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YYUTEIS MaTEMaTUKU

r. 'yoxun 2023



INOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamMma o yueOHOMy mpeamery «Marematukay s 7-9 KiaccoB COCTaBJIeHa
Ha ocHoBe DOIT OO0, penepanbHOro roCyJapCTBEHHOIO 00pa30BaTEIbHOI0 CTaHAAPTa OCHOBHOTO
obmero oOpa3oBaHus MO MaTeMaTHKe (YTBEPXKICH Mpuka3zoM MUHHCTEPCTBA 00pa30BaHUs U HAYKH
P® or 17 nexabps 2010 r. N 1897 «O06 yrBepxkneHUU (QeaepalbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa30BaHUs C UBMEHEHUSIMHU U TOTIOTHEHUSIMU
otr: 29 nexabps 2014 r., 31 nexabps 2015 r., 11 nexadbps 2020 r.
Coneprkanne yueOHOTO npeamera «MaTemaTrukay u3ydaercs B oobeme 612 4., B 7 kacce —
64. B Henemo (204 gaca), B 8 kiacce — 6 4. B Hegenmo (204 gaca), B 9 xiacce — 64. B Hegento (204
qaca).
INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
KYPCA «<MATEMATUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O ObPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS TNPOTrpPaMMbl y4deOHOro Kypca «BeposTHOCTH U
CTaTHCTHUKA» XapaKTePU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIIEHUEM HHTEPECa K MPOIIJIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, IICHHOCTHBIM
OTHOLLIEHHUEM K JTOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI, K
MCIIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TIpa)xJAaHWHA M peaju3alud €ero Ipas,
IPEJCTaBICHUEM O MAaTeMAaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUH,
MpoIIeNyp TPAXKIAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO
TUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUH HayKH, OCO3HAHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIHHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YyaCTHE B PEHICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOH
HaNpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHUECKOro 00pa3oBaHMsA Ha MPOTKECHUH BCeH
KU3HU ISl yCTIeUTHOW Mpo¢eCCHOHAIbHONW NEATeNbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM M MMOCTPOECHHEM MHAMBUAYAIEHOW TPACKTOPHH 00pa30BaHUS U JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIMTAHUE:

CIIOCOOHOCTBIO K S3MOIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHATHIO MaTeMaTHYeCKHX
00BEKTOB, 3a]ay, PEIICHUH, pacCyKICHHH, YMEHHUIO BUAETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMSA:

OpUEHTallel B JEATEeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyudHbIX IpeAcTaBiIeHHIl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUSA 4YeNOBEKa, NPUPOJAbl U OOIIECTBa, MOHUMaHHEM
MaTeMaTH4eCKON HayKH Kak cepbl YeIOBEUECKON 1eATeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUTSL pa3BUTHS IUBUIU3AIMH, OBJIAJICHUEM SI36IKOM MAaTEMATHKU U MaTeMaTHYECKOU KyIbTypO Kak
CPEICTBOM IIO3HAHUS MHpA, OBJAJACHHEM MPOCTEHIIMMH HAaBbIKAMHU HCCIIEI0BATEIbCKOM
NESTEILHOCTH;

6) puznyeckoe BocnuTaHue, (pOPMUPOBAHHE KYJIbTYPHI 310POBbSi M IMOIMOHAJIBLHOIO
Os1aromosty4usi:

TOTOBHOCTBIO MIPUMEHSTh MaTeMaTUYECKUE 3HAHUSI B MHTEPECax CBOETO 3/10pPOBbs, BEICHUS
3I0pOBOTO 00pa3a >XU3HHU (370pOBOE NHUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHUH U OTHbIXA,
perynsipHasi ¢u3MYECKas aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKa pPedICKCUU, TPHU3HAHUEM
CBOETO MpaBa Ha OIMOKY M TAaKOTO Ke IpaBa APyroro 4eloBeka,

7) 3K0JI0rnYecKoe BOCIIUTAHUE:



OpHEHTAIMe Ha MPUMEHEHHWE MATeMaTHYeCKUX 3HAHUM A peleHws 3ahad B 00JacTH
COXPaHHOCTH OKpYXKaOLIeH cpenpl, IUIAaHUPOBAaHMS IIOCTYIKOB M OLEHKHM MX BO3MOXHBIX
NOCJCACTBUM JIi OKpYXarollell cpeapl, OCO3HAHHWEM TIJIOOAIbHOTO XapakTepa 3KOJOIMYECKHX
po0JIeM U yTeH UX PEIICHHS;

8) ananTanus K N3MEeHAIOIUMCA YCIOBHAM COLHAIbHOI M MPUPOIHOM cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIOBHUAX HEONPENENEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHUYECKYI0 JIEATEIbHOCTh, B TOM YHUCIIE YMEHUE YYUTHCA Y APYTUX
Jrozel, IpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBbIE 3HAHMU S, HABBIKM U KOMIIETEHLIUHU U3 ONbITA
ApPYTHX;

HEOOXOIUMOCTBIO B (JOPMHUPOBAHUM HOBBIX 3HaHUil, B TOM 4ucie (OPMyJINPOBaTH WJIEH,
NOHATHS, THUMOTE3bl 00 OOBEKTAaX M SBICHMUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
NeQUINUTEI COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAlUIO
KaK BbI30B, TpeOylOIUI KOHTPMEP, KOPPEKTUPOBAaTh INPHUHUMAEMbIE PpEIICHUS U JAEHCTBUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3ylbTaThl  OCBOGHHUS ~ MpOrpaMMbl  y4eOHOro  ImpenMera
«MatemaTuka» XapakTepU3yIOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU MTO3HABATEIbHBIMU JIEHCTBUSAMY,
YHUBEPCAJIbHBIMH KOMMYHHMKATUBHBIMM JEHCTBUSMH ¥ YHUBEPCAIbHBIMU  PETYJISTHBHBIMU
NEUCTBUSIMU.

1)  VuuBepcaibHBIE O3HABATEIbHBIE IEHCTBHUS 00ecieunBaoT pOopMUpOBaHUE 0A30BbIX,
KOTHUTHBHBIX IPOLECCOB OOydYaroHmMXCsl (OCBOCHME METOAOB IO3HAHUS OKPYKAIOLIET0 MHUPA;
pUMEHEHHE JIOTUYECKHX, UCCIIE0BATENIbCKUX ONepalnii, yMeHui paboraTh ¢ nHGopManuei).

bazoBble noruueckue NEHCTBUS: BBIABIATH U XapaKTEpU30BaTh CYLIECCTBEHHbIE NMPHU3HAKH
MaTeMaTHYECKUX OOBEKTOB, TOHATUH, OTHOUICHHH MEXIy NOHATHUAMH, (OPMYIHPOBATH
OIpeIeNIeHUs TIOHATHH; yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKALMK, OCHOBAHMS JUIs
0000IIeHNsT U CpaBHEHHs, KPUTEPUH MPOBOAMMOIO aHalIM3a; BOCHPUHUMATH, (HOPMYIHPOBATH U
peoOpa30BbIBaTh CY)KJIEHUS: YTBEPIUTEIbHbIE U OTPULIATEIbHbIC, CIUHUYHBIC, YACTHBIC U OOLIHE;
YCIIOBHBIE; BBIABIISITH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPEUHs B (paKTax,
JAHHBIX, HAOIIOEHUAX U YTBEPKACHUAX; IpeAaraTb KpUTEPUHN ISl BBISIBICHHS 3aKOHOMEPHOCTEH
U TPOTUBOPEYMH; JeiaTh BBIBOABI C HCIHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
UHAYKTHBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHHH II0 aHAJOruM; pa3dupaTh [0Ka3aTeabCTBa
MaTeMaTHYECKUX YTBEPXKJICHHUH (TIpsSMbIE U OT IPOTUBHOTO), IPOBOJIUTH CaMOCTOSITEIIEHO
HECJIOKHBIE JI0KA3aTeNIbCTBA MAaTEMAaTUYECKUX (PaKTOB, BBICTPAWBaTh ApryMEHTALUIO, NPUBOIUTH
OpUMEpbl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE DPACCYXKACHUS; BHIOMpATh CIOCOO
peneHust yaeOHOM 3a/1a4ul (CpaBHMBATh ~ HECKOJIBKO BAapHMAHTOB PEIICHHS, BHIOMpaATh HamOoJiee
HOJIXOAAIINHA ¢ Y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHEB).

bazoBble uccinenoBaTenbCKue AEHCTBHS: MCIOJIB30BaTh BOIPOCH! KaK HCCIIEI0BATEIbCKHUIM
MHCTPYMEHT TO3HaHUs; (OPMYIMPOBATH BOMPOCHI, (DUKCHUPYIOLIME NPOTUBOpEYHE, MpoOIeMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBATh MCKOMOE M JaHHOE, (pOpMUPOBaTH TMIOTE3y, apryMEHTHPOBAThH
CBOIO TIO3MIIMIO, MHEHHE; MPOBOAMUTH IO CAMOCTOSTENFHO COCTABICHHOMY IIJIaHYy HECIIOXKHBIN
9KCHEPUMEHT, HEOOJIBIIOE MCCIEJOBAHUE IO YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO0I; CaMOCTOATENHHO (OPMYIHPOBATH 00OOIIEHUS U
BBIBOJIBI IO pe3yJbTaTaM MPOBENEHHOTO HAOIIONEHUs, UCCIEI0BAHNS, OLIEHUBATh JOCTOBEPHOCTh

