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Pabouas mporpamma no yueOHomy npeamery «MaTtemaTnkay (6a30Bblii YpOBEHb)
(mpeametHas o6nacth «MaremaTuka W WHGOpPMaTUKa») (Jajee COOTBETCTBEHHO —
nporpaMMa IO MaTeéMaTHKe, MaTeéMaThKa) BKIIOYAeT IMOSICHUTENIbHYIO 3alMCKYy,
colepkaHue OOydeHMs, IUIAaHUPYEMBbIE pE3yJbTaTbl OCBOEHHUS MPOrpaMMbl IO
MaTeMaTUKe, TEMAaTHYECKOE IIJITAHUPOBAHHUE.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo matemaTuke g oOydaromuxcs 5—9 kiaccoB pa3paboTaHa Ha
ocHoBe PI'OC OOO. B mporpamme Mo MareMaTUKE YUYTEHbl WIEU U IOJOKECHHS
Konunenmuu pa3Butus MaTeMatudeckoro oopasoanus B Poccuiickoit @enepanuu.

[IpeameToM MaTeMaTHKU SBISIOTCS (GyHIAMEHTAIbHBIE CTPYKTYPBI HAIIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHBbIC OTHOILIEHUS (OT MPOCTEHIINX,
YCBAaMBAEMbBIX B HEIMOCPEJICTBEHHOM ONBITE, JO JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX
JUISl Pa3BUTHS HAYYHBIX U NMPUKIIAIHBIX Hiei). MaTeMaTnueckue 3HaHus 00eCeynBaroT
MOHMMAHUE TMPUHLUIIOB YCTPOWCTBA W HCIOJIb30BAaHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE MW  HMHTEPIPETAUUI0 COLHMAIBHOM, HKOHOMHYECKOW, IOJUTUYECKON
uH(pOpMaIUK, AaIOT BO3MOYKHOCTH BBINOJHATH PAacdy€Tbl M COCTABIATH AITOPHUTMBI,
HAaXOJUTh W  TNPUMEHATh  (POPMyINbI, BIAJAETh MNPAKTUYECKUMU  MpUEMAMU
Tr€OMETPUUYECKUX U3MEPEHUN U TTOCTPOEHUH, YuTaTh MHGOPMAIIHIO, PECTABICHHYIO B
BU/JIE TAOJIULI, AUATPAMM U TPpaQUKOB, )KUTh B YCIOBUAX HEONPEAEIEHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yyenue wmartematuku GOpMHpPYET Y OOydYalOmMXCAd MaTEMAaTUYECKUNA CTHIIb
MBIILJICHHUS, TIPOSBIISIONIUNCS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. OOyuaromuecs
OCBaMBAIOT TaKue MNPUEMBI U METOABl MBINUICHUS, KaK WMHAYKIUS W JACHYKIIUs,
000011IeHre U KOHKPETHU3aIlus, aHAIN3 U CUHTE3, KiIaccuuKaIus U CHUCTeMaTu3aIus,
abctparupoBanne u aHajorus. OOBEKTHl MAaTEMAaTUYECKHX YMO3AKIIOYCHHM, MpaBHiia
UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTUYECKUX MOCTPOCHHI, CITOCOOCTBYIOT
BbIPa0OTKE yMEeHHUsS (QOpMyIHpOBaTh, OOOCHOBBIBATH U JOKa3bIBaTh CYXKICHUS, TEM
CaMbIM pa3BUBAIOT JIOTUYECKOE MBINIIeHUE. VI3ydeHne MareMaTuku OO0eCTeYHBACT
dbopMHpOBaHUE ANTOPUTMHUYECKON KOMIIOHEHTHI MBIIUJICHUS W BOCIHTAHHE YMEHUU
NEUCTBOBAaTh IO  33JaHHBIM  aJrOpUTMaM,  COBEpIIEHCTBOBATb  W3BECTHBIC
U KOHCTPyUpOBaTh HOBble. B rmpolecce pemieHuss 3agad — OCHOBOW y4eOHOI
JEATeIbHOCTH Ha ypOKaX MaTeMaTUKU — Pa3BUBAIOTCA TBOpUYECKas WM MPUKIIATHAS
CTOpOHBI MbllUIeHHUs. OOydeHwe MareMaThuke JaéT BO3MOXXHOCTb pa3BUBATh Y
o0yyJaroumxcsi TOYHYI0, PAllMOHATIBHYI0O U MH(POPMATUBHYIO pe€4Yb, YMEHUE OTOMpPATh
HaubOosiee TMOAXOMASIIUE S3BIKOBbIE, CHMBOJHMYECKHE, Tpaduueckue Ccpeacrna Jyis
BBIPAKEHUS CYXKICHUN U

HarJISAHOTO UX NPEICTABICHU.

[Ipu W3yyeHUM MaTeMaTHKU OCYIIECTBISIETCA OO0Iee 3HAKOMCTBO C METOJAMHU
MO3HAHUS JEUCTBUTEIBHOCTH, MIPEACTABICHUSAMHU O MPEAMETE U METOJAX MAaTEMATHKH,
WX OTJIMYAH OT METOJOB JPYIMX €eCTeCTBEHHBIX M TyMaHUTApHBIX HayK, 00
OCOOEHHOCTSIX TPUMEHEHUSI MAaTEeMAaTHUKH JIJIs1 PEIICHHS] HAYYHBIX U IPUKJIAIHBIX 3a1a4.



[IpuopureTHpiMu 1EeNsIMU O0Oy4YeHHS MaTeMaTuke B 5-9 Kiaccax SBISIOTCA:

dbopMupoBaHUE IEHTPATBHBIX MATEMAaTHYECKUX MOHITHH (YMCIIO, BETUYMHA,
reoMerpuueckas (Gurypa, mepeMeHHas, BEpPOSTHOCTh, (DYHKIHA), 00ECIeYHBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 00Pa30BaHMsI 00YJIarOIINXCS;

MO/BEACHUE OOyYaromMXCsl Ha JOCTYIMHOM JMJII HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTEMAaTUKHA U OKPYKAIOIIEr0 MUpa, IOHMMAHUE MATEMAaTHKU KAaK 4acTH
oO1Iel KyJIbTYphl YEJI0OBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0yYaromuxcs,
MO3HABATENIbHON aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUM, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YyYeHUIO0 MaTeMAaTHUKHU;

(GopMupoBaHne (QPyHKIMOHAIBHONH MaTeMaTUYeCKOM TI'PaMOTHOCTH: yMEHMs
pacrno3HaBaTh IPOSBICHUS MaTEMaTHUECKUX MOHIATUNA, 0ObEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX >KMU3HEHHBIX CHUTYyallUsIX U MPU H3YYEHUH IPYIHMX Y4E€OHBIX MPEAMETOB,
NPOSIBICHHS] 3aBHUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyNIHpOBaTh HMX Ha S3bIKE
MaTeMaTUKM W CO3[aBaTb MAaTE€MaTUYECKHE€ MOJEIH, NPUMEHITbh OCBOEHHBIN
MaTeMaTUYeCKHil  ammapar Jjs penieHus PaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUH COJAEPKAaHUS NPOrpaMMbl IO MaremMaTtuke B 5-9 knaccax:
«Yucna U BBIMUCIEHUN», «Anredpay («Anredpandeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBAY), «DyHKkIMMY, «I'eomeTpusn(«l'eoMmeTpuueckrue GUTypbl U UX CBOWCTBAY,
«3MepeHne reoMeTpuuecKUX BeIUYHH»), «BeposTHOCTH W cTaTHCTHKa». JlaHHBIE
JVMHUM Pa3BUBAIOTCS MapajljieNIbHO, KaKJash B COOTBETCTBHM C COOCTBEHHOW JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYIOii, & B TECHOM KOHTAKT€ U B3aUMOJICHCTBHH.

ConeprxaHue nporpaMMbl 10 MaTeMaTUKe, paclpee€éHHOe MO rojaM OoOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, HPUHLUINAIBHBIM
BonpocaMm  oOydaromigecss  oOpallaiuch  HEOAHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTE€MaTUYECKUMHM TOHATHUSAMU M HAaBbIKAMH OCYLIECTBIISUIOCH IOCIEAOBATEIBHO H
MOCTYIATEIbHO, C COOJIOJEHUEM MPUHIUIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYyI0 CHUCTEMY MAaTeMaTHYECKHX MPEACTaBICHUN oOydarouimxcs,
paciupsis ¥ yrayOssis e€, 00pasysl IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MaremaTuka sIBISETCS 005S3aTEIbHBIM YUEOHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOmiero obpaszoBanus. B 5-9 knaccax maremaruka
TPaJUIIMOHHO HW3y4YaeTCs B paMKax CIEAYIOUMX y4eOHBIX KypcoB: BS—6 Kiaccax —
Kypca «Marematukay, B 7-9 Kkimaccax — KypcoB «AnreOpa» (BKIIOYas SJIEMEHTHI
CTaTUCTUKU U Teopuu BeposTHocTel) u «I'eomerpusi». [Iporpammoit mo maremaTuke
BBOJIUTCSI CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

OO6miee 4KMCIO YacoB, PEKOMEHJIOBAHHBIX ISl MU3Y4YCHUsT MaTeMaTUKH (0a30BBIif
YPOBEHB) Ha ypOBHE OCHOBHOIO 00I1Iero oopasoBanus, — 952 yaca: B 5 kmacce — 170
yacoB (5 4acoB B Hezento), B 6 kinacce — 170 vacoB (5 yacoB B HEJENI0), B 7 Kiacce —
204 ygaca (6 yacoB B Hejient0), B 8 kiacce — 204 yaca (6 yacoB B HeJeI0), B 9 Kitacce —
204 yaca (6 yacoB B HEJEINIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

HSY‘-ICHI/IG MAaTCMATUKU HAa YPOBHC OCHOBHOI'O O6HICFO O6p8,30BaHI/IH HaIlpaBJICHO
Ha JOCTHKCHUC 06yT-IaIOIlII/IMI/IC$I JIMYHOCTHBIX, MCTAINMPCAMCTHBIX W IIPCIAMCTHBIX
06p&30BaTCJ'II>HLIX PE3YJIbTATOB OCBOCHUA y‘{C6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOEHMS  IPOrpaMMbl 10  MaTEMAaTHKe
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

INPOSIBIEHUEM HWHTEpeca K MPOILIJIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIIEHUEM K JOCTUKEHUSAM POCCUUCKUX MATEMAaTHUKOB U POCCHUUCKOMN
MaTeMaTUYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX JOCTHXKEHUN B JAPYrMX HayKax WU
MPUKJIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S3aHHOCTEH TpaKIaHWHA W PeaN3allii €ro Ipas,
MPEACTABIICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHMUS Pa3THMUHBIX
CTPYKTYD, SBJICHHM, MPOIEAYP TPAXKTAHCKOTO 00IIecTBa (HapuMep, BIOOPHI, OITPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO JTHYECKHX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KCHHM HayKd, OCO3HAaHUEM BaXKHOCTH MOPAIbHO-ITUYECKUX
MPUHITUTIOB B JICSITEIIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTaHOBKOW HA AKTUBHOE yYaCTHE€ B PEUICHUM [MPAKTUYECKUX 3a4ad
MAaTeMaTHYECKOW  HANpPaBJIECHHOCTH, OCO3HAHMEM  BAaXXHOCTM  MAaTeMaTHYECKOTO
oOpa3oBaHUsI Ha NPOTHKEHUM BCEH JKU3HU U1 YCHEIIHOW MpodheCcCHOHATbHON
NESTENIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
NOCTPOEHUEM HHIUBHUAYATbHOM TpAaeKTOpUHU OOpa30BaHUS U >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAJBHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJad, pEIICHUH, pacCyXICHW, YMEHUIO BHUICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHUEHTALMEN B JEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHbIX IIPEACTABICHUIM
00 OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTHS UeEJIOBEKa, MPUPOABI M OOIIECTBa,
MOHMMAaHHUEM MaTeMaTUYECKOM HayKu Kak c(epbl YeIOBEUECKOM NesATEIbHOCTH, ITAlOB
e€ pa3BUTUA W 3HAYUMOCTU JUIS pa3BUTUS LUBWIM3ALMH, OBJIAJACHUEM S3BIKOM
MaTEeMaTHKU U MaTEMaTUYECKON KyJIbTypOH KaK CPeICTBOM MO3HAHUS MUDA,



OBJIaACHUCM HpOCTCﬁHIHMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe  BocnuTaHue, GopMHpPOBaHME  KYJbTYPbl  3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHSATh MaTEMaTUUYECKUE 3HAHUS B HHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3/7I0pOBOTrO 00pasza >KM3HU (3J0pOBOE MHUTAHME, COATAaHCHPOBAHHBIM PEXUM
3aHATAA M OTAbIXa, peryjspHas (u3nyecKas aKTHUBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pediekcuu, MpU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO e IpaBa APYyroro
YEJI0BEKA;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAIlME Ha MPUMEHEHUE MaTEMaTUYECKHWX 3HAHWHU JJI1 pElICHHUs 3a7ad B
00JIaCTU COXPAHHOCTU OKPY>KaloIlled Cpelibl, TUIaHUPOBAHUS MOCTYIKOB WM OLEHKU HX
BO3MOXXHBIX IIOCIEJCTBHN JUIsI OKPY)KAlOIIEeH Cpelbl, OCO3HAHHMEM TJI00AJBLHOIO
XapakTepa IKOJOTHUECCKUX TPOOJIeM U IMyTel UX PEIICHUS;

8) agmanTanmMsa K M3MEHSIIOIUMMCH YCJOBHMAM COLHMAIBHON M INPHPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBHSM B YCIOBUSAX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO0 JESITEIBHOCTh, B TOM YHCIIE YMEHHE
YUHUTBCS Y APYTUX JIOAEH, MpUOOpeTaTh B COBMECTHOM NIEATEIbHOCTH HOBBIE 3HAHUS,
HABBIKH U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HE00XO0AMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIie (POPMYIHPOBATH
UJIeU, TIOHSATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCJIE PaHEEe HE U3BECTHBIX,
OCO3HaBaTh Je(PULUTHI COOCTBEHHBIX 3HAHWN M KOMIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMl0 KaK BbI30B, TpPEOYIOIUMNA KOHTPMEP, KOPPEKTUPOBATh MNPUHUMAEMbIE
pemieHUss W AecTBUA, (OpMyIUMpoBaTh M OLIEHUMBATh PUCKU M MOCIEACTBUS,
(dhopMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbprare OCBOCHHS MPOrpaMMbI II0 MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
oOmiero oOpazoBaHusi y oOywaromerocss OyayT chOpMHpPOBAHBI MeETaNpEAMETHBIC
pe3yJbTaThl, XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHHUBEPCAIBHBIMHU IT03HABATEIHLHBIMU
JNCHCTBUSMH, YHUBEPCATbHBIMU KOMMYHHKATUBHBIMU JCHCTBUSMH U

YHUBEPCATHHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTeibHbIe YHUBEpPCAJIbHbIe Yy4eOHbIe eliCTBUA
ba3oBble Jiornueckue aeicTBuA:

BBISIBJISATH W XapaKTE€pPU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEeMaTHUYECKUX
OOBEKTOB, TMOHSATUM, OTHOIIEHUNA MEXIY TMOHATUAMHU, (DOPMYIMPOBATH OMpPEACICHUS
MOHSATUH, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIIAaCCU(DHUKAIMKA, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHHUSI, KPUTEPUHU TIPOBOIUMOTO aHAIIH3A,;

BOCIIPUHUMATh, (GOPMYJIUPOBATH U IPEOOPA30BBIBATh CYKACHUS: YTBEPAUTEIbHbBIC



U OTpHIIATEIbHbIC, IMHUYHBIC, YACTHBIEC U O0IINE, YCIOBHbIC;

BBISBIISITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IIPOTUBOPEYMS B

(dakTax, [aHHBIX, HAONIONECHUAX W YTBEPKICHUAX, MpeasiaraTtb KpUTEPUU

JUISL BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JIeNaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;

pa3OupaTh [10Ka3aTENbCTBA MAaTEMAaTHYECKUX  YTBEPXKICHUW (IpsAMbBIE H
OT MNPOTHUBHOIO), IPOBOAMTH CaMOCTOSTEJIbHO HECJIOKHBIE
JI0Ka3aTeNbCTBA MaTEMAaTHUUECKUX (PAKTOB, BBICTpauBaThb apPryMEHTALUIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;

BBIOMPATHh COCOO perieHusl yueOHOH 3aiaun (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelieHus, BIOUpaTh HanboJiee MOAXOAAIIUN ¢ YIETOM CAMOCTOSATEIBHO BBIJIEICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTeIbCKHeE 1€ CTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIENOBATEIbCKUM HMHCTPYMEHT TO3HAHUS,
bopMyIMpOBaTh BOIIPOCH], PUKCUPYIOIIUE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (POpMUPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO
MO3UIINIO0, MHCHHE,

IIPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY IUIAHY HECJIOKHBINA SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAHUE 10 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COOOiA;

CaMOCTOSATENbHO (OPMYIMPOBATh OOOOIIEHUST W BBIBOABI 1O pe3yjbTaTam
MIPOBENEHHOTO HAOJIOEHUS, UCCIEAOBAHMS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
PEe3yIbTaTOB, BHIBOJIOB U 00O0IIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakXKe BbBIJIBUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nnpopmanueii:

BBISIBIISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTH ~ MHGPOpMAIMH,  JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOWpATh,  AHAJU3UPOBATh, CHUCTEMATHU3UPOBaTh W  HWHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BbIOWpaTh (QopMy TpencTaBlieHUs HHPOPMAIMA W WLTIOCTPUPOBATH DPEIIaeMbIe
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU rpad Ko 1 1X KOMOWHAIUSIMH,

OIICHUBATh HAAEKHOCTh WH(MOPMAIIUU MO0 KPUTEPHUSM, NPEIJIOKEHHBIM yUUTEIeM
WM COPMYITHPOBAHHBIM CaMOCTOSTEIILHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC y‘-leﬁHI)Ie I[eﬁCTBHﬂ:

BOCIIpUHUMATDL H q)OpMy.TII/IpOBaTB CYXKIACHUSA B COOTBCTCTBHM C YCIOBUSAMHU U
oesIMu O6HICHI/I$I, sSICHO, TOYHO, I'PaAMOTHO BbIPAKaTh CBOKO TOYKY 3PCHUA B YCTHBIX U
IMUCBbMCHHBIX TCKCTAX, JaBaTh IOACHCHUA 110 XOAYy PCHICHUA 3a/la4i, KOMMCHTUPOBATDH



MOJTyYEHHBIN pe3yJIbTarT;

B Xoae OOCYXIEHHUs 3adaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMHI,
poOJIeMBI, pelIaeMoil 3a/auu, BHICKA3bIBaTh WICH, HAIICJICHHBIC HA TOWCK PEIICHUS,
COIMOCTABJIATh CBOM CYXICHHUS C CYXICHHSIMH JPYI'MX YYacTHHKOB JHAJIOTa,
OOHapyXMBaTh pa3INuKe U CXOJCTBO MO3UILIUN, B KOPPEKTHOU (hopme HOopMyITHpOBaTh
pasHorIacus, CBOM BO3PAXKCHHUS,;

NPEICTABIATh PE3YNbTAaThl PEIICHHs 3a7add, HKCIEPUMEHTa, WCCIICIOBAHMUS,
IPOEKTa, CaMOCTOATEIBHO BHIOMpaTh (OpMaT BBICTYIUIGHHS C YYETOM 3ajad
NPE3CHTAINN U 0COOCHHOCTEH ayINTOPHH;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYaIbHOU PabOThI
IPU PEIICHNN Y4EOHBIX MaTeMaTHUECKHX 3a71a4;

OPUHUMATH 1I€7b COBMECTHOW JESITENbHOCTH, IUIAHUPOBATh OPTaHHU3AIHIO
COBMECTHOI pabOThI, pacrpenesaTh BUIbl paboT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3ynbTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (0OCykJeHus, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBI M APYTHE), BHIMIOIHATH CBOIO YacTh pabOTHI U KOOPAWHUPOBATH
CBOM JICWCTBUA C JAPYTUMHU WICHAMU KOMaH[bI, OIICHMBATh KaYeCTBO CBOETO BKJaJa B
OOIIHIA TPOYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHSL.

PerynsitTuBHble yHUBeEpPCajibHbIe y4eOHbIe IeliCTBUA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBIISATh IUIaH, aJrOPUTM pEeIIeHUs 3aJayu (WM €ro 4acTh),
BBIOMpPATh CHOCOO PpEIICHHs C YY4ETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJa/eTh CHOCOOaMU CaMOINPOBEPKH, CAaMOKOHTPOJS TMpoliecca U pe3ysbTara
pELIeHUs] MaTEMaTUYECKOH 3a1a4H;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIpU PEIIEHUU 3a]auH,
BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAaWJEHHBIX
OILLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIIBHOCTH IOCTABIECHHOW LEIH H
YCIOBUSIM, OOBSICHATh NPUYMHBI JAOCTHKCHMSI WIM HEIOCTH)KCHMS LEIH, HaXOAWUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

IIpenMeTHbIe pe3yabTaTsl OCBOCHMS IPOrPaMMBbI 110 MATEMATUKE IIPEACTABIIEHBI 10
rogam oOydeHHs B CIEAYIOIIMX pazjienax MporpamMMmbl B paMKaxX OTHEJIbHBIX Y4eOHBIX
KypcoB: B 5—6 kiaccax — Kypca «MaTtemaTtuka», B 7-9 kinaccax — KypcoB «Anredpay,
«I'eometpus», «BEpOATHOCTb U CTATUCTUKA.



®EJIEPAJIBHASI PABOYAS [TIPOIT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHbIMH 1ENsIMH OOy4YeHHMS MaTeMaThke B S5—6 Kiaccax SBIISIOTCS:

npoAoLKeHnEe (POPMUPOBAHUSI OCHOBHBIX MaTEMaTUUECKUX NOHATUH (YUCIIO,
BEJIMUMHA, TreoMeTpuueckas @urypa), o0OeCIeYMBaIONIUX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATHYECKOI0 00pa30BaHus O0yHArOIINXCS;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW O0Oydaromuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCJIEAOBATEILCKUX YMEHUW, WHTEpeca K HU3YUYEHHIO
MaTEMaTHKH;

MO/BEACHUE OOYYaloIMXCsl Ha JOCTYITHOM JJii HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYIKAFOIIETO MUPA;

(GopMupoBaHne (QyHKIMOHAIBHOH MaTeMaTUYeCKOM TI'PaMOTHOCTH: yMEHMs
pacrno3HaBaThb MaTeMaTU4YeCKue OOBEKThl B PEATbHBIX JKU3HEHHBIX CHUTYalUsX,
IPUMEHATH OCBOEHHBIE YMEHHUS [JIsl PEIICHHs] MNPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad,
VMHTEPHPETUPOBATh IOJYYEHHBIE pe3yJbTaThl W OLICHMBAaTh HMX HA COOTBETCTBHE
IIPAKTUYECKON CUTYalUH.

OCHOBHBIE JIMHUM COJEpKaHMS Kypca MaTemMaTMku B S5—-6 Kiaccax —
apumeTryeckas U reoMeTpuyeckasi, KOTOpble pa3BUBAIOTCSA MapajuleNIbHO, KaKJaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JIPYroil, a B
TECHOM KOHTaKT€ W B3aMMOJEHCTBHM. Takke B Kypce€ MaTEMaTUKH IPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONMKUCATEIbHON CTATUCTHKHU.

N3yyenue apudmeTHdeckoro marepuana HauMHAETCS CO CUCTEMAaTH3allMd U PAa3BUTHUA
3HAHUM O HAaTypaJIbHbIX YHKCJIAaX, IOJIYYEHHbIX Ha YPOBHE HAudajJbHOTO OOIIEro
oOpazoBanusi. Ilpy  3TOM  COBEpIICHCTBOBAHME  BBIUMCIUTEIBHOW  TEXHUKHU
u (popmupoBaHue HOBBIX TEOPETHYECKHUX 3HAHUUI coueraercs C
pa3BUTHEM BBIYUCIUTEIBHOW KYyJNbTYpbl, B YaCTHOCTH C OOyYE€HUEM MPOCTEULINM
npuémMaM NPUKUAKA W OLEHKH pe3yJbTaTOB BBIUMCIEHUHN. 3ydeHHE HaTypalbHBIX
yucen MNpoAonkKaeTcss B 6 Kiacce 3HAKOMCTBOM C HAYaJIbHBIMU TMOHSTHUSMU TEOPHUH
nenumoctd. Havano wu3yueHus OOBIKHOBEHHBIX M JECATHUYHBIX JIPpOOEl OTHECEHO K
Skjaccy. DTO TEepBBIM ATall B OCBOCHUU JpoOe€H, KOrja MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU HJE€SIMH, TOHATHUSAMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX
npobeil B MOJIHOM O0BbEME NPEAIIECTBYET H3YYCHHMIO JECSATHYHBIX JpoOeH, dYTo
1eJIeCO00Pa3HO C TOYKU 3PEHHUsS JIOTUKH M3JI0KEHHUS YHCIOBOW JIMHUU, KOTJa MpaBuiia
JEHCTBUM € JECATUUHBIMU JIPOOSIMU MOXKHO 00OCHOBAThH YK€ U3BECTHBIMU JITOPUTMAMHU
BBINIOJIHEHUS JEHUCTBUNA C OOBIKHOBEHHBIMH JIpOOSAMH. 3HAKOMCTBO C JECATUYHBIMU
OpOoOSIMM  PACIIMPUT BO3MOXKHOCTH JJIsi TOHUMAaHUS OOYYAIOIMMHUCA MPUKIATHOTO
IIPUMEHEHUST HOBOM 3allMCU IPU U3YYECHHH JIPYTUX IPEIAMETOB U NPU NPAKTHUYECKOM
ucnonp3oBanuu. K 6 kiaccy oTHecEH BTOpOH ATan B U3yYEHUH IpOOeH, re MPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus ApoOel, OCBOCHHE HOBBIX
BBIYHCIIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHNE TEXHUKH BBIYMCIICHHIA, B TOM YHCIIE
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3HAUYEHUN BBIPAXKEHUHM, COAEpKAINIMX M OOBIKHOBEHHBIC, U JECSITHYHBIE JpoOH,
YCTaHOBJICHHE CBS3EH MEXKITy HUMH, PACCMOTPEHHE TPUEMOB PEIICHUS 3a1a49 Ha IPOOH.
B nauasie 6 kj1lacca mpOMCXOAUT 3HAKOMCTBO C MTOHSATHEM MPOLICHTA.

OcoOEHHOCTBIO U3YUYEHHUS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHCEN SIBISIETCS TO,
YTO OHHM TaKXe€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO ATanoB. B 6 kiacce B Hayaie
n3yueHus: Tembl «lloJIoKUTENnbHBIE M OTPULATEIBHBIE YHWCIIA» BBIACIAECTCS MOJATEMA
«llensle yncma», B paMKax KOTOpOH 3HAaKOMCTBO c
OTPULIATENbHBIMU yuciIaMu u NEUCTBUSMH
CIIOJIOKUTEIbHBIMUMOTPUIIATEIIbHBIMUYUCIIAMUIIPOUCXOIUTHAOCHOBECOIEPKATEIHHOTO
MoAX0/Aa. DTO TO3BOJIIET HAa JIOCTYIHOM YPOBHE TMO3HAKOMHUTH OOYYaloluXCs
MPAKTUYECKA CO BCEMHU OCHOBHBIMHU TMOHSATUSIMU TEMBI, B TOM YHCIE U C IpaBUIIaMHU
3HAKOB IPHU BBIMOJHEHUHN apuPMeTnuuecKux neicTBuil. M3yueHue paioHaIbHBIX YUCEN
Ha ATOM HE 3aKOHYMTCS, a OyJIeT MPOI0JDKEHO B Kypce alredphl 7 Kiacca.

[Ipu o0Oy4yeHMM pEIICHHI0 TEKCTOBBIX 3aad B 5—6 Kiaccax MCHOJIb3YIOTCS
apumeTndeckre npuémsl perieHus. [Ipu oTpaboTKe BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJlaccaX paccMaTpPUBAIOTCA TEKCTOBBIC 3a7adyd CICAYIONIMX BHJIOB: 3aJlaud Ha
JIBIDKCHHUE, HA YaCTH, HA TIOKYIIKH, HA padOTy M MIPOU3BOJUTEILHOCTh, HA TPOLICHTHI, HA
OTHOIIIEHHUS U Tponopuuu. OOydaronmecs 3HAKOMSTCS C MpUEMaMHU pEIICHHs 3ajad
nepebOpoM  BO3MOXKHBIX ~ BapMaHTOB, y4yarca pabotratb ¢  uH()oOpmaiue,
MPEICTaBICHHON B (hopMe TaOIUI] WM TUArPAMM.

B mporpamme yueOHOro kypca «MaremaTtuka» mpeaycMOTpeHo (hopmMupoBaHue
MPONEACBTUUECKUX alreOpanyeckux mpeactaBieHuid. bykBa kak CHMBOJI HEKOTOPOTO
yycia B 3aBUCUMOCTH OT MaTEMAaTHYECKOIO0 KOHTEKCTa BBOJUTCS IOCTEIECHHO.
bykBeHHass CHUMBOJIMKA IMPOKO HCIOJB3YeTCS MPEXKIE BCEro sl 3alucH OOIIUX
YTBEPXKIECHUM U  OpemsiokeHud, (opMyn, B  YaCTHOCTU [UJII  BBIYMCIICHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YMCIIA.

