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PabGouast mporpamma 1o yueOHOMY mpeametry «Martematuka» (06a30BBbIit
ypoBeHb) (mpeameTHas oOmacTh «MaremMatuka W uHPOpMaTHkay) (nanee
COOTBETCTBEHHO — TMporpaMma [0 MaTeMaTHKe, MaTeMaTHKa) BKJIIOYaeT
MOSICHUTETIFHYIO 3allUCKY, COJCpXaHWe OOyYeHHUs, TUIAaHUPYEMBIC pe3yJIbTaThl
OCBOCHHMSI IPOTPAMMBI TI0O MATEMAaTHKE, TEMAaTHIECKOE TNTAHUPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

IIporpamMma no maremartuke A oOywaroumxcsa 8-9 kimaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B nmporpaMme o MaTEMaTUKE YUYTEHBI UJIEU U MOJIOKEHUS
Konnenmuu pa3zsutust MaTemaTuueckoro oopasosanus B Poccuiickoit denepanuu.

[IpenmMeroM MaTeMaTHKU SBISAIOTCA (yHIAMEHTAJIbHBIE CTPYKTYpHI
HAIIeT0 MUpa — NPOCTPAHCTBEHHbIE (POPMBbI U KOJIMUYECTBEHHbIE OTHOIIECHHUS (OT
IPOCTEUINX, YCBAMBAEMBbIX B HENOCPEACTBEHHOM OINbBITE, 1O JOCTAaTOYHO
CIIOXHBIX, HEOOXOJMMBIX JUII Pa3BUTHS HAYYHbIX M MPUKIAIHBIX HJIEH).
MarteMaTtnyeckue 3HaHUs OOECIEYMBAIOT IMOHMMAHHUE MPUHLMUIIOB YCTPOWCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHKH, BOCIHPHUSATHE W  HUHTEPIPETALNIO
COLIMAJIBHOM, 3KOHOMUYECKOMU, MOJUTUYECKON HMH(POPMALMH, JAIOT BO3MOMXHOCTb
BBIIIOJIHATH PACYETHI U COCTABIIATH AJITOPUTMBI, HAXOUTh U MPUMEHATH (POPMYJIBI,
BJIAJETh ITPAKTUYECKUMH NPUEMAMHU T€OMETPUUYECKUX U3MEPEHHUI M NOCTPOEHUM,
YUTAaTh UHPOPMAIIUIO, IPEICTABICHHYIO B BHUJIE TAaOJHUILI, AUarpaMM U IpaduKoB,
JKUTb B YCIIOBHUSX HEONPEIEIEHHOCTH W IOHUMAaTb BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITHM.

N3yuenne wmarematuku ¢GopMupyeT y oOydarolmuxcsi MaTeMaTHUeCKUn
CTWJIb MBIIUJICHUS], MPOSIBISIOMINNACA B ONPENCIEHHBIX YMCTBEHHBIX HAaBBIKAX.
OOyuaromuecs 0CBauBalOT TAKUE MPUEMBI U METOJIbl MBILIUICHHUS, KaK UHIYKIUS U
JeIyKius, 0000IeHre U KOHKpETU3alus, aHalu3 U CUHTE3, Kiaccupuxauus u
cuctemMaTuzaums, alOcTtparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUEHHU, TMpaBuUjia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHHM, CIMOCOOCTBYIOT BBIpAaOOTKE yMEHHUS (POPMYIHPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXACHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIILICHHUE. N3yuyenue MaTEMaTUKH o0ecreunBaeT dbopmupoBaHue
QITOPUTMHYECKOW KOMITIOHEHTHI MBIIUIEHUS U BOCIHMTAHWE YMEHUM JE€HCTBOBATH
10 3aJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh H3BECTHBIE W KOHCTPYHPOBATh
HOBBIE. B mporiecce pemieHus 3ajau — OCHOBOM y4eOHOM AesITeNbHOCTH Ha YpOoKax
MaTeMaTHKU — Pa3BUBAIOTCSA TBOPUYECKasl U MPUKIIAAHAS] CTOPOHBI MBIIIIJICHHS.

OOyueHue maTemMaThke TAET BO3MOXKHOCTH pa3BUBaTh y OOyHaroIIMXCs
TOUHYIO0, PallMOHAIbHYI0 U MH(GOPMATUBHYIO peub, yMEHHE OTOMpaTh Haubosee
MOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMUECKUE, IpauuecKre CpecTBa A BHIPAKEHUS
CY>KJI€HUI U HATJIATHOTO UX MPEJCTaBICHUSI.

IIpy wu3yyeHUHM MaTEMATUKH OCYILECTBISETCS O0Ilee 3HAKOMCTBO C
METOJaMHU IO3HAHUS JEHCTBUTENIBHOCTH, MPEACTABICHUSIMU O NpeaIMeTe U
METOJaX MaTeMaTUKU, HMX OTIMYMH OT METOJOB JpPYTUX €CTECTBEHHBIX U



TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHS MAaTeMaTUKH ISl PeIleHUs
HAyYHBIX U NMPUKIIATHBIX 33]1a4.

[IpuopuTeTHBIME 1EISIMU O0yUeHHsI MaTeMaThKe B 8—9 Kilaccax sBISIOTCS:

dbopMHpOBaHHE  LEHTPAIbHBIX MAaTEMaTUYECKUX  MOHATUH  (YHCIIO,
BEJIMYMHA, TreoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTb, (QYHKIHUs),
00eCleynBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTeMaTH4YE€CKOTO
o0Opa3oBaHus 00yJarONTUXCS;

MOJIBEJICHUE O0YyYaloIINXCs Ha JTOCTYITHOM I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaTEMAaTUKH U OKPYXAIOIIero MHpa, MOHUMAaHUE MATEeMAaTUKH Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEJUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaroluXcs,
MO3HABATENIbHON  aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTHYHOCTU
MBIIUICHUSI, UHTEpeca K U3YYCHUIO MaTEMaTHKU;

(¢opMupoBanre (yHKIUOHAJIBHOW MaTEMaTHUYECKONH IPaMOTHOCTU: YMEHMS
pacmo3HaBaThb  HPOSIBJICHHS ~ MaTEMaTHUYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTyalUsIX U MPU U3YYEHUH IPYrUX
y4eOHBIX TpPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh UX HA SI3bIKE MATEMAaTUKU U CO3/1aBaTh MaTEMAaTUYECKUE MOJEIIH,
IPUMEHATh OCBOEHHBIM MaTeMAaTUYECKUH ammapar A pelIeHHs IpPaKTHKO-
OPUEHTHPOBAHHBIX 3a7la4y, HWHTEPIPETUPOBATh M OLIEHUWBATh IOJYYCHHbIE
PE3YNIbTATHI.

OCHOBHBIE TMHUH COAEPKAHUS IPOrpaMMbI IO MaTEMATUKE B 8—9 Kiaccax:
«YUucna u  BbIYMCHEHUS», «Anredpa»  («AireOpanueckue  BBIPAXKEHUSY,
«YpaBHEHUsI M HepaBEHCTBay»), «DyHkmuu», «l'eomerpus» («I'eomerpuueckue
burypel u uX CBoOiicTBay, «/3MepeHHEe TEOMETPHUECKHX  BEIHUUHY),
«BepodaTHOCT W cTaTUCTUKa». JlaHHBIE JIMHUKA pPAa3BUBAIOTCS MAPAIUICIBHO,
KaXk7asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJTHAKO HE HE3aBHUCUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKTe U B3auMojeicTBuu. Coaep:kaHue MporpaMmmbl 1O
MaTeMaTHKe, pachpeneia€éHHOe IO TojaM OOy4YeHUs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpalanuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE MAaTEMaTUYECKUMH MOHSTUAMU U
HaBbIKaMHU OCYIIECTBIISJIOCHh MOCEA0BATENbHO U MOCTYNATEIbHO, C COOIIOIEHUEM
NPUHIINAIA [IPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKIIIOYAJIUCh B OOIIYIO CHUCTEMY
MaTEMaTUYECKUX TMPEACTaBICHUI O0O0yJarouuxcs, paciupsis U yrioyosss eg,
oOpa3ysi NpoYyHble MHOXXECTBEHHbIE CBsi3u. B coorBerctBun ¢ OI'OC OO0
MaTeMaTuKa sBJIAeTCS 00A3aTeNbHBIM YUYEOHBIM IPEIMETOM Ha YPOBHE OCHOBHOIO
oOmero obpaszoBanus. B 8-9 knaccax MaremaTtvka TpaJWLMOHHO HM3y4daeTcs B
paMKax CIEIYIOIMUX Y4eOHBIX KypcoB: «AnreOpa» (BKIOYAs DJIEMEHTHI
CTaTUCTUKA U Teopuu BepoaTHocTer) u «['eomerpusin. Ilporpammoit 1o
MaTeMaTHKE BBOJUTCS CaMOCTOATEIbHBIA Y4eOHbI Kypc «BeposTHOCTh U
cratuctukay. OOI1ee YuCIo YacoB, pEKOMEHAOBAHHBIX I U3YyYEHHUS] MaTeMaTHKH
(6a30BBIN ypOBEHB) HA YPOBHE OCHOBHOTO 00IIero oOpazoBanus, — 374 daca: B 8
kiacce — 204 gaca (6 yacoB B Heenio), B 9 kinacce — 170 gaca (5 yacoB B HeIeIiO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
ITPOT'PAMMBI 11O MATEMATHUKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3yuenue MareMaTHKd Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
HAMpaBJICHO Ha JOCTH)KEHHE OOYYarOIIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX H
IpeMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB OCBOCHUS YIEOHOTO MIPEIMETA.
JINYHOCTHBLIE PE3YJIbTATbBI

JInyHOCTHBIE Pe3yJabTaThl OCBOSHHS NPOTPAaMMBI IO MaTEMaTHKE
XapaKTePU3YIOTCS:

1) maTpuoTHYecKOe BOCIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPONUIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
IICHHOCTHBIM ~OTHONICHHEM K JOCTH)KCHHUSIM POCCHHCKMX MAaTEMAaTUKOB H
pOCCHIICKON MaTeMaTH4eCKOH IIKOJIbI, K HCIOJIB30BAHUIO STUX IOCTHKEHUH B
JpYTruX HayKax M MPHUKIAIHBIX chepax;

2) rpaxkIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBINMOJIHEHUIO 0053aHHOCTEH TpakJaHMHA U Peau3alliy ero Mpas,
NpPEJCTaBICHUEM O MAaTeMAaTUYECKHX OCHOBaX (YHKIMOHHUPOBAHUS PAa3IUYHBIX
CTPYKTYp, SIBICHH, MPOLEAYp TPa)KAaHCKOTO oOIIecTBa (Hampumep, BBIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYXJECHUIO STHYECKUX TpOOIeM, CBA3aHHBIX C
NPaKTUYCCKHUM TPUMECHEHUEM JIOCTIDKEHUH HAayKH, OCO3HAaHHUEM Ba)KHOCTH
MOPAJIEHO-3THYECKUX MPUHITUIIOB B JICATEIBHOCTH YYEHOTO;

3) Tpy/noBO€e BOCIMTAHUE:

YCTAaHOBKOW HAa AaKTUBHOE YYacTUE B PCHICHHH TPAKTUYCCKUX  3a1ad
MaTeMAaTUYeCKON HANpaBJICHHOCTH, OCO3HAHHMEM BA)XHOCTH MAaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEW JKMU3HM IJIsl YCNEIIHOM MNpodeccHOHaIbHOM
NESITeTBHOCTH M Pa3BUTHEM HEOOXOAWMBIX yMEHHWH, OCO3HAHHBIM BBIOOPOM W
MIOCTPOCHHEM MHAWBUIYATBHOMN TpaeKTOpuK 00pa30BaHuUs U )KU3HEHHBIX IIAHOB C
y4€TOM JINYHBIX UHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIIMTAHNE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M OCTETHYECKOMY  BOCHPHUSATHIO
MaTeMaTUYEeCKUX OOBEKTOB, 3ala4, PEUICHHW, pPAcCyXICHUH, YMEHUIO BHUICThH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;
5) mEeHHOCTH HAYYHOTO MO3HAHMSA:
OpHCHTAIleld B  JCATCIBHOCTH HA  COBPEMEHHYI) CHCTEMY  HAy4YHBIX
Npe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YCIIOBEKA, MPUPOJIBI U
o0IIecTBa, TMOHMMAHUEM MATEMAaTHYEeCKOH Haykh Kak cgepbl 4eI0BeYeCKON
JCSITCTTLHOCTH, ITANOB € Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUsS IMBUIIA3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKH U MATEMaTHYECKOHW KYyJIbTYpOH Kak CPEICTBOM
NO3HAHUS MHpPA, OBJAJCHUEM TMPOCTEHITUMH HABBIKAMU HCCIIEIOBATEIBCKOM
NeSITeTTbHOCTH;

6) ¢pusnyeckoe BocnuTaHUE, (POPMHUPOBAHUE KYJIbTYPbI 3/10POBbSI H
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TOTOBHOCTBIO IPUMEHSATh MAaTEMaTUUYECKUE 3HAHUSL B MHTEPECAX CBOETO 370POBBS,
BEJICHUS 370pOBOro 00pasza JKM3HU (340pOBOE MHUTaHUE, cOaTaHCUPOBAHHBIN
peXKUM  3aHATHA W OTAbIXa, peEryjaspHas  (u3uyeckas  aKTHUBHOCTB),
c(pOpMUPOBAHHOCTHIO HaBbIKA pe(ieKkcru, MPU3HAHUEM CBOETO MpaBa Ha OIINOKY
Y TAKOTO K€ IpaBa JPYroro 4ejoBeKa;

7) 3KOJIOTHYECKOE BOCTUTAHHE:
OpUEHTALlMEH Ha MPUMEHEHHE MaTEeMaTHMYECKUX 3HaHWM U1 pELeHUs 3343y B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCIEACTBUI ISl OKPYXKAIOIIEH CPEbl, OCO3HAHUEM TJI00AIIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) amanTanusi K N3BMEHSIOIUMCS YCJIOBUSIM COIMAILHON M MPUPOIHOI

cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOE KOMIIETEHTHOCTH 4Y€pPE3 NMPAKTHUECKYIO ACSATENBHOCTD, B TOM YUCIIE YMEHHE
YUUTBCSA Yy JIPYTHX JIIOJed, MPUOOpETaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HABbIKM W KOMIETEHIIMM W3 OIbITa JPYruX; HEOOXOAMMOCTHIO B
(GOpMHUPOBAHMN HOBBIX 3HAHWMW, B TOM uucie (POPMYIUPOBATH WJIEH, MOHATHS,
TUIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCJIE paHEee HE U3BECTHBIX, OCO3HABATh
neuIUTHl COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIaHUPOBaTh CBOE
pa3BUTHE; CIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TpeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe 0CBOCHHS MPOTrpaMMbl TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi y oOyvaromierocsi 0yayT chOpMUPOBAHBI METApPEIMETHBIC
pe3yIbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHHUBEPCATHHBIMU
MO3HABATCIIGHBIMU ~ JICHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATLHBIMU PETYJISTUBHBIMU JICHCTBUSIMH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeJeNIeHHs MOHATUN, YCTAHABIMBAThH CYLIECTBEHHBIN MpPU3HAK KiaccU(UKanuu,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOpMyIHpoBaTh M  NpeoOpa3oBbIBATH  CYXKJCHUSA:
yTBEpIUTENIbHbIE U OTpHUIATENbHbIC, €AMHUYHbIC, YaCTHBIE U OO0IIME, YCIOBHBIC;
BBIBJISIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTUBOPEUYHs B
dakTax, AaHHBIX, HAOJMIOACHHUSIX M YTBEPKACHUSIX, MpeAjiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUN;



JeNiaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKITIOUEHHH 0 aHAJIOTUH;

paz0OupaTh J10Ka3aTENbCTBA MAaTEMaTHUYECKUX YTBEPKICHUN (TPSIMbIE U OT
MPOTUBHOIO), TPOBOJUTH  CAMOCTOSATEIBLHO  HECIOXKHBIE  JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTpPAUBATh apTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBHIOMpaTh CIOCOO pemieHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme JeiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENLCKUM WMHCTPYMEHT MO3HAHMUA,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MpoOIIEeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIAHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIbLIOE HCCIEJOBAHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTEeMaTUYECKOro  OOBbEKTa,  3aBUCUMOCTEH  OOBEKTOB  MEXAy  COOOM;
CaMOCTOSITENILHO  (popMynHpoBaTh 000OIIEHHS U BBIBOABI IO pe3yJbTaTam
OPOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX pPe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCca, a TaKkKe BBIIBUTATh
MPE/IIOJIOKEHNUS O €TO PA3BUTHHU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTh M HW30BITOYHOCTh HMH(OpPMAINK, JaHHBIX,
HEOOXOOUMBIX Ui pelIeHusT  3aJa4dd;  BbIOMpaTh,  aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

BbIOMpaTh (QopMy mpencraBieHus UHPOPMAIMM U WIUTFOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmMaMu, HHOUM rpadukoi U uX KOMOMHAIIMSIMUY;
OIICHMBATh HAJIEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, MPEIIOKECHHBIM yUUTETIEM
WK c(HOpMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

BOCIIPUHUMATh U (GOPMYJIHPOBATH CYKICHHSI B COOTBETCTBUM C YCIOBHUSIMU
U 1LeIIMH OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BbIpaXXaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELICHUs 3a/auH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJI€ 00CYK/I€HHUs 3a]aBaTh BOIIPOCHI M0 CYHIECTBY OOCYKIAEMOU TEMBI,
npoOiemMbl, pelaeMol 3aJaud, BBICKA3bIBATH HJEH, HAIIEJICHHbIE Ha TOMCK
pELIEHUs], COINOCTABIATh CBOM CYXKIEHUS C CYKICHUSAMH JPYIMX YYacCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
dbopMynupoBaTh PpPa3HOIJACUS, CBOM BO3PAXKEHHUS; MPEACTABIATH PE3YIbTaThI
pEelIeHHs] 3a/Jadyd, OSKCIEPUMEHTa, HCCIEJOBaHUSA, IPOEKTa, CAMOCTOSTEIBHO
BbIOMpaTh (hOpMAT BBICTYIUICHUS C y4€TOM 3aJad Mpe3eHTAlMd U OCOOEHHOCTEH
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ayIUTOpUH, TIOHMMAaTh M HCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW W
WHUBUyaIbHOM paOOThI MPHU PEIICeHUH YUeOHbIX MAaTEMaTHUYECKUX 3a/1a4;

NPUHUMATh 11€Jb COBMECTHOM AESTENbHOCTH, IJIAHUPOBATh OPraHU3AIIMIO
COBMECTHOM palOThl, pacrpeneiiarh BUAbl paldOT, JIOroBapuUBaThCS, O00CYXIATh
mpoliecc M pe3yapTaT paboThl, 0000mATh MHEHHS HECKOJbKUX JIIOJCH;
y4acTBOBAaTh B TPYNMNOBBIX (opMax paldoThl (0OCYXJeHHS, OOMEH MHEHHUSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BHITTOIHITH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JCHCTBUS C JAPYTMMH UICHAMHU KOMAHJbBI, OIICHMBATh KA4e€CTBO CBOETO
BKJIala B OOIMMN MPOAYKT TO KPUTEPHSM, CHOPMYIHPOBAHHBIM yYaCTHUKAMU
B3aUMOJICUCTBUA.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusanus:

CaMOCTOATENIBHO COCTAaBIIATH IUIaH, AJTOPUTM pELICHUs 3a1adu (WM €ro
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb: BIAJETh CHOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS
IIpoIIeCCa U pe3yibTaTa PEUICHU MATEMAaTUYECKON 3aa4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUM 3a1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA AECATEIBHOCTH MOCTABJIECHHOM LIEIH U
YCIIOBUSIM, OOBACHSTh IPUUMHBI TOCTHKEHUS UM HEJOCTHXKEHMSI LIE€TU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe  pe3ysNbTaThl OCBOCHUSI MPOTPAMMBI IO  MaTEeMaTHKE
MIPEICTABIICHBI TI0 TOJaM 00YYEHUS B CICIYIONINX pa3jiesiax MPorpaMMbl B paMKax
OTIIETIPHBIX YYEOHBIX KypcOB: B 8 Kiacce — KypcoB «Anredpa», «['eomerpusy,
«BepoaTHOCTh U CTaTUCTHKA», B 9 Ki1acce — KypcoB «Anredpay, «I'eoMeTpusy.