MOJIyYCHHBIX PpE3yJIbTaTOB, BBIBOAOB M 000OIICHNI; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
Ipoliecca, a TAKKe BBIIBUTATh IPEMONI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ wuH(OpMaiueil: BBIABIATH HEJOCTATOYHOCTh M M30BITOYHOCTH WH(pOpMAINH,
JAHHBIX, HEOOXOAUMBIX Ul PELICHUs 3a/Ja4yM; BbIOMpPaTh, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U
UHTEPIPETHPOBATh MHPOPMALIMIO PA3IMYHBIX BUJOB U (HOpM MpeACTaBICHUS; BbIOUpaTh (HopMy
IpeCTaBIeHNs MHPOPMALIUU U WIUTIOCTPUPOBATH pEIIaeMble 3a/1aul CXeMaMH, 1uarpaMMaMu, HHOH



rpadpukoii M HX KOMOMHALMSMH; OLEHUBATh HAAEKHOCTh HWHPOPMALUU MO KPUTEPUSM,
MIPeITI0KEHHBIM YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

2)  YHuBepcalbHbIE KOMMYHHUKATHBHBIC ACHCTBHS O0ECIEUUBAIOT CHOPMHUPOBAHHOCTH
COLIMAJIbHBIX HAaBBIKOB 00YyYaIOIINXCS.

OO0mmenue: BOCIPUHUMATE U (POPMYITUPOBATH CYKICHHUS B COOTBETCTBHHU C YCIOBUSMHU U
HEJSIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX
TEKCTaXx, IaBaTh MOSICHEHUS 110 X0y PelICHHs 3a1a4i, KOMMEHTUPOBATh IMOJYYCHHBIN pe3yIbTar; B
X0/Ie OOCYXKIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI, peraeMoin
3a/1a4y¥, BBICKA3bIBATh WJCH, HAIICTICHHBIC HA MOUCK PEIICHHS; COMOCTABIATH CBOM CYXKICHUS C
CY)KICHUSIMH JAPYTUX YYaCTHHKOB JAHaiiora, oOHapyXHBaTh PAa3IMYUE€ U CXOJCTBO IO3UILUN; B
KOppeKTHOH opme hopMynupoBaTh pazHOTIACHS, CBOM BO3PAKECHHUS, MPEICTABIATh PE3YIbTATHI
pelieHus 3a/ayd, dKCIepUMEHTa, HCCIEeOBaHUs, MPOEKTa; CAMOCTOATEIBHO BBIOMpaATh (opmar
BBICTYIIJICHUS C YYETOM 3a]a4 PE3eHTAIlMU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHMYeCTBO: TMOHMMAThb M  HUCIOJb30BaTh  IpEUMYyIIecTBa KOMaHAHOHW U
WHAUBUAYAILHONH pa0OoThl MpU pEIICHWH Y4YeOHBIX MaTeMaTHYeCKUX 3a/ay; MPUHUMATH IENb
COBMECTHOM J1€ATEIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, paclpeesTh BUIbI
paboT, JOroBapuBaTLCS, 0OCYKIATh MPOIIECC U PE3yabTaT PadOThl; 0000IIATh MHEHUS HECKOIBKHUX
JIOJIeH; y4acTBOBaTh B TPYMHOBBIX (hopmax paboThl (0OCYKIeHWs, OOMEH MHEHHUSIMHU, MO3TOBBIC
IITYPMBI U Jp.); BBIIOJIHATH CBOKO YacTh PabOTBhl M KOOPAWHUPOBATH CBOU JCUCTBUS C JIPYTHMH
YiIeHaMd KOMaHJbl; OIIEHMBATh KAuyeCTBO CBOETO BKJIaJa B OOLIUN NPOAYKT IO KPHUTEPHUSM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

3)  YHuBepcalibHbIE PETYIATUBHBIE AEHCTBUS 00ecneunBaoT (GOPMHUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

CamMoopranuzaiiysi: CaMOCTOSITEIbHO COCTABIIATH IJIaH, aJITOPUTM PeLleHus 3a7auu (MK ero
4acTh), BRIOMPATH CIIOCO0 PEIICHUS C YIETOM UMEIOLTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HHOPMAIIHIH.

CaMOKOHTpOJIb: BIaJIETh CIIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U pe3ysibTaTa
pelIeHus MaTeMaTU4yecKO 3aJaud; NpeaBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH MpHU
pelIeHnH 3a7add, BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
HalJICHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH; OLIEHUBATh COOTBETCTBUE PE3YJIbTATa ACSITENbHOCTH
MOCTABJICHHOW 1IN U YCIOBUSM, OOBSICHITh NMPUYHUHBI JTOCTHIKCHUS WIM HE JOCTHKCHHS LIETH,
HaXOJUTh ONIMOKY, 1aBaTh OILIEHKY TPHUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

Pa3BuTHe Toruueckux npeacTaBiIeHU U HaBBIKOB JIOTHYECKOTO MBIIIJIEHHS] OCYIIECTBIISETCS
HA TPOTSHKECHUH BCEX JIET OOydYeHHUs B OCHOBHOW IIKOJE B PaMKaX BCEX HA3BAHHBIX KYPCOB.
[Tpenmonaraercs, 4TO BBIMTYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS
BBICKA3bIBAaHUM, pPAacClO3HABATh WCTUHHBIC W JIOXKHBIC BBICKA3BIBAHUS, MPUBOAUTH MPHUMEPHI H
KOHTPIIPUMEDPHI, OBJIAJEET MOHATHSAMH: ONpEeJeleHrne, aKCMOMa, TeopeMa, J10Ka3aTeIbCTBO — H
HAYYUTCS MCIIOH30BATh UX MPU BHITIOTHECHUH YU€OHBIX M BHEYYEOHBIX 33/1ad.

PAIIMOHAJIBHBIE UMCJIA

BrinyckHUK Hay4uTcs:

1)  noHuMaTh 0COOEHHOCTHU JAECSITUYHON CHUCTEMBI CUMCIICHUS;

2)  BIAnETh MOHSATUSMH, CBI3aHHBIMH C JIEIUMOCTHIO HATYPAITBHBIX YHCET;

3)  BBIpaXaTh YKCIa B DKBUBAJICHTHBHIX (hopmax, BeIOMpas HamOoJiee MOAXOJSIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOMN CUTYaIlUH;

4)  cpaBHUBATh U yNOPSIOYMBATH PAl[MOHATIbHBIC YHCTIA;

5)  BBINOJHATH BBIYUCIICHUS C PAIIMOHAIBHBIMU YUCIIAMHU, COYETasl YCTHBIC U MUCHMEHHBIC
NpUEMBI BBIYUCIICHUN, IPUMEHATH KaJIbKYIIATOD;

6)  HCIIOJIb30BATh MOHSITHS u YMEHHS, CBS3aHHBIE C MPOMOPIHOHATHHOCTHIO
BEJIMYMH, MPOIIEHTAMU B XOJ/I€ PELIEHUS MaTeMaTUYEeCKUX 3aJa4 U 3a7ad U3 CMEKHBIX MPEIMETOB,



BBITIOJIHSITH HECJIOKHBIEC MPAKTHUYECKUE PACUEThI. BBIMYCKHUK MOITYYUT BO3MOKHOCTD:

7)  TO3HAaKOMHUTHCS C TO3MIMOHHBIMU CHCTEMaMH CYHCIIEHHUS C OCHOBaHUSIMHU,
OTINYHBIMU OT 10;

8)  yriayOuTh U pa3BUTh IPEICTABICHUS O HATypaIbHBIX YUCIAX U CBONCTBAX JEIIMMOCTH;

9)  Hay4YHTbCS HCIOJB30BATh MPUEMBI, PAIIMOHATM3UPYIONINE BBIYUCICHUS, TPHOOPECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHHUSI, BBIOMpAs MOIXOIAIINN ISl CUTYallul CI0C00.

JIEMCTBUTEJILHBIE UK CJIA

BBIITyCKHUK HAay4nuTCA:

1)  ucnonb30BaTh HaYaIbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX YHCEN;

2)  BIajeTh NOHATHEM KBaJPAaTHOTO KOPHS, MIPUMEHSTH €T0 B BBIUMCICHUIX. BhIMycKHHUK
MOJIYYUT BO3MOKHOCTD:

3)  pa3BUTb NPEICTaBICHHE O 4YHCIE M YHUCIOBBIX CHUCTEMaxX OT HATypaJbHBIX 0
JIEUCTBUTEIIbHBIX YUCEI; O POJIU BBIYMCIECHHUMN B YEIOBEYECKOW MPAKTUKE;

4)  pa3BUTH U YIIAyOUTh 3HAHUS O JECATHUYHOM 3aIMCH JEeHCTBUTEIIbHBIX YHCET

(mepuonuyeckue wu Henepuoamueckue aApodu). M3MEPEHUSA, TIPUBJIMXXEHNMA,
OLEHKUA

BrinyckHUK Hay4uTCs:

1)  ucmonb3oBaTh B XOJIe pEILICHUS 3a1a4 3JIEeMEHTapHbIE

MIPEJICTABJICHHSI, CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHHUSIMU BEITUYHH.

