U CHUHTE3, KiacCcu(UKAHUs U CHUCTEMaTH3ALIMs,
aOctparupoBanue U aHaJIOTHUsI. OOBEKTHI MAaTEMAaTHYIECKUX yMO3a-
KJIIOYECHHH, MpaBujia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHHUM, CIIOCOOCTBYIOT BBhIpaOOTKe yMeHust hop-
MYJIUPOBaTh, OOOCHOBBIBATH U JOKA3bIBATH CYKICHUS, TEM CAMBIM
pa3BUBAIOT JOTHYECKOE MbIIIUIeHHE. Beaymas pojib npuHAaIJIC)KUT
MaTe€MaTHuKe U B (bOpMI/IpOBaHI/II/I aJ]FOpI/ITMH‘{eCKOP'I KOMIIOHCHTBI
MBIIIICHUSI ¥ BOCITUTAHUN YMEHHUH IeHCTBOBATH 110 3aJaHHBIM aJl-
ropurMaM, COBCPIICHCTBOBATb U3BCCTHBLIC 1 KOHCTPYUPOBATH HO-
Bble. B mpoiiecce peuieHus 3amady — OCHOBOW y4eOHOM AesiTeabHO-
CTH Ha YPOKax MaTe€MaTHUKHW — PA3BUBAIOTCS TaK)XE TBOpYECKas U
MIpHUKJIagHasi CTOPOHBI MBIIIIJICHUS.

OO0yuenne MaTeMaTHKe J1aéT BO3MOXKHOCTh pa3BUBaTh y oOydaro-
IUXCSI TOYHYIO, pallMOHAJILHY IO U HH(POPMATUBHYIO pPeUb, YMEHHUE
oTOupaTh HanOoJee MOAXOISIINE SI3BIKOBBIE, CUMBOJIMUECKHE, Tpa-
(pnueckue cpeacTBa ISt BRIPAXKEHUS CY>KJASHUH W HATrIISITHOTO UX
MpeJICTaBJICHUSI.

Heo0XxonuMbpIM KOMIIOHEHTOM OOIIell KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHHUH SABJIACTCA O6IJ_ICC 3HAKOMCTBO C METOAaMM IIO3HAHMU
JIeHCTBUTEIIBHOCTH, IPEICTABIICHUE O IIPEIMETE U METO/1aX MaTema-
THUKU, UX OTJIMYUH OT METOAOB APYTUX €CTCCTBCHHbLIX U r'yMaHUTap-
HBIX HaYyK, 00 0COOEHHOCTSIX IIPUMECHCHUA MAaTCMAaTUKU JId pCIIC-
HHUS HayYHBIX M NPUKIAJIHBIX 3a7ad. Takum odpa3zoMm, MareMaTHye-
ckoe oOpa3zoBaHME BHOCHT CBOH BKJaJd B (OpPMHpPOBAHHE OOIIEH
KYyJIbTYpPBbI Y€JIOBEKA.

M3yuyeHne MaTeMaTUKH TaKKe CIIOCOOCTBYET ACTETHUYECKOMY BOC-
IIUTAaHUIO Y€JIOBCKA, TIOHUMAaHHWIO KPAaCOThl U MU3ANICCTBA MaTeMaTH-
YEeCKHX PACCYXIACHWI, BOCIPHUSATHIO T€eOMETpUIeCcKnX (popm, ycBoe-
HHUIO UICHU CUMMCTPHUH.

LEN N OCOBEHHOCTM U3YYEHWMA YYEBHOIO MPEAMETA
«MATEMATUKA~. 539 KJTACCbI

ITpuoputeTHpIMHE HensAMH OOyUEeHHS MaTeMaTHke B 5—9 kiaccax
SIBJISIFOTCSI



1. popMHupoOBaHHEe NEHTPAITLHBIX MATEMATHYCCKUX MOHSITHI
(aucio,BenmuunHA, reoMeTpudecKas purypa, mepeMeHHasl,
BEPOSITHOCTD, (PYHKIIHsI), 0OSCISYNBAIOIIUX IIPEEMCTBECHHOCTh
U TIEPCHESKTUB- HOCTh MaTeMaTHYECKOro 00pa3oBaHUsI
oOyJarommxcs;

2. TIOJIBE/ICHUE OOYYarOUINXCSI Ha JOCTYITHOM JJIsl HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3M MAaTEMaTHUKH U OKPY’KAIOMIETO MHUPA,
IMIOHMMAaHHE MaTeMaTHKN KaK YacTH OOIIeH KyJIbTyphl dejJoBeUe-
CTBa;

3. Pa3BUTHE MHTEIJUICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00y-
YalOIUXCs, IT03HABATEJIbHON aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHUH, KPpUTUUYHOCTH MBIIUJICHUS, UHTEpeca K U3yYCHHUIO MaTe-
MAaTHUKU;

4. ¢popmupoBaHue (GyHKIHOHAIBHOM MaTeMaTHYE€CKOW TIpamMOTHO-
CTH: yMEHHS PACIIO3HABaTh MPOSBICHUS MaTEeMaTHYECKHUX ITOHS-
THH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaIbHBIX )KU3HEHHBIX CHU-
TyauusiX U IPU U3YUYSHHUH APYTUX YUEOHBIX IIPESAMETOB, MPOSIB-
JICHUSI 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (popMyIMpoBaTh UX
Ha sI3bIK€ MAaTEMaTHUKH M CO3JaBaTh MaTeMaTHYE€CKHUE MOJICIIH,
IIPUMEHITh OCBOCHHbBIN MaTeMaTUUYECKUN annapar AJis pelIeHUs
IIPaKTUKO-OPHUECHTUPOBAHHLIX 3aJa4, UHTCPIIPECTUPOBATH U OLIC-
HUBAaTh ITOJYYCHHBIEC PE3yJIbTaThI.

OCHOBHBIE JIUHUU COJIEpKaHUsl Kypca MaTeMaTuku B 5—9 kiac-
cax: «Yucna m BeIUUCICHUS», «Anredpa» («Anredpandeckre BbI-
pakeHUs», «YpaBHEHHUsI U HEPABCHCTBaA»), «DyHKIHMN», «I'eome-
Tpusi» («I'eomerpnueckue GUrypsl M UX cBOMcTBa», «M3mepenue
TeOMETPUYECKNX BEIIMYNH»), «BepostTHOoCcTs M cratucTuka». Jlan-
HBIC JIMHHUW Pa3BHUBAIOTCA MapalJICIbHO, KaXJast B COOTBETCTBUU
C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJHA OT APYTOH, a B
TECHOM KOHTAaKTe M B3anMojeicTBuu. Kpome 3TOro, nx oobeguHsET
JIOTHYECKasi COCTaBJISIIONIAs, TPAAUIIMOHHO MPHUCYIIas MaTeMaTHKe
U MPOHMU3BIBAIOIIAasd BCEC MAaTEMATHYCCKUEC KYPChI U COOCPIKATCIIBHBIC
muaun. ChopmynupoBanHoe B DenepaibHOM TOCy1apCTBEHHOM 00-
pa3oBaTeIbHOM CTaHJapPTEe OCHOBHOTO 00IIIero oopazoBanust TpeboBa-
HHUEC KYMETBH OIICPpHUPOBATH MOHATHUAMMU. OIIPECACICHHUEC, aKCHOMa, TCO-
peMa, J0Ka3aTeIbCTBO; YMEHHUE PAclO3HaBaTh UCTUHHBIC U JIOXKHBIC
BBICKa3bIBaHUS, IPUBOIUTH IIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUA W OTPULAHUA BBICKA3bIBAHUM» OTHOCHUTCS KO BCEM
KypcaM, a (popMUpOBaHHE JIOTUYECKUX YMEHHH pacrpeenseTcs: o
BCEM rojlaM OOy4YeHHsI Ha YPOBHE OCHOBHOI'O 00IIero oopasoBaHusl.
Conepsxanre oO0pa3oBaHUs, COOTBETCTBYIOIIEE MTPEAMETHBIM pe-
3yJIbTaTaM OCBOEHHUsI pabodei MporpamMMsbl, paclpeAeIEHHBIM 10
rogaM OOyYeHHSs, CTPYKTYPHPOBAHO TaKMM OOpas3om,

MATEMATUKA. 5—9 knacchbl 7



4TOOBI KO BCEM OCHOBHBIM, NPUHIUIIHAJIBHBIM BOIIPOCAaM OOy4Yaro-
muecs o0palaiuchk HEOJHOKPATHO, YTOOBI OBJIaJICHHE MaTeMaTH4e -
CKHMU MOHATUSAMH M HaBBIKAMH OCYIISCTBIISIIIOCH OCJIEIOBATEIBLHO
M TMOCTYHNaTeJIbHO, ¢ COONIIOAEHNEM IMPHUHIIUIIA IPESEeMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYAJIUCH B OOMIYIO CHCTEMY MaTeMaTHYECKHX
MIPEACTABIICHUN OOYYaIOIIUXCs, pacIIupsst u yriayomss e€, oOpasys
MIPOYHbIE MHO>KECTBEHHBIEC CBSI3H.

MECTO YYEBHOIO MPEAMETA «MATEMATUKA~» B Y4YEBHOM MNJAHE

B cootBercTBUHM ¢ DenmepanbHBIM TOCYJAapCTBEHHBIM OOpa3oBa-
TEJBbHBIM CTaHIapPTOM OCHOBHOT'O OOIIero o0pa3oBaHMs MaTeMaTHKa
SIBJISIETCST 00S3aTEIILHBIM IIPEIMETOM Ha JAaHHOM ypOBHE oOpa3oBa-
HUs. B 5—9 kimaccax y4eOHBIN Tipeamer «MartemaTHka» TpPaaulilu-
OHHO M3Yy4YaeTcs B paMKaXx CIIEAYIOIINX YUeOHbIX KypcoB: B 5—6 kitac-
cax — Kypca «MaremaTtuka», B 7—9 kiraccax — KypcoB «Anredpa»
(BKJIIOYAsT 3JIEMEHTHI CTaTUCTUKH W TEOPUH BeposiTHOcTel) n «[eo-
metpusi». Hacrtosimeid nporpaMMoil BBOJUTCSI CaMOCTOSITEJIbHBIU
y4eOHBI Kypc «BeposSTHOCTh U CTAaTUCTHKAY.

Hacrosmel mnporpamMmoil mpeaycMaTpuUBaeTCs BBLACICHUE B
Y4eOHOM IUTaHE Ha M3y4YEeHHE MaTeMaTHKH B 5—6 kijaccax 5 yu4eO-
HBIX YaCOB B HEJICJIO B TEUEHHE KAKI0TO rojia o0ydenwus, B 7—9 kirac-
cax 6 y4eOHBIX 4acOB B HEJEJIO B TEUCHHUE KaXKJIOT0 rojia O0ydeHus,
Bcero 952 y4eOHBIX Yaca.

TemaTnuyeckoe IUIaHUpPOBAaHUE y4YEeOHBIX KypCOB M PEKOMEHIye-
MoOe pacrnpejiesieHne y4eOHOro BpeMEHH Il U3YyUYCHUS! OTACIIbHBIX
TEM, NIPEUIOKEHHBIE B HACTOALIEH NporpaMMe, HagoO paccMaTpu-
BaTh KaK MOPHUMEPHBIE OPUEHTHUPHI B MOMOIIb YYHUTEIIO. YUYHUTEIb
BIIPaB€ YBEJIWYHUTH WIH YMEHBIIUTH IIPEIIOKEHHOE YHUCI0 YUSOHBIX
JyacoB Ha TeMy, 4YTOOBl yIriIyOWThCSI B TEMaTHKy, Ooiee
3aMHTEPECOBABIIYI0O YYEHUKOB, WJIM HANpaBUTh YyCUIIUsS Ha
MIpeooJIEHUEe 3aTpydHEeHUMU. JlomyCcTHMO TakKX€ JIOKaJIbHOE IIepe-
pacmipesieieHHe M TMEpPEeCcCTaHOBKAa DJIEMEHTOB COJCpP)XaHHUS BHYTPH
JlaHHOTO Kiacca. KoandecTBO MPOBEpOYHBIX padOT (TeMaTHYeCKHH
W UTOTOBBIM KOHTPOJIb KadyeCTBa YCBOCHHUSI Yy4eOHOro mMartepualia) u
UX THUNO (CaMOCTOSTEIbHBIC 1 KOHTPOJbHBIE pabOTHI, TECTHI) OCTAIOT-
csl Ha yCMOTpeHHue yuuTens. Takyke yduTellb BIpaBe YBEIUUYUTh WU
YMEHBIIUTh YHCIO Y4eOHBIX dYacoB, OTBEeAEHHBIX B Pabouei
nporpamMmMme Ha 000OIIIeHHWEe, TTOBTOPEHUE, CUCTeMAaTHU3aIluI0 3HAHUHN
oOyuaromuxcsi. ENMHCTBEHHBIM, HO MNPUHUIMIIHAJIBLHO BaKHBIM
KpUTEpHUEM, SBIISIETCS  JOCTHMIKEHUE  pe3yJbTaToB  OOyYeHUs,
YKa3aHHBIX B HACTOSIIEH IPOrpaMMe.

8 Pabouas nporpamma



NIAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEOAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLEr0O OBPA30BAHUA

OcBoenue yueOHOro npeamera «MaTteMaTHKa» JOJDKHO obecreun-
BaTh JOCTI)KCHHE Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHUS CIIe-
IYIOIIHUX JUYHOCTHBIX, METAIIPEAMETHBIX M IIPEIMETHBIX 00pa3oBa-
TEJBbHBIX PE3yJIbTAaTOB:

JMYHOCTHBIE PE3Y/IbTATbI

JIMaHOCTHBIE pe3yibTaThl OCBOCHUS IIPOTPAMMBI YISOHOTO TIPE/I-
MmeTa «MaremMaThuka» XapaKTepU3YIOTCS:

nanMOTMHeCKOG BOCNMTaHUE!

MPOSIBJICHUEM HHTEpeca K NPOIJIOMY U HACTOALLEMY POCCUMCKOM
MaTCMaTHuKH, HCHHOCTHBIM OTHOINICHHUCM K JOCTHXKCHUAM pOCCHﬁ-
CKHX MaTE€MaTHUKOB M POCCHHCKOW MaTEeMaTHUECKOM IIKOJIbI, K HUC-
OJIb30BAHUIO 3TUX JOCTHXKECHHUHU B JIPYTUX HayKaX U HPUKIIAJHBIX

cepax.
lpaZaHCKOe M AyXOBHO-HPABCTBEHHOE BOCMMTaHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOsI3aHHOCTEH rpakJIaHWHa U pea-
JIU3alliy €ro MpaB, MPEJACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(pyHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHI, IMpoLEIyp
rpakJaHCKOT0 obI1ecTBa (BBIOOPHI, ONMPOCHI U TIP.); TOTOBHOCTBIO K
00CYXJEHHIO ATHYECKHUX NPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JIOCTHIKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOpajb-
HO-3THYECKHUX MPUHIHUIIOB B JIEITEIILHOCTH YYEHOTO.

TpyaoBoe BOCMUTaHME:

YCTaHOBKOﬁ Ha aKTUBHOC y4YacCTHUC B PCHICHUU MPAKTHUYCCKUX 3a-
Jaad MaTeMaTHYCCKOM HamnpaBJICHHOCTHU, OCO3HAHUEM BaA>XHOCTH Ma-
TEMATHYCCKOI'O O6pa30BaHI/I$I Ha TMPOTAKCHUN BCEH JKU3HHU 1
ycnemHoﬁ HpO(i)eCCPIOHaJ'II:HOfI ACATCIIBHOCTU U PAa3BUTHUCM HEOOXO0-
JAUMBIX yMeHI/Iﬁ; OCO3HAaHHBIM BBI60pOM U MOCTPOCHUEM MHIUBUIY -
aJIbHOI TPpaCKTOpHUHU O6pa3OBaHI/I$I 1 )XM3HCHHBIX IIJIaHOB C y‘léTOM
JIUYIHBIX MHTCPECOB U O6HICCTBCHHLIX HOTpe6HOCTCﬁ.

JcTeTUYeCKoe BOCMMUTAHME:

CIIOCOOHOCTBIO K IMOIIMOHAJIBHOMY H ACTCTHYCCKOMY BOCHPHSI -
THIO MaTeMaTUYEeCKUX OOBEKTOB, 3aJiad, PEIICHUN, PaCCyKIACHUM;
YMEHHIO BUJIETh MaT€eMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

MATEMATUKA. 5—9 Kknaccol 9



LleHHOCTM Hay4HOro No3HaHUA:

OpHEHTAalMEN B ISSITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY Hayd-
HBIX IMPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ye-
JIOBEKA, MPUPOABI U 00IIIecTBa, IOHUMAaHNEM MAaTEeMaTHIECKON Ha-
YKHU KakK c(epbl 4EIOBEUECKON IESITEIIBPHOCTH, STAIIOB €€ pa3BUTHS
¥ 3HAYUMOCTH JJIs1 Pa3BUTHsI HUBUIIN3AIUW; OBJIAJICHUEM SI3IKOM
MaTeMaTUKU U MaTeMaTUYeCKOM KyJIbTypOoH KaK CpeacTBOM IIO3Ha-
HUSI MUPA; OBJIAJEHUEM IIPOCTEHIIINMHU HaBBIKAMH HCCIICIOBATEIb-
CKOH NesATEeIbHOCTH.

dusnyeckoe BocnMTaHue, OPMMPOBAHME KY/IbTYpbl 340POBbS M 3MOLMO-
Ha/IbHOro 61aronosyyYms:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTH4YeCKHe 3HaHUsI B HHTepecax
CBOET0 3JI0POBBsI, BEJICHHUS 3J0pPOBOr0 oOpasa KHU3HH (3T0pOBOE ITH -
TaHue, cOaJaHCUPOBAHHBIM PEXKUM 3aHSATHH U OTABIXA, peryispHas
(pu3zmyeckass akTUBHOCTB); chOPMHUPOBAHHOCTHIO HaBbIKa pediek-
CUM, IPU3HAHUEM CBOEro IpaBa Ha OIIMOKY M TaKOro ke IpaBa
JIPYroro 4ejioBeKa.

JKONorMyecKoe BOCMMUTaHME:

opueHTal el Ha IPUMEHEeHHEe MaTeMaTUYeCKUX 3HaHUH I pe-
IICHUS 3a1a4 B 00JIaCTH COXPAHHOCTH OKPY>Karoliei cpeabl, IIaHu-
pOBaHHS MOCTYIKOB M OLEHKH HUX BO3MOXHBIX MOCJIEIACTBUN s
OKpYy’Kalollel cpeabl; OCO3HAHHMEM TJI00AJIBHOTO XapaKTepa dKOJIO-
TUYECKHUX NPOOJIEM M ITyTeH NX pEeHICHHUS.

JIMYHOCTHbIE pe3y/bTaThl, 06eCneYMBaloLiMe ajanTaLmio 06y4aloLErocs K 13-
MEHAIOLWIMMCA YCI0BUAM COLMaNbHOM M MPUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIIOBHSIX HEONpPEACIEHHOCTH, I10-
BBIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JIESITEeIbHOCTh, B TOM YHCJIE YMEHHUE YUYUTHCS y APYTUX JIOJIEH, TIpU-
oOperaTh B COBMECTHOH JESATEIILHOCTH HOBBIE 3HAHUS, HaBBIKU M
KOMIIETEHIIUU U3 ONbITA JAPYrUX;

HEOOXOAUMOCTBHIO B (DOPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHCIIEC
popmynupoBaTh HAEH, MOHSITHS, THOOTE3bI 00 OOBEKTaxX M sBIE-
HHUSX, B TOM 4YHCJI€ paHee HE M3BECTHBIX, OCO3HaBaTh ACMULIMTHI
COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, MJIaHUPOBAaTh CBOE pas-
BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPHHH-
MaTh CTPECCOBYIO CUTYaIlMIO KaK BBI3OB, TPEOYIOUIMH KOHTpPMED,
KOPPEKTHPOBATh MPUHUMAEMBbIE PEIICHUS U JAeHCTBUsI, (popMyITn-
pOBaTh M OLICHUBATHh PUCKH U MOCIECACTBUS, (POPMUPOBATH OMBIT.
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METANPEAMETHBIE PE3Y/IbTATDI

MeranpenMeTHbIe pe3yNbTaThl OCBOCHHUS IPOTPaMMBI  yIeOHOTO
npeamera «MarteMaTuka» XapakTEpU3YIOTCsl OBJAJIEHUEM YHUBep-
CANbHBIMU NO3HABATMEABLHBIMU 0eliCBUAMU, YHUBEPCAAbHIMU
KOMMYHUKATNUBHBLMU 0elicCmeusMu U YHUBEPCANbHbIMU pe2Yy-
AAMUBHbBIMU OJelicm8UsMU.

1) YHusepcanvHble no3HasameavHvle deticmeus obecneuusa-
tom gopmuposanue 6a308blX KOZHUMUBHLIX Npoyeccos oby4aio-
wuxca (oceoeHue mMemodo8 NO3ZHAHUA OKPYHCArowe2o Mupa; npu-
MeHeHUe J02UHeCKUX, UCCAe008AMenbCKUX onepayull, ymeHuil
pabomamdv ¢ uHgopmavueil).

baszoBble nornyeckue ,Cl,el‘;iCTBMFII

1. BBISIBJISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC IIPU3HAKH MaTeMa-
TUYECKUX OOBEKTOB, MMOHSTHH, OTHOUICHUH MEX/Y ITOHSITHUSIMU;
(popmympoBaTh onpeneIeHUs MOHATHH; yCTaHABIMBAThH CyIlle-
CTBEHHBIM NMPU3HAK KJIACCHU(UKAIINH, OCHOBAHUS AJIs1 000OIICHUS
U CpaBHEHUsI, KPUTEPHH MTPOBOJUMOI0 aHaJIN3a;

2. BOCIPUHHUMAaTh, (POPMyYyIUpOBaATh U NPeoOpPa30BBIBAThH CYXKICHHUS:
YTBEpPAHUTEIbHBIC U OTpULIATEIbHbBIC, €AUHUYHBIC, YaCTHBIE U 00-
IIHe; YCIIOBHBIE;

3. BBISIBJSITH MaTe€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npo- TuBOpeuuss B dakrax, MJaHHBIX, HAOJIOJCHUIX U
YTBEP)KJICHUSAX; IMpejiaraTb  KPUTEPUH  JJIs1  BBISIBJICHUS
3aKOHOMEPHOCTEN U IIPO-TUBOPEUUU;

4. germaTh BBIBOJABI C  HCIIOJB30BAaHHMEM 3aKOHOB  JIOTHKH,
JIEYKTUBHBIX 1 UHJYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUSHUN
110 aHAJIOTHH;

5. pa30upaTh J0Ka3aTeJbCTBA MAaTEMATUYECKUX YTBEPKICHUN (IIpsi-
MBbI€ U OT IIPOTHBHOTO), IMPOBOJNUTH CAMOCTOSITEIILHO HECJIOXKHbBIE
JIoKa3aTeJbCTBA MaTeMaTH4YeCcKUX (aKTOB, BBICTpawBaTh apry-
MEHTAaIUI0, MPUBOJUTH MPUMEPbI WU KOHTPIPUMEPHI; OOOCHOBBI-
BaTh COOCTBEHHBIC PAaCCyKJICHHUSI;

6. BBIOMpATh CIIOCOO pemieHusi yuyeOHO# 3amaun (CpaBHUBATH He-
CKOJIbKO BapHUaHTOB PEUICHUs], BHIOMpPATh HANOOEe MOAXO SN
C y4€TOM CaMOCTOSATEIBbHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble McCaeaoBaTENbCKME AEMCTBMA:

1. ICHOJIb30BaTh BOMPOCHI KaK UCCIICIOBATCILCKUN HHCTPYMEHT ITO-
3HaHUS, (POPMYyITMPOBATH BOIPOCH, (GUKCHPYIOMIHE IPOTHBOpPE-
que, NpodJieMy, CAMOCTOSITEIIbHO YCTaHABIMBATH UCKOMOE U JIaH-
HOe, (OPMHUPOBATh THIIOTE3Y, APTYMCHTHPOBATH CBOIO ITO3UIIHIO,
MHCHUC;
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2. MIPOBOJUTH IO CAMOCTOSTCIBHO COCTABIICHHOMY IUJIAHY HECJIOX-
HBIH YKCIIEPUMEHT, HEOOJBIIOE MCCIICA0BAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEM MAaTEMATUYECKOTO O0OBEKTA, 3aBUCUMOCTEH OOBEK-
TOB MEXKIY COOOIi;

3. CaMOCTOATENbHO (POpMYyITUPOBATH 0000MICHUS U BHIBOJBI IO pe-
3yJibTaTaM IPOBEAEHHOTO HAOIIIOJACHUsS, WCCIICAOBAHUsI, OICHU-
BaTh JOCTOBEPHOCTh MOJYUYCHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000-
IICHUM;

4. IPOTHO3UPOBATh BO3MOYXHOE Pa3BUTHE MPOIlECCa, a TaKKC BbI-
JIBUTATH TPEAIIOJOKEHHS O €ro Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6oTa ¢ MHdopmaLme:

1. BBISIBJISITH HEJOCTATOYHOCTHh U U30BITOYHOCTh MH(MOPMALIUU, TaH-
HBIX, HCOOXOIUMBIX JJIsl PCIUICHUS 3aadu;

2. BbIOMpATH, aHAIIU3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIIPETH -
poBaTh UH(POPMAIUIO PA3IMYHBIX BUIOB U (OPM MPEIACTABICHUS,

3. BbIOMpaTh Gopmy mipeacTaBieHUs] HHGOPMALMN U WLTIOCTPUPO-
BaTh pellacMble 3aJadyd CXeMaMu, AuarpaMMamu, HHOMW rpadu-
KOM M UX KOMOWHAIUSIMU,

4. OLICHUBATh HANEKHOCTH HWHOOPMAIIMUA I10 KPUTCPHUSIM, MHPEIJIO-
J)KEHHBIM YUYHUTEJIEeM WIH C(HOPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

2) YHugepcanbHbvle KOMMYHUKAMUBHbBLE Jelicmaus obecnevu-
8a0m chopMupo8aHHOCMb COUUANLHBIX HABBIKOB 00YHAOWUXCA.

O6uweHue:

1. BOCIIPUHUMATh U (POpPMyIHUpoBaTh CYXXJACHHUSI B COOTBETCTBUH C
YCHOBUSIMM M IEJISIMHA OOIISHUSI; SCHO, TOYHO, I'PAaMOTHO BBIpa-
JKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, Ja-
BaTh MOSICHEHHWS IO XOJy pelIeHus 3aJadyd, KOMMEHTHPOBAaTh
MMOJIYYCHHBIN pPe3yIbTarT;

. B XoJZie oOCY>X/JIeHUsI 3a/laBaTh BOIPOCHI 10 CYIIECTBY 0OCyX/j1ae-
MOM TeMBbI, IIPOOIeMEbI, penraeMoH 3aJadd, BhICKAa3bIBAaTh HUIAEH,
HaIleJICHHBIC Ha MOWCK PEUICHUS; COTIOCTABIISATH CBOH CYXKICHUS
C CYXJICHHMSIMH JPYTHX YYaCTHUKOB Juanora, oOHapyXHuBaTh pa3-
JIUYHE U CXOJCTBO IMO3UIHHI; B KOPPEKTHOU hopmMe GopMyITHpO-
BaTh pa3HOIJIAacHsl, CBOM BO3PAXKCHUS,

. IPEJICTaBAATh PEe3yJIbTaThl PELICHUs 3aJlauM, YIKCIEPUMEHTA, UC-
ClIeIOBaHUS, IIPOCKTA; CAMOCTOSITEIIFHO BEIOMpATh (hOpMaT BBICTY-
IUICHUs ¢ yU4€TOM 3aJa4 IPE3EHTAIIUN M1 OCOOCHHOCTEN ay JTUTOPUH.

CoTpyaHUYeCTBO:

N

w

1. TIOHUMAaTh W HCHOJIb30BaTh IIPEUMYIICCTBA KOMaHIHOW H
WHIU- BHUIAyalbHOW  paOOTBl MNOpU  pEUICHHH  YYCOHBIX
MaTeMaTHIECKUX
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3aJ1a4y; NPUHUMATH II€JIb COBMECTHOW JESITEIBLHOCTH, IUIAHHUPO-
BaTh OPraHU3aIHI0 COBMECTHOH paboOThI, paclpeneiasaTs BUIbI pa-
00T, moroBapuBaThCs, 0OCYXKIAaTh IPOIIECC U pe3ysIbTaT paboOTEHI,
00600111aTh MHEHHUSI HECKOIBLKUX JIFOIEH;

2. y9aCTBOBAaTh B IPYIIOBHIX (hopMax padoTHl (00CyXaeHHsI, OOMEH
MHEHHUSIMH, MO3IOBBIC IITYPMBI U Ap.); BBIIOJHATH CBOIO YacTh
pa®oThl ¥ KOOPAMHHPOBATH CBOU IEHCTBUS C APYTUMH YICHAMH
KOMaH/bl; OI[EHUBATh Ka4e€CTBO CBOEr0O BKJaJia B OOIIMK MPOJYKT
10 KPUTSPUSIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMU B3aHMMOJCH -
CTBHSL.

3) YuugepcaavHbvle pe2yasmueHsle oelicmeus obecnevusarom
@dopMuposaHue CMbICAOBHIX YCMAHOBOK U HCUBHEHHBIX HABHIKOB
AUMHOCTU.

CamoopraHusaums:

1. CAMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJIlOPUTM pEUICHUs 3aadu
(uam ero 9acTh), BEIOUPATh CITOCO0 PEeIICHHUs ¢ yIETOM UMCIOIIHNX -
Csl PECypcoOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBaTh BapHaHTHI PEIICHUN C y4éTOM HOBOW MHQOpMa-
LIUH.

CaMOKOHTpOJIb:

1. BIAJETh CIIOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJS Ipoliecca U
pe3yJjibTaTa pelIeHUus] MaTEMaTUYEeCKOM 3a1a4u;

2. OIpeABUIAETh TPYAHOCTHU, KOTOPbIE MOI'YT BO3HUKHYTb IIpU pellIe-
HUM 3aJ1a4y¥, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITEJICTB, HAW/JICHHBIX OIIMOOK, BBISIBICHHBIX TPY-
HOCTEH;

3. OLIEHUBATh COOTBETCTBHUE pe3yJibTaTa JAEATEIbHOCTH IOCTABJIECH-
HOM IeHW M yCJHOBHSIM, OOBSCHSITH MPUYUHBI JOCTHIXKCHUS HUIH
HEJIOCTIDKECHHS IeH, HaXOAUTh OIIMOKY, JaBaTh OIEHKY IPHOO-
PETEHHOMY OINBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmeTHBIE pe3yibTaThl OCBOEHWsT Pabodeit mporpaMmsbl II0
MaTeMaTHKE IIPEJICTABIICHBI II0 TOJIaM OOYYCHHS B CJICIYFOIINX
pa3zmenax mnporpaMMbl B paMKax OTACIBHBIX KypcoB: B 5—6
Kkjaccax — kKypca «Maremaruka», B 7—9 kjaccax — KypCOB
«Adxredpa», «['eomeTpus», « BepoITHOCTh U CTATUCTHUKA.

Pa3zButHe norudyeckux npeJicTaBjieHUl U HaBBIKOB JJOTMYECKOTO
MBIIIJICHUS OCYIISCTBIISIETCS Ha MPOTSHKEHUH BCEX JIET OOyUYCHHS B
OCHOBHOM LIKOJIE B paMKaX BCE€X Ha3BaHHbIX KypcoB. IIpennonara-
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€TCs1, YTO BBIIIYCKHHUK OCHOBHOM IIIKOJIBI CMOYET CTPOUTH BBICKA3BI-
BaHUsI M OTPHUIAHUS BBICKA3bIBAHUM, PACIIO3HABATh WCTUHHBIC U
JIOKHBIE BBICKA3BIBAHUS, IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEDHI,
OBJIaZieeT NOHATHUSIMU: OIpECIICHUE, aKCHUOMa, TeOpeMa, J0oKas3a-
TEIbCTBO — M HAYYHUTCS MCIIOJIB30BaTh UX IPH BHIOJIHEHUHN yUueO-
HBIX U BHEYUYECOHBIX 3a/1ad.
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PABOYAA MPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5-6 KJIACCbl

LUESIM U3YHEHUA YHEBHOI O KYPCA

I[IpuopuTeTHRIMH HElsIMH OOyYeHHsI MaTeMaTHKe B 5—6 Kilaccax
SIBJISTEOTCSI:

1. MpoAOJKEeHUE (POPMUPOBAHUSI OCHOBHBIX MaTeMaTHUYECKUX MOHS -
TU# (YUCII0, BEIIMYUHA, TeOMeTpudeckasl Gpurypa), o0eCreunBaro-
IUX IPEEMCTBEHHOCTD U IIEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00-
pa3oBaHHUsA O0YYarOIINUXCs;

2. pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00y-
Harwmuxcs, IMO3HaBaTeJIbLHOM AKTHUBHOCTH, HCCICAOBATCIBbCKUX
YMEHHH, HHTEepeca K U3YUYCHHUIO MaTEeMaTHKH;

3. HOABEJICHUE OOyYaromuXCcsl Ha JTOCTYIHOM JJIsI HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3H MAaTEeMaTUKH U OKPY>KalOIIero Mupa;
4. (popmupoBaHue (GYHKIHOHAIBHOM MaTeMaTHYE€CKOW IpamMOTHO-
CTH: YMEHHUSI paclio3HaBaTh MaTeMaTHYECKHE OOBEKTHI B peallb-
HBIX JKU3HCHHBIX CHUTyalHsIX, IPHUMEHSATh OCBOCHHBIC YMCHUS
JJId pCHICHUA TMPAKTHUKO-OPUCHTHUPOBAHHBIX 3aJa4d, MHTCPIPETU-
poOBaTh MOJIyYEeHHBIC Pe3yJIbTaThl U OLICHUBATh UX Ha COOTBET-

CTBHE MPAKTUYSCKON CHTYaIUH.

OcHOBHBIC JIUHUHM COAEPKaHUsS Kypca MaTeMaTHKH B 5—6 kJjac-
cax — apudMeTHUecKas U TeoMeTprudeckasi, KOTOpbIe pa3BUBAIOTCS
rmapajulesIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJTHAKO, HE HE3aBHUCHUMO OJIHAa OT JPYroi, a B TECHOM KOHTAaKTE H
B3auMoJercTBuU. Takxke B Kypce IPOUCXOAUT 3HAKOMCTBO C dJie-
MEHTaMH aJIre€Opbl M ONMUCATEIbHOW CTaTHUCTHUKU.

HNzyuenne apudmMeTnyeckoro mMarepuaja HauYMHAETCS CO CHCTE-
MaTu3dalmu W pasBUTUA 3HAHUHU O HaTypajJdbHBIX 4YHCJIaX, IIO0JIYy-
YEeHHBIX B HaYaJlbHOUW IIKOJIC. HpI/I OTOM COBCPIICHCTBOBAHHE BbI-
YUCIIMTEIbHOW TEXHUKH WU (OPMHUPOBAHHE HOBBIX TEOPETHYECKHX
3HAHUM COYETaeTCss C Pa3BUTHEM BBIYHUCIUTEIBHOW KYJIbTYpbI, B
YaCTHOCTH ¢ OOydeHHEeM IMPOCTEeHIINM nmpuéMaM MPUKUIKH U OICH-
KW pe3yJIbTaTOB BBIYMCICHUN. V3yueHne HaTypaJbHBIX YHCEI IIPO-
JO0JIKACTCA B 6 KJIaCC€ 3HAKOMCTBOM C Ha4YaJIbHBIMH ITOHATHUAMU
TEOPUH JEITUMOCTH.

Jlpyroii KpyITHBIN OJIOK B cOAepKaHUU apuPMETHIECKON JIMHUN —
93T0 ApoOu. Hawano n3ydeHus: OOBIKHOBEHHBIX W JIECSATHYHBIX JIPO-
Oeii orHeceHO K 5 Kilaccy. DTO HEPBBIM 3Tall B OCBOCHHUHU JpoOEi,
KOTJIa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJCSMHU, IMOHSITUSIMHA
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Tembl. [Ipu 3TOM paccMoTpeHHE OOBIKHOBCHHBIX APOOCH B MOJIIHOM
00BEMe mpeaIecTBYeT U3YUYCHUIO JECITHIHBIX IPO0ei, 94TO MeIeco-
o0pa3HO C TOYKH 3pEHUS JIOTHUKHU HW3JIOKCHUS YHUCIOBON JIHWHUM,
KOrja MpaBuja JICUCTBUHN C ASCITHYHBIMU IPOOSIMHU MOKHO OOOCHO-
BaTh YK€ W3BECTHBIMH aJITOPUTMAaMH BBITOJHCHUS IEHCTBHU C
OOBIKHOBEHHBIMU APOOSAMH. 3HaAKOMCTBO C ASCATHYHBIMU APOOSIMHU
pacIIupUT BO3MOXHOCTH I ITOHUMAaHUS OOYYaIOI[UMHUCS IIPU-
KJIJJHOT'O TIPUMCHCHUsI HOBOW 3aIlMCH NPHU HU3YyYCHUHU JPYTUX NP -
METOB W TIPHU OpaKTHYECKOM Hcmoiib3oBaHuHu. K 6 kitaccy oTHecéH
BTOPOM 3Tal B M3yYCHHUU NPOOCH, i MPOUCXOIUT COBCPIICHCTBO-
BaHHC HABBIKOB CpPaBHCHHUS W IpeoOpa3oBaHus ApoOcii, ocBOCHHUEC
HOBBIX BBIYHCIHUTEIBHBIX alTOPUTMOB, OTTAYHBAaHUE TCXHUKU BBI-
YUCICHUH, B TOM YHCIIC 3HAa4YCHHU BBIPAKCHUM, CONEpKaIllux U
OOBIKHOBEHHBIE, U JICCSITUYHbIC NPOOH, YCTAHOBJICHUE CBSI3€H MEX-
Iy HUMH, pACCMOTPEHUE NPUEMOB peIICHUs 3a71a4d Ha Apobdu. B Ha-
gajie 6 Kilacca MPOUCXOIHUT 3HAKOMCTBO C IOHSITHEM IIPOIICHTA.

OCOGCHHOCTBIO U3YUYCHUA MOJIOKHUTCIBbHBIX U OTPUHATCIIbHBIX YU -
CeJI SIBJISISTCSI TO, UTO OHU TaK)KE€ MOTYT paccMaTPUBATHCS B HECKOITb-
Ko 2TaroB. B 6 kiacce B Hauasie u3ydeHHUsT TeMbl «[10T0KUTEIbHBIC
U OTpULATCIBbHBIC YHCJIa» BBIACIACTCA MMoATEMa <(I_IeJ'H)Ie qucijia», B
paMKax KOTOPOH 3HAKOMCTBO C OTPHUIIATCIILHBIMH YHCIAMH U JICH-
CTBUSIMH C MOJIOKHUTEIBHBIMU U OTPUIIATCIbHBIMH YHUCIIAMHU IIPOWC-
XOJIUT Ha OCHOBE COJEPIKATEJIBbHOIrO 110/1IX04a. DTO IMO3BOJISIET HA JI0 -
CTYTHOM YPOBHE ITO3HAKOMHUTH YYaIIUXCS IMPAKTUYSCKA CO BCEMH
OCHOBHBIMH MOHSITUSIMH TEMBI, B TOM YHCIIC B C IIpaBWJIaMU 3HAaKOB
IPpU BBINIOJIHEHUH apudMeTH4YeCcKux aeiicTBuil. M3yuenue pammo-
HaJIbHBIX YHCEJI HAa 3TOM HE 3aKOHYHUTCs, a OyJeT IPOIOJDKECHO B
Kypce anreOopsl 7 Kilacca, YTO CTAHET CICHYIOIIMM MPOXOJOM BCEX
OPUHIMIIMAIBHBIX BOIIPOCOB, TEM CaMbIM pa3/JejIeHue TPYyAHOCTEN
obJsieryaeT BOCIIPUSITHE MaTepuasia, a pachpeiac/icHUE BO BPEMEHH
CITOCOOCTBYET IPOYHOCTH MPUOOPETACMBIX HABBIKOB.

IIpu oOyuyeHHHU pEHICHUIO TEKCTOBBIX 3ajlad B 5—O6 Kilaccax WC-
MOJIL3YIOTCST  apudmeTudeckue npuEMBI pemeHus. TeKCTOBbIe
3ajJa4u, periacMpie IIpU OTPaOOTKE BBIYUCIUTEIBHBIX HABHIKOB B5—
6 KJraccax, pacCMaTpPHBAIOTCS 3aJlauydl CICAYIONIUX BHIOB: 3aJadu
Ha JBWKEHHWE, Ha 4YacTHh, Ha TNOKYNKH, Ha paboTy ©W HOpous-
BOOUTCIBHOCTH, HAa NMPOUCHTHI, HA OTHOICHUA W IPOIIOPIINH. KpO-
ME TOT0, OOy4Yaroluecs 3HaKOMSTCS ¢ MpuéMaMH pelUICHHs 3aad
nepedopoM BO3MOXXKHBIX BapHUaHTOB, ydarcs padorath ¢ mHoOpMa-
UeH, IpeacTaBICeHHOW B (popMe TaOJHIl WU AUarpaMM.

B Paboueii mnporpamme TIpeaycMOTpeHO (popmMupoBaHHue
MPONECACBTUYCCKUX ajreOpandyecKux IIpeJicTaBiIcHUu. Bbykpa
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KaK CHUMBOJI HEKOTOPOIr'O 4YMcJia B 3aBUCUMOCTU OT MaTeMaTUUECKOTO
KOHTEKCTa BBOJMTCS IOCTENEHHO. ByKBEeHHass CHMBOJIMKa IIHPOKO
HCIIOJIB3YETCSI TIPEXKJE BCEro UIsl 3allMCH OOIMMX YTBEPXKIACHHUH H
MpeUIOKeHNUH, GOpMyJl, B YACTHOCTH JUISI BBIYUCIICHUS T€OMETPH-
YEeCKHX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YHCIIa.

B kxypce «MartemaTtukmn» 5—6 KJaccOB OpeACTaBIICHA HATJISIIHAST
reoMeTpHsi, HalpaBJeHHasi Ha pa3BUTHE OOpa3HOT'O MHBIIUJICHUS,
MIPOCTPAHCTBEHHOTO BOOOPaKEHUsI, N300pa3nUTEIbHBIX YMEHHUH. DTO
BaXKHBIHA 3Tall B U3YyYEHUH I'€OMETPHUH, KOTOPBIH OCYHIECTBISCTCS
Ha HarJIsIIHO-TIPAKTUYECKOM YPOBHE, ONIUPAETCs Ha HArJIsiIHO-00-
pa3Hoe MbIIUICHHE O0ydaromuxcs. bosbiias poyib OTBOIUTCS MpaK-
TUYECKON AESITEIbHOCTH, ONBITY, SKCIEPUMEHTY, MOICINPOBAHHUIO.
OO0yuaroniuecs: 3HaKOMSITCSI C TEOMETPHYECKUMU GUTypaMu Ha ILUIO-
CKOCTH Y B IPOCTPAHCTBE, C UX MPOCTSHIINMHU KOH(PUTYPALTUSIMHU,
ydarcs U300pakaTh MX Ha HEJIIMHOBAHHOW M KJeT4YaToOW Oymare,
paccMaTpuBaroOT UX IIpocTeimune cBoiicTBa. B miponecce n3ydeHus
HaFJ’IﬂI[HOﬁ T€OMETPpHUU 3HAHUA, IMOJIYUYCHHDBIC O6y‘IaIOH_[I/IMI/ICH B Ha-
HaTbHOM MIKOJIE, CHCTEMATU3UPYIOTCSI U PACIIUPSIFOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM M/1AHE

CormacHo yuyeOHOMY IJIaHY B 5—6 Kjaccax HU3y4aeTcss MHTEeTpH-
pOBaHHBIN TpeaMeT «MaTemMaTrukKa», KOTOPbIA BKIItoUaeT apudme-
TUYECKUN Marepuall 1 HarJiIsAHYIO TCOMETPHUTIO, a TAKKEC IMPOICIACB-
THUYCCKHUEC CBCIACHUA U3 anre6pLI, DJIEMCHTHI JIOTUKHW M Ha4YaJia OIIu-
caTeJbHOU CTATHCTHUKH.

