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INOACHUTEJIBHAS 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA VYYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

Pabouas nmporpamMma o Matemartuke Juis oOyyaromuxcst 8 — 9
KJIacCcoB pa3zpaboraHa Ha ocHOBe PenepanbHOro rocyJapCTBEHHOTO
00pa3zoBaTeIbHOIO CTaHJapTa OCHOBHOIO OOLIEro oO0pa3oBaHMs C
y4ETOM U COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEABABISIEMBIX K
MaTeMaTHYeCcKOMy O00pa3oBaHUIO, W TPAAUIUH  POCCHHUCKOTO
o0pa3zoBaHMsl, KOTOpbIE OOECIEUMBAIOT OBJIAJCHHE KIIOUEBBIMU
KOMIETCHIIMSIMHA, COCTAaBJISIIOIIMMHM OCHOBY [UIsl HEIPEPBIBHOTIO
oOpa3oBaHMsI M  CaMOpa3BUTHA, a  TaKXKe  LEJOCTHOCTh
OOLEKYJIBTYPHOrO, JMYHOCTHOIO M I103HABATEIBHOIO pa3BUTHSA
obyuaromuxcs. B paGoueil mporpaMme ydTeHbl MJIEH U TMOJO0KEHUS
Konnenmum pa3Butus MaTeMaTndeckoro oopazoBanusi B Poccuiickoii
denepanuu.

[TpakTryeckas MoJIE3HOCTh MAaTEMATUKU O0YCIIOBJIEHA TEM, YTO
e€ TpeaMeToM SBISIOTCS (yHIaMEHTATbHBIE CTPYKTYpPHI HAllero
MUpa: IPOCTPAHCTBEHHBIE (OPMBI U KOJIMYECTBEHHbIE OTHOLICHUS OT
IIPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, [0
JOCTAaTOYHO CIIOXKHBIX, HEOOXOAUMBIX JUIsl Pa3BUTHUsS HAy4YHBIX U
NPUKIAOHBIX HAeH. be3 KOHKpETHBIX MaTeMaTH4YeCKUX 3HAaHUU
3aTpyJHEHO MOHMMAaHUE MPUHLUIIOB YCTPOWCTBA M MCIIOIb30BAHUS
COBPEMEHHOM  TEXHHMKHM,  BOCHPHUITHE U  HUHTEpIpPETALHUA
pa3HOOOpa3HOW  COLMAIBbHOM, HSKOHOMHUYECKOH, TMOJUTHYCCKON
uHpopmaluy, Manod(p@eKTUBHa TOBCEAHEBHAs IPAKTUYECKas
JesTenbHOCTh. KaxaoMy 4YelnoBeKy B CBOEH JKU3HU NPUXOIUTCS
BBIIIOJHATh Pacdy€Tbl M COCTABJIATH aJITOPUTMbI, HAaXOIUTh U
OpUMEHATh  (OpMyJbl, BIAAETh NPAKTUYECKUMH  NpPUEMAMHU
reOMETPUUYECKUX M3MEPEHHI M MOCTPOCHUH, YUTATh WH(OPMALHUIO,
MIPEJICTAaBICHHYI0 B BUJAE TaONUL, AUarpaMM M rpauKoB, >KUTh B
YCIIOBUSX HEONPECIEHHOCTU U IIOHUMATh BEPOSTHOCTHBIA XapakTep
CIIy4allHbIX COOBITUH.

OnHOBpEMEHHO C  paclmiMpeHueM cpep  IPUMEHEHHUs
MaTeMaTUKU B COBPEMEHHOM oOmiecTBe BcE 0oee BaXHBIM



CTAaHOBUTCSI MATEMAaTUICCKUI CTHIJIb MBIIUICHHUS, TIPOSBIISIONINIICS B
onpenenéHHBIX YMCTBEHHBIX HaBbIKaxXx. B mpomecce u3ydeHHs
MaTeMaTHKU B apCeHal MPHEMOB W METOJOB MBIILICHHS YeJIOBEKa
€CTeCTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKIUS W JIEAYKIHUSA,
000011IeHNE U KOHKPE THU3alusl, aHAJIU3 U CUHTE3, Kilaccuukanus u
cucremMarusaiusi, a0crparupoBanne u  aHajiorus. OOBEKTHI
MaTeMaTHYECKUX yMO3a KIIOUEHHUH, MpaBuiia UX KOHCTPYHUPOBAHHUS
PaCKpBIBAIOT MEXAHW3M JIOTHUYECKHUX IOCTPOCHUH, CIIOCOOCTBYIOT
BBIpa0OTKEe yMeHHs (POpMyIHpOBaTh, OOOCHOBHIBATH U JIOKA3bIBAThH
CYXJICHHUS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBIIIICHHE. Benyimas
poib  MPUHAISKHT  MaTeMaTHkKe W B (OPMHpPOBAHUHU
AITOPUTMHYECKON KOMITOHEHTHI MBIIJICHUS ¥ BOCITUTAHUN YMEHUU
JCUCTBOBAaTh MO 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh
W3BECTHBIC M KOHCTPYHUPOBATh HOBEIE. B miporiecce pemrenus 3aqad —
OCHOBOH y4eOHOH JEATENIbHOCTH Ha YpOKax MaTeMaTWuKH —
Pa3BUBAIOTCS TAKXKE TBOPUECKAS U MPUKJIATHAS] CTOPOHBI MBIIILICHHSL.

OO0yueHne MaTemaruke JaéT BO3MOXHOCTH pa3BUBATh ¥y
00YyYarIuXcss TOYHYIO, PAllMOHAILHYIO U MH()OPMATHBHYIO PEUb,
yMEHUe oTOupath Hauboee MOAXOAIINE SI3bIKOBBIE,
CUMBOJIMYECKHE, TpadUICCKUE CPEJICTBA JIJIS BBIPAKCHUS CYXICHHIMA
Y HATJISTHOTO UX TPEICTaBICHUSI.

HeoOxoaumpIM ~ KOMIIOHEHTOM  OOmIed  KyJIbTyphl B
COBPEMEHHOM TOJIKOBAHUH SBJISICTCS 00IIee 3HAKOMCTBO C METOIaMHU
MO3HAHUS ISHCTBUTENILHOCTH, TIPE/ICTABICHUE O TIPEMETE U METOIax
MaTeMaTHKH, WX OTIIMYHH OT METOJOB JPYTUX ECTECTBEHHBIX U
T'YMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPHUMEHEHUS MAaTeMAaTHUKH
IUIsSL pEIICHUs Hay4dHbIX W TNPUKIATHBIX 3a7ad. Takum o0pa3om,
MaTeMaThuiecKkoe oOpa3oBaHKe BHOCUT CBOM BKJIaJ B (HOPMUPOBAHHE
o011eit KyJIbTyphl YeTTOBEKa.

M3yueHne MaTeMaTWKHA TaKKe CHOCOOCTBYET ICTETHYCCKOMY
BOCIIUTAHUIO YENIOBEKa, IMOHMMAHUIO KPacoThl W H3SIIECTBA
MaTEeMaTHYECKUX PACCYXKJICHUU, BOCHPHAITHIO TI'€OMETPHUECKUX
(bopM, YCBOCHHIO HJICH CUMMETPHHU.



HOEJIM M OCOBEHHOCTHU WM3YYEHUA VYEBHOI'O
[TPEIMETA

MATEMATHUKA». 8-9 KITACCBI

[TpuoputeTHpiMU 1ENsIMH  OOyueHHsT MaTematuke B 8—9
KJIaccax SIBISIFOTCS:

— (¢opMupOBaHUE IEHTPAJIbHBIX MaTeMaTHUYECKUX MOHATHIM
(uucrmo, BeMMYMHA, TeoOMeTpuuYeckas (Qurypa, mepeMeHHas,
BEPOSITHOCTh, (YHKIIHS), OOCCIEUUBAIONIUX TPEEMCTBEHHOCTh |
NEePCHEKTUBHOCTh MAaTEMaTUUECKOr0 00pa3oBaHus 00yUaroIuXcs;

— ToABENICHHE 00OYUYaIOIIMXCs Ha TOCTYITHOM JUIS HUX YPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaT€MaTUKH U OKPYXKAIOIIEro MHpa,
MMOHMMAaHHE MaTeMAaTUKH KaK 4acTu OOIIeH KyIbTyphl YEIOBEUECTBRA;

— Ppa3BUTHE WHTEIUIEKTYyaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
o0yyarouuxcs, MO3HABATEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUW, KPUTUYHOCTH MBIIUICHUS, MHTEpeca K H3YyUYCHUIO
MaTE€MaTUKH;

— ¢QopmupoBaHue (G yHKIIMOHATEHOM MaTeMaTHYECKOMI
IPAMOTHOCTH: YMEHHUs Paclo3HaBaTh MPOSBICHUS MaTeMaTUYECKHUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX >KU3HEHHBIX
CUTyallUsiX M TMpPU H3YYEHUU [JPYTUX YUEOHBIX IIPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (GOpMYyIHUPOBATH UX
Ha A3BIKE MAaTeMAaTUKM M CO3/JaBaTb MaTeMAaTUUYECKUE MOJEIH,
MPUMEHSTh OCBOCHHBII MaTeMaTW4YeCKUd ammapar Jyis peieHUs
MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a/Jady,  HHTEPHOPETHPOBATH U
OLIEHUBATH MOJyUYEHHBIE PE3YIbTATHI.

OCHOBHBIC JTMHHH COJICP)KaHUS Kypca MareMatuku B 8—9
knaccax: «Yucna u BbIUHCICHUSY, «Anredpa» («Anredpamdeckue
BBIDQKCHUS», «YpaBHEHUST U  HEPaBEHCTBa»), «DyHKIuN»,
«eomerpust»  («['eomerpuueckue (GUTYypbl M UX CBOHCTBay,
«3MepeHne TreoMeTpHUYECKHWX BeNUYMH»), «BeposTHOCTh U
CTaTUCTUKa». JlaH Hble JTMHUU PA3BUBAIOTCS MapaJIeIbHO, KaXAas B
COOTBETCTBHH C COOCTBEHHOH JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJTHA
OT JIPYyroi, a B TECHOM KOHTaKTe W B3aumojerctsuu. Kpome 3Toro,
UX 00BEIMHSACT JIOrUYecKasi COCTABISAIONIAsA, TPAIUIMOHHO TPUCYILAS
MaTeMaTUKE W IPOHMU3BIBAIOIIAs BCE MAaTEMAaTUYECKUE KYypChl H
conepxkatenbuble JuHUUA. CdopmynupoBanHoe B DeneparbHOM
rOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHJApTE OCHOBHOI'O OOILETO



oOpazoBaHHsi TpeOOBaHHE «yMETh OIEPUPOBATH TOHATHUSIMHU:
olpesesieHNe, akcuoma, TeopeMma, [0Ka3aTeJbCTBO; yMEHHE
pacmo3HaBaTh UCTHHHBIE M JIOKHBIC BBICKA3bIBAHUS, MPUBOIUTH
IPUMEPbI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPHUILIAHUS
BBICKA3bIBaHUI» OTHOCUTCA KO BCEeM Kypcam, a (opMupoBaHUe
JIOTHYECKUX YMEHHI pacmpeaensieTcs Mo BceM rojaaM oOy4deHHs Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Conep:kanue 0opa3oBaHus,
COOTBETCTBYIOILIEE ITPEAMETHBIM pe3yJibTaTaM ocBoeHus [IpumMepHoi
paGoueil mporpamMMbl, pacupeleNéHHbBIM MO ToJaM OOy4YeHHH,
CTPYKTYpUPOBAHO TakuM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIIMATIBHEIM ~ BOMpocaM  oOydaromuecs — oOpallaiuch
HEOJHOKPATHO, YTOOBI OBNAJCHHE MAaTEMaTUYECKUMHU MOHATUAMU U
HaBBIKAMHU OCYIIECTBJISUIOCH MOCIEA0BATEIbHO U MOCTYNATENbHO, C
COOJIIOJICHWEM TPHUHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOUAINCHh B OOMIYI0 CHUCTEMY MaTeMaTHYECKUX IMpeICTaBICHUM
oOyvaromuxcsi, pacmupsist ¥ yriuyomss e€, oOpa3ys HpOYHBIE
MHOKECTBEHHBIE CBSI3H.

MECTO YUYEBHOI'O IPEAMETA «MATEMATHUKA» B
YYEBHOM IUUTAHE

B coorBerctBum ¢ ®enepambHBIM  IOCYAApCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHJIAPTOM OCHOBHOTO OOIIETO 00pa3oBaHUS
MaTeMaTHKa SBJIseTCs 00s3aTebHBIM IPEIMETOM Ha JJaHHOM YPOBHE
obpazoBanmsi. B 8—9 kiaccax y4ueOHbBIN mpeamer «MaTemaTukay
TPaJMIMOHHO HM3y4YaeTcsl B paMKax CIEAYIOUIUX Y4eOHBIX KypCOB
«Anrebpa»  (BKIIIOYas  3JEMEHThl  CTaTUCTUKU U TEOPHH
BeposTHOCTeN) U «['eomerpusi»n. HacTosmelt mporpamMmmoii BBOAUTCS
CaMOCTOSATENbHBIN yueOHBIN Kypc «BeposATHOCTb U CTAaTHUCTUKAY.

Hacrosieit mporpamMMoii mpeaycMaTpuBaeTcsl BbIJIEIEHUE B
y4eOHOM IJIaHe Ha U3YYCHHE MaTeMaTHKH B 8—9 kiac cax 6 y4eOHbIX
4acoB B HEZEIIO B TEUEHUE KaX0ro roja o0y4eHusl.



ITNIAHUPYEMBIE PE3VJIbTATDI OCBOEHUA
YYEBHOT'O IIPEIMETA «MATEMATUKA» HA VYPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «MaTemMaTuka» JOKHO
obecrieunBaTh JOCTH)KEHHE Ha YpOBHE OCHOBHOTO  OOIIETO
0o0pa3oBaHMs  CIIEAYIOUIMX JIMYHOCTHBIX, METalpeJIMETHBIX U
IPEJMETHBIX 00pa30BaTENbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VJIbTATHBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOIO
npeaMmera «MaTemaTrukay XapaKTepu3yrTCs:

[TaTpuoTHueckoe BOCIUTaHUE:

NpOSBJICHUEM MHTEpeca K IMPOLUIOMY M  HACTOSIIEMY
POCCHUICKOM  MaTeMaTHKH,  LICHHOCTHBIM  OTHOLICHMEM K
JNOCTHKEHHUSIM  POCCUMCKHX  MAarTeéMaTHKOB U POCCHUCKOU
MaTeMaTHUYeCKOM MIKOJIbI, K UC MOJb30BAHUIO TUX JOCTUKEHHUH B
APYrux Haykax W NpUKIaIHbIX cepax.

I'paxx1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEW TIpakJaHUHA U
peann3anuy ero rnpas, IPEeICTaBICHUEM O MaTEMaTHYECKUX OCHOBAX
(YHKUIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBIEHHUH, NpoLEIyp
IpaXJaHCKOTrO 00IIecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K
O0CYXJIEHUIO ITHYECKHX MpOoOJeM, CBS3aHHBIX C NPAKTHUYECKUM
NPUMEHEHUEM  JOCTHKEHMM  HAyKH, OCO3HAHMEM  Ba)KHOCTH
MOpPaJIbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe BocuTaHUE:

YCTAaHOBKOM Ha aKTMBHOE y4YaCTHE B PELICHUU MPAKTUYECKUX
3aJa4 MaTeMaTHUYeCKOM HalpaBJICHHOCTH, OCO3HAHHUEM Ba)KHOCTU
MaTeMaTHYeCKOro oOpa30BaHMs Ha IMPOTSDKEHUM BCEM KM3HM TS
YCIEIIHOM  MpO(EecCHOHANBbHOM  JEATENILHOCTH U pa3BUTHEM
HEOOXOJUMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM U THOCTPOCHHEM
WHAMBUYaJIbHOW TPAaeKTOpPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

DcTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY U  3CTETUYECKOMY
BOCIIPUSITHIO  MaTeMaTHYeCKuX OOBEKTOB, 3a4ad, pELICHUH,
paccyXAeHUI; YMEHHUIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.



I{eHHOCTH HAayYHOr O ITO3HAHHUS:

OpUEHTAllMEeW B JAEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY
HAy4YHBIX MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
YeJoBeKa, MPHUPOJbl M OOIIecTBAa, MOHMMAHMEM MaTeMaTU4YeCKOH
HayKH Kak cepbl UeTOBEUECKOI AeSITEIbHOCTH, ITANlOB €€ pa3BUTHS
Y 3HAUMMOCTH Ui Pa3BUTUS IUBUIIM3ALUU; OBJIAJCHUEM SI3bIKOM
MaTeMaTHKH U MAaTEMATHYECKOM KyJIbTYpOi KaK CPEeICTBOM MTO3HAHUS
MHUpa; OBJAJCHHEM IPOCTEHIIMMH HaBbIKAMM HCCJIEJOBATEILCKON
JesITEeTbHOCTH.

dusnueckoe BocIUTaHUEe, POpMUPOBAHHE KYIbTYPHI 30POBbS
Y AMOLMOHAJILHOrO OJIaronoIy4us:

FOTOBHOCTBIO ~ NPUMEHATH MaTeMaTU4YecKue 3HaHUS B
MHTEpEecax CBOEr0 3/10pOBbs, BEICHHUS 3/0pOBOr0 00pa3a >KU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHI U OTAbIXA,
peryispHas puznueckas akTHBHOCTB); ChOPMHUPOBAHHOCTHIO HaBbIKA
pedrexcun, MpU3HAHUEM CBOEro MpaBa Ha OWIMOKY M TAaKOro e
IIpaBa JIpyroro 4ejaoBeKa.

DKOJIOTMYECKOE BOCIIUTAHUE:

OpUEHTAllMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM s
pemieHus 3agad B 00JacTH COXPAHHOCTH OKpY’Karollel cpenpl,
TUTAHUPOBAHMS TIOCTYNKOB W OLIEHKH MX BO3MOXKHBIX ITOCIIEICTBUI
Ui OKpY)KaroIled Cpeapl; OCO3HAHHWEM TJI00albHOrO XapakTepa
HKOJIOTHUECKUX MPOOIEeM U MyTel UX PEUICHHUS.

JluuHOCTHBIE  pe3ynbTaThl, OOEcleYrBalONINe aJanTalHio
oOyyaromierocsi K HU3MEHSIOIIUMCSA YCIOBUSAM COLMAIBHOM H
IIPUPOJHOU CPEIbL:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIOBUAX HEONPENEIEHHOCTH,
MOBBIIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
JEATeNIbHOCTh, B TOM YHCJIE€ YMEHHME YYUTBHCS y JAPYIHX JIOJEH,
npuoOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKU U
KOMIETEHIIMH U3 OMbITA IPYTHUX;

HEOOXOUMOCTBhIO B (DOPMUPOBAaHMHM HOBBIX 3HAaHUM, B TOM
yucie (HopMyaupoBaTh WU, TOHSTHS, THUIOTE3bI 00 OOBEKTax U
SBJICHUSAX, B TOM YHCJIE PaHEe HE U3BECTHBIX, OCO3HABATh Ae(PUITUTHI
COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, IIJIAaHUPOBAaTh CBOE
pa3BUTHE;



CIOCOOHOCTBIO OCO3HaBaTb  CTPECCOBYIO CUTYAIHIO,
BOCIIPUHUMATh CTPECCOBYIO CHUTYallUIO KakK BBI30B, TPeOyrOMIMiA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEeMble pELIeHUS U JIeHCTBUS,
(dbopMynupoBaTh M OLIEHWBATH PUCKU U TOCIEACTBUSA, (OPMUPOBATH
OIIBIT.