B mporpamme yueOHOrOo Kypca «MaTemMaTukay TpEACTaBICHA HarJsIHAS
reOMETpHs, HANpaBJICHHAs HAa Pa3BUTHE OOPa3HOTO MBIIUICHUS, MTPOCTPAHCTBEHHOTO
BOOOpaxXeHUs, N300pa3UTEIbHBIX YMEHUN. DTO BAXKHBIN 3Tall B U3yUYCHUH T'€OMETPHH,
KOTOPBIM  OCYIIECTBJISICTCS HA  HATJSIHO-TIPAKTUUYECKOM  YPOBHE,  OINHUpaeTcs
Ha HarjsaHO-00pa3HOE MBIIUICHHE oOydaromuxcs. bosblas poiab  OTBOIUTCS
MPAKTUYECKOMN JIeSITEILHOCTH, OMBITY, SKCIIEPUMEHTY, MOAeIupoBaHuto. O0yuaromniecs
3HAKOMSITCS C TEOMETPUYECKUMHU (UTYpaMU Ha TIJIOCKOCTH M B MPOCTPAHCTBE, C MX
MPOCTEUITUMU  KOHPUTYpaAIUsIMHA, yd4aTcsi wu300paxkaTh WX Ha HEJIMHOBAHHOW W
KJIeT4aToil Oymare, pacCMaTpuMBaIOT UX MPOCTEHINEe CBOMCTBA. B mporiecce n3yueHus
HarJISIAHOM T€OMETPUM 3HAHWUSI, MOJyYeHHBbIE OOyYarolUMKCS Ha YpOBHE HA4YaJIbHOTO
oO1rero o0pa3oBaHMsl, CHCTEMATU3UPYIOTCSI U PaCIIUPSIIOTCS.

CornacHo yueOHOMY TJIaHy B 5—6 Kjlaccax M3y4aeTcsl MHTETPUPOBAHHBIN TIPEIMET
«MaremaTuka», KOTOPbIA BKIIOYAET apuMETUYECKU Marepuanl U HarJSIHYIO
TEOMETPHUI0, a TAKKE MPOIEICBTUUECKUE CBEJCHUS U3 aareOphl, SJIEMEHThI JIOTHUKU U
Hayaja ONMUCaTEIbHON CTATUCTUKH.

OO61iee YnCIIo YacoB, PEKOMEHIOBAHHBIX JIJI M3y4YeHUs MaTeMaTuku, — 340 4acos:
B 5 kinacce — 170 ygacoB (5 wacoB B Heneno), B 6 kiacce — 170 ygacoB (5 yacoB B
HEJIETIO).
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COAEPXKXAHUE OBYUEHUA
5 KUIACC

HarypaJjbHble 4nciia v HyJIb

HatypanbHoe wuymcno. Psan wnHarypampabix uymcen. Ywucno 0. M3oOpakenue
HaTypaJbHBIX YMCEN TOUKAMH Ha KOOPJIMHATHOU (YMCIIOBOI) IPSIMOIA.

[lo3unmonnas cucrema cuMcieHuss. Pumckas Hymepamus Kak IpUMeEp
HEIMO3ULMOHHOM CUCTEMBI CUuCIeHus. [lecaTnuynas cucteMa CUUCIICHHUS.

CpaBHEHHE HaATypaJbHBIX YHCEJI, CPAaBHEHUE HATYpaJbHBIX YHCEI C HYJIEM.
Crnioco0bl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CiioxeHne HaTypaJIbHBIX YWCEJI, CBOMCTBO HYJIS NPHU CIOKECHHH. BbhluMTaHne Kak
NeHCTBUE, 00pAaTHOE CIIOKEHHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOWCTBA HYJS U
CAVHMIBI TpU YMHOXEHUHW. JlemeHune Kak JeilcTBUE, OOpaTHOE YMHOKEHHIO.
KomnioHeHThl neiicTBUM, CBsI3b Mex1y HUMHU. [IpoBepka pe3ynbraTa apuMEeTHUIECKOTO
neiictBus. llepemecTurenbHOE M COYETATENbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHHSI, paCIIpEeIEIUTEIbHOE CBOWCTBO (3aKOH) YMHOKEHHSI.

Hcnonp3oBanne OyKB JUisi 00O3HAYEHUS] HEU3BECTHOIO KOMIIOHEHTa M 3aIlHCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUM.

JlenuTenu U KpaTHbIE YMCIIA, Pa3JIOKEHUE Ha MHOXUTEIU. IIpocTsie u cocTaBHbIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

Crenenp ¢ HaTypaJIbHBIM NOKA3aTEIEM. 3allUCh YUCIA B BUIE CYMMBI Pa3psaHBIX
CJIaracMblX.

HucnoBoe BeIpakeHHE. BpluncieHne 3HAYEHUN YHCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBITIOJIHEHUS JNEUCTBUU. lCnoib30BaHWE NPU BBIYUCIEHUAX IEPEMECTUTEIBLHOTO H
COYETATEILHOTO CBOWCTB (3aKOHOB) CIIOKEHHUS M YMHOMKEHHUS, PACIPEACTUTENIHHOTO
CBOMCTBA YMHOXEHHUS.

Jpodu
[IpencraBienre o ApoOU Kak CrocoOe 3amucu 4yacTu BeauduHbl. OOBIKHOBEHHBIC

npobu. IlpaBuibHBIE W HeNpaBuibHBIE ApoOu. CMmemiaHHas ApoOb, MPEACTABICHUE
CMENIaHHOW TpoOW B BHJIC HEMIPABUILHOM JpOoOU U BBIJCICHHE II€JI0W YaCTH YHCIia U3
HempaBuwiIbHOW JpoOu. WM3o00pakeHue ApoOedl TOYKaMM Ha YHUCJIOBOW MPSIMOM.
OcHoBHoe cBoiicTBo apobu. Coxpamienue npoOeii. I[lpuBenenue npodbu K HOBOMY
3HaMmeHateno. CpaBHEHUE APOOECH.

CnoxxeHrie W BBIYMTAHUE ApoOeii. YMHOXEHHE U JeleHue ApoOeil, B3auMHO-
oOpaTHbie Ipobu. HaxoxaeHne yacTu Leaoro u 1ejioro mo ero 4YacTu.

Hecatuunas 3anuck apoOeit. IlpencraBieHue aecATUUYHOW JpoOM B  BHJC
OOBIKHOBEHHOM. M300pakeHne NEeCATUYHBIX ApoOed TOUuKaMu Ha YUCIIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckre AEHCTBUS C JECATUYHBIMU APOoOsSMU. OKpYIJIEHHE AECATUYHBIX
Ipo0eil.

12



PemeHne TekcTOBBIX 33124

Pemenne TekcToBBIX 3amad apudmeTrnyeckuM crocoOoM. PerieHue jJoruyeckux
3amad. Pemenue 3amau nepebopoM BceX BO3ZMOXKHBIX BapuaHTOB. Mcmosib3oBaHue mpu
pelieHny 3a1a4 TabJUIl U CXEM.

Pemenue 3amay, coaepkaliux 3aBUCUMOCTH, CBSI3BIBAIOIINE BETUYHUHBI: CKOPOCTh,
BpEMsl, pAaCCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EIWHMIIBI M3MEpPEHHUs: MacCCHhI,
00bEMa, 1IeHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXKAY €AUHUILIAMH U3MEPEHUS
Ka)K10l BEJIMYUHEI.

Perienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHre TaHHBIX B BUE TAOJIMII, CTOJOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsaaele npeactaBieHuss o Gurypax Ha IJIOCKOCTH: TOYKA, MpsMasi, OTPE3OK,
Jqyd, YroJ, JIOMaHas, MHOTOYTOJbHUK, OKPY>KHOCTb, Kpyr. Yroia. IIpsmoi, ocTpsbl,
TYNON M Pa3BEPHYTHIN YTJIBIL.

JUIMHAa OTpe3Ka, METPUYECKHE E€OUHULBl JUIMHBL JlIMHA JIOMaHOW, NEpUMETP
MHOTOYTOJIbHUKA. 3MepeHne U MOCTPOEHUE YIII0B C OMOIIBIO TPAHCIOPTHUPA.

Harnsasele npencraBienuss 0 (Urypax Ha IIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIBHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxenne ¢uryp, B TOM uucie Ha kierdaroil Oymare. IlocTtpoenue
KOH(purypauuii u3 yacrted npsMoM, OKPYKHOCTM Ha HEJIMHOBAHHOM M KJIETYATON
Oymare. Mcniosib30BaHrE CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomane OPsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 NPSMOYTOJBHUKOB, B TOM 4Hclie (QUryp, M300paXEHHBIX HAa KJIET4aTOM Oymare.
EnvHuIbE n13MepeHus mionaiu.

Harnsguele mpenctaBieHHMsT O NPOCTPAHCTBEHHBIX (QUIypax: MNPSMOYTOJIbHBIN
napajuienenunesa, Kyo, MHororpaHHuku. M3o00paxxeHre npocTerimnx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u mapamnenenumnena. Co3nanue Mojeneil MHOTOTPaHHUKOB (U3 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPHAIIOB).

OO0BEM IPSIMOYTOJIBHOTO Mapajuienenunena, kyoa. Enunuiisl uamMepenust oobéma.

6 KJIACC

HarypaabHblie yucia

Apudmernueckue IeUCTBUSI ¢ MHOTO3HAYHBIMM HATypaJbHBIMU  YHUCJIaMHU.
UwucnoBbie BBIPAKEHUS, MOPSAOK JCHCTBUHN, MCIOJIb30BaHUE CKOOOK. Mcmomb3oBaHue
IIPU  BBIYHCICHUSAX IIEPEMECTUTENIBHOTO M COYETATENIBHOIO CBOWMCTB CIIOXKEHHS U
YMHOKEHHSI, PACIPEAECIUTEIBHOIO CBOMCTBA YyMHOKEHMS. OKpyTieHHE HATypaJbHBIX
qucel.

JlenuTenu v KpaTHbIE YKCIa, HAHOOIBIINI OOIIMIA eIUTeIh 1 HAUMEHbIee o011Iee
KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEACHHUS. JleeHne C OCTaTKOM.
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Apoou
OObIKHOBEHHas1 NIpo0b, OCHOBHOE CBOWCTBO JpoOM, COKpalieHue ApoOei.

CpaBHeHHe U ymnopsiounBaHue apoOeil. Pemenue 3amay Ha HaxOXKICHHE YacTH OT
LEJOro M LeJoro mo ero vactu. JIpoOHOoe 4Ynceiao Kak pe3ysibTar JeleHUs.
[TpencraBienue aecsiTUUHOM poOM B BUIE OOBIKHOBEHHOH IpoOM M BO3MOKHOCTb
IpeJCTaBlICHUsT OOBIKHOBEHHOM IpoOM B BUAE JECATHMUHOM. JlecaTuuHble OpoOM U
MeTpuyecKas cucrema mep. Apudmernyeckue NEHCTBUS M YHMCIOBBIE BBIPAXKEHHS C
OOBIKHOBEHHBIMH U JECATUUYHBIMH IPOOSMHU.

OtHowenue. [lenenne B JaHHOM OTHOIIeHHU. Macuitad, nponopuus. [Ipumenenue
IIPOTNIOPLIMN NPH PELICHUH 3a/a4.

IloHaTne npoueHTra. BelyuciaeHue MpOLEHTa OT BEIWYUHBI M BEIUYUHBI 110 €€
NpOLEHTY. BpIpakeHne MNPOUEHTOB JeCATUYHBIMH JpoOsmu. Pemenune 3amau
Ha MPOLEHTHI. BhIpakeHNE OTHOLIEHUS BEJIMYUH B MPOLICHTAX.

HonoxureabHbIe H OTPULATEIbHBIC YHCIA

[TonoxuTensHble W OTpULATENbHBIE 4YMcia. Llensle wucma. Moayns 4ucia,
reOMETpUUYecKass HMHTepHnpeTanuss Moayias uyucia. M3oOpaxeHue ducen Ha
KOOpPJIMHATHOM NpsiMoi. YucoBble mpoMexKyTKU. CpaBHEHUE yncen. ApupMeTuyecKue
JEUCTBUS C MOJIOKUTEIbHBIMUA U OTPULIATETIbHBIMU YHCIAMHU.

[IpsamoyrosibHas cucremMa KOOPAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKM Ha
ocKocTH, abcuucca u opauHata. llocTtpoeHue Todyek M QuUryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BBIpaKeHUs

[Ipumenenve OyKB JJig 3alMCH MATEeMaTHYECKUX BBIPAKEHUN W TMPEIJIOKCHUMN.
CpoiictBa apupMeTUYeCKHX JeUCTBUM. DByKBEHHbIE BBIpAKEHUS W  YHCIIOBBHIE
IIOJCTAHOBKU. DYyKBEHHBIE pABEHCTBA, HAXOXKIACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMynbl MEpUMETpa W IUIOMIAAA HPSIMOYTOJIbHHUKA, KBajpara, oObEMa
napajienenunena u Kyoa.

PemeHne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3amad apudmeTHdeckuM criocoboM. PemreHue normyeckux
3ama4. Pemenne 3amau mepebopoM BceX BO3MOKHBIX BapHAHTOB.

Pemenue 3agay, copepkamux 3aBUCUMOCTH, CBS3BIBAIOIINX BETUYUHBI: CKOPOCTb,
BpeMsi, pacCTOSHUE, II€HA, KOJWYECTBO, CTOMMOCTBH, IPOU3BOJUTEIBHOCTh, BpEMS,
00bEéM paboThl. EnuHuIBI U3MEpEHMs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMECHH,
ckopocTHu. CBSI3b MEXIY €IUHUIIAMU U3MEPEHUSI KaXKI0M BETUUUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPIUOHATHHOCTHIO BEJIUYHWH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

OueHka # TPUKHUIKA, OKpyrJieHHe pesynbTata. CocTaBiieHHEe OyKBEHHBIX
BBIPAXKEHUM 10 YCJIOBUIO 3aa4H.

[IpencraBienre JaHHBIX C TMOMOIIBIO Tabaull W jauarpamMm. Cron0yaThie
JarpaMMbl: YTEHHE U MOCTpOeHUE. UTeHHE KPYTOBBIX JUArPaAMM.
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Harasgnas reomerpust

Harnsgaele mpencraBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE3OK,
Jqyd, yroJi, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb,
KpYT.

B3auMHoOe pacronoxeHue ABYX MNPSMBIX HA IJIOCKOCTH, MapajljiebHbIE MPSIMBIE,
NEPHEHANKYJIApHbIE MpsMble. M3MepeHne pacCTOSAHMI: MEXAY ABYMS TOUYKAMH, OT
TOYKH J0 MPSMOM, JJIMHA MaplIpyTa Ha KBaJpPaTHOMN CETKE.

N3mepeHre W TOCTPOEHUE YIJIOB C TOMOIIBIO TpaHCHOPTHpA. Bunel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOJIbHBIA, TYOYTOJbHBIN, PaBHOOEIPEHHBIMH,
PaBHOCTOPOHHUM. YeThIpEXYTOIbHUK, IPUMEPHI Y4EeTBIPEXYTOJIbHUKOB.
[IpsAMOYTrOJIBHMK, KBaApaT: HUCHOJIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, JAMArOHAJEH.
N300paxeHne reoMeTpuueckux (Uryp Ha HEJIMHOBAaHHOW OyMare ¢ MCIOJb30BaHUEM
LHUPKYJIs, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenns Ha kieTyaToil Oymare.

[lepumerp MHoroyronsHuka. lloHstre miomaau GUrypsl, €IUHULBI U3MEPEHUS
wiowaan. [pubnmxkénnoe u3MepeHue miomand Guryp, B TOM 4UCJI€ Ha KBaJpaTHOU
cetke. [IpnbmmxénHoe n3MepeHne NIIMHbBI OKPY>KHOCTH, TJIOIIAAN KPYra.

CuMMeTpus: UEeHTpalIbHAsI, OCeBasi U 3€pKajibHass CUMMETPHH.

[TocTpoeHne CUMMETPUYHBIX PUTYP.

Harnsaguele npenctaBieHHs O MPOCTPAHCTBEHHBIX (Urypax: mnapajuienenunen, Kyo,
npusMa, nupamuaa, KOHyc, MUIMHAP, map U chepa. M3o0pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3zBEPTOK MHOTOI'PaHHUKOB, IIMIIMHApPA U KoHyca. Co3aaHue Mojaeneit
NPOCTPAHCTBEHHBIX (uryp (u3 Oymaru, TMPOBOJIOKHM, IUIACTHIMHA U JIPYTrUX
matepuanoB). [lonstue o0bEMa, enuHULIBI U3MEepeHns 00bEMa. OOBEM MPSAMOYTOJIBHOTO
napajienenumnena, kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl y4e€OHOTO Kypca K KOHILY
oOyudeHus B 5 Kjacce:

Yuciia ¥ BBIYUCICHUSA

[ToHumaTe ¥ NpPaBWIBHO YHOTPEOJSATH TEPMHHBI, CBSI3aHHBIC C HATypPaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMH.

CpaBHUBaTh U YHNOPSAOYMBATH HATYypaJIbHbIE YKCIIA, CPABHUBATh B MPOCTEHIINX
CiTy4dasix OOBIKHOBEHHBIC IPOOU, IECITUUHBIEC TPOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOW) MPSMOW C COOTBETCTBYIOIIUM
€l YuciIoM U M300paXkaTh HaTypajdbHbIE YMCIIA TOUKAMU Ha KOOPJIAWHATHOM (YMCIOBOM)
IIPSIMOM.

Beimonuare  apudMeruueckue — ACHCTBUS € HATypallbHBIMM  YHCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMHU B IPOCTEUIIINX CITydasix.

BBINONHATH MPOBEPKY, NPUKUIKY PE3YIbTaTa BEIYMCICHUM.

OKpyIJISITh HATYpaJIbHBIE YHCIIA.
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PemeHne TekcTOBBIX 33124

Pemate TekcToBBIC 3aaun apUPMETHIECKUM CIIOCOOOM H C  TTOMOIIBIO
OpPraHW30BAHHOTO KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemare 3amauu, comepxkaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMUUHBI: CKOPOCTD,
BpeMsl, pacCTOSIHUE, IIeHa, KOJTUYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHE 3alMCH, CXEMBbI, TaOJMIbI, 0003HAYCHHUS TMPU PEUICHUH
3aj1ad4.

[Tonp30BaThCS OCHOBHBIMHM E€IUHUIIAMU U3MEPEHUS: IIEHBI, MAacChl, PACCTOSHUSI,
BPEMEHH, CKOPOCTH, BBIPAXKATH OJTHA €IUHUIIBI BEJIMYUHBI UE€pE3 IPYyTHE.

N3Bnekath, aHaIuM3UpoOBaTh, OIEHWBATh HWHGOOPMALMIO, MPEACTABICHHYIO
B Ta0juIle, HAa CTOJOYATON AMarpaMme, MHTEPIPETUPOBATH IPEACTABICHHBIC JaHHEIE,
WCIOJIb30BaTh JAHHBIC IIPU PEIICHUM 33]1a4.

Harasignas reomerpust

[Tonp30BaThCA TEOMETPUUECKUMU MTOHATHAMU: TOYKA, MPsSMasi, OTPE30K, JIyd, yroi,
MHOT'OYT'OJIbHUK, OKPY’KHOCTB, KPYT.

[IpuBoauTe nTpHUMEpPHl OOBEKTOB OKPYXKAIOLIErO0 MHpa, HMEIIMUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJNOTHIO, CBSI3aHHYK) C YIVIAMHU: BEpPUIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMU: YIOJI, BEPIIMHA, CTOPOHA, JUATOHANIb, C OKPYKHOCTBIO: Paauyc,
JIUaMETp, LIEHTP.

N300paxaTh M3ydeHHbIE T€OMETPUUECKUE (PUTYPBl HA HETMHOBAHHOM M KJIETYATOM
Oymare ¢ IOMOIIbIO LIUPKYJIS U TUHEUKH.

HaxoauTe MIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOIIBKO JIMHEHKH,
CTPOUTH OTPE3KM 3aJaHHOW JUIMHBL, CTPOUTH OKPYKHOCTHh 3aJaHHOTO pajanyca.
Hcnonp30BaTh CBOWCTBA CTOPOH U YIVIOB PSIMOYTOJIBHUKA, KBaIpaTa Uil UX
IIOCTPOEHMS, BEIYMCIICHUS ILIOIAAN U IIEpUMETpa.

Bbluucnsate mepumeTp M IUIONIAAb  KBajpaTa, MpsSMOYrojibHUKaA, (Uryp,
COCTaBJICHHBIX W3 MPSMOYTOJbHUKOB, B TOM 4YHCIE (GUTYp, H300paKEHHBIX HA
KJIeT4aTol Oymare.

[Tonp30BaThCd OCHOBHBIMM METPHUYECKMMH E€IWHUIAMUA HW3MEPEHUS JJIMHBI,
IJIOIA/INA; BBIPAKATH OJJHHA €IMHUIIbI BEJIMYMHBI Yepe3 IPYyTHE.

Pacnio3naBaTe mapamenenumes,, KyO, HCIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUsI, HAXOIUTh U3MEPEHUS Mapalulesienumea, Kyoa.

Boluucnate 00bEM  KyOa, mapawienenunena MO 3aJaHHBIM — M3MEPEHUSIM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHs 00bEMA.

Pemate HecnoxHbIE 3aJa4yM  HA M3MEpPEHUE TE€OMETPUYECKUX  BEIUYMH
B [IPAKTUYECKUX CUTYyaLUX.
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[IpenmeTHble pe3ynbTaThl OCBOCHHMS NPOTPaMMbl y4e€OHOTO Kypca K KOHILY
oOyueHus B 6 KJjacce:

Yuciaa v BBIYMCICHUA

3HaTh W TOHUMATh TEPMHUHBI, CBSI3aHHBICE C PA3IUYHBIMU BUJIAMH YHCENT H
croco0aMu WX 3aIlliCH, MEPEXOAUTh (€Clid 3TO BO3MOXXHO) OT OJHOM (pOpMBI 3amucu
yuclia K Ipyrou.

CpaBHHMBaTh U YNOPSAJOYMBATH 1EJbIE YHCIA, OOBIKHOBEHHBIE U JCCATUYHbBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BrImonHsaTh, codeTast yCTHBIC M MUChbMEHHBIC IPUEMBI, apu(PMETHIECKUE TEUCTBUS
C HATypaJIbHBIMU U UEIBIMU YHUCIaMHU, OOBIKHOBEHHBIMH WM JECATUYHBIMU IPOOSIMH,
MOJIOKUTEIBHBIMU U OTPULIATEILHBIMH YHCJIAMH.

BpruncnsaTe 3HaUYEHUS YHCIOBBIX BBIPAXKEHUM, BBINOJHATH MPUKHUAKY U OLECHKY
pe3yibTaTa BBIYMCICHHUH, BBIMIOJHATH MPEOOpPa30OBaHUSI UYMCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSMOMN C COOTBETCTBYIOIIMM €U YHCIIOM U
M300pakaTh YuCiIa TOYKAMU Ha KOOPJIMHATHOMN MPSIMOA, HAXOUTh MOIYJIb YHUCTIA.

COOTHOCUTH TOUKHM B MPSIMOYTOJBHOM CHCTEME KOOPAMHAT C KOOPJAMHATAMH 3TOH
TOYKH.

OKpyTasTh 1EIbIe YUCHIA U JECATUYHBIE TPOOH, HAXOAUTh MPUOTHKSHUS YUCET.

YucsoBble 1 0yKBEeHHbIE BbIPAKEHUSA

[TonumaTte ¥ ynoTpeOJATh TEPMHUHBI, CBA3aHHBIC C 3aMMCHhIO CTENECHW YHCIA,
HaxOJWTh KBaJApaT W KyO 4YHCIIa, BBIYUCIIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHUH,
COZCpIKAIUX CTEIICHHU.

[Tosb30BaThCsl MpU3HAKAMU JEIUMOCTH, PACKJIAIbIBaTh HATypajbHBIE 4YMCIIA HaA
MPOCTHIC MHOXKUTEIH.

[Tonb30oBaThCA MacIITaAOOM, COCTABIATh MPOMOPLIMHA U OTHOLLEHUS.

Hcnonb3oBath OyKBBI uisi 0003HAUCHHUS YHUCEN MPH 3allMCH MaTeMaTHYCCKHX
BBIPAXEHUN, COCTaBJISATh OYKBEHHBIC BBIPAKECHHUS W (POPMYJIbI, HaXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAXKEHU, OCYIIECTBIISISI HEOOXOIUMbIE MTOJICTAHOBKU U MPEe0OpPa30BaHMUS.

HaxoauTs HEn3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemeHne TeKCcTOBBIX 33124

Pemate MHOTOIIArOBBIE TEKCTOBBIC 3a4a9H apU(PMETHUCCKHUM CIIOCOOOM.

Pemate 3amaun, cBsi3aHHBIE C OTHOIICHUEM, MPOIMOPIHUOHAIBHOCTHIO BEJIMYMH,
IIPOIICHTAaMH, PEIIaTh TP OCHOBHBIC 3a/1a4l HA JPOOU U MPOIESHTHI.

Pemate 3amaun, cojepKaliue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMs, pacCTOsIHHE, I1I€HA, KOJIMYECTBO, CTOUMOCTb, IPOM3BOJIUTEIHHOCTb, BpeMs,
00béMa paboThlI, UCTIONB3Yysd apudMETHYECKHUE NCUCTBUS, OIICHKY, TMPHUKHUJIKY,
M0JIb30BaThCS €IMHUIIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJTUYHH.

CocTaBnsaTh OYKBEHHBIE BBIPAKEHUS M0 YCIOBHUIO 3a/1a4H.
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W3pnekaTh uHGpOpMAIMIO, NPEJCTABICHHYI0 B TabnuIax, Ha JHMHEHHOH,
CTOJIOYATOM WM KPYTOBOM uarpaMmax, UHTEPIPETHPOBATD

Mpe/ICTaBJICHHbBIC JaHHBIC, WCIIOJIb30BAaTh JaHHbIE TIPU PELICHUH
3ajau.

[IpencraBisaTe MHPOPMALMIO C TMOMOIIBI0 TaOMUI, JTUHEHHOW M cTONOYATOMN
JarpaMm.

Harasignas reomerpust

[IpuBoauTh mnpuMepsl OOBEKTOB OKPYXKAIOLIETO MHUpPA, HUMEIOUMX (HopMy
U3YYEHHBIX T€OMETPUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, IPUMEPHI PABHBIX
U CUMMETPUYHBIX (pUryp.

N300paxaTh ¢ NOMONIBIO LUPKYJIS, JIMHEWKHU, TPAHCIIOPTHPA HA HEJTMHOBAHHOW U
KJIETYaTOM Oymare H3y4yeHHbIE IUIOCKHE T'eoMeTpuyeckue (pUrypsl U KOHQUTYypaluH,
CUMMETPUYHbIE (DUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU MOHATHSMHU: PABEHCTBO (DUTYp, CHUMMETpHS,
UCIIOB30BaTh TEPMHUHOJIOTHIO, CBS3aHHYI0 C CUMMETPHUEH: OCb CUMMETPUHU, LEHTP
CUMMETPHH.

HaxomuTe BenMYMHBI YIVIOB U3MEPEHUEM C IMOMOILBI) TPAHCIIOPTHPA, CTPOUTH
YIJIBl 3aJJaHHOM BEJIMYMWHBI, MOJIb30BATHCS IPU PELUICHUM 3a1ad TI'PaayCHOM MeEpou
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOU, Pa3BEPHYTHIN U TYNION YTJIBI.

Bpluncnares  OnvMHY  JIOMaHOM, NEPUMETP MHOTOYTOJIBHUKA, ITOJb30BAaThCSA
€AUHULIAMU HU3MEPEHUs JUIMHBI, BBIpaXKaTb OJHU €IAVHULIBI U3MEPEHUS IUIMHBI 4Yepes
Ipyrue.

Haxomute, ucnosnb3ys 4YepTEKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBaJIpPaTHOMN CETKE.

Boruucnsats miomaas GUryp, COCTaBI€HHbBIX U3 MPSMOYTOJIbHUKOB, UCIIOIb30BATh
pa3OueHne Ha  NOPAMOYTOJbHUKH, Ha  paBHble  (QUIYypbl,  JIOCTpanBaHUE
0 TPSIMOYTOJIbHUKA, II0Jb30BaThCs OCHOBHBIMM €IVUHULAMHM HM3MEpPEHHMs IUIOLIAMIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APYTHE.

PacrioznaBaTh Ha MOJAENSAX M M300pAXKEHUAX MUPAMHUIY, KOHYC, IMIIMHID,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N306pakath Ha KJIeTYaTOW Oymare MpsSMOYTOJIbHBIN MapauieIeTune/I.