VueOHbIN MiIaH HAa U3y4YeHHE MAaTeMaTUKH B 5—6 kiaccax OTBO-
JIUT He MeHee 5 y4eOHBIX YacOB B HEJEJII0 B TEUSHUE KaKJOro rojia
00yueHus, Bcero He meHee 340 y4ueOHbIX 4acoB.

COAEP*XAHME YYEBHOIO KYPCA (O NrOAM OBYYEHUA)

5 knacc

HamypaavHble vucaa u HYyab

HarypansHoe uucno. Psag Hatypansnbix uncen. Yucno 0. Mszo-
OpakeHHe HaTypaJbHBIX YMCE]I TOYKAaMH Ha KOOPJAMHATHOMN (YHCIIO-
BOH) MIPAMOW.

TTo3unmonHast cucremMa cUuCiIeHUsA. PuMckas HyMmepamus Kak
IIpUMEp HENO3WIMOHHOHN cucTembl cuucieHus. [ecstnunasi cucre-
Ma CUHCJICHUSI.

CpaBHEHHE HAaTypaJIbHBIX YHCEJI, CDABHCHUE HATYyPAJIbLHBIX YHCEI
¢ uyném. CriocoObl cpaBHeHUs1. OKpyTJI€eHUE HATypalbHBIX YHCEII.
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Cino)xeHue HaTypaJibHBIX YHCEJ; CBOWCTBO HYJISI IIPU CJIOKCHUU.
Brrauranue kak JeicTBHE, OOpaTHOE CIOXEHUIO. YMHOXKESHHE Ha-
TypaJIbHbIX YMCEJI; CBOMCTBA HYJS U €IUMHULIBI NPU YMHO>KEHHUHU.
JleneHue kak JelcTBUe, oOpaTHOEC YMHOXKCEHUIO. KOMITOHEHTHI Acii-
CTBHUi, CBsA3b MEXIy HUMH. [IpoBepka pesyibpTraTta apudMeTHdec-
Koro nedctBus. IlepemecTuTenbHOE M COYETATEIbHOE CBOMCTBaA
(3aKOHBI) CIIOKCHUSI U YMHOXCHUS, PaCHpEICIUTECIbHOC CBOWCTBO
(3aKOH) YMHOKCHHUSI.

Hcnonp30BaHue OyKB JUIsI OOO3HAYCHUsI HEU3BECTHOTO KOMIIO-
HEHTAa U 3aITMCH CBOWCTB apu(PMETHISCKUX JICHCTBUN.

Jenutenu u KpaTHbIE YUCIIa, pa3jIoKeHHue Ha MHOXuTenu. [Ipo-
CThI€ M cOCcTaBHbIe uncaa. [Ipusnaku neaumocTu Ha 2, 5, 10, 3, 9.
Jlenenue ¢ ocTtaTKkoOM.

CreneHb ¢ HAaTypajbHBIM [OKa3aTejeM. 3aluch 4Yucila B BUIE
CYMMBI pa3psiIHbIX claraeMbIX.

HucnoBoe BbIpakeHUe. Bpluncienne 3HaU€HUNU YUCIJIOBBIX BbI-
paXeHui; HOpsAIOK BBIMIOJHEHUs JelcTBUl. Mcnonb30BaHue Npu
BBIYUCIICHUSAX ITI€PEMECTUTEIIBHOTO M COYETATEeJILbHOTO CBOMCTB
(3aKOHOB) CIIOKEHUSI U YMHOXXCHHS, PACTIPEICIUTECIBHOTO CBOMCTBA
YMHO>XXEHMUSI.

/Ipoou

IIpencraBienue o IpodOM Kak CrocoOe 3almcu 4YacTH BEJIHWYHUHBI.
OO6bIkHOBeHHBIE ApoOu. [IpaBunbHbIe U HenpaBUIbHBIE Apobu. Cme-
mraHHasi ApoOb; NpeAcTaBJICHUE CMENIaHHOW ApoOu B BHUJE Hempa-
BIJIBHOM ApOOHW M BBIACIICHUE I1€JI0M YacTH YHCIIa U3 HEeINPaBUIbHOM
npoou. M3obpaxeHnue npoOeil ToOYKaMu Ha YUCIOBOH mpsimoir. Oc-
HOBHOE CcBOHMCTBO npodu. Cokpamienne npoodeii. [IpuBenenne npodu
K HOBOMY 3HaMmeHatento. CpaBHeHHe JpoOeii.

Cro)XeHHue ¥ BBIUMTaHHUE Ipo0eil. YMHOKEHHUE U JieJIeHrne Ipooeid;
B3aMMHO-0OpaTHBIE Ipoon. HaxoXIeHne 9acTH [ejioro M I1eJoro mo
€ro YacTH.

Jlecstuanast 3anuch apooeii. [IpencraBieHne IecATUIHONW ApooH
B BHJE OOBIKHOBEHHOH. M300pa’keHnEe NECSITUYHBIX IpOOei TouKa-
MU Ha 4YUCJIOBOH mpsiMoil. CpaBHEHHE NECSTHYHBIX JIPOOEH.

Apudmerndeckue IeUCTBUS C ASCITUHUYHBIMU J1poosimu. OKpyriie-
HUE AECSITUYHBIX IpOOeid.

Pewenue mexcmossix 3adau

Penrenre TeKCTOBBIX 3aj71ad apuPpMeTHIESCKUM criocooom. Penre-
HHUE JIOTHYECKHUX 3aj1a4. Perienue 3a1a4 nepedopoM BCeX BO3ZMOXK-
HBIX BapuaHTOB. Vcnoysib30BaHUE OPU PEIICHUH 3ajiad TaOJIUIl U
CXEeM.

18 Pabouas nporpamma



Peuienue 3aga4, cojieprkaiinx 3aBUCUMOCTH, CBSI3bIBAIOIIIUE BE-
JIUYIUHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE; IeHa, KOJIMISCTBO, CTOM -
MoOCTh. EAMHUTIBI H3MEpPEHUs: MacChl, 00bEMa, IEHBI; PACCTOSTHUS,
BpEMEHH, CKOpPOCTH. CBSI3b MEXKAY €AUHHUIIAMU U3MEPEHUS KaXKIOu
BCIHUYHHBI.

Pemrenne oCHOBHBIX 3a/1ad Ha ApPOOH.

IlpencraBieHue HJaHHBIX B BUJIC TAOJHUIl, CTOJIOYATHIX JUATPAMM.

Hazasaonasn ceomempust

Harnsigaele nipeacraBiieHUst O (Urypax Ha IUIOCKOCTH: TOYKA,
npsimMasi, OTPe30K, JIyd, yTroJl, JJoOMaHas, MHOTOYTOJIbHUK, OKPYX-
HOCTb, Kpyr. Yroiu. Ilpsimoii, ocTpselii, Tynoii u pa3BEpHYTHIN
YTJIBL.

Jnuna orpeska, METpUUYECKHUE €AUHULBI JJIMUHBL. J{i1nHa noma-
HOM, NEpUMETP MHOIOYrojbHUKA. M3MepeHue u noCTpoeHUe yrjioB
C NOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaele npencrasiaeHusi o ¢purypax Ha MIJIOCKOCTH: MHOTIO-
YTOJIBHUK; ONPSIMOYTOJbHHUK, KBagpaT; TPEYrOJIbHUK, O PABEHCTBE
¢uryp.

N306paxxenne puryp, B TOM 9HCJIe Ha KiieTdaToi Oymare. Ilo-
CTpoeHHEe KOH(pHUTypalui u3 yacTtei npsiMmoii, OKpy>KHOCTH Ha He-
JIMHOBAHHOU W KJIeT4aTol Oymare. Mcronp30BaHME CBOWCTB CTOPOH
U YIJIOB OPSIMOYTOJBbHHKA, KBaJpaTa.

IImomane NpAMOYTOJIBHHKA U MHOTOYTOJBHUKOB, COCTaBJIICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4uciie GUryp, M300pakEHHBIX Ha
KJIeTdaTol Oymare. EQWHHUITBEI U3MEpEHUS TITOMIA .

Harnsinable ipencTaBieHus] O IPOCTPAHCTBEHHBIX (UTYypax: Mpsi-
MOYTOJBHBIN Napajuielienumnesn, KyO, MHOTorpaHHUKH. M3o00paxke-
HUE NPOCTEHUIINX MHOTOTpaHHUKOB. Pa3BEpTkM Kyba W mapasiene-
nuniena. Co3ganue mMojeineid MHOTOTPAaHHUKOB (M3 Oymaru, mMpoBO-
JIOKH, TUIACTUIIMHA U JIp.).

OO0BEM NPAMOYTOJILHOTO Tapajuienenunena, kKyoa. Equaunes n3-
MepeHus: o0bEMa.

6 knacc

HamypaabHble uucaa

Apudpmernyeckue IAeHCTBHSA C MHOTO3HAYHBIMH HAaTypPaJIbHBIMH
yycjgamMu. YuUcCII0BbIE BBIPAXKEHUsI, NOPSNOK IAEHCTBUH, MCIIOIb30-
BaHUE CKOOOK. lcmosib30BaHME MPU BBIYUCICHUSX NEPEMECTUTEND-
HOI'O M COYETATEJIbHOIO CBOWCTB CIIOKEHUS U YMHOXKEHHs, pacrpe-
JIEIUTENIBHOTO CBOIicTBAa yMHOKeHHs. OKpyTJIEHHE HaTypaJlbHBIX
4ucell.

MATEMATUKA. 5—9 knacchl 19



Jlequrenu u KpaTHBIC YUCa; HAUMOOIBIIUN OOIIUI NCIUTEIb U
HauMeHbIllee obIiee KpaTHoe. JIeTuMOCTh CYMMBI U TIPOU3BEICHUS.
JlemeHne ¢ OCTaTKOM.

/Ipoou

OOBIKHOBCHHAsI APOOb, OCHOBHOE CBOWCTBO IPOOH, COKpAIICHUC
npob6eii. CpaBHeHHE U ynopsigounBaHue apobeii. Pemenue 3anau Ha
HaxO’KJSHUE YaCTH OT LIEJIOr0 M LIEeJI0ro Mo ero yactu. JpooHoe unc-
JIO KaK pe3yybTaT nelieHus. llpencraBieHMe NEecATUIHON IpodH B
BHUJIe OOBIKHOBEHHOU JApPOOHM M BO3MOKHOCTBH IPEICTABICHUS OOBIK-
HOBEHHOU JpoOU B BUJE ASCATUYHOU. JlecsiTHuHbIe ApOOH U METpH-
qeckasi cucTeMa Mep. ApudMeTHdecKue NSeHCTBUS U YHUCIIOBBIC BHI-
paxKeHusd C O6])IKHOBCHHI>IMI/I n NEeCATUYHBbIMU I[pO6$[MI/I.

OtHomeHue. /lereHne B JaHHOM OTHOIIIEHUH. Mactmrtal, mpormop-
nust. IlpumMeHeHne nponopuui Npu pelIeHun 3a1ay.

IToustue IpoLecHTa. Brrauciaenue npoucHTa OT BCJIIMYMUHBI U BC-
JUYHUHBI TI0 €& IIPOLICHTY. B])Ipa)KeHI/Ie IPOLCHTOB ACCATUYHBIMU
napoOsimu. PereHne 3aad Ha TIPOIICHTHI. BBIpa)keHHE OTHOIICHUS
BCIIMYHH B IMPOIICHTAX.

IToaodxcumenvHble U OMPUUAMEAbHBLE HUCAA

ITonoxurenpHble U OTpULIATEIbHBIE Ynciia. L{enble uncia. Monynb
4qucila, TeoOMeTpHUYecKass HHTepOpeTanuss Moayas gucna. M3o6pa-
’)KeHHME YHCceJl HaA KOOPAUHATHOU NTpsiMO. UNCIIOBBIE TPOMEXKYTKH.

CpaBHeHue uncen. ApupmMeTHudecKrue JSUCTBUS C MOJIOKUTEIb-
HBIMU U OTPHUIIATEIBHBIMH YHCIIaMHU.

ITpssMmoyronpHasi cucreMa KOOpAWHAT Ha miockoctu. Koopanna-
THI TOUKH Ha IJIOCKOCTH, abcumcca n opanHarta. [locTpoenne Touek
U GUryp Ha KOOPJMHATHOM MIOCKOCTH.

BykeeHHble 8blpadxceHus

IIpumenenne OyKB 11 3aITHCH MaTeMaTHYECKUX BBIPAKCHUN U
npennoxennii. CBoiicTBa apudmeTndecknx necTBuil. BykBeHHBIE
BBIP@XXEHHUSI U YHCJIOBBIE IMOJCTAaHOBKH. ByKBEHHBIE paBeHCTBa, Ha-
X0JIEHHE HEU3BECTHOTO KOMIOHEHTa. DopMyIsl; GOopMyIabl HEepHu-
MEeTpa U IUIOUIaAU MPSIMOYTOJIbHUKA, KBajgpaTa, oobréma napasuie-
jenuriena u Kyoa.

Pewenue mexcmossix 3adau

Pemenne TekCcTOBBIX 3a/1a4 apuPMETHIESCKUM criocooom. Pemnre-
HHE JIOTHYECKHX 3a/1a4. Penrenue 3ama4 rmepedbopoM BCeX BO3ZMOXK-
HBIX BapUaHTOB.

Pemenue 3anau, cogep kaliux 3aBUCUMOCTH, CBSI3bIBAIOIINX Be-
JIUYHUHBI: CKOPOCTbH, BPEMSsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOU-
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MOCTB; IIPOU3BOJIUTCIIBHOCTh, BpeMsi, 00bEM padoThl. EnuHUIBI U3-
MEPCHHUSI: MacChbl, CTOUMOCTH; PACCTOSHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXK/IAY SAUHUILIAMH U3MEPSHHs KaXKI0H BEIIUYUHBI.
Pemienue 3ama4, CBSI3aHHBIX C OTHOIICHHUEM, MPOMOPIHMOHAIBLHO-
CTBIO BCJIMYHH, MPOICHTAMHU; PCIICHUE OCHOBHBIX 3ajJad Ha Apoou
U TIPOILICHTEHI.
O1eHKa u OPUKUIIKA, OKpYTJICHUEC pe3ynbTara.
CocrasiieHre OyKBEHHBIX BBIPQOKCHHUN MO YCIIOBUIO 3324 H.
IIpencraBnenne JaHHBIX C MIOMOIIBIO TabauIl U nuarpamMm. CToo-
YaTple QUarpaMMbl: YTE€HHE U MOCTpoeHHe. UTeHue KPYroBBIX JHa-
rpaMm.

HazasaodHnasn zeomempus

Harnsmapie mpencraBieHuss o GuUrypax Ha INIOCKOCTH: TOYKA,
npsimMasi, OTPE30K, JIyd, YTOJI, JIOMaHas, MHOTOYTOJIbHUK, YEeThIPEX-
YTrOJIBHUK, TPEYTOJIBHUK, OKPYXKHOCTb, KPYT.

Bzaumnuoe PacrioJIOKCHUEC ABYX TMPAMBIX Ha IIJIOCKOCTH, ITapaji-
JIenbHBIC TIPSAMBIC, TICPIICHAUKYJISIpHBIC IpsiMbIe. MI3MepeHue pac-
CTOSTHUU: MEXIy ABYMS TOYKaMH, OT TOYKH IO OPSIMOM; IIHHA
MaplipyTa Ha KBaJpaTHOM CETKeE.

HM3MmepeHne 1 mMOCTPOCHUE YIJIOB C MOMOIIBIO TpaHCIIOpTHpa. Bu-
bl TPEYTrOJbHUKOB: OCTPOYIOJIbHBIN, NPSIMOYIOJIbHBIM, TYHOYTOJIb-
HBII; paBHOOCIPCHHBIN, pPaBHOCTOPOHHUUI. YeThIpEXYTONbHUK,
OpUMEpPbl YETBIPEXYTrOJabHUKOB. IIpssMOyrojgsHUK, KBaJapar: HC-
MOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, nuaroHaineii. Mzoopaxenue
TeOMETPHUYECKUX (PUTYp Ha HEIIMHOBAHHOU OyMare ¢ MCHOJIF30BaHU -
eM MUPKYJsi, JUHEWKW, YroJdbHUKaA, TpaHcmopTtupa. [locTpoeHus Ha
KJIeTYaToOU Oymare.

ITepumerp mHOTOyTOJNIbLHUKA. [ToHsATHE TUTOIIAa U GUTYPBI; S -
HUIIBI U3MEpeHus! rurontaau. [IpuommkEéHHOe n3MepeHre IIoIan
¢uryp, B TOM uncie Ha kBagpaTHOU cerke. [IpubmmkénHoe nsme-
peHue NJIMHBI OKPY>KHOCTH, IUIOMIAAU Kpyra.

CI/IMMeTpI/Iﬂ: OeHTpajadbHasA, OC€Basd U 3C€pKaJIbHass CUMMETPHUU.
TTocTpoeHue CUMMETPHUYHBIX (QUTYD.

Harnsigaele mnpeiacTtaBieHHsT O TPOCTPAHCTBEHHBIX (UTypax:
napajuiejienumes, Kyo, npusmMa, nupamuja, KOHYC, HUIHHID, IIap
u cepa. M3o0pakeHrne mMpocTpaHCTBEHHBIX (uryp. [Ipumepsr pas-
BEPTOK MHOIOTPAaHHHUKOB, HUJIUHIApa U KoHyca. Co3naHue Mopelei
MMPOCTPAHCTBEHHBIX Guryp (m3 Oymarw, IPOBOJOKH, IIACTUINHA
u ap.).

TTousitue o6 bEMa; eTUHUIIBI U3MEepeHUsI 00bEMa. OOBEM TIPsIMO-
YTOJIBHOTO MapaJiesienuiieia, Kyoa.
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NNAHUPYEMbIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA PABOYEMN
MPOIrPAMMBI KYPCA (MO Nro4AM ObYYEHWA)

OcBoeHmMe yueOHOTO Kypca «MaTtemaTuka» B 5—6 Kkiraccax OCHOB-
HOH IIKOJIBI TOJDKHO OOECIeYnBaTh JOCTH)KCHHUE CIICAYIOIIUX Ipes -
METHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB!

5 knacc

Yucaa u sbruucaeHus

1. IloHnMaTh W MPaBUIBHO YNOTPEOJSITH TEPMHUHBI, CBSA3aHHBIC C
HaTypajJbHBIMU YHCIIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU
IPOOSIMH.

2.  CpaBHHUBaTh W YHOpPSJAOYMBATHh  HATypajbHBIC  YHCIHA,
CpaBHHMBaTh B IIPOCTEHINX CIIydasix OOBIKHOBEHHBIE JpoOH,
JIECSITUYHBIC IPOOH.

3. COOTHOCHTh TOYKY Ha KOOPIAHHATHOHW (YHUCIIOBOI) IIPSIMOU C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh HaTypalbHbIC
YHucJia TOYKaMHd Ha KOOPJAMHATHOM (YHUCIIOBOI) MPSIMOIL.

4. BemmonHsaTh apudmeTHdecKue ASHCTBUS C HATypajlbHBIMU YHCJIA-
MH, C OOBIKHOBEHHBIMH JAPOOSIMH B IPOCTEHIINX CITydasiX.

5. BBITTOTHSTE IPOBEPKY, NIPUKUAKY PE3yJIbTaTa BHIUHCICHUIA.

6. OKpyTrJIATh HaTypajJbHBIC YHCIIA.

PeuweHue mexkcmoewix 3adau

1. Pemrath TEKCTOBBIC 3a7adu apu(PMETHICCKUM CIIOCOOOM W C MO-
MOIIBIO OPraHU30BAHHOIO KOHEYHOIr0 Iepedopa BCeX BO3ZMOKHBIX
BapHUaHTOB.

2. Pemarp 3ajadu, coJieprKaliye 3aBUCHMOCTH, CBSI3bIBAIOIIINE
BEJIMYUHBI. CKOPOCTH, BPEMsI, PAaCCTOSIHHEC; II€HA, KOJUYECTBO,
CTOUMOCTb.

3. Mcnosb30BaTh KpaTKUe 3alUCH, CXEMbI, TaOJHUIIbI, 0003HAYCHHUS
IIpU pPEIICHUU 3ajiad.

4. Tlosp30BaThCsi OCHOBHBIMH CAWMHHUIIAMH HW3MEPCHHS: IICHBI,
MAaccChl; PACCTOSIHUS, BPEMEHH, CKOpPOCTH, BBIpaXkaThb OJIHU
SAUHHUIILI BEJIM-YHUHBI Y€pPE3 APYyTHE.

5.13BNeKaTh, aHaIW3UPOBATH, OICHUBATh HWHOOpPMAIIMIO, TIpEI-
CTaBJICHHYIO B TaOJwWIle, Ha CTOJ0YATOW auarpamMme, WHTEPIpE-
TUPOBATh IMPEICTABIICHHBIC JTaHHBIC, UCIIOJIb30BATh JIaHHBIC IIPU
pelIeHUM 3anad.

Hazasaonasa ceomempus
1. Ilonp30BaTbhCsi TEOMETPUUYECKUMH MOHSITHSMU: TOYKA, MpsMasi,
OTPE30K, JIy4, Yroj, MHOTOYIOJIbHUK, OKPYXHOCTb, KPYT.
2. [TpuBoaUTH NIpUMEPHI OOBEKTOB OKPYIKAIOIIET0 MHUPa, UMEIOIIHUX
(bopmy m3ydeHHBIX TeOMEeTpUIESCKUX (GHUTYD.
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3. Mcnonp30BaTh TEPMHUHOJIOTHUIO, CBA3aHHYIO C yIJlaMH: BEpIIMHA
CTOpOHA; C MHOIOYIOJBbHHUKAaMHU: yroJj, BEpIIHHA, CTOpOHA, IHa-
TOHAJIb; C OKPYKHOCTBIO: paguyc, JUaMeTp, LEHTP.

4. M300pakaTh M3y4YEeHHBIC IeOMETpHYSCKHEe (HUTIYpHl Ha HEIHUHO-
BaHHOHW W KieT4yaToil GyMare C MOMOIIBIO LHUPKYJISI U JTUHCHKH.

5. HaxoauThe IJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPECHHEM C
IMOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KHU 3aTaHHOW JJIMHBI; CTPOUTH
OKPY>KHOCTBH 3aJJaHHOTO pajuyca.

6. Mcnonp30BaTh CBOWCTBAa CTOPOH M YTJIOB IPSIMOYTOJIBHUKA,
KBajpara JJIsi WX IIOCTPOCHHS, BBIYHUCICHHS IUIOIIAIU H
rnepumeTpa.

7. Brerunciste epuUMeTp u IUIOIIa b KBajpara,
NPSMOYTOJILHUKA, PUTYP, COCTABIICHHBIX U3 IIPSIMOYTOJILHUKOB,
B TOM uucJiie GUryp, n300pa>k€HHBIX Ha KJIeT4aToi Oymare.

8. [Toysb30BaThCSI OCHOBHBIMH METPHUYCCKHUMH CIUHULIAMH H3Mepe-
HUWs JJIMHBI, TUIOIIAaAW; BbIpaKaTb OJHU €CAMHHUIbI BEJIMYUHBI YC-
pe3 apyrue.

9. Pacmo3naBaTth napaurenenumen, Ky0, HCIIOIb30BaTh TSPMUHOJIO-
TUIO: BepUInHA, peOpo rpaHb, U3MEPCHUS; HAXOAUTh U3MEPCHUS
napajuiesenuiiesia, Kyoa.

10. Bpraucisats o0bEM KyOa, mapajuiejenuiiesia 1o 3alaHHBIM
U3MEPEHUSIM, IT0JIb30BaThCsI €AMHUIIAMH U3MEpeHUs 0ObEMa.
11. PemiaTth HeCJIOKHBIE 33Jla4M Ha U3MEPEHHUE I'eOMETPHUUECKHUX Be-

JJUYUH B INPAKTUYICCKHUX CHUTYyallHUAgX.

6 knacc

YJucaa u gbrucaeHusn

1. 3HATh M MMOHUMATh TEPMHUHBI, CBI3aHHBIC C PA3IIMYHBIMH BHIAMHU
4HuCceN U CITOCO0aMU UX 3aluCH, NEPEXOTUTh (€CIIU DTO BO3MOXKHO)
OT OJTHOH (POPMBI 3aNIUCH YHUCIIA K JIPYTOM.

2. CpaBHI/IBaTB 1 ynopsaaoduBaTh LECJIIBIC YHCIIA, OOBIKHOBEHHBIE U
JICCATUYHBIC IPOOU, CPAaBHUBATh YHCJIa OJHOTO U Pa3HBIX 3HAKOB.

3. BI)IHOIIHS[TB, coducerasds YCTHBICE HW TIMCBMCHHBIC l'IpI/IéMI)I,
apudMeTHYECKHE MOCHCTBHS C HATypaJdbHBIMH U  I[CIIBIMU
quciIaMH, OOBIKHOBEHHBIMHU UM  JICCATUYHBIMH  JIPOOSIMHU,
TIOJIOKUTECIBbHBIMHU U OTPUIIATCIBbHBIMH YUCIIaMHU.

4. BprauciasiTh 3HaA4YeHUS YHCIOBBIX BBIpa)KCHI/If/'I, BBIIIOJIHATH
OPUKUIKY € OIIEHKY pe3yJbTaTa BBIYHUCIICHUI; BBIIOJIHATH
npeoOpa3oBaHUsl YHCIOBBIX BBIPAXKCHHUI Ha OCHOBE CBOWCTB
apu(PMEeTHUICCKUX TCHUCTBUM.

5. COOTHOCUTHh TOYKY Ha KOOPAWHATHOU MPSIMOU C COOTBETCTBYIO-
UM € YHUCJIOM U M300pakaTh YHUCJIa TOYKAMH Ha KOOPIHHATHOMN
MPSIMOM, HAXOIUTh MOIYJIb YHCJA.
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1. COOTHOCUTH TOYKU B ONPSIMOYTOJIBHOM CHUCTEME KOOPJUHAT C KO-
opHATaMH 3TOW TOYKH.

2. OKpyYTJISITh LEJbIC YUCIa U ACCITHYHBIC APOOU, HAXOIUTH MHPH-
OJMKCHUS YUCECII.

YJucaoevle u OYyKB8eHHbBIE 8bIPAICEHUSN

3. [loHumaTes 1 ynorpeOisiTh TEPMHUHBI, CBA3aHHBIC C 3aIMCBHIO CTE-
IIEHW 4Yuclia, HaXOAWTh KBaJapaT M KyO duciia, BBIYUCIATH 3HaAUE-
HUSI YHCJIOBBIX BBIPAXXEHUHN, COJEPIKAIUX CTEIEHH.

4. Ilonp3oBaThCsA NpPU3HAKAMHM JIEJIUMOCTH, pPacKiIaiblBaTh HaTy-
pajbHBIE YHCJIa HAa MPOCThIE MHOXKUTEIH.

5. [lonp3oBaThbCs MacITabOM, COCTABIISITH IPOIMOPLIMN U OTHOIIICHUSI.

6. Vcrmosb30BaTh OYyKBBI Il 0003HAYCHUS YUCEIT TIPU 3alIUCH

MaTeMaTHYECKNX BBIPAXKECHUM, COCTABIISITE OyKBEHHBIEC BBIPAKCHUS

u (GOpMyJIbI, HAXOAUTH 3HAUYEHHUsI OYKBEHHBIX BBIPAKECHHH, OCYy-
IIECTBIISISI HEOOXOMMbIE MOJCTAHOBKU M IIPEOOpa3OBaHMUSI.

7. HaxoauTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

PeuweHue mexkcmossix 3adau

1. PemraTh MHOroImiaroBble TEKCTOBBIC 3ajadud apUuPMETHUYCCKUM
crioco6oM.

2. PemaTp 3a/1a4u, CBSI3aHHBIE C OTHOIIEHHUEM, MPOTOPIIMOHAIBHO-
CTBhIO BEJMYMH, NPOLEHTaAMHU; peulaTb TPU OCHOBHBIE 3ajJlaud Ha
IpOOU W TIPOIICHTHI.

3. Pemratp 3agaun, copepskamimue 3aBUCUMOCTH, CBSI3bIBAIOIIHE BE-
JIMYUHBL: CKOPOCTb, BPEMsI, pACCTOSIHUE, LI€HA, KOJIUYECTBO, CTO-
UMOCTb; MPOU3BOIUTEIBHOCTD, BpeMs, 00béMa pabOTHI, UCIIOb-
3ysi apudmMeTndeckue OEeHUCTBHS, OICHKY, NPHUKHUAKY; IOJIB30-
BaThCsl €JIMHUIIAMHU HU3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYHH.

4. CocTaBysATh OYKBEHHBIC BBIPAXKCHHS 110 YCJIIOBUIO 3aj(aYyH.

5. I3BnekaTs mH(pOpMAINIO, MPEeACTABICHHYIO B TaOJHUIaxX, HA JH-
HeWHOH, cTONIO0YaTOW WM KPYTOBOH AUarpamMmax, MHTEPHIPETHUPO -
BaTh MpeACTaBJIEHHbIC NJaHHBIC;, UCIIOJIH30BaTh JaHHBIC ITPH pelle-
HUM 3aj]ad.

6. IlpencraBiasiTh HHOOPMAIIHUIO C MOMOIIBIO TAOJHIl, JUHECHHON U
cToNI0YaTON IMarpamMm.

Hazasaodnasn zeomempus

1. [IppBOANTE IPUMEPHI OOBEKTOB OKPY KAIOIIETO MUPA, UMEIOIHX
(opMy H3yUYEHHBIX TE€OMETPUIECKUX TUIOCKUX W IMPOCTPAHCTBEH-
HBIX (pUryp, mpuUMepbl PaBHBIX U CHUMMETPUYHBIX (PUTYD.

2. MI300paxaTh C MOMONIBIO IUPKYJIS, JIUHEWKH, TpaHCIOPTHUpaA Ha
HCJIMHOBAHHOW M KJICTYATOW OyMare M3y4YCeHHBIC MIOCKHUE I'eoMe-
Tpudyeckue (Gpurypbl U KOHGUryparuu, CUMMETPUYHBIC (UTYPHIL.
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3. [Tosip30BaThCSI FEOMETPUYECKUMHU TTOHSATHSIMU: PaBEHCTBO QUryp,
CHMMETpPHS; UCNOJIb30BATh TEPMHUHOJIOTHIO, CBI3aHHYIO C CUMMe-
TPHUEN: OCh CUMMETPHUHU, LHEHTP CUMMETPHH.

4. HaxoauThe BEIWYHWHBI YIIIOB U3MEPEHHUEM C MMOMOIIBIO TPAHCIIOP-
THpa, CTPOUTH YIJbl 3aJaHHON BEJWYMUHBI, IOJb30BaThCI IIPU
pelLIeHnu 3aja4d rpajJlyCHOM Mepoil yrijoB; paclno3HaBaTh Ha 4dep-
TeXax OCTPbIH, NpsiIMOM, pa3BEPHYTHIA U TYINOH YIJIbI.

5. BeluucaaTe IJIMHY JIOMaHOM, NepUMETpP MHOTOYTOJIBHUKA, MOJIb-
30BaThCs €AMHUIIAMU U3MEPEHUS JUIMHBI, BbIpaXkaTh OJHU €/11-
HUILBI U3MEPEHUs JUIUHBI YepPE3 NpPyTHE.

6. HaxoauTs, ncnosnp3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSIHUSI:
MEXXJy ABYMsI TOUKaMH, OT TOYKH IO MPsAMOI, NIWHY IMYyTH Ha
KBaJpaTHOMN CETKe.

7. Beruucnsatse mIomaab ¢uryp, COCTaBIE€HHBIX us3
OpsIMOYTOJIBHUKOB, HUCIIOJIB30BaTh pa3oueHue Ha
OpsIMOYTOJIbHUKH, Ha paBHbIe (GUIYypbl, JOCTpauBaHUE 0
OpsIMOYTOJIbHHUKA; IIOJIB30BAaTHCSI OCHOBHBIMHM  €JIWHHUIIAMH
HU3MCPCHUs ILIOINAaAU; BbIpaKaTb OAHU CAWHUIBI MU3MCPCHHA
MJIOLIAAN Yepe3 ApyTHe.

8. Pacrio3HaBare Ha MOJEIISIX M M300paKECHUSIX HNUPAMHIY, KOHYC,
OUJIWHIP, WCIIOJNB30BaTh TEPMHUHOJOTHIO:  BEpIIMHA, pedpo,
rpaHb, OCHOBaHUE, pa3BEPTKaA.

9. NM300pakaTh Ha KJIETYATONW Oymare MpPsSMOYTOJIbLHBIN Iapasie-
Jenunen.

10. Beraucisitb 00bEM NpsIMOYTOJIBHOIO TTapajuiesernuresa, Kyoa,
IIOJIBb30BaTHCsI OCHOBHBIMU CIMHHUIIaAMHU U3MEPCHUA O6’béMa; BbI-
pakaTh OJTHM €IUHHUIBI U3MEpeHUsi 00bEMa uepes JIpyTrHe.

11. PemiaTth HECIIOKHBIC 3aau Ha HaAXOXKIACHUEC TCOMETPHUUYCCKUX
BEJIMYUH B MPAKTUYECKUX CHUTyaLUAX.
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TEMATUYECKOE NJAHUPOBAHME YYEBHOIO KYPCA (MO NOAAM OBYYEHMA)
5 knacc (He meHee 170 )

HaTypaJbHBIX YUCEIL.

Apudmetudeckue AESHCTBUS C

HaTypaJlbHBIMHU YHUCIIAMU.
Caoii- cTBa HYJIs npu
CIIO)KEHUM W yYMHOXXCHHH,
cBoiicTBa €JIMHULIBI npu
YMHOXEHHH. INepemecTn-
TEJIbHOE U COYETATEJIbHOE
CBOii- CTBa  CJOXEHHS U
YMHOESHUS,

pacnpenenauTeIbHOe CBOMCTBO
YMHOXCHUSI.

Jlenutenu wW KpaTHBIE dYHCIA,
pa3- JIO)KeHHE dYucia  Ha
MHO>KHUTEJTU. Henenue c
OCTaTKOM. ITpocteie "
cocTaBHbIE 4YHCHa. lIpu3HAKU
ne-numoctu Ha 2, 5, 10, 3, 9.

OpsMOii, HAXOAUTb KOOPIU-HATHI TOYKH.
HccnepoBatrhb CBOWMCTBA  HATYpPaIbHOTO
psima, wucen O mw 1 mWOpH  CIOXKEHHU WU
YMHOXCHUH.

Hcnosb3oBaTh NnpaBuJIo OKPYTJICHUS
HaTypaJIbHBIX YH- CEJI.

BbIno/IHATL apudMeTHYECKHE JeHCTBUS C
HAaTypalbHbI- MH YHCJIAMH, BBbIYUCIATH
3HAUYCHHUsI YHCIIOBBIX BBIpaXKe- HUH €O
CcKOOKaMH U 0e3 CKOOOK.

3anuchiBaTh NPOU3BE/ICHUE B BHJEC CTCIICHHU,
4YUTaTh CTEIICHHU, HCNO0JIb30BaTh
TEPMHUHOJIOTUIO (OCHOBaHHE, ITOKa3aTellb),
BBIYMC/ISATh 3HAaYE€HUS CTCICHEH.
BbINO/JIHATH NPUKUAKY U OLLEHKY
3HAYCHUMN 9UCIIOBBIX BBIpaYKEHUIM,
npejJsjiaraTb U NpUMEeHATb NPUEMBI NPO-
BEPKM BBIUUCIICHUI.

HasBaHue OCHOBHBIE BHJBI JeATE/JbHOCTH 00Yy4alOIIUXCA PJIEKTPOHHBIE (HHM(PPOBHI
pasaesa OCHOBHOe coAep:KaHue o0pasoBaTejbHbIE pecyp
(Tems)

Kypca (umucao

4acoB)

HaTtypaabHbI HecsaTtuuHasl cuctema cuuciie- quTars, 3aNHMCbIBaTh, CpaBHUBaThb
e yucia. HUSI. Psn HaTypaJbHbIX HaTypaJbHbIC yucia; — nOpejJsaraThb "
JelcTBUsAC yuces. HarypanpHbelii  psan. 06CyKAaTh  CHOCOGBI  yIOPSIOYHUBAHUS
HaTypaJibHbI Yucno 0. HarypanbsHble uucia 4uCel.

MHU4YHC/IaMH Ha KOOp- AWHATHOM HPsIMOM. H306pakaTh KOOPJIMHATHYIO NpSIMY10,
(43 4) CpaBHeHwue, OKpyTJICHUE oTMedaTh yuciia TOYKaMU Ha KOOPAUHATHON




CremneHb ¢ HaTypaJIbHBIM TTOKa-
3aTeJIeM.

Hcnosb3oBaTh npu BbIYHC/IEHUAX
TIePEMECTUTENBHOE U COYEeTaTeIIbHOE CBOMCTBA
CIIOXKEHUS u YMHOKEHHUS, pac-
npeaeanuTesIbHOe CBOMICTBO YMHOXCHUS;
dopmysMpoBaTh M NPUMEHATH NpaBHJA
npeoOpa3oBaHUsl YHCIIOBBIX BBI- PAKCHHI Ha
OCHOBE CBOHCTB apHU(METHUYECCKHUX JIECHCTBHA.
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YHuciaoBble  BbIPpAXXEHUSI;
nopsi- JTOK JSHCTBUMA.

Pemenue TEKCTOBBIX
3a1a4 Ha BCE
apudmerndeckue

ﬂeﬁCTBHSI, Ha IBHXXCHHUC U
ITOKYIIKH

HccsepoBaTh 4MCIOBBIE 3aKOHOMEPHOCTH,
BbIABUIraTb U OGOCHOBBIBAaTb TIHIOTE3BI,
dopmympoBaTk 06061LIeHHA U BBIBOJABI II0
pe3ynbpTaTaM IMPOBEAEHHOTO HCCIICIOBAHUS.
dopmysIMpoBaTh oOnpeje/IeHUs JeInuTens
U KpaTHOTO, Ha3blBaTh JEIUTEIN U KpaTHBIC
4rcia; pacno3HaBaTh MPOCThIE U COCTABHBIE
gncna; ¢GpopMyIMpoBaTHL U INpHUMe- HATh
npu3HaKu nennmoctu Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM pa3JI0KECHHUST YHCIIA
Ha MIPOCTBhIE MHOXKUTEIN; HAXOAUTh OCTaTKH
OT JIeJICHHsI M HEIIOJHOE YacTHOEe.
PacnosHaBaTh WUCTHHHBIE U  JIOXXHBIS
BBICKA3bIBaHUsI O HATypPaJIbHBIX YHCIIAX,
NPUBOJAUTE NPUMEPHI U KOHTP- IPUMEDPBHIL,
CTPOUTH BbICKa3bIBAHUSA U OTPHUIIAHUS BBI-
CKa3bIBAaHUH O CBOMCTBaX HaTypaJbHBIX
qHCell.

KoHcTpyupoBaTth MaTeMaTH4YecKue
NpejJ0KeHHUsA C T0- MOIIBIO CBSI30K «U»,
«UIM», «ECHH..., TO...».

PemiaThb TexcToBBIE 3a7aUM apU(PMETHISCKUM
crioco6oMm, MCHOJIb30BaTh 3aBHMCUMOCTH
MEXIy BeIWYMHAMH (CKO- pPOCTh, Bpems,
paccTosiHME; 1IeHa, KOJIUIEeCTBO, CTOUMOCTE 1
Ip.): aHaJIU3MpPOBaTh U OCMbIC/IUBATh
TEKCT 3a7a4u, NepepopMyIUpPOBaTh yCIOBHE,
M3BJIEKATDh HEOOXO0IUMBbIC JIaHHBIC,
yCTaHaB/JIMBAaTh 3aBHCUMOCTH MEXTy
BeIMYMHA- MH, CTPOMTB  JIOTHYECKYIO
LIETIOYKY PACCYKICHUM.

MoaesMpoBaTh XOJ peLIeHHUs 3aJadu C
MOMOIIBIO PU- CyHKa, CXEMBbI, TaOIUIBI.
IlpuBoAUTL, pa3éupaTb, OLEHUBATh




pa3nauuHbIe pele- HUs, 3alllMCU  pEeLISHUN
TCKCTOBBIX 3aJaa4.

KpuTnyecku oOIleHMBaTh  IIOJy4YCHHBIN
pe3ynbpTaT, OCy- LKEeCTBJIATB CAaMOKOHTPOIb,
HIPOBEPsiss OTBET Ha COOTBET- CTBUC YCJIIOBUIO,
HaXO0AUTb OIINOKU.

PemaTsb 3a71a4um ¢ moMomipio Irepedopa Beex
BO3MOJHBIXBApHUaHTOB.

3HaKOMUTbCA C HCTOpMEeH  pa3BUTHSA
apudMETHKH
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BH/bI JeATeJbHOCTH
0Gy4YaroIuxcsa

PJIEeKTPOHHBbIE (LU(PPOBHI
oOpa3zoBaTelbHBIE pecyp:

HarnsaHas reo-
MeTpus. JInuHuu
Ha MVIOCKOCTH
(12 yv)

Touka, mpsimasi, OTPE30K, JIy4.
Jlomanasi. M3mepeHue IJIUHBI
OTpe3Ka, METPUUECKUE €IUHUILIBL
n3MepeHust IIuHbl. OKPY>KHOCTH
U KPYT.

IIpakTnueckas pabora «Iloctpo-
€HUE y30pa U3 OKPY>KHOCTEW».

VYroa. IIpsimoii, ocTpbIi, TyIOMU
u pa3BEpHYTHIN yrabl. M3mepe-
HUE YTIJIOB.

IMpakTuueckass padora «IlocTpo-
€HHE YTJIOB)

Pacno3sHaBaThb Ha yepTekax,
pUCyHKax, ONMCBIBATb, HC- IIOJIb3Yys
TEPMHUHOJIOTHIO, W H3006pa)kaThb cC
MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB!:
TOYKY, MPSAMYIO, OTPE3OK, JIyd, YTOI,
JIOMaHY0, OKPY>XHOCTb.
PacnosHaBaTh, NIPUBOAUThL NpPUMeEPhI
00BEKTOB peangb- HOTO MHpPa, WMEIOIINX
¢dopmy  m3ydeHHelx  ¢uryp, oue-
HUBaTh UX JIMHEHHBIC pa3Mephl.
Hcnos1b30BaTh JIUHEHKY U
TPaHCIIOPTHP KaK MHCTPYMEH-THI JIIst
IIOCTPOCHUS U U3MEPEHUS: U3MePATh
JUTUHY OT-PE3Ka, BEIMIUHY yTJIa;
CTPOMTD OTPE30K 3aTaHHOH JUTUHEI,
YTOJI, 3aJaHHON BEJTMUUHBI;
OTKJIAABIBATH IIUPKYJIEM PaB-HbIE
OTPE3KH, CTPOUTD OKPYKHOCTh
3amaHHoro paanyca.Mso6pakatb
KOH(UTYpAIUH TeOMETPUISCKUuX (puryp
H30TPE3KOB, OKPYKHOCTEH, MX dHacTei
Ha HEJIWHOBAHHOIH KJIeTUaTOH Oymare;
npejJjaraTh, ONUCHIBAaTh U 0GCYXK-
AaTh CIIOCOGBI, A/ITOPUTMbI
ITOCTPOEHHUSI.

PacnozHaBaTh H HM300pa>kaTh Ha

HEJIMHOBAaHHOW M KIIET- 4aToW Oymare




psAMOM, OCTpPBIH, TyIIOH, pa3BEPHYTHIN
YIJIBI; CPABHUBATh YIJIBL
BeryuciasaTe JJAUHBI OTPE3KOB,
JIOMaHBIX.

IlloHMMaTe W HCNOJIB30BaTh MHpHU
pelleHMH 3a4a4 3aBU- CHUMOCTH
MEXTY eIMHHIIaMHU METPHUIECKOH
CHUCTEMBI ~ Mep; 3HAKOMHTbCA C
HEMETPUYECKUMH  CHCTEMaMH  Mep;
BbIpaXkaTh JIHHY B  Pa3IHYHBIX
enuHULax wusMepeHus. MccaepzoBaTb
¢urypel u KOH(HUrypamuu, HCIOIb3Ys
U(POBBIE PECYPCHI
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OGBIKHOBEHHBIE
Apoou
(48 4)

JpoOs. IlpaBunbHBIE U Hempa-
BIJIbHBIE 1poOu. OCHOBHOE CBOM-
cTBO Apodu. CpaBHeHUE ApOOEH.

