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®enepanbHas pabodas mnporpamMma Mo ydeOHOMY mnpeamery «MaTtemaTtukay
(6azoBbIii ypoBeHB) (mpemMmerHas oOsacth «Marematnka W wH(OpMaThukay) (manee
COOTBETCTBEHHO — ITPOrpaMMa 110 MaTeMaTHKe, MaTeMaTHKa) BKIIFOUAET MOSICHUTEILHYIO
3aIUCKY, COJEepKaHWE OOY4YEHHs, IUIAHHPYEMbIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI
110 MaTeMaTHKe, TEMAaTHYECKOE TNITAHMPOBaHHUE.

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MartemaTuke i oOydarommxcs 5—9 kiaccoB paspaboraHa
Ha ocHoBe ®I'OC OOO. B nporpamMme mo mMaTeMaTHKE YYTEHBI HACH U IOJIOXKEHUS
Konuenmuu pa3Butusi MaTemMaTuueckoro oopaszosanus B Poccuiickoit @enepanumu.

[IpenmeToM MaTeMaTUKU SBISIOTCS PyHIaMEHTANIbHBIE CTPYKTYPhI HAILIETO MUPA —
IPOCTPAHCTBEHHBIC (OPMBI M  KOJUYECTBCHHBIC OTHOMICHUS (OT TMPOCTEHIIHX,
YCBAaUBAEMbIX B HEMOCPEJCTBEHHOM OIbBITE, A0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUIS pa3BUTHS HAYYHBIX U MPHUKJIAIHBIX HJei). MaTeMaTHuecKue 3HaHUs 00CCIICYHBAOT
MOHMMAaHWE TPUHIIUIIOB YCTPONCTBA M WCIOJIL30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W  HWHTEPIPETAUMIO COUHUAIBHOW, JKOHOMHYECKOW, MMOIUTHYECKON
uHdopmaIm, MarT BO3MOXKHOCTH BBITIOJHATH PAacCYEThl U COCTABIISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSATH (DOPMYJIbI, BIAJETh MPAKTUYECKUMU MPUEMAMH T€OMETPHY €CKUX
WU3MEpPEHUN W TOCTPOSHUH, YMTaTh WH(OpMAIMIO, TPEICTAaBICHHYIO B BHJIE TaOJIHII,
quarpaMM U rpauKoOB, KUTh B YCIOBUAX HEONPEAEIEHHOCTH U TMOHUMATH
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHIA.

N3ydenne marematuku (opMmupyeT y o0O0ydaromuxcss MaTeMaTHYeCKHH CTHIIb
MBIIICHHUS, TTPOSIBIISIFOIINICS B ONPENeAEHHBIX YMCTBEHHBIX HaBbIkax. QOydaromuecs
OCBAMBAIOT TaKWE NTPUEMBI M METOJBI MBINIICHUS, KAaK HWHIYKIUS WU JCTYKIUA,
000011IeHre U KOHKPETHU3alusl, aHAJlM3 U CHUHTE3, Kiaccu(uKanus U cucTeMaTu3alus,
abctparupoBanue u aHaorus. OOBEKTh MAaTEMAaTUYECKUX YMO3AKITIOUEHUH, TPaBHIIa UX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOEHUH, CIOCOOCTBYIOT
BbIpaboTKe ymMeHusi (popmMylnupoBaTh, OOOCHOBBIBATH M JOKA3bIBATH CYXKIACHHS, TEM
caMbIM pPa3BUBAIOT JIOTHYECKOE MBbIIIJIeHHe. M3ydeHne MaTeMaThKu OO0ecTieuyuBaeT
dbopMHUpOBaHUE aANTOPUTMUYECKONW KOMIIOHEHTHI MBIIUICHUSI W BOCIIUTAaHWE YMCHHM
JIENCTBOBATh IO 3a/JIaHHBIM  QJITOPUTMaM, COBEPIUICHCTBOBATh H3BECTHHIE U
KOHCTPYHPOBATh HOBBIC. B mporiecce pemieHus 3a1a4 — OCHOBOM yueOHO! IeITeTbHOCTH
Ha ypoKaxX MaTeMaTHKH — Pa3BUBAIOTCS TBOPUYCCKAS U IPUKJIAIHAS CTOPOHBI MBITIIICHHS.

OOyueHue matemMaTHKe Ja€T BO3MOXHOCTh Pa3BHBATh y OOYYAIOIINXCS TOYHYIO,
paIMoOHANILHYI0 M MH()OPMATUBHYIO Pedb, YMEHHE OTOMpaTh HanbOoJee MOJIXOSIINE
SI3BIKOBBIC, CUMBOJIMYECKHE, TpadUyuecKue CpeACTBa IS BBIPAKEHUS CYXKICHUUW W
HaTJISIAHOTO UX MPEICTaBIICHMS.

[Ipy W3ydeHUM MaTEeMAaTHKH OCYIIECTBISETCS OO0IIEe 3HAKOMCTBO C METOJaMHu
MO3HAHUS JICUCTBUTEILHOCTH, TIPEJICTABJICHUSIMH O MPEAMETe U METOJaX MATEMAaTHKH,
WX OTIIMYUH OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX
MPUMEHEHUS MaTEMaTHUKH JIJIS peIICHUS HAYYHBIX W MPUKIIATHBIX 33]1a4.
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[TpropuTeTHBIMHU LIEJIIMU O0YYEHUSI MaTeMaTUKe B 5—9 Kilaccax SBIISIOTCS:

(dbopMHpOBaHHE LEHTPAIBHBIX MATEMATUYCCKMX TMOHATHH (YKMCIIO, BEJIMYMHA,
reoMeTpuueckas (urypa, nepeMeHHas, BEpOSTHOCTb, (PYHKIIUs), 00ECIeUnBaIOIINX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMAaTHYECKOT0 00pa30BaHus 00yJarOIINXCS;

MoJIBeJICHNEe OOydaroluxcs Ha JOCTYIIHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKAIOIIEr0 MUpa, TOHUMAaHUE MATEeMATHKU KaK 4acTH
o0111el KyIbTYphI UE€JIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalIbHBIX W TBOPYECKHX CHOCOOHOCTEH OOydaromumxcs,
MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS,
MHTEpeca K U3y4eHUIO MaTeMaTHKH;

(GopmupoBaHue (QYHKIIMOHAIBHOM MaTEeMAaTUYECKOW TI'PAMOTHOCTU: YMEHHS
pacro3HaBaTh MPOSBICHUS MATEMaTUYECKHX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEalbHBIX >KM3HEHHBIX CUTYallUsX W NPU H3YYECHUH IPYTUX Y4EOHBIX IMPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIMpoBaTh HUX Ha S3bIKE
MaTeMaTUKd M CO3[aBaThb MaTeMAaTUYECKUE MOJENU, MPUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKUW ammapar Jjs pelIeHHs NPaKTHKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MOTyYEHHBIC PE3yIbTaTHI.

OCHOBHBIE JTMHUM COJEPKAHUS MPOTrpaMMBI IO MaTeMaTuke B 5—9 kimaccax: «Hucna
W BBIUHCICHUS», «AnreOpay («AnreOpandeckue BbIpRKEHUS», «YpPaBHCHUS U
HEpaBeHCTBaY), «DyHKIMNY, «I'eomeTpus» («I'eomerpudeckue GUrypsl 1 KX CBOWCTBAY,
«/3MepeHne reoMeTpUYeCKUX BEIUYNHY»), «BeposTHOCTh W CTaTUCTHKA». [laHHBIC
JMHUM Pa3BUBAIOTCS MapajljlesIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBHCHMO OJIHA OT JIPYTOM, a B TECHOM KOHTAKT€ U B3aMOJICHCTBUU.

ConepxaHue MporpaMMbl M0 MaTeMaTHKe, pacnpelel€HHOe 0 ToAaM O0y4yeHus,
CTPYKTYPHUPOBAaHO TakUM O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, NPUHIUIHAILHBIM
BompocaM  oOydaromuecss — oOpaljainch  HEOAHOKPATHO,  4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHATUSIMH U HaBbIKAMHM OCYILECTBJISUIOCH IOCIEAOBATEIbHO U
MOCTYNATENbHO, C COOJIOACHUEM TMPUHLMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYEeCKUX IMPEACTaBICHUI O0ydarolmuxcs,
pacimpss U yriayossist e€, o0pas3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B coorBerctBun ¢ ®I'OC OO0 Maremaruka SBISETCS 00sA3aTENbHBIM Y4eOHBIM
peaMEeTOM Ha YpOBHE OCHOBHOIro o0Iiero oOpaszoBaHusi. B 5—9 kiaccax maremaruka
TPAAUIIMOHHO U3y4aeTCsl B paMKax CJIeIYIOIMUX y4eOHBIX KypCOB: B 5—6 Kjlaccax — Kypca
«Maremartukay, B /-9 kimaccax — KypcoB «AnreOpay (BKI0UYasi 3JIEeMEHThI CTATUCTUKH U
Teopun BepoATHocTer) U «['eomerpusi». IlporpamMmoil 1Mo MaremMaTUKE BBOJUTCS
CaMOCTOATEIIbHBIN yueOHbIN Kypc «BeposSTHOCTh U CTaTUCTHKA.

OOIee YUCIO YacoB, PEKOMEHIIOBAHHBIX I HM3y4eHHss MaTeMaThku (0a30Bblii
YPOBEHb) HA YpOBHE OCHOBHOTO 0OIIero obOpa3oBanusi, — 952 waca: B 5 kiacce —
170 vacos (5 yacoB B Hezeno), B 6 kinacce — 170 vacos (5 yacoB B Henemmo), B 7 Kiacce —
204 yaca (6 gacoB B Henemo), B 8 kimacce — 204 vaca (6 yacoB B Henmenmo), B 9 kiacce —
204 4aca (6 yacoB B HEJEIIO).
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IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHMUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

HSY‘IGHI/IC MAaTCMATUKU HAa YPOBHC OCHOBHOI'O O6IH€FO o6pa3013aHH51 HaIIpaBJICHO
Ha AOCTHKCHUC 06y‘-IaIOH_[I/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW MPCIAMCTHBIX
06p330BaTeJ'II>HBIX PE3YJIbTATOB OCBOCHHUA y‘l€6HOFO mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJIbTATBI  OCBOCHHMS  MPOTrpaMMbl O  MaTeMaTHKe
XapaKTEePU3YIOTCS:

1) maTpuoTHYECKOE BOCIIHTAHME!

MPOSIBJICHUEM HMHTEpPECAa K MPOUUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHKH,
LIECHHOCTHBIM OTHOIICHUEM K JOCTHMIKEHUSM POCCHMCKMX MAaTEMAaTUKOB U POCCUHCKOMN
MAaTEMAaTUYECKOM IIKOJbI, K HWCIOJb30BAHUIO ATUX JOCTWKCHUW B JPYIMX HAyKaxX W
NPUKJIAJHBIX cepax;

2) Tpa’kIaHCKOe M TIyXOBHO-HPABCTBEHHOE BOCIIUTAHME!

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEN TPaKIaHUHA U pean3alliy €ro IMpas,
MpE/CTaBIIECHUEM O MaTEeMaTUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYP, SIBJICHUH, IIPOLIEAYP IPAKIAHCKOro 00IIecTBa (HampruMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXACHUIO ATUUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTMIKEHMM HayKd, OCO3HAaHHUEM BaXXHOCTH MOPAJTbHO-ITUYECKUX
MPUHLIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy0BO€E BOCIIUTAHME:!

YCTAaHOBKOW HA AaKTMBHOE Yy4yacTWE€ B PEHICHUM NPAKTUYECKUX 3a/ad
MAaTEMAaTUYECKOW  HAIPaBJIICHHOCTH, OCO3HAHWEM  BAXKHOCTA  MaTEMAaTHYECKOTO
o0pa3oBaHUsi HAa MPOTSIKEHUU BCEM JKU3HU HJIs YCHENTHOW MNPOQeCcCHOHATBLHOM
NESATEIPHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIAUBUIYATbHON TpPAGKTOPUU OOpPa30BaHUSI U IKU3HEHHBIX IJIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTH4ecKoe BOCIIUTAHHUE!

CIIOCOOHOCTBIO K OMOIMOHAILHOMY M OCTETHYECKOMY  BOCIPHSATHIO
MaTeMaTH4ecKuX OOBEKTOB, 3aj1ad, peIIeHWH, pPacCyKICHHM, YMEHHIO BHJICTh
MaTeMaTHYeCKre 3aKOHOMEPHOCTH B MCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 TIO3HAHMS

OpHMEHTaIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MTPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJIOBEKa, MPUPOABI W OOIIeCTBa,
NOHUMaHHEeM MaTEMaTHYCCKON HayKd Kak c(epbl YeI0BEUECKOM JAeITEIbHOCTH, ITAIIOB
eé pa3sBUTHS W 3HAYUMOCTH U1 Pa3BUTHS I[MBHIM3AI[MM, OBJIAJCHHEM SI3BIKOM
MaTeMaTHKd W MaTeMaTHYECKOHW KyJIbTypod Kak CpEJCTBOM IMO3HAHHS MHDA,

6
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OBJIaJCHUEM HpOCTCﬁH.IPIMI’I HaBbIKaMH HCCHe,ZIOBaTeJILCKOﬁ ACATCIIbHOCTH,

6) pusnyeckoe BocmuTaHue, (opMuUpPOBaHHE  KYJIbTYPbI  310pPOBb W
IMOIMOHAJILHOI0 0JIArONOJIyYHs:

TOTOBHOCTBIO MMPUMEHATh MAaTEMAaTUYECKHE 3HAHUS B HHTEPECAX CBOETO 370POBbS,
BEJICHUST 370pOBOro o0Opa3a >Ku3HU (370pOBOE MHTaHHWE, COATAHCHPOBAHHBIN PEKUM
3aHATUHN U OTJBIXA, PETyJsipHas Gu3ndYecKasi akTUBHOCTD), C(OOPMHUPOBAHHOCTHIO HABBIKA
pedraexkcun, MpU3HAHUEM CBOErO IMpaBa Ha OMMOKY M TaKoro e MpaBa JPyroro
YeJI0BEeKa;

7) 3K0JIOTHYECKOE BOCITUTAHNE!

OpUEHTAIlMe!l Ha NPUMEHEHHE MaTeMaTHUYEeCKUX 3HAHUW I pElIeHUs 3ajad
B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEW Cpeibl, IJIaHUPOBAHUS MOCTYIKOB U OLIEHKU HX
BO3MOXKHBIX TIOCTCACTBUN Il OKPYKAIOIIEH Cpeibl, OCO3HAaHUEM TJ100aJbHOTO
XapakTepa IKOJIOTHYECKUX MPOOIEM U MyTeH UX PelICHUS;

8) amanTanusi K M3MEHSIOIIUMCH YCJIOBHSIM COMHATBHOI ¥ MPUPOTHOM CPe/IbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE YMEHMHE
YUUTBCS Yy OPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOW JESITEIbHOCTU HOBBIE 3HAHUS,
HABbIKWA U KOMIIETEHIIMH U3 OIbITA JAPYTHUX;

HEO00XOIUMOCTBIO B (DOPMHPOBAHWK HOBBIX 3HAHUH, B TOM 4HUCIE (HOPMYIUPOBATH
UJIeH, TOHATHUS, TUIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YMCIIE paHEe HE U3BECTHBIX,
0CO3HaBaTh JE(UIUTH COOCTBEHHBIX 3HAHUH M KOMIETEHTHOCTEH, IIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYID CHUTYAlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallUIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH TIPUHUMAEMbIE PELICHUS
U AeicTBUs, (GOPMYIHPOBATH U OLICHUBATh PUCKU U TOCIEACTBUS, (DOPMHUPOBATH OIbIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe 0CBOEHHS IPOrpaMMbl [0 MAaTEMAaTHKE HA YPOBHE OCHOBHOT'O OOLIETO
oOpa3zoBaHusi y oOydaromierocss 0yayr chopMHUpOBaHbl METANpPEAMETHbBIE PE3YJbTaThl,
XapaKkTEepU3yIOIIHNECsS OBJIAJCHUEM YHUBEPCAJIbHBIMHM I103HABATEIILHBIMU JIEHCTBUSIMM,
YHUBEPCAIbHBIMU ~ KOMMYHHMKAaTHBHBIMH  JCHCTBUSIMU U YHUBEPCAIbHBIMU
PErYISATUBHBIMU ACUCTBUSAMU.

I[To3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBIC 1eHCTBUS
ba3oBrbie Joruvyeckue 1eMCTBUA:

BbIABIEITE MW XaAPAKTCPHU30BAaTh CYHMICCTBCHHBLIC IIPU3HAKKM MATEMATHYCCKUX
OOBEKTOB, MOHATUH, OTHOUIEHUH MEXIYy MOHATUAMH, (OPMYIMPOBATH OMpPENEICHUS
MOHATUHN, YCTAaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIAaCCU(UKAIIUU, OCHOBAHUS
TU1s 00001EHUS M CPAaBHEHMSI, KPUTEPUU MTPOBOAUMOIO aHAJIN3a,

BOCTIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BHIBATE CYXKICHHS: YTBEPAUTEIbHBIC
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Y OTPULIATENbHBIE, €AUHUYHBIE, YACTHBIEC U 00IIME, YCIOBHBIE;

BBISIBIITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOPECUHMS
B (QaxTtaxX, [aHHBIX, HAOJNIOJEHUSAX M YTBEPXKACHUAX, IMpeiaraTb KpUTEPUU
JUIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEW M IPOTUBOPEUYMH;

JIEJaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, 1€ TYKTUBHBIX U HHYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AaKIOYEHUN 110 aHAJIOTUH;

pa3OupaTh J1OKa3aTeilbCTBA MAaTEMAaTHYCCKUX  yTBEpXKICHHWH  (psMble |
OT TMPOTHUBHOTO), TMPOBOJUTH  CAMOCTOSITEIFHO  HECIOXHBIC  JIOKA3aTeIbhCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTpAaHBaTh AapryMEHTAIMIO, MPUBOIUTH MPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIEC PACCYXKIACHUS;

BBIOMpATh Croco0 perreHust ydeOHoW 3aaauu (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOAAIUN ¢ YyYETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciieoBarebCKHe JeHCTBUA:

WCITOJIb30BaTh BOMPOCHI KaK HWCCJICAOBATECIBCKUA HWHCTPYMEHT TIO3HAHUS,
dbopMyIMpOBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MTPOOIEMY, CAMOCTOSITEILHO
yCTaHaBJIMBATh UCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH 1O CAMOCTOSITEHLHO COCTABICHHOMY IUIAHY HECIIOKHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHUYE€CKOT0 O0BEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOi;

CaMOCTOSITESIHbHO  (pOPMYIMPOBAaTH OOOOIIEHUST W BBIBOABI IO pe3yjbTaTam
MPOBENEHHOTO HAOJIOEHUS, MCCIICOBAHMS, OIICHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 000OIICHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKKe BBIIBUTATh
MIPEATIOI0XKEHHUS O €T0 Pa3BUTHH B HOBBIX YCJIIOBHUSIX.