Boruucisate 00bEM MpSAMOYTONBHOTO Mapajjiesnienunena, Ky0a, MO0JIb30BaThCsA
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemare HecnokHblE 3agauM  Ha HAXO0XACHUE T'E€OMETPUYECKUX BEJIMYMH
B IIPAKTUYECKUX CUTYaLMSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

S KUIACC
HaumenoBanue pasgena |KonuuecTtso OcHoBHOE OcHOBHBIE BUBI ACATEILHOCTH 00yUYaOIUXCS
(Tembl) Kypca 4acoB COAEpKAHUE
HatypanbHble unca. 43 Jecatuynas cuctema | Yurarsh, 3aIMCbIBaTh, CPABHMBATH HATYpAJIbHbIE YNCIA;

JlelicTBHS ¢ HaTypaJlbHBIMU
YU CIIAMU

cuncieHnd. Pan
HaTypaJIbHBIX YHUCE.
Harypanbnsbiil ps.
Yuco 0.
HarypanbHbie yucina
Ha KOOPAUHATHOU
npsmoii. CpaBHEHHUE,
OKpYTJICHUE
HATYpaJIbHBIX YHCEN.
Apudmernueckue
JICUCTBUSA

C HaTypaJIbHbIMHU
yuciiamu. CBoOMCTBa
HYJIS TIPU CJIOKEHUU
Y YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
NP YMHOXKEHUU.

NpeaIaraTb M 00CyK1aTh COCOOBI YIIOPSIOUYNBAHUS YHCEIL.
MN300pakaTh KOOPAMHATHYIO MPSAMYIO, 0TMEYATh YKCIIA
TOYKaMH Ha KOOPJIUHATHOUN NPSIMOIl, HAXOAMTH KOOPIUHATHI
TOYKH.

HccaenoBath cBOMCTBA HaTypalbHOTO psifa, urcen 0 u 1
IIPY CJIOKECHUHU U YMHOKECHUMU.

Hcnonb30BaTh NPaBUJIO OKPYTIICHUS HATYPAJIBHBIX YHCE.
BoinoHATh apudMeTHYecKre JeMCTBUA C HATYPAIIbHBIMU
YUCJIAMU, BBIYMUCJISATH 3HAYCHUS YACIIOBBIX BBIPAXKEHUN

CO cKoOKamu 1 0e3 CKOOOK.

3anucbIBATH NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATH
CTEIEHU, MCIOJIb30BATH TEPMUHOJIOTHIO (OCHOBAHME,
MOKa3aTelib), BLIYNCIAATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXEHU, MPeAJIaraTh U NPUMEHATH NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnob30BaTh PH BHIYUCICHUSAX [IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUSI U YMHOXKEHUSI,
pacnpenenuTeIbHOE CBOMCTBO YMHOXKEHHS; ()OPMYJTHPOBATH
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ITepemectuTenprHOE
1 COYETATEIbHOE
CBOMCTBA CJIOKCHUS
U YMHOXKEHUS,
pacnpeenuTeNbHOE
CBOMCTBO
YMHOXCHUA.
Jenurenu n
KpaTHBIE YUCa,
PA3JI0KECHUE YHCIIa
Ha MHO>XHUTEJIH.
Jlenenue

C OCTaTKOM.
IIpocteie n
COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HATYpaJIbHBIM
MOKa3aTeJIeM.
YucnoBbie
BBIPKCHUS,
MOPSIAOK JIEMCTBUM.
Pemenre TeKCTOBBIX
3aJla4 Ha BCE

U PUMEHATH MPaBWJIAa IPeoOpa30BaHUs YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccaenoBaTh YMCI0BBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH T'MIIOTE3bI, (GOPMYJIMPOBATH 0000IIIEHUS 1
BbIBO/IbI 110 PE3YJIbTATAM ITPOBEIEHHOTO UCCIEA0BAHMUS.
DopMyJUPOBATH ONpPeIeIeHUs JICJIUTENS U KPaTHOTO,
HA3bIBATh JICTIUTEIU U KPATHBIC YUCJIA; PACIIO3HABATH
IPOCTHIE U COCTaBHbIC YHCIIA; (OPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHCIIA HA POCTHIE
MHOKUTENN; HAXOJAUTh OCTAaTKU OT JACJICHUS U HEOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSA

0 HaTypaJbHbBIX YUCIIAX, IPUBOAUTH IPUMeEPHI U
KOHTPIPUMEDPHI, CTPOUTH BLICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YUCEI.
KoncTpynpoBars MaTeMaTH4ecKue NMpeai0KeHUs

C ITIOMOIIBIO CBSA30K «W», «UJIN», KECIH. .., TO...».

Pemarts TekcTOBbIE 3a/1aun apU(YMETHIECKUM CITIOCOOOM,
HCMOJIb30BAaTh 3aBUCMMOCTH MEXK]Ty BETUUYNHAMHU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
AHAJIM3MPOBATH U OCMbICJIMBATH TEKCT 3a7a4H,
nepegopMyJTHPOBATH YCIOBHUE, M3BJIEKATH HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATDH 3aBUCUMOCTH MEXY BEIMYMHAMU,
CTPOMTH JIOTUYECKYIO IIETTOYKY PACCYKACHUM.
MoaeaupoBarh X0/ PELICHHS 3aa4M C IIOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTIKH

CXEMBbI, TaOJINLIBI.

IIpuBoanTh, pa3éuparb, OLEHUBATH PA3JINYHBIC PELLICHUS,
3alUCH PELIEHUH TEKCTOBBIX 3a/1a4.

KpuTH4ecKH OlleHNBATh NIOJYyYEHHBIN Pe3yJIbTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, TPOBEPSSI OTBET HA
COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OIIHOKH.

PemaTp 3a1a4u ¢ noMoIbI0 nepedopa BCeX BOZMOXKHBIX
BapUaAHTOB.

3HAKOMHUTBCS ¢ UCTOPHUEH pa3BUTUS apU(PMETUKHU

Harnsannas reomeTpusi.
JIMHUM Ha IIOCKOCTH

12

Touka, npsimas,
OTPE30K, JTyY.
JlomaHas.
N3mepenue MHBI
OTpe3Ka,
METpUYECKHUE
€AVHULBI U3MEPEHHUS
TIMHBL. OKPY>KHOCTh
U KpYT.
[IpakTnueckas
pabora «Iloctpoenue
y30pa u3
OKPYXKHOCTEN.
VYromn. [psmoi,
OCTpBIU, TYIION U
Pa3BEPHYTHIN YIUIBI.
N3mepenne yrios.

Pacno3HaBaTh Ha yepTekax, pUCYHKax, ONMUCHIBATD,
WCIIOJIB3Ys TEPMUHOJIOTHIO, U H300PasKaTh C TOMOIIBIO
4epTEKHBIX NHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, JIyY,
yTOJl, JIOMaHY!0, OKPY>KHOCTb.

Pacno3naBath, IPpUBOAUTH NPUMeEPbI 00BEKTOB PEATHLHOTO
MHUpa, UMEUX POopMy U3yUYEHHBIX PUTYDP, OLIEHUBATH UX
JIMHENHBIE Pa3MEPHI.

Hcnonb30BaTh IMHENKY U TPAHCIIOPTUP KAK UHCTPYMEHTBI
JUIsl IOCTPOEHUS M UBMEPEHUS: M3MEPATH UIMHY OTPE3Ka,
BEJINYMHY yTJa; CTPOMTH OTPE30K 3aJaHHOU JJIMHBI, YIOJI,
3aJJaHHOW BEJIMYVHBI, OTKJIAABIBATH LIUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO paauyca.
N3006paxath KOH(DUTYpallUd TEOMETPUUYECKUX (HUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEW HA HEJTMHOBAHHOM U
KJIeT4aTol Oymare; mpeajiaratb, OMUCHLIBATH U 00CYKIATH
CIoOCco0bl, AJITOPUTMBI [TOCTPOEHUS.

Pacno3HaBath U n300pakaTh Ha HEJIMHOBAHHOM U
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[IpakTueckas
paboTta
«ITocTpoenne
YTJIOB»

KJIETUaTOM Oymare mpsiMoi, OCTPBIH, TYIOU, pa3BEPHYTHIN
VTJIbl; CPABHMBATH YTJIbL.

BuI4HMCasITH JUIMHBI OTPE3KOB, JOMAHBIX.

IlonnMaTh M MCNOJIB30BATh NPU PELICHUHU 32124
3aBHCHMMOCTH MEXAY €IMHUIIAMUA METPUUECKON CUCTEMBI
Mep; 3HAKOMHMTBCS C HEMETPUUECKUMHU CUCTEMAMHU MED;
BBIPAKaTh JUIMHY B PA3JIMYHBIX €IMHULIAX U3MEPEHUS.
UccaenoBath Gurypsl 1 KOHPUTypaLMH, UCTIONb3YS
U(pOBBIE peCypChbl

OOBIKHOBEHHBIE IPOOH

48

Hpo6s. ITpaBunbHbIE
1 HEIIPaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpO0HU.
CpaBHeHue TpoOei.
Cnoxenue u
BBEIYMTAHHC
O0OBIKHOBEHHBIX
npo0Oeit. CMelianHas
JIpo0b. YMHOKEHHUE
U JICIICHUC
OOBIKHOBEHHBIX
npoOeii; B3auMHO-
oOpaTHbIe poOHu.
Pemienue TekCTOBBIX
3aJ1a4, CoJIepPIKaIInux
npobu. OCHOBHBIE

MopeanpoBarhb B rpauueckoil, mpeamMeTHOU Gopme,

C IOMOIIIbIO KOMIIBIOTEPA HOHITHUS U CBOWCTBA, CBSI3aHHbBIC

¢ 0OBIKHOBEHHOM JPOOBIO.

YuraTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIC JPOOH,
NpeaiaraTb, 000CHOBbBIBATH M 00CYKIATh CIOCOOBI
YIOPSAIOYUBAHUS APOOECH.

N3006paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJAMHATHOU NPSIMOM; HCIOJIB30BaTh KOOPIMHATHYIO
MPSIMYIO JIJI1 CPAaBHEHUS IPOOEH.

D®opMyJIHPOBATH, 3ANIUCHIBATH € MOMOLIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM Ipo0OU; MCNOJIb30BATh OCHOBHOE
CBOMCTBO JIpo0OHU JUIsl COKpaIleHUs: JpoOeit 1 MpUBeICHUS
JpoOU K HOBOMY 3HaMEHATEJO.

IIpeacraBiasiTh CMEIIaHHYIO APOOb B BUJIE HEMTPABUIBHOU U
BBIJICJISITH LIEJTYIO YacTh YKCIIa U3 HEMPaBUILHOM IpOOH.
BeinoiHATh apudMeTHudecKkue AeMCTBUSA

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOHCTBA
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3aJ1a4M Ha IpooOu.
[Ipumenenue OykB
JUIS 3aMUCH
MaTEMaTUYECKUX
BBIPAKCHUU U
MPEITOKECHUN

apu(pMETUYECKUX NCUCTBUI IS pallMOHATU3AINH
BBIYHCIICHUU.

BoINOJIHATH NPUKUIKY U OLEHKY PE3yJIbTaTa BEIYUCICHUM;
NpeaIaraTb ¥ NPUMEHATH NPUEMBbI IPOBEPKH BHIYUCICHUN.
IIpoBoauTh HCCaEI0BAHMS CBOWMCTB APOOEH, Oomupasich

Ha YHCIJIOBBIE SKCIIEPUMEHTHI (B TOM YUCIIE C TOMOUIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BbICKA3bIBAHUS

0 JIpo0sX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKAa3bIBAHUM.

Pemats TeKCTOBBIE 3a/1auu, COIEprKaIlUE IPOOHBIC TaHHbIC, U
3a/1a4M Ha HAXOXKJEHUE YaCTH LIEJIOr0 U LIEJIOTO MO €ro YacTH;
BBISIBJISAITh UX CXOJCTBA U Pa3jiM4msl.

MoaenupoBarh X0/ pELICHUS 33]]a4U C TOMOIIBIO PUCYHKA,
CXEMBI, TAOJINIIBL.

IIpuBoauTh, pa3doupaTh, OLEHNBATH PA3TUYHBIC PELICHUS,
3aIlMCH PEIIEHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oueHUBaTh MOJIYYCHHBIN PE3YJIbTaT,
OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBHUE YCJIOBHUIO, HAXOAUTh OIUOKH.
3HAKOMHUTBCS ¢ HCTOPHUE pa3BUTHA apU(PMETUKU

Harnsgaas reomerpus.
MHOroyroJIbHUKH

10

MHOroyroyJbHuKH.
YeTpIpEXyTONBHUK,
NPSAMOYTOJIbHUK,
KBaJpar.
[IpakTnueckas

OnucbIBaTh, HCNOJIb3YSl TEPMHHOJIOTHIO, H300PAXKATH

C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKHY.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATBHOTO MUPA, UMEIOIIUX
(dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHHUKA, KBaApaTa,
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paboTta
«IlocTpoeHune
MPAMOYTOJIbHUKA

C 3aIaHHBIMU
CTOPOHAMU

HA HEJIMHOBAHHOU
Oymare.
TpeyroyibHUK.
[Tmomanp u
MIEPUMETP
MPAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€ IMHHULIBI
M3MEpEHUS
TTOLIA/IH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OLEHMBATH UX JINHEWHBIE Pa3MEPBI.
BeruucjasTh: NEpUMETP TPEYTOJIBHUKA, IPAMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAAb MIPSMOYTOJIbHUKA, KBaApaTa.
M300paxaTh OCTPOYTrOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HEJIMHOBAHHOM U KJIETYAaTOI Oymare KBajpar u
IPSMOYTOJIBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath cBoOiicTBAa IPIMOYIOJIBHUKA, KBaJ(paTa IyTEM
HKCIIEPUMEHTA, HAOIIOACHU S, U3MEPEHUS, MOJECIINPOBAHNUS;
CpaBHMBATbh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHHUKA.
KoncTpynpoBath MaTeMaTHYeCKHE MPEII0KEHUS

C IIOMOUIBIO CBSI30K «HEKOTOPHBIY, «11000i». PacmosnaBars
VCTUHHBIE U JIO)KHBIE BBICKA3bIBaHUS O MHOIOYTI'OJIbHHUKAX,
NPUBOJAMTH NPUMEPBI U KOHTPIPUMEDHI.

HccsienoBath 3aBHCHUMOCTD IUIOIIAIA KBAIpaTa OT JJIUMHBI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHOW CETKU JJISI TIOCTPOCHUS
¢buryp; pazdouBaTh NpSIMOYTOJBHUK HAa KBAJPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYphI U3 KBaIPAaTOB U
MPSAMOYTOJIBHUKOB M HAXOAUTh UX TUJIOLIA/b, pa30UBaTh
(burypsl Ha IPSIMOYTOJIBHUKU U KBaJAPAThl U HAXOAUTh UX
IJIOIA/Ib.

BoipakaTh BeIMUMHY MIIOMIAAN B PA3JIMYHBIX €AMHUIAX
U3MEPEHUs] METPUUYECKON CUCTEMBI MEp, MIOHUMATH U
HCIO0JIb30BATh 3aBUCUMOCTH MEXy METPHUYECKUMU
EAVHULIAMU U3MEPEHUS IIJIOMAIH.
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3HAKOMHUTBHCS ¢ IPUMepPaMM NPUMeHEeHUs IJI0IAIU U
MEpUMETPa B MPAKTUYECKUX CUTYyalusX. PemaTsb 3a1a4uu

U3 peajbHOM KU3HU, MPeAJaraTb H 00Cy:K1aTh pa3jiudHbIe
croco0bI pelieHus 3a1a4

Jlecatuunble qpodu

38

JlecsTnyHas 3aMuch
npobeil. CpaBHeHHE
JECATUYHBIX
JpOOeid.

JlericTBus

C TECSITHYHBIMU
JTPOOSIMHU.
Oxkpyrienue
TECATUIHBIX
JTpOOei.

Pemenne TekCTOBBIX
3aj/1a4, CoJIepKaIInux
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IIpeacTaBiasiTh 1eCATUYHYIO IpOOb B BUI€ OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YHOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300pakaTh AecATUYHBIE APOOH TOYKAMH Ha KOOPIUHATHOM
MIPSMOM.

BbIABJAATH CXOACTBA M PA3JIUYHUA PABUIT apU(PMETHIECKUX
JEUCTBUM C HATYPAIbHBIMU YHCJIAMU U ACCATUYHBIMU
IpoOsiMU, OOBICHATH UX.

BoInosHaTh apudMeTHIeCKUe IeUCTBUS C JECATUUHBIMU
JIpoOsSIMU; BBINMOJIHATH NPUKUAKY M OLIEHKY pe3yJbTara
BBIYHCJICHUH.

IIpumeHsATH cCBOMCTBA apUPMETUUECKUX JIEUCTBUM

JUUISL pallMOHAIU3allii BEIYMCIICHUM.

IIpyMeHATH NPABUJIO OKPYTJIEHUS ICCITUYHBIX TPOOECH.
IIpoBoauTH HCCJIEI0BAHMS CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C TIOMOIIbI0 KOMIIBIOTEPA), BLIABUTATH FUNOTE3bI U
MIPUBOJIUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHEBIE U JIOJKHBIEC BEICKA3bIBAHHS

0 Ipo0sIX, MPUBOAUTH NMPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUI[AHUS BBICKA3bIBAHUM.
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Pemath TeKCTOBBIE 337a4UH, COAEpKAIINE APOOHBIC TaHHBIC, U
Ha HAXO0XKJEHHUE YacTU LEJIOT0 U 1EJIOTO 10 €ro YacTH;
BBISIBJISITH UX CXO/ICTBA U PA3JIHYHSL.

MopaeanpoBaTh X0/ pellICHUs 3a/1a4i C TTOMOIIBI0 PUCYHKA,
cxemsbl, Ta0smupl. IlpuBoanTh, pa3oupars, OEHNBATH
pa3NuYHbIC PEIICHMS, 3aITUCH PEIICHUI TEKCTOBBIX 3ajay.
OnepupoBathb JPOOHBIMU YHCIIAMU B PEATBHBIX KU3HEHHBIX
CUTYaLHSIX.

KpuTnyecku oneHuBaTh MOJYyYEHHBIN PE3yJIbTaT,
OCYUIECTBJISTH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHE YCIIOBUIO, HAXOAUThH OILIUOKH.
3HAKOMUTBCS ¢ HCTOPHUE pa3BUTHA apU(PMETUKU

Harnsannas reomeTpusi.
Tema u purypsi
B IPOCTPAHCTBE

MHororpaHHHKH.
N3o0paxenue
MHOTOTPaHHUKOB.
Monenu
POCTPAHCTBEHHBIX
TEJN.
[IpssMOyTOINIBHBIM
napajijiesienumne],
Ky0. Pa3BépTku Kyda
U TapaJijiesienurnena.
[IpakTnueckas
paborta «Pa3BépTka
KyOa».

O0bEM Kyba,

Pacno3HaBaTh Ha YyepTeKax, pUCYHKAX, B OKPY:KAKOIIEM
MHpe NPSMOYTOJIbHBIN Mapaliienenunea, Kyo,
MHOTOTPaHHHUKH, ONMCHIBATH, UCIOJIb3Ysl TEPMUHOJIOTHIO,
OLICHUBATH JIMHEHHbIE pa3MEpHl.

IIpuBoauTsL NpuMepbl 00HEKTOB PEaTLHOTO MUPA, UMEIOIINX
(¢bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO NIapajuleenunena,
KyoOa.

MN300pakaTh Ky0 Ha KJIeTUaTON Oymare.

HccaenoBath cBoiicTBa Ky0a, NpIMOYTOJIBHOTO
napajuiesienumeia, MHOrorpaHHUKOB, UCTIOIb3YsI MOJIEIH.
Pacno3naBath u n300paxkaTh pa3BEPTKU KyOa U
napajuienenunena. MoaeanpoBaTthb Ky0 U mapajieienumnes
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJEJIUPOBAHUSI.
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MPSAMOYTOJIBHOTO
napasuieJenunena

HaxoauTe n3mepeHusi, BBIMUCJIATH [JI0IA b TOBEPXHOCTH;
00BEM KyOa, MpSMOYTOJILHOTO MapaljiesIeuIeaa;
HCCJIeA0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JTMHBI €T0
pedpa, BBIABUIaTh H 000CHOBBIBATH THIIOTE3Y.
Ha0uronath 1 NpOoBOAUTH AHAJOTMH MEXK]Ty OHATHIMHU
oM 1 00bEMa, NepuMeTpa 1 Iiouiaid NOBEPXHOCTH.
Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOTpaHHUKAaX, NPUBOJAMTH NPUMEPbI U KOHTPIPUMEDHI,
CTPOMTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHHM.
Pemiats 3aga4m 13 pealbHON KU3HU

[ToBTOpEeHUE 1 0000IICHHE

10

IloBTOpEHNME
OCHOBHBIX MOHSATUH
Y METOJIOB Kypca

5 knacca,
00001IeHNe 3HaHU I

BouIuucasiTh 3HaUEHUS BBIPAXKEHNM, COAEPKAITUX
HaTypaJIbHbIE YNCIIa, OOBIKHOBEHHBIE U JIECITUUHBIE IpOOH,
BBITIOJIHATH MPE0OPA30BAHMS YHCET.

Bri0upaTh crocod cpaBHEHUS YHCEIl, BBIYUCIICHUN,
NPUMEHSITh CBOIicTBAa apu(pMETUYECKUX JEHCTBUN

JUISL pAllMOHAIM3AUN BEIYUCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUMN U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUM.

Pemiats 3agaum u3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS U PELICHUS 3a/1a49 U3 IPYTUX
y4eOHBIX MPEIMETOB.

PemaTe 3aqaum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCO0BI PELICHUS 331a41, BLIOMPATH PAallHOHAJIBHbBIN
Crocoo

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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6 KJIACC

HaumenoBanue paznena |KonumdectBo OcHoBHOE OcHOBHBIE BUBI ICATEIIBHOCTH O0y4arOIIUXCS
(TemnI) Kypca 4acoB coJiep)KaHKe
HarypanbHbie yncna 30 Apudmernueckue BoinoaHATL apudpMeTnyecKkue JeMCTBUA ¢ MHOTO3HAYHBIMU
NEUCTBUS HaTypaJIbHBIMHU YUCJIAMU, HAXOJAUTH 3HAYECHUS YNCIIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BLIYMCJISITH
HaTypaJIbHBIMHU 3HAYEHMS BBIPAKEHUMN, COACPKAIINX CTCTICHHU.

yuciiaMu. UucioBsie
BBIPAXKEHUS, MOPSATOK
JICUCTBUIA,
HCIIOJIb30BaHHUE
cko0ok. OkpyrieHue
HaTypaJbHbIX YHCEII.
Jlenurenu u KpaTHbIE
YKCJIa; HanOOJIbIINI
OOIIMIT TETUTEND U
HauMEHbIIIee o01iee
KpaTHOE.

JemuMoCTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Penienne TekCcTOBBIX
3aJ1a4

BbINOJHATH NPUKHAKY U OLEHKY 3HAYCHUHN YHCIIOBBIX
BBIpaKEHUM, MPUMEHSATHh NPUEMBI IPOBEPKH pe3yJibTaTa.
Hcnonb30BaTh NPU BHIYUCTEHUSAX IEPEMECTUTETHLHOE U
COYETATEIbHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKECHHUS,
pacrpeenuTeIbHOE CBOMCTBO YMHOKEHHSI OTHOCUTEIIBHO
CJIOKEHUsI, CBONCTBA apu(METUUECKUX JCUCTBUM.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, TPOBOJAUTH

YU CJIOBBIE YKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THIIOTE3bI.

@DopMyJTUPOBATH ONPeieIeHUs JICIIUTEIIS U KPaTHOTO,
HanOOJbUIEro OOILIEro AENUTENS U HAMMEHBILIEro 00IEro
KpPaTHOT'O, MPOCTOr0 U COCTABHOI'O YUCEN; UCIOJIb30BaTh 3TU
MOHATHS TIPH PEIICHUU 3a71a4.

IIpuMeHATH aArOPUTMBbI BBIUKCIECHUS HAUOOJIBIIEr0 00IIEro
JISUTEIIS 1 HAMMEHBIIIETO 00IIEeT0 KPaTHOTO JIBYX YKCET,
AJITOPUTM PA3JIOKEHHUS YHUCIIA HA IPOCTHIE MHOKHUTEH.
HccnenoBath yCcioBuUs ATMMOCTH Ha 4 U 6.

HccaenoBarth, 00cy:k1aTh, GopMyJIMpPOBaTH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, POU3BEICHHUS:
JIBYX YETHBIX YHCE, IBYX HEUETHBIX YHCIIE, YETHOTO U
HEYETHOT'O YHUCE.

HccaenoBath cBOMCTBA JSTMMOCTH CYMMBI M TIPOU3BEICHUS
quces.

IIpuBoaUTH NPUMeEPHI YKCEI C 3aJaHHBIMU CBOMCTBAMHU,
pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS

O CBOICTBAX YUCEJ, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C IOMOIIIbIO KOHTPIIPUMEPOB.

KoncrpynpoBath MaTeMaTHyeCKHeE MPeII0KEeHNUST

C IOMOIIIBIO CBSI30K (I, «HIJIN», KECIH. .., TO...».

Pemath TEKCTOBBIE 3a/1a4u, BKIIOYAOIINE MOHITHUS
JETUMOCTH, apu(PMETHICCKUM CITOCOOOM, UCIIOIB30BaTh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaenupoBarh X0/ pELICHUS 33J]a4U C TOMOIIIBIO PUCYHKA,
CXEMBI, TAOJIHIIEL.

IIpuBoauTh, pa3douparb, OEHUBATH PA3JTUYHBIC PEIICHUS,
3aMuCH PEIICHUN TEeKCTOBBIX 3a]a4.

Kputuuecku onieHMBATH MOJYYCHHBIN pe3ysIbTaT, HAXOIUTh
OIIUOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, TIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsimaas reometpusi.
[IpsimbIE HA IIOCKOCTH

IlepnenaukynspHbie
MIPSIMBIE.
[TapaiutenbHbIe
MpSIMBIE.
Paccrostnue mexny

Pacno3naBaTthb Ha yepTexkax, pUCyHKaX Clydyad B3AaMMHOTO
PAaCMOJIOKEHUS IBYX MPSIMBIX.

N300paxkaTh ¢ NOMOIIbIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOMW U KJIeTYaTOW Oymare JBe NepeceKarommecs
MpsIMbIE, IBE MAapaJUICNIbHBIE MPSIMBIE, CTPOUTD MPAMYIO,
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IBYMs TOYKaMU,

OT TOYKH JI0 IIPSIMOM,
JUIMHA MapLpyTa

Ha KBaJpaTHOMN CETKE

NEPIEHANKYIJIIPHYIO JaHHOM.

IIpuBoaUTH NPUMePbI NAPALIEIBHOCTH U
NEPHEHANKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTrOYroJIbHUKAaX NEPIEHIUKYIISIPHBIE U
napajuienbHble cTOpoHbl. M300pamaTh MHOTOYTOJIBHUKH C
napaJyIeIbHbIMM, IEPIEHANKYJIIPHBIMUA CTOPOHAMM.
HaxoauTh paccTostHuE MEXIY ABYMsI TOUKaMH, OT TOYKH
J10 TIPSIMOM, JUIMHY IYTH Ha KBaJAPAaTHOM CETKE, B TOM YHCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpallleHHe IpoOeH.
CpaBHeHuE U
yIOPSI0YNBAHUEC
npobeit. JlecsaTuanbie
Ipodu u
MeTpuYecKas
cucTeMa Mep.
Apudmernueckue
JICUCTBUSA

C OOBIKHOBEHHBIMH

U JICCITUYHBIMU
TPOOSIMH.
OTHolIeHHE.
JleneHue B JaHHOM

CpaBHUBATH M YHOPSIA0YMBATH JIpOOH, BHIOMPATH CIOCO0
CpaBHEHHUS APOOEH.

IIpeacTaBisiTh JeCATUYHBIC TPOOU B BUE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC IECATHYHBIX, HCMOJIb30BaTh
IKBUBAJIEHTHBIE NpecTaBJIeHHs TPOOHBIX YHCEN IMPU UX
CpaBHEHUM, IPU BbIYUCICHUAX. McOIb30BaATh JECSITUYHBIC
JpoOH IMpHU NMpeoOpa30BaHUH BEJTUYNH B METPHUUCCKON CUCTEME
Mep.

BoInoJHATH apupMeTHYECKHE AeiCTBUS

C OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

BbIYUCJISATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIC U JECATHYHBIC TPOOHU, BBHIITOTHATH
npeodpa3oBaHus IpoOeH, BLIOMPATh cOCO0, MPUMEHSTH
CBOMCTBA apu(METHIECKUX JESUCTBUHN ISl pallMOHATIM3ALNU
BBIYHCJICHUN.

CocTaBJiasiTb OTHOIIEHUS U TIPONOPIIMU, HAXOAUTh
OTHOUIEHHE BEJINYWH, JICJINTh BEJIUYMHY B TAHHOM
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OTHOIIICHUH.
Macmita0,
MIPOTIOPIIUSL.
[TonsTHE IpOLIEHTA.
Brruncnenne
MPOLICHTA

OT BEJIMYUHBI U
BEJIMYUHBI 110 €€
MPOLICHTY.

