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A
2023-2024 yuebHEM TO&

TpebdoBaHus K pe3yJibTaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl.
[Inanupyemble pe3y/ibTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

W3ydyeHne mMaTeMaTUKH Ha YPOBHE OCHOBHOTO OOIEro o0pa3oBaHMs HAMpPaBIECHO
Ha JIOCTH)KEHUE OOYyYalOUMMUCS JIMYHOCTHBIX, METANPEAMETHBIX U HPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YJIbTATOB OCBOCHUS yU€OHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJBTATBI

JInYHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  NIPOrpaMMbl [0  MaTE€MaTHKe
XapaKTEepU3YIOTCS:

1) maTpuoTuYecKoe BOCIIUTAHHE:

IPOSIBJICHUEM HHTEpECa K MPOLUIOMY M HACTOSIIEMY POCCUHCKONM MaTEeMaTUKH,
EHHOCTHBIM OTHOILIIEHUEM K JOCTHUKEHHUSM POCCHUICKHX MATEMaTHUKOB U POCCHMCKOM
MaTEMaTUYECKOM IIKOJIbI, K HMCIOJb30BaHUIO 3TUX IJOCTHKEHUWA B JAPYIMX HaykKax M
NPUKIATHBIX chepax;

2) rpakaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHCHUIO 00SI3aHHOCTEN TpakIaHWHA W peaju3alliy €ro Mpas,
MPEACTABIICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3TUIHBIX
CTPYKTYD, SIBICHUM, MPOIEAYp IPaXKAaHCKOTo o0I1IecTBa (Hampumep, BbIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO JTHUYECKHX NPOOJIEM, CBS3aHHBIX C MNPAKTHUYCCKUM
OPUMEHEHUEM JIOCTUKEHUM HayKH, OCO3HAHHEM BaXKHOCTH MOPAIbHO-3TUYECKUX
MPUHITUIIOB B ACSTEIBHOCTU YUYEHOTO;

3) TpyaoBoOe BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B peleHuu npaktudeckux 3ana004
MAaTeMaTUYECKOW  HAIIPaBJICHHOCTH, OCO3HAaHWEM  BAXXHOCTH  MAaTEMATHUYECKOIO
oOpa3oBaHMsl Ha TMPOTHXKEHUU BCEU JKM3HM MM YCHEIMHOM mnpodeccHnoHaTbHOMI
NESATEIIbBHOCTY M pa3BUTHEM HEOOXOIMMBIX YMEHMH, OCO3HAHHBIM BBIOOpOM H
IOCTPOECHHUEM HHJMBUYyAJIbHOM TPAaeKTOPUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTreTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY W JCTETHYECKOMY  BOCIIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, pEIICHUH, pPacCyXACHUN, YMEHUIO BUICThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOIO IMO3HAHMA:

OpHMEHTALMEN B ACATEILHOCTU Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEACTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UYEJNOBEKa, MPUPOAbl U OOIIECTBa,
NOHMMAaHHEM MaTeMaTUYeCKON HayKu Kak c(epbl YeJOBEUECKOM NeATeIbHOCTH, ITaroB
€€ pa3BUTUA M 3HAYMMOCTH JUIA PA3BUTHUS LMBWIM3ALHAH, OBJAJCHUEM S3BIKOM
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MAaTE€MaTUKM M MaTeMaTH4Ye€CKOM KYHBTypOﬁ KaKk CpcaACTBOM IIO3HAaHUA MHpPa,
OBJIAACHHUEM HpOCTCﬁIHHMPI HaBBIKaMH HCCHCHOB&TCHBCKOﬁ JCATCIIPHOCTH,

6) ¢pusnueckoe BocnMTaHUE, (OPMHPOBAHUE  KYJBTYPbl  310POBbSI H
IMOIMOHAJIBLHOTO 0JIaronoJTyuns:

TOTOBHOCTBIO MPUMEHSATh MAaTEMATUUECKUE 3HAHUSI B MUHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 370pOBOTO 00pasa XW3HU (30pOBOE MUTAaHWUE, COATAHCUPOBAHHBIA PEKUM
3aHATUH M OTIbIXa, peEryyisgpHas (Quanyeckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pedIieKcuu, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOro e ImpaBa Jpyroro
YeJI0BeKa;

7) 3K0J0rMYecKoe BOCIIUTAHME:

OpHeHTaHHeﬁ Ha MNMPHUMCHCHUC MATCMATHUYCCKUX 3HAHUU AJI1 pCHICHUA 3aaa4 B
00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Cpenbl, MJIaHUPOBAHMS MOCTYNKOB M OLIEHKU MX
BO3MOXXHBIX TOCIEJACTBUM JJIsI OKpYXKAroIIed Cpelbl, OCO3HAHHEM TJI00AJbLHOTO
XapakTepa IKOJOTHUECKUX TTPOOJIeM U MyTel UX PEeIICHUs;

8) ajanTanus K U3MEHAKIIUMCSH YCJIOBUAM COLMATBLHOU M PUPOAHOM CPeAbI:

TOTOBHOCTBIO K JEHUCTBUSAM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOE€M KOMIIETEHTHOCTH 4YE€PEe3 MPAKTHUYECKYKO AEATEIIbHOCTh, B TOM YHCIIE YMEHUE
YUUTBCSl Y APYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOW JESATEIHHOCTU HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETEHIIUU U3 ONbITA IPYTHUX;

HE0OXOAMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YUCIE POPMYIHPOBATH
UJIeH, TTOHSTHS, TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YUCJIE PaHEE HE M3BECTHBIX,
0CO3HaBaTh ACPUIIUTH COOCTBEHHBIX 3HAHWM W KOMIIETCHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BbI30B, TPEOYIOUIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHHUS
U AecTBus, GOPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHHS TpPOTpaMMbI O MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmiero oOpa3zoBanusi y oOywatomierocsi OyayT cGOpPMHUPOBAHBI MeETalpeIMETHBIC
pe3yJIbTaThl, XapaKTEPHU3YIOUINECS OBJAJICHUEM YHUBEPCATbHBIMU TO3HABATEIHHBIMH
JNCWCTBHUSIMU, YHUBEPCATBHBIMH KOMMYHUKATUBHBIMU JCHCTBUSAMHU M YHUBEPCATHHBIMH
PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTeibHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
Ba3oBble Jjornyeckue AeicTBHA:

BBISIBIISAIT W XapaKTEpU30BaTh CYIIECTBEHHBbIE MPHU3HAKKM MaTeMaTHYeCKUX
O00BEKTOB, MOHATHI, OTHOIIEHUN MEXIYy MOHATUSAMH, (OPMYIHPOBATH OIpPENEICHUS
NOHSTUN, YCTaHABIMBATH CYIIECTBEHHBIH MPHU3HAK KiIacCU(PHUKAIMN, OCHOBAHUS IS
0000111eHNs ¥ CpaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIHN3a;
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BOCIPUHUMATh, (POPMYIHPOBATh U IPEOOPA30BBIBATh CYKJIECHUSA: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIE, AUHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBIBIIITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEYHS B
(akTax, [aHHBIX, HAOJNIOJEHUSX M YTBEPXKICHUAX, MpeAjaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JienaTh BBIBOABI C  HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEAyKTUBHBIX W
VWHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3duparh J0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEpXKIACHHWM (MpsiMble U OT
IPOTUBHOTO), IPOBOJUTH CaMOCTOSATEJIEHO HECJIOXKHBIC JI0Ka3aTeIbCTBA
MaTeMaTH4eCcKUx (PaKTOB, BBICTPAaWBaTh apPryMEHTAIMIO, NPUBOIAUTH MPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS;

BbIOMpaTh CIOCOO pelleHus y4yeOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHus, BRIOMpaTh HauboJee MOAXOMALUINI ¢ y4€TOM CaMOCTOSATEIBHO BBIIECICHHBIX
KPUTEPUEB).

ba3oBble nccienoBarebCKHe JeiiCTBUS:

WCIIOJIP30BaTh  BOMPOCHI KAaK MCCIENOBATEIBCKAM WHCTPYMEHT ITO3HAHUS,
(bopMyIMPOBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHABJIMBATh MCKOMOE M JaHHOE, (JOPMUPOBATH THUIOTE3y, apTyMEHTHPOBATH CBOIO
MTO3HUIMI0, MHEHHE;

IIPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY TUIaHY HECJIOXHBIM SKCIICPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENIbHO  (popMyNIUpoBaTh OOOOIIEHUST W BBIBOJLI IO pPe3yJbTaTaM
MPOBEIEHHOTO HAOIOACHUS, MCCIICOBAHUS, OIICHUBATh JIOCTOBEPHOCTH IMOJIYYCHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O0O0OIICHUN;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TakKkKe BBIIBUTATH
MIPEAIOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAITH ~ HEJOCTATOYHOCTh U W3OBITOYHOCTH,  WMHGOPMAIMH,  JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHMS 3a]a4H;

BEIOWpATh,  aHAJIM3UPOBATh,  CUCTEMATHU3WPOBATH W  HUHTEPIPETHUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB U ()OPM MIPEACTABICHHUS;

BBIOMpATh (QopMy MpeAcTaBieHHs MHGOpPMAIMUM U WJUTIOCTPUPOBATH peElIacMble
3aJlayu CXeMaMH, TuarpaMmmMaMu, HHOU rpauKoi U MX KOMOMHAIHSIMU;

OIICHUBATh HAAEKHOCTh MH(POpPMALMK N0 KPUTEPUAM, MPEIJIOKEHHBIM YUUTEIEM
WM C(POPMYIIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKATHBHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eliCTBHSA:

BOCIIpUHUMATL H (I)OpMYJ'IPIpOBaTB CyXKIACHUA B COOTBCTCTBHHU C YCIOBHUAMHU H
OeIsIMu O6HICHI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPaKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U
IMUCBbMCHHBIX TCKCTAaX, AdBATh IMOACHCHHA IO XOA4Y PCHICHUA 3a1da4M, KOMMCHTUPOBATD
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TIOJTyYEHHBIN Pe3yJIbTaT;