PABOYAS ITPOI'PAMMA
YUEBHOI'O KYPCA «AJITEBPA» B 8-9 KJIACCAX



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
IPOIOJDKEHHUS 00pa30BaHMs M B IOBCEIHEBHOM ku3HU. Pa3Butne y o0ydaromuxcs
HAYYHBIX NPEACTABICHUA O TMPOMCXOXKACHUU U CYIIHOCTH anreOpanyecKux
abCTpakiuii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAyKOM SIBJICHUI U MPOLECCOB
B MPUPOJE W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIaNTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydenue anreOppl oOecreyMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarOIIMXCS: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyueHwe  anreOpe  MOpPEANoJaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peaan3aueil 1esTeIbHOCTHOrO MPUHIINIIA 00yUEHHS.

B crpykTtype mnporpammbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUH: «Yucaa ¥ BEIYHCICHUSNY, «ANreOpandecKkie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJAep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyrMMHM €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca O0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pazenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOro Kypca «Anredpa» sSBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copepxxanne nuHUM «Yucna W BBIUKCICHUSD CIYXUT OCHOBOM IS
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS MIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YHCIE HA YPOBHE OCHOBHOTO O0IEro odpa3zoBaHuUs
CBSI3aHO C DALMOHAIBHBIMH U HUPPAIMOHAIBHBIMU YHCIAMHU, (OPMHPOBAHHUEM
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NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOCHHS YHUCIOBOM
JVMHUH OTHECEHO K CpeiHEMY o01IeMy 00pa30BaHUIO.

Copepxanve JByX aireOpamdeckux JUHUHM —  «AnreOpanueckue
BBIPKEHUS» U «YPaBHEHHS U HEPABEHCTBA» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y
00y4arolmxcs MaTeMaTHYECKOro armapara, HeoOXOAMMOro JUIs pelIeHUs 3a/1ad
MaTEeMaTHKH, CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTHPOBAHHBIX 3aaay. Ha
YpOBHE OCHOBHOTO 00mero oOpa3oBaHHs Y4eOHBIM MaTepual TPYNIHUPYeTCs
BOKPYI PpAalMOHAJIBHBIX BBIpAKEHUWA. AureOpa JAEMOHCTPUPYET 3HAYEHUE
MaTEeMaTUKU Kak sI3bIKa JUIs MOCTPOEHHUS MaTeMAaTUYECKUX MOJIEJEH, ONHCcaHus
IPOLIECCOB M SABJICHUHM peanabHOro Mupa. B 3agaunm oOyueHus anreOpe BXOJIAT
TaKk)Ke JaJIbHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, W OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHMs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanne  (yHKIHOHAIBHO-TpA()UUECKOW  JIMHUM  HAILIEJIEHO  HA
NoJlyyeHHue  OoOydJarolmMMMCS 3HaHMW O  QYHKOMSAX  Kak  BaXKHeien
MaTeMaTUYeCKONM MOJAENM JUIsi ONHCAaHMs U MCCIEN0BaHUS Pa3HOOOpa3HbIX
OpOLECCOB U sBIEHUM B mpupoae u oOuiectBe. W3ydeHwe Marepuana
CIIOCOOCTBYET pa3BUTHUIO Y OOYYalOMMXCS YMEHHS MCIOJIb30BaTh Pa3JInUHbIC
BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATHKUM — CJOBECHBIE, CHUMBOJIMYECKHE,
rpaguueckue, BHOCUT BKJIaJ B (QOPMUpPOBAHUE NPEACTABICHUA O pOJIU
MaTEeMaTHKHU B Pa3BUTHH LIUBUIU3AIIMU U KYJIbTYPHI.

CornacHo ydyeObHoMy maHy B 8-9 kilaccax wu3y4yaercs YYEOHBIA Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «AnreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». OOIIee YHMCIO YacoB, PEKOMEHIOBAHHBIX MJIs
U3ydeHus: yueOHoro Kypca «Anredpa», — 204 yaca: B 8 kiacce — 102 yvaca (3 yaca
B HeJento), B 9 kiacce — 102 yaca (3 yaca B HezIeo).

COILEPKXAHUE OBYUYEHUASA

8 KUIACC



Yucaa v BBIYMCICHUSA

KBagpatueiii kopeHb u3 uyucina. [loHstue 00 uUppalMOHAIBLHOM YHCIHE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUIN
Y BBIUHCJIEHUSM. J|eiICTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LENIbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHASA 3aIIUCh YHCIIA.
AsiredpanyecKue BbIPpaKeHUs

KBampaTHbIl TpEXWIEH, pa3lOKEHHE KBAJApPaTHOTO TpPEXWIEHA Ha
MHOKHUTEIIN.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO alireOpanyeckod ApooOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JIE€JCHHE anreopandyeckux JapoOei.
PannonanbHble BRIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOIO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['paduueckas uHTEpIIpETAIIS YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YpaBHEHUU C JBYMS IE€peMEHHbIMHU. lIpumepnl pelleHus cucreM
HEJIMHEHHBIX YpPAaBHEHUU C JIBYMsI NEepeMEHHbIMHU. PellleHne TEeKCTOBBIX 3a/1ay
anreOpanyeckuM Crocooom.

UucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHOM MTEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKUMHA

[Tonsitue Qynkuuu. OO6nacTh oOnpeneieHus M MHOXKECTBO 3HAUYECHUHN
bynkuun. CriocoObr 3amanus Qyskiuit. ['paduk dynknmu. UteHue cBOIHCTB
¢bynkuuu no e€ rpaduxy. [Ipumepsl rpadukoB GyHKIHNA, OTPaKAIOIINX peaJbHbIe
npouecchl. OyHKIMY, ONUCHIBAIOLIUE NPSIMYIO U OOpaTHYIO MPOMOPIMOHAIIbHBIE
3aBrCHMOCTH, UX rpadukn. Oyukmun y = X2, ¥ = X%, y =\x, y=|x|. ['padudeckoe
pelIeHne YPaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC
Yucjaa 1 BLIYUCJIEHUA
PanmonanpHbIe YncIa, HppallioOHaIbHBIC YHCIa, KOHCYHBIE B OCCKOHCUHBIC
JeCATHYHBIC APOOH. MHOXKECTBO JICHCTBUTEIBHBIX YHCEII, ICHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHBbIE IeCATUYHBIC IpoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHUE
MEXY MHOKECTBOM JIEMCTBUTEIIbHBIX YUCEII U KOOPJIMHATHOM IIPSIMOU.
CpaBHeHUEe JEHCTBUTENBHBIX 4HcCeN, apudMEeTHUYECKUe JeWUCTBUS C

JICUCTBUTEIbHBIMU YUCIAMU.
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Pa3mepbl OOBEKTOB OKpY)KAIOIIETO MHpPA, IMTEIBHOCTh MPOILECCOB B
OKPY’KaIOIIEM MHUpE.

[Ipubnu>k€HHoe  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  NPUOIMKEHHUS.
Oxkpyrunenue uncen. [Ipuknika u olieHKa pe3yabTaTOB BEIYUCICHUI.

YpaBHeHHS U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemienne ypaBHEHNM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHUN, CBOASAIIMXCS K KBaJPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemenus ypaBHEHUN TPETbEW U YETBEPTOU
CTEICHEW pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-paliMoOHANbHBIX ypaBHEHHM. PelieHne TeKCTOBBIX 3ajiay
areOpanyeckuM METOJIOM. YPAaBHEHHE C JBYMs MEPEMEHHBIMU U €0 TpaduK.
Pemenne crucrem IByX JIMHEMHBIX YPaBHEHWW C IBYMs IEpEMEHHBbIMU. Pemenue
CUCTEM [BYX YPaBHEHMH, OJHO W3 KOTOPBIX JIMHEWHOE, a JPyroe — BTOPOU
creneHu. ['papuyeckas UHTEpOpETAlMsl CHUCTEMbl YpaBHEHUH C  JBYMS
IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA. PelieHne JIMHEWHBIX HEPABEHCTB C
OJIHOM TIIepeMEHHOW. PelleHue cucreM JIMHEMHBIX HEPABEHCTB C OJHOM
nepeMeHHoi. KBapaTHbie HepaBeHCTBA.

I'padrueckas mHTEpHpeTalvsl HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBaaparuunas ¢ynkuus, e€ rpaduk u cBoictsa. [lapabona, koopauHaThI
BEPIIMHBI TTapadoJIbl, OCh CHMMETpPHUH Tapadoiel. ['paduku dynkmmii: y = £x,
y=#x+b,y=#lx,y=x>,y=1\x,y = |x|, u ux cBoiicTsa.

YuciioBbIe MOCIE10BATEILHOCTH U MIPOrPecCcUu

[loHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIBHOCTH
peKyppeHTHOM (hopmysoit U popMyIIoi n-ro yjaeHa.

Apudmernueckas U reomerpuueckas nporpeccuu. GopMynbl n-ro 4jaeHa
apu(PpMETHIECKON 1 TeOMETPUIECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3o00pakeHne 4ieHOB apu(METUYECKOW M TEeOMETPUUYECKOW MPOrPEeCcCHid
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIHAIBHBIN POCT.
CnoxHbIE NPOLICHTHI.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHbIe pe3yibTaThl OCBOCHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY

oOyueHus B 8 kiacce:
11



Yucaa v BBIYMCICHUSA

Hcnonp30BaTh HavaJIbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeWCTBUTEIIbHbBIE
4yycia TOUKaMU Ha KOOPAWHATHOW MPSMOM.

[IpumeHsaTh TOHATHE apu(METHUECKOTO KBAIPATHOTO KOPHS, HAXOJWTH
KBaJpaTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKCHUN, COJEPXKAIMIUX KBAAPATHBIE KOPHHU, HCIIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3anucu OOJIBIIMX U MaJbIX YHCEN C MOMOIIBIO JECITUUYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPAKEHUSA

[IpuMeHATP TIOHATHE CTENEHW C UENbIM I[IOKAa3aTeJeM, BBINOJHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPIKAIIUX CTEIICHHU C 1I€JIBIM MTOKa3aTeIeM.

BrINOMHATH TOXKAECTBEHHBIE MTPeoOpa30BaHUs PAllMOHATIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu Jpo0sMH.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIU.

[TpumensTh npeoOpa3oBaHUsl BHIPAXKEHUH ISl PEIICHUs PAa3IMYHbIX 3a]a4
Y3 MaTEeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEATIbHOU IMPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIe, KBaApaTHBIC YPABHEHUS W PAIIMOHAJIBHBIC YPABHCHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOAMTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCJIE C TPUMEHEHUEM Tpaduueckux mpeacTaBlieHuil (yCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT crmoBecHON (GOPMYITHPOBKHU 3a7adull K €€ ainreOpanveckoit
MOJIEIA C TIOMOIIBK) COCTABJICHUSI YPABHECHUSI WM CHUCTEMBl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4y MOJYYEHHbBIA PE3yJIbTAaT.

[IpuMeHSITh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHHUS, OIICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauuecKy0 WUTIOCTPAIUI0 MHOXKECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIMHA
[Tonnmath ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIE TOHATHA U S3bIK (TEPMUHBI,
CUMBOJIMYECKHEe O0003HAUECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH O 3HAYCHHIO
apryMeHTa, ONpeIessITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.
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CTpoutb rpadUKH HIeMEHTapHbIX ByHKIHiT BUaa: y = £lx , y=x°, y=x°,
y= x, Y = |x|, omuChIBaTh CBOKCTBA YHCIOBOM (PYHKIINU 110 €€ TpaduKy.

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTpaMMbl YUeOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:
Yuciia 1 BLIYHCIEHUS

CpaBHHBATh M YIIOPSI0YMBATh PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

Bremonusate apupmMeTrnyeckue JEHCTBUS C palMOHATBHBIMU UYHCIAMH,
coueras YCTHbIE H TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMOHATBHBIMU YUCIIAMHU.

HaxomuTth 3HaueHHs cCTeneHeH ¢ LEeNAbIMH IOKa3aTels MU M KOpPHEH,
BBIUUCIISTh 3HAYCHUS YUCIOBBIX BBIPAKCHUIA.

OKpyrasiTe ACHUCTBUTEIbHBIE YHUCIA, BBINOJHATH MNPUKHUIKY pPE3yJbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHNs U HEPABEHCTBA

Pemarb nuHelHble M KBaJpaTHbIE YpaBHEHUS, YPaBHEHMsI, CBOJASILIUECS K
HUM, IIPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMUSL.

Pemarb cucteMbl ABYX JIMHEWHBIX YpaBHEHHUH C JIByMSI NIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemiath TEKCTOBBIE 3ajauu aiareOpanyeckuM CHocoOOM € TOMOIIbIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIICIOBAHNS YPABHEHNN U CUCTEM YPaBHEHHM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HUMEET, TO CKOJIbKO, U
npoyee).

Pemarp nuHelHbIe HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBa, M300paxkaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM MPSIMOM, 3alUCBHIBATh PEIICHHUE C MOMOIIbIO
CUMBOJIOB.

Pemate cucTemMbl JIMHEWHBIX  HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOi1, 3aIUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DyHKIUU

Pacno3naBaTh (PyHKIIMM W3y4YeHHBIX BUAOB. lloka3piBaTh CXeMaTHYECKH
pacroJIoKeHUE Ha KOOPAMHATHOM TJIOCKOCTH rpadukoB (PyHKIHMHM BUaa: y = £X,
y=hx+b y=#lx,y=ax’+bx+c,y=x>,y=1x,y = |x| B 3aBucumMocTH 0T
3HaYeHUH K0A3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crtpouth 1 nM300paxkaTb CXEeMATUYECKU TpapUKU KBAAPATUUHBIX (HYHKIUH,

OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIHI 1O UX rpaduxam.
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Pacnio3naBaTh KBaJpaTHUHYIO PYHKIHIO 1O (hopMyIie, MPUBOAUTH MPUMEPHI

KBaIpaTUYHBIX (DYHKIMA U3 peanbHOM KU3HU, GUBUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCHu
Pacnio3naBaTh apu(METUYECKYI0O W TE€OMETPUYECKYIO MPOTPECCUU MpH

pa3HbIX Crloco0ax 3aJaHusl.

BeImoHITE

BBIYMCJIICHHUA C

HUCIIOJIBb30BAHUECM

dbopMyn n-ro dWiIeHa

apu(MeTHIeCcCKo U TEOMETPUUYECKOM MPOTPeCcCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxkaTh Yj€HBl MOCIEAOBATEIBHOCTH TOYKAMM Ha KOOPAWHATHOM

IIJTTOCKOCTH.

