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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo Marematuke Juisi oOydaromuxcs 5—9 kiaccoB pa3paboTaHa Ha
ocHoe ®I'OC OOO. B mporpamMme Mmo MaTe€MaTHKE YUYTCHbl HAECH U TOJOXKEHUS
KoHueniuu pa3BuTtus MaremMaTudeckoro oopasoBanusi B Poccuiickoit denepanuu.

[IpenmeToM MaTeMaTUKU SIBIAIOTCS (yHIAMEHTAJIbHBIE CTPYKTYphl HAILIErO MUpa
— IPOCTPAHCTBEHHbIE (OPMBbI M KOJMYECTBEHHBIE OTHOLIEHUS (OT MPOCTEHIIUX,
yCBaMBAaeMbIX B HEMOCPEJICTBEHHOM OIIBITE, O AOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUIS pa3BUTHUS HAYUHBIX W MPUKIATHBIX Uei ). MaTemaTnueckre 3HaHUs 00€CTIeYnBaIOT
IIOHUMAHWE NPUHLUIIOB YCTPOMCTBA M MCIIOJIB30BaHUSA COBPEMEHHOM TEXHUKH,
BOCIIPUATAE W HHTEPOPETALMIO COLMAIBHOM, SKOHOMHUYECKOW, IOJIUTHYECKOU
uH(poOpMaIK, JAI0T BO3MOXHOCTb BBIIIOJHATh PAaCUEThl U COCTABIATH aJTOPUTMBI,
HaXOOuUTh W  HPUMEHATh  (OPMYJbl, BIAAECTh NPAKTUYECKHUMH  NpUEMaMU
TF€OMETPUYECKUX U3MEPEHUI U TOCTPOEHUH, YNTATh HHPOPMALIHIO, TPEACTABICHHYIO B
BUJE TaONWL, JauarpaMM U TpauKOB, >KUTb B YCIOBHUSIX HEONPEACIEHHOCTH U
NOHUMAaTh BEPOATHOCTHBIN XapaKkTep CIIy4ailHbIX COOBITUH.

N3yyenue maremMaTukud (GOpMUPYET y OOyYarouuxcsi MaTeMaTUYeCKH CTUIIb
MBIIIJIEHUS, TIPOSIBISIOIMNCS B ONpPEAEeIEHHBIX YMCTBEHHbIX HaBbIkax. OOyyaromuecs
OCBaMBalOT TaKWE€ NPUEMBI M METOAbl MBIIUICHUS, KaK WHAYKUUA W JEeTyKLHs,
000011IeHHe U KOHKPETH3allusl, aHaJu3 U CHHTE3, KJacCU(PUKALMA U CUCTEMaTU3ALIMS,
abctparupoBanue U aHanorus. OObEKTh MaTeMaTHUYECKUX YMO3aKIIOUEHHM, MpaBuia
UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTMUECKHUX [TOCTPOCHUMN, CITIOCOOCTBYIOT
BbIpa0OTKE yMeHUs (HOpMyIHpoBaTb, OOOCHOBBIBaTb M JOKa3bIBATh CYXKJAEHUS, TEM
caMbIM pa3BMUBAIOT JIOTMYECKOE MbIlUIEHHE. M3ydeHue MaTreMaTuku oOecreunBaeT
(opMupoBaHUE aITOPUTMUYECKOW KOMIIOHEHTHI MBILIUIEHUS U BOCHUTAHHUE YMEHUI
JNEUCTBOBaTh IO  33JaHHBIM  QJITOPUTMaM, COBEPILICHCTBOBATb MW3BECTHBIE U
KOHCTpyHpOBaThb HOBble. B mporecce pemeHus 3amad — OCHOBOM y4yeOHOM
NESATENbHOCTH Ha ypOKAaxX MaTEMaTUKH — pPa3BHBAIOTCA TBOpYECKas W MPUKIAJHAS
CTOPOHBI MBIIIUIEHUS.

OOyueHue maTemMaTHKE JAET BO3MOXKHOCTh Pa3BHBaTh y 00y4aroIIUMXCs TOYHYIO,
palMoOHAIbHYI0O U MH(OPMATUBHYIO pe€4Yb, YMEHUE OTOMpaTh HauOoJiee MOAXOMASIINE
A3BIKOBBIE, CHUMBOJIMYECKHE, TpaUUeCcKUe CpEICTBA IS BBIPAXKEHUS CYXACHHU U
HaIJISIAHOTO UX MPEICTABICHUS.

[Ipn m3yyeHUM MaTeMaTUKH OCYIIECTBISETCA OOIlee 3HAKOMCTBO C METOJaMH
MIO3HAHUS JEHWCTBUTENBHOCTH, IPEACTABICHUAMU O NMPEAMETE U METOJAX MAaTEMaTHKH,
UX OTIMYUM OT METOJOB JIPYTMX €CTECTBEHHbIX W TyMAaHUTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MaTEMAaTUKH JIJIsl PEIICHUS] HAyYHBIX U MIPUKJIAJIHBIX 3a7ad.

[TpuopureTHpIMH LieIIMU 00yUEHHUsSI MaTeMaTuKe B 5—9 kiaccax sBISIOTCA:
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dbopMupoBaHUE TEHTPAIBHBIX MATEeMAaTHYECKUX TOHSITHH (YUCIO, BEIUYHHA,
reomerpudeckas ¢urypa, nepeMeHHas, BEPOSTHOCTb, (QYHKIHS), O0OECTICUUBAIOIIUX
IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMAaTHIECKOTO 00pa30BaHUs 00yUYaIOIIUXCS;
MOJIBe/ICHNE OOYYarOIIMXCs Ha JTOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMAaTHKU W OKPYKAIOLIEr0o MHUpa, NMOHMMAHME MAaTEeMaTUKU KakK 4acTh oO0uiei
KyJIbTYpbl YEJIOBEUYECTBA; Pa3BUTHE WHTEIJICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOyyarommxcsi,  MO3HABATEJBbHOM  AKTUBHOCTH,  MCCIIEIOBATEIIbCKUX  YMEHUM,
KPUTUYHOCTH MBIIUIEHUS, HMHTEpeca K HW3YUYCHHI0 MaTeMaTuK; (HOpMUPOBAHUE
(YyHKIMOHAIBHOW MaTeMAaTUYECKOW IPAMOTHOCTU: YMEHUS

pacro3HaBaTh MPOSIBIICHUS MAaTEMAaTUYECKUX MOHATUH, OObEKTOB U 3aKOHOMEPHOCTENW B
pEaJIbHBIX KU3HEHHBIX CUTyallUX M IPU H3YYEHUM JAPYTUX Y4EOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMYyIMpOBaTh HMX Ha S3bIKE
MaTeMaTUKH M CO3JaBaTh MAaTEMaTH4YECKHE MOJEIH, MPHUMEHITh OCBOCHHBIN
MaTEMaTUYECKUWA ammapar Julsl pelIeHUs IPAKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATh U OLIEHUBATH IOJyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHMM COJEpXKaHUS IMPOrpaMMbl IO MareMaTtuke B 5-9 kiaccax:
«Hucma u BeIYHCICHUSY, «ANreOpa» («AnredpandecKkue BBIPAKCHUS», «YPaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpusi» («['eomerpuueckue Qurypsl u ux
CBOMCTBa», «M3MepeHne reoMeTpuYecKuX BEINYUH»), «BeposTHOCTh M CTaTUCTUKAY.
JlaHHble JIMHUM pa3BUBAIOTCS MapajUIeNIbHO, KaXK/1asgd B COOTBETCTBHHM C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBHCHUMO OJHA OT JPYrod, a B TECHOM KOHTaKTe U
B3aUMOJICCTBUH.

CopeprxaHue nmporpaMMbl 10 MaTeMaTUKe, pacupeenéHHOe MO rogaM oOydeHHs,
CTPYKTYPUPOBAHO TakUM 00pa30oM, 4YTOObI KO BCEM OCHOBHBIM, MNPUHLIHUIHAIBHBIM
BonpocaM  oOydaromuecss  oOpallajuch  HEOJHOKPAaTHO, 4YTOOBI  OBJAJICHUE
MaTEeMaTUYECKUMU TMOHATUSIMU U HaBBIKAMU OCYIIECTBIISIOCH IOCJIEA0BATEIBHO U
NOCTYNATEIbHO, C COONIOJCHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYQJINCh B OOIIYI0 CHCTEMY MaTEeMaTHYECKHMX MpPEACTaBICHUN 00ydaromuxcs,
paciupsis ¥ yriryomsis e€, 00pasysi IpOUYHbIE MHOXKECTBEHHbIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremaTHKa SBISETCS O0s3aTEIbHBIM Y4eOHBIM
OpeIMETOM Ha YPOBHE OCHOBHOTrO oOmiero oOpazoBanus. B 5-9 knaccax maremaTtuka
TPAaIUIIMOHHO H3YYaeTCs B paMKax CIEAYIOIIUX y4eOHBIX KypcoB: B 5—6 kimaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AureOpa» (BKIKOYas 3JIEMEHTHI
CTaTUCTUKU U TE€OpHUH BeposiTHOCTeN) U «l'eomerpus». [Iporpammoii mo mMaremaruke
BBOJIMTCS] CAMOCTOSATEIbHBIN Y4eOHBINH Kypc «BEepOATHOCTh U CTATHCTHKAY.

OO01iee 4YKCIIO YacOB, PEKOMEHJOBAHHBIX ISl M3Y4YeHUsT MaTeMaTUKH (0a30BBIi
YpOBEHb) Ha YPOBHE OCHOBHOI'O 00IIero oopasoBanusi, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJnento), B 6 kinacce — 170 gacoB (5 yacoB B HeJeN0), B 7 Kjacce —
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204 yaca (6 yacoB B Hezelno), B 8 kinacce — 204 yaca (6 yacoB B HEJEN0), B 9 Kitacce —
204 gaca (6 4acoB B HEZECIIIO).

IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUA ITPOI'PAMMbBI 18(0)
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

N3yyeHne MareMaTUKyd Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAIMPABIEHO
Ha JIOCTH)KCHHE OOYyYaIOUUMUCS JMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
00pa3zoBaTeIbHBIX PE3yJbTaTOB OCBOCHUSI YUEOHOTO TIpeAMETA.

JIMYHOCTHBIE PE3YJIbTATDBI
JIMYHOCTHBIE  pe3yJabTaTbl  OCBOCHHMS  NIpOrpaMMbl IO  MaTE€MaTHKE
XapaKTePU3YIOTCs: 1) MaTpuOTHYECKOe BOCIIUTAHHE:

MPOSABJICHUEM HMHTEpPECa K MPOIUIOMY M HACTOSIIEMY POCCUHMCKOW MaTEMAaTHKH,
[ICHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUSIM POCCUUCKUX MATEMAaTUKOB U POCCUHCKOU
MAaTEMATUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO 3TUX HOCTHKEHHUM B JPYrHX HayKax W
NPUKJIAJAHBIX cdepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpaskJaHUHA U PeaIM3alliy €ro Ipas,
NPEICTAaBIIEHUEM O MAaTeMAaTHYEeCKMX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, ABJICHHUM, IPOLIEAYpP IPaKIaHCKOT0 O0IIecTBa (HanpumMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXICHMIO JTHUYECKHUX HPOOJIEM, CBSA3aHHBIX C IMPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUH HAayKH, OCO3HAHHUEM Ba)XHOCTH MOPAJIbHO-3THYECKUX
IPUHIIAIIOB B IEATEIBHOCTH YYEHOTO; 3) TPYI0BOE BOCTIUTAHHE:

YCTAaHOBKOM HA AKTHBHOE YYacTHE B pEUICHUM MPAKTUYECKHUX  3a/ay
MaTEMaTUYECKOM  HANPABICHHOCTH, OCO3HAHMEM BaXXHOCTH  MAaTE€MaTUYECKOIO
o0pa3oBaHMs Ha NPOTSKEHUU BCEM >KU3HU JUIS YCHEIIHOW MNpO(PEeCcCHOHAIBHOU
NEeSTENbHOCTY W PA3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOEHUEM HHAUBHUAYAJIbHOM TPAEKTOPUM OOpa30BAHUS M KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HMHTEPECOB W OOIMIECTBEHHBIX MMOTpeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIUTAHHUE:

CIOCOOHOCThIO K SMOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, pELICHUW, pacCyKIEeHUH, YMEHHUIO BUJETh
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B HICKYCCTBE; 5) IEHHOCTH HAYYHOT'0 TIO3HAHUSI:

OpHEHTalMel B  JEATEIIbHOCTM HAa  COBPEMEHHYK)  CHCTEMY  HAy4HBIX
IPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKA, MPUPOIABI U
oOmiecTBa, TMOHMMAaHHUEM MAaTEeMaTHYECKOM Haykd Kak c]epsl UeIoBEeYECKOM
NEATEIBHOCTH, JOTAlloB €€ pa3BUTHA M 3HAYMMOCTH Ui Pa3BUTHA LMBUIM3ALUH,
OBJQJCHUEM S3BIKOM MATEMAaTUKM M MAaTEMaTUYECKOW KyJIbTYpOM Kak CpEICTBOM
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IIO3HaHUA MHpa, OBJIaACHHUCM HpOCTGfIIHPIMH HaBBIKaMH I/ICCJIG,Z[OBaTeJIBCKOﬁ
ACATCIIBHOCTH,

6) puznyeckoe BoCHIHUTAHME, (opMupoBaHue KyJLTYPbl 310POBbSl U
3MOLMOHAJIBHOIO 0J1ATONOJYYHA:

TOTOBHOCTBIO MPUMEHITh MATEMATHUECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbS,
BEJICHUSI 3JI0POBOTrO 00pasa >KW3HHU (340POBOE MHUTAHHME, COATAHCHUPOBAHHBIN DPEKUM
3aHATUM W OTHBIXa, peryisipHas (Qu3nyeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pedeKkcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOro K€ MpaBa APyroro
YeJI0BEKa;

7) IKOJIOTHYeCKO€e BOCTIMTAHUE:

OpUEHTalMel Ha TPUMEHEHUE MAaTEMaTHYECKUX 3HaHUM [Tl pelIeHus 3a1a4
B 00JIaCTU COXPAHHOCTU OKPY’Karollel cpefbl, JIaHUPOBAHUS ITOCTYIKOB U OLICHKH UX
BO3MOKHBIX TIOCIEACTBUN JJIsI OKpYXalolled cpeabl, OCO3HAHMEM TJI00albHOIO
XapakTepa OJKOJOTMYeCKMX NpoliieM M TyTed WX pemieHus; 8) aganrammsi K
U3MEHSIIOIIMMCH YCJIOBHMAM COLMAJIbHOM M NPHPOJHON CpeAabl: T'OTOBHOCTBIO K
JNEUCTBUSAM B  YCJIOBUSIX  HEONPEINCIEHHOCTH, IOBBIIMICHUIO YpPOBHSA  CBOEH
KOMITETEHTHOCTH Y€PE3 MPAKTUYECKYIO AESATENBHOCTh, B TOM YUCJIE YMEHHUE YYUTHCS Y
JOPYTHX JIFOAEH, MpuoOpeTaTh B COBMECTHOW AESTEIBHOCTA HOBBIE 3HAHMS, HABBIKU W
KOMIIETEHILIUN U3 OMbITA IPYTUX; HEOOXOIUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHHM, B
TOM 4ucie GOpMyIHpPOBATH
UJEH, IOHTHS, TUIOTE3bl 00 OOBEKTAX U ABJICHUSIX, B TOM YHUCIIE PAHEE HE W3BECTHBIX,
0CO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAaHUW U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HABATh CTPECCOBYK) CHUTYallMI0, BOCIPHUHHUMATh
CTPECCOBYIO
CUTYallUI0 KakK BBI30B, TpPEOYIOUIMI KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE
pemieHuss W JOeUCTBUA, (OpMYIUpOBaTh W OLCHUBATh PUCKU U  TOCJEACTBHS,
(OopMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cBOeHUs MpOorpaMMBbl O MaTEMaTHKE HA YPOBHE OCHOBHOTO
obrmero obpazoBanus y oOydarorierocs 0y yT chopMHpPOBAaHEI METAIIPEIMETHBIE
PE3YNbTAThI, XapaKTEPU3YIOIIHUECS OBJIAJICHUEM YHHBEPCATBHBIMU ITO3HABATEIEHBIMU
NCHCTBUSAMH, YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH  JICHCTBUSMHU U
YHHUBEPCATBHBIMHU PETYISATHBHBIMA JICHCTBHSIMHU.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1elCTBUSA ba3osbie

JOTrH4YecKHue NeficTBUA:
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BBISIBIIAITh M XapaKTEPU30BaTh CYLIECTBEHHbIE MPHU3HAKK MaTEMaTUYECKHUX
00BEKTOB, TOHATHI, OTHOIICHUN MEXIy MOHATHSAMH, (GOPMYIHPOBATH OMpEaeTeHUs
MOHATHH, yCTaHABIMBAThH CYIIECTBEHHBIA MPU3HAK KIACCHU(PUKAIIMKH, OCHOBAHUS JJIS
00001IeHUsT W CpPaBHEHHS, KPUTEPUU MPOBOJUMOTO aHAIIM3a; BOCIPUHUMATH,
dbopMynHpoBaTH U TPEOOPA30BLIBATE CYXKICHUS: YTBEPAUTEILHbIE
U OTpHUIATeIbHBIC, CIWHWYHBIC, 4YACTHBIE © OOINHWE, YCIOBHBIC; BBHISBIATH
MaTeMaTH4YeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHsl B (pakTax, JaHHBIX,
HAOMIOJICHUSIX W YTBEPXKACHUSX, TMpeajiaraTb KpUTEpPUU JUISL  BBISIBJICHUSA
3aKOHOMEPHOCTEH M TPOTHUBOPEUMI; N1eJaThb BBIBOJLI C HCIOJIH30BAHUEM 3aKOHOB
JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHH TI0 aHaJloruu; pa3duparh JOKa3aTeIbCTBa

MaTEMaTUYECKUX YTBEPKIACHUH (MpsSAMbIE U
OT TPOTHUBHOIO), TMPOBOJUTH CAMOCTOSITEIbHO  HECJIOXKHBIE  JI0Ka3aTelbCTBa
MaTeMaTH4YeCKuX (aKTOB, BBICTpAMBATh AaPTYMEHTAIUI0, TNPUBOIUTH TPUMEPHl U
KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE PACCYXKIEHHUS; BBIOUpaTh CIOCOO
penieHus y4eOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BIOMpaTh HanboJiee MOAXOIAIIMN C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX

KPUTEPHEB).
Ba3oBble ucciegoBarejbLcKue I1eHCTBUA .

UCIIOJIb30BaTh BONPOCHl KAk HCCJIENOBATENbCKMM HMHCTPYMEHT IO3HaHMUS,

dbopMynHpoBaTH BONPOCH, PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIIHHO
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (JOpMUPOBATh THIOTE3Y, ApIyMEHTHUPOBATH CBOIO
MO3UIINIO, MHEHHUE; MMPOBOJUTH MO CAMOCTOATEIHHO COCTABICHHOMY IJIAaHY HECJIOKHBIN
AKCIIEPUMEHT,
HEOONBIIOE HCCIIEIOBAaHUE MO0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCcKOTO
00BEKTa, 3aBUCHUMOCTEN OOBEKTOB MEXKIY COOO0H; CaMOCTOSITENBHO (POPMYJINPOBATH
0000IIIeHHsT ¥ BBIBOJBI 1O pe3yJibTaTaM MPOBEAEHHOTO HAONIONCHUS, MCCIIEeTOBAHMS,
OILICHHWBATh JOCTOBEPHOCTh TIOJYYEHHBIX pE3yJIbTAaTOB, BBHIBOJOB H OOOOIICHMUIA,
POTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTAThH

MPEANOJIOAKEHHUS O €r0 PA3BUTHU B HOBBIX YCIIOBHUSX.
Pabora ¢ undpopmanmeii:

BBISIBJISITh ~ HEJAOCTATOYHOCTh W W3OBITOYHOCTH  MHGOpMAIMK,  JIAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4d; BBIOUPaTh, aHATU3UPOBATH,
CUCTEMATU3UPOBATH 151 VHTEPIPETUPOBATH

uH(pOpPMAIIMIO PA3IUYHBIX BHUAOB W (GOPM TMpEeACTABICHMS; BbIOUpaTh (GopMy
MpeACTaBlIeHus UHPOPMALUK U WLTIOCTPUPOBATH PelllaeMble
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3a/ladyd CXeMaMH, JuarpaMMaMH, WHOW Tpadukoll W MX KOMOMHAIUSIMHU; OIEHWBATH
HaAEKHOCTh MH(DOPMAITUU TIO KPUTEPUSM, TIPEIOKEHHBIM YUUTETIEM

WK cPOPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUSA:

BOCIIPUHUMATh U (POPMYIHPOBATH CYK/IEHHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
NUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY PELICHHs 3aJa4yd, KOMMEHTHPOBAThH
NOJIYYCHHBI pe3yJbTaT; B XoJ€ OOCYXAEHHS 3aJaBaThb BOIPOCHl MO CYIIECTBY
o0cyx/1aeMOi TeMbl, MPOOJIEMBI, pellaeMoi 3aJaul, BbICKA3bIBATh MJECH, HALCICHHbBIC
Ha MOUCK PEUIEHUs], COMOCTABIISITh CBOU CYXKJIEHUS C CYKACHUSIMHU JIPYTUX YYaCTHUKOB
auanora, OOHapyXHUBaTh pa3IMuM€ U CXOJCTBO IMO3UILIMHA, B KOPPEKTHOU Qopme
(opMyIupOBaTh Pa3HOINIACHS, CBOM BO3PAKEHUS; MPEACTABIATh PE3YIbTAaThl PELICHUS
3aJlauM, SKCIIEPUMEHTA, UCCIIEOBaHUs, MPOEKTa, CAMOCTOSATENBHO BbIOMpaTh (opMaT
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTALUU U OCOOEHHOCTEN ay/IUTOpPUU; IOHUMATh U
UCIOJIb30BaTh MPEUMYIECTBA KOMAaH/HON U HHIUBUAYAIbHON pabOThI
OpU pelIeHUH Y4YeOHBIX MaTeMaTHYeCKUX 3a/lady; MPUHUMATh LEJNb COBMECTHOMN
NEeSATENbHOCTH, TUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW PabOThI, pacupenessiTh BUIbI
paboT, moroBapuBaThCs, OOCYKAATh MPOLECC U Pe3yabTaT pabOThl, 0000IMATE MHEHUS
HECKOJIbKHMX JIIO/ICH; y4acTBOBaTh B IPYIIOBBIX (hopMax paboTel (00CyaeHUS, OOMEH
MHEHHUSIMH, MO3TOBBIE INTYpMbl W JPYTHE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATh CBOM JIEMCTBUA C APYTMMH 4YiI€HAMH KOMAHJIbl, OLICHUBATh Kaue€CTBO
CBOEro BKJaJa B OOLIMU MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM y4YaCTHUKAMU
B3aMMOJIEHCTBUS.

PeryJsiTuBHbIC YHUBEPCAJIbHBIE YYeOHbIE el CTBUS
Camoopranusanus:

CaMOCTOSATEILHO COCTaBIIATH IJIaH, AITOPUTM PEIICHHS 3a7a4u (MU €TO YacTh),
BBIOMpATh CMOCOO pemieHusT ¢ Y4ETOM HMMEIOIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHl PEIICHUN C y4ETOM
HOBOW MH(OPMAIIUH.

CaMOKOHTPOIb:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoIecca U pe3yJibTara
pelIeHHs] MaTeMAaTHYeCKOW 3aJaud; TPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HHUKHYTH MPHU PEIICHUH 3aJa4d, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTH Ha OCHOBE
HOBBIX OOCTOSITCIIBCTB, HAWJEHHBIX OIMMOOK, BBISBICHHBIX TPYAHOCTCH; OIICHWUBATH
COOTBETCTBHE PE3yNIbTaTa ACATEIHLHOCTH TTOCTABICHHON 1EH U
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YCIIOBUSAM, OOBSCHITh NMPUYUHBI JOCTIKCHHUS WM HEJOCTWIKEHUS 1M, HaXOJUTh
OmuOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ysbTaThl OCBOCHUSI MPOrpPaMMbl MO MAaTEMaTUKE IPEACTABICHBI
no rojgamM OOydeHHMs B CIEAYIONIMX pa3leliax NOporpaMMbl B paMKaxX OTAEIbHBIX
y4eOHBIX KypcOB: B 5—6 kilaccax — kypca «MaremaTtuka», B 7-9 Kiaccax — KypcoB
«Anrebpay,

«I"'eomeTpusn», «BepoSTHOCTb U CTATUCTUKAY.

®EJTEPAJIbHAS PABOYASA IMPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IMNOACHUTEJIBHASA 3AIINCKA

[TpuopureTHpIMH LIETIMHU O0yUEHHUS MaTeMaTuKe B 5—6 Kiaccax sSBISIOTCS:

npofoDkeHne (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKHX TOHATUN (YHUCIIO,
BEJIMUMHA, TreoMeTpuueckass Qurypa), o0OeCHeYuBaIONIUX MPEEMCTBEHHOCTh W
NEPCHEKTUBHOCTh ~ MaT€MAaTHYecKoro  oOpa3oBaHHs  OOydYalOIIMXCA;  PAa3BUTHE
MHTEJUIEKTYaJIbHbIX W TBOPYECKHX CIIOCOOHOCTEN OOydYarIIMuXcs, MO3HABATEIHLHON
AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, HHTEpeca K M3YyUYCHUIO MATEMATUKHU;
N0JIBeJIEHHE 00YYaIOLIMXCs Ha JOCTYITHOM JIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKUA M OKpYXKarolero mMupa; GopmMupoBaHue (yHKIIMOHAIBHOU
MaTEMaTUYECKOM T'PAMOTHOCTH: YMEHHUSI pacCllO3HAaBaTh MaTEMaTHYECKHE OOBEKTHI B
peanbHBIX >KU3HEHHBIX CHUTYaIUsiX, MPUMEHSATH OCBOCHHBIC YMEHHUS I PEIICHUS
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ady, UHTEPIPETUPOBATh IMOJYYEHHBIE PE3yJbTaThl U
OLICHUBATh UX HA COOTBETCTBUE IIPAKTUUECKON CUTYaLIHU.

OCHOBHBIE JIMHUM COJIEp)KaHMS Kypca MareMaThuku B 5-6 kimaccax —
apu(pMeTHUecKas U T€OMETPUUECKasi, KOTOPbIE Pa3BUBAIOTCS MApAJUIENIbHO, KAKIasi B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT APYroi, a B
TECHOM KOHTAaKTE€ M B3aUMOJECHCTBUU. Takke B Kypce MAaTeMaTHKH IPOUCXOJIUT
3HAKOMCTBO C 3JI€EMEHTaMH aireOpbl U ONUCATEIbHONW CTATUCTUKU.

N3yuyenue apudmernyeckoro marepuana HAYMHAETCS CO CHUCTEeMaTH3alud |
Pa3BUTHS 3HAHUI O HATYpaJbHBIX YKCIIAX, MOJYYEHHBIX Ha YPOBHE HA4YaJIbHOTO OOILEro
oOpa3zoBanusg. Ilpm 5TOM COBEpIICHCTBOBAHME BBIYMCIUTEIBHON TEXHUKH U
dbopMUpOBaHHME HOBBIX TEOPETUYECKHX 3HAHUM  COUETAETCSs C  Pa3BUTHEM
BBIYMCIUTEIBHON KYJIBTYphl, B YaCTHOCTH C OOy4YEeHHEM TMpOCTeHIIUM mpuémMam
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OPUKUIKA M OLEHKH PE3YJbTATOB BBIYMCICHHN. l3ydeHHe HaTypajabHBIX YHCEN
npojoJDKaeTcss B 6 Kjacce 3HAKOMCTBOM C HAyaJbHBIMU IOHSATHSMU TEOPUHU
JEITUMOCTH.

Hauano u3ydenusi OObIKHOBEHHBIX M JIECATHYHBIX JAPOOEH OTHECEHO K S5 Kiaccy.
DTO MepBbIi ATal B OCBOEHUHU Jpo0ei, KOoraa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uAesIMU, TOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX APOOEi B OJIHOM
00BbEME MpEeAIeCTBYET U3YUYCHHIO ACCATHUYHBIX APOOEH, YTO LEIecO00pa3HO C TOYKH
3pEHUs JJOTUKHU U3JI0’KEHUSI YMCIIOBOW JIMHUM, KOT'/1a MpaBujia ACHCTBUH C 1€CITUUHBIMU
IpoOsIMU MO>KHO 0OOCHOBATH YK€ M3BECTHBIMU aJITOPUTMAMU BBITIOJIHEHMSI IEUCTBUM C
OOBIKHOBEHHBIMU JIpOOSIMH. 3HAKOMCTBO C JIECATUYHBIMH JIpOOSMU  PACIIMPUT
BO3MOKHOCTHU JJII TOHMMaHUS OOYy4YalolUMUCS MPUKIAIHOTO MPUMEHEHHUs HOBOM
3alUCHU MPU U3YYEHUH JIPYTUX MPEIMETOB M MPH MPAKTUYECKOM HCIONb30BaHUU. K 6
KJIacCy OTHECEH BTOPOM d3Tam B  HM3yY€HUHU JpoOeil, TrJae  MNPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPaBHEHMs U MPeoOpa3oBaHus IpoOeil, 0CBOEHUE HOBBIX
BBIYHCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHHE TEXHHUKU BBIYMCIICHHMI, B TOM 4YHCIIE
3HaYEHUI BBIPAXKEHUH, coiepXKaluX U OOBIKHOBEHHbBIE, M JAECATUYHBIE JpOOH,
YCTAHOBJICHHUE CBS3€H MEX]ly HUMHU, PACCMOTPEHUE MPUEMOB pEIlICHHUs 3a/1a4 Ha IpoOH.
B Hauane 6 kiacca MpOMCXOAUT 3HAKOMCTBO C IIOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO N3YYEHUS MOJOKUTEIbHBIX U OTPULATEIBbHBIX YUCEN SBISETCA TO,
YTO OHM TAKXKE€ MOI'YT paccMaTpUBAThHCS B HECKOJBKO JTanoB. B 6 kiacce B Hayaie
u3ydeHus: Tembl «llonoxuTenbHble M OTpPULATENbHBIE YUCIA» BBIAEISIETCS MOATEMA
«llenple yucna», B pamMKax KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU YHUCIAMHU W
JNEUCTBUSIMU C MOJOKUTEIBbHBIMU U OTPULATEIbHBIMU YUCIAMHU IPOUCXOIUT HA OCHOBE
COZEPKATEIBHOIO MOJAXO0Ja. JTO TO3BOJSAET HA JOCTYIIHOM YPOBHE ITO3HAKOMHUTH
o0y4Jaromuxcs MpakTUYECKU CO BCEMH OCHOBHBIMU MOHSTHUSIMU TEMbI, B TOM YUCJIE U C
OpaBWJIaMH 3HAKOB ~ TIPU BBINOJIHEHUM apudMeThyeckux jaenctBuil. W3yuenue
palMOHANBHBIX YKCEIl HA ’TOM HE 3aKOHUMTCS, a Oy/IeT MPOJI0JIKEHO B Kypce anreopsl 7
KJj1acca.

[Ipn o0Oy4yeHMM pEIIeHHIO TEKCTOBBIX 3ajad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudpmeTnueckue npuémsl perieHus. [Ipu oTpaboTke BHIYMCINUTEIBHBIX HABBIKOB B 5—6
KJlaccaX paccMaTpHUBAIOTCS TEKCTOBBIE 3a/auyd CIEAYIOIIMX BHUIOB: 3aJauyd Ha
JBUKEHUE, HA YaCTH, HA MOKYIIKH, Ha pa0OTy U MPOU3BOJUTEIILHOCTD, HA MPOILICHTHI, Ha
OTHOIIEeHUs1 U nponopiuu. OOydaromuecss 3HAKOMATCA ¢ NpuéMaMu pelieHus 3aaady
nepebopoM  BO3MOXKHBIX  BapuUaHTOB, ywarcs pabotaTth ¢  HHPOpMAILUCH,
IpeICTaBICHHON B (hopMe TAOIHI] HIIA TUATPAMM.

B nporpamme ydeOHoro kypca «MaTtematnkay HperycMOTPEHO (OpMHpOBaHHUE
IPOIEIEBTUYECKUX ANreOpandecKux MpeacTaBieHui. bykBa Kak CHMBOJ HEKOTOPOTO
yucjaa B 3aBUCHMOCTHM OT MAaTeMaTUYECKOTO KOHTEKCTa BBOJMUTCSA IOCTETIEHHO.
bykBeHHass CcHMBONMKA IIHPOKO HCIOJB3YETCS MPEXKIE BCETO s 3aluch  OOIIMX
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YIBEpXKACHUH U  TpemioxkeHuil, ¢GopMysl, B YaCTHOCTH JUISl  BBIYMCIICHUS
F€OMETPUYECKUX BEIUYHH, B KAUECTBE «3aMECTUTEIISH YUCIIA.

B mporpamme ydebHoro kypca «MaTemaTHkay MpeACTaBiI€HA HarJsiHas
reOMETpHs, HAIpaBJICHHAs HAa Pa3BUTHE OOPA3HOIO MBILUIEHUS, POCTPAHCTBEHHOIO
BOOOpakeHUs1, N300pa3UTENbHBIX YMEHHUI. DTO Ba)XHBIM dTal B U3YYCHUH T€OMETPHH,
KOTOPBIM OCYLIECTBIIIETCSI HA HArJISAJHO-TIPAKTUYECKOM YpPOBHE, OIMpAeTcs  Ha
HarJIAIHO-00pa3HOe  MbIIIEHWE  oOyvaromuxcsa. bosbplias  ponb  OTBOOUTCSA
IPAKTUYECKOMN JEATENbHOCTH, OMBITY, SKCIEPUMEHTY, MOAEINpoBaHut0. OOyyatomuecs
3HAKOMSTCS C T€OMETPUUYECKUMHU (UTypaMU Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX
OpPOCTEHIIUMU  KOHQUTypalusiMu, ydaTcsi u300pakaTb WX Ha HEJIMHOBAaHHON U
KJIeTYaToOM Oymare, pacCMaTpUBAIOT UX MPOCTEHINe CBOMCTBAa. B mporecce uzyueHus
HarJIAIHOM T€OMETPUM 3HAHUs, MOJIyYeHHbIE OOy4YaloIIMMKCS Ha YPOBHE HAYaJIbHOTO
oOurero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY TUIaHy B 5—6 Kilaccax U3y4aeTcsi HHTETPUPOBAHHBIN MPEIMET
«Marematuka», KOTOPbIM BKIIOYAET apu(METUYECKU MaTepuan U HarJISAIHYIO
TE€OMETPHIO, a TAKXKE MPONEACBTUUECKUE CBEJCHUS U3 alreOpbl, JIEMEHTHI JIOTUKU U
Hayaja OMUCaTeIbHON CTATUCTUKHU.

OO6miee yuciao 4acoB, PEKOMEHIOBAHHBIX JJIs1 U3y4eHUs1 MaTeMaTuku, — 340 yacos:
B 5 kmacce — 170 yacoB (5 yacoB B Hejeno), B 6 kimacce — 170 yacoB (5 yacoB B
HEJIEITIO0).

