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IHOACHUTEJIBHAA 3AIIMCKA

PaGouast mporpamMma o yueOHOMy mpeamery «Marematukay s /-9 Ki1accoB COCTaBJICHA
Ha ocHoBe DOIT OO0, penepanbHOro rOCyJapCTBEHHOTO 00pa30BaTEIbHOI0 CTaHAAPTa OCHOBHOTO
obmrero oOpa3oBaHus MO MaTeMaTHKe (YTBEPXKICH Mpuka3zoM MUHHCTEPCTBA 00pa30BaHUs U HAYKU
P® or 17 nexabps 2010 r. N 1897 «O06 yrBepxkaeHUU (QeaepalbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa30BaHUs C UBMEHEHUSAMHU U TOTIOJTHEHUSIMU
otr: 29 nexadbps 2014 r., 31 nexabps 2015 r., 11 nexadbps 2020 r.
Coneprkanne yueOHOTO npeamera «MaTemaTrkay u3yqaercs B oobeme 612 4., B 7 kacce —
6u. BHeaemo (204 gaca), B 8 kimacce — 6 4. B Heaenmto (204 gaca), B 9 xiacce — 64. B Henento (204
qaca).
INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OGPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJIbTaThl OCBOCHHS MpPOrpaMMbl yueOHOro Kkypca «BepodTHOCTh U
CTaTHCTHUKA» XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K IMPOLLIOMY M HACTOALIEMY POCCHMCKOM MaTE€MaTHKW,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHMSM POCCHMCKMX MAaT€MaTHKOB U  POCCHUICKOH
MaTeMaTHYeCKOU IIKOJIBI, K UCIIOJIBb30BAHUIO 3THUX ,Z[OCTI/I)KCHI/Iﬁ B APYIrux HAyKax U MPUKIATHBIX
chepax;

2) rpaxkIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpa)xAaHWHA M peaju3aluud €ero Ipas,
IPEJICTaBICHUEM O MAaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUH,
MpoIenyp TPAKIAAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO
OTHUYCCKHUX HpO6JI€M, CBA3aHHBIX C MPAKTUYCCKUM IPUMCHCHHUEM I[OCTI/DKGHI/Iﬁ HAayKH, OCO3HAHUCM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIHHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YyaCTHE B PEHICHHM MPaKTUYECKHX 3aJad MaTeMaTH4eCKOH
HANPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MaTeMaTHYecKoro oOpa3oBaHUS Ha MPOTSHKEHUU BCEH
KU3HU ISl yCTIeUTHOW Mpo¢eCCHOHAIbHOU NEATeNbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM M MOCTPOECHHEM MHIMBUAYATEHOW TPACKTOPHH 00pa30BaHUS U JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIMTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHATHIO MaTeMaTHYeCKHX
00BEKTOB, 3a/1a4, PEUICHUH, pacCyXIeHUH, YMCHHUIO BHJIETh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTAlle B JEATEeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayudHbIX IpeAcTaBiIeHUil 00
OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHUA YCIOBCKA, MPUPOABI U O6H_I€CTBa, IIOHUMAaHUEM
MaTeMaTHUYeCKONM HayKh Kak c¢epbl UelIOBEYECKOH MesSTeNbHOCTH, JTaloB €€ pa3BUTUS H
SHAYUMOCTHU JIS1 Ppa3BUTUA LUBHUIIN3AlWU, OBJIAJCHUCM A3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KyIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJAJEHHEM MPOCTEHIIMMU  HaBBIKAMH
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) puznyeckoe BocnuTaHue, (POPMUPOBAHHE KYJIbTYPHI 310POBbSi M IMOIIMOHAJIBLHOIO
Os1aromosty4ust:

TOTOBHOCTHIO MIPUMEHSTh MaTeMaTUYECKUE 3HAHUSI B MHTEPEcax CBOETO 3/10pOBbs, BEICHUS
3I0pOBOTO 00pasa KH3HU (3I0pOBOE MUTaHUE, COATAHCHUPOBAHHBIA PEKUM 3aHSATHH U OTIbIXA,
perynsipHasi ¢u3MYECKas aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedICKCUU, TPHU3HAHHUEM



CBOETO MpaBa Ha OMIMOKY M TAaKOTO Ke MpaBa IPyroro 4eloBeka,

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHEHTAIlMe Ha MPUMEHEHHWE MATeMaTHYeCKUX 3HAHUM A peleHus 3ahad B 00JacTH
COXPaHHOCTH OKpYXKaIoLIeHl cpelpl, IUIAaHUPOBaHMS IIOCTYNIKOB M OLEHKHM MX BO3MOXHBIX
HOCJEACTBUM JIi OKpYXarollel cpeapl, OCO3HAHHWEM TIJIOOAIbHOTO XapakTepa 3KOJOIMYECKHX
po0JIeM U yTeH UX PEIICHHS;

8) ananTanus K N3MEeHAIOIUMCA YCJIOBHAM COLHAIbHOI M MPUPOIHOM cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIOBHUAX HEONPENENEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHUYECKYI0 JEATEIbHOCTh, B TOM YHUCIIE YMEHUE YYUTHCA Y APYTUX
arozed, mpuoOpeTaTh B COBMECTHOM J€ATEILHOCTU HOBBIE 3HAHMsSI, HAaBBIKM M KOMIIETEHIIMH W3
OTIbITA APYTHX;

HEOOXOMMOCTBIO B (JOPMHUPOBAHUM HOBBIX 3HaHUil, B TOM uucie (OpPMyJINPOBaTh WJIEH,
MOHATHS, THUIMOTE3bl 00 OOBEKTAaX M SBICHHUAX, B TOM 4YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
Ne(QUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAlUIO
KaK BbI30B, TpeOyOIUI KOHTPMEP, KOPPEKTUPOBAaTh INPHUHUMAEMblE PEIICHUS U JAEUCTBUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3ylbTaThl  OCBOGHHUS ~ MpOrpaMMbl  Yy4eOHOro  ImpenMmera
«MaTemaTuka» XxapaKkTepU3yIOTCsl OBJIaJICHUEM YHUBEPCAIbHBIMU [TO3HABATEIBHBIMU JIEHCTBUSAMY,
YHUBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH JEHCTBUSMH ¥ YHUBEPCAIBHBIMU  PETYISTHBHBIMU
NEUCTBUSIMU.

1)  VYHuBepcaibHBIC TO3HABATEIbHBIC ACUCTBHS 00CCIICUNBAIOT (HOpMHUPOBaHHE 0A30BbIX,
KOTHUTHBHBIX IPOLECCOB OOydYaromMXCsl (OCBOCHME METOAOB IO3HAHUS OKPYKAIOLIET0 MHUPA;
NpUMEHEHHE JIOTUYECKHX, UCCIIE0BATENIbCKUX ONepalnii, yMeHui pabotaTh ¢ nHGopManuei).

bazoBble noruueckue NEHCTBUS: BBIABIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE MPHU3HAKH
MaTeMaTHYECKUX OOBEKTOB, TOHATUH, OTHOUICHHH MEXIy NOHATHUAMH, (OPMYIHPOBATH
OIpeIeNIEHUs TIOHATHH; yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKALUN, OCHOBaHMS [UIs
0000IIeHNsT U CpaBHEHHs, KPUTEPUH MPOBOAMMOIO aHalIM3a; BOCHPUHUMATH, (HOPMYIHPOBATH U
peoOpa3oBbIBaTh CY)KJIEHUS: YTBEPIUTEIbHbIE U OTpULATEIbHbIC, CIUHUYHBIC, YACTHBIC U OOLIHE;
YCIIOBHBIE; BBIABIISATH MaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPEUHs B (paKTax,
JAHHBIX, HAOIIOIEHUAX U YTBEPKACHUAX; IpeAaraTb KpUTEPUHN ISl BBISIBICHHS 3aKOHOMEPHOCTEH
U TPOTUBOPEUMH; JeiaTh BBIBOABI C HCIHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
UHAYKTHBHBIX YMO3aKJIIOYEHUH, YMO3aKJIIOYEHHH II0 aHAJOruM; pa3dupaTh [0Ka3aTeIbCTBa
MaTeMaTHYECKUX YTBEPXKJICHHUH (TIPsSMbIE U OT IPOTUBHOTO), IPOBOJIUTH CaMOCTOSITEIILHO
HECJIOKHBIE JI0KA3aTeNIbCTBA MAaTEMAaTUYECKUX (PaKTOB, BBICTPAWBaTh ApryMEHTALUIO, NPUBOIUTH
OpUMEpbl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE DPACCYXKACHUS; BBIOMpATh CIOCOO
penieHust yaeOHOM 3a/1a4ul (CpaBHUBATh  HECKOJIBKO BAapHMAHTOB PEIICHHS, BHIOMpaATh HamOoJiee
HOIXOAAIINHA ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCICHHBIX KPUTEPHEB).

bazoBble uccinenoBaTenbCKue AEHCTBHS: MCIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUIM
MHCTPYMEHT TO3HaHUs; (OPMYIMPOBATH BOMPOCHI, (DUKCHUPYIOLIME NPOTUBOpEYHE, MpoOIeMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBATh MCKOMOE M JaHHOE, (pOpMUpPOBaTH TMIOTE3y, apryMEHTHPOBAThH
CBOIO TIO3MIIMIO, MHEHHE; MPOBOAMUTH IO CAMOCTOSTENFHO COCTABICHHOMY IIJIaHYy HECIIOKHBIN
9KCHEPUMEHT, HEOOJIBIIOE MCCIEJOBAHUE IO YCTAHOBICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO0I; CaMOCTOATENHHO (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIBI IO pe3yJbTaTaM MPOBEJEHHOTO HAOIIONEHUs, UCCIEI0BAHNS, OLIEHUBATh JOCTOBEPHOCTh