Pemienne TekcTOBBIX
3a/1a4, CoOAEpKaIINX
JPOOU U TPOIEHTHI.
[IpakTnueckas
pabota «OTHOIIECHUE
JUTUHBI OKPYKHOCTH
K €€ quaMeTpy»

OTHOUICHUH.
HaxoanTh 3KkcniepuMeHTAJIbHBIM IYTEM OTHOIICHUE JITTUHBI
OKPYKHOCTH K €€ TUameTpy.

NutepnpernpoBarsh MacmTad Kak OTHOILIEHUE BETUYMH,
HAXOJUTh MacCIITad IMiaHa, KapThl U BEIYUCIISITH PACCTOSHUS,
UCITIOJIb3Ysl MacIITao.

OOBSACHATDH, UTO TAKOE MPOLEHT, YHOTPEOIATH 000OPOTHI peuu
CO CIIOBOM «IIPOIICHT». BhIpaskaTh MPOIEHTHI B IPOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbI4ucJATH IPOLIEHT OT YKCIIA U YUCIIO 110 €ro MPOLIEHTY.
Oxpyrasth ApoOuU U MPOIEHTHI, HAXOIUTh MPUOTUKEHUS
YHCEJL.

PemaTh 3aqaum Ha 4acTH, IPOLEHTHI, IPOTOPLUH,

Ha HaXOXeHHUE ApoOu (ITPOLIEHTA) OT BEIMYUHBI U BEIIMYUHBI
o e€ ApoOu (TIpoLeHTy), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeJINUMHA OT Apyrou. IIpuBoauTs,
pa30upaTh, OLlEHMBATH PA3JIUYHbIC PEILICHUS, 3aITUCH
pEILIEHUI TEKCTOBBIX 3a7a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJIMYHBIC TAHHEIE,

OTpeeNsTh HanbOoJbIIee 1 HANMEHbBIIIEE

U3 MPEICTABICHHBIX JAHHBIX

Harnsgaas reomerpus.
Cummerpust

OceBast cCUMMETpHSL.
IlenTpanpHas
CUMMETPHSL.

Pacno3naBaTth Ha yepTexax U U300pAKEHUAX, H300paKATH
OT PYKH, CTPOUTH C ITOMOIIBI0O HHCTPYMEHTOB (DUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTtpoenue
CUMMETPHUYHBIX
buryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B [IPOCTPAHCTBE

OKPYHOCTb), CHAMMETPUYHYIO TAHHOW OTHOCUTEIBHO
IPSAMOU, TOYKHU.

HaxoauTs npuMepbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CHAMMETPUYHbIE
OTHOCHUTENBHO NPSIMOU; KOHCTPYHPOBATH T€OMETPUUECKHE
KOH(UTypaluu, UCIOJIb3Yysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C IOMOIIBIO U(POBBIX PECYPCOB.

HccnenoBath CBOWCTBA U3YUYEHHBIX (PUTYp, CBSI3aHHBIE

C CUMMETpHEH, UCTIONb3YsI SKCIIEPUMEHT, HAOIOACHHE,
MOZCIINPOBAHUE.

O00CHOBBIBATH, OIIPOBEPIaTh C IOMOIIBI KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUHU PUTYP

Bripaxenus ¢ OykBamu

[Ipumenenune OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAXEHUN U
NPEAIOKEHUMN.
bykBeHnHbIe
BBIPAKEHUS U

YU CJIOBBIE
IIOZICTAHOBKH.
bykBennbie
paBEHCTBa,
HAaXO0KJICHHE
HEU3BECTHOTO

Hcnoan3oBaTrh OYKBBI U151 0003HAYEHUS YUCEIT, IPU 3aITUCH
MaTEMaTUYECKUX YTBEPKIECHUM, COCTABIISITH OYKBEHHBIE
BBIPAKEHHUSI 110 YCIOBUIO 3aJa4H.

HccnenoBath HECTIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JIJISl UX 3aIUCH.

BbruncasTh 4ici0Boe 3HaYeHNE OYKBEHHOTO BbIPAKEHUS
IIPU 3a/IaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
MPSAMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPYKHOCTH, TIJIOIIAU
KpyTa; BBIIOJHATH BHIYHCJIEHHS 110 3TUM (hopMyJiaM.
CocTaBasiTh (pOpPMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IeHA,
KOJIMYECTBO, CTOMMOCTb; IPOU3BOUTENBHOCTD, BPEMSI, 00bEM
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KOMITOHEHTA. pabOoThI; BBIMOIHATH BEIYUCICHUS 110 3TUM (POPMYJIaM.
DopmyIibl HaxoanTh HEeU3BECTHBIN KOMIIOHEHT apu(METHUECKOTO
JIEVCTBUS
Harnsigras reometpus. 14 YeThIpEXYTObHUK, N300pakaTh HA HEJTMHOBAHHOW U KJeT4aTol Oymare
@urypsl Ha MIOCKOCTH MIPUMEPHI C UCIIOJIb30BAaHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMU:
[IpsAMOYTOJIbHUK, C apajuieIbHbIMU, MEPIICHANKYIISIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JaroHa’liei.
N3mepenue yrios.
Bunaer
TPEYTOJIbHUKOB.
ITepumerp
MHOTOYTOJIbHUKA.
[Inomans ¢purypsl.
@opmyJibl nEpUMETpA
U TUIOLIAN
NPSAMOYTOJIbHUKA.
[Tpubnmxénnoe
WU3MEPEHHUE IIOIAaN
duryp.
IIpakTrueckas

CTOpOHAaMHU, NPSAMBIMHU yTIaMU U Ap., paBHOOEPEHHBIN
TpeyronbHUK. Ilpeanarats 4 00CyKa1aTh CocoObI,
AJITOPUTMBI [TIOCTPOCHUSI.

HccnenoBarth, UCIIONIB3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJEIUPOBaHUE, CBOMCTBA MPSAMOYTOJIbHUKA, KBAIpaTa,
pa30uBaTh Ha TPEyrobHUKU. OO0CHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIPUMEPOB YTBEPIKIACHHUS

O MPSIMOYTOJIbHUKE, KBaJIpaTe, paclio3HaBaTh BEPHBIC U
HEBEPHBIE YTBEPKIACHMUS.

N3mepsaTh U CTPOUTH C MOMOIIBIO TPAHCTIOPTUPA YIJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
pacno3HaBaThb OCTpPbIC, IPAMbIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSMO-
YTOJbHBIN, TYHOYTOJBHBIN, pABHOOEAPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJIbHUKH.

BopIuucasiTh IepuMETp MHOTOYTOJIbHUKA, TUIOMIAb
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomaas
KpyTa»

Ha paBHbIE (PUTYPBHI, UCIIOJIB30BATh METPUUYECKUE ETUHHUIIBI
VU3MEPEHUS JJIMHBI U TUIOLIAIH.

Hcnoab3oBaTrh NpUOIMKEHHOE H3MEPEHHe JUTUH U
Ioniaied Ha KieryaToi oymare, npuOIMKEHHOE U3MEPEHUE
JUTUHBI OKPYKHOCTH, IIOIIAAHA KpyTra

[lonoxuTenbpHbIC U

OTPpHUIATCIIBHBIC YHUCJIa

40

Llenbie yncna.
Moayns uucna,
reoMeTpudecKas
WHTEpIIpeTalusl
Moyisl. UucaoBbie
MIPOMEKYTKH.
[TonoxxutenpHBIC U
OTpUIIATEIIbHBIE
yucna. CpaBHEHHE
TIOJIOKUTEIBHBIX U
OTPUIATEIIbHBIX
YHCell.
Apudmernueckue
JICUCTBUS

C TIOJIOKUTSITLHBIMHA
U OTpUIATEILHBIMU
YHCJIaMU.

Pemenue TeKCTOBBIX
3aja4

IIpuBoaAUTH NPUMeEPHI UCIIOJIB30BAHNS B PEATIbHOMN KU3HU
IIOJIOKUATEIIBHBIX U OTPULIATEIBHBIX YHCEIL.

HN300paxkaTth 1€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULIATEJILHBIE YHACIIA TOYKAMU Ha YMCIIOBOU IIPSAMOW,
HCIO0JIb30BATh YHCIOBYIO MPAMYIO JJIsI CDABHEHHS YHCEIL.
IIpyMeHATH NPpaBHUJIA CPAaBHEHUS, YIIOPAA0YUBATH 1IEJIbIC
YKUCIa; HAXOAUTh MOAYJIb YUCJIA.

D®opMyIHPOBATH MPABUJIA BEIYUCIIEHUSA C IIOJIOKUTEIBHBIMU
Y OTPULIATEIbHBIMU YUCIIaMU, HAXOAUTH 3HAYEHU YUCIIOBBIX
BBIPAKEHNN, COAEPKAMNX ICUCTBUS

C TIOJIOXKUTEIIbHBIMUA U OTPULIATEIILHBIMUA YHCIIAMH.
IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHHS

JUTsl IpeoOpa3oBaHusl CyMM U MPOU3BEICHUM
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyronbHas
cUcTeMa KOOpJIMHAT
Ha IUIOCKOCTH.
Koopaunatel TOUukn
HAa IJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIC
JarpaMMsl.
[IpakTrueckas

pabora «Iloctpoenue
auarpammy. Pemenue

TEKCTOBBIX 3aj1a4,
CoJIepIKaIInuX
JTaHHEbIE,
MpeCTaBJICHHBIC
B TaOJIHIAX U

Ha JuarpaMmmax

O0BbSACHATH U WIIOCTPUPOBATH MOHSATHE TTPSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIBb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAWHATHOMN MJIOCKOCTH
TOYKHU U (QUTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBbI;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosb3oBaTh HHGOpMALHIO,
MIPEJCTABICHHYIO B TaOIMIaX, HA IMarpaMMax Jijis perieHus
TEKCTOBBIX 3aJ1a4 U 3a7a4 U3 PCAIbHOW KU3HU

Harnsgaas reomerpus.
@urypsl B IPOCTPAHCTBE

IIpssMOyTOJIBHBIN
napajuieienune,
KyO, mpu3Ma,
nupamMua, KOHYC,
ATHHJD, TIap 1
cepa.
N3obpaxkenue

Pacno3naBarth Ha yepTexax, pUCyHKaX, OMUChIBATH
nupamMuay, Ipu3My, HHUJIAHIP, KOHYC, I1ap, H300pakaTh X
OT PyKH, MOIJTMPOBATH U3 OyMaru, IiacTUIIMHA, TPOBOJIOKHU
u 1p. [lpuBoauTH NpUMepPbI 0OBEKTOB OKPYKAIOLIETO MHPA,
UMeIMKX (HOPMBI HA3BAaHHBIX TEJ.

Hcnonb30BaTh TEPMUHOIOTHIO: BEPIIKHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOI'PaHHUKOB,
UIMHAPA U KOHYcA.
[IpakTnueckas
paborta «Coznanue
Moaeneun
IPOCTPAHCTBEHHBIX
buryp».

Ilonsarue 00bEMa;
€AMHUIIBI U3MEPECHHUS
00béma. O0BEM
PSIMOYTOJIEHOTO
napaiyie/enuIe1a,
Ky0a, popMyiibl
00bEMa

N3yuars, UCNoIb3ys SKCIIEPUMEHT, HA0JII0ICHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBONCTBA HA3BaHHBIX TEJ, BHIABJIATH CXOJACTBA M PA3JIUYHUA:
MEK]ly TUPaMUION U IPU3MO; MEXAY HWIMHAPOM, KOHYCOM
Y IapOM.

Pacno3naBath pa3BEPTKU Napayiesienuneia, Kyoa, mpu3mbl,
MAPaMHUJIbl, KOHYCa, HUJIUHAPA; KOHCTPYUPOBATh JaHHBIE
TeJIa U3 Pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co31aBath MoO/1eJIM POCTPAHCTBEHHBIX GUTYp (M3 Oymaru,
MPOBOJIOKH, TUTACTHJIMHA U JP.)

N3mepaTh Ha MoAesIX: TJTUHBI pEOEp MHOTOTPAaHHUKOB,
JIaMeTp IIapa.

BoiBoauTth hopmyay o0bEMa IPSIMOYTOJIEHOTO
napajyieIenunea.

BoruuciasaTts no gpopmysiaMm: 00bEM MPSIMOYTOITHHOTO
napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHULIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapAJUICTICTIUIIEIOB; PelIaTh 3124 C PEATbHBIMU JIAHHBIMU

[loBTOpEeHue, 06001IeH e,
CHCTEeMaTH3aI1s
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IToBTOpEHUE
OCHOBHBIX ITOHATHU
Y METOJIOB KYpPCOB 3
1 6 KJ1acCOB,
000011IeHIE U
CUCTEMaTHU3alUs
3HAaHUH

BbIYUCJISATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJIbHBIE, 1EJIbIE, TOJOKUTEIbHBIE U OTPULIATEIIbHBIC
Yucia, OOBIKHOBEHHBIE U ICCATUYHBIE APOOU, BBITIOJIHSITH
npeoOpa30BaHUs YUCE U BBIPAKECHUH.

Bri0upaTh criocod cpaBHEHUS YHCEIl, BHIYUCICHUN,
NPUMEHSITH CBOIicTBAa apu(pMETUUECKUX JEHCTBUN

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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PemaTh 3apaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMSA I pEelIeHUs 3a]1a4 U3 APYTHX
MIPEIMETOB.

PemaTh 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD,
BbLIOMPATH CNOCOOBI PEIICHUA 3a/Ia4UH.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOINPOBEPKY PE3yJIbTaTa BEIYMCICHHM

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 00I1Iero 00pa3oBaHUs:
OHa 0OecreunBaeT U3yUYeHHUE IPYTUX JIUCHUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHUTAPHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOAODKEHHUSI 00pa30BaHus U B
MOBCEIHEBHOM JkM3HU. Pa3BuTHe y 00y4aronxcs HayYHbIX MPeCTaBICHUN O
MIPOUCXOXKJICHUN U CYIITHOCTH alNre0pandeckux adCTpaKIui, CIoco0e OTpaKEHUS
MaTeMaTUYECKON HAyKOU SIBJICHUH U MPOIECCOB B IPUPOJIE U 0OIIECTBE, POJIU
MaTEeMaTUYECKOr0 MOJICIIMPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GhopMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KQUECTB MBIIIUICHUS, HEOOXOIUMBIX JJISI
ajlanTaiyy B COBpeMEHHOM Iu(ppoBoM ol1ecTBe. M3ydenne anredpsl obecnieunBaeT
pa3BUTHE YMEHHMs HAOI0/1aTh, CPABHUBAThH, HAXOIUTh 3aKOHOMEPHOCTH, TPEOyeT
KPUTHUYHOCTH MBIIIJIEHUS, CTIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBHIBATH CBOU
JEUCTBUS U BBIBOJIbI, (JOPMYIUPOBATH YTBEpKIeHUI. OCBOCHUE Kypca alreOpsl
o0ecreuynBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS] 00YYaIOIIUXCS: OHU UCTIOJIB3YIOT
JeAYKTUBHBIE U MHIIYKTUBHBIC PacCy>KJeHus1, 0000IIeHNe U KOHKPETHU3AIHUIO,
abcTparupoBanue 1 aHajgoruto. O0yueHue ajredpe npeanoaraeT 3HaUUuTeIbHbIM 00BEM
CaMOCTOATENLHOM NeITEIbHOCTH 00YYAIOIINXCS, [IOATOMY CaMOCTOSITEIIbHOE PEIlIeHNe
3a/1ay SBISIETCS pean3alueit AesiTeIbHOCTHOTO IPUHITUIIA O0yUeHHUS.

B crpykType mporpamMmbl yuyeOHOro Kypca «Airedpa» sl OCHOBHOTO OOUIEro
o0pa30oBaHHsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIIbHO-METOANYECKUE JIMHUU:
«Yucma ©  BBIUKCICHUS», «ANTEOpanyecKue BBIPAXKEHUSN», «YPaBHEHUS W
HepaBeHCTBa», «DyHkium». Kaxnas u3 3TUX ColepKaTeIbHO-METOINYECKUX JIMHUMA
pa3BUBACTCSl Ha MPOTSHKEHUU TPEX JIET M3YYEHUS Kypca, B3aUMOJIEHCTBYS C JPYTUMHU
ero JuHUSMU. B Xxome wu3ydeHus y4deOHOro Kypca OOydYaromMMCS MPUXOIUTCS
JIOTUYECKU PacCyk JaTh, UCMHOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U C
ATUM B IIpOrpaMMy y4eOHOTro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPhIE OCHOBBI JIOTHKH,
MPECTaBJICHHBIE BO BCEX OCHOBHBIX pazjieiax MaTeMaTU4ecKoro oOpa3oBaHUSI U
CIIOCOOCTBYIOITUE OBJIAJICHUIO OOYYAIOIIMMUCS ~ OCHOB YHUBEPCAIHHOTO
MaTteMaTu4eckoro si3bika. CoJepKaTeIbHOM U CTPYKTYPHOM OCOOEHHOCTHIO y4eOHOIO
Kypca «Anredpay sIBISIETCS €ro MUHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JUHUU «YHUCHa U BBIYUCIEHUS CIYKUT OCHOBOW Uil JAJIbHEUIIIETO
W3yYEHHUs MaTEeMaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIIUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHSI TOJIb30BAThCS  aJrOpUTMaMHu, a TakkKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JUIsI MOBCEIHEBHOM >KU3HM.
Pa3BuTHe MOHATHS O YHUCJIE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMsS CBSI3aHO C
palMOHANBHBIMA U HPPALMOHAIBHBIMU YHUCIaMH, (OPMHUPOBAHUEM MPEICTABICHUN O
JEWCTBUTEILHOM YHUCIIE. 3aBEPILIECHUE OCBOEHUS YNCIOBOM JTMHUU OTHECEHO K CPETHEMY
o01eMy 00pa3oBaHMUIO.
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ConepxaHue JByX anreOpandyeckux JMHUM — «AJredpanyeckue BhIPAKEHUS» U
«YpaBHEHHS M HEPABEHCTBA» CIIOCOOCTBYET dbopMUpOBaHHIO y OOYYaIOIIUXCS
MaTEeMaTHYECKOro ammapara, HEOOXOAMMOIro [UIsl pelleHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO
obmero o0pa3oBaHUs Y4eOHBI MaTepuan TPYNIUPYETCs BOKPYT palOHATbHBIX
BBIpOKEHUI. AJreOpa JIEMOHCTPUPYET 3HAUYCHHE MaTeMaTHUKUW Kak s3bIKa IS
MOCTPOCHUS MAaTEMaTHYECKUX MOJeNied, OMMCaHUs MPOILIECCOB U SBICHUN PEabHOTO
mupa. B 3amaum o0ydeHus anreOpe BXOAIAT Takxke JallbHEHIee pa3BUTHE
QITOPUTMUYECKOTO MBIILICHUS, HEOOXOJUMOTO, B YAaCTHOCTH, JIJII OCBOEHHUS Kypca
uH(GOpPMATUKHU, U OBJaJICHUE HaBBIKAMH JIEAYKTUBHBIX paccyxaeHui. [IpeoOpa3zoBanue
CUMBOJIBHBIX (OpPM CHOCOOCTBYET pa3BUTHUIO BOOOPa)KEHUs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTRBY.

Copepxanve (QyHKIMOHANBHO-TpAQUUYECKOW JIMHUU HAIeJIEHO Ha TMOJy4YeHHE
OOy4arolUMUCs 3HaHUN O QYHKIUSAX KaK BaKHEHWIEH MaTeMaTHYecKOW MOJAENu s
OMKCAaHUsl W HCCICNOBAHUS Pa3HOOOpPA3HBIX TPOIECCOB W SBICHUW B TPUPOIEC U
oOmecTBe. M3ydyenne marepuana cnocoOCTBYET Pa3BUTHIO Y OOYyYarOUIUXCs YMEHUS
UCTIONIb30BaTh Pa3InYHbIC BBIPA3UTEIbHBIC CPEJICTBA SI3bIKa MAaTEMATHKH — CJIOBECHBIE,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIaJl B (HOPMUPOBAHKE MIPEACTABICHUN O POJIH
MaTE€MaTHUKHU B Pa3BUTUU IIUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7—9 KJlaccax m3yuaercsl yueOHbIN Kypc «Asredpay,
KOTOpBIA BKJIIOYAET CJIEAYIOLUIME OCHOBHBIE pasleibl coaepxkanus: «Yucna wu
BBIYHCIICHUS», «AJTeOpandyecKkue BBIPAKEHUSN», «YPaBHEHUS W HEPABEHCTBAY,
«DYHKIUW.

OOmiee dYHCIO dYacoB, PEKOMEHIOBAHHBIX JUIS HW3YYCHHs] Y4eOHOTO Kypca
«Anrebpay», — 306 yacoB: B 7 kiacce — 102 ygaca (3 gaca B Hezeno), B 8 kiacce — 102
yaca (3 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HeJIeloO).

COJEPXAHUE OBYUYEHUA

7 KIIACC
Yucaa v BIYMCICHUA

Jpo6u OOBIKHOBEHHBIC U JCCSITHYHBIE, IEPEX0]T OT OJHON (POPMBI 3amucH Apodei
K Apyroil. I[loHsATHe palMOHAIBHOTO 4YHWCIA, 3alKCh, CPABHEHUE, YHOPSAOYHMBAHUE
palMOHAIBHBIX 4HCell. ApudmeTndeckue ICHCTBUS C pPAIMOHATBLHBIMU YHUCIAMH.
Pemienue 3anau u3 peaabHON MPAKTUKUA HA YaCTH, HA IPOOH.

CremeHb C€ HaTypaJIbHBIM TIOKa3aTeJeM: OMpeeiieHue, MpeoOpa3oBaHUe
BBIpQKEHUN Ha OCHOBE OMNPEACNICHMS, 3alUCh OOJIBIIMX uuces. [IpoleHThl, 3amuch
MPOIICHTOB B BHUJE ApoOW U JapoOM B BUJIE NMPOIEHTOB. TpuW OCHOBHBIC 3a7adyM Ha
MIPOLICHTBI, PELICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IprMeHeHnE MPU3HAKOB JIETMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPaIbHbIX
quced.

PeanpHbIE 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi ¥ oOpaTHast IPOMOPIIMOHATLHOCTH.
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AnredOpandeckue BbIPAKEHUS

IlepemeHHBIE, YKMCIIOBOE 3HAYEHHWE BBIPAKEHUS C IepeMeHHOM. JlomycTtumslie
3Ha4YeHUs NepeMeHHbIX. [IpencraBineHue 3aBUCMMOCTHM MEXIY BEJIMYMHAMU B BHUJE
dopmynbl. Beraucnenuss mo ¢opmynam. I[IpeoOpasoBanrne OyKBEHHBIX BBIPAKCHHIH,
TOXJIECTBEHHO PaBHBIE BBIPAXKEHUS, IPABWIIA IPEOOPA30BAHMS CYMM U ITPOU3BEICHUM,
IpaBuiia PaCKpPbITUS CKOOOK U MPUBEIECHUS MOJOOHBIX CIAraeMbIX.

CBONiCTBa CTENEHH C HATypaJIbHBIM II0KA3aTEJIEM.

OpHounensl ¥ MHOrowieHol. CreneHb MHoOrowieHa. CIOXEHUE, BBIYMTAHHE,
YMHOXXEHHE MHOTOWICHOB. DOpMyIIbI COKPAIIEHHOTO YMHOXKEHHMS: KBaApAaT CyMMBbI U
kBagpar paszHoctH. dopMmyna pa3HOCTH KBaApaToB. Pas3nokeHWe MHOIOYICHOB Ha
MHOYKUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHUs, MpaBWiIa NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHelHOE ypaBHEHHWE C OJHOW IIEPEMEHHOW, YHMCIO KOPHEH JIMHEHHOTO
YPAaBHEHMS, PEIICHHUE JUHEWHBIX ypaBHEHUU. COCTaBIEHUE YPAaBHEHUU IO YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MIOMOIIBIO YPABHEHUH.

JIuneitHoe ypaBHEHHME C JIBYMsI NepeMeHHbIMU U ero rpadpuk. Cucrema ABYyX
JMHENHBIX YPaBHEHUH C IBYMs IEpEMEHHBIMU. PenieHre cucteM ypaBHEHUN CIocoOoM
MOACTAaHOBKU. [ [puMepsI peleHns: TEKCTOBBIX 3a/1a4 ¢ MOMOLIBIO CUCTEM YPABHEHHM.

DOyHKIUU

Koopaunara Toukn Ha npsamoil. YuciaoBele NpoMeKyTKU. PaccTostHue Mexay
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpssmoyrosibHas cuctema koopauHar, ocu Ox u Oy. Abciucca U opAMHaTa TOUKH
Ha KOOpJMHATHOI miockocTu. [Ipumeps! rpadukos, 3agaHHbIx popmynamu. UreHue
rpadukoB peasnbHbIX 3aBUcuMocTel. [lonstue dpynknuu. I'padux ¢pynkiuu. CBoiicTBa
bynkuii. Jluneitnas gynakuus, e€ rpaduk. ['paduk dyakmnuu y = |x|. I'padudeckoe
PEILICHUE JTUHEVUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHCHUM.

8 KIIACC
Yuciia ¥ BBIYUCICHUSA

KBagpatselii kopeHs u3 uucna. [lonarue 06 uppaunoHaibHOM yucie. JlecaTuunble
npuOIMKEHUsT HppalMoHaNbHbIX unced. CBoicTBa apu(METHYECKHMX KBaJIpaTHBIX
KOpHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BHIYMCIICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YNCIA.

AJiredpanyeckue BbIpaKeHUs
KBanpaTHblii TpEXUIICH, pa3IoKEeHHE KBAAPATHOTO TPEXWICHA HA MHOKHTEIIH.
Anrebpandeckast 1pook. OCHOBHOE CBOMCTBO aireOpandeckoit apodu. CioxxeHue,
BBIUMTAHUE, YMHOXKEHUE, JISTICHUE alredpandeckux apooeii. ParimonansHbie
BBIpAKEHUS U UX NIPEOOpa30BaHUE.
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YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHeHHMM, CBOISAIIMXCS K JIMHEWMHBIM M KBaapaTHbIM. [Ipocreimme
JIpOOHO-palMOHATIBLHBIC YPAaBHEHUS.

['padmyeckas wHTEpHpeTanusi ypaBHEHHH C JByMS MEPEMEHHBIMH U CHCTEM
JMHEWHBIX YpPaBHEHUM C JByMs NepeMEHHbIMH. I[Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3ajja4 alredpandeckum crnocoooMm.

HucnmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUMIBHOCTH HEpABEHCTB. JINHENHBIE HEPABEHCTBA C OJIHOM MepeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM.

DOyHKUIMHA

[Tonsitne pynkumnnu. O61acTh ONPEAEICHHS] © MHOYKECTBO 3HaYE€HUN (DYHKIIUH.
CrniocoObI 3aanus QyHKIIHIA.

I'padux bynkuun. Yrenne cBoiicTB pyHkIuu no e€ rpaduky. [Ipumepsl rpaduxon
(bYHKIHUI, OTpa)arouX peaabHbIe MTPOIECCHI.

@OyHKIMH, OMUCHIBAIOLIUE MPSMYIO U 00paTHYIO MPONOPIMOHATIbHBIE
3aBUCHMOCTH, UX rpaduxu. Oynxiuu y = x%, y = x°, y =v/x, y=|x|. [paduueckoe
pEIIEHUE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KJIACC
YucJia 1 BbIYUCIEHUS

PanmonanpHbie uMciia, UppalMoOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEYHBIC
JeCATHYHBIC TPpoOr. MHOXKECTBO JEHCTBUTEIBHBIX UHCEII, JeHCTBUTEIbHBIC YUCIa KaK
OCCKOHEUHBbIE JeCATUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHOU HPSIMOM.

CpaBHeHnue JIEUCTBUTEIBHBIX qucel, apudmMeTHIECKUe JNEUCTBUS
C JCUCTBUTEIBHBIMU YHCIAMHU.

Pasmepsl  OOBEKTOB  OKPYKAIOIIETO  MHpa, JUIMTCIBHOCTH  TPOIECCOB
B OKPYKalOIlIEM MHPE.

[TpubmmkEHHOE 3HAYCHHE BETUINHBI, TOYHOCTh MpubImKeHus. OKpyrieHue
yucell. [Ipuknaka u olueHka pe3yabTaToB BHIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA
JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JUHEUHBIM.
KBanparHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASAIINXCS K KBAAPATHBIM.
bukBanparHoe ypaBHeHue. [[puMepsl penieHus: ypaBHEHUM TPETHEU U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.
Pemenne npoOHO-paMOHAIBHBIX ~ YpaBHEHHH. PellleHne TEeKCTOBBIX 3a1a4
anreOpanvdeckuM METOIO0M.
VYpaBHeHHe ¢ ABYMs MEPEMEHHBIMU U ero rpaduk. Pemenne cucreM ABYX JIMHEHHBIX
YPaBHEHUM C IByMs IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUH, OHO
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U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTopoil creneHu. ['paduueckas unTeprperanus
CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB ¢ OJJHOM nepeMeHHoM. KBagpaTHbele HepaBeHCTBA. ['paduueckas
MHTEPIpPETaLNs HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DOyHKUIMHA
Ksanpatnunas gynkius, e€ rpaduk u cBoricta. [lapabosna, KoopaAuHATHI
BEPIIMHBI TapadoJibl, 0OCb CUMMETPHUHU MTapadoIbl.