COJEPKAHUE OBYUYEHUA

5 KNIACC HarypaJjibHble YHCJIa U HYJIb

Hartypansnoe wuyumcno. Psg HarypanmpHbix uwmcen. Ywucino 0. WM3oOpaxenue
HaATypaJbHBIX YUCEJI TOUKAaMHU Ha KOOPJIUHATHOM (YMCIOBOM) MIPSIMOMA.

[TosuunonHas cucrema cuucieHus. Pumckas Hymepanuss Kak mOpuMep
HETO3UIIMOHHON CHUCTEMBI CUHCIICHUS. [lecsiTuuHas cucrema CUUCICHUS.

CpaBHeHME HATypaJbHBIX YHCEJ, CPABHEHUE HATYPAIbHBIX YHCEI C HYJIEM.
Cnoco6bl cpaBHeHus1. OKpyTieHUE HATypalbHbBIX YUCEN.

CnoxeHre HaTypaJbHBIX YMCEJ, CBOMCTBO HYJS MPHU CIOKEHHHU. BbhlunTaHune kak
JeficTBUE, OOpaTHOE CIOKEHUIO. Y MHOXKEHHE HATypalbHBIX YHCEN, CBOMCTBA HYISA U
CAVHMIIBI TP YMHOXEHHWH. JleneHwe Kak JeicTBUe, OOpaTHOE YMHOKCHHIO.
KomrioneHTs! neiicTBuid, CBsA3h MEX Iy HUMH. [IpoBepka pe3ynbrara apudMeTHIeCKOro
nevctBus. llepemecTutrenbHOE M COYETATEIBbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHUS, paCIpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Ucnons3oBanue OykB it 0003HAUYEHUSI HEU3BECTHOTO KOMIIOHEHTAa W 3alucH
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.
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JlenuTenu W KpaTHBIE YMCIIa, Pa3JIOKEHUE HA MHOXKUTEIU. [IpocThie U COCTaBHbBIC
yucna. [Ipusznaku nenumocty Ha 2, 5, 10, 3, 9. JleaeHue ¢ 0CTaTKOM.

Crenenb ¢ HaTypaJdbHBIM IOKa3aTesieM. 3alucCh YUCIa B BUAEC CYMMbI pa3psiIHbIX
cllaracMEbIX.

UucnoBoe BbIpaKeHUE. BblUnCIeHNUE 3HAYEHUN YUCIOBBIX BBIPAXKECHHM, MOPSIOK
BBIIIOJIHEHUSL ACUCTBUU. lCrionp30BaHME IpU BBIYMCICHUSAX NEPEMECTUTEIBHOIO H
COYETATEIIbHOTO CBOWMCTB (3aKOHOB) CIIOKEHUS M YMHOXXEHUS, PaCIpe/leTUTEIbHOIO
CBOMCTBA YMHOKEHHUS.

Apodu
[IpencraBnenue o ApoOU Kak CrocoOe 3amucu 4acTu BeluuuHbl. OOBIKHOBEHHBIE

npo6u. IlpaBunbHble W HenpaBuibHble IpoOu. CMmemaHHas ApoOb, MpeACTaBlICHUE
CMENIaHHOW JpoOM B BHJI€ HENMPABWIHHOM JPOOU U BBIJECICHHE LIEJION YacTH yuciaa U3
HenmpaBWwiIbHOM JpoOu. WM300paxenue apobel ToukaMud Ha YHMCIOBOM MPSMOM.
OcHoBHOe cBoicTBO ApoOu. Cokpamenue apoOeit. IlpuBenenue apodu K HOBOMY
3HameHaTteno. CpaBHEeHUE APOOEi.

CnoxxeHne ©  BBIYMTAHUE JApoOe. VYMHOXEHHWE U JeNIeHHe Jpooeid,
B3aMMHOOOpaTHbIe 1pobu. HaxoxaeHne yacTu Leaoro 1 LesIoro Mo ero 4acTu.

Hecatuunast 3amuch apoOeid. [IpencraBieHue JecATUUHOW JpoOM B BHJC
0ObIKHOBEHHOU. M300pakeHne NecATUYHBIX JIpoOel TOYKaMHU Ha YHUCIOBOW MPSIMOM.
CpaBHeHHE JIECATUYHBIX APOOEi.

ApudmMeTnyeckne IeHCTBHS C ACCATHUYHBIMU JIp0o0sSMU. OKpYIIICHHE JIEeCITHYHBIX
TpoOei.
PelieHne TeKCTOBBIX 327124

Pemenue TeKCTOBBIX 3amad apu(PpMeTHYECKUM CrocoOoM. PeleHue JIOruvecKkux
3a1a4. Perrenne 3aqad nepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmonb30BaHuE MpH
pelIeHUy 3a1a4 TaOJIUI] H CXEM.

Pemenue 3a/lav, COACPIKAIIUX 3dBUCUMOCTHU, CBA3BIBAIOIINC BCIINYUHBI. CKOPOCTD,
BpCMs, PaCCTOAHHC, LCHA, KOJIMYCCTBO, CTOHMMOCTL. E,III/IHHHLI HU3MCPCHHUA: MACCHI,
06’béMa, LHCHBI, paCCTOAHHNA, BPCMCHH, CKOPOCTH. CBs3p MCXKAY CAMHUIIAMU U3MCPCHUA
KEDKIIOI?I BCJINYHHEI.

Pemienne oCHOBHBIX 3a/1a4 Ha IpoOu.

[IpencraBnenne TaHHBIX B BUAC TaOJIUII, CTOIOYATHIX JUATPAMM.

Harnsignas reomerpus

Harnsigaele npeacTtaBieHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsAMas, OTPE3OK,
Jqyd, yrojl, JOMaHas, MHOTOYIOJBHHMK, OKPYKHOCTb, Kpyr. Yroia. IIpsmon, octpsii,
TYHOW U pa3BEPHYTHIN YTJIbIL.

JInuHa OTpe3Ka, METPUYECKHE €AVHULbI JJIMHBL. [[nIMHA JIOMaHOW, NEPUMETP
MHOT'OYT'OJIbHMKA. MI3MepeHne 1 MOCTpOEHUE YIJIOB ¢ MIOMOIIBIO TPAHCIIOPTUPA.
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Harnsgnele mnpeacraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OpSIMOYTOJILHUK, KBaIpaT, TPEYrOJIbHUK, O PaBEHCTBE (pUryp.

N3o0paxenue ¢uryp, B TOM uyuciae Ha kietdarod Oymare. Iloctpoenue
KOH(pUrypauuid M3 vacTed MNpsMOH, OKPYKHOCTM Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare.

Hcnonbs30BaHue CBOKWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBAaJApaTa.

[Inomans MOpAMOYroJbHUKA W MHOTOYIOJBHHUKOB,  COCTaBJIEHHBIX u3
OpsIMOYTOJIbHUKOB, B TOM uucie ¢Guryp, u300paxXEHHBIX Ha KieryaTod Oymare.
EnvHuLbI n13MEepeHus MIoaIun.

Harnsinuele mpeacTaBiieHHsT O TMPOCTPAHCTBEHHBIX (UIypax: MNpSIMOYTOJIbHBIM
napasuienenunesn, Ky0, MHOrorpaHHUKU. M300paxkeHne npoCcTeNInX MHOTOTpaHHUKOB.
Pa3Béprku kyba u napamienenunena. Coznanue Mojesnell MHOrorpaHHUKOB (U3 Oymaru,
IOPOBOJIOKM, IUIACTWIMHA M Jpyrux marepuanoB). OObEM NPsSIMOYTOJIBHOTO
napasuienenunena, Kyoa. Enunuisl namepenus oobéma.

6 KJIACC

HarypajbHble unciia

ApudmMernyecknue JAEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH  YHCJIAMHU.
UwncrioBble BBIpKEHUSI, TOPSIOK JACHCTBHUI, MCIOIB30BaHNE CKOOOK. Mcmonmp3oBanme
DU BBIYHCIICHUSAX IIEPEMECTUTEIIBHOTO M COYETATENIBHOIO CBOWCTB CIIOKEHUS U
YMHOKE€HUS, PACHPENEIUTEIBHOI0 CBOMCTBA YMHOXEHUA. OKpyIJIEHME HATypalbHBIX
quCell.

Jlenutrenu W KpaTHbIe 4ucia, HauOONBIIMK OOIIMIA JNETUTEeNb W HAMMEHbIIIEE
oOuree kpaTHoe. JlenMMocTh CyMMBI U pOoU3BeieHus. [lenenne ¢ ocTaTKoM.

Apoou
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue apooOeii.

CpaBHenue W ynopsiaounBaHue apoOeil. PemreHue 3agady Ha HAXO0XKIEHHE YacTH OT
I[EeJIOTO W IeJoro mo ero dYactd. JI[poOHoe uyucio Kak pe3yiabTarT JIeJICHHS.
[IpencraBnenne aecATUYHON JIpoOU B BHAC OOBIKHOBEHHOM JPOOM W BO3MOXKHOCTH
npeacTaBiieHruss OOBIKHOBEHHOW JapoOu B BUAE necaTudHOM. JlecsiTuunHble aApodH u
MeTpUYecKas cucremMa Mep. ApudMeTHYECKHEe ACHCTBHS W YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMHU U JICCATHYHBIMH JIPOOSIMHU.

Otnomenue. JlemeHne B JaHHOM OTHONIGHHWH. MacmTad, MPOIMOPITHS.
[IpumeHenue nponopurii Opu peIeHUH 3a]1a4.

[TonsTue mporieHTa. BhIYmCIIeHWe MPOIEHTa OT BEIWYHMHBI W BEIUYHHBI 10 €€
IPOIICHTY. BBIpakeHHE IPOIEHTOB JACCITHYHBIMU JpoOsmu. Pemenue 3agad  Ha
IIPOIICHTHI. BeIpaykeHrne OTHOMIEHUS BEIMYUH B TIPOICHTAX.
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IHoJi0)KuTEIBbHBIC U OTPULATEIbLHbIC YHUCIA

[TonoxurenbHple M oTpuuarenbHble yucia. lLlensie uyucna. Moayne uyuca,
reoMeTpudecKas HMHTEpIpeTalus MOAyis uucna. M3o0paxkeHue uucen Ha
KOOpJuHATHOW TipsiMoid. Uuciosble mpoMexyTku. CpaBHeHHE dncell. ApudmeTrniecKkue
JICUCTBUS C MOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU YUCIIAMH.

[IpsamoyronpHasi cucTEMa KOOPAMHAT Ha IUIOCKOCTU. KoopauwHaTel TOYKM  Ha
IUIOCKOCTH, abcuucca W opauHara. [locTtpoeHue Touek W (Uryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykBeHHBbIE BbIpaKEeHUSA

[Ipumenenue OyKB AJisi 3alMCH MAaTEeMAaTHUYECKUX BBIPAKEHUN M MPEJIOKECHHM.
CpoiictBa apudmMeTuueckux JeicTBUNA. DByKBeHHbIE BBIpRXEHUS M YHUCIOBBIC
NOJACTAHOBKH. DYyKBEHHBIE paBEHCTBA, HAXO0XJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyIlbl MepUMeTpa M IUIOMIAIM MPSIMOYTOJIbHUKA, KBaapara, o0bEMa
napajijiesienumneaa u Kyoa.

Penienue TeKCTOBBIX 3a/1a4

Pemenune TexkcToBBIX 3amad apudmernyeckuMm crnocoOom. Pemenue norumueckux
3anau. Pemenue 3aia4y nepe6bOpOM BCEX BOZMOMXKHBIX BAPUAHTOB.

Pemenue 3agay, cogepkammx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYUHBI: CKOPOCTD,
BpEMs, PACCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTb, MNPOWU3BOJIUTEIBHOCTh, BpEMH,
00bEM paboThl. EavHMIIBI M3MEpEeHUs: MacChbl, CTOMMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTH. CBs3b MEXAY €IMHULIAMU U3MEPEHUS KaKI0M BEJTUYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLICHHWEM, MPONOPLUUOHAIBHOCTBIO BEJIWYMH,
IPOLEHTAMM; PEIIEHHE OCHOBHBIX 3aJa4 Ha ApOoOU U MPOLIEHTHI.

OneHka © TPUKUIKA, OKpyrieHue pe3yiapTata. CocTaBieHue OYKBEHHBIX
BBIPAKEHUI 110 YCIOBUIO 3a/1a4U.

[IpencraBieHne MAaHHBIX C TOMOIIbIO Tabmun u auarpamm. Cronbuateie
IUarpaMMbl: YTEHUE U ITOCTPOCHUE. UTEHHE KPYTrOBBIX AHArPaMM.

Harasignasi reomerpust

Harnsgnsle npencraBieHus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JyY, Yrodl, JIOMaHas, MHOTOYTOJIbHUK, YE€TBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.

B3auMHOe pacrosioeHue ABYX NPSMBIX HA IIOCKOCTH, MapajuleibHbIE INPSMBIE,
NEPHEHAUKYJISIpHBIE TpsiMble. M3MepeHHne pacCTOSIHUM: MEXIy ABYMs TOYKaMH, OT
TOYKH JI0 MPSIMOM, JYIMHA MaplIpyTa Ha KBAaJIPaTHOU CETKE.

N3mepenne © NOCTpOEHHE YIJIOB € IOMOIIBIO  TpaHCIOpPTHpA. Buibl
TPEYTOJBHUKOB: OCTPOYTOJIbHBINA, MPAMOYTOJbHBIN, TYNOYTOJbHbBIN, PaBHOOEIPEHHBINH,
PaBHOCTOPOHHMM. YeTbIpEXYroNbHUK, IpUMEPHI YETBIPEXYTOJbHUKOB.
[IpAMOYroJbHUK, KBaapaT: HCIOJIb30BAHUE CBOMCTB CTOPOH, YIJVIOB, JIWaroHajeH.
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N3o0paxkenne reomeTpuyecknx (Uryp Ha HETWHOBAHHOW Oymare C HCIOJIb30BaHUEM
IUPKYJIS, TUHEHKH, YTONbHUKA, TpaHcnopTupa. [locTpoenus Ha kiieTyaToit Oymare.

[lepumeTtp mMHOTOyrONBbHUKA. [loHATHE TUTOMATM (DUTYpPBHI, €IUHUIBI U3MEPECHUS
wiomaan. [Mpubmmkénnoe n3mepenue miomand Guryp, B TOM YHClie Ha KBaJApaTHOU
cetke. [IpubnmxEHHOE N3MEpEeHHE JUIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CuMMeTpus: IeHTpalibHas, 0OCeBas U 3epKajbHasi CHMMETPHH.

[TocTpoenne cuMMETPUYHBIX QUTYD.

Harnsinaele mpeacTaBiieHUs O MPOCTPAHCTBEHHBIX (puUrypax: mapajuiesenunes,
KyO, mTpu3Ma, TmUpaMuaa, KOHYC, IwiIuHAp, map u chepa. HM3o0paxenue
npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, NWIUHIpA U
konyca. Co3gaHue Mojeieil MPOCTpPaHCTBEHHBIX (uryp (M3 Oymaru, MPOBOJIOKH,
TUTACTHIIMHA U APYTUX MATEPHAIIOB).

[lonsitue oOBEMa, eauHHUIBI H3MepeHHs o00béMa. OOBEM MPSIMOYTOIBLHOTO
napajienenunena, Kyoa.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOro Kypca K KOHILY
oOyudenus B S kiacce: UucJia 1 BbIYUCIEHUSA

[loHumaTh ¥ NpPaBWIBHO YHNOTPEONSITh TEPMHUHBI, CBA3aHHBIE C HATypajJbHbIMHU

qucCjIaMu, OOBIKHOBEHHBIMHU U ACCATHYHBIMU I[pO6$IMI/I.

CpaBHUBaTh M YNOPSAOYMBATH HATypaJIbHbIE YHUCIA, CPABHUBATh B MPOCTEUILINX
CiIydasix OObIKHOBEHHBIE IPOOU, JECATUUHBIC TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPAUHATHOM (YMCIIOBOM) MPAMON C COOTBETCTBYIOIIUM €M
YHCIOM U H300pa)kaTh HATypaJibHbIE YHCJIa TOYKAMH Ha KOOPJMHATHOMN (YHMCIIOBON)
PSMOM.

BoinonHaTe  apupMeTHUecKue JEWCTBUS C HATypajJbHbIMU  YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIIUX CITydasIX.

BrINonHATE IPOBEPKY, MPUKUKY PE3YIbTATA BHIYUCICHUI.

OKpyrasTh HaTypaJbHbIE YHCTA.

PemieHune TeKCTOBBIX 3a/1a4

Pemate TekcTOBbIE 3aJauM  apU(PMETHUYECKUM CIOCOOOM U C TOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BApPHAHTOB.

Pemiate 3amauu, coaepikaiive 3aBUCUMOCTH, CBSI3bIBAIOIIME BETUYUHBI: CKOPOCTbD,
BpEMS, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUe 3alCH, CXEMbl, TaOJHIIbI, 00O3HAUEHUS TPU PEIICHUU
3a/1ay.

[Tonb30BaThCS OCHOBHBIMHM €IMHULIAMUA W3MEPEHHMsS: II€HbI, MAcCChl, PacCTOSHUA,
BPEMEHU, CKOPOCTH, BBIPAXaTh OJHU €TUHUIbI BEJIMUYHUHBI Yepe3 JIpYTHeE.

y 16
[OKYMEHT MNOAMNWCAH 3TEKTPOHHOM NOANNCLIO
YOV "LWWKOJIA "YCMAHMA", ®atbixoB Unbcyp MynnaHyposud, ANPEKTOP 28.11.24 11:18 (MSK) CepTudmkat 025A5B7E00CAB133B042CFO5BCB2663BC2




W3BnekaTh, aHaNMM3UPOBATh, OIEHWBATH HMHQPOPMAIMIO, TPEJACTABICHHYIO B
Tabnuile, Ha CTONOYATOW aUarpamMme, WHTEPHPETUPOBATH MPEACTABICHHBIC IaHHbBIC,
VICIIOJIB30BaTh JAHHBIE IPU PELICHUH 3a]1a4.

HarusaHnas reomerpus
ITonp30BaThCA TEOMETPUUYECKUMHU IOHATUAMU: TOUKA, IPsIMasi, OTPE30K, JIyY, YIoJl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBomuTh mnpUMEpPsl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEWIMX (Qopmy
U3YYCHHBIX T€OMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C YIVIAMH: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMHU: YIoJjl, BEpIIMHA, CTOPOHA, JUAroHallb, ¢ OKPYXHOCTBIO: paguycC,
TUaMETpP, UEHTP.

N300paxkaTh U3y4yeHHbIE TEOMETPUYECKHUE (PUTYPhI HA HEIMHOBAHHOM U KJIETYATOM
Oymare ¢ IOMOILBIO LIUPKYJIS U TMHEUKH.

HaxoguTh MJIMHBI OTPE3KOB HEMOCPEJACTBEHHBIM HM3MEPCHHEM C ITOMOIIBIO
JUHENKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTHh OKPYKHOCTH 3aJIaHHOTO
pammyca.

Hcmonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIbHHWKA, KBajpara i HUX
MIOCTPOCHUS, BEIYUCIICHUS TIIOMIAIU U TICPUMETPa.

Beraucnare mepuMerp M IUIOMIAAb  KBajpaTra, NPSMOYTOJIbHHKA, (QUryp,
COCTaBJICHHBIX M3 TPSIMOYTOJIbHUKOB, B TOM 4uciae Guryp, u300pakEHHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaTBCS OCHOBHBIMH METPHUYECKUMH CIWHHUIIAMH W3MEPEHUS JTHUHBI,
TUTOIIA/IN; BBIPAXKATh OJTHUA €UHUIIBI BEIMUMNHEI 4epe3 PYTHE.

Pacno3naBaTe mapasuienenunes;, KyO, HCHOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUs Mapajuieienumnea, Kyoa.
Beraucnsate  00béM  KyOa, mMapamienenunena 1o 3aJaHHbIM  U3MEPCHHUSIM,

IMOJIb30BAaTbLCA CAMHUITAMUA U3MCPCHUA 00BEMa.

Pemarr HecnoxxHbIC 3ala4ii Ha HU3MCPCHHC TCOMCTPHUYCCKUX BCIIMUYHH B
MPAKTUICCKUX CUTYyaAllUAX.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI MPOTrpaMMbl y4eOHOrO Kypca K KOHIY
oOydenus B 6 kiacce: Uucsia 1 BoIYMCIEHUSA

3HaTh M TIOHMMaTh TEPMHUHBI, CBA3aHHBIE C PA3JIUYHBIMM BUJAMH YHUCET U
crocobamMu uX 3alKCH, MEPEXOJUTh (€CIM 3TO BO3MOXXHO) OT OAHOM (hOPMBI 3aIlUCH
4yycia K Ipyromu.

CpaBHUBAaTh W YIOPSIOYHMBATH II€JbIE YHCIIA, OOBIKHOBEHHBIC W JCCATUIHBIC
JIpoOH, CpaBHUBATH YHCJIAa OJHOTO M Pa3HBIX 3HAKOB.
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BoImonHsATh, coueTast ycTHbIE M TUCbMEHHBIE TPUEMBI, apu(PMeTHYECKUE JeCTBUS
C HaTypaJbHbIMU M LEJIBIMU YUCJIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSIMH,
IIOJIOYKUTEIIBHBIMU U OTPULIATEIILHBIMU YHCIIAMH.

BpluncnaTh 3HaYEHMsI YHCIIOBBIX BBIPAKEHWHM, BBINOJIHATH NPUKUAKY U OLIEHKY
pe3ynbTaTa BBIYUCIIEHHUH, BBINOJIHATH NPEOOpa30BaHUs YHUCIIOBBIX BBIPAXKEHUU  Ha
OCHOBE CBOMCTB apHU(PMETHUECKUX JACHCTBUH.

COOTHOCUTPH TOUKY Ha KOOPAMHATHON MPSIMOM C COOTBETCTBYIOIIUM €M YUCIOM H
U300paXkaTh YMCJIA TOUKAMU Ha KOOPJUHATHOMN MPSIMO, HAXOIUTh MOAYJb YHCTA.

COOTHOCUTH TOYKHU B MPSIMOYTOJIBLHON CUCTEME KOOPJAUHAT C KOOPAUHATAMH STOU
TOYKH.

OKpyrJsITh 1eble Ynciia U JACCATUYHBIE APOOU, HAXOAUTh MPUOIMKEHUS YHCEN.
YucioBblie 1 OyKBEeHHbIE BbIPAsKEeHUSA

[lonumars ¥ ynoTpeOJATh TEPMHUHBI, CBSI3aHHBIE C 3aMKHCHIO CTENEHU YHUCIA,
HAaXOJWTh KBaJpaT M KyO 4YHCIA, BBIYUCIIATH 3HAUCHHS UHCIOBBIX BBIPAKECHUMH,
COAEPKAIIUX CTETIEHHU.

[Tonb30BaThCAd MpU3HAKAMH JEIMMOCTH, PACKIaJblBaTh HATypajbHbIC YHCIA Ha
MPOCTHIE MHOKUTEH.

ITons30BaThCs MacIITaboOM, COCTABIIATH IPOIIOPIIMK M OTHOIIICHUS.

Hcmonp30oBaTh OYKBBI 11 OOO3HAYCHHS YHCEN TPU 3aIUCH MaTEMaTHYCCKUX
BBIPOKCHUI, COCTABIIATH OYKBEHHBIC BBIpKCHHUS W (OPMYJIBI, HaXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAXEHUM, OCYIIECTBIISII HEOOXOMMBbIE MOJACTAHOBKH U MPEOOpa30BaHMUs.
Haxonuth HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 3aa4

Pemrate MHOTOIIIArOBBIE TEKCTOBBIE 3a7]a9H ApU(YMETUUECKIM CITIOCOOOM.

Pemats 3amaum, cBsiI3aHHBIE C OTHOIIEHUEM, MPOMOPIMOHAIBHOCTHIO BEJIMYMH,
MpOIIEHTAMH, PEIIaTh TP OCHOBHBIE 33JIa4u Ha IPOOU U MPOIEHTHI.

Pemiate 3amauu, coaepikaiiyie 3aBUCUMOCTH, CBSI3bIBAIOIIME BETUYUHBI: CKOPOCTb,
BpEMSI, pacCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIHLHOCTb, BpEM,
o0béMa paboThl, HCHOIB3Ys apuPMETHUYECKUe JACUCTBUS, OIEHKY, MPUKHUJKY,
M0JIb30BATHCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BETUYHH.

CocTtaBnsaTh OyKBEHHBIC BBIPAXEHUS MO YCIOBHIO 33a4H.

N3Bnekarr wuHbOpManuio, TMPEACTaBICHHYIO B TaOnuIaXx, Ha JIMHEHHOM,
CTOJIOYATON WJIM KPYroBOHM JuarpamMmax, HHTEPIPETUPOBATh MMPEACTaBICHHbIE JaHHbBIE,
VICIIOJIB30BaTh JAHHBIE IIPU PEIICHUH 3a1a4.

[IpeacraBnaTh MHPOPMALMIO C TOMOILBIO TaOIMUI, JUHEHHONM M cTONOYATOM
IUarpamM.
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HarasinHasi reomerpust

[IpuBoauTh mnpuUMEpPbl OOBEKTOB OKPYXKAIOWIETO0 MHpa, HUMEIIMUX (opMy
U3YUYEHHBIX T€OMETPUUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX QUTYDP, IPUMEPHI PaBHBIX
U CUMMETPHUYHBIX (QUTyYD.

N300paxkath ¢ MOMOIIBIO IUPKYIISI, IMHEWKHU, TPAHCIIOPTHPA HA HETMHOBAHHON U
KJIeT4aTol Oymare M3y4eHHBIC TUIOCKHE TeoMeTpuueckue (purypbl m KOHPUTYypaIuu,
CUMMETPHUYHBIE (DUTYPBI.

[Tonp30BaThCs TEOMETPUUYECKHUMH MOHSITUSAMH: DPABEHCTBO (QUTYp, CUMMETPHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKD C CUMMETPHUEW: OChb CHUMMETPHH, LEHTP
CUMMETPHH.

HaxoauTe BENWYMHBI YIVIOB M3MEPEHHEM C TOMOIIBK) TPAHCIIOPTUPA, CTPOUTH
yIJIBl 33JaHHOW BEJIMYMHBI, IOJIb30BATHCA IIPU PELICHUM 3a1ad IPagyCHOM MEpOu
YIJIOB, paClIO3HAaBaTh HA YEpPTE)KaX OCTPHIN, IPSIMOM, PA3BEPHYTHIA U TYIIOU YIJIbI.

BprluncnaTre IMHY JIOMaHOW, MEPUMETP MHOIOYIOJIBHHUKA, I10Jb30BaThCs
CIUHULIAMUA W3MEpPEHUs JUIMHBI, BbIPAXaTb OJHU EAWMHMIBI U3MEPEHUs JUIMHBI 4Yepes
IpyTHe.

Haxomutb, ucnonb3ys 4epTéXHbIE HWHCTPYMEHTBI, PACCTOSHUSA: MEKIY JBYMS
TOYKAMU, OT TOUKHU JI0 NPAMOM, JUIMHY IIyTH Ha KBaJPAaTHOM CETKE.

BoruucnaTs miomans (GUryp, COCTaBJIE€HHBIX U3 MPSMOYTOJIbHUKOB, UCIIOJIb30BaTh
pazOueHue Ha OPSIMOYTIOJbHUKHM, Ha paBHble (UIYpBI, JOCTpauBaHUE 10
IPSAMOYTOJIbHUKA, II0Jb30BaThCA OCHOBHBIMH E€IUHULIAMM W3MEPEHHs IUIOLIAIH,
BBIpaXKaTh OJHU €AVUHULIBI U3MEPEHUS IUIOIIAIN Yepe3 IPYTHE.

Pacno3HaBaTte Ha MOZENSIX U H300paXEHUSX NUPAMHAY, KOHYC, LMJIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkath Ha KileTyaTol Oymare npsiMOYrOJIbHBIN Mapajuieenumnes.

Bbruncnsate 00bEM MPSMOYTOJIBHOTO Napajuliefenunena, KyOa, I0Ib30BaThCs
OCHOBHBIMU €JJUHUIIAMU U3MEPEHUS 00bEMA;

Pemare HecOXKHBIE 3aaud Ha HAXOXKICHUE TE€OMETPUYECKMX BEJIWYHH B
IIPAKTUYECKNX CUTyaLUsAX.

y 19
[OKYMEHT MNOAMNWCAH 3TEKTPOHHOM NOANNCLIO
YOV "LWWKOJIA "YCMAHMA", ®atbixoB Unbcyp MynnaHyposud, ANPEKTOP 28.11.24 11:18 (MSK) CepTudmkat 025A5B7E00CAB133B042CFO5BCB2663BC2




TEMATHUYECKOE IINTAHUPOBAHUE

5 KITIACC
HaumeHoBanue pasgena |(Komudectro OcHoBHOE OcHoBHEIE BH/IBI IeATEILHOCTH 00y4alomuxcs
(TeMsl) Kypca 4acoB coJlepKaHue
HarypanbHble 4nca. 43 JlecaTuunas YHTAaTh, 3aNHCHIBATH, CPABHHBATHL HATYpAbHEIE YHCTIA;

JleiicTBHA ¢ HATYpaTbHBEIMH
qHCIAMH

CHCTEMa CUHCIIEHHS.
Psn HaTypalbHBIX
YHCe.
Hatypaneueiii ps.
Yucno 0.
HartypaneHele uncna
Ha KOOpJAHHATHOI
MpAMOH.
CpaeHeHHe,
OKpYTJIEHHE

HaTVpallbHBIX YHCEL.

Apudmernueckne
JCHCTBHSA

¢ HATYypalbHEIMH
yuciamu. ColcTBa
HYJISL [IPH CIIOAKEHHH
H YMHOKeHHH,
CBOHCTEA €IHHHUIIBI
MpH YMHOMKEHHH.

NpPeAIaraTh H 00CY:KAATH CNOCODBLI YIIOPSIOYHBAHUS YHCEL
H300paxars KOOpAHHATHYIO NPAMYIO, 0TMEYATH YHCIIA
TOYKAMH Ha KOOPJMHATHOMN MPAMOii, HAX0HTb KOOPIHHATHI
TOYKH.

HecenenoBarhb cBoiicTBa HaTypaisHOro pajaa, yucen O u |
IPH CIIOXKEHHH H YMHOKEHHH.

Henonb3oBaTs NpaBHI0 OKPYTIICHHA HATYPAIBHBIX YHCE.
BoinoansaTs apudMernHueckne 1eiicTBHA ¢ HATYPAIbHBIMH
YHCIaMH, BIMHCIATh 3HAYeHHS YHCIIOBBIX BhIpaskKeHHi

co ckoOkaMHu H De3 cKoOOK.

JanucLIBATH [POU3BeleHHe B BU/Ie CTeNleHH, YHTATh
cTeleHH, HCMOJAb30BATH TEPMHHOIOIHK (OCHOBaHHE,
M0KAa3aTelb), BBIMHCIATH 3HAYEHHS CTEIeHEH.

BoInoJHsATL NPHKHAKY H OLEHKY 3HAYeHHH YHCIOBBIX
BBIPa/KEHHI1, MPeNJIaraTb H IPHMEHATh NPHEMBI NIPOBEPKH
BBIYHCIICHHI.

Henonb3oBars NpH BIMHCJIEHHAX IEpEeMECTUTEIBHOE H
COYETATENILHOE CBOHCTBA CIOKEHHA H YMHOKECHHH,
pacnpeielluTelIbHoe CBOHCTBO YMHOKeHHs; GopMYJIHPOBATH
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paboTa TPEYroJIbHUKA, OEHUBATH UX JIMHEHHBIE PA3MEpHI.
«ITocTpoenue BoeIuncasiTh: IEpUMETp TPEYTOJIbHUKA, IPSIMOYIOJIBHUKA,
HpAMOYTOJIbHHUKA MHOI'OYTOJIbHUKA; IJIOLAb IPSIMOYTOJIbHUKA, KBagpaTa.
C 3a/1aHHBIMU N300paxkaTh OCTPOYTrOJbHBIE, IPIMOYTOJIbHBIE U
CTOpOHAMU Ha TYIOYTOJIbHBIE TPEYTOJIbHUKH.
HEJIMHOBAaHHOU . .

CTpouth Ha HEIMHOBAaHHOM U KJIeT4aTo Oymare KBaapar u
Oymare».

IIPSAAMOYTOJIBHUK C 3aJaHHBIMU JJINHAMU CTOPOH.
TpeyroybHUK. PAMOYT A A p
Tiomanp u HccaenoBathb cBoiicTBa IPSIMOYTOJIbHUKA, KBAAPATa IIYTEM
epUMET) HKCIEPUMEHTA, HAOIIOACHUS, U3MEPEHMSI, MOJCITMPOBAHUS;
IPSMOYTOJIEHHKA CpPaBHUBATh CBOMCTBA KBAJAPAaTa U MPSIMOYTOJIbHUKA.
51 KoncTpynpoBats MaTeMaTH4YeCKUE NPEIJIOKEHHS C
MHOT'OYTOJIbHUKOB, MOMOIIBIO CBSI30K «HEKOTOPBII», «J1t000i1». Pacno3HaBaTh
COCTaBJICHHBIX U3 WCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O MHOI'OYTI'OJIbHUKAX,
HIPAMOYT'OJIbHHKOB, NPUBOJUTHL NPUMeEPBI U KOHTPIIPUMEDHL.
CAMHHILIBL HcciienoBars 3aBHCMMOCTD IUIOIIAAM KBajapara OT JIMHBI
U3MEpeHUs

€ro CTOPOHBI.
TJIOILA/IH. - . .

110JIb30BaTh CBOMCTBA KB THOM CETKU IS IOCTPOEHUS

Mepumerp CII0JIb30BATh CBOMCTBA KBAJAPATHOU CETKHU IS IIOCTPOE
MHOTOYTONBHHKA ¢buryp; pa3douBaTh NPSIMOYTOIbHUK Ha KBAJPATHI,

TPEYrOJbHUKU; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSIMOYTOJILHUKOB M HAXOIUTh UX TUIOMIAb, pa30UBaTh
GbuUryphl Ha IPSIMOYTOJIBHUKY U KBAaJIPAThl U HAXOJIUTh UX
IJIOIIA/Ib.

Beipaxkare BeNMUMHY IUIOMAOM B PAa3IMYHBIX
€OUHULAX W3MEPEHUS METPUUYECKOM CHUCTEMBI MEp,
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IMNOHUMATb H HCIO0J/Jb30BATH 3aBUCHMOCTH MCXKIY
MCTPHUYCCKUMH CIANHHUIAMH U3MCPCHU IIIOIIAAN.
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3HAKOMHUTBCH ¢ NpUMEpPaMH NPHUMEHEHHUsl IUIOLIAIA U
IIepUMeETpa B IPAKTUYECKUX CUTyaluusX. PemaTes 3axaun u3
peanbHOW KU3HM, NMPeAJIaraTb M 00CYKIaTh pa3jIMYHbIe
CIOCOOBI PEIICHMS 3a1a4

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO 25
YOV "LUKOJA "YCMAHUA", ®aTbixoB Unbcyp Mynnanyposuy, NPEKTOP 28.11.24 11:18 (MSK) Ceptudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




denepanbHas padodast mporpamma | Marematuka. 5—9 kiaccol (0a30BbIM YPOBEHB)

Jecaruunbie 1pobu 38 JlecsaTudHnas 3anmch IIpeacraBasarh JIECSITUYHYIO IpoOb B BUJIE
TpoOei. OOBIKHOBEHHOH, YHMTaTh H 3alHChbIBATh, CPaBHHUBATDH
CpaBHeHI/IG JECATUYHBIC I[pO6I/I, npeaJjararhb, 000CHOBBLIBATH M
ACCATUIHBIX 00CyKIaTh CHOCOOBbI  YIOPSJAOYMBAHUSA  JICCSITUYHBIX
apobeii. JlelicTBus IpoGeii.