MOJyYCHHBIX pE3yJIbTaTOB, BHIBOAOB M  00OOOIIEHWH; MPOTHO3UPOBATH  BO3MOXKHOE
pa3BUTHE IIpOLECCa, a TAKXKE BBIIBUTATh MPEIOI0KEHHUS O €r0 pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ wuH(OpMaiueil: BBIABIATH HEJOCTATOYHOCTh M M30BITOYHOCTH WH(pOpPMAIUH,
JAHHBIX, HEOOXOAUMBIX Ul PELICHUs 3a/a4yM; BbIOMpPaTh, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U



UHTEPIPETHPOBATh MHPOPMALIUIO PA3IMYHBIX BHUJOB U (HOpM MpEACTaBICHUS; BbIOUpaTh (hopMmy

npecTaBiIeHuss WHOOpMAIMM M HMIUTIOCTPUPOBATH pPElIaeMble 3aa4d CXEMaMH, IHarpaMMaMH,

uHOU rpadukoil W WX KOMOWHAIMAMH; OLEHMBATh HAAEKHOCTh HWH(GOPMAMU IO KPUTEPHUSM,
MPEUIOKEHHBIM YUUTENEM HITH cHOPMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

2)  YHuBepcalbHbIe KOMMYHUKATHUBHBIC JICHCTBUS 00ECIeYMBaIOT C(HOPMHPOBAHHOCTH
COILIMATBHBIX HABBIKOB O0YYaIOIIHXCSI.

OOweHue: BOCIPUHUMATh M (HOPMYITUPOBATh CYXAECHUS B COOTBETCTBHH C YCIOBUSMHU H
ENISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOYKY 3PCHHUS B YCTHBIX M MMUChMEHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS TI0 XOAY PEeIIeHUs 331a4l, KOMMEHTUPOBATh IOJIyYE€HHBIN Pe3yNbTaT; B
X0/Ie OOCYXKIEHHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI, peraeMoin
3aJaud, BBICKAa3bIBaTh WJEU, HAIlCJICHHBIC HA TOUCK PELICHMS; CONOCTAaBIIATH CBOM CYXICHHS C
CYXJICHUSIMH JIDYTHX YYacTHUKOB JHAaiora, oOHapyKWBaTh pa3iHude M CXOJCTBO IMO3MWIHN; B
KOppeKTHOH (opme popMynupoBaTh pasHOTIAcHs, CBOM BO3PAKEHHS, MPEIACTABIATh PE3yIbTaThl
peleHus 3aa4n, SKCIIEPHUMEHTa, WCCIICAOBAaHUS, MPOEKTa; CaMOCTOATENIBHO BBIOMpaTh (hopmar
BBICTYIIJICHUS C YYETOM 3a]a4 PE3eHTAIlMU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyqHHYECTBO: TMOHMMAaTh M  HCIOJB30BaTh  IMPEHMYIIECTBA  KOMAaHIHOH |
UHIUBUIYAIbHOM pabOThl MpH pElIeHHH Y4YeOHBIX MaTeMaTHUeCKUX 3ajad; NPUHUMATh Ielb
COBMECTHOH NIESITEILHOCTH, TUIAHMPOBATh OPTaHU3AIIMI0 COBMECTHON pabOTHI, pacipeessiTh BUIbI
paboT, JOroBapuBaTLCS, 0OCYKIATh MPOIIECC M PE3yabTaT PadOThl; 0000IIATh MHEHUS HECKOIBKHUX
JIOJIeH; y4acTBOBaTh B TPYMNHOBBIX (hopmax paboThl (0OCYKIeHWs, OOMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI U Jp.); BBIIOJHATH CBOIO YacTh pabOTHl U KOOPIMHHPOBATH CBOM JEHCTBUS C APYIHMMHU
YJIeHAMH KOMAaHJIbI, OIICHWBaTh KAdeCTBO CBOETO BKJIaJa B OOIIMH TPOIYKT IO KPUTEPHUSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHuBepcanbHbIE  pPETyJIATHBHBIE  JEHCTBHS ~ oOecneumBaioT  (opmMupoBaHUE
CMBICJIOBBIX YCTaHOBOK U )KM3HEHHBIX HaBBIKOB JTMYHOCTH.

CamoopraHm3anus: CaMOCTOSITEIIbHO COCTABIIATH TUTaH, allTOPUTM PEIICHUS 3a1a4d (HITH €To
4acTh), BBIOMpATh CIOCOO pemeHuss ¢ Y4ETOM MMEIOIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUpPOBATh U KOPPEKTHUPOBATh BapHaHThl PEIICHUHA C YYETOM HOBOU
uHpOpMaLIKH.

CaMOKOHTpOJIb: BIaJIETh CITIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIECCca U pe3ysibTaTa
pelIeHusl MaTeMaTHYeCKOW 3a/adyM; NMPEABUIACTh TPYIAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpH
pelIleHNH 3aJa4i, BHOCUTh KOPPEKTHBBI B JESATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
HalIeHHBIX  OIMOOK, BBIABICHHBIX TPYAHOCTEH; OLIEHUBAaTh COOTBETCTBUE pe3yJibTaTa
JEeSITeTbHOCTH TIOCTABICHHONW WENW W YCIOBHSM, OOBSCHATh NPUYHMHBI JOCTHIKCHUS WM HE
JOCTHKEHUS 1IEJH, HaXOJIUTh OIIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIbTATbBI

PasButue  norMYeckMX — TPEACTABICHUH W HABBIKOB  JIOTMYECKOT'O  MBIIUICHUS
OCYIIECTBIISICTCSI HA MPOTSHKEHWH BCEX JIET OOYYeHHST B OCHOBHOH WIKOJIE B paMKaxX BCeX
Ha3BaHHBIX KypcoB. llpeamomaraercsi, 4TO BBITYCKHUK OCHOBHOHM IIKOJBI CMOXXET CTPOMTH
BBICKA3bIBaHUS M OTPUIIAHHS BBICKA3bIBAHWH, PACIIO3HABATh NCTUHHBIC M JIOXKHBIC BBICKA3BIBAHHS,
NPUBOAUTE MPUMEPHI U KOHTPIPUMEPHI, OBJaJeeT MOHATHAMM: OIpeJesieHHe, aKCUOMa, Teopema,
JI0Ka3aTeIbCTBO — W HAYYUTCS MCIIOJIb30BATh UX MPH BHIMIOJIHEHUH YUYE€OHBIX U BHEYUCOHBIX 3a/1ad.

PAIIMOHAJIBHBIE YN CJIA

BhITyCKHUK Hay4nTCS:

1)  noHUMAaTh OCOOCHHOCTH JCCSITUYHON CHCTEMBI CUHCIICHHUS,

2)  BIageTh NOHATHUSMH, CBSI3aHHBIMH C JICTMMOCTBIO HATYPATbHBIX YHCEIT;

3)  BbIpaXaTh YHCJIa B SKBUBAICHTHBIX (hopMax, BeIOMpas HauOojee MOAXOMAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOU CUTYAIIHH;

4)  cpaBHUBATh U YIOPSAJOYHBATH PAIMOHAIBHBIC YHCIA;

5)  BBINOJHATH BBIYUCICHUS C pAUOHAIBHBIMH YHCIAMH, COYETas YCTHbIE W
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MMCbMEHHBIEC TPUEMBI BBIUYMCICHUN, TPUMEHSTH KaJIbKYJISATOD;

6) HCIIOJIB30BATh MOHATHUSA u YMEHUs, CBSI3aHHBIE C MPONOPLHUOHATIBHOCTBIO
BEJIMYMH, MPOILEHTAMHU B XOJI€ PELICHUS MaTeMAaTUUECKUX 3a/1a4 U 3a7a4 U3 CMEXKHBIX MPEIMETOB,
BBIIIOJIHSTH HECJIOKHBIE MPAKTHYECKUE PACUETHI. BBIMYCKHUK MTOIYYUT BO3MOKHOCTD:

7) MO3HAKOMUTBHCSA C TMO3UIMOHHBIMU CHUCTEMAaMHU CUHUCIEHUS C OCHOBAaHUSIMH,
omtnuebMHU OT 10;

8)  yryOuTh M pa3BUTh TPEACTABICHUS O HATypaJlbHBIX 4YHCIAaX M CBOMCTBaX
JIEITMMOCTH;

9) HAyYUTHCS UCTIOIB30BaTh MPHUEMBI, PAlMOHAM3UPYIONINE BBIUYUCICHUS, PUOOpeCcTH
MPUBBIYKY KOHTPOJIUPOBAThH BBIUMCIICHHUSI, BBIOMpAs MOIXOISAIINNA ISl CUTYalllud CI0CO00.