BBIITyCKHHUK NOJIYYUT BO3MOKHOCTb:

2)  TOHATh, YTO YHUCIOBBIE JaHHBIC, KOTOPbIE HCIOJB3YIOTCA JUIsl XapaKTEPUCTUKHU
00BEKTOB OKPY)KAIOILIEr0 MHUpA, SBISAIOTCA MPEUMYIIECTBEHHO MPHUOIMKEHHBIMY, YTO MO 3alKCH
npuOMKEHHBIX 3HAUYEHUH, COIepiKalmmxcs B WH(OOPMAIMOHHBIX MCTOYHUKAX, MOXKHO CYIUTH O
MOTPEIIHOCTH MPUOIMKEHNUS;

3)  MOHATH, YTO TOTPEUTHOCTh PE3YNIbTaTa BBIYUCICHUU JOJDKHA OBITh COM3MEpUMA C
MOTPEUIHOCTHIO UCXOIHBIX TaHHBIX.

AJITEBPAMYECKUE BbBIPAXKEHU A

BBIITyCKHHUK Hay4dnuTCA:

1) BIageTh TOHATUSMHU «TOXKAECTBO», «TOXKICCTBEHHOE MpeoOpa3oBaHUE», pEIIATh
3a/1auu, coJiep)kamre OyKBeHHbIC JaHHBIC; paboTaTh ¢ PopMyIamu;

2)  BBINOJHATH TPEOOpa3OBaHUs BBIPAKCHHM, COJEPXKAIIMX CTETEHH C LEIbIMU
MOKa3aTeJIsIMU U KBaJIpaTHbIE KOPHHU;

3)  BBINOJHATH TOXKACCTBEHHBIC IPEOOPA30OBAHUS PAIlMOHAIBLHBIX BHIPAKEHUN HA OCHOBE
MpaBJI ACHCTBUI HaJl MHOTOWIEHAMH U alre0pandyeckKuMu Jpo0simMu;

4)  BBINONHATH PA3J0KEHUE MHOTOWICHOB HA MHOXHTENIU. BBIMYCKHUK MOJTYyYUT
BO3MOKHOCTB:

5)  HayuuTbCs  BBINOJHATH  MHOTOIIArOBbIE npeoOpa3oBaHUs

palOHaIbHBIX BRIPAXKEHUN, IPUMEHSS IIUPOKUI HA0Op criocOO0B U MPUEMOB;

6)  TPUMEHATh TOXKACCTBEHHBIC MpeoOpa3oBaHUsS Ui PEIICHUs 3a1ad W3 Pa3IMYHBIX
pasznenoB Kypca (HarmpuMmep, I HaX0KICHUsI HAanOOIbIIIeT0/HAaMMEHBIIIETO 3HAYCHUS BBIPAYKECHUS ).

YPABHEHUA

BBIITyCKHUK Hay4nuTCA:

1) peuniaTb OCHOBHBIE BU/Ibl PAllUOHAIBHBIX YPABHEHUH C OAHOU MEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHHMU C JBYMS [TIEPEMEHHBIMU;

2)  NOHUMATh YpaBHEHUE KaK BAaXHEHIIYI0 MAaTEeMaTHYECKYI0 MOJEINb ISl ONHCAHUS U
U3YYEHHS Pa3HOOOpa3HBIX pEalbHbIX CHUTYyallMi, pemiarb TEKCTOBbIE 3aJaud ajlreOpandyeckum
METOJIOM;

3) mpumeHATh  rpaduyecKue MpeicTaBICHUs IS UCCIIEI0BAHMS YpaBHEHUH,
WCCJIEIOBAHMUS U PEIICHUS] CHUCTEM YpPAaBHEHHI C JABYMsl MEPEMEHHBIMU. BBIMYCKHUK MOIYYUT
BO3MOKHOCTB:



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

5)  npuMmeHATh rpaduyeckue NpenCTaBICHUS AJI HCCIENOBAaHUS YpaBHEHMH, CUCTEM
yYpaBHEHHIA, CoZepKaliX OyKBEHHBIE KO (DUITUESHTHI.

HEPABEHCTBA
BrinyckHuK Haydurcs:
1)  noHumars u IIPUMEHATh  TEPMHUHOJIOTHIO u CHUMBOJIUKY,

CBSI3aHHBIC  C OTHOLICHHEM HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

2) pelmarh JIMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW UM HMX CHUCTEMBI; peIlaTh
KBaJIpaTHBIE HEPABEHCTBA C OMOPOil Ha rpadUuecKre MPEICTaBICHHUS;

3)  mOpuMEHSTH anmnapaT HEpaBEHCTB JJISl pEeUIeHUs 3a/1a4 U3 Pa3IMYHBIX pa3/ieioB Kypca.

BrITTyCKHUK TTOTYYUT BO3MOKHOCTh HAYIUTHCS:

4)  pa3HOOOpa3HbIM mpuéMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHATH
anmapar HEepPaBeHCTB JJIsl PEIICHUS] Pa3HOOOPA3HBIX MATEMAaTHYECKUX 3aJad U 337a4 M3 CMEKHBIX
MPEIMETOB, TPAKTUKU;

5)  npumeHsATH TpadudecKue MPEACTABICHUS IS HCCICIOBAHUS HEPABEHCTB, CHUCTEM
HEPaBEHCTB, COJICpIKAIINX OYKBEHHBIC KOA(DPHUITUEHTHI.

OCHOBHBGIE [TOHATHUA. UACJIOBBIE ®YHKIINN

BbInycKHUK Hay4IHUTCS:

1)  MmOHUMATh M UCIIOJIL30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3BIK (TEPMUHBI,

CUMBOJIMYECKHE 0003HAUYCHHS ),

2)  crpouth TpaduKH DIEMEHTAPHBIX (YHKIUH; HCCIENOBaTh CBONCTBA YHCIIOBBIX
GYHKIMA Ha OCHOBE U3YUYCHUS TTOBEACHUS UX TPadUKOB;

3) mnoHUMaTh (QYHKIMIO KaK BAKHEHIIYI0O MaTeMaTHYEeCKYI0 MOJENb JUIS OMUCAHUS
MIPOLIECCOB U SIBIIEHUN OKPYKAIOIIEr0 MUpPA, MPUMEHATh (YHKIIMOHATIBHBIN S3bIK JUISI OMUCAHUS U
UCCIICIOBAHMSI 3aBUCHUMOCTEH MEXIQy (U3MYECKMMH BEIUYMHAMU. BBIMTYCKHUK —TOJXYYHT
BO3MO>XHOCTh HAYYHUTHCSI:

4)  TPOBOIUTH MCCIIEOBAHUS, CBA3aHHBIEC C U3yYCHUEM CBOMCTB (DYHKITHI1, B TOM YHUCIIE C
HCIIOJIb30BaHNEM KOMITbIOTEpA; Ha OCHOBE TpaMKOB U3yUYEHHBIX (PYHKIIHHI CTPOUTH 00Jiee CIIOKHBIE
rpaduku (KycOYHO-3aJaHHBIE, C

«BBIKOJIOTBIMI» TOYKAMH U T. I1.);

5) MCTOJIb30BaTh (DYHKIIMOHAIBHBIE MPEICTABICHUS U CBOMCTBA (DYHKIUI AJIsl pereHHs
MaTeMaTHYeCKUX 3ajlad U3 pa3IMuHbIX Pa3/IeoB Kypca.

UM CJIOBBIE TIOCJIIEAOBATEJIBHOCTU

BbImycKHUK Hay4YHUTCS:

1) MMOHUMATh u HCIOJIb30BATh SI3bIK  ITOCJIEA0BATEIBHOCTEN (TepMUHBI,
CUMBOJIMYECKHE 0003HAUYCHHS ),

2)  npuMeHATh (HOpPMYNBI, CBsA3aHHBIE C apUPMETHYECKOH U TeOMETPUYECKON
IIPOTPECCUSIMU, U ammapar, chOpMUPOBAHHBIN MPU U3YUEHUHU IPYTUX Pa3/ieioB Kypca, K PEIICHUI0
3aJa4, B TOM 4YHCIE C KOHTEKCTOM W3 pEaIbHOW >XU3HHU. BBIMYCKHUK IOJYYUT BO3MOXKHOCTD
HAYYUTHCS:

3)  pemars KOMOMHHpPOBAHHBIE 33/Ja4U C MPUMEHEHHEM (DOPMYIT N-TO YICHA U CYMMBI
MEPBBIX N WICHOB apU(METHUECKON U T€OMETPUIECKON MPOrpeccHii, MpUMEHss IpU 3TOM armnapar
YPaBHEHUH U HEPaBEHCTB;

4)  moHMMaTh apU(PMETHUECKYID M TEOMETPUYECKYI0 TMPOTPECCHUU KaK (PYHKIUHU
HATYpaJIbHOTO apryMeHTa; CBS3bIBaTh apU(PMETUUYECKYI0 MPOTPECCUI0 C JUHEHHBIM POCTOM,
FEOMETPUUECKYIO0 — C 3KCIIOHEHLIUATbHBIM POCTOM.