C ACCATUHBIMU M3006paxkarh JeCATHYHbIE JPOOU TOYKAMH HA KOOPAUHATHON
JTPOOSIMH. [IPAMOA.
Okpyrienue
BrisiBasITH CXO0/ICTBA " pazaudus TIpaBUII
JCCATUIHBIX . .
Sei apu(pMETUIECKUX NEUCTBUIA C HATypaJbHBIMH YUCIAMU U
TpOOeiH.

JNECATHYHBIMH JIPOOSIMU, OOBSICHSTD HX.
Pemenue TeKCTOBBIX

3314, COJIePIKaIIX
npobu. OCHOBHBIE
3aJ1auM Ha 1polu

Boinouars apudgmMeTHIecKue JSHCTBUS C JECATUIHBIMA
Ipo0sSMH; BHIMOJHATH NPUKUAKY U OIlEHKY pe3yJlibTaTa
BBIYMCIICHUN.

IIpuMeHsATH cBOMCTBA apuPMETUUECKUX TCUCTBUNA IS
palHOHANIM3alMH BBIYUCICHUMN.

IIpuMeHATH MPABUJIO OKPYIJIEHUS IECATUYHBIX TPOOEH.
IIpoBoaNTH HUCCJIEIOBAHUS CBONCTB AECATUYHBIX
npobeil, onupasich Ha YUCJIOBbIE IKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIBI0 KOMIIBIOTEPA), BBIABUTATH TMIIOTE3bI
Y IPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS O
Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI, CTPOUThH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUM.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO 26
YOV "LWKOJIA "YCMAHMA", ®aTbixoB Unbcyp MynnaHyposuy, AUPEKTOP 28.11.24 11:18 (MSK) CepTudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




denepanbHas padodast mporpamma | Marematuka. 5—9 kiaccol (0a30BbIM YPOBEHB)

PemaTh TEKCTOBBIE 33/1a4M, COAEPKAIUE APOOHBIE JaHHBIE, U
Ha HaXO0XICHUE YaCTU LEJIO0r0 U LEJIOr0 110 €ro 4acTy;
BbISIBJISATH UX CXOACTBA U Pa3IH4Ms.

MopaenupoBaTh X0 PELICHUS 3aa4M C TIOMOIIBIO PUCYHKA,
cxembl, Tabmuupl. IlpuBoauTh, pazdupatb, OLEHMBATH
pa3JIMYHbIC PELICHUSA, 3allMCH PELICHUM TEKCTOBBIX 3azad.
OnepupoBarb  JApOoOHBIMM  YHCJIaMH B  peaJIbHBIX
KU3HEHHBIX CUTYalUsX.

Kpurndecku oneHMBaTDH NOJYYEHHBIN

pe3yNbTaT, OCYIIECTBISATh CAMOKOHTPOIIb,

IIPOBEPSISL OTBET HA COOTBETCTBUE YCIIOBHIO,

HaXOJUTh OLIMOKHA. 3HAKOMHUTBCS € UCTOPHUE

pa3BUTHS apUPMETHKU
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Harnsannas reomerpus.
Tena u purypsl
B [IPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o00paxkenue
MHOTOI'PaHHUKOB.
Mopenn
IPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTONIBHBIN
napajieenunesn,
Ky0. Pa3BépTku
KyOa u
napajuieienuneaa.
[IpakTnueckas
pabora «Pa3BépTka
KyOa». O0bEM KyOa,

Pacno3HaBaTh Ha YepTeKax, PUCYHKAX, B OKPYKaIOIIeM
MHPpe IPSMOYTOJIBHBIN MTapajuiesienumne]], Kyo,
MHOTOTPaHHHUKH, ONMUCHIBATH, HCMOJIb3Yysl TEPMUHOJIOTHIO,
OIIeHUBATH JIMHCHHBIE pa3MEpBHI.

IIpuBoauTH NpUMePbI OOBEKTOB PEATHHOTO MUPA, UMEIOIIUX
¢dbopMy MHOTOTpaHHHUKA, IPSIMOYTOJIHLHOTO MapajiiesieuIe 1a,
KyoOa.

HN3o0pakath ky0 Ha kieTyaToil Oymare. UccienoBarb
cBoiicTBa Ky0a, IpSIMOYTOJILHOTO TIapaJUIeIIeHIIe A,
MHOTOTPAaHHUKOB, UCTIOJIB3Ys Mojienu. Pacmo3HaBaTh u
u300pakaTh pa3BEPTKHU KyOa U Mapajviesenumnesa.
MoaeanpoBath Ky0 U nmapajuienenumne]; u3 oymara u
NPOYHX MATEPUAIIOB, 00BSICHATH CIOCO0 MOJICIIMPOBAHUSI.

IPSIMOYTOJILHOTO
napasuleJenumne1a

Haxoauts n3mMepeHus, BBIMUCIAATH IUI0IIA/b [IOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO MapalijiesienuIea;
HCCJIeI0BATh 3aBUCUMOCTB 00bEMa Ky0a OT JIJTMHBI €T0
pebpa, BBIABUTaTh U 000CHOBBIBATH I'MIIOTE3Y.
Ha0/oaaTh 1 NIPOBOAMTH AHAJOTHU MEXY TOHATUSIMU
IJI0IIAIN U 00bEMa, MepUMeTpa U IUIOIIAIA TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O
MHOTOIPaHHHUKAX, IPUBOAUTH MPUMEPbI U KOHTPIIPUMEDHI,
CTPOMTH BbICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUI.
PemiaTs 3aga4um U3 peasbHOU KU3HU
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[ToBTOpEeHue u 00001IEHNE 10 [ToBTOpEHNKE BpluMcasite  3HAYECHHMS ~ BBIPAKEHHUM,  COAEPIKAIIUX
OCHOBHBIX HaTypaJbHblE€ YHCIA, OOBIKHOBEHHBIE M JECATUYHBIC
MOHSITUI u JpOoOH, BBITIOTHATH MPE0OPa30BaAHUS YUCEL.
METOZI0B Kypca BriOupartsb crocoo CpaBHEHUS qyucell,
5 KJIacca, | BpryycIeHuit, NpUMEHSTD cBoOiicTBa

oboOwenne SHAHUH | oy dveTecknx AeCTBHH /UTA palMOHATM3ALIH

BBIYMCJICHUH.

OcymecTBJIATH CAMOKOHTPOJIb BBITTOJHIEMbIX JCHCTBAN U
CaMOINPOBEPKY PE3YJIbTATA BIYUCICHUMN.

Pemiatey 3ajauM U3 peaJbHOW KU3HU, MNPHUMEHATH
MaTeMaTHyecKue 3HAaHUsl Ui pelIeHus 3a7ad U3
IPYTUX Y4eOHBIX MPEIMETOB.

Pemiatrs 3agaum pasHbIMH CHOCO0AaMH, CPAaBHMBAThH

CIIOCOOBI pelieHus 3a71a9H, BbIOUpATh
PALMOHAJILHBIN CIIOCO0

OBILEE KOJIMYECTBO 170
YACOB I10
[TPOTPAMME
6 KJIACC
HaumMeHoBanue paseia | KoIHuecTBo OCHOBHOE OcHOBHbBIE BUJIbI JEATETBHOCTA 00y4arOIUXCs
(Tembl) Kypca JacoB colepKaHue
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HarypanbHbie uncna

30

Apudmernyeckue
JICUCTBUA C
MHOT'03HAYHbIMU
HaTypaJbHBIMU
yuciaamMu. Yuciosbie
BBIpaXKEHUS,
MOPAJOK JICUCTBUH,
UCIIOJIb30BaHUE
cko0ok. Okpyrienue
HATypaJIbHBIX YUCET.
Jlenurenu u
KpaTHbIC YUCJIA;
HanOOJbIINN OO
JEIUTENb U
HavMEHbIIIee 0011Iee
KpaTHoeE.
JlenuMoCcTh CyMMBI
U TIPOU3BE/ICHUSI.
Jlenenune ¢
OCTaTKOM.

Pemenue TekcTOBBIX
3a1a4

BbinoyHaTs apugmMeTnyeckre 1eicTBUA C MHOTO3HAYHBIMU
HaTypaJIbHbIMHU YHCIIAMHU, HAXOAUTH 3HAYEHHUS YHCIIOBBIX
BBIPAKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITh
3HAYEHUSA BBIPAXKCHUH, COAEPKAIINUX CTETICHHU.

BBINOJHATH NPUKUAKY M OLEHKY 3HAYEHUI YHCITIOBBIX
BBIPAKCHU, IPUMEHATH NPUEMBI IPOBEPKHU PE3YJIbTATA.
Hcnoub30BaTh NP BHIYUCICHUSAX [IEPEMECTUTENBHOE U
COYETATEIIbHOE CBOVCTBA CIIOKEHUS U YMHOKEHHS,
pacnpeeIuTENLHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJI0O’KEHUS, CBOMCTBA apU(PMETUUECKUX ACUCTBUM.
HccaenoBaThb YnCI0BbIE 3aKOHOMEPHOCTH, TPOBOAUTH
YHUCJIOBBIE KCIIEPUMEHTHI, BBIABUTaTh H 000CHOBBIBATH
THNOTE3bI.

DopMyIMpPOBATh ONpeaeJIeHUsl JCIUTENs] W KPaTHOrO,
HauOOJBIIEr0 OOILIEro JEIUTENS] U HaUMEHBIIEro OO0IIEeTro
KPaTHOTO, MPOCTOTO W COCTABHOI'O YHCEN; HMCIOJIb30BATh
STHU MOHATUA NPU PEIICHUN 3a]1a4.

I[IpuMeHATHL  AJrOPUTMBI  BBIUKCICHUS  HAUOOJBIIETO
oOIIero AenuTens ¥ HauMEHbBIIETo OOIIEro KpaTHOTO JBYX
YUCENI, QITOPUTM  PA3JIOKECHUS 4HCia Ha  MOPOCTHIE
MHOKHTEIH.

HUccaexoBarhb yciioBus 1€IUMOCTH Ha 4 u 6.
Hccaenosartp, 00cyxaarhb, GopMyIupoBaTh U

30

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

YOV "LWKOJIA "YCMAHMA", ®aTbixoB Unbcyp MynnaHyposuy, AUPEKTOP 28.11.24 11:18 (MSK) CepTudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




denepanbHas padodast mporpamma | Marematuka. 5—9 kiaccol (0a30BbIM YPOBEHB)

000CHOBBIBAThH BBIBOJI O YETHOCTH CYMMBI, ITPOU3BCACHUA:
ABYX YETHBIX YUCCII, ABYX HEYETHBIX YHUCJIC, YE€THOTO U

HEYETHOI'O YUCEI.

HccaenoBath ¢BOMCTBA JETUMOCTH CYMMBI M IPOU3BEIAECHUS
YUCEIL.

IIpuBoauTHL MpUMeEPHI YKCEN C 3aJaHHBIMU CBOMCTBAMHU,
pacno3HaBaThb BEpPHbIe M HEBEPHbIE YTBEPXKJICHUSI O
CBOIMCTBAaX YHCEJ, ONMPOBEPrarb HEBEPHBIE YTBEPKICHUS
C IIOMOILBIO KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTHyecKue MPeII0KeHUs C
MOMOIIBID CBA30K «W», «UIW», «ECIH..., TO...».
Pemiatp TEKCTOBBIE 3aJaud, BKIIOYAIOIIUE TOHSATHUS
JEJIMMOCTH, apu(PpMETHIECKUM crocooom,
UCIIOJIb30BaTh NIEPeOOp BCEX BOZMOMKHBIX BAPUAHTOB.
MopaeaunpoBath X0/ PELIEHUS 3a1a4X C TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3aIlUCH PEIIEHUM TEKCTOBBIX 3a]1a4.

Kpurnyeckn  OUeHHBAThL  MOJYYECHHBIM  PE3YJbTarT,
HaXOJUTh OIIHUOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, ITPOBEPSIS
OTBET HAa COOTBETCTBUE YCIOBHUIO
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HarmnsiaHast reomeTpust. 7 [Mepnenaukynsapapie | PacmosHaBaTh Ha 4epTekax, PUCYHKax Cilydyau B3aUMHOIO
IIpsMBIE Ha IIIOCKOCTH IIpsIMBIE. PAacCIoOJIOKEHUS IBYX IPAMBIX.
HapannensHeie N300paxkath ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha
IpsSIMBIE. HEJIMHOBAHHOM U KJIeTYaTOW Oymare JiBe nepeceKaronimuecs
Paccrostnue Mexty psIMbIC, ABC MMapaICIbHBIC IPSAMBIC, CTPOUTH HNPSIMYIO,

JABYMs TOYKAaMH, OT | MEPIEHIUKYISPHYIO JaHHOM.
TOYKM JI0 MPAMOH, IpuBoauTH npuMepbI apayuIeIbHOCTH u
JJIMHA MapuIpyTa Ha

. MEPIEHAUKYISIPHOCTH IPSAMBIX B IPOCTPAHCTBE.
KBaJ[PaTHOU CETKE

Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIECHANKYIISAPHBIE U
napasuielibHbie CTOpOHbl. M300paxkaTh MHOTOYTOJIBHUKH C
MapajyIeIbHBIMU, IEPIEHAUKYIAPHBIMUA CTOPOHAMM.
HaxoauTthb paccTossHuEe MEXAY IByMsI TOUKaAMH, OT TOYKHU
JI0 IPSIMOM, IJIMHY ITyTH HA KBAJIPATHOU CETKE, B TOM
YHCJIE UCTIONB3YS ITU(GPOBBIE PECYPCHI
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Jpobu 32 06 CpaBHHMBaTh U YNOPSIA0YMBATH JIpoOH, BHIOMPATH CIOCO0
BIKHOBEHHAas

IpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalieHue Ipooei.

CpaBHEHUS JPOOEii.
IIpeacTraBasiTh AeCSITHUYHBIE IPOOU B BUAE OOBIKHOBEHHBIX
Ipo0Oeil 1 OOBIKHOBEHHBIE B BUJE JIECATUYHBIX, HCMOJIb30BATh

CpaBHeHHe 1 IKBHBAJIEHTHBIE TIPeACTABJIEHHUS JPOOHBIX YHCEI TIPU UX
YIIOpSAIOUNBAHHE CpaBHEHUH, PU BhIYUCITCHUSIX. U CM0Ib30BaTh I€CSITHUHbBIE
IpoOei. JIpOoOH TP IIPeoOpa30BaHUK BEIUIHMH B METPHUCCKOM
JlecsiTuunbie qpodu CUCTEME MED.

1 METpUICCKad BoinoHATHL apupMeTHyecKue 1elCTBUA C

CcucTeMa MeEp. OOBIKHOBEHHBIMU U JIECSITUUYHBIMU JpOOsiMU. BhIYUCIAATH
Apudmernieckue 3HAYECHMS BBIPAKEHMI, CONEPKAMUX OOBIKHOBEHHBIE U

AACUCTBUA € JECATUYHBIE JPOOH, BHIOIHATH IPeoOpa3zoBaHus Jpoodeil,

0OBIKHOBEHHBIMH .
BbLIOMPATH COCO0, MPUMEHSITH CBOICTBA

N JCCATHYHBIMHU

apu(MEeTHIECCKUX ACHCTBHM I pallOHAIN3allUH
TPOOSMH.

BBIYMCJICHUI.
OTHOIIIEHHUE.

CocraBasith OTHOIICHUA )41 IIpoIopuunu, HAaX0aUuThb
]_IGJIGHI/IC B JaHHOM

OTHOMICHUC BCIIMYHH, JCINUTh BCINYNHY B TdHHOM
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OTHOLIEHUH. OTHOLIEHHH.
Macmra0, HaxoauTh 3KCNePUMEHTAJIbHBIM NYTEéM OTHOIIECHUE JIJTMHBI
PONIOPIHA. OKPYKHOCTH K €€ THaMeTpy.

[Monsitre HNutepnpernpoBarh MacTad Kak OTHOLIEHHUE BEJTMYMH,
IIPOLCHTA. HAXOJUTH MacITal yIaHa, KAPThl U BEIYUCIIATh PACCTOSHUA,
Beraucnenne UCIIOJIB3Ys MaciTad. OOBbACHATD, YTO TAKOE IIPOLIEHT,

TpOLICHTA OT YIOTpe6asTh 060POTHI PEUH CO CIIOBOM IIPOLIEHTY.

BEJIUYHMHBI U
BoipakaTh NpoIreHTs! B Jpo0sSX U IpoOu B MPOIICHTAX,

BEJIMYUHEI 110 €€
OTHOILICHUE JIBYX BEJIMYMH B MPOILIEHTAX. BHIYHUCIATH

IPOLICHTY.
Perrenre TekCTOBBIX

3aJa4, COAEPIKaINX
JPOGHU ¥ [IPOLCHTEL. PemiaTs 3a1a4u Ha 4acTH, IPOLIEHTHI, IPONOPLIMHU, HA

IOPOLIEHT OT YUCJa M YUCJIO M0 €ro NpoueHTy. OKpyriasaTh
IpoOU U IPOLEHTHI, HAXOAUTh NPUOIMIKEHUS YU CEIT.

ITpakTHueckas HAXOXJeHUE ApoOu (MTPOIIEHTA) OT BEIIMYNHBI U BEJTMYUHBI
pabota «OTHomeHHe | 1O €€ ApoOu (MPOLEHTY), NpoOU (IPOLEHTA), KOTOPBIN
JUIMHBI OKPYKHOCTH COCTaBJISIET OJIHA BeJIMYMHA OT Apyrou. Il puBoauTs,

K €€ IuaMeTpy» pa3duparthb, OEHUBATDH PA3JIUYHBIE PEIICHUS, 3aIUCU
pELIEHN TEKCTOBBIX 3a7ay.

N3BaexkaTs nHGOPMANMIO U3 TAOIUI U TUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIE TaHHBIE,

OIIPCACIATh HauOoIbIlIee U HAUMEHBIIIEE U3
MMpCaACTAaBJICHHBIX JaHHBIX
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6
HarusinHas reometpus. OceBas cuMMeTpus. Pacno3HaBaTh Ha yepTekax U H300pAKEHUAX, H300pakKaTh
CummeTpust LenTpanbHas OT PYKH, CTPOUTH C TIOMOIIBID HHCTPYMEHTOB (Urypy
CUMMETPHSI. (OTpe30K, JIOMaHYyI0, TPEYTOJIbHUK, IPSIMOYT OJIbHUK,
ITocTtpoenue OKPYHOCTb), CHMMETPUYHYIO JaHHOM OTHOCHUTEIBHO
CUMMCTPHUYHBIX HpHMOI\/’I, TOYKU.
uryp. HaxoauTs npuMepbl CUMMETPUU B OKPY’KaIOIIEM MUPE.
Hpgucmqecxax MoaeaunpoBath u3 Oymaru a8e GUTypbl, CAMMETPUYHBIC
abora .
pO 0 OTHOCHUTENBHO NMPSAMON; KOHCTPYMPOBATh T€OMETPUUECKUE
«OceBas .
KOH(UTYpaLKH, UCTIOIb3YsI CBOWCTBO CHMMETPHUH, B TOM
CUMMETPHUSI.
YHClie C OMOIIBIO IU(PPOBBIX PECYPCOB.
CummeTpusi B .
HccaenoBarb CBOMCTBA  H3yYEHHBIX ¢uryp,
IPOCTPAHCTBE

CBSI3aHHBIE C CHMMETPUEH, HCIIOJB3YS DKCIICPUMEHT,
HaOJII0ICHKE, MOJICIUPOBAHUE.

O00CHOBBIBATh, ONIPOBEPIaTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJEHUS O CUMMETPHUH PUTYD
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Boipaxkenus ¢ OykBamu

[Ipumenenue OyKB

Hcnoan3oBath O0YKBBI 111 0003HAYCHUS YHCEIT, TIPH 3aITUCH
MaTEMaTUYECKUX YTBEPKIACHUH, COCTABIATh OyKBEHHbIE

JUTSL 3aIICHU
MATEMATHIECKIX BBIPaKEHUS 110 YCIOBUIO 3aJa4H.
BBIPAXKEHHIT 1 HccaenoBarh HECIOXHBIE UYUCIOBBIE 3aKOHOMEPHOCTH,
IIPEIJIOKEHUMN. UCIIOJIb30BaTh OYKBBI JUIsl MX 3aIIUCH.
bykBeHHBIE BbIuncasaTh 4iCI0BOE 3HaYCHHE OYKBEHHOTO BBIPAKEHUS
BBIPKCHHA 1 IIPY 3aJaHHBIX 3HAUYEHUAX OYKB.
YHCJIOBBIE
3anuceiBaTh GOPMYJIBI: IEPUMETPA U IIJIOIIATN
NOJACTAHOBKH.
g IIPSAMOYTOJIbHUKA, KBAAPATa; JNIMHBI OKPYKHOCTH, IUIOLIATN
KBEHHBIEC
Y KpYra; BBIIOJHATH BBIYHCJIEHHUS 110 3TUM (popMyJiaM.
PaBEHCTBA,
CocTaBasaTh (POPMYJIBbI, BBIPAKAOIINE 3aBUCUMOCTH MEKY
HAaXO0KJICHHE
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
HEU3BECTHOTO .
KOJIMYECTBO, CTOUMOCTD; POU3BOJUTENBHOCTD, BpeMsl, 00bEM
KOMITOHEHTA.
paboThI; BHIIOJIHATH BBIYUCIIEHUS 110 3TUM (OpMyJIaM.
DopMyiisl

HaxoauThb HeU3BECTHBIM KOMIOHEHT apU(METHIECKOTO
JIEUCTBUA
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Harnsgnas reomerpus.

@urypsl Ha TNIOCKOCTH

14

YeTbIpEXYronbHUK,
IPUMEPBI

YETHIPEXYTOJIbHUKOB.

[IpssMOYTONBHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JIMaroHa’jeH.
N3mepenue yrios.
Buaber
TPEYTOJIbHUKOB.
[IepumeTp
MHOT'OYTOJIbHHKA.
[Tnomans Gurypsi.
DopMmyisl
nepuMeTpa u

() 116005
IPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEPEHUE TIJIOIIAIN
duryp.
[IpakTrueckas

MN300pakaTh Ha HETMHOBAHHOM M KJIeTYaTOM Oymare

C MCMOJIb30BAaHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJbHUKY C 33IaHHBIMH CBOMCTBAMMU: C
NapajyIeIbHBIMU, IEPIIEHAUKYIAPHBIMU, PABHBIMU
CTOPOHAMH, NPSIMBIMH yTJIAMH U Jp.,

paBHOOeIpeHHBIN TpeyronbHUK. [Ipeanarars u
00Cy:K1aTh CIIOCO0BbI, AJTOPUTMbI [TIOCTPOCHUS.
HcceaenoBarthb, HCIONB3YS SKCIIEPUMEHT, HAOMIOCHHE,
MOJIETMPOBAHUE, CBOMCTBA MIPAMOYTOJIbHUKA, KBaJApaTa,
pa3ouBaTh Ha TpeyroJbHUKU. OO0CHOBBLIBATDH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 IPAMOYTOJbHHKEC, KBaapaTc, Ppacnmo3HaBaTb BCPHLBIC H

HEBEPHBIC YTBEPKICHHUS.

H3mepsATh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YTIIBI, B
TOM YMCJIE B MHOT'OYTI'OJIbHUKE, CPABHUBATH YIJIbI;
Pacmo3HaBaTh OCTpbIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC
yribl. Pacno3dHaBaTh, H300paaTh OCTPOYTOJIbHBIN,
IPSIMOYTOJIbHBIH, TYIOYTOJIbHBIN, paBHOOEJPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJIbHUKH.

Bbruucjaarsb IMEPUMETP MHOTI'OYI'OJIbHUKA, IIJIOIIAAb
MHOTI'OYT'OJIbHUKA p336I/ICHI/IeM Ha MMpAMOYT'OJIbHHUKH,

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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pabora «Ilnomans Ha paBHBIE (UIYPHI, HMCIOJb30BaTh METPHUYECKHE €IUHUIIBI

Kpyra» W3MEPEHUS JUTHHBI U TIOMIAH.

Hcnoab3oBaTh NpudINKEHHOE U3MEPEHNe JITTUH U
TUIOMACH Ha KJIeT4yaTor Oymare, mpuOMmKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, TIJIOMIAIA KpyTa

[TonoxurenbHbIE U 40 Llensle yncia. IIpuBoaAuTH NpUMeEPHI UCIIOJIL30BAHUS B PEAIBHOMN KU3HU
OTpHUIIATEIIbHBIC YHCIIA Monyinb uncia, IIOJIOXKUTENIBHBIX M OTpULATENBbHBIX ynces. M300paxkaTh
reOMETpUYECKas LIEJIbIE YKCIIA, ITOJIOKUTENIbHBIE U OTPULIATEIIbHBIC YUCIIA
UHTCpHIpCTanus TOYKaMH HA YHCIIOBOM IIPSAMOM, MCIIOJIb30BATH YUCIIOBYIO
MoztyJisi. HucsioBbIe IpsAMYIO Ul cpaBHeHUs uucell. IlpumMeHsaTh npaBuia
TPOMCAYTKH. CpPaBHEHUS, YHOPAAOYUBATH LIEIIbIC YNCIIA; HAXOAUTh
ITonoxwurenbHbIEC U
MOZYJIb YUCJIA.
OTpULIATEIIbHBIC

DopMyIMPOBATH NPABUJIA BEIYUCIICHUS C
MTOJIOKUTEIbHBIMHA U OTPULIATEIbHBIMHA YUCIIAMU, HAXOAUTh
3HAYEHUS YUCIIOBBIX BBIPAKEHUM, COJACPIKAIIUX JEUCTBHS C

yucna. CpaBHEHUE
MOJIOKUTEIbHBIX U

OTpHIATEIHHBIX
ce HOJIOKUTENBHBIMU M OTPULIATEIbHBIMU YHCIAMHU.
qrCel. .
IIpuMeHATH CBOICTBA CIIO)KEHUS U YMHOXKEHUS IS
Apudmernueckue

. npeoOpa3zoBaHusi CyMM U MPOU3BEACHUI
JEUCTBUS C

IIOJIOKUTEIbHBIMHA
U OTPULIATEIILHBIMU
YHUCIAMHU.

Pemmenne TeKCTOBBIX
3a1a4
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[IpencraBieHue TaHHBIX

[IpsamoyronpHas
CHUCTEeMa KOOpIMHAT
Ha TJIOCKOCTH.
Koopannatel Touku
Ha MJIOCKOCTH,
adcuucca u
OpJIMHATA.
CronbuaTeie u
KpPYTOBBIE
TarpamMMel.
[IpakTrueckas
pabota
«IlocTpoenue
JUarpamMm).
Pemenue TekcTOBBIX
3a/1a4, CoAep KaIINX
JTaHHBIE,
MpEJCTaBICHHBIC B
TabNuIax U Ha
quarpammax

OO0BSICHATH U MIJIIOCTPUPOBATH MOHATHE MIPSIMOYTOJIBHOM
CUCTEMBI KOOPAUHAT Ha IIJIOCKOCTH, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM IIJIOCKOCTH
TOUYKU U (PUTYPBI IO 33JaHHBIM KOOpIUHATAM, HAXOAUTH
KOOPAMHATBI TOYEK.

Yurath CTONOYATHIE W KPYTOBBIE JTUATPAMMBI;

HHTEPNPETUPOBATH JTAHHBIE; CTPOUTH
cToj0yaTbIe JUarpamMMBsl. HUcnoas3oBarh
uHdopmanuio,

MNpEACTAaBJIICHHYIO B Ta6JII/II_[aX, Ha auarpamMmax JJis pCuiCHus
TCKCTOBBIX 3aJa4 U 3aJ1a4 U3 peaHBHOﬁ KHU3HHU

39
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HarnsimHas reomeTpus. 9 TIpSMOYTOJhHBIH Pacno3HaBaTh Ha yepTexax, pUCyHKaX, OMUCHIBATH
durypsl B IpOCTPAHCTBE napasuielIeuIes, nupamMuIy, Ipu3My, IWIUHIP, KOHYC, IMap, H300pakaThb Ux
Ky0, IpH3Ma, OT PYKH, MOJIEJTUPOBATDH W3 OyMaru, TUIACTUIINHA, TTPOBOJIOKH
nupaMua, KOHYC, u 1p. [IpuBoAUTH MpUMeEPBI 0OBEKTOB OKPYIKAIOIIETO MHUPA,
HUJIUHAD, Map 1 UMeIoIKX (OPMbI HA3BAHHBIX TEJl.
chepa. M cnob30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb,
Hsobpasenne OCHOBaHHE, BHICOTA, PAJIUYC U TUAMETD, Pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepnl
pa3BEPTOK
MHOTOT'PaHHHUKOB,
WIMHPA U KOHYCA.
[Ipaktuyeckas pabora
«Co3nanue monenei
IPOCTPAHCTBEHHBIX
buryp».

Ilonstue 00BEMa;
SIMHUITBI U3MEPCHHSI
o0béMa. OO0bEM
IPSIMOYTOJILHOTO
napajieienunea,
Ky0a, popmyibl
o0BbéMa

N3yuatp, UCNONb3YS IKCIIEPUMEHT, HAOIIO/IEHHE, U3MEPEHUE,
MOJEJIMPOBAHUE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAaHHBIX TEJ, BLIAABJISATH CXOJICTBA U PA3JINYUSA:
MEXK 1y TIUPAMUION U MPU3MOU; MEXKAY HHJIMHAPOM, KOHYCOM
Y IIapPOM.

Pacno3naBath pa3BEpTKU Napajuienenuneaa, Kyoa, npusmsl,
MAPAMUJbI, KOHYCA, LWIMHIPA; KOHCTPYMPOBATH JAHHbBIC
TEeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBaTh MOJAeIM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3mepaTs Ha MoaessiX: IJTUHBI pEOEp MHOTOTPAaHHUKOB,
JMaMeTp 1iapa.

BeiBoauth popmysry 00bEMa MPIMOYTOIBHOTO
napajuiesienuneaa.

Boeruncasats no popmysnam: 00bEM IPSIMOYTOJIBHOTO
napajienenuneaa, Kyoa; MCrojib30BaTh €IMHUIIBI U3MEPECHUS

00BbEMa; BBIYUCIATH O0BEMBI TEII, COCTABJIICHHBIX U3 KYOOB,
napajuIeNIeIUIS/IOB; peliaTh 3aa4u ¢ PeaJbHBIMU JJAHHBIMH

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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ITosropenue, 060bmeHu e, 20 BbIYHCJIATH 3HAUYCHUS BBIPAXKEHUH, COJIEPIKALLINX

IToBTOpEHNE
OCHOBHBIX ITOHSITUMN U
METOA0B KypcoB 5 U 6
KJIaCCOB, 0000IIIEHIE
1 CUCTEMaTHU3aIlus
3HaHUM

CHCTEMATH3ALNA HaTypaJIbHBIE, LIEIIBIE, [IOJIOKUTEIILHBIE U OTPULIATEIIbHEIE

Yyucia, OOBIKHOBEHHBIE U ACCATUYHBIE IPOOH, BBITIOJIHSITh
npeoOpa3oBaHUs YHUCEIT U BHIPAXKEHUIM.

Bpi0upaTh c1ocod CpaBHEHHUS YKCEJN, BHIUYUCICHU,
NPUMEHSITh CBOMCTBA apU(METHUYCCKUX JICHUCTBUI
JUTSL pAllMOHATN3ALNU BEIYUCIIEHU.

Pematsb 3agaum u3 peanbHON )KU3HU, MPUMEHATH
MaTeMaTHuyecKHue 3HAHMS IS PEIICHUS 3a/1a4 U3 APYTUX
PEAMETOB.

Pematrs 3agaum pasHbIMH  CHOCO0aMHM, CPABHMBATD,
BbLIOMPATH CNOCOOBI PEIICHUS 3a/1a4UH.

OcymecTBJIATH CAMOKOHTPOJIb BBIITOIHSAEMBIX IEUCTBUM U
CaMONPOBEPKY PE3yJIbTAaTa BBIYUCIECHUN

OBIIEE KOJIMYECTBO 170
YACOB I10
I[TPOI'PAMME
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PEJIEPAJIBHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJBHAA 3AIINCKA

Anrebpa sBISIETCS OJJHUM U3 OTMIOPHBIX KYPCOB OCHOBHOI'O OOIIEro 00pa3oBaHMUs:
OHa obOecreynBaeT M3y4YCHUE JPYTUX TUCHMIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK U
I'YMaHUTApHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl IPOJOJIKEHUSI 00pa3oBaHUs U
B TOBCEAHEBHOM >XM3HU. Pa3zBuTHe y oOydaromMXCsd HAy4YHBIX MPEJCTaBICHUN O
MPOUCXOXKJIEHUH M CYIIHOCTH anreOpamdeckux aOCTpakIui, croco0e OTpaxeHus
MaTeMaTH4YeCKOM HAayKOW SBJICHMM M TIPOIIECCOB B MPUPOJIEe W OOIIECTBE, POJIH
MaTEMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM IMO3HAHWH U B MPAKTHKE CIIOCOOCTBYET
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS M KAYECTB MBIILJICHUS, HEOOXOAUMBIX ISt
ajanTanuy B COBpEeMEHHOM HH(ppoBOM oOImiecTBe. M3ydeHue anreOpsl oOecrednBaeT
pa3BUTHE yMEHHUS HAOII0IaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTHA MBIIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS W BBIBOJBI, (OpMYIUpOBaTh yTBepxkaeHUA. (OCBOCHHE Kypca anreOpbl
oOecrieunBaeT pa3BUTHE JIOTHUECKOTO MBINUICHUS OOYYaIOIIMXCS: OHH HCIOJIB3YIOT
JNETYKTHBHBIE ¥ WHAYKTHBHBIC pACCYXACHUS, OOOOIMEHHEe ¢ KOHKPETH3AIHUIO,
a0ctparupoBanre u aHaioruto. OOyueHue anreOpe MpearnonaracT 3HAYUTEIIbHBIN
00bEM CaMOCTOSITEILHON JEATETLHOCTA OO0YYaroIIUXCsl, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 ABISIeTCs peaau3alnen 1eaTeIbHOCTHOTO MPUHLNIA 00YYEeHHUS.

B crpykType mporpamMmmbl yuyeOHOro Kypca «Ajiredpa» Ui OCHOBHOTO OOIIETO
o0pa3oBaHHUS OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOUYECKUE JIMHUMU:
«Yucna u  BBIYUCIHEHUS», «AJreOpauveckue BBIpOKECHHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnaas u3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHHUUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJICUCTBYS C JIPYTUMU
ero JuHHSAMU. B Xome u3ydeHus ydeOHOro Kypca OOYyYaromIMMCS MPUXOIUTCS
JIOTUYECKU PACCYXAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U C
3THM B IPOTpaMMy Y4eOHOTO Kypca «Anredpay BKIFOUEHBI HEKOTOPHIE OCHOBBI JIOTHUKH,
NpeACTaBICHHBIE BO BCEX OCHOBHBIX pa3jiellaXx MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOLIME OBJIQJICHUIO 00yJaroIUMUCS OCHOB YHUBEPCAILHOTO
MaTeMaTHYeCKOTO s3bika. CoaepKaTeIbHON W CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTO
Kypca «AnreOpa» SBIISIETCSI €r0 HUHTETPUPOBAHHBIN XapakTep.