METAITPEJIMETHBIE PE3YJIbTAThHI

MertanpeameTHble  pe3yibTaTbl ~ OCBOGHHS  IPOrpaMMBI
yueOHoro mpeamera «MaTtemaTruka» XapaKTepU3YIOTCSl OBIAICHHEM
VHUBEPCATIbHLIMU no3HagamenbHbvlMuU delicmeusamu,
VHUBEPCAIbHbIMU KOMMYHUKAM UGHBIMU Oeticmeusmu u
VHUBEPCAIbHBIMU PECYNAMUGHBIMU OCUCMBUIMU.

1) Yuueepcanvnvie nosnaeamenvHble oeticmeust
obecneuusaiom opmuposanue 6a308blX KOCHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue Memooo8 NOIHAHUSA OKPYIHCAIOULe20 MUPa,
npuMeHenue J102U4ecKux, UCC1e008amenbCKux onepayutl, yYMeHut
pabomamu ¢ unpopmayueti).

ba3oBeie nornueckue 1eHCTBHS:

— BBIBIATH M XapaKTEpU30BATh CYIIECTBEHHBIC TPU3HAKU
MaTeMaTUYeCKUX  OOBEKTOB, TIOHSATHN, OTHOIICHUN  MEXKIY
MOHATUSIMHU;, (POPMYIIUPOBATH ONpeeNeHNUs OHATUH; YCTaHABIUBATD
CYIIECTBEHHBI  MpPH3HAK  KIACCH(UKAIMU, OCHOBAaHUS  JUIA
0000111eHHsI U CPaBHEHMSI, KPUTEPUU ITPOBOIMMOTI0 aHAJIN3a;

— BOCIpPUHUMATh, (OpMyIHpOBaTH U  IPEOOpPa3OBHIBATH
CYXKJCHUS: YTBEpAUTENbHBIE U OTPUIATENbHBIC, CIUHUYHEIC,
YacTHBIC U 00IIKE; YCIOBHBIE;

— BBIABJISTH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U
MpOTUBOpeuHs B (paKkTax, JaHHBIX, HAOMIOJCHUSX U yTBEPKICHUSX;
npeasiaraTh KpUTEPUHM I BBISIBIIGHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMI;

— JeNaTh BBIBOJABI C KCIOJNB30BAHHEM 3aKOHOB JIOTHKH,
NETYKTUBHBIX U HHAYKTHBHBIX YMO3AaKIIOUEHUN, YMO3AKITIOUECHUH 110
aHaJIOTUH;

— pa3dupaTh J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUI
(IpsiMbIE ¥ OT IPOTUBHOTO), IPOBOJIUTH CAMOCTOSITEIIbHO HECIIOKHbBIE
JI0Ka3aTeNbCTBa MaTeMaTHUYECKUX (bakToB, BBICTPanBaTh
apryMEHTAllMI0, TPUBOAMTH  TPUMEPbl W KOHTPIPUMEPHIL;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh crocod pemeHus ydeOHOW 3amadu (CpaBHHUBATh
HECKOJIbKO BAPUAHTOB PEICHHUS, BHIOUpPATh HanOoee MOIXOASIINHI C
Y4€TOM CaMOCTOSITEIbHO BbIIETICHHBIX KPUTEPHUEB).

bazoBble nccnenoBarenbcKkue NeHCTBUSA:



— HCIIONB30BATh BOMPOCHI KaK UCCIIE0BATEIbCKAN HHCTPYMEHT
Mmo3HaHusl; (OPMYJIUPOBATh BOMPOCH], (UKCHPYIOIIHE TPOTUBOPE
que, polieMy, CaMOCTOSATENIbHO YCTaHABINBATh HICKOMOE U IaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHE;

— MpPOBOAUTH TIO CAaMOCTOATEIbHO COCTABICHHOMY IUIaHY
HECJIOKHBII ~ SKCIIEPUMEHT, HEOONBIIOE  HCCIEIOBAHUE  T10
YCTAHOBJICHHIO  OCOOCHHOCTEH  MAaTeMaTH4yecKoro  oOBeKTa,
3aBUCUMOCTE 00BEKTOB MEXKIY COOOI;

— CaMOCTOSTENIbHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJBI 1O
pe3ynbpTaTaM npoBeIEHHOT0 HAOMIOACHNS, UCCIICAOBAaHMS, OLICHUBATh
JIOCTOBEPHOCTH TIOJTYUYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U 0000 IICHHIA;

— TMPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCa, a TaKKe
BBIJIBUTATh TIPENOJIOKEHHS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmarnueii:

— BBISIBJIATh HEJAOCTATOYHOCTh U M3OBITOYHOCTH WH(OpMAIIHH,
JAHHBIX, HEOOXOAMMBIX JUIS peIlICHUS 3a/1a4H;

— BBIOHPATB, aHAJIM3UPOBATh, CHCTEMaTH3HPOBAThH "
WHTEPIPETUPOBATh HWHGOPMAIMIO pa3INYHbIX BHAOB U (opm
MIPEJCTABIICHNUS;

—BBIOMpaTh  QopMy  mpeacTaBieHuss ~ HUHQOpMaUMH U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll CXeMaMH, JuarpaMmMamH, WHOM
rpaduKoi 1 UX KOMOMHAIUSAMH;

— OIICHWBATh HAAGKHOCTh HH(OpMAIMK 10  KPHUTEPHSIM,

PEII0KEHHBIM yYHUTEIEM WITH cOpMyTHPOBAHHBIM
CaMOCTOSITEIILHO.

2) Vuusepcanvuvie  KOMMyHUKamueHwvle  Oelicmeus
obecneuusaiom — COPMUPOBAHHOCIb — COYUANbHBIX — HABLIKOS
ooyuarowuxcs.

OO6meHue:

— BOCIIPUHUMATh U  (OPMYIUPOBATH CYXKACHUS B
COOTBETCTBUHM C YCIOBHSIMH M TEISIMHU OOINEHUS, SICHO, TOYHO,
IPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M NMHUCHMEHHBIX
TEeKCTaX, JaBaThb TMOSCHEHHUS IO XOJy peIIeHus 3ajayd,
KOMMEHTHPOBATh MOTYYSHHBIN PE3yIbTarT;

— B XO7ie 0OCYX/IEHUS 3a/1aBaTh BOIPOCHI 1O CYIIECTBY
o0cykaaeMol TeMbl, MpoOJIeMbl, pelIaeMoil 3agauu, BbICKA3bIBATh
WJeU, HalEJICHHbIE Ha TOMCK pEILIEHHUS; COINOCTaBIATh CBOU



CYyKJCHHUS C CYXKICHHUSMH JIPpyTUX  yYaCTHUKOB  JUAJIOTA,
OOHapy>KUBaTh Pa3IMYUE U CXOJCTBO MO3UIIMIL; B KOPPEKTHOU hopme
dbopMynupoOBaTh Pa3HOIIACHS, CBOM BO3PAKCHHUS,

— NOpPEACTaBIATh  pe3yiabTaThl  pEIIeHUs  3ajayw,
AKCIIEPUMEHTA, UCCIIEIOBaHMS, TPOEKTA; CAMOCTOSITENIbHO BbIOUPATh
(dbopMaT BBICTYIIIICHUS ¢ y4ETOM 3324 Mpe3eHTAllMi U 0COOEeHHOCTEH
ayJIUTOPHH.

CoTpyIHUYECTBO:

— MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaH/IHON
Y UHIUBUIYIBHON pabOTHI TPH PEIICHUH YYEOHBIX MATEMATHICCKIX
3ajad;

— OpPUHUMATh  I€Ib  COBMECTHOM  JeSTeNbHOCTH,
IUTAHUPOBATh OPTraHM3ALMI0 COBMECTHOM pPabOTHI, pacIpenessiTh
BUJIBI paboT, JOTOBAPMBATHCS, OOCYXIATh MPOIECC M PE3yJIbTaT
paboThI; 00001IaTh MHCHHS HECKOJIBKUX JIFOJICH;

— y4acTBOBaTh B  TPYNmoBBIX  Qopmax  paboThI
(oOcyxeHus, OOMEH MHEHHSMH, MO3TOBBIE IITYPMBI H [Ip.);
BBITIOJIHATH CBOIO YacTh Pa0OThI U KOOPMHUPOBATH CBOU JCHCTBUS C
JOPYTUMU YJICHAMH KOMaH/IbI; OIICHHBATh KAYE€CTBO CBOETO BKJIAaJa B
OOIIM TIPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU
B3alMOJICHCTBUS.

3) Yuueepcanvnvie pezynamuenovie oeticmeusl
obecneuusaiom  QopmuposaHue - CMbICI08bIX  YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTUL.

CamMoopranuzarus:

— CaMOCTOSITEIBHO  COCTaBJISATh IUIAH, AQlITOPUTM pEIICHUs
3amayu (MJIM €ro 4YacTh), BBIOMPATh CIOCOO pEIICHHS ¢ y4EToOM
UMEIOIIMX CSI  PEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ YyIETOM
HOBOW MH(OpMAIIHH.

CaMOKOHTpOJIB:

— BIIQJIETh CIIOCO0AMHU CaAMOTIPOBEPKH, CAMOKOHTPOJIS IpoIiecca
U pe3yibTaTa pelieHusl MaTeMaTHuYecKou 3a1aui;

— NpeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMpHU
pEIICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B JIEATEIHBHOCTh HA OCHOBE
HOBBIX  OOCTOSITENIbCTB,  HAWJEGHHBIX  OWIMOOK,  BBISABICHHBIX
TPYIHOCTEN;



— OLICHMBAaTb  COOTBETCTBHE  pe3ynbTaTa  JEATEIbHOCTH
MIOCTABJICHHOMN LIE€NIH U YCIOBUAM, OOBSCHATh NPUUUHBI TOCTHKEHUS
WIA HEJOCTW)KEHHs IeJIM, HaXOAWUTh OIIMOKY, JaBaTh OLIEHKY
pUOOPETEHHOMY OIIBITY.

I[MPEAMETHBIE PE3VYJIbTATBI

[IpenmeTHBle pe3ynbTaThl ocBoeHust [IpumepHoii paboueit
IpPOrpaMMBbl 10 MaTeMaTUKE MPEJCTaBJICHbI 10 rojaM OO0y4YeHHus B
CIIEYIOIIMX pa3fesiax MporpaMMbl B paMKax OTAEIBHBIX KypCOB: B
5—=6 knaccax — Kypca «MaremaTHkay, B 7—9 Kkjlaccax — KypcoB

«Anrebpay, «['eomerpus», «BepOsSTHOCTb U CTaTUCTHKAY.

Pa3BuTHe TIOrM4ecKuX NpeICTaBICHU U HABBIKOB JIOTHYECKOT O
MBILIJICHHs] OCYLIECTBISETCS Ha MPOTSDKEHUM BCEX JIeT 0O0ydeHHs B
OCHOBHOM IIKOJE B  paMKax BCEX Ha3BaHHBIX KYypCOB.
[Ipeanonaraercs, 4TO BBITYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH
BBICKa3bIBaHUSI W  OTPULIAHUS  BBICKA3bIBaHUM, paclO3HABATH
UCTUHHBIE M JIOXKHBIE BBICKA3bIBaHMS, IPUBOJUTH INPUMEPHI H
KOHTPIIPUMEPHI, OBJIAJEET IOHATHAMU: ONpPEAEICHHE, AaKCHUOMa,
TeopeMa, JOKa3aTeIbCTBO — M HAy4YUTCS HCIOJIB30BaTh HX IPH
BBINOJIHEHUH Y4EOHBIX U BHEYUEOHBIX 3a1a4.



8 Kiacc

Yucna u évluucnenusn

KBanparueiii koperb u3 uncna. [loHsTre 00 uppanvoHaIbHOM 4YHciie. JleCATUYHBIC TPUOIMKEHUS
UppanuoHaIbHbIX uucen. CBoicTBa apu(METUYECKUX KBAAPATHBIX KOpHEH W HX MNPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUM U BHIYMCICHUAM. [[efiCTBUTENBbHbIE YUCIIA.

CrteneHsb c 1eNbIM MoKa3aresneM U €€ cBoicTBa. CTaHgapTHas 3alKMCh YHUCIIA.

Anzebpauueckue vlparccenus

KBaznpatHblil TpEXUsieH; pa3ioKeHue KBaJpaTHOro TPEXUIEHA HA MHOXKHUTEIH.

Anrebpandeckass apodb. OcCHOBHOE CBOHCTBO anreOpanueckod npobu. CroxxeHue, BBIYUTAHUE,
YMHOXEHHE, JieNieHne anredpandeckux Apodeit. ParmonanbHble BRIpAXKEHUS U UX TPEoOpa3oBaHHUE.

Ypasnenus u nepasencmea

KBanpatnoe ypaBHeHue, ¢opmyna KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOJSIINXCS K TMHEHHBIM U KBaJpaTHIM. [IpocTeiimme qpoOdHO-palnoHanbHbIe YPaBHEHHUSL.

I'paduueckas nHTEpIpETANNs YPaBHEHHH C IBYMsI IEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMsI epeMeHHbIMU. [IprMeps! pereHns cucTeM HeTMHEWHBIX YPaBHEHUH C IByMsI IepEeMEHHBIMHU.

Perienne TeKCTOBBIX 3aj1au alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OgHOW INepeMeHHON. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM IMepeMeHHON. CucTeMbl JIMHEHHBIX HEPABEHCTB C OAHOM
[IEPEMEHHOU.

Dynkyuu

[Tonsitne dynkmuu. O6macTh onpeaeneHuss ¥ MHOXKECTBO 3HaueHWU (QyHkiuu. CrocoObl 3agaHus
byHKIUH.



I'papux ¢ynxkuuu. YUrenue cpoiictB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadguxoB ¢GyHKUIHH,
OTPa)KAIOIUX PeaJIbHbIE MPOLIECCHI.

OyHKIMH, ONMUCBIBAIOLINE IPSIMYIO U 00pPaTHYIO IPONOPLIMOHATIBHBIE

3aBUCUMOCTH, MX TI'padUKH.

Oynximn Yy =X, yFX, y= X, y=Ixl

I'paduueckoe perieHne ypaBHEHUM W CHUCTEM ypaBHECHHI.

9 xiacc

Yucna u évluucnenusn

JleficTBUTEIBbHBIC YKCTIA

PanmonanbpHble 4Mcia, UPpPalMOHATIBHBIE YUCIA, KOHEYHbIE M OECKOHEUHbIE AECATHYHBIE APOOH.
MHOXECTBO ACHCTBUTENBHBIX YHCEN; JCHCTBUTEIbHBIC YHCIa Kak OECKOHEYHBIE NECATUYHBIE APOOH.
B3auMHO OAHO3HA4YHOE COOTBETCTBHE MEXAY MHOXECTBOM ACHCTBUTEIBHBIX YHCEN M KOOPAMHATHON
IIPSAMOA.

CpaBHeHuE 1eHCTBUTENBHBIX YHCEN, apU(PMETHUECKUE IEHCTBUS C IEHCTBUTEIbHBIMU YUCIIaMHU.

W3mepenus, npuOIMKeHMsl, OLIEHKU

PazMepbl 00BEKTOB OKPYKAIOILIET0 MUPA, JITUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[IpubnuxEHHOE 3HAYEHHE BEIMYMHBI, TOUHOCTh NpuOMkeHus. OxpyriaeHue uucen. Ilpuxkuaka u
OLIEHKA PEe3yJIbTaTOB BBIYMCICHUH.

Ypasnenus u nepagencmea

YpaBHEHHS C OAHON ITEPEMEHHON

Jluneitnoe ypaBHeHue. PelieHne ypaBHEeHHH, CBOASIIMXCS K JIMHEHHBIM.



KBagpatHoe ypaBHenue. PelnieHue ypaBHeHME, CBOJSIIMXCS K KBaJpaTHbIM. bukBaapaTHoe
ypaBHeHuE. [IpuMeps! penieHust ypaBHEHUN TPEThEW U UETBEPTOM CTENIEHEN PA3JIOKEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-paliMoOHAbHBIX ypaBHEHUH. Pelllenne TeKCTOBbIX 3a/1a4 alre0panyeckKuM METOIOM.

Cucrembl ypaBHEHUH

VYpaBHeHHUE ¢ ABYMS TIEPEMEHHBIMH U €ro rpaduk. Pemenne cucrem AByX JTHHEWHBIX YPaBHEHUH C
JIByMsI IEpeMEHHbIMU. Perienne cuctem IByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEMHOE, a IPYroe — BTOPO
creneHu. ['paduyueckas MHTEpIIpETALUs CUCTEMbI YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a7a4 anreOpanyeckKuM CriocoOoM.

Hepasencrtpa

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne IMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHON. Penmienue cucreM JMHEHHBIX HEPABEHCTB C
onHoit mepemeHHo. KBaaparHele HepaBeHCTBa. [ 'paduueckas WHTEpHpeTands HEPaBEHCTB U CHUCTEM
HEPABEHCTB C ABYMs [IEPEMEHHBIMHU.

Dynkyuu

KBanparnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapaboma, koopArHATHI BEPITMHBI MapadoIIbl, OCh
CUMMETpPHUHU NapadoJbl.

I'paduxu pyHKIMIi:

y=kx, y=kx+b, y= g , Y =x3Jy = X, y=|X| u ux cBoiicTsa.

Yucnoevie nocnedosamenpHocmu

Omnpenenenre u cnocoObl 3a/1aHNs YUCIOBBIX MOCIIEI0BATEIbHOCTEN



IToHsATHE YMCIOBOM MOCIEI0BATENIBHOCTH. 3a/laHUe MOCIIEI0BATEIbHOCTU PEKYPPEHTHOM (popMytoii u
dbopMyIoii N-TO YIeHa.
Apudmernueckas u TeoMeTpuyecKasi Iporpeccuu
Apudmernueckass U reoMmerpuyeckas nporpeccud. PopMmyibl N-ro wieHa apupMeTH4ecKoll u
F€OMETPUYECKON IPOrpeECCU i, CYMMBI IIEPBBIX N YIICHOB.
N3o0pakeHne WieHOB apu(PpMETHIECKON U TEOMETPUIECKON MPOTrpeccuii TOYKaMU Ha KOOPIUHATHOU
IUIOCKOCTH. JIMHEMHBIN U KCIIOHEHIIMANIBHBIN pocT. CII0)KHBIE IPOLIEHTHI.
[IJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHMS PABOYEN ITPOI'PAMMGBI
KYPCA
OcBoenue yuyeOHOro kypca «Anrebpa» Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHUS JOIKHO
o0ecrneunBaTh JOCTUKEHHUE CIENAYIOIIMX IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:
8 Kiace
Yucna u eviuucnenus
— BreImonHATh, couyeTas yYCTHBIE W TNHCBMEHHbIE NTPHUEMBI, apudMeTHdecKkue IeHCTBUS C
paloHAIbHBIMHU YHCIaMH.
— HaxonuTh 3Ha4YeHMs YUCIOBBIX BBIPAKEHUH; MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI
BBIUMCJICHHS] 3HAUEHUN APOOHBIX BBIPAXKEHUM, COIEpIKALIUX OOBIKHOBEHHBIE U IECATUUHbIE IPOOH.
— Ilepexoautb OoT OgHON (OPMBI 3aMUCU YHUCEN K JIPYyrod (MpeoOpa3oBbIBATh NECATUUHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JPOOB).
— CpaBHHUBATh U YIOPSA0YUBATh pallMOHAIbHbBIE YHUCTIA.
— OKpyrasTh yucia.



— BBINOIHATE NPUKKUIKY U OLICHKY PE3YJIbTaTa BEIUMCICHUN, OLICHKY 3HAYEHNUH YNCIIOBBIX BBIPa)KEHUH.
BoInonHATE A€HCTBUSA CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

— [IpuMeHATh IpU3HAKU AETUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HATypaIbHBIX YUCEIL.