Pemars 3aJad, CBA3aHHBIC C YMCJIIOBBIMH ITIOCIICOOBATCIBHOCTIAMH, B TOM

YHCJIC 3aJa4YU U3 peaHBHOﬁ ZKN3HHU (C HCIIOJIB30BAHHUCM KaJIBKYJIATOPA, HH(prBBIX

TEXHOJIOTHUH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

Haumenosanune | KomuuectBo | OcHOBHOE conepxanue | OCHOBHbIE BHJIBl ACATEIBHOCTH

pazzmena (TeMbI) | 4acOB o0ydJaronmxcs

Kypca

YHucna 7 15 KBanpatnsiii kopeHp u3 | @opMyInpoBarhb OIpeleIcHUE

BBIYHMCJICHHA. yucna. [lonstue 00 | KBaApaTHOrO KOpHA M3 4YHCIA,

KBagpatHbie UppaloHaIbHOM 4YHCie. | apu(METHUeCKoro  KBaJpaTHOTO

KOopHH JlecATHIHbBIE KOpHs. [IpUMEHSATH  OIEpAIUIO
NpUOIMKEHUS U3BJICYECHMsI KBAJpPaTHOIO KOPHsA
UPPalMOHAIBHBIX YUCEN. | U3 ~ YWCJIA,  HUCHOJB3YyS  IIpH
JleficTBUTENBbHBIE YHUCTA. | HEOOXOAUMOCTH KaJIbKYJISTOP.

CpaBHeHue
JNIEUCTBUTENLHBIX YHUCE.
YpaBHeHue Buaa x°=a.
CpoiicTBa
apudmeTnuecKux
KBaJ{paTHBIX KOpHEM.
IIpeoOpasoBanue
YUCJIOBBIX  BBIPAKCHHIA,
COZEpIKALINX
KBaJpaTHBIC KOPHHU.

OI_IeHI/IBaTB KBaApAaTHLBIC KOpPHU
OEJIbIMHA YUCJIaMU U JCCATUYHBIMU

IpOOsIMHU. CpaBHMBaTh u
YIOpAAOYMNBATE PALMOHAJIBHBIC U
HppaloHaIbHbIE quca,
3amMCcaHHbIC C MOMOIIbIO
KBaJIpaTHBIX KOpHEH.
HccnenoBate ypaBHEHUE x’=a,
HaxO0/IUTh TOYHbBIE u

npuOmkEHHBIE KOpHU Tipn & > 0.

Hccnenosatp CBOICTBa
KBaJpaTHBIX KOpHEH, TMPOBOIS
YUCJIOBBIE  JKCIEPUMEHTHl  C
WCTIONB30BAaHUEM  KaJbKYJISTOpa
(komIbIOTEPA). JlokasbIBaTh
CBOMCTBA apupMeTUIECKIX
KBaJpAaTHBIX KOpHEH; MPUMEHATH
ux TUTSt npeoOpa3oBaHUs
BBIPAKCHUIA. BrinonHsaTs
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npeoOpazoBaHms BBIPOKCHHM,
COJIEp>KalINX KBaJPATHBIC KOPHH.
Bripaxatb NIEPEMECHHBIC u3
TCOMCTPHUICCKUX U CI)I/I3I/I‘-IGCKI/IX
dopmyin. BerumcnsaTe  3HaYCHHS

BBIPaKCHU, CoZEpKaIUX
KBAJpaTHbIC KOPHH, HCIOJIb3Ys
pu HE00X0IMMOCTH
KanpKyysATop. HMcnonb3oBare B
xoJe pelieHus 3a1a4
JJIEMEHTapHblE  IIPEICTaBICHMS,
CBSI3aHHBIE C MPUOIMKEHHBIMU
3HAYEHUSAMU BEJIMYHH.
3HAKOMUTHCSA c HCTOpUEN
pa3BUTHUSI MAaTEMAaTHUKHU.
Yucna " 7 Crenenn Cc uenbM | PopMyIupoBaTh OnpeAcIcHue
BBIUMCIICHMUSL. IIOKa3aTEeJIEM. CTENIEHH C ILEJIBIM II0Ka3aTEJIEM.
Crenenb c CrangaprtHas 3anuch | [IpencTaBiaTe 3amuch OONBIINX U
LEJIBIM qucia. Pa3mepsl | MallbIX 4uCEl B CTaHJAPTHOM
[O0Ka3aTeieM 00BEKTOB OKpyKarouero | Bujge. CpaBHMBaThb 4YHclIa U
Mupa (OT 3JIEMEHTAPHBIX | BEJIUYHHBI, 3allMCaHHbIC c
YyacTUIl JO KOCMUYECKHUX | Ucllosib3oBaHueM  creneHu  10.
00BEKTOB), Hcnonp30BaTh 3amuch 4YHUCENd B
JUINTEIBHOCTh CTaH/IapTHOM BUJIE TUISt
IIPOLIECCOB B | BBIP@KEHUSI Pa3MEpPOB OOBEKTOB,
OKpY>KaroIeM MUpE. | JUIMTEIbHOCTH  TPOLECCOB B
CBolicTBa  CTENEHH € | OKPYXKaloIIEeM MUDE.
L[EJIbIM TIOKA3aTEJEM. ®opmyaupoBaTh, 3alKUChHIBaTh B
CHUMBOJINYECKOU dopme "
WJUTIOCTPUPOBATH puMepamMu
CBOMCTBA CTENEHUM C  LEJIBIM
II0Ka3aTeIeM. [IpumensTh
CBOIICTBa CTETIEHU JUISL
npeoOpazoBaHUs BBIPKECHH,
COJIEp/KallMX CTENEHU C LEIbIM
IIOKA3aTEJIEM. BeinonsATe
JIeHCTBUSA C quCIIaMHU,
3allMCaHHBIMM B CTaHAAPTHOM
Bujge  (YMHOXEHUe, JeJieHue,
BO3BEJICHUE B CTETICHB)
Anrebpanueckue 5 KBanpatnsiii TpéxuneH. | PaciozHaBath KBaJpaTHBIN
BBIPAKEHUSI. Paznoxxenue TpEXWIEH, yCTaHaBIIUBaTh
KBanparsblit KBaJIpaTHOTO TPEXUWIEHA | BO3MOXHOCTh €0 PA3JIOKEHMs Ha
TPEXUIIEH. Ha MHOKUTEJIH. MHOXUTenH. PackmaneiBath Ha
MHOXKUTEIHN KBaJIpaTHBIN
TPEXWIEH C HEOTPULATEIbHBIM
JUCKPUMHHAHTOM
Anrebpanyeckue 15 Anrebpanyeckas apoOb. | 3aMUCHIBAThH anreOpanveckue
BBIPAKECHUS. JlomycTuMmble 3Ha4yeHus | BblpakeHus. Haxomuts o0nacTb
Anrebpanueckas IIEPEMEHHBIX, BXOIALIUX | OIPEIACIICHUA PalMOHAIBHOIO
JpOOb. B anreOpandyeckue | BbIpaKEHUSI. BrinonsaTe
BbIpakeHUsl. (OCHOBHOE | YHCIIOBBIC TOICTaHOBKHU u
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CBOMCTBO
anreOpandeckoit  JIpoou.
Cokpamenue  J1poOei.

CroxxeHHe, BBIYMTAHUE,
YMHOXXEHHE M JeJeHUE
anreOpandecKux ApoOei.
[IpeobpazoBanue
BBIPAKCHU,
COJIepIKALINX
anreOpandeckue apoou.

BBIYHUCIIATh 3HAUYCHHC ,Z[pO6I/I, B

TOM qucie c MIOMOIIBIO
KaJupKynaTopa.  DPopmMyIupoBath
OCHOBHOE CBOMCTBO
anredpanvecKoi Ipodu u
MIPUMCHSITh ero ISt
npeoOpa3oBaHMs Ipooei.
BrinosiHATh JIEUCTBUSA c
anredpandecKuMu JIPOOSMHU.
[IpumensTh npeoOpa3oBaHus
BBIPQXCHUM ISl pelleHus 3ajad.
Beipaxats [IEpEMEHHBIC u3
hopmyn (busmveckux,

TCOMETPHUYECKUX, OIHMCHIBAIONINX
OBITOBBIC CUTYAIUN).

YpaBHeHUA u 15 KBagparnoe ypaBHenue. | PacriozHaBaTh KBaJpaTHbIC
HEPABEHCTBA. Henonnoe  kBaxpatHoe | ypaBHEHMs. 3alUChIBaTh (hopMyy
KBanpartHsie yYpaBHEHHUE. @dopMyna | KOpHEH KBaJIpaTHOIO YPABHEHUS;
YPaBHEHHS. KOpHEH KBaJIpaTHOI'O | pelllaTh KBaJpaTHbIC YpPaBHEHHUS
YpaBHEHUS. Teopema | —  TOJHBIE W HEIOJHBIE.
Buera. Pemenne | [IpoBoauTh MpocTenIme
YPaBHEHUH, CBOSIIMXCA | UCCIECIOBAHUS KBaJPaTHBIX
K KBaJIpaTHBIM. | ypaBHeHull. Pemarts ypaBHeHus,
[Ipocreiimme CBOJMIIMECS K KBaJApPaTHBIM, C
JIpoOHOpaIOHAIbHBIE HOMOIIBI0  IpeoOpa3oBaHUil U
YpaBHEHUH. Pemenue | 3ameHoit MEPEMEHHOM.
TEeKCTOBbIX  3agad ¢ | Habmiomate W aHamu3upoBaTh
IIOMOIIBKD  KBAJPATHBIX | CBA3b  MEXKIYy  KOPHAIMH U
YPaBHEHUH. Ko3(puLmeHTaMu  KBaJpaTHOIO
YpaBHEHUS. DopMyIMpOBATH
Teopemy  Buera, a  Takke
o0paTHyIO - TeOpeMy, IPUMEHATH
9TU TEOPEMBI IS PEIICHUS 3a1ad.
Pemrate TEKCTOBBIE 3a7a4u
anreOpandeckum CIIOCOOOM:
NEPEXOIUTH oT CJIOBECHOU
(hopMyITUPOBKH YCIIOBHS 3aJ1a4l K
anreOpandecko MoJienu IMyTéM
COCTABJICHUS] YPABHEHUS; pEIIaTh
COCTABJICHHOE YpaBHEHUE;
WHTEPIIPETUPOBATH pe3ynbTar.
3HAKOMHUTHCS c UCTOpUEH
pa3BUTHS anredpsbl.
VYpaBHeHU u 13 JIuneiiHoe ypaBHeHHe c | Pacro3zHaBaTh JIMHENHbIE
HEPaBEHCTBA. JIByMSI ~ IIEPEMEHHBIMM, | YPABHEHUS c JIBYMsI
Cucremsl ero rpaduk, npuMepsl | nepeMeHHbIMU. CTpouTh rpaduku
yYpaBHEHUN pelIeHUsT YpAaBHEHUN B | IMHEHHBIX YpPaBHEHHUHW, B TOM
LeNnbIX yuciax. Pemenue | yucne  ucnonb3ys — HUQpOBBIE
CUCTEM [IBYX JIMHEHHBIX | PECYPCBI. Paznuuars
YPaBHEHHI C  JBYMs | TapaJlICIIbHbBIE u
IIEPEMEHHBIMU. IIEPECEKAIOIIMECS IPSMBIE 110 HUX
[Tpumepsr penieHus | ypaBHeHUsIM. Pemate  CHUCTEMBbI
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CHUCTEM HEJIMHEMHBIX | IBYX JIMHEHHBIX YpaBHEHUH C
YpaBHEHUH €  JBYMs | IByMs [IEPEMEHHBIMU
IIEPEMEHHBIMHU. NOJCTAHOBKOM M CJIIOKCHHEM.
I'paduueckas Pemate mpocreiime cucremsl, B
MHTEPIIpETaLNs KOTOPBIX OJHO U3 ypaBHEHHUH HE
yYpaBHEHUs C  JBYMs | ABiseTcs JUHEHHBIM. [IpuBoguTh
NIEPEMEHHBIMM U CUCTEM | IpaMUecKyl0  HHTEpPIpPETalHIo
JMHEHHBIX YPaBHEHUN C | pCLEHUs YpPaBHEHUS C JBYMs
JByMsl  IIEPEMEHHBIMH. | IEPEMEHHBIMU U CUCTEM
Pewenne TEKCTOBBIX | YPaBHEHUN c JIBYMs
3a7a4 € IOMOIIBIO | IEPEMEHHBIMHU. Pemars
CUCTEM ypaBHEHUN TEKCTOBBIE 3a/1a4u
anreOpanvyecKuM Crocooom
YpaBHeHU 12 Uucnossle HepaBeHCTBa | POpMyIMpOBaATH CBOMCTBA
HEPABEHCTBA. u nux CBOICTBA. | UUCIIOBBIX HEPABEHCTB,
HepasencrBa HepaBeHcTBO ¢ OAHOW | MILUIFOCTPUPOBATH ux Ha
nepeMeHHou. JIMHeiHbIe | KOOpAUHATHOMN MPSMOW,
HEpaBEHCTBA C OJHOMW | I0Ka3bIBaTh anreOpanyecKH.
IIEPEMEHHON U ux | [IpumensaTs CBOMCTBA HEPABEHCTB
pelieHue. Cucremsl | B xoJe pelieHus 3anad. Pemiath
JIMHENHBIX HEPABEHCTB C | JINHEHHBIE HEPABEHCTBA C OJHOM
OJIHOM IEPEMEHHOM U X | IEPEMEHHOMH, n300paxarb
pemenue. M3oOpakeHue | pelieHue HEPABEHCTBA Ha
pelIeHus JIMHEHHOTO | YUCIOBOU IIPSAMOM. Pemate
HEpPABEHCTBA W MX | CUCTEMBl JIMHEHHBIX HEPABEHCTB,
CUCTEM Ha YHCJIOBOHM | M300pa)kaThb pEIIEHHUE CHUCTEMBI
IIPSIMOM. HEPAaBEHCTB HA YUCIIOBOU MPSIMOM
DyHKIHH. ) [TonsaTne ¢bysakuu. | Mcnonb3oBath (yHKIMOHATIBHYIO
OcHoBHbIE OO6nacte ompeneneHust U | TEPMUHOIOTUIO U CUMBOJIUKY.
MIOHATUSA MHO)KECTBO  3HadeHMH | Berumcnare 3HadeHuss (yHKIUH,
GyHKIMH. CrnocoObl | 3anaHHbIX  (opmynamu  (TIpu
3a/1aHUS GyHKIUH. | HEOOXOAUMOCTH HCIIOJIB30BaTh
I'padux (GYHKIMU. | KQIBKYIATOP); COCTaBJIISATh
CpoiicTBa (QYHKIUHU, MX | TaOMUIBI 3HAUYEHUH  (QYHKIMH.
oToOpakeHue Ha | CTpouTh 1O TOYKaM rpaduku
rpaguke ¢byakuii. OnuchiBaTh CBOWCTBA
byHKIIIHN Ha OCHOBE eé
rpaduyeckoro  MpeCTaBICHHUS.
Hcnonp3oBate  (QyHKIIMOHAIBHYIO
TEPMHUHOJIOTHI0O U  CHUMBOJHKY.
HccnenoBaTh mpumMepsl rpaduKoB,
OTPaXKAIOIIUX peasibHbIe
npoueccel U siBiaeHus. IIpuBoauts
MIpUMEpPHI MPOIIECCOB U SBICHUI C
3a/laHHBIMU CBOMCTBaMH.
Hcnons3oBats KOMITBIOTEPHBIE
MPOrpaMMbl Il IOCTPOEHHUS
rpa¢ukoB (GYHKIIUA W H3yYEHUS
UX CBOMCTB.
DyHKIINH. 9 Urenne wu moctpoenue | Haxonute ¢ momompio Tpaduka
Yucnossie rpauKoB GyHKUMH. | QYHKIUM 3HAYeHHE OJHOW U3
(GyHKLIUU [Tpumepsl rpaMKOB | paCCMaTPUBAEMBIX BEJIUYUH IO
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GyHKIHN, OTpajkaroIInX

3HAYEHUIO ApYyro. B HecmoxHBIX

peanbHbIe MPOIECCHI. | CAyYasiX BBIpaXaThb (POPMYIIOM
OyHKIMH, 3aBUCHUMOCTh MEXKIy BEJIMYMHAMMU.
onuceiBarone MpsMyto | ONUCHIBaTh XapakTep H3MEHEHUsS
u 0o0paTHYIO | OAHON BEIWYHHBI B 3aBHCUMOCTH
MPONOPIUOHAIbHBIE oT U3MEHEHUS JPYTOM.
3aBHCHMOCTH, ux | Pacio3HaBath BHIBI HM3y4aeMbIX
rpadukmy. I'paduk | pyHKIHIA. [Toka3zbiBaTh
byHKIIUN y=x’. | cXeMaTHYecKH MOJIOKEHHE Ha
OyHKIHH y:XZ, y:X3, KOOPAVHATHOU IJIOCKOCTH
y=\/x, y=|x|; | rpa¢pukoB QyHKIMI BUgA: y = X 2
rpadudeckoe pemenne |, y = x 3,y = \x, y = |x |
ypaBHeHu#d u cucteM | Mcnonb3oBath  (QyHKIIMOHAIBHO-
YpaBHCHHUH. rpaguyeckue MpeaCTaBICHUS IS
peleHus u UCCIICIOBAHUS
YPaBHEHUH U CHCTEM YPaBHEHHU.
[IpumensaTs uudpoBsie pecypcs
JUISI IIOCTPOCHUS rpaduKoB
GbyHKIHi.
[ToBTOpeHue wu 6 [loBTopenue ocHOBHBIX | BbiOuparts, IPUMEHSTD,
00001eHNe MOHATHM W METOAOB | OLIEHUBATh CIIOCOOBI CpaBHEHHS
KypcoB 7 W 8 KIJaccoB, | 4uCeT, BBIYMCJICHHI,
0000111eHHE 3HAHUT npeoOpa3oBaHui BBIPOKCHHM,
peleHus YPaBHEHUM.
Ocy1ecTBIATH CaMOKOHTPOITh
BBITIOJIHSIEMBIX NEeUCTBUN u
CaMONPOBEPKY pe3ynbTara
BBIUMCIICHUM,  mpeoOpa3zoBaHUil,
nocTpoeHui. Pemars 3amaum w3
peanbHOM )KU3HU, IPUMEHSTD.
OBIIEE 102
KOJIMYECTBO
YACOB 1O
I[TPOTPAMME
9 KIIACC
HammMeHnoBanme KomnuectBo | OcHoBHOE coaepkanue | OCHOBHBIE BUJIBI
pasnena (Temsbl) | HacoB NEeSTENIbHOCTH 00YJarOIINUXCs
Kypca
Yucna u 9 Panmonaneubie  uucna, | Pa3BuBaTh mpencTaBiIeHHUS O
BBIUHCIICHHSI. HUppaIOHATILHBIE YHUCIIax: oT MHOXXECTBA
JleiicTBUTENbHBIE qrclia, KOHEYHBIE U | HATYpallbHBIX qrcen hi (o)
qucia OECKOHEYHBIC MHOXECTBA JICCTBUTEIHHBIX
JIECATUYHBIE IpoOH. | YuCel. O3HakoMUTBCA €
MHOxkecTBO BO3MOKHOCTBIO
JNEHCTBUTENBHBIX YUCEI; | MPEACTaBICHUS
NEHCTBUTENbHbIE YHUCHA | JEHCTBUTENIBHOTO YHCIA Kak
KaK OEeCKOHEUYHBIC | OECKOHEUHOM JECATUYHOU
IIECITUYHBIE npobu. | 1pobwu, MIPUMEHSATH
B3auMHO 0JHO3HA4YHOE | IECATUYHBIE MPUOITMKCHHUS
COOTBETCTBHE  MEXJY | pallMOHAIbHBIX u
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MHOXXECTBOM
IIGIZCTBHTGJIBHBIX YHCCJI
N MHOXCECTBOM TOUYCK