Conepxxanue TuHUM «YKciia U BRIYUCICHUS» CIY>KUT OCHOBOM JJiS JajdbHEUIIEero
U3Y4YEHUS MaTeMaTUKH, CIOCOOCTBYET Ppa3BUTHUIO Y OOYYAIOUIUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHS TOJIb30BAThCS  AJITOPUTMAaMM, a TakKXKe
NPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TMOBCEIHEBHOM KU3HHU.
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Pa3Butre moHsATHS O YKCIie Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS CBA3AHO C
palMoOHANBHBIMA U UPPALMOHATLHBIMU YUCIaMH, (HOPMUPOBAHUEM MPEJICTABICHUNA O
JCUCTBUTEILHOM 4YHCJIE. 3aBepIleHWE OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOI1eMy 00pa30oBaHHUIO.

Copepxanve NByX anreOpanuecKux JIMHUM — «AJreOpandecKue BBIPpOXCHUS» U
«YpaBHEHHSI Y HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHHIO Yy OOyYaAIOIIMXCS
MaTEMaTHYECKOTO armapara, HEOOXOJWMOTO Il PENICHHS 3a1ad MaTeMaTHKH,
CMEXHBIX TPEAMETOB W MPAKTUKO-OPHUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHusd Y4eOHBIM MaTepuall TPYNHUPYETCS BOKPYT PALMOHAIbHBIX
BBIpQXKECHUI. Anredpa IEeMOHCTPHpPYET 3HAYCHHE MAaTEMAaTHKH KakK sI3bIKa st
MOCTPOCHHUSI MaTeMaTHUYECKUX MOJIEIeH, OMUCaHUs MPOIECCOB M SIBICHUN PEalbHOTO
mupa. B 3amaum  oOyueHuss anreOpe BXOAAT TakkKe JaJibHEWIee pa3BUTUE
QITOPUTMHUYECKOTO MBIIIICHUSI, HEOOXOAMMOIr0, B YaCTHOCTH, JJII OCBOCHHS Kypca
nH(OPMATHKH, W OBJIAJCHNE HaBBIKAMH JICTYKTUBHBIX paccyxiaeHuid. [IpeoOpa3oBanue
CUMBOJIBHBIX (OPM CHOCOOCTBYET PAa3BUTUIO BOOOpaKEHHsI, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTRY.

Conepxxanve (QyHKIIMOHAIBHO-TPaQUUECKON JHHUM HAIEJICHO Ha IMOJy4YCHHE
00y4JaroImMMUMHCS 3HAHUK 0 (PYHKIMSIX KaK BaXKHEHUIIICH MaTeMaTHUYCCKON MOJETH IS
OMHCAHUSI U WCCICIOBAHUS Pa3HOOOpPA3HBIX MPOIECCOB W SBICHUNA B TPUPOJE U
oOmectBe. M3ydenne marepuana CrocoOCTBYeT Pa3BUTHIO Y OOYUYAIOIMUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BHIPA3UTEIIBHBIC CPEICTBA SA3bIKA MATEMATUKH — CIIOBECHBIC,
CUMBOJIMYECKHE, TpaduuecKkre, BHOCUT BKJIA B JOPMUPOBAHUE TIPEACTABICHHUA O POJIU
MaTEMaTUKH B PA3BUTUU ITUBUIN3AINHA U KYJIbTYPHI.

CornacHo yyeOHOMY IulaHy B 7-9 Kilaccax m3ydaeTcsl yueOHbIl Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONINE OCHOBHBIC paslenbl conaepkanusa: «Yuciaa
BBIUMCIICHUS», «ANreOpandeckne BBIPAKCHHS», «YpPaBHEHHS U HEPaBEHCTBay,
«DYyHKIHAWY.

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX U HW3Y4YeHHS Yy4eOHOro Kypca
«Anrebpay, — 306 yacos: B 7 kinacce — 102 gaca (3 yaca B Heenmo), B 8 kinacce — 102
yaca (3 Jaca B Heieno), B 9 kinacce — 102 yaca (3 yaca B He/IeI0).

COJAEPKAHUE OBYUYEHUA

7 KITACC Yuciia v BBIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECSITUUYHBIE, IEPEX0/l OT OJHON (OPMBI 3amucu ApooOeit
K aApyrod. lloHsiTHEe palMOHANBHOIO YHCIA, 3alHUCh, CPAaBHEHHUE, YHOPAIOYMBAHHE
panMoHaNbHBIX yuced. Apudmernueckue IEHCTBUA C PAIMOHAIBHBIMU YHUCIAMHU.
Pemienue 3amay u3 peanbHON MPaKTUKKU HA YaCTH, HA IPOOH.
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CremeHb C HaTypalbHBIM [IOKa3aTeJeM: OMpenesieHue, MpeoOpa3oBaHUe
BBIPOKCHU HA OCHOBE OMpENEICHUS, 3aluch OONbIIMX 4Yucend. [IpoleHThl, 3amuch
IPOLIEHTOB B BHJIE JApOoOM W JApoOM B BUAEC MPOIEHTOB. TpuW OCHOBHBIC 3a/Jaud Ha
IIPOLICHTHI, PEIICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

[IpumeHeHne NMPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOYKHUTEIU HATYpaJbHBIX
YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE NpAMas U oOpaTHAsi IPONOPLHUOHATBHOCTH.
AJiredpandecKkue BbIPaKeHHU S

IlepemeHHbIE, YUCIOBOE 3HAYECHUE BBIPAXKEHUS C IEpPEMEHHOW. JlomycTumeble
3HaueHUs TepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXIY BEJIWYMHAMU B BHJIE
dopmynbl. Beruncnenus no ¢opmynam. IIpeoOpazoBanre OyKBEHHBIX BbIPAKEHHI,
TOJIECTBEHHO PAaBHBIE BbIpAXKEHUS, IIPaBUIIa TPeoOpa30BaHus CYMM M MPOU3BEICHUI,
IpaBUJIa PACKPBITUS CKOOOK U IIPUBEIEHUS OTOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYypaJIbHBIM I10KA3aTEIIEM.

Opnounensl u MHorowieHbl. CreneHb MHorowieHa. Cro’KeHHE, BBIYUTAHUE,
YMHOKE€HHE MHOTOWICHOB. POpMYIbl COKPAIIEHHOIO YMHOXEHHUSA: KBAJApaT CyMMBbI U
KBazpaT pa3zHocTu. PopMyna pasHOCTH KBaApaToB. Pas3nokeHne MHOrOYJIEHOB Ha
MHOKHTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YypaBHEHHs, IMpaBuja MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWJIBHOCTb YPAaBHEHUH.

JIluHeniHOe ypaBHEHHME C OJHOM IIEPEMEHHOW, 4YHCJIO KOPHEH JIMHEUHOIO
YPaBHEHM, pEUICHUE JIMHEWHBIX ypaBHEHUH. COCTaBIICHHE YPaBHEHWMU II0 YCIIOBUIO
3a7aun. Perienue TeKCTOBBIX 3a4a4 € IIOMOLIBI0 YPaBHEHUH.

JIuneliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMM U ero rpadguk. Cucrema ABYX
JUHEWHBIX YPAaBHEHUH C IBYMs NepeMEHHbIMU. Pelienue cuctem ypaBHEHHUM criocooom
IOACTaHOBKHU. [Iprmepsl perieHns TEKCTOBBIX 3a/1a4 ¢ IIOMOIIbIO CUCTEM YPaBHEHUH.

DOYyHKIMH

Koopannara touku Ha npsmou. UucnoBele npomexyTku. PaccrosHue mexay
JIBYMsI TOYKaMHU KOOPJAMHATHOM MTPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcmucca U opAMHATA TOYKU
Ha KOOPAMHATHOM MIOCKOCTH. [IpuMepsl rpadukoB, 3agaHHbIX QopMynamu. UTeHue
rpadukoB peanbHbIx 3aBucumocteld. [lonsarue ¢pynkuuu. I'padpux Pynkunuu. CpoiicTBa
bynkuui. Jlunerinas Qynkuus, e€ rpadux. I'papux dynkuuu y = |x|. I'padpuueckoe
pelLICHUE JTMHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUH.
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8 KJIACC YucJa 1 BbIYHCJIEHUA

KBanpatnsiii kopenb u3 uucia. [lonstue o0 uppanuoHagibHOM uuciie. JlecsaTuaabie
NpUOIIDKEHUST UppallMoHaNbHBIX uuceld. CBolcTBa apuMeTHYecKuX KBaJpaTHBIX
KOpHEH U UX IPUMEHEHHE K MPe0Opa30BaHUIO YUCITOBBIX BBIPAKCHUN U BEIYUCIICHUSM.
JleCTBUTEIbHBIC YHCIIA.

CreneHb ¢ UenbIM MoKaszaTeneM U €€ cBoiicTBa. CTaHaapTHAs 3allUCh YUCTIA.

AJsiredOpanyvecKkue BbIPaKeHUS

KBazparHbiii TpEXWIECH, pa3I0AKEHUE KBAPATHOIO TPEXUIICHA HA MHOKUTENU.

AnrebOpandeckast 1podb. OCHOBHOE CBOMCTBO anreOpandeckoit apoou. CroxeHue,
BBIUMTAHWE, YyMHOXKEHUE, JeJieHHe anreOpamdeckux apoOeit. ParumonanbHbIe
BBIPAKECHUS M UX TIPEOOpa3oBaHUE.

YpaBHeHUs] H HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opmyna KOpHEH KBaIpaTHOTO ypaBHEHHUA. Teopema
Buera. Pemienne ypaBHeHUM, CBOAAIIMXCS K JIMHEMHBIM W KBaApaTHbIM. lIpocrenmme
IpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

I'paduueckass mHTEpnpeTanus ypaBHEHHH C JBYMsI MNEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPaBHEHMM C JByMs TIiepeMeHHbIMU. [IpumMepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3aa4 anredOpanyeckum CrocoOoM.

UucnoBble HEpaBEHCTBA U HMX CBOMCTBA. HepaBeHCTBO € OJHOM IEPEMEHHOU.
PaBHOCHUIBHOCTD HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C OJAHOW NepeMeHHOW. CucTeMsl
JIMHEMHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DOyHKUMH

[Tonsitue dynkumn. OOIACTh OMpENEIeHUST U MHOMXECTBO 3HAYEHUW (PYHKITUU.
Crioco0Onl 3a1anust QyHKIHI.

I'padux pynkunn. Urenue cBoicTB PpyHkimu no e€ rpaduky. [Ipumepsl rpaduxos
(GyHKIMIA, OTpaKAIOIINX peabHbIe MPOIIECCHI.

OyHKIIMK, ONHUCHIBAOIIHME TMPSAMYI0O M OOpaTHYI  MPOMOPLIHOHAIBHEIC
3aBHCHMOCTH, uX Tpaduku. DyHknum Yy ¥y =x,y =Vx, Y=|x|. T'paduueckoe
pellIeHNEe YPaBHEHUN U CUCTEM YPaBHECHU.

9 KJIACC YucJia 1 BbIYHCJIEHUA

ParnmonanpHbie 4Mclia, HppalMOHAJIbHBIE 4YHCJIa, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOu. MHOXKECTBO JACHCTBUTEIIHLHBIX YUCEII, JEHCTBUTEIBHBIC YUCIa KaK
OECKOHEUYHBbIE JEeCATUYHBIE IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JICUCTBUTEIBHBIX YHCET M KOOPJUHATHOU MPSMOM.
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CpaBHeHUE  JIECTBUTENBHBIX  4YHCeN, apupMeTUYeCKue  JIeUCTBHUS c
JNEHCTBUTENBHBIMU YUCIAMU.

Pa3zmepsl OOBEKTOB OKPYKAIOIIETO MHpPA, [UIMTEIBHOCTH IPOIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmxkEnHOe 3HAYEHHE BEIUYMHBI, TOYHOCTh NpUOMMKeHUs. OKpyrieHue
yucen. [Ipukuka u olieHKa pe3yJIbTaTOB BEIYUCICHUH.

YpaBHeHUs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PemeHne ypaBHEHHM, CBOASIIUMXCA K KBAaJAPATHBIM.
bukBagpatHoe ypaBHeHue. lIpumepbl pelieHuss ypaBHEHUW TPETbEW W UYETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemienne npoOHO-pallMOHANIBHBIX YpaBHEHUW. PerieHwe TEKCTOBBIX —3ajay
anreObpanyecKkuM METOJIOM.

VYpaBHeHue C JByMs NEpeMEHHBIMM U ero rpaduk. PemeHue cucrem aByX
JIMHEWHBIX YpaBHEHUW C JIBYMs NEPEMEHHBbIMHU. PemieHue cucteM ABYyX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpoil cTeneHu. ['paduueckas
UHTEpIIPETALA CUCTEMBI YPABHEHUH C JIBYMs [IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1au alnredpandeckum crocoooMm.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
WHTEPIIPETALIAS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DOyHKIMU
KBagpatuunass Qyukius, e€ rpaduk u cBoictBa. [lapabona, KOOpIMHATHI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPUH NMAPAOOJIBI.

£
padmcn ysi: Y = 2% Y= Rx+b y= 2 y=xy=Vx y=x|

U UX CBOUCTBA.

YuciioBbIE OCIEA0BATENIBLHOCTH U MPOrPecCUn

[loHsiTHE 4YMCIIOBOM  MOCIENOBATEIBHOCTH. 3aJaHHE  II0CJIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyoi u Gopmysoit N-ro wieHa.

Apudmernueckas u reomeTrpuueckas mnporpeccun. DopMmynsl N-TO  WieHa
apu(PMETUUECKOI U T€OMETPUUECKON MPOrpecCuii, CyYMMbI IIEPBBIX N YJIEHOB.

N300pakeHne 4ieHOB apu(PMETUYECKOW U T€OMETPUUECKON MPOrpeccuil TouKaMu
Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUUAIbHBINM pocT. CIOXKHBIC
IIPOLIEHTHI.
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INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yabTATHI OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 7 kiaacce: Uucsia v BbIYMCIEHHST

BrInonHsTh, coueTas yCTHbIE M TMCbMEHHbBIE MPUEMBI, apruMETHIECKUE IEHCTBUS
C palMOHaJIbHBIMU YUCJIAMHU.

HaxonuTe 3Ha4eHUs1 YUCTOBBIX BBIPAXKEHUHN, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOObI
U PUEMBI BBIYUCIICHUS 3HAYCHHUI JPOOHBIX BRIPAKEHUMN, COJEPKAIMUX OOBIKHOBCHHBIC
U JICCATUYHBIC JPOOH.

[lepexoauTh OT OmHOW (OPMBI 3amUCH dYHCEN K Jpyroil (mpeoOpa3oBBHIBATH
JECATUIHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JECATUUHYIO IpOOB).

CpaBHUBATH U YIOPSAIOUYNBATH PAllUOHAIILHBIC YUCIIA.

OKpyrJisTh Yucia.

BpInoONHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIYMCICHHUM, OLEHKY 3HA4YEHUU
YUCJIOBBIX BBIPAKEHUN. BBINOIHATH JEHUCTBHS CO CTENEHSIMU C HaTypaJbHBIMU
MTOKA3aTENSIMH.

[IpumeHAT, NpPHU3HAKH ACTUMOCTH, PA3JIOKECHUE HA MHOXKHUTEIW HATypaIbHBIX
YUCElL.

PemaTte npakTHKO-OpUEHTUPOBAHHBIE 3a]a4H, CBSI3aHHBIE C OTHOLICHUEM BEJINYHH,
MPONOPIMOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl PEMICHUS 3a4a4 ¢ YYETOM OTPAaHUYEHHI, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJredOpanveckue BbIpaKeHU s

Hcmonp30BaTh anreOpandecKylo TEPMHHOJIOTHIO U CUMBOJIMKY, TPUMCHATH €€ B
IPOIECCEe OCBOCHHSI YIeOHOTO MaTepuara.

Haxomute 3HaueHusi OyKBEHHBIX BBIPAXXEHUW TPU 3aJ@HHBIX 3HAYCHUAX
NIEPEMEHHBIX.

BrimonHaTh mpeoOpa3oBaHUs IEJOT0 BBIPAXKEHUS B MHOTOYJIECH MPUBEACHHEM
MOJIOOHBIX CJIATa€MbIX, PACKPHITHEM CKOOOK.

BhITIOTHATS YMHOXKEHHE OJHOUYICHA HA MHOTOWICH U MHOTOWICHAa HA MHOTOYJIEH,
IPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyIecTBIATh Pa3l0oKeHHE MHOTOYJICHOB HA MHOYKUTEH C TIOMOIIIbIO BEIHECEHUS
3a CKOOKH OOIIEr0 MHOXKHTEJIS, TPYIITUPOBKH CaraeMbIX, IPUMEHEHHS GOpMYJT
COKpPALLEHHOI'O YMHOXKEHHS.

[TpumensaTs mpeoOpa3oBaHUsT MHOTOYJICHOB IS PEIICHUS PA3IMYHBIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MPEMETOB, U3 PeaTbHON IPAKTHKH.
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Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypAIbHBIMU IIOKA3aTEISIMU JUTSL
npeoOpa3oBaHUs BRIPAKCHUN. Y paBHEeHUs] M HEPABEHCTBA

Pemare JMHEVHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, IPUMEHSS IIPaBUIIA
Iepexo/ia OT UCXOJHOTO YPABHEHHMSI K PaBHOCWIBHOMY eMy. [IpoBepATsh, ABISETCA U
YUCJIO KOPHEM YPaBHEHUS.

[IpumensTe rpaduyeckre MeTOAbl MPU PELICHUH JIMHEWHBIX YpPaBHEHMH W HX
CUCTEM.

[TonGupate mpUMepHI Map YUCE, SIBISIFOIMIMXCS pPEeIeHUEM JTUHEHMHOrO ypaBHEHHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUJIOCKOCTH TpauK JMHEWHOTO YPaBHEHHS C ABYMs
epPEMEHHBIMH, MOJIb3YACH IPpaUKOM, MPUBOAUTH IPUMEPHI PEIICHHS YPaBHEHUS.

Pemare cucrtemsl IByX JMHEHHBIX YPaBHEHHMM C JIBYMs NEPEMEHHBIMH, B TOM
qrcie rpaduIecKu.

CocraBiATh ¥ pemiaTh JUHEMHOE YPAaBHEHUE WIM CUCTEMY JIMHEWHBIX YPAaBHEHHI
[0 YCIIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4d
IIOJIy4YECHHBIN pe3yJbTar.

DyHKIMHA

N300paxkath Ha KOOPAUHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3aIUCHIBATh YUCIOBbIE IPOMEKYTKH Ha
anreOpandeckoM S3bIKe.

OTmeuaTs B KOOPIMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJIWHATaM,
CTpOUTh Tpaduky TUHENHBIX QyHKUIUNA. CTpouTh rpaduk GyHKIUU ¥ = |x|.

OnuceIBaTh ¢ TOMOIIBIO PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXK/Ty BETMUNHAMMU:
CKOPOCTh, BpPEMsl, pacCTOSIHHE, II€Ha, KOJMYECTBO, CTOMMOCTH, MPOU3BOAUTEIHHOCTS,
BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 TMpeACTaBlIeHHWs U aHauu3a WH(opMmaIuwy,
U3BJICKAaTh U UHTEPIPETUPOBATh MHYOPMALMIO U3 I'paUKOB peaNbHBIX MPOIECCOB U
3aBUCHMOCTEM.

[IpenmeTHble pe3ynbTaThl OCBOCHUS MPOTPaMMbl Y4EOHOrO Kypca K KOHILY
o0yueHus B 8 kiacce:

Yuciia v BbIYUCTICHUS

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOXECTBE JEHMCTBUTEIBHBIX YUCEI
JUISE CpaBHEHHS, OKPYIJICHHsS] M BBIYMCICHUN, W300pakaTh JCWCTBUTENbHBIC YHCIIA
TOYKAMU HAa KOOPJAUHATHOU MPSIMOMU.
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[IpumensTe TOHSATHE apU(METUYECKOTO  KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJb3yd IMpPU HEOOXOJMMOCTH KaJbKYJISTOp, BBIMOIHSATH
npeoOpa3oBaHusl BBIPAKECHUM, COIEpKAIINX KBaJIpaTHbIe KOPHHU, UCIIOJIb3Ysl CBOMCTBA
KOpHEM.

Ncnons3oBaTh 3anucu OOJBIIUX U MaJbIX YUCE C MOMOIIBIO JIECATUYHBIX JIpOOeit
u crerneneit uncia 10. Anredpanyeckue BbIpaskeHHUs

HpI/IMeHﬂTB IIOHATHUC CTCIICHHN C LCJIBIM ITOKAa3aTCJICM, BBIIIOJTHATD Hp606paBOBaHI/I${
BI)Ipa)KCHI/If/'I, CoACPpKaAMMUX CTCIICHU C LCJIBIM ITOKA3aTCIICM.

BbINONHATE TOXKIECTBEHHbIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUW Ha
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOYJIEHAMU U alIre0pandyecKumMu Apo0smHu.

PaCKJIaI[I)IBaTB KBaﬂpaTHBIﬁ TpéX‘IJICH Ha MHOKHUTCIJIN.

[IpumensaTes nmpeoOpa3oBaHMs BBIPAKEHUN U1 PELICHUS PA3IUYHBIX 337ad U3
MAaTE€MATHKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHOU IPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE, KBaApaTHbIE YPAaBHEHUS M PALMOHAIbHBIE YpPAaBHEHUS,
CBOJAIIMECS K HUM, CHCTEMBI JIByX YPABHEHHH C IBYMs IEPEMEHHBIMH.

IIpoBOAUTE MPOCTEUIINE HCCIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM
quciie C TNPUMEHEHHEM TIpaduyuecKux TMpeacTaBieHui (ycTaHaBIMBaTb, HWMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUH PELLIEHUs], €CJIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexoauTh OT cOBECHOW (OPMYITHPOBKH 3a1a4yu K €€ anreOpandeckoil Moienn
C MOMOILBIO COCTABJICHUS YPABHEHHS WJIA CUCTEMbl YPABHECHHM, NHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 33aJa4M MOJTYUYEHHBIN pE3yJbTaT.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB MAJISI CPABHEHHMS, OLICHKH, pEIlaTh
JIMHEWHbIC HEPaBEHCTBA C OJIHOM MEPEMEHHOM M WX CHUCTEMBbl, JlaBaTh rpadUuecKyro
WJUTIOCTPAIMI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMU

[lonumaTh M HCMOJIB30BaTh (DYHKIMOHAJIBHBIE TIOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUEHHUsI), OINpEACNATh 3HAueHHEe (YHKIUMU 10 3HAYEHUIO
aprymeHTa, OmpeneNsTh cBoWcTBa (yHkIuMU 1o e€ rpaduky. Crpouth rpaduxu
AJIeMEHTApHBIX PYHKIMI BUaa:

y="2y=x%y=x'y=Vx y=x|
x’ ’ ’ ’ , OIIMCBIBATh CBOMCTBA YUCIOBOU (PYHKIIUU

1o e€ rpaduxy.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI MPOTPAMMbl YYEOHOrO Kypca K KOHILY
oOyueHus B 9 kiacce:
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YucJia 1 BLIYUCIEHUS

CpaBHUBATH M YHOPSAOUYNBATH pallMOHAJIBHBIC U HPpaAllMOHAIbHbBIC YHCIIA.

BoinmonHsaTe apudmMmeTHyeckrue IEUCTBUS C pPaAllMOHAIBHBIMU YHCJIAMH, COYeTas
YCTHBIE W TMCbMEHHBIE NPUEMBI, BBIIIOJIHATh BBIYUCICHHUS C HPPALMOHAIbHBIMU
JHCIIaMH.

Haxonuth 3HaueHUsi CTENEHEW C UENbIMH MOKAa3aTeNIMU M KOPHEW, BBIUYHUCIISTH
3HAYEHUS YUCIIOBBIX BBIPAXKCHUM.

OKpyraarh  J€UCTBUTEIBHBIE YHWCIIA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate JIMHEVHBIE M KBaJpaTHbBIC yPAaBHEHMS, YPAaBHEHMS, CBOJSINMECS K HUM,
npocTeiiune ApoOHO-paliOHaIbHbIE YPABHEHUSI.

Pemars cucTeMsl IByX JIMHEHHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIACTCS JIMHEMHBIM.

Pemath TeKCTOBbIE 3a7auu alNreOpanvdeckuM CrocoOOM C MOMOIIbIO COCTaBICHHUS
YPaBHEHHUsI WIM CUCTEMBI IBYX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOANTE MpPOCTEUIINE MCCIECIOBAHUS YPABHEHUN W CHCTEM YPABHEHMM, B TOM
Yyyclie C MNPUMEHEHUEM TIpa@UUecKuX MNpeACTaBICHU (yCTaHaBIMBaTh, HUMEET JIH
YpaBHEHHE WJIM CUCTEMA YPAaBHEHUI pEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

Pewiate IMHEiHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, H300pakaTh PEIICHUE
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3alIACHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Pemare cucTembl JTMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIKOYAIOIIME
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha YHMCIOBOU
IPSIMOM, 3aIMCHIBATh PELIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHNUH PA3JIMYHBIX 3a1a4.

DOyHKUNH
Pacnio3naBsatsn (GYHKIIUM ~ U3YYCHHBIX BHUIIOB. IToka3wIBaTh
CXEMaTHUYECKHU PACIOJIOKEHHUE Ha KOOPIMHATHOM IIOCKOCTH rpadukoB (GYHKIUN BUAA:

— —k 2 — 23 = —
y= fxy=Ax+b y=_,y=ax?+bx+c, y=x° y=Vx y=|x|_

3aBUCUMOCTH OT 3Ha4€HUM KO3((OUIIMEHTOB, ONUCHIBATh CBOMCTBA () yHKLIUA.

Crpouth u u300pakaTh CXeMaTHMYECKH TpapuKyd KBAJAPATUUYHBIX (DyHKUUH,
OINHCHIBATh CBOWCTBA KBAIPATUYHBIX (PYHKIMI 110 X rpaduKaM.

PacroznaBaTh KBaapaTHMuHy0 (QYHKIUIO 10 (opMmyne, MNPUBOAUTH IMPUMEPHI
KBaJPATUYHBIX (PYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUH.

YucsioBble MOCTE10BATETLHOCTH U MPOTPeCcCH
Pacno3HaBaTh apupMETHUECKYI0 M TEOMETPUUYECKYIO TPOTPECCHH TMPHU Pa3HBIX
crioco0ax 3a1aHusl.
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BbIMIONHATS  BBIYMCIEHUS C  HUCIHOJNb30BaHMEM  (GoOpMyl  n-TO  4YieHa
apu(pMETUIECKON 1 T€OMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath 4IeHBI MOCIEIOBATEIHHOCTH TOYKAMU HA KOOPIUHATHOM ITIOCKOCTH.

Pemate 3agaum, CBSA3aHHBIE C YHMCIOBBIMHU ITOCIIEIOBATENIBLHOCTSIMHU, B TOM YHUCIIE
3a/layd W3 peajbHOM KW3HM (C HWCIOJBb30BAaHUEM KANBKyJIATOpa, IU(POBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IIVTAHUPOBAHUME

7 KIIACC
Hanmenosanne paziena KoqudecTso OCHOBHOE OcHOBHBIE BUJIBI JEATETLHOCTA 00yYarOIIUXCS
(Tembl) Kypca 4acoB COJIEpKaHHE
Yucna v BEIYACIICHHUS. 25 [Tonsatne CucreMaTU3HPOBATH M 000ramiaTh 3HAaHUA 00
PannonansHbIe yncaa palliOHAJIBHOI'O OOBIKHOBEHHBIX M JICCITUYHBIX JIPOOSIX.
qucia. CpaBHUBaTh U YNOPSA0YHUBATH APOOH, TpeoOpPa30BHIBAS
ApudmeTnieckue MIPU HEOOXOTUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

JICUCTBUSA C
palMOHATbHBIMUA
yucnamu. CpaBHEHHUE,
YIIOPSIIOUYNBAHUE

PpadruOHAJIbHBIX YHUCCII.

CremeHp ¢
HATypaJIbHbIM
MOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha JpooHu,
MPOLEHTHI U3
peaIbHOM MPAKTUKHU.
[Ipuznaku
JICITMOCTH,
pa3ioXKeHusl Ha
MHO>KHTEIIN

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO JIPOOb.

IIpumeHsaTH pa3HOOOpa3HbIe CIIOCOObI U MPUEMBI
BbIYHMCJICHHUS 3HAYeHHU I JPOOHBIX BHIPAKECHUH,

coziep Kaimmx 0OBIKHOBEHHBIE U ICCSITHYHBIE TPOOH:
3aMEHSTh IPH HEOOXOAUMOCTHU JECATUYHYIO APOOb
OOBIKHOBEHHOH M OOBIKHOBEHHYIO AECATUYHOU, TPUBOIUTH
BEIpaXKEHHE K opMe, HanboJsiee yT00HO! /TSl BRIYUCIICHUH,
npeoOpa3oBbIBaTh APOOHBIE BEIPAXKEHHS HA YMHOKEHHUE U
JieIeHUE JECATUYHBIX IPO0eH K TEUCTBUSIM C LIEJIbIMU
YHUCIIAMH.

IIpuBoAUTH YHCI0BbIE U OYKBEHHbIE PUMEPbI CTEIIEHU C
HATypaJbHBIM MOKa3aTenaeM, OObSICHSA 3HAUCHHUS] OCHOBAHMUS
CTENIEHU M MOKa3aTess CTENeHU, HAXOAUTh 3HAUCHUS
cTerneHel Buaa a" (a — 1r000¢e parmoHaIbHOE YUCIIO, N —
HaTypajIbHOE YUCIIO).

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
YOV "LUKOJIA "YCMAHMUSA", daTbixoB Unbcyp MynnaHyposuy, IMPEKTOP
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HaTypaJlbHBIX YHCEJL.

JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
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Peanbnbie
3aBucuMocCTH. [Ipsamas
u oOpaTHas
IPONOPLIMOHATILHOCTH

IloHuMaTh CMBICH 3amKuCcH OOJBIIUX YHUCET C MOMOIIbIO
JECATUIHBIX Ipo0eli u creneneid yncna 10, npuMeHsATh ux
B pEaJbHBIX CUTYAIUSX.

IIpuMeHATH IPU3HAKYU AETUMOCTH, Pa3JIOKEHUS Ha
MHOXHUTEIU HATYPaJIbHBIX YHCEIL.

Pemarts 3agaum Ha 4acTu, IPOLICHTHI, IPOMOPIIMH, HA
HaxO0XJIeHUe ApoOu (IIPOLIeHTa) OT BEIMUUHBI U

BEJIMYMHBI 110 €€ ApoOu (IIPOLIEHTY), Ipodu

(IpolieHTa), KOTOPBIN COCTaBJIsIET OHA BEIUYMUHA OT
JIPYTOM.

IIpuBoauThH, pa3dUpPaTh, OLEHUBATH PA3TUYHBIC PEILICHHUS,
3aMKCH pelIeHUu TEKCTOBBIX 3a/1ay.

Pacno3naBath U 00BSICHATH, ONIUPASICh HA ONIPECIICHUS,
MPSMO MPOTIOPIIUOHATBHBIE U 0OPATHO MPOMOPIIMOHATHHBIC
3aBUCUMOCTH MEXKy BEIMUMHAMU; PUBOJAUTH NPUMeEPbI
ATUX 3aBUCUMOCTEH M3 PEATbHOTO MUPA, U3 APYTHX YIeOHBIX
MPEIMETOB.

Pemarts npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4X HA JIpoOu,
MPOIIEHTHI, MPSIMYIO U 0OPATHYIO POMOPIIMOHATIBHOCTH,
MPOTOPLIUU

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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AnreOpandeckue 27 ByKBeHHbIE OBaagerb airedpanyeckoi TEPMUHOJIOTUEN U CUMBOJIUKOMH,
BBIPAKEHUS BbIpAKEHN NPUMEHSATH €€ B IPOLECCE OCBOCHUS YUEOHOr0 MaTepuaia.
' Haxoauth 3HaueHus1 OyKBEeHHBIX BBIPAKCHUN TIPU
[lepemenHbI€.
3aJJaHHBIX 3HAYCHUAX OYKB; BBITIOJHSATH BRIYUCIICHHUS T10
Jlonyctumsle
bopmynam. BeINOJHATH TPe0oOpPa30BaHUS LIEIOTO
3HAYEHMUS
BBIPQXEHUSI B MHOTOWIEH MPUBEICHUEM MTOAO0HBIX
EePEMEHHBIX.
cllaraeMbIX, PaCKpPbhITUEM CKOOOK. BBINOJIHATH YMHOXKEHNE
DOopMyIJIbI.

OJHOYJICHA
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[TpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacKpbITHE CKOOOK M
MIpUBEICHUE
TOJIOOHBIX
ciaraembrx. CBoiicTBa
CTCIICHU C
HaTypaJIbHbIM
MoKa3aTeJieM.
MHOTOYJICHBI.
Cnoxenne,
BBIYMTAHUE,
YMHOXXECHHUE
MHOT'OYJICHOB.
dopMmyiisl
COKPAIIEHHOT O
YMHOXEHHUS.
Pa3noxenue
MHOTOWICHOB Ha
MHO>KHTEIIN

Ha MHOTOYJIEH U MHOTOWJIEHA Ha MHOTO4JICH, IPUMEHATH
dbopMyIIbl KBaJipaTa CyMMBI U KBaJJpaTa pa3HOCTH.
OcymecTBJIATH Pa3i0KeHUE MHOTOYIEHOB HA MHOXKHUTENH
MyTEM BBIHECEHUS 32 CKOOKU 00IIIeT0 MHOXKHUTEIIS,
npuMeHeHus1 (POpPMyIIbl pa3HOCTH KBaIpaToB, (GOPMYIT
COKPAILLIEHHOI'O YMHOKEHUS.

MHOTOWIEHOB  JUIS

I[IpumensaTs  npeoOpazoBaHuE

pelIeHns pas3IMYHbIX 3a1a4 M3 MaTeMaTHUKH, CMEKHBIX
IIPEAMETOB, U3 PEATbHOU MPAKTUKH.

3HAKOMUTLCS € HCTOpHeﬁ Pa3BUTHA MAaTCMATHUKHU

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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YpaBHEHUS U HEPABEHCTBA 20

YpaBHeHH€, IpaBuUIa Pemare JIMHEHHOE YpaBHEHUE C OHON IIEPEMEHHOM,
npeoOpazoBaHus NpUMeHssl IPAaBUJIa [IEpeXo/ia OT UCXOIHOTO YPaBHEHUS K
ypaBHEHUS, paBHOCHUIIBHOMY €My Oosiee npoctoro Buaa. Ilposepsrs,
PaBHOCHIIBHOCTh ABJISIETCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHUSI.
YPaBHEHHU. IHox0upaTs mpuMepsI 11ap YUCEN, SBISIOLINXCS PELIEHUEM

JluneitHoe ypaBHeHHe | JMHEHHOIO YPAaBHEHUS C IBYMS IEPEMEHHLIMU.