Ipaduku Gyskuuii: y = £x, y=4Ax+ b,y =x3,y x/f=,y =Vx,y = |x[,u nx

CBOMCTBA.

YuciioBbIE OCIE10BATEILHOCTH U NIPOrPecCUm

[loHATHE YHCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE  IOCIEAOBATEIBbHOCTH
peKyppeHTHOM (hopmyToit u PopMyIioi n-ro YjaeHa.

Apudmernueckas u reomerpuyeckas nporpeccuu. @opmyIibl n-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyYMMbI IEPBBIX 71 YJICHOB.

N300paxeHne 4aeHOB apU(PMETHUECKON U T€OMETPUUECKON MPOTrPECCUil TOUKAMHU
Ha KOOPJIMHATHOW MJIOCKOCTU. JINHENHBIA U SKCTIOHEHIUAIBHBIN POCT. CIIOKHbBIE
IIPOLICHTHI.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble  pe3ysibTaTbl  OCBOGHMS ~ IpOrpaMMbl  ydyeOHOro  Kypca
K KOHILy 00y4yeHus B 7 Kjacce:

Yucaa v BIYMCICHUA

BreinonHaTh, couerasi yCTHbIE U TUChbMEHHBIE TPUEMBI, apuMETUUECKUE ISUCTBUS
C pallMOHAIbHBIMU YUCJIaAMHU.

Haxonuth 3Ha4€HMS YNCTOBBIX BBIPAKEHUN, TPUMEHSTH PA3HOOOPa3HbIE CIIOCOOBI
¥ IPUEMBI BEIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUH, COJEPKAINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOH.

[Tepexoauts OT oxHOW (OpPMBI 3amucH uYmcen K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO ApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTH B
OECKOHEUHYIO IECATUYHYIO APOOB).

CpaBHHBATH M yHOPSAOUYMBATH PAlMOHAIBHBIE YUCIIA.

OKpyrJsTh yncia.

BBINONHATS NPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLIEHKY 3HAUYCHUI
YUCTIOBBIX BBIPAKEHUM. BBIMOIHATE AEHCTBUS CO CTENEHSAMH  C HATYypaJbHBIMU
MOKA3aTEISIMH.

[IpuMeHsTh PU3HAKK IETMMOCTH, PA3JIOKEHUE HA MHOKUTEIHN HATYypPallbHBIX

quced.

42



Pemate 1mpakTHKO-OpHEHTUPOBAHHBIE 3aJadd, CBSA3aHHBIE C OTHOLLIEHUEM
BEJINYVH, TPONOPLHOHAIBHOCTBIO BEJINYNH, IIPOLICHTAMU,
UHTEPIIPETUPOBATH pe3yabTaThl pelIeHus 3axad ¢
y4€TOM OrpaHUYECHUM, CBS3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb30Bath anreOpanvyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTH €€ B
MPOIIECCE OCBOCHHS Y4eOHOT0 MaTepuaia.

Haxomute 3HaueHus OyKBEHHBIX BBIPDQKEHUH TMPH 3aJaHHBIX 3HAUCHUSAX
IIEPEMEHHBIX.

BoinonHsATe npeoOpa3zoBaHus LEI0T0 BhIPAXKEHNS B MHOTOUJIEH PUBECHUEM
MOJI00HBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BpINOMHATE YMHOKEHUE OJTHOWIEHA HA MHOTOYJIEH U MHOT'OYJIEHA HA MHOTOYIEH,
IPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCy1IecTBIATh Pa3IoKEHUE MHOTOYJIEHOB HA MHOKHUTEIIN C TIOMOLIBIO BBIHECEHHUS
3a CKOOKM OOIIIET0 MHOXKUTEJS], TPYNIIUPOBKH CIaraeMblX, IpUMeHEHus: GopMyIl
COKpAILIEHHOI'O YMHOKEHHS.

[IpumensTH IpeoOpa3oBaHKsi MHOTOWIECHOB JUJISl pELICHHS] pa3IUYHbIX 33]1a4 U3
MAaTE€MaTUKH, CMEXHBIX NTPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypaJbHBIMM  MOKa3aTEIsIMU
JUIsL Ipe0Opa30BaHUs BHIPAKEHUI.

YpaBHeHMS U HEPABEHCTBA

Pematp nuHENHbBIE ypaBHEHHUS C OTHOM NIEPEMEHHOM, IIPUMEHSS ITpaBUIIa Iepexoaa
OT UCXOJHOTO YPABHEHMS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, ABIsETCA 1M YUCIIO0
KOpPHEM YpPaBHECHHUS.

[IpumeHATh rpaguueckue METOIbl IPH PELICHUH JIMHEWHBIX YPABHEHUHN U X
CUCTEM.

[TonGupath mpUMepHI Nap YMce, BISIOUNXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUSI C
JBYMsI IEPEMEHHBIMHU.

CrtpouTh B KOOPAMHATHOM MJIOCKOCTH TpaduK JTMHEHMHOTO YpaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOJIB3YSCh TPapUKOM, NPUBOJUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucteMsl AByX JIMNHEMHBIX YPAaBHEHHH C IBYMS IEPEMEHHBIMH, B TOM YHCIIE
rpadudecku.

CocTaBisATh U pelaTh JMHEHHOE YPaBHEHNE UJIU CUCTEMY JIMHEHHBIX YpaBHEHUI
10 YCJIOBHIO 33/1a4H, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4d
IIOJTyYEHHBIN PE3YJbTaT.

DyHKUIMHA
N3o06pakath Ha KOOPJAUHATHOU MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33 IaHHBIM
KOOpAUHATAM, JIYYH, OTPE3KHU, HHTEPBAJIBI, 3aIUChIBATh YU CIIOBbIE IPOMEKYTKU

Ha anreOpanvecKkoM s3bIKeE.
OTmeuaTh B KOOPAWHATHOM IJIOCKOCTH TOYKH MO 33aHHBIM KOOPAMHATAM,
CTPOUTH rpaduku TMHEHHBIX QyHKIMH. CTpouTtsh rpaduk QyHKIMH y = |x|.
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OnuceiBaTh ¢ TOMOIIBbIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYUHAMHU:
CKOpPOCTb, BPEMsI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM pabOThI.

Haxoauts 3HaueHue GyHKIIMH 10 3HAYCHUIO €€ apryMeHTa.

[lonumarps rpaduyeckuii crnocod MpeACTaBICHHUA H aHalIuW3a HHQPOpMAIUH,
U3BJIEKATh U WMHTEPIPETHPOBATh MHPOPMAINIO U3 TpadUKOB peaibHBIX MPOIECCOB U
3aBUCUMOCTEM.

IIpenMeTHBIE pe3yabTaThl OCBOCHHUS IPOrPaMMBbl y4€OHOTO Kypca K KOHILY
oOyudenus B 8 ki1acce:

YucJa 1 BBIYUCIEHUSA

Hcnonbs30BaTh HaYadbHBIE MPEICTABICHHUS O MHOYKECTBE JICCTBUTEIBHBIX YUCEI
JUISl CPAaBHEHMS, OKPYTJICHUS W BBRIUUCIICHUH, M300pakaTh ICUCTBUTEIIbHBIC YHCTIA
TOYKaMHU Ha KOOPJIUHATHOM MIPSIMOU.

[IpumensTe TOHATHE aApU(DMETHYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHH, MCIIONB3Yys IIPH HEOOXOIWMOCTH KaJIbKYJSATOP, BBIMOJIHIThH
npeoOpa3oBaHUs BRIPAKECHHUH, COJEpKAITUX KBaJipaTHbIE KOPHHU, MCIIOIB3Ys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3anucy OOJIBIIMX U MAJIBIX YHCEN C IIOMOIIBIO AECATUYHBIX Ipo0Oei
u crenenei yucaa 10.

AnredOpandeckue BbIPaKeHUs

[TprMEHSTh MOHATHE CTETIEHH C IIeTTBIM TT0Ka3aTeIeM, BBITIOIHAT MTPe0Opa30BaHUs
BBIPAKECHUH, COJIEPKAIUX CTEIIEHU C LEJIbIM MTOKa3aTeIIEM.

BeIMomHATE  TOXKICCTBEHHBIC MMPEOOPA30BaHUSA  PAIMOHAIBHBIX  BBIpAKCHUMN
Ha OCHOBE INMPaBWJI JICUCTBUI HaJl MHOTOYJICHAMH M alreOpandecKuMU JPOOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUWICH HA MHOKHUTEIH.

[TpuMeHsATh IpeoOpa3zoBaHKs BEIPAKCHUHN SIS PEIICHUS Pa3IMIHbIX 3a71a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewrars inHEHBIE, KBaIpAaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS,
CBOJAIIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBoaUTE MPOCTEUIIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YpPaBHEHUW, B TOM
yycie ¢ NpUMEHEHUEM TpaduuecKux MpeACTaBiIeHU (ycTaHaBIMBaTh, WUMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IPOYEE).

[TepexoauTs OT CIOBECHOM (POPMYIUPOBKH 33729 K €€ anreOpandecKoil MOJIEeIH C
IIOMOILIBIO COCTABJICHHS YPABHEHUS WJIM CUCTEMBbI YPAaBHEHUH, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/]1a4¥ ITOJyYEHHBIN PE3YIIbTAaT.

[IpumeHsTs CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLICHKM, peEIlaTh
JUHEHHBIE HEPABEHCTBA C OJHOW TEPEMEHHOW M WX CHCTEMBI, JaBaTh rpaduyecKyro
WJUTFOCTPALIAIO MHOKECTBA PEILICHUH HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOyHKIUU

[lonnmath M WCMONB30BaTh (PYHKIIMOHATbHBIC TOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUYEHHMsI), ONPEAENATh 3HAuY€HHWE (PYHKUMU 110 3HAYEHUIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

CtpouTts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA:

£ - o o .
y=5y= x?, vy =x3,y =+/x, y =x|, onuceIBaTh CBOWCTBA YNCIOBOI (QYHKIIHH IO &
rpadukKy.

[IpeameTHBIC PE3yNBTATHI OCBOCHUS POTPAMMBI yI€OHOTO Kypca K KOHITY
oOyueHus B 9 Kiacce:

Yucaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

Brinonuats apudmMernueckue AeHCTBUS C pallMOHATBHBIMU YUCIaMU, COUETast
YCTHBIE U TUCbMEHHbBIE IPUEMBI, BBIIIOJIHATH BEIYUCIIEHUS C UPPALUOHAIBHBIMU
YHCIIAMU.

Haxonute 3HaueHus1 CTENEHEN ¢ LEJIBIMU ITOKA3aTEISIMA U KOPHEW, BBIYUCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh  JEUCTBUTEIBHBIC YKCJA, BBINOJHATH MPUKUIKY  Ppe3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pewars iMHENHBIE U KBaJpaTHBIE YPABHEHM, YPABHEHUS, CBOIAIIMECS K HUM,
npocTelime ApoOHO-palMOHATIbHBIE YPABHEHHUS.

Pemars cucteMsl AByX JINHEMHBIX YPABHEHHM C IBYMS IEPEMEHHBIMHA U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SBISAETCSA JIMHEUHBIM.

Pemath TekcTOBbIE 3a/1auu areOpanuyeckuM CIioCOOOM € IOMOIIIbIO COCTaBIICHMUS
YPAaBHEHMS WU CUCTEMBI IBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBoaNuTE MPOCTENIINE UCCIIENOBAHUS YPABHEHHM U CUCTEM YPABHEHUH, B TOM
yycie ¢ NpUMEHEHUEM TIpaduueckux MpeAcTaBlIeHU (ycTaHaBIMBATh, MUMEET JIK
ypaBHEHUE WIHM CUCTEMA YPABHEHUMN PEILICHHUs], €CTTU UMEET, TO CKOJIbKO, U MPOYee).

Pemats nuHeiiHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paKaTh peLICHHE
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alIMCHIBATh PELIEHHUE C IIOMOLIBIO CUMBOJIOB.

Pemars cucrtemsl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOM
IIPSAIMOM, 3aIIMCHIBATh PELIECHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHBIX 33]1a4.

DyHKUUU
PacrioznaBate  GyHKIMM  HM3yuyeHHBIX BUAOB. [loka3biBaTh CXeMaTUYECKU
pacmojoXeHne Ha KOOPANMHATHOM MIIOCKOCTH TpadKoB QYHKIUHN BUAA: Y = RX,

,k —
y=/¢x+b,y=x,y=ax2+bx+c,y=x3,y=\/x,y= |x| B 3aBUCHMOCTH OT
3HaYeHUH K0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.
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Ctpouts u n300pakaTh CXeMaTUYECKU TpapuKU KBaIPATHUHBIX QYHKIIHH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 10 UX TpaduKaM.

Pacnio3naBate KBagpaTHUHYIO (PYHKIUIO IO (GOpMYIIe, IPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucaoBble MOCT€I0BATEILHOCTH H TPOTPeCcCHH

PacmoznaBaTh apu(pMETHICCKYIO U TEOMETPHUUICCKYIO IIPOTPECCUH TIPH Pa3HBIX
crioco0ax 3aaHusl.

BBITTOTHATE BBIYHUCIICHUS C UCIIOJIB30BaHUEM (DOPMYJI N-Io YicHa apu(PMETHICCKOM
U TEOMETPUICCKOM MPOTrpeccuii, CyMMBI ITEPBIX N YJICHOB.

N300pakaTh 4ICHBI ITOCIICI0BATCILHOCTH TOYKAMH Ha KOOPIMHATHOMN IIOCKOCTH.

PemraTe 3a1a4u, CBsI3aHHBIE C YACIOBBIMU ITOCIIEIOBATEILHOCTIMH, B TOM YHCIIE
3aJIayd U3 PeaIbHOM KU3HHU (C UCIIOJIb30BaHUEM KaJIbKYJIATOPA, ITU(POBBIX
TEXHOJIOTHUHA).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
Haumenosanue pasznena |KomnuectBo OcHoBHOE OcCHOBHBIE BUBI AEATEIBHOCTA 00YHaIOIIUXCS
(Temnl) Kypca 4acoB CoAEpKaHUE
Yyciia U BEIYUCIIEHUS. 25 IToustue CucreMaTU3MpPOBATH U 000TaIIATH 3HAHUSA
PanrionasibHbIC UKciia pPaIMOHAIBHOTO YUCa. | 00 OOBIKHOBEHHBIX M JIECATUYHBIX APOOSX.
Apudmernueckue CpaBHUBATH M YIIOPSIA0YMBATH APO0H, TPeoOPa30BhIBAs
JEUCTBUS IPU HEOOXOIUMOCTH JIECSITUUHBIE IPOOU B OOBIKHOBEHHBIE,

C palMOHaIbHBIMHU
yucinamu. CpaBHEHHME,
YIOpsII0YMBaHUE
palMOHAIBLHBIX YUCEIL.
Crenenn

C HATypaJIbHBIM
IOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha JIpoou,
MPOIICHTHI

W3 peaIbHOU
MIPAKTHKH.

[Ipu3Haku 1eIMMOCTH,
Pa3JIOKEHUS

Ha MHOKHTEIIN
HaTypaJbHBIX YHCEIL.

OOBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B OECKOHECUHYIO
JECITUYHYIO APOOB.

IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U MPUEMBI
BbIYHCJICHUS 3HAYCHUI JIPOOHBIX BHIPAXKECHUI,
coJieprKalnuXx 0OBIKHOBEHHBIC U JECATHUYHBIC TPOOH:
3aMEHATh MPH HEOOXOAUMOCTH JAECATUUHYIO IPOOh
OOBIKHOBEHHOU 1 OOBIKHOBEHHYIO JCCATUYHOMN, TPUBOIUTH
BBIpaKEHHE K (popMe, HanboJiee y100HOM ISl BRIUUCTICHUH,
peoOpa3oBbIBATH IPOOHBIC BHIPAYKEHUSI HA YMHOKEHUE U
JIeTICHUE ECSITUYHBIX APOoOe K ICUCTBUSIM C IIETBIMU
YHUCJIaMU.

IIpuBOAUTH UK CJ/IOBBbIE M OYKBEHHbIE IPUMeEPbI CTCTICHU
C HaTYpaJIbHBIM MOKA3aTEIeM, OOBICHSS 3HAUCHUS
OCHOBAHHS CTEIICHM U MOKa3aTesl CTCIICHU, HAaXOIUTh
3HA4YEeHUS CTeNeHel Buaa a” (a — mobdoe parroHaaIbHOe
YHCIIO, 1 — HATYPaJIbHOE YUCJIO).




PeannHbIE
3aBUCcUMOCTH. [Ipsimas
u oOpaTHas
MPOTIOPIIMOHAIBHOCTH

IHoHuMAaTBL CMBICH 3aITUCH OOJIBIIUX YUCEN C TOMOIIBIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npuMeHATh UX
B PEAJbHBIX CUTYAIHIX.

IIpumMeHATH NPU3HAKYU ACIIUMOCTH, PA3JIOKEHUS HA
MHO>KUTENIN HATYPaJIbHBIX YHCEIL.

Pemathb 3a1a4uu Ha 9YacTH, IPOLECHTHI, MPOTIOPIIHH,

Ha HaxO0XXJIeHUe ApoOu (TIPOLIEHTa) OT BEJIMYMHBI U
BEJTMYMHBI 110 €€ 1poOu (IPOLEHTY), ApoOu (IpOLEHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoanTh, pa3éuparb, OLEHUBATH PA3JINYHBIC PELLICHUS,
3aMHCH PELIEHUI TEeKCTOBBIX 3a/]1a4.

Pacno3HaBaTh M 00BSACHSATD, ONUPASICh HA ONPEICICHUS,
IpsIMO IPONOPLIMOHATIBHBIE U 0OPAaTHO MPONOPLIUOHAIbHBIE
3aBHCHMOCTH MEXy BEeTUYMHAMU; PUBOIUTH MPUMeEPbI
ATUX 3aBHCHUMOCTEH U3 PEabHOTO MUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

Pemath npakTUKO-OpUEHTHUPOBAHHBIE 33]a41 Ha ApoOHu,
IPOIEHTHI, MPAMYIO U 00OPAaTHYIO MPONOPIIMOHATLHOCTH,
IPOMOPITUHU

AnreOpanyeckue
BBIPAXKEHUS

27

bykBeHHbIE
BBIPAKEHUS.
[IepemenHnbie.
Jlonmyctumsble
3HA4YECHUSA
IIEPEMEHHBIX.
DopMyIIbI.

OBaanerh aredpanyeckor TEPMUHOJIOTUEH U CHMBOJIUKOH,
NPUMEHSITh €€ B MMPOIECcCe OCBOCHUS YueOHOIro MaTepHaia.
HaxoauTs 3HaueHMs1 OYKBEHHBIX BBIPAKEHUN TTPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMIOJHSITH BEIYUCIICHUS 110 (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 11€JIOT0 BhIPAKECHUS

B MHOTOWJICH MPUBEIACHUEM MOJJOOHBIX ClIaraeMbIX,
PacKpBITUEM CKOOOK. BBIMOJIHATH YMHOXKEHHUE OJTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXEHUU,
PacKpbITHE CKOOOK U
MIPUBEJICHUE TI0JI00HBIX
cnaraembix. CBoOMCTBa
CTEICHU

C HATypaJIbHBIM
MOKA3aTEeIIEM.
MHoOrousieHsl.
Cnoxenue,
BBIYUTAHUE,
YMHOXEHHE
MHOT'OYJICHOB.
DopMyJbl
COKpAIIEHHOTO
YMHOXEHUS.
Paznoxenue
MHOT'O4JICHOB

Ha MHOKUTEIIN

Ha MHOTOYIECH U MHOTOYJIEHA HA MHOTOWIEH, IPUMEHATH
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyuecTBJIATH Pa3I0KEHHNE MHOTOWIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHUTEIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAAPaTOB, (hopmy
COKPAILLIEHHOI'O YMHOXEHHS.

IIpumensiTe npeoOpa3oBaHre MHOTOUJICHOB JUJISl PELICHMUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEJIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMHUTHCS ¢ HCTOPHUEH Pa3BUTUS MaTEMAaTHKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuiIa
npeodpa3oBaHms
YpaBHEHUS,
PABHOCHJIBHOCTD
YPaBHEHUM.
JIunerHoe ypaBHEHUE

Pemiathb nmuHElHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHsAS MPABWJIA NIEPEX0]a OT UCXOJAHOTO YPABHEHUS K
paBHOCWIBHOMY eMy Oosee npocTtoro Buaa. [IpoBepsTs,
SABJISIETCS T KOHKPETHOE YMCJIO KOPHEM YPABHEHMUSI.
IoadoupaTs npuMepsI Map YUCEN, SBIAIOIIUXCS PEIIEHUEM
JIMHEMHOTO YPAaBHEHMUS C IByMS IEPEMEHHBIMU.
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C OJHOW MIEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHeHU. Penienune
3a/1a4 € MOMOUIBIO
YPaBHECHUM.

JIuneliHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema IByx
JIMHENHBIX YPABHEHUN
C ABYMsI IEPEMEHHBIMU

CTponThb B KOOPJUHATHON MIOCKOCTH IpauK JTMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU; TIOJIB3YSCh rpaduKoOM,
NPUBOJAUTH IPUMEPbI PEUICHHUS YPABHEHUA.

HaxoauTh penieHue CUCTEMBbI JBYX JINHEWHBIX YPABHEHUIN
C ABYMsI IIEPEMEHHBIMM.

CocTaBiasiTh U pelIaTh YPaBHEHUE WUJIU CUCTEMY
YPaBHEHHM MO YCIIOBUIO 33/1a4M, UHTEPIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33/1a4U I1OJTYYEHHBIN
pe3yabpTar

KoopauHatel ¥ rpaduKi.
DOyHKIUU

Koopannara Touku

Ha npsiMour. YucnoBbie
MIPOMEKYTKH.
Paccrostnue mexny
JIBYMsI TOUKaMU
KOOpPJIUHATHOU
MIPSMO.
IIpssmoyrosbHas
CHUCTEMa KOOpPIMHAT Ha
ockocTu. [Ipumepsr
rpaduKoB, 3aJJaHHBIX

dbopmynamu.

N300paxaTh Ha KOOPIMHATHOW MPSIMON TOYKH,
COOTBETCTBYIOIIINE 3aJaHHBIM KOOPIMHATAM, JTy4H, OTPE3KH,
WHTEPBAJIBI; 3aIMCHIBATh MX HA alTreOpanvecKoM sI3bIKe.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH rpaduKi HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpMYyIaMu, B TOM YHCTIE

C IOMOIIIBIO UPPOBBIX JAOOPATOPUIA.

IIpuMeHsITD, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH rpadUUueCKuii criocod MpeaCTaBICHUS
W aHaJIM3a Pa3HoO0pa3HOM )KU3HEHHON HHGOPMAITIH.
OcBauBaTh OHATHE (QYHKIIUH, OBJIA/ICBAThH
(GYHKIIMOHATBLHOW TEPMUHOJIOTHECH.

Pacno3naBarh JnHeiHy0 QyHKIUIO y = kx + b,




UYrenue rpaukoB
peasbHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['padux pyHKUIMH.
CBoiicTBa QyHKITHIA.
Jluneiinas QyHkius.
[TocTpoenue rpaduka
JUHENHOW QYHKIUY.

OIMCBIBATH €€ CBOKCTBA B 3aBUCUMOCTHU OT 3HAYCHUI

K03 UITUEHTOB k U b.

Crpontsh rpaduku 1vHeHON GyHKIMHA, QYHKIUH Y =| X |.
Hcnoas3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB pyHKINN U U3yYEHUS] UX CBOICTB.

[IpuBOINTH MPUMEPHI TMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
IIPOIIECCAX U SIBJIICHUSX

['paduk pynkumun
y=|x]
[ToBTOpEeHUE 1 00600IICHNE 6 IToBTOpEHUE BriOupaTh, NPUMEHATH OLIEHUBATH CNOCOOBI CPABHEHHUS
OCHOBHBIX ITOHSATUN YKCEeJI, BHIYUCICHUA, TPeoOpa30BaHUul BHIPAKCHHM,
1 METOJIOB Kypca pelieHust ypaBHEHUH.
7 xnacca, 00001IeHIE OcyiecTBJIATH CAMOKOHTPOJIb BBITIOTHAECMBIX ACHCTBHH U
3HaHUMU CaMOTIPOBEPKY pe3yJibTaTa BHIYUCICHHM, TPeoOpa30BaHUiT,
MTOCTPOECHUM.
Pemarts 3agaum 13 peaqbHON KU3HU, MPUMEHSITh
MaTeMaTH4yecKHe 3HAHMS IS PEIICHUS 3a/1a4d U3 APYTHUX
MPEIMETOB.
Pemarth TekCTOBBIE 32/1a4H, CDABHUBATH, BLIONPATH
CIoCo0bI peIICHUS 3aa4n
OBIIEE KOJIMYECTBO 102
YACOB I10 ITIPOTPAMME
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8 KUIACC

Haumenoanue paznena |Komnuectso OcHOBHOE OcCHOBHBIE BUBI AEATEIBHOCTA 00YYaIOIIUXCS
(TemnI) Kypca 4acoB CoJIep)KaHue
Yucna v BEIYACIICHHUS. 15 KBazgpaTHbIl KOpEHD ®opMyJaHpPOBaATh OIpeIeIeHue KBAIPAaTHOIO KOPHS

KBaapaTHbie KOpHU

u3 uncia. I[lonsarue
00 uppanroHaIbHOM
yuciae. JlecsaTudanbie
MPUOIHKEHUS
HMppalMoOHaTbHBIX
quCell.
JleficTBUTENbHBIC
yucia. CpaBHEHUE
JIEUCTBUTEIBLHBIX
YHCEIL.

YpaBHeHHE BUA
xX’=a.

CaoiicTBa
apu(MEeTHIECKUX

KBaJIPaTHBIX KOPHEM.

[Ipeo6pazoBanue
YHUCJIOBBIX
BBIPAKCHUMH,
coJiepKaImx
KBa/IpaTHBIE KOPHU

U3 yucia, apu(MEeTHIEeCKOro KBaJpaTHOrO KOPHS.
IIpuMeHATH Onepannio U3BJICUEHUS KBaIPATHOTO KOPHS
U3 YUCJIa, MCIO0JIb3YH P HEOOXOAUMOCTU KAJIbKYJISITOP.
OueHuBaTh KBaJIpaTHbIE KOPHU LEIBIMU YUCIAMU U
JECATUYHBIMH JIPOOSIMH.

CpaBHUBATB M YHOPSIA0YMBATH PALIOHAIBHBIEC U
VppalMOHAIbHBIE YHCIIA, 3aIIMCAHHBIE C IIOMOIIBIO
KBaJIPaTHBIX KOPHEU.

MccnenoBaTh ypaBHEHHE X° = d, HAXOAUTH TOYHBIE U
npuOIKEHHBIE KOpHU TIpu a > (.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITIPOBOIS
YU CJIOBBIE KCIIEPUMEHTBI C UCIIOJIb30BAHUEM KaJIbKYJISTOPA
(koMITIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl NpeoOpa3oBaHus BEIPAKEHUM.
BoInoJIHATH Npeodpa3oBaHus BbIPAKEHUN, COAEPKAIINX
KBaJpaTHbIe KOPHU. BeIpaxkaTh IepeMeHHbIE

U3 T€OMETPUUYECKUX U PU3UIECKUX (DOPMYIL.

BoruncasaTh 3HAYE€HUA BBIPAXKECHUH, COAEPKALINX
KBa/IpaTHbIE KOPHU, UCTIOJIb3YsI PU HEOOXOAUMOCTH
KQJIBKYJISITOP.
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Hcnoan3oBarhb B X0A€ pCIICHUA 3aaa4 3JICMCHTAPHBIC
IMpCaACTABJICHUS, CBA3AHHBIC C HpHGHH)KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH € I/ICTOPI/Ieﬁ Pa3BUTHUA MAaTCMATHKHA

Yuiciia ¥ BBIYMCIIEHUS.
CreneHs ¢ 1eaBEIM

CrereHs ¢ LETBIM
[MOKAa3aTEJIEM.

@DopMyJTHPOBATH ONIpe/ieSieHHe CTEIICHU C LIEJIbIM
MIOKAa3aTeJIEM.