JIEMCTBUTEJILHBIE UK CJIA

BBIITyCKHUK Hay4uTCA:

1) WCII0Ib30BaTh HaYaIbHbIC MPEJCTABICHUSI O MHOKECTBE JIEUCTBUTEIIbHBIX YHUCEIT;

2) BJIAJIETh MMOHATHEM KBAJIPATHOTO KOPHS, IPUMEHATH €r0 B BBIYHUCICHUAX. BBITyCKHUK
MOJIYYUT BO3MOKHOCTD:

3)  pa3BUTh MNPEACTABICHHWE O YHUCIC M YHUCIOBBIX CHCTEMaxX OT HATypalbHBIX [0
JIEUCTBUTEIIbHBIX YUCEI; O POJIU BBIYUCICHHUMN B YEIOBEYECKON MPAKTUKE;

4)  pa3BUTH U YIIIYOUTh 3HAHUS O JCCATUYHOMN 3aMUCH JCHCTBUTEILHBIX YHACEI

(mepuonmuyeckue wu Henepuoawueckue aApodu). M3MEPEHUSA, TIPUBJIMXXEHNMA,
OLEHKHA

BrinyckHUK Hay4uTCs:

1) HCIIO0JIb30BaTh B XOJIe pELICHUS 3a1a4 3JEeMEHTapHbIE

MIPEJICTABJICHMSI, CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHHUSIMU BEITUYHH.

BBIITyCKHHUK OJIYYUT BO3MOKHOCTb:

2) MOHATh, YTO YHUCJIOBBIE JaHHBIC, KOTOPbIE HCIOJNB3YIOTCA JUIsl XapaKTEPUCTUKHU
00BEKTOB OKPY)KAIOILIEr0 MHUpA, SBISAIOTCA MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO MO 3alKCH
npuOMKEHHBIX 3HAYEHUH, COIepiKalmmxcs B WH(OOPMAIMOHHBIX MCTOYHUKAX, MOXKHO CYIUTH O
MOTPEIIHOCTH MPUOIMKEHNUS;

3) MOHSATH, YTO TMOTPEIIHOCTh PE3YJIbTaTa BBIYMCICHUN NOJDKHA OBITh COM3MEpUMA C
MOTPEUIHOCTBIO UCXOIHBIX JTAHHBIX.

AJI'TEBPAMYECKUE BbIPAXKEHU A

BBIITyCKHUK Hay4nuTCA:

1) BIIQJICTh TOHSATUSIMHU «TOXIECTBO», «TOXKISCTBEHHOE TMpPeoOpa3oBaHUE», peIlaTh
3a/1auu, coJiep)Kamre OyKBeHHbIC JaHHBIC; paboTaTh ¢ PopMyIamu;

2) BBHITIONHATh MPEOOPA30BaHMS BBIPAKEHUH, COAEPKAINIUX CTEMNEHH C IEIbIMU
MOKa3aTeJIsIMU U KBAJIpaTHbIE KOPHHU;

3) BBITIONHSAThH TOXKIECTBEHHBIC TPe0Opa30BaHus paIllOHATBHBIX BBHIPAKECHUI HA OCHOBE
MpaBJI AEHCTBUI HaJl MHOTOWIEHAMH U alreOpandyeckKuMU Jpo0simMu;

4) BBIMIOJIHATh PA3JIOKEHUE MHOTOYJIEHOB HAa MHOXUTENIU. BBIMYCKHUK MOJXYYUT
BO3MOKHOCTB:

5) HAay4YUThCS  BBINOJHATH  MHOTOLIATOBbBIE npeoOpa3oBaHUs

palOHaIbHBIX BRIPAXKECHUN, IPUMEHSIS IIHUPOKUI HA0Op crIocOOO0B U MPUEMOB;

6) MPUMEHSITh TOXKJICCTBEHHBIC MPEOOPa30BaHMs AJs PEIICHUS 3aqad W3 PazsIuIHBIX
pasznenoB Kypca (HarpuMmep, I HaX0KICHUsI HAanOOIbIIIeT0/HAaMMEHBIIIETO 3HAYCHUS BBIPAYKECHUS ).

YPABHEHUA

BBIITyCKHUK Hay4dnuTCA:

1) pelaTb OCHOBHBIE BU/Ibl PAllUOHAIbHBIX YPAaBHEHUH C OAHOU NEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHHMU C JIBYMs [TIEPEMEHHBIMU;

2) MMOHMMATh YpaBHEHUE KaK BAXKHEHIIYI0 MAaTEeMaTHYECKYI0 MOJEINb ISl ONMHCAHUS U
U3YYEHHS Pa3HOOOpa3HBIX pealbHbIX CHUTYyallMii, pemiarb TEKCTOBbIE 3aJaud ajlreOpandyeckum



METOI0M;

3)  npumeHsTh  rpaduUecKHe MPeACTaBICHUS IS VCCIICJOBAHMUS YPaBHEHHUH,
UCCJICNOBAHNUS M PELICHHUS CUCTEM YPAaBHEHHMM C JABYMs IEPEMEHHBIMU. BBIIYCKHUK ITOIYYUT
BO3MO>KHOCTB!

4) OBJIAJICTh CIELUAIbHBIMU IIPUEMAMU PELICHUS YPAaBHEHHUM M CUCTEM YPaBHEHU;
YBEPEHHO NPUMEHATH alnaparT ypaBHEHUH Ul PeLIeHHs Pa3HOOOpPa3HbIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB Ha MPAKTUKE;

5)  npumeHsTe TpadUuecKue MPEACTAaBICHHS Ul WCCICIOBAaHHS ypaBHEHUI, CHCTEM
yYpaBHEHHIA, CoAepKalX OyKBEHHBIE KO (DUITUECHTHI.

HEPABEHCTBA
BrinnyckHuK Hay4uTcs:
1)  nmoHuMaThH u IIPUMEHATh  TEPMHUHOJIOTHIO u CHUMBOJIUKY,

CBSI3aHHBIC  C OTHOLICHHEM HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

2) pelarh JIMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M HMX CHUCTEMBI; peIlaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOIl Ha rparUecKue MpeICTaBICHUS;

3)  mpuMeEHSTH annapaT HEPABSHCTB YIS PEIICHHS 3a/1a4 U3 Pa3IHUHBIX Pa3eiioB Kypca.

BBIMYCKHUK TOTYYUT BO3MOXKXHOCTh HAYUUTHCS:

4)  pa3HOOOpa3HbIM mMpHEMaM J0Ka3aTelbCTBA HEPABCHCTB, YBEPCHHO MPUMEHSTH
anmapar HEpPaBEHCTB JJISl PELICHUs] Pa3HOOOPA3HBIX MAaTEeMaTHYECKUX 3a/ad U 3a]a4 U3 CMEXKHBIX
MPEIMETOB, TPAKTUKU;

5)  mnpumeHsTh TpaduUeckue MpeACTaBICHHUS IS MCCIICJAOBAHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJICPKAIINX OYKBEHHBIC KOI(DPHUITUEHTHI.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKIINN

BbInmycKHUK Hay4YHUTCS:

1)  NOHUMATH M UCIIONB30BATh (PYHKIIMOHAIBHBIC IOHATHUS U S3BIK (TEPMUHBI,

CUMBOJIMYECKHE 0003HAUYCHHS ),

2)  crpouTh TpadUKM SIIEMEHTapHBIX (YHKIMH; WUCCIEIOBAaTh CBOMCTBA YHCIIOBBIX
(GYHKIMA Ha OCHOBE U3YUYCHUS TTOBEACHUS UX TPadUKOB;

3) mnoHMMaTh (QYHKIMIO KaK BXKHEHIIYI0 MaTEeMaTHYECKYI0 MOJENb IS OIHCaHHUs
MIPOLIECCOB U SIBIIEHUN OKPYKAIOIIEr0 MUpPA, MPUMEHATh (GYHKIIMOHATIBHBIN S3bIK JUISI OMUCAHUS U
UCCIICIOBAaHUS  3aBUCUMOCTEH MeXAy (HU3MYECKUMH BEJIMYMHAMH. BBIMYCKHUK MOTYYHT
BO3MO>XHOCTh HAYYHUTHCSI:

4)  TPOBOIUTH MCCIICIOBAHHMS, CBSI3aHHBIC C U3YYCHUEM CBOWCTB (YHKIUI, B TOM YHCIIC
C WCIOJIb30BaHWEM KOMITbIOTEpa; Ha OCHOBE TpauKOB HW3y4YeHHBIX (DYHKIHMI CTpOUTH OoJjiee
CJIOJKHBIE TpaUKH (KYyCOYHO-3a/IaHHbBIE, C

«BBIKOJIOTHIMI» TOYKAMH U T. I1.);

5)  wucnonp30BaTh PYHKIIMOHAIBHBIC MPEICTABICHHUS W CBOMCTBA (DYHKIWH /ISl peIICHHS
MaTeMaTHYeCKUX 3ajad U3 pa3IMuHbIX Pa3/eoB Kypca.

UHMCJIOBBIE ITOCJIEAOBATEJIBHOCTU

BbIycKHUK HAy4YHUTCS:

1)  noHumarh " HCIOJIb30BATh SI3BIK  MOCIIEI0BATEILHOCTEH (TepMHUHBI,
CUMBOJIMYECKHE 0003HAUYCHHS ),

2)  TpuUMEHATh (OPMYJbI, CBA3aHHBIE C apUPMETHUYECKOH H T'€OMETPUYECKOU
IIPOTPECCUSIMU, U ammapar, cGOpMUPOBAHHBIN MPU U3YUEHUHU IPYTUX Pa3/IeioB Kypca, K PEIICHUI0
3aJa4, B TOM 4YHCIE C KOHTEKCTOM W3 pEaIbHOW >XM3HHU. BBIMYCKHUK IOJYYUT BO3MOXKHOCTD
HAYYUTHCS:

3)  pemarb KOMOMHUPOBAHHBIC 33a7a4d C MPUMEHEHUEM (OPMYJ N-TO WiEHAa U CYMMBI
MEPBBIX N WICHOB apu(PMETHUECKON U T€OMETPUIECKON MPOrpeccHii, MpUMEHss IpU 3TOM armnapar
YPaBHEHUH U HEPABEHCTB;

4) MMOHUMATh apU(PMETUUYECKYI0 W TEOMETPUYECKYI0 TIPOTPecCHH Kak (QYHKIIMH



HATYpaJIbHOTO apryMeHTa; CBS3bIBaTh apU(PMETUUYECKYI0 TPOTPECCUI0 C JUHEHHBIM POCTOM,
TCOMETPHYECKYIO — C 3KCIIOHCHIIUATBHBIM POCTOM.