CrnoXkeHHe U BBIYMTAHHE OOBIK-
HOBCHHBIX JIpoOeil. CMmemaHHas
apoOb. YMHOXXEHHE U JIeJICHUEe
OOBIKHOBEHHBIX ApOOeii; B3anM-
HO-0OpaTHBIC IPOOH.

Pemenne TEKCTOBBIX 3agad, CO-
nepxamux Apoou. OCHOBHBIC 3a-
Ja4u Ha OpoOu.

IIpnmenenne OyKB OIS 3allUCH
MaTeMaTUYECKUX BBIPAKCHUH U
NpeUI0KEeHUH

MoaenupoBaTbk B  rpadudecKoii,
npeaMeTHO  (Qopme, C TOMOIIBIO
KOMIIbIOTEpAa TOHSATHUSI U CBOMCTBA,
CBsI3aH-HBIC C OOBIKHOBCHHOU JIPOOBIO.
YuTaThk M 3anMCcbiBaTh, CPaBHUBATh
OOBIKHOBEHHBIE JpobW, MpejJaararhb,
0GOCHOBBIBATb M O0GCYXKAATh CHOCO-
OBl YIOPSIIOYUBAHUS IPOOCH.
HN306pakaTh OOBIKHOBEHHBIC IpOOH
TOYKaMHM Ha KOOP- JUHATHOM IIPSIMOIL;
MCII0JIb30BaTh KOOPJAWHATHYIO IIpsi-
MYIO JUIsI CpaBHEHUsS OpoOeii.
dopmyupoBaTh, 3alMCbIBaThb C
NMOMOIIBI0 GYKB OCHOB- HOE CBOICTBO
OOBIKHOBEHHOU ApoOH; HMCMOJIb30BATh
oc- HOBHOE CBOWCTBO JpodW i
COKpaIlleHHs1 JIpoOeil W Tpu- BeaeHus
poOM K HOBOMY 3HaMEHATEIIIO.
I[IpeacTaB/IATh CMENIaHHYIO APOOH B
BHUJE HEMpPaBWIb- HOW W BBIACIATH
LIEJIyI0 YacTh YHCJIa U3 HETPaBUILHOM
Ipoou.
BbINOJIHATD apudpmMeTHIECKHE
JAercTBug c OOLIKHOBEH- HBIMH
nIpo0siMmyu;  NPUMEHATb  CBOMCTBa
apu(pMETHIESCKIX IEeCcTBUNA TUIS
panMoHANIN3aNN BEIYUCICHUH.
BbINOJ/JIHATh NPUKUAKY M OLEHKY
pe3ynbpTaTa BBIUMCIIE- HUH; NMpejJsaraTbh
U NPUMEHATb NPUEMBI NIPOBEPKHU BBI-
YHUCIICHUM.

I[IpoBOoAUTL MCC/IeJOBAaHUA CBOICTB
npobeil, omnmpasick Ha  YHUCIIOBEIC




OKCIIEPUMECHTHI (B TOM YHUCJIIC C
HOMOIIBIO KOMIIBIOTEPA).
Pacno3HaBaTh HCTHUHHBIE U JIOKHBIE
BBICKA3bIBaHUSI O ApOOSX, NPUBOAUTH
npuMepbl W KOHTPIPUMEPHI, CTPO-
UTb BBICKAa3bIBAaHUA U OTPULIAHUA
BBICKa3bIBaHUN.

Pewmiathb TEKCTOBBIC 3a/1a4H,
cogeprkalyue IpoOHBIE MaH- HBIE, H
3a/lauy¥ Ha HAXO0XJCHHE YacCTHU LIEJIOrO
M IIEJIOTO TI0 €r0 YacTH; BBISIBJSITb UX
CXOACTBA U pa3/IM4YUA.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHbIE BH/bI JeATEJIbHOCTH
06y4yaruxca

PJIEeKTPOHHBbIE (LU(PPOBHI
oOpa3zoBaTelbHBIE pecyp:

MoaesmmpoBaTh X0/l pelI€HUs 3aJa4U
C IIOMOIIBIKO PpH- CYHKa, CXEMBbI,
TaOJIHIIBI.

IIpuBOAUTH, pa36UpaThb, OLEHUBATDH

pasnuuHBIC  pemie-  HUs, 3anncu
pemeHn TEeKCTOBBIX 3aJad.

Kputnuecku OLleHUBaTh
MOJTyYSHHBIA pe3yJbTar, ocy-

MIECTBISATH CAMOKOHTPOJIb, MPOBEPSIst
OTBET Ha COOTBET- CTBHC YCJOBHIO,
HaAXOJAUTh OIINOKH.

3HAKOMUTBCA C HUCTOPUEHN pa3BUTHSA
apuMETUKH




HarnaaHas
reoMeTpus.
MHOroyroJibHUKu
(10 4)

MHoroyronbHUKkHd.  UeTbIpEx-
YIOJbHHUK, NpsIMOYTOJIBHUK,
KBajpar.

ITpaktrueckas padora «Iloctpo-
€HHUE NPSIMOYTOJIbHUKA C 3aJaH-
HbBIMU CTOPOHAaMU Ha HEJIUHO-
BaHHOU Oymare».

TpeyroapHuk.

IImomanes u nepumerp OpsiMO-
YTrOJIbHUKA W MHOTOYTOJBHUKOB,
COCTaBJICHHBIX U3 MPSIMOYIOJIb-

HUKOB, €IUHHUIBI HW3MEPEHUS
momaau. Ilepumerp MHOTO-
YTOJIBHUKA

OnuCeIBaTH, HCIOJIb3YS
TEPMHHOJIOTHIO, n3o6pakaTh c
HNOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB
" OT PyKH, MOJIe- JIUpOBaTh U3 Oymaru
MHOT'OYT'OJIBHUKH.

IIpyBOAUTL HNpHUMepbl  OO0BEKTOB
pealpHOTrO MEpa, UMEIO- UX (Gopmy
MHOT'OYT'OJIBHUKA, IIPpsAMOYIOJIbBHHUKA,
KBa- Jpara, TpEyrojbHHUKa, OLeHMBATh
UX JIMHEHWHbIE pa3Mepbl. BBIYUCIATD:
IIEpUMETP TpEyroJbHUKA,
IpsAMOYTOJbHHU- Ka, MHOTI'OYT'OJIbHHUKA;

mwiomank  OpPsIMOYTOJIbHUKA,  KBa-
apara.

HN3o06paxkarhb OCTpPOYTOJIbHBIC,
NpsAMOYTOJbHBIE M TYIO- YIOJIbHBIE
TPEYTOTbHUKU.

CtpouTthb Ha HEJIMHOBAHHOW u
KJeTyaTo Oymare KBa- JpaT |
NPSAMOYTOJIBHUK c 3aJaHHBIMU
JJIMHAMU CTOPOH. HUcciaepoBathb

CBOMICTBa TNPSIMOYTOJBHHKA, KBaapaTa
my- TEM DKCIIEpUMEHTa, HaOJIIOIeHUsI,
U3MEpEeHUs, MOJEeIu- poBaHus;
CpaBHHBAThH CBOICTBa KBaapaTra o
MPsIMO-YTOJIbHUKA.
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KoHcTpyupoBaTh

MaTeMaTU4YecKue

NnpeAJIoKeHUsl C I0- MOIIbBIO
CBSI30K «HEKOTOPBIN»,
«ITFOOOM. Pacno3HaBaThb
HNUCTUHHBIC n JIOKHBIC
BBICKA3bIBAHUSI (0]
MHOT'OYTI'OJIbHU- Kax,
NPpUBOAUTL NpPUMEPHLI U
KOHTPHPUMEDPHIL.

HcciepoBaTh 3aBHCHUMOCTDb
IUIOIAM KBaapara OT JIA- HEI
€ro CTOPOHBI.

Hcnosib30BaTh cBOMcTBa
KBaZ[paTHOfI CETKU IJIs IMOCTPO-
eHuss ¢uryp; pas3oéuBaTh
IIPSAMOYTOJBHUK Ha KBaJApaThl,
TPECYTrOJbHUKHU, COCTABJIATH
¢urypsr u3 KBaIpaToB H

IPSIMOYTOIBEHUKOB u
HaXOJIHUTh ux TUIOTIATb,
pa3buBaTthb urypst Ha
IPSIMOYTOJIBHUKH u

KBagpaTbl W HaAXOOUTh WX
TJTOIATb.

BripaxaThb BEJIMYMHY
TJI0IA N B Pa3INYHBIX
eMHUIIAX HU3MEPEHUS

METPUYECKOH CHCTEMBI Mep,
NOHMMATh U MC- I10JIb30BaTh
3aBHUCHUMOCTH MEXy
METPUUYECKUMHU €IH- HULAMHU
U3MEPEHUsI TIJIOLIAJIH.




3HAKOMHUTBCA C NpHUMepaMHu
NpyMMeHeHUs  IUIoMagu |
IepuUMeTpa B  IPAKTUYCCKHUX
cutyauusx. Pemare 3aza- 4yu
Hnus3 peanLHoﬁ JKHU3HH,
npejaJjaraTh U 0G6GCyXAaThb
pa3- JIM4YHBIE CIOCOGBI
peluieHus 3aaad

JecaTuyHblie
Apoou
(38 4)

Jecsituanast  3amuch  OpoOei.
CpaBHEHHE JECSITHIHBIX TpoOeii.

JleficTBUsI ¢ AECSATUUYHBIMU JPO-
Ossmu. OKpyTJICHHE IOECSITHIHBIX
npooeit.

PelieHre TEKCTOBBIX 3aja4, CO-
nepxamux apoou. OCHOBHBIE 3a-
nagu Ha apodu

IIpeacTaBaATb IECATUYHYIO
IpoOb B BHJE OOBIKHOBCH- HOM,
YUTAaTh M  3alMChIBaATh,
CpaBHUBAaTh JIeCSITHYHBIC
npoowu, npejJjararhb,
0GOCHOBBIBATb M 06CYXJaTh
CNoco- GbI  YIOPSIOYUBAHUS
JIECSITUYIHBIX TPOOEH.
HN306paxkaTh eCATUYHBIE
OpoOM TOYKaMU Ha KOOpAHU-
HATHOMN IIPsIMOM.

BbIABIATH CXO/CTBa )2




pasinyus MpaBUII
apudmeTnye- CKUX ASUCTBUH C
HAaTypaJdbHBIMH YHCJIAMH U
JIeCSITUY-  HBIMH  JPOOsIMH,
OOBSICHSITH HX.
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ITpoodoaicerue
HasBanue RJIeKTPOHHBIE (LU(POBbIE
paspena (TeMsI) OCHOBHOE cojeprKaHue OCHOBHBIE BH/bI AEATEIbHOCTH (00pa3oBaTe/IbHBIE PecypCE
Kypca (4Hc/io 4acoB) 00yJaIUXCs
BbINOJIHATH apupMeTHIEeCKUe

JIEHCTBUSI C JECATHIHBI- MU APOOSMH;
BBINOJIHATL NPUKUAKY U OLeHKY
pe3yib-TaTa BBIYUCICHUH.
IIpuMeHATHL cBOMcCTBa
apupMEeTHICCKUX JeUCTBUM s
pauuoHaIM3alUy BBIYUCICHUM.
I[IpyuMeHATE NpPaBUJIO OKPYIJI€HMU
necATHYHBIX  apobeil. I[IpoBoAUTH
MCC/IeJOBAHUS CBOMCTB JICCATHYHBIX
npo- Oeif, omMpasick Ha YHUCIOBBIC
OKCIIEPUMEHTBl (B TOM 4MHClIEe C
IIOMOIIBI0 KOMIIBIOTEPA), BbIABUTATh

TUInoTe3bl nu HpI/IBO,HI/ITL ux
000CHOBAHUSI.

Pacnmo3HaBaThb HUCTHHHBIC u
JIOJKHBIC BBICKA3bIBAHUS O Z[pOGSIX,
NPUBOJUTH npumMepsbI u
KOHTPIPUMEPHI, cTpo- UThb

BbICKa3bIBaHUA U OTpHUIIAHHSI
BBICKa3bIBaHUIA.

Pemathb TEKCTOBBIC 3ajJa4u,
cozepsKalue JapoOHbIC IaH- HbIC, U
Ha HaXOXXJICHHE 4YacTH IIeJ0ro |
[EJIOTO MO €T0 YaCTH; BBIABJISATD UX
CXOJCTBA U pa3/In4yus.
MopgesmMmpoBaTh  XOJ  pCLICHUA
3aJa4yd  C IOMOIIBIO pPHU- CYHKa,




CXEMBI, TaOIUIIBI. I[IpuBOoAUTS,
pa3éuparh, one- HHUBaTh
pa3uYHbIe peureHus, 3anucu
peIIeHN TEeKCTO-BBIX 3a7ad.
OnepupoBaTh APOOHBIMU YHCIIAMHU B
peanIbHBIX )KHU3HEH- HBIX CUTYaIHsIX.
KpuTtHnuecku OolleHUBaTh
IOy YCHHBIH pe3ynbTar, ocy-
LIECTBISATh CAMOKOHTPOJIb, IIPOBEPSIs
OTBET Ha COOTBET- CTBHE YCIOBHIO,
HaXOJWUTH OIIMOKU.

3HAKOMUTBCA C MCTOpUEN pa3BUTHS
apupMETUKHA
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Harnsanas
reoMeTpus.
Tesia u purypsl
B IPOCTPaHCTBe
(94

Mmuororpanauku. M3o0pakeHue
MHOTIOTpaHHUKOB. Mojenu mnpo-
CTPAHCTBEHHBIX TE.

IIpsiMmoyrosibHBIN Napanjienenu-
nen, ky6. Pa3BépTku kyOa u na-
payuienenuieaa.

ITpakthueckast pabora «Pa3z-
BEpPTKaA KyOa».

O06BéM Kyba, HOPSIMOYTOJIBHOTO
rapa’suiesIeune1a

Pacno3HaBaTh Ha YepTexkKax,
pHCYHKaX, B OKpy»<al- LIeM MHupe
MIPSIMOYTOJILHBII apaieenuIeI,
Ky0, MHOTOIpaHHUKH, ONMCBIBATh,
MCNOJIb3yd  TEPMHUHOJIO-  THIO,
OLleHMBATb JIMHEHHbIE pa3MeEphI.
[IpyBOAMTE HNpHMEpPbI OO0BEKTOB
peanbHOro MHUpa, UMe- omuX GopmMy
MHOT'OTPAaHHUKA,  MPSIMOYTOJBHOTO
napaj- JieJeTuIieia, Kyoa.
H306paxxkaThb Kky0 Ha KJICTYATOU

Oymare.
HUccneaoBaTthb CBOMCTBa Kyo0a,
IPsIMOYI'OJIBHOI'O ITapaj- JeJIeIunIienaa,
MHOTOTPpaHHUKOB, UCIIOJIB3Y
MOJICIHN.
PacnosHaBath H  HM306paxkaThb

pa3BEPTKHU KyOa M mapai- JieJenuena.
MoaenupoBaThb KyO "
rnapasuiesenunes u3 Oymaru U npodnx
MaTepHaaoB, 06 bACHATH CIOCO6 MO-
JICTTUPOBAHMS.

HaxoauTb usMepeHUs, BBIYMCIATH
IUIOMIAb TIOBEPXHO- CTH; 00BEM KyOa,
MPSIMOYTOJIBHOTO  MapajulesieuIe/a;
HMCCJ/IeA0BATh 3aBUCUMOCTb 00béMa
Kyba OoT JiuHBI  ero  peOpa,
BbIABUIraTb M  OGOCHOBBIBAaThb
runoTesy.

Ha61104aTh U NPOBOAUTbL AaHAIOTUU
MEXy TOHSATHIMH IUIOIAIN U 00bEMa,
IepUMeTpa M IUIOLIAA TOBEPXHOCTH.
PacnosnaBaThb UCTUHHBIE u
JIOXKHBIC BBICKA3bIBAHUS o




MHOT'OI'paHHUKAaXx, nNpuBOAUTD
OpUMepbl W  KOHTPOPHUME-  PHI,
CTPOUTH BbICKa3bIBaHUA u
OTpUllaHUs BbICKa3bIBa- HUN.

PemaThb 3aja4M 13 peanbHON XU3HU

IloBTOpEeHHE
M 000611, eHHue
(10 4)

IToBTOpEeHHEe OCHOBHBIX MOHATUN
U METOJO0B Kypca 5 kiacca, 0000-
I[CHUE 3HAHUK

BbI4MC/IATE 3HA4YCHUS] BBIPAXKCHUM,
CcoJIepKallluX HaTy- pajdbHBbIE 4YUCIA,
06blKHOBeHHbIe 15 JACCATHUYHbBIC
po0HU, BBINOJHATE MNpeoOpa3zoBaHUs
YHCEe]T.

BbiGupaTh CHOCOG  CcpaBHEHUs
qHCell, BBIUYHCICHUY, HNPHUMEHATh
CBOMCTBA apu(pMETHICCKUX AeHCTBUI
JUISL palliOHAaJIN3aIUU BBIYUCIECHUH.
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IIpodoaiceHue

BBINOJHSAEMBIX IEMCTBUM U CAMONPOBEPKY
pe3yabTaTa BBIYHUCIICHUM.

Pemiate 3aja4M u3 peajbHOU >KU3HHU,
NPUMEHATh Mare- MaTu4yecKue
3HAHUA Ul peIleHus 3aaad U3 APYyrux
Y4eOHBIX MPEIMETOB.

PemaTh 3aja4yu pasHBIMH CHOCOGAMH,
CpaBHUBATh CIOCOGBI pELICHUS 3a/ayu,
BbIGHIPATh pallMOHAJIBHBIN CIIOCO6

HasBanue piiekTpoHHBbIE (LU(pOB
paspena (TeMsI) OCHOBHOE cojeprKaHue OCHOBHbIE BH/JBI JeSITEJTbHOCTH o0pasoBaTeJibHbIE pecy
Kypca (4Hc/io 4acoB) 00yJaIUXCs
OcCyniecTBJISITh CaMOKOHTPOJIb

6 knacc (He meHee 170 4)

HasBanue
paszesa (TeMbl)

OcHOBHOe coAepKaHUe

OCHOBHBIE BUABI AeSATEIBHOCTH

BJeKTpoHHBbIe (1udpoB
o0pa3oBaTesIbHbIE Pecy

MoJb30BaHUE CKOOOK. OKpyriie-
HHUEC HATypaJIbHBIX YHCEII.

Jlenutenu w KpaTHBIE 4YHCIIA;
HauOONbINNUNA 00U NENUTENL U
HaWMCHBIIIee 00IIIee KpaTHOE.

Kypca (4Hc/I0 4acoB) 06yJaroIuXcs

Hatypa/ibHble AprudmeTHyeckue JeHCTBUS C BbINOJIHATH apupmMeTHUeCcKHe

4ucsa MHOT'O3HAYHBIMU  HATypPaJbHbBI- AelcTBUsA c MHOr03Hau- HBIMHU

(30 4) MU 4uciaMu. YuCIOBbIE BbIpa- HATypaJIbHBIMM  YHUCJIaMH, HaXOJAUTb
JKeHUsI, MOPSJI0K JAeHCTBUM, HC- 3HAQUYE€HUS YHCIIOBBIX BBIPAXEHUH CO

CKOOKaMu u 0e3 CKOOOK; BbI- YHCJIATH
3HA4YeHUA BBIPAKCHUN, COICpKAIIUX
cTereHU. BBINOJIHATG NPUKUAKY U
OLLeHKY 3HAaUC€HUI YMCIIOBBIX BBIPAXKEHUII,
NPUMEHSATh NpUEMBI npoBepKU
pesyJibrara. Hcnosib3oBaTh npu
BBIYMCJIEHUAX  [EPEMECTUTEIHHOE "




COoYeTaTeIbHOE CBOMCTBA CIHOXKCHUS U
YMHOXCHHUS, pac- MpeneauTeIbHOE
CBOHCTBO  yYMHOXKEHHUS  OTHOCHTEIIBHO
CIIO)KEHHUsI, CBOHCTBa apU(PMETHUCCKHUX
IEeUCTBUM.
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PasnoxxeHue unciaa Ha OPOCThIEC
MHOXHUTENU. JlenuMOoCTh CyMMBI
U npousBeneHusl. Jlenenue ¢ oc-
TaTKOM.

PemeHnne TeKCTOBBIX 3aaa4

HccnepoBathb YHCJIOBBIC
3aKOHOMEPHOCTH, MPOBOJAUTH YHCIOBBIC
9KCIIEPUMEHTHI, BbIJIBUTaTh "
060CHOBBIBATBI'UIIOTE3bI.
PdopmMy/IMpOBaAThH omnpeaesieHUus
JICIIUTEIISI W KPaTHOTO, HAWOOJBIIETO
o0IIero JCIUTeII YW  HaWUMEHBIICTO
olmiero  KpaTHOTO, MIPOCTOTO u
COCTaBHOTO YHCEJI; HCIOJIb30BaTh JTH
OOHSTHUS MPU PEUICHUU 3aJ1ad.
[IpuMeHATH AJTOPUTMBI BBIUHUCICHUS
HaAuOOIbIIEr0  OOILEro  JCIUTEIsI U
HAaWMCHBIIICTO OOIIEro KPaTHOTO JBYX
qucesl, aJITOPUTM PA3I0KEHHUS ducIa Ha
OpPOCThIE MHOKUTEITH.

HUccnepoBaThb ycioBus ASIUMOCTH Ha 4 1
6. UcciiepoBaThb, 06CYKAATh,
¢opmysMpoBaTh U 060CHO-BbIBATH
BBIBOJ, O YETHOCTU CYMMBI,
MPOU3BENICHUSA: IBYXYETHBIX YHCEIN, NBYX
HEUETHBIX 4Yucie, YETHOrO U HEUYET-HOIo
quCell.

HUccneaoBaThb CBOMCTBA [ICIIMMOCTH
CYMMEBI U TIPOW3BE-JICHUS YUCEIT.
[IlpuBoAMTL HNpUMeEpbl  4uCel c
3a/laHHBIMM CBOICTBaMH, pacno3HaBaTh
BepHble M HeBEepHbIe YTBEPXKICHHUSI O
CBOMCTBaxX YHCEeII, onpoBeprarb
HEBEPHBIE YTBEPXKACHHUS C TMOMOIIBIO
KOHTPIIPHIMEPOB.

KoHcTpyupoBaTh MaTeMaTH4YeCKHe
NnpeaJIoKEeHUs C NO0-MOUIbIO CBA30K «H»,
«HIIN», «ECHH..., TO...».




Pewmiathb TEKCTOBBIC 3a/1a4H,
BKJIFOYAOIUE TOHATHS JIe- JIMMOCTH,
apu(MeTHIECKUM crocoGom,
HCMOJIb30BaTh nepedop BCEX
BO3MOKHBIX BApHAHTOB.
Moae/tMpoBaTh X0/ PEIICHUS 3aa4u C
MOMOIIBIO PU- CYHKA, CXEMbI, TaOJIUIIBI.
MpuBoAUTH, pa3éupaTh, OLEHHBATH
pasJinyHbIC pellie- HUsl, 3alHCH PEIICHUN
TEKCTOBBIX 3aj1ad4.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHbIE BH/bI JeATEJIbHOCTH
06y4yaruxca

PJIeKTPOHHBIE (LU(PPOB
o0pa3oBaTe/IbHbIE pecy

KpuTHyecKky OLeHMBATh MOIy4YCHHBII
pe3ynbTar, Haxo-  JUTh OIIHNOKH,
OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSISI
OTBET Ha COOTBETCTBHUE YCIOBHIO

HarnaaHas
reoMeTpus.
IIpsamMbIe Ha
MJIOCKOCTH
(7 4)

IlepnennukynsipHbIe  MpPSIMEIC.
ITapansenbHble OpsIMBIE.

PaccrossHue mexay AByMsl TOY-
KaMH, OT TOUKHU J10 NPSIMOM, In-
Ha IIyTH Ha KBaJpaTHOM CeTKe.

TTpumepsl NpsiIMBIX B NPOCTpaH-
CcTBE

Pacnio3HaBaTh Ha yepTexax, pUCyHKaxX
cllydyau B3aHM- HOI'O PAacCIIOJIOXKCHMUS
JBYX IPSIMBIX.

H306paxkaTh C NOMOINBI0 YePTEKHBIX
HMHCTPYMEHTOB Ha HEJIMHOBAaHHOU U
KJeT4aTol Oymare JBe HepeceKaroIIH-
€Cia psAMBIC, ABC napajuJiCJIbHbIC
IpsIMBbIE, CTPOUTH Tpsi- MYIO,
NEePHEeHANKYJISIPHYIO JaHHOM.
IpuBOAUTE NpHUMeEPHI NApAILICIBHOCTH
U NOEPHCHAUKY- JIIPHOCTU MPSAMBIX B
IIPOCTPAHCTBE.

Pacno3HnaBaThb B MHOI'OYTOJIbHHUKax
NEPNECHAUKYIJIAPHBIC u napajuiji€JIbHbIC
cTopoHbl. H306pakaTb MHOTOYTOJb-
HHUKH C napajjiejJbHbIMUA,
MEPINCHAUKYJIAPHBIMH CTOPO-HAMH.
HaxoauTh paccTosiHME MEXIy ABYMs
TOYKaAMH, OT TOY- KU JO TPSIMOH, JIUHY
IIyTHU Ha KBaIIpaTHOfI CCTKC, B TOM YHUCJIC
HCITIOJIb3YsT HU(DPOBBIE PECYpPChI




Jpo6u
(32 4)

OOBIKHOBEHHAst JpOOh, OCHOBHOEC
CBOWCTBO JpoOH, COKpaIieHue
npo6eii. CpaBHEHUE U YIOPSZIO-
9uBaHUE APOOCH.

JecsitmuHbIe IpOOU U MEeTpUYC-
cKasl CHCTeMa Mep.

CpaBHMBaATh U YNOPALOYUBATH 1polH,
BbIGHPATDh CNO- CO6 CpaBHEHHS JPOOCH.
IIpeacTaBAATL JACCSITUYHBIE IpOOH B
BHUAE OOBIKHOBEH- HBIX Jpobeit u
OOBIKHOBEHHBIC B BUC JIECATUYHBIX, MC-
n0JIb30BaTh 3KBUBaJIEHTHbIE
npejacTaBJeHUs IpOOHBIX YHCEI MPHU HX
CpaBHEHUH, NIPH BBIYUCIICHUSIX.




Apudmerudeckue ASKHCTBUS C
OOBIKHOBCHHBIMH M JCCSITHUYHBI-
MU IPOOSIMHU.

OtHoueHue. /leqeHue B JaHHOM
oTtHomieHnH. Macmrab, Tporop-
IS,

ITonsitTue mnpouenrta. Brruucne-
HHE TPOIEHTAa OT BEIWYHHBI H
BEJIMUMHBI 110 €€ IIPOLEHTY.

Penrenne TeKCTOBBIX 3aja4, CO-
AeprKaIux ApoOu U MPOIICHTHIL.

ITpakTuueckast padora «OTHO-
LIICHUE JUTHUHBI OKPYKHOCTH K €&
AUaMEeTpy»

Hcnosb30BaTh [OecATHYHBIE IpoOM TIpHU
npeodpa3OBaHUU BEJIWYUH B METPHUYECKOU
cUCTEeME Mep.

BeINOJIHATE apudMeTHyYecKHe JelCcTBUA

C OOBIKHOBEH- HBIMH U JAECATHUYHBIMU
IpOOsSMU.

BpluuC/IATE  3HAuYCHUsT  BBIPAXKCHUIA,
CoJIepIKaIIuX OOBIK-  HOBCHHBIC u
JIECSTUYHBIC IPpOOH, BBINOJHATH Mpeodpa-
30BaHusl  ApoOeii, BBIGUPATH CIOCOG,
NPUMEHATh CBOM-CTBA apu(pMeTHIECKUX
neUcTBUH At panuoHaInu3auu
BBIYUCIICHUH.

CocTaBJIATh OTHOLICHHS U MPOTIOPIIHH,
HaAX0AMTb OTHOLIC-HUEC BCJIIUYHUH, ICIIUTH
BCJIIMYHMHY B JAHHOM OTHOIICHHUA.
HaxoauTh 3KCnepyMMeHTaJ/IbHbIM NyTEéM
OTHOUIIEHUEUTMHBI OKPYKHOCTHU K €€
auamMeTpy.

HNHTepnpeTrupoBaTh macmrad KaK
OTHOIIICHHE BEJINYNH, HAXOAUThb MaciTad
Ij1aHa, KapTbl U BBIYHUCJIATH pPacCTO- sIHUS,
HCIIOJIB3Ysl MacITal.

OOGBSCHATD, 4TO TaKOE IIPOLIEHT,
ynoTpeOIsiTh 000OPOTHI PEYHU CO CJIOBOM
«IIpOLEHT». BbIpa)kaTh NOPOLEHTH B
Apo0six u 1poOu B MPOIIEHTaX, OTHOIIEHHE
ABYX BCJIIMYUHB IIPOILICHTAX.

BBIYMCAATH MPOIEHT OT YHCIA U YHUCIIO 10
ero mnpoueHty. OKpyrjasaTe npobu wu
IIpOLCHTbhI, HAXOAUTH HpI/I6JII/DKe- HUA
YHUCCII.

PemraTp 3asayM Ha 4YacTH, MPOLICHTHI,
IPONOPIMH, Ha HAXOXJACHHE  apoodu
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(TIporieHTa) OT BEJIMYUHBI U BEJINIH-HBI 10
e gpodu (IIporeHTy), ApodOH (IIpoIreHTA),
KOTO- PBIif COCTaBs€T OAHA BEIWYHMHA OT
JIpyrom. IIpuBOAUTS, pa36éupars,
OLLeHMBAaTh PAa3JINYHbIC PEIICHMUS, 3aITHCH
peIIeHni TeKCTOBBIX 3aaad.

H3BsekaTh MHPOpMALMIO U3 TAaOIUI U

arpamm, HWH- TEPIPETUPOBATH
TaOJIMYHBIC JAHHBIC, OMNPEHCISATh HaU-
OoJbIiiee 7§ HaWMEHbIIICE us3

IPEACTABJIICHHBIX OaHHBIX
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IIpodoaiceHue

Ha3BaHue PIEKTPOHHbIE (LM
pa3jena (TeMbl) OcHOBHOE cojepiKaHHe OcHOBHBIE BUABI AeATEJIbBHOCTH o0pa3oBaTejbHbIE
Kypca (4Hc/io 4acoB) 00yJaIUXCs
Harnaauasa OceBast cummerpus. LlenTpans- Pacno3HaBaThb Ha Jeprexax u
reoMeTpus. Hasi CHMMCTPUSI. n300pakeHHsIX, HM306pa- KaTb OT pPYKH,
CumMeTpus TocTpoenue CHMMETPHIHBIX CTPOMTB C IIOMOIIBIO HHCTPYMEHTOB ¢H-
(6 4) duryp rypy (OTpe3ok, JOMaHylO, TpPEyroJIbHUK,

IIpaktrnueckast padora «OceBas
CUMMETPHSI».

CI/IMMeTpI/IH B IIPOCTPAHCTBE

psAMOYTOJIb- HUK, OKpY’>KHOCTB),
CUMMETPUYHYIO JaHHOH OTHOCH- TEIbHO
OpsIMOM, TOUKH.

Haxoautb npuMephbl CHMMETPHUHN B
OKpyXarolem wmupe. MopaeaupoBaTb U3
Oymaru nBe durypsi, CHUMMETPHUYHBIE
OTHOCUTEIIBHO TIPsIMOH; KOHCTPYHPOBATh
reoMeTputie- CKHe KOH(QUTypaluu, UCIOIb3Ysl
CBOIICTBO CHUMMETpPHUH, B TOM 4YHCIE C
IIOMOIIBIO ITU(PPOBEIX PECYPCOB.
HUccnenoBaThb cBOiiCcTBA M3YUYEHHBIX (QUTYD,
CBsI3aHHBIE C  CHMMeETpHUEl, HCHOIb3ys
SKCIEPUMEHT, HaOII0ACHHUE, MOJICIMPOBaHHE.
OGOCHOBBIBATH, ONMPOBEPraTb C MOMONILIO
KOHTPIIPUME- POB yTBEPXKIACHHUSI O CHMMETPHU

uryp




Beipa:xeHus
¢ GyKBaMu
(6 1)

IIpumenenne OyKB Ul 3alWICH
MaTeMaTUYE€CKUX BBIPAXKCHUU U
npeanokeHnii. bykBeHHbIE BbI-
paXeHUsI U YHUCJIOBbIC IIOJICTA-
HOBKU.

BykBeHHble paBeHCTBa, HaXOX-
JIeHHE HEU3BECTHOI'O KOMITOHEHTA.
Dopmybl

Hcnosib30BaTh GYKBbI Uil 0003HAYCHUS
qHUCECII, npu 3aI1ucHu MATEMAaTHYCCKHUX

yTBep)K,HeHHﬁ, COCTaBJIISITH 6yKBeHHBIe
BBIpa*>X€HU 110 YCJIOBUIO 3ada4vU.
HccnepoBaTthb HECJIOKHBIC YHUCJIOBBIC

3aKOHOMEPHOCTH, MCIOJIB30BAaTh OYKBBI IS
HX 3aIHCH.

BBIYUCIATH YHCIIOBOE 3HAYCHUE
OYKBEHHOT'O BBIp@KE- HHS NPU 3aJaHHBIX
3HAYCHHUAX OYKB.

3anuceiBath GOpPMyJBI: nepUMETpa U
IUTOIaAN  TPsIMO-  YrOJBHUKA, KBaJaparTa;
JUIMHBI ~ OKPY’>KHOCTH,  IUIOIIAAW  Kpyra;
BBINOJIHATh  BBIYMCJIE€HUA 0 9TUM
dhopmyam.
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CocTaBiATh (GOpPMYJIbl, BbIpaXKAIOLINE
3aBUCUMOCTH MEXIy BEJIMYMHAMU:
CKOPOCTB, BpeMs, pacCTOsHHUE; Lie- Ha,
KOJIMYECTBO, CTOMMOCTB;
MPOU3BOJAUTEIIBHOCTh, Bpe- Ms, O00BEM
paGoThI; BBIMNOJHSATH BBIYMCICHHUS MO 3THUM
hopmyam.

Haxoautb HEHU3BECTHBIN
apuPpMETHIECKOTO ICHCTBHS

KOMITIOHCHT

Harnsgnas
reoMeTpusl.
durypsni

Ha MJIOCKOCTU
(14 4)

YeThIpEXYTroJIbHUK, ITPHUMEPHI
YeThIPEXYTOJIbHUKOB. IIpsimo-
YrOJIBHUK, KBaJpaT: CBOMCTBa
CTOPOH, YIJIOB, AMaroHa’je.

HUsmepenue yrios. Bupasl Tpe-
YTOJIbHUKOB.

ITepumerp  MHOrOyroJbHHKA.
ITnomane ¢urypsr. DopmyIisl
nepuMeTpa U IIJIOMAAH IIPSIMO-
yrossHUKa. [Tpuommkénnoe n3-
MepeHue romany Guryp.

IlpaxTtuaeckass pabora «llmo-
aJab Kpyra»

HN306pakaTh Ha HEJIMHOBAHHON u
KjeTtyaro Oymare ¢  HCIOJIb30BaHUEM
4epTEKHBIX UHCTPYMEHTOB 4eThIpEX-
YrOJJbHUKH C 3aJaHHBIMHU CBOMCTBaAMH: C
napajuleabHbl- MH, IEPIECHIUKYJIAPHBIMUA,
PaBHbBIMU CTOpPOHAaMM, IpPs-MbIMU yIJlaMU U
ap., paBHOOEIPEHHBIIT TPEeYTrOJNbHUK.
Ilpepgsiaratb M 06CYXKAATh CHOCOOGHI,
aJrOpPUTMBI 110- CTPOCHUS.

HccnepoBaTb, HUCHONB3Yys SKCIEPHUMEHT,
HaOJIIOJIeHHe, MOJeINpOBaHUEe, CBOMCTBa
OpsSMOYTOJIbHUKA, KBajpaTa, pa3OuBaTh Ha
TpeyroibHUKH. OGOCHOBBIBATh, ONPOBEP-
raThb C IIOMOIIIBIO KOHTpHOPpUMEPOB
YTBCPIKJACHHUS o npsi- MOYT'OJIbHUKE,
KBajpaTe, pacno3HaBaThb BeEpHbIE U He-
BEPHBIC YTBCPIKACHUA.

H3MepsaTb M CTPOUTH C  ITOMOLIBIO
TpaHcnopTupa yrjibl, B TOM 4YHCJIEC B
MHOTI'OYT'OJIbHUKE, CpaBHUBATb YIJIBL; pac-

IIO3HABaATh OCTpBbIC, HIpsAMBIC, TYIIBIC,
pa3BEpHYTHIC YTJIBL. Pacnosnasars,
M306paXkaTb  OCTPOYIOJIbHBIH, MPsIMO-

YIOJIBHBIN, TYHOYTOJIbHBIH, PAaBHOOEIPEHHBIH,




PaBHO-CTOPOHHUN TPEyrOJIbHUKH.
BBIUMCAATD TEpUMETP MHOIOYTOJIbHUKA,
IUTONIaJb MHO- TOYTOJIbHHUKA pa3OueHneM Ha
NpsIMOYT'OJILHUKHM, Ha paB- Hble (QUIYPHI,
HUCHOJIb30BaTh METPUYECKUE EIUHUIBI H3-
MEpEeHUs! JJIUHBI U TUIOIMAIH.




or

ewwedJlodu Benogeq

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU

PJIeKTPOHHBbIE (LU(PC
o0pazoBaTe/IbHbIE pec

Kypca (4Hc/io 4acoB) 00yJaIUXCs
Hcnosb30BaTh NpUGINKEHHOE
M3MepeHHe JUIMH M IUIo- 1IaJer Ha
KJIETYaTOM Oymare, npuOAmKEHHOE
u3Mepe- HHUE  JUIMHBI  OKPY>KHOCTH,

IUIOIIAIH KpyTa

IMooxkxuTEABLHBIE
U OTpULATebHbIE
qyuca

(40 4)

Ilenple uucna. Monayies uucia,
reoMeTpudecKasi HHTeprnpeTa-
nust MOTyJisl. HHUCIIOBBIE TIpOMe-
JKYTKH.

TTonoxxurenbHble U OTpHULIATEIIb-
Hble yncia. CpaBHEHHUE MOJI0XKHU-
TEJBHBIX U OTPHUIATEIILHBIX YH-
cen. ApudMeTHYeCKUe NCUCTBUS
C MOJIOKUTEJIIBHBIMH U OTpHIIA-
TEJLHBIMU YHUCIAMU.

Penrenne TeKCTOBBIX 3aaa4

IIpyUBOAUTL NMPHUMeEPHI HCIOJIb30BAHUS B
peanbﬂoﬁ JKHN3- HHU IIOJIOKHUTCIIBHBIX H
OTpHULIATCIBHBIX YUCECII.

HN3o06paxkarhb LeJsbie qHcIa,
TIOJIOKUTECJIBHBIC U OTPpULIA-TEIIBHBIC YUCIIa
TOYKaAaMHM Ha YHCJIOBOW IpsIMOI, MCIOJIb-

30BaTh YHCIIOBYIO IPSIMYIO TS
CpaBHEHUsI YHUCEII.

IIpuMeHATH npaBuja CpaBHEHWUsI,
ynopsifoyuBaTh  Iie-  Jible 4YHUCIIa;

HaxXOAUTh MOIYJIh YHCHA.
dopMy/IMpOBaTh NpPaBUJIA BBEIYUCICHUS
C MOJIOKHUTEJIb- HBIMU U OTpULATCJIbHBIMHA
yypciaMu, HAXOAUTb 3Hade- HUA
YUCJIOBBIX BBIPAXKCHUM, coeprKanmux
)leﬁCTBHﬂ (& IMOJIOKHUTCIIbHBIMH u
OTpHUUIATCJIbHBIMHU YHUCIaMHU.

IIpuMeHATb CBOMCTBA CIIOXCHHS |
YMHOXEHUSI JJIsI TpeoOpa3oBaHUus CyMM H
HPOMU3BENEHUN




IIpeacraBiieHue
JAAHHBIX
(64)

HpﬂMOyFOJ’ILHaﬂ cucrema Koop-
JHUHAT Ha IJIOCKOCTH. KOOp,Z[I/IHa-
Thl TOYKH Ha IIJIOCKOCTH, a6CLII/IC-
ca U opauHara.

Cron0uaTble W KpYyTroBBIE IHa-
TpaMMBI.

ITpaktrueckas padora «Iloctpo-
€HHEe auarpaMm».

OGBACHATL U WIIIOCTPHPOBATH NOHATHE
MPSIMOYTOJIb- HOM CHCTEMBI KOOPAWHAT Ha
IUIOCKOCTH, HCIIOJIB30BaTh
TEPMUHOJIOTHIO; CTPOUTH Ha
KOOPAWHATHOM  IUIOCKOCTH  TOYKH U
durypsl 10 3aJaHHBIM KOOpJWHATaM,
HaXO0AUTBKOOPAWHATHI TOYCK.

YuTaTthb cronbuaTteie u KpYTrOBBIE
IrarpaMMbl; MHTEpNpeTUpPOBaTh TaHHbBIC,
CTPOUTH CTOJIOUATHIC JUA-TPAMMEL.
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Pemenue TekCTOBBIX 3aj1a4, CO-
AepsKalluxX JTaHHBIC, MPEICTaB-
JICHHBIC B TalOJiMlIax U Ha JgUa-
rpaMmax

Ucnosbp30BaTh uHbopMaLuIo,
npeacTaBJICHHYIO B Ta- 6J'II/I]_IaX, Ha
AuarpaMmax st pelIeHuss TEKCTOBBIX
3aJa4 1 3aJ1a4 U3 peaHLHOﬁ KU3HHU

Harasagaast
reoMeTpusl.
durypsi

B IPOCTPAHCTBE
(9 4)

IIpsiMmoyrosbHBIN TNapanjienenu-
nen, Ky0, mpusMma, IHUpaMuia,
KOHYC, NUJIMHIP, miap u chepa.
HN306paxkeHre IIPOCTPAHCTBEH-
HBIX ¢(uryp. IIpumepsr pa3sép-
TOK MHOTOTPAHHWKOB, ITMJIMH-
Jpa u KOHyca.

IIpakTtnueckass pabora «Co3zna-
HUE MOJeJeld MNpOCTPaHCTBEH-
HBIX QUTYDP».

IMTonsitne 0O6BEMA; SAUHHUIIBI HU3-
MepeHust 00béma. O0BEM NpsiMo-
YTOJIBHOIO IapauleJIeIuIie/a,
KyOa, ¢popmMybl 00BbEMa

PacnosHaBaTh Ha 4epTeXkaxX, PHUCYHKaXx,
ONMCBIBAaTh MH- paMHUIy, HIpU3MY,
OUINHADP, KOHYC, IIap, H306pakaTh X
OT pyKH, MoOJe/JHpoBaThb u3 Oymarwu,
IUTACTHIINHA, IIPOBOJIOKH u Ip.
IIpyBOAUTEL NpPHUMeEPbl O0BEKTOB OKPY-
JKAlOIIETO MHpa, HUMEMHuX (GopMbI
Ha3BAaHHBIX TEI.

Hcnosib30BaTh TEepPMHHOJIOTHIO:
BepiInHa, pebpo, TpaHb, OCHOBaHHE,
BBICOTA, PAANyC W AUAMETpP, pa3BEpPTKa.

H3y4yaTh, HCHONB3ys  SKCIEPHMEHT,
HaOIIoICHHE, n3Me- peHue,
MO/JIETTUPOBAHHE, B TOM qucie

KOMITBIOTEPHOEC, U OMMHUCbIBATH CBOMCTBA
Ha3BaHHBIX TCJI, BBIABJIATH CX0/A-CTBa U

pasvyuAa:  MeXJay  IHUpaMuIon  u
NPU3MON; MEX- 1y HWIHHIPOM, KOHYCOM
U [IapOM.