UPPATUOHATTBHBIX YHCElT.
N300paxaTh JeHCTBUTEIBHBIE
YHCIIa TOYKaMH KOOPIHHATHOM

KOOPAMHATHOW MPSAMOM. | IPAMOM. 3anuceiBaTh,
CpaBHeHue CpPaBHMBATb U YIOPSIOYHUBATH
JICUCTBUTEIIBHBIX YHUCEI, | IEUCTBUTEIbHBIC qucia.
apudmMeTruecKkue BoInonHATE, coueTasi yCTHBIE U
JIEHCTBHUS C | MUCbMEHHBIC IIPUEMBI,
JEHCTBUTEIbHBIMU apupMeTHuecKkue AECUCTBUS C
YUCIIAMH. palrOHaIbHBIMU YHUCIIAMY;
[Tpubnnxénnoe HaXOJWUTh 3HAYEHUS CTECIICHEU
3HAQYEHHE  BEIUYMHBL, | C LEIBIMH IIOKa3aTeIIMU U
TOYHOCTb KOPHEH; BBIYMCIATH 3HAYCHUS
IPUOIMKEHUS. YHUCIIOBBIX BBIPAKCHU.
Oxpyrienue yucen. | [Tomyunts mnpencrasieHue o
IIpukuaka ¥ OLICHKA | 3HAYMMOCTH JE€HCTBHUTEIBHBIX
pE3yJIbTaTOB qyucell B IIPAKTUYECKON
BBIYMCIICHUN JeATEIbHOCTH YeJI0BEeKa.
AHanu3upoBatb UM JieJaTh
BBIBO/JIbI 0 TOYHOCTH
npUOIMKEHUS
JEHUCTBUTEIBHOTO 4YHCIA IIPU
pemienun 3amad. OKpyrisTh
JEHCTBUTEIIBHBIC qucia,
BBITNOJIHATH NPUKUAKY
pesynbTaTa BBIYHCIICHU,
OLICHKY 3HAUYEHUN YHCIOBBIX
BBIPQKECHUM. 3HAKOMUTBCS C
UCTOpHEN pa3sBUTHS
MaTEMaTHKU
YpaBHeHUs u 14 Jluneitnoe ypaBHeHue. | OcBauBaTh, 3allOMHUHATh U
HEpPaBEHCTBA. Pemenne  ypaBHEHUH, | IPUMEHSTh rpaduyeckue
YpaBHEHUS C OIHOU CBOIALIUXCS K | METOJIBI npu pelIeHnn
MIEPEMEHHOMN nuHerHbIM. KBagpaTHOe | ypaBHEHMI, HEPABEHCTB U HX
ypaBHeHue.  Pemenue | cucrem. PacnosHaBarh Lieibie
YPaBHEHHUH, u IpoOHBIE YpaBHECHHUS.
CBOJISIIINXCS K | Pemate JINHEHHEIE "
KBaJIpaTHbIM. KBaJlpaTHbIE YPaBHEHUS,
buxBanpaTHbie YpaBHEHUS, CBOAAIIMECS K
ypaBHeHud. llpumeps! | HuM, IIPOCTENIINE
peneHus ypaBHEHUH | IpoOHOpaIMOHAIbHbBIE
TpeTbe U 4YETBEPTOU | YpaBHEHHS. [Ipenarats
CTENEeHEeW pa3IoKeHHUEM | BOZMOXKHbBIE CIIOCOOBI peLIeHHs
Ha MHOXHTEJH. | TEKCTOBBIX 3a/a4, 00CYXIaTh
Pemenne UX W pelmarb TEKCTOBbIE
JpOOHOPAIIMOHAIBHBIX | 33J]a4ud  Pa3HBIMH CIIOCOOAMHU.
ypaBHeHU.  Pemenue | 3HAKOMUTBCSI € HCTOpHUEH
TEKCTOBBIX 3aJ1a4 | pa3BUTHsI MaTeMaTUKU
anreOpanvdecKumM
METOJIOM.
YpaBHeHUs u 14 VpaBaenne c¢ gaByms | OcBauBatb U NPUMEHSATH
HEPABECHCTBA. IIEPEMEHHBIMM ¥ €r0 | IpUEMBl  PELICHUSI  CUCTEMBI
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CucreMbl ypaBHEHHI

rpaduk. Cucrema AByX
JIMHEHHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU U
e€ pewenue. Peuienue
CUCTEM IBYX
YpPAaBHEHUN, OJHO U3
KOTOpBIX JIMHEHWHOE, a
JIpyroe - BTOPOU
crenenu. ['papuueckas
UHTEpIIpETALNS
CUCTEMBl YPaBHEHHU C
JBYMsI  TIEPEMEHHBIMH.
Pemenue TEKCTOBBIX
3a7ad  anreOpanvdecKuM
CIocoO0oM.

JIBYX JIMHEHWHBIX YpPaBHEHUU C
TBYMSI MIePEeMEHHBIMU u
CUCTEMbl JIBYX YpaBHEHHi, B
KOTOPBIX OJIHO YpaBHEHHE HE
ABIIIETCS JVMHEHHBIM.
Hcnonb3oBars
GyHKIIMOHATBHO-TpadUUECKUE
NpPEACTaBICHUS ISl PEIICHUS
U HCCIIE[IOBaHUs ypaBHEHUHN U
CUCTEM. AHanusupoBaTh
TEeKCThl 3ajad, pemarb ux
anreOpanyeckuM  CIocoooMm:
NEPEeXO/IUTh OT  CJIOBECHOM
(bopMyITUPOBKHU YCIIOBUS
3aay K anredpanyeckoit
MOJIENIN TYTEM COCTABJICHUS
CUCTEMbl YpaBHEHMil; peliarhb
COCTaBJICHHYIO cucTeEMy
YpaBHEHU;
UHTEPIIPETUPOBATh PE3YJIbTAT.

YpaBHeHUd u

HEPaBEHCTBA.
Hepasencrpa

16

YucnoBble HEpaBEHCTBA
u nux CBOMCTBA.
JIuneliHble HEepaBeHCTBA
C OJHOM MEPEMEHHOH WU
ux pemenne. Cucremsl
JIMHEWHBIX HEPABEHCTB C
OIHOM IIEPEMEHHON U
ux pelieHue.
KBagpartubie
HEpaBeHCTBA U  HX
pewenne. ['papuueckas
MHTEpIIpeTalus
HEPABEHCTB M CHUCTEM
HEPABEHCTB C  JIByMs
MePEMEHHBIMH.

3HAKOMUTbCSI C  HUCTOpHEH
pa3BUTHUS MAaTEMATHKU

Yurarts, 3aIHChIBaTh,
IOHMMATh, UHTEPIPETUPOBATH
HEPAaBEHCTBA;  HCIIOJIb30BATh
CUMBOJIMKY M TE€PMHHOJIOTHIO.
Boimonuate  nmpeoOpa3oBaHus
HEPaBEHCTB, UCIIOIb30BATh JUIS
npeoOpa3oBaHuUs CBOIICTBa
YHCIIOBBIX HEPaBEHCTB.
Pacno3naBate JMHEHHBIE U
KBaJIpaTHbIE HEPaBEHCTBA.
Pemars JIMHENHBIE
HEpaBEHCTBA, CUCTEMBI
JMHENHBIX HEPABEHCTB,
CUCTEMBI HEPABEHCTB,
BKJIFOYAOLUX KBaJpaTHOE
HEPAaBEHCTBO, W pelaTh UX;
o0cyx1aTh MOJIy4YEHHBIE
pelIeHus. N300paxkaTh
peuieHue  HEpaBeHCTBA U
CUCTEMBl  HEpPaBEHCTB  Ha
YUCIIOBOU IPSIMOH,
3alKChIBaTh pelIeHue c
IIOMOIIIBK0 CHMBOJIOB. Pemrats
KBaJlpaTHbIE HEPABEHCTBA,
HCTIONb3YS rpaduueckue

npenacraBieHus. OcBauBaTh U
IIPUMEHATh HEPABEHCTBA IpU
pELIEHNH Pa3IUYHBIX 3373y, B
TOM qucne
IPAKTUKOOPUEHTUPOBAHHBIX.
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DOyHKIUH 16 KBagparuunas Pacrnioznasars BUJIBI
bynkuus, e€ rpaduK M | H3ydaeMbIX byHKUNH;
cBoiictBa.  IlapaOomna, | namocTpupoBaTh
KOOPJMHATHl BEPIINHBI | CXEMAaTUYECKH, OOBSICHATH
napadoJibl, OChb | pacmoJio’KeHue Ha
CUMMETpUU Tapaloiibl. | KOOPIWHATHOM IUIOCKOCTH
I'padpuku ¢bynkumii: | rpadukoB GpyHKIUK Buma: Y
y = kx, y = kx + b, | =kx, y=kx+b, y=k/x
y=kix,y=x,y=x,|, y=xy=x, y=ixy
y=ry=|x| = |x| B 3aBHCMMOCTH OT

3HAYCHUH  KOA(PPHUIIUEHTOB;
ONMCHIBATH ~ MX  CBOMCTBA.
PacrioznaBath KBaJpaTUYHYIO
G yHKIHIIO 1o dopmyie.
[IpuBoauTH MIPUMEPBI
KBAJIPATHYHBIX 3aBHCUMOCTEH
U3 peajbHOU >KU3HH, (U3UKH,
reOMETpHH.  BBIABIATE |
0000111aTh 0COOEHHOCTH
rpaduka KBaJIpaTUYHOU
dyrkupn y = ax® + bx + c.
Crpouts 51 n300paxarb
CXEMaTUYEeCKU rpaduxu
KBaJIPATHYHBIX byHKIHH,
3a/laHHBIX dbopmynamu
Bumay = ax’, y=ax’ +q,y =
a(x + p)2, y = ax’> + bx + c.
AHanu3upoBaTh W MPUMCHSTH
CBOWCTBA U3YUYECHHBIX (YHKIUH
JUISE MX TIOCTPOCHHS, B TOM
YHClie C MOMOIIBI0 IU(POBHIX
pecypcoB

Yucnossie 15 [Tonsitue gyucnoBoil | OcBauBaTh U NPUMEHSATH

MIOCJIEIOBATEIbHOCTH MOCJIEIOBATEIBHOCTH. WHJIEKCHBIC 0003HAYCHHS,
3ananue CTPOUTH pedeBbie
MIOCJIEIOBATEIEHOCTH BBICKA3bIBAHUS c
PEeKyppEeHTHOMH UCTIOJIb30BaHUEM
dbopmyroit u GopmMysoil | TEPMUHOJIOTHH, CBSI3AHHOU C
n-ro YlieHa. | TOHATHEM
ApudmeTndeckas U | TIOCJIEZIOBATEILHOCTH.
reoMeTpuyuecKas AHanu3upoBath GopMyny n-ro
nporpeccuu. Dopmynbl | WIeHAa  MOCIIEAOBATEILHOCTH
n-ro YlieHa | WM PEKyppeHTHYI0 (opmyny
apudMeTHIeCKOM u|u BBIYHCIISTH YJICHBI
reOMEeTPUYECKOM MI0CJIEI0BATENbHOCTEH,
porpeccui, CYMMBI | 3aJJaHHBIX ITHMH (HOPMYITaMH.
MEepBBIX N YICHOB. | YCTaHABIMBAThH
N300paxeHne  YIEHOB | 3aKOHOMEPHOCTD B
apudMeTHIecKou U | IOCTPOECHUU
reoMeTpUYECKOi MOCIIeI0BATEIbHOCTH, eciu
MPOTPECCUil TOUKAMH Ha | BHITMCAHBI TIEPBBIE HECKOJIBKO
KOOPJMHATHOM eé wieHoB. Pacnos3HaBaTh
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IUIOCKOCTH. JIMHEHHBIN
A DKCIIOHCHIMAILHBIN
pOCT. CioxHble
MIPOLICHTBHI.

apuhMeTUIECKYIO u
FEOMETPUUECKYIO IMPOTPECCUU
npu pasHbIX criocobax
3amanus. Pemarte 3amaum ¢
UCIOJIb30BaHuEeM (OpMyIl N-To
yieHa  apuMETHYECKOW U
FeOMETPUUYECKON MpOrpeccui,
CyMMBI TIEPBBIX N YJICHOB.
N3o06paxarsb YJICHBI
[I0CJIEI0BATEILHOCTH TOUKAMHU
Ha KOOPJIMHATHOW IUIOCKOCTH.
PaccmarpuBars IIPUMEPBI
IPOLECCOB U  SBJICHUU U3
peabHOM JKWU3HH,
WUTIOCTPUPYIOIINE U3MEHEHHE
B apudmeTnyeckoit
POTrpeccum, B
re€OMETPUUYECKON MpOrpeccuy;
n300paxkathb
COOTBETCTBYIOIINE
3aBUCHUMOCTH rpaduvecKy.
Pematsr 3amauu, CBs3aHHBIE C
YUCIIOBBIMU
MOCIIEI0BATEIbHOCTSMHU, B TOM
YUCIie 3aJa4d W3 PEealbHOMU
JKU3HM C  HUCIOJIb30BAaHUEM
U (POBBIX TEXHOJIOTUH
(2MEKTPOHHBIX Ta0JIHII,
rpauyecKoro KajabKyJIaTopa u
T.n.). Pemars 3amaun Ha
CJIOKHBIE TIPOLIEHTHI, B TOM
yHuclie 33aJauyd U3 pealbHOU
MPaKTUKU (C MCIOJIb30BAaHUEM
KaJIbKyJIATOpa). 3HAKOMHTHCS

c HUCTOPUEN pa3BUTUA
MaTEMaTHKU
IToBTOpEHME, 18 Uucna wu Beuucienus | Onepuposarhb MIOHATUSAMU:
o0o611eHue, (3amuce, CpaBHEHHUE, | MHOXKECTBO,  IIOJMHOXKECTBO,
cucTeMaTu3aus JIEUCTBHUS C | omepanuu HajJ MHOXXECTBaMHU;
3HaHUU JIEHCTBUTEIIbHBIMU UCIIONB30BaTh  rpaduyeckoe
YUCIIaMH, YUCJIOBAasl | MPEACTABICHUE MHOXECTB IS
npsmasi; IIPOLIEHTHI, | OIMCAHUS pealIbHBIX
OTHOILICHHS], MPOLIECCOB M SIBJICHHUW, TIpHU
IIPOIIOPLUH; peumieHuy 3ajad U3 ApYrux
OKpYTJIEHHE, yueOHBIX MIPEAMETOB.
npuOJIMKEeHNe, OLIEHKA; | AKTyalu3upoBaTh
penieHue TEKCTOBBIX | TEPMUHOJIOTHI0O W OCHOBHBIE
3a7a4 apu(pMeTH4eCKuM | AeHCTBUS, CBSI3aHHBIC c

CIocooom)

YuUClIaMU: HAaTypaJdbHOC YUCIIO,
IMpoCTOC U COCTAaBHOC 4YHCIA,
JCIINMOCTD HaTypaJIbHbIX
YUCCJl, MPU3HAKHU JOCIMMOCTH,
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1[EJI0€ YHCIIO, MOAYJb YHCIA,
OOBIKHOBEHHAsA W JECATAYHAS
IpoOW,  CTaHJApTHBIA  BHI

4Hca, apu(METHYECKH
KBaJ[paTHbIN KOpEHb.
Brimoaaarte JICUCTBUS,

CpaBHHBATb U YIIOPAAOYUBATDH
qucia, npeaAcTaBJIsAThL YMCJIa Ha

KOOPJMHATHOU MIPSIMOM,
OKPYTJISTh YHWCJA; BBINOJIHATH
NPUKUAKY u OLICHKY
pe3yabprara BBIYMCIICHH.

Pematp  TekcToBBIE  3amaum
apu(METHUECKUM  CTIOCOOOM.
Pematp nmpakTuueckue 3anauu,
cofieprKalye IPOLEHTHI, 10,
YacTH, BBIPAXKAIOIIHE
3aBUCHMOCTH:  CKOPOCTH  —
BpPEMSI — pAcCTOSIHUE, IIeHa —

KOJINYECTBO — CTOUMOCTb,
00béM  paboThl — BpeMs —
IPOU3BOJUTENBHOCTh  TPYJa.
Pa3bupats peanbHbIe
AKHU3HEHHBIC CUTYallUH,
GopMynHpoBaTh MX Ha S3bIKE
MaTeMaTHKH, HaXO/IUTh
pelexHue, MPUMEHSS
MaTeMaTHYeCKUi armmapar,

UHTEPIPETUPOBATH PE3YNbTaT.