CTpouTthb B KOOPJAWHATHON TJIOCKOCTH TpapuK JMHEHHOTO

C OZIHOM HMCPEMCHHON, | ypapnenns ¢ AByMs HepeMEHHBIMY; T0MIb3ysACh rpaduKoM,
pELIEHNUE JTUHENHBIX
ypaBHEeHUU. Perenue

3a71a4 C IIOMOIIBIO

NPUBOJUTH IPUMEPBI PEIICHUS YPABHECHUS.
HaxoauThb pemieHue CUCTEMBI IBYX JJUHEUHBIX YPABHEHUM C

ypaBHeHI/IP'I ABYM: IICPEMCHHBIMU.

JIuHentHoe ypaBHEHUE C
JBYMS IEPEMEHHBIMU H
ero rpaduk. Cucrema
JBYX JTUHEUHBIX

YPaBHEHUM C IBYMS
[IEPEMEHHBIMU

CocTaBisATh M peliaTh YPaBHEHUE UJIU CUCTEMY
YPaBHEHHUH I10 YCIOBHIO 3aJ1a4i, UHTEPIIPETUPOBATh B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4M ITOJTYyYEHHBIN
pe3yJsbTar
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KoopaunaTel u rpaguku.

DyHKIUU

24

Koopaunara Toukn Ha
npsamMou. HYucioselie
IIPOMEKYTKHU.
Paccrosnue mexny
JBYMSI TOUKaMHU
KOOPJAWHATHOMN
PSMOM.
[IpssmoyronpHas
CHUCTEMa KOOpPJIMHAT Ha
IJI0CKOCTH. [Tpumepsl
rpaduKoB, 3aJaHHBIX
dbopmymamu.

HN300pakaTh Ha KOOPAWMHATHON NPSIMOM TOUKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAUHATAM, JIy4d, OTPE3KH,

MHTEPBAJIbI; 3aMKCHIBATh UX HA AIreOpanueckoM si3bIKe.
OTMeuyaTs B KOOPANHATHOM MJIOCKOCTH TOYKH T10
3aJJaHHBIM KOOPAMHATAM; CTPOUTH IPapUKU HECIOKHBIX
3aBUCUMOCTEM, 3aJaHHbIX (POPMYJIAMH, B TOM YHUCIIE C
NOMOIIBIO0 HUPPOBBIX TabopaTopuii. [IpuMeHATH, H3y4aTh
npenMyIecTBa,

HHTEPHPEeTUPOBATH rpadUIeCKUii CITOCO0 MPEACTABICHUS U
aHaiau3a pa3HooOpa3HOM )KM3HEHHON MH(OPMALIHH.
OcBauBathb NOHATHE (PYHKIMH, OBJIAJIEBAThH
(byHKIIMOHAIBHOW TEPMUHOJIOTHEH.

Pacno3naBathb juHelHy0 GyHknuo Y = Kx + b,

Urenue rpaukoB
peasbHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKINH.
I'paduk GpyHKIHH.
CaolicTBa QyHKIUH.
JIuneitnas GyHKUMA.
[TocTpoenue rpaduka
JUHEHHON QYHKIIUH.
I'padux pynkumn
y=|x]|

ONMCBLIBATL €€ CBOMCTBA B 3aBHCMMOCTM OT 3HA4YCHUH
ko3¢ purueHToB K u b.

Crpouts rpaduku muHeHON QyHKUNUU, QYHKIUHA Y =| X |.
Hcnoan3oBath Hu(poBbIe pecypebl AJis IOCTPOCHUS
rpadukoB GYHKIMNA U U3yYEHUSI UX CBOMCTB.

HpI/IBOI[I/ITI) IMPpUMCPHI JIMHEWHBIX 3aBUCUMOCTEH B PCaJIbHBIX
IMponecccax U sAABJICHUAX
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[ToBTOpeHue u 00001IeHNE 6 [ToBTOpEHUE BpiOuparb,  NpPUMEHSITb  OLEHUBATH  CIOCOOBI
OCHOBHBIX  TIOHATHI CpaBHEGHHMS  YHCEJ, BBIYUCJICHUN, TpeoOpa3oBaHUM
M METOJIOB Kypca 7 BBIPAKCHUH, PELICHUS YPABHCHUN.
Kacca, 0bobmenme OcCymecTBJIATL CAMOKOHTPOJIb BBITOTHAEMBIX JIEHCTBHI U
SHaHHH CaMOMPOBEPKY pe3yJibTaTa BEIYUCICHHUM, TPeoOpa30BaHUi,
IIOCTPOEHUM.
PemiaTe 3a1a4um 13 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHMS ISl PEIICHUS 3a/1a4 U3 APYTrUxX
IPEAMETOB.
Pemath TekcTOBBIE 3a4a4W, CPABHMBATH, BbIOHPATH
CocoObI PEIICHNUS 3a/1a4u
OBUIEE KOJIMYECTBO 102
YACOB IT1O
[TPOTPAMME
8 KNIACC
Hammerosanne pasiena  KommaecTso OCHOBHOE OcHOBHbIE BUBI JIEATEIBHOCTH O0yYaIOIIUXCA
(Tembl) Kypca JacoB coAep>KaHue
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Hucra v BRIYUCIICHUS. 15 KBanpatHbIit KOpeHb ®opMyJIHPOBATH ONpeNeIeHHe KBaJIPATHOIO KOPHS M3

KBagpatHbsie KOpHU u3 yucna. Ionarne qucia, apuhMEeTHISCKOTO KBaAPATHOTO KOPHS.
00 uppalroHaIbLHOM

YHCJIC. I[CCHTI/IIIHBIG

IIpuMeHsTH Onepanyio U3BJICUYECHUS KBAAPATHOTO KOPHS
U3 4KCIIa, MCIOJb3YH P HEOOXOJUMOCTH

TIPUOJIMIKCHUS
b KAJIbKYJIATOP. OlleHUBATh KBaJIpaTHbIC KOPHU IEITBIMU
HppaloHaIbHBIX
YUCIIAMH U JIECATUIHBIMH JIPOOSMHU.
YHCEI.
. CpaBHMBATB M YHOPSAA0YMBATH PAllUOHAIBHBIC U
JlercTBUTEIbHBIE

UppalMOHAIbHBIC YKCIa, 3aITUCAHHBIE C TOMOIIBIO
yucia. CpaBHeHUE

KBaJpaTHBIX KOPHEM.

JIENCTBUTEIIBLHBIX

— HccaenoBarb ypaBHeHME X° = @, HAXOOWTh TOYHBIE U
Vpasuenue  Bija npubamkEHHBIE KOpHU Tipu a > 0.

X2 = a. HccnenoBatrh ¢cBOMCTBA KBAJAPATHBIX KOPHEH, TPOBOS
CBoiicTBa YHUCJIOBBIE SKCIIEPUMEHTBI C UCTIOJIb30BAHUEM KaIbKYJISTOPA
apu(PpMETUUECKUX (kommbprOTEpA).

KBaJPaTHBIX KOPHEH. Jloka3pIBaTh CBOCTBA apr(hMETUUECKUX KBAIPATHBIX
[IpeoOpazoBanue KOpHEW; IPUMEHATh UX ISl TPeoOpa3oBaHUs BhIPAKECHUI.
YHCJIOBBIX BbInoJHATH Npeodpa3oBaHus BHIPAKEHUI,

BbIPaKEHUH, COJIep KallluX KBaJpaTHbIE KOPHU. BripaxkaTh NepeMeHHbIE
COZIEpIKAILUX U3 TEOMETPUYECKUX U Puznueckux Gopmyi. BeraucasaTs
KBaJpaTHbIE KOPHH 3HAYEHMS BBIPAKEHU, COAEpKAIINX KBaJIpaTHbIE KOPHHU,

UCIIOJIb3YSI IPU HEOOXOAUMOCTH KAJIbKYJISTOP.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO 61
YOV "LWKOJIA "YCMAHMA", ®aTbixoB Unbcyp MynnaHyposuy, AUPEKTOP 28.11.24 11:18 (MSK) CepTudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




denepanbHas padodas nporpamma | Marematuka. 5—9 kiaccol (0a30BbI YPOBEHB)

Hcnoan3oBars B X0IC pCUICHUA 3a4aY 3JICMCHTAPHBIC

npcaACTaBICHUA, CBA3AHHBIC C HpI/I6J'II/DKéHHI>IMI/I 3HAa4YCHUAMU

BCINYHH.

3HAKOMHMTBHCH ¢ HCTOPHEH Pa3BUTHS MAaTEMATHKU

Yucna W BBIYMCIICHHUA.
CreneHs C LETbIM

IIOKa3aTCiICM

CrerneHb ¢ LETbIM
MOKa3aTeJIeM.
CrangapTHas 3a1ucCh
qHcIa.

Pa3mepst 06beKTOB
OKPYXaIOIEero MUpa
(OT 2JIEeMEHTapHBIX
YJaCcTHI] JI0
KOCMHUYECKUX
00BEKTOB),
JUTATEITLHOCTH
IIPOIIECCOB B
OKPYXAaIOIIEeM MHUPE.
CBolicTBa CTENEHU C
IIEJIBIM TTOKa3aTesieM

DopMyJIMPOBATH ONpe/ieIeHue CTCTICHHU C 1IEJIbIM
MMOKa3aTeJIeM.

IIpeacraBiasiTh 3anuch OOIBIITNX U MaJIbIX YHUCEN B
cTaHaapTHOM Bujie. CpaBHMBATB YKCJIa U BEJIUYUHBI,
3alrCaHHbIe C UCIIOIb30BaHueM creneHu 10.
HNcnonb30BaTh 3a11MCh YMCEN B CTAHIAPTHOM BHJIE
JUTSI BEIPOKEHUS pa3MEPOB OOBEKTOB, TJIUTEIbHOCTH
MIPOIIECCOB B OKPY’KAIOIIIEM MUPE.

@®opmMyJINPOBATH, 3ANUCHLIBATH B CUMBOJINY€ECKOI
¢opme 1 MILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
CTCIICHU C 1ICJBIM IMOKa3aTeJIEM.

IIpuMeHSITH CBOMCTBA CTETICHU )1 MpeoOpa3oBaHus
BBIPAKECHUM, COJICPIKAIINX CTENECHU C LETBIM
nokasartejieM. BhINOJIHATH AefiCTBUSI C YHCIIaMH,

3alMCaHHBIMH B CTaHJIAPTHOM BHUjE (YMHOXEHUE,
JIeJICHUE, BO3BE/ICHUE B CTCIICHD)
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Anrebpanyeckue
BeIpaxxeHus. KBajpaTHbIH

TPEXUIICH

KBagparnslii
TPEXUICH.

Paznoxenue
KBaJPAaTHOTO

Pacno3HaBaTh KBaJgpaTHbIA TPEXUIIEH, YCTAHABINBATh
BO3MOXHOCTb €0 Pa3jI0KEHUSI HA MHOKUTEIU.

PackiaaapiBaTh HA MHOKHMTEJH KBAJIPATHBIN TPEXUIEH
C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM

TpEXUJIEHA Ha
MHOKUTEIIU
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AnreOpandeckue 15 AunreGpandeckas 3anuceiBaTh aireOpanyeckue Boipaxkenus. Haxonurs

BLIPAXKECHUS. PO6b. JIOTyCTHMbIE 001acTh ONpeeNIeHUs] PALIMOHAIIBHOTO BBIPAXKEHMS.

Anre6pandeckast 1pooh N —— BbINOJIHATH YMCIIOBBIE OJCTAHOBKY U BBIYUCIATH
IepeMEHHBIX, 3HaYeHUE IPOOH, B TOM YHUCIIE C TIOMOIIBIO KAIbKYJIATOPA.
BXOJISIIIIX B ®opMyJIHPOBATH OCHOBHOE CBOMCTBO aNreOpandyeckoi
anrebpanecKue IpoOu ¥ MPUMEHSATh €T0 I IpeoOpa3oBaHus ApoOeH.
BBIPAKEHIS. BbInoHATH el cTBHUSA ¢ aNredpanyecKuMu IpoosMu.
OCHOBHOE CBONHCTEO [TpumensTH IpeoOpa3zoBaHUs BEIPAXKEHUHN 1S peIIeHUs
anre6panteckoii 3aga4. Belpaxath nepeMeHHble 13 GopmMyn (PU3NIECKUX,

rE€OMETPUYCCKUX, OMMCHIBAIOIINX OBITOBBIE CUTYALUN
npobu. CokparieHue COMETPU'ECKHX, OMHUCHIBAIOLIMX ObITOBbIE CHTYALIH)

npobeii. CiioxeHue,
BBIYUTAHUE,
YMHOXKEHUE U
JIeJIeHNe
anrebpanyecKux
npoOei.
[TpeoOpazoBanue
BBIPAKCHUH,
coJiep KaIImx
anreOpanyeckue
npoou
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YpaBHEHUS U HEPABEHCTBA.

KBazparTHblie ypaBHEHHS

15

KBagpatnoe
ypaBHeHue. HermomHoe
KBaJIpaTHOE YpaBHEHHUE.
dopmyJiia KOpHEN
KBaJIpaTHOIO
ypaBHeHUs. Teopema
Buera.

Pemenune ypaBHeHUH,
CBOJISIIITUXCS K
KBaJPAaTHBIM.
[Ipocrenimme
IpOoOHOpAITMOHATBHBIE
YpPaBHEHUS.

Pemenne TexcTOBBIX
3a1a4 C IOMOUIBIO
KBaJPaTHBIX
YPAaBHEHHU

Pacno3naBaTh KBaJipaTHbIEC YPABHEHHS.

3anucbiBaTh (OPMYJIY KOPHEN KBAJIPATHOI'O YPABHEHMUS;
pemiaTb KBaJipaTHble YPABHEHUA — I1OJIHbIE U HETIOJIHBIE.
IIpoBoauTh MpocTEMIINE UCCJIETOBAHUS KBAIPATHBIX
YPaBHEHUM.

Pemiatb ypaBHeHMs, CBOSIINECS K KBaAPATHBIM, C
OMOLBIO MPE0OPa30BAHUI U 3aMEHOI EPEMEHHOM.
HabarwoaaTh 1 aHAJIM3UPOBATH CBSI3b MEXAY KOPHIMU

1 K03 dUIIMeHTaMU KBAJPAaTHOTO YPaBHEHUS.
®opmyaupoBaTh TeopeMy Buera, a Takxe oOpaTHYIO
TEOpEMY, IPUMEHATH 3TU TEOPEMBI ISl PELLICHUS

3a/1a4.

PemiaTh TekCcTOBBIE 32JaUM AIT€OpPanIECKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHON (hOPMYITUPOBKHU YCIOBUS 3a7a4u
K ajnreOpanveckoil MoJenu MyTéM COCTaBICHUSI YPABHEHMUS;
pelIaTh COCTAaBIEHHOE YPaBHEHUE; HHTEPIIPETUPOBATH
pe3yibTar.

3HAKOMHTBCS C MCTOPHUEH Pa3BUTHA aIreOpbl

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHUI

13

JIuHelHOe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU,
ero rpaduk, mpuMepsl
pelIeHns ypaBHEHUN B
LEJIbIX YHCIIaXx.
Pemenue cucrem nyx
JINHENHBIX YPABHCHUN

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMsI
IIEPEMEHHBIMU.

Crpoutsp rpaduky TMHEHHBIX YPAaBHEHHM, B TOM YHUCIIE
UCI0JIb3Ys M POBLIE pecypcehl.

Pazinyarb mnapasienbHble M IEpPECEKaroluecs MIpsMble
110 UX YPaBHECHHUSIM.

Pemats cuctemsbl IBYX JIMHEWHBIX YPABHEHUU C ABYMSI
NIEPEMEHHBIMU MOJICTAHOBKOM U CI0KEHUEM.

C ABYMs
IIEPEMEHHBIMM.
[Ipumepsl perienus
CHUCTEM HEJIMHEIHBIX
YPaBHEHUI C IByMsI
NIEPEMEHHBIMH.
I'padpuueckas
WHTEpIpeTaus
YpaBHEHUSA C IBYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUU C IByMS
MIEPEMEHHBIMM.
Pemenne TekcTOBBIX
3a7a4 C TOMOUIBIO
CHCTEM ypAaBHEHUU

PemiaTs npocTeline CUCTEMbI, B KOTOPBIX OJHO W3
YPAaBHEHUM HE SIBJISACTCS JIMHEUHBIM.

[IpuBoauTs rpagpuuecKy0 HHTEPNPETALUIO PEIICHUS
YpPaBHEHUS C ABYMsI IEPEMEHHBIMHA U CUCTEM YPABHEHUU
C ABYMsI IEPEMEHHBIMH.

PemiaTh TekCcTOBBIE 3a1aUM AITeOpanuecKuM CIIocoO0M

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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YpaBHEHUS U HEPABEHCTBA.

HepaBencrna

12

Yucnosble
HEpPaBEHCTBA U UX
CBOIICTBA.
HepaseHncTBo ¢ onHOM
NIEPEMEHHOM.
JIuneiHble
HEPABEHCTBA C OJJHOU
MEPEMEHHOU U UX
petieHue. CucTemsl
JIMHEVHBIX HEPABEHCTB

@®opMyJMPOBATHL  CBOMCTBA  YHUCIIOBBIX  HEPABEHCTB,

WUIIOCTPUPOBaTh ~ MX  HAa  KOOPAMHATHOM  TPSMOM,

AOKa3bIBATDH aJIF€6paI/I‘leCKI/I.

IIpumeHATH CBOICTBA HEPABEHCTB B XOJI€ PEIICHU 3a]1a4.
PemiaTsp JIMHEHBIE HEPABEHCTBA C OJHON IEPEMEHHOMU,
M300pakaTh perieHrne HEPaBEeHCTBA HA YUCIIOBOM MPSMOH.
PemaTh cucTeMbl JIMHEWHBIX HEPABEHCTB, N300paXKaTh
pELIeHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOW IIPSAMOU

C OJTHOW NIEPEMEHHOM
U UX pELICHHUE.
Nzobpaxenue
pelleHus TUHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOM
psAMON

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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OyHKIUN. 3) [lonsiTne QyHKUIUH. Hcnoan3oBaTh QyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U

OCHOBHBIE TTOHSTHS OO6mnactsb CHMBOJIMKY.
OIIpEelIEeJICHUS U

MHO’KECTBO 3HAUECHUH

BeruuciaarTob 3HAYEHUA byHKITUH, 3aJIaHHBIX

dopmymamu  (mpu  HEOOXOAMMOCTH  HUCIIOJIH30BATH
¢ynkuu. CriocoObl

3a1aHus PYHKIMM.

I'padux pyHKUIMH.
CaolicTBa QpyHKIMH,

KIbKYJISITOP);  COCTABJSATH  Ta0JMUbI  3HAYeHUH
byHKIUY.

Crpouths mo ToukaM rpapuku (QyHKIHI.
OnuceiBaTh CcBOMCTBAa (DYHKIMH Ha OCHOBE

UX OTOOpaKeHUE
e€ rpaduueckoro npeacTaBICHUS.

Ha rpaduke
Hcnoab3oBaTh GYHKIIMOHATHHYIO TEPMUHOJIOTHIO M
CHMMBOJIUKY.

HccaenoBath npumepsl rpad@UKOB, OTPAKAIOIIUX PeaTbHbIE
npoueccsl U sipieHus. [IpuBoAUTH MPUMeEPBI TPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHU.

Hcnonb30BaTh KOMNBIOTEPHBbIE IPOTrPaAMMbI

JUISL IOCTPOSHUS rpadukoB (DYHKIMN 1 U3yU4EeHUSI KX CBONCTB

Dynxuny. 9 Yrenue u moctpoeHre | HaxoauTsb ¢ MOMOIIbI0 rpadpuka QyHKIINN 3HAUECHUE OTHON

Hucrnosbie GpyHKIMHI rpa@ukoB (G yHKUIUM. 13 paccMaTPUBAEMbIX BEJIMYMH 110 3HAYEHUIO Ipyrou. B
[Tpumeps! rpaduxos HECJIOKHBIX CIIy4asiX BbIPAaKaTh (POPMYJIOH 3aBUCUMOCTH
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byHKINH, MEX]1y BEJIMYMHAMM.

OTpaXKarominx OnuceIBaTh XapakTep U3MEHEHHS OJHOM BEJIMYUHBI B
PCATIEHBIC MPOLICCCBI. 3aBHCHMOCTH OT U3MEHCHUS IPYTOM.

OyHKINH,

Pacno3naBathb BubI n3ydaeMbix QpyHkiuid. [loka3siBaTh
CXeMaTHYeCKH M0JI0)KEHNE Ha KOOPAUHATHOM TIIOCKOCTH

rpaduKoB QyHKIMA BHa:y = X5V = X, Y =Vx, y = |x].

OMKCHIBAIOIITUE
IpsIMYIO U OOpaTHYIO

IIPONIOPLMOHAIIBHBIE
3aBHCHMOCTH, HX HUcnoas3oBath (pyHkunonaabHO-Tpadpuueckue
rpaduKH. NPEACTABJICHUS U1l PEUICHUS U HCCIEA0BAHUS YPaBHEHUU
Ipadux GyHKIHE Y Y CUCTEM YPaBHEHHIA.

= X2, IIpumensaTs nuppoBbIE pecypehl I IOCTPOCHUS
Oyukimn Y = rpaduKoB pyHKIUI

X%y =x,

y=VE Y = x);
rpaduueckoe peuieHue
YPaBHEHUM U CUCTEM
YpaBHEHUH

[loBTOpeHue u 0600IIeHIE 6 IToBTOpenue Bpi0upaTth, IPpUMEHATH, OLEHUBATH CIIOCO0ObI CPABHEHUS

OCHOBHBIX IIOHATHH H Yyuces, BEIYUCICHUH, TpeoOpa3oBaHuil BEIPAXKEHUM, pEIICHUS
METOZOB KypcoB 7 ¥ 8 | yhapuenuii.
KJIaCCOB, 0000IIIEHIE

. OcyuecTBIATh CAMOKOHTPOJIb BBIITOIHAEMBIX JCMCTBAN U
3HaHUU

CaMOITPOBEPKY pe3yiIbTaTa BHIYUCICHUM, IPE0Opa30BaHU,
ITOCTPOCHUM.

Pemats 3a1a4u U3 peajibHOM KU3HHU, IPUMEHATH
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MAaTCMATUYICCKUC 3HAHUS U PCHICHUA 3a/1a4 U3 JPYTUX
MpcaMcETOB.

Pemath TeKCTOBBIE 3a/1aUM, CDAaBHUBAThH, BLIOUPATH
CNocoObI PEIICHUS 3a/1a4u

OBIIEE KOJIMYECTBO 102
JYACOB 110
[TPOIPAMME
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9 KUIIACC
Haumenosanue pasiena  [KoTHuecTso OCHOBHO® OCHOBHBIE BUJIBI IEATEIHHOCTH 00YUYaIOITIXCS
(Tembl) Kypca 4acoB COJIepKaHUE
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Yucna 1 BBIYKUCIICHUS.

JleCTBUTEIbHBIC YHCIA

PanumonansHbie 4wMclna,

upparuoHaIbHbIe
YHClIa, KOHEYHBIE U
OCCKOHCYHbBIC
JeCSITUYHBIE  ApoOu.
MHOX€eCTBO
JICUCTBUTEIILHBIX
YHCel,
JICUCTBUTEIILHBIC
YyHcia KaK
OCCKOHEUYHbBIC

JNECATUYHBIE  JPOOHU.
B3auMmHO ogHO3HaYHOE
COOTBETCTBUE MEXK]Y
MHO>KECTBOM
JIEUCTBUTEIILHBIX
Ypucesl U MHOKECTBOM
TOYEK KOOPAMHATHOU
npsimoii.  CpaBHeHUE
JIENCTBUTEIILHBIX
YyHuced,
apupMeTHIECKUE

Pa3zBuBaTh npeacTaBjeHus O YUCIAX: OT MHOXKECTBA
HaTypaJbHBIX YHCEJI 10 MHOKECTBA JICHCTBUTEIbHBIX
yrcen. O3HaAKOMUTBLCS ¢ BO3MOXXHOCTBIO MPEACTABICHUS
JIEUCTBUTEIILHOTO YHCJIa KaK OECKOHEUHOM JICCITHIYHOMN
JTpOOH, MPUMEHSITh JECATUYHbIE TPUOIMKCHUS
palMOHATIbHBIX U UPpALIMOHATIbHBIX uncelsl. M300pakaTh
JICICTBUTEIIbHBIC YMCJIAa TOUKAMU KOOPJAUHATHOW MPSIMOM.
3anuceiBaTh, C)ABHUBATDH M YIIOPSA0YMBATH
JIeCTBUTEIILHBIC YHCIIA.

BpInoJHATH, COUeTast yCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTnYecKUe IeHCTBUA C PAlMOHAIBHBIMY YHCIIaMU;
HAXOAMTh 3HAUCHUS CTEIICHEH C IIeJIBIMHU ITOKA3aTeIIMH U
KOPHEH; BBIYMCJIATH 3HAUECHUS YHCIIOBBIX BbIPAXKECHUM.
[Honyuyurs npeacraBjaeHue 0 3HAUYUMOCTH
JIEUCTBUTENIBLHBIX YUCEI B MPAKTUYECKOU €SI TETbHOCTH
YyeJIoBeKa.

AHAJIM3UPOBATH U [1€JaTh BBIBOAbI O TOYHOCTH
OpUOMKEHUsT  JISUCTBUTEBHOTO — YWCla  TpHU
pELICHUY 3a1a4.

OKpyrJasiTh ACHCTBUTEIbHBIC YUCIIA, BHINMOJIHATD
NPUKMIKY pe3yJbTaTa BEIUUCICHUN, OLeHKY 3HAaYCHU N

72
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,HCIZCTBPI?I c YHUCIOBBIX BBIpa)KeHI/II\/II.

JEeMCTBUTENLHBIMU 3HAKOMHMTBHCH ¢ HCTOPHUEN Pa3BUTHSI MATEMATUKHU
YUCJIAMH.
[Tpubnmxénnoe
3HAYEHUE
BEJIMYMHBI, TOUHOCTh
MPUOITNKEHUS.
OxpyriaeHue Yucel.
[Ipukuaka u oreHka

pe3yJIbTaTOB
BBIUNCIICHUH
YpaBHEHHS U HEPABEHCTBA. 14 JIuneiinoe OcBauBarp, 3alIOMHMHATH " NMPUMEHATH
YpaBHEHUS C OJHOU ypaBHeHue. PerieHune rpapuyeckue MeTOAbI IIPU PEIICHUH YPaBHEHWH,
MIEPEMEHHOU YpaBHCHUH, HEPABEHCTB U UX CUCTEM.
CBOMAIINXCA K PacnosHaBaTh Lelble M JAPOOHBIE yPaBHEHHS.
JIMHEWHBIM. .
Pemarh JiMHelHbIe M KBaJApaTHble YPaBHEHHS,
KBagpartnoe .
YpPaBHEHUsSA, CBOJSIIMECS K HUM, IPOCTEUIINE
ypaBHeHue. Pemienue
. JIpOOHOpPALIMOHAIBHBIC YPABHEHHUS.
YpaBHEHUM,
CBOISIIAXCH K IIpeanaratb BO3MOXXHBIE CIIOCOOBI PEILIEHUS TEKCTOBBIX
KBATPATHBIM 3a/1a4, 00CyKAaTh UX U PelIaTh TEKCTOBBIE 3a1a41
BUKBAIpATHBIE pa3HBIMU CITIOCOOAMMU.
ypaBHEHHSL. 3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTHS MATEMATUKHU

[Ipumeps! peeHus
YPaBHEHUU TPEThEU H

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO 13
YOV "LUKOJA "YCMAHUA", ®aTbixoB Unbcyp Mynnanyposuy, NPEKTOP 28.11.24 11:18 (MSK) Ceptudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




®denepanpHas pabouas mporpamma | Maremaruka. 5—9 xinacchl (0a30BbIii YpOBEHB)

YETBEPTOU CTETIEHEN

pa3lIoKEHUEM Ha
MHOXUTENU. Pemienune
JIpOOHOpAITMOHATBHBIX
YPAaBHEHHUU.

Pemenne TekcToBBIX 3amad
anre0pandecKuM METOIOM
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHUI

14

YpaBHeHHE ¢ OByMsA
NEPEMEHHBIMM U €rO0
rpapuk. Cucrema JABYX
JVMHEWHBIX YPaBHEHHU C
IBYMsI TIEPEMEHHBIMU U €€
peumienue. Pemenue cucrem
JIBYX YPaBHEHUW, OHO U3

KOTOpBIX  JIMHEUHOE, a
Ipyroe — BTOPOM CTEIEHU.
I'paduueckas

UHTEPIpPETAldsl  CUCTEMBI
YpaBHECHUU C JByMs
NepeMEHHbIMU.  Pemenue
TEKCTOBBIX

OcBauBaTh U NPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JBYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJTHO YpaBHEHHE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoan3oBaTh QyHKIIMOHATBHO-Tpadrueckue
IIPE/ICTABIICHUS [Tl PellIeHUs M UCCJIeI0BAHUS
ypaBHEHUH U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, PellIaTh UX
anreOpanyecKkuM CriocoOOM: MepexoauTh OT CJIOBECHOM
(opMYyITUPOBKH YCIIOBUS 3a]Ia4M K anreOpandeckoi
MOJIETTU TTyTEM COCTABJICHUSI CUCTEMbI YPaBHEHHIA,
pemaTh COCTABICHHYIO CUCTEMY YPaBHCHHIA;
HHTEPIPETUPOBATH PE3YJIbTAaT.

3HAKOMUTBHCS € HCTOPHUEH PAa3BUTUS MATEMATHUKH

3a/1a4u ajareopandyecKkum
cnocoOoM
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YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnobie Yurarh, 3allUCHIBATH, IOHUMAThH, HHTEPIPETHPOBATH
HepasencTBa HCPAaBCHCTBA U UX HEPABCHCTBA, UCIIOJIb30BAaTh CUMBOJIMKY M TCPMHUHOJIOTHIO.
cBOHCTBA. JIMHEHHEIE BoinojHATH IpeoOpa3oBaHusl HEPABEHCTB, HCIOJIb30BATH
HEpaBCHCTBA C 1715 IpeoOpa30OBaHus CBOMCTBA YNCIOBBIX HEPABEHCTB.
HOU NIEpEMEHHOU "
OAHOH TICPEMEHHO Pacno3naBaTh JIMHEHHbIE U KBaJApaTHbIC HEPABCHCTBRA.
U UX pPEIICHUE. . .
. Pemartsb nuHeliHbIC HEPABEHCTBA, CUCTEMbI IMHEUHBIX
Cuctembl JIMHEIHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIIINX
HEPABEHCTB C OJIHOM .
HEpEeMEHHOR 1 HX KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKIATh
pelleHHe. MOJIYYEHHBIE PEIICHUS.
KBaﬂpaTHBIC I/I305pa>l(aTL pPeIICHUC HCPABCHCTBA U CUCTEMbI HCPABCHCTB
HEPABEHCTBA U HX Ha YHCJIOBOM MPSIMOM, 3AMIUCHIBATH PEIICHUE C TOMOIIIBIO
pelIeHHeE. CHUMBOJIOB.
I'padpuueckas Pemartsb kBajpaTHbIC HEPABEHCTBA, UCIIOJIb3YS
WHTEpIIpEeTaIUs rpadguyecKkue npeacTaBICHUS.
HCPABCHCTB 1 OcBauBaTh U NPUMEHATH HEPABEHCTBA IPU PELICHUH
CHCTCM HCPABCHCTE C Pa3JIMYHBIX 33/1a4, B TOM YUCJE NTPAKTUKOOPUEHTUPOBAHHBIX
TBYMSI
MEPEMEHHBIMU
OyHKIUU 16 Pacno3naBartnb BU/IbI M3y4aeMBbIX HKIIWM;
YHEH KBagpatuunas a Y1 pynKuui;
B} WLIIOCTPUPOBATh cXeMaTHYeCKH, 00BSICHATH
bynkuwms, e€ rpadguk u .
. pacmoyio)KeHUe  Ha  KOOPAMHATHOM  IUIOCKOCTHU
cBoiicTBa. [lapabomna,
rpadukoB K
KOOPJAMHATHI BEPIIUHBI .
pA P Gynkumii Buga: y =kx, y=kx +b,y= _,y=x%

napabobl, OCh

X
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CUMMETPHUH 1apadoJIbI.

['padpuxu GyHKIIMIA:
y = kX, y=
kx + b,
k
y= —
X
y=xy
= XS’ y
=Vx
y=lx|

y = By =vx, y = |x| B 3aBUCHMOCTH OT 3HAUCHUI
K02(DPUITMEHTOB; ONMUCHIBATh UX CBOKCTRBA.

Pacno3HaBath  KBaApaTUYHYI  (QYHKIUIO  TI0
dopmyne. IIpuBoAUTHL TIPUMeEPbI KBAJIPATHYHBIX
3aBUCHMOCTEH U3 peaNbHOW KW3HHU, (PHU3UKH,
reoMeTpuu. BbISIBAATHL U 00001aTh OCOOEHHOCTH
rpaduka KBaapaTuaHON GyHKIuM Y = ax? + bx + C.
Crpoutrs u u300pakaTh cXeMaTHYeCKH rpaduku
KBQJIpaTUYHBIX (PYHKITUH, 3aJaHHBIX (GOpMyJIaMH BUaa Y =
ax’, y=ax?+q,y=a(x+p)?y=ax’+bx+c.
AHAJIM3UPOBATH U NPUMEHSITh CBOMCTBA M3yYEHHBIX

byHKIMH JUIsi UX TOCTPOEHHUs, B TOM YHCIE C
MOMOIIBIO LIU(PPOBBIX PECYPCOB

77
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YucioBbIE

IIOCJICA0BAaTCIbHOCTH

15

. OcBauBaTh U NPUMEHATH UHJICKCHbIE 0003HAUYCHUS,
[loagTHE YKCTOBOH

CTPOUTD P€YEBLIC BbICKA3bIBAHUA C UCIIOJIB30BAHUEM

MOCJICIOBATEILHOCTH. y
JanaHue TEPMHUHOJIOTUH, CBI3aHHOM C MOHATUEM
T10CIICI0BATEIBHOCTH MOCJIEJ0BATEIbHOCTH.

peKyppeHTHof/'I AHaJII/l3I/Ip0BaTb (bOpMy.Hy N-ro wiceHa

dbopmyIon u MOCJIEA0BATEIIFHOCTH WIIM PEKYPPEHTHYIO GOPMYITY M
(opMyII0ii N-TO WIEHA. | BHIMMCJIATH WICHBI TOCIEI0BATEILHOCTEH, 3aJaHHBIX
Apudmernieckas 1 ATUMU (popMyIaMHu.

reoMeTpraeckas YcraHaBauBaTh 3aKOHOMEPHOCTb B TMOCTPOCHUM

IPOrPECCHH.
MOCJIEI0BATENILHOCTH, €CIIM  BBIMHCAHBI  TEPBbIE

@opMyIibl N-To 4jeHa
apuPpMETHIECKON U
reOMETPUUYECKOU

HECKOJILKO €€ YJICHOB.