Pacno3sHaBaTb pa3BEPTKHU
napa’suiesienuriesia, KyOa, MIPU3MBI,
MUPaMUIbL, KOHYcCa, LUJIMHAPA;

KOHCTPYMPO- BaThb JaHHBIC Tejla U3
pa3BEPTOK, coO3MaBaTh WX  MOJCIH.
Co3zaBaTh MOJeJIM IPOCTPAHCTBEHHBIX
¢puryp (u3 Oyma- TH, MPOBOJIOKH,
IUIaCTWJIMHA U JIp.)

Hi3MepATh Ha MOAesAX: JUIMHBL p&dep




MHOT'OI'DAaHHHMKOB, THaMETp IIapa.
BeIBOAUTH dopmyny 00BéMa
MIPSIMOYTOJIBHOTO TIapajuie- JISIHIIea.
Beruucasate no ¢gopmysamM: o00bEM
MPSIMOYTOJIBHOTO ~ Ta-  paJuleIenuIie 1a,
Ky0a; HMCIIOJIB30BaTh CIMHUIIBI H3MEpe-
HUsI 00BbEMA; BBIYMCJASATb OO0OBEMBI TEI,
COCTaBJICHHBIX u3 KyOOB,
rapajuieenuneos; pelmaTh 3aja4du C
peanbHBI- MM TaHHBIMH




w

ewwedJlodu Benogeq

IIpodosicerue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHbIE BH/bI JeATEJIbHOCTH
06y4yaruxca

PJICEKTPOHHBbIE (].ll/l(
06pa3OBaTeJILHLIe

IloBTOpPEHnue,

060061IEeHNE,
cucTeMaTUu3alus

(20 v)

TToBTOpCHHE OCHOBHBIX MOHSTHI
1 METOH0B KypcoB 5 u 6 kiraccos,
o6o0nIeHne U cucTeMaTH3aIUs

3HAHUK

BBIYMC/IATE 3HAYEHUsI BBIPAXKEHUI,

coaep Kallux HaTy-

paJIbHBIC, IedbIe, ITOJOKUTEIbHBIC U
oTpHLATEIILHBIC

qucia, OOBIKHOBEHHBIC U JECSTUYIHBIC
ApoOH, BBIMOJ-

HATH MPE0Opa30BaHMUsI YHCEI U BBIPAXKSHHUH.
BeIGMpaTh CHOCOG CpaBHEHHs HHCEl,
BBIYUCIICHUM,

NPUMEHATb CBOMCTBA apuPMETHUCCKUX
NEeUCTBUN I

panoHAIM3aIINA BEIYUCICHUH.

PemaTs 3aa4M U3 peajibHOMN )KU3HH,
NpUMEHATh MaTe-

MaTH4YecKHe 3HAHMA Uil pelleHMs 3a1ad M3
PYTHX

MIPEIMETOB.

PemiaThb 3a/ja4y pa3sHbIMH CIIOCO6AMH,
CpaBHHUBaTh, BhI-

GUpaTh CHOCOObI PEIICHUs 3aJaul.
OcymiecTBAATh CAMOKOHTPOJIb BBITIOTHIEMBIX
IEeUCTBUN

M CAaMOTIPOBEPKY pe3yJIbTaTa BEITUCICHUHN




NMPUMEPHAS PABO4YAA NMPOrPAMMA
YYEBHOIO KYPCA «AJITEBPA». 7-9 KJ1ACCbl

LEAN U3YHEHMA YHEBHOI O KYPCA

Anrebpa SABISCTCS OTHUM W3 OIMIOPHBIX KypPCOB OCHOBHOMW IIKOJIBI:
OHa Oo0ecIeynBaeT U3y4YEeHUE NPYTUX IUCIHUIIINH, KAaK €CTECTBEHHO -
Hay4YHOT'0, TAaK U TYMaHHTapHOI'O IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO
IS IPOJOJKEHUST 00pa3oBaHUsS M B MOBCEIHEBHOM XM3HU. Pa3zBu-
THE y OOy4YalOIIMXCsl HAyYHBIX IPEJCTABICHUNH O MPOUCXOXKICHUU
U CYLIHOCTH anreOpandeckux aOCcTpaKUui, CIoco0e OTpa)KeHHUs
MaTeMaTHYEeCKOH HayKO# SBIICHUI U MPOIECCOB B MpHUpOAe U od1mIe-
CTBE, POJM MaTeMaTHYECKOrO MOJIEJIMPOBAHHS B HAy4YHOM IO3Ha-
HUU U B MPAKTHKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPO-
BO33PCHHUSA M Ka4eCTB MBINIJICHUS, HECOOXOIUMBIX I alTallTallid B
COBpEMEHHOM HU(PPOBOM oOmiecTBe. M3ydeHne anreOphl eCTECTBEH -
HBIM 00pa3oM oOecrieyrnBaeT pa3BUTHE YMEHHUs HAaOII0AaTh, CPaBHU -
BaTh, HaXOJWUTHh 3aKOHOMEPHOCTH, TpeOyeT KPHUTHYHOCTH MHBIIILJIC-
HUsI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOH JCH-
CTBUS M BBIBOJBI, (popMynupoBaTh yTBepxkacHUs. OCBOeHUE Kypca
anreOpbl obecrneynBaeT Pa3BUTHE JIOTHUYECKOTO MBINIJIEHUsT oOyda-
FOIIUXCS: OHH HCIIONB3YIOT JASNyKTHBHBIC W HWHIYKTUBHBIC pac-
CyXJaeHHus, 0000IeHNe U KOHKPETH3aIlnIo, abcTparupoBaHue u aHa-
noruto. OOydeHue anreOpe mNpeamnoJaraeT 3HAYUTEIbHBIN O0BEM
CaMOCTOSITCIIFHOU ACSTCIIFHOCTA OOYYAIOIIUXCSI, TOATOMY CaMOCTO-
SITEJILHOE PEIIeHHE 3a/lad €CTECTBEHHBIM O00pa3oM SIBIISIETCSI peasiv-
3anueil AesITeJIbHOCTHOTO MPHUHIIUIIA O0YYeHUS.

B cTpykType nporpammbel yueOHOTO Kypca «Anredpa» OCHOBHOM
LIKOJIbI OCHOBHOE MECTO 3aHMMAIOT COACPIKaTeJIbHO-METOIUYECKUE
nuHun: «Yucna un BBIYUCIICHUA), «Anre6panqecrcne BBIPAXKCHUA»
«¥YpaBHeHUsT U HepaBeHCTBa»; «PyHkuum». Kaxpgas w3 3tux co-
JIepKATEIIbHO-METOJUYECKUX JIMHUH pPa3BHUBACTCS Ha IPOTSIKEHUU
TpEX JIET M3yYEHUsI Kypca, ECTECTBEHHBIM 00pa3oM IeperuieTasch u
BBaHMOHCﬁCTByﬂ C IpyTruMu €ro JIMHHUAMMH. B XO04€ N3YUYCHUA Kypca
00y4aromMMCsT TPUXOJAUTCS JIOTHYECKHU PacCy /aTh, UCIIOIb30BaTh
TEOPETHUKO-MHO>KECTBEHHBIN SI3BIK. B CBSI3U C 3THM I1eiecoo0pa3Ho
BKJIIFOUUTH B MNPOTrpaMMy HEKOTOPHLIC OCHOBBI JIOTUKH, IPOHHN3BIBA-
JOIIIME€ BCE OCHOBHBIE pa3jelibl MaTeMaTH4YeCKOro o0pa3oBaHUsl WU
CHOCOOCTBYIOIIME OBJIAJCHUIO OOYy4YalOIIMMUCSI OCHOB YHHUBEPCAIb-
HOTO MaTeMaTHYECKOro s3bIKa. TakuM oO6pa3zoM, MOKHO YTBEpXK-
J1aTh, YTO COJIEPXKATEIILHOW M CTPYKTYPHOH OCOOEHHOCTBHIO Kypca
«AnredGpay» sSBISIETCS €0 UHTETPUPOBAHHBIN XapaKTep.

MATEMATUKA. 5—9 knaccbl 43



CopeprkaHue TUHUU «HUcIa U BBIYUCIEHUS» CIIYy>KUT OCHOBOM
JUIsl majibHEHNIIEro N3y4eHusI MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO
y 0OydJaromuxcs JIOTUIECKOTO MBIIIIICHUS, (POPMUPOBAHUIO YMEHHUS
MOJIb30BATHCSI AITOPUTMaMH, a TAKKE NMPUOOPETESHUIO MpaKTHUYE-
CKHMX HaBBIKOB, HEOOXOAUMBIX JUISI IOBCETHEBHOHN KM3HHU. Pa3Butne
HOHSITUS O YHUCJI€ B OCHOBHOM IIIKOJIE CBSI3aHO C pallUOHANbHBIMH U
UppalMOHAIBHBIMU YHCJIaMHU, (POPMUPOBAHUEM HPEJICTABICHUN O
JAEeHCTBUTEIBHOM 4YHcie. 3aBepIIeHUuEe OCBOSHUS YUCIOBOM JIMHUU
OTHECCHO K CTapIIeMy 3BEeHYy O0IIero oOpa3oBaHUsI.

ConeprkaHue NByX alilreOpanydecKux JUHUN — «AnreOpandeckue
BBIPKCHUS» U «YpaBHEHHSI U HEPABEHCTBa» CIocoOCTBYeT (GOpMHU-
poOBaHHIO y OOydYarOIIMXCsl MAaTEMAaTHYECKOTO armapara, HeoOXxoau-
MOTO JUIsSl pEIICHUs 3aJad MaTeMaTHKH, CMEXHBIX IIPEJIMETOB M
MPaKTUKO-OPUCHTUPOBAHHBIX 3a7ad. B OCHOBHOW IIKOJiC¢ y4cOHBIH
MaTepHas rpyHnIupyeTcs BOKPYT pallMOHAIbHBIX BBIPAKEHUI. AJl-
reOpa AEMOHCTPHUPYET 3HAUCHNE MAaTEMaTHUKH KakK SI3bIKa JUIS I10-
CTPOCHHSI MaTeMaTHUYECKUX MOJEJCH, ONMUCaHus MPOIECCOB U sIBJIC-
HUH peanbHOTro Mupa. B 3amaum oOydeHust anreOpe BXOIIT TaK)Ke
JajbHENIIee pa3BUTHE aJTOPUTMHUYECKOrO MBINUICHHUS, HEOOXOIH -
MOTO, B YaCTHOCTH, JJIs OCBOCHUSI Kypca HHPOPMAaTHUKH, U OBJIaJie-
HHE HaBBIKAaMHU AEAYKTHUBHBIX paccykaeHuil. IIpeobpazoBanne cum-
BOJIBHBIX (pOpPM BHOCHT CBOM crneumUUYECKHN BKJIAJ B pa3BUTHE
BOOOpaXKEeHMsI, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxkanne (yHKIMOHAJIBHO-TpadUIECKON JIMHUYM HAlleJIeHO Ha
MOJIy4YeHHUE IIKOJbHUKAMH 3HAaHUM O (QYHKIUIX Kak BaKHeHIIen
MaTeMaTUYeCKOM MOJENH Ais ONMCAHUsS U HCCIENOBaHUS Pa3HO-
00pa3HBIX MPOIECCOB U SIBICHUN B pupoje u obmiectse. M3yuenue
S3TOr0 MaTepuaja CIOCOOCTBYET PAa3BUTHIO Y 00yUaIOMINXCS YMEHUS
HWCTIOJIF30BaTh pa3jIWYHBIC BBIpA3UTEIIBHBIE CPEJCTBa S3bIKa MaTe-
MaTHUKH — CJIOBECHBIE, CHMBOJIMYECKHE, TIpadHyecKue, BHOCHUT
BKJIaZ B (popMHpOBaHHUE IIPEACTABICHUN O POJIM MaTeMaTHKH B pa3-
BUTHH LIMBWJIN3AIIUA U KYJBTYPBHI.

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CorylacHO ydyeOHOMY IuIaHy B 7—9 kiaccax m3ydaercs y4ueOHBIH
Kypc «AireOpay», KOTOPBII BKIIOYAET CJIEeAYIOININe OCHOBHBIE pa3-
Jenbl coleprkaHus: «Uucima um BBIUHCICHHUS», «AnredOpandecKue
BBIPKCHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DYyHKIIHMI».

Y4eOHbIl TUIaH Ha uU3y4yeHHe anreOpnl B 7/—9 Kjaccax OTBOJMUT
He MeHee 3 ydeOHBIX 4acOB B HEJIEIIO B TEUCHHUE KaXKJIOTO roaa 00-
YYeHUs, BCETro 3a TpU roja odydeHuss — He MeHee 306 ydeOHBIX
4acoB.

44 Paboyas nporpamma



COZEPYAHME YYEBHOTO KYPCA (MO FOZIAM OBYYEHMS)
7 Knacc

YHucaa u ebrvucaeHun
PauuoHanbHble yncna

JpoOu 0OBIKHOBEHHBIE U JNECSTUYHBIC, TTIEPEX0] OT OJHONH (POpPMBI
3amrcu Apobeit Kk npyroii. [ToHsTHE pallMOHAIBHOTO YHCIIA, 3aIlHCh,
CpaBHEHHE, yIMOPSTOYMBAHNE PAIlMOHAJIBHBIX ducen. Apudmernde-
CKHe JeHCTBUSA C palMOHAJIbHBIMHM 4uciaaMu. PemreHue 3amau u3
pealbHOM MPaKTUKW HA YacTH, HA APOOH.

CrerneHb ¢ HaTypaJdbHBIM ITOKa3aTeJIeM: ONpeIeIeHNue, Ipeodpaso-
BaHUE BBIPAXKEHUI Ha OCHOBE OIIPEACIJICHHSI, 3aIIUCh OOJIBIINX YHUCEII.

ITpoueHTHI, 3aIUCh TPOLIEHTOB B BUIE APOOHU U ApOOH B BHAE IIPO-
HeHTOB. TpH OCHOBHBIE 3aJadyu HAa NPOLEHTHI, PEIICHUE 3a74ad U3
pealbHON NpPaKTHUKMU.

IIprnMeHeHne NPU3HAKOB JASINMOCTH, PA3JIO’KEHUE HAa MHOXXHUTE-
JI1 HaTypalbHBIX YHUCEIN.

PeanbHbIC 3aBUCHMOCTH, B TOM YHCJIE OpsiMasi 1 oOpaTHast IIpo-
HNOPLHUOHAIIBHOCTH.

AazeOpauueckue eblparxceHus

ITepemMeHHBIC, YUCIIOBOE 3HAUCHHUE BEIPAXKCHUS C TIEpeMeHHOM. [{o-

HyCTI/IMBIe 3HAUYCHUA nepeMeHme. Hpez[(:TaBneHHe 3aBUCUMOCTHU
MEXJy BeJIUYHMHAMHU B BUAC GOopMyJibl. Beraucienus no popmynam.

ITpeoOpa3oBaHue OYKBEHHBIX BEIPAKCHUM, TOKIECTBEHHO PaBHBIC
BBIpaKEHUS, TIpaBUjIa MPEoOpPa30BaHUS CyMM U IIPOU3BEICHUN, Mpa-
BHJIA PACKPBITHSI CKOOOK U IPUBEJIEHUSI 10I00HBIX ClIaraeMbIX.

CBolicTBa CTEIIEHU C HATypaJbHBIM IOKa3aTelIeM.

Opauousienbsl U MHOrouieHsl. CreneHb MHorouiaeHa. ClioxkeHue,
BBIYUTAHUE, YMHOXEHUE MHOTOWICHOB. DOpPMYIIBI COKpamEHHOTO
YMHOEHHUSI: KBaJgpaT CyMMbI M KBagpaTr pa3zHocTtu. dopmyina pas-
HOCTH KBa)IpaTOB. Pa3no>1<eHHe MHOTOYJICHOB HA MHOXHUTCIINU.

YpasHenusa

YpaBHeHHE, KOPEHb ypaBHEHUsI, IpaBuia NpeoOpa3oBaHus ypaB-
HEHUs, PABHOCHWJIBHOCTh YpPaBHEHUIL.

JIuneliHoe ypaBHEHHE C OJHON INEPEMEHHOI, YHUCIO KOPHEH Iu-
HEMHOro ypaBHEHUs], pelleHHe JIMHEHUHBbIX ypaBHeHuil. CocraBie-
HUE ypaBHEHHUI IO YCJIOBUIO 3alauu. PenieHne TEKCTOBBIX 3alay C
NOMOIIbIO YPaBHEHUH.

JluHeliHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cu-
cTeMa JBYX JIMHEHHBIX ypaBHEHUU C IByMsl nepeMeHHbIMU. Pemre-
HHUE CHUCTEM YpPaBHEHHU CITOCOOOM MOJACTAaHOBKH. IIpmMepsl perie-
HHUSI TEKCTOBBIX 3a7a4 C ITOMOIIBIO CUCTEM yPaBHEHMH.
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Koopodunamut u 2paguxu. dynxyuu

Koopannara Touku Ha npsiMoii. YucnoBsie mpoMexyTku. Paccro-
SIHUE MEXIY IBYMsI TOUYKaMH KOOPJAMHATHOMW HpsIMOM.

IIpssmoyronpHasi cuctema koopauHat, ocu Ox u Oy. AbGcuucca u
OpJIMHaTa TOYKHU Ha KOOPAWHATHOM 1tockocTH. [Ipumeps! rpadukos,
3aaHHbBIX opMystamMu. UteHne rpa)uKoB pealbHBIX 3aBUCHUMOCTEH.

IMonasarue pynkumu. I'paduk pyukmuu. CBoiicTBa GyHKIHH. JInHei-
Has pyHKuus, e€ rpaduk. ['padpuk pynkuuny = [x|. I'padpuueckoe
pelUICHUE JIWHEHHBbIX YPAaBHECHUNW WU CUCTEM JIMHEHUHBIX YyPaBHCHUU.

8 Kknacc

Yucaa u gbruucaeHus

KBanparnabiii kopeHb u3 yucia. [loHsTHe 00 uppanmuoHaIbHOM
yucie. JlecaTruaHble IPUOIMKEHHST UppallMOHaIbHbBIX uncena. CBoli-
cTBa apu(PMETUIYECKUX KBAJPATHBIX KOPHEH U UX MPUMEHEHHUE K
npeoOpPa30BAHUIO YHCIOBBIX BBIPAXKCHUN W BbIYUCICHUSIM. Jleii-
CTBUTCIJIBHBIC HHCJIA.

CreneHb C MedbIM MMOKazaTejeM u e€ cBoiicTtBa. CTaHaapTHas 3a-
IMUCh YHCIIA.

AnzeOpauueckue 8ulpadiceHusn

KBanpaTHblii TpEXUJICH; Pa3JIOKEHUE KBaJAPATHOrO TPEXUIeHa Ha
MHOHUTEJIH.

Anrebpanyeckas Apo6b. OCHOBHOE CBOMCTBO anredbpamdeckoi
npobu. CriokeHHe, BbIYMTAaHUE, YMHOXKCHHUE, JIeJICHHe ainreOpande-
CKHUX JapoOeii. ParmoHanbHBIE BBIPAXKCHHS M UX INpeoOpazoBaHUE.

Ypasnenua u nepasencmsea

KBanparnoe ypaBHeHHe, (popMysia KOpHEH KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienue ypaBHEeHUN, CBOASIIMXCS K JUHEHHBIM U
KBagpaTHBIM. IIpocTeiimume npoOHO-parioHaIbHbIE YPaBHEHUS.

I'paduueckast uHTEpHpeTalUsl YpaBHEHUH C ABYMsI I€pEMEHHBIMU
U CHUCTEM JIMHEMHBIX YpaBHEHHUU C IABYyMs nepeMeHHbIMU. [Ipumepst
pelLIeHUs] CUCTEM HEIWHEWHBIX YpPaBHEHHUH C JABYMsI ME€PEMEHHBIMMU.

Pemenne TekcTOBBIX 3aj1ay ajaredpandecKuM CIIOCOOOM.

YucnoBble HEepaBEHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ oJHOM
nepeMeHHo. PaBHOCHJIIBHOCTH HepaBeHCTB. JInHeliHble HepaBeH-
CTBa C OJHOU nepeMeHHOU. CUCTEeMBbl JIMHEHHBIX HEPABEHCTB C OJ-
HOUM MepeMeHHOM.

DyHryuUU

IMousitne pynknuu. O61acTh ONpENeICHNUsI U MHOXECTBO 3Hade-
Hui Qyaknun. CriocoObl 3a1anus (QyHKITHHA.

I'paduk pysnknuu. Urenue cBoiicTB ¢pyHKUMHU 1O €€ rpaduky.
ITpumeps! rpadukoB GyHKIMIH, OTPaXKAIOMINX PEATbLHBIE MPOILECCHI.
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DyHKIHMHM, ONHUCHIBAIOIIME MPSIMYIO W OOpPaTHYIO IPONOPIHMOHAIIb-
HbIC 3aBUCHMOCTH, HX rpadukn. Dyskumm Yy = X5, Yy = X,

y = \/;, Yy = |x]. I'padpugeckoe pemreHne ypaBHEHUH U CHCTEM
YpaBHEHUH.
9 knacc

YJucaa u sbriuucaeHus
JencTBuTEeNbHbIE YMCNa

PammmonanpHple Ynclia, WppanuoOHAJIFHBIC YHCIA, KOHEYHBIC H
OecKOHEYHBIC NeCITHYHBIE IpoOn. MHOXKECTBO ICHCTBUTEIIFHBIX YHU-
cell; AeHWCTBUTEbHBIE YHCia KaK OECKOHEYHBIE NeCATHYHBIC IPOOH.
B3anMHO 0J1HO3HAUYHOE COOTBETCTBUE MEXK/TY MHOKECTBOM JIEHCTBU-
TEIIFHBIX YHUCEJ W KOOPAWHATHOU TPSIMOH.

CpaBHCHHE NCHCTBUTEIBHBIX YHCEJ, apU(PMETUUYCCKUC IACHCTBUS
C IEWCTBUTEIBLHBIMU YHCIAMHU.
M3MepeHus, NpUBIUKEHUSA, OLEHKM

Pa3sMepsr 00BEKTOB OKpY’KarOIIero Mupa, JIUTEIBHOCTh IMPOIEeC-
COB B OKpY’KaroIlleM MHUpeE.

I[pubnmxEéHHOE 3HAYCHNUE BEIHUYHUHBI, TOYHOCTH MPUOIIIKCHUS.
OkpyrieHue ynucen. [IpukuaKa u OlleHKa pe3yJIbTaTOB BEIYUCICHHUH.

Ypaenenua u nepasencmsea
YpaBHEHMA C O/JHOM NEePEMEHHOM

Jluneilinoe ypaBHeHUe. PenieHne ypaBHEHUM, CBOISIILIUXCS K JIM-
HEUHBIM.

Ksanparnoe ypaBHeHue. PemeHue ypaBHEHHU, CBOASIIUXCS K
KBaJpaTHbIM. bukBanpaTtHoe ypaBHeHue. [Ipumepsl pemenus ypas-
HEHUU TPEThEU U UETBEPTOU CTEIEHEN PA3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenue JApOOHO-panMoOHaIbHBIX yYpaBHEHHUM.

Pemenne TeKCTOBBIX 3a/1a4 aIreOpanieCcKUM METO0M.

CHCTEMbI YpaBHEHMI

VYpaBHeHHE ¢ ABYyMs IIEpEMEHHBIMH M ero rpaduk. Penrenune cu-
CTEM ABYX JIMHEHHBIX YPAaBHEHUU C ABYMs IEpEMEHHbIMU. Pemienue
CHUCTEM JBYX YpaBHEHWH, OMHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOi1 creneHu. ['paduyeckasi MHTEpIIpEeTalUsl CUCTEMBl ypaBHE-
HUHN C AByMS II€PEMEHHBIMH.

Pemenne TEKCTOBBIX 3aja4 ajlreOpamdecKuM CIIOCOOOM.

HepaBeHcTBa

YHuciioBble HEpABEHCTBA U UX CBOMCTBA.
Pemenue nuHelHBIX HEPABEHCTB C OJIHON InepemMeHHol. Peurenue
CHUCTEM JIMHEHWHBIX HEPABEHCTB C OAHOW mepemeHHOU. KBagpartHbie
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HepaBeHcTBa. [ 'paduueckast MHTEpIIpeTalusi HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMsI IE€PEMEHHBIMHU.

DyHryuu
Ksanparuanas pyakums, e€ rpadpuk u croiictra. [Tlapabona, Ko-
OpAWHATHI BEpUIHNHBI Napaboibl, OCb CAMMETPHUH ITapaOOoJIbL.

k
I'papukn oyskmmit: y = kx, y =kx+ b, y= ", Y= X3,
x
y= Jx, Yy = IX] 1 UX CBOMCTBA.

Yucaosvle nocaedosamenbHocmu
OnpeaeneHne M cnocobbl 3afjaHMA YUC/IOBbIX NMOC/e0BaTE/IbHOCTEN

[ToHsiTMe YHCIOBOW ITOCIENOBATEIBHOCTH. 3aJaHUE IOCIIEI0Ba-
TEJIBHOCTH PEKYPPEHTHOH (dopmysioit u Gpopmysoil n-ro dieHa.

ApndmeTHyeckas U reoMeTpuyeckas Nporpeccum

ApudmeTnyeckass U reoMeTprUIecKas nporpeccuu. DopMynbl n-
ro 4ieHa apu(PMETHYECKOH M TEOMETPUYSCKOU IPOTpPEecCHil, CyM-
MBI IIEPBBIX Tl YJICHOB.

H3o6parkeHre 4JIeHOB apu(PpMETHUECKON U I€eOMETPUUECKOH Tpo-
rpeccuii ToukaMu Ha KOOPJUHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KC-
HNOHEHUMaNbHbIA pocT. CH0XXHbIE NPOLICHTHI.

MJIAHUPYEMbIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHWUSA PABOYEM
MPOIrPAMMBI KYPCA (MO NOAAM ObYHEHUA)

OcBoeHHE yU4eOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 00-
1ero o0pa3oBaHUs JOJKHO 00ECIeYBAaTh JIOCTHIKEHHUE CIISAYIOIINX
MPEeAMETHBIX 00Pa30BaTCIbHBIX PE3yJILTATOB:

7 Knacc

Yucaa u ebrvucaeHun

1. BBIIIOJIHATH, cOYeTasi YCTHbIE U NUCbMEHHbIE NPpUEMBI, apudme
TUYECKHUE JIEUCTBUSI C PALMOHAIBHBIMHA YHUCIAMHU.

2. HaxoauTh 3Ha4YeHUsI YUCIOBBIX BBIPAKEHHUN; NMPUMEHSTh Pa3HO-
oOpa3Hble crIOCOOBI U NMPUEMBI BBIYUCICHUS 3HAYEHUNW JAPOOHBIX
BBIP@XXEHUH, COJIEp>KAlllNX OOBIKHOBEHHBIE U JIE€CATUYHBIE JPOOH.

3. Ilepexomute oOT omHOW ((OPMBI 3alHMCH YHCET K JPYrou
(mpeo6pa3oBBIBaTh AECATHYHYIO JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JICCATUYHYIO OPOOBK).

4. CpaBHMBaTh U YINOPSAOYMBATH PAMOHAIBHBIC UYHCIIA.

5. OKpyTJIISITh YHCIA.

6. BEIMOMHATH NPUKUIKY U OLICHKY PE3yJIbTaTa BEIYMCICHUN, OLICH-
Ky 3HAQUYEHWUH YHCIJIOBBIX BBIPAXKEHUH.
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7. BBINONHATE AEHCTBUS CO CTENEHSIMH C HATYpaJIbHBIMH ITOKa3aTe-
JISIMU.

8. IlpumMeHATHP TPHU3HAKKU  JEIMMOCTH, pPa3JIOKEHHE  Ha
MHO>XHUTEJINHATYPaJIbHBIX YHCEII.

9. PemmaTe mpakTUKO-OPUEHTHPOBAHHBIC 3a7a9H, CBSI3aHHBIC C OTHO-
[MIEHUEM BEJIMYHH, TPOIOPIHOHAIBHOCTHIO BEJIMYNH, TPOIIEHTAMH;
UHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a/1a4u C Y4YETOM OrpaHU-
YEeHUH, CBSI3aHHBIX CO CBOMCTBaAaMHM paccCMaTPUBAaEMbIX OOBEKTOB.

AnzeOpauueckue eblparxceHus

1. Mcmonmp30BaTh anreOpanmvyecKylo TEPMHUHOJIOTHIO W CHMBOJIUKY,
MIPUMEHSTh €€ B MpOoIlecce OCBOCHHUS y4eOHOTrO MaTepuaa.

2. HaxonuTth 3HaueHUs1 OyKBEHHBIX BBIPKCHHUU MPU 3aJaHHBIX 3HA-
YEHUSIX NEPEMEHHBIX.

3. BeimomHATE mpeoOpa3oBaHUs IIEJIOTO BBIPAKCHUS B MHOTOYIICH
MPUBEICHUEM I10JIOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

4. BpIIOJHATE yYMHOXKEHUE OJHOYWIEHAa Ha MHOIOYWIEH U
MHOTOWICHA HAa MHOTOYICH, NOPHUMEHATH (POpMyIbl KBajapaTa
CYMMBI U KBaJpaTa pPa3HOCTH.

5. OCyIIeCTBIATh pa3iI0K€HUE MHOTOUYJICHOB HA MHOXXHUTENIH C IIO-
MOIIBIO BEIHECEHUS 32 CKOOKH OOIIEro MHOXHTEJ S, TPYIIITHPOBKHU
cllaraeMbIX, MPUMEHEeHUs] (OPMYJI COKPAIEHHOTO YMHOXKESHHUSI.

6. IlpumMeHsaTr mpeoOpa3oBaHUs MHOTOUYJICHOB ISl PEIICHHS pas-
JIMYHBIX 3a/Ja4 U3 MaTeMaTHUKH, CMEXHBIX NMPEeAMETOB, U3 peallb-
HOM OpPaKTHKH.

7 Ucnonp3oBaTh CBOWCTBA CTEIIEHEN C HATypajlbHBIMU IOKa3aTENsI -
MU IS TpeoOpa3oBaHUsT BBIPAKCHUH.

Ypasnenua u nepasencmsea

1. Pemiate nuHeliHble ypaBHEHUSI C OJHOU NMEPEMEHHOU, NIPUMEHSIS
MpaBWJIa MEPexoja OT MCXOJHOTO yPaBHEHHUS K PAaBHOCHIBHOMY
emMy. IIpoBepsTh, SBIISIETCS JIM YHUCIIO KOPHEM ypaBHEHUS.

2. IIpuMeHsaTs rpadudeckue METOABl MPH PEIICHUH JIMHEHHBIX
YpaBHEHUU U UX CUCTEM.

3. [logbupates mpuUMepsl map YHUCEN, SIBIASIONINXCS PEIICHUEM JIN-
HEWHOTO YpaBHEHHUS C ABYMS MEPEMEHHBIMH.

4. CTpOUTh B KOOPJIAMHATHOHN IIOCKOCTH TpadUK JMHEHHOTO ypaB-
HEHHUs C JIByMs II€PEMEHHBIMH; IOJIb3YysICh IpaukoM, HIPHUBO-
JTUTH TIPUMEPHI pEIICHUST ypaBHCHHUA.

5. PemaThk cuCTEMBI IBYyX JTUHEHWHBIX YPaBHEHUN C AByMs ME€PEMEH-
HBIMH, B TOM 4YHcJe Tpad)MueCKH.

6. COCTaBIISITh U pemaTh JMHEHHOE YypaBHEHHUE I CUCTEMY JIMHEH -
HBIX YPaBHEHUH IO YCJIOBUIO 3aJlauM, UHTEPIPETUPOBATH B COOT-
BETCTBUM C KOHTEKCTOM 3aJadi MOJIY4YEHHBINH pe3yJbTar.
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Koopodunamut u 2paguxu. dynxyuu

1. I300pakaTh HA KOOPJAHMHATHOW TPSAMOW TOYKH, COOTBETCTBYIO-
IIMe 3aJlaHHBIM KOOpJWHATaM, JIy4d, OTPE3KH, WHTEpBajbl; 3a-
IMUCHIBATh YHCJIOBBIE NPOMEXYTKH Ha ajareOpandeckom s3bIKeE.

2. OTMeyaTb B KOOPJAWHATHOM INUIOCKOCTH TOYKH IO 3aJaHHBIM KO-
opaWHATaM; CTPOUTH TpaduKu JHHEHHBIX (yHKIHL. CTpOouTh
rpadux QyHKINH Y = [X].

3. OnuceIBaTh C MOMOIIBIO (PYHKIMI M3BECTHBIC 3aBUCUMOCTH MEX-
Ny BEIWYHMHAMH: CKOPOCTh, BPEMsI, pACCTOSIHHE; LIeHa, KOJInYe-
CTBO, CTOMMOCTB; MPOU3BOJAUTEILHOCTh, BpeMsl, 00bEM padOTHI.

4. HaxonuTe 3HaueHne QyHKOHUU 110 3HAYCHUIO e€ apryMeHTa.

5. [TorumaTh rpadUUeCKUil CIOCOO IMPEACTABICHUS U aHAIM3a HH-
dbopmanmu; W3BJIEKaTh M HWHTEPIPETUPOBATH HHGOOPMALMUIO U3
rpaduKoOB peajabHBIX MPOIECCOB U 3aBUCUMOCTEM.

8 knacc

YQucaa u ebruucaeHus

1. Mcnonp30BaTh HaYallbHBIC IIPEICTABICHHUS O MHOXKECTBE JICH-
CTBUTCJIbHBIX YHCEJ IJIs CPABHCHHWS, OKPYIJICHHUS M BBIUYHCIIC-
HUW; H300pakaTh JICUCTBUTEIBHBIC YHCJIa TOYKAMHU Ha KOOPIH-
HAaTHOMW OpsiMOii.

2. [IpuMeHsITh MOHSITHE apU(PMETUICSCKOTO KBAJPATHOIO KOPHS; Ha-
XOAUTh KBaJpaTHBIC KOPHH, HCHOJIB3Ysl IPU HEOOXOIUMOCTHU
KanbKyJISITOP; BBIIIOIHSATH MPEOoOpa30BaHUS BBIPAKCHHUH, COIEp-
JKaIUX KBaJpaTHbIC KOPHH, UCHOJIb3Yysl CBOMCTBAa KOPHECH.

3. Mcronp30BaTh 3aicu OOJIBIINX W MajibIX YHCEHI C IIOMOIIBLIO JIie-
CSATUYHBIX NpoOel u crerieHer umcia 10.

AnzeOpauueckue 8ulpadceHusn

1. IIpMMEHATh IOHSATHE CTENEHU C LEJIbIM I[IOKAa3aTeJIEM, BbIIIOJ-
HSTH NpeoOpa3oBaHUsI BBIPAXKCHUM, COJAEPIKAIIMX CTEHEHHU C lie-
JIBIM ITOKa3aTEIEM.

2. BBIMONHATE TOXXJECTBEHHBIE IPEOOPa30BaHUSI PAIMOHAIBHBIX
BbIPA)XEHUN Ha OCHOBE IpPaBWJ JCHCTBUM HAaJ MHOIOYIEHAMHU U
anre0pandecKkuMu IpoosiMu.

3. PackyianeiBaTh KBagpaTHBIN TPEXUIEH HAa MHOXHUTEIIH.

4. [IpuMeHsATH Tpe0Opa30BaHUs BBIPAXKEHHUH JJIs PEIISHUS Pa3iind-
HBIX 3aJla4 U3 MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 peEaJibHOU
MPaKTUKU.

YpaeHeHus u Hepasencmea

1. Pemrate nuHelHbIe, KBaJApaTHbIE YPAaBHEHUsI U pallMOHAJIbHBIC
YPaBHEHHUS, CBOAAIIMUECS K HUM, CUCTEMBI IBYX YPAaBHEHHUH C IBY-
MsI IEPEMEHHBIMH.
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2. [IpoBouTh mpocTeiiine UCCIIEIOBaHUsI YPAaBHEHUW M CHCTEM
YpaBHEHUH, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKuX Ipes-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpaBHEHUH pEUIeHUs, €CIIH UMEET, TO CKOJILKO, H TIP.).

3. [lepexoauTh OT cIIOBECHOI HOPMYIITHPOBKHU 3amadu K €& anredbpa-
WYECKOl MOJENN C MOMOIIBIO COCTAaBJICHUSI YpPaBHEHHS HIIM CH-
CTEMBbI ypaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEK-
CTOM 3aJ]a4M MOJYyUYCHHBIH pe3yibTar.

4. IlpuMeHsITH CBOWCTBAa YHCJIOBBIX HEPABCHCTB JUISI CPaBHEHHSI,
OLIEHKHU; pellaTh JUHENHbIE HEPABEHCTBA C OJHOM NMEPEMEHHON U
WX CHCTEMBI; JaBaTh I'padHUIECKyI0 HILIIOCTPALIMIO MHOXXECTBa
pelIeHnil HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHryuu

5. IlloHMMaTh U UCIIOIBL30BaTh q)yHKHI/IOHaJ'H)HLIe IIOHATHUSA U A3BIK
(TepMHUHBI, CHUMBOJINYECKHE O003HAUCHHUS); ONPEACIISITh 3HAUCHNE
(yHKIUH 110 3HAYCHHUIO apTyMEHTa; ONpPEAesiTh CBOicTBa (PyHK-
ouA 110 e€ rpaduxy. k

6. CTpouTh rpadMKu dJIEMEHTAPHBIX (QYHKIUN BUAA Y = _x’ Y= £,

y=x% y = /X,y =|X]; ONHCHIBATH CBOMCTBA YUCIOBOH (PyHK-
nuu no e€ rpaduky.

9 knacc

Jucaa u evvucaeHus

1. CpaBHUBATh U yHNOPSAOYMUBATH PAllMOHAIBHBIE M UPPAIMOHAIB-
HBIE YMCJIA.

2. BeinosiHsAThe apudmMeTHyecKkue ASHCTBUSI C PAllMOHAIbHBIMU YHC-
JJaMH, co4yeTasl YCTHbIE U IINCbMEHHBIE IPUEMBI, BBITIOJIHATH BbI-
YUCJIEHHUs C UPPALlMOHAIIBHBIMU YHCJIaMH.

3. HaxonuThe 3HaueHUs CTENEHENW ¢ LeJbIMU IOKa3aTeIsMHU U
KOPHEN; BbIUHUCISITh 3HAUYEHUS] YHCJIOBbIX BbIPAXKCHUMN.

4. OkpyrasiTe NEUCTBUTEINILHBIE YHCIIA, BBINOJIHATH NPUKUIKY pe-
3yJbTaTa BBIYMCJIEHUM, OLIEHKY YHCJIOBBIX BBIPA’KEHUM.

Ypasnenua u nepasencmsea

1. PerraTh TMHEHHBIC U KBaJpaTHBIC YPAaBHCHUS, YPaBHCHHUS, CBOJIS -
muecst K HUM, IIpOoCTeHIe ApoOHO-paltnoHaIBRHBIC YPaBHEHUS.

2. Penrath cucTeMbl ABYX JIMHECHHBIX YPABHCHUH C IBYMS IIEPEMCH -
HBIMH U CUCTEMBI IBYX ypaBHeHI/Iﬁ, B KOTOPbHIX OAHO YPAaBHCHUC
HE SIBJISICTCSI JIMHCHUHBIM.

3. PemaTh TekCcTOBBIE 3aJadu alreOpandecKuM CIIOcOOOM C ITOMO-
IILEO COCTABJICHUSI YPABHCHUS WJIM CHUCTEMbI JIBYX YpPaBHCHUI C
JIBYMsI IEPEMCHHBIMH.

MATEMATUKA. 5—9 knaccbl 51



4. IIpoBOoAUTH IpOCTEHIINE HUCCIENOBAaHUSI YPABHEHUN U CUCTEM
YpaBHEHUH, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKuX Ipes-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpaBHEHUHN pelIeHUsi, €ClIU UMEET, TO CKOJIbKO, U IIp.).

5. PemraTe TMHEHBIE HEPABEHCTBA, KBAJAPATHBIC HEPABEHCTBA; N30~
OpakaTh pEIICHHE HEPaBEHCTB Ha YHCIOBOW IIPSIMOM, 3alHCHI-
BaTh PEIICHHE C IMOMOIIHI0 CUMBOJIOB.

6. PemmraTte cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJ[paTHOE HEPABEHCTBO; HM300pakaTh pEIICHUE
CHUCTEMBbl HEPaBEHCTB Ha YHCIIOBOM NPSAMOM, 3aIHCHIBATH pelIe-
HHE C TTIOMOIIBIO CHMBOJIOB.

7. Ucnonb30BaTh HCpaBCHCTBAa MNpU PCIICHUU PA3JIUMYHBIX 3aaad4.

DyHryuu
1. Pacrio3naBarh ¢yHKUMU M3ydeHHBIX BHAOB. [loka3piBaTh cxema-
THUYCCKHN PACIOJIOKCHHUC HaA KOOp,E[HHaTHOfI IIJIOCKOCTH Fpaq)I/IKOB

byukuuit Buna: y = kx, y = kx + b, y = %,y:ax2+bx+c,

y=xy= xﬁy =] X [ B 3aBUCUMOCTH OT 3Ha4YeHHUH KOdPPULm-
€HTOB; ONHNCHIBATH CBOMCTBA (DyHKITHH.

2. CtpouTh M M300pakaTh CXeMaTHYECKH rpaUKH KBaApaTHUIHBIX
(yHKIIHMN, OTTMCHIBATH CBOMCTBA KBAaJAPATUYHBIX PYHKIIMN 11O UX
rpadukam.

3. Pacnio3dHaBarh KBaapaTU4YHYIO (PYHKIHIO 110 GOpMYyJie, IIPUBO-
JUTH TIPUMEPHI KBaJIPATUYHBIX (PYHKIHNW W3 peajbHOU KU3HH,
(pn3uku, reomeTpun.

Apugmemuueckan u 2eomempureckas npozpeccuul

1. Pacmo3HaBaTh apu(PMETHICCKYIO ¥ TEOMETPUUCCKYIO IIPOTPECCUH
IIpU pa3HBIX cHoco0ax 3aJaHus.

2. BBITTONTHATE BBIYHUCICHUS C UCMOJB30BaHUEM (POPMYJI N-TO WICHA
apu(pMeTHdecKol W TeOMETPUIECKOW MPOTPECCHU, CYMMBI Iep-
BBIX 1 YJIEHOB.

3. M300pakaTe 4WieHBI ITOCIEIOBATEIILHOCTH TOYKAaMU Ha KOOPIH-
HATHOM MJIOCKOCTH.

4. Pemlath 3a1aum, CBSI3aHHBIE C YHCJIOBBIMH I1OCJIE€NOBATEIBHOCTS -
MU, B TOM 4YHCJIE 3aJla49¥ U3 peajbHOM XU3HU (C MCIOJIb30BaHUEM
KanbKyIsTOpa, MU(PPOBBIX TEXHOJIOTHI).

52 Paboyas nporpamma
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TEMATMYECKOE MJIAHUPOBAHUE YHEBHOIO KYPCA (MO rOZJAM OBYYEHWA)

7 knacc (He MeHee 102 v)

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTHU 06yqa10nmxc;1

Yucsia ¥ BbIYHC-
JIEeHUSI.
PaniuoHa/ibHbIE
qucaa

(254)

IlonsiTHEe pauMOHAJIBLHOI'O YHCIA.

Apudmetuueckue OCHUCTBUS C
palnMoHaIbHBIMU YHCIIAMU.
CpaBHeHue, YHOpPsIIOYNBaHHE

panMoOHAJBHBIX YHCEII.
CreneHp C¢ HaTypaJbHBIM ITOKa-
3aTeJIeM.

Pertenre OCHOBHBIX 3ajlad Ha
AOpOOU, IPOIICHTHI U3 pealTbHOU
PaKTUKH.

IlpusHaku AeIMMOCTH, pasiio-
JKeHHUsI Ha MHOXXHUTEIW HaTy-
paJBLHBIX YHCEeIl.