Anrebpanueckue
BBIPKEHUS
(mpeobpazoBaHue
anreOpanvyecKux
BBIPAKECHU,
JIOMYCTUMBIE 3HAUEHUS])

OnepupoBaTh MOHATUSIMU:
CTEIIEHb c LEJTBIM
IoKa3arelieM,

apudMeTUYECKU KBaJpaTHBIN
KOpEHb, MHOT'OYJIEH,
anreOpanyeckast IpoOb,
TOXJIECTBO. BrinosHATh
OCHOBHBIE JIEUCTBUS:

BBIIIOJIHATH ~ pacu€Tel IO
dopmynamM, Mpeodpa3oOBBIBATH
1enspie, APOOHOPAIMOHAIBHBIC
BBIPQXECHHUS M BBIPAKCHHS C
KOPHSIMH, pean30BBIBATH
pa3ioXeHne MHOrowieHa Ha
MHOXUTEIM, B TOM 4YHCIE C
UCTIOJIb30BaHUEM dbopmyn
pasHoCTH KBaJ[paTOB u
KBaJI[paTa CyMMbI U Pa3HOCTH;
HaXOJUTh JOTTYCTUMBIE
3HAUEHUSl TEPEMEHHBIX IS
JTPOOHOPAIIMOHATLHBIX

BBIPAKCHUH, KOpHEH.
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MoaenupoBath € MOMOILBIO
dbopMyI1 peanbHbIC TPOLIECCHI U
SIBIICHHS

Oynkuuu (IOCTPOEHUE,
CBOMCTBA  HM3YYCHHBIX
byHKIMHA; rpadudeckoe
pelIeHUEe YpAaBHEHUU H
UX CHCTEM)

OmnepupoBatb MOHATHSAMHU:
¢ynkuus, rpadux ¢GyHKIUH,
Hymu (QYHKIUH, TPOMEXYTKH
3HAKOMOCTOSIHCTBA,

POMEXYTKH BO3pacTaHMs,
yObIBaHUS, HaWOOJbIICE W
HavMeHbIIIee 3HAYCHHS
GyHKINN. AHanu3upoBars,
CpaBHHBATh, o0CyXIaTb
cBOWcTBAa (DYHKIMH, CTPOUTH
ux rpadpuxku. OnepupoBaTh

TOHSATHSIMH: npsiMast
IPONOPLHUOHAIBHOCTD,
oOpaTHas
IPONOPLHUOHAIBHOCTD,
JIMHENHas byHKIMS,
KBaJ[paTUYHAas byHKIH,
napaboia, runepoona.
Hcnonp3oBate Tpapuku s
OIpEICIICHUS CBOWCTB,

IPOLECCOB U 3aBUCHUMOCTEM,
JUTSL pelIeHus 3a/1a4d U3 APYTUx
yueOHBIX MpEeAMETOB u
peabHOM KHA3HU;
MOJICNIUPOBaTh €  IOMOIIbIO
rpauKOB peajbHbIE MPOIECCHI
u SIBJICHHUSL. Bripaxkats
dbopmynamu 3aBUCUMOCTH
MEXy BeJIMYNHAMU

OBILEE
KOJIMUECTBO
YACOB
TIPOTPAMME

1O

102
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PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS» B 8-9 KNIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OJUH W3 OCHOBHBIX PA3AENIOB IIKOJbHONM MaTE€MaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aUMHOE pPACIHOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKa3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCykJIe€Hus «OT TMPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPHU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKIACHUSI.

BTOpo#i HEHHOCTBIO U3YyYEHUSI TEOMETPUU SIBJSIETCS MCHOJB30BAHHUE €€ KAK
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOydaromuiicss JOJKEH HayuHuThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITUHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyeMmble pa3Mepbl rapaxa s aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUS B MU3yYEHUH T€OMETPHUH.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUMNCS YYUTCS CTPOUTH
MaT€MaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CHUTYyallMil, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO MOAYEPKUBATH CBSI3U T'E€OMETPUM C JAPYTUMHU y4e€OHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pu3uke H
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYuebnbiii kypc «['eomeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIE DPa3fieiibl
conepxkanusi: «['eomerpuueckue ¢Gurypel u UX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus mom00us».

OO61iee yuCiIO YacoB, PEKOMEHIOBAHHBIX JI M3Y4YEHUS y4yeOHOro Kypca
«I"'eometpus», — 136 gaca: B 8 kiacce — 68 yacoB (2 yaca B Hezlel0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEINIO).

25



COILEPKAHUE OBYUEHUS
8 KIIACC

YerwipéxyronbHuku. [lapaiienorpamM, €ro Tmnpu3HaKd U CBOKCTBA.
YacTHble ciydan mapamuieaorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), HUX
NpU3HaKW U CBoOMcTBa. Tpameuus, paBHOOOKas Tpamenusi, €€ CBOWCTBA U
npusHaki. [IpsamoyrosbHas Tpanenus.

Meron yasoeHnns meauansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUHUOHAIIBHBIX OTPE3KaAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[Tonobue TtpeyronbHUKOB, Ko3dduimeHt mnomodus. [IpusHakum mnomoOus
TpEYroJIbHUKOB. [IpruMeHeHne moqooust mpu pereHuy MpakTUYeCcKuX 3a1ad.

CpoiicTBa miomiaaed reomeTpuyeckux ¢uryp. @opMmynbl Ui IUIOMIAIA
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
NoJI00HBIX (Uryp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perneHUH
MPAKTUYECKUX 33/1a4.

CuHyC, KOCMHYC, TAHT€HC OCTPOTO yIJIa MPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpUUYECKHE (DYHKIIUU
yrioB B 30°, 45° u 60°.

BrnmcaHHble M LEHTpaJIbHBIE YIJIBI, YIOJl MEXAY KacaTelabHOM W XOPAOW.
Yrael  Mexay ~XopaaMH M CeKyllMMHU. BriMcaHHbele U ONMCAHHBIE
YETBIPEXYTOJIbHUKU. B3auMHOE pacnosiokeHue JByX OKpyxkHocTter. Kacanue
OKpy>xHOcTel. O61ue KacaTreiabHble K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunHyc, TaHreic yrioB or 0 pmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMYIIbI MpUBEACHUS.

Pemienne TtpeyronpHUKOB. Teopema KOCMHYCOB M TE€OpeMa CHHYCOB.
Penienrie mnpakTHYECKHMX 3aJad C UCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema 0 MNpPOU3BEEHUM OTPE3KOB XOPJ, TEOPEMbI O IPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa (MOAyJdb)  BEKTOpa, COHAIpaBJICHHBbIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HAMpaBJIECHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallid HaJ BeKTopaMu. Pa3nokeHue BEKTOpa Mo JIBYM
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HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalspHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTU. Y PABHEHHUS MPSMOU U OKPYKHOCTH
B KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METOJ KOOPAUHAT U €0
IIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKW. JlmnHa OKpykHOCTH. ['pagycHas wu
paguaHHas Mepa yIyia, BBIYMCICHHE JUIMH AYyr OKpyxkHocten. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUMKEHUsI TJIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (dJeMEeHTapHbIE
npeactasienus). [lapannensHbiii nepenoc. [loBopor.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOEHHS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELIEHUH T€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUEHUS MENHMAH TPEYroJbHUKa (LEHTpa
Macc) B pEIICHUH 3ajau.

BrageTs noHsTHEM CpedHEN JIMHUU TPEYroJbHUKA U Tpamneluu, IPUMEHATh
X CBOMCTBA NpPHU pElICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca 1 TEOPEMOU O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[IpumeHsTh  NpU3HAKM  NOJOOUST  TPEYrOJbHUKOB B pELICHUU
r€OMETPUYECKUX 3a]ay.

[Tonb3oBaThes Teopemoit Iludaropa s pemeHus TEOMETPUUYECKUX U
npakTUYecKux 3agad. CTpOUTh MaTEMaTUYECKYI0 MOJEIb B IMPAKTHUYECKHX
3a/layax, CaMOCTOSITENIbHO JIENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnagers mNOHATHUSMH CUHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO TpeyroiabHUKa. [101b30BaThCsl STUMU MOHSTUSMU JUJIST PELICHUS
PaKTUYECKUX 3a]a4.

Boruncnsate (pa3auuHbIME CIIOCOOaMM) IUIONIAIb TPEYTONIbHUKA U TUIOIIAIN
MHOTOYTOJIBHBIX ~ (uryp (mosib3ysick, TI/€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpuMeHSATh MOyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Bragere MOHATHUSMHM BIOUCAHHOTO W LEHTPAJIBHOTO YIJIA, MCHOJb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MeXAy XOpAaMH (CEKYIIMMH) U YIJIe MEXIy
KacaTeJIbHOM U XOPIOM IIPU PELICHUU T€OMETPUYECKUX 3a1ad.

BrageTe NOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELIEHUU 3a/a4.
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[IpuMeHATh MOTy4YeHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEeMAaTHUYECKHE
MOJICJIH JIJIS 3a/1a4 peajbHOU KU3HU U MPOBOUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHHUEM TOA00Ms W TPUTOHOMETpUU (TIOJB3YICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

[IpenmeTHbIe pe3yibTaThl OCBOCHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOUIBIO PAa3IMYHbIE DJIEMEHTHl IPSIMOYTOJBHOIO TPEYroJIbHUKA («pelIeHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonmp30BaThCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXJAECTBOM JUISI HAXOXKJIEHUS COOTHOIICHHH MEXAY
TPUTOHOMETPUUYECKUMU BETUUMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXACHUS Pa3IMYHbIX
3JIEMEHTOB TPEYroJIbHUKA («PELIEHHE TPEYroJbHUKOBY), HPUMEHATh HUX IpHU
pELIEHUN T€OMETPUYECKUX 3a1a4.

Brnagerp moHsTHsAMHM — npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
AJIIEMEHTOB MOJOOHBIX QUTYD.

[lonb3oBaTbcad CBOMCTBAMHM MOA00US MPOU3BOJBHBIX (UTYp, YMETh
BBIYMCIIATH JUIMHBI U HAXOJUTh YIJIbl Y NOJ00HBIX Quryp. [Ipumensats cBoiicTBa
nos00Ms B MPAaKTUYECKUX 3aJa4axX. ¥YMETh MPUBOJUTH IPUMEPHI MOJOOHBIX (PUTYD
B OKPY’KarOIIEM MUPE.

[lonp30oBaTbcd  TeOpeMaMH O IPOU3BEACHUM  OTPE3KOB  XOpH, O
IIPOU3BEJCHUH OTPE3KOB CEKYIIUX, O KBAJIpaTe KacaTeIbHOM.

[Tonb30oBaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUN W (PU3MUECKHI
CMBICII, IPUMEHSATh UX B PELICHUU T€OMETPUUECKUX U (PU3UUYECKHX 3a]1ay.

[IpuMeHATh CKaJIIpHOE MPOU3BEACHHE BEKTOPOB JUISl HAXOXKIECHUS JJIMH U
yraoB. llosb30BaThCsi METOAOM KOOPAMHAT HA IJIOCKOCTH, NMPUMEHSATH €ro B
PELIEHUH F'€OMETPUUYECKUX U TPAKTUYECKUX 3a]a4.

Bragets NOHATHAMU NPAaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTHM OKPYKHOCTH M PaJMaHHOM MEphI yria, YMETh BBIYUCIATH ILIOIIAIb
Kpyra 1 €ro 4acTeu.

[IpuMeHATh Moy4eHHbIE YMEHUS B MPAKTUYECKHUX 3a/1ayax.

Haxonuth ocu (WM LEHTPHI) CUMMETpUU (PUTYp, NPUMEHATH JIBHIKECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTHh MATEMATHYECKHUE
MOJIEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
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C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE

HE0O0XO0IMMO, KAJIBKYJISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaumenoBanue KonuuectBo | OcHOBHOE cofepxanue | OCHOBHBbIE BUIbI AESITEIbHOCTU
pasnena (TembI) | yacoB o0ydJaronmxcs
Kypca
YeTbIpEXyroapHUKN 12 [TapannenorpamM, ero | M300paxars M HaxoAuTh Ha
IIPU3HAKA U CBOMCTBA. | YEPTEkKAX  YETHIPEXYTOJIbHUKU
YactHble CIIy4ad | pa3HbIX BUJOB U HUX DJIEMEHTBHI.
rapajuieJIorpaMMOB ®opMyIupoBaTh OIpPEAEICHUS:
(IpsAMOYTOJIBHUK, POMO, | apajiesorpaMma,
KBaJIpaT), UX IMPU3HAKU | IPSIMOYIOJbHUKA, pomO0a,
n cpoycrBa. Tpanenus. | kBagpara, TpaneLuy,
PaBHoGOKast U | paBHOOOKOM Tpaneuuy,
HIPSIMOYTOJIbHAS IIPSIMOYTOJIBHON Tparneuuy.
Tparenuu. Merop | Jloka3piBaTb ¥ HCIIOJIb30BATH
yIIBOEHUS MEAMAHBI. | IPU PELICHUM 3aJa4 IPU3HAKU
LenTpanpHas Y CBOMCTBA: IapajuiesorpaMmma,
CUMMETpPHUSL. IPSIMOYTOJIBHHKA, pomba,
KBajpara, Tpaneuuy,
pPaBHOOOKOIA Tpaneuuy,
MIPSIMOYT OJIBHOM Tpalenuu.
[IpumensaTs MeETON yABOEHUS
MeaHbl TPEYroJbHUKA.
Hcnone3oBate QpoBbIe
pecypcbl I HCCIENOBaHUS
CBOWCTB HM3y4aeMbIX (uryp.
3HAKOMUTbCA  C  HCTOpHUEH
pa3BUTHUS TEOMETPHUH.
Teopema daneca u 15 Teopema @aneca wu | [IpoBoguTh  mOCTpOEHUS €
TeopeMa 0 Teopema O | IOMOIIBIO LIUPKYJIA U JIMHEUKH
MIPOMOPLUHOHATIBHBIX MIPOIOPLIMOHAIBHBIX C  HCHOJb30BAaHUE  TEOPEMBI
OTpe3Kax, OTpe3Kax. Cpennsist | Daneca  u = TeopemMbl O
no100HbIE JUHUS ~ TPEYroJbHHUKA. | IPONOPIUOHAIBHBIX OTpE3Kax,
TpEyroJIbHUKH Tpaneuus, €€ cpenHss | CTPOUTH YEeTBEPTHIN
JIUHUSL. MPOIMOPLIMOHANIBHBIN  OTPE30K.
[IponopunoHnaibHbIE [IpoBoauTh JI0Ka3aTeNIbCTBO
orpe3ku. LlenTp macc B | Toro, 4TO MearaHbl
TPEYTOJIbHUKE. TPEYrOJIbHUKA MEPECEKAIOTCA B
[Tono6HbIE OJIHOM TOYKE, U HaXOJIUTh CBA3b
TPEYTOJIbHUKH. Tpu | ¢ ueHTpoM Macc, HaXOAWTH
MpHU3HaKa 1o100ust | OTHOILIEHUE, B KOTOPOM
TPEYTrOJIbHUKOB. MEIUaHbl JEIATCS TOYKOM HX
[Ipumenenne moa00Us | IEpeceUCHHUs. Haxonuts
pu peleHny | MoJo0HBIE TPEYTrOoJbHUKH Ha
IIPAKTUYECKUX 3a7a4 TOTOBBIX yeprexax c

YKa3aHUuCM COOTBCTCTBYIOIIUX
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MPU3HAKOB T0om00us. Pemarh
3aJ1aun Ha [I0IO0OHBIE
TPEYTOJbHUKA C  MTOMOIIBIO
CaMOCTOSITEIILHOTO TIOCTPOSHUS
yepTexer W HaXOXKJICHUS
MMOTOOHBIX TPEYrOJIHHUKOB.
[IpoBoaUTh JOKA3aTENbCTBA C
HCIIOIb30BaHUEM PU3HAKOB
nomobus. JlokasplBaTh  TpHU
MpU3HaKa nmogoous
TPEYTrOJIbHUKOB. [TpuMeHS T
MOJIyYCHHBIC ~ 3HAHUS  TIpU
pPEIICHUH TEOMETPUYCCKUX U
MPAKTUICCKHIX 3a7ad4.
3HAKOMUTBCI  C  HCTOpHEH
pa3BUTHS TCOMETPHH.

IInomansp.
Haxoxnenne
Iomanaeu
TPEYroJIbHUKOB U
MHOT'OYTOJIbHBIX
¢uryp.  Ilnomanu
no1I00HBIX (QUryp

14

CroiictBa  muIOIIAIEH
TEOMETPHUYECKUX PUTYD.
®opMyIibl 15 IOIIAIN
TPEYroJIbHUKA,
napajiesorpamma,
Tpaneuuu. Beraucienue
romaaen CJIOKHBIX
¢uryp Ilnomanu ¢uryp
Ha KIeT4aToil Oymare.
IImomann MOIO0HBIX
¢buryp. 3anaun c
MPaKTUYECKUM
coaepxanueM. Pemenne
3a71ad = ¢ TIOMOIIBIO
MeToaa
BCIIOMOTaTEJIbHOMN
TJIOILAIH.