OIMNCATEJIbHAS CTATUCTUKA

BbIMyCKHUK HayuduTCS MCIONB30BaTh MPOCTEHINE CHOCOOBI MPEACTABICHUS W aHaIu3a



CTaTUCTUYECKUX JAHHBIX.

BBINTyCKHHK MTOJIYYHT BO3MOKHOCTE MTPHOOPECTH MTEPBOHAYAIILHBIH OIBIT OpraHu3auu coopa
JTAHHBIX MIPH TPOBEJICHUH OTpOca 0OIIECTBEHHOT'O MHEHHUSI, OCYILIECTBIISITh UX aHAIN3, IPECTABIISTh
pe3yJIbTaThl OIIpOca B BUAE TAOJUIII, TUATPAMMBI.

CJIYYAMHBIE COBBITUS U BEPOSITHOCTbD

BBINYCKHUK HAay4YHTCS HAXOIWTh OTHOCUTCIBHYIO YacCTOTY W BEPOSATHOCTh CIIYYaHHOTO
COOBITHSL.

BBIYCKHUK ~ TTOJIYYUT BO3MOXKHOCTH TMPUOOPECTH  OMBIT TPOBEACHHUS  CITyYalHBIX
OKCIIEPUMEHTOB, B TOM YHCJIE C MOMOIIbI0 KOMITBIOTEPHOTO MOACITUPOBAHUS, HHTEPIPETAIIUN UX
pe3yJIbTATOB.

KOMBHUHATOPUKA

BBINyCKHHMK HaydnTCS peniaTh KOMOMHATOPHBIC 33]1a41 Ha HaX 0K JICHUE YUCIIa 00bEKTOB WIIH
KOMOHMHAIIHAH.

BBIITYCKHUK TOJIY4YUT BO3MOYKHOCTb HAay4HUTbCSI ~ HEKOTOPBIM  CHELUAIbHBIM
npuémam pereHusi KOMOMHATOPHBIX 3aj1au.

[IpenmeTHbIE pE3yIbTaTBl  OCBOECHMS pabouei MporpamMmel 1O T€OMETPUH
IpeCTaBJICHbI 110 roaM 00y4eHusl.

Pa3Butne  JOrMYecKHX NpPeACTABICHHI u HaBBIKOB JIOTUYECKOTO

MBIIIJICHHS OCYIIECTBIIIETCS Ha MPOTSHKEHUH BCeX JIET 00y4YeHHs B OCHOBHOM IIIKOJIE B paMKaX BCeX
Ha3BaHHBIX KypcoB. lIpenmosaraercs, 4TO BBITYCKHUK OCHOBHOM ILIKOJBI CMOXET CTPOMTH
BBICKA3bIBAaHUS U OTPULAHUS BBICKA3bIBAHUM, PACIIO3HABATh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS,
IPUBOJUTH NMPUMEPBI U KOHTPIPUMEDBI, OBJIAJACET MOHATUAMM: ONPEACICHUE, aKCUOMa, TEOPEMA,
JI0Ka3aTe’IbCTBO — U HAYYUTCS MCIIOJIB30BaTh UX MPH BHIMOJIHEHUH YU€OHbBIX U BHEYUEOHBIX 3aj1au.

HATJIAJHAS TEOMETPUA

BeinyckHuK Hay4uTcs:

1)  pacno3HaBaTh Ha 4yepTexax, pUCYHKaX, MOJEIAX U B OKPYKAIOIIEM MHpE MJIOCKHUE U
IPOCTPAHCTBEHHBIEC T€OMETPUYECKHE (DUTYPBI;

2)  pacno3HaBaTh pa3BEPTKH  Kyba, MPSMOYTOJIBLHOTO napaiesienurea,
IIPaBUJILHOM MUPAMUBL, WIMHIPA U KOHYCA,
3) OmpeNesaTh 10 JUHEWHBIM  pa3Mepam pa3BEPTKHU burypsl

JMHEWHBIE pa3Mepsl caMoil pUrypsl 1 Ha00OPOT;

4)  BbUUCIATE O0BEM MPSAMOYTOJBHOIO Mapajulelenuena. BBITYCKHUK IMOJIy4uT
BO3MO>KHOCTb:!

5)  BbHMUHCIATH  OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX ¢uryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIBHBIX MapajICIICIUIIE OB,

6)  yriyOuTh U Pa3BUTh MPEACTABIEHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax;

7) IIPUMEHSATH IIOHATHE Pa3BEPTKU AJIs BBIITOJIHEHUS IIPAKTUYECKUX PACUETOB.

I'EOMETPUYECKHE OUI'YPBI

BrinyckHuK Hay4ures:

1)  nonb30BaThCSA A3BIKOM T€OMETPUH [Tl OTUCAHUS ITPEIMETOB OKPYKAIOILIET0 MUPa U UX
B3aMMHOTO PACIIOJIOKECHHUS;

2)  pacmo3HaBaTh M U300pakaTh HA YEPTEKAX M PUCYHKAX T€OMETpUUYECKUE (PUTYPHI U UX
KOH(UTypaluu;

3)  HaxoIUThb 3HAYCHMS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOILEHUS, IPAAYyCHYIO
mepy yriioB oT 0 1o 180°, mpuMeHsist onpenienenus, CBOMCTBA U MPU3HAKU (DUTYP M UX DIEMEHTOB,
oTHouIeHus Guryp (paBeHCTBO, TO00ME, CAMMETPHH, ITOBOPOT, MapaJUICILHBIN MEPEHOC);

4)  omepupoBaTh C HAYATHLHBIMH MOHATHSIMU TPUTOHOMETPUH U BBITIOIHATH YJIEMEHTAPHbIC
onepanuu HaJ GYHKLIUSAMH YIJIOB;

5)  pemars 3agayd Ha JOKA3aTENbCTBO, OMUPAACh HAa W3Yy4EHHBIE CBOMCTBa (uryp u
OTHOILEHUHA MEXy HUIMH U IPUMEHSISI U3y4YE€HHbIE METO/Ibl JJOKA3aTENbCTB;



6)  pewmars HECJIOXKHBIE  3aJaud Ha IIOCTPOEHHUE, IPHUMEHSS OCHOBHBIE
QITOPUTMBI TOCTPOCHHSI C TOMOUIBIO ITUPKYJIS U TUHEHKU;

7) pemiatb IPOCTEWIINE IUIAHUMETPUYECKHE 3aJadyd B IIPOCTPAHCTBE. BBITYCKHUK
MOJIYYUT BO3MOKHOCTD:

8)  OBIaAETh METOJIaMU PEIICHUS 3a7a4 Ha BBIUUCICHUS U J10Ka3aTeIbCTBA: METOJOM OT
MPOTUBHOT0, METOJIOM TO100Hs, METO/IOM Iepebopa BapUaHTOB U METOJOM I€OMETPUUYECKIX MECT
TOYEK;

9)  mpuoOpecTH OMBIT MPUMEHEHUS ATreOpanyecKoro ¥ TPUTOHOMETPUYECKOTO arapara
Y ujel ABMKEHUS TP PEIICHUU T€OMETPUUECKUX 3a]1a4;

10) oBmameTh TPATUIIMOHHON CXEMOU peIIeHUs 3a/1a4 Ha TOCTPOCHHE C TTOMOIIBIO IIUPKYIIS
Y JINHEUKU: aHaJIu3, IOCTPOEHUE, T0KA3aTENbCTBO U UCCIEA0BAHUE;

11) HayuuTbecs pemiath 3a/la4u Ha MOCTPOEHHE METOAOM IF'€OMETPUUYECKOTO MECTa TOUEK U
METOIOM IT000HS;

12) mpuoOpecTH OmBIT MCCIENOBAHUS CBOWCTB IIAHUMETPUYECKUX (DUTYp C TTOMOIIBIO
KOMITBIOTEPHBIX IPOrPAMM;

13) mpuoOpecTd ONBIT BBIMIOJIHEHHS MPOEKTOB 1o TemaMm: «['eomeTpuueckue
npeoOpa3oBanusi Ha Iulockoctw», «lloctpoenue orpe3skoB 1o Qopmyne». H3mepenue
FEOMETPUUYECKUX BEIUYUH

BrinyckHuK Hay4uTcs:

1) ucnosib30BaTh CBOMCTBA M3MEPEHUS JUIMH, TUIONIAJICH W YIJIOB NP PEIICHUH 3a7ad Ha
HAXOXJICHUE JUIMHBI OTpe3Ka, IJIUHBI OKPYXHOCTH, JJIUHBI AYT'HM OKPYXHOCTH, TPaayCHOW MEphI
yria;

2)  BBIYUCIATH JUIMHBI JIMHEHHBIX JJIEMEHTOB (UTYp W WX YIIIBI, UCHOIB3Ys (HOPMYIBI
JUTMHBI OKPY>KHOCTH U JUIMHBI IyTU OKPY>KHOCTH, (pOopMyIIbl Tutomaaeit ¢puryp;

3)  BBUMCIATH  IUIOLIAAM TPEYrOJIbHUKOB, MPSIMOYTOJIbHUKOB,
napajuieJIorpaMMOB, Tpareuuid, KpyroB U CEKTOPOB;

4)  BBIYUCHATH JJIMHY OKPY>KHOCTH, JUIMHY TYTH OKPYXHOCTH;

5)  pemarth 3aJa4M Ha JOKA3aTEIbCTBO C UCIOJIB30BaHUEM (HOPMYI ATUHBI OKPYKHOCTU U
JUIMHBI YTU OKPY>KHOCTH, (popMya mtomaneit puryp;

6)  pemarh NpaKTHUYECKUE 3a]1a4M, CBA3AHHBIC C HAXOXKICHUEM F€OMETPUUECKUX BEIMYUH
(McnoJB3yst MPH HEOOXOANMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPENICTBA).

BbIyCKHHUK TOTYyYUT BO3MOKHOCTD:

1)  BBIYHCIATH MJIOMEAAN (QUTYp, COCTABIEHHBIX W3 JIBYX WU OOJee MPSIMOYrOJIbHUKOB,
napajuIeIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

2)  BBIYUCISATH IJIOLIAU MHOTOYTOJBHUKOB, UCIOJIb3YsI OTHOILIEHUS PaBHOBEIIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

3)  npuoOpecTH OMBIT MPUMEHEHHS ANreOpandeckoro ¥ TPUTOHOMETPUIECKOTO arrmapara
U UIel IBUKEHUSI TIPU PEIICHUHN 3a/1a4 Ha BBIUYMCIICHHE IJI0IAe MHOTOYTOJIbHUKOB.

Koopaunatst

BbInycKHUK Hay4YHUTCS:

1)  BBIYMCIATH JJIMHY OTpPE3Ka MO KOOPJMHATAM €ro KOHIIOB; BBIYUCIISTH KOOPIWHATHI
CepeIUHBI OTPE3Ka;

2)  HKCHOJb30BaTh KOOPAUHATHBIA METOJ ISl U3yYEHUS CBOMCTB MPSMBIX U OKPY>KHOCTEH.

BbIyCKHHUK TOTYyYUT BO3MOKHOCTD:

3)  oBIaneTh KOOPJAWHATHBIM METOJOM PEILICHHUS 3a]]a4 Ha BHIYMCIICHUE U JI0KA3aTeNIbCTBO;

4)  TpuoOpEecTH ONBIT UCIOIH30BAHUS KOMIBIOTEPHBIX MPOrpaMM JJIsi aHAJIM3a YaCTHBIX
CJIy4aeB B3aMMHOI'0 PACIOJIOKEHUSI OKPY>KHOCTEN U MIPSIMBIX;

5)  mpuoOpecTd OMNBIT BHIIOJHEHUS MPOEKTOB Ha temy «lIpumenenue
KOOPJMHATHOT'O METOJa MPU PEIICHUH 33]1a4 Ha BBIYMCIICHUE U 1I0Ka3aTeIbCTBOY». BekTopbl

BbImycKHUK Hay4YHUTCS:



6)  omepupoBaTh C BEKTOPaMH: HAXOAUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 33JJaHHBIX
reOMETPUUYECKU, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEACHUIO 33JaHHOTO BEKTOpA Ha YKCJIO;

7)  HaxoIuTh IJS BEKTOPOB, 33/laHHBIX KOOPAMHATAMU: JJIUHY BEKTOpa, KOOPIAMHATHI
CyMMBI M Pa3HOCTU JIByX U OoJjiee BEKTOPOB, KOOPIMHATHI MPOU3BEACHMSI BEKTOpa Ha YHCIIO,
OPUMEHSISI TPU HEOOXOIUMOCTH COYETATEIbHBINA, MEPEMECTUTENBHBI M paclpeneTuTelbHbIH
3aKOHBI;

8)  BBIUHCIATH CKaJSPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUThH YTOJI MEKIY BEKTOpaMH,
YCTaHaBIIMBATh NEPIEHIUKYISIPHOCTD MPSIMBIX.

BrITTyCKHUK TTOJTYYUT BO3MOKHOCTD:

9)  oBIaAeTh BEKTOPHBIM METOAOM JUIsl pELICHHs 3a]1a4 Ha BBIYMCIICHUE U JOKA3aTeNIbCTBO;

10) npuoOpecTu ONBIT BHIIOIHEHUS IPOEKTOB Ha TeMy «lIprMeHeHre BEKTOPHOTO METo/1a
IIPU PEIICHUH 3a]a4 Ha BBIYUCIICHHUE U 1I0Ka3aTEeIbLCTBOY.

BEPOATHOCTb U CTATUCTUKA

OO0yyaronuiicst MOIY4UT CIEIYIOIIHNE TPEIMETHbIE PE3YJIbTAThI:

1) Yutare mHbOpMAIMIO, MPEACTABICHHYIO B TaOMUIAX, Ha AWArpaMMax, MPEACTaBISATh
JaHHBIE B BHUJE TaOJWIl, CTPOUTH OUArpamMMbl (CTOJIOMKOBBIC (CTOJNIOYATHIC) WM KPYrOBBHIE) IO
MacCUBaM 3HAYCHUM.

2) OnuchiBaTh U HMHTEPHPETUPOBATH pealbHbIE YHCIIOBBIE JIaHHBIE, MPEICTABICHHBIE B
TabIMIax, Ha IUarpamMmax, rpadukax.

3) Wcnonwp3oBaTh AJii ONMCAHUSA JAHHBIX CTATUCTHUYECKHE XapaKTEPUCTHKHU: CpelHee
apudmernueckoe, MearaHa, HanOObIEe U HANMEHbIIIeE 3HAYCHMS, pa3Max.

4) VmeTp mpencTaBieHHE O CIyYalHOM M3MEHYMBOCTH Ha MpPUMEpax IIeH, (U3MUECKHX
BEJIMYMH, aHTPOTIOMETPUUYECKUX JTaHHBIX, HIMETh MPEJICTABICHHE O CTATUCTUYECKON YCTONYMBOCTH.

OO0yyaronuiicst MOJIY4YUT CIEIYIOIINE TPEIMETHbIE PE3YJIbTAThI:

1) M3Bnekars u mpeoOpa3oBbIBaTh HHGOPMAIMIO, MPEICTABICHHYIO B BHIEC TaOIHII,
nuarpamm, rpaukoB, MPeACTaBIATh JaHHbIE B BUJIE€ TaOIUL, TUarpaMm, rpaguKos.

2) OnuchiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNe: CpeJHUX 3HAaUCHHU U Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHECHHE).

3) HaxonmuTh YacTOTHI YHCIIOBBIX 3HAYEHUW M YaCTOTHI COOBITUH, B TOM YHCIE IIO
pe3yabTaTaM U3MEPEeHU U HaOIOICHU.

4) HaxonuTh BEpOSITHOCTH CIIYYaifHBIX COOBITHH B ONBITAX, 3HASI BEPOSTHOCTH dJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B ONBITAX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

5) Wcnonw3oBaTh rpaduyeckue MOJEIU: JEPEeBO CIYYalHOTO DKCIEPHUMEHTA, JUarpaMMbl
Dilnepa, yucnoBas npsimas.

6) OnepupoBaTh TOHATHUSMU: MHOXKECTBO, IMOJMHOXKECTBO, BBINOJHSITH OINEPAIMA HAJ
MHOKECTBaMU: OOBEAMHEHHE, IEpeceueHue, IOMOJHEHHE, IMEPEUUCISITh 3JIEMEHThl MHOXKECTB,
MPUMEHSTH CBONCTBA MHOXKECTB.

7) Ucnonw3oBaTh Tpaduveckoe MPEACTABICHUE MHOXXECTB W CBSI3CH MEXIY HUMH IS
OTIMICAHUS MPOIIECCOB U SIBJICHHIA, B TOM YUCJIE MPU PEIICHUH 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB
U KypCOB.

OOyuarouuiics NOTYYHT CIEAYIONINE IPEIMETHbIE PE3YIIbTaThI:

1) WsBnekarb W mpeoOpa3oBbIBaTh HMHQPOPMALIUIO, TPEICTABICHHYIO B Pa3IUYHBIX
MCTOYHUKAX B BHJIC TA0JHII, TUarpamm, TpaKoB, MPEACTABISATH JaHHBIC B BUJE TAOIUIL, AHATPAMM,
rpaduKoB.