— Pemlate  NpaKkTUKO-OPUEHTHPOBAHHBIE  3a/Jayd, CBS3aHHBIE C  OTHOLIEHUEM  BEJIWYMH,
MPONOPIIMOHATIBHOCTHIO BEJIMYMH, MPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJIbTAThl pELICHU 3a7a4 ¢ yYETOM
OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

Anzedbpauueckue sviparxcenusn

— Vcnonb3oBarh anredpanyecKkyro TEpPMUHONIOTUIO U CUMBOJIUKY, IPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOro Marepuania.

— HaxonuTh 3HaueHust 0yKBEHHBIX BBIPKEHHH MTPH 3a/laHHBIX 3HAYECHUSAX [TEPEMEHHBIX.

— BrinonuaTe npeoOpa3oBaHus LIETOr0 BRIPAXKEHHSI B MHOTOYJICH IPUBEIEHUEM IOJOOHBIX CaraeMaiXx,
PACKpBITHEM CKOOOK.

— BBINONHATE YMHOKE€HUE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHAa HAa MHOIOYJIEH, NPUMEHSTh
dbopMyIbl KBaJipaTa CyMMBI U KBajipaTa pa3HOCTH.

— OcCymtIecTBIATh Pa3I0KEHHE MHOTOWIEHOB HAa MHOXKHTENM C IOMOIIBIO BBIHECEHHUS 3a CKOOKHU
00I11er0 MHOKUTEIIS, TPYIITHUPOBKH CIaraeMbIX, IpUMEHEeHUs (POpMYIT COKPAIIEHHOTO YMHOXKEHUSI.

— [IpuMensaTe npeoOpa3oBaHUsT MHOTOWIEHOB [UIS PEUICHHUS pa3WYHbIX 33/Jad U3 MaTeMaTHKW,
CMEXKHBIX IIPEMETOB, U3 PEAIbHON IIPAKTHUKHU.

— Mcnonb30BaTh CBOMCTBA CTENEHEH C HAaTypaJbHBIMM IIOKA3aTelsIMH JUIsl MpeoOpa3oBaHUs
BBIPA)KECHUI.

Ypasnenusn u nepasencmea



— Pemiate nuHelHbIE ypaBHEHUS C OJJHOW MEPEMEHHOH, MPUMEHss MpaBuia rnepexoaa OT UCXOTHOrO
YpaBHEHUS K PAaBHOCHILHOMY eMy. [IpoBepsTh, SBIISICTCS I YUCIIO KOPHEM YpaBHEHHUS.
— [IpuMensTh rpaduyeckrie METObI PU PELIICHUH JIUHEHHBIX YPaBHEHUM U UX CHCTEM.
— [logbupath mpuMepbl Map 4YHUCEN, SIBISIFOIIMXCS PEIICHWEM IJIMHEHHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMH.
— CTpouTh B KOOPAWHATHOW IIJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C ABYMs IMEPEMEHHBIMU;
MOJB3YACH TPadUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.
— Pemate cucTeMbl IBYX JTMHEHHBIX YPAaBHCHHM C ABYMS IEPEMEHHBIMHE, B TOM YHCIIC Tpa(ruecKy.
— CocTaBnsaTh U peliaTh JUHEHHOE YpaBHEHHME WJIM CUCTEMY JIMHEHHBIX YpaBHEHUU MO YCIIOBHUIO
3a/1a4M, MHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4d MOTy4YEHHBIH pe3ynbTar.
Koopounamut u ecpagpuxu. @ynkuuu
— M300pakaTh Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpPAUHATAM, JTy4H,
OTPE3KH, MHTEPBAJIBI; 3AMMCHIBATH YHCIIOBBIE POMEXKYTKH Ha alreOpandeckoM si3bIKe.
— OTMeuaTh B KOOPJWHATHOW IIOCKOCTH TOYKH TI0 3aJaHHBIM KOOPJWHATaM; CTPOUTH TIpaduku
AMHERHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU y = | X |.
— OnwuceIBaTh ¢ TOMOIIBIO (DYHKIIUH W3BECTHBIC 3aBUCUMOCTH MEXKy BETMYMHAMH: CKOPOCTh, BpEMH,
paccrosiHue; IieHa, KOJTHYECTBO, CTOMMOCTE; TIPOU3BOAUTEILHOCTD, BPpeMs, 00bEM pabOTEHI.
— Haxonuth 3HaueHue GyHKIUU 10 3HAYCHHIO €€ apryMeHTa.
— IlonumaTe Tpaduveckwii Ccrmoco0 TPENCTABICHUS ¥ aHanu3a WH(OpMAIMU; W3BJIEKATh U
MHTEPIPETUPOBATh UHPOPMALIHIO U3 TPaPUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
8 Kiace
Yucna u évluucnenusn



— Hcnonb30BaTh HayalbHBIE MIPEACTABICHUS O MHOXKECTBE IEHCTBUTEIIBHBIX YUCEN Ul CPaBHEHUS,
OKpYTJICHUS U BBIYMCIIEHUH; N300pakaTh AEHCTBUTEIbHBIEC YK CIIA TOYKAMU Ha KOOPIUHATHON MPSIMOM.

— [IpuMeHATh MOHATHE apU(PMETHUYECKOrO KBaJIpaTHOIO KOPHS; HAXOIUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl MPU HEOOXOTUMOCTH KalbKYJATOp; BBINOIHATH NMPEeoOpa3oBaHUS BBIPAXKEHUH, COIEpIKALIUX
KBaJIpaTHbIE KOPHU, HUCIIOIb3Ysl CBOMCTBA KOPHEH.

— Hcnonb30BaTh 3anucu 0OIbIINX U MAJIBIX YHCEI C TOMOUIbIO JECATUYHBIX Ipo0ei U cTeneHel yncna
10.

Anzebpauueckue gviparicenus

— [IpyMeHATh MOHATHE CTENEHU C LeJbIM IOKa3aTesIeM, BBIIOIHATH NMPeoOpa3oBaHMs BBIPAXKECHUH,
COJZIep KAIIMX CTEIEHHU C LEIbIM [TI0KAa3aTENEM.

— BBINONHATE TOXJIECTBEHHBIE MPEOOpa3OBaHUs palMOHAIbHBIX BBIPAKEHWH Ha OCHOBE IIPAaBHII
JIeWCTBUI HAJl MHOTOWIEHAMH U alreOpanyeckKuMu ApoOsMu.

— PackitagpiBaTh KBaJpaTHBIN TPEXWICH HA MHOXKUTEIH.

— [IpuMensTh Npeodpa3oBaHs BRIPAXKEHUN 1715 pEILIEHUs pa3IMYHbIX 33124 U3 MaTEMaTUKU, CMEXKHBIX
IIPEIMETOB, U3 PEAILHOMN NPAKTUKH.

Ypasnenus u nepasencmea

— Pematp JIMHEWHBIC, KBAJpaTHbIE YPAaBHEHHS M PAlMOHAIbHBIC YPAaBHEHMS, CBOIAINMECS K HHM,
CUCTEMBI IByX YPaBHEHHUH C JBYMs IEPEMEHHBIMU.

— IIpoBoauTE mpoCTEUIINE HCCIEAOBAHUS YPABHEHUHW M CHCTEM YPAaBHEHUN, B TOM YHCIE C
IpUMEHEHHEM TrpapuuecKux TMpeAcTaBleHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHUH PELIeHHUs, €CIIU UMEET, TO CKOJIbKO, U IIp.).



— [lepexoauth OT cioBecHOM (GOPMYIUPOBKU 337a4u K e€ anreOpandeckod MOJEIH C MOMOILBIO
COCTaBJICHUSI YPAaBHEHMSI WM CUCTEMbl YPaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a7]auMl MOJIy4YEHHBIN pe3ysbTar.

— [IpuMeHATh CBOWCTBAa 4YMCIOBBIX HEPABEHCTB JJI1 CPABHEHMsSI, OLICHKHM; pELIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJHOW IMEPEMEHHOM M MX CHUCTEMBI; JaBaTh I'padUUyECKyl0 WIUTIOCTPAIMI0 MHOKECTBa
peLIeHUI HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

—IlonumaTh M HCHONB30BaTh (PYHKIHMOHAJIBHBIE TOHATHA W S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HauYeHHUs); ONpPEAEATh 3HaUeHUe (QYHKLIMHU 10 3HAYEHUIO apryMEHTa; ONpeAessaTh CBOUCTBA (DYHKIMU
1o e€ rpaukxy.

— Ctpoutb rpad@uku 351eMeHTapHbIX QYHKIUN BUAA

y= g y=x2,\ly=x3y= VX ,y =|x|; onuchIBaTH CBOKCTBA UMCIIOBOM (YHKIUH 110 e TpaduKy.

9 kacc
Yucna u evluucnenusn

— CpaBHUBATbh U YIOPSI0UMBATh PAllMOHATIBHBIE U HUPPALMOHAJIBHBIC YNCIIA.

— BremonHATe  apudmeTHdeckue JeWCTBUS C palMOHAJBHBIMH YHCIAMH, COYeTas YCTHBIE W
IUCbMEHHBIE IPUEMBI, BBITIONHATH BEIYMCICHUSI ¢ MPPALIMOHATIBHBIMU YUCIIAMH.

— HaxonuTh 3HaYeHMsI CTENIEHEHN C LEJIBIMU IIOKA3aTENSIMA U KOPHEW; BBIUYUCIIATH 3HAUEHUS YMCIOBBIX
BBIPAKCHU.

— OKpyriTh JEUCTBUTENbHBIE YHCIA, BBIIOIHATH NPUKUAKY pe3yibTaTa BbIUMCIECHHUH, OLEHKY
YUCJIOBBIX BBIPAXKECHUM.



Ypasenenus u nepasencmea

— Pemate nuHeiHbIE U KBapaTHbIE ypaBHEHUS, YPaBHEHMU s, CBOJISALINECS K HUM, IPOCTEUIINE TPOOHO-
palOHaIbHbBIE YPABHEHUS.

— PemaTh cucTeMBbl ABYX JIMHEHUHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHU,
B KOTOPBIX OJJTHO YPaBHEHHE HE SBJISIETCS INHEWHBIM.

— Pemate TekCTOBBIE 3a/aun anreOpanyeckKuM CIocoOOM € MOMOIIBIO COCTaBJIECHUS YPaBHEHUS WIIH
CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

— IIpoBoauTE mpocTEHWIINE HCCIEAOBAaHUS YPABHEHUNW W CHCTEM YPABHEHUN, B TOM YHCIE C
IpUMEHEHHEM TrpaduyecKux NpeicTaBiIeHni (ycTaHaBlIMBaThb, HUMEET JIM YypaBHEHHWE WJIM CHCTEMa
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

— Pemiate nuHelHbIE HEpABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA; M300pa)kaTh pelIeHHEe HEPAaBEHCTB Ha
YHCJIOBOU MPSIMOM, 3alIUChIBATh PEILICHUE C IIOMOILBIO CHMBOJIOB.

— Pemarp CHUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJAPAaTHOE
HEPaBEHCTBO; M300pakaTh pEIlIeHNE CUCTEMbl HEPABEHCTB HA YHMCIIOBOW MPSIMOM, 3allMChIBaTh PEIICHUE C
MIOMOILBIO CHMBOJIOB.

— Hcnonb30BaTh HEPABEHCTBA MIPU PEILICHUM PA3JIMYHBIX 33/1a4.

Dyukyuu

— Pacno3HaBath (QyHKIMM H3yd4eHHBIX BMJIOB. Iloka3blBaTh CXEMaTHYECKU paCIIONOKEHUE Ha
KOOPJIMHATHOM IJIOCKOCTH rpaduKoB

Qynxuuii Buga: y =kx, y =kx + b,y :S



,y=ax2 + bx + cy = x% y =+/x,y = |x | B 3aBHUCHMOCTH OT 3HaueHHUi KOd(PPUINEHTOB; OMHUCHIBATH

CBOMCTBa (QYHKIIHIA.

CtpouTs 1 H300pakaTh CXeMaTUYECKH TpapuKy KBaIPaTHUHBIX

— (pyHKIMIA, OMUCHIBATH CBOMCTBA KBAAPATHUHBIX (PYHKIUH 1O UX rpadukam.

— PacniozHaBate KBaZpaTHUHYIO QYHKIHIO 10 ¢GopMyne, MNPUBOIUTH MPUMEPHI KBaJIpaTUYHBIX
(byHKIUI U3 peabHOMN JKU3HU, GU3UKU, TE€OMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

— PacniozHaBath apuMeTHUECKyIO U TEOMETPUUYECKYIO MPOTrPECCUU MTPU Pa3HbIX CIIOCO0ax 3aJaHMUs.

— BBINONHATE  BBIYUCIEHHUS C HUCHONb30BaHUMEM (GOPMYNT N-ro wieHa apu(pMEeTHYecKod U
F€OMETPUUYECKON IIPOrPECCHI, CYMMBI IIEPBBIX N YJIECHOB.

— M300pakaTh 4jeHbl MOCIEI0BATEILHOCTH TOYKAMU HA KOOPIMHATHON MJIOCKOCTH.

Pemate 3aaun, CBSA3aHHbBIE C YMCIOBBIMH IOCIIEOBATEIBHOCTSIMHU, B TOM YHCIIE 33Ja4d U3 pealbHOMI
YKU3HH (C UCTIONH30BAaHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH).

8 xmacc (102 u)

Ha3Banue pasnena|
(Tembl) Kypca (4HCIO0 OcHOBHOe coJep:kaHne OcHOBHBIE BU/BI 1eATEIbHOCTH 00yYaroIuxcst
4acoB)




Uncia M BbIYHCICHHUS.
KBanpaTHbie KOpHU
1549)

KBampaTHblii KOpeHb M3 uYHCIa.
IMonsitne 00 WpPpalMOHAIBLHOM YHCIIE.

JlecsaTuunsie TIPUOIIVKCHUS
MppaIOHATBHBIX YHCETL.
JletictButenbHple  uncna.  CpaBHEHue|
e CTBUTENBHBIX YHCeTL.

IApr(MeTHIECKHI KBaPATHEIH KOPEHb.
Vpasuenue Buga X? = a. CpoiicTsa
ap(METHYCCKUX KBaJPaTHBIX KOPHEH.
[MpeoOpazoBaHKHe YHUCIOBBIX BBIPAKCHUIH,
comepKaIuX KBaJpaTHbIe KOPHU

q’OpMyﬂﬂpOBaTL omnpeaeJieHue KBaapaTHOro KOpHA M3 4HUCJIA,
apI/I(bMeTI/ILIeCKOFO KBaApaTHOI'O KOPHA.

IIpuMeHATH OIEpaLUI0 U3BJICYCHUS KBAJpPATHOIO KOPHSA W3
MHCIIA, HCHOJIb3YSl IPH HEOOXOAUMOCTH KANABKYJISTOP.

OuneHuBaTh KBaJIpaTHblE KOPHU LENBIMM  YHCIAMH |
NEeCITHYHBIMA IPOOSIMHUL.

CpaBHHBaTh W  YNOPSIIOYHBATH  pAlMOHANGHBIE U
MppaIlMOHaNbHBIC UHCIA, 3alMCAHHBIE C IIOMOINBIO KBaJApPATHBIX
KOpHEH.

HccaenoBaTh ypaBHeHHE X> = @, HaXOAUTh TOYHBIE U
mpuOIKEHHBIE KOpHU 1pu a > 0.

HccnenoBarpy cBOiicTBAa KBaJpaTHBIX KOpPHEH, MPOBOJIS
UHCIIOBBIE ~ SKCIEPUMEHTBl C  HCMOJb30BAHHEM  KalIbKYISATOpA
(KoMTIBIOTEPA).

Jloxa3bIBaTh CBOIiCTBA apH(hMETHUECCKUX KBAAPATHBIX KOPHEH;
MPUMEHSTh UX U1 IPe0Opa30BaHus BHIPAKCHUH.

BhINOJHATH TNPeoOpa3oBaHMsl BBHIPOKCHUM, COJEPIKAIINX
KBaJIpaTHbIE KOPHU. BBIpakaTb IepeMEeHHbIE M3 I'€OMETPHYECKHX H
(m3naeckux GopMyIL.

BbIYHCIATH 3HaY€HMs BBIPOKCHHUIT, COEPIKAILUX KBAPATHbIC
KOPHH, UCTIONB3Ys IPH HEOOXOMMOCTH KaJIbKYJISATOP.

Hcenonn3oBarh B XO[€ pEIICHUA 3alad  JIEMEHTapHbIC
TIPE/ICTaBIICHNUS, CBSI3aHHBIE C NPUOIVDKEHHBIMY 3HAUCHUSIMU BEJIHIHH.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH MAaTEMaTHKH




IIpooonicenue

Yucaa " Crerienp c LEITBIM @opMyIHpPOBaTh  ONpeAesieHHe CTEICHH C  [ENBIM
BbIYMCJICHUS. MOKa3aTeIeM. TOKa3aTeIeM.
CTenmeHb ¢  LeJbIM CrangapTHas 3alHCh YHCIA. IIpeacraBasiTe 3amuch OONBIIMX W MajbIX YHCET B
nmokasareyieM Pazmepst oO0bekToBcTaHAapTHOM Buae. CpaBHMBaTh 4YHCIa W BEJIHUYHHBI,
(7 v) OKpY>KaIOIIEeTO MHpa (oTRanmcaHHbBIe ¢ NCTIONB30BaHIEeM cTereHH 10.
PIIEMEHTAPHBIX Hcnosnb30BaTh 3amMch 4YUCEN B CTaHAAPTHOM BHIE UL
YacTHL JO  KOCMHYECKUXBBIPDAKECHUS Pa3MEpOB OOBEKTOB, [UIMTEIBHOCTH MPOLECCOB B
00BEKTOR), JUTUTEIIbHOCTB/OKPYKAIOIIIEM MUDE.
IIPOIIECCOB B DopMyIHpPOBATh, 3ANIUCHIBATH B CHMBOJIMYecKoi ¢opme
OKpYXKaIoIlleM MHpE. 1 MJLTIOCTPUPOBATH NPHMMEPAMH CBOWCTBA CTEIICHU
CBoifcTBa CTENEHH C LENBIM C LIEJIBIM TTOKa3aTeeM.
MoKa3aTesneM IIpumensiTH cBOiiCcTBA CTEeNeHH A1l IpeoOpa3oBaHUs
BBIPAXXEHUM, colepXkallluX CTENEeHU C IeJbIM MOoKa3aTeIeM.
BbInoJHATH IelCTBUSA C YHCIaMHU, 3aIIMCAaHHBIMH B CTAaHIAPTHOM
Buae (YMHOXXEHUE, JIeNeHUE, BO3BEICHHE
B CTCIICHB)
AJredpanyeckne Ksanpathsrit TPEXUWICH. PacnmosnaBaTre KBaJgpaTHBI TPEXUYJEH, YCTaHABIUBAThH
BBIPAKCHHS. Paznoxenue KBaJIPaTHOIOBO3MOXKHOCTb €0 Pa3l0KEHUS HA MHOXHUTEIH.
KBaapatHbIii TPEXWICHA Ha MHOXHTEIN PackaaasiBaTh Ha MHOKMTEJM KBaJpPATHBIH TPEXWICH C
TPéXYiIeH HEOTPHLATEIBHBIM TUCKPUMUHAHTOM

(CRY)




AJredpanyeckne Anrebpanyeckast Jpo0b. 3anuceiBaTh anrebpanueckue BolpaxeHus. HaxomuTs
BbIPAKEHH. JlomycTumble 3HaYCHUS MEPEMEHHBIX,00JIaCTh  ONPEJEICHUS]  PAlMOHAIBHOIO  BBIPAXKCHHSL.
AJiredpanyeckast BXOJISIINX B anredpandeckneBbINOJHATH YMCIOBBIC IOACTAHOBKH M BHIYMCISATH 3HAYCHHUC
npodh BblpakeHUs. OCHOBHOE  CBOMCTBOJpOOM, B TOM YHCIE€ C IIOMOMIBIO  KaJbKYJIATOpA.
(154) anrebpanyeckoit npodu. Cokpamniearne/@opMyJIHPOBATh OCHOBHOE CBOIMCTBO anreOpandeckoi Ipodu
Impobeit. M MPUMEHSITh €ro s peodpa3oBaHus npodeii. BeImoaHATH
CrnoxeHue, BEIUNTAHUC,IeficTBUA ¢ anreOpamdeckuMu  ApoOsmu.  [IpuMeHSTH
[YMHOXKCHHE " JeTICHUEIPe0oOpa30BaHys BRIPAXKECHUN IS PelleHNs 3a1a4. BeIpakaTth
anredpanvaeckux opobeii.mepemenHble U3 GopMyn (PU3HMUECKHX, T'C€OMETPHYECKHUX,
[TpeobpazoBanue BBIPQ)KEHU,|OMICHIBAIOIINX OBITOBBIE CUTYAIIUH)
coziepKanux aaredpandeckue Ipoou
'YpaBHeHUs KBanpatHoe YpaBHEHHUE. Pacno3HaBaTh KBaJpaTHbIE YPABHEHUSI.
HepaBeHCTBA. HeronHoe KBaxpaTHOE ypaBHEHHE. 3anuchiBaTh (hOPMYJITy KOpPHEI KBapaTHOTO YpaBHEHUS,;
KBanparHbie dopmyna  KopHell  KBaJpaTHOrojpemiaTh KBa/JpaTHbIE YPABHEHHUsI — IOJTHBIC U HEMOHbIC.
YPaBHeHUSI ypaBHeHus1. Teopema Buera. IIpoBoanTh mWpocTeiiline Hccae0BAHUS KBaJIPATHBIX
(154) Pemenue YPaBHEHUI,[ypABHEHU.
CBOISAIIIMXCS K KBaJpaTHBIM. Pemiats ypaBHeHMs, CBOJSIIMECS K KBaJpaTHBIM, C
[Mpocreiimme 1poOHO-paMOHATBHBIEOMOIIBIO TIPEOOPa30BaHN U 3aMEHOI ITepeMEeHHOH.
YPaBHEHMSI. Ha6onaTh 1 aHAIM3MPOBATH CBSI3b MEXIY KOPHSIMH U

Pemenne TekcTOBBIX 3aga4 (|
MOMOIIBIO KBAJAPATHBIX ypaBHCHI/Iﬁ

Ko3(pUIMEeHTaMH KBaIpaTHOTO yPaBHEHHSI.