Pacno3naBath apuMeTHUECKYIO U T€OMETPUUECKYIO
IIPOrPECCUM MPHU PA3HBIX CIOCO0AX 3a/1aHHUS.
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MIPOTPECCHil, CYMMBbI Pemartsb 3a1auu ¢ ucnoiab3oBaHueM (HopMys N-TO yjieHa
MIePBBIX N YJICHOB. apu(METUUECKO M  TeOMETPUYECKOM  MPOrPECCHUi,
N300paxkeHne WIEHOB | CyMMBI IIEPBBIX N YIEHOB.

apu(pMeTHYECKOH 1 HN300pakaTh 4ieHBI MTOCIEI0OBATEILHOCTH TOUKAMHU
r€OMETPUUECKOMN

N Ha KOOPAWMHATHOM MJIOCKOCTH.
HporpeccHt TOquaMH PaccmarpuBath npuMepbl NPOLECCOB U SIBJICHUHA U3
Ha KOOPAMHATHOH peaNbHON KU3HU, WUTKOCTPUPYIOIINE U3MEHEHHUE B
JHIHOCIiOCTYf' apu(MeTHIecKol MPOrpeccuu, B reOMETPUIECKON
HCHHBIT | . IPOrpPECCUM; U300pakaTh COOTBETCTBYIOIINE
OCHOHCHIHAILHBH 3aBUCUMOCTH IrpauyeCcKu.
poct. Pematb 3agaum, CBA3aHHBIE C YUCIIOBBIMU

IIOCJIEIOBATEIIBHOCTSAMH, B TOM YHCIIE 33Ja4 U3 PEAIbHOU
YKU3HH C UCTIOIb30BAaHUEM LIU(PPOBBIX TEXHOJIOTHIA

CnoxHbI€ TPOLIEHTHI

(2JIEKTPOHHBIX TAONHIL, TpapUIECKOro KaIbKyIsATOpa | T.I1.).
PemaTsh 3a/1aun Ha CJIIOXKHBIE MPOIEHTHI, B TOM YUCIIE
3a/1a4u U3 peaybHOU MPAKTUKH (C UCTIOIh30BAHUEM
KaJIbKYJISITOPA).

3HAKOMUTBLCS € HCTOpI/Ieﬁ Pa3BUTHUA MAaTCMATHUKH
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[ToBTOpeHue, 0600IIEeHE,

cUCTeMaTHU3alvs 3HaHUH

18

Yuciaan

BBIYHCJICHNS (3aI1Ch,
CpPaBHEHUE, ICUCTBHS C
JNENCTBUTEIbHBIMU
YUCJIaMH, YUCIIOBast
npsiMast; IPOLIEHTHI,
OTHOLLEHHS,
IIPOTIOPLINY;

OnepupoBaTh NOHATHSIMH: MHOXECTBO, TIOJIMHOKECTBO,
olepanyy HaJl MHO)KECTBAMH; MCI0JIB30BaTh rpaduyeckoe
IpeJICTaBICHNE MHOKECTB JJIsl ONIMCAHUS PealIbHbIX
IPOLIECCOB U SIBJICHUH, IPH PELICHUH 3a]1a4 U3 IPYTUX
y4eOHBIX MPEMETOB.

AKTyaJM3UPOBATh TEPMHHOJOTHI0 H OCHOBHbBIE
AelicTBUS, CBSI3aHHbIe € YHCJAMH: HaTypalbHOE
YHUCIO, IPOCTOE U COCTAaBHOE YHCIA, JEIUMOCTb
HATypaIbHBIX

80
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OKpYTJICHUE, Yy Cell, MPU3HAKU JICIIMMOCTH, LIEJI0€ YUCIIO, MOAYJIb YUCIIA,

NpHOJIMKEHHE, OOBIKHOBEHHAS M JICCATUYIHAS JPOOH, CTaHIAPTHBIN BH/T

OLICHKa,  pCIICHUC qucia, apuhMeTHIECKUN KBAJPATHBINA KOPECHb.

TCKCTOBBIX  3a/iat BbInoJHATH 1edCTBUS, CPABHUBATH U YIOPAI0YUBATH

apu(pMETHIECKUM . .
YUCIIa, MPEICTABIATh YUCIIA Ha KOOPAUHATHOU MPSIMOU,

CIIoco0oMm)

OKPYTJISATh YKCIA; BBINOJHATH NPUKHIKY U OLEHKY
pe3ynbpTaTa BBIYUCICHUH.

PemiaTth TeKCTOBBIE 32Ja4M aApUPMETUYECKUM CIIOCOOOM.
PemaTh, mpakTH4ecKue 3aJadu, COACp)KAIIUE IMPOLEHTHI,
J0JM, YacTH, BbIPAXKAIOIIUE 3aBUCUMOCTU: CKOPOCTb —
BpeMsl — pacCTOsHHWE, IleHa — KOJUYECTBO — CTOMMOCTD,
00BEM  pabOThl — BpeMs — MPOU3BOAMTEIBHOCTh TpyJa.
Pa30upathb peayibHbIe KU3HEHHBIC CUTYyaIllH,
(hopMy;THpPOBATH UX Ha SI3bIKE MATEMATHKH,

HAXOJAUTh pCIICHWEe, TPUMEHSIS MaTeMaTUUYeCKHH ammapar,
HHTEPNPETHPOBATH PE3YJIbTaT
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AJredpanyeckue OnepupoBaTh NOHATHSIMM: CTEIIEHB C IEJIBIM MTOKA3aTEINEM,
BLIPAKCHHA apu(meTnyecKkuil KBaJpaTHbIM KOPEHb, MHOTOWIEH,
(mpeobpaszoBanue anredpanyeckasi ApoOb, TOXKIECTBO.

anredpanyecKux BbINOJHATH OCHOBHBIE IeHCTBUS: BBIIIOJHATh PACUEThI 110
BBIPAKCHHI, (dopMynam, npeoOpa3oBbIBATH LIEJbIE, IPOOHOPALIMOHAIILHbBIE
AOIYyCTUMBIC BBIPAKEHHUSI U BBIPAKEHUS C KOPHSAMMU, PEATN30BBIBATH
3HAYEHHUS]) pa3N0KeHNEe MHOIOYJIEHA HA MHOKUTEIHU, B TOM YHCIIE C

MCITOJIh30BaHUEM (DOPMYJT pa3HOCTH KBAJIPATOB U KBaJpaTa
CyMMBI U Pa3HOCTH; HAXOAUTh

JIOMYCTUMBbIEC 3HAUYCHUS TIEPEMEHHBIX IS
JPpOOHOpAIMOHATBHBIX BEIPAKEHHM, KOPHEH.

MogaeanpoBaTth ¢ TOMOIIBI0 (POPMYIT peaabHbBIE MPOIECCHI
U SIBJICHUS

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO 82
YOV "LUKOJA "YCMAHUA", ®aTbixoB Unbcyp Mynnanyposuy, NPEKTOP 28.11.24 11:18 (MSK) Ceptudmkat 025A5B7E00CAB133B042CF95BCB2663BC2




denepanbHas padodas nporpamma | Marematuka. 5—9 kiaccol (0a30BbI YPOBEHB)

DOyHKIHA OnepupoBath NOHATUSAMM: QYHKIUA, TpaPUK QyHKIINH,
(moctpoenue, HyJU QYHKIIUH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,

CBOWCTBA U3yYCHHBIX IPOMEXKYTKH BO3pacTaHusl, yObIBaHUs, HAUOOJIbLIEE U
q)yHKHHfI; HaMMEHbIIIEEC 3HAUCHU A (1)YHKHI/II/I.

rpapuyecKkoe PeUICHHE | AHAJM3MPOBATh, CPAaBHHBATh, O00CY:KIaTh CBOIICTBa
YPaBHEHHUH 1 UX (QYHKLUI, CTPOUTH MX rpaUKH.

CUCTEM)

OnepupoBathb NOHATUAMM: IIPAMAast
IPONOPIUOHATIEHOCTD, 00OpaTHas MPOMOPLHUOHAIBHOCTb,
nuHenHas QyHKIMs, KBagpaThuaHas QyHKIus, napadona,
runepOoia. Ucnosb3oBaTh rpaduky s ONpeieeHus
CBONCTB, IIPOLIECCOB U 3aBUCUMOCTEN, Ul PEIIEHUS 3a1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB U peaTbHOM KU3HU;
MOJIeJTUPOBATH C MTOMOIIBIO TPadUKOB peabHbIe
IIPOLIECCHI U ABJICHUSA. BbIpaxkaTs (popMyaaMu
3aBUCHUMOCTH MEXY BEJIMUMHAMU

OBIIEE  KOJMYECTBO 102
YACOB T10 [IPOT'PAMME
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OEJEPAJIBHASA  PABOYAS  ITPOTPAMMA  YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus kak OJIMH U3 OCHOBHBIX PA3/EIOB IIKOJbHOM MATEMaTUKH, UMEIOLINN
CBOEH LIeNbI0 00ECHeuYnTh M3yYEHHE CBOMCTB U pa3MepoB (UIyp, MX OTHOLICHWH WU
B3aMMHOE PAacCIOJIOKEHUE, OMHUPAETCS Ha JIOTMYECKYI0, J0Ka3aTeIbHYIO JIUHUIO.
[leHHOCTh W3y4YEHHS] TEOMETPUM HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
3aKJII0YaeTCsl B TOM, YTO OOy4YalolmMiCs YYUTCS TMPOBOJUTH JOKa3aTelIbHbIC
paccyXaeHusi, CTPOUTh JIOTMUYECKHUE YMO3aKIIOUYEHUs, JIOKa3blBaThb HCTUHHBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUS «OT
INPOTUBHOTO», OTJIMYaTh CBOMCTBa OT TMPHU3HAKOB, (HOPMYJIUPOBATH OOpATHBIC
YTBEPKICHUS.

Bropoli 1EeHHOCTBbIO HW3Y4YEHHUS! TEOMETPUM SBISETCS WCIOJIb30BaHUE €€ Kak
WHCTPYMEHTa TMpU pENICHWH KaK MAaTeMaTHYeCKHX, TaK W TMPAKTHUYECKHX 3ajad,
BCTPEYAIOIINXCS B peasIbHON KU3HHU. OOydJaromMiiCs TOJDKEH HAYYUTHCS OMPEACITUTh
T€OMETPUYECKYIO0 (DUTypy, ONMHMCATh CIOBAMH JAHHBINM YEepPTEX WM PUCYHOK, HAUTH
IUIOMAAh 3€MENBHOTO yYacTKa, PACCUUTATh HEOOXOIMMYIO JIMHY OIMTOBOJOKOHHOTO
kabens wiu TpedyeMble pa3Mepbl rapaxa Ijisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JIMHUS B W3y4eHHH TeoMeTpuu. [Ipm pemeHun 3amad
MPAKTUYCCKOTO XapakTepa OOydJaroImUiCS YYUTCS CTPOUTH MaTEMaTUYECKHE MOJCIH
peaTbHBIX )KU3HEHHBIX CHUTYyAIlMi, MPOBOJUTHh BBIYMCIICHUS M OLICHUBATH aJICKBAaTHOCTD
MIOJIYYCHHOTO pe3yibTaTa.

KpaiiHe BakHO TOMYEPKUBATH CBSI3W TEOMETPUHU C JAPYTHUMH  yYEOHBIMH
npeJMeTaMi, MOTHUBHPOBATh HCIIOIBb30BaTh OIpPEACICHUS TeOMETPUUYECKHX (puryp u
MOHATHH, TEMOHCTPUPOBATH NMPUMEHEHUE TOJYUYECHHBIX YMEHUHN B (DU3MKE U TEXHUKE.
OTu cBs3W HamOojiee SpKO BUIHBI B Temax «Bektopwy, «Tpuronomerpuueckue
COOTHOIIEeHUs», «MeTon koopauHa™» U «Teopema ITudaropar.

VYyeOnniii kypc «l'eomeTpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/eiibl
comepxkanusi:  «l'eomerpuyeckue ¢GuUrypel W WX  CBoWcTBa», «M3mepeHue
TCOMETPUYECKUX BEIMYMHY», «J[eKapTOBBI KOOpJMHATHI Ha IJIOCKOCTH», «BeKTopbhI»,
«JIBmxenust mockoctny, «IIpeobpazoBanust mogo0ous».

OOmiee YMCIO dYacoB, PEKOMEHJIOBAHHBIX [JIi HW3Y4YeHHUS Yy4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kitacce — 68 yacoB (2 "aca B Hejento), B 8 kimacce — 68
yacoB (2 yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJICIIO).
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COJEPKAHUE OBYYEHUA

7 KJIACC

HavaneHble nonstua reomerpuu. Touka, mpsiMas, OTpE30K, Jyd. Yroia. Buasl
yriaoB. BepTukanbHple W CMEXHBIE yIubl. buccektpuca yria.  Jlomanas,
MHOT'OYyTOJIbHUK. [lapaninenbHOCTh M NEPIEHINKYIAPHOCTD MPSAMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHDE.

OCHOBHBIE MTOCTPOEHUS C MOMOUIBIO LIUPKYJIS U JIMHENKH. TpeyroapHUK. BeicoTa,
MearaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOeIpeHHBIN u PaBHOCTOPOHHUM TPEYrOJIbHUKMU. Hepasencto

TPEYTOJIbHUKA.

CpoiicTBa M TpHU3HAKW PaBHOOEIPEHHOTO TpeyroyibHHUKa. lIpu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoliCTBa M NpPU3HAKHA MNAPAIIIENBHBIX NpsMbIX. CyMma YrjaoB TpeyroJbHUKA.
Bueminue yribl TpeyrojbHUKa.

[IpssMOyronpHblii  TpeyrodpHUK.  CBONCTBO  MEIHWAaHBl  MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, NMPOBEAEHHOW K TrUIoTeHy3e. [Ipu3Haku paBeHCTBA MNPSAMOYIOJBHBIX
TPEYTONBHUKOB. IIpsAMOYTONIBHBIN TPEYTONBHUK C YTioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPAaBEHCTBO TPEYIOJbHHMKA, HEPABEHCTBO O JIMHE
JOMaHOM, TeopemMa o OosiblieM yriie W OoOJbLIEH CTOpPOHE TPEYrojbHHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

I'eomerprueckoe MecTo TOYeK. bruccekTpuca yriia U CepeIuHHbBIN NEPIEHIUKYIISIP
K OTPE3KYy KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJia U JUAMETP, UX CBOMCTBA. B3auMHOE pacnoyioKeHHe
OKpy’)kHOCTH M TmpsAMou. KacarenpHas m cekymas K OKPYXHOCTH. OKpPYKHOCTb,
BIIMCAaHHAas B yroJl. BuucaHHas 1 onvcaHHasi OKPYKHOCTH TPEYTOJIbHHUKA.

8 KUIACC

UYereipéxyronpauku. Ilapamnenmorpamm, ero npusHaku M CBOMCTBA. YacTHbIE
cllydad MapajuiesiorpaMMoB (MIPSIMOYTOJBHHUK, poMO, KBajapaT), UX MPU3HAKH WU
cBoiicTBa. Tpanenus, paHoOOKas Tpaneuus, €€ cBorcTBa U npusHaku. [IpsMoyronbHas
Tpamnenus.

Meron ynsoennss Mmenuassl. LleHTpaneHas cummerpus. Teopema @aneca u
TEOpeMa O MPOMOPLHOHATIBHBIX OTPE3KAX.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO 85
YOV "LUKOJIA "YCMAHUSA", ®aTbixos Unbcyp MynnaHyposuy, IVPEKTOP  28.11.24 11:18 (MSK)  Ceprudukar 025A5B7E00CAB133B042CF95BCB2663BC2




®denepanbHas padodas nmporpamma | Marematuka. 5—9 kimaccel (0a30BbIi ypOBEHB)

CpenHue MTMHUM TPEYTroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHUKa.

[logobue TpeyronbHUKOB, Kod3(pdunueHnt nomodus. [Ipuznaku momobus
TpeyroibHUKOB. [IpuMeHeHne no1ooust pu pelieHuH MPakTUYeCKUX 3a/1ad.

CpoiicTBa 1momajei reoMeTpudeckux ¢uryp. Dopmynsl IS TUIOMIAAH
TPEyroJibHUKa, TMapajjenorpamMmma, pomba u Tpaneuud. OTHOIIEHHE IUIOMIAAEH
oTI00HBIX GUTYP.

Brruncnenne momane TPEyroabHUKOB M MHOIOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHuu
IIPAaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHIE€HC OCTPOro yrjla MpPsAMOYTOJIBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TpUroHomeTpuyeckue (PyHKIUU YIiIoB B
30°, 45° u 60°.

BrnucaHHble M LEHTPAJIbHBIE YIJIbI, YIOJ MEXKAY KacaTelIbHOWM W XOpAOul. YTIbl
MEXIy XOpJaMH U CEKyIIMMH. BINHCaHHbIE W ONUCAaHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxkenue AByX OkpyxkHocTei. Kacanme okpyxnocreir. OOmue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAeCTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCHHYCOB M TE€OpeEMa CHUHYCOB. PemieHue
MIPAaKTUYECKHUX 3aJ1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue moaoous. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 NMpoOU3BENCHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUM OTPE3KOB
CEKYIIMX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpPA, COHAIIPABIECHHBIE BEKTOPHI, TPOTUBOIIOIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalliU
HaJl BEKTOpaMmu. Pa3iioxkeHne BEKTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTOopa. CKaJIsSIpHOE NPOU3BEICHHE BEKTOPOB, NPUMEHEHHE UL
HaxO0XJICHUS JUIMH U YIJIOB.

JlekapTOBbl KOOpJAWHATHI HA IJIOCKOCTU. YPAaBHEHHUS NPSMOW U OKPYKHOCTH B
KOOpJMHATaX, NEPECEYEHUE OKPYKHOCTEW MU MpAMBIX. METOI KOOpAWHAT U €ro
IIPUMEHEHHUE.

IIpaBunbpHBIE MHOTIOYrOJIBHUKH. [[mMHAa OKpyXKHOCTH. ['pamycHas u paauaHHas
Mepa yriia, BBIYMCIEHHE JUIMH YT OKpyXHOcTel. Ilnomanp kpyra, cekropa, CermMeHTa.
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JIBUKEHUsT TUIOCKOCTM U BHYTPEHHUE CUMMETpUM QUryp (d1eMeHTapHbIe
npenacrapnenus). [lapannensusiil nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUSI MPOTpaMMbl y4eOHOrOo Kypca K KOHILY
o0yueHus B 7 Kiacce:

Pacnio3HaBaTh M3y4deHHBIE reoMeTpuueckue (UTyphl, ONpEAeNsiTh MX B3aWMHOE
pacrnoyioxkeHue, u3o00paxkaTb T€OMETPUYECKHE (UTYpPHI, BBINOJHATH YEPTEXKHU IO
YCIOBHIO 3aiaud. M3MepsATh JIMHEWHBIE W YIVIOBBbIE BENWYMHBL. Pemars 3amaum  Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenatb TpyOyr0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIIMYWH MPEIMETOB B peaibHON
KU3HHU, Pa3MEPOB MPHUPOIHBIX OO0BEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB  TIO
MOPSAJKY BEJIUYUHBL.

CTpouTh 4epTeKHU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaThCA MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh MPU3HAKH U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOIUTE JOTMYECKUE PACCYKACHUA C HCMHOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCsd  NMpU3HAKAMU  PABEHCTBA  MPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHbl, TPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTIOJIBHOTO TPEYTrOJIbHHUKA, B
pELICHNY T€OMETPUUECKUX 3a]1a4.

OnpenensaTe NapauiebHOCTh MPSMBIX C MOMOIIBIO YTJI0OB, KOTOPhIE 00pa3yeT ¢
HUMHU cekymas. OnpenensaTe NapauieIbHOCTh MPSIMBIX € IOMOIIBI0 PABEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYTrOM MPSAMOM.

Pemrats 3aaun Ha kieTyaroi Oymare.

[TpoBOIUTH BHIYKCICHUS ¥ HAXOAWTHh YMCJIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB B
FeOMETPUYECKUX 33Ja4ax C HCHOJIb30BAHHEM CYMMbI YIJIOB TPEYrOJIBHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TPHU TMEPECEUCHUU JBYX
MapajyIeIbHBIX NPSAMBIX CEKyIleW. Pemate npakThueckne 3ajauyd Ha HAXOXKJICHUE
YTJIOB.

Bnagetp mnNOHATHEM TIE€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpPEeAcsaTh
OMCCEKTpUCY yIJla U CEPEAUHHBIN MEPHEeHIUKYISIP K OTPE3KYy KaK T'€OMETPHUYECKHE
MeCTa TOYEK.

@opMyNIUPOBATh OMNPEACICHUS OKPYKHOCTH UM Kpyra, XOpJbl W JuUaMmeTpa
OKPYKHOCTH, TOJb30BAThCA HUX CBOMCTBAMHU. YMETh NPUMEHSTH 3TU CBOMCTBA MpH
pellieHnu 3a1a4.
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Bragets NOHATHEM ONHMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. Ilomp3oBaThcs ¢akTaMu O TOM, UYTO OHCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKal0TCsl B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIE
IIEPIICHIUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Branerp moHATHEM KacaTENbHOM K OKPYKHOCTH, IMOJIb30BAaTbCS TEOPEMOM O
NEPIEHINKYJISIPHOCTH KacaTEIbHOM U paguyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCAd MPOCTEUIIMMH T€OMETPUUECKMMH HEPABEHCTBAMH, IOHHMAaTh HX
IIPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHMsI C TOMOIIBI LUPKYJIS U
JIMHENKHU.

[IpenmeTHble pe3ynbTaThl OCBOCHHUSI MPOTpaMMbl y4eOHOrOo Kypca K KOHILY
o0yueHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
WX CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1au.

[TpuMeHsTH CBOMCTBA TOUYKH MEPECECUCHUS] MEIUaH TPEYrojibHUKA (IIEHTpa Macc) B
pelIeHnH 3a1a4.

Brnaners moHsATHEM cpelHEW JUMHUU TPEYroJibHUKA U Tpamneluuu, TPUMEHATh HUX
CBOMCTBa MpU pEUICHUU reomeTpudeckux 3anad. [lonb3oBatbest Teopemoit Daneca u
TEOPEMOi1 O MPOMOPIUOHATLHBIX OTPE3KaX, MPUMEHSTh UX JJIs1 PELICHUS TPAKTUUECKUX
3a]1a4.

[IpumeHsAT, NpU3HAKU TOJ0OMSI TPEYTOJbHUKOB B PEIICHUH T'€OMETPUUYECKUX
3a/1ay.

[Tonb3oBaThess Teopemoii Iludaropa s pemieHHss TEOMETPUYECKUX U
npakTuueckux 3anad. CTpouTh MaTeMaTHYECKYH0 MOJENb B MPAaKTUYECKUX 3a]ayax,
CaMOCTOSITEJILHO JENaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIUE JJIUHBI.

Branets NOoHATUSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yIila MPSIMOYTOJIbHOTO
TpeyroibHuKa. [10J1b30BaThCsl STUMU MOHATUAMHU JJIs1 PELIIEHUS IPAKTUYECKUX 3a/1a4.

Breruncnars (pa3nuuHbIMH - CIIOCO0AMHU) TUIOIIAJb TPEYrOJAbHUKA U IUIOIIAIU
MHOT'OYTOJIbHBIX (UTyp (TI0JIB3YSCh, T/I€ HEOOXOJUMO, KalbKylnsaTopoM). [IpumeHATH
MOJTyYEHHBIE YMEHHUS B MPAKTUUYECKUX 3a/1ayax.

BnaneTs MOHATHAMH BIHUCAHHOTO M LIEHTPAIBLHOIO YIJIa, UCIOJIb30BaTh TEOPEMBbI
0 BIIMCAHHBIX yTJIaxX, YIJaxX MEXy XOpJAaMH (CEeKyIIMMU) U YTJie MKy KacaTeabHOU U
XOpJI0¥M IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnanerp mNOHATHEM ONHCAHHOTO YETHIPEXYTrOJIbHUKA, MPUMEHSATH CBOWMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPH PEILICHUU 3a]1ay.
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[TpuMeHATh MOJIyIeHHBIC 3HAHUS HA TPAKTHUKE — CTPOUTh MaTEMaTHIECKHE MOICITH
JUIS 3a7ad peaybHOM KU3HM M TMPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHUS  C
OpUMEHEHUEM TOJAO00MS W TPUTOHOMETpUH  (TOJB3YyACh, TJI€  HEOOXOAMMO,
KJIbKYJIATOPOM).

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS IPOTpaMMbl y4eOHOro Kypca K KOHITY
oOyueHus B 9 Kiaacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIMU OCTPBIX YIJIOB, HAXOAUTHh C MX MOMOIIBIO
pa3IMYHbIE 3JEMEHTBHI NPSIMOYIOJBHOIO TPEYTrOJbHUKA («pPELIEHWE MPSIMOYIOJIbHBIX
TPEYroJbHUKOB»). HaxomuTe (C MNOMOIIBIO KaJNbKYJIATOpa) UIMHBI W YIJbl  JUIA
HETaOJMYHBIX 3HAYCHU.

[lonb3oBaTbcs (QopMynaMHU MPUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM  JUISl HAXOXKJACHUS COOTHOUIEHWHW MEXAY TPUTOHOMETPUYECKUMH
BEJINYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXJICHHUS Pa3IMYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
IE€OMETPUYECKHUX 3a1a4.

Bnagers moHsTHsIMH TpeoOpa3zoBaHUS 1NOJ00WS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. [lonb3oBarbest cBoicTBaMHM NOJ00US MPOU3BOJIBHBIX (UTYP, YMETh
BBIUUCIIATh JUIMHBI M HAXOAMWTh YIJbl y NonoOHbIX ¢uryp. IlpumeHsats cBoiicTBa
no/1o0usl B MPAaKTUUECKUX 3aJadax. YMeTh MPUBOIUTH NPUMEPHl MOJOOHBIX (puryp B
OKpPY’KarOILEM MHUpE.

Ilonp30BaTbCsAd TEOpEMaMHM O IPOU3BEIACHHUM OTPE3KOB XOpHA, O IPOU3BEICHUHU
OTPE3KOB CEKYLIUX, O KBaApaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMHU, MIOHUMATh UX T€OMETPUUYECKUN U (PUINYECKUN CMBICI,
OPUMEHSATh HMX B pEUICHUH TeOMETpUUYECKHX M (usnyeckux 3amad. llpumeHsTh
CKAJISIPHOE MPOU3BEAEHNE BEKTOPOB JJI1 HAXOXKIEHUS IJIMH U YTJIOB.

ITonb30BaTBCA METOJOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Biianers noHATHAMYU IIPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJTMHBI
IYyTH OKPYKHOCTH M PaJMaHHOM MEpHI YIUIA, YMETh BBIYHUCIATH ILIOIIAAb Kpyra U €ro
yacted. [I[puMeHsTh OTyYeHHbIE YMEHNS B IPAKTUYECKUX 3a1a4ax.

Haxogute ocu (Mau ILEHTPHI) CUMMETPUH (QUTYp, TPUMEHATH JIBUKCHHS
IIJIOCKOCTH B MMPOCTENIINX CITyYasX.

IIpuMEHATH NOIyYeHHBIC 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATHYECKUE MOJIEIN
JUISL 3a7a9 PEaJbHOM XWU3HM M IIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS  C
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NPUMCHCHUEM TIOJIOOMS M TPUTOHOMETPUYECCKUX  (QYHKIUH  (MOJIB3YsACh, TJIC
HE0OX0IUMO, KaJbKYJISTOPOM).
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TEMATHYECKOE IIVTAHUPOBAHUME

7 KIIACC
Hanmenosanue pasnena  KonuuecTso OCHOBHOE OCHOBHBIE BU/IBI IEATEIHHOCTH 00yUYaIOLINXCS
(Temnl) Kypca JacoB coAepKaHne
IIpocreiimme 14 [Ipocrenimmue DopMyJIMPOBATH OCHOBHBIC IIOHATHS U OIIPEACIICHHUS.
reoMeTpudecKue GUrypsl 1 FCOMETPUYECKUE Pacno3HaBaTh H3y4eHHbIE T€OMETPUUECKHE (PUTYPBI,
uX cBoicTBa. M3mepenue OOBEKTEI. ompeaeJsATh UX B3aMMHOE PACIIOI0KEHNUE, BHINOJIHATH
MuoroyrosnbHuK, 4epTEK M0 YCIOBHIO 3aJa4H.

IrcoOMCTPHUYCCKUX BCINYNH

nomaHas. CMexXHbIE

U BEPTUKAJIbHBIC
yrisl. Pabota ¢
MPOCTENILINMU
YepTexKaMHu.
HN3mepenne mTuHEHHBbIX
Y YTJIOBBIX BEJIMYMH,
BBIYUCIIEHUE OTPE3KOB
U yTJI0B

IIpoBoauTh MpoCTENIINE TOCTPOCHUS C TOMOIIBIO LIUPKYJIS

U JIMHEUKHU.

HN3MepATh NTUMHEWHBIE U YIJIOBBIE BEJIMYMHBI FEOMETPUYECKHUX
U IIPAKTUYECKUX OOBEKTOB.

OmnpenensiTh «Ha I1a3» pa3Mepbl peanbHbIX 00BEKTOB,
NPOBOAMTH rpyOyI0 OILIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYMH
YTJIOB.

Pemathb 3a1a4n Ha B3aMHOE PACIOI0KEHUE

reOMETPUYECKUX QUryp.

IpoBoauTtns KJIaCcCU(UKALIUIO YTJIOB,
BBIYMCJSATh JIMHCWHBIE W YIJIOBBIC BEIWYWHBI,
NPOBOAUTH HEOOXOMMbBIE  JTOKa3aTEeIbHBIC

pacCcykJieHus. 3JHAKOMHUTBCS € HCTOpHUei
Pa3BUTHS TEOMETPUU
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22 [TonsATHE O paBHBIX Pacno3zHaBaTh mapsl PaBHBIX TPEYTOJBHHKOB Ha T'OTOBBIX

TPEYTOJIbHUKAX U yepTexax (C ykazaHUEeM MPHU3HAKOB).

TpeyrosibHUKHN
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IIEPBUYHBIE BeiBoauTh ciieCcTBUSA (PaBEHCTB COOTBETCTBYOIIMX
MPEJICTABJICHUS O AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

paBHBIX pUTypax. D®opMyJIMPOBATH ONPENEICHUS: OCTPOYTOJIBHOTO,

Tpu npusHaka TYMOYTOJIBHOTO, MIPSIMOYTOJIBHOTO, PABHOOEIPEHHOTO,
paBCHCTBA PaBHOCTOPOHHETO TPEYTrOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
TPCYTrOJIbHHUKOB. MEJHWaHbI TPEYTOJbHUKA, CEPECAUHHOTO NEPIICHAUKYIISIpaA
IIpu3Haku paBeHCTBA OTpE3Ka; NepUMETpa TPCYroJbHHUKA.

IIPAMOYTOJIBHBIX ®opMyHPOBATH CBOICTBA U MPU3HAKU PAaBHOOEAPEHHOTO
TpEYroJbHUKOB. TPEYTroJbHUKA.

CBOHCTEO Me/IHAHBL Crpouts dYeprexu, pemiaTb 3aJa4¥M C  [IOMOILbBIO

PSAMOYTOJIBHOTO

HaXO0X/ICHHS PABHBIX TPEYTOJIbHUKOB.

TPEYrOJIbHUKA,

. IIpuMeHATh NPU3HAKK PABEHCTBA MIPSAMOYTOJIbHBIX
MIPOBEAEHHON K

TPEYTOJIBHUKOB B 3a7a4ax.

TUIIOTEHY3E.

PaBHOGE/PEHHbIE 1 Hcnoan3oBaTh 1HUQPPOBBIE pPECYpChl AJsI HMCCAEAOBAHMS
PaBHOCTOPOHHHE CBOMCTB U3y4aeMbIX (pUryp.

TPEYTOIbHUKH. 3HAKOMUTBHCS ¢ UCTOPHUEH Pa3BUTHS TEOMETPUH

[IpusHaku u
CBOMCTBA
PaBHOOEIPEHHOTO
TPEYroJbHUKA.
Hepasencrsa B
re€OMETPUHU.
IIpsAMOyTOIBHBIN
TPEYrOJIbHUK C
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[TapaitenbHBIE IPSAMBIE, 14 DopMyJIMPOBATH MOHATHE NAPATUIETbHBIX MPAMBIX,
[TapannenbHbIe

IIpsIMBIE, UX CBOWCTBA.
Haxkpecr nexamue,

COOTBETCTBEHHbIE U
ONHOCTOpOHHHE yruibl, | AOKA32TEJILCTBA NAPAICIBHOCTH JBYX IPSMBIX C IOMOILBIO
>

CyMMa YIJIOB TPEYIOJIbHUKA HAXOJMTH IPAKTUYECKUE IIPUMEPBI.
M3yuaTh cBoOCcTBa YIiIOB, 00pa30BaHHbIX NPU NIEPECECUEHHUU

MapajuleNIbHbIX MpsAMbIX cekymen. [IpoBoauTs

00pa30BaHHbIE NPU yTJI0B, 00pa30BaHHbBIX NPU MEPECEUCHUH ITUX MPSIMBIX TPEThEH
[IEpEeCEeYECHUH IIPSMOM.

HapaJuICIbHBIX BbryucjasaTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX CEKYILICH). HaxoauTh yucioBble 1 OYKBEHHbIE 3HAUEHUS YIJIOB B
IIpu3Hak reOMETPUUECKUX 3a71a4ax ¢ UCIOJIb30BAaHUEM TEOPEM O
11apaJlICIIBHOCTH CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.