Pabora ¢ undopmanmei:

BBISIBJISITh ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMAIMH,  JaHHBIX,
HEOOXOJIMMBIX JIJISl pEUICHUS 3a/1a4H;

BBHIOMpATh,  aHANU3UPOBaTh,  CHUCTEMATHU3UPOBaTH W  WHTEPIPETUPOBATH
uH(OPMAITNIO pa3IMYHbBIX BUIOB U (POPM TIPEICTABIICHUS;

BBIOWpATh (HopMy TpeacTaBiieHUsS MHPOPMAIMKU U WILTIOCTPUPOBATH pEIlacMbie
3aJla4il CXeMaMH, TuarpaMMaMu, MHON TpaduKoi U UX KOMOMHAIIMSIMU,

OIICHMBATh HAJEKHOCTh MH(GOPMAIIMHU TI0 KPUTEPHUSIM, MPEI0KEHHBIM YUUTEIEM
Wi COPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHBbIC YY4eOHbIE 1eHCTBUS:

BOCIIpMHUMATbL H q)OpMy.]'H/IpOBaTB CYXKICHUA B COOTBETCTBHU C YCIOBUSAMH U
oeIaMu 06H_I€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpAXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX
M IIMCBMCHHBIX TCKCTAaX, AaBaTb IMOJACHCHMI 110 XO0AY PCIICHUA 3aJa4, KOMMCHTHUPOBATDH
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HOJY4YEeHHBIN Pe3yNbTaT;

B XOole OOCYXKIECHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOHl TeMBbl,
npoOJeMbl, pelaeMoil 3a1adu, BbICKa3blBaTh HJIEH, HAllCJIEHHBbIE Ha MOWCK PEIIeHHs,
COIIOCTABIIATh CBOM CYXKICHHS C CYXKICHHUAMHU JPYTUX YYACTHUKOB JHAaJIoOra,
OOHApYKMBATh pa3IMuMe U CXOJCTBO MO3HIIMMA, B KOPPEKTHON Gopme GopMyTnpoBaTh
pa3Horjacus, CBOU BO3pPaKECHUS;

MPECTaBIATh PE3YyIbTaThl pPELICHUS 3aladyd, 3KCIEPUMEHTa, HCCIeI0BaHus,
IPOEKTa, CaMOCTOSTETbHO BBHIOMpaTh (OpMAT BBICTYIUIEHUS C Y4E€TOM 3ajad
Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOpHH;

MIOHUMATh U UCIIOJIH30BAThH MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBUIYAIbHOU paOOTHI
IIPU pPElICHUHN YIeOHBIX MAaTeMAaTUYECKUX 3a]1a4;

OPUHUMATh 1€ COBMECTHOM JESITENbHOCTH, IUJIAHUPOBATh OPTraHU3AIINIO
COBMECTHOW PabOThI, pacrpenessaTh BUIbl paboT, JOroBapuBaThCs, 00CYXIaTh MpoIecc
U pe3ynbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOEH;

y4acTBOBAaTh B TPYHIOBBIX (opMax paboTel (0OCYXICHUS, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh Pa0OThI U KOOPIUHUPOBATH CBOU
JICHCTBHSI C APYTUMU YJICHAMH KOMaH/bI, OIICHUBATh KA4€CTBO CBOETO BKJIa/a B OOIIHIA
NPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUYeOHbIC 1eHCTBHA
Camoopranuzanmusi:

CaMOCTOSITEJIFHO COCTABJIATH IUIAH, allTOPUTM pEIIeHHs 3a1addl (MM €ro 4acTh),
BBIOMpATh CHOCOO pEIIeHus ¢ Y4ETOM MMEIOIIUMXCS PECcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATh BAPHAHTHI PELICHUNA C Yy4ETOM
HOBOW MH(pOpMALUU.

CaMOKOHTPOJIb:

BJIaJETh CHOCOOAMM CaMOIIPOBEPKH, CaMOKOHTPOJISl Ipoliecca W pe3ysibraTa
pELIeHNs MaTeEMaTUYECKON 3a/1a4u;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTH IpPU PELICHUU 3aauH,
BHOCHUTb KOPPEKTUBBI B JAESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa [JEATEIBHOCTH IIOCTABJICHHOM LEIH H
YCIOBUSIM, OOBSICHATH MPUYMHBI JOCTMKEHHUS] WM HEIOCTIKEHHS LIeNTH, HaXOIUTh
OLIMOKY, 1aBaTh OLEHKY NPHUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATBI

IIpenmeTHBIE PE3YNBTATHl OCBOEHUS MPOTPAMMBI MO0 MAaTEMAaTHKE IPEICTaBICHBI
1o rojiaM oOy4€eHHUs B CIEIYIOLIUX pa3jieiaxX MporpaMMbl B paMKax OTAENIbHBIX YUeOHbIX
KypcoB: B 9—6 kiaccax — kypca «MatemaTuka», B /-9 kjaccax — KypcoB «Amnre0Opay,
«I"eomerpus», «BEpOSITHOCTD U CTATUCTUKA.
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®EJ/IEPAJIBHASI PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJIBHAS 3AIIMCKA

Anrebpa sIBISIETCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIETO 0Opa3oBaHUS:
OHa 00ecleunBaeT M3yuyeHHe APYTUX TUCIUILINH, KaK €CTECTBEHHO-HAyYHOTO, TaK U
TYMaHUTApPHOTO ITUKJIOB, €€ OCBOCHHWE HEOOXOAMMO JIJIsl TIPOJOJDKEHUSI 00pa3oBaHUs U
B TIOBCEIHEBHOM >KM3HU. Pa3zputhe y oOydaroummxcss Hay4YHbIX MpPEACTaBICHUN
O TMPOUCXOXKACHUM M CYIIHOCTH alireOpandyeckux aOCTpakiluii, crocode OTpa)KeHHs
MaTeMaTUYeCKOM HAayKOW SIBJIEHUW M MPOLECCOB B MPHUPOJE U OOIIECTBE, POJH
MaTeMaTUYECKOr0 MOJICIMPOBAaHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUSI M KAYECTB MBIIUICHHUS, HEOOXOIUMBIX
JIJISl a[TaliTalliy B COBpEMEHHOM ITU(poBOM oO11iecTBe. M3yueHue anreOpbl oOecrieunBacT
pa3BUTHE YMEHHsS HaOJIOAaTh, CpPaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (opmynupoBaTh yTBepkaeHus. OcBoeHue Kypca anreOpbl
00€CIeUnBaET Pa3BUTHE JIOTUYECKOTO MBINUIEHUS OOYYalolUXCS: OHU HCIOJIb3YIOT
JNETyKTUBHBIE W HWHIYKTUBHBIE pPAaCCYKJEHHs, O0OOOIIEHHE ¢ KOHKPETHU3alIHIO,
abctparupoBanue u anayoruro. O0ydeHue anredpe npeanoiaracT 3HaYMTeNIbHbIN 00BEM
CaMOCTOSITEIbHON JIEATEIbHOCTH 00YYaloIuXcs, O3TOMY CaMOCTOSITEIbHOE pelIeHUe
3ajJlau ABJISICTCS peau3aluend 1eaTeIbHOCTHOrO MPUHITUIIA 00 ydeHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Auredpa» st OCHOBHOTO OOIIETro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATETHLHO-METOAMYECKUE JIMHUU:
«Hucna v BBIUUCIICHUS», «ANIreOpanuecKkue BeIpaKeHUsD», «Y paBHEHUSI U1 HEPABEHCTBAY,
«OyHknum». Kaxmas W3 3THX COIEpKaTebHO-METOAUYECKUX JIMHUM Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUsSI Kypca, B3aUMOJICUCTBYS C APYTUMH €0 JIUHUSMMU.
B xone uzydeHusi yueOHOro Kypca 00ydaronuMcs MPUXOAUTCS JIOTUUECKU PACcCy IaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK. B CBSI3M C 3TUM B MNpPOrpaMmy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYECKOTO OOpa3oBaHMS U CHOCOOCTBYIOIIHE
OBJIAJICHUIO OOYyYarolMMHUCS OCHOB YHHBEPCAJIBHOIO MAaTEMAaTHYECKOro  sI3bIKa.
ConepxaTenbHOU M CTPYKTYPHOM OCOOEHHOCTBIO YU€OHOTO Kypca « AnreOpay sSBIsSeTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «YHCIa U BBIYMCIIEHUS CIYKUT OCHOBOW ISl JAllbHEMIIEro
M3yYEHUs] MaTEMaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYAKOIIUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TOJB30BaThCA aJTOpPUTMaMHU, a TaKkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX [JIi TOBCEIHEBHON >KU3HH.
Pa3Butre MOHATHS O 4YHUCIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa30oBaHUS CBS3aHO
C palMOHAJIBLHBIMU U UPPALMOHAIBHBIMU YHCJIaMH, (HOPMUPOBAHUEM TMPEACTaBICHUN
O JEUCTBUTEIBHOM 4YHCJE. 3aBepIIeHHE OCBOEHHUS YHUCJIOBOW JIMHUM OTHECEHO
K CpeHeMy 0011eMy 00pa30BaHMIO.
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Copnepxanue JByX aireOpanueckux JUHUNA — «AJreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHsST W HEPABEHCTBA» CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOYJArOMIMXCS
MaTeMaTUYECKOro arrapara, He00X0AUMOTO I PEIICHHs 3a]]a4 MaTEeMAaTUKH, CMEKHBIX
NpeIMETOB U TMPAKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOrO 00IEro
o0pa3oBaHUsl y4eOHBI MaTepuan TPYNIUPYETCs] BOKPYT PallMOHAJBHBIX BBIPAKCHUN.
AnreOpa JEMOHCTpUpPYET 3HAUYE€HHWE MAaTEMaTHKH KaK s3blKa IS [OCTPOCHHMS
MaTEMAaTUYECKUX MOJEIIEH, ONMCAHUS MTPOLIECCOB U SIBJIEHUM pealbHOTro Mupa. B 3amaun
oOyueHus anredpe BXOJAT TAKXKE JalbHEHIlee pa3BUTHE alITOPUTMUYECKOTO MBIIIIJICHHUS,
HE00XO0JIMMOTO, B YaCTHOCTH, /I OCBOCHUS Kypca MH(GOPMATUKHU, U OBJIAJICHHE HABBIKAMU
JNEAYKTUBHBIX paccyxaenuil. IIpeobpazoBaHne CHUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPaXKEHUS, CIOCOOHOCTEN K MATEMaTUUECKOMY TBOPUECTBY.

Conmepxanrne (yHKIMOHANBHO-TpAPUUECKOW IMHUM HAIEJIEHO Ha TONydeHHE
OOy4YarOIMMHUCS 3HAHMM O (QYHKIUSAX KakK BaKHEHIIEW MaTeMaTU4eCKOW MOJIENH
JUI ONMUCAHMUS M HMCCIENIOBaHMS Pa3HOOOPa3HBIX MPOIECCOB W SBICHUN B MPUPOIE H
obuiectBe. M3ydyeHne Marepuana CrocoOCTBYET Pa3BUTHUIO Yy OOYYalOLIMXCS YMEHHUS
UCIOJIb30BaTh Pa3IMUHbIC BbIPA3UTEIbHBIE CPEJACTBA SI3bIKa MATEMATUKU — CJIIOBECHBIE,
CUMBOJIMUECKHE, rpadpuueckre, BHOCUT BKJIaA B (pOpMHUpPOBAHHUE MPEIACTABICHUI O POJIU
MaTeMaTUKHU B Pa3BUTUU IUBUIM3ALMH U KYJIBTYpPHI.

CornacHo yuyeOHOMY TUIaHy B 7/—9 Kkjaccax u3ydaercs yuyeOHbIH Kypc «Anredpay,
KOTOpbI BKJIIOYAET CJIEAYIOLUIME OCHOBHBIE pas3lienbl coaepxkaHus: «Yucna u
BBIUMCIICHU», «AJreOpanyeckue BBIPAXKEHUS», «YpaBHEHUS UM HEPaBEHCTBA,
«DYHKIIAW.

OOmiee d4YHMCIO YacoB, PEKOMEHIOBAHHBIX /I HW3Y4YeHUs Yy4eOHOTrO Kypca
«Anredpa», — 306 yacoB: B 7 kmacce — 102 yaca (3 gaca B Hememo), B 8 kiacce —
102 4aca (3 yaca B Hemenmo), B 9 kimacce — 102 waca (3 yaca B Hezelo).

COAEPXAHUE OBYYEHUA

7 KJIACC
Yucaa 1 BBIYMCICHUS

Jpo6u 0OBIKHOBEHHBIE U JICCSITUYHBIE, TIEPEX0]] OT OHOM (POpPMBI 3amucu Apobdeit K
npyrou. IloHsiTHE panMOHAIBLHOTO YHCIA, 3alKUCh, CPABHEHHUE, YIIOPSIAOYMBAHUE
palMoOHANBHBIX YHceNl. ApudMerudeckue ICUCTBUS C PpAMOHATBHBIMU YHCJIAMH.
Pemienue 3a1a4 U3 peaqbHOM MPAKTUKU HA YaCTH, HA JPOOH.

Crenenb C HaTypaJdbHBIM TOKa3zaTelieM. OIpeaeieHue, MpeoOpa3oBaHUe
BBIpOKEHUW Ha OCHOBE OMPEICICHHSI, 3aMiCh OOJBIIUX 4uced. [IpoleHThl, 3ammch
MPOILICHTOB B BHUJEC APOOM U JpoOU B BHJE MPOIEHTOB. TpuW OCHOBHBIC 3a7adyd Ha
MPOLICHTHI, PEIIEHUE 33/1a4 U3 PEATbHOU MPAKTUKHU.

[IpuMeHeHue NMPU3HAKOB JEIMMOCTH, PA3I0KEHUE HA MHOXKHUTEIH HATypaJbHBIX
YHUCell.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MpsiMas U 00paTHask MPOMOPLIMOHATLHOCTH.
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AJiredpanveckue BbIPaKeHU S

IlepeMeHHBIEC, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOM. [lomycTthmble
3HaueHus NepeMeHHbIX. [IpencTaBieHHe 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B BHJIE
dopmynel. Beruucienus mo dopmynam. IlpeobpazoBanue OyKBEHHBIX BBIPaKEHUM,
TOKJIECTBEHHO PaBHbIE BBIPAKEHUS, IIPaBUIIA MPEOOPAa30BaHUs CYMM M IIPOU3BENCHUM,
IpaBUJia PACKPBITUSL CKOOOK U MPUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHN ¢ HATypaJIbHBIM ITOKA3ATEIEM.

OpHounensl ¥ MHoOrowieHol. CreneHb MHorowieHa. ClOXEHHE, BBIYUTAHUE,
YMHOKEHUE MHOTOWICHOB. POpMyIbl COKPAIEHHOIO YMHOKEHMS: KBaapaT CyMMBI U
KBaapaT paszHocTH. QPopMyna pa3HOCTH KBaAparoB. PasoxkeHue MHOIOYICHOB
Ha MHOXXHTEJIN.

YpaBHeHHs U HEPABEHCTBA

VYpaBHEeHUEe, KOpEHb ypaBHEHUsS, MpaBwia NpeoOpa3oBaHUA  YpABHEHMS,
PaBHOCHJIBHOCTh YPaBHEHUM.

JInnelHOEe ypaBHEHNE C OTHOW NMEPEMEHHON, YNCIIO KOPHEW JIMHEWHOTO YPaBHEHMUS,
pelieHnue JIMHEWHBIX YypaBHEHUU. (COCTaBICHHME YpaBHEHHU II0 YCJIOBHIO 33J1ayu.
Pemienne TeKCTOBBIX 3a71a4 C IMIOMOIIBIO YPABHEHHM.

JIluneitHoe ypaBHEHHE C JIByMs NEpeMEHHbIMU U ero rpapuk. Cucrema IBYX
JMHENHBIX YpaBHEHUN C ABYMs ITEpEMEHHbIMU. PellleHrne cucTeM ypaBHEHHI CIIOCOOOM
IIOACTAaHOBKH. [IprmepslI pemenns TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM YPaBHEHHM.

DyHKIMHA

Koopaunara Touku Ha nnpsamon. HucioBbie npoMexyTKU. PaccTossHue Mex 1y 1ByMst
TOYKaMH KOOPJIWHATHOU MPSMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu Ox u Oy. AGciucca u opJiuHaTa TOYKU
Ha KOOPAMHATHOW TIOCKOCTH. [Ipumepsl rpadukoB, 3agaHHBIX GopMynamu. UYreHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonstue ¢pynkuuu. I'papux pynkuun. CpoiicTBa
bynknmii. Jlunevinas ¢ynkums, e€ rpadux. ['padux dynkuumm y = |x|. ['padmyeckoe
pELIeHNE TMHENHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

9 KUIIACC
Yucaa v BIYMCICHUS

PanmonanpHbie uuWCla, HUppalMOHATIBHBIC YHCIA, KOHEUHBIE M OECKOHEUHBIE
JeCATUYHBIC IpoOu. MHOKECTBO JEHCTBUTEIBHBIX YUCEI, JIEUCTBUTEIbHbBIC YHCIa KaK
OCCKOHEYHBbIE JeCATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTEIBHBIX YUCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHue JIEVUCTBUTEIIBHBIX Yucel, aprupMeTHIECKUE JEUCTBUA
C JEUCTBUTEIIbHBIMU YUCIIAMU.

Pa3smeppl  O0OBEKTOB  OKPYXKAIOIIETO  MHpA, JUIMTEIHHOCTh  MPOIIECCOB
B OKPYXKAIOIIEM MHUPE.

[TpubnuxéHHOoe 3HAYEHHWE BEJIMYMHBI, TOYHOCTH MpuOMMKeHUs. OKpyTiieHue

yucen. [Ipuknaka u onieHKa pe3yJbTaToB BEIYUCICHHMN.