OIIMCATEJIBHAS CTATUCTUKA

BBINYCKHUK HAyduTCsl MCIIOJIB30BAaTh MPOCTCHINUE CIOCOOBI MPEICTABICHUS W aHAIM3a
CTaTUCTHYECKHUX JAHHBIX.

BBINYCKHUK TIOJYYUT BO3MOXKHOCTH MPHOOPECTH IEPBOHAYAIBHBINA OIBIT OPraHU3alun
cOopa HaHHBIX TpPH TPOBEACHHH OMpPOca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBISTh WX aHAIU3,
MPEJICTABIISITh PE3YJIBTATHI OIIPOCa B BUIC TAOJHUIIBI, TUATPaMMBbI.

CJIYYAMHBIE COBBITUS U BEPOSITHOCTbD

BBINYCKHUK HAy4YHTCS HAXOIWTh OTHOCUTCIBHYIO YacTOTy W BEPOSATHOCTH CIIYYaHHOTO
COOBITHSL.

BBIYCKHUK ~ TTOJIYYUT BO3MOXKHOCTH TMPUOOPECTH  OMBIT TPOBEACHHUS  CIIyYalHBIX
OKCIIEPUMEHTOB, B TOM YHCJIE C MOMOIIbI0 KOMITBIOTEPHOTO MOACITUPOBAHUS, HHTEPIPETAIIUN UX
pe3yJIbTaTOB.

KOMBUHATOPUKA

BBINYCKHUK HAy4YUTCS pelraTh KOMOMHATOPHBIC 3a7aud Ha HAXOXKJICHUE YhCiIa 0OBEKTOB
MJIM KOMOMHAIIHUH.

BBIITYCKHUK TOJIY4YUT BO3MOYKHOCTb Hay4HUTbCSI ~ HEKOTOPBIM  CHELUAIbHBIM
npuémam pereHusi KOMOMHATOPHBIX 33/1au.

[IpenmeTHBIE pE3yIbTATBl  OCBOCHMS paboueii MporpamMmel 1O T€OMETPUH
IpeCTaBJICHbI 110 roaM 00y4eHusl.

Pa3Butne  JOrMyecKHxX MpeACTABICHUI u HAaBBIKOB JIOTUYECKOTO

MBIIIJICHHUS] OCYIIECTBIISIETCS Ha MPOTSHKEHUU BCEX JIET OOY4YEHHUS B OCHOBHOH IIKOJIE B paMKax
BCEX HA3BaHHBIX KypcoB. IIpenmomaraercs, 4TO BBITYCKHUK OCHOBHOW HIKOJIBI CMOXET CTPOMTH
BBICKA3bIBAaHUSI U OTPULAHUS BBICKA3bIBAHUM, PACIIO3HABATh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS,
IPUBOJUTH NMPUMEPBI U KOHTPIPUMEPBI, OBJIAJCET MOHATHAMM: ONPEACICHUE, aKCUOMa, TEOPEMA,
JI0Ka3aTeIbCTBO — W HAYYUTCS MCIIOJI30BaTh UX MPH BHIMOJIHEHUH YU€OHbBIX U BHEYUEOHBIX 3aj1au.

HATJIAJHAS TEOMETPUA

BrinyckHuK Hay4urcs:

1)  pacno3HaBaTh Ha YepTEKaxX, PUCYHKAX, MOACIAX M B OKPYKAIOIIEM MUpPE IUIOCKHAE U
IPOCTPaHCTBEHHBIEC T€OMETPUYECKHE (DUTYPBI,

2)  pacno3HaBaTh pa3BEPTKH  KyOa, MPSAMOYrOJIBHOTO napauiesienurea,
IIPaBUJILHOM MUPAMUBL, HWIMHIPA U KOHYCA,
3) OmpeNesaTh  T0 JUHEWHBIM  pa3Mepam pa3BEPTKHU burypsr

JMHEWHBIE pa3Mepsl caMoil pUrypsl 1 HA00OPOT;

4)  BBIYHCIATH O0BEM MPSIMOYTOJLHOTO Tapajuleienunea. BbIMTyCKHUK MOJIYYUT
BO3MOXHOCTb:

5) BBIYUCISITE  OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX ¢uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHBIX MApaJJICIICIUIIE OB,

6) yrIyOuTh W Ppa3BUTh MPEJCTABICHHS O MPOCTPAHCTBEHHBIX T'€OMETPUUYCCKUX
durypax;

7)  TPUMEHSATH MOHATUE Pa3BEPTKHU IS BBIMOJIHCHHUS MPAKTUIECKUX PACUETOB.

IT'EOMETPUYECKHUE ®UT'YPhI

BbInmycKHUK Hay4YHUTCS:

1)  moJB30BaTHCS A3BIKOM FEOMETPHU ISl OMMCAHHS MPEJAMETOB OKPYKAIOIIEro MUpa U
UX B3aUMHOTO PaCMOJI0KECHHUS;

2)  pacno3HaBaTh U H300pakaTh Ha YEPTEXKaX U PUCYHKAX TEOMETPHUCCKHE (PUTYPHI H UX
KOH(purypamnuu;

3)  HaxoAuTh 3HAYCHUS JUIMH JIMHEHHBIX JIEMEHTOB (DUTYp M UX OTHOLICHUS, TPAyCHYIO
Mepy yriaoB oT 0 go 180°, mpumeHnsisi onpeaeeHusi, CBOMCTBA U MPU3HAKUA (QUTYP B UX JIEMEHTOB,



oTHOWEHHs (HUryp (paBeHCTBO, MOA0OHME, CHMMETPHUH, TIOBOPOT, MAapaJUIEIbHbIN EpeHoC);

4)  omepupoBaTh C HAYaIbHBIMH IOHATUSIMH TPUTOHOMETPHH U BBINOJHATH
3IIEMEHTApHbIE ONepanuy Hajl QyHKIUSIMU YITIOB;

5)  pemwarp 3amauM Ha J0OKa3aTEIbCTBO, OMUPAsCh HAa W3y4YCHHbIC CBOWCTBAa (QUTYp H
OTHOILCHUIA MEXy HUIMH U TIPUMEHSISI N3Y4YE€HHBIE METO/IbI JOKA3aTEIbCTB;

6) pemars HECJIOKHBbIE  3a/la4yM Ha MOCTPOCHHUE, TNPUMEHSA OCHOBHBIE
QITOPUTMBI TOCTPOSHUS C TIOMOIIBIO ITUPKYJIS M TUHEHKH;

7)  pemarp mnpocTeilme IUIAHUMETPUYECKHE 3aJadydl B IPOCTPAHCTBE. BBIMTyCKHUK
HOJYYUT BO3MOXKHOCTb:

8)  oBiameTh METOAAMHM PEIICHUS 3a/1a4 Ha BHIYMCIICHUS U JI0OKAa3aTeJIbCTBA: METOIOM OT
IPOTHBHOTO, METOJIOM TIOJJ00MSI, METOIOM Tiepebopa BApHAHTOB U METOJOM I'€OMETPUUYECKUX MECT
TOYEK;

9)  mpuoOpecTH OMBIT MPUMEHEHUS aNredpPandeckoro U TPUrOHOMETPUYECKOTO amapara
U UJiell IBMKEHUS TPU peIIEHUN FeOMETPUYECKUX 3a/1ay;

10) oBnanmeTb TPAJMIMOHHOM CXEMOH peIleHHs 3agad Ha IOCTPOCHHUE C IOMOIIBIO
LUPKYJIA U IMHEHKH: aHaJIN3, IOCTPOEHUE, 1I0KA3aTEeIbCTBO M UCCIIEOBAHUE;

11) Hay4uThCA pelIaTh 33/1a4M Ha MOCTPOCHUE METOJOM F€OMETPUYECKOTO MECTa TOUCK U
METOIOM IT0JI00HS;

12) npuoOpecTH OMBIT MCCICAOBAaHMS CBOWCTB IUIAHUMETPUYECKUX (UTYP C MOMOIIBIO
KOMIIbIOTEPHBIX [TPOrpamM;

13) npuoOpecTH ONBIT BBINOJHEHHS TPOEKTOB 1O TeMam: «['eomerpuyeckue
npeoOpa3oBaHusi Ha Iulockoctw», «lloctpoenue orpe3skoB 1o Qopmyne». HM3mepenue
reOMETPUYECKUX BEJTMUNH

BeinmyckHUK Hay4uTCs:

1) ucnonp30BaTh CBOMCTBA M3MEpPEHUs IJIMH, IO U YIJIOB MPH PELICHUM 3a/1ad Ha
HaXOXXJCHHUE JJIUHBI OTPE3Ka, JUIMHBl OKPYKHOCTH, JUIMHBI TYI'M OKPYXHOCTH, I'paJyCHON Mephbl
yria;

2)  BBIYUCIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYp W HX YIIIBI, UCIONB3YS (HOpMyIIBI
JUIMHBI OKPY>KHOCTH | JUIMHBI AYTU OKPY>KHOCTH, (popMyIIbl TuIoImaaen ¢puryp;

3)  BBUMCHATH  IUIOLIAAH TPEYTOJbHUKOB, IPSIMOYTOJIbHUKOB,
napasieorpaMMOB, TPAIIELUi, KPYTOB U CEKTOPOB;

4)  BBIYHCIIATH JJIMHY OKPY)KHOCTH, JJIMHY IyT'H OKPYKHOCTH;

5)  pemarp 33ja4M Ha JOKA3aTEIbCTBO C MCIOJIB30BaHUEM (DOPMYIT JITHHBI OKPYKHOCTH
Y JUTMHBI yTH OKPYKHOCTH, GOpMYI Iutomiaaei Guryp;

6) pemare NpakTUYECKUE 3a/1a4d, CBS3aHHBIE C HAXOXICHHEM T'€OMETPUYECKUX
BEJIMYMH (MCIIONIB3YS IPU HEOOXOJUMOCTH CIIPABOUYHUKHU M TEXHUYECKHUE CPECTBA).