IIPAMBIX 9€PE3 3HAKOMUTBCS € HCTOPHUEH Pa3BUTHUS TEOMETPUN

PaBEHCTBO PACCTOSHUN
OT TOYEK OJHOM
IIPSIMOU 10 BTOPOU
npsmMoi. CymMmma yrios
TPEYTOJIbHUKA.
Bueninue yribt
TPEYTOJIbHUKA
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OKpy>XHOCTb U KPYT. 14 OKpY»KHOCTb, XOp/a 1 DopMyJIMPOBATH ONPe/IeJIeHUSA: OKPYKHOCTH, XOPJIbI,
I'comerprraeckue JTMaMETp UX CBOMCTBA. | AUAMETpa M KacaTeJbHOM K OKpYKHOCTH. M3yyaTh ux
TOCTPOCHHA KacarenbHas K CBOMCTBA, IPU3HAKH, CTPOUTh YEPTEKH.
OKPY’KHOCTH. HccnenoBarhb, B TOM YHCIIE UCIOJIB3YS LM (POBLIE pecypcehl:
OKpy>KHOCTb, OKPY>KHOCTb, BIIUCAHHYIO B YI'OJI; LIEHTP OKPY>KHOCTH,
BIIMCaHHas B YTOJL. BIIMCAaHHOM B yTOJ; PABEHCTBO OTPE3KOB
Toustie 0 TMT, KacaTeNbHBbIX.
NIPUMEHEHNE B HUcnoas3oBats Metoa ' MT 171 noka3arenbCcTBa TEOPEM O
3aja4ax. nepeceyeHu OMCCEKTPUC YIII0B TPEYrOJIbHUKA U
buccekrpuca n CEpPEAUHHBIX NEPIEHAUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
CepeIHHbIN ¢ momorso I'MT.
TICPICHIHKYIAp KakK OBJ1a1eBaTh NOHATHAMH BIIMCAHHON M OIMCAHHON
FCOMCTPHHCCIHE OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPHI ITUX
MeCTa TOYEK. .
OKPYKHOCTD, OKPY’KHOCTEM.
OIIICAHHAS OKOJIO Pematb OCHOBHBIE 321241 HA MOCTPOEHUE: YIJIa, PABHOTO
TPeyTONBHHKA. JAHHOMY; celzemzmﬂoro PepHCHHHKYHHpa JTAHHOTO
OKPYKHOCT®, OTpE3Ka; NPSIMO, MPOXOASIIECH Yepe3 JaHHYIO TOUKY U
BIIMCAHHAS B NepPHEeHIUKYISIPHON JaHHOUM TPSIMOI; OMCCEKTPUCHI
TPEeyTrOJNbHHUK. JAHHOT'O YIJIa; TPEYTOJIbHUKOB I10 Pa3JIMYHBIM JJIEMEHTAM.
[Ipocreitmue 3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHS TEOMETPUU
3a1a4d Ha
ITIOCTPOCHUE
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[ToBTOpeHue, 06001IEHNE 4 [ToBTOpEHUE u | Pemarthb 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHUE CBS3U
SHAHWL 00001IeHnE MEXK]Ty pa3IMYHBIMHU YaCTsIMU Kypca

OCHOBHBIX MHOHSITHU M
METOIOB  Kypca 7

KJacca
OBLIEE KOJIMYECTBO 68
YACOB 1O
[TPOTPAMME
8 KUIACC
HaumenoBanue paszgena | KojuuecTBo OCHOBHOE OCHOBHBIE BHJIBI ICATEIHPHOCTH 00YYaIOITIXCS
(Tembl) Kypca 4acoB coziepKaHue
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YeTripéx bHUKH 12 n KaThb " HAXOJAUTh H yepTexKax
CTRIpEXYTof [Tapannenorpamm, ero 300paxa axoa a cpreka
NPU3HAKH ¥ cBoficTea, | UCTPIPEXYTONBHHKM DasHbIX BHIOB M HX OJIEMEHTHI.
YacTHbIE CIIy4an @®opmMyJIMPOBATH  ONpeJeJieHusi:  IapajulesorpaMmma,
rapajuieJIorpaMMoB MMpAMOYTOJIBHHKA, p0M6a, KBazapara, Tpalcuuu,
(IpsIMOYTOJILHUK, pPaBHOOOKOM Tpameryu, MPsSMOYTOIHHON TPATICIIHH.
pomO, KBajapar), ux Jloka3pIiBaTh W MWCHOJb30BATH MPH PelIeHuu 3a1a4
NPU3HAKK U CBOMCTBA. | TPU3HAKK U CBOMCTBA: apajuieorpaMmma,
Tpanenwust. NpsIMOYTOJIbHUKA, pOMOa, KBaJpaTa, Tpaneuu, paBHOOOKOH
PaBHoOOKas 1 Tpamnenyu, NpSMOYTOJIbHOM Tpareuu.
PSIMOYTOJIbHAS
pAMOY IIpuMeHaTH MeTOx YABOECHUS MEUaHbI
Tpamnenum.
TpeyroibHuka. Hcmoab3oBaTh I1UEGPOBBIE PECYPCHI
Merton yaBoeHust .
JUTSI ICCIIETOBAHUSI CBOMCTB U3y4aeMbIX (DUTYP.
MeEJTUaHBI.
LenTpanbHas 3HAKOMHMTBHCS ¢ UCTOPUEN PAa3BUTHS T€OMETPUU
CUMMETpPUSI
Teopema daneca U 15 Teopema dareca u IIpoBoauTH MOCTPOEHMSI C IOMOIIBIO ITUPKYJIS U
T€OpEMa 0 TeopeMa JIMHEWKHU C UCTIOJIb30BaHuE TeopeMbl Daneca u Teopemsl 0
TPONOPHHOHAIIEHBIX 0 MPONOPLUHUOHAIBHBIX OTPE3KaX, CTPOUTh YETBEPTHIN
OTpe3Kax, MoJ00HbIC .
MPOMOPIUOHATIBHBIX MPONOPLIHUOHATIBHBIN OTPE30K.

TPEYTrOJIbHUKHU

orpeskax. CpenHss
JIMHUS TPEYTOJIbHUKA.

HpOBOHI/ITb AO0Ka3aTeJIbCTBO TOTO, qTo MCAHAaHbI
TPCYIrOJIbHHUKA IICPECCKAIOTCS B OJIHOM TOYKEC, 1 HAXOAUTDH
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Tpanenus, e€ cpennss
JIUHUSL.

[IponnopuroHanbHbIE
otpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
IToxoOnbIEe
TPEyroJbHUKU. Tpu
npu3HaKa noaoous
TPEYTOJIbHUKOB.
[Ipumenenue
nooous mpu
peleHnn
IIPAaKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM Macc, HAXOAMTh OTHOIIICHHE, B KOTOPOM
ME/IMaHbI IEJISITCS TOYKOW UX MEPeCeUeHUsI.

HaxoauTth 1mog00HbIe TPEYTrOJILHUKH Ha TOTOBBIX YePTEIKAX
C YKa3aHHEM COOTBETCTBYIOIIHUX MPHU3HAKOB MOA00MS.
Pemath 3aqa4yu Ha 110I00HBIC TPEYTOIBLHUKH C TIOMOIIIBIO
CaMOCTOSITEIILHOTO IIOCTPOCHUS YePTEIKEH U HAXOXKICHUS
0JTOOHBIX TPEYTOJIbHUKOB.

IpoBoauTH 1I0KA3aTEIBCTBA C HUCIIOIb30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3bIBaTh TPU NpU3HAKA TOA00HUS TPEYTOJbHUKOB.
IIpuMeHSTH [TOTy4YEeHHBIE 3HAHUS P PEIICHUN
F€OMETPUYECKHUX U NMPAKTUYECKUX 3a7ad.
3HAKOMUTBHCH € MCTOPHEN PAa3BUTHUS TEOMETPUU

[Imomans. Haxoxnenue
IJIOIIAIEW TPEYTOJIbHUKOB
U MHOTOYTOJIBHBIX (UTYP.
[Tnomanu nogo6HbIX HUryp

14

CBoiicTBa IUIOIIAAEH
r€OMETPUYECKHUX
buryp. @opmyiibl
JUIS TIIOLIA N
TPEYTOJIbHUKA,
napajiesnorpaMmma,
Tpareuu.
Breruncnenue
IUIOIIAJICH CIIOMKHBIX

dburyp.

OBiageBaTh NEPBUYHBIMH NPeEACTABJIEHUAMH 00
oO1el Teopuu 1omany (Mepsl), (pOpMyJaupoBaTH
CBOICTBA IUIONIA/IU, BBISICHITh UX HATJISIHBINA CMBIC]I.
BbiBoauTH (OpMYIIBI IJIOLIAAN MTapaliesiorpaMmma,
TPEyToJIbHUKA, Tpaneuu u3 (popmMyJibl II0LIaAN
IpsIMOYTOJIbHUKA (KBAJpaTa).

BbIBoAMTH (OPMYIIBI MJIOMAAN BEITYKJIOTO
YeThIPEXYTONbHUKA Yepe3 TUarOHaIN U YToJl MEX/Ty HUMHU.
HaxoauTs momany puryp, n300paxEHHbIX Ha KIETYaTON
Oymare, HCNOJIB30BaTh pa3oueHne GUrypsl HA 4YacTU U
JOCTpPauBaHHUE.
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Pa30upath npuMepsbl HCOIB30BAHKS BCIOMOTaTeIbHON
[Tnomanu puryp Ha

KJIeT4aTol Oymare.
ITnomamay 1mogo00OHBIX
buryp. 3agaun ¢
MPaAKTUYECKUM
CoZIepKaHUEM.
Pemenue 3agau ¢
IIOMOIIBIO METOJIa
BCIIOMOTaTeIbHOM
TUIOIIA N

TJIOIIAIN JISl PEIICHUSI TEOMETPUICCKHUX 3a/1a4.
HaxoauTs 1iomaay noo0HbIX GUryp.
BbIYHCIATH TJI0MATN PAa3IMYHBIX MHOTOYTOJIBHBIX (PHUTY.

Pemath 3a1a4u Ha TUIOIIAJIb C PAKTHYSCKUM
coiep)KaHuEM
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Teopema I[ludaropa u 10 Teopema Iudaropa, Joka3biBaTh Teopemy [Iudaropa, ncnonab3oBarh €€ B
Hadyajla TPUroHOMETPHUH 1 e€ IpUMCHEHHE. MPAKTUYCCKUX BbIYMCIICHUAX.
Onpenenenne ®opmyIMpoBaTh ONIPEIEICHUS
TPUTOHOMCETPHHCCKHUX | 1hyronoMeTprueckiX (DyHKIHMIA OCTPOTO YTiIa,
(GyHKIUI OCTPOTO
NPOBEPATHh UX KOPPEKTHOCTH. BBIBOAUTH
yria
TPUTOHOMETPUUYECKUE COOTHOILICHUSI B
IPSIMOYTOJILHOTO
TPeyrobHIKa, MPSIMOYTOJIbHOM TPEYTOJIbHUKE.
TPUTOHOMETPHYECKHE HccaenoBaTh COOTHOIIEHUS MEXIy CTOpPOHaMH B
COOTHOIIIEHHS B MPSMOYTOJIbHBIX TPEYrOJbHUKAX ¢ yriamu B 45° u 45°;
[¢] o
PAMOYTOJIbHOM 30° n 60°.
TPEYTrOJbHUKE. Hcnoas3oBaTh GopMyIIibl IPUBEACHUS U1 OCHOBHOE
OcHoBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO AJII HAXOXKJICHUS
TPUTOHOMETPUYCCKOE | COOTHOLUEHUI MEXKIy TPUTOHOMETPUUECKUMHU (DYHKIUSIMU
TOJIECTBO Pa3IUYHBIX OCTPBIX YTJIOB.

IIpyMeHATH MOJNYyYEHHBIE 3HAHUA U YMEHUS IPHU PELICHUU

MPAaKTUYCCKUX 3a7a4.

3HAKOMHMTBHCH ¢ HCTOPHUEN Pa3BUTHS T€OMETPUU
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YTIbl B OKPY>KHOCTH. 13 DopMyIMPOBATH OCHOBHBIE ONIPEICTICHUS, CBSI3aHHBIE C
BrnivcanHble 1 ONMCaHHbIE Bricannsie u yriamMu B Kpyre (BIMCAHHBINA yTOJI, IEHTPATbHBIN YTrom).
YETHIPEXYTOJLHUKH. LIEHTPaJIbHBIE YTJIbI, HaxoauTh BIMCaHHBIE YIJIbl, ONUPAIOIIUECS HA OAHY AYTY,
KacarenbHbie K Yroj MExKAy BBIYHCJIATD YIJIBI C IOMOIIBIO TCOPEMBI O BIUCAHHBIX
okpyxHoctu. Kacanue KacaTCIIbHOU H yriax, TEOpeMbl O BIMCAHHOM YEThIPEXYTOJIbHUKE,
OKDYKHOCTEHT XOpZOH. YTIIbl TEOPEMBI O LIEHTPAJILHOM YTIIE.
MEXy XOpAaMHu U
CHKAY XOpA HccaenoBathb, B TOM YHUCIIE C TOMOIIBIO ITUGPOBBIX
CEKYILINMU. .
PECYPCOB, BHMCAHHBIE U OITUCAHHBIEC YETHIPEXYTOJIbHUKY,
Bniucanuslie u .
BbIBOAUTH UX CBOMCTBA U MPHU3HAKH.
ONMCAaHHbIC .
) Hcnosb30BaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEIIEHUN
YETBIPEXYTOJIbHUKU,
3a1a4
UX TIPU3HAKU U
CBOMCTBA.

[Ipumenenue atux
CBOMCTB TIpHU
peleHnn
reOMETPUYECKUX
3a7ad4.

B3anmnoe
pacmoIOKEHUE IBYX
OKpY>KHOCTEH, 001111e
KacarenbHble. Kacanue
OKPYKHOCTEN
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[ToBTOpeHue, 0600IIeHNE 4 ToBTopeHHe Pematsb 3agaum Ha TOBTOPEHUE, UILUTFOCTPUPYIOIIUE CBSI3U
3HAHUHN OCHOBHEIX Homsiyii | MY PasIMIHBIMU JaCTSIMH Kypea
METOJIOB KypcoB 7 U 8§
KJIacCOB, 0000IIICHE
3HAHUU
OBILEE KOJIMYECTBO 68
UACOB 1O
[TPOT'PAMME
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9 KJIACC
HaumenoBanue paznena | Konmnuectso OcHoBHOE OCHOBHBIC BIBI ACATEIRHOCTH 00y HaroMMXCA
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpusi. Teopemsl 16 Onpeenenne DopMyJUPOBATH  ONPEAeJeHUs]  TPUTOHOMETPUUECKUX

KOCHHYCOB U CUHYCOB. TpUroHoMeTprdeckux = (QYHKUHH TyNbIX U IPAMBIX YIJIOB.

Petienne TpeyroibHIKOB ¢yHxiwmit yrioos or 00 | BBIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB (C
1o 1800. ®opmysl paJycoM ONMKUCAHHOMN OKPY>KHOCTH).
PUBEIACHUS. BoiBoauTh (hOpMYJIBI /151 BHIYMCJIAEHUS MJI0IAAeNH ¢
Teopema KOCUHYCOB, HCMO0JIb30BAHMEM TeopeM TPUroHoMeTpuM (dhopmyna
TEOopeMa CHHYCOB. IUIOLIAJM TPEYTOIbHUKA YEPe3 ABE CTOPOHBI U YTOJ
Pemenue MeX Ay HUMH, (hopMyJia TUTOIIaAN YEThIPEXYTOTbHUKA
TPEYTOJbHUKOB. Yyepe3 ero AUaroHaIH | YTl MEXKTy HIMH).
IIpakTiyeckoe Pemiats TpeyroabHUKH.
IIPUMCHCHUC PemaTh NPaKTUYECKUE 3a1a4H, CBOAAIIUECT K
AOKa3aHHBIX TECOPEM HAXOXKICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
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[IpeoOpazoBanue nog00us. 10 OcBauBaTh NOHSITHE NTPEOOPA3OBAHUS TOJOOUS.
[TonsTe o -
Metpuueckue HccaenoBathb OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
npeoOpa3oBaHUU
COOTHOIICHUS py MpeoOpa30BaHUM MOJO0US.
IOJ00HS. s
B OKPYKHOCTH Haxoaute npumepsl o00Hs B OKpysKarolen
CoOTBETCTBEHHBIE .
NeNCTBUTEIHLHOCTH.
AJIEMEHTBI B
BIBOJIUTH METPUUCCKH THOIIICHHS MEXK
noA0OHBIX QUTYP. on CTPUHCCKUC COOTHOLIC oKy
OTpE3KaMHU XOPJI, CEKYIINX U KacaTeJIbHBIX C
Teopema o p A, CCKYHI 5
WCIIOJIb30BAHUEM BITUCAHHBIX BU I HBIX
NpOW3BEICHHH CIIOJIb30BAHUE . ca yIJ10 0J10
TPEeyroJbHUKOB. PemaThb reomeTpruyeckue 3agaun u
OTPE3KOB XOPJ, peyr g P a .
a/1auv U3 peasbHOM KU3HU C UCTIOIB30BAHUEM I HBIX
Teopema 3a1 3 pe 0 3HH C UCIIOJIB30 €M I0JI0

TPEYrOJIbHUKOB

0 NPOMU3BEICHUA
OTPE3KOB CEKYIIUX,
TeopemMa o
KBaJpare
KacaTeNbHOM.
[Ipumenenue B
pelIeHUH
r€OMETPUYECKUX
3aaa4
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Bexropsl

12

Onpenenenue
BEKTOPOB, CII0KEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXKE€HHUE BEKTOpA
Ha YHUCJIO.
OU3NYECKUU U
r€OMETPUYECKHAN
CMBICJI BEKTOPOB.
Paznoxenue Bexropa
10 JIByM
HEKOJUJTMHEAPHBIM
BEKTOPaM.
Koopaunatsr
BEKTODA.

CkanspHoe
IIPOU3BEICHUE
BEKTOPOB, €ro

HMcnoab30BaTh BEKTOPHI KaK HAITPABICHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKUI (TTepEeMENICHHE) U
busnyueckuii (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh onpeaeseHUs CYMMbI U Pa3HOCTH BEKTOPOB,
YMHO>EHUS BEKTOPA HA YUCJIO0, MCCJIEI0BATH
TEOMETPUYECKUN U (PU3UIECKUIN CMBICIIBI ATUX OTIEPAITHIA.
PemaTs reomeTpuyeckue 3aa4m ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOp IO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKAIIPHOE POU3BEAECHUE BEKTOPOB,
BbIBOAUTH €I0 OCHOBHBIE CBOMCTBA.

Boruuciaste cymMmMy, pa3HOCTh U CKAIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOp/IMHATAX.

IIpuMeHATH CKalsIpHOE MNPOU3ZBEICHUE JISI HAXOXKICHUS
JUTMH U yTJIOB

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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IIPUMEHEHHE JUTS
HaxOXJICHUS UIMH M
YIJIOB. Pewenue
3a1ad ¢ IOMOIIBIO
BEKTOPOB.
[Ipumenenune
BEKTOpPOB JUTSt
peleHuns 3a1a4
busnku
JlekapTOBBI KOOPAMHATHI JlekapToBbI OcBauBaThb NOHATHE MIPSMOYTOJILHOW CHCTEMBI

Ha IIJIOCKOCTH

KOOPJAMHATBI TOUEK Ha
IJIOCKOCTH.
YpaBHEHHUE PAMON.
YpaBHeHHne
OKPYXHOCTH.
KoopauHatsl Touek
nepeceueHus
OKPYKHOCTH U
MIPSIMOM.

MeTtoa koopAMHAT
MIpY PELICHUHU
r€OMETPUUYECKUX
3a7a4, IPaAaKTUYECKUX
3a1a4

KOOPJIMHAT, I€KapTOBBIX KOOPAUHAT TOUYKH.
BbIBOAMTH YpaBHEHHUE IPSIMOM U OKPY>KHOCTH. BbLaeasiTh
MOJIHBIM KBAJIpaT JJIsl HAXOKJICHHUS LIEHTpa U paanyca
OKPY’KHOCTH T10 €€ YPaBHEHHIO.

PemaTp 3a1aum Ha HAXO0XK/IEHUE TOUYEK IIEPECEUCHUS
IPSIMBIX U OKPYKHOCTEH C MOMOILbIO METO/1a KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA YIIIOBOIO KO3 PuLMEeHTa TPSIMOii
IIPYU pELICHUU 3a]1a4, JUIsl ONPEACIICHUs PACIIONOKEHUS
MIPSIMOMU.

IIpuMeHsITH KOOPANHATHI IIPU PEIICHUH T€OMETPUUYECKUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOEHUS MAaTEMAaTUYECKUX
MOJEJIeH peasIbHbIX 3a/1a4 («METOJ KOOPIUHATY).
[Hoab30BaThbes 111 NOCTPOCHUS U UCCIIEIOBAHUN

U (POBBIMU PECYPCAMH.

3HAKOMUTBHCH C HCTOPHEN PA3BUTHUS TEOMETPUU

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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[IpaBrIbHEBIE 8 [paBuiabHEBIE DopMyJIHPOBATH ONPEIEICHUE NPABUILHBIX
MHOIOYTrOJbHHUKH. JlnnHa MHOI'OYT'OJIPHUKH. MHOT'OYT'OJIbHUKOB, HAXOAMTh UX 3JICMEHTHI.
OKPY’KHOCTH M ILTOIAb Hucrno 0. [inmuna IHosb30BaTHCS MOHATHEM JUTMHBI OKPYKHOCTH,
Kpyra. Beraucienue OKPY’KHOCTH, Ty BBEIEHHEIM C IIOMOIIBLIO IPABHILHBIX MHOTOYIOJILHUKOB,
O EN R OXPYZKHOCTH. onpeneJasiTh ynciio O, JmuHy Oyru v pajuaHHyI0 Mepy
Pannannas mepa ’
yrna yria. IIpoBoauTh mepexoa OT paguaHHON MEpHI yIiia K

rpaxyCHON U HA00OPOT.
[Lmomane kpyra, paiy p

CEKTOpa, CErMeHTa OﬂpeJ]eJlﬂTb IIomaab Kpyra.

BoiBoauTh ¢popmyJibl (B rpayCHOM U paliaHHON Mepe)
JUISL JUTUH YT, TUIOIIA/IEN CEKTOPOB U CETMEHTOB.
Bourumcasats miomaau Guryp, BKIFOYAIOMUX 3JIEMEHTHI

OKPY>KHOCTH (Kpyra).

HaxoauTh rioniaay B 3aj1a4ax peajibHOM KU3HU
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JIBH>KEHUSI TIJIOCKOCTH 6 ITonsaTue o Pa30upars npumepsl, HUTIOCTPUPYIOITUE MOHATUS
ABHKCHHH JIBUKCHMUSL.
IUIOCKOCTH.

@opMyIHPOBATH OINPEACIECHUS TapaIETLHOT0 IEPEHOCA,
[TapannenbHbIi

IIEPEHOC, TOBOPOT
[Ipumenenue npu
pelIeHnH 3a1a4

IOBOPOTA U OCEBOM CUMMETPUU. BBIBOAUTH UX CBOMCTBA,
HAXOAMThb HETIOJABUKHBIE TOUKH.

HaxoauTh LEHTPBI U OCU CUMMETPUI MPOCTEHIINX (DUTYP.
IIpuMeHATH NTapauleNbHbIN NEPEHOC U CUMMETPHIO IPH
pELICHUH T€OMETPUUYECKHX 3a/1ay (pa30upaTh MPUMEPHI).
Hcnonb3oBaTh 111 NOCTPOEHUS U UCCIIEOBAHUI

U (POBBIE PECYPCHI
606 ! :
[ToBTOpenue, oboOIICHHE, [ToBTOpCHME OnepupoBath NoHATHAMHE: QHUTypa, TOUKA, IPsSMAasi, yrod,
CUCTeMaTH3allns 3HAHUIA OCHOBHBIX TIOHATUNA U | MHOTOYTOJBHHK, pABHOOCIPCHHBIN 1 pABHOCTOPOHHUH
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METOJIOB KypcoB 7—9
KJIacCOB, 0000IIIeHE
Y CUCTEMATU3aLHs
3HAHUMU.
[Ipocreiimme
reOMETPUYECKUE
burypsl u ux
cBoiicTBa. M3mepenue
reOMETPUYECKHUX
BEJINYMH.
TpeyronsHuKH.
[TapamtenbHbie 1
MEPIEHANKYJIISIPHBIC
MpsIMBIE.
OKpy»XHOCTb U KpPYT.
I'eomerpuueckue
IOCTPOCHUS. YTJIbl
B OKPY>KHOCTH.
Bricannsbie u
OIMCaHHbIE
OKPY’KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsimas u
OKPY’KHOCTb.
YeThIpEXYTrOIbHUKH.

TPEYTrOJILHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIMaHa,
OHCCeKTpHca U BbICOTA TPEYTOJIbHUKA, TTapaJIeIorpamm,
poOMO, MPSIMOYTOJILHUK, KBAJIpaT, TPAMNEIUs; OKPY>KHOCTb,
KacaTeJibHas, paBEHCTBO U mojo0ue Guryp,
TPEYTrOJIbHUKOB; MAPaUICIbHOCTh U IEPIIEHIUKYISIPHOCTh
MPSIMBIX, YTOJI MKy IPSIMBIMU, CHMMETPHSI OTHOCUTEIHHO
TOYKH W MPSMOM; IJIMHA, PACCTOSIHUE, BEJIMUMHA YyTJIa,
IUI0LIA/b, IEPUMETP.

Hcnoab3oBaTh (hOpMYJIbI: IEPUMETPA U TUIOLIAN
MHOT'OYT'OJIbHUKOB, JIJTHHBI OKPY>KHOCTH U TUIOIIAU KpyTa,
00BEMa MPSAMOYTOJILHOTO MapaslieNenumea.
OnepupoBaTh NOHATUSIMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPAHMHAT, BEKTOP; MCMOJIb30BATh 3TH MOHATUS IS
MpeACTaBICHUS TaHHBIX U PEIICHUS 3a7a4, B TOM YUCIIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

PemaTh 3aqaum Ha MOBTOPEHUE OCHOBHBIX MOHSATUH,
WJUTIOCTPALIAIO CBSA3€U MEXK/y pa3IMYHbIMU YacTSMH Kypca.
BriOupaTh MeToA 11 penieHus 3a1a4u.

PemaThb 3a7a4n U3 IOBCETHEBHON KU3HU

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
YOV "LUKOJIA "YCMAHMUSA", daTbixoB Unbcyp MynnaHyposuy, IMPEKTOP
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Broucanabie
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Y OIIMCAHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema I[ludaropa u
Hayasa
TPUTOHOMETPHUH.
Pemenue obmux
TPEYTrOJILHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKHU.
[IpeobpazoBanus
MJIOCKOCTH.
JBmxenus. [Togobue.
CummeTtpusi.
[Lnomans.
Brruucnenne
IJIOIAACH.

[Tnomaam mogoOHBIX
¢buryp. [dexapToBbl
KOOPJAWHATHI HA
IJIOCKOCTH. BEKTOpBI
Ha MJIOCKOCTH

OBLUIEE KOJIMYECTBO
YACOB I1O0

68
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[TPOI'PAMME
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OEJEPAJIBHASA  PABOYAS  ITPOTPAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJBHAA 3AIINCKA

B coBpemMeHHOM ITMGPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIITYIO0 3HAYMMOCTD, KaK C TOUKH 3PCHUS IPAKTHICCKUX MPUIIOKCHHM, TaK U UX POJTU
B 00pa3oBaHMM, HEOOXOJUMOM KaXKJIOMY 4YeoBeKy. Bospacraer wymciio mpodeccuid,
IpU OBJIAJICHUM KOTOPBIMH TpeOyeTcss Xopolas 0a3oBas MOATOTOBKa B 00JacTH
BEPOSITHOCTH M CTAaTUCTHKH, TaKas MOJTOTOBKA Ba)KHA JIJISl TIPOJIOJKEHUSI 00pa30BaHUS
U JJIsI YCIICIIHOM MPO(deCCHOHAIBHON Kapbhephl.

Kax b1l 4ennoBek MOCTOSIHHO NMPUHUMAET PEIICHUSI HA OCHOBE UMEIOIITUXCS Y HETO
JTaHHBIX. A 1511 000CHOBAaHHOTO TPHUHATHS PEIICHHS B YCIOBHUSX HEIOCTaTKa WIIU
n30bITKa MHGOPMAIMU HEOOXOJMMO B TOM YHCIE XOpOIIo c(HopMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIILICHHUE.

NMeHHO m03TOMY OCTpO BCTajda HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOYJAFOITUXCS
(GYHKITMOHAIBPHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B C€0S B KaueCTBE HEOTHEMIIEMOU
COCTABJISIFOIIEH yMEHHE BOCTIPUHUMATh M KPUTHYECKH aHAJIU3UPOBATH WH(OpMAIHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (popMax, MOHMUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
peaNbHBIX TIPOIECCOB M 3aBUCUMOCTEH, MPOW3BOIUTH MPOCTEHIINE BEPOSTHOCTHHIC
pPacu€Thl.

3HaKOMCTBO B Y4e€OHOM Kypce€ C OCHOBHBIMHM TpPHHIIMIAMHU cOOpa, aHamu3a M
NPEJICTaBIICHUs JaHHBIX W3 Pa3IMYHBIX cep KU3HM OOIIecTBa W TOCYyIapcTBa
npuoOmiaer oOyvarolmuxcsi K  OOIIeCTBEHHbIM HHTepecaM. l3ydyeHne OCHOB
KOMOMHATOPUKHM pa3BUBAaCT HABBIKM OpraHW3allid Iiepedopa M mMoAcYETa dYMcia
BapUaHTOB, B TOM YHCJI€ B MPHUKJIAIHBIX 3a7adaX. 3HAKOMCTBO C OCHOBaMH TEOPUH
rpadgoB co3gaéT mareMatuueckui dyHIaMEHT uisi GOpMHUpPOBAHUS KOMIICTCHIIMNA B
obnmactu wHPoOpMaTHKU W HUGPOBLIX TexXHOJOTHM. [IpM M3yYEeHUH CTATUCTUKU W
BEPOSITHOCTH 00O0TaIalTcs MPEICTaBICHUS O0YJalomMUXCs O COBPEMEHHOW KapTHUHE
MHpa ¥ METOJIaX €ro MCCIEeN0BaHUs, (OPMHUPYETCS NMMOHUMAHHUE POJIM CTAaTUCTHKU KaK
UCTOYHMKA COIMAJIbHO 3HAYUMOW WHGOpPMAIMM ¥ 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUSI.

B cooTBeTCTBHMM ¢ JAaHHBIMH MEISIMH B CTPYKTYpE MPOTpaMMbl y4eOHOTO Kypca
«BeposATHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIETr0 00pa3oBaHMsI BHIICICHBI CIICAYIONTNE
cozepkaTellbHO-MeToIuueckne JuHuU: «[IpeacTaBieHne NaHHBIX W OMUcATeIbHas
CTaTUCTHKa», «BeposTHOCTHY, «DJIEeMEHThI KOMOMHATOPHKN», «BBeiacHHE B TEOpHIO
rpadoBy.
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Copnepxxanue nuHuM «llpeacraBieHne TaHHBIX W OINHKCATEIbHAS CTATHUCTHKA
CIIy’KUT OCHOBOH JUIsi (POPMHUPOBAHUS HABBIKOB PabOThI ¢ MH(POPMAIIMEH: OT YTEHUS U
UHTEpHpeTanuu uHGOpPMaIMKM, MPEeACTaBICHHOW B TablMlax, Ha JauUarpamMmax u
rpadukax, n0 cOopa, MpeACTaBICHUS M aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTUCTUYECKUX XapaKTepUCTUK CpPEeOHUX M pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOydaroluecss ydaTcsi CUUTBIBAaTb M HUHTEPIPETHPOBATh JaHHBIC, BbIJBHUIaTh,
apryMEHTUPOBATh M KPUTHKOBaTh IPOCTEUINNE THUIOTE3bl, pa3MbILULTh Haj
(dakTopaMu, BBI3BIBAIOIIMMHU HM3MEHYMBOCTh, M OLIEHMBAaTh WX BIUSHUE Ha
paccMaTpHUBaEMbl€ BEJIMYMHBI U MPOLECCHI.

NHTynTHBHOE TPENCTABICHUE O CIYYalHOW HW3MEHYMBOCTH, MWCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW ISl W3YyYCHMS
TEOPUU BEPOSTHOCTEN. bolbllloe 3HaUYeHnEe UMEIOT MPAKTUYECKUE 3aJJaHuUsl, B YACTHOCTH
OMBITHI C KITACCUYECKUMU BEPOSITHOCTHBIMU MOJIETISIMU.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAo0NoJ00us CIy4ailHOrO COOBITHS.
[Ipu uzyyeHuun yyeObHOro Kypca oOyqaroniuecs 3HaKOMATCs ¢ IPOCTEHIITMMU METOAAMHU
BBIUMCIICHUS BEPOSTHOCTEH B CIIy4allHbIX JKCIIEPUMEHTaX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMU HCXOJIaMU, BEPOSITHOCTHBIMHM 3aKOHAMH, TMO3BOJISIOIIMMH CTaBUTh U
pemath Oosee CiloXHbIE 3a7aur. B yueOHbIN Kypc BXOAST HavalbHbBIE MPEACTABICHUS
0 CITy4yalHbIX BEIMYMHAX M UX YUCIOBBIX XapaKTePUCTHKAX.

B pamkax ydeGHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYyYalOUIMXCA  C
MHOKECTBAMH W OCHOBHBIMHM ONEpPALMIMU HAJ MHOXECTBAMH, PacCMaTpHBAOTCS
OpUMEpPbl TNPUMEHEHHUS sl pELICHHsd 3a/Jad, a TaKKe HCIOJIb30BaHUSA B JAPYIHX
MaTEeMaTUYECKUX KypcaX U y4eOHBIX MpeaAMETax.

B 7-9 kmaccax wuzydaercs ydeOHbIH Kypc «BepoATHOCTP M CTaTUCTUKA», B
KOTOpBIN BXOAAT pasnensl: «lIpencraBieHrne JaHHBIX M ONMUCATENbHAs CTATUCTUKAY,
«BeposATHOCTBY, «DNIeMEHThl KOMOMHATOPUKWY», «BBeaeHue B Teoputo rpadoBy.

OOmiee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX [UISi M3Y4YEHHUs Y4ueOHOro Kypca
«BeposTHOCT M cTaTucTUKa», — 102 yaca: B 7 kiacce — 34 gaca (1 gac B Hezeno), B 8
kiacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 vaca (1 yac B Heneonio).

COJEPKAHUE OBYUYEHUA

7 KIIACC

[IpencraBieHne MaHHBIX B BUIE TaONWIl, auarpamMm, TpadukoB. 3amoiHEHUE
Ta0JINII, YTEHUE U MOCTPOCHHUE AHarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peambHBIX IMporeccoB. M3Biedenne mHPOpManuu W3 TuUarpamm u
TaOJINII, UCTIOJIb30BAHUE U MHTEPIIPETAIUS JAHHBIX.
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OnucatenbHasi CTaTUCTUKA: cpefHee apudmernyueckoe, MeauaHa, pa3Max,
HaumOOJbIIIEE W HaWMEHbIlIee 3HA4YeHHs Habopa 4YMCIOBBIX JaHHBIX. [Ipumeps
CIIy4YalHOM U3MEHYHUBOCTH.

Crny4yaliHbIN SKCTIEPUMEHT (OTBIT) U CIIy9aifHOE COOBITHE. BEposITHOCTh M YacToTa.
Ponbs ManoBeposSTHRIX M IPAKTUYECKU JJOCTOBEPHBIX COOBITUI B MPUPOJIC U B OOIIECTBE.
MoHera u urpajibHasi KOCTh B TEOPUU BEPOSTHOCTEN.

I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucno pédbep u cymMMapHas CTETICHb
BepuiuH. [Ipeacrasnenue o cBa3Hoctu rpada. Llenu u nukisl. [lytu B rpadax. O0xoxn
rpada (sinepoB nyTh). [IpeacraBienue 06 opueHTUpoBaHHOM Ipade. Pemenue 3amau ¢
oMoIIbIo rpadoB.

8 KUIIACC

[IpencraBiieHne NaHHBIX B BUJIE€ TaOJMII, TUAarpamMmm, rpauKoB.

MHOX€eCTBO, 3JIEMEHT MHOKECTBA, IMOJIMHOXKECTBO. Ornepalny HaJl MHOKECTBAMM:
oObeMHeHue, nepeceyeHue, aomnoiaHeHue. CBoiicTBa omnepaiuil HaJl MHOXECTBAMU:
NIEPEMECTUTENIBHOE, COYETATEIbHOE, PACIIPEACIUTENBHOE, BKIOUEHH. Vcnons30Banue
rpauueckoro MpeaCTaBICHUS MHOMECTB JJIsi OMHCAHUSl PEaNbHBIX MPOIECCOB U
SIBJICHUH, TIPU PELICHUU 3a]1a4.

N3mepenne paccemBaHus JaHHbIX. Jlucrepcuss M CTaHOApPTHOE OTKJIOHEHUE
YHCIIOBBIX HA0OPOB. Jlnarpamma pacceuBaHusl.

DOneMeHTapHbIe COOBITUS CilydaiiHOro omnbita. Ciydalinble coObITUs. BeposiTHOCTH
coObITHil. OmNBITBEI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUAMH. CiydailHbIN
BbIOOD. CBSA3b MEXK/y MaJOBEPOATHBIMU U MPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMU B
npupoze, 0OIIEeCTBE U HAYKE.