®opmyanpoBats TeopeMmy Bumera, a Takke o0paTHYIO
TeopeMy, IPUMEHATb 3TH TEOpEMbl A PpELIeHus 3ajadu.
PemaTh TeKCTOBBIE 3aJa4M aNreOpanvdecKuM CIIOCOOOM:
MEPEXOIUTh OT CIOBECHOW (hOPMYIMPOBKH YCIOBHS 3aJaddl K
uIreOpandeckod  MOJeNH IyTEM COCTaBJICHHS YpaBHEHUS;




CucteMbl ypaBHeHHUIH
(13 )

[PEILIICHUS] YPABHEHUH B LIEJIBIX YHCNAX.

Pemenne CHUCTEM JIBYX
UIMHEHHBIX  ypaBHEHMl C JByMsA
nepeMeHHbIMU. IIpumepsl pemieHusy

CUCTEM HEIUHEHHBIX YpPaBHEHUH C
IBYMSI [IEPEMEHHBIMU.

I'paduueckass ~ mHTEpHpeTaIusy
YPaBHEHHUS C JBYMs IIEPEMECHHBIMU U
CHCTeM  ypaBHEHMH C  JABYyMSA
[IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3amau ¢
[TOMOIIBIO CICTEM YpaBHEHUM

[pelIaTh  COCTAaBIEHHOE  ypaBHEHHE,  HHTEPIPETHPOBATH
[pe3ynbTar.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS anTeOpHI
'YpaBHeHus1 7| JluneitHoe ypaBHEHHE € JABYMS PacnosnaBarb  JMHEHHBIE  ypaBHEHUS C  JIBYMs
HepaBeHCTBA. MepeMEHHbIMH, €ro rpadyK, TPUMEphIepEMEHHBIMU.

CtponThb TpaduKu THHEHHBIX YPaBHEHUH, B TOM YHCIIE

HCIOIB3Ysl HHU(POBbIE PeCYPChI.

Paznnyarh mapauienbHbBIe M IEpeceKaroIluecs MpsIMble
[0 UX YPAaBHEHUSM.

Pemate cucreMsl IByX JMHEHHBIX YPABHEHHUU C ABYMs
MepeMEeHHBIMU MTOJICTAHOBKON U CIIO)KEHHEM.

Pemare mnpocreiimive CHUCTEMBI, B KOTOPBIX OAHO W3
YpaBHEHMH HE ABISCTCS JIMHEHHBIM.

IIpuBoauTh rpadguyeckyl0 HHTEPHPETAIUIO DPEIICHUS
[YpaBHEHHsI C IBYMsI NEPEMEHHBIMM U CHCTEM YPaBHEHHH C
IMBYMs IEPEMEHHBIMHU.

PemiaTh TeKCTOBBIE 32Ja4H ANTreOpanIecKuM CIIOCOO0M

'YpaBHeHust
HEpaBeHCTBA.
HepaBenctBa (12 4)

UucnoBsle HEpaBEeHCTBA U HX
CBOMCTBA.

Hepasenctso C OJTHOH|
nepeMeHHOM. JIMHelHbIe HEPaBEHCTBA,
C OJHOM MEPEMEHHOM U UX PELLEHUE.
CucrteMbl JTMHEHHBIX HEPABEHCTB C
OIHOM MepEMEHHON U UX pELICHUE.

@opMyIHPOBATL CBOICTBA YUCIOBBIX HEPABEHCTSB,
MILTIOCTPUPOBATh UX HAa KOOPJAMHATHOU MPSMOM, NOKA3bIBAThH
ANreOpanvIecKu.

IIpuMeHsiTh cBoOiicTBA HEPABEHCTB B XOJAE pEIICHHS
Bajad.

PemiaTre nuHelHblE HEpaBEHCTBA C OAHOM NEPEMEHHOM,
M300pakaTh pelIeHre HEPaBeHCTBA Ha YHCIOBOH MPSIMOA.
Pemiath cuUCTEMBI JHHEHHBIX HEPAaBEHCTB, HM300pakaTh

€ILICHUE CUCTEMbI HEPABEHCTB Ha YMCIOBOM NPSMOM




Nzobpaxkenne permieHus
ITMHEIHOTO HEPaBEHCTBA U MX CHCTEM
Ha 4MCIOBOM NPSIMOM

DYyHKUMH. [onsartne  dyHKIHN. Hcnonb3oBaTh GyHKINOHATGHYIO TEPMUHOJIOTHIO H
(OCHOBHBbIE OHATHSA Ob6nactpb CHMBOJIUKY.
Sy ONpeeNneHusT U MHOXXECTBO BoruucasiTe 3HaueHus: QyHKINH, 3aJaHHBIX (OPMYITaMu
BHaYEHUI byHKIHN. CrocoOsr (mpu  HEOOXOIWMOCTH  HCIONB30BaTh  KAIBKYJISATOD);
BanaHust GyHKIHA. COCTaBJISAAITH TAGJULbI 3HAYEHUH (YHKIHU.
I'pacduk byHKIMM. CTpouts 0 ToOYKaM rpapuku §yHKIUA.
CaoiicTBa OnuceiBaTh CcBoOiicTBA (QYHKIIMH Ha OCHOBE e
(yHKIMH, UX 0OTOOpaKeHHE HA  [rpaMYECKOro MPeCTaBICHHS.
rpaduke Hcnonb3oBaTh QyHKIMOHATIBHYIO TEPMHHOJIOTHIO W
CHMBOJIUKY.
HccnenoBats  mpumepbl  TpadMKOB,  OTPAKAIOMINX|
peanbHBIE IIpoLecChl W siBieHUs. IIpHBOAMTH TpHMepHI
MPOLIECCOB U SIBJICHUH C 3aJJaHHBIMH CBOHCTBAMH.
Hcnoas30BaTh KOMIBIOTEPHBIE IPOrPAMMBbI IS 10-
CTpoeHHMs TpaUKOB PYHKIIMH M U3yUEHHS UX CBOIMCTB
Dynkuun. Urenue n nmoctpoenue rpadukos HaxomuTts ¢ nomMourbio rpadpuka QyHKIUN 3HAYCHUE O1-
YucaoBblie ¢ynkuuid. [Tpumeps! rpaduxos HOHM U3 paccMaTpHUBAEMBbIX BEJINYMH 110 3HAYESHHUIO APYTOMH.
dynkuuu (hyHKUIHH, OTpaXKaIOIIHUX| B  HecnoxHBIX ciayyasx ~— BbIpaskartb  (OpPMYJIOH
9 ) [peajbHBIE TIPOIIECCHI. 3aBHCHMMOCTb MY BEININHAMU.

OnuceiBaTh XapaKkTep U3MCHCHUA OZ[HOI>‘I BCIINYWHEI B




DOyHKIHH, OTHCHIBAOIIINE 3aBHCHMOCTH OT U3MEHEHHUS IPYTOM.
[IPSIMYTO u 00paTHYIO
[POTIOPIIMOHAIBHBIC 3aBHCHMOCTH, UX
rpaduku. ['mnepoOona.




Ipapux ¢yaxuu y = X

Dyakmun Y = X2,y = X3,

y= X y=IxI, rpadpuueckoe
[peLICHHEe  ypaBHEHHMH U CHCTEM|
[YpaBHEHHH

Pacno3naBathb BUJIBI HA3y4aeMbIX G YHKIHH.
IMoxa3pIBATE cXeMATHYECKH IOJIOKEHHE Ha KOOpIAMHATHOMN
mockocTH rpaduKoB GyHKIMH Buja: Y = X2,y = X3,

y= x,y=Ilxl

Hcnonb3oBaTn (pyHknMoOHAIBHO-TPadHYECKHE
MpeaCcTAaBJIEHUS] IS PEIICHNS U MCCIeNOBaHUs YpaBHEHUH U
CHCTEM YpaBHECHHH.

IIpumensTe nmMppoBble pecypchl
rpaduKoB )yHKIHIA

JUIA  TIOCTPOCHUS

IloBTOpEHUe
0000meHue (6 1)

H

IToBTOpEHUE OCHOBHBIX NMOHATUN
M METOJOB KypcoB 7 W 8 KIIaccoB,
00001IIEHE 3HAHMI

Bbi0upaTth, TpHMEHATH, OIEHHBATH  CIOCOOBI
CpaBHEHHS YHCEN, BEIYUCICHUH, IpeoOpa30oBaHIi BRIPaKCHUH,
[pELIEHHS] YpaBHEHUH.

OcymiecTBIATH CaMOKOHTPOJIb
MEACTBUM M CaMOIIPOBEPKY  pe3yjbTaTa
mpeoOpa30BaHUii, TOCTPOCHUH.

Pemiats 3amaum M3 peaybHOH KM3HH, NPHMEHSTH
MATEMATUYCCKUE 3HAHUA [UId PEHICHUA 3aJdad W3 APYTUX|
MpEMETOB.

Pemiath TekcTOBBIE 3aJa4yM, CPaBHUBATh, BHIOMPATD,
croco0bl pElICHUs 3a]1a4u

BBINOJIHSAEMBIX|
BBIYHCIICHUM,




9 kiacc (ae meree 102 1)

HasBanmue

pasjaena (Tembl) Kypca

(4McJI0 4acoB)

OcHOBHOe cofepsKaHue

OcHoOBHBIE BUABI AEATECJIbHOCTH Oﬁy'—lalO[Ill/lXCﬂ

Yucaa
BbIYMCJICHUS.
JlelCTBUTEIbHBIE
qucsa

Qu

"

PamnonanbHbIe qucia,
HppanroHATbHEIC YHCIa, KOHEYHbBIC H

OecKOHEYHBIE IECATHYHBIE TPOOH.
MHOXECTBO HEUCTBHTEIBHBIX YHCET;

JEUCTBUTENbHBIE
qucia Kak OeCKOHEYHbIE
JIECSITUYHBIE JIpoou. Bzaumno

OJHO3HAYHOC COOTBCTCTBUC MCKIAY
MHO>XECTBO ZLGFICTBI/ITCJ'I])HI)IX qucesl u

MHOXKECTBOM TOYEK KOOPAMHATHOM
IPAMOH.
CpaBHeHne NeHCTBUTEIBHBIX

yucen, apupMEeTHUECKHE IEHCTBHH C
JIECTBUTENbHBIMY YHCIAMU.
[Mpubmmxénnoe 3HauCHHE
BEJIMYNHBI, TOYHOCTD NPUOIIKEHUS.
Oxpyrnenne uucen. [Ipuknaka u
OLICHKA PE3yIbTATOB BEIYMCICHUH

PazBuBaTh nmnpeacTaBJeHMs] O YHCIaX: OT
MHO)KECTBA HATYPaJbHBIX YHCENT [0 MHOMXECTBA
JENACTBUTEIbHBIX

qHCETL.

O3HAKOMHTBCS C BO3MOXKHOCTBIO IIPEICTaBICHHUS
JEHCTBUTEIHHOTO YHClIa Kak OECKOHEYHOH TeCATHIHON
JpoOH, NPUMEHSATHh JIECATHYHBIE  MPUOIKEHUS
PaIMOHATIBHBIX U UPPAI[MOHATBHBIX YHCEIN.

MN300paxkaTe neHCTBUTENbHBIE YHCIA TOYKAMHU
KOOPAWHATHOH MpsSMOii.

3annceiBaTh, CPABHHBATH M YHOPSAOYHMBATH
JeUCTBUTENbHBIC YUCTA.

BbinoyiHATL, coueTras YCTHbIE M MHCbMEHHBIE
NIPUEMBI, apugMeTHYECKHE AefcTBUS c
pauMOHANBHBIMHA  YHCIAMM; HAXOAUTh  3HAYCHUS
CTEMEHel C [eNbIMH TI0OKa3aTelssMH M KOpHEH;
BBIYMC/IATH 3HAYCHNS YUCIOBBIX BBIPAXKECHUH.

IMonyuuts nmpeacTaBlieHHEe O 3HAYUMOCTH
JEHCTBUTEIBHBIX YHCEN B MPAKTHIECCKOH AEATEIBHOCTH
YeJIOBEKa.

AHAJIM3MPOBATH M /1eJaTh BBIBOAbI O TOUHOCTH
MPUONIKEHUs] JEHCTBUTENBHOIO YNCIA MPU PEIICHUU
3ajad.




OKpyIJISTh 1eHCTBUTEIBHBIE YHCIIA, BHINOJIHATH
NPUKHMIKY PE3yIbTaTa BEIUUCIEHUN, OLleHKY 3HAaUEHUH
YHCIIOBBIX BBIPAKCHHH.

3HAKOMHUTbCSI ¢ HCTOPHEll PA3BUTHS MATEMAaTHKH

YpaBHeHust JluneiiHoe ypaBHeHue. Pemienue OcBauBarb, 3alOMHMHATL U NPUMEHATh
U HepaBeHCTBA. YpaBHEHUH, CBOIAIIUXCA K IUHEHHBIM. | rpaduuyeckue
YpaBHeHust KBagpatHoe ypaBHeHue. Pemenne MeTO/ABI IIPYU PELIEHUU YPaBHEHUH, HEPABEHCTB U
¢ OHOI YpaBHEHUH, CBOJISALIIUXCS K | UX CHUCTEM.
nepeMeHHOH KBaJPAaTHBIM. buksanpatHele Pacno3naBaTh Lienbie U IpOOHBIC YPaBHEHHUSL.
(14 4) YPaBHEHHUS. Pewmate JiuHeliHbIe U KBaJApaTHbIC YPABHECHHS,
[lpumepbl peleHust ypaBHEHHMH | ypaBHEHUsI, CBOASIIMECS K HUM, NMPOCTEHIINE APOOHO-
TpeTbe M 4YETBEPTOM  CTENEHEH | paliOHAJbHBIC yPaBHEHUS.
pa3oKeHHueM Ha MHOXKHUTENH. IIpennarath BO3MOXHBIE CIOCOOBI  peIICHUS
Pemrenne  apoGHO- TEKCTOBBIX
palMOHANIbHBIX YPABHEHUIL. 3a1a4, OOCyXkJaTh HX H PpelmAaTbh TEKCTOBBIE
Pemenne  TeKCTOBBIX  3ajad | 3a/1a4d pa3HBIMHU CIIOCOOAMH.
anredpandecKkuM MEeTOJIOM 3HAKOMHTBCS C HCTOPHell pa3BUTUSL MATEMAaTUKU
YpaBHenus JluneliHOe ypaBHEHUE C JABYMS OcBanBaTh M NPHMEHATH MNPUEMBI DPELICHUS
U HEPABEHCTBA. TIepeMEHHBIMH 1 €T0 TpauK. CHCTEMBl JBYX JIMHEMHBIX ypaBHEHUH C JBYyMs
Cucremsl Cucrema JIBYX JIUHEHWHBIX | TIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX
YpaBHeHHIt YpaBHEHMI ¢ IByMsI IEPEMEHHBIMU U €€ | OJHO ypaBHEHUE HE SABJISIETCS TUHEHHBIM.
(14 4) pewienue. Pemenue cucrem  ABYX HUcnonb3oBath (YHKIMOHATBHO-
ypaBHEHHH, OJHO W3  KOTOPBIX | rpaUdecKHd  TPEJACTABICHHWS IS  pelleHust U
JUHENHOe, a Jpyroe — BTOpPOW | MCCJeI0BAHUSl YPAaBHEHUH U CHCTEM.
CTEIICHHU. AHa/IM3MPOBAaTh TEKCTHI 3aJa4, pewaTbh HuX

anredpanyecKiM CIIocoOOM: MepPeXoAMTh OT CIIOBECHOMN
(hOpPMYNTHPOBKH YCIOBHS 3aJadd K aireOpandecKoit




I'paduaeckas MHTEpPIPETalys | MOAENH IIyTEM COCTABJICHHUS CHCTEMBl YypaBHEHUH;
CHCTEMBI ypaBHEHHH c IBYMsI | pelIaTh COCTaB
TIepeMEHHBIMHU




Pemienne  TeKCTOBBIX
anredpanvaeckuM CrocoooM

3aJa4

JCHHYI0O CHCTEMY ypaBHEHUH;
pe3yibTarT.

3HAKOMHUTBCSI € MCTOPHEll pa3BUTHs MaTEMATHKH

HHTEPNPETHPOBATD,

YpaBHeHus
U HepaBeHCTBA.
Hepagenctsa (16 1)

UucnoBble HEpaBeHCTBA M WX
CBOWCTBA.

JIuneiinble HEPaBEHCTBA C OJHON
[IEPEMEHHOM U UX PELICHUE.

CucTeMbl IMHEIHBIX HEPABEHCTB
C OJITHOM NIEPEMEHHOMN U UX PELICHUE.

KBanparHble HepaBEeHCTBA U HX
[pelIeHHE.