OgnaneBatb NEePBUYHBIMH
npeAcTaBiIeHusIMH 00 oOrmen
Teopur  miIomaau  (Mepsl),
(dhopMyIMpoBaTh CBOWCTBA
TUIOIIA]TH, BBISICHATh ux
HarJIsiJHbIA CMBICI. BBIBOIUTH
(hopmybt IoIIau
napasuieIorpaMma,
TPEyrojibHUKa, Tpamneuun Hu3
hopmymsl I NIENN |
OpSMOYTOJIbHUKA  (KBaJpara).
BeBoguths popMyIel TuTOIIAIH
BBIITYKJIOTO YETHIPEXYTOJIbHUKA
4yepe3 AUaroHAIN U YOI MEXIY
HUMH. Haxomute  momaau
¢uryp, u300pakEHHBIX  Ha
KJIETYaTOU Oymare,
HCII0JIb30BATh pa3buenue
¢burypsl Ha 4acTu u
JOCTpauBaHHE. Paz6upatsb
MIpUMEPHI WCTIOJTh30BaHUS
BCIIOMOTaTeNbHON TUTOIAH
JUISL PEUICHUS TeOMETPHUYCCKUX
3agady. Haxomute  muiomamu
mo00HbIX ¢uryp. Beraucnsare
TUTOIIAH Pa3InYHbIX
MHOTOYTOJIbHBIX duryp.
Pemare 3amaun Ha miomane c
MPAKTHYECKUM COJICPIKAHUEM.

Teopema Iludaropa
u Havaya
TPUTOHOMETPHUHU

10

Teopema Iludaropa, u
eé IIPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUIECKUX
GbyHKIHMIA ocTporo yria
IIPSIMOYTOJIBHOI'O
TPEYroJbHHKA,

Jloka3bIBaTh TeopeMy
[Mudaropa, ucnonab3zoBath €€ B
MIPAKTUYECKUX  BBIYHUCICHUSIX.
DopMynIMpOBaTh  OIPEACICHUS
TPUTOHOMETPUUECKUX (DYHKIIHIHA
OCTpOro yria, IpOBEPATb HUX
KOPPEKTHOCTB. BeiBonnTh
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TPUTOHOMETPUUECKUE TPUTOHOMETPUYECKHE
COOTHOLLIEHUS B | COOTHOILIEHUS B
IPSIMOYTOJIBHOM IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TPEYTOJIbHUKE. Hccnenosath COOTHOILIEHUS
OcHoBHOE MEXIY CTOPOHAMH B
TPUTOHOMETPUUECKOE MPSIMOYTOJIBHBIX
TOXECTBO. TPEYTroJbHUKAX C yriamMu B 45°
u 45°; 30° u 60°. Mcnoab30BaTh
(bopMyIb IIPUBEICHHUS "
OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO JUISl HAXOXKIEHUS
COOTHOIIECHUN MEXIY
TPUTOHOMETPUYECKUMHU
(GYHKIMSAMU PA3TUYHBIX OCTPBIX
yrioB. [IpumMeHsaTs noayyeHHbIE
3HAHUS U YMEHUS NPU pelIeHUN
IIPAKTUYECKHUX 3az1ad.
3HAaKOMUTbCA  C  UCTOpUEH
pa3BUTHS FEOMETPHH.
Vsl B 13 Bnucanneie u | ®opmynupoBaTh OCHOBHBIE
OKPYKHOCTH. LIEHTPAJIbHBIC yINIbl, | ONIPEACIICHUsS, CBSA3aHHBIE C
Bnucannbie u yroi MEXY | yrilaMu B Kpyre (BIOMCAHHBIN
OINMCAHHBIE KacaTeJIbHOW U XOpAOH. | yroj,  LEHTPaJbHBIA  yro).
YETBIPEX YT OJIbHUKH. VYrael Mexny xopaamu | HaxoauTh  BOMCAHHBIE — YIUIBI,
KacarenbHble K u CEKYILIMMU. | ONMPAIOIIUECS Ha OJIHY AYTY,
OKPYKHOCTH. Bnucanneie U | BBIYUCIATH YIVIBI C IMOMOUIBIO
Kacanune OIMCaHHBIE TEOPEMBI O BIIMCAHHBIX yIjax,
OKpPYXHOCTEH. YeTBIPEXYTOJbHUKH, HX | TEOPEMBbI 0 BIIHCAaHHOM
IIPU3HAKA U CBOMCTBA. | YETBIPEXYTOIBHUKE, TEOPEMBI O
[IpumeHenue 9TUX | LICHTPAJIbHOM yriIe.
CBOMCTB mpu pemenun | Mccnenosate, B TOM 4YHUCIE C
reOMETPUUYECKUX 3a/ad. | TOMOILBIO (G POBBIX
B3aumnoe pecypcos, BIIMCAHHBIE U
pacrnosoxxeHue JBYX | OMMCaHHbIE
OKpY)KHOCTEH,  0OlIMe | YeThIPEXYTOJIbHUKY, BBIBOJUTD
kKacarenbHble. KacaHuwe | X CBONCTBA U  IPU3HAKHU.
OKPY>KHOCTEH. Hcnonb3oBarh 3T CBOMCTBA U
IIPU3HAKH IPU PEIIECHUU 3aay.
IToBTOpEHME, 4 [loBTOpEHNE OCHOBHBIX | PemaTe 3agaun Ha MOBTOpPEHHUE,
0000111eHIe 3HAHUI MOHATUM UM METOAOB | WIUTIOCTPUPYIOLIUE CBSI3U
KypcoB 7 M 8 KJIAcCOB, | MEKIY pAa3JIMUYHBIMU YacTSIMH
0000111eHIE 3HAHUT. Kypca.
OBIIEE 68
KOJIMYECTBO
YACOB 110
[TPOTPAMME
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9 KIIACC

Haumenosanue KomnuectBo | OcHOBHOE conepxanue | OCHOBHbIE BUABI JAEATEIBHOCTU
pasznena (TeMbl) | 4YacoB 00ydJarImuxcs
Kypca
Tpuronomerpus. 16 Onpenenenue @opMyJIMpOBaTh  OINPEICIICHUS
Teopemsl TPUTOHOMETPUUECKUX TPUTOHOMETPUUYECKUX  (PYHKLUH
KOCHHYCOB u ¢bysakuit yriaos ot 0° 10 | TYIBIX | OpsAMBIX  YIJIOB.
CHUHYCOB. 180°. dopmynsl | BRIBOAUTE TEOpEeMy KOCHHYCOB U
Pemenne IpUBEOECHUS. TeopeMa TCOpEMY CHHYCOB (C pagnycom
TPEYrOJIbHUKOB KOCHUHYCOB, Teopema | OMMCAHHOM OKPY>KHOCTH).
CHHYCOB. Pemenne | BeiBoauTs (Gopmybl TSt
TPEYTOILHUKOB. BBIYNCIICHUS ionanen c
HpaKTI/I‘leCKOG HUCIIOJIB30BAHUEM TCOpEM
MIPUMEHEHNE TPUTOHOMETPUHN (popmyua
JIOKa3aHHBIX TEOPEM miomaan TPEYroJbHUKa 4YCpe3
JIBE€ CTOPOHBI M YIrOJd MEXIy
HUMU, bopmymna iouaau
YEeTBIPEXYTOJbHUKA Yepe3  €ro
JMArOHAJIA U Yroj MEXIy HUMH).
Pemars TtpeyrosbHuku. Pemars
IIPaKTUYECKUE 3a/1a4u,
CBOJAIIMECS K  HaXO0XJICHHUIO
pa3IMyYHbIX 3JIEMEHTOB
TPEYroJbHUKA
[IpeoOpazoBanue 10 [Tonsatue o | OcBauBaTth TIOHSITHE
noo0usl. npeoOpa3oBaHUU npeoOpa3oBaHus noo0usl.
Merpuueckune nosoous. HccenenoBars OTHOILICHHE
COOTHOUICHUS B CooTBETCTBEHHBIE JMHEWHBIX 3JIEMEHTOB (QUTyp NpHU
OKPYXHOCTHU 3JIEMEHTBI MOI00HBIX | MpeoOpa3oBaHUU noxoous.
¢uryp. Teopema o | Haxonute mpumepsl nogodusi B
MIPOU3BEICHUH OTPE3KOB | OKPYXKAIOIIEH JEHCTBUTEIBHOCTH.
XOpA, Teopema o | BeiBoguTh METPUYECKUE
MIPOM3BEICHNN OTPE3KOB | COOTHOIIECHUS MEXIY OTpEe3KaMH
CEKyIUX, TEOpEMa O | XOpA, CEKYIIUX M KacaTEJIbHBIX C
KBaJpaTe KacaTeJbHOW. | UCIIOJIB30BAaHUEM BITMCAHHBIX
[IpumeHeHNe B pelIeHUH | YIJIOB " 0T00HBIX
T€OMETPUYECKHX 3a/1a4. | TPEYTOJIbHUKOB. Pemars
reOMETPUUYECKUE 3a]1a4M U 3a7a4n
u3 peanbHOU KUA3HU c
HCII0JIb30BaHNEM HOJOOHBIX
TPEYrOJIbHUKOB.
BexTops! 12 Omnpenenenne BEKTOpOB, | Mcnonb30BaTh  BEKTOpBl  Kak
CIIO)KEHHE M BBIYMTAHUE | HAIllpaBJICHHBIE OTpE3KH,
BEKTOPOB, YMHOXXEHHE | UCCIENOBAaTh  IE€OMETPUYECKHI
BEKTOpa  Ha  4Hcjo. | (mepeMenieHne) U (QU3NUYECKUit
DuU3nYECKU U | (cuja) CMBICIIBI BEKTOPOB. 3HATH
Tr€OMETPUUYECKUN CMBICI | OIPEEICHNUsS CYMMbI U Pa3HOCTH
BEKTOpOB. Pa3noxeHue | BEKTOPOB, YMHOJKEHHS BEKTOpa
BEKTOpa 1o IBYM | Ha 4HCJIO, HCCIIEI0BaTh
HEKOJUIMHEAPHBIM reOMETPHUECKUI U  (puU3nUecKuii

BekTopaM. KoopauHaTel

CMBICTIBI ATUX omneparui. Pemars
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BEKTOpA. CxansipHoe
MIPOU3BE/ICHNE BEKTOPOB,
ero MpUMEHEeHHe s
HaxOXJIEHUS [UIMH W
yrioB. Pemenue 3anau ¢
MIOMOIIIBIO BEKTOPOB.
[IpumeneHue BEKTOPOB
JUISL  pemieHust  3ajad
(buzuku.

TE€OMETPUUYECKUE 3a1a4u C
HCIIOJIb30BaHUEM BEKTOPOB.
PacknagpiBaTe BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb3oBarh CKaJIsIpHOE
IIPOU3BEICHUE BEKTOPOB,
BBIBOJIUTH ero OCHOBHBIE
CBOMCTBA. BpuuciaArs cymmy,
pa3HOCTb u CKaJIsIpHOE

NPOM3BEACHUE  BEKTOPOB B
KOOp/IMHATaX. [TpumeHsTH
CKQJIIPHOE  TPOU3BEACHUC IS
HAXOXKJICHUS JUTUH U YTIIOB.

JlexapToBbI JlexapToBbl koopauHaTel | OcBauBaTh IIOHATHE
KOOpAMHAThl Ha TOYEK Ha IUIOCKOCTH. | IPSMOYIOJIbHOU CUCTEMBI
IIJIOCKOCTH YpaBHeHHe IPSIMOM. | KOOPJIHHAT, JIEKapTOBBIX
YpaBHeHME KOOpAMHAT TOYKU. BbeiBOAWUTH
OKPYKHOCTHU. ypaBHEHUE IPsAMOM u
Koopaunats! TOYEK | OKPY)KHOCTH. BBIIENnATh MOIHBIN
IIepECCUCHUS KBaJpaT sl HAXO0XKACHUS LIEHTPa
OKPY’KHOCTH W IpPSIMOW. | U paauyca OKPYKHOCTH IO €€
Merton KOOpAMHAT MOpH | ypaBHEHUIO. Pemars 3amaun Ha
pelieHnn HaXO0XJIECHUE TOYEK IEepECeUeHUs
F€OMETPUYECKUX 3a1a4, | IPSIMBIX W OKPYKHOCTEH C
MIPaKTHUYECKUX 3a]1a4. IIOMOILBKD METOJa KOOpAMHAT.
Hcnons3oBath CBOMCTBA
yIJI0BOro KO3 UIMeHTa mpsmMoi
IIpU  pElIeHWH  3ajad, JJsd
OIpeIeIcHUs PacIoJIOKECHUSA
npsMoi. IIpumeHsaTs KOOpAHATHI
IIPU PEIIEHUH T€OMETPUYECKUX U
MIPaKTUYECKHUX 3aj1ad, JUISL
IIOCTPOEHUS MaTEMaTHYECKHUX
MozeIen peanbHBIX 3a1a4
(«meron KOOPJUHATY).
ITonb30oBaTbes M MOCTPOCHUS U
HCCIIE0BAHUI 1M (POBBIMU
pecypcamMu.  3HAKOMHUTBCA  C
HCTOPHUEN pa3BUTHUS TEOMETPUN.
[IpaBuibHBEIE [TpaBunbHbIE @opMyUpOBaATh  OMPENEIICHUE
MHOT'OYTOJIbHUKH. MHOT'OYIOJIbHUKH. YHCIIO | MPaBUIBHBIX MHOIOYI'OJIBHUKOB,
Hnnna n. JIIMHA OKPYXKHOCTH, | HAXOIHTh X 3JIEMEHTHL.
OKPY)KHOCTU U TyTH okpykHOCTH. | [I0Nb30BaThCA MOHATUEM JIUHBI
IUIOMAAb Kpyra. Pagnannass Mepa yria. | OKpYXKHOCTH, BBEAEHHBIM C
Boruucnenune [Tnomane Kpyra, | OMOILKIO IIPABUJIBHBIX
II0Iaae CeKTopa, CerMEeHTa MHOT'OYTOJIbHUKOB,  ONPEIEIATh

4yucjio M|, JUIMHY AyTM U
paguaHHyIO Mepy yria.

[IpoBOaUTH nepexon oT
paguaHHOM  Mepbl  yria K
rpalyCHOM u Hao000pOT.

Onpenenarts mionaab  Kpyra.
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BriBoguTh hopmyIbI (B
rpagyCHOM W paJguaHHON Mepe)
Ui JUIMH ~ JIyT,  IUTomanei

CEKTOpPOB u CEerMEHTOB.
Bbruncnsate  miomanu - uryp,
BKJTFOYAIOLIUX 3JIEMEHTHI

okpykHOCTH (Kpyra). Haxomuts
IO B 3aJadax peallbHOU
KHU3HH.

JBrkeHus [lonsitTue o pgBuxenuu | Pazdoupats IIPUMEDBI,
IUIOCKOCTH IIJIOCKOCTH. WUTIOCTPUPYIOLINE HOHSTHS
[TapaienpHBIN IEPEHOC, | ABUKCHUS. DopMyIMpOBATH
nosopotr  IIpumeHneHue | onpeneneHus [apaJuIeIbHOTO
IIpH pELIeHNUH 3a]1a4 IepeHoca, IOBOPOTa U OCEBOMU
CUMMETPUHU. BeiBomuts  mX
CBOMCTBA, HaXOJIUTh
HENoJBWKHBIE TOukH. Haxonuts
LEHTPl M OCH  CHUMMETpUH
npocredmx ¢uryp. IlpumeHsaTs
IapajuIeIbHbII IIEPEHOC 51
CUMMETPUIO  IIPU  pELICHUHU
reOMETPUUYECKUX 3a1a4y
(pa3bupatp MIPUMEDBHI).
Hcnons30Barh 1 NOCTPOEHUS U
UCCIJIEJOBaHUM I QppoBbIE
pecypcesl
IToBTOpEHME, IloBTOpeHne ocHOBHBIX | OnepupoBaTh HNOHATHSAMH:
0000mIeHHE, MOHATAA W  MeToJAOB | purypa, TOUYKa, NpsMas, Yrod,
CUCTEMATH3aLM KypcoB 7-9 kiaccoB, | MHOTOYTOJIBHUK,
3HAHUU 00o0011IeHne U | paBHOOEIPEHHBIN )51
CHUCTEMATU3aLUs PaBHOCTOPOHHUI TpPEYrOJILHUKH,
3HaHui.  IIpocreiimne | IpsIMOYrOJIBHBIA  TPEYTOJIBHUK,
TEOMETPUUECKHE MenuaHa, OMCCeKTpHca M BbICOTA
Gurypsl U UX CBOWCTBA. | TPEYTOJIbHHUKA, MapajuIeIOrpaMM,
N3mepenue poMO, MPSMOYTOJBbHUK, KBaJpar,
reOMEeTPUUYECKUX Tparneuus; OKPY>KHOCTB,
BEJIMYHH. KacaTesbHas; PaBEHCTBO u
TpeyroapHUKH. nonobue Quryp, TpeyrojbHUKOB;
[TapannenpHele U | NapajljIeIbHOCTb "
MEePIEeHIUKYIISIPHbIE NEePNEeHIUKYIIPHOCTh  IPSIMBIX,
npsimble. OKpPYXHOCTh U | yroJl MEXIY MPSMBIMH,

kpyr. I'eomerpuueckue
MOCTPOEHHUs. YTIUIBI B
OKPY’KHOCTH.
Bniucannsie 51
ONMCAaHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast u OKpPYKHOCTb.
YUeThIpEXYroJIbHUKN.
Bnucannsie u
OMMCaHHBIC
YETBIPEXYTOJIbHUKHU.