HepeBo. CBOMCTBA JEPEBBEB: E€AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHHE BHCSYEHN
BEPIIMHBI, CBSI3b MEXKJY YHUCIOM BEpIIMH U yucioM peédep. [IpaBuio yMHOMKEHHS.
Pemienue 3aau ¢ nomouisio rpagos.

[IpotuBomnonoxueie coobiTus. Juarpamma Diinepa. O0beAMHEHUE U TepeceyeHue
coopiTuii. HecoBmecTHbie coObITHS. DOopMysa CIOXKEHHS BEPOSTHOCTEH. Y CIIOBHAs
BeposTHOCTh. [IpaBuno ymHoxenus. HeszaBucumbie coObiTusi. IlpeacraBienue
DKCIIEPUMEHTAa B BHJE JcpeBa. PelleHue 3agad4 Ha HaXO0XKICHUE BEPOSATHOCTEH C
MOMOIIIBIO JIEPEBA CIYYATHOTO AKCIEPUMEHTA, TMarpaMM Jitepa.

9 KUIIACC

[IpencraBienne AaHHBIX B BUAE TaOJIMIl, AUarpamm, rpaukoB, WHTEPHpPETALIUS
JTaHHBIX. YTeHUE U MOoCTpoeHHe TalIuIl, AUarpamMmm, rpauKoB MO peajbHbIM JaHHBIM.
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ITepecranoBku u ¢akrtopuan. CodeTaHUs W YHCIO COYEeTaHUU. TpeyrobHUK
[Tackans. Pemenue 3a1au ¢ ucroiab30BaHUEM KOMOWHATOPHKH.

'eomerpuueckass BepoATHOCTh. CiydallHbIN BBIOOp TOYKM U3 GUTYPHl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH.

UcnbiTanne. Yenex m Heynaya. Cepust ucnbplTaHuid A0 nepBoro ycmnexa. Cepus
ucnelTanuil bepuymm. BepositTHocTH coObITHII B cepun UcnibiTaHUi bepHyiu.

CnyvaliHass BeJIMYMHA W pacOpeicsieHue BEpPOsTHOCTEW. MaremaTuueckoe
OXHUJIaHWE U aucnepcus. [Ipumepsl MaTeMaTHYeCKOro OXKHUAAHUS KaK TEOPETHYECKOTO
CpPEIHEr0 3HAYEHMSI BEIIMYMHBI. MaTeMaTHUUYECKOE OXKUJIAHUE W AUCIECPCHUS CIy4alHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUH UCTIBITAHUN bepHym».

[Tonarne o 3akoHe OOJNBIIMX YHCeN. M3MepeHue BEPOSATHOCTEH C ITOMOIIBIO

4acToT.

Posnb 1 3HaueHUe 3aKOHA OOJIBIIIMX YUCET B IPUPOJIC U OOIIIECTBE.
IMPEIMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pE3yabTaThl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B 7 Kiaacce:

Yurate wH(OpMaIMIO, TPEACTABICHHYIO B TaONWIaXx, HA JUarpaMmax,
NPEACTaBIATh JaHHBIE B BHUAC TaONWI, CTPOUTH JWarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBaM 3HAYCHUM.

OnuceiBaTh ¥ MHTEPIPETUPOBATH PEATbHBIC YMCIIOBBIC JTAHHBIC, MPE/ICTABICHHBIC
B Ta0NIMIIax, Ha TUarpaMmax, rpadukax.

Hcmonp30BaTh 19 OMUCAHUS JTAHHBIX CTaTUCTUYECKHUE XAPAKTEPUCTHKHU: CPEIHEES
apupMeTHIECKOE, MEIMaHa, HanOOJIbIIIee U HAUMEHBIIIee 3HAUCHHUS, pa3Max.

Nmers mipeAcTaBiieHHE O ClIy4yalHOM W3MEHUMBOCTM Ha TpUMEpax IIeH,
bu3MUeCKX BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh MPEJCTaBICHUE O
CTaTUCTUYECKOW YCTOMYUBOCTH.

[IpeameTHBIC pPE3yJabTaThl OCBOCHHUS IPOrpPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIINIO, MPEICTABICHHYIO B BHJIE TaOMUII,
auarpaMM, TpauKoB, IPEICTABIATh JaHHBIC B BUIE TaOIHII, TUarpamMm, rpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTHYECKUX TIOKa3aTelel: CpeaHux
3HAYCHHUI U MEp paccerBaHus (pa3Max, TUCTIEPCHUS U CTAHIAPTHOE OTKIOHCHHE).
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HaxoauTe 4acTOTHI YMCIOBBIX 3HAUEHHWH M YaCTOTHI COOBITHM, B TOM YMCIIE IIO
pe3ynbTaTam U3MepeHui U HabJI0ICHUIA.

HaxomuTe BEpOSTHOCTH CIy9ailHBIX COOBITHI B ONBITaxX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B ONBITAX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonw3oBaTh rpaduueckue MOACIHU: JEPEBO CIYyYaWHOrO JKCICPUMEHTA,
qyarpamMMmbl JWJiepa, YuciIoBas mpsmas.

OnepupoBaTh NOHATHUSIMH: MHOKECTBO, MOJMHOXECTBO, BBINOJHSITH OINEpaliu
HaJl MHOKECTBaMH: 00bEIMHEHHUE, TIepeceueHne, JTOMOIHEHUE, IEPEUUCIIATh FJIEMEHTHI
MHO>KECTB, IPUMEHSATH CBOMCTBA MHOXECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACTABICHHE MHOXECTB W CBA3EH MEXITy HUMHU
JUISL ONKMCAHMS MPOLECCOB WU SIBIICHUW, B TOM YHUCJE MPHU PEUICHUM 3a4a4 U3 APYTHUX
Y4E€OHBIX MTPEIMETOB U KYpPCOB.

[IpenmeTHble pe3ynbTaThl OCBOCHUS MPOTrpaMMbl y4eOHOro Kypca K KOHILY
o0yueHus B 9 kiacce:

W3Bnekate U mpeoOpa3oBbIBaTh HMH(DOpPMAIMIO, MPEICTABIECHHYIO B Pa3IU4HbIX
UCTOYHMKAX B BHUJAE TaONWL, AuUarpam™m, rpauKkoB, MPEACTaBIATh JAHHBIE B BUJE
TabNIuLL, AUarpaMm, rpadukos.

Pemlate 3agauuM oOpraHu3oBaHHBIM MEepedOpPOM BAPUAHTOB, a TaKXKe c
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonb30BaTh onucaTenbHbIE XapaKTEPUCTUKH 111 MACCUBOB YMCIIOBBIX JAHHBIX,
B TOM YHCJI€ CPEHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxonuTe 4acTOThl 3HaY€HUH W YacTOTHl COOBITHS, B TOM YHCJE IOJb3YSCh
pe3yJibTaTamMul MPOBEAEHHBIX U3MEPEHU U HAOTIOICHUH.

HaxonuTe BepOSITHOCTH CIIy4allHBIX COOBITUM B M3YYEHHBIX OMNBITaX, B TOM YHUCIIE
B ONBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU, B CEPUSAX UCIBITAHUN /10
NIEPBOI0 yCIIEXa, B CEpUAX UCTIBITAHUI bepHyu.

HNmeTp npencraBieHue o0 CIydaiiHOM BEJIMYUMHE U O PACHPEACIIEHUN BEPOSTHOCTEM.

Nmers mpencraBieHWe O 3aKOHE OOJBIIMX YHCEN KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIY9allHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIUX YUCET B
IPUPOJIC U OOIIECTBE.
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TEMATHYECKOE IIVTAHUPOBAHUME

7 KIIACC
HanMeHoBaHue pasgena | KoIuuecTBo OcHoBHOE cofepKaHne OcHOBHBIE BUIBI JEATEIBHOCTH 00Y4arOIUXCs
(TeMsl) Kypca 4acoB
IIpencraBneHne naHHBIX I IIpencraBneHue NJaHHBIX B OcBanBaTh CIIOCOOBI IPEICTABICHUS

tabnuuax. [Ipaktuyeckue
BBIYHCIICHUS 110 TAOJUYHBIM
IaHHbIM. V3BReyenne u
MHTEpIpeTalns TaOJIMYHbIX
naHHbIX. [IpakTnyeckas
pabota «Tabmuub».
I'padprueckoe
IPEICTaBICHUE JaHHBIX B
BU/JIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOI0OYATHIX)
nuarpamm. Utenue u
OCTPOEHUE AUATPAMM.
[Ipumepsnr
neMorpapu4ecKkux
JarpaMM.

[Ipaktuueckas pabora

«JlnarpammbD»

CTaTUCTUYECKUX JAHHBIX U YHUCIIOBBIX MACCUBOB C
NOMOIIBIO TAOIHI] U TMArPaMM C UCTIOJIb30BAHUEM
aKTyaJbHBIX U BaXHBIX JaHHBIX (eMorpaduueckue
JAHHBIE, IPOU3BOJICTBO IIPOMBIIIIICHHOU U
CEJIbCKOXO3SIMCTBEHHOU MPOIYKIIUH,
OOIIECTBEHHBIE U TPUPOJIHBIE SIBICHNUSA).

H3yuarb MeToabl paboThI ¢ TAOIUYHBIMU U
rpadUyeCcKUMU MPECTABICHUSMHU JaHHbBIX

C MOMOIIBIO IU(PPOBBIX PECYPCOB B X0J1€
IPaKTUYECKUX padoT

JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
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OmmucatenbHas CTATHCTHKA 8 Hucnosble HaOOpsl. CpeliHee | OcpamBaTh MOHATHS: YHCIIOBOI HAGOP, Mepa
apu(PpMETHIECKOE. LHEHTPAJIIbHON TEHACHIIMH (Mepa LEHTpa), B TOM YHCIIe
Menuana ynciioBoro Habopa. | CpelHEe apuQmMeTnyecKoe, MeIMaHa.

Y CTOMYUBOCTh MEMAHBI. OnucbIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
IIpakTryeckas pabora cpenHero apuMeTUIecKoro u MeIManel. Pemarp
«CpenHue 3HaUCHUS». 3aJ1a4H.

Haubonpiiee u HaumeHb1Iee H3yuaTh cBOICTBA CPETHUX, B TOM YHUCIIE C
3HAYCHMSI YMCIIOBOIO HAOOPA. | mopompio LPOBBIX PECYPCOB, B XOLE
Pazmax PAaKTUYECKHUX PaboT.

OcBauBaTh NOHSATHS . HANOOJIBIIICE U
HaMMCHbIIIEE 3HAYCHISI YUCIIOBOTO MAacCHBa,
pasmax. PemaTh 3apauu Ha BeIOOp crioco0a
OIHCaHUs JAHHBIX B COOTBETCTBUU C MPUPOON
JAHHBIX ¥ LESIMHA UCCIICIOBAHUS

Cny4aiiHasi U3MEHYMBOCTD 6 Cny4daitHasi ©3MEHYMBOCTD
(mpumepsl). YacroTa
3HAYEHUN B MACCUBE
JNaHHbIX. [ pynnupoBka.

OcBanBaTh NOHATHSA: YACTOTA 3HAYCHUH B
MacCHUBE JaHHBIX, TPYNIUPOBKA JIAHHBIX,
rucrorpamMma. CTPOMTH U AHAJIU3UPOBAThH
TUCTOTPAaMMBI, OAOUPATH IMOIXOISIIMM 1Iar
I'ncTorpamMmBl. rpynnupoBku. OcBauBaTh rpadudecKue
ITpakTryeckas padbora MPEJCTABICHUS Pa3HbIX BUIOB CIIy4YalHOU
«Crny4alinas U3BMEHYMBOCTE» | M3MEHYMBOCTH, B TOM YHUCIIE C IIOMOIILIO
1IU(POBBIX PECYPCOB, B XOJ€ MPAKTHIECCKON pabOThI
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Brenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3agaun C
nomo1eto rpaga. CreneHp
(BJICHTHOCTB) BEPILHHBI.
Yucino pédep u cyMMapHas
CTeIeHb BepiuH. Llens n

OcBauBathb nousiTus: rpad, Bepurna rpaga, pedopo
rpada, crerneHnp (BaJIGHTHOCTh BEPIIHUHBI ), IETTh U
ITUKIL.

OcBauBaTh NOHATHS: TTYTh B Ipade, 3ilIepoB MyTh,
0o6xox rpada, OpueHTUPOBAHHBIN Ipad.

PemiaTh 32124 Ha NOUCK CYyMMBI CTETIEHEW BEPLINH

nuki. [Iyts B rpade.
[IpencraBneHne o CBA3HOCTH
rpada. O6xox rpada
(2WJIEpOB MyTh).
[IpencraBnenne 006
OpUEHTHPOBAHHBIX Tpadax

rpada, Ha mouck 06xoaa rpada, Ha MOUCK MyTell B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBaTthb c1oco0bI IPEeACTABICHUS 3a7a4 U3 Kypca
anreOppl, TEOMETPUN, TEOPUH BEPOSITHOCTEH, IPYTUX
MPEIMETOB C MOMOIUIBIO TpaoB (KapThl, CXEMBI,
AJIEKTPUYECKHE LEeTH, (YHKIIMOHAIbHBIE COOTBETCTBHS)
Ha npuMepax
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BeposTHOCTh 1 yacToTa 4 City4aitHpIi ONBIT U ..
B - OcBauBaTb NOHATHA: CIYYalHBIA  ONBIT U
CIIy4aifHOTO COOBITUS CIy4aifHOe COOBITHE. .
CIIy4JaitHO€ COOBITHE, MAJIOBEPOSITHOE U MPAKTHUCCKU
BeposaTtHocTh M yacToTa
JIOCTOBEPHOE COOBITHE.
cobbITus. Poiib
MAJIOBEPOSTHBIX H N3yuyaTh 3HAUMMOCTb MaJIOBEPOATHBIX COOBITHI B
HPAKTHYECKH T0CTOBEPHBIX IpUPOIE U 00IIECTBE HAa BAKHBIX MpUMeEpax (aBapuu,
COOBITHIT B IPUPOIIE U B HECYACTHBIE CIIy4au, 3allliuTa NEPCOHAIbHOM
oGmecTe. MoHeTa i uH(popMaIy, nepeaada JaHHbIX).
WrpagbHas KOCTh B TEOPUH HN3yuaTh poiib KIIACCUYECKUX BEPOSITHOCTHBIX MOJEIEN
BEPOSTHOCTEIA. (MOHeTa, UrpajgbHasi KOCTh) B TEOPUU BEPOSITHOCTEH.
[TpakTuueckas pabora Ha6awoaath U M3y4aTh 4acTOTY COOBITHI B MPOCTHIX
«YacToTa BHINaIEHHs OpIIay AKCIEPUMEHTAX, B TOM YHCJI€ C MOMOIIbIO IIU(PPOBHIX
PECYpCOB, B X0/ MTPAKTUUYECKON padOThI
Obobenue, 5 lIpencTaBnenue JaHHBIX. IloBTOPATH HM3y4YEHHOE U BHICTPAMBATH CUCTEMY
cUcTeMaTu3alus 3HaHuu OnucarenbHas CTaTIfCTI/IKa. SHAHMIA.
BeposaTtHOCTh CitygaliHOTO
Pemathb 3aga4um Ha IPEACTABICHUE U ONTMCAHUE
COOBITHS
JAHHBIX C MOMOILBIO U3YYEHHBIX XAPAKTEPUCTHUK.
OO0cyxnaTh npuMepbl CIy4aiiHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4ailHBIX COOBITHH, MX POJIU B IPUPOJIE U KU3HU
YeJI0BeEKa
OBIIEE KOJIMYECTBO 34
YACOB I10
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8 KJIACC
Hammenosanue pasaena  KommaecTso OCHOBHOE COJIEpKAHUE OcHOBHBIE BUJIBI JIEATEILHOCTA 00yJarOITUXCS
(TeMbl) Kypca 4acoB
[ToBTOpEeHUE Kypca 4 [IpencraBneHue TaHHBIX.

7 xiacca

OnucarenpHas CTaTUCTHKA.
CnyqaﬁHaﬂ N3MCHYUBOCTD.

Cpennue yncinoBoro Habopa.

Cny4qaitabie COOBITHSA.
BeposdTHOoCTH M 4acTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTEM:

MOHCTA U UrpaljibHasd KOCTb

IIoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

PemiaTs 3agaum Ha NpeACTABICHUE U ONUCAHUE
JTAHHBIX C MOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK.
Pemats 3a1a4u Ha peACTaBICHUE TPYNITUPOBAHHBIX
JTAHHBIX U ONMMMCAHUE CIIyYalHOW U3MEHYUBOCTH.
Pemats 3a1a4u Ha ONpEICIEHUE YACTOTHI
CIIy4alHBIX COOBITHM, 0OCYKJICHUE TPUMEPOB
CIIy4alHBIX COOBITHH, MaJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIyYaHBIX COOBITHIH, UX
PO B PUPOJIEC U )KU3HU YETOBEKA

OnucarenpHast CTATUCTHKA.

PaccenBanue naHHBIX

Otxiionenus. Jlucnepcus
YHCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHHE
YHCJI0BOTO Habopa.
Jlnarpammbl paccenBaHUs

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAaHAapPTHOC
OTKJIOHCHHUC, UCITOJIb30BATDH 3TU XAPAKTCPUCTUKU
IJIA OIINCaHUs paCCCUBAaHUA NAHHBIX.

BLII[BI/IFaTL TUNoTe3bl 00 OTCYTCTBHH WJIN HAJINIHUU
CBA3M 110 JuarpamMmam paCCCUBAHUA.

Crpouthb auarpamMmbl pacCEMBaHUSI IO UMEIOIIIUMCS
JTAHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPA

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MNOAMNMUCHIO
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MHoxecTBa 4 OcBauBaTh NOHATHSI: MHOXXECTBO, JICMCHT

MHO)KGCTBO, IO IMHOKECTBO. MHOXXECTBA, IOAMHOXXCECTBO.

Onepanuy Haj BhINOJHATH onepanyMu HaJl MHOKECTBAMMU:
MHOKECTBAMMU o0ObeIMHEHHE, epeceueHune, J0MOIHEHHE.
00beIUHEHNE, Hcnoab3oBaTh CBOKMCTBA: NIEPEMECTUTEIBHOE,
nepecedeHme, J0MOJHEHHE. COYETaTEeNIbHOE, PACIIPEAEIUTEIBHOE, BKIIIOUCHUS.
CaoiicTBa omepaiuii Haj Hcnoan3oBath rpadpuyeckoe npeacTaBlieHue
MHOKECTBAMU: MHOECTB IIPY ONMCAHUH PEAIBHBIX IPOLECCOB U
epeEMECTHUTENBHOE, SBJICHHUM, IPU PEILICHUH 3a/1a4 U3 JPYTUX YUeOHbIX
COYCTaTeNIbHOE, IpEAMCTOB U KypCOB

pacupeaeuTeNbLHOE,

BKIrOUeHus. ['paduueckoe
IPE/ICTaBJICHUEe MHOXKECTB
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BeposTHOCTH CilydaiiHOTO

COOBITUSA

DJieMEeHTapHbIE COOBITHSI.
Cny4daitHbie COOBITHS.
biaronpusitcTByronme
AJIEMEHTapPHBIE COOBITHUS.
BepostHocTr cOOBITHIA.
OnbITE C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Crnyuaiinblii BEIOOD.
[Ipaktuyeckas paborta

«OT1IBITBI C

OcBauBaTh NOHATHSA: JIEMEHTAPHOE COOBITHE,
cilydaiiHOe COOBITHE KaK COBOKYITHOCTb
OJaronpUATCTBYIOMIMX 3JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MO>KHBIE AJIEMEHTAPHBIE COOBITHS.
Pematb 3a1a4M Ha BEIYUCIIEHUE BEPOATHOCTEN
COOBITHI MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIyYaWHOTO OIIBITA.

Pemath 3agaum Ha BEIYUCIICHUE

BEPOSITHOCTEN COOBITHI B OMBITaX C
PAaBHOBO3MOHBIMU AJIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHUCJIE C IOMOILbIO

PaBHOBO3MOXHBIMH
KOMIIbIOTEPA.
3JIEMEHTapHBIMH
IIpoBoaMTH M U3y4aTh ONBITHI C
COOBITHSMUY

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
(C MCTIOJIB30BAHMEM MOHET, UTPAIbHBIX KOCTEH,
IPYTUX MOJEJIEN) B X0J1€ MPaKTUYECKON padOThI

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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BBenenue B Teoputo rpados 4 HepeBo. CBoiicTBa nepesa: OcBauBaTh MNOHSTHSA: JepeBo Kak rpad 0Oe3
€IMHCTBEHHOCTD MYTH,

CYyLIECTBOBAHUE BUCAYEH
BEPILHHBI, CBI3b MEXKY
YHCJIOM BEPIIUH U YUCIIOM
pe€o6ep. IlpaBuno ymMHOXKEHUS

[MKJIa, BHUCSYasi BepIIMHA (JIUCT), BETBb JIepEBa,
nyTh B JEpeBe, AMaMETp JepeBa.

H3yuaTthb cBOMCTBA AEPEBA: CYILIECTBOBAHKUE BUCSYEN
BEPUIMHBI, €AMHCTBEHHOCTh MyTH MEXIY IBYMS
BEpUIMHAMH, CBSI3b MEX/y YACIIOM BEPILIUH U YUCIOM
péoep.

Pemats 3a1a4u Ha MOUCK U NIEPEYUCIICHUE TyTEN

B JIEpEBE, ONPEIEICHUE YK CIIa BEpUIMH I pEOGEp

B JIepeBe, 00X0J1 OMHAPHOTO JEPEeBa, B TOM YUCIE C
MPUMEHEHUEM MTPaBUJIa YMHOKEHUS

CaysaiHELe COOBITHS 8 [IpoTuBOMONIOKHOE COOBITHE.

Huarpamma Ditiepa.
OObearHEHNE U NTepeceYeHUe
coObITHii. HecoBmecTHBIE
coObITusi. Dopmyna
CJI0’KEHHUS BEPOATHOCTEN.
[IpaBUIIO yMHOXKEHUSA
BEPOSITHOCTEN. Y CJIOBHAA
BEPOSATHOCTh. HezaBucumele

OcBauBaThb NOHATHS: B3aUMHO MPOTHUBOIOI0KHBIE
cOOBITHUSI, OTIepalluK HaJ COOBITUSIMU, OOBEAUHEHUE U
nepeceueHue coObITHH, AuarpamMmma Junepa (Ditiepa—
BenHna), coBMeCTHBIC 1 HECOBMECTHBIE COOBITHSI.

N3yuyaTh TeopeMbl O BEPOSITHOCTH 00bETUHEHUS
JBYX COOBITUH ((hOPMYIIBI CIIOKEHUS BEPOSITHOCTEH ).
PemaTh 3aa4m, B TOM YKCJIC TSKCTOBBIC 3a/1a41

Ha OTPEJICIICHUE BEPOSATHOCTEH O0bETMHCHUS U
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coobiTusa.  IlpencraBneHue nepeceyeHusi COOBITUM ¢ TIOMOIIBIO YUCIIOBOM TIPSIMOM,
CIIy4allHOTO JKCIEPUMEHTA auarpaMm Ditniepa, GOopMYyIIbl CIOXKEHUS

B BUJIC JIcpeBa BEPOSATHOCTEM.

OcBauBaTh  NOHATHSA:  NPABWIO  YMHOXKECHUS
BEPOATHOCTEN, YCIIOBHAs BEPOSATHOCTb, HE3aBUCHMBbIE
COOBITHUSI IEPEBO CIYYAITHOTO OMBITA.

N3yuath cBolicTBa (ONpe/esieH s ) HE3aBUCUMBIX
COOBITHIA.

PemiaTh 3a7aum Ha ONpECIICHUE U UCITOIB30BAHUE
HE3aBUCUMBIX COOBITHH.

PemaTts 3aga4mM Ha MTOUCK BEPOSITHOCTEW, B TOM

YUCJIE YCJOBHBIX, C MCIOJb30BAHUEM JIE€pEBa
CIIy4YalHOTO OIbITa
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O6o6menwue, 4 [pencraBieHue TaHHBIX. IToBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY

cUCTeMaTHu3alvs 3HaHUI OmnucarenpHas CTaTUCTHUKA. 3HAHUM.
I'padsl. BepositHOCTB

CIIy4allHOTO COOBITHSI.
DneMeHThl KOMOUHATOPUKU

PemaTb 3agaun Ha MMpEACTABIICHUC U OITMCAHUC
JaHHBIX C ITIOMOIIBIO U3YUCHHBIX XaPAKTCPUCTHUK.

Pematp 3aga4u ¢ npuMeHenueM rpagos. Pemarts
3aJa44 HAa HaX0KJICHUE BEPOSITHOCTU CIYyYalHOTO
COOBITHS TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B ONBITaX C PAaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU COObITUSIMU. PemiaTh 3agauu Ha
HAXOXJICHUE BEPOATHOCTEH OOBEIMHEHUS U
nepecevyeHusi COOBITHIA, B TOM YHCIIE HE3aBUCUMBIX, C
UCIOJIb30BaHUEM T'papruecKuX MpeACTaBICHUN U
JIEpeBa CIY4arHOro OIIbITA.

Pemars 3a1a4u Ha nepeyUCIICHUE
KOMOUWHAIIMH (4KClia MePEeCTaHOBOK, YHCIA
COUYETaHUl), Ha HAXOXKJICHHE BEPOSTHOCTEU
COOBITHI C MPUMEHEHHEM KOMOMHATOPHUKH, B
TOM YHCJIE C UCIIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans

OBIIEE KOJIMYECTBO 34
YACOB I10
I[TPOI'PAMME
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9 KJIACC
OCHOBHOE COJIepKaHUE OcHOBHbBIE BUJIBI JIEATETLHOCTA 00yYarOITUXCS
HaumenoBanue paznena KommuectBo
(Tembl) Kypca 4acoB
[ToBTOpEeHuUe Kypca 4 [IpencraBnenue TaHHBIX. I[HoBTOPATH U3yUYEHHOE U BHICTPANBATH CUCTEMY
8 Ktacca OnucarenbHas CTaTUCTHKA. SHAHUIL.

Orepariy HaJ| COOBITUAMM. PemaTh 3aa4uM Ha IPEICTaBICHUE U ONMCAHUE

HezaBrcuMocTh COOBITHIH JTaHHBIX.

Pemartsb 3agaum Ha HaX0XKJACHUE BEPOSITHOCTEN
00BEIMHEHUS U TIEPECEUCHHS COOBITHIA, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpadUuecKux
IIPEJICTABIEHUN U AEPEBA CIIYYalHOTO OIIBITA.
Pemartsb 3agaum Ha niepeyuciIeHue

KOMOMHAIUH (4uciia mepecTaHOBOK, YUcia
COUYeTaHUl), Ha HAXOKJICHHE BEPOSTHOCTEH
COOBITHI C MPUMEHEHHEM KOMOUHATOPHKH, B

TOM YHCJIE C MCHOJIb30BAHUEM TPEYrOJIbHUKA
[Tackans
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DNEeMEHTBI KOM6I/IHaT0pI/IKI/I

[epecTaHOBKH. OcBauBaTh NOHATHS : KOMOMHATOPHOE IMPABHUIIO
®akrtopuan. CoueraHus u YMHOXKCHUS, YIOPsIAOUEHHAs T1apa, Tpolika 00BEKTOB,
YUCIIO COYETAHUM. NepeCcTaHOBKa, (JaKTOPHAI YUCIIA, COUETAHHE, YUCTIO
TpeyroybHUK ITackais. coyeTaHui, TpeyrojabHuk [lackans.

[TpakTrueckas pabota Pemartsb 3agaum Ha niepeyuciacHue

«Brrunciienue YIOPSIOYEHHBIX Map, TPOEK, IEPEUUCTICHUE
BEPOSATHOCTEU c MEPECTAaHOBOK M COUYETAHMM 3JIEMEHTOB PA3IUYHBIX
MCIIOJIb30BAHUEM MHOECTB.

KOMOMHATOPHBIX (DYHKIIMMA

Pemiatp 3ajayM  Ha  TPUMCHEHHWE  YHCIIA
AJIEKTPOHHBIX TAOIUI»

coueTaHuWii B anredpe (COKpamEHHOe YMHOKEHHE,
ounom HrroToHa).

Pemiath, nmpuMeHsii KOMOWHATOPHKY, 3aJa4d  Ha
BBIYHCIICHUE BEPOSATHOCTEH, B TOM YHUCJIE C TIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII B XOJ€ MPAKTHYECKOU pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas OcBauBaTh NOHATHE TEOMETPUUECKON
BEpOATHOCTh. CirydailHbII BEpOATHOCTU. PemiaTe 3a7a4m Ha HAXOXKACHUE
BbIOOD TOUKHU U3 PUTYpPhl HA | BEPOSITHOCTEM B ONBITAX, MPEICTABUMBIX KaK BBIOOD
IIJIOCKOCTH, U3 OTPE3Ka, W3 TOYEK W3 MHOTOYI'OJIBHUKA, Kpyra, OTpe3Ka WiIU Ayrd
IyTU OKPYKHOCTH OKPY>KHOCTH, YHUCIIOBOTO IIPOMEKYTKA
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Hcneitanus bepnyinu 6 HcneiTanue. Ycuex u OcBauBaTh MOHATHSA: UCIIBITAHUE,
Heynava. Cepust aJIeMEeHTapHOe COObITHE B UCTIBITAHUU (yCTIEX U
MCTIBITAHUHA JI0 TIEPBOTO HeyJjaya), cepusl UCTIbITAHUH, HACTYIIJICHUE
ycnexa. McnbITaHns NEPBOro ycrexa (HeyJauu), Cepusi UCTIbITaHUM
beprymmu. BepositHocTn bepnynnu. Pemath 3aa4u Ha HAX0XKJICHUE
COOBITHIT B CEPHH BEPOSITHOCTEN COOBITUI B CEPUU UCIIBITAHUM J10

UcCInbITaHUN bepHymm.
[Ipaktrueckas paborta
«HcnbiTanus

MIEPBOI0 yCIIE€Xa, B TOM YHCIIE C IPUMEHEHUEM
(bopMyIIBl CyMMBI T€OMETPUUYECKON TTPOTPECCHUM.
Pemats 3a1a4u Ha HAXOXKJIEHUE BEPOSITHOCTEN
beprymm» AJIEMEHTAPHBIX COOBITUH B CEPUU UCTIBITAHUI
bepHyM, Ha HAXOXKJIEHUE BEPOATHOCTH
ONPENEIIEHHOTO YHUCIIA YCIIEXOB B CEPUU UCTIBITAHUI
bepnymm.

HN3yuars B X011 NPAKTHYECKOH padoThI,

B TOM YHCJIE€ C TOMOILBIO IUPPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU HCIIBITAHUU
bepnyn
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CiyyaliHasi BEeJIMYMHA

CiyyaliHasi BeJIMUMHA U

pacrpeneieHue BEPOSITHOCTEN.

MareMatrdeckoe O)KUAaHUE U
JTUCTIEPCUS CITyYalHOU
BEJIMUMHBIL. [ [pumepsl
MaTEMAaTHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CpEIHETO 3HAYCHUSA
BEJIMYUHBI.

[Tonsartue o 3akoHe OOJIBIINX
yucel. 3mepenue
BEPOSATHOCTEN C TIOMOLIBIO
yacToT. [[pumenenne 3akoHa
OOJIBIINX YUCET

OcBOUTH NOHATHS: CIIy4aiiHasl BEJIMYNHA, 3HAYCHHE
CIIy4allHOM BEJIMYMHBI, PACIIpEIeICHUE BEPOITHOCTEH.

H3yuyats 1 00Cy:KIaTh IPUMEPBI JUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHbIX BEIUYHMH (POCT, BEC
4eJI0BEKA, YUCICHHOCTh HACEIICHHUS, IPYTHUe
VU3MEHYUBBIE BEJINYMHBI, PACCMAaTPUBABIINECS B
KypCe€ CTaTUCTUKH ), MOJEJIbHBIX CIIyYaHbIX BEJIHYUH,
CBSA3aHHBIX CO CIIy4allHBIMU OmbITaMu (OpocaHue
MOHETHI, UTPAJILHON KOCTH, CO CITy4YailHBIM BEIOOPOM U
T. IL.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OKHUJIAHHE
CIIy4allHOW BEJINYMHBI KaK TEOPETUYECKOE CpeIHEE
3HAYCHHE, NUCIIEPCHUS CITyYANHON BEJIMYMHBI KaK
aHaJIoT JUCTIEPCUU YUCIOBOTO Habopa.

Pemiath 3a1a4M Ha BEIYMCIICHUE MATEMATUYECKOTO
0KUJIaHMS U JUCTIIEPCUN TUCKPETHOU CIIy4YalHON
BEJIMYMHBI 110 33JJaHHOMY PAaCHpEIEICHUI0, B TOM
YHCIIE 3a/1a4, CBA3AHHBIX CO CTPAaXOBAHHUEM H
JIOTEPESIMHU.

3HAKOMMTBCH C MATEMATUYECKUM OXKUJIAHUEM U
JTUCIIEPCHUEN HEKOTOPBIX PACTIPEAEIICHUM, B TOM YHCIIE
pacrpeeneHus CIIy4aiiHOM BETUYUHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyIun.

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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H3y4yaTh 4acTOTy COOBITHS B TIOBTOPSIFOIITUXCS
CIIy4ailHBIX OMbITAX KaK CIyYaiHYIO BEJIMYUHY.
3HAKOMMTBCS C 3aKOHOM OOJIbIIUX Yucen (B hopme
bepuyiimn): npu 60JbLIOM YKCIIE ONBITOB YaCTOTA
coObITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3aga4u Ha U3MEPEHUE BEPOSATHOCTEN C
MOMOIIEI0 4acToT. O0CYyKIaTh POJIb 3aKOHA
OOJBIINX YKCENT B 000CHOBAHUH YaCTOTHOTO

METO]1a U3MEPCHHUSI BEPOSTHOCTEH.

OO0cyxnaTh 3aKOH OOJIBLINX YMCEN KaK MPOSIBJICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B N3MEHUYUBBIX
SIBJICHHSIX, POJTb 3aKOHA OOJIBIIIMX YHCEI B MPUPOJIE
B )KU3HH YEJIOBEKa

O0600111eH1Ee, KOHTPOJIb

10

IIpencraBiieHnEe TaHHBIX. IloBTOpPATH U3yYEHHOE U BBICTPAMBATH CHCTEMY
OnucarenbHas CTaTUCTHKA. 3HAHUH.
BeposATHOCTH CiryqaltHOTO Pemarb 3a7a4M Ha IPEACTABICHNE U ONTMCAHUE

COOBITHUS. DJIEMEHTHI
koMOuHaTOpuKH. CllyJaiftHbIe
BEJIMYHMHBI U PACTIPEICTICHUS

JaHHBIX.

Pemats 3a7a4u Ha HAX0KJCHUE BEPOSATHOCTEM
COOBITHH, B TOM YHCJIE€ B OIBITAX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHUSIMU,
BEPOSITHOCTEN 0OBbEAMHEHUS U TePECCUCHUS
COOBITUM, BBIYUCIISATH BEPOSITHOCTH B OTBITAX C
CEpUSIMU CITyYalHbIX UCTIBITAHUN
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OBHIEE KOJIMYECTBO
YACOB 11O
[TPOITPAMME
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