B XOJ€ OOCYXJEHMS 3a/laBaTb BONPOCHI IO CYIIECTBY OOCYKIAa€MOW TEMBI,
poOJIeMBbI, peraeMoi 3ajadyr, BHICKA3hIBATh HJICH, HAIIEJICHHBIE HA TOWCK pEIICHHUS,
COTIOCTABJISATh CBOM CYXACHHS C CYXICHHUSMH JAPYTUX YYaCTHHUKOB JHAJIOTA,
oOHapyXMBaTh PA3INYUE U CXOJICTBO MO3UINI, B KOPPEKTHOU Gopme (HOpMyInpoBaTh
pa3HOTIIACHs, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YNbTAThl PEIICHUS 3aJa4dl, JSKCIEPUMEHTa, WCCIEeIOBaHNUS,
MPOEKTa, CaMOCTOATEIHLHO BHIOMpATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3amad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayuTOPHH;

MOHUMATh W UCTIOIH30BaTh MPEUMYINECTBa KOMAaHAHON ¥ MHIWBUYyaTbHON paObOTHI
IIPU PEIIeHUU YIeOHBIX MaTEMaTHUECKHX 3a7ad;

NPUHUMATh 1I€JIb COBMECTHOM JI€ATENbHOCTH, IUIAHHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOThI, pacIpenessiTh BUIbI PabOT, TOTOBAPUBATHCS, 0OCYXKIATh MPOIIECC
U pe3ysbTat paboThl, 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (0OCYyX)aeHUS, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU
JEHCTBUS C IPYTUMU YICHAMH KOMaH/bI, OIICHUBATh KA4ECTBO CBOETO BKJIaJa B OOIIHIA
IPOAYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHUBEpPCAJbHbIE Y4eOHbIE 1eCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, AITOPUTM PEUICHUS 3a7auyu (UJIU €ro 4acThb),
BBIOMpATh CHOCOO pemieHusi ¢ Y4E€TOM HMEIONIMXCS PECYpCcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUpPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI PELIEHUH C Y4ETOM
HOBOU HH(pOpMaLUN.

CaMOKOHTPOJIb:

BIaJeTh CHOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJI Ipoliecca U pe3yJibTaTa
pelIeHns MaTeMaTUYECKOM 3a7a4u;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PEUICHUM 3aJauH,
BHOCUTb KOPPEKTHUBBI B JEIATEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HANJECHHBIX
OILINOOK, BBISIBICHHBIX TPYTHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pE3yJibTaTa JESITEIbHOCTH MOCTABJICHHOM LEIU H
YCIOBUSIM, OOBSCHATh NPUYUHBI AOCTM)KEHMSI WM HENOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE PE3YNBTATHI OCBOEHUS TPOTPAMMBI 10 MATEMATHUKE MPEICTABIEHBI 10
rojam 0oOy4eHMs B CIACAYIOUIMX pa3jeiax MporpaMMbl B paMKax OTIEIbHBIX yYEOHBIX
KypcoB: B 5-6 kjaccax - kypca «Matemartukay, B 7-9 kiaccax - KypcoB «Anredpay,
«I'eomerpus», «BEpOATHOCTb U CTATUCTHKAY.
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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISICTCSI OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa30BaHMUS:
oHa oOecreurBaeT M3y4YCHHE APYTUX AMCIHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHNE HEOOXOAMMO IS MPOJAOHKEHUST 00pa30BaHUs U B
MOBCEIHEBHON >KM3HU. Pa3zButue y o0Oydyarolmuxcsi Hay4YHbIX NPEICTaBICHUNA O
MPOUCXOXKJICHUH M CYIIHOCTH airedpanmdeckux aOCTpakiuii, crmoco0e OTpakKeHUs
MaTEeMaTUYeCKOW HAayKOW SIBJICHHH W TIPOIIECCOB B TMPHUPOJE U OOIIECTBE, POJIU
MaTEMaTUYECKOTO0 MOJICITUPOBAHUS B HAYYHOM TMO3HAHWUU M B MPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS M KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTanyy B COBpeMEHHOM mudpoBoM oOmiecTBe. M3yueHue anreOpbl obecrieunBacT
pa3BUTHE YMEHHUS HaOJII0JaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINIUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JNEUCTBUS W BBIBOABI, (OPMYIMpOBaTh yTBepkaAeHHUs. OCBOCHHE Kypca aireOpbl
obecreunBaeT pa3BUTHE JIOTMUYECKOTO MBINUICHUS OOYYarOIIMXCA: OHU HCIOJIb3YIOT
NEAYKTUBHBIE W WHAYKTHBHBICE PACCYXKIEHUS, O00O0OIEHHE U KOHKPETU3AIHIO,
abctparupoBanue u aHanoruto. O0yueHue anredpe mpeAmnogaracT 3HaYUTEbHBIA 00bEM
CaMOCTOSITEJIbHON JCSATEIHPHOCTA OOYYaIONIUXCs, TIOITOMY CaMOCTOSITEILHOE PEIICHUE
3a/1a4 SBISETCS Pean3aIueit AesITeIbHOCTHOTO IPUHITUIA O0ydICHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIETO
o0pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOJUUYECKHE JIMHUU:
«Uucma W BBIYUCICHHS», «ANTeOpandeckue  BBIPOKCHUS», «YPaBHEHUS W
HepaBeHCTBa», «DyHkumn». Kaxpas u3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YyYCHUs Kypca, B3aMMOJICUCTBYS C APYTHUMH
ero JnuHUAMH. B xome wu3ydeHHMs ydeOHOTO Kypca OOYyYaromuMCs TPUXOJIUTCS
JIOTHYECKH PACCYKIIaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBs3M C
3THM B IIPOrpaMMy Y4eOHOTO Kypca « Airedpa» BKIFOUEHBI HEKOTOPhIE OCHOBBI JIOTUKH,
NPEJICTABICHHBIE BO BCEX OCHOBHBIX paslielaXx MaTeMaTHYeCKOTO OOpa3oBaHHS H
CIOCOOCTBYIOIIHE OBJIAJICHUIO 00yJaroIUMUCS OCHOB YHHUBEPCATHHOTO
MaTeMaTH4ecKoro si3bika. ComepKaTenbHOM U CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOTO
Kypca «Anrebpay sBISETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Conepxanne nTuHUM «YKcaa M BBIYUCICHUS» CIIY)KHT OCHOBOMW JUIS TajbHEHUIIIEro
W3YYCHUS MaTeMaTHKH, CIOCOOCTBYET PAa3BUTUIO y OOYYaIOIMIUXCS JIOTHYECKOTO
MBIIUICHHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAaThCS  alTOPUTMAMH, a TaKXKe
NPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX ISl TOBCEAHEBHOW >KH3HHU.
PaszBuTrHe MOHATHS O YHCIIE Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHHUs CBS3aHO C
palMoHaIbHBIMA M HMpPPAIlMOHATIBHBIMUA YUCIaMH, (OPMUPOBAHUEM IMPEACTABICHUN O
JCHCTBUTEILHOM YHCIIE. 3aBEPIICHNUE OCBOCHUS YMCIIOBOM JIMHUU OTHECEHO K CPEeTHEMY
00111eMy 00pa30BaHMUIO.

Copnepxkanre ABYX anreOpandecKux JUHUN - «Anredpanueckue BBIPAKCHUS» U
«YpaBHEHHS W HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO Y OOYYArOIIMXCS
MaTEeMaTHYECKOTO afmapara, HEeOOXOIWMOTO JUIs pelIeHHs 3a7a4 MaTeMaTHKH,
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CMEXHBIX MPEAMETOB W IMPAKTUKO-OPHUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHMs Y4eOHBIM MaTepual TPYNIHPYETCS BOKPYT palMOHATbHBIX
BhIpaXeHU. Anrebpa JAEMOHCTpHpPYET 3HAUYCHHE MAaTeMaTHKA KaK s3bIKa IS
MOCTPOCHUS MATEeMAaTUYECKUX MOJIEJIeH, OMUCAHUS MPOLIECCOB U SIBICHUM pPeajbHOro
mupa. B 3agaun oOyueHuss anrebpe BXOAAT TakXKe JajbHeWIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHUSI, HEOOXOIMMOTO, B YaCTHOCTH, IIJII OCBOCHHS Kypca
uH(GOpPMATUKHU, U OBJIAJICHHE HABBIKAMU JEAYKTUBHBIX paccyxaeHuil. [Ipeo6pasoBanue
CUMBOJIBHBIX ()OpM  CIOCOOCTBYET pa3BUTHIO BOOOpaXeHHs, CIOCOOHOCTEH K
MaTeMaTHYEeCKOMY TBOPUYECTRY.

Conepxanve (GyHKIMOHATBHO-TPAUIECKON JMHUW HAIEJICHO Ha TMOJIy4YeHUe
00ydJalmuMUCs 3HAHUKA O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOAENIH IS
ONMMCAaHUSA M UCCIEIOBaHMUS Pa3HOOOpPA3HBIX MPOIECCOB U SABICHUH B MPHUPOJE H
obmectBe. M3ydeHne marepuaia CrocoOCTBYET Pa3BUTHIO y OOYYArOIIMXCS yMEHHUS
WCTIONIb30BaTh Pa3jIMYHbIC BHIPA3UTEIbHBIC CPEACTBA S3bIKa MATEMATHUKH - CIIOBECHBIC,
CUMBOJINYECKHUE, TpaduyecKue, BHOCUT BKJIaJ B (JOPMUPOBAHUE MPEACTABICHUI O POIH
MaTEeMaTHKHU B Pa3BUTHH IUBUIU3AIIUU U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax m3ydaercs y4eOHbIH Kypc «Anredpay,
KOTOpBIM BKJIOYACT CIEIYIOIIME OCHOBHBIE pa3ienbl cojepkanus: «Uucna u
BBIUUCIICHUS», «AJNTeOpanuecKkue BBIpAXEHHUS», «YpaBHEHUS U HEPABEHCTBA,
«DOyHKIIUN.