CUMMETpHUS OTHOCUTEJIBHO TOYKU
U TpSAMOM; JJMHA, PACCTOSHUE,
BEJIMYMHA yria, II0UIa/1b,
HIEPUMETP. Hcnonp3oBath
(dbopMyIbl: mepuMeTpa U IIoUaIu
MHOT'OYTI'OJIbHUKOB, JUTUHBI
OKPY)KHOCTH M IUIOLIAAU Kpyra,
00BbEMa IIPSIMOYTOJIBHOTO
napamienenumnena. OnepupoBaTh
MOHSATUSMHU: PSIMOYTOJIbHAs
cUCTeMa  KOOpJAMHAT,  BEKTOD;
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Teopema Iludaropa wu
Hayaja TPUTOHOMETPHUH.
Pemienue 001X
TPEYrOJIbHUKOB.
[IpaBuibHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IUIOCKOCTH.  J[BMXKEHUS.
[Togobue. Cummerpus.
[Ltomans. Beruucnenne
IJIOIIAAEH. ITmomraan
10/100HBIX uryp.
JlexkapToBbl KOOpPJIUHATHI
Ha IJIOCKOCTH. BekTopsl
Ha TUIOCKOCTH

HWCIOIb30BaTh OTH TOHSATHS IS
MIPEACTABICHUS JIAHHBIX u
pelieHus 3ajad, B TOM 4YKCIE W3
JpYI'MX  Yy4eOHBIX  IIPEIMETOB.
Pemate 3amaun Ha MNOBTOpEHUE
OCHOBHBIX MOHSTHUM,
WUTIOCTPAIIMIO  CBSI3€H  MEXAy
pa3IMYHBIMM ~ YacTSIMH  Kypca.
BriOupare MeTom s perieHus
3ajaud. Pemiare  3amaun w3
IMOBCEIHEBHOM KH3HU.

OBLLEE
KOJIMYECTBO
YACOB Io
[IPOTPAMME

68

35




PABOYAS ITPOI'PAMMA
YUYEBHOTI' O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
B 8 KJIACCE
MOACHUTEJBbHASA 3AIINCKA

B coBpeMenHoM 11uppoBOM MHpE BEpOSTHOCTh M CTATHCTHUKA MIPHUOOPETAIOT
BCE OOJBIIYIO 3HAYMMOCTh, KaK C TOUKH 3PEHHUS MPAKTHUYECKUX MPUIOKEHHUM, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuit, mpu OBIAJACHUHU KOTOPHIMH TpeOyeTcst xoporas 0a3oBas MOATrOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U IJIsl yCIEIHON Tpo(decCuOHATBbHON Kaphephl.

Kaxxapiif uenoBek MOCTOSIHHO MPUHUMAET PELIeHHs] Ha OCHOBE MMEIOIINXCS
y HEro MJaHHbIX. A Ui 0OOCHOBAHHOTO TPHUHSTHS PEUICHUS B YCIOBHUSIX
HEJOCTaTKa WM HW30bITKa WHGOpPMAlMK HEOOXOAMMO B TOM YHUCJIE XOPOIIO
c(OpMHPOBAHHOE BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIICHHUE.

MMeHHO T1O3TOMY OCTPO BCTaja HEOOXOAUMOCTh C(HOPMUPOBATH Yy
oOyuaromuxcst QyHKIIMOHAJIbHYIO TPaMOTHOCTh, BKIIFOUAIOIIYIO B ce0s B KaueCTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE  BOCIPUHUMATh U KPUTUYECKU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEabHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MPUHIMIIAMU cOOpa, aHaIu3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOIaeT oO0ydarImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3alMu Iepedopa M Mmojacyéra 4ucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MaTeMaTuuecKuii pyHIaMeHT Jisi OPMUPOBAHUS KOMIIETCHIIUM B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH 00OTallaloTCsl MPEJICTABICEHUS OOYyYaloluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJaX €ro MccienoBaHusd, (GopMUpyeTcs MOHUMAHUE POJIHU
CTaTUCTUKY KaK UCTOYHUKA COITMATIHLHO 3HAYMMOUN MH(MOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTcTBUM C JaHHBIMH LENSIMA B CTPYKTYpE IpPOrpaMMbl y4yeOHOTO
Kypca «BeposTHOCTb U CTAaTHUCTHUKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIJIEICHbI
clelyIoume coaepKaTeabHo-MeToauueckue auHuu: «llpeacraBienre NaHHBIX U
omnucareyibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEeMEHThl KOMOMHATOPUKW,
«BBenenue B Teopuio rpadoBy.

Copepxxanne auaun  «lIpeactaBneHue  HaHHBIX UM ONHCATEIbHAs
CTaTUCTUKA» CIY>KUT OCHOBOM 1l (OPMHUPOBAHUS HABBIKOB PAaOOTBI C

uHboOpMaIMe: OT YTEHUS M WHTEepIpeTanud HHPOpMAIUH, MPEICTaBICHHON B
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Tabnuiax, Ha AuarpaMMax M rpaukax, 10 cOopa, MpeACTaBICHUS M aHaIu3a
JAHHBIX C MCIIOJIb30BAHUEM CTATHCTHYECKUX XAapaKTEpUCTUK CPEIHUX U
pacceuBaHus. Pabortas ¢ JgaHHBIMH, oOOydarolluecs ydarcs CUUTBIBATh H
VUHTEPHPETUPOBATh JAHHBIC, BBIABUIATh, APryMEHTUPOBATh W KPHUTHKOBATh
OpOCTEHIIME THUIOTE3bl, Pa3MBIIUIATE Hax  (aKTOpaMHu, BBI3BIBAIOIIMMU
U3MEHYMBOCTh, M OLEHHUBATh WX BIMSHUE HA PACCMATPUBAEMBbIE BEJIMYUHBI U
IIPOLIECCHI.

NHTyUTHBHOE NIPEACTABIECHNAE O CIy4YalHOW M3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEM M TEHACHLIMW CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW IS
U3Y4YEHUSI TEOPUM BEPOSTHOCTEH. DBOJIBIIOE 3HAYEHHE HMMEIOT IPAKTUYECKUE
3aJIaHNs, B YACTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMH.

[loHsiTHE BEPOSATHOCTH BBOJUTCA KakK Mepa HpaBAONOA0OHs CIIy4ailHOTO
coObitus. [lpm wu3ydyeHnu y4yeOHOro Kypca oOydaroluecs 3HAKOMSTCA C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
HKCIIEPUMEHTAxX C PaBHOBO3MOKHBIMHU 3JeMEHTapHBIMU UCXOJaMH,
BEPOATHOCTHBIMU 3aKOHaMH, MO3BOJISIOLIMMHU CTaBUTh U peliarh 0oJiee CIOXKHbIE
3ajaud. B yueOHBIH Kypc BXOJAT HayalbHbIE MPEJCTaBICHUS O CIydyalHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCyHIECTBISIETCS 3HAKOMCTBO OOYyYaroUIuXcs €
MHO>KECTBAMU M OCHOBHBIMHU ONEpaIMsMU HAJl MHOKECTBAMH, PaCCMATPUBAIOTCS
IpUMEpPbl IPUMEHEHUs IS PEIICHHs 3a]ad, a TaKXKe HCIOJIb30BaHUSL B JPYTUX
MaTeMaTHYeCKUX Kypcax W ydeOHbIX mpeamerax. B 8-9 kmaccax wusydaercs
y4eOHbIll Kypc «BeposTHOCT, M CTaTUCTHKa», B KOTOPBIA BXOAST pa3Jeibl:
«IIpencraBneHue JaHHBIX M ONMCATENIbHAs CTaTUCTHKa», «BeposTHOCTHY,
«QneMeHTsl KOMOUMHATOpUKW», «BBenenue B Teopuio rpados». OOiiee 4ucio
4acoB, PEKOMEHJOBAHHBIX JJs1 M3ydeHusi ydeOHoro kypca «BepositHOCcTh U
CTaTUCTHKa», — 68 vaca: B 8 kiacce — 34 4gaca (1 gac B Hemenmo), B 9 kiracce — 34
yaca (1 gac B He/1eJ10).

COAEPKAHUE OBYUEHUS
8 KIIACC

[IpeacraBnenue naHHBIX B BUAE TaOIUI, TUarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOJMHOXKECTBO. Omnepanuu Haj
MHOXKECTBaMU: OOBbEIMHEHUE, TMepeceueHue, aomnojiHeHue. CBoHcTBa omnepanui
HaJl MHOXECTBAMH: IMEPEMECTUTEIbHOE, COUYETATEIbHOE, PpPACHPEACIUTEIIBHOE,
BKIIOUeHUs. Mcmonb3oBaHMe Tpa@UUecKoro MPENCTaBICHUS MHOXECTB IS
OMMCaHUS peajbHbIX MPOILIECCOB U SIBIICHUM, PU PELICHUHU 3a/a4.

N3mepenue paccenBanusi 1aHHbIX. [[ucnepcust U cTaHAAPTHOE OTKIOHEHUE

YUCIIOBBIX HAOOPOB. /lnarpamMma paccenBaHus.
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DOneMeHTapHble COOBITUA CiydailHOro ombita. CiaydaifHble COOBITHS.
BepositHoct  coObiTuH. OmNBITEI € PAaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coOpiTussMU. CitydaiiHbli BbIOOp. CBS3b MEXK/1Y MAJTOBEPOSTHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBolicTBa JAE€pEBBEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
BUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEpIIMH M uuciaoMm peédep. IIpasuio
yYMHOKEHHUsI. Penenne 3aad ¢ noMoero rpagos.

[IpotuBononoxusie coObiTHs. Juarpamma Oinepa. OObeaUMHEHUE U
nepeceueHue coObiTuii. HecoBmecTHpie  coObiTus. ®dopmyna  ciokeHus
BEpPOSITHOCTEW. YCIOBHas BepOATHOCTh. IIpaBuino ymHoxeHus. HesaBucnmeble
cobeiTus. IlpencraBneHue skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HaxO0JICHUE BEPOSATHOCTEW C MOMOIIBIO JAEPEBA CIyYaHOTO JKCIEPUMEHTA,
auarpamm Ounepa.

9 KNIACC

[IpeacraBnenre JaHHBIX B BUAE TaOIWL, JuarpaMM, rpaguUKoB,
MHTEpIIpeTalys JaHHbIX. YTEeHHE U MOCTpOeHUE Ta0Null, AUarpaMM, rpauKoB 1O
peaabHBIM JJTaHHBIM.

[lepecranoBku u pakropuan. CoueTaHuss ¥ YUCIO COYETaHUN. TpeyroabHUK
[Tackains. Pemenue 3aia4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 YT OKPY>KHOCTH.

HcnbiTanne. Ycnex m Heygmada. Cepusi HCHOBITAHWM 1O NEPBOTO yCIEXa.
Cepust ucnbiTanuii beprymm. BepostHocTH cOOBITUH B CEpPUM  UCIBITAHUM
bepnyn.

CnyvaiiHasg BeJIMYMHA U pacIpeesieHue BeposiTHOCTEW. MareMarndeckoe
oxxumanue U gucnepcus. Ilpumepbl  MareMaTH4eckKoro  OXKUAAHUA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXKWIAHWE U
JUACTIEPCUs  CIy4alHOW BEJIMYUHBI «YHCIIO YCIEXOB B CEPUU HCIBITAHUU
bepnyum».

[Tonsarue o 3akoHe OOJBIINX YKcell. M3MepeHrne BepOSTHOCTEH ¢ TTOMOIIBIO
yacToT. Posb 1 3HaueHue 3akoHa OOJIBIIUX YHCEI B IPUPOJIE U OOIIECTBE.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPaMMbI Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kiacce:

W3Bnekate u mpeoOpa3oBbIBaTh WH(POPMAIHMIO, MPEACTABICHHYIO B BUJIC
Tabnuil, quarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B BUAC TaOJUII, AUArpaMM,
rpadukos.
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OnuceiBaTh JaHHBIE C MOMOILIBIO CTaTUCTUYECKHUX IOKA3aTeNeil: CpeaHux
3HAYEHUI U Mep paccerBaHus (pa3Max, JUCIEPCUs U CTaHIaPTHOE OTKIOHEHHUE).

HaxoauTs 4acTOTBI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHIA, B TOM YHCIE
10 pe3yJibTaTaM U3MEPEHUI U HaOII0ICHUIA.

HaxoauTs BEepOsITHOCTH CIydyalHBIX COOBITUN B OIBITAaX, 3HAas BEPOSTHOCTU
AJIEMEHTApHBIX COOBITHIL, B TOM YHCI€ B ONBITaX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpaduyeckue MOJAEIH: JE€PEBO CIY4alHOIO 3KCIEPUMEHTA,
JyarpaMMsl DWiiepa, 4uciaoBas npsimasi.

OnepupoBarh IMOHATUSMU: MHOXKECTBO, ITOAMHOKECTBO, BBINOJIHATH
omepalyy HajJ MHOXECTBaAaMHM: OOBEIUHEHHE, NEpEeceYeHHe, JIOIOJIHEHUE,
MIEPEYUCIATD AJIEMEHTHI MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpauyeckoe MpeICTaBICHUE MHOXKECTB U CBSI3€d MEXIY
HUMH JUJI OIMCAHUS IIPOLIECCOB U SIBJICHHUM, B TOM YHCIIE IIPU PEUICHUHN 3a4a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

W3Bnekate © mnpeoOpa3oBbIBATH HHPOPMALIMIO, TMPEICTABICHHYIO B
pa3NUYHBIX HMCTOYHUKAX B BHUJAE TaOJML, aUarpamm, rpaukoB, MpPEICTaBIATH
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukosB.

Pemate 3amaun OpraHuW30BaHHBIM MNEPEOOPOM BAPUAHTOB, a TaKKE C
UCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh OnMcaTeNbHbIE XapAKTEPUCTUKU JUIsI MACCUBOB YHUCIIOBBIX
JIAHHBIX, B TOM YMCJIE CPEITHUE 3HAYEHUs U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HaYEHUI U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJb3YSICh
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHHUIN U HAOIIOEHU .

HaxonuTh BEpOSITHOCTU CITy4allHBIX COOBITHI B M3YYEHHBIX OIbITAX, B TOM
YHCJI€ B OMNbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEpPHUAX
VCTIBITAHUU 10 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

Nmers mnpencraBieHne O CIOy4alHOW BEJIIMUMHE W O PACIpeleiICHUU
BEPOSITHOCTEN.

HNmeTs mpencraBieHHe O 3aKOHE OOJBIIMX 4YHCENl KakK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B
IpUpoAE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Haumenosanue | KosmuectBo | OcHOBHOE conepkanue | OCHOBHbIE BH[IBl  JI€ATEIBHOCTU
pasnena (TeMbl) | 4acoOB o0yJarmuxcs
Kypca
IToBTOpEeHue 4 IIpencraBnenue nanssix. | [lIoBTOPSTH U3y4YEHHOE U
Kypca 7 Kiacca OnucarenpHas BBICTpAauBaTh CHCTEMY 3HAHMM.
craructuka. CiydaiiHas | PemaTs 3ajaun Ha NpeacTaBiICHUE
U3MEHUUBOCTb. CpeqHME | U ONMCAHUE JJAHHBIX C IOMOILBIO
YKCIIOBOTO Habopa. | U3y4eHHBIX XapaKTEepPUCTHUK.
Cityyaiinble coObITHs. | Pemmrath 3amaun Ha TpeICTaBIICHHE
BeposITHOCTH 1 4acTOTHI. | TPYNIIMPOBAHHBIX ~ JAHHBIX U
Knaccuueckne  momenu | onucaHue ciy4yalHOM
TEOPUH  BEPOSATHOCTEH: | N3MEHYMBOCTH. Pemars 3amaun Ha
MOHETa W  UIpajbHas | ONPENEICHUE YaCTOThI CIy4alHbIX
KOCTh COOBITHI, OOCYXICHHE MPHUMEPOB
CIIy4YalHBIX COOBITHI,
MaJIOBEPOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIIy4aliHbIX
COOBITUH, HMX POJM B HPUPOJE U
JKU3HU Y€JI0BEKa
OnucarenpHas 4 Otknonenus. Jucnepcus | OcBauBaTh MOHATUSA: JUCHEPCUS U
CTaTHCTHKA. YK CIIOBOTO Habopa. | cTaHAapTHOE OTKJIOHCHHE,
PaccenBanue CrangaprtHoe UCIIOJIb30BaTh 3TH
JAaHHBIX OTKJIOHEHHE YMCIJIOBOTO | XapaKTEPUCTUKU JUISl  ONMCAHHUSA
Habopa. Juarpammsl | pacceuBaHMsl JaHHBIX. BblaBurartb
paccenBaHMs TUNOTEe3bl 00 OTCYTCTBHM WM
HaJIM4YUU CBSA3M M0 JAMarpaMMam
paccenBaHMs. Crpouts
quarpaMmbl  pacCeMBaHUA IO
UMEIOUIMMCSL  JJaHHBIM, B TOM
YHCJIe C OMOIIBIO KOMITBIOTEpA
MHoxecTBa 4 MHoxecTBo, OcBauBaTh MOHATUSA: MHOXECTBO,
MIOJIMHOKECTBO. 3JIEMEHT MHO>KECTBA,
Onepanun HaJ | TOJMHOKECTBO. BeinonHsATe
MHO>KECTBaMHU: orepanyy  HaJl  MHOXKECTBaMH:
o0beIMHEHNE, o0beTMHEeHNE, IepeceueHue,
repeceyeHue, JIOTIOTHEHHUE. Hcnonws3oBath
nononHeHne. (CBoiiCTBa | CBOMCTBA! [IEPEMECTUTENBHOE,
onepanuit HaJl | COYETATEIBHOE,
MHOKECTBaMU: pacnpeeNnTeNnbHOE, BKIIOUEHUS.
MIePEMECTUTENBHOE, Hcnonb3oBatk rpaduueckoe
COUETATEIBHOE, MIPEICTABICHUE MHOXXECTB IIPH
pacnpeenuTenbHOE, OMMCAaHUU pPEeaTbHBIX MPOLECCOB U
BKJIFOUEHUS. SIBJICHUM, NPU PEIIECHUU 3a/1ad U3
I'padmuueckoe Ipyrux y4eOHbIX NpPEeIMETOB U
IIpE/ICTaBICHHE KypCOB
MHOKECTB
BepositHOCTB 6 OnemeHTapHble coObITHA. | OcBanBaTh HIOHSITHSL:
CITy4aitHOTO CrnydaifHple  COOBITHS. | DJIEMEHTApHOE coObITHE,
COOBITHUS brnaronpusitcTByronme ClIly4aiiHOe coOBITHE KaK
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3JIEMEHTapHBIC COOBITHS.
BepositHOCTH  COOBITHIA.
OnbIThI c
PaBHOBO3MOKHBIMH
3JIEeMEHTapHBIMU
coObITusiMHA. CydaiHbIN
BbIOOp.  [IpakTHueckas
pabora  «OmbBITBI  C
PaBHOBO3MOXKHBIMU
JJIEMEHTapPHBIMHU
COOBITUSIMU