YpaBHeHUs1 U HEPABEHCTBA
JluneriHoe ypaBHeHHE. PenieHne ypaBHEHNM, CBOASAIINUXCS K JIUHEUHBIM.



KBangpatHoe ypaBHeHue. PelnieHue ypaBHEHHI, CBOASIIUMXCA K KBAJPATHBIM.
bukBanparHoe ypaBHeHue. I[Ipumepsl pemieHuss ypaBHEHUW TPETbEM W YETBEPTOU
CTENEHEN Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemiennie 1poOHO-pallMOHANBHBIX ypaBHEHUW. PellleHHe TEKCTOBBIX 3aaad
areOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl TEpEeMEHHBIMH M ero Tpaduk. Pemenwe cucteM aByX
JMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU. PellieHrne cucteM IByX YpaBHEHUN, OTHO
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U3 KOTOPBIX JMHEHHOE, a ApPYroe — BTOpPOHM cremeHU. ['paduueckas UHTEpHpeTaIys
CHUCTEMbI YPAaBHECHUM C JIBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne 7nMHEHWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM. PemieHune cucrtem
JUHEWHBIX HEPABCHCTB C OJIHOU NepeMeHHou. KBanpaTHbie HepaBeHCTBA. | paduaeckas
HWHTEpPHpETaIMs HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS MEPEMEHHBIMH.

DOyHKUNHA
KBanparnunas Qynkuus, e€ rpaguk u cBoiictsa. [lapaboia, KoOpAMHATHI BEPILINHBI
napadoJIbl, 0Cb CHMMETPHH MapaloJIb.

I'papuxn Qyuxumit: y= £x, y= kx+b, y = f, y=x%y=Vx y=|x],
1 UX CBOMCTBA.

YucsioBbIe OCTEA0BATEIbHOCTH U MPOrPecCuu

[loHATHE YHCIIOBOM  IOCIEAOBATENBHOCTH. 3aJaHUE  ITOCJIENOBATENBHOCTH
peKyppeHTHOI opmynoii u popmysoit N-ro ujieHa.

Apudmernueckas U reoMerpuueckas mnporpeccuu. dopmynbl N-TO  uieHa
apu(pMEeTHUECKON U TE€OMETPUUYECKOMN POrPECCUid, CYMMBI IEPBBIX N YJICHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu
Ha KOOPIWHATHOW IUTOCKOCTH. JIMHEMHBIM WM SKCIOHEHUMAIBHBIA poOCT. CIoKHbIE
IIPOLICHTBHI.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble  pe3yibTaTbl ~ OCBOGHUS  IpOrpaMMbl  ydyeOHOro  Kypca
K KOHILy OOy4eHHUs B / KJjacce:

Yuciaa u BBIYMCICHUS

BrImonHsaTh, coyeTas yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(MEeTHIECKUE TCUCTBUS
C pallMOHaJIbHBIMU YHCIIAMHU.

Haxoautb 3Ha4eHMs YUCTIOBBIX BBIPAXKEHUMN, IPUMEHATH Pa3HOOOpa3HbIe CIIOCOOBI
U IPUEMBI BBIYUCIICHUS 3HAUEHUHN JPOOHBIX BRIPAXKEHUM, COAECpKAIIUX OOBIKHOBEHHbBIE
U JIECATUYHBIC TPOOHU.

[Tepexoauts OT OAHOH (OPMBI 3amMcd 4Yucen K Apyrod (mpeoOpa3oBbIBATH
JECATUUHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTHU
B OCCKOHEUHYIO JCCATHYHYIO IPOOD).

CpaBHHMBaTh U YHOPSIIOYUBATH PAllOHATIbHbBIE YHCIIA.

OKpyIJATh YKCIIA.

BbINONMHATS NPUKUIKY W OLEHKY pe3ysibTaTa BBIYMCICHUH, OICHKY 3HAYCHHM
YHCIIOBBIX BBIPQKCHUU. BEHIMONHATH MEHCTBUS CO CTEMEHSMU C HATypalbHBIMU

[IOKa3aTEIIAMH.
IIpyMeHATh NpPU3HAKU JACIMMOCTH, PA3JIOKEHUE HA MHOKMUTEIM HATYpaJbHBIX
YHUCEIL.
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Pemare mpakTUKO-OpHEHTUPOBAHHBIE 337]a4H, CBA3aHHBIE C OTHOLLIEHUEM BEJIMYMH,
MPOMOPUMOHAILHOCTRIO  BEJIWYWH, IMPOLIEHTAMU, WHTEPIPETUPOBATh PE3YJIbTAThI
pELICHHs 33/1a4 C YYETOM OIPAHWYECHHM, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPHBAEMBIX
OOBEKTOB.

AJuireOpanyecKkue BbIpasKeHUs

Hcnonp30BaTh anreOpanyecKyr0 TEPMHUHOJOTHIO M CHMBOJIMKY, NPUMEHATH €€
B IIPOLIECCE OCBOEHUS yUeOHOI0 MaTepuaia.

Haxoauth 3HaueHus OyKBEHHBIX BBIPAKEHUH TMpPH 3aJaHHBIX 3HAYCHHSX
IIEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHMs LIEJIOr0 BBIPAXKEHHST B MHOTOWIEH IPUBEICHUEM
MOI00HBIX CJIara€MbIX, PACKPBITUEM CKOOOK.

BpINonHATE YMHOXKEHUE OTHOWIEHAa HA MHOTOWIEH U MHOI'OYJIEHA HA MHOTOYJIEH,
IPUMEHSATH (DOPMYJIbI KBaIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3JIOKEHHE MHOTOWJICHOB HA MHOYKUTEIH C TIOMOLIBIO BBIHECEHUS
3a CKOOKHM OOILEro MHOXHUTENs, TPYINIUPOBKH CIaraeMblX, HpUMEHEHUs GopMys
COKPAILIEHHOTO YMHOKCHUS.

[IpumeHsTh npeoOpa3oBaHMUsT MHOTOWIEHOB Ui PEIICHUS pa3iM4YHBIX 3a1ad
13 MAaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON ITPAKTHKHU.

Hcnonp30BaTh  CBOMCTBA  CTEMEHEM C  HATypaJbHBIMM  IOKAa3aTeIIMHU
JUIS TIpeoOpa30BaHus BEIPAXKECHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTp nuHeliHbIE ypaBHEHHUS C OJTHOW MIEPEMEHHON, IPUMEHSIS ITPaBUIIa IEPEX01A
OT MCXOJHOT'O YpPAaBHEHUS K PABHOCWIBHOMY emy. IIpoBepsTh, SBIAETCA JIA YHUCIIO
KOPHEM YPAaBHEHMUSI.

[IpumensaTy Tpaduyeckue METONbl MPH PEIICHUU JIMHEWHBIX YPaBHEHUU M HUX
CUCTEM.

[TopOupaTh mpuUMeEpHI Map YKCEe, SBISIOUUXCS PEIHICHUEM JIMHEWHOTO YpaBHEHUS
C ABYMSI IEPEMEHHBIMU.

Ctpouth B KOOPJMHATHOW IUIOCKOCTH TpauK JTMHEHMHOrO YpaBHEHUS C JBYMS
MePEMEHHBIMHU, MOJIB3YSACh TPapUKOM, TPUBOJIUTH MMPUMEPHI PEIICHUST YPABHEHUS.

Pemate cucteMbl IByX TMHEVMHBIX YPABHEHUM C IByMS IEPEMEHHBIMH, B TOM YHUCIIE
rpauyuecku.

CocTaByisiTh U peliaTh JUHEWHOE YPaBHEHUE WM CUCTEMY JIMHEHWHBIX ypaBHEHHIA
[0 YCIIOBHUIO 3a/a4M, HWHTEPOPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4d
IIOJIy4YEHHBIN pe3yJIbTar.

DyHKUNHA

N300pakaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATAaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alUCHIBATh YHUCIOBBIC IPOMEKYTKHU

Ha aIre0pandecKoM sI3bIKE.
OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPAMHATAM, CTPOUTH
rpaduku muHeHbIX QyHKUMNA. CTpouTh Tpaduk QyHKIUU ¥ = |x|.
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OnwuceiBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXAY BEMYMHAMU:
CKOpPOCTb, BpEMs, PAacCCTOSHHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJUTEILHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHue GyHKIMY MO 3HAYECHUIO €€ apryMeHTa.

[lonnmarpy rpaduyeckuii cmocod TMpeAcTaBiIeHUAs W aHamu3a HHGOpMaIuHy,
U3BJICKaTh U UHTEPIPETHPOBATh WH(GOPMAIMIO M3 TPAPHUKOB pPEANbHBIX MPOILECCOB U
3aBUCHUMOCTEHN.

[IpenMeTHbIe pe3ynbTaThl OCBOCHMUS MPOTPAaMMBbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 Kiacce:
Yuciaa ¥ BLIYHCTICHHUS

CpaBHUBATh U yNOPAIOYMBATH PALIMOHATILHBIC U UPPALMOHAIBHBIE YUCIIA.

BreimonusaTe apudmerndyeckue JEUCTBUS C pallMOHAIBLHBIMH YHCJIAMH, coYeTas
YCTHBIE W TIUCHbMEHHBIE TPUEMBI, BBIMOJHATH BBIYUCICHUS C HMPPALMOHATBHBIMU
YHCIaMHU.

Haxonuth 3HaueHUsl CTENEHEW C IEIbIMU TMOKAa3aTeNsIMU M KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BhIPAKEHUM.

OKpyrasiTh  JCUCTBUTENBHBIC YMCJA, BBINOJHATH IPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUIM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIE W KBaJpaTHBIC ypPAaBHEHUS, YPABHEHUS, CBOJAIIMECS K HUM,
pocTeiIe IpoOHO-PaIIMOHATIEHBIC YPABHEHUS.

Pematpe cucteMbl AByX JINHEMHBIX YPABHEHUHN C ABYMs MEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUU, B KOTOPBIX OJTHO YPABHEHHUE HE SIBJIACTCS JJUHEUHBIM.

Pemate TekcTOBbIE 337aul areOpauyeckKuM CIOCOOOM € MOMOILBIO COCTABIEHUS
YPaBHEHUSI WM CUCTEMBI ABYX YPABHEHHM C JBYMS IEPEMEHHBIMH.

[IpoBoauTh IIpOCTENIINE MCCIIENOBAHUSI YPABHEHUW U CHUCTEM YPaBHEHUH, B TOM
quclie C NPUMEHEHHEM TrpapHuuecKux TNpeACTaBICHUH (yCTaHABIWBaTh, HMMEET JIH
ypaBHCHHE WJIM CHCTEMa YPaBHECHHUH PEIICHHS, €CITH UMEET, TO CKOJIbKO, U IIpoUee).

Pemiath nuHeliHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paXaTh PEIICHHE
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aIIUCHIBATh PELICHHUE C TOMOIIBI) CHMBOJIOB.

PemaTte cuctembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIHOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pa)KaTh pEIICHHWE CHUCTEMbl HEPABEHCTB HA UYMCJIOBOMN
MPSIMOM, 3aIIUCHIBATH PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA MPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKIMH
PacriozHaBath  (pyHKIMM HW3Y4YeHHBIX BUJOB. [loka3piBaTh CXeMaTUYECKH
pacronoKeHne Ha KOOPAMHATHON IUIOCKOCTH TpadukoB (GYHKIMNA BHIA. Y = X,

y
y=Hkx+b y=7T, y=ax*+bx+c, y=x3 y=+x, y=|x| B 3aBucumoctu
OT 3HauYeHHil K03 PHUINEHTOB, ONMMCHIBATE CBOMCTBA (DYHKIIHH.
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Ctpoutrb u u300paxarb CXEMaTHYECKH Tpa@UKd KBaJIpaTUUYHBIX (QYHKIUH,
OIMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHI MO WX rpaduKam.

PacnioznaBath kBaapaTHuHyl0 GYHKIHMIO 1O (opmylie, TPUBOAUTH MPUMEPHI
KBaIPAaTUIHBIX QYHKIIUN U3 peaTbHON KU3HH, (PU3UKH, TEOMETPHUH.

YuciioBble MOCIEI0BATEIHLHOCTH M IIPOrPeCCHH

Pacrio3HaBath apu(pMETHUYCCKYI0O U T'COMETPHUECKYIO MPOTPECCHH IMPU Pa3HBIX
cIoco0ax 3aJaHus.

BEINOIHAT BRIYUCIICHHUS ¢ UCTIOIb30BaHUEM (POPMYII N-TO YicHa apu(PpMETHIECKOI
U T€OMETPUUECKON IIPOIPECCHil, CYMMBI IIEPBBIX N YJICHOB.

M300pakaTh WICHBI IMOCICAOBATEILHOCTH TOYKAMU Ha KOOPIMHATHOM IIJIOCKOCTH.

PemaTte 3amaun, CBA3aHHBIE C YHCIOBBIMHU IIOCIIENOBATENHLHOCTSIMU, B TOM YHCIIE
3aJ1a4 U3 PeaIbHOM KU3HHM (C UCIIOJIb30BAHMEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTH ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazgena |[Konuuectso OcHoBHOE OCHOBHBIE BUJIBI ACSITEIILHOCTH 00yUYarOINXCs
(Temb1) Kypca 9acoB COJIepKaHue
Uricna u BEIYUCIICHUSI. 25 [Tonsitue CucreMaTU3UpoOBaThH U 000ralATH 3HAHUS
PannonanbHbIe Ynciia paIMOHAILHOTO YUCIA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckue CpaBHUBATH U YNOPSA0YHUBATH AP00H, TpeoOpa30BbIBas
JEUCTBUS IpU HEOOXOJMMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C palOHAJIBHBIMU
yuciamu. CpaBHEHUE,
YIOPSIOYMBAHUE
palMoHaIbHBIX YUCET.
CreneHp

C HAaTypaJbHbIM
MOKa3aTeseM.
Penienne 0CHOBHBIX
3aJ1a4 Ha JpooH,
MPOLICHTHI

U3 peaylbHON
MPAKTHUKHU.

[Ipu3Haku neImMmMoCTH,
Pa3JIOKEHUS

Ha MHOXXHUTEIIN
HaTypaJIbHBIX YUCEI.

OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB.

IIpuMeHATH pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI
BbIYMCJICHUS 3HAYCHUI IPOOHBIX BHIPAKEHMH,
COJIEpIKaIUX OOBIKHOBEHHBIE U IECATUYHBIE TPOOH:
3aMEHSTh MPU HEOOXOIUMOCTH IECITUUHYIO IPOOH
OOBIKHOBEHHOU M OOBIKHOBEHHYIO ACCATUIHON, TPUBOIUTH
BbIpaKeHUe K opme, Hanbosee yIo0HO /1l BEIYUCIICHUIH,
peoOpa3oBbIBATh APOOHBIE BHIPAKEHUS HA YMHOKEHHUE U
JIeJICHUE IECATUYHBIX APOOEH K AEUCTBUAM C IIEIBIMU
YUCJTAMH.

IIpuBOAUTH YHCI0BBIE M OYKBEHHbIE PUMeEPbI CTCIICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBSCHSIS 3HAUCHUS
OCHOBAHHUSI CTETICHU U TTOKA3aTelsl CTENEHU, HAXOAUTh
3HAYCHUs CTereHel Bua a" (a — ar0oe palnoHaIbHOES
YKCJI0, N — HATYpaJIbHOE YHUCIIO).
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PeannHbIC IMoHuMATEL CMBICH 3aIKUCH OOJIBIINX YHUCEN C IIOMOIIBIO0
3aBucuMocTu. [Ipsimast | mecaTuuHbIX apoOeit u cTeneHer yncna 10, npuMeHsiTh UX
1 oOpaTHas B PCAIIbHBIX CUTYyaIUsX.

npornopiuoHaabHOCTH | IIpMMeHsITh IpU3HAKK ACTUMOCTH, PA3JIOKEHUS Ha
MHOYHUTEIH HATYPaJIbHBIX YHCEL.

PemiaTh 3aj1a4u Ha 4acTH, IPOLIEHTHI, MPOIOPIIHH,

Ha HaXOXCHHE ApoOu (IIPOICHTA) OT BEJITUYHHBI U
BEJIMYMHBI 110 €€ ApoOH (IIPOLIEHTY), Ipodu (TIpoLieHTa),
KOTOPBII COCTABJISIET OJJHA BEJIMYNHA OT JPYTOM.
IIpuBoauTh, pa3doupaTh, OLEHNUBATH PA3IUIHBIC PCIICHHS,
3aIIUCH PEIICHUH TEKCTOBBIX 3a/1ad.

Pacno3HaBaThb U 00bSICHSIITD, OIUPAsCh Ha OMPEICICHN,
IPSIMO MPOMOPIIMOHATILHBIC M 0OPATHO MPOIOPIIMOHATBHBIC
3aBUCHUMOCTH MEXIY BeJHUYNHAMH, MPHBOAUTD MPHUMEPDI
STHX 3aBHCHMOCTEH M3 pealbHOTO MUPA, M3 IPYTUX YIeOHBIX
PEAMETOB.

Pemathb npakTHKO-OpPUEHTHPOBAHHBIE 331aUl Ha JPOOH,
HPOLIEHTHI, TIPAMYIO U 00PATHYIO MPOMOPIIUOHATBHOCTH,

IPOIOPIIUU

AnreOpandeckue 27 BykBeHHbie OgBaagersb anredpandecKoil TEPMHUHOJIOTUEH U CUMBOJIMKOM,

BBIPKEHUS BBIPKCHUS. NPUMEHSITH €€ B IPOIIECCe OCBOCHMS Y4eOHOTO MaTepHaia.
[lepemenHbIe. Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUN TIPH 3aTaHHBIX
JlomycTumbie 3HAYCHUAX OYKB; BBIMOJHATH BBIYUCIICHUS 11O (hOpMYJiaMm.
3HAYCHHUS BbInoaHATH peoOpa3oBaHMs 1EI0T0 BEIPAKCHHUS
IIEPEMCHHBIX. B MHOTOYWICH MTPUBEJACHUEM TTOI00HBIX ClIaracMbIX,
DopMyIIBI. pacKpbITHEM CKOOOK. BBIMOIHATH YMHOKEHUE OTHOWJICHA
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[TpeobpazoBanue
OYKBEHHBIX
BBIPAKEHUM,
PacKphITHE CKOOOK |
NIpUBEICHUEC

HOIIO6HI>IX cJiaraCMbIX.