Peanbable 3aBucuMocTH. Ilpsi-
Mass U oOpaTHasi TIPOIIOPIIHO-
HAJIBHOCTH

CucTteMaTHU3MPOBATh U 060ramiaTh 3HAHUA 00 OOBIKHO-
BEHHBIX M JCCATUYHBIX APOOSX.

CpaBHHUBaTh U YHNOPSAAOYUBATHL APOGH, IpeoOpa3oBbIBas
IIpU HEOOXOJTUMOCTH JIECATUYHBIC APOOH B OOBIKHOBCH-
HbIE, OOBIKHOBEHHBIE B JCCSITUYHBIC, B 9aCTHOCTH B Oec-
KOHEYHYIO JECSTUYHYIO IPOOb.

I[IpuMeHATh pa3HOOGPa3Hble CNOCOGbI U MPUEMBI BbI-
4yyUcJAeHUs] 3HAaYeHUH JPOGHBIX BBIPAXKEHUH, cojepika-
IMUX OOBIKHOBEHHBIC M JECATUYHBIC IPOOH: 3aMEHSTH
P HEOOXOANMOCTH JIECIATHYHYIO TPOOb OOBIKHOBEHHOM
U OOBIKHOBEHHYIO JIE€CATHYHOMN, MPUBOJAWUTH BEIPAKEHHUE
K (opme, Hanboisiee yaOOHOM sl BBIYUCICHHH, MTPeos-
pa3o0BBIBAaTh APOOHEBIE BBIPAKCHUSI HA YMHOXXEHHE U Jie-
JICHHE JIECITUYHBIX NpoOei K IeHCTBHUIM C LIEIBIMH YHC-
JIaMH.

IIpyBOAUTD YUC/IOBbIe U GYKBEHHbIE IPUMEPHI CTCIICHN
C HATYpPaJIBHBIM IIOKa3aTesIeM, OOBSICHSSI 3HAUCHUSI OC-
HOBaHUSI CTETICHU M ITOKa3aTeJsl CTeNIeHN, HaXOQUTh 3Ha-
4yeHHsl cTereHed Buaa a” (a — noboe palnroHaIbHOE
9HCII0, 1 — HATypaJbHOE UHCIIO).

IIoHMMATB CMBICH 3alIUCU OOJBIIMX YHCE C ITOMOIIBIO
JEeCSATUYHBIX ApoOel u creneHel yucna 10, npUMeHATH
HUX B PEAIbHBIX CUTYyalHsIX.
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ewwedJlodu Benogeq

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

IIpMMeHATh NPU3HAKH JCIIMMOCTH, Pa3JI0KCHHUS Ha
MHOXHTEJIN HAaTypPalbHBIX YHCE.

PemiaTth 3a/a4M Ha 4acTH, IPOIEHTHI, IPOIIOPIIUH, HA
HaXOXXJIeHHUE ApoOu (MPOIIEHTa) OT BEIIMYUHBI H BEJTUUH -
HBI 110 €€ npodu (IpoueHTy), Apodu (IpoLEeHTa), KOTO-
pBIil cocTaBisieT oJHa BeIW4uHa OT Apyroi. IIpuBOAUTS,
pa36éupaTsk, OIleHUBATh Pa3INYHbIe PEIICHUs, 3aliCH
pelIeHN TeKCTOBBIX 3aJad.

PacnodHaBaTh M OOG'BACHATb, ONUpasiCh Ha OIpeJelie-
HHUSI, MPSIMO TIPOTNIOPILIMOHAIBHBIE U OOPAaTHO IPOIOPLIH-
OHaJIbHBIC 3aBUCHMOCTH MEXIY BEJINYMHAMH; NPHUBO-
AUTBb IPUMEPHI dTUX 3aBUCUMOCTEH M3 peajbHOTO MHpA,
W3 IPYTUX YYEOHBIX MPEIMETOB.

PelaTsb NpakTHKO-OPUEHTHPOBAHHBIC 3a/1a4H Ha APOOH,
MPOLIEHTHI, IPSIMYIO U OOPaTHYIO MPOMOPIHOHAIBHOCTH,
MIPOTOPLINHU

Anre6panyeckue
BbIpaXKeHUA
(27 4)

byxsennsble Belpaykenus. Ilepe-
MeHHBIe. JlommycTuMBIE 3Hade-
HUS TIepeMeHHBIX. DOpMyIIbI.
[IpeoOpa3oBaHue OyKBEHHBIX
BBIPXKEHHUH, pAaCKPBITHE CKOOOK
¥ TIpUBEJIEHNE MOJOOHBIX cliara-
CMBbIX.

CBoICTBa CTENEHU C HaATypab-
HBIM IOKa3aTeJIeM.

OBJ1ageTsh anreOpandeckoil TEPMUHOJIOTHEH U CUMBOJIH-
KO, IPUMEHSATH e€ B IPoIecce OCBOCHHUsSI y4eOHOro Ma-
TepHana.

HaxoauThk 3HaueHUss OyKBEHHBIX BBIP@XKSHUM NpH 3a-
JAHHBIX 3HAYCHHUSIX OYKB; BBIITOJHSITH BBIUHUCIICHHUS IO
popmymnam.

BbINOJIHATB NpeoOpa3oBaHUs ILEJIOTO BBIPAXKEHHUS B
MHOTOYJICH NPHUBEICHHEM MOJOOHBIX CJIaraeMBbIX, pac-
KPBITHEM CKOOOK.




19338IH 6—G "VHULYWILYW

GS

MHuorounensl. CloXeHHe, BbIUH-
TaHUE, YMHOXXEHHE MHOrouIe-
HOB. DopMyibl COKpaIEHHOTO
yMHOKeHus. PasznoxeHue MHO-
TOYJIEHOB HAa MHO>KHUTEIHU

BBINOJIHATE YMHOXXEHHE OJHOWICHAa Ha MHOTOYICH H
MHOT'OYJIEHAa Ha MHOT'OWICH, IPUMEHATb (OPMYJIbl KBa-
Jpata CyMMBbI U KBaJpaTa Pa3sHOCTH.

OcCylecTB/IATh Pa3Io’KeHNEe MHOTOUWICHOB HAa MHOXHTE-
T TyTEM BBIHECEHHS 3a CKOOKHM OOMIEro MHOXKHUTES,
npuMeHeHusi (GOPMYJIBI PA3HOCTH KBaJpaToB, (GOPMYI
COKpamEHHOTO YMHOCHUSI.

IIpuMeHATH npeobpa3oBaHHE MHOTOYJICHOB JUISI pelie-
HUS Pa3jIMYHBIX 3a1a4 U3 MaTEMAaTHUKH, CMEKHBIX MpPE-
METOB, U3 pealbHON NMPaKTHKH.

3HaAKOMUTBHCA C UCTOPUEH pa3BUTHS MaTEMaTHUKU

YpaBHeHus
U HepaBeHCTBa
(20 1)

VYpaBHeHHE, mpaBuiIa npeoopa-
30BaHUsI yYpaBHEHWs, pPaBHO-
CHJIBHOCTB YpPaBHCHUM.
JIuneitHoe ypaBHEHHE C OJIHOU
NepeMEeHHON, pelleHue JIUHeNn-
HBIX ypaBHeHUM. Pemenune 3anau
C NOMOILBIO YPaBHEHUH.
JIuneiiHoe ypaBHEHHE C JABYMs
TMEepEeMeHHBIMH W ero Trpaduk.
Cucrema JABYX JHMHEWHBIX ypaB-
HEHHI ¢ JIByMsl TI€pEeMEHHBIMH.
Pemienne cucrem  ypaBHEHUN
c11ocoOOM TOJICTAHOBKH U CITOCO-
OOM CJI0KEHUSA

PemiaTh juHEiHOE ypaBHEHHUE C OJIHOW INEpPEMEHHOM,
NpUMeEHAA NpaBUJjla Iepexoia OT UCXOJHOI0 YpPaBHEHUS
K PaBHOCHJIBHOMY eMy OoJjiee mpocTtoro Buaa. [IpoBepsTh,
SIBJISICTCSI JTU KOHKPETHOE YHCIIO KOPHEM ypaBHEHUS.
Ioa6upaTh NPpUMeEPHI ap YHce, SIBISIONINXCS pellle-
HHUEM JIMHEHHOI0 YpaBHEHMUS C IBYMsI [ICPEMEHHbBIMU.
CTpOMTDb B KOOPAWHATHOHN MIIOCKOCTH rpaduK JTUHEIHHO-
rO ypaBHEHHUs C ABYyMs NEPEMEHHBIMH; MOJB3YysACh I'pa-
(pukoM, IPUBOAUTH NPUMEPBI PEIICHUS yYPaBHCHUS.
HaxoauThb pelieHue CUCTEMBI JBYX JIMHEHHBIX ypaBHe-
HUM C ABYMsI MNEPEMECHHBIMHU.

CocTaB/ATh U pellaTh ypaBHEHHE WIH CUCTEMY ypaBHE-
HUI 110 YCJIOBHIO 3aJ1a491, HHTEPIPETUPOBATH B COOTBET-
CTBHH C KOHTCKCTOM 3aJ1a4u nonyquHbe/i peByanaT

KoopauHatsl
U rpaduKH.
DyHKIMU
(24 4)

Koopaunara Toukn Ha OpssMOH.
YucnoBele npomexyTku. Pac-
CTOSIHHE MEXAY ABYMsI TOUKAMU
KOOPAUHATHON NPsSIMOM.

HN306parkaTh Ha KOOPAWHATHOW NPSMOW TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTpe3-
KM, WHTEpBaJbl; 3alllChIBaTh HX Ha aiarebpandeckoM
SI3BIKE.
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ewwedJlodu Benogeq

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

IIpsiMmoyronbpHast cucTeMa Koop-
JUHAT Ha MJI0CKOCTH. [IpuMepsnl
rpagukoB, 3aTaHHBIX (OpMYyJIa-
mu. UrteHue rpaduKOB peaiib-
HBIX 3aBHCUMOCTECH.

Tlonstue pyHKINH. I'paduk
¢yukun.  CaoiicTBa  (QyHKIHIL.
Jluneiinass ¢ynkous.  Iloctpoe-
HUE Tpaduka JIUHEHHOU (QyHK-
muu. ['padux pyHkmmm y = [x]

OTMeyaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 3aJaH-
HBIM KOOpIAMHATaM; CTPOUTHh T'padUKHU HECIOXHBIX 3a-
BHCUMOCTEH, 3a1aHHBIX (POPMYyJIaMH, B TOM YHCJE C T0-
MOIIBIO0 U] POBBIX JTaOOpaTOPUA.

IIpyMeHATH, U3y4YyaTh NpeHMyIllecTBa, UHTEPIPETHUPO-
BaTbh rpaduyueckuii cnoco® TpEenCTaBIICHUS W aHaIu3a
pa3Ho00Opa3HOil )XKM3HEHHOW WMH(}OpMaLHH.

OcBauBaTh NOHATHE (PYHKUIHU, OBIAACBATH (PYHKIIMO-
HaJIbHON TEPMHUHOJIOTUEH.

Pacno3zHaBaTh nuHelinyo GyHknuio Yy = kx + b, onu-
CbIBATh ¢¢ CBOICTBA B 3aBUCUMOCTH OT 3HAUYCHHUU KOA(]-
¢ummenTos k u b.

CrpouTh rpadUMKH JIHHEHHOW QYHKINH, (QyHKIUH
Yy = IxI.

Hcnosb30BaTh HUPpPOBbIE pecypchbl Uil TTOCTPOCHHS
rpadukoB GyHKOIUN U U3YyYESHUSI X CBOUCTB.
IIpuBoauTe mpuUMepbl JUHEHHBIX 3aBUCUMOCTENH B pe-
AJIBHBIX ITpoHeccax U sABJICHUAX

IloBTOpEHMHE
M 00600611eHue
(6 1)

IToBTOpEeHNE OCHOBHBIX MOHATUN
U METOJ0B Kypca 7 Kiacca, 0000-
I[CHUE 3HAHUK

BbIGUpaTh, IPUMEHSATb OLL€HUBATb CIIOCOGHI CPAaBHCHHSI
YHCel, BBIYUCICHHH, NpeoOpa3OBaHHUil BBIpAKEHHH, pe-
[ICHUsI YpaBHECHUN.

Ocy1leCcTB/JIATh CAMOKOHTPOJIb BBITNIOJHIEMBIX JICHCTBUMA
U CaMOIIPOBEPKY pe3yjbTaTa BBIYHCICHUM, mpeobpas3o-
BaHUM, NOCTPOCHUH.
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PemaTsb 3aja4M u3 peaJbHOU )KU3HU, IPUMEHATH MaTe-
MaTH4YeCKHe 3HaHUA JUIsl pelleHus 3agad U3 JpyTux
MPEIMETOB.

PemaTe TeKcTOBble 3aJayM, CpaBHUBaTh, BbIGHpAThb
CIOCOGBI pelIeHns 3a1a9n

8 knacc (He MeHee 102 u)

HasBanue
paszesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaepixKaHue

OCHOBHBIE BHU/JbI AeATE/IbBHOCTHU 06y‘lalOH.ll/IXCﬂ

Yucia ¥ BbIYUC-
senus. Ksaapar-
Hble KOPHU

(15 4)

KBajgpatHbiii kOpeHb U3 4HUCIIa.
ITonsaTHE 00 MppanOHATIBEHOM
qucie. JlecsaTHuHbIe TpuOInKe-
HUSI UPPAUOHAIBHBIX UHCEII.
HetictBurenpHble ynciaa. Cpas-
HEHUE NeHCTBUTEJIBHBIX YHCEII.
ApudmMeTndeckrii KBaapaTHBIA
KOPEHbB.

YpaBHeHUE BHUJA x?=a.
CpoiicTBa apu(METHISCKUX KBa-
npaTHBIX KopHel. [IpeoOpazosa-
HHE YHUCIIOBBIX BBIPpAXKEHUI, CO-
AeprKalluX KBaJgpaTHbIE KOPHHU

PopMy/IMPOBATh ONpejeeHHue KBaIpaTHOTO KOPHS U3
qHCiIa, apUPMETHISCKOr0 KBaJIPAaTHOTO KOPHSI.
IIpUMeHATD onepanuio U3BJICYCHUs KBAIPATHOTO KOPHSI
W3 YHCIia, MCHOJIb3ys NPU HEOOXOAUMOCTH KaJIbKYJIsI-
TOP.

O1,eHUBATH KBaJApaTHBIC KOPHH LIEJIBIMU YUCIIAMH U JIe-
CSITHMHBIMU JIPOOSIMU.

CpaBHMBAaTh U YIOPAAOYUBATH pallOHAJIBHBIE U Uppa-
IIMOHAIBHBIC YHCIA, 3allMCAaHHBIE C MTOMOIIBIO KBAaJapaT-
HBIX KOpHEU.

HccaenoBaTh ypaBHEHHE X° = (I, HAXOAUTh TOYHbIC H
npubmKkEHHBIE KOpHU ipu a > 0.

HccnepaoBaTh CBOMCTBA KBaJpaTHBIX KOpPHEW, MPOBOJIS
YHCJIOBBIE YKCIIEPHMEHTHI C HCIIOJIb30BAHUEM KaJIbKYJIsi-
TOpa (KOMObBIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(pMETUUYCCKHX KBaJIPATHBIX
KOpHEH; MPUMEHSITh UX IS IIPeoO0pa3oBaHUs BBIpake-
HUH.
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ewwedJlodu Benogeq

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BBINOJIHATH NPeo6pa3oBaHMA BBIPAKCHUH, CcolaepiKa-
IIUX KBaJpaTHbIE KOPHHU. BpIpakaTh mHepeMeHHbIE W3
TeOMETPUUECKUX U (pu3myeckux Gopmyir.

BBIYMC/IATE 3HAYEHUA BBIPAKCHUM, copepiKallluX KBa-
OpaTHBIE KOPHHU, UCIOJB3Ysl MPH HEOOXOIUMOCTH Kallb-
KyJISATOD.

Hicnios1b30BaTh B XOJ€ PEUICHUS 3aJad 3JIE€MEHTapHbIC
IpeACTaBICHHS, CBSI3aHHBIC C MPUOIIDKEHHBIMY 3HaYe-
HUSIMU BEJIIMYUH.

3HAKOMHUTBCS C UCTOPUEH pa3BHUTHS MaTeMaTHKH

Yucia 1 BbIYUC-
JeHus. CTeneHb
C IeJibIM MOKa3a-
TeJaeM

(7 4)

CreneHb C HEJBIM MOKa3aTeJIeM.
CranmapTHasl 3aIUCh YHCIIa.
Pasmepbl 0OOBEKTOB OKpYIKarO-
mero Mupa (OT 3JIEMEHTApPHBIX
YacTHUI] 10 KOCMHUYECKUX OOBEK-
TOB), JJIUTEIILHOCTH MPOIIECCOB B
OKpY’KaroIleM MHUpe.

CBOWMCTBa CTEIIEHH C IIEJBIM ITO-
Kazareyem

dopmyMpoBaTh onpejeseHHe CTCIICHH C LeIbIM IToKa-
3aTeseM.

HpeACTaBJIHTL 3aNMCh OOJILIINUX U MaJIbIX YHUCEN B CTAH-
JAapTHOM BHIEC. CpaBH"BaTL qucJia U BCJIMYHUHBI, 3allH-
CaHHBIC C HCHOJb30BaHMEeM cteneHu 10.
Hcno1b30BaTh 3alMCh YUCE B CTAaHJAAPTHOM BHJIE IS
BBIPa)KEHHST pa3MepOB OOBEKTOB, JUIUTEIBHOCTH IIPOIIeC-
COB B OKpYXaroleM MHUpe.

dopmyiMpoBaTh, 3aIMCHIBATh B CUMBOJIMYECKOH ¢op-
Me U WIIIOCTPUPOBATh NPUMepPaMM CBOWMCTBA CTEIICHU
C IICJIBIM ITOKa3aTCJICM.

IIpyMeHATHh CBOWCTBA CTENSHHU JUIsI MpeoOpa3oBaHUs
BblpameHHﬁ, coCprKaluX CTCIICHH C LICJIbIM ITOKa3aTe-
jeM. BBINOJJIHATh A€W CTBUS C YHCIaMH, 3alIMCAHHBIMH B
CTaHJapTHOM BUIC (yMHO)KeHI/Ie, ACJIICHUC, BO3BCIACHHUC

B CTCIICHB)
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AnreGpauyeckue
BbIpaXKeHMS.
KBaapaTHbIit
Tpéx4JieH

(54)

KBagpartssbiii Tpéxunen. Pazno-
’)KEHHE KBaJIpaTHOI'O TPEXUJICHA
Ha MHO>XHUTEIIHN

PacnosHaBaTb KBaJpaTHbIN TPEXUJICH, yCTaHABIUBATh
BO3MOX>XHOCTB €ro pasjIOKE€HHs Ha MHOYKUTECIIN.
PackiiagbiBaTh Ha MHOXMKMTEJ/IM KBAJAPaTHBIA TPEXUIIEH
C HEOTPpULATCIIbHBIM JUCKPUMHWHAHTOM

Anre6panyeckue
BbIpaXKeHMs.
Anre6Gpaunyeckast
Apo6h

(15 4)

AnreOpanueckass Apo6s. Jlomy-
CTUMBIC 3HAYCHHS EPECMEHHBIX,
BXO/SIIIMX B aireOpandeckue
BhIpakeHHs1. OCHOBHOE CBOMCTBO
anreOpandeckoir apodu. Cokpa-
meHue apoOeid.

CioxxeHne, BBIYUTAHUE, YMHO-
J)KeHHEe M JeJIeHHe aireopande-
ckux apoOeii. IIpeoOpazoBanue
BBIPQKCHHI, COJEpIKAIIUX ajire-
Opanyeckue apodu

3anuceIBaTh anrebpandeckne BeIpakeHus. HaxoauTsb
o0nacTh ONMpeIeICHUs PAllOHAIEHOTO BBIPAYKCHUS.
BBINOJIHATH YHCIIOBEIE IIOACTAaHOBKU U BBIYMUCJ/IATH 3Ha-
gyeHue ApoOu, B TOM YHCIIE C MOMOIIBIO KAIBKYJISITOPA.
PdopMy/IMPOBATh OCHOBHOE CBOWCTBO alreOpamdecKon
Ipodu 1 MPUMEHSITh €ro sl Ipeo0pa3oBaHus APOOCH.
BBINOJIHATH AN CTBUS C alreOpandecKuMH APOOsSMH.
ITpuMeHsITE TpeoOpa3oBaHUsT BBIPAKCHUHN JUISI PEIICHUS
3ana4d. BeIpakaTh nepeMeHHbIe u3 Gopmyn (dpusmge-
CKUX, TCOMECTPHUUCCKHUX, OMUCBHIBAIOIIIUX OBITOBBIE curya-
IIUH)

YpaBHeHus

Y HepaBeHCTBa.
KBagpaTHblie
ypaBHeHHUsA

(15 49)

KBagpartHoe ypaBHenue. Henoi-
HO€ KBaJpaTHOE€ YypaBHECHUE.
dopmyna KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHuil, cBOAAIINX-
cs K KBaapaTHbIM. lIpocreiimme
npoOHO-panMoHaIbHBIE ypaBHE-
HUsA.

Pemenue TeKCTOBBIX 3aj/ad C I0-
MOIIBIO KBaAPAaTHBIX yPaBHECHUM

Pacrno3sHaBaTh KBaJpaTHBIC YPABHEHHSI.

3anucbiBaTh (POpPMyJIy KOpHEH KBaJpaTHOrO ypaBHe-
HUS; pelllaTh KBaJpaTHbI€ YPpaBHEHU — IOJIHbIC U He-
IOJIHBIE.

IIpoBOoAUTHL NpoOCTeHIIHNEe HCCAeLO0BAHUSA KBaJPaTHBIX
ypaBHEHUH.

PelmiaTb ypaBHEHMs, CBOSIINECS K KBaIpaTHBIM, C I1O-
MOILBIO MPEeoOpa3oBaHUN U 3aMEHON NEepEeMEHHOM.
Ha61104aTh 1 aHAJIM3UPOBATD CBSI3b MEX/1y KOPHSIMH U
K03 (pUIHEeHTaMH KBaJIPAaTHOTO YpaBHEHUSI.
dopMmysMpoBaTh TeopeMy Buera, a Taxke oOpaTHYIO
TEOpEMY, NPUMECHIATH 3THU TEOPEMBI JJIA peICHUs
3ajad.
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PemiaTh TeKCTOBBIE 3a4a4M aIreOpandecKuM CIIocoooMm:
IIEPEXOIUTh OT CJIOBECHOI (OPMYJIMPOBKH YCIIOBHS 3a-
Jadd K ajareOpamdeckor Moaeilu nyTéM COCTaBJICHUS
YpaBHEHUs; pellaTh COCTABICHHOE YpPaBHEHHE; HHTEp-
MIPEeTUPOBATH PE3yJIHTAT.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHUS anreOphl

YpaBHeHus

Y HepaBeHCTBa.
CucreMsbl ypaBHe-
HUM

(13 9)

JluHeliHOEe ypaBHEHHE C IABYMs
MEepEeMEHHBIMHU, €ro Tpaduk,
NpUMEPHI pelIeHUs] YpaBHEHUN B
LeJIbIX YHCJIax.

Pemienne cucrem ABYX JIUHEN-
HBIX ypaBHEHHUU C ABYMs Mepe-
MeHHbIMU. [Ipumepsnl pemeHus
CUCTEM HEJIWHEHHBIX ypaBHEHUIl
C ABYyMSI IE€pEMEHHBIMH.
I'padpuueckas wHTEpIIpeTaus
YpaBHEHUs C IByMs EPEMEHHBI-
MH U CUCTEM ypPaBHCHHUH C IBYMS
TMIEpEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a1a4 C IO-
MOIIBIO CUCTEM ypaBHEHUU

PacniosHaBaTh 1UHENHbIE YpaBHEHUs C IBYMsI IIEPEMEH-
HBIMH.

CtpouThb rpaduKy JTUHCHHBIX YpaBHEHHI, B TOM YHCIIE
HMCNO0JIb3ys IMPPOBbIE PECYPCHI.

Pas/iM4yaTh mapauienbHbIe U IIePECEKAIOIINecs IPsMbIe
110 UX ypaBHEHUSM.

PewmiaTh cucTeMbl ABYX JIMHEUHBIX YpaBHEHUH C ABYMs
IEPEeMEHHBIMH IMOJICTAHOBKOM U CIIO0KEHHEM.

PemiaTh npocreinime cUCTEMBbI, B KOTOPBIX OJHO U3
YpaBHEHUH HE SIBIISISTCS] JIMHEHHBIM.

IlpuBoANTE rpadUYeCcKyl0 HHTepHpeTALUI0 peIIeHus
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU U CUCTEM ypaBHEHHIA
C ABYyMsI IIEPEMEHHBIMU.

PemaTh TeKCTOBBIE 3a4a4H alreOpandecKuM CIIocCOOOM

YpaBHeHus

YU HepaBeHCTBa.
HepaBeHcTBa
(12 4)

YucioBbele HEpaBEHCTBA M UX
CBOMCTBA.

HepaBencTBo ¢ onHOM nepemeH-
HOH. JInHeliHbIe HEPABEHCTBA C

dopmy/IMpOBaTh CBOMCTBA YHCIIOBHIX HEPABEHCTB, M-
JIIOCTPUPOBATH UX HA KOOPAWHATHOW MpsIMON, MAOKa3bI-
BaTh ajrcOpanyecKu.

IIpMeHATh CBOMCTBA HEPABCHCTB B XOJIC PEILICHHUS 3a/1a4.
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OJHOU MEepeMEeHHON U UX pemie-
Hue. CucteMbl JIMHEHHBIX Hepa-
BEHCTB C OJIHOM NEPEMEHHOW U
UX pelieHue.

WN3o0OpakeHue penieHus: JIHMHEH-
HOT'O HEPABEHCTBA U UX CHUCTEM
Ha YHUCJIOBOU MPAMOU

PemaTep nuHeliHble HEpAaBEHCTBA ¢ OJHOH IEPEMEHHOM,
n300pakaTh pElIeHHe HEpaBEHCTBA Ha YHCJIOBOM Mpsi-
MOM.

PemaTh cucteMbl JIMHEHHBIX HEPaBEHCTB, M300pakaTh
pellleHuEe CUCTEMBbl HEPAaBEHCTB Ha YHMCJIOBOH IIPsIMON

DyHKIMH.
OCHOBHBIE
MOHATUA
(54)

Tlonsatue ¢Qyukuuu. OO6nacTb
OIIPEICIICHUSI 1 MHOYKECTBO 3Ha-
geHuil pyakuun. CnocoOsl 3a1a-
HUS QYHKIHN.

I'padux ¢Pysxknum. CpoiicTBa
¢GyHKIIMY, NX OTOOpakeHHe Ha
rpaguke

Hcnosb30BaTh (GyHKIMOHAIBLHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

Bp1yuciAaTh 3HaYeHUs QyHKLH, 3aJaHHBIX GOpMYyTIaMu
(mpu HEOOXOAUMOCTH HCIOJIB30BaTh KaJbKYJSATOpP); CO-
CTaBJIATH TaGAMLbI 3HAYEHUH (QyHKIUU.

CTpOMTB N0 TOYKaM rpapukm QpyHKIHii.

OnuceIBaTh CBOMCTBA (QYHKIMU Ha OCHOBE e€ rpaduue-
CKOT'O TpeJCTaBICHUS.

Hcnosb30BaTh (QyHKIMOHAIBLHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

HccaepaoBaThb npuMmeps rpaUKoOB, OTPaXKAIOIIUX pealb-
HBbIE MMpoIEecCHl U siBjieHUs. [IpUBOAMTH NPUMeEPBI I1PO-
IIECCOB U SIBJIEHHMM C 3aJaHHBIMU CBOMCTBaMM.
Hcnosb30BaTk KOMNBIOTEPHbIE NPOrpaMMbl s I10-
cTpoeHUs rpaduKoB PYHKIUH U U3YUYSHUST UX CBONCTB

OyHKIMH.
YucioBble
byHKkMH
(94)

UreHre U MOCTpOeHHE I'paprUKOB
¢yukmuii. [Tpumeps! rpadukoB
byHKIHiT, OTpa)KAFOIINUX pealib-
HbBIE IPOILIECCHI.

DyHKIUH, OMUCHIBAIOIINE IIPsi-
MyIO U OOpaTHyKo IIpPOIOPIIHO-
HaJIbHBbIC 3aBHUCHMOCTH, UX I'pa-
¢uku. 'unepbona.

HaxoauTh c noMo1bio rpadpuka QyHKIIUHA 3HAYCHUE O/1-
HOM 3 paccMaTpuBacMbIX BCJIIMYHH IO 3HAYCHHUIO JpPYy-
TOM.

B HecnoxHBIX cilydasix BbIpa)kaTb popmMyJsioii 3aBUCH-
MOCTb MEXAYy BEINYHNHAMU.

OnucesIiBaTh XapaKTep HU3MCHCHUA OIIHOﬁ BCIIMYUHbBI B
3aBUCHUMOCTH OT U3MCHCHUS )1py1"01>’1.




9

ewwedJlodu Benogeq

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue
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I'papux dyskouun y 3= x2.

DOyHKUIUN Y = X2, y =X,

Yy = Jx, Yy = [x]; rpaduueckoe
pelieHue ypaBHEHUH UM CHCTEM
YpaBHEHUM

Pacno3HaBaTh Buibl u3ydaembix QyHkiuii. Ilokasbi-
BaTh CXeMAaTH4YeCKH MO0JIOXKESHHEe Ha KOOPJMHATHOI IuI0-
ckocTy rpadukoB GYHKIUH BHIa: Yy = X, Yy = X7,

y =Vx,y = IxI.

Hcnosb3oBaTh (QyHKLIHMOHAJbHO-Tpadpuyeckue mpej-
CTABJIEHMSI JUISI PEIICHHS ¥ UCCIICIOBAaHUsI ypaBHSHUH U
CUCTEM ypaBHEHUI.

IIpuMeHATH U PPOBBIE PECYPChI /I TOCTPOCHUS I'pa-
¢ukoB pyHKIUI

IloBTOpEHMHE
M 060011 eHue
(6 1)

TToBTOpEHHE OCHOBHBIX MOHSATHI
M METOJOB KypcoB 7 U 8 KJIaccoB,
o0oOmenne 3HaHUHI

BbiGUpaTh, NPUMEHATH, OLLeHUBATh CIOCOGbI CPaBHCHHS
4qyces, BBIUHACICHHH, TpeoOpa3oBaHUI BBIPAKEHUH, pe-
LLIEHUs] YpPaBHEHUN.

Ocy1iecTB/JIATh CAMOKOHTPOJIb BBINOJHIEMBIX JEHCTBUN
W CaMONPOBEPKY pe3ylibTaTa BBIYHCICHUH, MpeoOdpas3o-
BaHUM, NOCTPOECHUH.

PemaTh 3aAa4M U3 peajbHOMH )KU3HU, IPUMEHSATb MaTe-
MaTH4Y€CKHE 3HaHUsA Ui PpeHIeHus 3a7aad W3 JpYyrux
npeamMEeToB.

PemiaTh TeKCcTOBble 3ajadM, CpaBHUBAaTh, BbIGUPATh
CIoCoOObI PCIICHUA 3aJa4n
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HasBanue
paszesa (TeMbl)
Kypca (4Hcj0 4acoB)

OcHOBHOE cojepikaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06y'-lalOI.l.lﬂXCﬂ

Yucia 1 BbIYUC-
neHus. leictBu-
TeJIbHbIE YHCJIa
(949)

PamunonaneHbIC YKUcHa, Hppam-
OHaJIbHBIE YHCJIa, KOHEYHBIC U
OECKOHEUHBIC JCCATUYHBIE IPO-
O0u. MHOXKECTBO [ICHCTBUTEIIb-
HBIX 4YHCEN;, JeHCTBUTEIILHBIC
yHpciaa Kak OECKOHEYHBIE JIeCsi-
TUYHBIE ApoOu. BzammHO ogHO-
3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM  JICHCTBHUTEIbHBIX
quces U MHOKECTBOM TOYEK KO-
OPAMHATHOMW NPSIMOU.
CpaBHEHHE NECHUCTBUTEIbHBIX Y-
cen, apupMeTHIeCcKre ICHCTBHUS
C JIEeUCTBUTEIbHBIMU YHCIAMHU.
[MpubnmxéHHOE 3HAUYCHHUE BEITH-
YUHBI, TOYHOCTHb NPUOIIMKEHUS.
Okpyriienue yncen. [Ipukuaka n
OIIEHKa pe3yJbTaTOB BBIYUCIIC-
HUM

PasBuBaTh NpeACTaBJAEHHUA O UYHCIAX: OT MHOXKECTBA
HATypPaJIbHBIX YHCEJ JO0 MHOXECTBAa JEeHCTBUTEIBHBIX
qHCel.

O3HAKOMUTbCA C BO3MOXXHOCTBIO IIPEICTABICHUS ACH-
CTBUTEJILHOTO YHUCJIa KaK OCECKOHEYHON JIECSITUIHON qpO-
Ou, IPUMEHATD JCCATHYHBIC MPUOIMIKESHUS pallHOHATIb-
HBIX U UPPAfHOHAJILHBIX YHCEIl.

H306parkaTh IcHCTBUTEIILHBIC YHCJIAa TOYKAMH KOOPIH-
HATHOH MIpsIMOH.

3anuceiBaTh, CPABHUBATh U yNOPSAAOYUBATH JCHCTBU-
TeJbHbIE YUCIIA.

BBINOJIHATB, coYeTasl yCTHBIC U ITUCbMEHHbBIE MPUEMBI,
apudmMeTHUeCcKUe AENCTBUA C pallMOHAIIBHBIMHA YHCIa-
MU; HAXOAUTD 3HAaUCHUsS CTENEHEH C LeJIbIMU IToKa3aTe-
JISIMH ¥ KOpHEH; BBIYMUC/IATL 3HAYCHUS UHCIIOBBIX BBI-
pakeHui.

IMosryyuTs NNpeAcTaB/JI€HUe O 3HAUMMOCTH JE€HCTBUTEIb-
HBIX YHUCEJI B IPAKTHIECKON IeATeIbHOCTH YSIIOBEKa.
AHanu3upoBaTh M AeJaTh BbIBOALI O TOYHOCTH HPUOIIH-
JKEHUST JEUCTBUTEIIBHOTO YHCJIa IPU PEIICHUH 3aj1a4.
OKpyrjiaTh AeUCTBUTEIbHBIE YHCIIA, BBINOJHATH NPH-
KHUJAKY pe3yibTara BEIUUCICHNN, OLeHKY 3HAaueHUH drcC-
JIOBBIX BBIPAXKEHHH.

3HAKOMHUTBCS C UCTOPUEH pa3BHUTHS MAaTeMaTHKH
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YpaBHeHusa

Y HepaBeHCTBa.
YpaBHeHus

C OZHOM
nepeMeHHOH
(14 4)

JluneitHoe ypaBHeHue. PenieHue
YpaBHEHHUH, CBOAAIIMXCS K JIU-
HEWHBIM.

KBangpatHoe ypaBHenue. Pemre-
HHUE ypaBHEHHUIl, CBOISIIIUXCS
K KBaJpaTHBIM. BuUkBanpaTHBIE
YpaBHEHHSI.

IIpumMepsl penieHust ypaBHEHUMN
TpEeThel U 4YEeTBEPTOU cTENeHel
pa3noKeHNeM Ha MHOKHUTEIH.
Pemrenne  apoOHO-panioHab-
HBIX YPaBHEHUMN.

Penrenne TEKCTOBBIX 3aj1a4 ajre-
OpanvecKuM METOJIOM

OcBauBaTh, 3aNOMUHATh WU NPUMEHATb rpaduyeckue
MEeTO/BI IPU PEILIEHNU YPAaBHEHUN, HEPABEHCTB U UX CHU-
cTeM.

Pacno3HaBaTh 1iejble U IPOOHBIC YpaBHCHUS.

PemaTh /IMHelHbIE U KBaJpaTHbIe YPAaBHEHU, ypaBHe-
HUS, CBOISIIINECS K HUM, IpOCTEeUIIne IpoOHO-palmo-
HaJIbHbIC YPaBHCHUSI.

Hpel[.f[al‘aTb BO3MOKHBIE CIIOCOOLI pemICHNA TEKCTOBBIX
3a/1a4, 06CyKAaTh MX U pellaTh TCKCTOBbIC 3a7a4M pas-
HBIMHU cItoco0aMu.

3HAKOMUTBCA C UCTOPUEN Pa3BUTHS MAaTEMaTHKH

YpaBHeHus

U HepaBeHCTBa.
Cucrembl ypaBHe-
HUM

(14 4)

JIuneliHoe ypaBHEHHE C ABYMS
TIEPEeMEHHBIMU U ero rpaduk.
Cucrema AByX JIMHEHHBIX ypaB-
HEHHUI ¢ IBYMs NEPEeMEHHBIMU U
e¢ pemenue. Pemenue cucrem
JIBYyX ypaBHEHUI, OOJHO U3 KOTO-
PBIX JIMHENHOEe, a Apyroe — BTO-
poil creneHu.

I'paduaeckast wuHTEpHpeTanus
CHUCTEMBI ypPaBHEHHI C JOBYMs
epPEMEHHBIMHU.

OcBauBaTh U NPUMEHATb NPUEMBI PELICHUS CUCTEMBI
NBYX JIMHEWHBIX ypaBHEHUH C JIByMsl NEPEeMEHHBIMHU H
CUCTEMBI ABYX ypaBHEHHH, B KOTOPHIX OJHO YpPaBHEHHE
HE SIBJISICTCST JINHESHHBIM.

Hcnosb30BaTh (QyHKOUOHATBHO-TpaUUECKHe  Ipen-
CTaBJICHUS JIs1 pellIeHU U MCC/IeJOBaHUA ypaBHECHUH U
CHUCTEM.

AHanu3upoBaTh TEKCTHI 3aJa4, pelaTh ux aaredpanye-
CKHMM CIIOCOOOM: NMepexOAMTb OT CIIOBECHOH (opMyiu-
POBKH YCJIOBHSI 3a/1aUM K aJreOpanvdecKoil MOJIeIIH ITy-
TEM COCTAaBJICHUS CUCTEMbl YpaBHECHUIl; pemaTh COCTaB-
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Pemenne TeKCTOBBIX 3a71a4 ajire-
OpandeckuM crocobom

JICHHYIO CUCTEMY YpaBHCHUN; HHTEepNPeTUupoBaTh pe-
3yJIbTaT.
3HAKOMUTBHCA C UCTOPUEHN Pa3BUTHUS MaTEMaTUKHU

YpaBHeHusa

YU HepaBeHCTBa.
HepaBeHcTBa
(16 y4)

HucioBble HEpaBEHCTBA U HUX
CBOMCTBA.

JIuHeliHbIe HEPABEHCTBA C OOHOU
NEePEMEHHON U UX pELISHUE.
CucTeMbl TUHEHHBIX HEPABEHCTB
C OJTHOM NMEPEMEHHOMN U UX pelle-
HHUE.

KBangpatHbsle HEepaBeHCTBa U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB W CHUCTEM Hepa-
BEHCTB C ABYMs IEPEMEHHBIMU

YuTaTh, 3aIUCbIBaTh, IOHUMAaTh, UHTEPNPETUPOBATh
HEpaBEHCTBA; UCIT0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHUIO.
BBINOJIHATB NTpeoOpa30BaHs HEPABEHCTB, UCN0JIb30BaTh
11 mpeoOpa3zoBaHUsl CBOMCTBA YHUCIIOBBIX HEPABEHCTB.
Pacnio3HaBaTh JIMHEHHbBIC U KBaJpaTHbIE HEPABESHCTBA.
PewmiaTh JTuHENHBICE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbI HEPAaBCHCTB, BKJIIIOYAIOIINX KBa-
JpaTHOEC HEPABCHCTBO, U peIlaTh UX; 06CYKAATh MOTY-
YEHHBIC PEIICHUS.

HN306pakaTh pelieHre HepaBeHCTBA U CHCTEMBbI Hepa-
BEHCTB Ha YHCJIOBOM MOpPsIMON, 3allIMCBIBATh pEIICHUE C
HOMOIIBIO CHUMBOJIOB.

PeliaThb KBajJpaTHbIC HEPABEHCTBA, UCITONIL3YsI Ipaduye-
CKHE TIPEACTABIICHHS.

OcBauMBaTh U NPHUMEHSTb HEPABEHCTBA IIPU PEIICHUU
pa3JIM4yHBIX 3a7a4, B TOM YHCJIE IPAKTUKO-OPUEHTHUPO-
BaHHBIX

dyHKIUU
(16 4)

Keanparnunass ¢dysknus, e€
rpaguk u cBoiicTBa. [lapabona,
KOOpAHWHATHI BEPIINHBI ITapado-
JIbI, OCh CUMMETPHUH 1apaboJIbL.
Crentennble (DyHKIIUHM C HATY-
panbHBIMHU MOKa3aTeasiMi 2 U 3,
nx rpaduKH U CBOMCTBA.
I'paduxu d)yHKng: y = kx,
y=kc+b y=", y=ax

ax’, y = Jx, y = Ix]

y

Pacno3HaBaTh BUIbI U3y4aeMbIX (YHKIHil; HJIJIIOCTPHU-
POBaTh CXeMaTHU4Y€eCKH, OG'bSICHATh PaCIIOJIOKCHHE Ha
KOOPAMHATHOM MIOCKOCTH TpaduKoB QYHKIHH BuUaa:

y=kx,y=kx+b,y=—k,)y=ax2,y:ax3,

Yy = JXx, y = [X] B 3aBHCHMOCTH OT 3Ha4eHHI KO>(hu-
LIMEHTOB; OIHUCHIBATh UX CBOWCTBA.

Pacno3HaBaTh KBaIpaTU4YHYIO QyHKIHMIO 110 hopmyte.
IIpuBOAUTH NPUMEPHI KBAIPATHYHBIX 3aBUCUMOCTEH U3
peanbHON KHU3HH, (PU3UKH, TEOMETPHH.
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BbIABJIATH 1 000011aTh 0OCOOEHHOCTH T'paduKa KBajapa-
THaHOM pyHKIMK Yy = ax® + bx + c.

CTpPOMTB M U306pakaTh CXeMaTU4YeCKH rpaduku KBaapa-
TUYHBIX QYHKIWH, 3aJaHHBIX (pOpMyJIaMu BUAa Y = ax”,
y=al +qy=alx+p?y=ax’+ bx+c
AHa/IM3UPOBaTh U NMPUMEHATb CBOWCTBA H3YYCHHBIX
(yHKIMH [UIT UX TOCTPOCHHS, B TOM YHCJIE C ITOMOIIBIO
U(POBBIX PECYPCOB

YucioBbie nocje-
Jl0BaTeJIbHOCTH
(15 y4)

IlonsAaTHE 4YMCIIOBOHN mHOCEnOBa-
TEJILHOCTH.

3amaHue  MOCJIeIOBATEIBHOCTU
peKyppeHTHOI  dopmyrnoit u
hopmyrtoit n-ro uieHa.
Apudmerndeckass U TeOMETpPH-
yeckasi Tiporpeccuu. DopMyJibl
n-ro uigeHa apuMEeTHISCKOU H
reOMETPUYSCKOI MpOrpeccHid,
CYMMBI IIE€PBBLIX n 4JC€HOB.
WN3o0OpakeHne 4ieHOB apudme-
TUYECKOH M TIe€OMETPHUYECKOM
porpeccuii TOYkaMH Ha KOOp-
JTUHATHOM IIJIOCKOCTH.
JIMHEWHBIA M DKCIIOHEHIIHAJIb-
HBIA POCT.

CJI10KHBIE MPOLIEHTHI

OcBauBaTh M NPHUMEHSATH WHJICKCHBIE OOO3HAYCHUS,
CTPOUTH peuyeBble BbICKA3bIBAHUSA C HUCIOJIb30BAHUEM
TEPMUHOJIOTUM, CBSI3aHHOM C IOHSTUEM IOCJIeAOBATEIb-
HOCTH.