OOmiee uHMCIO 4YacoB, PEKOMEHAOBAaHHBIX I HW3Y4YeHHs Y4eOHOTO Kypca
«Anrebpay, - 306 gacos: B 7 kmacce - 102 gaca (3 ywaca B Henmento), B 8 kimacce - 102
yaca (3 yaca B Hezien0), B 9 kiacce - 102 gaca (3 yaca B HEJIEIIO).

COJEPXAHUE OBYUYEHUA
7 KJIACC

PAIIMOHAJIBHBIE YUCJIA

AJiredpanyeckue BbIpaKeHUs

[lepemeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKEHUsS C IEpeMeHHOMU. JlomycTumele
3HAYEHUsA IepeMeHHbIX. [IpencraBieHre 3aBUCMMOCTH MEXIY BEIMYMHAMU B BUJE
¢dopmynbl. Beruucinenus mo ¢opmynam. IlpeoOpazoBaHue OyKBEHHBIX BBIPAKCHHIH,
TOKJIECTBEHHO PaBHBIC BBIPAKEHUS, IPABHUIIA MIPEOOPa30BAHUSA CYMM U IPOU3BE/ICHUM,
IpaBHJIa PACKPBITHS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIbHBIM [IOKA3aTEIIEM.

OpHounensl ¥ MHorousieHsl. CreneHb MHoOrowieHa. CIoKeHHWE, BBIYUTAHHUE,
YMHOKEHHE MHOTOYJIEHOB. POpPMYyJIbl COKPAIIEHHOIO YMHOXEHHS: KBaApaT CyMMBbI U
kBaapar pasHocTd. Dopmyna pasHOCTH KBaaparoB. Pa3jokeHWEe MHOTOWIEHOB Ha
MHOKHUTEIIH.
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YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YypaBHEHHUSA, TMpaBuia MpeoOpa3oBaHUsl  ypaBHEHHS,
PaBHOCWJIBHOCTb YPaBHEHHU.

JluHerHOE YypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEW JIMHEMHOIO
YPaBHEHMS], PEIICHUE JMHEWHBIX ypaBHEHUW. COCTaBIIEHHE YPABHEHUN IO YCJIOBHIO
3aaa4d. Penienne TeKCTOBBIX 3a7a4 C MOMOILBIO YPABHEHHU.

JIuneliHoe ypaBHEHUE C JIByMs IepeMeHHbIMU M ero rpaduk. Cucrema IBYX
JMHENHBIX YPABHEHUM C JBYMsI epeMEHHbIMU. Pelienre cucteM ypaBHEHHM criocoOoM
NOACTAaHOBKU. [ IpuMepsI pelieHns TEKCTOBBIX 3a/1a4 € MOMOLIBIO CUCTEM YPABHEHHIA.

DyHKIMHA

Koopnunara Touku Ha mnpsiMod. YucinoBble NpOMEXYTKH. PaccrosiHue Mexmy
JIByMSI TOUKaMU KOOPJMHATHOMN MPSIMOH.

[IpsimoyroisibHast cuctemMa koopauHat, ocu Oxu Oy. AbGcuucca U OpAMHATA TOYKU
Ha KOOpJauHATHOHN miockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (GopMynamu. UteHue
rpadukoB peanbHbIX 3aBUcuMOcTed. [lonarue ¢pynkuuu. I'paduk Gynkiuu. CpoiicTBa
byukiui. Jluneitnas gynkums, e€ rpaduk. I'padux Pynkuum y = |x|. I'paduueckoe
pelIeHre JTMHEUHBIX YPABHEHUN U CUCTEM JIMHEHNHBIX YPABHEHUMN.

8 KJIACC
Yuciia v BBIYUCICHUSA
KBanpaTHblii kopeHb u3 uncia. [lonstue 00 uppanuoHaabHOM YKcie. JlecaTuuHbIe
NPUOIMKEHUST HPpalMOHANIbHBIX Yuced. CBoiicTBa apuMETHUYECKUX KBaJpaTHBIX
KOpHEW U WX MPUMEHEHHE K IPeoOpa30oBaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYMCICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.
CreneHb C 1EeNbIM MoKazaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YUCIIA.

AsreOpandeckue BbIPAKEHUS

KBanparHsiil TpEXUIICH.

Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anredpamveckoin Apoou. CrnoxeHue,
BBIYUTAHUE, YMHOXCHHE, JICJICHUE allre0pandecKx Apooeii. ParmonanbHbIe BRIpaKeHUs
U UX IpeoOpa3oBaHue.

YpaBHeHMS U HEPaABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyiia KOpHEHW KBaJpaTHOro ypaBHeHHs. Teopema
Buera. IlpocTeiimme npoOHO-paniioHaIbHbIe ypaBHEHUSI.

Pemrenre TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

UucnoBble HEPABEHCTBA M KX CBOMCTBA. HepaBEHCTBO € OJIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEIHbIE HEPABEHCTBA C OAHOW NepeMeHHONW. CucTteMbl
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKIMHA

[Tonsitue Qynkuuu. OOnacTh OmpeneseHus] U MHOXKECTBO 3HAYCHHUM (YHKITHH.
Crioco0bl 3aaHust GyHKITHI.

['paduk dpyukiuu. Urenue cBoiicTB ¢hyHkIuu 1o e€ rpaduky. [Ipumeps rpadgukos
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GYHKINNA, OTPaXKAIOMINUX PEATbHBIE MPOIIECCHI.

OyHKIMY, ONUCHIBAOIIME TMPAMYIO U OOpaTHYI0  MPONOPLUOHAIbHbBIE
3aBucuMocTH, ux rpaduxu. OyHKIEE y = x°, ¥ = x), y = x, y=|x|. ['paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

YucJia 1 BBIYUCIEHUS

ParmonanpHbple 4mcia, WppalMOHANIBHBIE YHCIA, KOHEYHbIE W OECKOHEYHBIC
JeCATUYHBIC APOOU. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, JCHCTBUTEIIBHBIC YUCIA KaK
OCCKOHEUHBbIE JIeCATUYHBIC JpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY
MHO’KECTBOM JICHCTBUTEIBHBIX YACET U KOOPAUHATHON MIPSMOM.

CpaBHeHue JNICUCTBUTCIBHBIX YHCEI, apupMeTHIECKUE JICUCTBUS
C ICUCTBUTEIbHBIMU YHCIAMH.

Pazmepbl  00OBEKTOB  OKpY’KAIOIIEro MHUpaA, JJIMTEIBHOCTh IPOIIECCOB B
OKPYXaoIIEM MUpE.

[IpubnmxEnHoe 3HAYCHUE BEJIMYMHBI, TOYHOCTh MpuOIMmKeHus. OKpyTieHHe
yucell. [Ipukuaka v oueHka pe3yiabTaToB BEIYMCICHUH.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienre ypaBHEHN M, CBOASAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHHM, CBOISIIMXCS K KBaJApPATHBIM.
bukBagpatHoe ypaBHeHuE. lIpumepbl pelmieHuss YpaBHEHUM TPETbEUM U YETBEPTOMU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemienue apoOHO-palMOHAIBHBIX — ypaBHEHUW. PelieHue TEKCTOBBIX —3ajad
anredpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMM u ero rpaduk. PemieHue cucrem JBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YPAaBHEHUN, OJHO
U3 KOTOPBIX JIMHEHHOE, a Jpyroe - BTOpoi creneHu. ['paduueckass mHTEepnperanus
CHUCTEMBI YPAaBHEHU C IBYMS IIEPEMEHHBIMMU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoM.

YHuciioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHEHWHBIX HEPABEHCTB C OJHOW MNEPEMEHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJIHOM mepeMeHHoU. KBanpaTHbeie HepaBeHCTBA. [ 'paduueckast
WHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DyHKIMHA

KBampatnunas ¢Qynkuusa, e€ rpapuxk u cBoictBa. [lapaGoma, KoopauHATHI
BEPILMHBI TapaboIbl, OCb CAMMETPUHU apadoJIbL.

Ipadukn byskumit: y = Ax, y=#Ax+ b, y=~x,y=x3,y=1x, y = |x|, 1 ux
CBOMCTBA.

YucioBble MOCT€10BATEILHOCTH H POrPeccuu
[TonsiTue  YUCIOBOM  MOCIENOBATENBHOCTH. 3aJaHHUE  IOCJIEJOBATEIBbHOCTU
PEKyppEeHTHOH (opMyioit u HopMyIIoi #-ro diieHa.
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Apudmerrueckass U reoMeTrpuueckas rmnporpeccuu. DopMmyabl  #-r0  WICHA
apupMETHIYECKON U TEOMETPUIECKON MPOTPECCUM, CYMMBI IEPBBIX NUJICHOB.

N3o0pakeHne 4jieHOB apu(pMETHUECKON U MeOMETPUUYECKOM MPOrpecCuil TOUKaMH
Ha KOOPJAWMHATHOM TUIOCKOCTH. JIMHEWHBI W SKCIOHEHIMAIbHBIM pPoCT. CIloXKHbBIE
MPOLICHTBHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbie pe3yabTaThl OCBOEHUS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yucaa v BIYMCICHUSA

BrimonHsaTh, codeTast yCTHbIC ¥ MMCbMEHHBIC PUEMBI, apu(MeTHIecKue qeHCTBUS
C palMOHAJILHBIMU YHUCIIAMH.