CBolicTBa CTEIICHU
C HAaTypaJbHbIM
MMOKa3aTeJICM.
MHoOro41eHsbl.
Croxenne,
BBIYMTAHHUE,
YMHOKEHHE
MHOT'OYJICHOB.
dopmybl
COKPAIIEHHOTO
YMHOXXCHHUS.
Paznoxenue
MHOTOYJICHOB
Ha MHOKHTEIIN

Ha MHOTOYJIEH 1 MHOTOYJICHA HA MHOTOWICH, PUMEHATH
(opMyJibl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuecTB/ISTh PA3JIOKEHNE MHOTOWICHOB HA MHOKHUTENN
yTEM BBIHECEHUS 32 CKOOKHM OOIEro MHOKUTES,
IpUMEHEHUs (POPMYJIbl pa3HOCTH KBaJpaToB, (OpMYI
COKpAILLEHHOI'O YMHOXKCHUS.

IIpumensiTh IpeoOpa3oBaHNEe MHOTOUJIEHOB ISl PEILICHUS
Pa3IMYHBIX 3aJ1a4 U3 MAaTEMaTUKU, CMEKHBIX IIPEIMETOB,
U3 peaJbHOM PAKTUKHU.

3HAKOMMTBLCH ¢ HCTOPUEH Pa3BUTHSI MATEMATHKA

YpaBHEHHS 1 HEPABEHCTBA

20

YpaBHeHue, mpaBuiia
npeoOpa3oBaHus
YPaBHEHH],
PaBHOCHUJIBHOCTD
YPaBHEHUN.
JIuneliHOe ypaBHEeHUE

Pemiare MHENHOE YpaBHEHHUE C OTHOM NTEPEMEHHOM,
NPUMEHsIS MPAaBUJIA [IEPEX0/IA OT UCXOIHOTO YPaBHEHUS

K paBHOCWJILBHOMY eMy 0oJiee rpocTtoro Buja. IlpoBepsirTs,
SABJISICTCS JIU KOHKPETHOE YHCIIO KOPHEM YPABHEHMUSL.
IToxOupaTs npuMepbI NIap YKCEI, ABISIONIMXCSA PEIICHUEM
JUHEWHOr0 YPABHEHMS C ABYMS II€PEMEHHBIMMU.
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C OJTHOM NTEPEMEHHOU,
peleHne TMHENHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHCHUU.
JluHerHoe ypaBHEHHE
C ABYMsI
MIEPEMEHHBIMU U €70
rpaduk. Cucrema IByx
JIMHEVHBIX YPaBHEHUIN
C ABYMsI
MIEPEMEHHBIMU

CTpouth B KOOPAMHATHOM TIOCKOCTH TpadUK JIMHEHHOTO
YpaBHEHUS C IByMs NEPEMEHHBIMU; MOJIb3YACH TpaduKoM,
NPUBOAMTH NPUMeEPbI PEIICHNS YPABHEHUS.

Haxoaurthb penieHue CUCTEMBI IBYX JJMHEWHBIX YPABHEHUN
C IBYMsI [IEPEMEHHBIMU.

CocraBasiTh M peliaTh YPaBHEHHE UM CUCTEMY
YPaBHEHMM 110 YCIOBHIO 337a4U, UHTEPIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 33]1a4¥ MTOJTYyYEHHBIN
pe3yibpTar

Koopaunate! u rpaduku.
OyHKIU

24

Koopaunara Touku

Ha npsamou. Yucnossie
IIPOMEKYTKH.
Paccrosinue mexny
JIBYMS TOUKAMU
KOOPJIWHATHOU
IIPSMOM.
[IpssmoyrosbHas
CHUCTEeMa KOOpAUHAT
HAa IJIOCKOCTH.

N300paxaTh HA KOOPIUHATHOW MPSIMOIl TOUKH,
COOTBETCTBYIOIIME 33JJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
WHTEPBAJIbI; 3aMHMCHIBATh WX HA aJITeOpandecKoM S3bIKE.
OTMeuyaTh B KOOPAUHATHON IJIOCKOCTH TOYKH T10
3aJIaHHBIM KOOpJMHATaM; CTPOUTH TpadUKH HECITOXKHBIX
3aBUCHUMOCTEH, 3aIaHHBIX (POpMYyJIaMHU, B TOM YUCIIC

C TIOMOIIIBIO U POBBIX JTAOOPATOPUIA.

IIpuMeHsTH, H3y4YaTh MPEeMMYIIECTBA,
HHTEPNPETUPOBATH rpaduIeCKUil CrIOco0 MPeICTaBICHUS
W aHaJIM3a pa3HOOOpa3HOM KU3HEHHOU HH(OpMAaIuu.

[Tpumeps! rpadukos, OcBauBaTh NOHATHE QYHKIMH, OBJIAICBAThH
3aJaHHBIX (GYHKIIMOHATIBHOW TEPMHHOJIOTHEH.
bopmynamu. Pacno3naBath muHeliHy0 GyHKIuo Yy = kX + D,
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Yrenue rpagukon
peabHBIX

3aBUCHUMOCTEHN.
[TonsTre QpyHKIINH.
['padux pyHKIUM.
CpoticTBa (QyHKITUH.
Jluneiinas QyHKIUS.
[locTpoenue rpaguka
JMHENHONU QYHKITUH.

OMHUCLIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYECHUH
ko3¢ uimenToB K u b.

Ctpouthb rpaduku nuHeiiHoM QyHKIMY, GyHKIHU Y = | X|.
Hcnonb3oBaTe nugpoBbie pecypebl 11 IOCTPOSHUS
rpa¢ukoB GYHKUUN U U3y4EHUS] X CBOWCTB.

[IpuBOIUTE MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
Ipoleccax U siBICHUAX

['padux pynxumn
y =|xl|
[ToBTOpenue u o0o0LIIEHNE 6 IToBTOpEHUE Bri0MpaTh, NPUMEHATH OLIEHUBATH CIIOCO0ObI CPABHEHUS
OCHOBHBIX ITOHATUI YHCeJl, BBIYUCICHUN, TPeoOpa30BaHMil BbIpAXKEHUH,
Y METOJOB Kypca pelIeHUsl YpaBHEHHU.
7 xiacca, 00001IeHNE OcyuiecTBJISITH CAMOKOHTP 0JIb BHITIOJTHAEMBIX ICUCTBUI 1
3HAHUU CaMOIIPOBEPKY pe3yJsibTaTa BEIYUCICHUH, TpeoOpa3oBaHu,
TTOCTPOCHUM.
Pemiare 3a1aum 13 peanbHOM )KU3HU, IPUMEHATH
MaTreMaTH4YeCKHe 3HAHUS JJIsl pEIICHUS 33/1a4 U3 IPYTUX
MPEIMETOB.
Pemathb TeKCTOBBIE 321241, CDABHMBATH, BbIOMPAThH
CNoco0bI PEIICHUS 3a1a91
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI' PAMME
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9 KVIACC
HaumenoBanue paznena  [KoiudecTBo OcHoBHOE OcCHOBHBIE BUJIbI ACSITEIILHOCTH 00y4YarOIIUXCs
(TeMBbI) Kypca 4acoB CoJIepKaHue
Uricna u BEIYHUCIICHUSI. 9 Panunonanbhbie uncna, | Pa3BuBaTh mpeacTaBjieHHs O YKCIIaX: OT MHOXKECTBA

JIleCTBUTEIIBHBIC YHCIIA

UppallMOHAIIbHbBIC
YHCJIa, KOHCUHBIC U
OCCKOHEUHBIC
JECATUYHBIEC IPOOH.
MHO%€eCTBO
JICUCTBUTEIILHBIX
YHCEelT,
JICCTBUTEIIHLHBIC
YHCJa KaK
OCCKOHEUHBIC
JECATUYHBIC TPOOH.
B3aunmnao ogHO3HaUHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM
JIeUCTBUTEIILHBIX
YHCeJI 1 MHOKECTBOM
TOYEK KOOPAUHATHOU
MIPSIMOI.

CpaBHeHue
JIEUCTBUTEJILHBIX YHCEII,
apudmeTraeckue

HATypaJIbHBIX YHCEJI 0 MHOKECTBA JCUCTBUTEIILHBIX YUCEN.
O3HAKOMUTBCSI C BOBMOXKHOCTBIO MTPEICTABICHUS
JIEUCTBUTEIHHOTO YHCIIa KaK OCCKOHEYHOM JeCATHIHOM
JIpoOU, MPUMEHSITh JECATUYHBIC TPUOIMKCHUS
PalMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIL.

HN300paxaTh ACHCTBUTEIBHBIC YUCIIAa TOUKAMU
KOOPIHHATHOW MPSIMOM.

3anuceiBaTh, CPABHUBATH M YIIOPAA0YUBATH
JICICTBUTEIILHBIC YHCIIA.

BbInosHATH, coyeTast yCTHbIE U MMCbMEHHBIEC IPUEMBI,
apumMeTndecKHe NeiiCTBUA C PALMOHAIBHBIMU YHCIIAMM;
HAXOJAMTh 3HAUYCHUS CTEICHEH C LEIBIMU MTOKa3aTEIsIMU U
KOPHEW; BBIYUCJIATH 3HAYECHUSI YN CIIOBBIX BBIPAKECHUM.
[Monyuurs npeacraBjieHue O 3HAUUMOCTH
JICMICTBUTEIIBHBIX YUCEJ B MPAKTUYECKOM JIESITEIIbHOCTH
YEJIOBEKA.

AHAJIM3HUPOBATH U 1€J1aTh BBIBOJAbI O TOUHOCTH
MPUOIMKEHUS IEUCTBUTEIBLHOTO YUCIIA MPU PEIICHUN
3a7a4.

OKpyIJIATH JCHCTBUTEIIBHBIE YUCIIA, BBINTOJIHATH
NPUKHUAKY PE3YyIbTaTa BEIYMCICHUN, OLIEHKY 3HAYCHUN
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NENUCTBUS

C JCUCTBUTEIILHBIMU
YU CIIAMU.
[Tpubmmxénnoe
3HAYEHUE BEJIMYNHBI,
TOYHOCTh
MPUOJIMKEHUS.
OKpyrJIeHHE YHCElL.
[Ipukuaka u oneHka
pPE3yJIBTAaTOB
BBIUNCIICHUH

YU CJIOBBIX BBIp&)KGHHﬁ.
3HAKOMUTBLCSH C I/ICTOPI/Ieﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHHS U HEPABEHCTBA.
YpaBHEHHUS C OJHOM
[MEPEMEHHOU

14

JIuHeliHOE ypaBHEHUE.
Pemenune ypaBHeHUH,
CBOZSALIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHHue. Pemenue
YPaBHEHU,
CBOASLIUXCS

K KBaJpPAaTHBIM.
bukBagpaTHbie
YPaBHEHHS.
[Ipumeps! pemienus
YPaBHEHUU TPEThEN

(V)

OcBanBaTh, 3a1IOMHUHATH U PUMEHATH rpaduveckue
METO/bI [PU PEIICHUN YPABHECHU, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarh 1iebie U JPOOHBIC YpaBHEHUS.

Pemats JiuHeHbIE U KBAJPATHbIC YPABHECHMS,
ypaBHEHUSI, CBOJIAIIMECS K HUM, MPOCTEHIne ApOOHO-
palMOHaIbHBIC YPABHEHUS.

IIpeasarath BO3MOXHBIE CITIOCOOBI PEIIEHUST TEKCTOBBIX
3a7a4, 00CyKI1aTh UX U PelIaTb TCKCTOBBIE 3a1a41
pPa3HBIMU CIIOCOOaMMU.

3HAKOMMTBLCH € HCTOPHUEH Pa3BUTHSI MAaTEMATHKU
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pasiioxKeHuEeM
Ha MHOYKHTEJIH.
Pemenune npo6HoO-
paIoHaIbHbIX
YPAaBHEHHM.

Pemnienne TekcTOBBIX
3a/1a4 anredpanyecKuM
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucreMbl ypaBHEHUI

14

YpaBHEHHE C IByMs
IIEPEMEHHBIMU U €0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUN
C AByMS
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

W3 KOTOPBIX JITHEWHOE,
a Ipyroe — BTOpou
CTEIIEHHU.
['paduueckas
WHTEpIIpETALSA
CHUCTEMBI YPaBHEHUN

C IBYMsI IEPEMEHHBIMHU.
Pemienne TeKCTOBBIX

OcBanBaTb U NPUMEHSITH PUEMBI PEIICHUS CUCTEMBI
JBYX JTMHEHHBIX YPaBHCHHUH C IBYMS TIEPEMEHHBIMH H
CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJIHO YPaBHECHHUE HE
SABJISICTCS JINHEWHBIM.

Hcnonb30BaTh PYHKIIMOHATEHO-TpaduuecKue
MPEACTABIICHHUS JIJIsl pellieHUs1 ¥ UCCJIe0BAHMS YPaBHECHUI
U CHUCTEM.

AHAIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
anreOpanyecKuM Croco0oM: MepexoauThb OT CIOBECHOM
(GhOopMYJIMPOBKHU YCIIOBHS 33/1auy K alre0pandecKoi Mojeu
MyTEM COCTABJICHUSI CUCTEMbI YPABHEHUN; peliaTh
COCTABJICHHYIO CUCTEMY YPaBHEHUI1; HHTEPNPETUPOBATH
pe3yibTar.

3HAKOMUTBHCS C HCTOPHEN PA3BUTHS MAaTEMATHUKH
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3a7a4 aareopandecKum
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnosele Yurarh, 3aIMCHIBATH, IOHUMATH, HHTEPNPETHPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPaBEHCTBA,; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BeinouaHATh IpeoOpa3oBaHusl HEPABEHCTB, HCIMOJIb30BATH
JIuneinble JUIs IpeoOpa30BaHus CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnozHaBaTh JIMHEWHbBIE U KBAIpaTHbIE HEPABEHCTBA.
C OJTHOM IIEpEMEHHOU PemaTs nMHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
U UX PEILICHHE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIINX
CucreMbl TMHEMHBIX KBaJPATHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PELLICHUS.
IIEPEMEHHOMN U UX H300paxkarth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3aNMCBHIBATH PEIICHKUE C [IOMOIIBIO
KBagparssie CHMBOJIOB.
HEPABEHCTBA U UX PemaTs KBaJpaTHbIE HEPABEHCTBA, UCIOJb3YS
pELICHUE. rpaduyeckue npeacTaBICHHUs.
['padpuueckas OcBauBaTh U NPUMEHATHh HEPABEHCTBA IIPU PEIICHUN
UHTEpIpeTanus Pa3IMYHBIX 337a4, B TOM YHUCJE MPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C AByMs
MIEPEMEHHBIMHU
DyHKIUH 16 KBanparuunas Pacno3naBaTh BBl U3Y9aeMbIX (YHKITUN;

bynkus, e€ rpadux u
cBoiicTa. [lapabomna,
KOOPJIMHATHI BEPIIUHBI
napaboJibl, OCh

WIJIIOCTPUPOBATH CXeMATHYE€CKH, O0BSICHIThH
PacroJIOKeHNE Ha KOOPIUHATHOM TUIOCKOCTH TpaduKoB

¢dyukmii Buma: y = kx,y = kx + b,y = ;,y = X,
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CUMMETPHUU NapadoJIbI.

I'paduku hyHKIMII:
= Kk,
= kx + b,

< <K < < < <
|
>
N

y = X3,y =+, ¥ = |x| B 3aBUCHMOCTH OT 3Ha4CHMIi
KOX(UITMEHTOB; OMMCHIBATh MX CBOICTBA.
Pacno3HaBaTh KBaJIpaTHUHYIO QYHKITUIO TI0 (hopMyIie.
IIpuBoaMTH NpPUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peaabHOMN KU3HU, PU3UKH, TEOMETPHUH.

BoisiBiasiTh 1 0600111aTh 0COOEHHOCTH Tpadrka
KBaJpaTuuHOM QyHKIuK Yy = ax? + bx + c.

CTpouth 1 u300paxkaTh cXeMaTHYeCKHU TrpaduKu
KBaJIPAaTUYHBIX (PYHKIIHA, 3aJaHHBIX (OPMYTIaMH BHIA
y = axt,y=ax? +q,y =ax + p3Ay=ax’ + bx + c.
AHAJIM3UPOBATH U MPHUMEHATH CBOICTBA M3y4EeHHBIX
GyHKIUI 715 BX TOCTPOEHHS, B TOM YHCIIE C TOMOIIBIO
UM(pPOBBIX PECYPCOB

YuciioBble
MOCJIE10BATEILHOCTH

15

ITonarune yncioBou
MIOCJICA0BATEILHOCTH.
3amanue
TIOCJICA0BATEILHOCTH
PEKYPPEHTHOMN
dbopmyIoi u

dbopmyIoi N-To ieHa.

Apudmernueckas u
reoMeTpuiecKas
IPOrPECCHUH.
dopmyiibl N-ro wieHa
apumMeTHIecKoi u
reOMeTpUIECKON

OcBanBaTh U NPUMEHATH UHACKCHbIE 0003HAUEHUS,
CTPOMTH peyYeBble BbICKA3BIBAHUS C UCIIOJIb30BAaHUEM
TEPMHUHOJIOTUH, CBA3AHHOW C MOHSATHEM
IIOCJIE0OBATEILHOCTH.

AHaau3upoBaTth Gopmyiy N-ro yjaeHa
MOCJIEA0BATENBHOCTH UM PEKYPPEHTHYIO (POopMyTy

¥ BBIYMCJISATH YJIEHBI I10CJIE10BAaTEIbHOCTEN, 3a1aHHbIX
TUMU (HOpMyITaMH.

YcraHaBuBaTh 3aKOHOMEPHOCTD B TIOCTPOCHUU
MOCJIEOBATENBHOCTH, €CJIN BBIITMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

PacnoznaBaTh apupMeTUYECKYIO U TEOMETPUUYECKYIO
MPOrPECCUH MPH Pa3HbIX CIOCO0AX 3aJaHMS.

64




OenepanbHas padbouas nporpamma | Matemartuka. 5—9 kiaccel (0a30BbIi YPOBEHB)

MPOTPECCUN, CYMMBI
MIEPBBIX N YJIICHOB.
N3o0paxkenue 4jieHOB
apupMeTHIECKON U
reoMeTpUYECKOn
MPOTrpecCcCuii TOUKaMHU
Ha KOOPAWMHATHON
IJIOCKOCTH.
JInHEeNHBIN 1
AKCIIOHCHIIMATLHBIN
pOCT.