BbIMyCKHUK TOTYYUT BO3MOKHOCTH!

1)  BBUHCHATH IUIOM@ATH (QUTYP, COCTABICHHBIX U3 JBYX WIN 0oliee MPsIMOYTOJIbHUKOB,
napajieiorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa,

2)  BBIYUCIATH IUIOMIAJN MHOTOYTOJBHUKOB, MCIIOJIB3YSI OTHOIICHHS PaBHOBEIHKOCTH H
PaBHOCOCTABJICHHOCTH;

3) MPUOOPECTH OMBIT MPUMEHEHUS AreOPandecKoro ¥ TPUTOHOMETPHYECKOTO arapara
U UJIeil IBMYKEHUS TPU PEIICHUH 3a/1a4 Ha BBIYMCIICHUE TUIONIA1eii MHOTOYT OJIbHUKOB.

Koopaunatsl

BrinyckHUK Hay4uTCs:

1)  BBIUMCIATH JUIMHY OTpPE3Ka [0 KOOPAWHATAM €ro KOHIIOB; BBIYHCIISTH KOOPAUHATHI
CepeIMHbI OTPE3KA;

2)  WCHONB30BAaTh KOOPAMHATHBIA METOA JJIsl HW3y4EHHsS CBOWCTB NPSAMBIX H
OKpY’KHOCTEH.

BBIyCKHUK MOTY4YUT BO3MOXKHOCTD:



3) OBJIAJIETh KOOPJMHATHBIM METOJOM pEIIeHUs 3a7Ja4 Ha BBIYUCICHUE U
JI0Ka3aTelIbCTBO;

4) MPUOOPECTH OMBIT UCIOIBL30BAHUS KOMIBIOTEPHBIX MPOTPAMM IS aHAIM3a YaCTHBIX
CJIy4aeB B3aMMHOI'O PACIOJIOKEHUS OKPYKHOCTEN U NIPSIMBIX;

5) MPUOOPECTH  OMBIT BHITIOJHEHUS TPOEKTOB Ha temy «lIpumenenue
KOOPJIMHATHOI'O METOJAa MPH PELICHUH 3a/]1a4 Ha BBIYMCIIEHUE U 10KA3aTeIbCTBOY». BEeKTOpHI

BrinyckHUK Hay4uTcs:

6) ONEpHUPOBATh C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 33JJaHHBIX
F€OMETPUUYECKH, HAXOAUTH BEKTOP, PAaBHBIN MPOU3BEACHUIO 33JaHHOTO BEKTOPA Ha YUCJIO;

7) HaxoJWUTh ISl BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOpa, KOOPJIMWHATHI
CyMMBI W Pa3HOCTH JIByX WU 0oJiee BEKTOPOB, KOOPIWHATHI MPOU3BEACHHUS BEKTOpa Ha YHCIIO,
OPUMEHSISI TpU HEOOXOIUMOCTH COYETaTeNbHbINA, MEPEMECTUTENbHBI M paclpeneanuTeNbHbIH
3aKOHBI;

8) BBIYUCIIATh CKAJIPHOE MPOU3BEIEHNE BEKTOPOB, HAXOJUTh YTOJ MEXAY BEKTOpamH,
YCTaHaBIUBATh MEPIEHIUKYISIPHOCTD MPAMBbIX.

BBIITyCKHHUK NOJIYYUT BO3MOKHOCTbD:

9) OBJIAJIETh BEKTOPHBIM METOJAOM JUJIs pEIIeHUs 3aJady Ha BBIYUCICHHE W
JI0Ka3aTelIbCTBO;

10) mnpuoOpecTH OMBIT BBHIMOJHEHUS MPOEKTOB Ha TeMmy «I[IpuMeHeHHe BEKTOPHOTO
METO/1a MPY PEIICHUH 337a4 Ha BBIYMCIICHUE U I0KA3aTEIbCTBOY.

BEPOSTHOCTBb U CTATUCTHUKA

OO0yyaronuiics MOIY4YUT CIEIYIOIINE TPEIMETHbIE PE3YJIbTAThI:

1) Yutare mHbOpMAIMIO, MPEACTABICHHYIO B TaOMUIaX, Ha AWArpaMMax, MPEACTaBISATh
JaHHBIE B BHUJE TaOJHWIl, CTPOUTH IUArpamMMbl (CTOJIOMKOBBIC (CTOJOYATHIC) M KPYrOBBHIE) IO
MacCHBaM 3HAYCHUM.

2) OnwuchiBaTh U HMHTEPHPETUPOBATH pealbHbIC YHCIOBBIE JIaHHBIE, MPEICTABICHHBIE B
TabIMIax, Ha IUarpamMmax, rpadukax.

3) Wcnonwp3oBaTh AJii ONHMCAHUS JAHHBIX CTATUCTHUYECKHE XapaKTEPUCTHKHU: CpelHee
apudmernueckoe, MearaHa, HanOOJbIEe U HANMEHbIIIEE 3HAYCHHSI, pa3Max.

4) VmeTs mpencTaBieHHE O CIyYalHOM M3MEHYMBOCTH Ha TpPUMEpax IIeH, (PU3MUECKHX
BEJIMYMH, aHTPOMIOMETPUUECKHUX JTAHHBIX, UMETh MPEACTaBICHUE O CTATUCTUYECKONW YCTOMUYHUBOCTH.

OO0yyaronuiicst MOIY4UT CIEYIOIIHNE TPEIMETHbIE PE3YJIbTAThI:

1) M3Bnekars u mpeoOpa3oBbIBaTh HH(GOPMAIMIO, MPEICTABICHHYIO B BHIEC TaOIHII,
nuarpamm, rpaukoB, MPeACTaBIATh JaHHbIE B B TaOIUL, TUarpamm, rpaguKos.

2) OnuchiBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX TOKazaTesiel: CpeAHUX 3HAYCHUH U
Mep paccenBaHus (pa3Max, TUCIIEPCUS U CTAaHJAPTHOE OTKJIOHECHHE).

3) HaxonmuTh YacTOTHI YHCIIOBBIX 3HAYEHUW M YAaCTOTHI COOBITUH, B TOM YHCJE IIO
pe3yabTaTaM U3MEPEeHU U HaOJIIOICHUH.

4) HaxomuTh BEpOATHOCTH CIyYalHBIX COOBITHII B OIBITaX, 3Has BEPOATHOCTH
JJIEeMEHTapHBIX COOBITHI, B TOM 4YHCI€ B OIBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

5) Ucnonw3oBarhk rpaduyecKue MOJIEIH: JEPEBO CIy4aHOTO SKCIEPUMEHTA, JTUarpaMMbI
DOlinepa, 4nciaoBas npsmasi.

6) OnepupoBaThb NOHATHUSMU: MHOXKECTBO, IMOJMHOKECTBO, BBIINOJHSATH OINEpAllUd HaJ
MHOKECTBaMU: OOBEAMHECHHE, IEpeceueHue, OTOTHEHHUE, IMEePEUUCISITh JJIEMEHThl MHOXKECTB,
IIPUMEHATH CBOWCTBA MHOYKECTB.

7) Ucnonb3oBarh rpaduyueckoe MPEICTaBICHHE MHOXECTB M CBS3CH MEXKIy HUMH IS
OTHMCAHUS MPOLIECCOB U SIBJICHUI, B TOM YKCJIE NPU PELICHUH 3aa4 U3 IPYruX yueOHBIX IPEIMETOB
U KYPCOB.

OO0yyaronuiics MOIY4YUT CIEIYIOIIHNE TPEIMETHbIE PE3YJIbTaThI:



1) WUsBnekarp W mnpeoOpa3oBbIBaTh MH(MOPMAIMIO, MPEICTABICHHYIO B Pa3IHMYHBIX
UCTOYHUKAX B BHUAE TaOJHIl, AUarpaMM, rpaduKoB, MPEICTaBIATh HaHHbIE B BUAE TaOJHII,
rarpamm, rpaukos.