I'paduueckast  mHTEpHperauus
HEpaBEHCTB U CHCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMH

ql/ITaT]), 3allUCbIBATDh, IOHUMAaTbh, HHTCPIPETUPOBATD|
HEPABCHCTBA, MCIIOJIB30BATh CHUMBOJIMKY W TCPMHHOJIOIHIO.
BoinoHaTh Hp606p330BaHI/I${ HEPABCHCTB, HCII0JIb30BATD 1JI|

peoOpa3oBaHusA CBOMCTBA YHCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JMHEHHBIE M KBAJpaTHbIE HEPABEHCTBA.
Pemiare JIMHEHHBIE HEPAaBEHCTBA, CUCTEMbBl JIMHEHHBIX

HEpaBEHCTB, CUCTEMBl HEPAaBEHCTB, BKIIIOYAIOLINX KBaJAPaTHOE
HEPaBEHCTBO, U PEIATh UX; 00CYKAATH I10JIyUEHHBIE PELICHUS.
N300paxkaTe pelleHUe HEpaBEHCTBA U CUCTEMBI
HEpaBEHCTB HA YHUCIOBOM MNPSIMOM, 3alIMCBIBATH DPEIICHUE C
[TOMOIIIBIO CHMBOJIOB.
Pemiate  kBagparHble
rpaduyecKue IpeACTaBICHUs.
OcBauBaTh M NPUMEHATb HEPABCHCTBA IIPH PELICHHH

HEPABCHCTBA, HCIOJIb3YS]

A3JIMYHBIX 3aJ1a4, B TOM YHCJIC IIPAKTUKO-OPUECHTUPOBAHHBIX




@yaxnuu (16 49)

KBanpaTtuunas byHKIMS,
eé Tpadmk W CBOWCTBA.
[MapabGona, KOOPIWUHATHI BEPIIMHBI

mapaboibl, OCh CAMMETPHH MapadoIbl.
CreneHHBIE GbyHKIIH c
HaTypaJdbHBIMU TIOKa3aTeNlsIMHA 2 U 3,
MX rpa)uKu U CBOKMCTBA.

I'padukn  dyHKUMI: y =
kX,

y=kx+b, y=xk, y=ax

X

y=ad, y=x,y=Ixl

Pacno3naBarpb BU/JIBI H3Yy4aeMbIX G yHKUHI;
WITI0OCTPUPOBATH cXeMaTHYeCKH, O00BSICHATD
pacmonoXeHne Ha KOOPAMHATHOH IUIOCKOCTH TpaguKOB
(Gyuxuuii Buna: y = kx, y =kx + b, y =§ y=ax? y=ax,

X

y =Vx, vy |x | B 3aBHCHMOCTH OT 3HAa4CHHUII
KO2((HUITUEHTOB; OMUCHIBATH X CBOKCTRBA.

Pacno3HaBaTh KBaapaTHuYHYIO (GYHKIHIO 1O (hopmyie.
IMpuBoIUTH NPUMEPHI KBAJPATHYHBIX 3aBUCHMOCTEH U3
[peasbHOM JKU3HH, PHU3KKH, TEOMETPUH.

BoisiBasitb  u 0000mare  0COGEHHOCTH
KBa[paTUIHON QyHKIMK Y = ax? + bx + C.

Crpouts W W300paxaTh CcXeMaTHYeCKH Trpaduku
KBaIpaTHYHBIX (YHKIHMI, 3a1aHHBIX (OpMyJIaMu Buaa Y = ax?,
y=ax+g,y=aXx+p)>y=ax’+bx+c.

AHAIN3UPOBATh W NPUMEHATH CBOWCTBA HM3YYCHHBIX|
(bYHKUMIA [UIT UX MOCTPOCHHUS, B TOM YHCJIE C MTOMOLIBIO

rpaduka

1 pOBBIX pecypcoB




Ilpooonoicenue

YucioBbie
M0C/1e10BATEILHOCTH
(15 u)

ITonarne YHUCIIOBOH
MOCIIEI0BATENbHOCTH.

3amaHue  TOCIIEAOBATEIIBHOCTH
[PEKYpPEHTHOI thopmyoit u
(hopmyIo# N-ro wieHa.

Apudmernyeckas u
reoMeTpuyecKast HPOTPECCUHU.
DopMmyibl n-ro YJIeHA|
apu(pMETHYECKOH W TeOMETPHYECKOH
[IpOrpeccuii, CyMMBbl IEpBBIX N
YJICHOB.

Hzobpakenue YIICHOB
apudMeTHIecKOH M TeOMETPHIECKON
mporpeccuit TOYKaMHU Ha)
KOOpMHATHON TIIOCKOCTH.

JIluneitnbIi u

BKCIIOHEHLMATIbHBIA POCT.
CrnoHBIE TTPOICHTHI

OcBauBaTh W NPUMEHSITh HWHICKCHBIE O0OO3HAYCHHS,
CTPOMTHh pedYeBble BBICKA3BIBAHUA C HCIOJIH30BAHUEM]
TEPMHUHOJIOTHH, CBSI3aHHOW C TIOHATHEM TOCIIEN0BATEIHHOCTH.

AHaJM3UpPOBaTH bopmyty n-ro YJIeHa
[OC/ICIOBATEILHOCTH WM  PEKYppPEeHTHYIO  (dopMmyldy M
BBIYMCJIATH YICHBI TOCIENIOBATEIbHOCTEH, 3alaHHBIX THUMH
(bopmynamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTH B MOCTPOCHUM
MOCIe0BaTEIbHOCTH, €CIU BBIITMCAHBI MEPBbIE HECKOJIBKO €&
YJICHOB.

PacnozHaBaTh apu(pMETHYECCKYI0 W T'COMETPHYCCKYIO
MPOTPECCHU TIPH Pa3HBIX CIIoco0aX 3adaHusl.

Pemartp 3a1aun ¢ ucnonb3oBaHueM (HopMya N-To dieHa
Apr(HMETHICCKOH W TCOMETPHUYCCKOW TPOTPECCHA, CyMMEI
TIEPBBIX N YJICHOB.

HN300paxaTh uieHbl MOCIEAOBATENBHOCTH TOYKAMH Ha
KOOpAMHATHOU IIOCKOCTH.

PaccmarpuBare nmpumepbl NPoOLECCOB M SIBJICHMH U3
[peaTbHON  KM3HHM,  WUIIOCTPHUPYIOIIHE  H3MEHEHHE B
aprPMEeTUIECKOM TPOrPECCUH, B TEOMETPUIECKON MPOTPECCHH;
n300pa’kaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Tpa(hUIeCKH.

Pemate  3axaum, CBS3aHHBIE  C  YHCJIOBBIMH

MOCJICA0OBATCIbHOCTAMM, B TOM YHCJIC 3aJadud H3 pCaJ'H)HOIjl




PKM3HM  C  HCIONb30BAaHHMEM  [U(PPOBBIX  TEXHOIOTHU
(37EKTPOHHBIX TaOIHIL, TPAPHIECKOr0 KAIBKYIATOpA H T.1IL.).
Pemiath 3ajaun Ha CIOXKHBIC MPOLEHTHI, B TOM YHCIIE
Bajauyd M3 pealbHOM MPakTHKW (C  HCIIONb30BaHUEM
KaIbKyJIATOpA).

3HAKOMHUTBHCSI ¢ MCTOPHEIl Pa3BUTHS MATEMATHKH

IToBTOpEHUe,
0000IIEeHHe,
cucTeMaTU3auus
3HAHMI

(18 u)

Yucsia M BIYMCJIEHHSA (3aITHCh,
CpaBHEHHE, JeMCTBUS C
IMefiCTBUTEILHBIMHU YHUCTIAMH,
YHCIOBas npsaMas; HPOILIECHTHI,
OTHOILICHHUS, IPOTIOPIIUH; OKPYTJICHHUE,
MpUOMMKEHUe, OLEHKa; pPEeLIeHUe
TEKCTOBBIX 3a/1a4 apU(PMETHYECKUM|
crrocodom)

OnepupoBaTh NOHATHSIMH: MHOXECTBO, IIOIMHO)KECTBO,

ornepanyy HaJl MHOXKECTBaMH; HCHOJIb30BaTh Trpaduueckoe
MpEeCTaBICHNE MHOXKECTB ISl ONMCAHUS PeabHbIX MPOIIECCOB
W SIBIICHMH, TNpH pEUIeHWH 3aJady W3 JPYrux Y4eOHBIX
MpeIMETOB.
AKTyaIu3upoOBaTb TEPMHHOJIOTHIO ¥  OCHOBHBIE
meficTBHMA, CBA3aHHbIE € YHCJIAMH: HaTypalbHOE 4YUCIO,
IIPOCTOE U COCTABHOE YHCHA, AETUMOCTb HaTypalbHBIX YUCEl,
MpU3HAKM JAEIHMOCTH, LEJI0€ 4YHCIO, MOAYJIb UHUCIHA,
OOBIKHOBEHHAS M AECSITUYHAs IpOOH, CTAHAAPTHBIA BU YHCIIA,
apuMeTHIecKUil KBaApaTHBIN KOPEHb.

BbINoIHATH AelicTBHSI, CPABHUBATDH M YNIOPSII0YHUBATH
YHCNIa, TPENCTABIATh YWCIa HAa KOOPAMHATHON TPSIMO,
OKPYTJISITH ~ YUWCNIA; BBIMOJHATH TNPHKHIKY M OLEHKY|
[pe3yNbTaTa BEIYUCICHUH.

Pemiate  TekcTOBble  3aa4d  apHU(PMETHUECKHM
ciocoooM. PemaTth mnpakTHuecKHe 3aJadH, COAEPKAIINE
MPOLIEHTHI, IOJIN, YACTH, BRIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh
— BpEeMsi — pacCTOSHHE, [IEHa — KOJINYECTBO — CTOMMOCTb,

00BEM pabOTHL — BpeMsi — NPOU3BOIUTEIHHOCTD TPY/IA.




Pazouparsp peanbHbIE JKU3HECHHBIE CHUTYalWH,
(¢opmyHMpoBaTh X Ha S3BIKE MAaTEMaTHKH, HAXOIUTh
[perenue, TIPUMEHSIS MaTeMaTHIeCKUH anrmapar,
HHTEPNpPeTHPOBATh PE3YIbTAT

Anrefpanyeckue BbIPasKeHMs]
(mpeobpa3oBaHne  anreOpandecKux|
BBIPAKEHUH, JOIIYCTUMBIC 3HAUCHUS)

OmnepupoBath MNOHATHAMM: CTEEHP C  LEJBIM
ToKa3aTeneM, apupMeTHYecKHid  KBaJApPAaTHBIM  KOpPEHB,
IMHOTO4JIEH, ajredpandeckas ApoOb, TOXKIECTBO.

BbINOJTHATH OCHOBHBIE AEHCTBUS: BBIMOIHATh PacuEThl
mo  dopmymam,  mpeoOpa3oBbIBaTH  IIEIbIE,  JAPOOHO-
[PAIMOHAJIbHBIC BBIPAXKCHUA W  BBIPpAXCHHUA C KOPHAMH,
[peaTM30BBIBATH PA3TIOKEHNE MHOT'OUIEHA HA MHOKUTEIH, B TOM
UHCIE C HWCIONb30BaHHEM (OPMYJ Pa3HOCTH KBAJAPATOB U
KBaJpaTa CyMMBbI U Pa3HOCTH; HAXOJIUTh JOMYCTUMbIE 3HAUCHUS
TepEMEHHBIX JUTS IPOOHO-PAITMOHATBEHBIX BEIPAKCHUH, KOPHEH.

MoneaapoBaTh ¢ TMOMOIIBID  (HOpPMYIT  peanbHEIC

ITPOLECCCHI U SIBJICHUS




Ilpooonoicenue

DOyHKIUA (moctpoenwue,
CBOMCTBA  M3YYEHHBIX  (DYHKUMI;
rpaduuecKoe pelieHHe ypaBHEHUH W
X CHCTEM)

OnepupoBath NOHATHAME: QyHKIUS, rpaduK QyHKIUH,
HYIW QYHKIMHY, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, TIPOMEKYTKH
Bo3pacTaHusi, yObIBaHMs, HauOojbplliee H HAaWMEHBIIEE
BHAYeHHsT PYHKIIUH.

AHaIM3MPOBaTh, CPAaBHUBATH, O0CYKIaTh CBOICTBA
(YHKIMH, CTPOUTD UX TpaduKH.

OnepupoBarts MOHATHSAMMU: npsmast
MPOTOPIIMOHAIBHOCT, ~ OOpaTHasi  MPONOPIHUOHAIBEHOCTD,
iuHeiiHas QyHkums, kBagpaThuHas QyHKOWsA, mapadona,
runepoona.

Hcnonb3oBath rpaguku s ONpPENEICHUsS] CBOMCTB,
MPOLIECCOB M 3aBHCHUMOCTEH, A pemIeHus 3ajad U3 JPYrHx
[y4eOHBIX TPEIMETOB M DPEASbHOH JKU3HH; MOAeJUPOBATH C
TOMOIIIBIO TPa(hMKOB PeabHbIE MPOLECCH! U SIBICHHS.

Beipaxatb ¢opmynamu 3aBUCUMOCTH  MEXAY)|

IBEJIMYMHaAMH

[Ipu paszpaborke paboueil mporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
UCIIONTb30BAHUS DJIEKTPOHHBIX (MU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIONIUXCS YYEOHO-METOANYSCKUMHU
MaTepraiaMi (MyJIbTUMEIUHHBIE TTPOrPaMMBl, JEKTPOHHBIE YIEOHUKH M 3aJaYHUKH, DJIEKTPOHHBIE OMOIMOTEKH,

BHUPTyaJbHBIE Ta00paTOpPHH, WIPOBBIE IPOTPAMMEL,
WCTOJIh3yEMBIMH JUTsI 00yUEHHS U BOCIIUTAHUS PA3TMIHBIX

KOIUIEKIIUM THQPOBBIX 00pa3oBaTENbHBIX PECYPCOB),
TPYII MOJB30BATENCH, TPEACTABICHHBIMU B JICKTPOHHOM

(LIPI(l)pOBOM) BUAC U PCAIM3YHOIIMMU OUAAKTUYCCKUC BO3MOXKHOCTH I/IKT, COACPIKAHUEC KOTOPBIX COOTBCTCTBYCT

3aKOHOJAATCIbCTBY 00 o6pa3 OBaHHMH.



8 kiacc (68 u)

Ha3Banue pa3nena
(Tembl) Kypca (YHCJIO
J4acoB)

OcHoBHOE coaepkaHue

OcHOBHBIE BUBI 1€ATEJIbHOCTH Oﬁy'-lalOl.[IHXCﬂ

Uerbipéxyroabnukn (12

1)

[Mapannenorpamm, ero nNpu3HaKd M
CBOMCTBA. YacTHbIC ciy4dau
MmapaJiiesIorpaMmMoB (TIpSAMOYTONTEHUIK,
[pOMO, KBajpaT), UX MPU3HAKH H CBOWCTBA.
Tpanenuns. PaBHOOOKast 1 IPAMOYTOJIBHAS
[Tparenuy. ViaBoenne MEIUAaHbL.
[LleHTpanbHast CUMMETPUS

HN3o00paskatb M HAXOAUTHh HA  YepTexax|
YETBIPEXYTONbHUKN Pa3HBIX BUAOB U UX AJIEMEHTHI.

®DopMyJIMpPOBATH onpejaeaeHus:
mapajuieiorpaMma, TIpsSMOYTONbHIKA, poMOa, KBaapara,
Tpareriy, pPaBHOOOKOH Tpameuuy, MpSIMOYTOJBHOH
rpareriy. /{oka3pIBaTh M HCMOJIb30BATh MPH PelIeHUH
3aja4 TpHU3HAKH © CBOWCTBA: Mapaulelorpamma,
MPSIMOYTOJIbHUKA, pomba, KBaJparta, Tparemum,
[paBHOOOKOM Tparenuu, IpsSMOYTOJIbHON Tpalenny.

IpumenaTs METO/ YIBOCHHUSA MeIUaHb]
TPEYroJbHUKA.

Hcnoan3oBaTh rdpoBbIe pecypcesl
MCCIeIOBaHMS CBOWCTB U3ydaeMbIX GUTYp.

JJIA

3HAKOMHTBLCS C HCTOPHeEN Pa3BUTUS T€OMETPUHN




Teopema @aneca #u
TeopemMa 0
MPONOPUUOHATBHBIX

oTpe3Kax, noao0HbIe

TpeyroabHuku (15 u)

Teopema @aneca u Teopema o)
MPOITOPIMOHAIBHBIX OTpPE3Kax.

CpemHsii  JIMHHA ~ TPEYrOJbHUKA.
Tpanenusi, €€ cpenHsist TMHUS.

[IponopunoHnaibHbIE
MOCTPOCHUE
MPOIIOPLIMOHAIBHOTO OTPE3Ka.

CaoiicTBa LIEHTpa
[TpeyroJbHUKE.

IlonoGHBIE  TpeyroapHUKH. Tpy
Mpu3HakKa  MOAo0MS  TPEyroIbHUKOB.
[IpaxTHyeckoe MpUMEHEHHE

OTpE3KH,
4eTBEPTOrO

Macce B

IIpoBoANTH MOCTPOEHHUSI C MTOMOIIBIO IUPKYISI 1
NIMHENKHU ¢ UCIIOIb30BaHuE TeopeMbl Daieca U TEOPEMBI O
[IPOIOPLUOHANIBHBIX OTpE3KaX, CTPOUTH UETBEPTHIN
[IPOIOPLMOHAJIBHBIN OTPE30K.

IIpoBoaNTh A0KA3aTEJbCTBO TOTO, 9TO MEIUAHBI
TPEyTroJIbHUKA IEPECEKAIOTCS B OJJHOM TOUKE, 1 HAXOTUTh
CBSI3b C IIEHTPOM Macc, HAXOAUTh OTHOIICHHE, B KOTOPOM
MECAWAHbI OCIIATCA TOYKOM UX nepeccuycHus.

Haxomuth 1og00HBIE TPEYrOJbHUKU HA TOTOBBIX
gepTexax C YKa3aHHEM COOTBETCTBYIOIIMX MPHU3HAKOB
rmozoous.

Pemate 3amaum Ha MOJOOHBIE TPEYTOJNBHUKH C
MOMOIIBI0 CAMOCTOSATEIBHOTO MOCTPOEHUS UYepTEeKed U
HaX 0 JICHHUS TTOJI00HBIX TPEYTOIEHUKOB.

IIpoBomuThL AOKA3aTEJBLCTBA C MCIOIB30BAHHEM
MPU3HAKOB TTO00MS.

Joka3piBaTh
TPEyTrOJIEHUKOB.

IIpuMeHsITH TIONy4YCHHBIE 3HAHMS TNPH PEIICHUN
reOMETPHUYECKHX U MPAKTUIECKHUX 3a1ad.

3HAKOMHTBCSI ¢ MCTOPHEil Pa3BUTHS T€OMETPHH

momoous

TpU NpU3HaKa




Il1omaans. Haxoxxaenue
nJiomaaei

TPeyroabHUKOB "
MHOTOYT 0JILHBIX (PUryp.
Ilnomagn MOT00HBIX

buryp (14 4)

[lonsatne 00 obme#t  Teopum
[JIOIIA M.

Dopmyibl JUIST TUTOIIA N
TpeyroJbHUKA, napajieorpaMmma.

OTHOIIIEHHNE TIOMAAeH TPEYroJbHUKOB C
OOIIMM OCHOBAHHEM HJIN OOILEHN BEICOTOM.

Breraucienne miomagen CiaoKHBIX|
(uryp uepe3 pa3OueHHEe Ha 4YacTH |

IMOCTpOCHHE.

[nomamu ¢uryp Ha KIeT4aTOH
Oymare.

IInomann MOLOOHBIX ¢buryp.
IBeIaucieHre  IUIomaned. 3agaud C
MPaKTUYECKAM COJIepKaHueM. PereHme
3asa4 c ITIOMOILBIO0 METO/a
BCIIOMOTI'aTEILHON IIOIIAIN

OsJiaieBaTh NEPBUYHBIMH NPEACTABJIEHUSIMH 00
oOmielt Teopum 1Iomamu (Mephl), (OPMYJHPOBATH
CBOMCTBA IUIONIA/IN, BBISCHITh UX HATJISHBIA CMBICI.