2) Pemarp 3amaun OpraHU30BaHHBIM MEPeOOPOM BAPUAHTOB, & TaKKE C HCIOJIb30BaHUEM
KOMOMHATOPHBIX MTPaBWII U METOJIOB.

3) Ucnonp30BaTh OnucaTeIbHbIC XaPAaKTEPUCTUKH JJII MACCUBOB YHCJIOBBIX AHHBIX, B TOM
YHClie CPEeTHUE 3HAUCHUS U MEPHI pacCEeUBaHUSI.

4) HaxoauTh 4acTOThI 3HAUEHUH M YaCTOTHI COOBITHSI, B TOM YHCIIE TIOJb3YSICh Pe3yIbTaTaMu
MIPOBEAEHHBIX U3MEPECHUI U HAOJIOICHUH.



5) HaxouTh BEpOSITHOCTH CITy4aifHBIX COOBITHI B MU3yYEHHBIX OIBITAX, B TOM YHCJIE B OIIBITaX
C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpUSAX UCIBITAHUN O MEPBOro ycnexa, B
cepusix ucnblTaHui bepHyun.

6) MeThb npeacTaBiaeHUE O CIydaiHOW BETMYMHE U O PaCIpe/IeIeHUH BEPOSTHOCTEH.

7) meTh mpencTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CJlydyaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOLIECTBE.

COJAEPKAHUE OBYYEHUA

MOAYJb «AJITEBPA»

7 KUIIACC

Yuciia 1 BIYMCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0 OT OAHOM (OpMBI 3amicu Apoleit K ApYyrou.
[TonsiTHE pPalMOHAJIBHOTO 4YHCJIA, 3alMCh, CPABHEHUE, YNOPSIAOYMBAHME DPALMOHAIBHBIX YHCEIN.
Apudmernueckue qecTBUS ¢ pallHOHAIBHBIMU YHCIaMy. Pemienne 3a1a4 u3 peaqbHON MPaKTHKU Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM: OINpE/AEIeHUE, MpeoOpa3oBaHHE BHIPAKEHUN Ha
OCHOBE OIIpeJeNIeHHs], 3aI1Ch 00JIbIINX Yncel. [IpoleHTsl, 3a1Kch MPOLIEHTOB B BUJIE ApoOu U 1podu
B BU/JIE NPOLICHTOB. Tpu OCHOBHBIE 3a/1a4K HAa IPOLIEHTHI, PELLIEHUE 3a1a4 U3 PEATbHOU MPaKTUKH.

[IpuMeHeHrEe TPU3HAKOB AEIUMOCTH, PA3JIOKEHNE HA MHOXKHUTEIN HATYPAJIBHBIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPAMasi K 0OpaTHast IPONOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepeMeHHBIE, 4YMCIOBOE 3HAYECHHME BBIPAXKECHUSA C INEepeMEHHOHU. [lomycTHMble 3HayeHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXY BETMYMHAMU B BUIE (popMyibl. Berurcnenus no
dopmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH, TOXKIECTBEHHO PaBHbIE BBIPAYKEHHSI, IIPaBUIIa
npeoOpa3oBaHusl CyMM U IPOM3BEAEHUI, NPaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOAOOHBIX
CJIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnowieHsl U MHOrouneHsl. CreneHb MHOrowieHa. CiiojkeHUE, BBIUMTAHUE, YMHOXKCHHE
MHOro4J€HOB. POpMyJibl COKpPalIEHHOIO YMHOJXKEHUS: KBaJpaT CYMMBI M KBaJpaT pa3HOCTH.
®dopmysa pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs M HEPaABEHCTBA

VYpaBHEHHUE, KOpeHb YypaBHEHHs, IpaBuUiIa IpeoOpa3oBaHUs YpaBHEHUs, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeitHoe ypaBHEHHUE C OJJHOM MEPEMEHHOM, YN CIIO KOPHEHN JIMHEMHOTO YpaBHEHUSI, PEIIICHUE
JUHENHBIX ypaBHeHUH. CocTaBlIeHNE ypaBHEHUN 110 YCIIOBUIO 3a/1a4ul. PelieHne TeKCTOBBIX 3a/1ay C
MMOMONIBIO YPABHEHU.

JluneliHOoe ypaBHEHHME C JBYMs INEepeMEHHBIMH U ero rpaduk. Cucrema AByX JTUHEHHBIX
YpaBHEHMH C JByMs IepeMeHHbIMH. PerieHue cucteM ypaBHEHMH CcHocoOOM IOJICTAHOBKHU.
[Ipumepsl penieHns TEKCTOBBIX 33a4 ¢ IOMOIIIbIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha npssMoil. YucnoBble npoMexyTKU. PaccTosiHue Mexay AByMsI TOUKaMU
KOOPJAUHATHOU MPSIMOIA.

[IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca W opAMHATa TOYKH Ha
KOOPJMHATHOW TIUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbIX ¢opmynamu. UteHuwe TpaduKoB
peanbHbIX 3aBUcUMOCTed. [Tonarue ¢pynkumu. I'padux ¢pynkuun. CpoiictBa (ynkimii. Jlunerinas
bynaknwms, e€ rpadpuk. I'padux ynkuu y = [x|. I'paduueckoe perneHue TUHEHHBIX YpaBHEHUN H
CUCTEM JIMHENHBIX YPABHEHUN.

8 KUIACC

Yucsa v BbIYUCICHUSA

KBaaparHeiii kopeHb u3 uucia. [loHsTtue 00 wuppanuoHadbHOM 4Hcie. JlecaTuuHbie
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npUOIKEHUs HppaoHanbHBIX Yucel. CBoiicTBa apu(METHYECKUX KBAJPATHBIX KOPHEW M HX
MPUMEHEHHE K TPe00pa30BaHUIO YUCIOBBIX BBIPAXXEHHUI U BHIYUCICHUSAM. [{efiCTBUTENbHbIE YUCIA.

Crenens ¢ 1enbIM II0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YHCa.

Anredpanyeckne BbIPaKeHUS

KBanpaTHblii TpEXUiIeH, pa3aoKeHUE KBaPAaTHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWMCTBO anredOpamdeckoir apodu. CrokeHue,
BBIUMTAaHUE, YMHOXXCHHE, JEICHHUE anreOpandyeckux ApooOel. PannoHalbHBIE BBIPAKECHHS U UX
npeoOpa3oBaHHeE.

YpaBHeHUsS M HEPaABEHCTBA

KBaapatHoe ypaBHeHue, ¢opMmyrna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUWi, CBOIAIIMXCS K JUHEWHBIM U KBajapaTtHbIM. llpocreiimme npoGHO-
palrOHAIbHbIE YPABHEHHS.

I'padmuueckas mHTEpHpeTanuss ypaBHEHUU C JBYMs TMEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
ypaBHEHUH C IBYMsl IEpeMEHHBIMU. [Iprmepsl penieHns: CUCTEM HEJTMHEWMHBIX YPABHEHHM C IBYMSI
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

UucnoBble HepaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCHMIIBHOCTDh HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJTHOM MepeMeHHOM. CUCTEMBI JIMHEHHBIX
HEPABEHCTB C OJITHOM MEPEMEHHOM.

DOyHKIUHA

[onarue ¢ynkumu. OOnacTh onpeneneHuss ¥ MHOXKECTBO 3HaueHHH (yHKuu. CriocoObt
3aiaHusl PyHKITUH.

I'padux pynxuu. Urenue cBoiictB pyHkImu no e€ rpaduky. [Ipumepsl rpadukoB GyHKINH,
OTPaXKAIOIIKX PEAIbHBIE TPOLIECCHI.

OyHKIMY, ONMUCHIBAIOIIME MPSIMYI0 W OOpaTHYIO MPONMOPLUOHAIBHBIE 3aBUCHMOCTH, UX
rpabuku. Oyukuun y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe pemeHne ypaBHeHHiI 1 CHCTEM
YpaBHEHUM.

9 KIIACC

Yucsa ¥ BbIYUCICHUSA

PanmonaneHple yncia, UppalMoOHaIbHBIE YMCIAa, KOHEYHbIE M OCCKOHEUHBIE AECATUYHBIC
npobu. MHOXeCTBO ACHCTBUTEIbHBIX YMCEIl, JHCTBUTENLHBIC YHCIa KaK OECKOHEUHBIE JeCATUYHbIC
npobu. B3anMHO OJHO3HAUYHOE COOTBETCTBUE MEXIY MHOXKECTBOM JIEHCTBUTEIBHBIX YHCEN U
KOOPJAMHATHOU IIPSIMOM.

CpaBHEHHE NEUCTBUTEIBHBIX YHCEN, apuPMETHUYECKUe IACHCTBUS C ACHCTBUTEIHLHBIMHU
YUCJIaMH.

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIUTEILHOCTD IPOILIECCOB B OKPYXKAIOIIEM MUpE.

[MpubmmxéHHoe 3HaYCHHE BEIMYUHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue yucel.
[Ipukuaka u olleHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHHUsS M HEpaABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOIAIIMXCS K TMHEHHBIM.

KBanpaTtHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOAAIIMXCS K KBapaTHbIM. bukBanpaTHoe
ypaBHeHue. [Ipumepsl pelieHusi ypaBHEHUN TpPEThbed U YETBEPTOM CTEMEHEH pa3ioKeHUEM Ha
MHOKHUTEIH.

Pemenue apoOHO-panimoHaIbHBIX YpaBHEHUM. PelieHne TeKCTOBBIX 3a/1au alreOpandecKum
METOJIOM.

YpaBHEeHHE C JIBYMs TEPEMEHHBIMH M ero Tpaduk. PemieHune cucTeM IBYX JHHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU. PellieHre cucreM IByX ypaBHEHUN, OHO U3 KOTOPBIX JIMHEWUHOE,
a Jpyroe — BTOpoi cremeHH. ['paduyeckas WHTEpHpETaIUs CHUCTEMbl YpaBHEHUN C JBYMsI
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.
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YucnoBble HEPABEHCTBA U UX CBOMCTBA.

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

DyHKIUHA

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

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

YucnoBsle NOCIEA0BATENBHOCTH

YuciioBble NOCJIEA0BATEIbHOCTH U MPOTPECCUM

[lonaTre uyMcIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIBHOCTH PEKYPPEHTHOU
dbopmyoit u popMyIIo 1-TO YiIeHa.

Apudmernueckas 1 reoMmeTpuyeckas nporpeccuu. @opMyIibl #-To YieHa apupMeTHIecKoi u
reOMETPUUYECKON TPOrpeCCUii, CyMMBbI MIEPBBIX 71 YIEHOB.

N3o0pakeHne 4ICHOB apU(PMETUYECKOH W TeOMETPUYECKOH Nporpeccuii TOYKaMu Ha
KOOPAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCTOHEHIHAIBbHBIN poCT. CIOKHBIE MMPOLIEHTHI.

MOAYJb «'EOMETPUS»

7 KIIACC

Hauanpubie moHsaTus reoMmerpuu. Touka, mpsimasi, OTpe3OK, Jiyd. Yrosu. Buasl yrios.
Beprukanbabie 1 cMexHbIE YIUibl. buccektpuca yria. Jlomanas, MHoroyroisHuk. [lapanneasHoCTb
U NEPHEHANKYISPHOCTD MPSIMBIX.

Cummetpuunbie ¢purypbl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMmeTpud. [IpuMepsl cuMmeTprn B
OKpPY’KarOIlleM MUDE.

OCHOBHBIE MOCTPOEHHUSI C TIOMOILBIO [IUPKYJIS U JTUHEHKHU. TpeyronpHuk. BeicoTa, Mennana,
OuCcceKTpuca, NX CBOICTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpolicTBa W TIpU3HAKW paBHOOGAPEHHOTO TpeyroibHUKA. [Ipu3HaKM paBeHCTBa
TPEYTOJIbHUKOB.

CaoiicTBa U MpU3HAKY NapAIIEIbHBIX NPIMbIX. CyMMa yTiI0oB TpEyroyibHUKA. BHENTHUE yriibl
TPEYrOJIbHUKA.

[IpssmoyronbHblli  TpeyronbHUK. CBONCTBO MeIuaHbl NPSIMOYTOJBHOTO TpPEYroJIbHUKA,
NpOBEAEHHOW K  TUmoreHy3e. [Ipu3sHaku paBeHCTBa  NPSIMOYIOJBHBIX  TPEYTOJIBHUKOB.
[IpsiMoyrobHbBIN TPEYTroJIbHUK C yriaoM B 30°.

HepaBeHcTBa B reOMeTpHUH: HEPABEHCTBO TPEYIOJbHHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OOJIbIIEM YIiie U OONbIIEH CTOPOHE TPeYronbHUKA. [lepneHIuKysp 1 HaKJIOHHAS.

['eomeTpuyeckoe MecTo TOUEK. bruccekTpuca yria u cepeIMHHBIN NEPHEHIUKYISAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUEK.

OKpYXKHOCTb U KPYT, XOpJla U TUAMETP, UX CBOICTBA. B3anMHOE pacnonokeHnue OKpyKHOCTH
u npsimoii. KacarenbHas u cekymast K okpyKHOCTU. OKpy>KHOCTb, BOUCAaHHAsA B yroJy. Brimcannas u
ONMUCaHHasl OKPYKHOCTH TPEYTrOJbHHUKA.

8 KUIACC

UYetpipéxyronbHuku. [lapaminenorpamMmm, €ro mnpu3HakKd M CBOWCTBA. YacTHble ciydau
napajuieIorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBaJpar), UX MPU3HAKH WU CBOMCTBa. Tpamemws,
paBHOOOKas Tpaneuus, e€ cBoicTBa U npusHaku. [IpsmoyroapHas Tpanenus.

Meron ynBoenuss Menuanbl. LleHTpanbHas cummerpus. Teopema daneca u TeopeMa o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEyrojabHUKa U Tparneuuu. L{eHTp macc TpeyrojibHuUKa.

[TogoGue TpeyrosbHUKOB, Koddduiment nmomodus. [Ipu3Haku momoOus TPEyroJbHUKOB.
[Ipumenenne mog00us PU PEIICHUH MTPAKTUICCKHIX 3a]1a4.

CgoiicTBa IIomae reoMeTpudeckux Quryp. @opMynbl s TUIOMIAAM TPEYrOJbHUKA,
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napaiuienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0MAAeH MoK00HBIX GUryp.

Brruncnenue miomaaei TpeyroibHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

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

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

Brniucannble ¥ IEHTpajdbHBIC YIJIBI, YTOJ MEXKIY KacaTE€IbHOW M XOPAOM. YTIBl MEXKIY
XOpAaMH M CeKyIMMU. BrincaHHble M ONKCaHHBIE YETBIPEXYTONBHUKU. B3auMHOE pacronoxeHue
IBYX OKpyxkHOcTel. Kacanue okpyxxuocteit. O01ue kacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienue TpeyroyibHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PellleHre mpakTHYeCKux
3a/1a4 C UCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [1og061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpOU3BEJEHUU OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEACHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJipare KacaTeJIbHOM.

BekTop, ammHa (MOIynb) BEKTOpa, COHAIpPABIEHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEpaluy Haj
BEeKTOpaMHU. PasznoxeHue BEeKTOpa IO ABYM HEKOJUIMHEApHBIM BeKTOopaM. KoopauHatbl BeKTOpa.
CxkanspHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXKIEHUS JJIVH U YIJIOB.

JlexapToBbI KOOPAUHATEI HA IIJIOCKOCTH. Y PABHEHUS IIPSIMOU U OKPY’KHOCTU B KOOPAMHATAX,
IepeCeUeHNE OKPYKHOCTEN U MPAMBIX. MeTOl KOOpJAMHAT U €ro MIPUMEHEHNE.

IIpaBunbHbIE MHOTOYroJabHUKU. [nmvHa okpykHOCTH. I'panycHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUIUH 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 BUJE TaOJHUL, TUarpaMm, rpaukoB. 3anoJHeHUE Ta0IUL, YTCHUE
Y TIOCTPOEHUE JararpaMM (CTOJOMKOBBIX (CTOJIOYATBIX) M KPYroBbIX). UTeHHE rpadKOB peaabHbIX
nporeccoB. M3Brneuenne MHPOPMALUU U3 AUArpaMM U TAOIUI], UCIOJIH30BAHNE U MHTEPIIPETALIUS
JTAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: cpelHee apu(MeTHUYecKoe, MeAHaHa, pa3Max, HauOoibliee U
HauMeHbIlIee 3HaYeHUsI Ha0opa YMCIOBBIX NaHHBIX. [IpuMepsl ciiydaifHON N3MEHYHBOCTH.

CrnyvaiiHplii SKCepUMEHT (OIBIT) M ciaydaiiHoe coObiTHe. BepostHocTh M yactoTa. Poib
MaJIOBEPOATHBIX U TMPAKTUYECKH TOCTOBEPHBIX COOBITHI B mpupoje M B oOuiectBe. MoHera u
UrpanbHasi KOCTb B TEOPUU BEPOATHOCTEN.

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 ¢ momoipo rpados.

8 KUIACC

[IpencraBienue JaHHBIX B BHIE TaOIUI, TUarpaMm, rpaguKoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, IOAMHOXeCTBO. Omnepanuy HaJ MHOXECTBaMMU:
oObenuHEeHHe, TmepecedeHue, gomojHeHue. CBoicTBa  omepanuid  HaJA  MHOXKECTBaMHU:
IIEPEMECTUTENIBHOE,  COYETaTENbHOE,  pacHpeleiIuTeNbHOe,  BKiIoueHus.  Mcmonbs3oBanue
rpaduyeckoro MmpencTaBiICHUs] MHOXKECTB JUIsl ONMHMCAHUS pEealbHBIX IPOIECCOB M SBICHUM, MpuU
pELIeHNH 3a1a4.