HaxonuTh 3HaY€HUS YUCIIOBBIX BBIPAXKEHUH, MPUMEHATh pa3HOOOpa3Hble CIIOCOOBI
Y IpUEMBI BBIYMCIICHUS] 3HAYEHUI IPOOHBIX BBIPAKEHUH, COAEPIKAIIUX OOBIKHOBEHHBIE
U JICCSITUYHbBIE APOOH.

[lepexomuts OT OnHON (oOpMBI 3amucu 4YHucen K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTHU B
OCCKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIbHBIE YHCIA.

OKpyrasTh YKCIIA.

BbINonaHAT, TPUKKUAKY U OLEHKY pe3yJibTaTa BBIYUCICHHUM, OLIEHKY 3HAYCHH
YHUCJIOBBIX BBIPAKEHUU. BBINOMHATH AEUCTBUS CO CTENEHSAMU C HaTypajlbHBIMU
MOKa3aTeJIsIMH.

[IpumMeHsATh NpU3HAKUA JETUMOCTH, PA3T0KEHHWE HA MHOMKUTEIU HATypaJbHbBIX
YHCell.

Pemiate npakTMKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIE C OTHOIIICHUEM BEJMYMH,
POMOPIMOHAIBHOCTBIO  BEIMYMH, TMPOLUEHTAMU, HHTEPIPETUPOBATh PE3YyJIbTaThI
peuieHus 3a1a4 ¢ yuéToM OrpaHUYeHHM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX
00BEKTOB.

AsreOpandeckue BbIPAKEHUS

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHUIO U CHMBOJIMKY, NPUMEHATH €€ B
Ipoliecce OCBOEHUs yueOHOTO MaTepHaia.

Haxonute 3HaueHHs OYKBEHHBIX BBIPAXKEHUNW TPU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoinonHsaTh 1IpeoOpa3oBaHus 1EJIOr0 BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOJI0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATS YMHOKEHUE OJTHOWJIEHA HA MHOTOWJIEH U MHOTOWIEHAa Ha MHOTOWIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIIeCTBIATh Pa3I0KEHNE MHOTOUJIEHOB HA MHOKUTEU C TIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIero MHOXHTEINS, TPYNIHPOBKH CllaraeMblX, HpUMEHEHHUs (opmys
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COKpaIIEHHOTO0 YMHOXKEHHUSI.

[IpumensaTe npeoOpa3oBaHMs MHOTOYJICHOB IS PEIICHHS Pa3IMYHBbIX 3a/ad U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajlbHBIMHM IOKa3aTeIsiMU  JJis
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrars nuHElHBIE YpaBHEHUS C OJHOW NTEPEMEHHOM, IPUMEHSS IpaBUIia Iepexoaa
OT HCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsATh, SBISETCA JIM YHUCIO
KOpPHEM YpPaBHECHMUSI.

[Ipumensaty rpaduueckue METOAbl NMPU PEUICHUH JUHEHWHBIX YpaBHEHUN U UX
CHCTEM.

[TopOupaTh IpUMEpPHI AP YUCE, SIBISIOUUXCS PEIICHUEM JTMHEHHOT0 YpaBHEHHUSI C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTU TpaduK JMHEHHOTO YpaBHEHUS C JBYMS
NePEMEHHBIMHU, MOJIB3YCh T'papUKOM, IPUBOIUTH TPUMEPDHI PEILICHUS YPABHEHUS.

Pemats cucrteMsl AByX JIMHEMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU, B TOM YHUCJIE
rpaduyecKH.

CocTaBisaTh U pelIaTh JUHEWHOE YPABHEHUE WIM CUCTEMY JIMHEMHBIX YpaBHEHUUN
[0 YCJOBHUIO 3a/1aud, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlauu
MIOJTYYEHHBIN PE3YJIbTaT.

DyHKIUU

N300paxkaTtb Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATAM, JIy4d, OTPE3KHU, MHTEPBaJbl, 3alHCHIBATh UYHCIOBHIE MPOMEXKYTKH Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHON IUIOCKOCTH TOYKHM TIO 33JaHHBIM KOOpJUHATaM,
CTpOUTH Tpaduku TUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKINH ) = |x|.

OnuceBaTh € MOMOIIBI0 (PYHKIMI MU3BECTHBIE 3aBUCUMOCTU MEXAY BEITUYMHAMU:
CKOpOCTb, BpEMs, PAcCTOSIHHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOJAUTEIILHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil crnoco0 MNPEACTaBICHUS U aHaidu3a HHPOPMAIIHH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OpMaIUi0 U3 rpaMKoB pealibHbIX MPOLIECCOB U
3aBUCUMOCTEM.

[IpenMeTHbie pe3yabTaThl OCBOEHUS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavYaIbHBIE MPEICTABICHHUS O MHOMXECTBE JCUCTBUTEIIBHBIX YHUCET
JUIsl CPaBHEHUS, OKPYIJICHUS W BBIYUCIICHHUM, W300paKaTh JCUCTBUTEIBHBIC YHCIIA
TOYKaMHU Ha KOOPJAMHATHOM MPSIMOU.
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[IpumeHsaTs TOHATHE apUPMETHUYECKOTO  KBAJPAaTHOTO  KOPHS, HaXOJUTh
KBaJpaTHbIE KOPHHU, HCHOJIb3ys TMPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBITIOIHATH
npeoOpa3oBaHusl BBIpAKEHUM, COAEp)KAIMX KBaJApaTHBbIC KOPHH, MCIIOJB3Ysl CBOMCTBA
KOpHEH.

Hcnonp30BaTh 3amvcy OOJIBIINX U MAJIBIX YHCEI C TTIOMOIIBIO JECATUYHBIX APOOei
u creneHen yucia 10.

AsreOpanveckue BbIPAKEHUS

[IpuMeHSATh MOHATHE CTETICHH C IETBIM TTOKA3aTeNIeM, BBITTOTHITH TPEoOpa30BaHUS
BBIPAKEHUM, COAEPKAIINX CTETIEHU C IEIbIM MOKa3aTEJIEM.

BhINoAHATE TOXIIECTBEHHBbIE MPEoOpa30BaHUs pALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPABWJI JEHCTBUN HAJ] MHOTOWICHAMH U aNTreOpandecKuMu JIpPOOsSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumensaTy mpeoOpa3oBaHMsl BBIPAKEHUW ISl PEIICHUS Pa3IUYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHBIE, KBAaJApATHBIE YPABHEHHS W PALMOHAIBHBIC YpPABHECHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IBYMs IEPEMEHHBIMU.

[IpoBoaUTH MPOCTENIINE UCCIECAOBAHUS YPABHEHUM M CUCTEM YPABHEHUM, B TOM
YuCcjie C TpUMEHEHHEM Tpaduueckux mnpeacraBieHuil (ycTaHaBIMBaTh, WMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT CI0OBECHON (POPMYTUPOBKH 33/1aud K €€ anreOpanyecko MOICIH C
IIOMOIIBI0 COCTABJICHUS YPABHEHUS WM CHUCTEMbl YPABHEHUN, WUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4y MMOJYYEHHBIN pE3yJIbTaT.

[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKHU, PELIATh
JMHENHBIE HEPABEHCTBA C OJHOW TEPEMEHHOW M WX CHCTEMBI, J1aBaTh IpauuecKyro
WJUTEOCTPALMIO0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[lonumaTh W MCHONB30BaTh (PYHKIMOHAIbHBIC MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUs), OMNPEACNIiATh 3HAa4eHHEe (YHKIIMU TO 3HAYCHUIO
aprymMeHTa, ONpeAesiaTh CBOMCTBA PYHKIMU IO €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHbIX (QYHKIIMIA BUIA:

y=#x,y=x2,y=x3,y= \/x, Yy = |x|, onmuchIBaTh CBOMCTBA YUCIOBOM (HYHKITUU

o e€ rpaduxy.

[IlpenmeTHbie pe3ynbTaThl OCBOCHUS TNPOTPaMMbl y4yeOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

YucJia 1 BBIYUCIEHUS
CpaBHHBATh M YHOPSAOUYMBATH PAlMOHAIBHBIE U HPPALIMOHAIBHBIC YKCIIA.
Beimonuate apudmMeTnyeckue IEUCTBUS C PalMOHAIBHBIMM UYHCJIAMH, COYeTas
YCTHBIE M TIMCbMEHHBIE MPUEMBI, BBIMOJHATH BBIUMCICHUS C HWPPalUOHAIbHBIMU
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YHUCJIaMHU.

Haxom/m, 3HAYCHUSI CTEIICHEH C OCJIbIMKA ITOKAa3aTCIsAIMHU U KOpHCﬁ, BBIYUCJIATD
3HA4YCHHA YU CIOBBIX BLIp&)KCHHﬁ.

OprrJ'IHTL I[CﬁCTBPITCJ'ILHBIC quciia, BBIIIOJIHATD IMPUKUIKY pe3yiibTaTta
BBIQHCHCHHﬁ, OLCHKY YHMCJIOBBIX BBIpa}KCHI/II‘/’I.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBAaJpATHBIE YPABHECHUS, YPAaBHEHUS, CBOISIIHUECS K HUM,
npocTteliue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemats cuctemsl NByX JIMHEHHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMUA U CHCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE SBJISCTCS JTUHECUHBIM.

Pemiate TekcToBBIE 33724 aNreOpanvyeckuM CrocoOOM C MOMOIIBIO COCTABJICHHUS
YPaBHEHHUSI UM CUCTEMBI JBYX YPAaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MIPOCTEHIIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHEHHM, B TOM
Yucjie C TpUMEHEHHEM Tpaduueckux mnpeacraBieHuil (ycTaHaBIMBaTh, WMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiate nuHeiiHble HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, U300paXaTh pElICHUE
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aIMChIBATh PEHIEHHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKJIIOYAOIIME
KBa/IpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIUYHBIX 3a/1a4.