AHanu3upoBaTbh (GopMysy N-ro 4jeHa IOCIeI0BaATEIb-
HOCTH WJIH PEKYyPPEHTHYIO (opMyily M BBIYMCIAATD WICHBI
IIOCJIEIOBATEIBHOCTEH, 3aJaHHBIX STUMHU (HOPMYyITaMHU.
YcraHaB/MBaTbh 3aKOHOMEPHOCTBb B IOCTPOEHUHU IOCIe-
JIOBAaTEIIBHOCTH, €CJIH BBINHCAHBI ITEPBBIE HECKOIBKO €&
YJICHOB.

Pacno3HaBaTh apu(pMeTHUYECKyI0 U T'€OMETPHUUYECKYIO
IIPOTPECCUU IPU Pa3HBIX CIIocOO0ax 3adaHUs.

PemiaTk 3a7aun ¢ UCIOIB30BaHUEM (OPMYJI N-TO UICHA
apudMeTHIecKOl U reoMeTpUUIeCcKOi MporpeccHit, cym-
MBI IIEPBBIX 11 YJICHOB.

H306pakaTh WICHB OCIEA0BATEIFHOCTH TOYKaAaMHU Ha
KOOPAWHATHOM MJIOCKOCTHU.
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PaccMaTpuBaTh NpHMepbl NPOLECCOB U SIBJIEHUH U3 pe-
aIFHOM JKW3HH, WUIIOCTPUPYIOIINE W3MEHEHHE B apud-
METHUYECKOW MOpOrpeccuu, B N€OMETPUUECKOW Hporpec-
cHU; M300pa’kaThb COOTBETCTBYIOIIHE 3aBUCHUMOCTH TI'pa-
praecku.

PemaTh 3afa4yu, CBI3aHHBIC C YUCIIOBEIMU ITOCIIEOBA-
TEIBHOCTSIMH, B TOM YHCJIC 3aJa4Yd W3 peajbHOW KU3HU
C HCHOJIb30BaHHEM HU(MPOBBIX TEXHOJOTHH (DIEKTPOH-
HBIX TaOJUI, rpadUICCKOr0 KaIbKYJISITOpa U T.II.).
PemaTh 3a1ayy Ha CJIOKHBIC IIPOLICHTHI, B TOM YHCIIE
3a71a4d U3 peadbHOM MpakTHUKH (C HCIOJIB30BAHHEM
KaJIbKYJISATOPA).

3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI MAaTEMaTHKH

IloBTOpEHMe,
060061IeHHe,
crucTeMaTHu3anus
3HaHU!

(18 4)

Yuca U BBIYMCIEHUs (3aINCh,
CpaBHEHHE, JeHUCTBUS C NeUCTBU-
TENbHBIMU YHCJIAMH, YHUCIIOBAs
npsiMasi; MPOLEHTHI, OTHOIIIe-
HUSI, TIPONOPIINH; OKPYTJIEHHE,
npuOIIMKEHNE, OIICHKA; pelie-
HHE TEKCTOBBIX 3aaad apudme-
THYECKHM CITOCOOOM)

OnepupoBaTh NOHATUSAMHU . MHOXXECTBO, TIOIMHOXECTBO,
orepalMy HaJl MHOXKECTBaMHU; UCIOJIb30BaTh rpaduye-
CKO€ MpEeJICTaBJIEHHE MHOYECTB JJIsI OMUCAHUs pealib-
HBIX TIPOIIECCOB U SIBICHUH, IIPHU PEIICHUHU 3aaad U3 ApY-
TUX y4eOHBIX MPEIMETOB.

AKTya/1iM3upoBaTh TEPMHHOJIOTHMI0O U OCHOBHbIE JeM-
CTBUfA, CBSA3aHHbIE C 4YHUCJAMHU. HATypajlbHOE YHCIIO,
MPOCTOE€ M COCTaBHOE 4YWCJA, JCIUMOCTb HaTypaIbHBIX
quces, NPU3HAKU JEIUMOCTH, IEeJI0€  YHCIO0, MOIYIb
4yuciaa, OOBIKHOBEHHAs! M JIeCATU4YHasl JIpoOH, CTaHIapT-
HBIH BUJ YKClIa, apuMEeTHISCKUH KBaAPATHBIH KOPEHbB.

1 3nech IIPEACTaBJICHBI DJIEMEHTBI COCPIKaHUsI Kypca, u3ydaBlimecs B 5—=8 kJiac-
cax " TpeOyIoIre MMOBTOPEHUs, 0000IMeHNsT U cucTeMaTtn3anuu. O0paniaTbcs K
9TOMY MaTepually MOYKHO B BHJI€ aKI[EHTa Ha 3aBepIIafOlIeM dTare HU3ydeHUs
Kypca 9 kjacca WM pacrpeneisiTh 110 COOTBETCTBYIOUIMM TEMaTHYECKUM pa3-
nenam, U3ydaeMbIM B TCYCHHE YyYEOHOTO roja.
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ewwedJlodu Benogeq

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqaloumxca

BBINOJIHATE AEeWCTBUA, CPaBHUBaATh U yNopsAJ04YUBaTh
4YHCJIa, TPEACTABISATH 4YHCIa Ha KOOPAWHATHOW HPsSIMOH,
OKPYIJISITh YHCIIa; BBINOJHATH MPUKUAKY U OLLeHKY pe-
3yJIbTaTa BBEIYUCICHUH.

PemiaTh TEKCTOBBIE 3aJa4M apU(PMETHISCKHM CIIOCOOOM.
PemiaTe npakTu4ecKue 3ajadM, coiepiKaliue MpoIeH-
ThI, IOJH, YaCTH, BBIPAXKAIOIINE 3aBUCHUMOCTH:  CKO-
pocTb — BpeMsi — pacCTOsHHWE, IleHa — KOJIMYe-
CTBO — CTOHMMOCTB, 00BEM paboOTBl — BpemMsi — IIpoO-
U3BOJIHUTEIIFHOCTD TPYy/a.

Pa36upaTh peainbHBIC )KU3HCHHBIE CUTyalunu, GpopMyJiu-
POBaTh UX Ha SI3bIKE MaTEeMaTHKH, HAXOAMUTb pelIcHHe,
MPUMEHsIsI MaTeMaTHYeCKUW anmnapaTt, MHTepnpeTUupo-
BaTh pe3ynabTaT

Anre6panyeckue BbIpaXKeHUs
(nmpeobpa3zoBanue  anredbpamnye-
CKUX Bpra)KeHHFI, }IOl'lyCTI/leIe
3HAYCHUS)

OnepupoBaTh NOHATUSAMM: CTEIICHb C IIEJIBIM MTOKa3aTe-
jeM, apu(@MeTHUYecKHi KBaJpaTHBIH KOpPEHb, MHOIO-
4JIeH, anreOpanyeckas IpoOb, TOXKIECTBO.

BbINOJIHATH OCHOBHbIE €N CTBUA: BBITOIHITH PACUYETHI
mo ¢gopmynaM, MpeoOpa3oBEIBaTh Ieible, IPOOHO-paIr-
OHAJIbHBIC BbIPAXXCHUA W BBIPAXCHHUSA C KOPHAMHU, pea-
JIM30BBIBATh PA3JIOKEHHUE MHOIOYJICHA Ha MHOXUTECIIH,
B TOM 4YHCJIE C UCHOJIb30BaHUEM (POPMyJI pa3HOCTH KBa-
ApaToB M KBaJpaTa CyMMbl M Pa3sHOCTH; HaXOJUTbL J0O-
IIYCTUMBbIE 3HAYE€HHUSI NEPEMEHHBIX IS APOOHO-paIro-
HaJIbHBIX BBIPAXKCHUU, KOPHEH.
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MoaeaupoBaThk C IOMOIBIO (GOPMYJI peaabHEBIE IPOoIec-
CBI U SIBJICHHUS

PYyHKIUU (OCTPOCHUE, CBOM- OnepupoBaTh NOHATUAMU: GyHKIMs, rpaduk GyHK-
CTBa M3Y4YEHHBIX (DyHKIMI; Tpa- Uy, Hyau QYyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
(mueckoe pemieHme ypaBHEHHU OPOMEXYTKH BO3pAacTaHUs, yObIBAaHUS, HANOOJIbIIEE U
" Hux CI/ICTeM) HaAMMCHBIICC 3HAYCHU (1)yHKI_II/II/I.

AHanu3upoBaTh, CpPaBHUBATh, OGCY>KJAThb CBOICTBa
(byHKIUN, CTPOUTD UX TpaduKH.

OnepupoBaTh NOHATUAMMU. NOpsiMasi MPONOPIUOHAITH-
HOCTb, OOpaTHasT MPONOPUHOHAIBHOCTb, JIMHEHHas
¢bynknms, kBagpatudyHas QYHKOHS, napadoria, THIIep-
Oomna.

Hcnosib30BaTh rpadUuKM JUIsl OINPEICICHUS CBOWUCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, AJIsl pelIeHUs 3a7ad U3 Apy-
rux y49eOHBIX MPEAMETOB U pealbHOU KU3HHU; MOJEJIH-
poBaTh ¢ IOMOUIBIO TPadUKOB peaTbHBIC TPOIECCH U
SIBJICHHSI.

Beipa:xaTh GOpMyJIaMHM 3aBHCUMOCTH MEXJy BEJINYH-
HaMH

IIpu paszpaboTke padoueil nmporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YYTEHBI BO3MOXK -
HOCTH HWCHOJIF30BAHUS JICKTPOHHBIX (IHM(PPOBBHIX) 00pa30BaTEAbHBIX PECYPCOB, SIBISIOMINXCS y4eOHO-METO-
IUYECKUMH MaTepuanamMu (MyJIbTHMEIUIHBIE IPOTPaMMBI, SJICKTPOHHBIE YYEOHHKHM W 3aJa9HUKH, DJICK-
TPOHHBIE OMOJINOTEKH, BUPTyAIbHBIE J1aO0OPAaTOPUH, UTPOBBIE MPOrPaMMBl, KOJUJICKIIUH HU(PPOBBIX 00paszo-
BaTENbHBIX PECYpPCOB), MCHOJB3YEeMBIMHU s OOYYCHUS W BOCHUTAHHUSA PA3JIMYHBIX TPYII MOJIb30BaTeNIeH,
IPEACTAaBICHHBIMHU B AJIEKTPOHHOM (IM(GPOBOM) BHAE U peaU3yIOMUMHU JuAakTudeckne Bo3moxxHoctn MKT,
coJiep>)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 0Opa3oBaHMU.



PABOYAAA NMPOrPAMMA
YYEBHOIO KYPCA «TEOMETPUAA». 7-9 K/TACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

«MaremMaTHuKy y’Ke 3aT€M Y4YUTh HaJ0, 4YTO OHAa YM B IOPSIOK
IIPUBOAUT», — IIMCaAJ BEJIMKUN pPYyCCKUU yueHblM Muxaun Bacuibe-
Bu4 JlIomoHOCOB. U B 3TOM COCTOUT OHA U3 ABYX Mejeil 00ydeHUs
TE€OMETPHUHN KaK COCTAaBHOM 9acTHM MaTEeMaTHKHU B IIKOJE. DTOH LeIn
COOTBETCTBYET JOKa3aTeJbHasl JUHUS NPEINoJaBaHUsI T€OMETPUHU.
Crienys nIpeaCcTaBICHHON paboueild mporpaMme, HA4YMHasl C CEAbMOTO
KJIacca Ha ypoKaX I'€OMETPHUH OOyYarOIIUICs YIUTCS IPOBOIUTH J10-
Ka3zaTeNbHBIE PACCYXKIECHUsS, CTPOUTH JIOTHUUYECKHE YMO3aKJIIOUECHHUS,
JIO0Ka3bIBaTh HCTUHHBIC YTBEPXXACHUSA U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, OPOBOJAUTH PACCYXKAEHHUSI «OT MPOTUBHOIO», OTIHYATh
CBOMCTBa OT IPU3HAKOB, (DOPMYIUPOBATH OOpATHBIEC YTBEPKIACHUSI.
V4YeHuK, OBJIaJeBIIMH HCKYCCTBOM pacCyXJaTh, OyJAeT MPUMEHSTH
€ro u B OKpy»aromen xusHu. Kak nucan reomerp u neparor Mrops
®denoposuu HlapsIirug, «IIOABMH, HOHUMAIOIMUMH, YTO TaKOE J10 -
Ka3aTeJIbCTBO, TPYJAHO U Jla’ke HEBO3MOXHO MAaHUIYJIUPOBaTh». I B
5TOM COCTOHUT BA)KHOE BOCIHHUTATEIIBHOE 3HAUEHUE HU3YUYEHHUS TeoMe-
TpHUHU, NPUCYIIEE UMEHHO OTEUYECTBEHHOW MAaTEMaTHYECKON IIKOJIE.

BwMmecTe ¢ TeM aBTOpPBI NPOTrpaMMBI IIPEIOCTEPETAIOT YyUUTEIS OT
W3JIMIIHEro (popmaiinzmMa, o0COOCHHO B OTHOILIEHHH Ha4dall M OCHOBA-
Hull reometrpun. @panuysckuil marematuk Kan JIbeoHHE 1O ATO-
MYy HNOBOJlY BBICKa3aJicsl Tak: «UTO KacaeTcsi JeJIUKATHOW MPOOIeMBbl
BBEJICHHUSI KaKCHUOM», TO MHE Ka)KE€TCsl, YTO Ha IIEPBBIX MOPaxX HYX-
HO BOOOIIIE N306eraTh MPOU3HOCHUTH caMO 3TO cjIoBO. C apyrou ke
CTOPOHBI, HE CIE€AYyEeT YIIyCKaTh HHU OOHON BO3MOYXHOCTH HaBaTh
OPUMEPHI JJOTHYECKUX 3aKII0OYSHUH, KOTOphIE Kyaa B O0abIneii me-
pe, 4eM HuJest akCUOM, SIBJISIIOTCS UCTUHHBIMH U €IMHCTBEHHBIMU
JABUraTEIsIMU MaTEMATHYE€CKOTO MBIIIIEHUS.

BTopoii 11e1610 H3yUeHHSI TEOMETPHUH SIBJISICTCS] UCITOJIb30BaHHUE
€€ KaKk MHCTPYMEHTa MpPHU PEUICHHH KaK MaTeéMaTHYEeCKUX, TaK U
OpaKkTUYECKHUX 3a7a4, BCTpeUaroluuxcs B peanbHOU ku3HU. OKOH-
YUBIIUN KypC T€OMETPHUHU MIKOJIBHUK HOJDKEH OBITh B COCTOSIHUU
OIPENIeIUTh I'e€OMETPHUYECKYIO0 (HUTYpy, ONHUCATh CIOBAMHU JIaHHBIN
4epTE)kK UIIM PUCYHOK, HAWTHU IUIOIAAb 3€MEJIBHOIO y4acTKa, pac-
CUNTATh HEOOXOOMMYIO AJIWHY ONTOBOJIOKOHHOTO KabOessl MM Tpe-
Oyemble pa3Mephl rapaka JUisi aBTOMOOWIISI. DTOMY COOTBETCTBYET
BTOpAasi, BBIYHCIJIUTEIbHAsI JUHUS B U3YUSEHUU I'€OMETPUHU B IIKOJIE.
JlaHHasi mpakTHU4YecKasl JIMHUs SIBISIETCSI HE MEHEE BaXKHOU, 4yeMm
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nepas. Emé [lmaTton mpenmuckiBaii, 4ToObl «rpaxkaane Ilpekpac-
HOTO TOpoJila HU B KOEM CiIydae HE OCTAaBJISUIA T'€OMETPHUIO, BEIb He-
MaJIOBa)XHO Ja)ke MOOOYHOe e€ IpUMEHEHNE — B BOCHHOM JIeJie Ja,
BIIPOYEM, U BO BCEX HAyKaxX — JJIsl JIYYIIIETO UX YCBOCHUS: MBI BEIlb
3HaeM, Kakasg OECKOHEUYHas pa3HHUIla CYIIECTBYET MEXIY UEIIOBEKOM
MIPUYACTHBIM K T€OMETPUU M HETIPUIACTHBIM». [[JIsT 3TOTO YyUUTEIIO0
PSKOMEHAYETCsI MOa0upaTh 3aauyd NPAKTHYECKOTO XapaKTepa Jis
paccMaTpuBacMBIX TEM, YYHUTh JIETCH CTPOUTh MAaTEMAaTHUYCCKHUE MO -
I peanbHBIX JKU3HCHHBIX CHUTYalllid, MPOBOJUTH BBIYHUCIICHUS U
OIICHUBATH aJICKBAaTHOCTH ITOJIYUYCHHOrO pe3ynbrata. KpaiiHe Ba)KHO
MOMUYEPKUBATh CBSI3M TCOMETPUU C JIPYTUMH IIPEIMETaMU, MOTHBU-
pOBaTh HCIIONB30BATh OIPEIACICHHUS Te€OMETPUISCKUX (PUTYp U MHO-
HSATUI, JEeMOHCTPUPOBATH IPUMEHCHHUE ITOJTYUYCHHBIX YMCHUNA B QH-
3UKEe U TeXHUKE. DTH CBsI3M HaumOoiiee sipKo BHAHBI B Temax «Bek-
TOPBD, « [pPUTOHOMETPUIESCKHUE COOTHOIICHUS»,«MeTOI KOOPIHHATY
n «Teopema ITudaropa.

B 3akinroueHue conuiéMcs Ha BEJIMKOIO MaTeMaTuKa M acTpOHOMa
HNoranna Kenmnepa, 9ToObl emé pa3 MOOYESPKHYTh H METalpeaIMeT-
HOE, M BOCIIMTATEJIbHOC 3HadYeHWe reomerpuu: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus

tributum inter causas est, cur homo sit imago Dei*.

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CornacHo yyeOHOMY MuIaHy B 7—9 Kkjaccax mM3ydaeTcs ydeOHBIH
Kkypc «['eomeTpus», KOTOPBIi BKIIOUAET CIIEAYIONINE OCHOBHBIE pa3-
nenbl coaepxkanus: «['eomerpuyeckue GUrypbl U UX CBOMCTBa,
«/I3MepeHne reoMeTpHYecKnX BEIIMYUH», a TakXke «JlekapToBbl
KOOPAWHATHI Ha IUNIOCKOCTH», «BeKTOpbI», «/IBM)KEHHS MIOCKOCTH
n «IIpeobGpazoBaHUsT TTOTOOUSI».

VY4eOHbIN IJIaH NpeayCcMaTprUBacT U3yUYeHHE IeoMeTpuHr Ha 0a3o-
BOM YpOBHE, MCXOJs U3 HEe MeHee 68 ydeOHBIX 4acoB B y4yeOHOM
roay, Bcero 3a Tpu rojga o0ydenuss — He MeHee 204 yacos.

'r eoMeTpHs eAUHa U BeuHa, oHa Oiucrtaet B boxeem nyxe. Hamma npu-
YacCTHOCTb K HEH CIIy>KHUT OJHHUM U3 OCHOBAHUU, II0 KOTOPBIM YEJIOBEK
nokeH ObITh oOpazom Boskeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COZEPYAHME YYEBHOTO KYPCA (MO FOZIAM OBYYEHMS)
7 Knacc

HauvanpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JIy4.
Yroun. Bunsl yrinos. BeprukajabHble U CMEXKHBIE YINbl. buccekrpu-
ca yria. Jlomanasi, MHOroyroinbHuk. IlapannensHOCTh M NEpIEHIU-
KYJISIPHOCTB IIPSMBIX.

Cummerpuunblie Gurypsl. OCHOBHBIE CBOICTBa OCEBOW CHMMe-
Tpun. IIpuMepsl CHMMETPHUH B OKPYIKAIOIIEM MHpE.

OCHOBHBIE TIOCTPOCHHSI C MOMOIIBIO MOUPKYJISI W JIMHEHUKH.

TpeyronsauK. BrIcoTa, MenmaHa, OMCCEeKTpHca, UX CBOMCTBA.
PaBHOOCnpEeHHBIN W PaBHOCTOPOHHHUN TPEYTOJFHUKU. HepaBeHCTBO
TPpEyroabHHUKA.

CBoiicTBa U NMPHU3HAKH PAaBHOOEIPEHHOTO TpeyrojbHHUKa. [Ipu-
3HAKH PABEHCTBA TPEYTrOJIbHUKOB.

CBoiicTBa ¥ NpHU3HAKHU HapaJlIeIbHBIX NpsAMbIX. CyMMa yTjIoB
TpeyrojabHHUKa. BHeIIHHE yTriibl TPEyroJdbHUKA.

IIpsimoyronpHblii TpeyrojabHUK. CBOWCTBO MeEIHaHbI MPSIMO-
YI'OJIBHOTO TPEYTOJIBHUKA, IPOBEAEHHON K runorenyse. Ilpusnaku
paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJBHUKOB. IIpAMOYyTroapHBIN Tpe-
YTOJNBHUK ¢ yrioMm B 30°.

HepaBencTBa B reoMeTpHUH: HEPABEHCTBO TPEYTroOJbHHUKA, HEpa-
BEHCTBO O JJIMHE JIOMAHOMW, TeopeMa O OOJIbIIEeM yTJIe U OOJIbIIel
CTOPOHE TpeyrojabHHUKA. [lepneHauKyasap U HaKJIOHHAS.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yriia U cepeauHHBIA
NEePIEHIUKYISIP K OTPE3Ky KaK TeOMEeTPHUIECKUEe MECTa TOUYEK.

OKXpy>XHOCTB U KPYT, XOpJAa U AUaMeTp, UX cBoiicTBa. Bzanmuoe
pacmosio’keHHe OKPY>KHOCTH | npsimoi. KacarensHasa u cexymias K
OKpy>kHOCTH. OKpPY>KHOCTb, BIHUCaHHas B yroJj. Bnucannas u onu-
CaHHasi OKPY>XHOCTH TPEyTOJIbHUKA.

8 knacc

YersipéxyroasHuku. Ilapamnenorpamm, ero npu3Haku U CBOM-
cTBa. HacTHBIE CilydyaW MapajijieJJorpaMMoOB (IPSIMOYTOJIBHHUK, pOMO,
KBaJpaT), UX IIPpU3HAKU U cBolicTBa. Tparenus, paBHOOOKas Tpa-
neuus, €€ cBolcTBa U NpusHaku. [IpsiMoyroabpHas Tpaneunusi.

Meton  yaBoeHus  meauanbl. lLleHTpanbHass ~ cUMMeETpHs.

Teopema daneca u TeopemMa O MPOIOPIHOHAIILHBIX OTPE3KaX.
Cpennue JTMHUM TPEYTrojdbHUKA U Tpaneuuu. LleHTp macc Tpeyroms-
HHUKA.

I[MTonobOue TpeyronbHUKOB, kKodpduruent nonoodwus. [Ipusnaku mo-
06usI TpeyroJbHUKOB. [IpuMeHeHne mogooust mpyu pelIeHuH Mpak-
TUYECKHUX 3a/ad.
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CsoiicTBa momiazie reomerpudecknx ¢puryp. P@opmyiibl JUis
IUIOIIaM TPEYTOJIBHUKA, IapajieiorpaMmma, poMmOa U Tparenuu.
OTHoIIeHUEe TUToIane Mogo0OHBIX GUTYDP.

Brraucnenune nnomazneit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeT4aToU Oymare.

Teopewma IMudaropa. I[lpumenenue Teopemnl Iludaropa mpu pe-
IIIE€HNHU MPaKTUYECKUX 3ajad.

CuHyc, KOCHHYC, TAHT€HC OCTPOrO yIjla MPsIMOYTOJIBHOTO Tpey-
rogbHUKAa. OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO. TpUronome-
tpuueckue ¢pyuxuuu yriios B 30°, 45° u 60°.

BrnimcanHbie 1 EHTPaJILHBIC YTIJIBI, YTOJ MEXIY KacaTeIbHON 1
XOpAoH. Yribl MEXIYy XOpJaMU U CEKyLIMMU. BiucaHHbIC U ONU -
CaHHbIC 4YETBIPEXYTOJBHUKU. B3auMHOE pacrojioKeHue [ABYX
okpyxHOcTel. Kacanme okpyxHocTeli. OOmue kacaTelIbHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

CuHyc, KOCHHYC, TaHTeHC yriioB oT 0 g0 180°. OcHOBHOE TpHUTO-
HOMETPHYECKOE TOXAeCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenne tpeyrompHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHY -
coB. PerreHme mpakTHYECKUX 3a7a4 C HCIOJB30BAHHUEM TEOPEMBI
KOCHHYCOB M T€OPEMBI CHHYCOB.

IIpeoOpa3zoBanue mogo0us. [1ogo0ue COOTBETCTBEHHBIX SJICMECH -
TOB.

Teopema 0 IpoM3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIL-
HUHU OTPE3KOB CEKYyIIMX, TEOpeMa O KBaJpaTe KacaTeIbHOM.

BexTop, nnuHa (MOIYynb) BEKTOpa, COHApaBIEHHBIE BEKTOPHI,
IIPOTHUBOMOJIOKHO HAIIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEK-
TOPOB, PAaBEHCTBO BEKTOPOB, ONEPAIIMH HAJ BeKTOpaMu. Pasioxe-
HHUE BEKTOpa IO ABYM HEKOJUIMHEapHBIM BekTopaM. KoopamHaTsl
BekTopa. CkansipHO€ NPOU3BEACHHE BEKTOPOB, NPUMEHEHHE s
HaXO0>XJICHUSI JJIMH U YTJIOB.

JlekapTOBBI KOOPAWHATHI Ha IIOCKOCTH. Y PaBHEHUS ONPSIMOHA U
OKPY’>KHOCTHU B KOOpJMHATaX, NepeceyeHnue OKPYXKHOCTEH U mps-
MBIX. MeTOJI KOOpJAUHAT U €r0 MPpUMEHEHHE.

[TpaBribHBIE MHOTOYTOJIBHUKHU. JlmnHA OKpy»XHOCTH. ['pamycHas
W pajuaHHasi Mepa yrJja, BBIYHCIEHHUE UIMH JIYI OKPY>XHOCTEH.
ITnomane Kpyra, ceKTopa, CerMeHTa.

JIBMOKEHHsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETPUH (QUryp
(pnmeMmeHTapHbBIle TpencTaBieHus). [lapamnenbsHbiii mepenoc. IloBo-
porT.

MATEMATUKA. 5—9 knaccbl 73



MNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA PABOYEM
MPOIrPAMMBI KYPCA (MO NO4AM ObYHEHWUA)

OcBoenune yuebHOro Kypca «I['eomerpus» Ha ypoBHE OCHOBHOTO
obmrero ob6pa3zoBaHUS JOJHKHO OOECIIEUYMBATH JOCTIKCHHUE CIETYTO-
IIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB:

7 knacc

1. Pacrio3HaBaTh n3ydeHHbIE TeOMETpHYESCKUE QUTYDPBI, OTIPEACIISTh
WX B3aMMHOE pacIIONIOKEHUE, M300pakaTh TeOMeTpHUYEeCKue (pu-
TypBI; BBINOJIHATH YEPTEXKHU IO YCIOBHUIO 3amaud. M3mepATs JIm-
HEWHBbIe U YIJIOBBIE BEeJIWYUHBI. PemnraTe 3a7auu Ha BBIUMCICHUE
JUIAH OTPE3KOB U BEJIMYHUH YTJIOB.

2. [lenats TpyOyIO OLICHKY JIMHEHHBIX M YIJIOBBIX BEJIWYHH IpEIMeE-
TOB B pEaJbHOM >KHU3HU, PAa3MEpPOB NPUPOJHBIX OOBEKTOB. Pa3s-
JIMYaTh pa3Mepsl ITUX OOBEKTOB IO IMOPSAKY BEIMYWHBEL.

3. CTpOUTBh 4EPTEXKU K T€OMETPUUYECKUM 3ajJadaM.

4. Ilonp30BaThCcsl MpU3HAKaMHU PABEHCTBA TPEYTOJBHHUKOB, UCIOJb-
30BarTh MPU3HAKH M CBOWCTBa PaBHOOCHPEHHBIX TPEYTOJIbHHUKOB
IIpU pEUICHUHN 3ajad.

5. [IpOBOTUTE JIOTHUECKHE PACCYXKIECHHS C UCIIOJIB30BAaHUEM IreoMe-
TPUYECKHUX TEOPEM.

6. Ilonp3oBaTbCsA NpPU3HAKAMU PABEHCTBA MOPSIMOYTOJBHBIX TpeEy-
TOJIBHUKOB, CBOMCTBOM Me€IHUaHbl, MPOBEAEHHON K THIIOTEHY3€
MPSMOYTOJILHOTO TPEYTOJbHUKA, B PEIICHUN I'€OMETPUIYECKUX 3a-
Jad.

7. OnpenensTh NapajieJIbHOCTh MPSIMBIX C MOMOIIBIO YTIJIOB, KOTO-
pele obpasyeT ¢ HUMH cekymas. OmnpenensiTe NapajuIeIbHOCTh
NPSAMBIX C HOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOU mpsi-
MOH 10 TOYEK APYroil IpsIMOU.

8. Penrate 3ayiaym Ha kiieT4aTtoii Oymare.

9. IIpoBOANTE BBIYHUCIICHUS W HAXOJWUTh YHCJIOBBIE M OyKBEHHBIC
3HAYEHUsSI yTJIOB B T€OMETPHUYECKHUX 3aJadaxX C HCIIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYIrOJbHHUKOB M MHOTOYIOJBHHKOB, CBOWCTB
YIJIOB, OOpa30BaHHBIX IPU IIEPECEUEHHUH JIBYX IMapaJuIeJIbHBIX
NpsIMBIX CeKylleil. PemarTe npakTUdeckKue 3ajladd Ha HaxOoXKIe-
HUE yIJIOB.

10. BrmageTs NOHSATHEM TIe€OMETPUYECKOro MecTa TodeK. YMEThb
ompe- IeJsTh OMCCEeKTPUCY yTJIa U CePEeIUHHBIN MEePIeHINKYIAP K
OT- pe3Ky KaK reOMETPUYECKHE MECTa TOYeK.

11. @OpMyIHPOBATh ONPEAECIIEHUSI OKPYKHOCTH U Kpyra, XOpAbl U
JAuaMeTpa OKPYXHOCTH, MOJIb30BAaThCSl UX CBOHCTBaMU. YMETh
NPUMEHSTh 3TH CBOMCTBA IPU PEIICHUM 3a1ad4.
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12. Bnazgerp TMOHSITHEM OIIMCAaHHOW OKOJIO TpPEYyroJIbHUKa

OKpPY>XXHO- CTH, yMeThb HaxoauTh €€ neHrp. lloap3oBarhces
¢pakTamMmm O TOM, UTO OHCCEKTPHUCHI YTJIOB TPEYrOJbHHUKA
nepecekarTcsi B OJHOW TOYKEe, U O TOM, 4YTO CEpeJIMHHBbIE
NEePUEHIUKYJIAPHl K CTOPOHAM TPECYTOJIbHUKA IIEPECEKAIOTCS B
OJIHOM TOYKE.

13. Brmapgetrp mOHsITUEM  KacaTelbHOW K  OKPY>KHOCTH,
NOJIb30BAaTHCSI TEOPEMON O MEPIEHAUKYISIPHOCTH KacaTeJIbHOU U
panmyca, Ipo- BEeAEHHOTO K TOYKE KacaHUS.

14. ITomp30BaTHCS MPOCTEHIIMMHA TEOMETPHUUYECKUMHU HEpPaBEHCTBA-
MU, TIOHUMATh WX MPAKTUIECKUN CMBICII.

15. IIpoBOOMTE OCHOBHBIE TEOMETPUYCCKHE TIIOCTPOCHHUS C
TMOMOIIBIO UPKYJISI U THUHCHKH.

8 knacc

1. Pacrmo3naBaTh OCHOBHBIE BU/IBI YETHIPEXYTOJILHUKOB, UX 3JIEMCH-
THI, OJIB30BATHCSI UX CBOWCTBAMM IPH PEUICHUH I'€OMETpHYe-
CKHUX 3a7ad.

2. [IpuMeHATH CBONMCTBA TOYKHU IIE€PECEUCHUS MEeAUaH TPEYTOoJIbHUKA
(meHTpa Macc) B peIICHUM 3a7ad.

3. BnaneTs moHsTHEM cpegHEW NUHHUH TPEYyTroJbHHUKA W Tpamleluu,
MIPUMEHSTh UX CBOMCTBA MPHU PEIICHWH TI'€OMETPUYECKHUX 3ajad.
IMonb3oBarecst Teopemoit Daneca U TEOPEMOU O NPONMOPLUHUOHATIb=-
HBIX OTPEe3Kax, IPUMEHATh UX JJIsI PeIICHU MPaKTHIECKUX 3a7ad.

4. [IpuMeHSTh MPU3HAKU 110JI00MSI TPEYTOJIbHUKOB B PEIICHUH I'€0-
METPHUYECKHUX 3a7ad.

5. [Tonb3oBaTbcst Teopemoii [Tudaropa amis peuieHuss reoMeTpuye-
CKUX U MpakTU4Yeckux 3anad. CTpoUTh MaTeMaTHUYECKYI0 MOJEIb
B MPaKTHYECKHUX 3ajJlayax, CaMOCTOSITEJIbHO JIeJIaTh 4epTEX M Ha-
XOIUTHh COOTBETCTBYIOIIHE AJIUHBI.

6. BraneTs MOHATHAME CHHYyCa, KOCHHYyCa U TaHT'€HCa OCTPOTO yriia
NPSMOYTOJIBHOTO TPEyrojbHHUKa. [1onb30BaThCd 3TUMU MOHSITHUS -
MU AJIs1 pELIEHUs] NPAKTUUECKUX 3ajiad.

7. BeraucasTe (pa3iIuyHbIMHM CITOCOOAaMHM) IUIOIIAAb TPEYTOJIbHUKA 1
IUIOIIA I MHOTOYTOJBHBIX (UTYp (MOIB3YSICh, TAEe HEOOXOIMMO,
KanbKyasaTopoM). [IpuMeHSITs MOJTydeHHBIE YMEHUS B IIPaKTHUE-
CKHUX 3ajavax.

8. BmaneTs MOHSATHSMHU BIIMCAHHOTO U IEHTPAJIIFHOTO yIila, UCIIOJb-
30BaTh TEOPEMBI O BIIMCAHHBIX yrjlax, yriax Mexay xopaamu (ce-
KyIIMMH) U yrje MeXJAy KacaTelbHON M XOPIAOW MHpHU peleHUHn
reOMEeTPUUYECKUX 3a7ad.

9. BrageThs MOHSITHEM ONMCAHHOIO YETBHIPEXYTOJIbHUKA, NPUMEHSTH
CBOMCTBA OMNHUCAHHOIO YETBIPEXYTrOJIbHUKA IIPU PELICHUM 3a]ad.
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10. HpI/IMeHﬂTB TOJIYYCHHbIC 3HAaHU HA NPAKTUKE — CTPOUTH MATEC-
MaAaTUYCCKHUEC MOACIIHN JIA 3ada4d peanLHoﬁ KU3HU MU TIIPOBOAHTH
COOTBETCTBYIOIIUE BBIYUCIICHUA C IPUMECHCHUEM HO,I[O6I/I}I n Tpu-
TOHOMETPUHN (HOJ'II)3yHCI), rac H606XOILI/IMO, KaﬂLKyJ’IﬂTOpOM).

9 knacc

1. 3HaTh TpPUrOHOMETpHYeCKHMEe (YHKUMHU OCTPBIX  YIJIOB,
HaXOJHUTHhC UX MOMOIIBIO PA3JIMYHBIE JIEMEHTHI MIPSIMOYTOIIBHOTO
TPEYroJIbHUKa («pEUICHHE TMPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxonuTe (¢ NOMOIIBIO KaJbKyJISITOpAa) AJIUHBI U YIJbl JUIA
HETAOINYHBIX 3HAYCHHH.

2. ITonp3oBaThest popmMysIaMH NMPUBEACHUS U OCHOBHBIM TPHUTOHO-
METPUYECKUM TOXXJIECTBOM JUJIsl HAXOXKJACHUSI COOTHOIIIEHUN MeX-
Iy TPUTOHOMETPHUYECKUMH BEIIMUYMHAMH.

3. Mcnonp30BaTh TE€OpEMBbl CHHYCOB U KOCHUHYCOB JUISI HaXOXKICHUSI
pa3INYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pEHIeHHuEe TPEeyTroabHU-
KOB»), IPUMEHSTh UX MPHU PEUICHUH I'€OMETPUYECKHUX 3ajad.

4. Brangete NOHSATHAMH HpeoOpa3oBaHUs MOJO0OMS, COOTBETCTBEH-
HBIX 3JIEeMEHTOB NoJoOHBIX ¢uryp. [lonp3oBaTbcs cBolicTBamu
MOoA00MSsI MPOU3BOJIBHBIX (UTYP, YMETh BBIUYHCISTH JJIWHBI U Ha-
XOJUTH yIiabl y NonoOHbIX puryp. [IpuMeHsiTs cBolicTBa 1Mogo0us
B MPAaKTHYECKHX 3ajJlayax. Y MEeTh IIPUBOAUTH IIPUMEPHI MTOT0OHBIX
¢dburyp B OoKpyxaroliieM MHupe.

5. ITonp30BaThCs TeOpeMaMH O MPOU3BEACHHUU OTPE3KOB XOPHd, O
MIPOMU3BEICHNHN OTPE3KOB CEKYyIIMX, O KBaJpaTe KacaTeIbHOM.

6. ITonp30BaThCA BEKTOPAMH, MIOHUMATh UX F€OMETpUYECKUN U PH-
3UYECKUN CMBICI, MPUMEHSATh UX B PEIICHHUU T'€OMETPUUYECKUX U
¢bumsngeckux 3anad. [IpuMeHSITH cKaJsIpHOE IPOU3BE/ICHUE BEK-
TOPOB Il HAXOXJICHUS JAJIUH U YTJOB.

7. ITonp30BaThCsI METOAOM KOOPAHMHAT Ha INIOCKOCTH, IIPUMEHSTH
€Tr0 B PEIICHUN T'€OMETPHUYECKHUX M MPaKTUYECKUX 3a1ad.

8. BraneTs MOHSATHIMH OPaBMJIBHOTO MHOTOYTOJIBHUKA, JITHHBI
OKPY>XHOCTH, JJIUHBI IYTH OKPY>XHOCTH M paJUaHHON MEpHI yria,
YMETB BBIUUCIISITh ILUIOIA1b KpyTa U ero yacted. [IpuMmeHsaTs no-
JIydE€HHbIE YMEHUsI B MIPAKTUYECKUX 3ajavax.

9. Haxomute ocu (MM IIEHTPBI) CHMMETPUH (PUTYp, MPUMEHSTH
JBWKCHUS TUIOCKOCTH B MPOCTEHIINX CiIydasX.

10. [IppMeHATh MOJTydeHHBIC 3HAHUS Ha MIPAKTUKE — CTPOUTH MaTe-
MaTHYE€CKHE MOJENIH IJIs 3a7ad peaibHOM XM3HU U MPOBOJUTH
COOTBETCTBYIOIINE BBIYMCIICHUS C IIPUMEHEHHUEM MOJ00Us U TpH-
TOHOMETpPUYECKUX (PYHKIUH (IMOIb3YsICh, I/Ie HEOOXOIUMO, KaJlb-
KYJISITOPOM).
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TEMATWUYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 68 v)

HasBanue
pa3gzesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaeprKaHue

OCHOBHbIE BU/bI
JAesTeJIbHOCTH
06Gy4yarIMxcsa

PJIEKTPOHHBbIE (LM
o0pa3oBaTebHbIE

IIpocTeiimue

reoMeTpuyecKue
¢urypb1

M UX CBOMCTBA.

H3mepenue
reoMeTpHYeCKUuxX

BeJINYUH
(14 4)

IIpocreiimue reomeTpudecKkue 00b-

€KTBhI! TOYKH, IIPAMBIC, JIYYHU U
YTJbl, MHOTOYT'OJIBHHUK, JIOMAaHasl.

CMeXHBIC U BEPTUKAJIBHBIC YTIJIbI.

Pabora ¢ nmpocTeimnmMu yepTekaMH.
N3mepeHne NUHENHBIX U YTJIOBBIX

BCJIMYWH, BBIYHUCIICHHUEC OTPE3KOB U

YTJIOB.
[Tepumerp 1 1wIomwans ¢Guryp, co-

CTaBJICHHBIX U3 IIPAMOYI'OJIBHUKOB

dopMy/IMpPOBATh OCHOBHEIC ITOHSTHS U
ompezene-

HUSI.

Pacno3HaBaTh u3sydeHHbIE
reomMeTpudeckue Gury-

pBl, ONIpeAesIATh UX B3aUMHOE
pacIioyoKeHue,

BBINOJIHATB 4epTEXK 10 YCIOBUIO 3a1a4H.
IIpoBOAUTE NpOCTENIINE MOCTPOSHUS C
IIOMOIIbIO

LMPKYJISI U JIMHEUKH.

N3MepsATh nMHEHHbIE U YIJIOBBIE
BCIIMYHUHBI TI'€O-

METPHUYECKUX U MPAKTHIESCKUX
OOBEKTOB.

OnpeaeaATh «Ha Ijas3» pa3Mepsl
peabHBIX 00b-

€KTOB, IPOBOAHUTD IpyOyIO OIEHKY UX
pa3MepoB.

PemaTthb 3aJa4YM Ha BBIYHUCIICHUC JJIUH
OTPE3KOB U

BEJINYNH yTJIOB.

PemaTek 3agaun Ha B3aUMHOE
pAaCIOJIOKEHHUE Teo-




METPHUYECKUX QUryp.

IIpoBOAMTE KiTacCU(HUKAINIO YTIIOB,
BbIYUCIATH

JUHEHHBIC U YIJIOBBIC BEJINYHHBI,
NpPOBOAMUTH He-

00XOAMMBIE NOKa3aTElbHBIE
paccyXaeHusl.

3HaAKOMUTBHCA C UCTOPUEN pPa3BUTUI

reoOMeTpUH




8.

ewwedJlodu Benogeq

IIpodoaiceHue

Hasgauue BIEeKTPOHHBbIE (1N
pa3gesia (TeMbl) OcHOBHOe cojep:KaHUe OcHOBHbIE BHABI 00pa3oBaTe/IbHb]
JAeATeJIbHOCTH
Kypca (4Hc/io 4acoB)
0Gy4YaloIXcsa
TpeyrojbHUKH ITonsiTe 0 paBHBIX TPEYrOJBHUKAX PacnosHaBaThb rapsl paBHBIX
(22 y) U MIEPBUYHBIC TIPEACTABIICHUS O paB- TPEYTrOJIbHUKOB Ha TOTOBBIX YEpTekax (c
HBIX (KOHTPYSHTHBIX) purypax. Tpu yKa3aHUEM IIPU3HAKOB).
IIpU3HAKa paBEHCTBA TPEYTOJIHLHH- BeiBOAUTH CIICZICTBHS (paBeHCTB
KOB. COOTBETCTBYIO- IIUX DJJIEMEHTOB) W3
IIpu3Haky paBeHCTBA MPSIMOYTOIb- PaBEHCTB TPEYTOJLHHUKOB.
HBIX TPEYTrOoJbHUKOB. CBOWCTBO Me- dopmMmysIMpOBaTh OIpeICICHUS:
JUAHBI MPSIMOYTOJIBHOTO TPEYTOJIb- OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
HHUKA. OpsIMOYTOIBHOTO, paBHOOEApPEH- HOTO,
PaBHOOeApeHHBIE W PaBHOCTOPOH- PaBHOCTOPOHHETO TPEyrOJIbHUKOB;
HUE TpeyroiabHUKU. Ilpu3Haku wu OuCccek- TPHCHI, BBICOTHI, MEIHAHBI
CBOWMCTBa PaBHOOEIPEHHOTO Tpey- TpeyTroIbHUKA; cepe- JTUHHOTO
roJIbHUKA. MEePIeHANKYJIsIpa  OTpe3Ka; IHepumerpa
IIpotuB OGombmmeil CTOPOHBI Tpey- TpEeyroJbHUKA.
TrOJIbHUKA JIC)KUT OOJIBIIHK yTroJl. dopMy/IMpPOBaTh CBOWCTBA W TPHU3HAKH
IIpocTeiimme HepaBEeHCTBA B TeOMe- paBHOOE- IPEHHOTO TPEYTrOJIbHUKA.
Tpun. HepaBeHCTBO TpeyroibHUKA. CTpouTb uYeprexH, pelaTb 3ajadM c
HepaBeHnctBo 10MaHOH. TIOMOUIBIO Ha-  XOXICHUS paBHBIX
ITpsiMOyTOJIBHBIN TPEYrOJIBHUK C TPEYTOJIbHUKOB.
yriom B 30°. IIpuMeHATH MPHU3HAKH paBeHCTBa
IlepBBIe MOHATHS O MOKAa3aTEIb- MPSIMOYT'OJIBHBIX ~ TPEYTOJILHUKOB B
CTBax B Ir€COMETPUHU 3aaa4dax.
Hcnonb3oBaTh LudpoBbIe pecypchbl AJIA
MCC/Ief0- BaHUA CBOMCTB M3y4daeMbIX
uryp.
3HAaKOMHUTBCA C MCTOPHUEH pa3BUTHUs

reoMeTpUn




INapasienbHbIe ITapannenpHble IpsAMBIC, UX CBOM- dopmMy/IMpOBaATh NOHATHE

npsaMble, CcyMMa ctBa, Ilarenii mocrtynar EBkimna. napajuleIbHbIX NPsI-MbIX, HAXO0AUTh
yIJIOB TPEyroJbHUKa Haxkpect nesxamye, cOOTBETCTBEH- NpPaKTUYECKUE HNPUMEPHI.
(14 y4) HBIE U OJTHOCTOPOHHHE yTiIbI (0Opa- MN3yuyaTh cBOIiCTBa YIJIOB,

O6pa30BaHHI)IX IIpyUu ne-peCCUCHUM
IapaJiyICJIbHBIX TIPSIMBIX CeKyIJ.IefI.
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30BaHHBIE MPHU MEPECEUECHUN Tapai-
JICIIBHBIX NPSIMBIX CEKYIICH).
IIpu3Hak mapaaaenbHOCTH MPSIMBIX
4yepe3 paBeHCTBO PACCTOSIHUU OT TO-
4eK OJHOI IpsIMOM 0 BTOpOH mpsi-
MOMH.