N3mepenne paccenBaHus AaHHBIX. Jlucmepcuss M CTaHIAPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DeMeHTapHbIE COOBITHS CITydaitHOTO ombITa. CiayuyaiiHble COOBITHS. BeposaTHOCTH COOBITHH.
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OnbITBl ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAapHbIMU cOObITHSAMHU. CiyyaifHbiii BbIOOp. CBsi3p MeXIy
MaJIOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU COOBITHSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa J€pEBbEB: €IMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BUCSYEW BEPILMHBI,
CBSI3b MEX]y YMCJIOM BEpIIUH U uncioM pédep. [IpaBuno ymHokeHus. Penenne 3a1a4 ¢ moMoIbo
rpagoB.

[TpotuBonomnoxubie coObITHA. [[uarpamma Diinepa. OO0bequHEHNE U TTepecedeHUue COOBITHH.
HecoBmecTHble coObiTus. @opMyia CIIOKEHUS BEpOSITHOCTEH. YCIOBHAs BepOSITHOCTb. IIlpaBumio
yMmHOXeHus1. He3aBucumele coObiTus. [IpencraBnenue skcriepuMeHTa B Bujie fepeBa. Pemenue 3agay
Ha HaX0’KJIEHUE BEPOSTHOCTEN C IOMOIIBIO JEPEBA CIIY4allHOIO AKCIIEPUMEHTA, IUarpaMM DUiepa.

9 KVIACC

[IpencraBnenne AaHHBIX B BUjAE TaOnMll, AUarpamm, rpaduKoB, UHTEPIIPETALUs TaHHBIX.
YreHue u NOCTpOEHUE TaONINL, TUarpaMM, rpauKoB MO peanbHbIM JaHHBIM.

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

I'eomerpuueckas BeposTHOCTb. CilyyailHbI BBIOOpP TOUKHM M3 (UTYpHl Ha IUIOCKOCTH, 3
OTpe3Ka U U3 IyI'¥ OKPYKHOCTH.

Ucneiranne. Yenex u Heynauya. Cepus ucnelTaHuil 10 nepBoro ycnexa. Cepust MCIbITaHUI
bepuymnu. BeposTHOCTH COOBITHIT B cepur HCTIbITaHuN bepHymn.

CrnyualiHas BeNMYMHA W pacCHpelelIeHHe BEpOSTHOCTEH. MaremMaTHuecKoe OXXHJIaHuE U
qucnepeus. IIpuMepel MareMaTH4eCKOro OXHMAAHHA KaK TEOPETHYECKOrO CPEIHEro 3HA4YeHUs
BEJIMYMHBI. MaTemMaTHuecKkoe OKUIaHWE U JUCHEPCUs CIy4allHOW BEIWMYMHBI «UHCIO YCIEXOB B
cepuu ucnbsiTanui bepHynm.

[Tonsarue o 3akoHe OGonbIIMX yKced. M3MepeHre BepoOsITHOCTEH ¢ MOMOIIbIO 4acToT. Ponb n
3HAUYCHHE 3aKOHA OOJIBIIINX YUCEN B IPUPOJC U OOIIECTBE.

®OPMBbI OPTAHU3AIIMY YUEBHBIX 3AHSATHI, OCHOBHBIX BU0B
YYEBHOMU JESITEJBHOCTH

B ocHoBy opranuzanuu y4eOHBIX 3aHSITUA U OCHOBHBIX BHUJOB JIEATEIbHOCTH Y4aIIUXCS
MOJIO)KEH CHCTEMHO-JIESATEIbHOCTHBIA TMOAXO0M, IMO3BOJISIONMH (HOPMHUPOBATH y OOYUYAIOLTUXCS
yHHUBEpcaibHble yueOHbIe AeicTBUs. B kauecTBe OCHOBHBIX MCHOJIB3YIOTCSI MPOOJIEMHbBIE METOIbI
00y4YeHUs: YaCTHYHO-TTOMCKOBBIN, UCCIIEAOBATEIbCKUN.

[TpuoputeTHbIME pOopMaMK U METOJaMH PabOThI ¢ OOYYAIOUTUMUCS  SBISIOTCSA: IPOEKTHAs
pabota, ¢poHTanbHas pabora, paboTa B MalbiXx rpymmax (2-3 uenoBeka), HCCIEIOBATEIbCKAs
JeSTeNIbHOCTh, MH(GOPMAIMOHHO-TIONCKOBasl  JIeATEIbHOCTh (paboTa ¢  JIOMOJHUTEIbHBIMU
UCTOYHUKAMU MH()OPMAIIMH: YHIUKIONEANSIME, CIIPABOYHUKAMHU, CIIOBAPSIMH, HAYYHO-TIOMYJISIPHOM
JauTepaTypoii, pecypcamu Internet), mperycMOTpEHO POBEACHHUE BUIEO-YPOKOB.

Bce BrImIeniepedncIeHHBIE TEXHOIOTUN TaKXKe PACCUUTAHBI M JUJISI OOYYEHUS YYalluXcs C

OB3.
TEMATHYECKOE INIAHUPOBAHHUE C YKABAHUEM KOJTUYECTBA
YACOB, OTBOAUMBIX HA U3YUYEHUE KAXK/IOU TEMbI
MOAYJb «AJI'EBPA»
Ne Conepxanue Kypca Yacsl y4eOHOr0 BpeMeHH

Bcero 7 8 9

1 Bripaxkenus, ToxxaecTBa, 22 22

YpaBHeHust
2 OyHKIUU 11 11
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3 CreneHb ¢ HaTypaJIbHBIM 11 11
MoKa3aTeiemM
4 | MHOrOWICHBI 17 17
5 | ®opmysbl COKpAIEHHOTO 19 19
YMHOXKEHUS
6 | CucreMpl TMHENHBIX YpaBHEHUN 16 16
7 | PaunonanbHble 1podu 23 23
8 | KBagpaTHbie KOpHU 19 19
9 | KBanpaTHble ypaBHEHUS 21 21
10 | HepaBenctBa 20 20
11 | CreneHb ¢ 11eIBIM OKA3aTEIIEM. 11 11
DNIEMEHThI CTATUCTUKU
12 | KBagparnunas QyHKIus 22 22
13 | YpaBHEHUS U HEPABEHCTBA 14 14
C OJIHOM NMEepEeMEHHON
14 | YpaBHEHUS 1 HEPABEHCTBA 17 17
C IBYMsI IEPEMEHHBIMU
15 | Apudmernueckas 1 reOMETpHUECKas 15 15
MIPOrPECCUu
16 | DnemMeHThl KOMOMHATOPUKH 13 13
Y TEOPUHU BEPOATHOCTEHN
17 | IloBTOpeHue 35 6 8 21
Hroro 306 102 102 102
MOJAYJb «'EOMETPHUS»
Ne Conep:xanue Kypca Yacbl y4eOHOr0 BpeMeHH
Bcero 7 8 9
1 Hauanenbie reomerpuueckue 10 10
CBEJICHUS
2 TpeyroabHUKH 17 17
3 [TapannensHbIE psIMbIE 13 13
4 CoOTHOILIEHUS MKy CTOPOHAMU 29 18 11
U yIJIaMU TPEYTroJbHUKa
5 YeTbIpexyrojJbHUKU 14 14
6 [Tnomanu 14 14
7 [TogoOHbIE TPEYTOIBLHUKHI 19 19
8 | OkpyxHOCTB, Kpyr 17 17
9 Bekropel. MeToa koopauHaT 18 18
10 | HyimHa OKpYy>KHOCTH U 12 12
Ioaab Kpyra
11 | [ABuxeHue 8 8
12 | AKCHOMBI T€OMETpUH,HavYaIbHbIE 10 10
CBEJICHUSI CTEPEOMETPUU
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13 | IoBTropenue 23 10 4 9

Hroro 204 68 68 68
MOAYJIb «BEPOSATHOCTBb U CTATUCTHUKA»
Ne Conep:xanue Kypca Yacbl y4eOHOr0 BpeMeHH
Bcero 7 8 9

1 I[IpencraBieHue JaHHBIX 7 7

2 OnucaTenpbHasi CTaTUCTHKA. 12 ] 4
PaccenBanne janHbIX

3 CiyyaliHasi ©3BMEHYUBOCTh 6 6

4 | Beenenue B Teoputo rpados 8 4 4

5 BepositHOCTB 1 yacToTa 4 4
CIIY9aifHOTO COOBITHS

8 MHoxecTBa 4 4

9 BepositHOCTB cimydaitHOTO 6 6
COOBITHS

11 | CnyuaitHbie COOBITUS 8 8

12 | DnemMeHTHl KOMOMHATOPUKHI 4 4
I'eomerpuyeckas BEpOSATHOCTD 4 4
Ucnwiranusa bepnyiu 6 6
Crny4aiiHasi BeTM4YHHA 6 6

13 IToBTOpEeHue 8 4 4
O06001eHne, KOHTPOJIb 19 5 4 10
Hroro 102 34 34 34
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