[10Ka3aTeIeM CranpapTHas 3anuch IIpeacraBiasaTh 3anuch OOJBIINX U MAJIBIX YUCEI
quca. B CTaHJAPTHOM BHuac. CpaBHUBATH YKCIa U BEJIUYUHBI,
Pa3mepsl 00beKTOB 3aIllUCaHHbIE C UCTIOJIb30BaHUEM creneHu 10.
OKpPY’KaIOLIEro Mupa Hcnonb3oBaTh 3alIUCH YKCEI B CTAHAAPTHOM BUE IS
(OT 2NIeMEeHTapHBIX BBIPAKEHHUSI pa3MEPOB 0OBEKTOB, ITTUTEIIBHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOIIIEM MUDE.
J10 KOCMUYECKUX DopMyJTHPOBATD, 3ANIUCHIBATH B CUMBOJIMYECKO# opme
OOBEKTOB), Y WIJIIOCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHU
JUTUTEIIbHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJIsl IPeoOpa3oBaHus
B OKPYXKaIOIIEM MUPE. | BBIPAXKEHUH, CONEPIKAILNX CTEIIEHU C LIEJIBIM IT0Ka3aTEIIEM.
CBolicTBa CTEIEHU BbInoJHATH JedCTBHUA C YHUCIIaMHU, 3alIMCAaHHBIMH
C LIEJIBIM IIOKA3aTelIEM | B CTAaHAAPTHOM BUJE (YMHOKEHHE, IEJICHUE, BO3BEACHUE
B CTCIICHB)
AnreOpanyeckue KBanpaTHsiii Pacno3HaBaTh KBaJIpaTHbIN TPEXUJICH, YCTAHABIMBATH
BbIpakeHUA. KBagpaTHbIi TPEXUJIEH. BO3MOKHOCTB €r'0 Pa3ioKEHUs Ha MHOKUTEIIN.
TPEXUWICH Pasnoxxenue PackiaabiBaTh HA MHOKUTEIM KBAJPATHBINA TPEXUIICH
KBaJpaTHOTO C HEOTPULATEIbHBIM JUCKPUMHUHAHTOM




TpE€XUWICHa
Ha MHOXUTEIIN

AnreOpanyeckue
BBIPKCHUSI.
AnreOpandeckas 1poob

15

Anrebpandeckas
apo6b. JlomycTrumblie
3HAYCHMUSI
MIEPEMCHHBIX,
BXO/JIATIIX

B ajreOpanveckue
BBIPAXKCHHUSL.
OCHOBHOE CBOICTBO
anredpandecKou
npobu. CokparieHue
TpOoOei.

CrnoxeHnue,
BBIUHTAHUE,
YMHOKCHHE U JICTICHHE
anreOpanyecKux
JpoOeii.
[IpeobpazoBanue
BBIPAKCHUMH,

coJiep KaImx
anreOpandeckue apoou

3anuceiBaTh airedpanyeckue BoipaxxeHus. Haxogurb
00JacTh ONPEEIICHUS PALIMOHAIIBHOTO BBIPAXKEHHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaY€HHUE JIPoOH, B TOM UHUCJIE C TOMOLIBIO KaJbKYJIATOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO airedpandeckon
IpoOU ¥ MPUMEHSATH €ro JJi IpeoOpa3oBaHus JPOoOeE.
BoInoJHATH JeiicTBUSA C alre0pandyecKuMu JpoOsiMu.
[IpuMmeHnsaTh npeoOpa3oBaHUsl BRIPAKEHUHN I PELICHUS
3ana4y. Beipaxars nepeMeHHble U3 Gopmy (pU3NYECKUX,
r€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYALIUH )




YpaBHEHUs 1 HEPABEHCTBA.
KBazpaTHble ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenomHoe
KBaJI[paTHOE
ypaBHenue. dopmyna
KOpPHEU KBaJIPaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHu,
CBOJIAILUXCS

K KBaJIPATHBIM.
[Ipocreitmue qpoOHO-
palHoOHAIIbHbBIE
ypaBHEHUS.

Pemenune TekcToBBIX
3a/1a4 C MOMOUIBIO
KBaJpaTHBIX
ypaBHEHUI

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.

3anuceiBaTh (POPMYJTy KOPHEH KBAJAPATHOIO YPABHEHUS;
pemiaTh KBaJpaTHbIe YPABHEHHUs — IIOJIHBIE U HETIOJIHBIE.
IIpoBoauTh npocTeiniyue UCCaeA0BaHU KBAPATHBIX
YPaBHEHUM.

PemiaTh ypaBHeHHs1, CBOJSAIIMECS K KBaPATHBIM,

C TOMOIIIBIO MPEe0OPa30BaAHUIN U 3aMEHOUN IEPEMEHHOM.
HaOuroaaTh 1 aHAJIM3HPOBATDH CBS3b MEXAY KOPHIMU U
ko3 puIIIEeHTaMu KBaIpaTHOTO YPABHEHHS.
®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
TEOpEMY, IPUMEHSATH 3TH TEOPEMBI JUISl PELICHUS

3azay.

Pemath TekcTOBBIE 321a4UH aNTeOpanyecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYIMPOBKHU yCIOBUS 3a7a4n
K airedpandyeckoi MoAeIu MyTEM COCTaBICHUS YpaBHEHMS,;
peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUS aNreOphbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JInHelHOE ypaBHEHUE
C AByMs
IIEPEMEHHBIMH, €TO
rpaduk, TpuMepbl
pellIeHusl YpaBHEHNUH B
LEJIBIX YUCTIaX.
Pemenune cucrem nByx
JIMHEWHBIX YPABHEHUMN

Pacno3zHaBaTh JIMHEMHBIE YPABHEHUS C IBYMsI
IIEPEMEHHBIMH.

CrpouTh rpaguku TUHEHHBIX YpaBHEHUH, B TOM YHUCJIE
HUCIOJIb3YH HU(PPOBBIE PecypcChl.

Pasinyarhb rapasuiesibHbIE U IEPECEKAIOIIUECS ITPSMBbIE
110 UX YPABHEHUSIM.

Pemiatb cructemsl IByX JIMHEWHBIX YPABHEHUN C JBYMS
NIEPEMEHHBIMU ITOJCTAHOBKOM U CIIOKEHUEM.




C AByMS
MIEPEMEHHBIMM.
[Ipumeps! perieHus
CHUCTEM HEJIMHEHWHBIX
YPaBHEHUM C IBYMS
MIEPEMEHHBIMHU.
['padpuueckas
VHTEPIPETALINS
YPaBHEHHUSI C ABYMSI
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHU C ABYMS
IIEPEMEHHBIMH.
Pemenne TekCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YpPaBHEHUU

PemaTp npocTeiiiime cucTeMbl, B KOTOPBIX OAHO

U3 YpaBHEHUH HE SBISETCS JTUHEHHBIM.

IlpuBoauTh rpauuecKy0 HHTEPNPETANUIO PELICHUS
ypaBHEHUS C ABYMsI IEPEMEHHBIMUA U CUCTEM YPaBHEHUHN
C IBYMsI IEPEMEHHBIMU.

PemaTh TekCTOBBIE 3aa4H AIT€OPanyECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBencTtpa

12

Hucnossle
HEPABEHCTBA U UX
CBOMCTBA.
HepapencTBo ¢ ogHoM
IIEPEMEHHOU.
Jlunerinbie
HEPABEHCTBA C OJIHOMN
IIEPEMEHHOU U UX
petienue. Cuctemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIUPOBATH CBOMCTBA YNCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAUHATHOM NIPSAMOM, JOKA3bIBATH
anreOpandecku.

IIpumeHsITH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
PemiaTe TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
U300pakaTh PEIICHHEe HEPABCHCTBA HA YHMCIIOBOM MPSMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB Ha YHUCJIOBOU IIPAMOMU




C OJTHOU NEPEMEHHOMN
U UX pELICHHUE.
N3obpaxkenue
pELIeHMs JINHEWHOT O
HEPaBEHCTBA U UX
CHUCTEM Ha YHCIOBOU
PAMON

OyHKINH.
OCHOBHBIE TOHSATUSA

[Tonsitue hyHKIUU.
OO6nacTp onpeesIeHUs
U MHOXECTBO
3HAYEHUN (PYHKIIHH.
CrocoOblI 3amanus
(GyHKLIHA.

['padux dpyHKIIHN.
CaoiicTBa pyHKIMH,
UX 0TOOpakeHue

Ha Tpaduke

Hcnoab3oBath QyHKINOHAIBHYIO TEPMHHOJIOTHIO U
CHMBOJIMKY.

BoruucasaTs 3HaueHust QyHKIMHI, 3a1aHHBIX HOpMyTamMu
(mpu HEOOXOAMMOCTH UCIIONIB30BATH KAIBKYJIISATOD);
COCTABJISITH TA0JIUIIBI 3HAYEHUI QYHKIIUU.

CrpouTh 1m0 TOYKaM rpaguku QyHKIUN.

OnuceiBaTh CBOICTBA (YHKIIMA Ha OCHOBE €€
rpagu4ecKoro MpeICTaBICHUS.

Hcnonb3oBaTh QyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npumepsl rpadMKoOB, OTPAKAIOIINX PEAIbHBIS
npotecchl U sBiaeHus. [IpuBoaAUTHL NpUMepPHI POIECCOB U
SIBJICHUH C 3aJJaHHBIMM CBOMCTBaMH.

HNcnonb30BaTh KOMIBIOTEPHbIE POTrPAMMBI

JUTsl TOCTpOeHMsI TpadMKOB (PYHKITUN M M3yUYCHHS X CBOMCTB

OyHKIUH.
Uucnosble GyHKIUN

YreHue u noCTpoeHue
rpaduKoB QyHKIIHIA.
[Tpumepsl rpadukoB

Haxoauts ¢ nomouibio rpaguka GyHKINNA 3HAYCHUE OTHOU
Y3 paCCMATPUBAEMBIX BEJIMYHH O 3HAYECHUIO IPYTOM.
B HecnokHBIX cilydasix BbIpasKaTh (pOPpMYJI0H 3aBUCUMOCTDH
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dynxumi,
OTPAKAIOITUX
peanbHbIE MPOIIECCHI.
OyHKIWH,
OIIMCBLIBAIOIIINE
npsIMyI0 U 00paTHYIO
MPONOPIHOHAIBHBIE
3aBUCHMOCTH, UX
rpaduku.

['padux pynkunu

y =x2

OyHKIUH
y=xiy=x,
y=vx,y=|x|;
rpaduyecKoe perieHre
YPaBHEHUU U CUCTEM
YpaBHEHUI

MEXKy BETUYNHAMH.
OnuchIBaTh XapakTep U3MEHEHUSI OAHON BEIUYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS JPYTOi.

Pacno3naBath Buabl u3ydaembix (GyHkuuid. [lokassiBaTh
CXeMATHYECKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH
rpadukoB QyHKIMI Buma: y = x% y =13, y =vx, y=|x|.
HUcnoab30BaTh QyHKIIMOHAJIBbHO-TPadUUECKHE
NMpeACTABJIEHHUSA JJIs1 PEIICHUS U UCCIIEIOBAHUS YPABHCHUH U
CHUCTEM YPaBHEHUM.

IIpumensTe HUPppPoOBLIE pecypesbl 1S IOCTPOCHUS
rpa@ukoB QyHKIHIMA

[ToBTOpEeHUE 1 00600IICHNE

IToBTOpEHUE
OCHOBHBIX MOHSITHH U
METOJ/I0B KYpcoB 7 U 8
KJ1acCOB, 0000IIIEeHHE
3HAHUH

Bori0uparhb, NPUMEHSTh, OLIEHUBATH CIIOCO0bI CPABHEHHUS
YKCell, BBIYMCICHHM, TpeoOpa30BaHMil BbIpaKEHUH, pelIeHus
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BHITTOIHAEMBIX ACHCTBUN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPE0oOpa30BaHUA,
ITOCTPOCHHUI.

Pemiath 3agaum U3 peajibHOM KU3HH, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUs JJIs PELeHUs 3a1a4 U3 ApyTrux
IPEIMETOB.

Pemath TeKkcTOBBIE 32/1a4M, CPABHUBAThH, BLIONPATH
CIoCco0BI pEIICHUs 3aJa4l

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KIIACC

JlericTBUTEbHBIC YMCTIA

HUppaoOHATbHBIC
yucia, KOHCYHBIE U
OCCKOHEYHEIC
JECATUYHBIE IPOOH.
MHOX€eCTBO
JICUCTBUTEIBHBIX
YHCel;
JICUCTBUTELHBIE YMCIIA
KaK 0€CKOHEYHEBIE
JECATUYHBIC TPOOH.
BzanmHoO ogHO3HAYHOE
COOTBETCTBHE MEKITY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCcea U MHOKECTBOM
TOYEK KOOPAUHATHOMN
IIPSMOM.

CpaBHeHue
JICUCTBUTEIBHBIX
qyucen,
apupMeTHIECKUE

HaumenoBanue paznena  |KonudecTBo OcHOBHOE OcHOBHBIE BUBI ACATEIHPHOCTA 00YJIAIONITUXCS
(TemnI) Kypca 4acoB coJIep)KaHHe
Yuiciia ¥ BBIYMCIIEHUS. 9 PanmonansHbie uncna, Pa3zBuBaTh npejacTaB/ieHHs O YHCIAX: OT MHOXKECTBA

HaTYpaJIbHBIX YHUCEN 10 MHOKECTBA JCHCTBUTEIILHBIX YUCE.
O3HAKOMUTBCA C BO3MOXHOCTBIO MPEICTaBICHUS
JNEUCTBUTEIHLHOIO YMCIIa KaK OSCKOHEYHOM JIECITUIHON
JIpoOH, MPUMEHSATH JECATHIHBIC TPUOTMKEHUS
palMOHAIBHBIX U UPPALMOHATBHBIX YUCEIL.

HN300paxaTh NCHCTBUTEIIBHBIE YUCIA TOUYKAMU
KOOPAWUHATHOM IPSMOM.

3anucpiBaTh, CPABHUBATH U YIIOPS/I0YUBATH
JICHCTBUTEILHBIC YKCIIA.

BbInoHATH, coyeTas yCTHbIE U MUCbMEHHBIE TPUEMBI,
apudmMeTndecKre JeMCTBUS C pallHOHATIBHBIMUA YUCIIAMMU;
HAXO/JUTh 3HAUCHUS CTECIICHEH C IICJIBIMU TTOKA3aTeISIMH U
KOPHEW; BLIYMCJIATH 3HAYEHHS YACJIOBBIX BHIPAKECHUM.
I[Hony4yuTs mpeacraBjaeHue 0 3HAYMMOCTH
JIEUCTBUTEIBHBIX YUCEI B MPAKTUYECKOM IeATEIbHOCTH
YyeJI0BeKa.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOIMKEHUS TEHCTBUTEIBLHOTO YUCTIA TIPU PEIICHUN
3aj1a4.

OKpyriasTh JEHCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKHAKY PE3yJIbTaTa BEBIYMCICHUM, OLIEHKY 3HAYEHUI
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JIEUCTBUSI

C IEeHCTBUTEIbHBIMU
YHCJIAMH.
[Tpubnmxénnoe
3HAYCHHUE BEIIMYNHEI,
TOYHOCTh
PUOIINKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJIbTAaTOB
BBIUMCIICHUHA

YHCJIOBBIX BBIPAXKECHUH.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MePEMEHHOU

14

JIuHelHOE ypaBHEHHE.
Pemenne ypaBHeHui,
CBOJSILNXCS

K JINHEWHBIM.
KBamgpaTtHoe
ypaBHeHue. Pemienue
YPaBHEHHI,
CBOJSILNXCS

K KBAJIPATHBIM.
buksanpartusie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUN TPEThEU

Y YETBEPTOM CTEIEHEN

OcBauBarth, 3alIOMMHATH U IPUMEHATH rpapuyecKkue
MeTO/AbI IIPU PEIICHUU YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBatsb 1iesbie U IpOOHBIE YpaBHEHUS.

Pemiate JinHeHHbIE U KBaJApaTHbIC YPABHCHUS,
ypaBHEHUS, CBOJSAILIUECS K HUM, IPOCTEHIINE JPOOHO-
palMOHAJIBHBIE YPABHEHHS.

IIpeanarars BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CYKIaTh UX M PelIaTh TEKCTOBBIE 3a1a41
pa3HBIMH CIIOCOOaMMU.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU
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pa3IoKeHUEM
Ha MHOYKHUTEJIH.
Pemenue npoGHo-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 aJireOpanvdecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMs
IIEPEMEHHBIMU U €r0
rpaduk.

Cucrema nByx
JIMHENHBIX YPAaBHECHUH
C ABYMs
IIEPEMEHHBIMU U €€
peumenne. Pemenue
CHCTEM JBYX
YPaBHEHUH, OJTHO

U3 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpou
crenenu. ['papuyeckas
VHTEPIPETALNS
CHUCTEMBI YPABHEHUN

C IBYMsI
IIEPEMEHHBIMU.
Peurenune TekcTOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PEICHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJTHO YPABHEHUE HE
SBJISIETCS] JINHEWHBIM.

Ucnoan3oBaTrh GyHKIMOHAIBHO-TpaQUUECKUE
MPEACTABICHUS 1151 pellleHUs] U UCCJIeI0BAHUS YPABHEHUIN
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhOpMYJIMPOBKHY YCIIOBHS 33/1a4M K anreOpanyeckor Moienu
IyTEM COCTaBIICHUS CHCTEMBI YPAaBHEHUI; pelaTh
COCTABJICHHYIO CUCTEMY YPAaBHEHHI; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMUTBCS ¢ UCTOPHEH PAa3BUTUS MAaTEMAaTUKH
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3a/1a4 anreopanvIecKum
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurath, 3aNIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencraa HEPABEHCTBA U UX HEPaBEHCTBA; UCIIOJIb30BaTh CHMBOJIMKY U TEPMHUHOJIOTHIO.
CBONCTBA. BoimoaHATh TpeoOpa3zoBaHus HEPABEHCTB, HCMOJIb30BATH
JInnelinbie JUTsl IPeoOpa3oBaHuUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBaJAPATHBIE HEPABEHCTBA.
C OJHOM ITIEPEMEHHOU PemiaThb nmuHeliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIaTh
HEPABEHCTB C OJHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX M300paxaTth pelieHne HEPaBEHCTBA U CUCTEMBI HEPABEHCTB
peLIeHHE. Ha YUCJIOBOM NPSIMOH, 3aUCHIBATH PEIICHUE C TTIOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemiarb KBagpaTHbIC HEPABEHCTBA, UCIIOJIB3YS
peLICHHUE. rpaduueckue npeICTaBICHuUS.
I'paduueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELLICHUN
WHTEpIIpETALINS Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
DyHKIUH 16 KBagpatnunas Pacno3naBaTth BUAbI U3y4aeMbIX (DYHKIIMIA;

bynkuus, e€ rpadgux u
coiictBa. [lapabomna,
KOOPAMHATHI BEPITUHBI
napaboibl, OCh

HWLTIOCTPUPOBATH CXEMATHYECKH, 00bACHATH
PACIIONIOKEHUE HA KOOPAMHATHOM IIJIOCKOCTH rPadMKOB
. k
byukimii Buga: y =kx,y=kx+b,y= ,y=x?,
x
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CUMMETPHUH NapaboJIbL.

I'paduku hyskmii:
y = kx,
y=kx+ b,
k
y=-
X
y = X
y=x
y=vx,
y=lx|

y=x3, y =+/x, y =| x| B 3aBUCMOCTH OT 3HaUECHHIi
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBath KBaJipaTHUHYIO0 (PYHKITHIO 110 hopMyIIe.
IIpuBoauTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaslbHOM KU3HU, PUUKH, TECOMETPUH.

BoisaBasaTh 1 00001maTh 0coOOEHHOCTH Irpadrka
KBaJpaTHYHON QyHKIMHU y = ax®+ bx + ¢. CTPOUTH H
n300paxkaTh cCXeMaTH4eCKH rpavKi KBaJpaTUYHBIX
(GyHKUMIA, 3a1laHHBIX OpMyJIaMH BUAA
y=ax’,y=ax*+q,y=a(x+p)’, y=ax>+ bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GyHKIUI 1715 BX TOCTPOEHUS, B TOM YHCIIE C IIOMOIIBIO
HU(POBBIX PECYPCOB

YucioBbIE
MOCJIEAOBATEILHOCTH

15

[TonsaTtue yncnoBou
MOCJIEI0BATEIbHOCTH.
3amanue
MOCJIEI0BATEIbHOCTH
PEKYPPEHTHOM
dopmynoi u
dbopmyII0ii n-TO YIICHA.
Apudmernueckas u
reoMeTpudeckas
nporpeccun. Dopmyiibl
n-TO WieHa
apu(METHICCKON 1
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYCHMS,
CTPOUTH peveBble BICKA3bIBAHUS C UCIIOJIb30BAaHUEM
TEPMHHOJIOTHH, CBI3aHHON C TIOHATHEM
MOCJIEI0BATEIBHOCTH.

AHaJIU3UpoOBaATH GOPMYITY 1-TO UJICHA
MOCJIEA0BATEIBLHOCTH WM PEKYPPEHTHYIO (GOpMYITy

U BBIYUCJIATD YICHBI IOCIEI0BATEIbHOCTEH, 3a1aHHBIX
TUMU (HopMysIamu.

YcraHaBJIMBaTh 3aKOHOMEPHOCTB B TIOCTPOCHUU

MMOoCJICA0OBATCIbHOCTH, €CJIN BBINIMCAHEBI IICPBBIC HECKOJILKO

€€ YJIEHOB.
Pacno3naBath apuMeTHIECKYIO M T€OMETPHUECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOAX 3aaHNs.
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IPOTPECCUIA, CYMMBI
TIEPBbIX /1 YJICHOB.
N3o0OpakeHne 4ieHoB
apuMeTU4IEeCKON 1
r€OMETPUYECKON
MPOrPECCUN TOUKAMHU
Ha KOOPANHATHON
IIJIOCKOCTH.
JIuHenHbIN U
AKCITOHEHIMAJIbHBIN
pOCT.

CI10KHBIE TPOLICHTHI

Pematsb 3a1auu ¢ UCOIB30BaHUEM (POPMYJI 1-TO WIECHA
apu(pMeTHYECKON U FeOMETPUUECKOIN POTrPECCHid, CyMMBbI
NEPBBIX 7 YJICHOB.

M300paxkaTh 4iIEHBI I0CIEA0BATEIBHOCTH TOUYKAMU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U SIBJICHUI

U3 peajbHOM )KM3HU, WUTIOCTPUPYIOIINE U3MEHEHHE

B apU(PMETUUECKOI MPOrpeccuu, B TeOMETPUUYECKOM
MPOTPECCUH; N300paxaTh COOTBETCTBYIOIIHNE 3aBUCHUMOCTH
rpauyecku.

PemaTe 3aga4um, CBA3aHHBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa4U U3 PEaTIbHOU
’KM3HU C UCII0JIb30BAaHUEM LU(POBBIX TEXHOJIOT U
(2JIEKTPOHHBIX TA0IUII, TPaPUIECKOro KaIbKyJIsATOpa U T.I1.).
PemaTp 3a1a4n Ha CI0KHBIE MPOLEHTHI, B TOM YHUCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KQJIbKYJISITOPA).

3HAKOMUTBHCS ¢ UCTOPHEH PA3BUTUS MAaTEMATUKH

[loBTOpEeHue, 06001IeHNE,
CUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYMCJIEHH (3aMUCH,
CpaBHEHUE, ICUCTBUS C
JIEUCTBUTEIILHBIMU
YHCJIaMU, YUCTIOBAs
npsiMast; MPOIICHTHI,
OTHOIIICHHS,
MPONOPIIUY;

OnepupoBaTh NOHSITHUSIMHI: MHOKECTBO, TOJIMHOKECTBO,
oTepaly HaJl MHOXKECTBaMH; HCIO0Jb30BaTh rpaduiecKkoe
Ipe/ICTaBICHUE MHOKECTB Il OMMCAHUS PeaIbHBIX
MPOLIECCOB U SIBJICHUH, IPH PEIICHUHU 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3MpoBaTh TEPMHHOJIOTHIO U OCHOBHbIE
AeilicTBHS, CBSI3AHHbIE C YMCJIAMM: HATYPAJIHLHOE YHCIIO,
IPOCTOE U COCTAaBHOE YMCJIA, AETUMOCTh HaTyPaIbHBIX
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OKpYTJICHHE,
pUOIMKEHUE,
OLICHKA; pEeIICHHE
TEKCTOBBIX 3a7a4

YUCEJI, IPU3HAKH IEITUMOCTH, LIEJI0€ YNCII0, MOAYJIb YHCIIA,
OOBIKHOBEHHAsI U JIeCATUYHAS APOOU, CTAaHJAPTHBINA BU]T
qKCIIa, apuPMETUIECKUI KBAPATHBIA KOPEHb.
BbInoJIHATH 1elCTBHUSA, CPABHUBATH U YIIOPAA0YHMBATH

apu(pMeTUIECKUM qyucia, IpeICTaBIsATh YUCIa Ha KOOPAMHATHOM IPsIMOA,
croco0om) OKPYTJISTh YMCJIA; BHINOJHATH MPUKUIAKY H OLIEHKY
pe3ynbTaTa BHIYUCICHUH.
Pemats TekcTOBBIE 3a1a4M apU(PMETHIECKUM CIIOCOOOM.
PemaTh npakTHYeckue 3a1a4u, CoIepKaIIKUe MPOICHTHI,
JTOJIM, YaCTH, BHIPAYXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsI — PacCTOSHUE, IIeHAa — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMs — IPOU3BOAUTEIHLHOCTH TPYAA.
Pa30upars peasibHbIE KU3HCHHBIE CUTYaLINH,
(opMyTUpoBaTH UX Ha S3BIKE MATEMATUKH,
HAXOAUTH PCIICHUE, MPUMEHSISI MaTeMaTUYECKUH arapar,
HHTEPNPEeTHPOBATHL PE3yJIbTaT
AsredOpaundeckue OnepupoBaTth NOHITUAMM: CTETICHB C LETIBIM
BbIPa’KeHUSA nokasarteyieM, apupMeTUIECKU KBAJPATHBIN KOPEHb,
(mpeobpa3zoBaHue MHOTOYJIEH, anredpanyeckas ApoOb, TOKIECTBO.
anreOpandecKkux BbInoiHATH OCHOBHBIE [1€iiCTBUS: BBITOTHAITH PACUETHI
BBIpaKEHUH, o ¢opmyiiam, mpeoOpa3oBbIBATh 1EJIbIC, TPOOHO-
JOIyCTUMBIE paIMoHaIbHBIC BEIPAKCHUS W BBIPQKCHUS C KOPHSIMH,
3HAYCHUS) peaNn30BBIBAThH PA3JI0KEHNE MHOTOWICHA HA MHOYKHTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJpaTOB U KBAIpaTa CYMMBI U pa3HOCTH; HAXOIUTh
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JIOITyCTUMBIE 3HAYCHUS IEPEMEHHBIX JJIsI IPOOHO-
palMOHAIBHBIX BBIPAXKEHUN, KOPHEH.

MopeanpoBath ¢ TOMOIILI0 POPMYIT pealibHbIE MTPOLIECCHI
U SIBJICHUS

DOyHKUUHA
(mocTpoeHue, CBOMCTBA
U3YyYEHHBIX (QYyHKIUI;
rpaguueckoe peneHue
YPaBHEHUU U UX
CUCTEM)

OmnepupoBathb NOHATHUAMU: QyHKIMS, rpaduK QYHKIUH,
HYJIU (PYHKIIMH, IPOMEXYTKH 3HAKOIIOCTOSTHCTBA,
MIPOMEKYTKH BO3pACTaHUs, YObIBAHMS, HAMOOJBIIIEE U
HauMEHbIlIee 3HaYCHUS PYHKIIHU.

AHaJIM3MpPOBATh, CPABHUBATH, 00CYK/IAaTh CBOIICTBA
(GyHKUHA, CTPOUTH UX TpadUKy.

OnepupoBarh NOHATHAMM: IIPSIMas IPONOPIIUOHAIBHOCTD,
oOpaTHasi IPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKIIHS,
KBaJpaTtuyHas QyHKIMs, mapadoia, Tunepooa.
Hcnonb3oBaTh rpapuku 1151 ONPENEICHNUS CBOKCTB,
MPOLIECCOB U 3aBUCUMOCTEM, JIJIsl pellIeHUs 3a/1a4 U3 IpYrux
y4€OHBIX MPEIMETOB U PEATILHON KU3HU; MOAEJTUPOBATH

C IOMOUIBIO IPAPUKOB peaIbHbIE TPOLIECCHI U SIBJICHUS.
BoipaxkaTs opmMysiaMu 3aBUCUMOCTH MEXY BEJIMUYMHAMU

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102

67




OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eoMeTpust Kak OIMH M3 OCHOBHBIX PA3/EJIOB IIKOJbHOW MAaTEMaTHUKW, UMEIOIIUN
CBOEH 1IeNbi0 00€CreunTh M3yUYEeHHE CBOMCTB M pa3MepoB (PUryp, UX OTHOUICHUHN U
B3aMMHOE€ PACIIOJIOKEHHUE, OINHUPAETCS Ha JIOTMYECKYIO, JI0KA3aTEJbHYI0 JIMHUIO.
[leHHOCTh, W3y4YeHHUS TEOMETPUM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
3aKJIIOYAETCS B TOM, YTO OOyJArOUIUNCS YUUTCS MPOBOAUTH JI0OKa3aTeIbHbIE
pacCcy X AeHUsl, CTPOUTh JIOTUYECKHE YMO3aKJIIOUECHUS, JOKa3blBaTh HWCTHUHHbBIC
YTBEPKIAEHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
NPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHUS.