BuiBoauTh QopMyIbl IUIOMANN MapalienorpaMma,

TpeyroyibHUKa, Tpaneuud u3 (GOpMyJbl  IUIOMIAAN
MPSIMOYTOJIBHUKA (KBaIpata).
BoiBoauTh  QopMmynbl  uIOmaaM  BBITYKJIOIOQ

YEeTBIPEXYTOJIbHUKA Yepe3 IHArOHAIA W YrOMl MEKIY
Humu. Haxomuts miomanu Guryp, n300pakEHHBIX Ha

KJIeT4aToi Oymare, HCIO/IL30BaTh pa30MEHNE HA YaCTH 1
ITOCTpOEHHE.

Pa3ouparn NpUMepbI HCIIOJIb30BaHUS
BCIIOMOTATEIBHON TUTOLIA ULt pemeHus
reOMETPHYCCKHX 3a1ad.

Haxonurtn TUTOIA I MOIOOHBIX turyp.
BbramcasiTe  IWIIOIIAANM  Pa3IMUHBIX  MHOTOYTOJBHBIX
buryp.

Pemiath 3ajaYM Ha IUIOMAAb C MPAKTHYECKUM
cozepKaHneM




Teopema IIudaropa u
Ha4yajaa TPHTOHOMeTPHH
(10 v)

Teopema [Mudaropa, eé

MOKa3aTenbCTBO u HpUMEHEHHE.

Oo6patHas Teopema [Iudaropa.
OmnpeneneHne TPUTOHOMETPUIECKHX

hyHKUIMI 0OCTpOro yria,
TpI/IFOHOM eTp NUYCCKUEC COOTHOLICHUA B
MPSIMOYT OJIBHOM TpeyrojbHUKE.
OCHOBHOE TPUTOHOMETPUIECKOE
[TOKJIECTBO. CoOTHOIIEHHS MEXIY|
CTOpOHAMHU B TPSAMOYTOJIbHBIX|

[TpeyroyibHuKax ¢ yriaamu B 45° u 45°; 30°
u 60°

Joka3biBaTh TeopeMy IIuaropa, nenojib3oBarhb
ed B MPaKTHYECKUX BBIUHCIICHUSIX.
@opMyIHpPOBATh OMPEAEIEHUS TPUTOHOMETPUUECKUX
(YHKLUI OCTPOTO yIiia, NPOBEPATh UX KOPPEKTHOCTS.

BbIBOAMTHL TPUTOHOMETPUYECKHE COOTHOLICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHHKE.

HccenoBaTh COOTHOIICHUS MEXKIY CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYroJdbHUKAX C yriamu B 45° u 45°;
30° u 60°.

Hcnons30BaTh GopMyIbl IPUBEICHUSI 1 OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKAECTBO JUI1  HAXOXKJEHUS
COOTHOILIEHUH MEXTY TPUTOHOMETPUIECKUMU
(DYHKIMSMU Pa3IMYHBIX OCTPHIX YIJIOB.

IIpuMeHsITE MONTy4YEHHBIE 3HAHHUS U YMEHHS NpHU
[pELICHUH PaKTHIECKUX 3a/1ad.
3HAKOMHTLCH C HCTOPHEN Pa3BUTUS T€OMETPUU

VIibel B OKPYXKHOCTH. BrucanHble U IEHTpaNbHBIE YTIIBL,
Brnucannbie ] YIOJI MEXAY KacaTeIbHOM 1 XOpAOH.
OnMCaHHbIE VYTibI MEXAY XOpIaMH U CEKYLIHMH.
YeThIPEeXYroJIbHUKH. BriricaHHbIe U ONMCaHHBIE YETHIPEX-
KacarteabHble K YrONbHUKH, WX  TPU3HAKH |
okpyxHocTu. KacanuecpolictBa. [IpuMeHeHue 3TUX CBOWCTB
OKPY:KHOCTeIi IIPU PEIICHUH T€OMETPHUECKHX 3a-
(13 9) Jad.

B3aumHOe pacnonoxxeHue IBYX

®opmyInpoBaTh OCHOBHBIE OIIpEACIICHHS,
CBSI3aHHBIC C YIJIAMH B Kpyre (BIIMCAHHBIN Yroi, LieH-

TPaTBHBIA yTOM).

HaxoauTh BIMCAaHHBIC YIJIBI, ONMHpAIOIIUEcs Ha
OIHY AYT'Y, BBIYUCISATH YIIIBI C IIOMOIIBIO TEOPEMBI O

BIHMCAHHBIX YIJIaX, TEOPEMBl O BIHCAHHOM
4eTPEXYTONBEHUKE, TEOPEMBI O LICHTPAJIBHOM YTIIE.

HccenenoBars, B TOM YHCIIe C IIOMOLIBIO IU(POBBIX

PecypcoB, BIIMCAHHBIE U OIMCAHHBIE YETBHIPEX-

Yr'OJIbHHUKH, BBIBOAUTH UX CBOWCTBA U IIPU3HAKHU.




OKPYKHOCTEH. Kacanue Hcnonb3oBarh 3T CBOMCTBA W NPU3HAKU IIpPHU

OKpY>KHOCTEH [pELIEHUH 3a/1a4
IloBTOpEHUE, IloBTOpEHNE OCHOBHBIX IOHATHH H PemaTep 3aga4u Ha NOBTOPEHUE, WLIKOCTPUPYLINE
0000111eHUEe 3HAHUI METOZOB KypcoB 7 ® § KIIACCOB,CBSI3M MEXy Pa3IMYHBIMU YaCTAIMH Kypca

4 4) 000011IeHIE 3HAHUI




9 xiacc (68 )

YyCOM OIMCaHHOH okpyxHOCTH). Ha-
XOXKJI€HHEe JJIUH CTOPOH U BENUYHMH
YIJIOB TPEYTrOJIbHUKOB.

dopmyra mIomaaAN TPEyroabHUKA
Yepe3 ABE CTOPOHBI M YTOJI MEXILY
HUMU. Dopmyna iomaan

HETHIPEXYTOMbHIKA YEPE3 €r0 THarOHaIN

U YTOII MEXIY HUMH.

[IpakTHueckoe IIPUMEHEHUE

JTOKA3aHHBIX TCOPEM

Ha3zBanue pazaena OcHOBHbBIE BU/bI eI TeIbHOCTH 00Y4aI0IHNXCS

(Tembl) Kypca (4HCJIO OcHoOBHoOe cofepsKkaHue

4acoB)

Tpuronomerpus. OmnpenenaeHne TPUTOHOMETPUYECKUX ®opmyIMpOBaTh onpeaeneHus

TeopeMbl KOCHHYCOB H ¢ynkuii yrimos ot 0° o 180°. TPUTOHOMETPUUYECKUX (GYHKIMH TYNBIX M TPSMBIX

CHHYCOB. Pemenue Kocunyc u cuHyc npsiMOro U TYHOrO  [yTJIOB.

TPeyroJbHUKOB yria. Teopema KOCHHYCOB. BbIiBoMTL TEOpEMy KOCHHYCOB U TEOpPEMY
(16 9) (O000ImEnHAsT) TeOpeMa CHHYCOB (C pajii- |CHHYCOB

(c pannycoM ONHMCaHHOW OKPY>KHOCTH).

PemaTs TpeyronsHUKY.

PemaTh npakTuyecKue 3a1a4u, CBOASAIINECS K Ha-
XOXKJICHUIO PA3IMYHBIX JIEMEHTOB TPEYroibHUKA




[IpeoOpazoBanue

[MonsiTne o nmpeoOpa3zoBaHUN ITO0-

OcBauBaTh NOHSITHE TIPEOOPa30BaHUSA TTOAO0HS.

moxo0usi. MeTpuueckue, ous. HccienoBaTh OTHOLICHNE JIMHEWHBIX 3JIEMEHTOB
COOTHOIIEHUS CooTBeTCTBEHHBIE SIIEMEHTE] ¢uryp npu npeodpazoanuu nmonodus. Haxoauts
B OKPYKHOCTH MTOTO0HBIX QHUTYD. MIPAMEPHI moo0us B OKpYyKaromen
(10 v) Teopema o mpou3BeIeHUH OTPE3KOB  [TEHCTBUTEIBHOCTH.
XOpH, TeopemMa O TPOW3BEINCHHU BbIBOAMTHL METpHYECKHE COOTHOIICHHS MEXIY
OTPE3KOB CEKYIIMX, TeopeMa O KBaJpaTe/oT-
KacaTeIbHOM. HpI/IMeHeHI/Ie B PpCHICHHH pE3KaMn  XOopHA, CCKYHIUX W KaCaTCIbHBIX C
CCOMETPUICCKUX 3aa4 MCIIOJIb30BAHUEM BIHMCAaHHBIX YIJIOB U HO}IO6HI)IX
TPEyTrOJIbHUKOB.
PemaTh reomerpuyecKue 3aJayd U 3aiadyd U3
[peanbHONW JKW3HM C HCIIOJNB30BAaHHEM  ITOJIOOHBIX
[TPEYTOJIEHUKOB
BekTopsbl (12 4) OrmpenienieHrie BEKTOPOB, CIOXKEHHE U Hcnoab30BaTh BEKTOpPbl KAk HaIpPaBJIEHHBIE
[Pa3HOCTh BEKTOPOB, YMHO)KEHHE BEKTOPa HA|OTPE3KH, HCCIIe0BATh TreOMEeTPUYECKHN
UHCTIO. (mepemerienne) u  Qu3nUecKkui (cuwila)  CMBICIB
Ou3nyeckuii U reOMETPUUYECKUIiBEKTOPOB.
CMBICJT BEKTOPOB. 3HaTh ompeaejJeHHs] CYMMBI W Pa3HOCTH
PaznokeHne  BekTopa 10 JIBYMBEKTOPOB,  YMHOXEHHsS ~ BEKTOpa Ha  YHCIIO,
HEKOJJIMHEapHbIM BekTopaM. KoopauHaThIMcc/IeoBaTh TeOMETPUYECKUN U (PU3NIECKUI CMBICIIBI
BEKTOpA. PTHX OIEepaITHid.

CkajsipHOE TPOM3BEICHHE BEKTOPOB,
ero MpUMEHEHUE IS HaXOXKJICHUS JUIHH U
[YTJIOB.
Pemrenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB.
IlpuMmeHeHnEe BEKTOPOB ISl PEIICHUSA

Bagad KHHCMAaTHKNW U MCXaHUKN

Pemarsn TEOMETPHUIECKHE 3aJaun v
MCTIONIb30BAaHUEM BEKTOPOB.

PackaaabiBaTh BEKTOp 1o IBYM|
HEKOJITMHEAPHBIM BEKTOPaM.

Hcnonb3oBaTh CKaJIsIpHOE MPOU3BEACHNUE

BEKTOPOB, BBIBOAUTH €0 OCHOBHBIE CBOMCTBA.




Bbruncasite cymMMmy, pasHOCTb M CKaJSIPHOC
MPON3BEACHNE BEKTOPOB B KOOPIMHATAX.

IIpumeHsITH  CKaJSIPHOE
HaXOKJCHUS JUTUH U YTJIOB

NPOU3BEICHIE

s




JexapToBbl
KOOPAMHATHI
miaockocTH (9 1)

JlekapToBbl KOOpPAMHATBHI TOYEK Ha

HA[UIOCKOCTH.
VYpaBHeHue  npsAMod.  YIIIOBO
KOX(QHUIHNEHT, TaHTeHC YyIIa HaKJIOHa,
MapaJuleNnbHble ¥ TEPICHINKYIIIPHbIC
MpsIMBIE.
YpaBHenue OKPY>KHOCTH.
Haxoxnenne KOOpJIUHAT TOYEK

MepeceyeHus] OKPY>KHOCTH U TIPSIMOH.
Meron KoopAMHAT TIPU pEHICHUU
TeOMETPUUYECKUX 3a7ay.
Hcnonp3oBaHue MeToa KOOPIMHAT
B MIPAKTUYECKUX 3a7auax

OcBauBaTh MNOHSTHE NPSIMOYIOJBHOM CHCTEMB]
KOOpIMHAT, IeKapTOBBIX KOOPAWHAT TOYKH.

BeiBoaMTH ypaBHEHHE MNPSMOM U OKPYXHOCTH.
BpigeasiTh MOJIHBIN KBaApaT A HAXOXKIEHUS LEHTpa U
pazyca OKpY>KHOCTH IO €€ YpaBHEHUIO.

Pemrate 3agauM  Ha  HAaXOXICGHHUE  TOUYEK
MepecedeHns] MPSIMBIX W OKPYKHOCTEH C IOMOILBIO
METOa KOOPMHAT.

Hcnoab3oBaTh CBOICTBA YIIIOBOro KO3 GuimeHTa

OpsIMOM I@pU pPELICHUH 3a7ad, Uil OHpeAeIcHMUs]
[PACIIOI0KEHUS TIPSMOM.
IIpumeHsaTH KOOP/AMHATBI npu pelieHnn

reOMEeTPHYECKHUX U PAKTHYECKUX 3aJ1a, JUIs TIOCTPOCHUS]
MaTeMaTHYECKNX MOJIeNIell peanbHBIX 3a1ad  («MeToj
KOOpZMHATY).

IMonb30BaThCsl U MTOCTPOCHHST U WCCIIEIOBAHUH
POBBIME pecypcamH.

3HAKOMHTLCH C HCTOPHEN Pa3BUTUS T€OMETPUU




Ilpooonscenue

HasBanmne paznena
(TeMbI)

OcHoBHOE coaepkaHue

OcHOBHEIE BH/bI 1€ATCJIbHOCTH oﬁyqamumxcn

Kypca (4mcio
4acoB)

IIpaBuiabHbIE IIpaBuiibHbIE @®opMyJIMPOBaTh  ONPEICICHUE  IPABUIIbHBIX
MHOTrOYI 0JIbHUKH. MHOT'OYT'OJIbHUKH, MHOT'OYTOJTbHUKOB, HAXOAUTH UX AJIEMEHTHI.

JumHa BBIYMCIIEHUE UX 31€MEHTOB. Yucno Ilosib30BaTBLCS IOHATUEM JJIMHBI OKPYKHOCTH,
OKPY’KHOCTH M ILJIOIA/Ab T Y JJIMHA OKpY>KHOCTH. JlTMHa nyru BBEJIEHHBIM c TTOMOIIIBIO MIPaBUIbHBIX|
Kpyra. OKpyxkHOCTH. Pannannas Mepa MHOT'OYTOJbHUKOB, ONPeNeJsATh YICIO T, ATUHY JyTU U
Boruuciienne miomanei yria. [pavaHHYIO MEpY yria.

(CRY)

[Tnomanp Kpyra u ero sJ1€MeHTOB
(cexTopa u cermeHTa). Brruncienue
wromaaeit Guryp, BKITFOYAFOIIIX

DJICMCHTHBI Kpyra

IIpoBoanTh mepexon oT paguaHHON MEPHI yrila K

rpajlycHOM 1 Ha00OPOT.

OnpeneasTh IONIAb KPyTa.

BeiBoauth gopmyJisl (B rpagyCHON U paaraHHON

Mepe) Ui IJIMH AYr, IUIOMAaAed CeKTOpoB ¢
CETMEHTOB.

Buruncasite miomanu Gpuryp, BKIFOYAOIUX 3J1e-

MEHTHI OKPY>KHOCTH (KpyTa).

HaxonuTsp 1uioniaju B 3ajlayax peajbHOM )KU3HU




JIBM2KeHUsI TJI0CKOCTH
(64)

IlonATHE O ABMXEHMU IIOCKOCTH.
[MapannensHelil HepeHoC, MOBOPOT U
cuMMeTpus. OcH U LEHTPBI CUMMETPHU.

IIpocreiimue IIPUMCHECHHUS B
[peLIeHNH 337124

Pa3ouparh npuMepsl, WUTIOCTPUPYIOIINE MTOHITHS
ITBIDKEHUS, ICHTPOB U OCEH CUMMETpPHUH.

®opMyIHpOBaTh ONPEAEICHUS apajuIeIbHOIO
repeHoca, II0BOpPOTa U 0CEBOH CUMMETpHHU. BBHIBOANTD X
CBOICTBA, HAXOAMTDb HEIOABI)KHBIE TOUKH.

HaxoauTp LEHTPHI 1 OCH CUMMETPHIA MPOCTEHILINX
buryp.

IIpuMeHSITH NapaiebHbIN IEPEHOC U CHMMETPUIO
MpH pelIeHNH TEeOMETpHUYeCKHX 3amad  (pa3ompath
TIPUMEPEI).

Hcnoab3oBaTh I TOCTPOCHUS U UCCIENOBaHUN
(pPOBBIE PECYPCHI

IloBTOpEHue,
0000I1IEHHE,
cHCTeMaTH3aIust
3HAHMIA’

(74)

IloBTOpEHNE OCHOBHBIX NOHATHH U

METOOB KypcoB 7—9 KJIacCOB,)
0000IIIEHHE M CUCTEMATU3allMsl 3HAHWIA.
[Ipocreiimme reomeTpudeckue GUTYpHI U
150:¢ CBOMCTBA. M3mepenue
TCOMCTPUYCCKHUX BEIIUYHNH.

TpeyronbHUKY.

[TapannensHble U
MEPIICHIUKYISPHBIC IPSIMBIC.

OKpyXHOCTb u KpYT.

['eomerpuueckue MOCTPOCHUS. YTIIbl B
OKpYXXHOCTH. BrucaHHbIE U ONMCaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

OnepupoBath mnoHATHSIMM: (urypa, TouKa,
mpsiMasi, yrojl, MHOIOYTOJNBHHUK, PAaBHOOCAPEHHBIH U
[PABHOCTOPOHHUI  TPEYrOJbHUKH, IPSIMOYT OJIbHBIN
TPEeyroNbHUK, MeEIuaHa, OWCCeKTpuca U  BBICOTA
TPeyrobHUKA, apajuieorpaMM, poMO, IPsIMOYT OJIbHHUK,
KBaJpaT,  Tpamleuus;  OKPYXKHOCTb,  KacaTelbHas,
paBeHCTBO W mnojgodue  Quryp, TpeyrolibHUKOB;
[apaJljIelIbHOCTh U IEPIEHAUKYIAPHOCTh NPSAMBIX, YIoOJl
MEXIy NPSIMBIMHM, CUMMETPUS OTHOCHTENBHO TOYKH U
MpsIMOIf; AJMHA, PacCTOSHUE, BEIUUMHA yIJia, IUIOMAAb,
[IEPUMETP.

Hcnoan3oBats popmyiIbl: nepuMeTpa U IUIOMAAN
MHOIOYTOIBHHUKOB, JAIMHBI OKPYKHOCTH U IUIOHIaAN
Kpyra, o0béMa IPSMOYTOIBHOTO MapajuIeenue .




[psimas u OKPY>KHOCTb.
UeThIpEXyroabHUKU. Bnucanneie  u
OITMCAaHHbIE YETHIPEX YT ObHUKH.

Teopema Iludaropa wu Hayana

TPUTOHOMETPHH. Pemenne o0mMX
TPEyrOJbHUKOB.
[NpaBunbHbIE MHOTOYT OJIbHUKH.

[MpeoOpa3oBaHUs TIOCKOCTH. JIBIDKCHHUS.
[Momobue. CummeTpus.

IInomane. Beraucnenue miomamnei.
[romamy momoOHBIX QUTyp.

JlexapTOBBI KOOPTUHATHI HA|
[JIOCKOCTH.