2) Pemarp 3amaun OpraHu30BaHHBIM MEepeOOPOM BapUAHTOB, @ TaKXKE C HCIOJIb30BaHUEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

3) Ucnonb3oBaTh onucareabHble XapaKTEPUCTUKU JJII MACCUBOB YHCJIOBBIX JAHHBIX, B TOM
YHCJIE CPEJHUE 3HAUEHUS U MEPHI paCCEUBAHUS.

4) Haxomauth 4YacTOTHl 3HAYECHUH H YACTOTHI COOBITHS, B TOM YHCJIE TOJB3YSICh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HaOII0ACHUH.

5) HaxomuTe BEpOSITHOCTH CIIyYallHBIX COOBITHH B W3y4YEHHBIX OIMBITaX, B TOM YHUCJIE B
OTBITaX C PaBHOBO3MOXXHBIMHU 3JI€MEHTApHBIMU COOBITHUSMH, B CEpPHUSIX HCIBITAHUI 1O TEPBOTO
ycriexa, B CepusiX UCIbITaHu bepHyiun.

6) mets npeacTaBieHue O CIIy4aliHON BEJIMYUHE U O PacIpele]ICeHUH BEPOSITHOCTEM.

7) ImeThb mipencTaBieHHe O 3aKOHE OOJIbIIMX YMCEN KakK O MPOSBICHUU 3aKOHOMEPHOCTH B
CilydyaifHOW M3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.

COJAEP/KAHUE OBYYEHUA

MOAVYJb «AJITEBPA»

7 KIIACC

Yucsa v BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIC M IECATUYHBIE, TIEPEXO01 OT OAHOU (OPMBI 3aMHUCH IPoOei K APYTOH.
[lonsTHE paLMOHANIBHOIO YMCIA, 3alMCh, CPABHEHHE, YNOPSAOYMBAHUE DPALMOHAIBHBIX YHCEIN.
Apudmerndeckue ASUCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU. PereHue 3a1a4d u3 peaibHOW MPaKTHKU
HA YacTH, Ha JPOOH.

CremneHb ¢ HaTypaJbHBIM I[OKazaTeleM: OIpejaesieHHe, NMpeoOpa3oBaHHe BBIPAXKEHUN Ha
OCHOBE ONpEAETCHHS, 3aMUCh OONbIIMX Ynces. [IpomeHThl, 3amuch MPOLEHTOB B BUJE IpoOH U
npoOu B BHJE MPOIEHTOB. TpH OCHOBHBIC 3a7auydl Ha MPOILECHTHI, PELICHHE 3a/a4 M3 pealbHOMN
MIPaKTHKH.

[IpumeHeHne MPU3HAKOB AETMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMast U 0OpaTHasi MPOIOPLHOHATBHOCTH.

Auredpanyeckue BbIpasKeHHUs

IlepemMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHS C IMEepeMeHHOM. JlomycThMmble 3HAYCHHS
nepeMeHHbIX. [IpencraBieHne 3aBUCHMOCTH MEXIy BETMYMHAMH B Buae (popmyinsl. Beruncienus
no ¢opmynam. IIpeobpazoBanue OYKBEHHBIX BBIPAXKEHHM, TOXXKIECTBEHHO PpaBHbIE BBIPAKEHUS,
npaBuiIa NmpeoOpa3oBaHUs CyMM U TPOHM3BEACHUH, MpaBHJa PACKPBITHUS CKOOOK M TNPUBEICHHUS
IMOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEIEM.

OpHounenbl 1 MHOrousneHsl. CreneHb MHOrowieHa. CIOKE€HHE, BBIYMTAHUE, YMHOXXCHHE
MHOro4JeHOB. POpMyJibl COKpalIEHHOIO YMHOJKEHUS: KBaJpaT CYMMBI M KBaJpaT pa3HOCTH.
®dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYWIEHOB HA MHOKUTEIH.

YpaBHeHHUsS M HEPABEHCTBA

VYpaBHeHHe, KOPeHb ypaBHEHHUs, MpaBuiia mpeoOpa3oBaHUs YpPaBHEHMsS, PaBHOCUIHHOCTH
YpaBHEHUM.

JluHeitHoe ypaBHEHHE C OJHOW MNEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHHOTO YpaBHEHWUS,
pelleHre JMHEHHBIX ypaBHeHMH. CocTaBil€HHME YypaBHEHUH 10 YCIOBUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOUIbIO YPABHEHUM.

JluneliHOe ypaBHEHHME C JBYMs INE€peMEHHBIMH U ero rpaduk. Cucrema AByX JTUHEHHBIX
ypaBHEHUH C JABYMs MepeMEeHHbIMHU. PeleHue cucreM ypaBHEHHH CHOCOOOM TMOJICTAaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 33a4 ¢ IOMOIIbIO CHCTEM YPaBHEHUH.

DOyHKIUHA
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Koopaunata Toukn Ha mnpsmol. YUuciioBble NpoMexXyTKH. PaccrosHue Mexay IByMs
TOYKAMU KOOPJAUHATHOU MPSIMOIA.

[IpsimoyronpHas cuctema koopaumHaT, ocu OX m Oy. AOcmucca W opAMHATa TOYKH Ha
KOOPJMHATHOW TUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbIX ¢dopmynamu. Utenuwe TpaduxoB
peanbHbIX 3aBUcUMOCTed. [Tonarue ¢pynkumu. I'padux ¢pynkuun. CpoiictBa yHkimii. Jlunerinas
bynaknus, e€ rpadpuk. I'paduk ynkuu y = [x|. I'paduueckoe pernieHue TUHEHHBIX YpaBHEHUN H
CUCTEM JIMHEHHBIX YPABHEHUN.

8 KIIACC

Yucsia ¥ BBIYUCICHUSA

KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHadbHOM 4Hcie. JlecaTuuHbie
npUOIKEHUs HppaoHanbHBIX Yrcell. CBoiicTBa apu(METHYECKUX KBAJPATHBIX KOPHEW M UX
MPUMEHEHHE K TPe00pa30BaHUIO YUCIOBBIX BbIPAXXKEHHUI U BHIYUCICHUSAM. [IefiCTBUTENbHbIE YUCIA.

Crenens ¢ 1ienbIM I10Ka3arenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHUCa.

Anredpanyeckne BbIPaKeHUS

KBanpaTHblii TpEXuiieH, pa3IoKEHUE KBaPAaTHOIO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanueckas apoOb. OCHOBHOE CBOWMCTBO anredOpamdeckoi apodu. CrokeHue,
BBIYUTAHUE, YMHOXCHHE, IeNCHHE airedpanueckux ApoOel. ParpoHanbHble BBIpaXKEHUS U UX
npeoOpa3oBaHHeE.

YpaBHeHUsS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUW, CBOIAIIMXCS K JHUHEWHBIM U KBajapaTHeIM. [lpocreiimme npoGHO-
palrOHAIbHbIE YPABHEHHS.

I'paduueckas mHTEpIpeTanuss ypaBHEHUU C JABYMs TMEPEMEHHBIMH M CHCTEM JIMHEWHBIX
ypaBHEHUH C IBYyMs MepeMeHHBIMU. [Iprmepsl penieHns: CUCTEM HEJTMHEWMHBIX YPABHEHHM C JIBYMSI
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

Uucnosble HepaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCHMIIBHOCTH HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJTHOM MepeMeHHOM. CUCTEMBI JIMHEHHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUHA

[onarue ¢ynkuuu. OOnacTh onpeneneHuss 1 MHOXKECTBO 3HaueHH (yHKuu. CriocoObt
3aiaHus PyHKITUH.

I'padux Qynkiuu. Yrenue cBoiictB ¢yHkuuu mno e€ rpaduky. I[Ipumeps rpadukon
GbyHKIMI, OTpa)karoUIX peaabHbIe MPOLECCHI.

OyHKIMY, OMUCHIBAIOIIME MPSIMYI0 W OOpaTHYIO MPONOPLUOHAIBHBIE 3aBUCHMOCTH, UX
rpabuku. Oyukuun y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe pemeHne ypaBHEHHII W CHCTEM
YpaBHEHUM.

9 KIIACC

Yucsa v BbIYUCICHUSA

PanmonaneHple 4ncia, UppalMoOHaIbHBIE YMCIAa, KOHEYHbIE M OCCKOHEUYHBIE AECATUYHBIC
npobu. MHOXKECTBO JCHCTBUTENBHBIX UHCEN, JCWCTBUTENbHBIE UYHCIA KaK OECKOHEUHBIC
JecsITHUHbIe ApoOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIEHCTBUTEIbHBIX
4yyuceln U KOOPAUHATHOU NPSMOM.

CpaBHEHHE NEUCTBUTEIBHBIX YHCEN, apuMeTHUYeCKHue IACHCTBUS C ACHCTBUTEIHLHBIMHU
YUCJIaMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIUTEILHOCTh IPOLECCOB B OKPYXKAIOIIEM MUpE.

[MpubmmxéHHoe 3HaYCHHE BEIMYUHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue yucel.
[Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHUIA.

YpaBHeHUs M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOIAIIMXCS K TMHEHHBIM.
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KBanpaTtHoe ypaBHeHue. Penienne ypaBHEHUN, CBOAAIIMXCS K KBapaTHbIM. bukBanpaTHoe
ypaBHeHue. [Ipumepsl pelieHusi ypaBHEHUN TpPEThbeld M YETBEPTOM CTEMEHEH pas3ioKeHUEM Ha
MHOKHUTEIH.

Pemenue apoOGHO-panimoHaIbHBIX YpaBHEHUM. PelieHne TeKCTOBBIX 3a/1au anreOpandecKum
METOJIOM.