CyMMa yriioB TpeyrojabHUKa U MHO-
TOYTOJIbHHKA.

BHeminue yrisl TpeyrojabHUKa

IIpoBOAUTHL AOKa3aTe/IbCTBAa
napajuleJIbHOCTH  JABYX  HOpPsAMBIX  C
IIOMOIIBIO YTJIOB, OOpa30BaHHBIX IIPHU
IIEPEeCeYeHUH OSTUX TPSAMBIX TpeThei
npsMoil. BBIYHMCAATE CyMMy YIJIOB
TpeyroJabHHUKA U MHOI'O-YT'OJIBHUKA.
HaxoauTb uncioBble U OyKBEHHBIE
3HAa4YEHHUsI YIJIOB B T'€OMETPHUUYECKHUX
3ajlagax C MCIIOJIb30BAHHU- EM TEOPEM O
CyMMe YTJIOB TPEyrolbHHKAa U MHOIO-
YTrOJIbHUKA.

3HAKOMUTBCS C HMCTOpHEN pa3BUTHUs
reOMEeTPUU




OKpyKXHOCTh

U KpYT.
FeomeTpuyeckue
NMOCTPOEHUsA

(14 4)

OKpy>XHOCTB, XOPAbl U JUAMETPHI,
ux cBoiictBa. KacarenpHas K OKpyx-
HocTU. OKpY>KHOCTh, BIIUCaHHAas B
yroi. I[lonsartue o I'MT, npumeneHnue
B 3aJa4yax. buccekrpuca u cepeauH-
HBIM NEPHNEeHIUKYJISIp KaK Treome-
TPUYECKHE MECTa TOYEK.
OKpy>XHOCTB, OIIMCAaHHAasi OKOJO
TpeyroJibHUKa. BrincaHnHas B Tpey-
TOJIBHUK OKPY>KHOCTb.
IIpocreiimue 3an1aun Ha NOCTPOSHUE

dopmyupoBaTh omnpeaesieHUs:
OKPY’KHOCTH, XOp- [bl, JUaMeTrpa U
KacaTeJIbHOU K OKpyxHocTH. HU3- y4daThb
UX  CBOMCTBA, TMpPU3HAKH, CTPOHUTH
yeprexu. MccaemoBarb, B TOM ducie
HMCHOJIb3YS nudposbie pecypchl:
OKpPY>KHOCTb, BIIMCAaHHYIO B YyroJI; LEHTpP
OKPY>XHOCTH,  BIIMCAaHHOH B  yTIOJ,
PaBEHCTBO OTpPE3- KOB KacaTeJIbHBIX.
HUcnosb3oBatb metoa I MT mnsa
J10Ka3aTeJIbCTBATEOPEM O IIEPECCUCHUU
OHCCEKTpPHUC yIJIOB TPEy-TOJIbHUKA U
CEepEeAUHHBIX NEPHEHIUKYIAPOB K CTO-
pOHaM TpeyrojbHHUKa C IIOMOIIBIO

I'MT. OB/1ageBaTh NOHATUAMUA
BIIMCAHHOM W OMMCAaHHOWOKPY>XHOCTEN
TpeyTroabHUKA, HAXOAUTb LIEHTPBIITHX
OKPY>XKHOCTEH.

PemaTthb OCHOBHBIC 3aJayu Ha
IOCTPOEHHEe: yIila, PaBHOIO ITaHHOMY;
CEepEeaANHHOTO TIEPIICHIUKYJISIpa JaHHOTO
OTpe3Ka; MNPsIMOM, NPOoXOoIsilied uepes
NAaHHYI0O TOYKY H TIEPIICHIUKYJISIPHOU
NAaHHOW  mps- MOW; OHCCEKTPUCHI
JAHHOT'O yrIJjia; TPEYTOJIBHUKOB II0
Pa3IHYHBIM DIIEMCHTAM.

3HAKOMHUTBHCA C UCTOPUEN pa3BUTHS
reOMETPHUHU




08

ewwedJlodu Benogeq

IIpodoaiceHue

Ha3zBaHue o PJIEKTPOHHBIE
CHOBHBbI€ BU/BbI
pa3gesa (TeMbl) OCHOBHOe coJeprKaHHe A oOpa3oBaTeJIk
JAesTeJbHOCTH 06y4aroluxcs
Kypca (4Hc/Io 4acoB)
IloBTOpEHME, 0606- IToBTOpeHUEe U 0O0OOIICHHE OCHOB- PemiaTh 3aa4M Ha MMOBTOPEHHUE,
WJLTIOCTPUPYIO-
HIeHue HBIX IMOHSATHU U METOAOB KypcCa e CBsA3U MECXKAY pa3JIMYHbBIMUA YaCTsIMHU
Kypca
3HaHUA 7 xiacca
(4 4)
8 knacc (He MeHee 68 u)
HasBanue 0 PJIEKTPOHHBbIE
CHOBHBIE BU/BI
paszesa (TeMsl) OcHOBHOE cojep>KaHHue A oOpa3oBaTeJik

Kypca (4Huc/Io 4acoB)

JAesATeJbHOCTH 06y4alolmuxcs

YeTbIpEXyTroJIbHUKHU
(12 4)

ITapamesorpamMm, ero MpuU3HaAKA U
cBoiicTBa. HacTHBIC ClIy4yad Tapai-
JIeJIOrpaMMOB (IPpSAMOYTOJIBHUK,
poMO, KBazpaT), X HOPHU3HAKH U
cBoiicTBa. Tpamenus. PaBHoGokast u
MPSIMOYTOJIbHAsI TPAIICIIHH.

VY nBoenue menuanbl. LlenTpanbHast
CUMMETPUS

H306pakaTh M HAXOAMTb Ha YepTexax
4eThIpEX- YTOJIBHUKHU Pa3HBIX BHUIOB M HX
3JIEMEHTBHI.

$opmyupoBaTh omnpejeJeHus:
napajurejiorpaMma, MHpsIMOYTOJIBHHKA, pomoOa,
KBaJlpaTa, Tpanenuuu, paBHOOOKOI Tpamenuu,
OpsIMOYTOJIbHOM Tpameuuu. /lokasbiBaTbh H
HCN0/Ib30BaTh NPH pellleHUH 3aAa4 IIpU3HaKN
W CBOHCTBa: mapajuieaorpaMma, IpsMO-
YrojJpHHUKa, pomMmOa, KBajapara, Tpallelluu,
paBHO- OOKOIl Tpamenuu, MPSIMOYTOJIBHOM
Tpamnenuu.

IIpyMeHATL MeTOJ, YIBOECHUs
TpeyroJjib- HUKa.

MeauaHbl




Hcnosb3oBaThk 0OU(POBBIE pecCypehl s
HCCIJICOO-BaHUA CBOMCTB U3y4dacMbIX (l)I/Ipr.
3HaKOMUTbCA c ucropuen pa3BuTHs
reOMETPUU
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Teopema daneca
U TeopeMa O Hpo-
MOPIUOHATBHBIX
oTpe3Kax, NoJ06-
Hble TPEeYTroJIbHUKHI
(15 4)

Teopema dainieca u Teopema O Mpo-
IMOPIIMOHAJIBHBIX OTpPe3Kax.
Cpenssisi JIUHHUST TpPEyTroJbHHUKA.
Tpamenust, e€ cpeaHsIsT TUHUS.
IIpormopumoHanbHBIE OTPE3KH, IIO-
CTpPOEHHE 4YEeTBEPTOro MPOMOPLHO-
HaJIBHOTO OTpe3Ka.

CBoiicTBa IGHTpa Macc B TPEYyroJjb-
HHUKE.

ITonoGHBIE  TpeyroJbHHKH. Tpu
IIpU3HAaKa IMOJO00HS TPEYyrOJIbHUKOB.
IIpakTHyeckoe npuMeHeHHE

IIpoBOAUTH NOCTPOEHUA C
ITIOMOIIBIO ITUPKYJIS U JTUHEHKH
C HCIIOJIb30BAaHHUE TEOPEMbI
daneca u TE- OpeMbBl O

MMPONOPLUUOHATBHBIX
OTpe3Kax, CTpOMTH
4eTBEPTHII

MIPONIOPLUHOHAIBHBINA OTPE30K.
IIpoBoaUTH

AOKa3aTeJbCTBO TOrO, 4YTO
MeIHaHbI TPEyroJIbHUKA

MEPECECKAOTCS B OJHON TOYKE,
1 Ha-XOAUTb CBsI3b C LICHTPOM
Macc, HaXOAUThb OTHOIIE- HUE,
B KOTOPOM MEIHAaHBI JCISATCS
TOYKOW UX TepPe-CCUCHUSI.
Haxoaurtb OI00HBIE
TPEYrOJbHUKA HA TOTOBBIX
qepTexax [¢ YKa3aHUueM
COOTBETCTBYIOIIIMX  MpPHU3HA-
KOB HOJ00HS.

PemaTh 3aa4M Ha 110J100HLIE
TpeyFOHbHI/lKI/l C IIO- MOUIIBHO

CaMOCTOSTEIbHOI'O
MOCTPOCHUSI  YEPTEKEH u
HaXO0X1ECHUS OJTOOHBIX
TPEYTOIBHUKOB.

IIpoBoauTH
JAO0Ka3aTeJIbCTBa c
HCITOJIb30BaHUEM MIPU3HAKOB
no00usI.

JlokaspIBaTh Tpu IIpU3HAKa
11o100MsI TPEYTOJIbHU-KOB.




[IpuMeHATH NOJIy4YE€HHbIE
3HAHU npu peumenuu
T€OMETPHUICCKHUX Hu
MIPpaKTUYICCKUX 3aaad.
3HAKOMUTBCA C HCTOpHUEH
pPa3sBUTUA T'€COMETPUU

Inomaab. [Tonssitne o0 oOmIedl Teopuu III0- OBsaieBaTh  NEePBUYHBIMU
HaxoxaeHue majm. npeacTaBJIeHUAMUA 00 oOmieit
njiomaaei DopMyJIbI IS IIIOMIAH TPEYTOJIb- TeOpuH  IUiomamu  (Mepsl),
TPeyroJibHUKOB HHUKa, napauiesorpamma. OTHoIIe- dopmMysIMpoBaTh  CBOICTBa
U MHOT'OYT'OJIBHBIX HHUE IUTomiafgeil TPeyroJbHUKOB C IUIOIIAM,  BBISICHATH uX
Juryp. [Lnomagun OOIIMM OCHOBaHWEM WIN OOIIeH HATJISITHBIA CMBICIT.

noAo0GHBIX Guryp BBICOTO. BbIBOAUTDH bopmymsr
(14 4) oAy  MapainjierorpaMmma,

TPEYTrOJIbHUKA, Tpaneluu M3
popmynbl IJI0IA N




OPSAMOYTOJIBHHUKA
(xBagpara).
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ewwedJlodu Benogeq

IIpodoaiceHue

HasBaHue

OCHOBHBIE BUJbI

PJICEKTPOHHBbIE (].ll/l(

pa3gesia (TeMbl) OCHOBHOe cojep:KaHue o0pa3oBaTe/IbHbIE
JAeATeJTbHOCTH
Kypca (4Hc/io 4acoB)
0Gy4YaloIXcsa
Beruucnenue 1miomaneil CI0MHBIX BeiBOAUTH (opmynsr TUI0IaIx

¢uryp depe3 pazOWcHUE HA YacTH U
JIOCTPOCHUE.

ITmomanu ¢uryp Ha KierdaToi Oy-
Mmare.

[Mnomann mnomobHBIX ¢uryp. BeI-
quClICHHE IUIommanei. 3amadm ¢
MPaKTUYCCKUM CcoJepKaHueMm. Pe-
IIEHWE 3aJa4 C MOMOIIBIO METOIa
BCIIOMOIaTEIbHOM TLIOIIA A

BBIITYKJIOTO YETBIPEX- yrOJbHUKA 4Yepes
OUaroHadW W YTroJl MEXIy HHMH.
Haxoaute iomanau duryp,
u300paKEHHBIX Ha KieTyaTtol Oymare,
MCNOJIb30BaTh pa3OHeHNUE HA YacTH U
JIOCTPOCHHE.

Pa36upaTe npuUMepbl HCIOJIB30BAHUS
BCIIOMOTa-  TEJIBHOW  IUIOIIANM  JUIA
pelIeHNs] TEOMETPHYECCKUX 3a/ad.
HaxoauThb niomann mogo0HBIX QUTYDP.
BBIUMCAATD TUIOMAINA Pa3IMIHBIX
MHOT'OYTOJIBHBIX DUTYP.

PewiaTs 3a4a44 Ha IUI0OIAAb C
MPAKTHYECKUM CO-JIepP)KaHUEM

Teopema [Iudaropa
U HayaJia
TPUTOHOMETPHUH
(10 9)

Teopema IMudaropa, e€ mokazaresb-
cTBO M npuMmeHenune. OOpaTHas Teo-
pema Iludaropa.

OmnpeesieHue TPUTOHOMETPUYECKUX
yHKIUI OCTPOro yria, TPUroHOMe-
TPUYECKUE COOTHOIICHHUS B IPSIMO-
YrOJIBHOM TpeyroyibHuKe. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKISCTBO.
COOTHOIICHHST MEX/y CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C
yrinamu B 45° u 45°; 30° u 60°

Jloka3sbiBaThb Teopemy [ludaropa,
MCIO0JIb30BaTh

e€ B MMPAKTUYECKUX BBIYUCIICHUSX.
DopMy/IMPOBATh ONPEICICHUS
TPUTOHOMETpHYC-CKUX (YHKIINHA
OCTpOro yrila, IPOBEPSATH UX KOP-
PEKTHOCTb.

BbBIBOAUTH TPUTOHOMETPUUECCKHE
COOTHOILICHUA Bpr{MOyFOJ’IbHOM

TPEYTrOJbHUKE.
HccinepoBaTh  COOTHOUICHUS — MEXAY
CTOpOHaMU B MPSIMOYTOJIBHBIX




TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnosib30BaTh (pOpMyJibl IPUBEICHUS U
OCHOBHOE TPUTOHOMETPUUECKOE
TOXKECTBO IJIs HAXOXKICHUS
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COOTHOUIIEHUN MEXY
TPUTOHOMETPUUECKUMHU (PYHK-LIHUSIMHU
Pa3IMYHbBIX OCTPBIX YIJIOB.
IIp¥MeHATH IOJyYEHHbIE 3HAHUS U
YMEHUSI NPUPEHIEHUN IMPaKTHUIECKUX
3ajad4.

3HaAKOMUTBHCA C UCTOPUEN pPa3BUTUI
reOMETPUU

PJIEeKTPOHHBbIE (11
oO0pa3oBaTebHbI

Yr/ibl B OKpY>KHO-
ctu. BnucanHbie

U ONMHUCAHHBbIE
YeTbIPpEeXyroJIibHUKH.

KacaTenbHble

K OKPY>KHOCTH.
Kacanue okpy>kHO-
crei

(13 v)

BrnucaHHbBIC W LICHTPAJIBHBIC YTJIBI,
YroJ MeXAy KacaTeJbHOU U XOpIoil.

VYTl MEXIy XOpIaMH U CEKYIIr-
MH.

Brnincannuble U onucaHHBIE YEThIPEX-
YIOJBHUKH, UX MPHU3HAKU U CBOM-
crBa. Ilpumenenue »>TUX CBOWUCTB
pU PElIeHUH I'eOMETPUYECKUX 3a-

nad.

Bzaumuoe PacCIIOJIOKEHUEC ABYX

okpyxkHocTeli. KacaHnue okpy’kHO-

cTen

PopMy/IMPOBATh OCHOBHBIC OIPEACIICHUS,
CBsI3aH-

HBIE C yTIaMH B Kpyre (BOUCAHHBIN
yroiu, IeH-

TPaJIbHBINA YT OJI).

HaxoAuTh BIIHICAHHBIE YTJIHL,
ONnuparoLIuecs Ha OJ1-

HY IYTY, BBIYMCJIATE YTl C TOMOIILIO
TEOPEMBI O

BIIMCAHHBIX YTJIAX, TEOPEMBI O
BIIMCAHHOM YETBI-

PEXYTOIBHUKE, TEOPEMBI O IEHTPAITHHOM
yrie.

HccaepaoBaTh, B TOM YHCIIE C TOMOIIBIO
U(GPOBBIX

pecypcoB, BOUCAHHBIE U OIHCAHHBIC
4eThIpEX-

YrOJIbHUKH, BBIBOJUTB UX CBOHCTBAa U
IpPU3HAKH.

Hcnosib30BaTh 3TH CBOMCTBA U NPU3HAKHU
pH pe-

IIICHUH 337124

IMMoBTOpEHME, 0606-

HeHue

HOBTOpeHI/Ie OCHOBHBIX TTOHSITUU U

METOHOB KypcoB 7 U 8 KJaccos,

PemraThs 3aa4M Ha NOBTOPEHHUE,
WITFOCTPUPYIO-

IITHUEC CBs3HU Mexq:[y paSHI/I'-IHI:IMI/I qacTsaMHu
Kypca




3HaAHUI 000011IeHNEe 3HAHUI
(4 4)
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9 knacc (He MeHee 68 4)

HasBanue
pasaesa (TeMbl)
Kypca (4Hcj10 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHbIE BUJBI
JAesATe/IbHOCTH
o6y4Jaromuxcs

PJIEKTPOHHBbIEC (LK
oOpa3oBaTebHbIE

Tpuronometpus.

TeopeMbl KOCHUHY-
COB U CHHYCOB.

PelieHue TpeyroJib-
HUKOB

OmpeneneHne TPUTOHOMETPUIECKUX

¢yuknumit yrmos or 0° mo 180°.
KOCHuHYC B CUHYC TIPSIMOTO U TYIIOTO

yrina. Teopema xocuHycoB. (O0600-
mEéHHas) TeopeMa CUHYCOB (C paau-

dopmMyIMpOBaTh OIpeje/ieHUusa
TPUTOHOMETpUYE-

CcKNX (PYHKIHU TyObIX U NPSAMBIX yTIJIOB.
BBIBOAMTE TEOpEMY KOCUHYCOB U TEOPEMY)|
CHHYCOB

(c pagnycoM OIHCAaHHOW OKPY>KHOCTH).
PelmlaTh TpeyrojabHUKU.

noao6us. Merpuue-
CKHE COOTHOLIEeHUS

B OKPY>KHOCTH

Owusi.

COOTBETCTBEHHBIE DIIEMEHTBI HO,HO6-

HBIX QHUTYP.

(16 4) yCOM ONHMCAaHHOM OKpyskHOCTH). Ha- PemaTh nmpakTudecKue 3aaadd,
XOXKACHUEC NJIUH CTOPOH U BEJIMYUH CBOAAIIHUCCA K Ha-
XOXKIACHUTIO PAa3JINMYHBIX 2JICMCHTOB
TPEYTrOJIbHUKA
YTJIOB TPEYTOJIbHUKOB.
dopmysia IIoUaaAu TPEeyrojbHUKa
4yepe3 JBE CTOPOHBI U yroJl MEXIy
Humu. Popmyna MIOMIAA YEThI-
pEXyTrosIbHUKA Yepe3 ero JuaroHalin
U YyrOJI MEXOy HUMH.
[IpakTuueckoe NDpUMEHEHUE JOKa-
3aHHBIX TCOPEM
IIpeoGpa3oBaHue [TonsaTue o mpeoOpa3zOBaHUM IOJI0- OcBauBaTh NOHATHE IIpeoOpa3OBaHU

noao0us.

HccaepaoBaTh OTHOIICHUE JIHMHEHHBIX
3JIEMEHTOB

¢puryp npu npeoOpa3zoBaHUM MOJIOOUS.
Haxoaurthb

MpUMEpPbl MOA00HsI B OKpYIKaIOIISH

JOEUCTBUTEIb-



(10 v)

Teopema 0 MPOU3BEACHUH OTPE3KOB
XOp/I, Teopema O MPOU3BEICHUU OT-

pPE3KOB CEKyIIHX, TeopemMa O KBa-

apate kacareabHoi. IlpuMenenue B

PEUHICHUHN T'€COMETPUICCKUX 3a1avd

HOCTH.
BBIBOAUTH METPUYCCKHUE COOTHOIIICHUS
MEXIy OT-

pe3KaMu XOpH, CEKYIIUX U KacaTeIbHBIX C
HCIIOJTb-

30BaHHUECM BITMCAHHBIX YTJIOB H
NOJNOOHBIX Tpey-

TOJIBHUKOB.
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PemraTe reomMerpuueckue 3agaud U
3aauu U3 pe- aJIbHOM JKHM3HH C

HCITOJIb30BaHUEM IMOJOOHBIX Tpe-

YTOJIBHUKOB
BeKTOpbI OmnpeneneHue BEKTOPOB, CIOXKEHUE Hcnosib30BaTh BEKTOPBI Kak
(12 4) U Pa3HOCTh BEKTOPOB, YMHOKEHHE HampaBJeHHBIE OTpe3- KW, UCCIeJ0BaTh
BEKTOpa HA YHCJIO. reoMeTpUYECKUi (mepemernieHue) u

DU3NUECKU U TeOMETPUUYECKUN
CMBICII BEKTOPOB.

Pa3znoxenue BekTOpa IO ABYM He-
KOJIIMHEeapHbIM BekTopaMm. Koopan-
HaTbl BEKTOpaA.

CkasipHO€  MPOU3BEJAEHHE BEKTO-
pOB, €ro MPUMEHEHHE TSI HaXOXK/e-
HUS JJIUH U YIJIOB.

Penrenne 3amad ¢ moMoIIbIO BEKTO-
poB.

IIpuMeHeHne BEKTOPOB I pelle-
HUS 3a7lad KUHEMaTUKU U MEXaHU-
KM

(m3nueckuii (cuia) CMBICIIBI BEKTOPOB.
3HaTh omnpejesieHUs] CyYMMBI U
Pa3sHOCTH BEKTOPOB, yMHOXXCHHUSI BEKTOpa
Ha 4uCIIO, vccjaenoBaThb reo-
METpUYSCKUH M (UINYSCKUNH CMBICIBI
3TUX ollepa- LUH.

Pemiate reomerpuyeckue 3agadyu  C
HCIIOJIb30BAHU-EM BEKTOPOB.
PacksagbiBaTh  BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnosib3oBaTh CKaJIsIpHOE
MIPOU3BEJCHUE BEKTO- POB, BBIBOJHUTH
€ro OCHOBHBIE CBOMCTBA.

BplyuciaaTe cyMMy, pa3HOCTb U
CKaJsIpHOE MPOU3- BEJICHHE BEKTOPOB B
KOOpJIMHATAX.

I[IpyuMeHATh cKaIsIpHOE NPOU3BEIACHUE
JJIS1 HAXOXK-JACHUS JJIMH U YIJIOB




JeKapToBbl KOOPJAM-
HATBI Ha IUIOCKOCTH
(9 9)

JlexkapTOBbI KOOPAMHATHI TOYEK Ha
MJIOCKOCTH.

VYpaBHeHHE TIPSIMO. YTIIOBOH KO3 -
(uueHT, TaHreHc yria HaKJIOHA,
napajieIbHbIE U MEePIeHINKYIISP-
HBIC IpPsIMBIE.

YpaBHeHUEe OKpyXHOCTU. Haxoxae-
HHE KOOPAWHAT TOUEK NEePECCUCHUS
OKPY>KHOCTHU U IPSIMOMU.

OcBauBaTh IMOHATHE MPSIMOYIOJIbLHOU
CHUCTEMBl KO- OpAWUHAT, JEKapTOBBIX
KOOPJAMHAT TOYKH.

BpIBOAUMTBL  ypaBHEHUE IpsIMOH U
OKPY’>KHOCTU. BbBI- [e/IATh NOJHbIH
KBaJpaT [UIsl HaXOXJCHHUs LEHTpa U
panuyca OKpY>KHOCTH no eé
YPaBHEHHUIO.

PewiaTsh 3aa4M HA HAXOXXACHHE TOUCK
nepecede- HUsI NPSIMBIX M OKPYXHOCTEH
C IOMOIIBIO METO1a KOOPAUHAT.
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IIpodoaiceHue

HasBaHue PJIeKTPOHHBIE (U]
pa3gesia (TeMbl) OcHOBHOe cojep:KaHUe OcHOBHbIE BHABI o0pasoBaTe/lbHbIE P
JAeATeJTbHOCTH
Kypca (4Hc/io 4acoB)
0Gy4YaloIXcsa
MeTon koopAuHAT IIPU PELICHUU Hcnmosb30BaTh CBOMCTBA  yIJIOBOIO
TEOMETPUYECKUX 3a1ad. ko3 puienTa NpsAMoil Npu pelIeHUH
Hcrnonp30BaHUE METOMA KOOPAUHAT 3ajad, TS oIpeaeIICHUsI
B MPaKTUYCCKUX 3adadax PacCIIOJIOXKECHUSA HpﬂMOﬁ.
IIpuMmeHATH KOOpJIMHATHI npu
peuieHnu T€OMETpHU- YCCKUX H
IIPpaKTHUYCCKHUX 3aaa4, pIRIS: §
IIOCTPOCHUA MaTeMaTHUYCCKHUX

MoOJeJIeN peasibHBIX 3azad («me- ToJI
KOOPAMUHAT).

ITos1b30BaTBCA i1 MOOCTPOCHUS U
HCCIEIOBAHUN un(prBLIMI/I
pecypcamu.

3HAKOMUTBCA C HUCTOPUEN pa3BUTHS

TeOMeTpUHA

I[IpaBU/IbHBIE
MHOTOYTOJIbHUKH.

JIJIMHA OKPYKHOCTH
MU IUIOIAaJb Kpyra.

BeluyuciieHue mjiao-
majen
(8 4)

ITpaBunbHbIC MHOT'OYT'OJIbHUKH,
BBIUMCIICHUE UX BJIEMEHTOB. HHcIo
T W JJWHA OKPY>XHOCTH. JlnmuHa ny-
Ir'u OKpy>KHOCTU. Paguannas mepa
yria.

[Imomane Kpyra u €ro 3JIE€MEHTOB

(cexTopa m cerMeHTa). Beraucienue
mwromaneit puryp, BKIIOYAIOMIIX

POopMyJIMPOBATH OINpPEIACIICHUE
MPaBUIIBHBIX MHO-

rOyroJIbHUKOB, HAXOAUTb UX
3JIEMEHTEI.

IMonb30BaThCA IOHITHEM JIJINHBI
OKPY>KHOCTH,

BBCJIEHHBIM C ITOMOIIBIO MPaBIILHBIX
MHOT'OYTOJTh-

HUKOB, ONIPEeAeJIATh YHUCIIO T, JUTHHY
YT Y paju-

aHHYIO Mepy yrija.

IIpoBOoAMTEL NEepexon oT paluaHHOMI
MepBbI yria K




SJI€MEHTHI KpyTa

rpaaycHOif 1 HAa0OOpOT.

OnpepgenaTrs mwiomangs Kpyra.
BeiBoguTh GOopMybl (B TpagyCHOH H
paauaHHoOu

Mepe) Uil JUTMH JyT, IUTomaneit
CEeKTOPOB M CEr-

MEHTOB.

BpruyucaaTe mwiomanu ¢uryp,
BKJIFOUAOIIUX 3JIe-

MEHTBI OKPY>KHOCTH (KpyTa).
HaxoauTh miomaau B 3agadax
peasbHON KU3HU




JBHKeHUs MI0CKO- ITousiTMe 0 TBMYKEHHUH TLIOCKOCTH. Pa36upaTtsb MIPUMEDPHI,
CTH INapannensHbIi IepeHOC, TOBOPOT U WILTIOCTPUPYIOIIINE TTOHATHUS
(6 4) cummMmeTpust. OCH U IEHTPbI CUMMe- JIBYDKCHUS, IEHTPOB u oceit
TPpHH. CUMMETPHH.
IIpocreiimme nMpuMeHEHUs! B pelre- dopMy/IMPOBATH OIIpeeICHUS
HHUU 3a1a4 MapanaeabHOTO Ie- peHoca, MoBOPOTa
U OCEBOM CHUMMETpUHU. BBIBOAMTB HX
CBOMCTBA, HAXOAUTb HEIIOIBH)KHBIC
TOYKH.
Haxoaurthb LEHTPbL u ocHu
CUMMETPHUI IPOCTECUITUX PUTYP.
IIpuMeHATH napaaeIbHbIN
IIEPpEeHOC U CHMMe- TpHUIO TIpH
peIIeHNH TEeOMETPHYECKHX 3anad
(pa3- OupaTh IpUMEpPBHI).
Hicnios1b30BaTh UIsl TTOCTPOSHUS U
HCCIIeJOBAHUI MU POBBIE PEeCYpPCHI
IloBTOpEeHUe, 0606- IloBTOpEHNE OCHOBHBIX MHOHSATHUU M OnepupoBaThb NOHATUSAMMU:
meHue, CUCTeMaTH- METOJI0B KypcoB 7—9 KitaccoB, 00600- ¢durypa, Touka, Tmpsi- Masi, YTOJ,
3anusA 3HaAHUM? IICHUE U CUCTEeMaTU3alUsl 3HaHUM. MHOTOYTI'OJIbHUK, PaBHOOEIPEHHBIH
(7 4) IIpocreiimme reomeTpudeckue Gu- M PABHOCTOPOHHUH TpPEyroJbHUKH,

rypsl U UX cBoiicTBa. M3MmepeHue
T€OMETPHUUIECKNX BEITMIVH.
TpeyroabHUKH.

ITapanmenpHBIC U TTEPICHIUKYJIISIP-
HBIC IIPsSAMBIC.

OKpy>XHOCTB U KpyT. 'eomerpnue-
CKHE HOCTPOCHUA. YTIJbl B OKPYK-
HOCTHU. BrnimcaHHbIE U ONMCaAHHBIC
OKPY>KHOCTH MHOTOYTOJIBHUKOB.

MPSIMOYTOJIbHBII TPEYTrOJbHUK,
MeauaHa, OHCCEKTpHCa M BBICOTA
TPEYroJbHUKa, IapajuIeIoOrPaMM,
poMO, MpsiIMO- YTrOJbHHK, KBajpar,
Tparenusi;  OKPY>XHOCThb,  Kaca-
TeJbHAsl; PaBEHCTBO U Ioao0ue
duryp, TPEyroJb- HUKOB;
MapauieIbHOCTh "
NEPIICHAUKYIIAPHOCTH IpsAMBIX,
YTOJI MEeXAY HPSIMBIMH, CHMMETPHSI
OT- HOCHTEIIFHO TOYKU H IIPSIMOIi;
JUIMHA, PACCTOsSIHUE, BEJIIMUKMHA yIJia,
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oAb, IEpuMeTp.
Hcnosib30BaTh
nepuMeTpa u
MHOTI'OYT'OJIbHUKOB,
OKpPY>XHOCTH U IIOLIA-

dbopmyibl:
TIOIIa U
JUTHHBI

2 371ech MPEACTABIICHBI SIIGMEHTBI COIEPIKAHMS Kypca, H3ydaBIIHecs B 5—8 Kiac-
cax u TpeOyIoIlre MOBTOPEHUs, 0000IIeHUs U cucTeMaTnu3aruu. OopanaTbCst K
3TOMY MaTepHally MOKHO B BHJI€ AKIIEHTA Ha 3aBEPIIAIOIEM DTalle HU3YyUCHUs
Kypca 9 kjacca WM pacupeaesisiTh 10 COOTBETCTBYIOIUM TEMATHYECKHM pas-
Aejiam, U3ydaeMbIM B T€YeHHE yd4eOHOTO roja.
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IIpodosicerue

HasBaHue
pa3gesia (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE
BU/IbI AeATeIbHOCTH
0Gy4YaloIXcsa

PJIeKTPOHHBbIE (LU(PC
o0pazoBaTe/IbHbIE pec

IIpsimast 1 OKpPY>XKHOCTB.
YeThIpéXyrojibHUKN. BrincanHusle u
ONMCAaHHBIC YETHIPEXYyTOJIHLHUKH.
Teopema IIudaropa u Hawama Tpu-
roHomerpuu. Pemenue oOmmux Tpe-
YTOJIBHUKOB.

IIpaBUIBbHBIE MHOTOYTOJIBHUKH.
IIpeoOpa3oBanus miockoctu. JIBu-
xeHus. I[lonodue. CummeTpusi.
IInomans. Beraucienue miomanei.
IMnomanu mogo0HBIX GUTYP.
JlexapTOBBI KOOPAWHATHI HA TLIO-
CKOCTH.

BekTopsl Ha miockocTu

¥ Kpyra, oobEMa MpsIMOYTOJILHOTO
napaJuiesienu- neaa.

OnepupoBaTh NOHATHUAMU:
IpsIMOYTOJIbHasl CUCTEC-Ma KOOpAWHAT,
BEKTOp; MCIIOJIb30BaTh 3THU IOHSI-
TUA Ui TOPEACTaBIICHUSA OaHHBIX U
pemcHusa 3a- Ja4, B TOM YHCIC U3
ApYTrux y4eOHBIX IIPEIMETOB.
PemraTe 3asa4M Ha NOOBTOpPEHHE
OCHOBHBIX ITIOHS- TI/II71, HWIUTFOCTPAILIUIO
CBsIzer MEXAY pa3sjInYHbIMU YaCTAMU
Kypca. BsiGuMpaTh MeTOH, A
PCUICHUA 3a1a9U.

Pemiatp 3azayM U3 TIOBCEIHEBHOM

JKU3HU




PABOYAAA NMPOrPAMMA
YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA».7-9
K/TACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

B coBpemenHom mu¢poBOM MUpE BEPOSITHOCTh U CTATUCTHKA TIPH-
oOpeTatoT BCE OOJIBIIYIO 3HAYUMOCTD, KaK C TOYKH 3PEHUS MPAKTH-
YEeCKHX MPUIIOKEHUH, TaK U UX POJIM B 00pa30BaHUN, HEOOXOAUMOM
Ka)XJIOMy YeJIoBeKy. Bo3pacrtaeT uncio npodeccuii, mpu oBIaICHUN
KOTOpBIMH TpeOyercss Xxopouiasi 0a3oBasi IMOATOTOBKa B oOyacTu
BEpPOSITHOCTH M CTATUCTHKH, Takas IMOArOTOBKAa Ba)KHA IJIs IIPO-
JOJDKEHUs 00pa3oBaHWS M JUISl YCICIIHOW mpodeccnoHaIbHON
Kapbephl.

Ka)l(ﬂblﬁ YCJIOBCK IIOCTOSAHHO IMNMPUHUMACT PCIHICHHUS Ha OCHOBC
UMCHOIINXCA Yy HEIro JaHHBIX. A pARIS: | O6OCHOBaHHOFO OPpUHATHUA PC-
IICHHUSI B YCIOBUSAX HEIOCTAaTKa MM H30BITKa MH(OpMauuu HEOO-
XOJAUMO B TOM 4YHCJE XOpomo chOPMHUPOBAHHOE BEPOSTHOCTHOE H
CTATUCTUYECKOE MBIIIJICHHE.

MMeHHO mO3TOMY OCTPO BCTaa HEOOXOANMOCTH C(hOPMHUPOBATH Y
oOydaromuxcsi (YHKIHMOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIONIYIO B
ce0sl B KaueCcTBE HEOThEMJIEMOM COCTaBIISIIOIIEH YMEHHE BOCIIPUHU-
MaTh M KPUTHYECKU aHAJIU3UPOBATh WHGOOPMAIMIO, IpPECTaBJICH-
HYI0O B Pa3MYHBIX (opmMax, NMOHMMATh BEPOSITHOCTHBIM XapakTep
MHOTHUX pPE€aJIbHBIX IPOHECCOB U 3aBPICPIMOCTeI>i, ITpoOU3BOAUTHL MMPO-
CTEUIIMEe BEPOSITHOCTHBIE Pacdy€Thl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIAIIAMHA cOopa, aHaIM3a U MPEJCTABICHUS JTaHHBIX U3 Pa3Jnd-
HBIX cep )KU3HH 00I[eCTBa U rOCyIapCcTBa MPUOOIIaeT 00y YarOInX-
csl K OOIIECTBEHHBIM MHTEpecaM. V3ydeHne OoCHOB KOMOWHATOPUKH
pa3BUBaeT HABBIKM OpraHU3alMM INepebopa W mojacuéra 4yuciaa Ba-
pUaHTOB, B TOM YHCJIe, B MPHUKJIAAHBIX 3a7adax. 3HAKOMCTBO C OC-
HOBaMH TeopHHU rpadoB co3maéT MaTeMaTHYECKHNA (yHIAMEHT IJIs
(popmupoBanuss komnereHMii B obnactn MHPOpPMATHKH M 1UPPO-
BBIX TeXHOJOTrui. [ToMrmMoO 3TOro, mpn M3y4eHUH CTATHUCTHUKU U BE-
pOSITHOCTH 0O0OTaIal0TCsl MPEACTABJICHUS Yy4YallluXCs O COBpPEMEH-
HOW KapTHHE MHpa M METOJax ero Hccie/loBaHus, (Gopmupyercs
IMIOHUMAaHHE POJIM CTATUCTUKH KaK UCTOYHHKA COIIMAIBHO 3HAYUMOU
nH(pOpMaAUKN MU 3aKJIAABIBAIOTCA OCHOBBI BEPOSITHOCTHOTO MBIIIIJIE-
HUSA.

B coorBercTBHM € JaHHBIMH LEISIMU B CTPYKTYpE IMPOTPaMMbI
y4eOHOTro Kypca «BeposSTHOCTH M CTAaTUCTHUKA» OCHOBHOW IIKOJIBI
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BBIJICJIEHBI CJEAYIOIIUE COAEPIKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBieHne NaHHBIX U ONHUCATENbHAs CTaTUCTHUKa»; «Bepost-
HOCTB»; «DJIEMEHTBl KOMOMHATOpHUKN»; «BBeneHue B TeOpuio rpa-
doB».

Conepxanue nunHuu «lIpeactaBieHne MaHHBIX U OIMcaTEJIbHAas
CTAaTHUCTHUKA» CIYKUT OCHOBOW Uil (pOPMHUPOBAHHS HABBIKOB pado-
Thl ¢ WH(OPMaUHWEH: OT YTEHUS M HHTEPIpETalnu HHGOPMAaLHH,
MpeJICTaBJICHHOW B TabiuIax, Ha nauarpaMmmax M rpadukax no c6o-
pa, IMpeAcTaBJICHUs U aHaJM3a JaHHBIX C HUCHOJIb30BAHUEM CTaTU-
CTUUECKHNX XapaKTEPHUCTHK CPETHUX M paccenBaHusA. PaboTas ¢ naH-
HBIMH, OOy4alOIHecsl y4aTcsl CYUTHIBATh U UHTEPIPETUPOBATH JIaH-
HBIC, BbIABUI'aThb, apryMCHTHUPOBAThb U KPHUTUKOBATH HpOCTGfIHIHG
TUIIOTE3bl, Pa3sMBIIUIITh Hajd (PAaKTOPAMH, BBI3BIBAIOIIUMH H3MCEH-
YMUBOCTb, U OLCHHUBATHL HUX BJIUAHHUC Ha paccMaTrpuBacMbIC BCJINUYM-
HBI U IIPOLIECCHI.

NHTYyuTHBHOE OpeACTaBIEHHUE O CIy4allHOM U3MEHYHBOCTH, HC-
clleJOBaHUE 3aKOHOMEPHOCTEH U TEHACHLIUM CTAHOBUTCS MOTUBUDPY -
IOLEH OCHOBOMU JJIs1 U3YyUYE€HUSI TEOPUU BEPOSITHOCTEU. bombiioe 3Ha-
4eHHE 34e€Ch MMEIOT MNPAKTHYECKHE 3aJaHUsl, B YAaCTHOCTH OIBITHI
C KJIACCUYECKUMH BEPOATHOCTHBIMU MOJEIISIMU.

[MoHsiTMEe BEpPOSITHOCTH BBOJMUTCS Kak Mepa MpaBIoONog00us CIry-
gaiiHOTO cOoOBITHs. Ilpy M3ydeHHM Kypca oOydaromuecs: 3HaKOMST-
Ccsl ¢ NPOCTEUIIMMHU METOHJAMM BBIUUCIEHHUSI BEPOSITHOCTEH B CIy-
JaWHBIX OKCIIEPUMECHTAX C PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU
HCXOHJAaMHM, BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJISIIOIIUMHU CTaBUTh
U pemaTh 60see CI0XKHBIC 3a/la4i. B Kypc BXOISIT HadaJbHbBIC IPEJI-
CTaBJICHUA O cnyqaﬁme BCJIIMYMUHAX U UX YHUCJIOBBIX XapaKTECPpHUCTU-
Kax.

Takxe B pamMKax 3TOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO 00y-
YaIOUIUXCSl C MHOXECTBAMU M OCHOBHBIMHU ONEpalUsIMU HaJ MHO-
J)K€CTBAMH, PACCMATPUBAIOTCSI NMIPUMEPHI IPUMEHEHUS AJsl PELISHUs
3ajJ1a4, a TakyKe MCIIOJIBL30BaHUs B JAPYIMX MaTeéMaTHYECKHX Kypcax
U y4eOHBIX IpeaMeTax.

MECTO YYEBHOIO KYPCA B Y4EBHOM NJIAHE

B 7—9 knaccax uzy4aercs Kypc «BeposITHOCTb M CTaTHCTHKa,
B KOTOpBIﬁ BXOOT paS}IeJ’[BII «Hpe}ICTaBHeHI/IC JAaHHBIX M OIInuca-
TeJbHAsI CTATUCTUKA»; «BeposTHOCTBY; «DaeMeHThl KOMOUHATOPH -
Kn»; «BBeaeHUe B TCOpHIO TpadoBy.

Ha usydenue manHOro Kypca OoTBOAUAT 1 ydcOHBINH Yac B HEICIIO
B TCUYCHHE KaXXAOro romaa ooydenus, Bcero 102 yueOHBIX daca.
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COZEPYAHME YYEBHOTO KYPCA (MO FOZIAM OBYYEHMS)

7 Knacc

[IpencraBnenue naHHBIX B BUJAE TaOIHL, gUarpaMM, rpaduKoB.
3amonHEeHNE TaOINIl, 9TEHUE U TOCTPOCHUE AruarpaMM (CTOIOUKO-
BBIX (CTOJOYATHIX) U KPYrOBBIX). UTeHHE IrpaduKOB peasibHBIX IPO-
eccos. V3Bneuenne nHpopManuu U3 guarpamMM M TaOJIUIL, UCIIOJb-
30BaHUE M MHTEPIpETAIUs JaHHBIX.