BeKTopsl Ha MIIOCKOCTH

OnepupoBath  NOHATHSIMH:  IPSIMOYIOJIbHAs
cucTeMa KOOpAUHAT, BEKTOP; MCIOJIb30BATh STH IOHATHS
I TIpeACTaBIIEHUs] JAHHBIX U pelleHHs 3aJad, B TOM
HHCIIe U3 APYIUX y4eOHbIX mpeaMeToB. Pemars 3agaun
Ha TIIOBTOPCHHWE OCHOBHBIX MOHSATHH, WJUIIOCTPALHIO
CBs3ell MeXAY pa3IMYHBIMU 4acTAMU Kypca. Beioupars
MeTOJ /15l pEIICHNUS 3aJauH.

Pemrarhb 3aaa4m U3 IOBCEAHEBHON KU3HA




PABOYAS ITPOT'PAMMA
YUYEBHOI'O KYPCA «BEPOSATHOCTDb U CTATUCTHUKA»
8-9 KJIACCbI

LEJIN U3YYEHUA YYEBHOI'O KYPCA

B coBpemeHHOM IH(PPOBOM MHpE BEPOATHOCTH M CTATHCTHKA
npuoOpeTatoT BCE OONBLIYI0O 3HAYUMOCTb, KaK C TOUKH 3pEHUs
NPaKTUYECKUX MPUIOKEHUH, TaK W HUX pPOIM B OOpa3OBaHMH,
HEOOXOIMMOM KaXI0My 4enoBeKy. Bo3pacraer uucio npodeccuii,
MIPH OBJIAJICHUH KOTOPBIMHU TpeOyeTcs Xopotast 0a30Basi MOr0TOBKA
B 00J1aCTH BEPOSTHOCTH U CTATUCTHKH, TaKas OJrOTOBKA BayKHA IS
MPOIOIKEHHU 00pa3oBaHMs U JJIsl YCHEUIHOH npodeccroHanbHON
Kapbephl.

Kaxplii yenoBek MOCTOSHHO MPUHUMAET pEIIeHHs] Ha OCHOBE
UMEIOIIUXCA Y HEro JaHHBIX. A 111 000CHOBAaHHOTO TNPUHATHS
pelieHusi B YCJIOBHSAX HEIOCTaTKa WM W30bITKAa HH(pOpMaIUu
HEOOXO0IMMO B TOM YHUCIIE XOPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOE
U CTaTUCTUYECKOE MBIIIICHHUE.

HNmeHHO Mo3TOMY OCTPO BCTalla HEOOXO0AUMOCTH ChOPMHUPOBATH
y oOyuaromuxcst (QyHKIHOHAJIBHYIO TPaMOTHOCTb, BKIIIOYAOIIYIO B
ceOs B KauecTBe HEOThEMJIEMOW COCTaBISIOUIEH  yMeHHE
BOCIIPHHUMATh W KPUTHYECKA AaHAJIM3UPOBATh HWH(POPMALHIO,
MIPEJCTABICHHYIO B PAa3JIMYHBIX ()OPMAX, TOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTMX peaJbHBIX IPOLECCOB U  3aBUCUMOCTEH,
IPOU3BOJMTD MPOCTEHINTNE BEPOSITHOCTHBIE PAacu&Thl. 3HAKOMCTBO C
OCHOBHBIMM IIPUHIMIIAMU cOOpa, aHAJIM3a U MPEICTABIECHUS JTaHHbBIX
U3 Pa3NUyYHBIX cep KU3HM OOIIEeCTBA U rocylapcTBa MpUOOIAET
oOyyaroluxcs K OOILIECTBEHHBIM HHTepecaM. l3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HAaBBIKM OpraHM3aluu Iepedopa Hu
nojicuéTa 4yuciaa BapuaHTOB, B TOM UHUCIIE, B MPUKIAIHBIX 3ajayax.
3HaKOMCTBO C OCHOBAMHU TEOPUH rpad)oB CO31aET MaTEMATUIECKUNA
dbyanamenT s GOpPMHpPOBAHMS  KOMIIETCHIIMH B 00JacTH
uHpopMmatuku u 1UdpoBbIX TexHomoruil. Ilomumo 3Toro, mpu
U3YYCHUH CTATHCTUKU U BEPOSATHOCTH 00OTAIAIOTCSI IPECTAaBICHUS
ydamuxcss O COBPEMEHHOW KapTWHE MHpa M METOolax €ro
uccienoBaHus, (GopMupyercs NMOHMMAaHUE PONM CTATUCTHKH Kak
UCTOYHUKA COLMAIBHO 3HAYUMOW MH(OPMAIIMU U 3aKJIabIBAIOTCS
OCHOBBI BEpPOSTHOCTHOT'O MBIIIIICHHSI.



B cooTBeTCTBUU C NaHHBIMU LEISIMU B CTPYKTYPE MPOTrpaMMBbl
yaeOHOro Kypca «BeposSTHOCTh U CTATHCTUKA» OCHOBHOM IITKOJIBI



BBIJICJIEHBI CIIEIYIOIINE COAEPKATEIbHO-METOUUECKUE JINHUU:

«I[IpencraBnenue JaHHBIX W ONMUCATENIbHAs CTAaTUCTUKA;
«BeposTHOCTE»; «DneMeHThl KOMOMHATOpUKH»; «BBeneHue B
TEOPHIO TPadoB».

Copnepxanne nuHnu «lIpencraBienne faHHBIX U ONUCaTEIbHASA
CTaTUCTUKAY» CIYKUT OCHOBOH JIIsl YOpMHUPOBaHUS HABBIKOB paOOTHI
¢ uH}pOpMaIUe: OT YTeHHs W HWHTEpHpeTalud HHPOpMAIIH,
MpEeACTaBICHHON B TaOMMIIAaX, HA qUarpaMMax u rpadukax a0 coopa,
NpEACTABICHUS] W  aHald3a JIAHHBIX C  HCIOJb30BAaHUEM
CTaTUCTHYECKHX XapaKTEPUCTHK CPeIHUX U paccenBaHus. Paboras ¢
JTAHHBIMU, 00ydYaroIIUecs y4yaTcsli CUUTHIBaTh U MHTEPIPETUPOBATH
JaHHbIE, BBIIBUTATh, apTYMEHTUPOBATh U KPUTUKOBATh IPOCTEHIIINE
TUTNOTE3bl, Pa3MBIIULITh  HaJg  (aKTOpaMH,  BBI3BIBAIOIIUMU
W3MEHYMBOCTb, M OLICHWBAaTh HUX BJIMSIHHME Ha paccMaTpUBaeMble
BEJIMYMHBI U MTPOLIECCHI.

WHTYyUTUBHOE IPEACTABICHUE O CIIy4YalHOM H3MEHYMBOCTH,
HCCIIEIOBAHME 3aKOHOMEPHOCTEM W  TEHACHIMH CTAHOBUTCSA
MOTHBHUPYIOIIEH OCHOBOM [UIsI M3Y4EHHS TEOPUU BEPOSTHOCTEH.
bonbuioe 3HadeHMe 37€Ch HUMEIOT MPAKTUUECKUE 3aJaHusl, B
YaCTHOCTH OMBITHI C KJIACCUUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.

[TonsiTue BepOATHOCTH BBOJMUTCS KaK Mepa MpaBaonoo0us
ciyyaitHoro coObitus. [lpu um3yueHunm Kypca oOydaromuecs
3HAKOMSATCS C MPOCTEUIIMMH METOJaMU BBIYMCIIEHUS BEPOSTHOCTEH
B CIIy4ailHbIX SKCIIEpUMEHTax c PaBHOBO3MOKHBIMHU
9JIEMEHTAapHBIMU ~ MCXOJaMH,  BEPOSTHOCTHBIMM  3aKOHaMH,
MO3BOJISIIOIIMMY CTAaBUTh U pelIaTh Oosee clokHbIE 3a1aul. B kypc
BXOJT HAYAJIbHBIC MPEACTABJICHUS O CIIyYalHBbIX BEIMYMHAX U UX
YUCJIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO
o0yJaroumxcs ¢ MHOXECTBAMH W OCHOBHBIMH OIlEpallMsMU HaJ|
MHOKECTBAMH, PpPAaCCMaTPHUBAIOTCS MPUMEPbl IMPUMEHEHUS i
pelieHns 3aj1a4, a Tak)Ke UCIIOJIb30BaHMs B JPYTUX MaTeMaTHUYECKUX
Kypcax ¥ y4eOHBIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUUIAHE
B 8—9 kiaccax uzyuaercs Kkypc «BeposSTHOCTh U CTaTUCTUKAY,
B KOTOpBIM BXomar paznensl: «lIpencraBneHue MAaHHBIX U



ONMCATEeNIbHAs ~ CTAaTUCTHKa»,  «BepoarHocThy;  «IEeMEHTHI
KOMOWHATOpHUKNY; «BBenenne B Teopuro rpadoBy.

Ha u3ydenue naHHOTo Kypca oTBOAUT | y4eOHBIN yac B HEJCIIO
B TEUEHHE KAXIO0T0 rojia 00y4eHusl.



8 kiacc

[IpencraBienue AaHHBIX B BUJE TaONUlI, TUarpamm, rpadukos.
MHOX€eCTBO, 3IEMEHT MHOXECTBA, MOAMHOXKECTBO. Omnepanuu Haj
MHOXXECTBaMU: 00bEIMHEHUE, TIepeceueHue, nonoiHenue. CBoiicTBa
ornepanuid HajJ MHOXXECTBAMHU: NEPEMECTUTEIIBHOE, COYETATEIbHOE,
pacmpeenuTenbHOe, BKIOueHus. lcmonb3oBaHue rpaduueckoro
MIPE/ICTaBIEHNSI MHOXKECTB Il OITMCAHMSI pEaJIbHBIX

IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4.

N3mepenne paccemBaHus JaHHBIX. Jucnepcus UM cTaHIapTHOE
OTKJIOHEHHE YHMCIOBBIX HAOOpOB. J[narpamma paccenBaHusl.

OneMeHTapHble COOBITUSL chydaiiHOro ombiTa. CriydaiiHble
coOpiTus. BepositHOocTH cOOBITHIL. ONBITEI C PaBHOBO3MOXKHBIMHU
dMeMEHTapHBIMU CcOObITUsAMU. CrydaiiHblii BeIOOp. CBsi3b MEXKIY
MaJIOBEPOATHBIMA M TPAKTHYECKH JTOCTOBEPHBIMH COOBITUSAMH B
pupo/ie, o0IIeCTBE U HayKe.

HepeBo. CBoiicTBa  JE€peBbEB:  €AMHCTBEHHOCTh  IIYTH,
CYIIECTBOBAHHME BUCAYEH BEPIIMHBI, CBSA3b MEX/1Y YMCIOM BEPIIUH U
grcioMm pédep. [IpaBuio ymHokeHus. Perienue 3agad ¢ moMoIipLo
rpadoB. IlporuBononoxueie coObiTus. Jluarpamma Oiinepa.
OObenuHEeHNE W TIepecedeHrne coObITui. HecoBMeCTHBIE COOBITHSI.
dopMmysia CIOXKEHUS BEPOATHOCTEH. YCIOBHasT BEPOSITHOCTb.
[IpaBuno ymuoxenus. HeszaBucumble coOwiTus. IlpencraBnenue
JKCIIEpUMEHTa B BUJE JAepeBa. PelmieHue 3amady Ha HaXO0XKJIECHUE
BEPOATHOCTEM C MOMOIIBI JEpeBa CIY4allHOrO SKCIEPUMEHTA,
quarpaMmm Ditnepa.

9 kiacc

[IpencraBieHue AaHHBIX B BUJE TaOJIHII, 1MarpaMm, rpadukos,
WHTEpIpEeTANys JaHHbIX. UTEHUE U TOCTpOSHUE TabIuIl, JUarpaMm,
rpaduKOB MO PeaTbHBIM TaHHBIM.

[TepectanoBku u (akropuan. CodeTaHus W YHCIO COUYCTAHHM.
TpeyronpHuk Ilackans. PemeHue 3agad ¢ HMCIONB30BaHHEM
KOMOWHATOPHKHU.

['eomerpuyeckas BeposATHOCTh. CilydailHBIA BBIOOP TOYKU W3
(urypsl Ha MIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH.

Hcneitanue. Yenex u Heyaada. Cepust HCIIBITAHUM 10 TIEPBOTO
ycnexa. Cepust uicnbiTanuii bepuymmu. BepositHocTn coObITHH B
cepuu ucnblTaHui beprymm.



CnyvaiiHass BeJMYMHA M pAaCHpeleseHHEe BEpOSTHOCTEH.
MaremaTuueckoe OXKHJIaHUE u JUCIIEPCHUSL. [Tpumepsl
MaTEeMaTHYeCKOr0 OXHAAHHUS KaK TEOPEeTUYECKOr0 CpPEeIHEro
3HAUEHUs BEJIMYMHBL. MaremMaTHuecKoe OXXHMJaHUE MU AUCIEPCHS
CIIy4ailHOM BEIUYUHBI

«YHCIIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHymimy.

[TonsiTue o 3akoHe OonbiKX uncen. M3MepeHue BeposITHOCTEH ¢
MOMOIIbI0 YacTOT. Ponb M 3HaueHHE 3aKoHa OONBIIMX YHCET B
MIPUPOJIE U OOILIECTBE.

[TNTAHUPYEMBIE I[MPEAMETHBIE PE3VJIbTATDI
OCBOEHMS PABOYEHN TTPOI'PAMMEI KYPCA (ITO TOJIAM
OBYYEHUA)

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUSA Kypca «BeposTHOCTH u
CTaTHCTUKa» B 8—9 Kjaccax XapaKTEpU3YIOTCSA CIEAYIOLIMMHU
YMEHUSIMH.

8 knace

— M3Bnekatp U peoOpa3oBbIBATH UH(pOpMaIHIO,
NpECTAaBICHHYI0 B BHUAE TaOnuI, JAudarpammM, TIpaguKoOB;
MIPEJCTABIIATh JAHHBIE B BUE TaOJHII, AUarpaMm, TpaduKoB.

— OnucelBaTh  JAHHBIE C  IIOMOIIBIO  CTATHCTHYECKUX
IOKa3aTeNel: CpelIHUX 3HAYEHMH M Mep pacceuBaHus (pasmax,
JMCTIEPCUS M CTaHJAPTHOE OTKIOHEHUE).

— HaxoouTh 4YacTOTBl 4YMCIOBBIX 3HAYEHMM M 4acTOTHI
COOBITHIA, B TOM YHCIIE 110 pe3yJibTaTaM U3MEpeHUi 1 HaOIro1eH .

— HaxoauTh BEpOSITHOCTH CITy4aiiHbIX COOBITUH B OIBITAX, 3HAS
BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITUH, B TOM YHUCJIE B ONBITaX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSMHU.

— Hcnonb3oBark rpadguueckre MOJEIH: JIEPEBO CIydalHOro
SKCIEPUMEHTA, TUarpaMmbl DUjiepa, YucaoBas mpsmasi.

— OnepupoBaTh NOHATHUAMU: MHOMKECTBO, IOAMHOYXKECTBO;
BBIOJHATH ~ ONEpalMud  HaJ  MHOXECTBaMHU:  OOBbEAMHEHHE,
IIEPECEYCHNE, [OINOJIHEHUE; IEPEUUCIATh 3JIEMEHTBI MHOKECTB;
MIPUMEHSTh CBOICTBA MHOXECTB.

— HWcnonp3oBath rpaduyeckoe MpeaCTaBICHHE MHOXKECTB H
CBSA3EH MEXIy HUMH Ul ONKCAHUS MPOLECCOB M SIBICHUM, B TOM
qucyie IPH PEIISHUH 3a1a4 U3 APYTUX YUeOHbIX IPEIMETOB U KYpCOB.



9 kJacc

— W3BnekaTh u peoOpa3oBbIBaTh nHpOopMaIuio,
MPEJICTABICHHYI0 B PAa3IMUHBIX HCTOYHHKAX B BHUAE TaOIuIl,
auarpamMM, rpauKoB; MPEACTaBIATh JAHHBIE B BHJE TaOIuII,
JTuarpaMm, rpadukos.

— Pemiate 3amaun opraHu30BaHHBIM MepeOOPOM BapUaHTOB, a
TaKXKe C UCMOJIb30BAaHNEM KOMOMHATOPHBIX MTPABUII U METOIOB.

— Wcnonb30BaTh ~ OMHCATENbHBIC  XAPAKTEPUCTHKH IS
MacCHMBOB YMCJIOBBIX JaHHBIX, B TOM YHUCJI€ CPEJHHME 3HAYEHUS U
MEpBI paCCEUBAHMUS.

— HaxoauTh 4acTOThl 3HAYEHUIl U YacTOTHI COOBITHUS, B TOM
YUCJE€ TMONb3YSACh PE3yNbTaTaMH MPOBEIEHHBIX HM3MEPEHUN U
HaOIIOICHUH.

— HaxoauTh BEpOSTHOCTH CIyYallHBIX COOBITUN B M3YYEHHBIX
OMbITaX, B TOM UHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
JJIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX HCIBITAHUN JI0 TIEPBOTO
ycIexa, B CepusiX UCIBITAaHUN bepHymin.

— HWMeTp 1pencTaBieHHE O CIyYalHOW BEJIMYMHE U O
pacnpeeneHun BepOsITHOCTEH.

— HMeTs mpeacTaBiieHHE O 3aKOHE OONBIIMX YHCET Kak O
MPOSIBJICHUH 3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHUYUBOCTH U O POJIH
3aKOHa OOJBIIKX YKCEN B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE ITINTAHUPOBAHUWE YYEBHOI'O KYPCA (ITO TOJJAM OBYYEHU )
8 kiacc (34 q)

HasBanme paznena
(TeMbl) (YHCJIO YACOB)

OcHoBHOE coaepkaHue

XapaKTepMCTmca JECATCJIBHOCTH oﬁyqalomnxcs[

IloBTOpEeHHE IIpencraBnenue JIaHHBIX. IloBTOpPAATH M3y4eHHOE U BBICTPAUBATHL CHCTEMY|
Kypca 7 Kjacca OmnwmcatenpHast cratucTuka. CrydaiHas3HaAHHH.
(4 49) n3MeHInBOCTh.  CpemHMe  YMCIIOBOTO Pemarp 3aga4M Ha NpPEACTABICHUE M ONUCAHUE
Habopa. MTAaHHBIX C TOMOINBIO H3YYEHHBIX XapPaKTEPUCTHK.
Crmyqaiinsie coOpiTus. BepostHocTu[PemiaTh 3agaum Ha TpeACTaBICHHE TPYIITHPOBAHHBIX
1 9acTOThl. Kitaccuueckne MoJIEN TEOPHU|IAHHBIX U ONMCAHNE CIyYailHON N3MEHYHBOCTH.
BEPOSITHOCTEN: MOHETA U UTPAJIbHAS KOCTh Pemare 3agauyMm  Ha  ONpelelleHHME  YacTOTHI
CITydaitHBIX COOBITHH, 00CYXIEHUE IPUMEPOB CITyJaitHbIX
COOBITHI, MaTOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX
CIly4aliHBIX COOBITMH, WX pONH B MNPHUPOAE M HKHU3HU
YenoBeKa
OnucarenbHas OtxnoHeHus. Jlucriepcust YncioBoro OcBanBaTh NMOHATHSA: AUCIEPCUS U CTAaHIAPTHOE
CTATHCTHKA. HaOopa.  CraHZapTHOE€  OTKIOHEHHEOTKIOHEHHE, MWCIOJIB30BAaTh ATH XapaKTEPUCTUKH s
PaccenBaHue JaHHBIX [YHCIOBOTO HaOopa. JlarpaMMBIONUCaHNS PACCEMBAHUS TaHHBIX.
(44) [paccenBaHus BoigBuratb rumore3bl 00 OTCYTCTBHH WY

HaJMYUH CBA3H I10 IUarpaMMaM pacCeHBaHUSL
CTpouTh TarpaMMbl pacCeHBaHU 110 UMEIOLIUMCS
ITAHHBIM, B TOM YHCJI€ C IIOMOIIBI0O KOMIBIOTEPA




MmHuo:kecTBa (4 4)

MHoXecTBO,
Onepanun HaJ
00bEeIUHEHNE,
ITOITOJTHEHHE.