DyHKIUU
Pacno3naBate ¢GyHKIMUM u3ydeHHbIX BHAOB. [loka3piBaTh CXEMaTHYECKH

pacnojoXeHne Ha KOOPAUHATHON MIIOCKOCTH rpadukoB GyHKIUN Buga: y =#x + b, y =
fAx,y=ax2+bx+c,y=x3,y=1\x y=|€ B 3aBHCEMOCTH OT 3HAYCHHil
K03(pHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crpoute ¥ u300paxaTb CXEMaTHMUECKU TpaduKU KBAJPaTUUHBIX (YHKIIMM,
OIMCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

PacrioznaBate KBaJpaTWuHyl0 (QYHKIUIO 1O (Qopmyse, HPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOTPECCHU

PacnioznaBate apudMeTHyecKkyr0 M T€OMETPHUECKYI0 IPOTPECCHU TMPHU Pa3HbIX
croco0ax 3aaHusl.

BoINOTHATE BBIUKCICHUS C UCTIONIB30BaHUEM (DOPMYIT N-TO WieHa apupMeTHuyecKoit
Y TEOMETPUYECKOMN ITPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJAMHATHOMN IMJIOCKOCTH.

Pemare 3amauu, CBA3aHHBIE C YMCIOBBIMH IIOCJIENOBATEIBHOCTSMHU, B TOM YHUCIIE
3aJla4yl U3 PEeAJbHOM KU3HM (C MCHOJIB30BAHUEM KaJIbKYJISTOpa, LU(POBBIX
TEXHOJIOTUH).
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«T'EOMETPUS» B 7-9 KIACCAX

HOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OMH U3 OCHOBHBIX Pa3[€iOB IIKOJbHOW MAaTEMAaTHKH, UMEOIINMA
CBOEH 1IeNIbI0 00ECIeUTh HM3yYeHUE CBOMCTB M pa3MepoB (Uryp, MX OTHOLIEHUH H
B3aMMHOE PpACIIOJIOKEHUE, ONUPAETCS Ha JIOTMYECKYI0, JIOKA3aTEIbHYIO JIMHHMIO.
[leHHOCT, W3ydYeHHs] TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
3aKJII0YAETCS B TOM, 4YTO OOYYarOUIMICS YYUTCS MPOBOAMTH JOKA3aTeNIbHbIE
pacCcy X IeHus, CTPOUTh JIOTUYECKHE YMOB3AKJIIOUCHHMS, [IOKA3bIBaTh HCTHHHBIC
YTBEPKACHUSA U CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKIAEHUS «OT
MPOTUBHOTO», OTIWYaTh CBOWCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpATHBIE
YTBEPKICHUS.

BTOpoil LEHHOCTBIO HM3YyYEHHsS] T€OMETPUHU SIBISETCS MCIOJIb30BAHHE €€ Kak
UHCTPYMEHTAa IIpU PEIICHUM KaK MaTEMaTUYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOMINXCS B peasibHOM Ku3HU. OOydaronIuiicss JOJKEH HAYyYUTbCS ONPEICIUTh
r€OMETPUYECKYI0 (UTYpYy, ONHUCATh CIIOBAMU JIaHHBIA 4YEpPTEX WIIM PUCYHOK, HAWUTH
IIOHIA/Ib 3€MEIBHOT0 Y4YacTKa, pPaccuyuTaTb HEOOXOIMMYIO AJIUHY ONTOBOJIOKOHHOTO
kabenss wim TpeOyeMmble pa3Mephl Tapaka i aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTENbHAA JIMHUS B HU3ydeHUH reomerpuu. [lpum pemeHun 3amad
PAKTUYECKOTO XapakTepa OOYyYalolUMUCA YYHUTCS CTPOUTh MAaTEMaTUYECKUE MOJENH
peaNbHbIX KU3HEHHBIX CUTYyallui, MPOBOAUTH BBIUMCICHHS U OLECHUBATh aJICKBATHOCTD
MIOJIyYEHHOT'O pe3yJIbTaTa.

KpaiiHe BakHO MOMYEPKUBATH CBSI3W TEOMETPUHM C JAPYTUMH  y4EOHBIMH
npeaMeTaMi, MOTHBHUPOBATh HCIIOIB30BaTh OIPEACICHUS TEOMETpUYECKUX (uryp u
HNOHSTUH, TEMOHCTPUPOBATH MPUMEHEHUE MOJYUYEHHBIX YMEHUN B (DU3UKE U TEXHUKE.
Oty cBsi3u Haubosee SpKO BHUIHBI B Temax «Bekrtopb», «TpuroHomerpuueckue
cooTHoOLIEHUs», «Metona koopauHat» U «Teopema [ludaropar.

Yuebnpii kypc «['eomeTpus» BKIIOYACT CIEAYIOIMIME OCHOBHBIC pa3Ieiibl
comepxkanusi:  «l'eomerpuueckue ¢Gurypsl W HUX  cBOHcTBa», «M3mepeHue
FEOMETPUYECKUX BEIUYUH», «/leKapTOBbl KOOpPAMHATHI Ha IUIOCKOCTH», «BeKTOphI»,
«/IBrkenust miockoctuy, «IIpeodpazoBanus nogo0Ous».

OOmiee YMCIO YAcOB, PEKOMEHJIOBAHHBIX [IJIi H3Y4YeHUs Y4YeOHOro Kypca
«I"eometpust», - 204 vaca: B 7 knacce - 68 yacoB (2 yaca B HeJeN0), B 8 kiacce - 68
yacoB (2 yaca B HeJZlel0), B 9 kitacce - 68 4yacoB (2 yaca B HEJICIIO).

COIAEPKXAHUE OBYUYEHUA
7 KJIACC

Havaneuble nonstusa reomerpuu. Touka, npsmas, OTPe3OK, Jyd. Yrona. Buael
yriioB. BepTukansHele U CMeXHbIE yIuIbl. buccekrpuca yrina. JIomaHasi, MHOrOyroJibHUK.
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[TapanienbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBbIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOICTBa oceBoil cummeTpuu. [Ipumepsi
CUMMETPHUU B OKPY>KaIOIIIEM MHpE.

OcCHOBHBIE MOCTPOCHHS C TTOMOIIBIO LIUPKYJIS U JUHEHKU. TpeyroabHuk. Beicora,
MeaaHa, OUCCEeKTpHca, UX CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUI TpeyTroiabHUKH. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M NpHU3HAKH PaBHOOEIPEHHOTO TpeyroiabHUKa. [Ipu3Haku paBeHCTBA
TPEYTrOJIbHUKOB.

CBoiicTBa M mNpU3HAKU MapauieNbHbIX NpsMbIX. CymMma YIJIOB TpEyrojabHUKA.
BHenHue yriibl TpeyrojgbHUKa.

[IpssMmoyronbHbldA  TpeyroibHUK.  CBOMCTBO  MeAMaHbl  MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, NPOBEIEHHOM K runotreHyse. [Ipu3HaKku paBeHCTBA MPSMOYTOJbHBIX
TPEYroJbHUKOB. [IpsIMOYTOJIbHBIN TPEYTroJabHUK C yTiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIMHE
JoMaHoOW, TeopemMa O OojblieM yrie W OoJyibllied CTOPOHE TPEYroJbHUKA.
[lepneHaAUKYISIp U HAKJIIOHHAS.

['eomeTpuyeckoe MecTo Touek. buccekrpuca yria U cepeuHHBIN MepreH UKy
K OTPE3KY KaK reOMETPUUYECKUE MECTa TOYEK.

8 KJIACC

Yeroipéxyronpauku. IlapannemorpamMm, €ro mnpu3HakMd M CBOMCTBA. YacTHbIE
cllyyau MapajuieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaApar), UX TMPU3HAKU U
cBoricTBa. Tpamenus, paBHOOOKas Tpamnenusi, € cBoicTBa 1 npusHaku. [IpsmoyronbpHas
Tpareuus.

Meron yaBoeHuss Meauanbl. LlenTpanbHas cummerpus. Teopema aneca wu
TEOpEMa O IPOMOPLUHUOHAIIBHBIX OTPE3KaAX.

CpenHue JIMHUM TPEYroJibHUKA U Tpaneuu. LIeHTp Macc TpeyrojbHHKa.

[Tonobue TpeyrodbHUKOB, KO3 duiueHT noaoous. [Ipusznaku no00us
TpEYroJbHUKOB. [IpriMeHeHne no100us Npy pelIeHUH MPAKTUYECKUX 3a1ay.

CpoiictBa 1uiomiageil reomerpuueckux @uryp. Dopmynbl g WUIOMIAAA
TpPEYroJibHUKa, MapaiesorpamMmma, pomdba u Tpanenuu. OTHOIIEHUE IUIOMAeH
OJ00HBIX (UTYP.

Brlunciienne 1oniaaeil TPEYroJbHUKOB W MHOTOYTOJIBHMKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenume Teopembl Iludaropa npu penieHUu
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOro yrja NOpsIMOYTOJIbHOTO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJeCTBO. TpuroHomerpuyeckue GyHKIHUU YIIIOB B
30°,45° n 60°.

Bricannbie M UEHTpaJIbHBIEC YIJIbI, YIOJ MEXKAY KacaTelIbHOM U XOPHAOH. YTJIbl
MEXAY XOpAaMH M CEKyIIMMU. DBIMcaHHble W ONHMCAaHHBIE YETBIPEXYTOJIbHUKMU.
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B3auMHoe pacnoniokeHue JBYX OKpyxkHocTeil. Kacanue okpyxHocreid. OOuiue
KacaTelbHbIE K ABYM OKPYKHOCTSIM.