OmnmcaTenpHasi CTaTUCTHKA: CpenHee apupMeTHUEeCcKoe, MearuaHa,
pa3max, HauboJIbIIee 1 HAaMMEHbIIIee 3HAaYCHHUsI Ha0opa YUCIOBBIX
naHHbIX. [IpuMeps! cirydailHOM U3MEHYHBOCTH.

Crny4aliHbIM SKCIepUMEHT (OMbIT) U cilydaiiHoe coObiTHe. BeposiT-
HOCTh M YacToTa. POJIb MajOBEpOSITHBIX U MPAKTHUYECKH TOCTOBEP-
HBIX COOBITHI B IpUpOJIe U B o0mecTBe. MOHETa U UrpajabHasi KOCTh
B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmuna, pedbpo. CreneHs BepmnHbl. Yncio pédep n cyMm-
MapHasi cTeneHb BepiiuH. [IpencraBieHme o CBA3HOCTH rpada.
Henu w uwmkisl. [Tytu B rpadax. O6xon rpada (9iiepoB myTh).
IIpencrasnenne o6 opueHTHpoBaHHOM rpade. Pemenue 3amay
¢ nmoMo1Ibio rpados.

8 knacc

[IpencraBieHnne AaHHBIX B BHAE TaOJHL, AUarpamm, rpadHuKoOB.
MHOeCcTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepanuu
HaJl MHOXKECTBaAMH: OObEJIMHEHHE, IIepeceUeHUe, JOIOJIHECHHUE.
CBolicTBa orepanuii HaJ MHOXXECTBAMHU: IEPEMECTHUTEIIFHOE, coUe-
TaTeIbHOE, paclpeneNnuTesIbHOe, BKIIIoUeHus. VMcnons30BaHue rpa-
(buueckoro mnpejcTaBiIeHUsT MHOXXECTB JJIsl OMMCAHUS pPealbHbIX
OPOIECCOB U ABJICHUH, IIPHU PEIISCHUHU 3a/1a4.

N3smepenue pacceuBaHus JaHHbIX. Jlucniepcuss U CTaHIapTHOE
OTKJIOHEHHE YHMCJIOBBIX HaOOpoB. /lnarpamma paccemBaHUsI.

DneMeHTapHbIe COOBITHS cliydailHOro omnbIiTa. CirydaiiHble COOBI-
Tus. BepositHocTn coObiTHii. ONBITE C PABHOBO3MOKHBIMH 3JIEMEH -
TapHBIMH COOBITHSIMHU. CiyuailHBIFH BbIOOp. CBSI3p MEXIY MaJloBe-
POSATHBIMH M MPAKTUYECKHA JTOCTOBEPHBIMH COOBITHSIMH B IIPHPOJE,
oOmiecTBe U HayKe.

JepeBo. CBoiicTBa 1€pEBBEB: €JUHCTBEHHOCTD IIyTH, CYIIECTBOBA-
HUE BHUCSYEH BEPIINHBI, CBSI3b MEXIY YHCIOM BEPIIHH M YHCIOM
péoep. IlpaBuiio ymHoxkenus. Pemrenne 3ajgad ¢ nmomomsio rpados.

[TporuBomnosioxubie coObiTus. Juarpamma Diinepa. O0benuHe-
HUEe U TiepecedyeHue coObiThii. HecoBmecTHbIEe coObITHsI. DOopmyia
CJIOXKEHUsI BEPOSATHOCTEH. Y CJIOBHAsE BEPOATHOCTH. [IpaBuino ymMHO-
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)kenusi. HeszaBucumbie coObiTusi. [lpencraBieHue dKCIICpPUMCEHTA
B BUJIC JiepeBa. Perienue 3a/1a4 Ha HaXO0XJAEHUE BEPOSITHOCTEN C MO-
MOIIBIO JIEpeBa CIIy4alHOTO SKCIEPUMEHTA, IuarpamMm Oiiepa.

9 knacc

I[IpencraBnenue naHHBIX B BUAE TAaOIHI, AUAarpaMm, rpaduKoB,
WHTEpIpeTanus TaHHBIX. UTeHHe N mocTpoeHne TabyuI, guarpamm,
rpaUKOB MO PEATbHBIM JTaHHBIM.

ITepectanoBku u (pakropuan. CodeTaHHS M YHUCIO COYCTAHUH.
Tpeyronsauk Ilackams. Pemrenne 3amad ¢ UCMIOJIB30BaHUEM KOMOM -
HaTOPUKHU.

I'eomeTpuueckas BeposTHOCTh. CIydaiHbIH BRIOOp TOYKU U3 Pu-
T'ypbl Ha IIOCKOCTH, U3 OTPEe3Ka U U3 AyT'H OKPY>KHOCTH.

HUcneitanue. Ycnex u Heynaua. Cepusi UCHBITAHUN 10 TIEPBOTO
ycniexa. Cepust ucnbltanuii bepuyiuin. BepositTHocTn coObITHI B ce-
puu ucnelTaHul bepuyiiu.

CnyuaiiHasi BeIMYMHA U paclpelieJIeHne BeposTHOCTeH. Martema-
TUYECKOe OXXKuaaHue u paucnepcus. IIpumMepsl MaTeMaTHYe€CKOTrO
OXXHUJAHUA KaK TEOPETHUYECKOrOo CPEJHEro 3HA4YEeHHUs BEIWYHHBI.
MaremaTudeckoe OKHIAHUE U TUCIIEPCUS CIIyYallHOW BEIWYHHBI
«4YHUCIO YCHEXOB B CEpUM HUCHBITAaHUU bepHymnmm».

ITousitTue o0 3aKkoHe OOJBIIUX 4YHCeN. V3MepeHHe BEepOSITHOCTEH
C TOMOIBI0 YacToT. Poik m 3HaueHHWe 3aKkOHA OOJBIIMX YHCEN B
npupoje u obiiecTse.

MJAHAPYEMbIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHMA PABOYEM
MPOrPAMMBI KYPCA (MO rOAAM OBYYEHMUA)

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS Kypca «BeposTHOCTh M cTa-
TUCTHKa» B 7—9 Kkjaccax XapaKTEpU3YIOTCs CIENYIOIIUMU YMEHU-
SIMH.

7 Knacc

1. YUurate nHpOpMaIuio, NpeiacTaBjICHHYIO B Tabiuiax, Ha aua-
rpaMmax; IpeJCTaBIsITh JaHHbIE B BHJE TaOIWI, CTPOUTH JUa-
rpaMmbl (CTOJIOMKOBBIE (CTOJIOUAThIE) U KPYroOBbI€) IO MacCUBam
3HAYEHUM.

2. OnUCBIBaTh M MHTEPIPETUPOBATH pEAIbHBIC YHCIIOBBIC JIaHHBIC,
IpeJcTaBJIeHHbIC B TaOJMIax, Ha AuarpamMMax, rpadukax.

3. Mcnonp3oBaTh 1UIsi onucaHus JaHHBIX CTaTUCTUYECKHE XapakTe-
pUCTUKHU: cpeaHee apudMeTHYEeCcKOoe, MeauaHa, HanOobllIee U
HanMeHbIlIee 3Ha4YCHHUsI, pa3Max.
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4. meTh mpecTaBiaeHUE O ClIydyallHOM M3MEHYUBOCTH Ha IIpUMeEpax
eH, (QU3NYECKUX BEJIWYHH, AHTPONOMETPUYECKHX  [AHHBIX;
HMETh NPEJICTABICHUE O CTATUCTUUYECKON yCTOMYUBOCTH.

8 knacc

1. HM3BnekaTph ¥ 1peoOpa3zoBbIBaTh HH(POPMAIHIO, ITPEICTABICHHY O
B BHJE TaOIUWI], AuarpamMm, rpadukoB; MpeJACTaBIsITh JTaHHBIC B
BHUAC TAaOIHIl, AHarpamMm, rpaduKOB.

2. OnwucelBaThb JaHHBIE C  [OMOIIBIO  CTaTUCTHYECKUX
moKasaTeJIei: CpeIHUX 3HA4YCeHUIl W Mep pacceumBaHHs (pa3max,
JYICHIepPCHUsl U CTaHAAPTHOE OTKJIOHEHUE).

3. HaxoauTh 9acTOTHI YHCIOBBIX 3HAYCHHNA M YaCTOTHI COOBITHH,
B TOM YHCIIE IO pe3yJbTaTaM HU3MEpPEeHUH U HaAOJIOJICHUH.

4. Haxonute BepoATHOCTH CIIy4alHBIX COOBITUH B ONBITax, 3Hasl Be-
pPOSITHOCTH DJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B ONBITaX
C PaBHOBO3MOXHBIMHU 3JI€MEHTapHBIMH COOBITHSIMH.

5. Mcnonbp3oBaTh rpauueckre MOJEIIH: ASPEeBO CIYyHYalHOrO dKCHe-
pUMeHTa, quarpamMMbl Dinepa, 4HcJIoBasi IMpsiMasi.

6. OnepupoBaTh NOHSATUSIMH: MHOYXECTBO, MOJMHOYXECTBO; BBIIIOJI-
HSTH OIEpanuy HajJ MHOXKECTBaMH: OObEIMHEHHE, IepeceucHue,
JOMOJIHEHUE; MEPEUYUCIsITh DJIEMEHTbl MHOXKECTB; IIPUMEHSTH
CBOMCTBA MHOJKECTB.

7. Ucnnonp3oBaTh rpauueckoe nmpeacTaBiIeHUEe MHOXKECTB M CBs3EH
MEXJy HUMH JUIsl OHNUCAHUsS MPOLECCOB U SABIECHUI, B TOM YHCIIE
MIpU pEUISHUM 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB U KypPCOB.

9 knacc

1. H3BiekaTph ¥ 1peoOpa3zoBbIBaTh HHPOPMAIHIO, ITPEJICTABICHHY IO
B Pa3IMYHBIX UCTOYHHKAX B BHJE TAOIWI, nuarpaMm, rpaduKoB;
MPEJCTaBISITh JaHHBIE B BHJE TAaOJUIl, AHarpamMm, rpadukoB.

2. PemaTp 3a7aum opraHM30BaHHBIM NEPEOOPOM BApUAHTOB, a TaK-
)K€ C MCIIOJIb30BAaHMEM KOMOWHATOPHBIX MPaBHUJI U METOOB.

3. Ucnonp3oBaTh onucaTeIbHbIE XapaKTEPUCTUKU AJIs1 MACCUBOB
YHCJIOBBIX JAaHHBIX, B TOM YHCJIE CPETHHE 3HAUCHUSI U MEPHI pac-
CEeUBaHUSI.

4. HaxoawTh YacTOTBI 3HAYEHWHW W YaCTOTHI COOBITHS, B TOM
4HCcJIe MNOJb3ysACh pe3ylbTaTaMU MNPOBEAEHHBIX HW3MEPEHUN U
HaOJIIONEeHUIA.

5. HaxoauTh BEpOSITHOCTHU CIIy4YaWHBIX COOBITHI B M3YUYECHHBIX OIIbI-
Tax, B TOM 4YHCJIE B ONBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBI-
MU COOBITHSIMU, B CEPHUAX HCHBITAHWUII O IIEPBOTO yCIIEXa, B ce-
pusix ucnslTanuii beprynnu.

MATEMATUKA. 5—9 knacchl 93



6. IMeTh mpeacTaBieHUE O CIy4yallHON BEIMYHUHE U O paclpenese-
HUU BEPOSITHOCTEH.

7. UmMeTh npencraBiieHHE O 3aKOHE OOJIBIINX YHCE KaK O MPOsIBIIC-
HUY 3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYHUBOCTH U O POJIH 3a-
KOHa OOJIFIIMX YHCEJ B MPUPOJIC U OOMISCTRBE.

94 Paboyas nporpamma



19338IH 6—G "VHULYWILYW

G6

TEMATMYECKOE M/IAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 34 )

Ha3Banue pasnena
(TeMbI)(4HCII0
4acoB)

OcHoBHOE coaepikanue

XapaKTepucTHKa JAesTeJbHOCTH
odyyarommuxest

PJIeKTPOHHBIE (1M (POBbIE
oO0pa3oBaTejIbHbIE pecypc]

HpeHCTaBﬂeHl/leH AHHBIX
(7w

IIpencraBieHue JaHHBIX B Ta0JIM- LaX.
ITpakTrdeckue BBIYMCIICHUS o
TaOJIUYHBIM JaHHBIM. M3Biede- HUE U
WHTEepIpeTanus: TaOJIWYHBIX JTaHHBIX.
ITpaxkTnueckass pabora

«Tabmuubn.

I'paduueckoe npencraBieHUe OJaH-HBIX B
BHUJIE KPYTOBBIX, CTOJIOUKO-  BBIX
(cTonbuaTeix) auwarpamMm. UYrte- HHE H
rmocrpoeHune auarpamm. Ilpu-  Mepsl
nemMorpaduIecKx arpaMm.

ITpakTiueckas padora «/luarpam- Mb»»

OcBanBaTh CHOCOOBI IIPEACTABICHUS
CTaTUCTUYe- CKHUX NAaHHBIX M YHCIOBBIX
MAacCHBOB C IIOMOIIBIO TaOnul U
auarpaMm C HCHOJIb30BAaHUEM aKTyallb-
HBIX u Ba’KHBIX JaHHBIX
(memorpacduueckue JaH- HbIC,
POU3BOICTBO MOPOMBIIIIEHHON u
CEeJIbCKOXO- 3SHCTBEHHOM NPOILYKIINH,

OOILIIECTBEHHBIE U NpU-  POJHBIC
SIBJICHHUSI ).

HUzyuars MeTOabI paboTsI c
TaOMUYHBIMH W Tpapu-  UECKUMU
peaCTaBICHUSIMU JIaHHBIX c

OMOIIBIO HU(PPOBBIX PECYPCOB B XOE
MpaKTHYeCKNX padboT

OnucareabHas
CTATHCTHKA

8w

Yucnossle Habopel. CpenHee apud-
METHYECKOE.

MenuaHa 4uciaoBOTO Habopa. YcToii-
YHUBOCTH MCIUAHBI.

IlpakTnueckas pabora «CpenHue
3HAYCHUSD.

Hawub6osbliiee 1 HaMMEHBIIICE 3HAYC-HUS
4UCI0BOTO Habopa. Pazmax

OcBauBaTh NOHSITMS: YUCIIOBOW Habop,
Mepa ILeH- TPaJIbHOH TeHASHIUU (Mepa
eHTpa), B TOM 4YHCJIE CpeJHee
apudMeTHIecKoe, MeIHaHa.
OnuceIBATh CTATUCTHYCCKUE JAaHHBIC C
TOMOUIBIO CPEIHETO apU(METHIECKOTO
U MenuaHbl. Pemiats 3amaqn.

H3yuars cBoOlicTBa CpeJgHUX, B TOM
qpciae ¢ IOMO- INbI0  IHOPOBBIX
pecypcoB, B XOA€ HOPAKTUIECKHX
paboT.
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ewwedJlodu Benogeq

IIpooonsicenue

Ha3Banue pa3agena
(TeMbI)(4HCII0
4acoB)

OcHoBHOE coaepikanue

XapaKTepucTHKa AesTeJbHOCTH
odyyarommuxest

PJIEeKTPOHHBIE (LM (PPOBBLIE)
o0pa3oBaTelbHbIE pecypchl

OcBanBaTh NOHATHSA: HauOOJbIICE
¥ HaUMCEHbIIIEEe 3HAUCHHSI YHCIOBOTO
MaccuBa, pa3Max.

Pematp 3agaym Ha BbIOOp crocoOa
OIKMCAHUs J1aH- HBIX B COOTBETCTBHH
C NpUPOAOH HNaHHBIX W LEJsI- MH
HCCIIeIOBAHUS

CuayvaiiHasi H3MEH-YUBOCTH|
(6 )

CryyaliHasi U3MEHYMBOCTH (IIPUME- PBbI).
YacroTa 3HaYCHHH B MaCCHBE JTaHHBIX.
I'pynmmpoBka. ['mcrorpam-msbl.
IlpakTtnueckass  pabora  «CirywaiiHas
H3MEHYHUBOCTE»

OcBanBaThb  NOHSITHUSI:  4YAcTOTa
3HAQYEHW B  MacCcuUBe JaHHBIX,
rpyIIUpOBKa JTaHHBIX,
rucTorpaMma.

CTtpouthb u aHAJIN3HPOBATH
TUCTOT'PAMMBI, nojou- parhb
MOAXO/SIINN HIAT TPYHITHPOBKH.
OcBauBaThb rpaduueckue

NpPEICTaBICHUS  pPa3HBIX  BHUJIOB
CIIydaliHOH HW3MEHYHBOCTH, B TOM
qpciae ¢ IOMONIBI0  IU(PPOBBIX
pecypcoB, B XOj/€ MpaKTHU4e- CKOM
paboThI




BBenenue B Teopuio
rpagos
(49)

I'pad, Bepmmna, pebpo. Ilpencras-
JIeHHe 3aJa4d ¢ [OOMOIIbI0  rpada.
CrerieHb (BaJIGHTHOCTB) BEPILIHHBI.
Yucno péOep m cymMMapHasi CTENeHb
BepmnH. llens u nuki. ITytes B rpa- de.
IIpencraBmenue o cBsi3HOCTH Tpada.
Oo6xox rpada (oitrepoB IIyTBh).
IIpencraBnenune 06 OpPHEHTH- POBAHHBIX
rpadax

OcBaunBaTh TMOHSITHSA rpad,
BepunHa rpada, pe- Opo rpada,
CcTeneHb (BaJ€HTHOCTh BEPIIHUHBI),
LEeNbU UK.

OcBauBarh MOHATHS: IIyTh B rpade,
olijepoB  myTh, o0Oxox  rpada,
OPHUEHTHUPOBAHHBIN rpad.

Pemiats 3aja4u Ha MOWCK CYMMBI
cremeHeil Bep- wmuH rpada, Ha
nouck ob6xoma rpacda, Ha MTOUCK
myreit B OPHEHTUPOBAHHBIX
rpadax.

OcBauBaTh CIocoonI
MpeACTaBICHUs 3ajJa4 M3 Kyp- ca
anreOpsl, reoOMEeTpHH, Teopun
BEPOSITHOCTEH, APYIrUX IPEIMETOB
¢ moMoIIbIO TrpadoB (KapThl,
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CXEMBI, DJIEKTPUUYECKUE LEIH,
G YHKIMOHAILHBIECOOTBETCTBHUSI) Ha
npuMepax

BeposiTHOCTL W 4a-cTOTa
CIy4aiiHOTro coOBITUS

(49)

Crny4yallHbIi ~ OHNBIT M Cily4dallHoOe
cobriTHe. BeposTHOCTE H  wacTtoTa
coObiTusi. Poyib  MalOBEpOSITHBIX U
OPAKTHYUECKH JTOCTOBEPHBIX COOBI- THU
B IpUpoae W B obOuiecTBe. Mo-Hera U
HUrpaIbHasI KOCTb B TEOpUH
BEPOSITHOCTEM.

ITpakTryeckas

BBINAJICHUSI OPJIa»

pa6ora «Yacrora

OcBauBaTh NOHSATHS: CIYYaHBIA ONBIT U
cllyyaii- Hoe COOBITHE, MaJOBEPOSITHOE U
MPAKTUYECKH JO- CTOBEPHOE COOBITHE.
HN3y4yaTh 3HAYUMOCTH MAJIOBEPOSITHBIX
coObITHIi B IIpUpoAe M OOIIeCTBE Ha
BaXKHBIX npuMepax (aBa- puu,
HECYaCTHBIE cliyJau, 3aIuUTa
nepCcoHaJIbHON HMH(pOpManuy, neperada
JAaHHBIX).

H3zyyaTnb poib KJIACCUYECKHUX
BEPOSITHOCTHBIX MO- Jesieid  (MoOHera,
UrpaJibHasi KOCTb) B TEOPHH BEpO-
SITHOCTEN.

HabuaonaTe M u3y4yaTh 4acToTy COOBITHI
B IIPO- CTBIX OJKCIEPUMEHTaX, B TOM
qHUCIIe ¢ ITOMOIIBIO HNU(MPOBBIX PECYPCOB,
B XOJI€ IPAKTHIECKOH paOOThI

O0001eHne, KOH-TPOJIb
(59

JaHHBIX. Omnwuca-
BeposTHOoCTh

IIpencrasnenue
TeIbHAas CTaTHUCTHUKA.
CIIyJaifHOTO COOBITHS

IToBTOPSITH U3YyYEHHOE U BBICTPAMBATH
CHCTEMY 3HAHUM.

Pemiaths 3agauyM Ha [OpeIACTaBICHHE U
OInHCaHue JaHHBIX c TOMOIIIBIO
M3YyYEHHBIX XapakKTepucTUK. O0cyxaaTh
NpUMepbl CIy4YailHBIX COOBITHH, MaJo-
BEPOATHBIX U MPAKTHYECKHU TOCTOBEPHBIX
clly4ai- HbBIX COOBITMH, HUX pPOJIH B
TPUPOJE U KU3HU YEJI0- BEKA
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KJiace (He MeHee 34 v)

Ha3Banue pasaeia

PJIeKTPOHHBIE (M (pPOBbIE

(TeMBbI) (41 CII0 OcHoBHOE coJep:kaHHe XapaKTepucTHKa AeATeJbHOCTH o0pa3oBaTeJbHbIE pecypcl
4acoB) odyyarommuxest
IloBTOpenne Kypca7 ITpencrasiienue JIaHHBIX. Onuca- IToBTOPATH U3YyYEHHOE U BBICTPAHMBATh
KJjacca TeJIbHAs CTaTUCTHKA. Ciyuyalinas CHUCTEMY 3HAHMMH.
(4 v) U3MeHUuBOCTh. CpenHue  YHCIOBOIO PemiaTe 3agauM Ha IpelCTaBICHHE U
Habopa. ONMCAaHWE  JaHHBIX C  IIOMOIIBIO
Crnyyalinble coObITusi. BeposTHOoCcTH U M3YYEHHBIX XapakTepucTtuk. Pemars
9acCTOTHL. Kitaccnueckue MOIETH 3aJa4M Ha [IpeICTaBJICHUE IPYNIHUPOBAH-
TEOPUHM  BEPOSITHOCTEH: MOHETa U HBIX JIaHHBIX M OIIMCAaHWUE CiydaliHOM
HrpajibHasi KOCTh M3MEHYHBO- CTH.
Pemate 3agaum  Ha  OompejeneHue
YacTOTBl  CJydYaii-  HBIX  COOBITHH,
0o0cy’KJeHHEe MPHUMEpPOB  CIIy4daiHbIX
COOBITHH, MaJIOBEPOSITHBIX u
IPaKTUYSCKH OCTO- BEPHBIX
CIy4dalHBIX COOBITHH, HX pOJIM B
OPUPOJICH JKU3HHU UeJOBEKa
OmnucareabHast cra- OTtxiioHeHus. Jlucnepcusi 49HCIOBO- TO OcBauBaThb MNOHSATHSI: JHUCIEPCHS U
THcTHKA. PaccenBa- nue Habopa. CraHmapTHOe OTKJIOHE- HUEe CTaHAapTHOE OTKJIOHEHHE,
JaHHBIX yuciaoBoro  Habopa. Jmarpam- MbI HCIOJIB30BAaTh JTH XapaKTEPUCTHUKH
(4 v) pacceuBaHUsA JUIsI OITMUCAaHUSI PACCEeUBAHUS TaHHBIX.
BplaBurarb rumore3bl 00 OTCYTCTBHHU
WU HAaIW- UM CBSI3M IO OHarpaMMaM
pacceuBaHUs.
CTpouTh AuarpaMMbl pacCeHBaHUsI IO
HMEIOIUM- CsI JAaHHBIM, B TOM YHCIIE C
TOMONIBIO KOMIBIOTEPA
MhHo:xectBa(4 MHoxecTBO,  moaMHOXecTBo.  Orme- OcBanBaTh NOHSITUS . MHOXXECTBO,
v) panuu  HaJ MHOXECTBAMHU: OO0BeaH- 9JEMEHT MHOXE-CTBa, TOAMHOXECTBO.

HCEHHUEC, MEPECCUCHHNEC, NOITOJIHC-HHUEC.

BbInoaHATH onepanuM Haxg
MHOXECTBaAMM: 06’Le'ﬂI/IHeHHe,
TICPECCYCHUEC, JOIIOJTHCHHC.
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CpoiicTBa  ornepauuii HaJ MHOXe-

CTBaMM: IIEPEMECTUTEIIBHOC, coye-
TaTCIIBHOC, pacnupeaeanTeIIbHOC,
BKIIFOUYCHUA.

I'paduueckoe  mpencraBiaeHHE  MHO-
JKECTB

Hcnoan3oBaTh CBOMCTBA:
MePEMECTUTEIILHOE, CO-YeTaTEeIbHOE,
pacrpeneuTeIbHOe, BKIFOYCHHUSI.
HUcnoas3oBaTth rpaduyeckoe
MPEJICTABICHUE MHO-)KECTB TIPU
ONHCAaHUU PEATTbHBIX IPOLECCOB U SIB-
JICHUH, OPU PEIISHUH 3aaad U3 APYyTux
YUEOHBIXIIPEIMETOB M KYPCOB

BeposiTHoCTh
cJyqaiiHoro
coObITUS
(6w

DOnemeHTapHbie coObiTHs. Ciiy4aii- Hble
COOBITHSI. BraronpusitcrByro- mue
3JIeMEeHTapHbIe COOBITHSI. Bepo- sTHOCTH
COOBITHIA. OmBITHI c paBHO-
BO3MOYKHBIMH 2JIEMEHTapHBIMHU
cobbrtusiMu. CirydallHBII BBIOOD.
IIpakTnueckast pabora  «OWBITBI C
PaBHOBO3MOXXHBIMH  J3JIEMEHTApHBI- MH
COOBITHSIMI

OcBanBaTh MOHSATHSI. DJEMEHTapHOE
coObITHE, CiIy- 4aliHOe COOBITHE Kak
COBOKYIHOCTh OJIarOnpHUsT- CTBYIOLIMX
3JIEMEHTApHBIX COOBITHUN, PaBHOBO3-
MOJKHBIE DJIEMEHTapHBIE COOBITHS.
Pemate  3agaym  Ha  BBIUMCIEHHE
BEPOSITHOCTEN co- ObITHI no
BEPOSTHOCTSAM DJIE€MEHTAPHBIX COOBITUH
CJIy4aifHOro OmbITA.

Pemats 3agauym  Ha  BEIYHCICHHUE
BEPOSITHOCTEH C€O- OBITHMH B OIBITAaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTap- HBIMH
COOBITHSIMU, B TOM YHCJIE C ITOMOIIBIO
KOM- IIBIOTEpa.

IIpoBoauTe W M3y4YaTh ONBITHI C
PaBHOBO3MOJKHBI- MU DJIEMEHTapHLIMH
coObITHsIMU ~ (C  WCHOJB30BaHU- €M
MOHET, WIPAJIBHBIX KOCTEH, HIpyrux
Mojenei) B XO0J1e MpaKTUYECKO
padoThI




BBenenue B Teopuorpagon
(4w

JepeBo.  CaoiicTBa
CTBEHHOCTbH myTH,
BUCSYEH  BEPILUMHBI,
YUCJIOM BEpPLIMH U
ITpaBwio ymMHOXKeHUs

nepeBa:  €IWH-
CyILIECTBOBAHHE
CBSI3b  MEXKIY
quciiom  péodep.

OcBanBaTh NMOHATHSA: JEPEBO Kak rpad
0e3 mmKima, BHCsUasi BepminHa (JIHCT),
BeTBb JIepEBa, IIyTh B IEpEeBE, OUAMETP
znepesa.

HN3yuarh cBoiicTBa nepesa:
CyIIeCTBOBaHHE BHCSI- 4Yell BEpPIINHBL,
€IUHCTBEHHOCTh ITyTH MEXAY ABY- Ms
BEPIIMHAMHU, CBSI3b MEXAY UHCIOM
BEPIIMH U YUCIIOM pEGep.
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ewwedJlodu Benogeq

IIpooonsicenue

Ha3Banue pa3agena

PIAeKTPOHHBIE (LM PPOBbIE)

(TeMbI)(‘ll/lCJlO OcHOBHOE coepkanue XapalcTepnchca JAesTeJIbHOCTH 06pa30331‘e,}1],]—[|,[e pecypchl
4acoB) o0y4yarommxcs
Pemate 3ajauyMm  Ha IIOUCK U
nepedunciieHne IyTeii B Iepese,
OIpe/eJICHHEe YHCIa BEpPIINH FIIH
pébep B nepeBe, 00xo0J OMHApPHOTO
IepeBa, B TOM 4YHCIEe C IPUMEHEHUEM
paBwiIa YMHOYKCHHSI
Cayyaiinble IIpoTuBOMIOJIOKHOE coObITHE. Jna- OcBauBaTh MOHSITHS: B3aUMHO
coObITUS rpamma  DOinepa. OObenuHEHHE U MPOTHUBOIIOJIOKHBIE coOBITHS,
(8 v) nepecedyeHue coowbiTuii. HecoBmecrt- Hble onepauuu Hax COOBITHSIMH,
COOBITHS. Ddopmyna CIIOKEHUS oObenuHe- HHE W IIepecedcHHe
BeposiTHocTed. [lpaBuiio ymMHOXe- HUS coObITHIA, auarpaMmma Diinepa

BEPOSITHOCTEH. Y CIIOBHAsA BEpPO-SITHOCTb.
HeszaBucumsie coObiTus. [IpencraBienue
CIIy4ailHOro SKCIle- pHUMEHTa B BHJE
nepesa

(Diinepa—BenHa), coBMecTHBIE H
HECOBMECTHBIECOOBITHSI.

H3zyuyarp TeopeMbl O BEpPOSITHOCTH
00BEIMHEHUS NIBYX COOBITUH
(popMymBI CITOKEHUST BEPOSITHO- CTEit).
Pemate 3agaum, B TOM 4HCIE
TEKCTOBBIC 3aJa4dl Ha OIpEaCICHHUE
BEPOSITHOCTEH 00BeAMHEHUS u
HepecedYeHuss COOBITHH C MOMOIIBIO
YUCJIOBOW  mpsi- MOM, JamarpamMm
Diinepa, GOpMyJIBI CIOXKEHHSI Be-
posiTHOCTEH.

OcBauBarb MOHSITHSI: [IpaBHIIO
YMHOXCHHsI BEpO- SITHOCTEH, YCIOBHAsI
BEPOSITHOCTH, HE3aBUCHUMBIC COOBITHS
JCPEBO CIIy4YalHOTO OIBITA.

HU3yuaTrp cBoiicTBa (OompeaeicHus)
HE3aBHCHUMBIX COOBITHIA.

Pemarp 3agauM Ha OIpEICICHHE W
HCIIOJIb30BAHHC HC3aBHUCHMBIX




COOBITHI.
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PemaTe 3a1a4M Ha [IOMCK BEPOSITHOCTEMH,
B TOM qucie YCIIOBHBIX, c
HMCHOJIb30BAaHUEM JIepeBa CIIy- 4YailHOTO
OIIbITa

O6o0eHue,
KOHTPOJIb

(49)

IIpencrasinenue JaHHBIX. Omuca-
TenbHast cratuctuka. Ipadsr. Bepo-
SITHOCTh ~ CIIy4alHOTO COOBITHs. Die-
MEHTBl KOMOMHATOPHUKH

IloBTOpPATH M3y4YCHHOC M BBICTPAMBATH

cucremy
3HAHUM.

Pemiates 3aja4yu Ha MNPEJICTABICHHUE W
onvcaHue JIAHHBIX c TIOMOII[BIO

M3YyYCHHBIX  XapakTepucTtuk. Pemars
3aJa4M C IPpUMEHEHHEM IpadoB.

Pematnb 3agauu Ha HaXO0XKJIeHHEe
BEPOSITHOCTU CIIy- YaiHOTO COOBITHS IO
BEPOSITHOCTSIM 3JIEMEHTAp- HbIX COOBITHM,
B TOM 4YHCJIE B OIBITaXx C pPaBHOBO3-
MOYKHBIMH DJIEMEHTApPHBIMH COOBITHSIMH.
PemraTe  3amaum Ha  HaXOXICHHUE

BEPOSITHOCTEN 00BbeIMHEHUS "
nepecedeHusi COOBITUH, B TOM YHC- JIe
HE3aBUCUMBIX, c HMCIIOJIb30BaHUEM

rpaU4ecKUX MpPEACTABICHUN U JAepeBa
CJIy4aifHOTO OmbITa.

Pemiate 3aJaym  Ha IepedyHcIIeHHE
KoMOMHanmii  (4Ucia  NepecTaHOBOK,
qHpciaa CO4YeTaHWil), Ha Ha- XOXKJICHUE
BEPOSITHOCTENW COOBITHII C MPUMEHEHHUEM
KOMOMHATOPUKH, B TOM 4YHCIE C
HCIIOJIb30BaHUEM TpeyronabHuka Ilackams
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kiace (He MeHee 34 )

Ha3Banue pasnena
(TeMbI)(4HCII0
4acoB)

OcHoBHOE coaepikanue

XapaxkTepucruka 1esiTeJIbHOCTH
00y4aromuxcs

PJIeKTPOHHBIE (1M (pPOBBLIE)
oO0pa3oBaTelIbHbIE pecypchl

IloBTOpenne kypca8
KJ1acca

(4 9)

ITpencrasiienue JIAHHBIX. Ormnuca-
TenpHasi cratuctuka. Omnepauuu Haxg
coObITUsIMHU. HezaBucMMOCTh COOBITHI

IToBTOPSATH H3Y4YECHHOE W
BBICTPAMBATh CHCTEMY

3HAHUU.

Pewmiathb 3a1auM Ha MpPEACTaBICHUE
W ONKMCaHHWE JaHHBIX.

Pemiath 3aJauM Ha HaXOXKICHUE
BEpPOSITHOCTEH  OObEIMHEHUS u
epeceUeHus COOBITHI, B TOM YHC-

e HE3aBUCHUMBIX, c
HMCITIOJIb30BAaHUEM rpaduuecKux
npeacTaBICHUM u aepesa

CJIy4aifHOro OIlbITa.

PemaTh 3aga4u Ha mIepevUCIIeHUE
KOMOMHAaIMi (4rcia 1nepecTaHoOBOK,
qucia coyeTaHui), Ha Ha-
XOXKJIEHHE BEPOSITHOCTEH COOBITHUI
C IpUMEHEHHEM KOMOUHATOPUKH, B
TOM 4YHCII€ C HCIOIb30BAHUEM
TpeyroabHuka ITackamns




Dj1eMeHThI KOMOHU-
HATOPUKHU

(49)

KomMmb6uHaTopHOE IIPAaBUIO YMHOXE- HHUS.
ITepecranoBku. ®akropuan. CouyeTaHuUs
M 4uciIo  coderaHuid. TpeyrojibHUK
IMackansa. IIpaktuue- ckas  pabora
«BplunciieHne  BeposAT-  HOCTEH ¢
HCIIOJIb30BAHMEM  KOMOM-  HATOPHBIX
GYHKLHI 27IEKTPOHHBIX TaOJIHID)

OcBauBaTh TIOHSITHS
KOMOHWHATOpPHOE pPaBUIIO
YMHO>KEHUSI, yIHOpsIIOYEeHHAsT
napa, Tpolika  00B- €KTOB,

nepecTaHoBKa, (akTopuan 4ucia,
coyeTa- HHE, 4YHCIO COYCTaHHUM,
TpeyroiabHUK [lackaiis.

Pemiatp 3ana4M Ha [EPECUHUCIICHHE

YHOPSIIOYCHHBIX nap, TpPOEK,
MEPEYNCIICHUE  IIEPECTAHOBOK U
code- TaHUH 3JIEMEHTOB

Pa3IUYHBIX MHOYECTB.
Pemath 3agauyM Ha OPUMEHEHHE
yuciia  codeTaHuil B anreodpe
(cokpalléHHOe yMHOXKEHHE, OMHOM
Hpro-ToHA).
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Pemiats, mpumeHsisi KOMOHMHATOPHKY,
3aJ1a4d Ha BBIYMCIEHUE BEPOATHOCTEH,
B TOM 4YHCI€ C HOMO- IIbIO
3JI€KTPOHHBIX TabJIuIg B xoJe
IPAKTUIECKONPAOOTHI

I'eomeTpuyeckas I'eomerpuueckast BeposiTHOCTh.  Ciy- OcpauBaTh TOHSITHE TE€OMETPUUYECKOM
BepPOSITHOCTH YalHBIM BBIOOP TOYKHM U3 (GUIYpbI HaA BeposiTHOCcTH. PemiaTts 3agauum Ha
(4 v) IUIOCKOCTH, U3 OTpe3Ka, U3 JIyrd HaXOXKJIGHHE BEPOATHOCTEH B OIBITAX,
OKPY>XHOCTH NpPEeACTaBUMBIX KaK BBIOOp TOYEK U3
MHO- TOYTOJIbHHKA, KPyra, OTpe3Ka WUin
OYyTH  OKPYJ)KHO-  CTH,  YHCIIOBOTO

IIPOMEKYTKa
HcnbiTanus Ucnerranne. Ycrex u Heynava. Ce-pust OcpanBaTh  NOHATHA.  HCIbITAHUE,

Bepuyau (6
)

HWCIBITAaHUM 10  IepBOro  ycrexa.
HUcneiranusa bepHyiuin. BeposiTHO- cTr
CcOOBITHIT B cepum MCHBITAHUHN
Beprynmu. Ilpaktuyeckas pabora
«Hcnbitanus bepaynnm»

JJIEMEHTapHOE COOBITHE B HCHBITAHUU
(ycriex u Heypaada), cepusi UCHBbITaHUM,
HacTyIUICHHE IMEepBOro ycrmexa (Heyna-
un), cepust ucneitanuii beprym.

Pemate  3amaum Ha  HaXOXIEHHE
BEpOATHOCTEH co- OBITHH B cepun
HUCHBITAHUM 10 MEPBOro yclexa, B TOM
9pciie ¢ TpUMEHEeHueM  (hopMyIsr
CYMMBI I'€0- METPUYECKOM MPOTrPECCHH.
Pemrate 3agauym  Ha  HaAXOXKICHHE
BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHI
B cepum wucnblTanuii bep- Hymam, Ha
HaXO0JIEHHUE BEPOSITHOCTH OIIpeJesIEH-
HOT'O YHCJIa yCIIEXOB B CEPUH UCIIBITAHUH

bepnynnu. Hsyuars B xoae
NPaKTHYeCKoii padoThl, B TOM YHUCIIE C
TOMOIIBIO U(POBBIX pecypcos,

CBOICTBAa  BEpPOATHOCTHU B  CEpUH
ucnblTanuii bepuynnu




Cayuaiinas
BesnynHa (6

)

CrnyyaiiHasi BeJIMYMHAa W paclpefe-
JIeHUe BeposiTHOCTe. MaTreMaTu- 4eckoe
OXHMJAaHUE W JIUCIIEPCHUs] CilydalHOM
Benn4uHbI. [IpuMepsl MaTeMaTH4ecKOro
OXKHMJIAaHUsI KaK

OcBouTH NOHATHS: ciryqaiiHast
BEeJIWYWHA, 3HA4Ye- HHE CIydalHOM
BEJINYHHBI, pacmpeneneHue BEpo-
SITHOCTEH.

H3yyarp u  o0Cy:KIaTh  IPUMEPHI
JIUCKPETHBIX u He-  MPEPBIBHBIX

CIIyJaiiHBIX BEJIHMYHH (POCT, BEC UEJI0-
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Ha3Banue pa3agena
(TeMbI)(4HCII0
4acoB)

OcHoBHOE coaepikanue

XapaxkTepucTuka 1esiTeJIbHOCTH
00y4aromuxcs

PIeKTPOHHBIE (LM(POBL
0Opa3oBaTebHbIE pecy[

TEOPETHIECKOTO
BEJIMYUHBI.
ITonaTne O 3aKoHe OOJBIIMX YHCEII.
H3mepeHue BEpOSTHOCTEH ¢ MOMO- IIbIO
yactoT. IIpuMeHeHue 3aKoHa OOJIBIIMX
4qHce

CpeaHero 3HAYCHUA

B€Ka, YHUCIICHHOCTb HACCJICHUSs, APpYyIrue

M3MEHYH- BBIC BEJIMYUHBI,
paccmarpuBaBIIMecs B Kypce cTa-
TUCTUKH),  MOJECJBHBIX  CIy4YalHBIX
BEJIMYHUH, CBsI- 3aHHBIX CO CIIy4aWHBIMHU
OIIBITAMU (6pocanue MO-  HETHI,
UIpajgbHON  KOCTH, CO  CIy4YaiHbIM

BBIOOPOMH T. II.).

OcBanBaTh NOHATHA: MaTeMaTH4YECKOe
OXKHJAaHHE CJIy4yailHOM BEJIWYMHBI Kak
TEOPETUYECKOE cpelHee 3Ha4YEHUE,
AWUCHEpCUsl CIy4dyaliHONW BEJIWYHMHBI Kak
aHaJIOr JTHUCIIEPCUH YHCIIOBOrO Hadopa.

Pemartnb 3a1a4n Ha BBIUUCIICHHE
MaTeMaTHYeCKOIo 0XKHIaHUS u
AUCHepCcUun JUCKPETHOM cirydalHoOM
BEJIUYHUHBI o 3aJaHHOMY

pacupeaciacHuro, B TOM 4YHUCIIC 3aaad,
CBsA3aHHBIX CO CTpaxXxOBaHUEM U JIOTEC-

pesiMH.

3HAKOMHUTBLCH c MaTeMaTHYECKUM
OXKHJIaHMEM W JUCIepCHel HEKOTOPBIX
pacnpeneeHui, B TOM qucie

pacnpeneneHus Ciiy4ailHOW BEeJTHYHUHBI
«YHUCIIO YCHEXOB» B CEPHUM HCIBITAHUIL
Bepnymnu. U3yyaTh 4acToTy COOBITHS B
MTOBTOPSIIOIINXCSL CIIy- YaWHBIX OIBITax
KaK CIy4YalHYIO BEJIUYHUHY.
3HAKOMHUTBCSI C 3aKOHOM OOJIBIINX YHCEI
(B ¢opme bepuyman): mpu  OOJBIIOM
YHCIIe OIBITOB YacTOTa COOBITHSI OJIM3Ka




K €r0 BEPOATHOCTH.
Pemarnb 3agaum Ha U3MEPEHUEC
BepOHTHOCTeﬁ C IMO- MOIINBIO HaCTOT.
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O06cy)aAaTh POJIb 3aKOHA OOJBIINX YUCEN B
000CHO- BaHMHM YAaCTOTHOTO METOAa
H3MEPEHHsI BEPOSITHO- CTEH.

OO0Ccy:k1aTh 3aKOH OOJIBIIIUX YHCEJ KaK
nposiBiie- HUE CTAaTUCTUYECKOH
YCTOHYNBOCTH B W3MEHYHUBBIX SIBIICHUSIX,
pOJIb 3aKOHA OOJIBIINX YHUCENI B IPUPOJIEH
B JKM3HH 4YeJIOBEKa

O0o01IEeHNe,
KoHTpo.b (10

)

IlpencraBienue JIAHHBIX. Ornuca-
TelIbHasE CTAaTHCTHKA. BeposiTHOCTH
CIIy4aiiHOTO COOBITHSI. DJIeMEHTBI
koMOuHaropuku. CiyJallHble  BeJIH-
YUHBI U PacHpeIeIeHUs

IToBTOPSATHL U3YyUYEHHOE U BBICTPAMBATH
cHCTeMY

3HaHUN.

PemiaTte 3aga4yM Ha [OpeICTaBICHUE H
OINMCAaHHUE JaHHBIX.

Pematnb 3aga4u Ha HaXO0JJIeHUE
BEPOSITHOCTEH CO- OBITHH, B TOM 4YHCIE B
OMBITaX c PaBHOBO3MOXKHBI- MU
3JIEMEHTapHBIMU COOBITHSIMH,
BEpOATHOCTEH 00BEeIUHEHHS u
nepecedeHus! COOBITHM, BBIYHC- JISITHh
BEPOSITHOCTH B OIBITaX C CEpUSIMU
cJlydaii- HbIX MCIIbITAaHUM
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