BTOpoii LIEHHOCTBIO HM3Yy4YEHUs TEOMETPHUM SIBJISIETCS MCHOJIB30BAHHE €€ Kak
WHCTPYMEHTAa TPU pEHIEHWH KaK MaTeMaTU4YeCKUX, TaK M TMPaKTUYECKUX 3ajad,
BCTPEUAIOIINXCS B peayibHOM ku3HU. OOy4aromuiicss AOJKEH HAYYUTHCA OMpPEICIUTh
reOMETPUYECKYI0 (DUTypy, OMHCATh CIIOBAMU JIAHHBIM 4YEepPTEX WM PUCYHOK, HAUTH
IJIOMIAh 3€MEIBHOTO y4YacTKa, PacCUUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO
Kabeyst unu TpeOyeMble pa3Mepbl rapaxka sl aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENIbHAS JIMHUS B U3ydeHUU TreomeTpuu. Ilpu pemeHun 3amay
MPAKTUYECKOTO XapakTepa OOYYaIOIIMICS YUUTCS CTPOUTh MATeMaTUYECKUE MOJIENU
peanbHbIX )KM3HEHHBIX CUTyalluid, TPOBOJAUThH BBHIYMCIICHUS U OIIEHUBATh aJ€KBATHOCTh
MOJIYYEHHOTO pe3yJibTaTa.

KpaiiHe BaxkHO TOMUEPKMBATH CBSI3M TEOMETPUU C JPYTUMHU  yUEOHBIMU
npeaMeTaMy, MOTUBHUPOBATh HMCIOJIB30BATh OMPEACIICHUS T€OMETPUYECKUX (PUryp u
MOHATUM, JEMOHCTPUPOBATh MPUMEHEHHUE TMOJTYUYCHHBIX YMEHUN B (PU3HKE U TEXHHKE.
Ot cBs3W Haumbojee sApko BUAHBI B Temax «Bektope», «TpuroHomerpuueckue
COOTHOIIECHUs», «Metoa koopauHat» u «Teopema [Tudaropar.

VYueOnbiit kypc «l'eomeTpusi» BKIIOYACT CIEIYIOIIUE OCHOBHBIC pa3Jeibl
conepkanusi:  «l'eomerpuueckue GuUrypel W MX  CBOMcTBay, «M3mepenue
F€OMETPUYECKUX BEIUYUHY», «JleKapTOBBI KOOPJUHATHI HA IUIOCKOCTH», «BEKTOpbHI»,
«JIBmxeHus miockoctny, «IIpeodpazoBanus mo00us».

OO0miee 4YHCIO YacoB, PEKOMEHJIOBAHHBIX [JIi M3y4YeHUs Y4YeOHOTo Kypca
«I"'eometpus», — 204 ygaca: B 7 kitacce — 68 yacoB (2 yaca B Hezelw), B 8 kiacce — 68
yacoB (2 Jaca B Hezelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble moOHATHSA reoMeTpuu. Touka, IpsiMas, OTPE30K, Jyd. YTros. Bumsl
yrioB. BeprukansHple W CMEXHbIE yIUIbl. buccektpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

CummetrpuuHsblie purypsl. OCHOBHBIE CBOMCTBA OceBOM cuMMeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOILEM MHPE.

OCHOBHBIE IOCTPOCHHUSI C IIOMOIIBIO HUPKYJIA U TUHEHKH. TpeyroyibHUK. BeicoTa,
MeanaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyrojibHUKU. HepaBeHCTBO TpeyroibHUKa.

CBolicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBOMCTBA ¥ IPU3HAKU NAPAJUIEIBHBIX NPsIMbIX. CymMMa yIiIOB TPEYTOJIbHHKA.
BHewHue yriel TpeyroiabHUKA.

[IpsMoyrosibHbIlE ~ TpeyrodpHUK.  CBOMCTBO  MeAMaHbl  IPSMOYTOJIBHOTO
TPEYTOJbHUKA, NPOBEAEHHOM K THUNOTEHy3€. [Ipu3Hakum paBeHCTBA NPSAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOIBHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBencTBa B reomeTpuu: HEPaBEHCTBO TPEYIrOJbBHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOW, TeopeMa O OoJbIleM yriie U OoJNbIIed CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomeTpuueckoe MecTo Toduek. buccekTpurca yria u cepe AMHHBIN NEPIEHIUKYIISP
K OTpPEe3Ky KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpJIa U IUAMETP, UX CBOMCTBA. B3auMHOE pacmnoiokeHue
OKpy)kHOCTH M mpsMou. KacarenpHass M cekymass K OKpYXHOCTH. OKpYKHOCTB,
BIIMCaHHAas B yroJl. BnmcanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerbipéxyronsHuku. [lapamienorpamm, ero npu3Haku U cBoucTsa. YacTHble ciydau
napajyuieorpaMMoB(IIPsIMOYTOJIBHUK, pOMO, KBaJpar), UXIPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKasi Tpanenusi, e€ CBoicTBa U npu3Haku. [IpsimoyrosibHas Tpanenusi.
Meron yasoenus Mmeauansl. LlenTpanbHas cummerpusi. Teopema daseca u tTeopeMa

O MPOITOPLIMOHAIBHBIX OTPE3KaX.

CpenHue MMHUM TPEyroJIbHUKA U Tparneunu. LIeHTp macce TpeyronbHuKa.

[Togobue TpeyrosbHUKOB, Kod(pduiuent mnomodus. [lpusnaku momoOUs
TpeyrojabHUKOB. [IpumeHeHue mogooust Mpu peieHnH MPaKTHYECKUX 3a/1ad.

CpoiictBa Tmomaneii reomeTpuueckux Guryp. Dopmynsl  ans  miomanu
TpEyrojbHHUKa, Mapaenorpamma, pomoa u Tpaneuuu. OTHOLIEHUE  IUIOMIAAEi
oA00HBIX GUTYP.

Brrancienne miomanen TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB HA KJIETYaTOU
Oymare.
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Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npu perieHUU
MMPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yrja MpSMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpHUECKUE (DYHKIIMH YTJIOB B
30°, 45° u 60°.

BrincanHble W LEHTpaJbHBIE YIVIBI, YIOJ MEXIYy KacaTeabHOW U XOpPAOH. YTIIbI
MEXAY XOpJaMH U CEKyIIUMU. DBIHCaHHbIE MONUCAHHBIE YETBHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxenue naByX OkpyxHoctei. Kacanuwe okpyxnocreir. OOmiue
KAaCaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYIIbI IPUBEAECHUS.

Pewenne tpeyronbHukoB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Pelienne
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[Tpeo6pa3oBanue nogodus. [logoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o POU3BEAECHUH OTPE3KOB XOP, TEOPEMBI O IIPOU3BENCHUU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOyJb) BEKTOpA, COHANPABIECHHBIE BEKTOPHI, TPOTHBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU
HaJ BeKTopaMH. Pas3noxkeHue BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuater  Bektopa. CkansipHOE€  INPOMU3BEIECHHE  BEKTOPOB, IPUMEHEHUE
JUISL HAXO0KJICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJAUHATHI HA INIOCKOCTHU. Y PAaBHEHHUS IIPSMOU U OKPYKHOCTH B
KOOPAMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSIMBbIX. METOI KOOpAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKN. JlTMHA OKpY)KHOCTH. ['pagycHas u pannaHHas
Mepa yrila, BBIYUCIIEHUE JUIMH AYT OKpyKHOCTeH. [lnomans kpyra, cekropa, CermeHra.

JIBM>KEHUS IIJIOCKOCTH M BHYTPEHHUE CUMMETpUHN (HUTyp (31eMEeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [loBopor.

NHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEC pE3yNbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO Kypca K KOHILY
oOyueHus B 7 KJjiacce:

Pacno3naBaTh W3yueHHBIE TeOMETpUUYECKHE (UTYpPBI, ONPENeisaTh UX B3aUMHOE
pacmoyio)keHue, u300pakaTh TE€OMETpUYECKHe (UTYyphl, BBINOTHATh YEPTEKHU
M0 yCIIOBUIO 3a7auv. M3MepATh JTMHEHMHBIE U YIJIOBBIE BEJIWYMHBI. Pemiate 3amaun Ha
BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyr0 OIEHKY JMHEWHBIX W YTJIOBBIX BEJIWYUH MPEAMETOB B pPEabHOU
KU3HH, Pa3MEPOB MPUPOIHBIX OOBEKTOB. Paznmuarh pasmepsl 3TUX OOBEKTOB TIO
MOPSIAKY BEJTUYUHBL.
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CTpouTh YyepTeKU K T€OMETPUUECKUM 3a/1auam.

[Tonmp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCMOJIb30BaTh MPU3HAKU U
CBOMCTBa paBHOOCAPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOANTE TOTHYECKUE PACCYHKIACHUS C UCTIOJIB30BAHUEM F€OMETPUUECKHUX
TEOpPEM.

[Tomp30oBaThCs  MpPHU3HAKAMU  PABEHCTBA  MPSAMOYTOJBHBIX  TPEYTrOJIbHHUKOB,
CBOWMCTBOM MEIWAaHbI, MPOBEAEHHON K TMIIOTEHY3€ NPSIMOYIOJIBHOTO TPEYrOJIbHUKA, B
pEUIEHUN T€OMETPUUECKUX 3a1aY.

OnpenensiTe NapaiieabHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer ¢
HUMHU cekymias. OnpenensiTe napajyieIbHOCTh IPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM IO TOYEK APYTOM MPSIMOU.

Pemiats 3a1auun Ha KieTyaTol Oymare.

[TpoBOAUTE BEIYUCIEHUS U HAXOIUTh YHUCIOBBIC M OYKBEHHBIC 3HAUCHUS YIJIOB B
FeOMETPUYECKHUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX TIPU IEPECEUEHHUH JIBYX
MapaJJICIbHBIX MPSIMBIX CEKYIIECH. Pelats mpakTuyecKue 3aa4i Ha HaX0XKICHUE
YIJIOB.

Bnagers mNOHATHEM TEOMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEeAcisaTh
OMCCEKTPUCY yIJIa M CEPEAUHHBIN MEPIEeHIUKYISIP K OTPE3KYy KaK IeOMETPUUYECKHE
MECTa TOYECK.

DOopMyJIMPOBATH OIPEACIECHUS OKPYKHOCTH M Kpyra, XOpIbl M JUaMeTpa
OKPYKHOCTH, TOJb30BaThCS MX CBOMCTBAMHU. YMETh NPHUMEHSTH 3TH CBOMCTBA IpHU
pEIIEHUH 3a1a4.

Brnanets NoHATHEM OMMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lob30BaThCs (hakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJIbHUKA MEPECEKAIOTCA B OJJHOM TOYKE, U O TOM, UTO CEPEIUHHBIC
MEPHECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OJTHOM TOYKE.

Braners noHsTHEM KacaTenbHOU K OKPYKHOCTH, MTOJIb30BATHCS TEOPEMOM O
MEePIEHANKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tosb30BaThHCS MPOCTENIIUMY T€OMETPUUECKUMHU HEPABEHCTBAMU, IOHUMATh UX
MMPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOECHUS C IOMOIIBIO HUPKYJIS U
JINHEUKH.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO Kypca K KOHILY
oOydenus B 8 ki1acce:

Pacnio3HaBaTh OCHOBHbBIE BU/JIbI UETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS
UX CBOMCTBaMU IPH PELICHUH F€OMETPHUUECKUX 3a1au.
[IpuMeHsTh CBOMCTBA TOUKHM IIEPECEUEHUS MEIUAH TPEYTOJIbHUKA (LIEHTpa Macc) B
pEelIeHNN 3a/au.
BriageTs NOHATHEM CpeIHEN JTMHUM TPEYTOJIbHUKA U TPaNelu, IPUMEHSTh UX
CBONMCTBA IIPU PELICHUHU T€OMETPUUECKUX 3a1ad. [lonb3oBarscs Teopemon Paneca
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Y TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JIsl pEIIEHUS
PaKTUYECKUX 3a/a4.

[IpuMeHATh NPU3HAKU TIOJIOOMS TPEYTOIBHUKOB B PEIEHUH IT'€OMETPUYECKUX
3ajad.

[Tonb3oBatbess  Teopemoin  [ludaropa st pemieHUsT TEOMETPUYECKHX U
npakTUYecKux 3agad. CTpoUTh MaTEMaTUYECKYyI0 MOJENIb B INMPAKTHUYECKUX 3a/Jayax,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIHE JIIUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA U TAHT'€HCA OCTPOro yIila MPsIMOYTOJIBHOTO
TpeyrojabHuKa. [1071630BaThCSl STUMHU NOHITUAMH ISl PEIICHUS TPAKTUUECKUX 3a/au.

Boruncnate (pa3auuHbIMH CHIOCO0AaMHU) IJIOMIAAb TPEYTOJbHUKA W  IUIOMIAIH
MHOTOYTOJIbHBIX (pUryp (moJib3ysch, rie HeoOXoauMo, KajabKylnsaTopoMm). IIpumeHsaTs
IIOJIyYCHHBIC YMEHUS B IPAKTUYECKUX 33]1a4ax.

BrageTs NOHATUSAMU BIMCAHHOTO U LEHTPAIBHOIO YTIJIa, UCII0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, yriax MeXay XopJaMu (CeKYLUIMMH) U yTiie MEeXAy KacaTelbHOU U
XOpAOH IPU PELICHNU T€OMETPUYECKUX 3a1a4.

BitageTs NOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

IIpuMEHSATH MOIy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MaTEMaTHYECKHE MOJEIH
JUISL  3aJa4  peajbHOM JKW3HU M NPOBOAUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C IPUMEHEHHEM  MoJ0o0HUsi W  TPUTOHOMETpPUM  (MOJB3YACh, TZI€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpeameTHbIE PE3yNbTaTHl OCBOCHUS MPOrPaMMbl y4€OHOTO Kypca K KOHILY
oOyuenus B 9 kiacce:

3HaTh TPUTOHOMETPHUECKUE (PYHKITUU OCTPBIX YIJIOB, HAXOJIUTh C UX TOMOIIBIO
pa3NuYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PEIIeHUe MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C TMOMOIIBIO KaJdbKyJISATOpA) JJIMHBI W YIJIBI
JUTSl HeTaOJTMYHBIX 3HAYEHUH.

[Tonp3oBaThes (popMyllaMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPUYECKHUM
TOXXJIECTBOM  JUIsl HAXOXJACHHUS COOTHOIICHHH MEXIYy TPUTOHOMETPUYECKUMU
BEJTMYMHAMM.

Hcnonp30BaTh TEOpPEMBbI CHUHYCOB W KOCHHYCOB IS HAXOXKICHHS Pa3TMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOIHHUKOBY), TPUMEHSITh UX MPH PEIICHUN
Te€OMETPUUYECKUX 3a/1a4.

Brnangers monHsTHSMU TpeoOpa3oBaHMs TOO0OWS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX Guryp. [lonb3oBaThCcsi cBOMCTBAMU MOAO0OMS MPOU3BOJIBHBIX (UTYP, YMETh
BBEIYHCIIATh JJIMHBI M HAXOIUTh YIJbl Yy TMOAOOHBIX ¢uryp. IIpuMmeHsTH CBOMCTBA
noo0us B MPAKTHYECKUX 3aavax. YmeTh IPUBOIUTH

IPUMEPBI 10I0OHBIX (DUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCs TEOpEMaMU O TIPOU3BEICHUN OTPE3KOB XOP/I, O IPOU3BEICHUHU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.
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[lonb30BaTbCs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3UUECKUN CMBICT,
OPUMEHATh HMX B PEIICHUHM TIEOMETPUUECKMX U (Pu3nyeckux 3agad. lIpuMeHsATh
CKaJIIPHOE IPOU3BEICHNE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

ITonb30BaThCA METOAOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSATH €r0 B PELICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BiiageTs NOHATHAMYU NPAaBUJIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JIJIMHBI
YT OKPY>KHOCTH M PaJWaHHON Mephl YIUIa, YMETh BBIUMCIATH IIOIIAAb Kpyra U €ro
yacted. [I[puMeHATh oaydYeHHbIE YMEHUS B IPAKTUYECKHUX 3a1a49aX.

HaxoauTs ocu (WM HEHTPBI) CAMMETPUU GUTYP, TPUMEHATD JBHUKECHHSI TIIOCKOCTH
B IIPOCTEHIINX CITyYasX.

[IprMeHATh MOMy4YEHHBIEC 3HAaHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJEIIH
UL 3a7a4  pEalbHOM JKU3HU U NPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUSA
C IPUMEHEHUEM NOA00MS U TPUTOHOMETPUUECKUX (PYHKIHUH (IT0JIb3YACH, T
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Haumenoanue paznena |KomnuectBo OcHoBHOE OcHOBHBIE BUBI AEATEILHOCTH 00yUYaOIUXCS

(Tembl) Kypca 4acoB COoAEpKaHUE
[IpocTenmme 14 [Ipocrenmme DopMyJTHPOBATH OCHOBHBIE ITOHATHS U ONIPEIEIICHHUSI.
reoMeTpuyYecKue GUrypsl 1 reOMETPUYECKUE Pacno3HaBaTh U3y4eHHbIE T€OMETPUUECKUE (PUTYPHI,
ux cBoiicTBa. M3smepenue OOBEKTBHI. OnpeaeJsiTh UX B3aMMHOE PACIOJIOKEHNE, BHITIOJIHATH
F€OMETPUYECKUX BEJIUUYHH MHOroyronsHuK, YepTEK M0 YCIOBUIO 33/1a4U.
JIOMaHasl. IIpoBoauTsh IpocTENIINE TOCTPOEHUS C IOMOIIBIO LIUPKYJISA

CmexHbIe U
BEPTUKAJIBHBIE YTIIBI.
Pabora

C NPOCTEUIIINMH
YepTEIKAMU.
N3mepeHnne TMHENHBIX
Y YTJIOBBIX BEJTUYHH,
BBIYHCJICHHE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

HN3mepsTh TMHEHHBIE U YTIIOBBIE BEIMYNHBI TEOMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpeneasith «Ha r71a3» pa3MepPbl PeaIbHBIX 00HEKTOB,
NMPOBOAUTH IPyOyIO OLIEHKY UX Pa3MEPOB.

Pemathb 3a1a4un Ha BBIYHUCIICHHUE JJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTp 331a4n Ha B3aMMHOE PACIIOIOKEHUE
Tr€OMETPUUYECKUX (QUryp.

IIpoBoauTh KiIaccuPuKaIrioO yriioB, BBIYHCIAATD
JIMHEWHBIC U YTIJIOBbIE BEJIMYUHBI, IPOBOAUTH
HEO0OXOIUMBbIE JJOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUSI TEOMETPUU

TpeyroinbHuKu

22

ITonsiTue 0 paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh napbl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexkax (C yKkazaHUEM IMPU3HAKOB).
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MIEPBUYHBIC
IIPEICTABIICHUS

O paBHBIX PUrypax.
Tpu npusHaka
pPaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMaHBI
MPSIMOYTOJIBHOTO
TPEYTrOJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOO€epeHHbBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBa
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B F€OMETPUHU.
IIpssMOyTOJIBHBIN
TPEYTOJBHUK C YTIIOM
B 30°

BoiBoauTH ciieicTBUS (PAaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbLHUKOB.
D®opMyIHPOBaTH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PABHOCTOPOHHETO TPEYTOJbHUKOB; OUCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIBHUKA; CEPEIMHHOTO NEPHEHANKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOIbHUKA.

@®opMyJIHPOBATH CBOMCTBA U MTPU3HAKUA PABHOOEIPEHHOIO
TPEYTOJIbHHUKA.

CTpoutsb 4epTeXH, pemaTh 3aa4M C TOMOIIIbIO
HaxXO0JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATH NPU3HAKU PABEHCTBA MPSIMOYTOJILHBIX
TPEYTOJBbHUKOB B 3aJa4ax.

Hcnoab3oBaTh 11upoBHIE PECYPCHI AJIA HCCIEI0BAHUSA
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
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[lapannenbHbie MPSMBIE,
CyMMa YIJIOB TPEYTrOJIbHUKA

14

[TapannensHbie
IpsIMBIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIC

IIpU IIEpPECEUEHUN
napajuieIbHbIX
MPSAMBIX CEKYLIEN ).
[Ipu3nak
NapaJyIeIbHOCTH
IPSIMBIX Yepe3
PaBEHCTBO PaCCTOSHUM
OT TOYEK OJJHON
IpsAIMOM 10 BTOPOU
IPSMOM.

Cymma yrioB
TPEYroJIbHUKA.
Bremnue yribl
TPEYroJIbHUKA

@®opMyIHMPOBATH MOHATHE [TAPAJUICIBHBIX IIPSMBIX,
HAXOAUTh IPAKTUYECKHUE TPUMEPBHI.

M3yuaTh cBoOCTBa yIiIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
IapajuleNIbHBIX MPsAMBIX cekyen. [IpoBoauTs
JA0KA3aTeJbCTBA NAPALIEIBHOCTH JBYX MPSAMBIX C ITIOMOIIBIO
YIJ10B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEN MIPAMOM.

BuI4HCISATH CyMMY YTJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIBHUKA.
HaxoanTh yncioBbie 1 OYKBEHHbIE 3HAYEHUS YTIIOB

B FT€OMETPUYECKUX 3a7a4axX C UCIOJIb30BAHUEM TEOPEM

O CyMME YTJIOB TPEYTOJbHUKA U MHOIOYT'OJIbHUKA.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTUSA TEOMETPUN

OKpy HOCTb U KpPYT.
['eomeTprueckue
[IOCTPOCHUS

14

OKpy»XHOCTb, XOp/a U
THaMETpP WX CBOWCTBA.
KacarennHas

K OKPYHOCTH.
OKpy>XHOCTB,
BIMCAHHAsS B YTOJ.

D®opMyJIHPOBATH OIPeIeIeHUsI: OKPYKHOCTH, XOPHI,
JIMaMETPa U KacaTelIbHOU K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH yeprexu. UcciaenoBars,
B TOM YHCJIE HCIOJIb3YH LM} POBbIE pecypcehl:
OKPY’KHOCTb, BIIMCAHHYIO B YIOJI; IEHTP OKPYKHOCTH,
BIIMCAaHHOH B yYIOJI; PABEHCTBO OTPE3KOB




ITonsatue o I'MT,
MIPUMEHCHUE

B 3aJ1a4ax.
buccekrpuca u
CEepEIVHHBIN
MEPIICHIUKYJIIAP
KaK F€OMETPUUYECKUE
MECTa TOYEK.
OKpyX HOCTb,
ONMCAaHHAsA OKOJIO
TPEYTrOJIbHUKA.
OKpy»XHOCTb,
BIMCAHHAA

B TPEYTOJIbHUK.
IIpocrenmue
3a1a4u

Ha MOCTPOCHUE

KacaTeJIbHBIX.
HUcnoas3oBats metoa [ MT 1i1d noka3arenbcTBa TEOPEM O
MePECCUCHUH OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupio I'MT.

OBJjaaeBaTh NOHATUSIMH BIIMCAHHOW W OITMCAHHOU
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPY’KHOCTEM.

PemiaTh OCHOBHBIC 32124 HA MOCTPOEHME: YIJia, PABHOTO
JAHHOMY; CEPEIMHHOTO MEPNEHINKYIISIPA JAHHOTO OTPE3KA;
MPSIMOM, TPOXOAAIIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOU PSIMOi; OMCCEKTPUCHI JAHHOTO
yIJia; TpeyTroJIbHUKOB

10 Pa3JIMYHBIM AJIEMEHTaM.

3HAKOMUTBHCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

[ToBTOpEeHue, 0000IIeHNE 4 [ToBTOpEHUE U Pemarh 3aga4u Ha MOBTOPEHUE, MILTFOCTPUPYIOIIUE CBI3U
3HAHUM 0000IIIeHNe OCHOBHBIX | MEXIY Pa3IMYHBIMU YaCTSIMU Kypca
MHOHSITUYU U METOJOB
Kypca 7 Knacca
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIACC

HaumenoBanue paznena | KonudecTBo OcHoBHOE OcHOBHBIE BUBI ICATEIILHOCTH O0y4arOIIUXCS
(TemnbI) Kypca 4acoB coJiep)KaHue

UeThIpEXYTrOIbHUKA 12 [Tapamnenorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEKAX YETHIPEXYTOJbHUKHI
IIPU3HAKYU U CBOMCTBA. | pPa3HbIX BUAOB U UX 3JIEMEHTHL. POPMYIMPOBATH
YacTtHble ciryyan omnpeesIeHUs1: MapajuiesorpaMmMa, NpsMOyroJIbHUKA,
napauieiorpaMMoB pom0Oa, KBajparta, Tpareiuu, paBHOOOKOM Tpamneiuu,
(MpAMOYTOIBHUK, MPSIMOYTOJIbHOW TPaIelnH.
pom0O, KBaapar), ux Jloka3bIBaTh U UCIOJIB30BATH NPU PEeIICHUN 32124
IIPU3HAKU U CBOMCTBA. | MPU3HAKUA U CBOMCTBA: MapajuiesiorpaMma,
Tpamnenusi. MpsSIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneluuu, paBHOOOKOU
PaBHoOoOKas u Tpaneuuu, NpsiMOyTroJbHON TpaneuuH.
MPSIMOYTOJIbHAS IIpumeHsTHL METOA YABOCHUSI MEAUAHBI TPEYTOJIbHUKA.
Tpareiuu. Hcnoan3oBath 11udpoBbIe pecypehl IS UCCIETOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX (UTYP.
MEIMaHbI. 3HAKOMUTBCS ¢ MCTOPHEH PA3BUTHUS TEOMETPUU
LenTpanbHas
CUMMETPHS

Teopema Paneca u reopema 15 Teopema Paneca u IIpoBoAUTH MOCTPOECHUSA C IIOMOIIBIO HUPKYJIISA U TUHEUKU

0 IPOMOPIUOHATBHBIX
OTpe3Kax, MoJ0OHbBIC
TPEYTOJbHUKHU

TeopemMa

0 TIPONOPIIMOHATIBHBIX
OTpE3Kax.

Cpennsist nTuHUA
TpPEYroJIbHHUKA.

C ucnosnb3oBanue teopemsl daseca U TEOpEMbI

O MPOITOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLIUOHAIBHBIN OTPE30K.

IIpoBoauTH N10KA3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIBbHUKA IIEPECEKAOTCS B OTHOU TOYKE, U HAXOAUThH
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Tpaneuus, e€ cpeasss
JIMHMUSAL.
[IponopunonanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
ITonoGukIC
TPEYroJbHUKU. Tpu
IIpU3HaKa MO 00Ms
TPEYTOJIbHUKOB.
[Iprumenenue
noxoous

IIpU PELICHUU
MMPAKTUYECKUX 3a]1a4

CBA3b C LIECHTPOM Macc, HAXOAUTh OTHOLIEHUE, B KOTOPOM
MEJIMaHbI JEIATCA TOUYKOW UX NTEPECECUCHHUS.

HaxoauTh nogo0OHbIE TPEYTOJIBHUKH HAa TOTOBBIX YEPTEXKAX
C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB MO100US.
Pemathb 3a5a4uu Ha 10100HBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSTEIIBHOTO ITOCTPOEHUS YEPTEXKEN U HAXOKIACHUS
0JJOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10KA3aTEJIBCTBA C UCIIOJIb30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NPU3HAKA [10100MSI TPEYTOJILHUKOB.
IIpuMeHATH NOTyYEeHHBIE 3HAHNS IIPU PEILICHUN
F€OMETPUYECKUX U NIPAKTUYECKUX 3a4ad.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU

[Tnomans. Haxoxnenue
MJIOIIAJEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[1nomaay nofo0HbIX PUryp

14

CBoiicTBa IO aECH
F€OMETPUYECKUX
duryp.

DopMyJbl

JUTSL TITOIIA N
TPEYrOJIbHUKA,
napajjiesiorpamma,
Tparneiuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

duryp.

OgyageBaTh NEPBUYHBIMH NPEACTABJIEHUAMM 00 001IeH
TEOPUU II0IIAIH (MEphI), (POPMYJIUPOBATH CBOKCTBA
IUIOLIAAM, BBISCHITH UX HATJISIIHBIA CMBICIL.

BoiBoauTh (opMyIIbl IIOMIAAN MapaieorpaMma,
TPEYroJibHUKA, Tpareuuu U3 GopMyJibl TUIOIIAAH
NpsIMOYTOJIbHUKA (KBaJpaTa).

BbIBOAMTH (OPMYJIBI IJIOMIAAH BBITYKIOTO
YETBIPEXYTOJIbHUKA YE€PE3 TUArOHAIN U YIOJI MEKAY HUMH.
HaxoauTs momanu ¢puryp, n300paxE€HHBIX Ha KJIETYaTON
OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JOCTpavBaHUeE.




[Tnomamu dpuryp

Ha KJeT4yaTtou Oymare.
[Tnomanu nogo06HBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenne 3amag

C TIOMOIITLI0 METOA
BCIIOMOTATENbHOM
TJIOTIA TN

Pa30upaTs npuMepbl UCIIOIb30BaHUS BCIIOMOTaTENbHOM
IJIOIAIU JIJISl PEIICHUSI TEOMETPUYECKUX 3a/1ad.
HaxoauTsp mioniaaym mogo0HbIX GUryp.

BurumcasiTh miomaan pa3inyHbiX MHOTOYTOJIBHBIX (PUTYD.

Pemarn 3alavdi Ha 110maab € IMPaKTHYCCKUM
COACPKaHUECM

Teopema [ludaropa u
HayaJia TPUrOHOMETPUH

10

Teopema [ludaropa, u
€€ IPUMECHEHME.
Onpenenenue
TPUTOHOMETPHUUECKUX
(GyHKUIHNA OCTPOTO
yTJia MPSMOYTOJIbHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHE
COOTHOIIICHUS

B MIPSIMOYTOJIBHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPHUUECKOE
TOXAECTBO

Hoxa3biBaTh Teopemy [ludaropa, ucnosb3oBarh e

B IIPAKTUYECKHUX BBIYHUCIICHUSX.