OKpy»XHOCTb U KpYT, XOpJa U IWaMeTp, UX CBOMCTBA. B3auMHOE pacnosiokeHue
OKpYXHOCTH W npsMol. KacartenbHas W cekymas K OKpPYXHOCTH. OKpPYXHOCTb,
BIIMCAHHAs B YroJl. BiricanHas ¥ onrcaHHasi OKpPY>KHOCTH TPEYTOJIbHUKA

9 KJIACC

Cunyc, xkocunyc, TanreHc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXeCTBO. POPMYIIBI IPUBEACHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB. Perienue
IPAKTUYECKUX 3374 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3oBanue nonodus. [Togodrne cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpPoOM3BENEHUH OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEIECHUU OTPE3KOB
CEKYLIUX, TEOpPEMa O KBaJpaTe KacaTeIbHOM.

BekTop, mimHa (MOIyJib) BEKTOpA, COHAIIPABIEHHbIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMH
HaJ BekTopamu. Pas3noxeHue BeKTOpa 10 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bekrtopa. CKalsIpHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHHE UL
HAXO0XKIEHUS JUIMH U YTJIOB.

JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHMS IIPSAMOUM M OKPYKHOCTH B
KOOpJMHATAX, IIEPECCYCHUE OKPYKHOCTEH M NpsAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBunpHBIE MHOIOYTrOJBHUKHM. [[nvHaA OKpyKHOCTH. I'pamycHas M paauaHHas
Mepa yIJia, BBIYUCIEHHUE ITMH AyT OKpykHocTei. [1nomane kpyra, cekropa, CEerMeHTa.

JIBMKEHHs IUIOCKOCTHM W BHYTPEHHHME CUMMETpun Guryp (3djIeMeHTapHbIe
npeacrasiienus). [lapamensubiii nepenoc. [1oBopoT.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3yabTaThl OCBOEHHUS MPOTrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce:

Pacnio3HaBaTh M3y4EHHBIE T'€OMETPUYECKUE (UIYPBI, ONPEAEIATh UX B3aUMHOE
pacrojokeHue, Hu300paxkarb TeOMETpUYEeCKUue (UTYphI, BBIIOJHATH YEPTEKHU II0
YCIOBUIO 3ajaudd. M3MepsATh JMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemare 3amaun Ha
BBIYKCIICHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

JlenaTe rpyOyi0 OIICHKY JMHEWHBIX U YIJIOBBIX BEJIMYUH IMPEIMETOB B PEaIbHOM
KU3HU, Pa3MEpOB MPUPOIHBIX OOBEKTOB. Pa3nnyarh pasMepbl 3TUX OOBEKTOB IIO
HOPSAJIKY BEJINYUHBI.

CTpOI/ITB YECPTECIKU K TCOMCTPHUUCCKUM 3a/jadaM.
ITonp3oBaThCs IMPpU3HAKaMU paBCHCTBA TPCYI'OJIbHUKOB, UCIIOJIL30BATh IMPHU3HAKH U
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CBOMCTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPHU PELICHUH 3a/1a4.

IIpoBOINTE JTOTUYECKHE PACCYKIACHUS C UCII0JIb30BAHUEM IT'€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCcd  NPU3HAKAMM  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJIbHUKOB,
CBOWMCTBOM MEIMAaHbI, IPOBEAEHHON K TMIIOTEHY3€ IMPSMOYIOJBHOIO TPEYTrOJbHUKA, B
pPELICHUU T€OMETPUYECKUX 3a1a4.

OmnpenensiTe napauieNbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pasyer ¢
HUMH cekymas. Onpenensars NapauielbHOCTh MPSAMBIX C IOMOIIBIO pPaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSIMOM 10 TOYEK IPYTrOU MPSMOU.

Pemiats 3aaun Ha KieTyaTtoi Oymare.

[IpoBOAUTH BBIUMCIEHUSI U HAXOAUTh YHMCIOBBbIE U OYKBEHHbIC 3HAUEHUS YIJIOB B
F€OMETPUYECKUX 33JadyaX C MCIOJIb30BAHMEM CYMMBI YIJIOB TPEYrOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IMpPH TEPECEYCHUH JIBYX
[apaJuleNIbHBIX NPSAMBIX CEKylled. Pemare npakThyeckue 3amadyd Ha HAXOXKICHHE
YTJIOB.

Biagere MOHATHEM T'E€OMETPUYECKOIO MeECTa TOYEK. YMETh ONPEAciATh
OMCCEeKTpUCY YIJIa U CEpEAMHHBINA MEPIeHIUKYNIAP K OTPE3Ky KaK TIe€OMETPHYECKHE
MecTa TOYEK.

@opMyIMpOBaTh ONPEIACICHUS OKPYKHOCTM M Kpyra, XOpAbl U JAUaMETPa
OKPY>KHOCTH, IIOJIb30BaTbCS MX CBOMCTBAMHU. YMETh IPUMEHATH 3TU CBOMCTBA IIPH
peLICHUH 3a1a4.

Bianers moHATHEM ONHMCAHHOM OKOJIO TPEYTrOJIbHHUKA OKPYXXHOCTH, YMETh
HaxoauTh €€ ueHtp. [lomb3oBatbes (akTamMu O TOM, UYTO OHCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEeKaloTcsd B OJHOM TOYKE, M O TOM, 4YTO CEPEIHUHHBIE
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHON TOUKE.

Bianers noHATHEM KacaTelbHOM K OKPYXKHOCTH, IIOJIB30BATBCA TEOPEMOM O
IIEPIICHINKYJISIPHOCTH KacaTeJIbHOW U paauyca, IPOBEAEHHOTO K TOUKE KaCAHUS.

ITonb30BaTbCAd MPOCTEHIIMMU IE€OMETPUYECKMMM HEPABEHCTBAMHM, IOHUMATh HX
IPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKHUE IIOCTPOEHUS C MOMOIIBIO LUPKYJIS H
JIMHEUKU.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS TMPOTPaMMBbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I10JIb30BaThCA
UX CBOMCTBaMU IIPH PELICHUU T€OMETPUYECKUX 3aad.

[IpuMeHsTH CBOMCTBA TOUKM NEPECEUEHUS] MEUAH TPEYroJIbHUKA (LIEHTpa Macc) B
pEeLICHUH 3a1a4.

Bragere NoOHATHEM CpeAHEN JIMHUU TPEYTOJIbHUKA W TPANELHUH, TPUMEHATh HX
CBOMCTBa NpHU pelIeHUH reoMerpuueckux 3anad. [lomws3zoBatbes Teopemoint daneca u

22



TEOPEMOM O MPOMOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIA PELICHUS MPAKTUYECKUX
3a/1ay.

[IpumeHsaTh TpU3HAKU MOAOOUS TPEYTOJbHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/ay.

[Tonb3oBatbes  Teopemoit Iludaropa ans  pemieHus TEeOMETPUYECKHX U
npakTudeckux 3anad. CTpouTh MaTEMaTHYECKyH0 MOJEIb B INPAKTHYECKUX 3a]adax,
CaMOCTOSTEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITIUHBI.

Bianers noHATHAMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO Yyria MPsSMOYIOJBHOTO
TpeyroybHUKA. 110J1630BaThCS A TUMU NOHATUAMU ISl PELICHUS IPAKTUYECKUX 3aa4.

Boruncnsate (pa3auuHbIME - CclIOCOOAMH) IUIOLIAAb TPEYTrOJbHUKA M IUJIOLIAAU
MHOTOYTOJIbHBIX (QUryp (HOJB3YysCh, IIE HEOOXOAMMO, KaJIbKyIATOpoM). lIprMeHsATH
[IOJIyYCHHBIC YMEHUS B IIPAKTUYECKUX 3a/1a4ax.

Bianers noHATHAMYE BIIMCAHHOTO M LIEHTPAJIBLHOIO YIJilad, HCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIVIaX, yIiaxX MEXAY XOpAaMH (CEKYyLIMMH) U yIJe MeXAy KacaTeabHOU U
XOPZOH IIPHU PELICHUN T€OMETPUUECKUX 3a1a4.

Braners NOHATMEM OIMCAHHOIO YETBIPEXYTOJIBHHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOIbHUKA IIPU PEIICHNUN 3a/1a4.

IIprMeHATh NOJy4EHHBIE 3HAHUS HA MPAKTUKE - CTPOUTHh MAaTEMATUYECKAE MOAEIIH
UL 3aa4  PEAJbHOM JKU3HM M IIPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHHS C
OpPUMEHEHHEeM TMOA0O0MS W  TPUTOHOMETpUH  (TMOJB3YysCh, TJ€  HEOOXOIUMO,
KAJIbKYJIITOPOM).

[IpenmeTHble pe3ynbTaThl OCBOCHUS NPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiaacce:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, HaXOJIUTh C UX MOMOUIBIO
pa3UYHbIE 3JIEMEHTHI NPSIMOYTOJBHOTO TPEYroJbHUKA («pElIeHUEe MPSIMOYTOJIbHBIX
TPEYTroJbHUKOB»). HaxoauTs (C MOMOUIBIO KAJIbKYJISITOPA) MJWHBI W YLVl IS
HETaOJIMYHBIX 3HAUYCHUH.

[Tonp3oBaThess GopMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM Ui  HAXOXACHUS COOTHOLUIEHUH MEXIYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOpEMbl CHUHYCOB M KOCHUHYCOB [IJIi HAXOXICHUSI Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIeHUE TPEYTrOJbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
r€OMETPUYECKHX 3a/]aY.

Brnagets monsTtusiMu mpeoOpazoBaHusl MOAOOHS, COOTBETCTBEHHBIX JJIEMEHTOB
nono6HbIx ¢uryp. Ilonp3oBarbesi cBoicTBaMU MOO00MS MPOU3BOJBHBIX (DUTYD, YMETh
BBIYUCIIATh JUIMHBI W HAXOAUTh YIIbl y TOA0OHBIX Quryp. IlpumeHsTs cBoiicTBa
no00Msl B MPAKTHUECKUX 3a7adax. YMETh MPUBOAUTH MPUMEPHI MOJA0OHBIX (UTYp B
OKPYXaIOILEM MHUPE.