CJ105KHBIE€ TPOLICHTHI

Pemartp 3a1auu ¢ ucnonb3oBaHueM (HopMyIt N-To YieHa
apu(pMeTUIECKON U TEOMETPUIECKON IPOTPECCH, CYMMBI
MIEPBBIX N YIJICHOB.

M300pakaTh YWICHBI OCIEI0BATEILHOCTH TOYKAMHU

Ha KOOPIMHATHOMU TIJIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U ABJIEHU

U3 peallbHOM JKU3HH, WILTIOCTPUPYIOIINE U3MEHEHUE

B apu(METHUYECKON POTPECCUH, B TEOMETPHUECKOI
POrpeccuy; M300pakaTh COOTBETCTBYIOIINE 3aBHCUMOCTH
rpaduueck.

Pemats 3a7a4u, CBSI3aHHBIC C YHCIIOBBIMU
MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a49H U3 PEabHOM
KHU3HH C UCTIOIb30BaHHEM ITU(PPOBBIX TEXHOIOTUI
(smekTpOHHBIX TAOJHII, TPApUUESCKOT0 KAIbKYJIATOpa U T.11.).
Pematsp 337124y Ha CIIOKHBIC TIPOIICHTHI, B TOM YHCJIE
3a71au U3 peasTbHON MPAKTUKH (C UCTIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMHTBCS C HCTOPHUEI Pa3BUTHS MaTEMATHKH

[ToBTOpeHUE, 0600IICHNE,
CUCTEMaTHU3aUI 3HAHUU

18

Yucaa u
BbIYMCJIeHNS (3aIKCh,
CpaBHEHHUE, IEUCTBUSA
C IEUCTBUTEILHBIMU
YHCJIAMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOIIICHMS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM. MHOKECTBO, IOJIMHOXECTBO,
orepalnuu HajJ MHOKECTBaMHU; UCIOJIb30BaTh Ipaduyeckoe
MPEICTaBIIEHNE MHOYKECTB JIJIsl OMMCAHUS PeaIbHbIX
MPOLIECCOB U SIBJICHUH, MPU PEIICHUN 3a/1a4 U3 IPYTHX
y4€OHBIX TPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
NeiCTBUS, CBSI3AHHbIE ¢ YUCJIAMM. HATYpaJIbHOE YHUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, I€TUMOCTh HATYPaJIbHBIX
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OKpYTJICHHE,
pUOIKEHHE,
OLIEHKA; PeIlICHUE
TEKCTOBBIX 3a/1a4

quces, IpU3HaKU JEJTUMOCTH, 1I€JI0€ YUCII0, MOYJIb YHCIA,
OOBIKHOBEHHAS U JICCATUYHAS TPOOHU, CTaHIapTHBIN BU/T
qyucia, apupMeTHuecKuil KBaapaTHbIM KOPEHb.
BoInoHATH JeiicTBUS, CDABHMBATH U YIIOPSII0YUBATH

apupMeTHIeCKUM Yyycia, NPeICTaBIATh YUCIIA HA KOOPJAUHATHOW MPSMOW,
CTIIOCOO0M) OKPYTJISATh YHCJIA; BHITOJIHATH NPUKUAKY H OLEHKY
pe3yabpTaTa BHIYMCICHUN.
Pemath TekcToOBBIE 322491 apU(PMETUUECKUM CIIOCOOOM.
Pemates npakTuyecKkue 3aga4u, COAEpKalye IpOLEHTHI,
JI0JIM, YaCTH, BBIPAXKAFOIIHNE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHE, IEHA — KOJIMYECTBO — CTOUMOCTD,
00bEM paboOThl — BpeMsi — IPOU3BOAUTENBHOCTD TPY/A.
Pa30uparhb peasibHbIC )KU3HEHHBIE CUTYAIWH,
(opmyTHpoOBaTH KX HA S3bIKE MATEMATHKH,
HAXOAMTh PEIICHUE, IPUMEHSA MaTEMAaTUYECKUH aIapar,
HHTEPNPETHPOBATH PE3YNIHTAT
AJireOpanyeckue OnepupoBatb NOHATUSIMH: CTETIEHD C LEIBIM
BbIPAKEHUA nokasaresieM, apuMeTHIeCKuil KBaipaTHbI KOPEHB,
(mpeoOpa3oBanue MHOTOYJIEH, airedpanydeckast 1poob, TOXJIECTBO.
anreOpanyecKux BBINOIHATHE OCHOBHBIE A€M CTBHUSA . BBIIIOJIHATH PACYETHI
BBIPaXKCHUH, o ¢hopmysiaM, Mpeodpa3oBbIBATH IIEJIbIE, APOOHO-
JOITYCTUMBIE palMoOHANIbHbIE BHIPAXKEHUS U BBIPAXKEHUS C KOPHSIMU,
3HAYEHMUS) peaIM30BbIBATh PA3JIOKEHUE MHOTOWIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEeM (hOPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOAUTh
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JIONyCTUMBbIE 3HAYEHUS IEPEMEHHBIX I JPOOHO-
pPalMOHATIBHBIX BBIPAKEHHUM, KOPHEM.

MonesmpoBaTth ¢ TOMOIIBIO (OPMYIT pealibHbIE MPOLIECCHI
U SIBJICHUS

DOyHKIUH
(mocTpoenue,
CBOMCTBA U3YYEHHBIX
dynKmi;
rpaduueckoe pelieHue
YPaBHEHUHU U UX
CHCTEM)

OnepupoBatb NOHATHAMM: QYHKIUS, TpaPUK QYHKIIHH,
HYJIM QYHKIINH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,
MIPOMEKYTKH BO3pacCTaHusl, yObIBAaHUS, HAUOOJIbIIIEE U
HaWMEHbIIIee 3HAUCHUS (DYHKIIUH.

AHAJIM3HUPOBATH, CPABHUBATH, 00CY:K/1aTh CBOKCTBA
GyHKIUNA, CTPOUTH UX TpaduKH.

OnepupoBatb NOHATUSAMM: IIPsMasi TPOIIOPIUOHAIBHOCTb,
oOpaTHas MPONOPIUOHATBHOCTS, JIMHEHHAA PYHKIUS,
KBajipaTu4Has QyHKIMA, apadosa, runepooia.
HUcnonb3oBaTh rpa MKy [T ONPEACIEHUS CBOMCTB,
IIPOLECCOB U 3aBUCUMOCTEH, I PELICHUS 3a1a4 U3 APYrux
y4e€OHBIX TPEAMETOB U PEAIbHOM KU3HU; MOJEJTUPOBATH

C TIOMOIIBIO TPA(PHUKOB peasbHbIE MPOIIECCHI U SIBIICHUS.
Bripaxkars ¢gopmMy1aMu 3aBUCUMOCTH MEKy BETUYMHAMU

OBLIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«'"EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJIBHAS 3AIINCKA

['comeTpust Kak OAWMH M3 OCHOBHBIX Pa3/CiIOB IIKOJHLHOM MaTEMaTHUKH, UMCIOITUI
CBOEH IIENbI0 O0ECIEeUnTh M3yYeHHE CBOWCTB U pa3MepoB (QUTYp, MX OTHOLICHUH U
B3aMMHOE PAaCIOJIOKCHHE, OMUPACTCS Ha JIOTHYECKYIO, JOKA3aTeIbHYIO JIMHHIO.
[leHHOCTh HW3YYCHHS T'E€OMETPUHM HAa YpPOBHE OCHOBHOTO OOINEro 0Opa3oBaHMS
3aKJIFOYaeTCs B TOM, UYTO OOYYAIOIIMICSA YYHUTCS MPOBOJMWTH JIOKA3aTCIIbHBIC
paccyXACeHUs, CTPOUTh JIOTMUYECKHE YMO3AKJIIOUCHHS, JOKa3blBaTh HCTUHHBIC
YTBEP)KICHUS W CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, TPOBOIUTH PACCYKICHUS
«OT TIPOTHBHOTO», OTJIMYATh CBOWCTBA OT MPH3HAKOB, (HOPMYIUPOBATH OOpATHBIC
YTBEPKICHUS.

BTopoii 1EeHHOCTBIO H3yYECHHUS] TEOMETPUHU SBISETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMCHTA IpU pEIICHUHM KaK MaTEMaTHYCCKHUX, TaK M IPAKTHUYCCKHX 3aJad,
BCTPEYAIOIIUXCS B pealbHON XKHU3HU. OOydJaromuicsl TOHKEH HAYIUThCS OIPEACTUTh
TEOMETPUYECKYIO (DUTYpPY, OMHCATh CIIOBAMH JAaHHBIA YEPTEX WU PUCYHOK, HAWTH
TJIONIAbh 3EMENBHOTO YYacTKa, PacCYMTaTh HEOOXOAWMYIO JITMHY ONTOBOJOKOHHOTO
kabens uiaum TpeOyeMble pa3Mepbl rapaxa i aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTCIbHAS JIMHAS B HW3YYCHHUH TreoMeTpuu. llpm pemeHun 3amad
MPAKTHYECKOTO XapaKTepa OOYyYarOImIUKUCS YYHUTCS CTPOMTH MaTEeMaTHYeCKHUE MOJCIH
peaTbHBIX JKU3HEHHBIX CUTYAIlMil, IPOBOJUTH BBIUHUCICHUS W OICHUBATH aJCKBATHOCTH
MIOJIYYCHHOTO Pe3yibTara.

Kpaiitne BaxxHO MOMYEPKUBATE CBI3M TEOMETPUU C JAPYTUMH  Y9eOHBIMHU
npeaMeTaMi, MOTHBHUPOBATh HCIIOIB30BATh OMPEACIICHUS TeOMETPUUYSCKUX (UTYp H
MOHSATHM, TIEMOHCTPUPOBATh MPUMEHECHHUE TOJTYyYEeHHBIX YMEHUH B (DU3UKE M TEXHUKE.
Ot cBsa3u Hambojee SpKo BUIHBI B Temax «Bekrtopw», «TpuroHoMeTpUuecKue
COOTHOIIEHUs», «MeTtona koopanHat» u « Teopema [Tudaropar.

YueOHblli Kypc «l'eoMeTpusi» BKIIOYACT CICAYIONIME OCHOBHBIC pa3eiibl
conepkanus: «I eomerpuueckue PUTrypsl M UX CBOHCTBaY, «/I3MepeHrne TeoMeTPHIECKIX
BEJIMYKMHY», «JleKapTOBBI KOOPAMHATHI Ha INIOCKOCTH», «BekTopel», «/IBrmkeHHs
mIockocTuy, «IIpeobpazoBanust mogo0Us .

OOmiee 4YMCIO 4YacoB, PEKOMEHJIOBAaHHBIX [UIsl M3y4yeHHUs Y4eOHOro Kypca
«["eomerpus», — 204 gaca: B 7 kiaacce — 68 ugacoB (2 yaca B Hememo), B 8 kiacce —
68 uacoB (2 uaca B Heneno), B 9 kiaacce — 68 yacoB (2 yaca B HEJICIIO).
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COAEPKAHUE OBYUYEHUSA
7 KIIACC

HavanbHble noHATHA reoMeTpun. Touka, mpsimasi, OTPE30K, JIyd. YToi1. Buabl yrios.
BeprukaneHbie u cMexHbIE yribl. buccekrpuca yrna. JlomaHas, MHOrOYIroOJIbHHK.
[TapaynenbHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOICTBa OCeBOM cuUMMeETpHH. [Ipumepsl
CUMMETPHH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS C MOMONIBIO HUPKYJIA U JUHENKU. TpeyronsHuk. Beicora,
MeJlMaHa, OUCCEKTpHCca, X CBOMCTBA.

PaBHOOEpEHHBIN U PaBHOCTOPOHHUN TPEYrobHUKN. HepaBeHCTBO TpeyroibHUKaA.

CBolicTBa M NpU3HAKKW PAaBHOOENPEHHOTo TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTr OJIbHUKOB.

CBoiicTBa M NPU3HAKK NApALIENIBbHBIX NpsMbIX. CyMmMma yrioB TpEyroJjbHUKA.
Bueninue yrisl TpeyrojbHUKA.

[IpsmoyrosbHbIE  TpeyronbHUK.  CBOWCTBO ~ MeAMaHbl  IPSIMOYTOJIBHOTO
TPEYrOJbHUKA, NMPOBEAEHHOW K TUIOTeHY3€. lIpr3Haku paBeHCTBA MPAMOYTOJIbHBIX
TpeyroiabHUKOB. [IpsMOyTOnBHBIN TpeyroisHuK ¢ yriaom B 30°.

HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YIJIe U OOJbILIEH CTOPOHE TpeyrojbHUKa. [lepnenaukymsp
Y HaKJIOHHAs.

['eomerprueckoe mecto Touek. buccekTpuca yriia u CEpeaIuHHBIN NEPIECHIUKYIISIP
K OTPE3Ky KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTb M KpyT, XOpZla U JIWaMeTp, UX CBOMCTBA. B3auMHOE pacmnosoxeHue
OKpy)KHOCTH MW npsamou. KacarenmpHas m cekymas K OKpYXHOCTH. OKpyKHOCTB,
BIIMCaHHAas B yroJl. BnimcanHas u onvcaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

9 KJIACC

Cunyc, xocunyc, Taurerc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUIECKOE
TOX1eCTBO. DOPMYIIbI IPUBENCHHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHMHYCOB M TeopeMma CHHYCOB. PemieHue
MPaKTUYECKUX 3374 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeoOpazoBanue nmogodus. [lono6re coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpOM3BENEHUM OTPE3KOB XOpZ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
CEKYLIMX, TEOPEMA O KBaApaTe KacaTeJIbHOM.

Bekrop, miuHa (MOMyNb) BEKTOpA, COHAMPABICHHBIC BEKTOPHI, MPOTHBOMOIOKHO
HaIlPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu
HaJ BeKTOpaMu. Pa3jiokeHne BeKTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater  Bektopa. CkalnsipHOE€  NpPOU3BEIECHUE  BEKTOPOB, IPUMEHEHUE
JUISI HAXOKJICHUS UIMH U YIJIOB.

JlekapTOBbl KOOPJAMHATBHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTH
B KOOpAMHATaX, IEPECECUECHHE OKPYKHOCTEM M MNpsAMBIX. MeTox KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOJIBHUKU. J{JIMHA OKPYKHOCTH. ['pasxycHas U panraHHas Mepa



yIJla, BBIYUCIIEHUE JUIMH AYT OKpYyKHOCTeU. [Inomane kpyra, cekropa, CerMeHra.
JIBIDKEHHSI TUIOCKOCTH W BHYTPEHHHE CHMMETpuu Guryp (dreMeHTapHbIe
npeactasienus). [lapamnensHbiii mepenoc. [1oBopor.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pE3yNbTaThl OCBOSHHUS MPOTPaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B / KJjacce:

Pacno3HaBath M3yueHHBIE T€OMETpUUYECKUE (DUTYpBI, ONPEAENATh MX B3aUMHOE
pacroioXeHue, u300pakaTb TEOMETPUUECKHEe (UTypbl, BBIIOIHATh YEPTEKU
0 YCJIOBUIO 3a1adyd. V3MepsATh JMHEWHBIE M YIJOBBIE BEIWYMHBL. Pemars 3amauu
Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jenate rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B PEAbHOM
KU3HHM, pa3MEpoB TNPHUPOAHBIX OOBEKTOB. Paznmnuare pasmepbl 3THX OOBEKTOB
0 MOPSIAKY BEJIMYUHBI.
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CTpouTh 4epTEXKHU K TEOMETPUUECKAM 3a1a4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIONB30BATh IPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHHUKOB IIPH PEIICHUU 3371a4.

[IpoBOIUTE JIOTMYECKHE PACCYKAECHUS C HCMHOJBb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMU  PABEHCTBA  NPSIMOYTOJbHBIX  TPEYTOJbHHUKOB,
CBOMCTBOM MeEJHAaHbl, MPOBEAEHHON K THUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJbHHUKA,
B PEILICHUU T€OMETPUUYECKHUX 3a/1a4.

OnpenensiTe MapajyiedbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpasyer
C HAMHU cekymas. OnpenensTe NapauieIbHOCTh MPSIMBIX C TMOMOIIBID PAaBEHCTBA
PACCTOSTHUN OT TOYEK OJHOU MPSAMOU 10 TOUEK APYrOr MPSMOM.

Pemiats 3a1a4um Ha KieT4aToi Oymare.

[TpoBOANTH BBIYMCICHUS M HAXOAWUTh YMCIOBbIE U OYKBEHHBIC 3HAUYCHUS YIJIOB
B TEOMETPUYECKUX 3aJadyax C HCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IMpPU TMEPECEUEHUU JIBYX
MapasuieIbHBIX NPSIMBIX CEKYIIEH. Pelats npakTHUeCKue 3a1a41 Ha HaX0KI€HUE YTJIOB.

Brnagerp mMOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPEAEsITh
OMCCEKTpHUCY yIJia U CEPEANHHBIN NEPICHANKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK.

@opMynMpOBaTh OIPEACIICHUS OKPYKHOCTH U Kpyra, XOpAbl W JHaMeTpa
OKPY>KHOCTH, TMOJIb30BaThCSI WX CBOWMCTBAMHU. YMETh TMPUMEHAThH OSTH CBOWCTBA
MPY PEUICHNUU 33]1a4.

Brnaners noHsATHEM ONIMCAHHON OKOJIO TPEYT OJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lomp3oBaThcsi pakTamMu O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYTrOJbHUKA
IIEPECEKAIOTCA B OJTHOW TOUKE, U O TOM, YTO CEPEAMHHBIE NIEPIICHAUKYIISIPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCA B OJTHON TOUKE.

Bnagete mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BaThCS TEOPEMOM
O NEPHEHIUKYISIPHOCTU KAaCaTeJIbHOM U paJinyca, MPOBEAEHHOIO K TOUKE KACaHMUs.

[Tonmp30BaTbCs MPOCTEMIIMMHU T€OMETPUUECKMMHU HEPABEHCTBAMM, ITOHUMAaTh HX
MPAKTUYECKUN CMBICIT.

[IpoBOINTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUSI C TOMOIIBIO LHPKYJIS U
JIMHEWKHMU.