YpaBHEHHE C JIBYMs MEPEMEHHBIMH M ero Tpaduk. PemieHune cuctemM IBYX JHHEHHBIX
YpaBHEHUN C AByMs IIEPEMEHHBIMU. PerieHue cucreM ABYX YpaBHEHMH, OJHO W3 KOTOPBIX
JUHEWHOe, a Japyroe — BTOpoi creneHu. ['padudueckass mHTEpHpeTaus CHUCTEMbl YpPaBHEHUN C
JIBYMsI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpeMEHHOW. PelieHue cucTteM JHMHEHHBIX
HEpaBEHCTB C OJHOW mnepeMmeHHOW. KBanaparHbie HepaBeHcTBa. ['paduueckas mHTEpHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUHA

KBagparnunas ¢ynkmus, e€ rpaduk u cBoictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'paduxn dyukmmit: y = kx, y=kx + b, y=k/x, y=x3, y =X, y = x|, ¥ uX cBOiicTBa.

UYucnoBsle NOCIEA0BATENBHOCTH

Yucii0Bble NOCJIEA0BATEIBHOCTH U MPOTPECcCUM

[lonaTue 4McIOBON MOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEILHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIoi N-To YieHa.

Apudmernueckas 1 reomeTpuueckas nporpeccu. @opMyssl N-To wieHa apupMeTHIecKoi
Y TEOMETPUYECKOUN MPOTrPECCHid, CYMMbI MEPBBIX N YICHOB.

N3o0pakeHue 4ICHOB apU(PMETUYECKOH W TeOMETPUYECKOH Nporpeccuii TOYKaMu Ha
KOOPAWHATHOM IIOCKOCTH. JIMHEHHBIN U SKCTOHEHIHATBbHBIN pOCT. CIOKHBIE MMPOLIEHTHI.

MOAYJb «'EOMETPUS»

7 KIIACC

Hauanpubeie moHsaTus reoMmerpuu. Touka, mpsimasi, OTpe3OK, Jiyd. Yrosu. Buasl yrios.
Beprukanbabie 1 cMexHbIE YIUIbl. buccektpuca yria. Jlomanas, MHoroyroisHuk. [lapanneasHOCTb
U NEePHEHANKYJISIPHOCTD MPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMmeTpud. [IpuMepsl cuMmeTprn B
OKpPY’KarOIllEM MUDE.

OCHOBHBIE MOCTPOEHUSI C TIOMOILBIO [IUPKYJIS U JTUHEHKHU. TpeyronpHuk. BeicoTa, Mennana,
OucceKTpuca, uX CBOICTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojJbpHUKA.

CpolicTBa W TIpU3HAKW pPaBHOOEAPEHHOTO TpeyroibHUKA. [Ipu3HaKM paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MpU3HAKK MNapajuIeNIbHBIX MOpsMbix. CymMma yrjioB TpeyrojibHHKa. BHerHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyromnbHblli  TpeyronbHUK. CBONCTBO MeAuaHbl NPSIMOYTOJBHOTO TpPEyroJIbHUKA,
NpOBEAEHHOW K  TUnoreHy3e. [Ipu3sHaku paBeHCTBA  NPSIMOYIOJBHBIX  TPEYTOJIBHUKOB.
[IpssMmoyrombHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBeHcTBa B reoOMeTpHUH: HEPABEHCTBO TPEYIOJbHHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OOJIbIIEM yIiie U OONbIIEH CTOpOHE TpeyronbHUKA. [lepneHIuKysp 1 HaKJIOHHAS.

['eomeTpuyeckoe MecTo ToueK. buccekTpuca yria W CEepeIMHHBIA NEPHEHIUKYISP K
OTpE3KYy KaK Fr€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb W KpyI, XOpAa W JAWaMeTp, HMX CBOMCTBA. B3amMHOe pacmnoyiokeHHne
OKpY>KHOCTH U TipsiMoil. KacarenbHast u cexymast K OKpy>kHOCTU. OKpY>KHOCTh, BOMCaHHAsl B YTOJ.
BnrcanHnas u onvcaHHasi OKPYKHOCTH TPEYTOJbHUKA.
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8 KUIACC

UYetpipéxyronbHuku. [lapamienorpamm, €ro mnpu3Hakd M CcBOWcCTBA. YacTHble ciydau
napajyiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaJapar), WX MpHU3HAKH W CBOWCTBAa. Tpamerus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyroapHas Tpanenus.

Meron ynBoenuss Menuanbl. LleHTpanbHas cummerpus. Teopema daneca u TeopeMa o
MIPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJdbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa.

[TonoGue TpeyrosbHUKOB, Koddduiment nmomodus. [lpusHaku momoOus TPEyroJbHUKOB.
[Tpumenenne mogo0us MPH peICHUH MPAKTUYECKHUX 3a/1a4.

CBoiicTBa 1Iomanel reoMeTpudeckux Quryp. @opMynbl s TUIOMIAAW TPEYrOJbHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOIIEHHE IUI0IAAeH MoK00HBIX GUryp.

Brruncnenue miomaaei TpeyroibHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHnn NpakKTHYECKUX 3aad.

CuHyc, KOCHHYC, TaHIE€HC OCTPOro yria HIpsIMOYTOJIBHOIO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

Brniucannble ¥ IEHTpajdbHbIC YIJIBI, YTOJ MEXKIY KacaTeIbHOW M XOPAOM. YTIBl MEKIY
XOpAaMH M CeKylMMU. BrincaHHble M ONMCaHHBIE YETBIPEXYTONBHUKU. B3auMHOE pacronoxeHue
IBYX OKpyxkHOocTel. Kacanue okpyxuocteit. O01mue kacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienne TtpeyrosbHuUKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHUHYCOB. PeleHne
IIPAKTUYECKUX 3aJ]a4d C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanne moao6us. [1ogo61ne cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NMpOU3BEAEHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEACHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bekrtop, ammHa (MOIynb) BEKTOpa, COHAIpPABIEHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEpaluy Haj
BEKTOpaMHU. Pa3noxeHue BeKTOpa IO ABYM HEKOJUIMHEApHBIM BeKTOopaM. KoopauHarbl BeKTOpa.
CxkanspHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXKIAEHUS JJIMH U YIJIO0B.

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHUS MPAMOM M OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOTOYroJabHUKU. [InvHa okpykHOCTH. I'panycHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUTUH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBMOKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPUHU (GUTyp (3IeMEHTapHbIe MPECTaBICHUS).
[TapannensHbii nepenoc. [1oBopoT.

MOAYJb «<BEPOATHOCTDb U CTATUCTUKA»

7 KIIACC

[IpencraBnenne JaHHBIX B BUJIE TaONHUL, TUarpaMm, rpadukoB. 3anoJHeHUE Ta0IUL, YTCHUE
U TIOCTPOEHUE JararpaMM (CTOJOMKOBBIX (CTOJIOYATBIX) M KPYroBbIX). UTeHHE rpadKoB peasbHbIX
nporeccoB. M3Bneuenne MHPOPMALUU U3 AUArpaMM U TAOIUI], UCIOJIH30BAHNE U MHTEPIIPETALIUS
JTAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: cpelHee apu(PMETHUYecKoe, MeAnaHa, pa3Max, HauOoibllee U
HauMeHbIlIee 3HaYeHUsI Ha0opa YMCIOBBIX NaHHBIX. [IpuMeps! ciydaifHON N3MEHYHBOCTH.

CrnyvaiiHplii SKCHEpUMEHT (OIBIT) M ciaydaiiHoe coObiTHe. BepostHocTh M yactoTa. Poinb
MaJIOBEPOATHBIX U TMPAKTUYECKH TOCTOBEPHBIX COOBITHI B mpupone M B oOuiectBe. MoHera u
UrpaibHasi KOCTb B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucno pédbep u cymmapHasi CTEIEeHb BEPIIHH.
[IpencraBnenue o cBa3HocTH rpada. Llenu u nukisl. [Tyt B rpadax. O6xon rpada (3iiaepoB myTs).
[IpencraBnenne 06 opueHTHpOBaHHOM Tpade. Pemenne 3axad ¢ momorpo rpados.
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8 KUIACC

IIpencraBienne naHHBIX B BUJE TAOIUL, JUAarpaMm, rpaukos.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, IOAMHOXeCTBO. Omnepanuu HaJ MHOXECTBaAMMU:
o0benMHeHHe, mepeceueHue, gomojHeHue. CBoicTBa  omepanuid  HaJA  MHOXKECTBaMHU:
IIEPEMECTUTENIBHOE,  COYETaTENbHOE,  pacHpeleiuTeNbHOe,  BKiIoueHus.  Mcmonbs3oBanHue
rpau4ecKoro MpeACTaBICHUsS MHOKECTB JJIsl ONUCAHMs PEaJIbHBIX IPOLIECCOB W SIBICHUH, NMpHU
pELIeHNH 3a1a4.

W3mepenue paccenmBaHus JaHHBIX. Jlucrepcuss M CTaHIApPTHOE OTKJIOHCHHME YHCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DneMeHTapHble COOBITHSI ciaydaiiHoro ombiTa. CroydaiiHble coObITHS. BepostHOCTH
coObITHH. OMBITEI ¢ PABHOBO3MOKHBIMH 3J€MEHTApHBIMU COOBITHSIMH. Ciydaiinelii BbIOOp. CBA3b
MEXy MaJlOBEPOATHBIMU M NPAKTUYECKH JOCTOBEPHBIMU COOBITHSMHM B NpPHUPOJE, OOLIECTBE U
HayKe.