[lonb30oBaTbcd TeOpeMaMu O NPOU3BEAEHUU OTPE3KOB XOpJ, O MPOU3BENCHHHU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb3oBaThCAd BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUA M (DU3UUECKUN CMBICI,
OPUMEHSTh UX B PEIIEHUHM TEOMETPUUYECKHMX U (Qundeckux 3anad. [IpumeHsTsH
CKaJIIpHOE MPOMU3BE/ICHUE BEKTOPOB ISl HAXOXKJICHUS IJTUH U YTJIOB.

[Tonb30BaThcs METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €ro B PEHICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/au.

Bnaners NOHATUSMU MPaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JITTUHBI
AYTH OKPYXHOCTU U paJMaHHON MEphl YIJia, YMETh BBIUUCIATH IUIOLIAAb Kpyra U €ro
yacteil. [[puMeHsTh MOJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

HaxoauTs ocu (U1 EHTPBl) CUMMETPUU GUTYD, IPUMEHSTh IBUKEHUS MIIOCKOCTU
B IIPOCTEUIINX CIy4asX.

[IpuMeHATh NMOJSyYeHHbIE 3HAHUSI HA TIPAKTUKE - CTPOUTh MaTeMaTUYECKUE MOJIEIH
IUIA  3aJad  peajbHOM JKM3HU U TMPOBOJAUTH COOTBETCTBYIOLIME BBIUMCICHHUS C
OpUMEHEHUEM TMOA0OUS U  TPUTOHOMETpUYECKUX GYHKUMHA  (MOAB3YSCh, T7Ie
HEO0OXOIMMO, KJIBKYJISITOPOM).
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«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHUpPE BEPOSTHOCTh M CTATUCTUKA MPHOOPETAIOT BCE
OO0JBIIIYI0 3HAYUMOCTh, KaK C TOUKHU 3pEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POIIU
B 00pa3oBaHnH, HEOOXOJUMOM KaXXIOMY YeloBeKy. Bo3pacTaeT uncno nmpodeccuii, mpu
OBJIAJICHUN KOTOpBIMH TpebyeTcs Xopolias ©Oa3oBas TMOATOTOBKA B  00JacTH
BEPOATHOCTH U CTATHCTUKH, TaKas MOATOTOBKA Ba)KHA JJISl MPOAODKEHUs 00pa30BaHUs
U JIJIs1 yCTIeTHON TTPpo(heCCHOHATLHON Kapbephl.

Kaxxaplii yenoBek NOCTOSTHHO MPUHUMAET PEIIEHUS] HA OCHOBE UMEIOIINXCS Y HEro
TaHHBIX. A 17 00OCHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBUSAX HEIOCTAaTKa WIA
n30bITka uWHPOpMaMK HEOOXOAUMO B TOM 4YHCIE XOpOIIo CPOPMHUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTUUECKOE MBIIIUICHHUE.

VIMEeHHO MOATOMY OCTPO BCTaja HEOOXOAMMOCTh C(HOPMHUPOBATH Y OOYHAFOIIUXCS
(YHKIIMOHATBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ce0S B KadyecTBE HEOThEMIIEMOM
COCTaBISIIOLIEH yMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAJIM3UPOBATh MHGOPMAIIHUIO,
NPEJICTABICHHYIO B PAa3IMYHBIX (POpMax, TOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX
peaslbHbIX MPOLECCOB M 3aBUCHUMOCTEH, MPOU3BOAMTH MPOCTEUIINE BEPOSTHOCTHBIC
PACYETHL.

3HAaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHU MpHHLIMIAMU cOOpa, aHaju3a u
NpEICTaBICHUS JaHHBIX M3 pa3IuYHbIX cdep KU3HM 0OIlecTBa M TrocydapcTBa
npuobimaer o0ydJaromuxcs K OOIIECTBEHHBIM HHTepecam. VI3yuyeHue OCHOB
KOMOMHATOPUKH pPa3BUBAET HAaBBIKM OpraHM3alid mepedopa M Moacuéra dYucia
BapHAHTOB, B TOM YHUCJIC€ B MPUKIAIHBIX 3aJadaX. 3HAKOMCTBO C OCHOBaMH TEOpPUH
rpadoB co3maéT MatemMaTHYecKuid (GyHIaMeHT sl (OpPMHUPOBAHHS KOMIICTCHIIMNA B
obnactu uHbOpMaTUKU M UUDPOBBIX TexHOJOruil. [Ipu wu3ydeHHH CTaTUCTUKH U
BEPOATHOCTH OOOTAIAIOTCS TMPEICTaBICHHUSI OOYJArOIIMXCS O COBPEMEHHON KapTHHE
MHUpPa U METOJaX €ro UCCIeNoBaHus, (OPMUPYETCS MOHUMAHUE POJIM CTAaTUCTHUKU Kak
UCTOYHUKA COIMAIBHO 3HAYUMOW HMHQPOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOT'O MBIIIUICHHUS.

B cootBercTBMM ¢ JaHHBIMU LEISIMH B CTPYKType MpPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIET0 00pa30BaHMsI BBIICIEHBI CIEAYIONINE
coJiepikarenbHO-MeToaquuecke JuHuu: «lIpencraBienne naHHBIX W OMUcCAaTeNbHAs
CTaTHCTUKa», «BeposTHOCTB», «DneMeHThl KOMOMHATOPUKN», «BBeneHne B TEOPHIO
rpadoBy.

Conmepxxanne nunuu «lIpeacrtaBieHue NaHHBIX M OMUCATeNbHAs CTAaTHCTUKA
CIIY>)KHT OCHOBOM ISl (()OPMUPOBAHMS HABBIKOB pabOTHI ¢ MHPOpPMAIUEH: OT YTEHUS U
UHTEpIpeTauuu WHGOpMalMK, TNPEJACTaBICHHON B Ta0nMIax, HAa JguarpamMmmax u
rpadukax, a0 cOopa, MpeACTaBIECHUS M aHaIW3a JaHHBIX C HCIOJb30BAHUEM
CTAaTHCTUYECKUX XapaKTePUCTHK CPEAHMX M paccemBaHus. Paboras C JaHHBIMH,
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oOyyarouguecss ydarcsd CUYUTBIBAaTh U HWHTEPIPETUPOBATH JAaHHBIC, BbIABUTATD,
apryMEHTUPOBaTh U KPUTHKOBATH IMPOCTEHIINE TUIMOTE3bl, Pa3MbIIUIATh Haj
dbakTopamu, BBI3BIBAIOIIMMU HW3MEHUYMBOCTb, W OLICHHBaTh MX BIHSHHE Ha
paccMaTpUBaeMbl€ BEIMUUHBI U MTPOIECCHI.

NHTYyUTUBHOE MNPENCTABICHUE O CIy4allHOM W3MEHYMBOCTH, MCCIEAOBaHUE
3aKOHOMEPHOCTEN M TEHACHUWW CTAHOBUTCA MOTHUBHPYIOLIEH OCHOBOW I M3Yy4YEHUS
TEOPUU BEPOATHOCTEH. bosbilioe 3HaUeHNE UMEIOT TPAKTUUECKUE 3aJJaHusl, B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEPOATHOCTH BBOAMTCS KaK Mepa MPaBIONOI00MS CIIy9aifHOTO COOBITHS.
[Tpu n3ydeHnn yueOHOTO Kypca 00yJaroniuecss 3HaKOMSITCS ¢ TIPOCTEUIITUMU METOIaMH
BBIYMCJIEHUS BEPOSATHOCTEM B CIIy4alHBIX SKCIHEPUMEHTAX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HUCXOJIaMH, BEPOATHOCTHBIMU 3aKOHAMH, IMO3BOJISIIOIIUMHU CTaBUTH U
pemaTh 0oJiee cloXkHbIE 3a7aun. B yueOHbIN Kypc BXOAST HaYallbHbIE MPEICTABICHUS O
CIy4YalHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaloUuXxcs C
MHOXECTBAMU M OCHOBHBIMHM OIIEpallMsIMA HAJl MHOECTBAMH, PaCCMATPUBAIOTCS
NpUMEpbl TPUMEHEHUS JUIsl PElIeHUs 3a7ady, a TakKe MWCIOJIb30BaHUS B JIPYTrUx
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax u3ydaetcst yueOHbIM Kypc «BeposiTHOCTh U CTaTUCTUKA», B KOTOPBIN
BXOJST pa3/ebl: «IIpencraBnenre JaHHBIX U ONMKUCATEIbHAS CTATUCTUKAY,
«BepoaTrHocThy», «DIeMEeHTh KOMOMHATOPUKNY», «BBeneHre B Teoputo rpadoBy.

OOmee YMCaO0 YacoB, PEKOMEHJOBAaHHBIX [UIsl M3Yy4YeHHMS YydeOHOro Kypca
«BeposiTHOCTh U cTatucThKay, - 102 yaca: B 7 kiacce - 34 yaca (1 yac B Henentwo), B 8
kiacce - 34 gaca (1 yac B Henento), B 9 kiacce - 17 gacoB (1 yac B Heleno B IEPBOM
MOJIYTOANN).

COJEPXAHUE OBYUYEHUA
7 KJIACC

[IpencraBnenre naHHBIX B BUAE TaOnmuL, auarpamm, rpadukoB. 3arnojHEHUE
TaOJHI], YTEHUE W TOCTPOCHHUE TUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peaynbHbIX MpoleccoB. M3BiedueHne MHPOpMalUU U3 JUArpaMM U
TaOJIMII, UCTIOIB30BAHUE U MHTEPIPETALIMS TaHHBIX.