[IpenmeTHBIC peE3yJabTATHl OCBOCHHS MPOTpaMMbI Y4EOHOTO Kypca K KOHITY
oOydeHus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTh C MX MOMOIIBIO
Pa3IMYHbBIC AJIEMEHTHI MPSMOYTOJILHOTO TPEYroJIbHUKA («pEIIeHUue MPsMOYTOJbHBIX
TPEYroJbHUKOB»). HaxoauTh (C TIOMONIBIO  KaJbKYyJSTOpa) JUIMHBI W YIJIBI
JUTSl HETAOJTMYHBIX 3HAYEHUH.

[Tonb3oBaThecst (popmylaMu MpUBENEHHUS W OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKAECTBOM Il HAXOXKAECHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXKIECHUS Pa3JIMYHbBIX
9JIEMEHTOB TPEYroJibHUKA («PEIICHUE TPEYrOJbHUKOBY), MPUMEHSITh UX TPU PEUICHUU



TCOMCTPHUYCCKHUX 3a1a4.
BJ'Ia,Z[CTI) ITOHATUAMHA HpCO6p3.30BaHI/I}I HOI[O6I/I}I, COOTBCTCTBCHHBIX JJICMCHTOB

no00HbIX puryp. [losb3oBaThCcsi cBOMCTBAMH MOAOOUS MPOU3BOJIBHBIX (DUTYD, YMETh
BBIYKCIISATD JJIMHBI U HAXOAUTH YTJIbl Y TOAOOHBIX Guryp. [IpuMeHsTh cBoiicTBa Mog00Us
B TPAKTUYECKUX 3a7avax. YMETh TNPUBOJUTH TMPUMEPHI MOAOOHBIX (UTYD

B OKpPYKAlOLIEM MUDE.
Ilonp30BaTbCs TEOpEMaMH O IPOU3BENCHUH OTPE3KOB XOpI, O IPOU3BEICHHUU

OTpPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM!.
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[Tonp30BaThCsi BEKTOpaMU, MOHUMATh UX M€OMETPUUYECKUN U (PU3NUECKU CMBICI,
NPUMEHSATh WX B PEIICHUHW TEOMETPHUYECKUX W (GU3MYECKUX 3amad. [IpuMeHsTh
CKaJSIPHOE TTPOM3BECHUE BEKTOPOB JIJIsl HAXOXKICHHS IJTUH U yTJIOB.

[Tonp30BaThCsi METOJAOM KOOPAMHAT Ha IJIOCKOCTH, NMPUMEHSATH €ro B PEIICHUHU
TCOMETPUUECKUX U IIPAKTUUECKUX 3a]1a4.

BrageTs MOHATHSIMU TPAaBHJILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJTMHBI
JyTH OKPY>KHOCTH W PaJlMaHHOW MEPHI yIJIa, YMETh BBIUMUCIATH TUIONIAIb Kpyra U €ro
yactel. [[puMeHsaTh moJlydeHHbIC YMEHUS B MPAKTUUYSCKHUX 3a/1a4ax.

HaxoauTth ocr (WM LICHTPBI) CHMMETPHH (DUTYP, TPUMEHSITH IBUKCHHS IIJIOCKOCTH
B IIPOCTENIINX CIIydasiX.

[IpuMeHSTh MOTy4YeHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTH MAaTEMaTHIECKUE MOJICTTH
JUISL  3a7a4  peajbHOW JKM3HM M TMPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C MNPUMEHEHHEM IMOJ00MsS W TPUTOHOMETPHUYECKUX (QYHKIMH (MOJB3YysACh, TIC
HE00X0UMO, KAJIbKYJIATOPOM ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIACC

Haumenosanue pasgena |KonnuecTso OcHoBHOE OCHOBHBIE BU/IbI I€ATEIBHOCTH 00Y4AIOIIMNXCS

(Temb1) Kypca 4acoB COJIepKaHue
[Ipocreiimme 14 [Ipocreiimme D opMyJTHUPOBATH OCHOBHBIE ITOHATHS U ONPEACICHUS.
reoMeTpuiecKkue (pUrypsl u Ir€OMETPUUECKHUE Pacno3naBaTh n3yyeHHbIE T€OMETPUUECKHUE (PUTYPHI,
ux cBoricTBa. MI3smepenue OOBEKTHI. OnpeAesIsiTh X B3aUMHOE PaCIlOJIOKEHUE, BHINIOJIHATH
reOMETPUYECKUX BEJINYNH MHOrOoyroJIbHUK, YEepTEK MO YCIOBHIO 3aaUH.
JIOMaHasl. IIpoBoauTH NpOCTEHIINE TOCTPOCHUS C IOMOUIBIO HUPKYJIS

CmexHbIe U
BEPTUKAJILHBIC YTJIHI.
Pabora

C MIPOCTEHIIUMU
YepTeKaAMHU.
N3MepeHne TMHEeMHbBIX
Y YTJIOBBIX BEJIWYMH,
BBIUHCJICHUE OTPE3KOB
U yIJI0B

Y JIUHEUKHU.

HN3mMepATh JIMHEHHBIE U YITIOBBIE BEJIMYMHBI T€OMETPUYECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha ra3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOJAUTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

Pemathb 3a1auy Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEIUYUH
YTJIOB.

Pemarpb 3a/1aun Ha B3aMMHOE PaCIIOJIOKEHUE
T€OMETPUYECKUX PUTYD.

IIpoBoauTh KIacCUPUKALMIO YTIOB, BHIYUCIAATH
JIMHEWHBIE U YTIIOBbIC BEIUYUHBI, IPOBOAUTH
HE00XOAUMBIE 1I0Ka3aTeIbHbIEC PACCYKICHHUS.
3HAKOMMTBLCH € HCTOPUEH Pa3BUTHS T€OMETPUU

TpeyroiabHuKu

22

[ToHsiTHE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh Napbl PaBHBIX TPEYTOJLHIUKOB HA TOTOBBIX
gyepTekax (¢ yKazaHHEM MPU3HAKOB).
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MePBUYHBIE
MPEACTABICHUSA

O paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBa

TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
CBOICTBO MEaHbI
MPSIMOYTOJIBHOTO
TPEYrOJbHUKA,
MPOBEAEHHOMN

K TUTIOTEHY3E.
PaBHOOEApEHHBIE U
PaBHOCTOPOHHUE
TPEYT OJIbHUKH.
[Ipu3Haku 1 CBOKCTBA
PaBHOOEAPEHHOTO
TpEyroJjbHUKA.
HepasencrtBa

B F€OMETPUH.
IIpsAMOYTOJIBHBIN
TPEYTOJBHUK C YIJIOM
B 30°

BbIBoANTH clieIcTBUS (PAaBEHCTB COOTBETCTBYIOIIUX
DIIEMEHTOB) U3 PABEHCTB TPEYTOJIHHHUKOB.

D opMyIHPOBATH OIPEACIICHUS: OCTPOYTOJIBHOIO,
TYIOYTOJILHOTO, PSIMOYTOJIBHOT'0, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEJMaHbl TPEYrOJIbHUKA; CEPEIUHHOIO NIEPIEHANKYIIIpa
OTpE3Ka; IEPUMETPA TPEYTOJILHUKA.

®opMyIHPOBATH CBOKCTBA U MPU3HAKU PABHOOEIPEHHOTO
TpPEyroJabHUKA.

Crtpouts 4epTexu, pemarb 3a4a4M C TOMOIIBIO
HAaXO0XJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH IPU3HAKKA PABEHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a/1a4aX.

Hcnonb3oBaTh HUPPOBBIE peCypChl AJsl HCCJIE10BAHUSA
CBOMCTB M3y4aeMbIX QUryp.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHS TEOMETPUN
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[lapaienbHbIe IPSMBIE, 14 [TapannenbHbie ®opMyJIHPOBATH NOHATHE MAPAIIIEIBHBIX MPSMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIE, UX CBOMCTBA. | HAXOAMTH IMPAKTUYECKUE IPUMEPBI.
Hakpecr nexamue, M3yuartp cBoicTBa yIiIOB, 00pa30BaHHBIX IIPU MIEPECEUEHUU
COOTBETCTBEHHBIE U NapaJJICNIbHBIX NPsMBIX ceKyuel. IIpoBoauTs
OJHOCTOPOHHHE YIJIbl, | J0Ka3aTeJbCTBA NAPALICILHOCTH ABYX MPAMBIX C IIOMOIIBIO
o0pa3oBaHHbIE YIJI0B, 0Opa30BaHHBIX MTPHU MNEPECEUCHUH 3THX IMPSIMBIX
IIpU [IEPECEUECHUN TPEThEN MPSAMOI.
napajIeIbHbIX BuI4uCasTh CyMMY YTIIOB TPEYTOJIBHUKA U MHOTOYTOJIBHHKA.
OPSIMBIX CEKYILEH). HaxonuTh yncnoBbie 1 OYKBEHHbIC 3HAUECHHUS YIITIOB
[Ipu3nak B FT€OMETPUYECKHX 33/1a4ax C UCIIOIb30BAHUEM TEOPEM
MapajuIeIbBHOCTH 0 CYMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX Yepe3 3HAKOMHUTBHCH € HCTOPHEN Pa3BUTHUS T€OMETPHUU
PaBEHCTBO PACCTOSTHUI
OT TOYEK OJHOH
IIPSIMOU 0 BTOPOU
IIPSMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Buemnue yrisi
TPEYTrOJIbHUKA
OKpy’>KHOCTB U KpYT. 14 Oxpyx)HOCTB, X0pAa U | PoOpMYJIHPOBATH ONMpPeAeJeHHs. OKPYKHOCTH, XOPIBI,
["eoMeTpHUECCKHUE JUaMEeTp UX CBOMCTBA. | JUaMETpa M KacaTeJIbHOM K OKpyXHOCTH. M3ydarsh ux
MTOCTPOCHHUS Kacarenbnas CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKH.
K OKPYKHOCTH. HccaenoBarp, B TOM YKCIIE HCHOJIB3YS HU(PPOBLIE
OKpyX HOCTBb, PecypcChl: OKPYXKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP

BIIMCAHHAA B YT OJI.

OKPYKHOCTH, BIMCAaHHOW B YTOJI; pABEHCTBO OTPE3KOB
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[Toasarue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepPEIVHHBIN
MEePIEHIUKY ISP
KaK F€OMETPUYECKHUE
MeCTa TOYEK.
OKpyX HOCTBb,
OMHUCaHHas OKOJIO
TPEYroJbHUKA.
OKpyX HOCTBb,
BIIMICAHHAas

B TPEYTOJIbHUK.
IIpocrenmue
3a/1auun

Ha IOCTPOEHUE

KacaTeabHBIX.
HUcnoasb3oBarb MeToa ' MT 11 nokazarenbCTBa TEOpEM

0 MepeceuyeHu OUCCEKTPUC YTIJIOB TPEYTOJbHUKA U
CEPEANHHBIX MEPIICHANKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomoipo I'MT.

OBJiaaeBaTh NOHATHSIMM BIIMCAHHOU U OIMMCAHHOMU
OKPY>KHOCTEU TPEYrOJIbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPY>KHOCTEH.

Pemats OCHOBHBIE 3a1a4M HA MOCTPOECHME: YIJIa, PABHOTO
JTAHHOMY; CEPEANHHOrO MEPIECHANKYIIAPA TAHHOTO OTPE3Ka,
MPSIMOU, TPOXOJIAIIEN YEPE3 TAHHYIO TOUKY U
NEPHEeHIUKYJIIPHON TaHHON NPSIMO; OMCCEKTPUCHI TAHHOTO
yrja; Tp€yroJbHUKOB

10 Pa3JIMYHBIM IJIEMEHTAM.

3HAKOMHUTBHCS ¢ MCTOPUEH Pa3BUTUS TEOMETPUH

[ToBTOpeHUe, 06001TICHIE 4 IToBTOpEHME U Pemarp 3a1aum Ha MOBTOPEHUE, WIITIOCTPUPYIOIIHNE CBIA3U
3HaAHUU 0000IIIeHre OCHOBHBIX | MEXIY Pa3IMYHBIMU YacCTIMHU Kypca
MOHSATHN U METOJ0B
Kypca / Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIIACC
HaummenoBanue paznena | KomuuectBo OcHoOBHOE OcHOBHBIE BU/JIbI ACSITEILHOCTH 00YyUYarOIIMXCs
(TeMbI) Kypca 4acoB coJiepKaHue
Tpuronomerpus. Teopemsl 16 Onpenenenue D opMyJTHPOBATH ONpe/ieeHUusi TPUTOHOMETPUUECKUX
KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIBIX U MPSMBIX YTJIOB.
Penienue TpeyroJbHUKOB GbyHKIMIA yTII0B OT BbIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB
0° mo 180°. ®opmyasl | (C paguycoM ONHUCAHHON OKPYXKHOCTH).
MIPUBEJICHUS. BoiBoauTh (OpMYJIbI AJI BHIYMCICHHUS IJIOLIAdCH
Teopema KOCUHYCOB, C MCIOJIb30BAaHNEM TeopeM TpuroHoMeTpuu (Gpopmyra
TeopeMa CUHYCOB. IJIOIAI TPEYT OJIbHUKA YEPE3 IBE CTOPOHBI U YOI MEXKIY
Pemenue HUMH, popMyIia MIOIAIU YETHIPEXYTOIbHUKA YePe3 ero
TPEYTrOJIbHUKOB. JMAroOHaJId ¥ YTOJI MKy HUMHU).
[IpakTrueckoe Pemats TpeyroJIbHUKH.
MPUMEHECHUE PemiaTp npakTudeckue 3aaauu, CBOAAIINECS
JOKa3aHHBIX TEOPEM K HAXOXJACHUIO PA3IMUYHbBIX DJIEMEHTOB TPEYrOJIbHUKA
[IpeobpazoBanue moao0us. 10 [MonsTune OcBauBaThb NOHsSITHE ITPEOOPA3OBAHUS TIOTOOMS.
Merpuyeckne 0 npeo0pa3zoBaHUU HcceaenoBaTh OTHOIICHHUE JIMHEUHBIX 3JIEMEHTOB (DUTYP
COOTHOIIICHUS nomo0ous. Ipy IIpeoOpa3oBaHUH TTOA00HS.
B OKPYKHOCTH CoOTBETCTBEHHEIE Haxonuth ipuMepsl 000U B OKPYKAIOII el
DJIEMEHTHI IONOOHBIX | IEeHCTBUTEILHOCTH.
¢uryp. BbIBOIMTB METPUYECKUE COOTHOLLICHUS MEXAY OTPE3KaMuU
Teopema X0pH, CEKYIIMX M KACAaTCIIbHBIX C UCIIOJIb30BAHUEM

O MPOU3BEIICHUN
OTPE3KOB XOP/I,
TeopeMa

BITMCAHHBIX YTJIOB U TIOJIOOHBIX TPEYTOJIHLHUKOB.
Pemats reomMeTprdecKkue 3a/1a4u 1 3aJ1a49M U3 PEATbHOMU
YKW3HU C UCIIOJIb30BAHUEM T0JI00HBIX TPEYTOJbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIHX,
T€OpEMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B pEIICHUU
Tr€OMETPUUECKUX
3aJa4

BekTopsl

12

Onpenenenue
BEKTOPOB, CJI0KECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHCIIO.
PuU3nYECKUn U
r€OMETPUYECKUN
CMBICIT BEKTOPOB.
Paznoxxenue BekTopa
10 IBYM
HEKOJUIMHEAPHBIM
BEKTOPaM.
KoopannaTtsl
BEKTOpA.

CxkansapHoe
MIPOU3BENCHUE
BEKTOPOB, €TI0

Hcnmosib30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIeIOBATH TEOMETPUICCKUIT (TIepeMelleHIe) 1
(r3ryeckuii (cuita) CMBICIBI BEKTOPOB.

3HaTh onpeaeJeHls CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YHCIIO, HCCAEA0BATh
reOMETPUYECKUN U (DU3UYECKUI CMBICIIBI 3THX ONepaluil.
Pemiatb reoMeTprUECKre 33141 C UCIIOJIb30BaHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 110 ABYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb3oBaTh CKalIApHOE IPOU3BENCHUE BEKTOPOB,
BbIBOIUTb €0 OCHOBHBIE CBOKCTBA.

BbI4ucasTh CyMMY, pa3HOCTb U CKAIAPHOE MTPOU3BENCHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaIsIpHOE MTPOU3BEAECHUE ISl HAXOKICHHUS
JUTUH U YTJI0B

84



OenepanbHas padbouas nporpamma | Matemartuka. 5—9 kiaccel (0a30BbIi YPOBEHB)

MIPUMEHCHHUE

JUTST HAXOXKICHUS
JUTAH U YTJIOB.
Pemenue 3agau

C TMIOMOIIBIO BEKTOPOB.
[IpumeHeHre BEKTOPOB
JUTA pEeIIECHUS 3a7a4
busuku

I[GKapTOBI)I KOOPpAHWHATHI
Ha ITIJIOCKOCTHU

JlexkapToBbI
KOOPJIMHATBI TOYEK
Ha IUIOCKOCTH.
YpaBHEHHE IPAMOU.
YpaBHeHUE
OKPY’KHOCTH.
Koopaunatel Touek
nepeceYeHUs
OKPY>KHOCTH U
IIPSMOM.

Meton koopauHaT
IIPU PEIICHUN
reOMETPUYECKUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NMOHATHE [IPSIMOYTOJIBHON CUCTEMBI
KOOPJMHAT, IEKapPTOBBIX KOOPAUHAT TOUKH.

BbIBOAMTH ypaBHEHHE NIPSIMOM U OKPYKHOCTU. BblaesiTh
IIOJIHBIM KBaJpaT JJIsl HAaXOXKACHUS IEHTPA U paauyca
OKPY>KHOCTH 110 €€ YPaBHEHUIO.

Pemathb 3a1a4M Ha HAXOXKICHUE TOYEK MIEPECEUCHUS
NPSAMBIX U OKPYKHOCTEHN € TOMOIIBIO METO/Ia KOOPAUHAT.
Hcnonb3oBaTh CBOWCTBA YIIIOBOro Ko3@uiineHTa npsiMon
IIPU PELICHUH 3a]1a4, JJIs1 ONPEAEICHUS PACTIONIOKEHUS
PSMOM.

IIpuMeHSTh KOOPAVHATHI IPU PELIEHUN TEOMETPUUECKUX U
IIPAKTUYECKUX 3a1a4, I [IOCTPOCHUS MaTEMaTUYECKUX
MoOJIeIIei peaibHbIX 331a4 («METO KOOPAMHATY).
[Monb3oBaThes1 LIS TOCTPOECHUS U UCCIIEAOBAHUIN

U (DPOBBIMH PECYpPCAMH.