HepeBo. CBolicTBa I€pEeBbEB: €AUHCTBEHHOCTh IMYTH, CYIIECTBOBAHUE BUCAYEH BEPIIHMHBI,
CBSI3b MEX]y YHCIJIOM BepILUH U yucioM pédep. [IpaBuno ymHoxxeHus. Pernenue 3a1a4 ¢ moMoIbo
rpados.

[IpoTtuBomnonoxxusie coobITHs. [uarpamma Ditiepa. O6beAHEHNE U TTEpeceYeHUe COOBITHH.
HecoBmecTHbie coObITHA. DOpMysa CIOKEHUS BEPOATHOCTEH. YCJIOBHAs BEpOSTHOCTH. [IpaBmiio
ymHOXXeHUs. HezaBucumble coObiTus. IlpencraBiieHue skcnepuMeHTa B BHJE JepeBa. Pernenue
3a]a4 Ha HaXOXKICHHE BEPOSTHOCTEH C IOMOLIBIO JIEPEeBa CIY4alHOIO 3KCIEPUMEHTA, Juarpamm
Diinepa.

9 KVIACC

[IpencraBnenne AaHHBIX B BUAE TaOnMil, AMarpamm, rpaduKoB, MHTEPIIPETALUs JaHHBIX.
YreHue u NOCTpOEHUE TaOINL, TUarpaMM, rpauKoB 1O peanbHbIM JaHHBIM.

[lepectanoBku u Qaxrtopuan. CouyeraHuss W yuciao coudetaHuwil. TpeyronpHuk [lackans.
Pemienue 3aa4 ¢ ucnosnb30BaHNEM KOMOUHATOPUKH.

I'eomerpuueckas BeposSTHOCTb. CiiyyailHbI BBIOOpP TOUKHM M3 (UTYpHl Ha IUIOCKOCTH, 3
OTpe3Ka U U3 IyI'd OKPYKHOCTH.

Wcneitanne. Yenex u Heynauya. Cepus ucnelTaHuil 10 nepBoro ycnexa. Cepust MCIbITaHUI
bepuymnu. BeposTHOCTH COOBITHIT B cepun HcTibITaHn bepHymu.

CrnyualiHas BeNMYMHA W pacCHpelelIeHHe BEpOSTHOCTEH. MaremMaTHuecKoe OXXHJIaHuE U
qucnepeus. IIpuMepel MareMaTH4eCKOro OXHMAAHHA KaK TEOPETHYECKOrO CPEIHEro 3HAYeHUs
BEJIMYMHBI. MaTemMaTHuecKkoe OKUIaHWE U JUCHEPCUs CIy4allHOW BEIWMYMHBI «UHCIO YCIEXOB B
cepuu ucnbsiTanui bepHynm.

[Tonsarue o 3akoHe OGonbIIMX yKced. M3MepeHre BeposITHOCTEH ¢ MOMOIIbIO 4acToT. Ponb u
3HAUYCHHE 3aKOHA OOJIBIIMX YUCEN B TIPUPOJC U OOIIIECTBE.

®OPMBbI OPTAHU3AIIMY YUEBHBIX 3AHSATHUI, OCHOBHBIX BU0B
YYEBHOMU JESITEJBHOCTH

B ocHoBy opranuzanuy y4eOHBIX 3aHSITUA U OCHOBHBIX BHUJOB JEATEIbHOCTH Y4alIUXCS
MOJIO)KEH CHCTEMHO-JIESATEIbHOCTHBIA TMOJXO0/, IMO3BOJISIONMH (HOPMHUPOBATh y OOyUYAIOLTUXCS
yHHUBEpcaibHble ydeOHbIe AeicTBUs. B kauecTBe OCHOBHBIX MCHOJB3YIOTCSI MPOOJIEMHbBIE METOIbI
00y4YeHUs: YaCTHYHO-TTOMCKOBBIN, UCCIIEAOBATEIBCKUN.

[TproputeTHbIMU QOpMaMH U METOJaMHU PabOThI ¢ 00YYAIOIIUMHUCS SBJISIOTCSA: MPOEKTHAs
pabota, (poHTasbHAs paboTa, paboTa B Maybix rpymmax (2-3 denoBeka), UCCIeIOBATEIbCKas
NEeSTeNIbHOCTh, MH(GOPMAIMOHHO-TIONCKOBAsl  JI€ATEIbHOCTh (paboTa ¢  JIOMOJHUTEIbHBIMU
MCTOYHUKAMU MH()OPMAIIMH: YHIUKIONEANSIME, CIIPABOYHUKAMHU, CIIOBAPSIMH, HAYYHO-TIOMYJISIPHOM
JUTEpaTypoit, pecypcamu Internet), mpeaycMoTpeHO MpOBEICHHE BHICO-YPOKOB.

Bce BhIIenepedrciIeHHbIE TEXHOIOTUN TaKKE PAacCUUTAHBI M 7Sl OOyYEHUS YyJalluxcs ¢

OB3.
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TEMATHYECKOE INIAHUPOBAHUE C YKABAHUEM KOJTUYECTBA
YACOB, OTBOAUMBIX HA U3YYEHHUE KAXK/IOU TEMbI

MOAYJb «AJITEBPA»

Ne Conepxanue Kypca Yacbl y4eOHOr0 BpeMeHH
Bcero 7 8 9

1 BripakeHus1, ToKaeCTBa, 22 22
YpaBHeHust

2 OyHKIIUA 11 11

3 | CremneHb ¢ HATypaIbHBIM 11 11
MOKa3areineM

4 | MHOTOWICHBI 17 17

5 | ®opMyIbl COKPAIEHHOTO 19 19
YMHOXEHUS

6 | CucreMbl TMHEHHBIX YPaBHCHHIA 16 16

7 | PaunonanbHble qpodu 23 23

8 | KBanmpaTHbie kopHH 19 19

9 | KBamparHble ypaBHEeHUs 21 21

10 | HepaBenctBa 20 20

11 | Cremness ¢ HeIbIM OKa3aTeIEM. 11 11
DJIeMEHThI CTaTUCTUKHU

12 | KBaaparuuHas GyHKIHS 22 22

13 | YpaBHeHUs U HEPABEHCTBA 14 14
C OJTHOM MEepEeMEHHON

14 | YpaBHeHUS U HEPABEHCTBA 17 17
C IByMsI IEpEMEHHBIMU

15 | Apudmernueckas u reoMeTpuyecKast 15 15
MIPOrPECCUu

16 | DneMeHTH KOMOMHATOPUKHU 13 13
Y TEOPUU BEPOATHOCTEUN

17 | TloBTOpEHME 35 6 8 21
HTtoro 306 102 102 102

MOAYJIb «TEOMETPHUSI»
Ne Conepxanue Kypca Yacbl y4eOHOr0 BpeMeHH
Bcero 7 8 9

1 Hauanbnbie reomerprueckue 10 10
CBEICHHUS

2 TpeyronsHuKH 17 17

3 [TapannenbHbIe MpsIMbIE 13 13

4 COOTHOIIIEHHS MEXTy CTOPOHAMU 29 18 11
U yIJIaMU TPEYTOJIbHUKA
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5 YeTbIpexyroibHUKU 14 14

6 | Ilmomanu 14 14

7 [TonoGHBIE TPEYTONHHUKH 19 19

8 | OkpyxHOCTb, KpyT 17 17

9 Bekropel. MeToa koopauHaT 18 18

10 | JymmHa OKpY>KHOCTH U 12 12
TUTOIIAAb KpyTa

11 | JABmxeHue 8 8

12 | AKCHOMBI T€OMETPHUH, HAYATbHBIE 10 10
CBEJICHUS CTEPEOMETPHH

13 | IloBTopenue 23 10 4 9
Hroro 204 68 68 68

MOAYJIb «<BEPOSATHOCTDb U CTATUCTHUKA»
Ne Conep:xanue Kypca Yacbl y4eOHOr0 BpeMeHH
Bcero 7 8 9

[IpencraBneHue JaHHBIX 7 7
OnucarenbHas CTaTUCTHKA. 12 8 4
PaccenBanne janHbIX

3 | CnyuaiiHast U3MEHYMBOCTh 6 6

4 | Beenenue B Teopuio rpados 8 4 4

5 BepositHOCTB 1 yacToTa 4 4
CIIy9aifHOTO COOBITHS

8 MHoxecTBa 4 4

9 BeposiTHOCTB ciydaitHOTO 6 6
COOBITHS

11 | CiuydvaitHbie COOBITHS 8 8

12 | DneMeHThl KOMOMHATOPHUKHU 4 4
I'eomerpuyeckas BEpOSATHOCTD 4 4
Wcnobitanus bepaymim 6 6
Crny4aiiHast BeTMYHHA 6 6

13 | IloBTOpeHue 8 4 4
O060061IeHne, KOHTPOJIb 19 5 4 10
Hroro 102 34 34 34




	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	«Вислодубравская средняя общеобразовательная школа»
	Губкинского района  Белгородской области
	учебного предмета «Математика. Базовый уровень»
	с. Вислая Дубрава 2023
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ФОРМЫ ОРГАНИЗАЦИИ УЧЕБНЫХ ЗАНЯТИЙ, ОСНОВНЫХ ВИДОВ УЧЕБНОЙ ДЕЯТЕЛЬНОСТИ
	МОДУЛЬ «АЛГЕБРА»