OmnucarenpHasi CTAaTUCTHKA: CpefHee apuMeTHuecKkoe, MeAuaHa, pa3Max,
HaumOoJibllIee W HaUMEHbIIEe 3HauYeHHs Habopa 4YHUCIIOBBIX JaHHBIX. IIpumepsl
CIIy4YallHOW U3MEHYHBOCTH.

Crny4yaliHBIN SKCTIEpUMEHT (OIIBIT) U ClydaiiHOe coObITHe. BeposaTHOCTh 1 yacToTa.
Posib ManoBEepOSITHBIX U MPAKTUUYECKH JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOILIECTBE.
MoseTa u urpanpHasi KOCTb B TEOPUU BEPOSATHOCTEH.

['pad, Bepmmua, pedpo. Crenens BepunHbl. Uncno pédbep U cymMMmapHasi CTENEHb
BepinH. [IpencraBnenne o cBsazHoctu rpada. Llenu u uuknsl. [lytu B rpadax. O6xon
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rpada (visiepoB nyTh). [Ipencrabienue 06 opueHTUpoBaHHOM rpade. Pemenue 3amad ¢
MOMOIIIBIO TpadoB.

8 KJIACC

[IpeacraBienuie NaHHBIX B BUE TaOJIUI, 1UarpamMmm, rpa)ukosB.

MHOX€ECTBO, AMEMEHT MHOXKECTBA, OJAMHOXKECTBO. Onepauuu HajJ MHOXECTBAMU:
o0beMHEHUE, TNepecedeHue, nomnojHeHue. CBOMCTBAa omepauuid HajJ MHOXKECTBaMU:
MIEPEMECTUTENBHOE, COUETATENBHOE, PACHIPEACIUTENBHOE, BKIIOUEHN. Vcronb30BaHue
rpauueckoro NpPEACTaBICHHUS MHOXXECTB [UIsl OINMCAHUS pPEaJbHBIX MPOIECCOB U
SBJICHUH, TIPU PEILICHUU 33/1a4.

N3mepeHne paccemBaHusi HOaHHBIX. JlUcnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCIIOBBIX HAOOPOB. J{narpamMma paccenBaHusl.

DneMeHTapHble cOObITUA ciaydaiiHoro onbita. Cinydaiinbie coObITHs. BepostHocTn
coObITuii. ONBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTApPHBIMU COOBITUAMU. CrydyailHbIN
BbIOOD. CBS3b MEXy MAJOBEPOATHBIMH M MPAKTUYECKU TOCTOBEPHBIMU COOBITHSIMHU B
npupoze, OOIIECTBE U HAYKe.

JepeBo. CBoiicTBa JI€pEBbEB: €IMHCTBEHHOCTh NYTH, CYIIECTBOBAHHE BHCSYEH
BEPUIMHBI, CBSI3b MEXAY UYHUCIOM BepIIMH U uucioMm peodep. [lpaBuiio ymHOKEHHS.
Pemenne 3amau ¢ momotisto rpados.

[TpotuBononoxueie coObITHs. Jnarpamma Diinepa. O0bequHEHNE U TIEpECeUeHUe
coowiTuii. HecoBmecTHbie cOOBITHS. DopMysia CIOXKEHUS BEpPOSTHOCTEH. Y CIIOBHAs
BepoATHOCTh. [lpaBuno ymHoxkenus. HesaBucumbie coObitus. IlpencraBnenue
DKCIEPUMEHTAa B BHJE JepeBa. PelieHne 3aay HAa HAaXOXKACHUE BEPOSTHOCTEH C
MOMOIIBIO JIEpeBa CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jumepa.

9 KJIACC

[IpencraBnenne AaHHBIX B BHJE TAOJMIl, TUarpamm, rpaukoB, HHTEPIPETAIUS
JNaHHBIX. YTeHHe U oCTpoeHue Tabiull, AuarpaMmm, rpaukoB Mo peaabHbIM JJTaHHBIM.

[lepectanoBku u Qakropuan. CodeTaHwss W YHCIO COYETaHUH. TpeyroJbHHUK
[Tackans. Pemenue 3aa4 ¢ UCOIb30BAaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BeposTHOCTh. CiyyaliHbli BBIOOP TOYKM U3 (QUTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPYKHOCTH.

HcnbiTanne. Yenex m Heynada. Cepust ucnbplTaHuM 10 nepBoro ycmnexa. Cepus
ucnbiTanuii bepuymu. BepositTHocTH coObITHI B cepur UcTbITaHu bepHysu.

CnyvaiiHass BeJMYMHA M pacClpeAelieHHEe BeposiTHOCTE. MareMaTtnyeckoe
oxuaanue u aucnepcus. [I[puMepsl MaTEMAaTUYECKOTO OXKHUAAHUS KaK TEOPETUUYECKOTO
CpPEIHETO 3HAYEHHUs BEIWYHUHBL. MaTEeMAaTUYECKOE OXKUAAHUE U TUCHEPCUS CIIyYalHON
BEJINYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

[Tonsitue o 3akoHe OonblIMX uucen. M3mepeHue BEpOSTHOCTEH C IMOMOIIbIO
yacToT. Posib 1 3HaUeHKEe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.
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IMPEAMETHBIE PE3YJ/IBTATDBI

[lpenmeTHbie pe3ynbTaThl OCBOCHUS TNPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yurare wuHPOpMANUIO, TPEACTaBICHHYI0 B TaOmuIax, Ha [IUarpamMmax,
NPEACTABIATh JIaHHBIE B BUAE TaONWIl, CTPOUTh JUArpaMMbl (CTOJOMKOBBIC
(cTosnbyaThie) U KPYroBhie) IO MAacCHBaM 3HAUYCHUIA.

OnuceIBaTh ¥ UHTEPIPETUPOBATH PEATHHBIC YHCIIOBBIC TAHHBIE, TIPEICTABIICHHEIE B
TabauIax, Ha AuarpaMmax, rpadukax.

Hcronp30BaTh JyIsl OMKMCAHUS JAHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKU: CPETHEE
apupMeTHIECKOe, MeTMaHa, HanOOJIbIIIee U HAUMEHBIIIee 3HAUCHHUS, Pa3Max.

Nmerp mpencraBieHue O CIy4ailHOM M3MEHYMBOCTM Ha TMpUMeEpax ILIeH,
(GU3MYECKUX BEJIMYWH, AHTPOIOMETPUYECKUX JIaHHBIX, WMETh TMPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

[IpenMeTHbIe pPE3yabTaTBl OCBOSHHUS MPOTPaMMbl YYEOHOTO Kypca K KOHILY
o0yueHus B 8 KJacce:

W3Bnekats U npeoOpa3oBbIBaTh MHPOPMALMIO, NMPEACTABICHHYIO B BUJE TaOJMIL,
auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BUJIE€ TaOIUI, TUarpaMm, rpauKoB.

OnuceiBaTh JaHHBIE C IIOMOINBK) CTAaTHUCTUYECKMX IIOKa3aTeled: CpeIHUX
3HAYEHUH U Mep pacceuBaHus (pa3Max, IUCIEPCHs U CTAaHIAPTHOE OTKIIOHEHHUE).

HaxomuTh 4acTOThl YMCIOBBIX 3HAUYEHUN U YaCTOTHI COOBITHI, B TOM YHCIE IO
pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHU.

HaxomuTe BeposSTHOCTH Cly4yailHBIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTU
3JIEMEHTAPHBIX COOBITHH, B TOM YHUCIIE B OMBITaX C PAaBHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
COOBITHUSAMH.

Hcnonp3oBath rpaduueckue MOJENU: JIEPEBO CIYYaHOTO SKCIEPUMEHTA,
JyarpaMMsl DWUiiepa, 4ucaoBas npsimasi.

OnepupoBaTh NOHATHSIMHU: MHOXECTBO, IIOJIMHOKECTBO, BBIIOJIHATH ONEpaMy HaL
MHO>KECTBaMHU: OOBEIUHEHHE, IepEeceueHue, AOMOJHEHUE, MEPEeUUCIATh 3JIEMEHTHI
MHO>KECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe NpeCTaBICHNE MHOXKECTB U CBSI3€H MEXIy HUMU IS
ONMCAHUS MPOLIECCOB U ABJICHUH, B TOM YHCJIE IPU PELICHUH 33/1a4 U3 IPYTUX Y4eOHbIX
IIPEIMETOB U KYPCOB.

[IpenMeTHbie peE3yabTaThl OCBOEHHUS MPOTpaMMbl YYEOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

W3Bnekate u mpeoOpa3oBbIBaTh WHMOPMAIUIO, TMPEICTABICHHYI0 B Pa3IUYHBIX
WCTOYHHUKAX B BHJE TaOiuWIil, AuarpamMm, rpaduKoB, MPEACTABISATH TaHHBIE B BUJC
Ta0IuIl, AUarpamMm, rpaukoB.
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Pemate 3amaum  OpraHM30BaHHBIM MEpeOOPOM  BapHAHTOB, a TaKXKe C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONUCATENIbHBIE XaPAKTEPUCTUKH JIJI1 MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YMCJIE CPEHUE 3HAUECHUS U MEPBI PACCEHBAHMUS.

Haxomuth 49acToThl 3HAYEHW W YaCTOTHI COOBITHS, B TOM YHCIE IOJb3YSICh
pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIOICHUN.

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITHI B M3YYEHHBIX OMbITAX, B TOM YUCJIE B
OMbITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMHU, B CEpUAX HCHBITAHUMA 10
MIEPBOrO YCIIE€Xa, B CEpUSIX UCIBITAHUN bepHyuin.

HNmeTh npencTaBiieHUE O CIy4alHOW BEJIUYMHE U O PACHPEAECIEHUH BEPOSATHOCTEM.

NMeTp mpencraBieHHe O 3aKOHE OONBIIMX YHCET KaKk O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIY4alHON M3MEHUYMBOCTA W O POJM 3aKOHA OOJBINIAX YHCEN B
pUpoJie 51 0011IeCTBE.
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