COBOKYITHOCTb
ONaronpusATCTBYIOMINX
3JIeMEHTapPHBIX COOBITHI,
PaBHOBO3MOJKHBIE 3JIEMEHTAapHBIE
coObiTus. Pemars 3amaun  Ha
BBIUNCIICHUE BEPOATHOCTEMN
COOBITHIA 1o BEPOSATHOCTSIM
3JIEMEHTaPHBIX cOObITUI
CIIy4aitHOTO OTIbITA. Pemars
3a/1a4u Ha BBIUNCJIEHHE
BEPOSITHOCTEH COOBITHII B ONBITax
c PaBHOBO3MO>KHBIMU
JJIEeMEHTApHBIMU ~ COOBITUSIMU, B
TOM quclie c IIOMOLUIBIO
KOMIIBIOTEPA. [TpoBoAUTH u
u3yJaTh OTIBITHI c
PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMH  COOBITHAMHU  (C
UCIIOJIb30BaHUEM MOHET,
UTPATBbHBIX KOCTeii, JIPYTHUX
MoJiele) B XOA€ MpaKkTHYECKOH
paboThI

Bsenenne B
Teoputo rpados

Hepeso. CaolicTBa
JiepeBa: €IMHCTBEHHOCTb
MyTH,  CYIIECTBOBAHUE
BHCSIYEH BEPIINHEI, CBS3b
MEXIy YHUCIOM BEpIIMH
" YUCJIOM péoep.
[IpaBuno yMHOXeHUSA

OcBauBaTh MOHATHS: AEPEBO Kak
rpad 6e3 nuKia, BUCAYAsk BEpIINHA
(;tuct), BETBb JepeBa, MyTh B
nepese, quamerp aepesa. M3ydarts
CBOMCTBa JepeBa: CYIIECTBOBaHUE
BHCSTYEH BEPILHHBI,
€IMHCTBEHHOCTb  IMYTH  MEXIY
JBYMsl BEPUIMHAMH, CBS3b MEXKIY
YHCIIOM BEPILUH U YHCIOM pEdep.
Pematp 3amaunm Ha TIOMCK H
nepevncieHue IMyTed B JepeBe,
OTIpeJIeJIeHUe YHClia BEpPIIMH WA
pEbep B nepese, 00x0]1 OMHAPHOTO
JepeBa, B TOM  4YHCIEe C

MIPUMEHEHHEM npaBuia
YMHOXEHUS
Crnyuaiinble [IporuBononoxuoe OcBauBaTp MOHATHA:  B3aMMHO
COOBITHS coObITHE. JlnarpamMma | IpOTHBOITOIOKHBIE COOBITHSA,

Diinepa. O6beqUHEHNE U
rnepeceyeHrue  COOBITHH.
HecoBmecTHbie cOOBITHSL.
dopmyna CIIOKEHUS
BeposiTHOCTEM. IlpaBuio
YMHOKCHHS
BEPOATHOCTEMN. Y CIIOBHAs
BEPOSITHOCTb.
HezaBucumbie coOBITHSL.
[IpencraBnenue
CIIy4alHOTO
JKCIIEPUMEHTAa B BUJE

orepanuu Haj COOBITHSIMH,
o0beMHEHWEe W TepecedyeHue
coObITHH, Juarpamma  OJilnepa
(Diinepa—Benna), coBMecTHBIE U
HECOBMECTHbIE COOBITHS. M3y4arh
TEOPEMBI 0 BEPOATHOCTH
O0bEeIUHEHUsT  JBYX  COOBITHH
(bopmys CIIOYKEHUS
BeposiTHOCTeH). Pemiars 3amauu, B
TOM YHUCJI€ TEKCTOBBIE 3aJayd Ha
ompeaeieHue BEPOSITHOCTEN
OOBEIMHEHHUS U TepeceyeHust
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nepeBa

COOBITUH C IIOMOIILI) YHCIIOBOH

npsMOW,  AuarpamMMm  Oiliepa,
(hopmyibr CIIOXKEHUS
BEPOATHOCTEM. OcBauBaTh
HNOHSTHUS: TPAaBUIO YMHOXXEHUSA
BEPOSITHOCTEM, YCIOBHAs
BEPOSATHOCTb, HE3aBHUCHMbIE
COOBITHSL  JIEPEBO  CIIy4aifHOTO
OTIbITA. N3yuars CBOICTBa
(ompenenenus) HE3aBUCUMBIX

coOpITuii. Pemate 3amaym  Ha
OmpeJ/ieJIeHUEe U  UCIOJIb30BAHUE
HE3aBHUCHUMBIX COOBITHH. Pemars
3a/1aud Ha TIOMCK BEPOSTHOCTEH, B
TOM YHCIIe YCIIOBHBIX, c
HCII0JIb30BAHUEM JepeBa
CIIy4aifHOTO OIbITa

O000mmenue,
CHCTEMATH3aIHs
3HAHUH

[IpencraBnenue JaHHBIX.

OnucarenpHas

CTaTUCTHKA. I'padswr.

BepositHOCTB

CIIy9aifHOTO  COOBITHSL.

OJIEMEHTHI
KOMOWHATOPHUKH

[ToBTOpPSTH U3y4YEHHOE u
BBICTPAMBaTh CUCTEMY 3HAHHUU.
Pemate 3amaum Ha npencraBieHUE
U OINKCAaHHUE JAHHBIX C MOMOILbIO
M3YYEHHBIX XapaKTEPUCTHK.
Pewate 3amaun ¢ mnpuMeHEHUEM
rpadgoB. Pemars 3amaum  Ha
HaXOX/JICHUE BEPOATHOCTH
CIIy4aitHOTO cOOBITHS no
BEPOSATHOCTSAM AJIEeMEHTapHBIX
COOBITHI, B TOM YHCJI€ B ONBITAX C
PaBHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU COOBITHUSIMH.
Pemlate 3amaun Ha HaxoXJEHUE
BEPOSITHOCTEH  OOBEIUHEHUS U
nepecedeHus COOBITUH, B TOM
quclie HE3aBHCHUMBIX, c
MCIIOJIb30BAaHUEM rpaduyecKkux
MpeICTABICHUI u JepeBa
CIIy4ailHOTO OTBITA. Pemars
3a/1auun Ha NIEPEYUCIICHNE
KOMOMHAIHI (uncna
MEepPEeCTaHOBOK, YMCIIa COYETaHHH),
Ha HaxXxOXJIEHHE BEPOSTHOCTEU
COOBITHIH c MIpUMEHEHUEM
KOMOMHATOPUKH, B TOM YHCIE C
WCIIONBb30BAHUEM  TPEYrOJIbHUKA
[Tackans

OBLLEE
KOJIMUECTBO
YACOB  TIIO
TIPOTPAMME
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9 KJIACC

Haumenosanune | KommuectBo | OcHOBHOE conepkanue | OCHOBHbIE BUABI ACATEIBHOCTH
paznena (TE€Mbl) | YacoOB o0yJarmuxcs
Kypca
IToBTOpEeHUE 4 IIpencrasnenue ganHeixX. | [IoBTOpsATH U3y4EHHOE u
Kypca 8 Kiacca OnucarenbHas BBICTpAaUBaTh CUCTEMY 3HAHMIA.
cratuctuka. Omnepanuu | Pemars 3amaun Ha npeacTaBlIeHUE
Haj COOBITHSIMM. | U ONMCAaHUE JaHHBIX. Pemats
HezaBucumocts 3a/1a4u Ha HaXO0XJICHUE
COOBITHI BEPOSITHOCTEH  OOBEAMHEHUS MU
nepeceyeHus COOBITHI, B TOM
4ucIe HE3aBHCHMBIX, c
UCTIONIb30BaHUEM  TpaUuecKux
IIPEJICTaBICHUN u IepeBa
ciaydailHOro  ombiTa.  Pemarp
331241 Ha NIEPEYUCIICHNE
KOMOHWHaIIUN (uncna
IIEPECTaHOBOK, YMCIIa COYETaHUN),
Ha HaxO0XJCHUE BEPOSTHOCTEU
COOBITHI c IIPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHCIE C
UCIIOJIB30BaHUEM  TPEYrOJIbHUKA
[Tackais
DIIEMEHTHI 4 ITepectanoBKHU. OcBauBatb HIOHSTHSL:
KOMOMHATOPUKHU @axTopuasn. CoueTaHusi | KOMOMHATOPHOE IIPaBUIIO
U UUCIO  COYETAHUH. | yMHOXKCHHUS, YIIOPSIIOUYEHHAs
Tpeyroneauk I[lackansd. | mapa, TpoHKa 00BEKTOB,
[TpakTuyeckas  paboTa | mepecTaHoBKa, (hakTopuay 4ucia,
«Bbruncnenue COUueTaHWe, 4YHUCIO COYEeTaHH,
BEPOSITHOCTEN ¢ | tpeyronbHuk Ilackamsa. Pemars
HCIIOJIb30BaHUEM 3a/1a4u Ha IIEPEUHCIICHUE
KOMOHHATOPHBIX YIOPSAOYEHHBIX ~ Tap,  TPOEK,
(GYHKIUI AJIEKTPOHHBIX | IEPEUYHCIIEHUE MEPECTaHOBOK U
TaOIUI COUYETaHWM JIEMEHTOB Pa3INYHbIX
MHOXecTB. Penrath 3amauu  Ha
IIPUMEHEHUE 4YHCIa COYETaHUH B
anrebpe (cokpaménnoe
yMHOXXeHHe, OuHoM HploToHA).
Pemrats, MIPUMEHSA
KOMOWHATOPHUKY, 3aJa4d  Ha
BBIUHCIICHHE BEPOSITHOCTEN, B TOM
YHCJIE C MOMOULIBIO IEKTPOHHBIX
TabMUIl B XOJE€ MPAKTUYECKOU
paboThI
I'eomeTpuueckas 4 I'eomeTpuyeckas OcBauBarthb MOHSITHE
BEPOSATHOCTD BEPOSATHOCTb. rE€OMETPUUECKON BEPOATHOCTH.
CryqaiiHbIi BbIOOD | Pemate 3amaun Ha HaxoXAeHUE
TOYKH U3 (UTYpBl Ha | BEPOSTHOCTEH B OIIBITAX,

IUIOCKOCTH, W3 OTpPE3Ka,
U3 IyTH OKPYKHOCTH

MPEICTaBUMBIX KakK BbIOOp TOYEK
W3  MHOTOYTOJNbHHKA,  Kpyra,
OTpe3Ka WM JYTd OKPYKHOCTH,
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YHCIIOBOTO MPOMEKYTKA

HcnoerTanus
bepnynnu

UcnpiTanne. Ycoex u

HeyJaya. Cepus
WCIBITAHUN 1O MEPBOTO
ycnexa. Wcnbrranus

bepnynnu. BepositHocTu
COOBITHI B cepuu
ucnbiTaHui  bepHyiuu.
[IpakTnueckas  pabota
«HcnpiTanus bepryimn»

OcBauBaTh MNOHATHUS: HUCHBITAHHE,
3J€MEHTapHOE coObITHE B
UcCIbITaHUU (ycmex U Heyjaya),
cepusi MHCHBITAHUW, HACTYILJICHUE
MepBOro ycrexa (Heyaauu), cepus
ucnbiTanuii  bepuymu.  Pemath
3a/1a4u Ha HaXO0XJICHUE
BEPOSITHOCTEH COOBITHI B cepuu
HCIIBITAaHUM JI0 IIEPBOTO yCIlexa, B
TOM 4YHCIIE C [PUMEHEHHUEM
(hopMyIIBI CyMMBI T€OMETPHUYECKOM
nporpeccur. Pemarte 3amaum Ha

HAXOXKJICHUE BEPOATHOCTEMN
JIEMEHTAPHBIX COOBITHI B cepUH
VCIIBITAHUI bepnyn, Ha
HaXO0XJICHUE BEPOATHOCTH

OIIPEACIIEHHOIO YHUCJIa YCIEXOB B
cepun  ucneiTaHuid  beprym.
N3yuate B XOJ€ MNpPaKTHYECKOU
paboThl, B TOM YHCJIE C ITOMOIIbIO
UQPPOBBIX PECYPCOB, CBOICTBA
BEPOSATHOCTH B CEPUM HCIBITAHUN
beprymm

Crnyuaiinas
BEJIMYMHA

CnydaiiHasi BeIMYMHA U
pacnpezeneHue
BEPOSITHOCTEH.
MaremaTnueckoe
O0XXHMJIAHWE U JTUCHEpPCHs
CIy4YailHOM  BEJIMYMHBI.

ITpumepsl
MaTeMaTH4eCKOTro
0KMIaHUS KaK
TEOPETUIECKOTO
CpEIHEro 3HA4YCHUS

BenuuuHbl. lloHATHE O
3aKOHE OOJBIINX YHUCEIL

N3mepenue

BEPOSITHOCTEMN c
MTOMOIIbIO 4acToT.
ITpumenenne 3aKOHa

OOJIBINTUX YHCE

OcBouTh MNOHATHA:  CllydaiiHas
BEJIMYMHA, 3HAYCHHE CIIy4aiHOU
BEJIMYMHBI, pacnpezeneHue
BEPOSITHOCTEM. Hsyuars u
00CyX/1aTh MPUMEPHI JUCKPETHBIX
U HEOpephIBHBIX  CIy4YalHBIX
BeJIMYMH (POCT, BEC 4YelOBEKa,
YHUCICHHOCTh HACENIEHUs, IpYyrue

U3MECHYMBBIC BEJINYUHBI,
paccMarpuBaBIIMECsT B Kypce
CTaTUCTHKH), MOJEIIBHBIX
CIIy4alHbIX BEJIWYMH, CBS3aHHBIX
co CIIy4allHbIMU OIIBITAMHU

(bpocanme MOHETHI, WTrpaTHHOU
KOCTH, CO CIy4ailHBIM BBIOOPOM H
T. 1.). OcBauBaTh TOHATHUS:
MaTeMaTHYECKOe OKUJAHHE
CIIy4aiiHOM BEJIMYUHBI Kak
TEOPETUUECKOE CPEAHEE 3HAUEHUE,
JIACTIEPCHUST CIYYAHON BEJIMYHHBI
KakK aHaJioT JIUCIIEPCUU YUCIOBOIO
Habopa. Pemarpr 3amaun  Ha
BBIYUCIICHUE MaTEMaTH4ECKOI 0
0’KHMJIaHMS u JUCIIEPCUHN
JUCKPETHOH CIIy4allHOM BEJIMYUHBI
110 3aIaHHOMY PACIIPEJECIECHUIO, B
TOM YHUCJE 3a/lay, CBSI3aHHBIX CO
CTPaXOBAaHMEM UM  JIOTEPESMH.
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3HAKOMHTBCA C MaTEMaTHYECKUM
O0XKHUJAHUEM u JUcIiepcuen
HEKOTOPBIX paclpencieHuil, B TOM
YUCJIE PACHPENCIICHUS CIIyYalHOU
BEIMYMHBl «UHUCIO YCIIEXOB» B
cepuM  ucneiTanui  bepHyum.
W3yuath 4yacrory coObITHUS B

MOBTOPSIOLIUXCS CITy4alHbIX
OTIbITaxX KaK CIIly4aiiHyIO
BEJIMYUHY. 3HAKOMUTHCS c

3aKOHOM  OojbpmmX uucen (B
¢dopme beprymm): mpu GosbIIOM
YHCJI€e OIBITOB YacTOTa COOBITHS
OlM3Ka K €ro  BEpPOATHOCTH.
Pemarp 3amaunm Ha U3MEpPCHHE
BEPOSTHOCTEH C TIOMOIIBIO YaCTOT.
OO6cyxnath poJib 3aKOHA OOJBIITNX
yycesl B 000CHOBAHUU YaCTOTHOI'O
METOJIa U3MEPEHUSI BEPOSITHOCTEH.
OO6cyxaTh 3aKOH OOJBIINX YUCEI
KaK MPOSIBIICHUE CTATUCTUYCCKON
YCTOMYMBOCTH B M3MCHUYMBBIX
SIBJICHUSX, POJIb 3aKOHA OOJBIINX
yucel B IMPUPOAEC H B IKHU3HH
yeJaoBeKa

O6o00611I€EHNE, 10 [IpencraBnenune gaHHbIX. | [IOBTOPSATH H3y4eHHOE u
KOHTpPOJIb OnucarenbHas BBICTPAMBaTh CHCTEMY 3HAHMIA.
CTaTHCTHUKA. Pemates 3amaun Ha mpencraBieHue
BeposiTHOCTB W OIKMCaHWEe JaHHbIX. Pemarth
CIy4yallHOTO  COOBITHS. | 3a/7a4Uu Ha HaX0XKICHUE
DJIeMEHTHI BEPOSATHOCTEH COOBITUH, B TOM
KOMOWHATOPUKH. qucie B OTBITax c
Crny4aiiHble BEJIMYMHBI U | PABHOBO3MOKHBIMU
pacrpeneneHust 3JI€MEHTapPHBIMU COOBITHAMU,
BEPOSATHOCTEW OOBEIWHEHUS U
nepecedeHusi COOBITUH, BBIYUCIIATD
BEPOSITHOCTH B OIBITAX C CEPUSIMHU
CIIy4alHbIX UCIIBITAHUN
OBIIEE 34
KOJIMYECTBO
YACOB IO
ITPOI'PAMME
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