3HAKOMMTBLCH C HCTOPUEH Pa3BUTHS T€OMETPUU
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[IpaBrIIbHBIE
MHOTOYTOJIbHUKH.
JImHa OKPY>KHOCTH U
MJI0IIaAb Kpyra.
Briaucnenue miomaaeu

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, TyT'H
OKPY>KHOCTH.
Pannannas mepa
yTIIa.

[momans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHUPOBATH ONPEACICHUE PABUIIBHBIX
MHOTOYTOJIBHUKOB, HAXOAUTh UX 3JIEMEHTBHI.
ITosb30BaThCS MOHATUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOUIBIO MTPABUJIBHBIX MHOTOYT OJIBHUKOB, ONPede/JATh
YUCJIO T, JVINHY IYTH U PaIMaHHYIO MEpY YIJIa.
IIpoBoauTh mepexoa OT paIMaHHOW MEpPBI yIiia

K IpalyCHOM U Ha0OOPOT.

OnpeaensiTe mIomanb Kpyra.

BoiBoauTh hopmMyabl (B TpalyCHOM U palaHHON Mepe)
JUISL JUTMH YT, TUIOIIAJAEN CEKTOPOB U CErMEHTOB.
Bbruncasth miomaan GUryp, BKIOYAIOMUX 3JIEMEHTHI
OKPYXKHOCTH (Kpyra).

Haxoaurth miomany B 3aa4ax peajlbHOM KU3HU

JIBV>KEHUS TITOCKOCTH

[ToraTrne o ABM>KEHUH
IJIOCKOCTH.
[TapannenpHbIi
MEPEHOC, MMOBOPOT
IIpumeHnenue

MIpY PELICHUU 3a/1a4

Pa30upartsb nipuMepsl, WILUTFOCTPUPYIOIIUE TOHATUS
JIBUKEHHS.

DopMyJTHPOBATH ONPEACIECHNS NTapalICIbHOTO IEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPUH. BBIBOAUTHL MX CBOMCTBA,
HAXOAUThb HENOJABHUKHBIE TOUKH.

HaxoauTh HEHTPHI U OCH CUMMETPUNA MPOCTEUIIUX PUTYD.
IIpumeHsTH MapajuieIbHbIN NEPEHOC U CUMMETPUIO IIPU
pEIICHUN T€OMETPHUCSCKHUX 3a1a4 (pa3oupaTh MPUMEpBHI).
Hcnonb3oBaTh 1151 TOCTPOEHUS U UCCIIEIOBAHUN

U (POBBIC PECYPCHI

[loBTOpeHue, 06001ICHUE,
cUcTeMaTHh3alus 3HaHUI

IToBTOpEeHUME
OCHOBHEIX TOHIATUH U

OnepupoBathb NOHATUSIMU: HUTYpa, TOUKA, TIPsMasi, yroJ,
MHOTOYTOJILHUK, PABHOOEAPEHHBIN U PaBHOCTOPOHHUN
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METOJI0B KypcoB 7—9
KJ1accoB, 00001IeHNE
Y CHCTEMAaTHU3aLMs
3HAHUMU.
IIpocrenmme
r€OMETPUYECKHUE
burypsl u ux
cBoicTBa. M3mepenne
F€OMETPUYECKUX
BEJINYHH.
TpeyroJibHUKWU.
[TapannenbHblie U
MEePIEHIUKYJIIIPHBIE
MpsIMbIE.

OKpy HOCTb U KpYT.
['eomeTprueckue
MOCTPOEHUS. Y TJIbI
B OKPY>KHOCTH.
Bnucanusie u
ONMCAHHbBIC
OKPYKHOCTH
MHOTOYTOJIbBHUKOB.
[Ipsimast u
OKPY>KHOCTb.
YeThIpEXYrOIbHUKH.
Brnincanueie

TPEYTOJIBbHUKH, IPSIMOYTOJIbHBIM TPEYTIOJIbHUK, MEINAHA,
OucceKkTpHCca U BbICOTA TPEYroJIbHUKA, apajliesiorpamm,
pPOMO, PSMOYTOJIbHUK, KBAAPAT, TPANELHs; OKPYKHOCTb,
KacaTeJIbHasl; PaBEHCTBO U 1oJ00ue Gpuryp,
TPEYrOJIbHUKOB; NapaJUIeIbBHOCTD U NIEPIEHIUKYIIPHOCTD
IPSIMBIX, YTOJI MEXAY MPSAMBIMU, CHMMETPHSI OTHOCUTEIIHO
TOYKH U MPSIMOW; JNIMHA, PACCTOSIHUE, BEIMYMHA YTJIA,
IJIOIIA/b, TIEPUMETD.

Hcnosb3oBaTh (pOPMYJIBL: IEPUMETPA U ILIOLIAN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U ILIOLIAHA KPYTa,
00BEMa MPAMOYTOJILHOTO NapaIIeNIeUIE .
OnepupoBath NOHATUAMM: IIPSIMOYTOJIbHASA CUCTEMA
KOOPJIMHAT, BEKTOP; MCHOJIb30BATh OTHU IOHATHUS IS
NIPEACTABJICHUS TaHHBIX U PEIICHUS 3a/1a4, B TOM YUCJIE

U3 APYTUX Y4eOHBIX PEIMETOB.

Pemats 3a1aun Ha IOBTOPEHUE OCHOBHBIX IMOHSTHH,
WJUTFOCTPALMIO CBA3EN MEXIY pPa3IMYHBIMU 4acTAMHU Kypca.
BeiOMpaTs MeToa Ui pelieHus 3a0a4H.

Pemathb 3a1a41 U3 [IOBCETHEBHOM KU3HU
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Y OTMCAHHBIC
YETHIPEX YT OJIbHUKH.
Teopema [Tudaropa u
Havaja
TPUTOHOMETPHUH.
Pemenne o6mmx
TPEYrOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBwxkenus. [TogoOue.
Cummerpus.
IInomane.
Brruuciienue
orontaaei. Inmomamau
MOJ00HBIX (UTYP.
JlexapToBbI
KOOPJIMHATHI HA
MJIOCKOCTH.

Bekropsl

Ha TIJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» B 7-9 KJIIACCAX

INOACHUTEJIBHAS 3AIIMCKA

B coBpemMeHHOM 1IM(POBOM MHUpPE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT BCE
OOJIBIIYIO0 3HAYMMOCTD, KaK ¢ TOUKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHHH, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOIMMOM KaxJoMy uesioBeKy. Bospacraer uucio npodeccuit,
OpU OBJIAJCHUH KOTOPBIMH TpeOyercs Xopoinas ©0a3oBas IOATOTOBKAa B 00JjacTu
BEPOSATHOCTU U CTATUCTHUKH, TaKasl MOATOTOBKA BaKHA IS TPOAOIDKEHUS 00pa30BaHUs U
TSl yCTIEITHOM Mpo(deCCHOHaIbHON Kapbephl.

Kaxaplii 4enoBek MOCTOSSHHO MPUHUMAET PEUICHUSI HA OCHOBE UMEIOIINXCS Y HETO
JAHHBIX. A 11 OOOCHOBAHHOTO TPUHSITUSA PEHICHUS B YCJIOBHSAX HEIOCTaTKa WJIU
n30bITKa WHGOpPMAIMU HEOOXOJMMO B TOM YHUCJIE XOpouio cHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILJIEHUE.

NMenHO mo3TOMY OCTpO BCTaja HEOOXOJIUMOCTh CHOPMUPOBATH y O0yHarOIIUXCS
(GYHKIMOHANIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B €e€0sl B KaueCTBE HEOTHEMIIEMOM
COCTaBIISIIOIIECH YMEHHE BOCIPUHUMATh M KPUTHUYECKU AHAIM3UPOBATH MH(POPMAIIUIO,
MPE/ICTABIICHHYIO B Pa3IMUHbIX (hopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOJUTH IPOCTEUIINE BEPOSITHOCTHHIC
pPacu€Thl.

3HaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMHM MpUHUMIIAMU cOOpa, aHaliu3a W
NPEICTAaBIICHUsI JAHHBIX W3 pa3IU4HbBIX cdep >KU3HU OOIlecTBa M TOCyIapcTBa
npuobmaer oOywaromuxcsi K  OOIEeCTBEHHbIM HWHTepecam. V3yueHue OCHOB
KOMOMHATOPUKH pPAa3BUBAE€T HABBIKM OpraHU3aldMd Mepedopa M MOJACYETAa YHUCIa
BApMAHTOB, B TOM YHCIIC€ B MPUKIATHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAMH TEOpUU
rpaoB co3maér maremaTudyeckuid GyHIAAMEHT Ui (OPMHPOBAHUA KOMIIETEHUUN
B oOnactu uHGOpMATUKU W HUPPOBBIX TeXHOJOTUM. [Ipy HM3ydyeHHM CTATUCTUKU U
BEPOSITHOCTH O00OOTAIAIOTCS MPEJCTABICHUSI O0YJarOIIMXCsI O COBPEMEHHOM KapTHUHE
MHUpa U METOJaX €ro MCCIelnoBaHUs, (HOPMHUPYETCS MOHUMAHHE POJM CTATUCTUKH Kak
WCTOYHHUKA COLUMAJIBLHO 3HAYMMOW HH(POPMAlMM U  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIICHUS.

B cooTBeTCTBUMU € JaHHBIMHU LEISIMU B CTPYKTYype MpOTrpaMMbl y4eOHOro Kypca
«BepoATHOCTh U CTATHUCTHKA» OCHOBHOI'O OOIIEro 00pa30oBaHUs BBIJEICHBI CIEAYIOIINE
coliepkaTenbHO-MeToanueckue JuHUU: «lIpencraBieHne NOaHHBIX W OMUCATEIbHAs
CTaTHCTHKaY, «BeposTHOCTH», «OneMeHThl KOMOWHATOpPUKWY», «BBeneHne B Teopuio
rpadoBy.

Conepxanne muaun «lIpeacraBieHne MaHHBIX W ONHCATENbHAS CTATUCTUKA»
CIIY’)KUT OCHOBOM 1Ji1 ()OpPMHUPOBAHUSI HABBIKOB paOOTHI ¢ MHGOpMAIMEl: OT YTCHUS U
WHTEpHpeTanuu WH(OpMaIuu, TpPEACTaBICHHOW B TaOnWIaX, HAa JIUarpaMMmax u
rpadukax, 10 cOopa, NPEACTAaBIEHUS W aHajdW3a JAHHBIX C HCIOJIb30BAHUEM
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CTATUCTUYECKUX XapaKTEpUCTUK CpPEeAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyyarouiyecss ydaTcsi CUMTBIBATb M HWHTEPIPETUPOBATh JAHHBIC, BbIIBUraTh,
apryMEHTHPOBATh U KPUTHUKOBATH MIPOCTEHIIINE TUIIOTE3bI, Pa3MBIIIUIATH Hall (haKTOpamH,
BBI3bIBAIOIIMMH HW3MEHYHMBOCTb, M OLICHUBATh HMX BJMSHUE Ha paccMaTpUBaEMbIe
BEJIMYMHBI U MTPOLIECCHI.

NHTyUTHBHOE TPEACTABICHUE O CIYy4YalHOM W3MEHYMBOCTH, WCCIEAOBaHUE
3aKOHOMEPHOCTEW U TEHACHUWK CTAHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW I W3y4ECHUS
TEOPUH BEPOSATHOCTEH. bolbloe 3HaueHuEe UMEIOT IPAKTUYECKUE 3aJaHUsl, B YACTHOCTH
OIBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMUA MOJIEIISIMU.

[TonsiTHEe BEpOSITHOCTH BBOAMUTCS KaK Mepa MPaBIONOA00Ms CIIy4aiiHOrO COOBITHS.
[Tpu n3ydeHnn yueOHOro Kypca o0yJaromuecs 3HaKOMATCS € MPOCTEUIIMMHA METOIAMHU
BBIYMCIICHUSI BEPOSITHOCTEM B CIydallHbIX JKCIEPUMEHTaX € pPaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU MCXOJAMH, BEPOSTHOCTHBIMHU 3aKOHAMM, MO3BOJIIIOIIMMH CTaBUTh U
pematb OoJsiee CIOXKHBIE 33auyd. B yueOHbIN Kypc BXOAST HadyallbHbIE MIPE/ICTABICHUS
O CIIy4alHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax yyeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYy4YarOIIMUXCS
C MHOXECTBAMU M OCHOBHBIMHM ONEpPAlMAMH HaJ MHOXXECTBAMH, PACCMATPUBAIOTCA
OpUMEPbl NPUMEHEHMs Il pEelIeHUs 3a7ad, a TaKXKe HCIOJIb30BaHUS B JAPYTUX
MaTEMaTUYECKUX Kypcax U y4EOHBIX MpPeaIMeTax.

B 7-9 xnaccax uzydaercs yueOHbIN Kypc «BepoITHOCTh M CTaTUCTHKA», B KOTOPBIN
BXOJAT paszpensl: «lIpencraBieHue JaHHBIX M ONMCaTelbHAs  CTaTHCTHKA,
«BeposTHOCTBY, «DeMeHThl KOMOMHATOPUKWY», « BBenenue B Teoputo rpadoBy.

OO0miee YMCIO 4YacOB, PEKOMEHJOBAHHBIX [JIi HW3Y4YeHUs yueOHOro Kypca
«BepositTHOCTh M cTatrcTHKay, — 102 vaca: B 7 kimacce — 34 uvaca (1 yac B Hemelno),
B 8 Kimacce — 34 yaca (1 yac B Hezemo), B 9 kiacce — 34 gaca (1 yac B Hezielo).

COAEPXAHUE OBYYEHUA
7 KJIACC

[IpencraBneHre naHHBIX B BHJE TaOJdMl, JaWarpamM, rpadukoB. 3amoyiHeHue
TaOJUI, YTEHUE M TOCTPOCHHE Iuarpamm (CTOJIOMKOBBIX (CTOI0YATBIX) M KPYrOBBIX).
UreHnue rpaukoB peanbHBIX IMpoueccoB. M3pnedyeHne uHPOpMAIMKM U3 AMATPAMM U
Ta0JIN1I, UCTIOIb30BAHUE U MHTEPIIPETALIS JAHHbBIX.

OnucarenbHasi CTaTHCTUKA: CpegHee apu(METHYECKoe, MeEIuaHa, pa3Max,
HauOoJIbIIee U HAaMEHbIIee 3HaUeHUs1 Ha0opa YKCIIOBBIX NaHHBIX. [IpruMepsl ciaydaitHo
U3MEHYUBOCTHU.

Ciy4aiiHplii 9KcriepuMeHT (OTBIT) U ClTy4daiiHOe cOObITHE. BeposiTHOCT M 4acToTa.
Posib ManoBepOSATHBIX U MPAKTHUECKU TOCTOBEPHBIX COOBITUI B PUPO/IE U B OOIIECTBE.
Momnera u urpajibHast KOCTb B TEOPUU BEPOATHOCTEM.

I'pa¢, BepmmHa, pedpo. Crenenp BepmnHbl. Yucino pédep u cymmapHasi CTENEHb
BepuuH. [Ipencrasnenue o cesaznoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xox
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rpada (3inepoB myth). [IpeacraBienne o6 opueHTUpoBaHHOM Ipade. Perenue 3amayu
C oMoIIkIo TrpadoB.

9 KVIACC

[IpencraBnenrue MaHHBIX B BUAE TaONUI], AUAarpaMM, rpaduKoB, HHTEPHpPETAIIHS
TaHHBIX. UTeHHe U MOCTpOCHUE TabIHI], TuarpamMm, rpaguKoB MO PeaJbHBIM JaHHBIM.

[lepectanoBku u ¢akropuayn. CoderaHuss U YUCIO coueTaHui. TpeyroybHUK
[lackans. Pemenue 3a7a4 ¢ MCMOIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuyeckass BeposATHOCTh. CrydyallHbId BBHIOOP TOYKH U3  (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Hcneitanne. Yenex u Heyaada. Cepusi HCOBITaHMM 10 IepBoro ycrnexa. Cepus
ucneiTanuii bepuymmu. BepositHocTu coObITUH B cepuu ucnbiTanuii bepuysm.

CnydailHass BEIWYMHA W PACIPENEIICHUE BEpPOSATHOCTEH. MaremaTtudyeckoe
oxkujanue u aucnepcus. [IpuMepsl MaTEMaTUYECKOTO OKUAAHUSA KAK TEOPETUYECKOTO
CPEIHEro 3HAYCHUS BEIMYMHBI. MaTeMaTH4eCcKOe OKHUJAHUE M JUCIIEPCHs CIydalHOM
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUI bepHyum.

[TonsiTHE 0 3aKkOHE OOIBIIKX YKcell. M3Mepenne BepoATHOCTEN C MOMOIIbIO YaCTOT.
Ponb u 3HaueHue 3aKkoHa OOJIBIINX YHUCEIT B PUPOJIE U OOIIECTBE.
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HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC peE3yJabTATHI OCBOCHHS MPOTPaMMBI Y4€OHOTO Kypca K KOHITY
oOydeHus B / KJacce:

Yurtate wuHPOpMALMIO, TPEACTABICHHYIO B Tabnuiax, Ha JaUarpammax,
NPEACTaBIISITh JAHHBIC B BUZC TaOJIHII, CTPOUTH TUArpaMMEl (CTOJIOUKOBBIE (cTOIOYATEIC)
¥ KpYroBbI€) [0 MAacCUBaM 3HAYCHUI.

OnuceiBaTh ¥ MHTEPHPETUPOBATH PEAbHBIE YNCIIOBBIE JaHHBIE, MPEICTABICHHbIE
B TA0JIMIIAX, HA MarpaMMax, rpadukax.

Hcnonp30BaTh A1 ONMCAHMS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKH: CPEIHEE
apumeTndeckoe, MeMaHa, HauooJbIIee U HAUMEHbBIIIEE 3HAUECHUS, Pa3Max.

HmeTh npecTaBieHue O ClydailHOM M3MEHYMBOCTH Ha TPUMEPAX LEH, PU3NUECKHUX
BEJIMYMH, AHTPONOMETPUYECKUX AAHHBIX, WUMETh NPEACTABICHUE O CTAaTUCTUYECKOU
YCTONYHBOCTH.