CBolicTBa
IMHOYKECTBAMHU:
coueTaTeIbHOE,
BKJIFOUCHMUS.

I'paduueckoe
MHOYECTB

IIOJAMHOXKECTBO.
MHOXCCTBaAMHM:
TIEPECECYCHUE,

onepauuit HaJ|
MIEPEMECTUTETBHOE,

pacrpeieuTenbHoe,

MNpEaACTaBJICHUC

OcBanBaTh TIOHSTHA:
MHOKECTBA, ITOJMHOKECTBO.

BoinmosHsAITH  omepanmMM  HaJ
o0benTnHeHne, IepecedecHue, JOMOTHEHUE.

Hcnonb3oBaTrh  CBOMCTBA:  IEPEMECTUTENBHOE,
CoUYeTaTeIbHOE, pacmpenenuTensHoe, BKJIFOYEHUS.
HMcnonb3oBaTh rpadudeckoe MpeacTaBIeHNEe MHOXKECTB|
[IpY OIMCAaHUM pEaJbHBIX IPOLECCOB M SBICHUN, IpY
[PELLICHUH 3a1a4 U3 IPYIHX Y4eOHBIX IPEIMETOB M KYpCOB

MHOX>XECTBO, OJICMCHT]|

MHOXCCTBaMHU:




BepossiTHOCTH
cJy4aliHOT 0 COOBITHSA
64)

DneMeHTapHbIe COOBITHS.
CryqaiiHbie COOBITHSL.
b1aronpusTCTBYIONIME DIIEMEHTAPHBIC
coObITHsI. BeposTHOCTH  COOBITHIA.
OIBITHI c PaBHOBO3MOYKHBIMHU|
DIIEMEHTAPHBIMHU COOBITHSIMH.
CiyuaiiHbI{ BEIOOD.

[MpakTnyeckas padora «ONBITHL C
[PABHOBO3MOXHBIMH ~ 3JICMCHTAPHBIMH
COOBITUSIMID

OcBauBaTh TOHSITUSA: D3JEMEHTApHOE COOBITHE,
ciy4aiiHoe coObITHE Kak COBOKYITHOCTb,
OIaronpUATCTBYIOMINX 3JEMEHTAPHBIX COOBITHIA,
[PAaBHOBO3MO)KHBIE JIEMEHTapHbBIE COOBITHSI.

Pemars, 3amaum Ha BbIYUCIICHHE BEPOATHOCTEH
COOBITHIT TIO0 BEPOSTHOCTSIM JJIEMEHTAPHBIX  COOBITHH
CIy4ailHOT'O ONBITA.

Pemats 3amaum Ha BbIYUCIIEHHE BEPOATHOCTEN
COOBITHI B ONBITAX C PABHOBO3MOXHBIMH 3JIEMCHTAPHBIMH
COOBITUSIMHE, B TOM YHUCIIC C TOMOIIBI0 KOMITBIOTEPA.

I[IpoBoauTHL M U3y4YaTh ONBITHI C PABHOBO3MOXKHBIMH|
QIIEMEHTAPHBIMH COOBITHSIMH (C HCIIONE30BAaHHEM MOHET,
WTPaTFHBIX KOCTEH, APYTrUX MOJIeNell) B X0/I¢ IPaKTHIECKOM

a00TEI

Beenenune
Teopuio rpagos
CRY

HepeBo.  CaoiictBa  JepeBa:
CINHCTBEHHOCTD MyTH,
CYLLIECTBOBaHHE BHCSYCH BEPILHHBI,
CBS3b MEXKIY YHUCIOM BEpIIMH U

urciiom pédep. IIpaBrito yMHOXKEHNUS

OcBauBaTh MOHATHSA: AEpeBO Kak rpad 0Oe3 mmKIia,
BUCSYasi BEpIIMHA (JIKCT), BETBb JepeBa, IyTh B JIEPEBE,
ImramMerp aepesa.

H3yuarh cBoiicTBa JepeBa: CyLECTBOBAaHUE BUCAYEH
BEpIINHBI, €TMHCTBEHHOCTH ITyTH MEXTy IByMs BEPIIMHAMH,
CBSI3b M@Ky YHCIIOM BEPIINH U YUCIOM pEOEp.

PemaTes 3agaum Ha NOMCK U NEPEUUCIEHUE NYTEU B
InepeBe, ONpeZeTeHUE Yiciaa BEPIINH Wi pEdep B IepeBe,
00xox OMHApHOrO 1epeBa, B TOM YHCIE C NMPHMEHEHUEM
[paBUJIa YMHOXKCHHUS




IIpooonicenue

CJrydaiiHble COObITHS
(CRY

[MporuBononoxHoe coObITHE.
lmarpamma Jinepa. OObenmuHeHHE U
mepecedeHne coObITHIL. HecoBmecTHBIE
COOBITHSL. Dopmyna CITOXCHUS
BeposATHOCTEW. IIpaBuiio  yMHOMXKEHUS
BEPOSITHOCTEH. YCIIOBHAasi BEPOATHOCTD.
HezaBucumbie coObiTus. IlpencraBienue

OcBauBAaTh NOHATHS: B3AUMHO TPOTHBOIMOI0KHBIE
COOBITHS, OIepalli HAJ COOBITHAMH, OOBEIUHEHHE U
mepeceueHrne COOBITHH, Auarpamma Jimepa (Ditmepa—
BenHa), COBMeCTHBIC 1 HECOBMECTHBIE COOBITHS.

H3yuyaTh TeopeMbl O BEPOSTHOCTH OObEIMHEHHS
IMBYX COOBITHH ((hOPMYIIBI CIIOKEHHS BEPOATHOCTEIN).

PemaTh 3a1a4m, B TOM YHUCJIE TEKCTOBBIC 321241 HA

CITy4aifHOTO SKCIIEpUMEHTA B BUJIE IEPEBAOIPEICICHIE BEPOSTHOCTEH 00 ETMHEHUS U TIepeCeyd eHUS

COOBITMI C TOMOINBIO YHCIOBOW NPSAMOW, IHATrpaMM
Ditnepa, GOopMyIbl CIIOXKEHUS BEPOATHOCTEH.

OcBanBaTh NOHATHS: MPAaBWIO YMHOXKEHHUS
BEPOSITHOCTEH, YCIIOBHas BEPOSTHOCTb, HE3aBHCHMBIE
COOBITHS IEPEBO CIYYaHHOTO OIIBITA.

H3yuaTs cBolicTBa (OnpeneneHus) He3aBUCHMBIX|
COOBITHIA.

Pemats 3a5a4uM Ha onpeneneHne U UCIOIb30BaHUE
HE3aBUCHMBIX COOBITHH.




Pemars 3agaum Ha TOMCK BEPOSITHOCTEH, B TOM
HFICIIE YCIIOBHBIX, C HCIIOJIB30BAHUEM JIEpPEBa CIIYIaifHOTO
OIIbITa

O000meHue, KOHTPOJIL
41)

[Ipencrasnenue
OnucaTenbHas ~ CTaTUCTHKA.
BeposTHOCTE  cay4aiiHOTrO
J1eMeHTH KOMOMHATOPHUKA

JaHHBIX.

I'pader.
COOBITHS.

IToBTOPATH N3YUYEHHOE U BHICTPAUBATH CHCTEMY
3HAHWH.

PemiaTte 3ajauM Ha MpENCTaBICHUE U OMNHCAHUE
ITAHHBIX C TIOMOINBI0 H3YYEHHBIX XapPaKTEPUCTHUK.
Pematp 3a1a4u ¢ IpuMeHEHHEM TPadoB.

Pematp 3amauym Ha HaXOXICHHE BEPOSTHOCTH
CITy9aifHOTO COOBITHSI IO BEPOSTHOCTSM JIIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIC B OIBITAX C PaBHOBO3MOXKHBIMU
PIIEMEHTAPHBIMH COOBITHSIMIL.

Pemars 3agauM Ha HaXOXJIEHHE BEPOSTHOCTEU
00BEAMHEHUS W TIepECeueHUs: COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOIB30BAaHHEM  TIpaHUUECKUX
[IpeCTaBICHUN U A€pEBa CIIy4aliHOT'O OIIBITA.

Pematp 3agaym Ha TepedyHCICHHEC KOMOHHAIUMN
(drcia mepecTaHoOBOK, YUCIa COYeTaHUM ), Ha HAXOXKIICHHUE
BEPOSTHOCTEH COOBITHI C IPUMEHEHNEM KOMOUHATOPHKH,
B TOM YHCII€ C UCMOIb30BaHHEM TpeyroabHuKka [lackas




9 knacc (34 1)

HasBanue pazgeia
(TemMbl) (YHUCI0 YACOB)

OcHoBHOE coaepkaHue

XapaKTepucnma JACATCJIbHOCTH Oﬁy'-lalOl].[l/lXCﬂ

IloBTOpEeHUEe Kypca
8 Kkacca
4 9)

IIpencraBnenue JIaHHBIX.
OnucatenpHasi cratuctuka. Onepauuu
HaJ COOBITHSIMH. HezaBucumocts

COOBITHI

[oBTOPATH HU3YUYECHHOE U BHICTPAHBATH CHCTEMY

3HAHMH.

Pemarp 3amaum Ha TpPEACTABICHUC M OIUCAHUC
MTAHHBIX.

Pematp 3amaum Ha HaXOXKICHHEC BEPOSTHOCTEU
00BCMUHEHNSI W TIEPECEUCHUST COOBITHI, B TOM YHCIIE
HE3aBUCHMBIX, C  HCIOJNB30BaHUEM  TpaUUECKUX
MpeCTaBICHUN U JepeBa CITyIallHOTO OITBITA.

Pematp 3agaym Ha TepedHciIcHHEe KOMOMHAIWH
(Jucia mepecTaHOBOK, YHCIIa COYCTAHNHN ), HA HAXOXKICHNE
BEPOSITHOCTEH COOBITHI C IPUMEHEHNEM KOMOHMHATOPHKH,
B TOM YHCIIE€ C HCIIOIB30BaHUEM TpeyroabHIKa [lackans




JJIeMEeHTDI

Komb6unaropHoe MPaBUIIO

OcBauBatb NOHSTHS: KOM6I/IHaT0pHO€ IIpaBHJIO|

KOMOUHATOPUKH ymHOXeHus. lepecranoBku. DakTOpHAa.[yMHOKCHHUS, VIIOPSAIOYCHHAs Mapa, TPOika OOBEKTOB,

(4 49) CodeTaHnss ®  YHCIO  COYETAaHWIA.[IEPECTAaHOBKA, (AKTOpHAN UHCIA, COYCTAHUE, UHCIIO
Tpeyronbauk Ilackans. Ilpakruueckasicoueranuii, TpeyronbHuk Ilackans.

paboTa «BBIYHCICHNE BEPOSTHOCTEH C| PemaTe 3a7a4n Ha nepevnciIeHUE YIOPSI0YEHHBIX

MCTIONB30BaHUEM KOMOMHATOPHBIX[TAP, TPOEK, MEPEUNUCICHNE TEPECTAHOBOK M COUYECTAHMH
(hyHKIIMH 37IEKTPOHHBIX TaOJIUID) PIIEMEHTOB Pa3JINYHBIX MHOXKECTB.

PemaTe 3aga4n Ha NPUMEHEHUE YKCIA COYETaHUN

B anredpe (cokpaménHoe yMHOKeHne, OnHoM HproToHa).

PemaTb, mpuMeHsisi KOMOWHATOPHKY, 3aJ1aull Ha

BBIUNCIIEHHE BEPOSITHOCTEH, B TOM UHCIE C IOMOIIBIO

DIICKTPOHHBIX TAOJIMI B XO/€ NMPAKTUIYECKOW paboThl

I'eomeTpHuyeckas I'eomerpuueckas BEPOSATHOCTD. OcBanBathb MOHATHE reoMeTpU4ECcKo

BEPOSITHOCTH CiyuaifHpli BBIOOp TOUKM M3 (QUTYpHI HaBeposTHOCTH. PemaTh 3agaum  Ha  HaXOXKJICHHUE

(4 9) IUIOCKOCTH, M3 OTpe3Ka, U3 JYTUBEPOSATHOCTEH B OINBITAaX, MNPEACTABUMBIX KakK BBIOOD

OKPY>KHOCTH

[TOUCK M3 MHOI'OYTOJIbHUKA, Kpyra, OTPC3Ka WJIN AYTrH

OKPY?KHOCTH, YUCJIOBOT'O IIPOMECIKYTKaA




HcnbiTanus
Bepuyanu (6 1)

HcneiTanue. Ycnex W Heypaya.
Cepust MCTIIBITAaHMH 0 MEPBOrO yCIexa.
Mcnbitanus  bepuymm.  BepositTHOCTH
COOBITHIT B cepuu MCHbITaHNH bepHyIuim.
[MpakTryeckas pabora

«Hcnpitanusa beprymin»

OcBauBaTh NMOHATHS: WCHBITAHHE, 3JIEMEHTAPHOE
coOBITHE B WCOBITAHWM (YCIeX H HEyJgada), Cepus
MCTIBITAHUH, HACTYIJIEHWE TEepBOro ycrexa (Heyaadn),
cepus UclbITaHUN bepHymu.

Pemate 3agauM Ha HaxOXJEHUE BEPOSATHOCTEH
COOBITHI B CepUU UCIBITAHUHN J0 MEPBOTO yCIIeXa, B TOM
urcie c IIPUMEHEHHEM (hopmyisl CYMMBI
FEOMETPUYECKOH POrPECCUU.

Pemars 3amaum Ha HaXOXJEHHE BEpOSTHOCTEN
QJIEMEHTapHBIX COOBITUI B CepUM MCIbITaHUH bepHyn,
HAa HaXOXIECHUE BEPOSATHOCTU OIPEAEIEHHOTO YHUCIA
lycIiexoB B cepuu ucnblTanuil beprymnu. U3ydars B xoze
NMPAKTHYeCKOi padoThl, B TOM UHUCIE C IOMOUIBIO
(pPOBBIX PECYpCcOB, CBOMCTBA BEPOSITHOCTH B CEPHUH
ucnbpiTaHui bepuymin

Cayuvaiinas
BeJU4UHA (6 1)

Crnyyqaiinas BEJIMYUHA u
pactipezeneHue BEPOSITHOCTEH.
MaremaTHuecKOe OXHIAHNE U TUCTICPCHS
cyJaitHON BEJIMYMHBI. [Ipumepsr
MaTEeMaTHIECKOTO OXHJIAHUS Kak
[TEOPETHYECKOT0  CPEIHETO  3HAYCHHS
BEJTMIUHEL.

[TonsaTHe 0 3aKOHE OONBIINX YHCEIL.
IM3MepeHue BEpOSITHOCTEM C IOMOLIBIO

OcBouTb  TOHATHS:
BHAUEHUE  CIIy4ailHOW  BEJIWYMHBI,
BEpOSITHOCTEM.

H3yyats U 00CYyXkIaTh TPUMEPHl JUCKPETHBIX H
HETIPEPBIBHBIX CITYYaiHBIX BETUYHH (POCT, BEC YETIOBEKA,
YICICHHOCTh HACETICHUS, APYTHE H3MECHUHNBEIE BETNIHHBL,
[paccMaTpUBaBIIeCsS B Kypce CTaTHCTHKH), MOICITHHBIX
CIIydalfHBIX ~BEJIMYWH, CBSI3aHHBIX CO CIyJalHBIMA
ombITaMu (OpocaHWe€ MOHETBI, WIPajJbHOM KOCTH, CO
cydaitHBIM BEIOOPOM U T. I1.).

Cﬂy‘laf/'IHaSI BCJINYHHA,
pacnpceaciacHue




gacToT. IIprMeHeHHWe 3akoHa OONBIINX
MHCEN

OcBauBaTh NMOHSITHS: MAaTEMAaTHIECKOE OXKUJIAHHE
ClIyJailHOM BEIMYMHBI KaK TEOPETHUUECKOE CpEIHEE
3BHauUEHUE, TUCIepcus Cay4yallHOW BEIUMYMHBI KaK aHajon
MU CIIEpCHUY YMCIIOBOTO HAabopa.

Pematp 3aga4umn Ha BBIUMCIICHHE MaTEMaTHIECKOTO
OKHIaHUS W JUCHEPCUM  JHUCKPETHOM  ciydaifHou
BETMYUHBI TI0 3aJJAHHOMY pacClpeieIeHUI0, B TOM YHCIIE
3a/ay, CBA3aHHBIX CO CTPaXOBAaHHEM U JIOTEPEIMU.

3HAKOMHUTBCA C MaTeMaTHYECKHM OXHIAHHEM U
Imucriepcuell HEKOTOPBIX pacHpeiesieHUH, B TOM 4HCIe
[pactpeelieHus Clly4aiiHON BEeIMYUHbBI

«UUCIIO YCIIEXOB» B CEpUU UCHBITaHUN beprymnu.
M3yyats 4acTOTy COOBITUS B  IOBTOPSIOIINXCS
CITyJalHBIX OIBITaX KaK CIy4alHYIO BEJTUUHHY.

3HAKOMHTBCSI C 3aKOHOM OOJBIINX YKcel (B hopme
beprynnu): mpu  OONBIIOM 4YHCIIE OIBITOB YacTOTa
cOOBITHS OJIM3KA K €T0 BEPOSITHOCTH.

PemaTte 3agaum Ha U3MEpPEHHE BEPOATHOCTEH C
MOMOIIIBIO YacTOT.

OOcy:xmaTh poNp 3aKkOoHA OONBIINX YHCET B
000CHOBaHUH JaCTOTHOTO MeToza WU3MEPEHNUS
BEpOSITHOCTEH.

OO0cy:k1aTh 3aKOH OOJIBIINX YHCEN KaK MIPOSBICHNE
CTAaTHUCTUYECKOI yCTOf/'I'-H/IBOCTI/I B U3MCHYUBLBIX ABJICHUAX,
[pOJb 3aKOHAa OOJBIINX YHCET B IMPHPOAE M B KHU3HU

[UCIIOBCKA




Ipoooncenue

O0o0meHue, [IpencraBienue JTAHHBIX. IToBTOPATHL U3YUYCHHOE U BHICTPAUBATH CUCTEMY
KOHTPOJIB (10 4) OnucaTenpHasi CTAaTUCTUKA. BeposTHOCTH 3HAHUH.
cirydaifHOro COOBITHSL. DneMeHTHI Pemats 3ajauM Ha MpeNCTaBICHUE M OINUCAHUE

komOuHaTOpUKH. CiydaiiHble BETHYUHBI
M pacrpeieineHus

JIAHHBIX.

PemaTth 3agauym Ha HaXOXICHUE BepOHTHOCTeﬁ
CO6BITHﬁ, B TOM YHCJIC B OIIbITaX C paBHOBO3MOXHbBIMU
DJIEMCHTAapHbIMHA CO6LITI/I$IMI/I, BepOSITHOCTeﬁ
06I>GHI/IHCHI/UI n  TMCpeCCUYCHU CO6BITHﬁ, BBIYUCJIATD|
BEPOATHOCTU B  OIbITax C€ CEPUAMU CHy‘IaﬁHBIX

MCITEITAHU I

[IOKYMEHT MOAMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE ABTOHOMHpE OBLI:I’EOBPABOBATE.HI:HOE 19.
YYPEXXAEHVE N'YMAHUTAPHbIU JIMLLIEU I'. TOMCKA, batanoBa EBreHus
AHaTonbeBHa, upekTop
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