[IpenMeTHBIC pe3yNbTaThl OCBOCHHUS IPOrPaMMBI Y4eOHOrOo Kypca K KOHIY
oOydeHus B 9 Kiacce:

W3Bnekate ¥ mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B Pa3IM4HBIX
UCTOYHUKAX B BHJAE TaOJWIl, AMAarpaMM, TpaduKOB, MPEICTaBIATh ITaHHBIC B BHUJC
Ta0JIU1l, TUarpaMm, rpauKoB.
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Pemrate  3amaunM  OpraHuM30BaHHBIM  IepeOOpOM  BApUAHTOB, a  TaKXke
C UCIOJIb30BAHNEM KOMOMHATOPHBIX MTPABUJI M METOJIOB.

Hcnonb30BaTh onucaTelbHbIe XapaKTEPUCTUKU I MACCHBOB YHCJIOBBIX JAHHBIX,
B TOM YHCJIC CpPEHHIE 3HAUYCHUS U MEPhI paCCEUBaHUSI.

HaxonuTh 4acTOTHl 3HAU€HWH W YACTOTHI COOBITHA, B TOM YHCIIE MOJIB3YSChH
pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHHUH U HAOIIOACHUH.

Haxoautb BepOSATHOCTH CIy4alHBIX COOBITUH B M3yYEHHBIX OMBITAX, B TOM YHUCIE
B ONbBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH, B CEPUSAX HCIBITAaHUI
710 TIEPBOTO ycCIieXa, B CepHsIX UCTbITaHuil bepHymm.

HmeTh npeacTaBiIeHre O CIy4ailHON BeIMYMHE U O paclpeie]IeHUN BEPOSITHOCTEH.

HNmeTrs mpencTaBieHWe O 3aKOHE OOJBIIMX YHCET KaKk O IPOSIBICHUU
3aKOHOMEPHOCTH B CIyYallHOH HW3MEHYMBOCTH M O POJHM 3aKOHA OOJBIINX YHCEI
B IIPUPOJIE U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmenoBanue paznena |KonmuectBo OcHOBHOE cofiepKaHne OCHOBHBIE BUJIBI ICSITEIEHOCTH 00 YyJarOITIXCS
(TeMbI) Kypca 4acoB
[IpencraBneHre JaHHBIX 7 [IpencraBneHne qaHHBIX OcBanBaTh C1OCOOBI NPE/ICTABICHUS

B Tabnuiax. [IpakTudeckue
BBIYUCJICHUS 110 TAOJIMYHBIM
JNaHHbIM. V3Bneuenne u
WHTEpHpeTaIus TaOJIUYHbIX
naHHbIX. [[pakTnueckas
pabota «Tabauib.
['padpuueckoe
MpeACTaBJIEHNE JAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpaMmm. Urenue u
MIOCTPOCHHE AHATPAMM.
[Tpumepsl gemorpadguueckux
JIarpamm.

[IpakTuueckas padbora
«JlnarpammbD)

CTaTUCTHUYECKUX JAHHBIX U YUCIOBBIX MaCCUBOB
C MOMOILBIO TA0JINI U AUATPAMM C MCIIOJIb30BAHUEM
aKTyaJIbHBIX U BaYKHBIX JAHHBIX (eMorpapuuecKkue
JAHHBIE, MPOU3BOJICTBO MPOMBIIUICHHON U
CEJbCKOXO03IUCTBEHHOM MPOIYKIIMH, OOIIECTBEHHBIE
Y IPUPOJIHBIE SIBJICHUS).

N3yuyaTs MeTOABI pabOThI C TAOTUYHBIMU U
rpauyecKUMU NPeACTaBICHUSIMH JTaHHBIX

C MOMOILBIO LU(PPOBBIX PECYPCOB B X0OJ1€
IPaKTUYECKUX padoT

OnucarenpHas CTATUCTUKA

Yucnossie HaOOpbl. CpenHee
apudmeTrieckoe.
Menuana 4nciioBoro Habopa.

OcBauBaTh NOHSITHSI: YHUCIIOBOM HaOOp, Mepa
[ICHTPAJIbHOMN TeHIACHIIUHU (Mepa IIEHTPa), B TOM YHCIIe
cpenHee apudmeTnyeckoe, MeauaHa.
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VY cTONUNBOCTL MEAUAHBI.
[TpakTraeckas pabota
«CpenHue 3HAUCHUS .
HauOounblliee 1 HanMeHbIIIEe

3HA4YCHHA YN CIIOBOI'O Ha60pa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE JIAHHBIE C TIOMOIIBIO
cpemHero apudMeTHIeCKOro U Meauansl. Pemars
3a/1ayu.

HN3yuyarTs CBOMCTBA CPEAHUX, B TOM YUCIIE

C TIOMOTITLIO0 IU(PPOBBIX PECYPCOB, B XOC
IPAKTUYECKUX PadoT.

OcBanBaTh NOHATHS: HAMOOJbIIIEEC U HAUMEHBIIIEE
3HAYCHUS YHUCIOBOTO MAaCCHUBA, Pa3Max.

Pemats 3aga4um Ha BEIOOD criocoba onucaHus
JAHHBIX B COOTBETCTBUU C MPUPOJON JTAHHBIX U
LEISIMUA UCCIIETOBAHUS

CiyyaliHasi ©'3MEHYMBOCTD

CiyyaliHasi U'3MEHYMBOCTD
(mpumepsr). YactoTta
3HAYEHUI B MACCUBE
JNaHHBIX. | pynmnupoBKa.
I'ucrorpammel.
[IpakTuueckas pabora
«CnyqaliHasi U3MEHUYNBOCTH)

OcBauBaTh NOHATHSA. YaCTOTA 3HAYCHUN B MaCCUBE
JNAHHBIX, TPYNIUPOBKA JAHHBIX, THCTOIPaMMa.
CTpouTh 1 aHATU3UPOBATH THCTOIPAMMBI,
noAOMpAaTh NOAXOAIINN IIAar TPYIIUPOBKH.
OcBanBarthb rpapuieckue npeacTaBIeHNs pa3HbIX
BUJIOB CIIy4alHOW U3MEHYMBOCTH, B TOM YHUCJIE

C IOMOUIBIO0 HU(PPOBBIX PECYPCOB, B XOAE
IPAKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3anauu

¢ momorpio rpada. CteneHn
(BaJIeHTHOCTD) BEPILUHBI.
Yucino pébep u cymmapHast
CTEIEeHb BeplInH. Llens u

OcBauBathb noHsitTusi: rpad, Bepmuna rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIHHBI), ST U
1070:9)

OcBauBaTh NOHSITUS: TTYTh B rpade, SUIEPOB MYTh,
00xof rpada, opueHTUpPOBaHHBIN Tpad.

Pemathb 3a1a4M Ha IOMCK CYMMBI CTEIIEHEW BEPIINH
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uuki. [1yte B rpade.
[IpencraBnenue o CBI3HOCTH
rpada. O6xox rpada
(s1i1€pOB MyThH).
IIpencraBnenne

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha morick 00xoja rpada, Ha TOUCK MyTEH

B OPUCHTHPOBAHHBIX Ipadax.

OcBanBaTh cOCOOBI ITPEICTABICHUSA 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPHH BEPOSITHOCTEH, APYTUX
IPEIMETOB C TOMOIIBIO TpadoB (KapThl, CXEMBI,
ANIEKTPUUECKHE LIETH, (PYHKIIMOHAIbHBIC
COOTBETCTBHUS) Ha MIPUMEPAX

BeposaTtHocTh 1 yacToTa
CIIy4aliHOTO COOBITHS

Ciy4aiiHbIil OIIBIT U
CIIy4aiiHOe COOBbITHE.
BepositHOCTh 1 yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPAKTUICCKU JJOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oO1ecTBe. MoHeTa u
urpajgbHas KOCTh B TECOPUHU
BEPOATHOCTEM.
[Ipaktrueckas pabora
«Yacrora BeIMIaICHUST OpJIay

OcBanBaTh NOHATHSA: CIIYYAHBIN ONBIT U
ciy4aiiHOE€ COOBITHE, MAJIOBEPOSITHOE U MTPAKTUUECKHU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUUMOCTH MAJIOBEPOSTHBIX COOBITUI

B MIPUPOJIC U OOIIECTBE HAa BAXKHBIX ITpUMEpax
(aBapum, HeCUaCTHBIC CITyYaH, 3allUuTa MePCOHATbHON
UH(pOPMaIINH, Iepeaada JaHHbIX).

N3y4ath poib KIaCCUYECKUX BEPOSITHOCTHBIX
Mojiesiel (MOHeTa, UrpaibHas KOCTh) B TCOPHH
BEPOSATHOCTEM.

Hao6uronaTh U M3y4aThb 4acCTOTY COOBITHI B POCTHIX
AKCTIEPUMEHTAX, B TOM YHUCJIE C TOMOIIBIO MG POBBIX

O0o0111eHNE,
CUCTEMaTHU3aUI 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenpHas CTaTUCTHKA.
BepostHOCTb citydaiiHOTO
COOBITHSA

IIoBTOPATH U3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemars 3a1aumn Ha NIpeICTABICHUE U ONMUCAHUE
JAHHBIX C MIOMOIIbIO U3YYEHHBIX XaPAKTEPUCTHUK.

OO0cy:kaaTh NPpUMePHL CIIYUYAUHBIX COOBITUM, |
J
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MaJIOBEPOATHBIX U MPAKTUYECKU TOCTOBEPHBIX
CIIy4allHbIX COOBITHM, UX POJIH B IPUPOJE U KUZHU
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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9 KJIACC
HanmenoBanue pasnena |KomuuectBo OcHOBHOE cofiepKaHne OCHOBHBIC BUJIBI ICSITEILHOCTH 00 YyJarOITIXCS
(TeMbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH U3yUYEHHOE U BHICTPAUBATH CHCTEMY

8 kiacca

OnucarenpHask CTAaTUCTHKA.

Omnepanuu Hal COOBITUSIMU.

HezaBucuMocThs COOBITHIA

3HAHUU.

PemaTh 3a1a4u Ha NIPEICTABICHUE U ONIMCAHUE
JAHHBIX.

PemaTs 3a1a41 Ha HAXO0K/ICHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIEpeCeueHus! COOBITUM, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpaprUUeCKUX
IPE/ICTaBJICHUH U JAepeBa CIy4ailHOTO OIbITA.
Pemarth 3a1a4u Ha IepeUnCIICHE KOMOUHAITUI
(4rcrna mepecTaHOBOK, YKCIIa COUSTAHU ),

Ha HaX0K/I€HHE BEPOSITHOCTEN COOBITUI

C MpUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIB30BaHUEM TpeyronbHuka [lackams

DNIEMEHThl KOMOMHATOPUKU

IlepecranoBku. @akropual.

CoueraHus 1 4YUCIIO0
coueTtaHnuil. TpeyrojbHUK
[Tackainsa. IIpaktuueckas
pabora «Brruucienne
BEPOSITHOCTEN

C MCTMOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MTPABUIIO
YMHOXXEHHUS, YIIOPSIOYEHHAs Mapa, Tpoilka 00bEeKTOB,
NepecTaHoBKa, (pakTopHall YKcia, cCoueTaHue, YUCIIO
coueTaHui, TpeyroJibHuK [lackamns.

Pemiarhb 3a1a4M Ha IEpeUnCIICHUE YIIOPAAOYEHHBIX
11ap, TPOEK, IEPEYNCIICHUE NTEPECTaHOBOK

Y COYETAaHUM BJIEMEHTOB PA3JIMYHbIX MHOKECTB.
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KOMOMHATOPHBIX (YHKITHI
AJIEKTPOHHBIX TaOJIUI»

Pemartp 3a1a4u Ha IPUMEHEHHE YKCIIa COYCTAHUI

B ayreOpe (CoKpaméHHoe YMHOXKCHHIE, ONHOM
HbroToHa).

Pematb, npuMeHssi KOMOMHATOPHKY, 3a1a4H

Ha BBIYHCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIBIO
SIIEKTPOHHBIX TAOJIMII B XO€ MPAKTUYCCKON paObOThI

['eomeTpuueckas
BEPOSTHOCTH

I'eomeTpuueckas
BEpOATHOCTh. CirydaiiHbIN
BBIOOP TOYKHU U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTY OKPYKHOCTH

OcBauBaTh NMOHSAATHE T€OMETPUUECKON BEPOATHOCTH.
PemiaTs 3a1aum Ha HAXOXKIEHUE BEPOSITHOCTEN

B ONBITaX, MPEJCTABUMBIX KaK BEIOOP TOUEK

13 MHOTOYTOJIbHUKA, KPYTa, OTPE3Ka WK AYyTH
OKPYKHOCTH, YUCIIOBOT'O ITPOMEKYTKA

HcnbiTanus beprynim

UcnbiTanue. Ycnex u
Heyaada. Cepust UCTIBITAHUM
JI0 TIEPBOT'O yCIeXxa.
Ucnbrranns beprymm.
BepositHocTH cOOBITHI

B CEpUM UCIIBITAHUI
bepnymmu. I[Ipaktnueckas
pabota «VcnpITanus
bepnymm»

OcBauBaTh NOHATHSA. UCIIBITAHNE, YIIEMEHTAPHOE
COOBITHE B UCTIBITAHWY (YCIIeX U HEeyaaya), Cepust
WCIIBITAHNWM, HACTYIUJIEHUE TIEPBOT0 yCIieXa
(Heynaun), cepus ucnbITanuil beprymm.

Pemars 3a1a4un Ha HAXOXKAECHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCIIBITAHUI 10 IEPBOTO yCIEXa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CYMMBI
r€OMETPUUYECKOM MPOrPECCHH.

Pemiare 3a1aumn Ha HAXOXKJIEHUE BEPOSITHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUM UCTIBITAHUN
bepHyium, Ha HAXOXKIEHUE BEPOSTHOCTU
ONPENEIEHHOIO YNCIIA YCIIEXOB B CEPUU UCIIBITAHUM
bepnymm.

N3yuyath B X011€ NPpAKTHUYECKOI padoThl,
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B TOM YHCJIE C TIOMOIIBIO ITU(PPOBBIX PECYPCOB,
CBOICTBA BEPOATHOCTH B CEPUU HUCTIBITAHUI
bepnyim

CnyualiHas BelIMYuHA

CrnydaitHasi BEJIMUYMHA U
pacrpenencHue
BEPOSITHOCTEM.
MaremaTn4eckoe 0KHIaHNe
Y JUCIIEPCHUS CIIy9aliHOU
BeNMYUHBL. [[pumepsl
MaTeMaTHYECKOTO OXKHUIAHUS
KaK TEOPETUYECKOT O
CPEIHErO 3HAYEHUS
BEJIMYVHBI.

[TonsiTue 0 3aK0HE OOJIBIINX
yucei. M3mepenue
BEPOSITHOCTEN € MOMOIIBIO
yacToT. [[pumeHenune 3akoHa
OOJIBIINX YHCEN

OcBoOMTH NOHATHSA: ClIy4aiiHas BEJIMYNHA, 3HAYCHHE
CIIy4allHOM BEJINYMHBI, PaCIPEIEICHUE
BEPOSATHOCTEMN.

M3y4yathb 1 00CyKAaTh IPUMEPBI TUCKPETHBIX U
HETIPEPBIBHBIX CITy4alHBIX BEJTHMYUH (POCT, BEC
YeJI0BEKa, YUCIICHHOCTh HACEIICHUs, Ipyrue
M3MEHYMBbBIEC BEINYUHBI, PACCMATPUBABIINECS

B KypC€ CTATHCTHUKH ), MOJIEIbHBIX CIIy4alHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIy4allHbIMU OIIbITAMU
(OpocaHne MOHETBI, UTPAJIBHOM KOCTH, CO CIIy4ailiHbIM
BBIOOPOM U T. T1.).

OcBauBaTh MOHATHS. MATEMATHYECKOE 0KUIAHUE
CIIy4ailiHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HAYEHUE, TUCIIEPCUS CIIYHYAUHOW BETMUHUHBI KaK
aHaJIOT JTUCIIEPCUM YKCIOBOrO HabOpA.

Pemiarh 3a1a4M Ha BEIYMCIIEHUE MATEMATHYECKOTO
OXKUJAHUS U JTUCTIEPCUU JUCKPETHOM CIIy4alHOU
BEJIMYMHBI 110 33JaHHOMY PacCIpEACIICHUIO, B TOM
YUCJIIE 3374, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMHU.

3HAKOMHUTBCH C MATEMATHYECKUM OKUIAHUEM U
JUACTIEPCUEN HEKOTOPBIX paCIpPEACICHUN, B TOM
YUCJIEC PACIPEACIICHHS CIYYaHON BEIUYUHBI «UUCIIO
YCIIEXOB)» B CEPUU UCHBITAaHUN bepHyIm.
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N3yuyaTh 4acTOTy COOBITHS B TOBTOPSIOIIUXCSA
CIIy4alHBIX OIBITAX KaK CIy4YalHYIO BEIUYUHY.
3HAKOMUTBCA C 3aKOHOM OOJBIIKNX yucen (B hopme
bepnynm): ipu 00JIBIIOM YKCIIE ONBITOB YacTOTa
cOOBbITUS OJIM3KA K €r0 BEPOSITHOCTH.

Pemartsb 3a1a4m Ha UBMEPEHUE BEPOSTHOCTEN

C TOMOIIIBIO YacToT. QOCyKaaTh pOJb 3aKOHA
OOJBIINX YUCENT B 000CHOBAHWU YACTOTHOT'O METO/1a
MU3MEPEHUS BEPOATHOCTEN.

OO0cy:k1aTh 3aKOH OOJIBIITUX YMCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U
B JKA3HU YEJIOBEKA

O0600111eH1E, KOHTPOJIb 10 [IpencraBneHue TaHHbBIX. IHoBTOPATH H3y4EHHOE U BHICTPAUBATH CUCTEMY
OnucaTenbHast CTATUCTHKA. 3HAHHH.
BeposTHOCTh ciy4daitHOTO PemaTp 3aga4uu Ha IpeCTaBICHUE U ONTUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHatopuku. CiyyaitHele | PemaTh 3agaum Ha HAXOXKJCHUE BEPOSITHOCTEH
BEJIMYMHBI U paclpeiesieHusl | COOBITHH, B TOM YHCJIC B OIBITaX C

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH,
BEpOSITHOCTEN OOBEMHEHUS U TIEpECeUEHUs
COOBITHI, BBIYUCIIATH BEPOSATHOCTH B OIBITaX

C CEPUSIMU CITyYaWHBIX UCIIBITAHUN

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOIT PAMME

106