DopMyIMpPOBaTh ONPEEIECHUS TPUTOHOMETPUUECKUX
(YHKIIMI OCTPOro yria, MPoBepsATh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIICHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEXKY CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaMmu B 45° u 45°; 30°
u 60°.

Hcnoan3oBatb GopMyIbl TPUBEIEHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO AJIS HAXOXKICHUS
COOTHOIICHHUI MEX]ly TPUTOHOMETPUUECKUMU (DYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHSATh OTyYEHHBIE 3HAHUS U YMEHUS NIPH PELIEHUU
OPAaKTUYECKUX 3a7au.

3HAKOMHTBCS C HCTOPHE pPa3BUTHSI TEOMETPUU
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YTIbl B OKPY’KHOCTH.
BrniucanHbie U ONMCAaHHBIC
YETHIPEXYTOJbHUKHU.
KacarenpHbie

K OKpyxHocTu. Kacanue
OKPYKHOCTEHN

13

Bnucannbie u
LEHTPAIbHBIE YTJIbL,
YTOJI MEXIY
KacaTeJIbHON 1
XOpAOH.

Yriael Mexay
XOopAaMH U
CEeKYIIUMHU.
Bnucannbie u
OIMCAHHBIC
YETBIPEXYTOJIbHUKY,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
F€OMETPUUECKUX
3aga4. Bzaumuoe
PACIIOJIOKEHUE IBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEHN

®opMyJIMPOBATh OCHOBHBIE OIPE/IEIICHUS, CBSI3aHHBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTp BOMCaHHBIE YIJIbI, ONMMPAIOIIUECS HA OJIHY AYTY,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
pPECYpPCOB, BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKU.

Hcnoab3oBaTh 3TH CBOKCTBA U MPU3HAKYU MPU PEIICHUH
3a1a4y
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[ToBTOpEeHue, 00001IEHNE 4 [ToBTOpEHue Pemathb 3aauM Ha MOBTOPEHUE, HJUTFOCTPUPYIOITHE CBI3H
SHAHWM OCHOBHBIX MIOHATHI U | MEXIY pa3IMYHBIMHU YaCcTSIMH Kypca
METOJIOB KypcoB 7 1 8
KJ1aCcCOB, 0000IIIeH1E
3HAHUH
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KIIACC

HaumenoBanue paznena | KonumdectBo OcHOBHOE OcHOBHBIE BUBI ICATEIIBHOCTH O0yYarOIIUXCS
(TemnI) Kypca 4acoB CoJIep)KaHue
Tpuronomerpus. TeopeMbl 16 Onpenenenue DopMyJIMPOBATH ONPeIeJIeHU TPUTOHOMETPUIECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MIPSAMBIX yTJIOB.
Penienue TpeyroibHUKOB GyHKUIHNA YTI0B OT BbIiBoauTH TEOpEMY KOCUHYCOB M TEOPEMY CUHYCOB
0° 1o 180°. ®opmynsl | (C painycoM ONUCAHHOW OKPYXKHOCTH).
npuBeacHus. Teopema | BoIBOAUTE (pOPMYJIBI U1 BLIYUCICHHS IJIOLIANEH
KOCHHYCOB, T€OpEMa € UCMOJIb30BAHHEM TeopeM TPUroHoMeTpuM (hopmyna
cCUHYCOB. Pelienue IJIOIA/IA TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YTOJI MEXKTY
TPEYTOJIBLHUKOB. HUMH, HOopMyJIa TIIOMIAAN YETHIPEXYTOIbHUKA YepPe3 €ro
[MpakTryeckoe JTMArOHAaJIU U YTOJI MEXy HUMH).
MIPUMEHEHUE Pemath TpeyrojabHUKH.
JIOKa3aHHBIX TEOpEM Pemathb npaktudeckue 3aqauu, CBOASIIUECS
K HAXOXJEHUIO PAa3JIMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA
ITonsTue
[IpeoOpazoBanue moaoousl. 10 0 Ipeo0pa3oBaHNH OcBauBaTh NOHATHE PEOOPA30BAHUS TIOI00US.
Metpuueckue 0100w, HccaenoBath OTHOLIEHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
COOTHOILICHUS CoOTBETCTBEHHBIE pu MpeoOpa3oBaHUM MO00HUS.
B OKPY>KHOCTH 3JIEMEHTBI OA00HBIX Haxoautsb npuMepsl mo00us B OKpY KaroIien
¢uryp. JENCTBUTELHOCTH.
TeopeMa BuiBoauTH METPHUYCCKHEC COOTHOICHUS MEXKY OTPE3KaAMU

O MPOU3BEICHUN
OTPE3KOB XOP/I,
Teopema

XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIOJIb30BAHUEM
BIIMUCAHHBIX YTJIOB U MOJ00HBIX TPEYTOJILHUKOB.
Pemath reomeTpruiecKue 3aa4u U 3aJ1a4d U3 peaIbHOU
KU3HH C UCTIOH30BaHUEM MOJ00HBIX TPEYTOJILHUKOB




O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
Teopema O KBajpare
KacaTeJIbHOM.
[Ipumenenune

B pELICHUH
r€OMETPUYECKUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIUMTAHUE
BEKTOpPOB,
YMHOKEHUE BEKTOPA
Ha YHUCJIO.
DU3NIECKUN U
r€OMETPUUECKUH
CMBICJI BEKTOPOB.
Paznoxxenue BekTopa
0 IByM
HEKOJUIMHEAPHBIM
BEKTOpAM.
Koopaunatel
BEKTOpA.

CkansipHoe
MPOM3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAMPABICHHBIE OTPE3KU,
HCCJIe0BaTh T€OMETPUYECKU (TIEpeMeleHue) u
(¢u3nueckuil (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHns CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCJIO, HCCJIe10BATh
T€OMETPUUYECKUN U (PU3NIECKUN CMBICIIBI ATHX OTIEPAIIHA.
Pemiatb reomeTpuiecKkue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAIPHOE NIPOU3BEAECHNUE BEKTOPOB,
BbIBOJUTH €0 OCHOBHBIE CBOMCTBA.

BopI4ucasiTb CymMMy, pa3HOCTb U CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB B KOOpJIMHATAaX.

IIpuMeHsATH CKaIsIpHOE IPOU3BEACHHUE JIs1 HAXOKIECHUS
JUTH U yTJIOB
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MIPUMEHCHUE
JUTST HAXOXKICHUS
JUTAH U YTJIOB.
Pemenue 3agau

C TIOMOILIbIO BEKTOPOB.
[Ipumenenue
BEKTOPOB JIJIA

pelieHus 3a1ad
N

JlekapTOBBI KOOPAUHATHI
Ha MIOCKOCTH

(PISUKH

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha MJIOCKOCTH.
YpaBHEHUE TPAMON.
YpaBHEeHHE
OKPY’KHOCTH.
Koopannatel Touek
IIepeceyeHus
OKPY’KHOCTH U
IIPSMO.

Meron koopauHAT
IIPU PELLICHUN
reOMETPUYECKHUX
3a/1a4, MPAKTUYECKUX
3a7a4

OcBauBath NOHATHE NIPIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHUE NIPSAMOM U OKPYKHOCTH. BblaessiTh
MOJIHBIA KBAJIpaT JUIsl HAXOXKICHHS LIEHTpa U paauyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTe 3a1aum Ha HAXO0XKJICHUE TOUYEK NIEPECEUCHHUS
IPSIMBIX U OKPYXKHOCTEM C IIOMOIIBIO METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOICTBA YIII0BOro KO3 GUIIMEHTA TPSIMOI
IIPYU PELIEHUU 3a]1a4, JIJIS1 ONPEIEIICHHS PaCIIONOKEHUS
IIPSIMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIIEHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a]1a4, JIsl TOCTPOCHMS] MaTEMaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMoab30BaThest 1151 TOCTPOCHUS U UCCIIEA0BAHUM
1IU(POBBIMH PECYPCAMH.
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[IpaBuIbHBIC
MHOTOYTOJIbHUKH.
JImnHa OKpyKHOCTH U
MJI0IA/1b KPYTa.
Brrancienue miomanen

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno n. Jlnuna
OKPY>KHOCTH, TyTH
OKPY’KHOCTH.
Pagnannas mepa
yTJIa.

[Tmomane kpyra,
CEKTOpa, CErMEHTa

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHo1b30BaThLCSA OHATUEM JIMHBI OKPYKHOCTH, BBEJEHHBIM
C IOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, OIIPeIesiTh
YUCJIO T, JUIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh Mepexox OT paAuaHHON MEpPHI yIiia

K FPalyCHOM U HAa0OOPOT.

OmnpenenasiTh I0MAAb KPyTa.

BoiBoguth popmy.ibl (B rpagycHON U paluaHHON Mepe)
JUISL JUTMH IyT, TUIOIAJEN CEKTOPOB U CETMEHTOB.
BbruncjasaTh miomaan Guryp, BKIOYAKOMUX JIEMEHThI
OKpPY>KHOCTH (KpyTa).

HaxoauTsh 1utomaam B 3aj1a4ax peajibHON KU3HU

JIBY>KEHUSI TITTIOCKOCTH

ITongaTne o ABHMKEHUH
IIOCKOCTH.
[TapayutenbHbIN
MEPEHOC, MOBOPOT
IIpumenenue

MPU PENICHUY 3a]1a4

Pa30upaTh npuMepsl, WUTFOCTPUPYIOLIUE TOHATHS
JBH>KCHUSL.

DopMyJTHPOBATH ONIPEACICHUS NTapaLIEIBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HEMOJABWKHBIE TOUKHU.

HaxoauTh LEHTPBI U OCH CUMMETPHI MpocTermmx Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEIIeHNN TeOMETPUYECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnmonb30BaTh 11 IOCTPOEHUS U UCCIIETOBAHUI

U (POBBIE PECypChl

[ToBTOpEeHUE, 0000IICHNE,
cHCTEMAaTH3as 3HaHUI

IToBTOpEHUE
OCHOBHBIX TOHATHUH U

OnepupoBath NOHATHAMM: UTYpa, TOUKA, IPsIMAsi, yTOJI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHUHN
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METOJ0B KypcoB 79
KJIacCOB, 0000IIeHHE
Y CHCTEMATU3AIUSA
3HAHUMU.
[Ipocrenmme
F€OMETPUYECKHUE
burypsl u ux
cBolicTBa. M3mepenue
r€OMETPUUECKUX
BEJIMYMH.
TpeyroyibHUKMU.
[TapamnenbHbie 1
MEPIICHAUKYJISIPHBIE
npsiMble. OKpYXHOCTb
U KPYT.
I'eomerpuueckue
MOCTPOEHUS. YTJIbI

B OKPY>KHOCTH.
Bniucanuele u
ONMCAHHBIE
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPYHOCTb.
YeThIpEXYTrOIbHUKU.
Brnincanusie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTrONbHUK, MEUAHA,
OHMCCceKTpHuca U BbICOTa TPEYTOJIbHUKA, TApaJIeIOrpaMM,
pOMO, IPAMOYTOJIBHUK, KBaIpaT, TPaNEeUUs; OKPY>KHOCTb,
KacaTelbHasl; pABEHCTBO U M0j1001e (Uryp, TPEYroJbHUKOB;
NapaJyIebHOCTh U MEPIEHANKYIIIPHOCTD IPSIMBIX, YTOJI
MEXAY MPSAMBIMU, CAMMETPHSI OTHOCUTEIBHO TOUYKU U
IPSIMOIA; IJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIA, IIJI0MIA/b,
NEPUMETP.

Hcnoab3oBath (popmMyabl: epuMeETpa U IIIOLIAAH
MHOTOYTOJIbHUKOB, JJINHBI OKPYXKHOCTH M ILIOIIAIN KpyTa,
00BbEMa MPSAMOYTOJIBHOTO MapajieJenuIeaa.
OnepupoBaTh NOHATHAMM: PSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; HCIOJIb30BATh 3TU NOHITHUS IS
IPEICTaBIICHUS JAHHBIX U PEIICHUs 3aa4, B TOM YHCIIe

U3 IpYruX y4eOHbIX MPEIMETOB.

PemaTp 3aqaumM Ha NOBTOPEHUE OCHOBHBIX MOHATHIA,
WUTIOCTPALIAIO CBSA3E€M MEXy pa3IMYHBIMHU YaCTSIMH Kypca.
BeiOuparb MeTox U151 pelIeHNs 3a1a4H.

PemaTp 3aqaum 13 NOBCEAHEBHOM )KU3HU
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Y OTFICAaHHBIC
YETHIPEXYTOJbHUKHU.
Teopema [Tudaropa u
Havaja
TPUTOHOMETPHH.
Pemenne o0mmx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIBHUKH.
[IpeobpazoBanms
MIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[I;momans.
Brruucnenue
wromnranen. [nomann
NMoI00HBIX (GUTyp.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM 1M(POBOM MHpPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK ¢ TOUYKHU 3PEHUS IPAKTUYECKUX MPUIOKEHUH, TAK U UX POJIU
B 00pa3oBaHUM, HEOOXOAUMOM KaxI0My 4enoBeKy. Bo3pacraeT uncio mpodeccuit, npu
OBJIAZICHUM KOTOpPbIMU TpeOyercs Xopomiass 0a3oBas MOArOTOBKAa B  00JIacTH
BEPOATHOCTHU U CTAaTUCTHKH, TaKasl MOATOTOBKA BayKHA JUIsSl IPOJOJKEHHSI 00pa30BaHUs
U 17151 yCIIeUTHON pOo(eCCUOHATIBHON Kaphephl.

Kaxx1p1i1 4esI0BEK NOCTOSHHO NMPUHUMAET PEUICHUS] HA OCHOBE UMEIOIIMXCS Y HETO
JAHHBIX. A st 00OCHOBAaHHOTO MPUHATHS PEIICHHUS B YCIOBUAX HEIOCTaTKa WIIU
n30bITKa HWHGOpPMAIMU HEOOXOJMMO B TOM UHCIE XOpOHio cHOopMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

VIMeHHO MOATOMY OCTpO BCTaia HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOyUAIOIIUXCS
(YyHKIHMOHAIBHYIO T'PAMOTHOCTh, BKJIIOYAIOLIYI0 B c€0s B KauyeCTBE HEOTHEMIIEMOMN
COCTABJISIIOLIEN YMEHHE BOCHPUHMMATh M KPUTUYECKU aHAJIU3UPOBATH HMH(OpPMAIUIO,
MPE/ICTABICHHYIO B PA3JIMYHBIX (POpMax, MOHUMATh BEPOSITHOCTHBIA XapaKTEp MHOTHUX
peanbHbIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH NPOCTEHIINE BEPOATHOCTHBIE
PaCU€THI.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMHM NpPHHIMIAMH cOOpa, aHaau3a |
NPEACTABICHUS] JIAHHBIX W3 pa3MYHbBIX cdep JKU3HU OO0IecTBa M TrOCyJapcTBa
npuoOIaeT OoO0yyaromuxcsi K OOIIEeCTBEHHBIM HWHTepecaMm. V3ydenwe OCHOB
KOMOMHATOPUKM PA3BUBAET HAaBBIKM OpraHU3alMK nepedopa U MOACYETa Yucia
BapMaHTOB, B TOM YHCJE B NPUKIATHBIX 3aJadaxX. 3HAKOMCTBO C OCHOBAaMHU TEOPUHU
rpadoB co3gaéT maremaruueckui ¢GyHaamMeHT s (OPMUPOBAHMUS KOMIETEHIUH B
obnactu MHPOpPMATUKH W HUPPOBBIX TexHOJOTWM. [Ipy H3ydeHUM CTATUCTHKU H
BEPOATHOCTH OOOTAlIAIOTCs MPEACTABICHUS OOYYarOIIMXCS O COBPEMEHHOW KapTHHE
MHUpa U METOJIaX €ro MccienoBaHus, GOPMHUPYETCS MOHUMAHUE POJIM CTATUCTUKH KaK
UCTOYHMKA COLMAJbHO 3HAYUMOM HH(OpPMAlMM W  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOI'O MBIIIJIEHUS.

B cooTBeTcTBUM C JaHHBIMH LIETSIMH B CTPYKType HpOrpaMMbl yueOHOro Kypca
«BeposTHOCT U CTaTUCTHKA» OCHOBHOTO O0IEro 0Opa30BaHUs BBIJCIEHBI CIIEIYIONINE
coJiepkaTelibHO-MeTonuueckre JmHuu: «llpeacraBieHne MaHHBIX W OMHcCaTeNbHAs
CTaTUCTHKa», «BeposTHOCTHY, «iaeMeHThl KOMOUHATOpUKW», «BBeaeHue B Teopuio
rpadoBy.

Conepxxanne nuHuM «lIpencraBieHne NaHHBIX W OINUCATEIbHAs CTATUCTHKA»
CIIy’)KUT OCHOBOHM AJi1 (pOpMHpPOBaHUS HaBBIKOB paObOThl ¢ MH(OpPMALMEN: OT YTEHUs U
UHTEpIpeTanud HHPOpMAIMU, MPEACTAaBICHHOW B Ta0nWlax, Ha JAWarpaMMax u
rpagukax, 10 cOopa, NpeJCTABICHUS U aHAJIN3a JaHHbIX C UCIIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEepPUCTUK CpPEeOHUX M paccenBaHus. Pabotas ¢ IaHHBIMH,
oOydJaromyecss yd4aTcsi CUYWTHIBAaTh ¥ WHTEPIPETHPOBATH JIaHHBIC, BBIIBUTATH,
apryMEHTHUPOBaTb W KPUTUKOBAaTh MPOCTEHIIME THUIIOTE3bl, Pa3MBIIUIATh HAJ
dbakTopamu, BBI3BIBAIONIMMU HM3MEHYMBOCTh, W OILICHMBaTh WX BIHMSHUE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U IPOLECCHI.

NHTyWTHBHOE TpPENCTABICHUE O CIy4YalHOM W3MEHYMBOCTH, HCCIEI0BaHUE
3aKOHOMEPHOCTEN M TEHICHUHM CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW I M3Y4YCHHS
TEOPHUH BEPOSATHOCTEHN. bolblloe 3HaYeHne UMEIOT MPAKTUYECKUE 3a]JaHNUs, B YACTHOCTH
OMBITHI C KIIACCHYECKUMH BEPOATHOCTHBIMHU MOJIEISIMHU.

[ToHsiTHE BEpOSITHOCTU BBOJIUTCS KaK Mepa MpaBaoNoa00us CIy4alHOTO COOBITHSI.
[Tpu n3ydyennn yueOHOro Kypca oOyqaronifecs: 3HaKOMSITCS C MPOCTEHIIIMMHI METOJaMU
BBIYUCJIEHUS BEPOSITHOCTEN B CIIyYalHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOAaMU, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIOIINMMU CTaBUTh U
pemath OoJsiee CIOKHbIE 3a/1aui. B yueOHbIi Kypc BXOIAT HayalbHbIE IPEACTABICHUS O
CIIy4allHbIX BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax yueOHOro Kypca oCyIiecTBIsSETCS 3HaKOMCTBO O0YyYaroUIXcs ¢
MHOKE€CTBAaMU U OCHOBHBIMH OIEPALUSIMU HAJl MHOKECTBAMU, PACCMATPUBAIOTCS
MpUMeEpPbI IPUMEHEHHS 1JI PELICHUS 3a]1a4, a TAK)KE UCIIOJIb30BaHUs B IPYTUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeAMeTax.

B 7-9 knaccax wusydaercss y4deOHbI Kypc «BeposTHOCTP M CTaTUCTHKA», B
KOTOPBINA BXOJSAT pas3zebl: «IIpencraBnenue JIAHHBIX U

onucaTesbHasl CTaTUCTHKa», «BepodaTHocTh», «IeMEeHTHI
KOMOMHaATOpUKN», «BBenenue B Teoputo rpadoBy.

OO0miee 4YUCIO YacoB, PEKOMEHJOBAHHBIX JUIsI U3Y4YeHUs] Y4eOHOro Kypca
«BeposiTHOCTh U cTatucTUKa», — 102 yaca: B 7 kiacce — 34 yaca (1 gac B Heneno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 gaca (1 yac B Hefeno).

COJEPXXAHUME OBYUYEHUA
7 KIIACC

[IpencraBienre AaHHBIX B BHAE TaOiuL, Auarpamm, TpadukoB. 3arojJHEHHE
Ta0NHIl, YTCHUE W TIOCTPOCHHE JUarpaMm (CTOJOMKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHBIX MpoleccoB. M3BneueHne MHGOpMALMK U3 JUarpaMMm M
TaOJINIL, UCTIONB30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeaHee apu(dMeTrueckoe,  MeauaHa, pa3max,
HauOosblllee W HAUMEHbIIEE 3HAUYeHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYUBOCTH.

Cry4yaliHbIi 3KCIIEPUMEHT (OMBIT) U CllydailHOe coObITHE. BEpOATHOCTD 1 yacToTa.
Ponb MaJIOBEpOSITHBIX M IPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJE U B OOILIECTBE.
MoHeTa u UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmuna, pedpo. Crenens BepmmHbL. Yncno pédep u cymmapHasi CTETICHb
BepiuuH. [Ipencrasnenue o cBsa3Hoctu rpada. Llenu u nukisl. [lytu B rpadax. O6xox
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rpada (aunepoB myTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3amay ¢
MTOMOIIBIO TpadoB.

8 KVIACC

[IpeacraBienuie NaHHBIX B BUE TaOIMI], 1UarpamMmm, rpaduKoB.

MHO0X€eCTBO, JIEMEHT MHOKECTBA, TOJAMHOXKECTBO. Orepanuy Hal MHOKECTBAMMU:
o0beMHEHUE, nepecedeHue, nomnojaHeHue. CBoicTBa omnepainuil HajJ MHOXECTBaMHU:
IIEPEMECTUTENBHOE, COYETATEIIBHOE, PACIIPEACIIUTENBHOE, BKIIOUCHUS. Vcronb30Banne
rpauueckoro MpeACTaBICHUS MHOXKECTB [Jisi OMHCAHUS PEabHBIX IPOIECCOB H
SIBJICHUH, TIPU PELICHUH 3aa4.

N3mepenue paccenBaHus TaHHBIX. /ucriepcus U CTaHAApTHOE OTKJIIOHEHUE
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMeHTapHble COOBITHS cllydailHOro onbiTa. CiiyyaiiHele coObITUs. BepostHocTH
coObITUH. ONBITHI C PABHOBO3MOXXHBIMU 3JEMEHTapHbIMH COOBITUAMU. CiaydailHbIN
BbIOOD. CBSI3b MEXAYy MAJIOBEPOATHBIMU U MPAKTUYECKH TOCTOBEPHBIMU COOBITHSIMU B
pupojie, OOIIECTBE U HAyKe.

HepeBo. CBOWCTBa JAEPEBBEB: €IUHCTBEHHOCTH ITyTH, CYIIIECTBOBAHHE BUCSIYCH
BEpUIMHBI, CBSI3b MEXJYy YKMCIOM BEpIIMH W yucioM péodep. [IpaBuino ymMHOXEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBonosnoxueie coobiTus. Juarpamma Ditnepa. O0beIMHEHNE U TIEPECEUCHUE
coObITnii. HecoBmecTHble cOObITHS. DOpMysia CIOKEHHUSI BEPOSTHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coObiTusa. IIpencraBnenue
JKCIIEpUMEHTa B BHJE JepeBa. PelieHne 3a1ady Ha HAXO0XKIECHHE BEPOATHOCTEH C
MOMOIIBIO JIEPEBA CIIyYallHOTO SKCIIEPUMEHTA, TarpaMm Jiepa.

9 KIIACC

[IpeacraBnenne NaHHBIX B BUE TaOIHII, TUarpamMm, rpadukoB, MHTEPIPETALIHS
JTaHHBIX. UTeHHEe U TOCTPOEHUE TabuIIl, AuarpamMm, rpaKkoB 1O peaTbHbIM JJAHHBIM.

[TepectanoBku u paktopuan. CoueTaHust U YUCIO COUETaHUM. TPEYroIbHUK
[Tackans. Pemenue 3amad ¢ MCHOMb30BaHIEM KOMOMHATOPUKH.

I'eomeTpuueckast BeposTHOCTb. CiydyaliHbIi  BBIOOp TOYKM U3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

HcnbiTanue. Ycenex u Heynada. Cepust UCIIBITaHUN 10 iepBOro ycnexa. Cepus
ucneiTannii bepaymm. BeposatHocTu coObITHIT B cepun ucnibITaHui bepHyu.

CinyuvailHasg BeJIMYMHA W PACIPEICICHUE BEPOSITHOCTEM. Marematnyeckoe
oxuganue u aucriepcus. [Ipumepbl MaTeEMaTHYECKOTO OXKHUAAHUS KaK TEOPETHYECKOTO
CPEOHEr0 3HAYCHUS BEIMYMHBI. MaTEMATUYECKOE OXKUJIAHUE U JTUCIEPCHUS CIyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAaHUN bepHym».

[TonsiTe o 3akoHe 60bIMX yucen. 3MepeHne BEpOITHOCTEN C TTOMOIIBIO YaCTOT.
Ponb 1 3HaueHHe 3aKOHa OOJBIINX YUCEN B IPUPOJE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOSHUS MPOrPaMMBbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 KJjiacce:

Yurate wuHOpManMIO, NPEACTaBICHHYI0 B TalOiauIax, Ha JAMarpaMMax,
OpEJICTaBIsATh JAaHHbIE B  BHUJAE Ta0NMl, CTPOUTH JUArpaMMbI(CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYEHUH.

OnuceIBaTh M UHTEPIPETUPOBATH PEATILHBIE YHCIOBBIE IAHHBIE, IPEJCTABICHHBIC B
TabnuIax, Ha IuarpaMMax, rpadukax.

Hcnonb30BaTh 111 ONMCAHUS JaHHBIX CTATUCTUYECKUE XapAaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, MearaHa, HaubOoJIbIlIee U HAMMEHbIIEE 3HAUCHUS, pa3MaXx.

NmeTrr mpencTaBiieHHE O CIydalHOM W3MEHUYMBOCTHM Ha IIpUMEpax IEH,
(U3MYECKUX BEJIMYUH, AHTPONOMETPUYECKUX JIAHHBIX, HUMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

[IpeameTHbIE pE3yNbTaThl OCBOEHUS IPOrPaMMbl YU€OHOTO Kypca K KOHILY
oOyudenus B 8 ki1acce:

N3Bnekats u mpeoOpa3oBbIBaTh HH(MOPMAIIUIO, TPEICTABICHHYIO B BUJIE€ TaOJIMII,
TuarpaMm, rpauKoB, IPEICTABIATh JaHHbIE B BUE TaOIUII, 1UarpamMm, rpadukoB.

OnuceIBaTh JaHHBIE C MOMONIBIO CTATUCTUYECKUX MTOKA3ATENEN: CPEIHUX
3HAYEHUHN U Mep paccenBaHus (pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxonuTth 4acTOTHI YMCIIOBBIX 3HAYEHUM U YACTOTHI COOBITHI, B TOM YHCIIE TI0
pe3yabTaTaM U3MEPCHHUN 1 HAOTFOACHU.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITHH B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIC B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Ucnonb3oBath rpaduueckue MOIEIN: AEPEBO CIIy4aliHOTO SKCIIEPUMEHTA,
JAarpaMMmebl Ditiepa, YuciaoBas npsimasi.

OneprpoBaTh NOHITUSIMUA: MHOKECTBO, ITOJIMHOKECTBO, BBITIOJIHATH ONEpalliy HaJl
MHOKECTBaMU: 00beAMHEHUE, TIEPECCUCHUE, TOTTOTHEHUE, TEPEUUCTISATh SJIEMEHTHI
MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBathk rpaduaeckoe MpeacTaBiICHIUE MHOXKECTB U CBSI3€H MEXITY HUMU IS
OTMCaHUS MPOIECCOB U SIBJICHU, B TOM YHCJIE TIPU PEIICHUU 3a/1a4 U3 APYTUX YU4EOHBIX
IIPEIMETOB U KyPCOB.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS IPOTPAMMBI YU€OHOTO Kypca K KOHITY
oOyueHus B 9 kiiacce:

W3Bnekats u mpeoOpazoBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BHUJAE TaONHIl, JUarpaMM, rpadukoB, MPEICTaBIATh JAHHBIE B BUJC
TabNIuI, IUarpaMm, rpauKoB.
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Pemate 3amaum  OpraHM30BaHHBIM  TEpeOOPOM  BapUaHTOB, a  TaKKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonb30BaTh ONMUCATENIbHBIE XaPAKTEPUCTUKH I MACCUBOB YMCJIOBBIX TAHHBIX,
B TOM YHCJIE CPEAHUE 3HAUCHUSI U MEPhI pACCEUBAHMUS.

HaxoauTk 4acTOThI 3HAYEHUN U YACTOTHI COOBITHS, B TOM YUCIIE TTOJIb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUHN U HAOII0ICHUN.

HaxoauTh BepOSATHOCTU CIy4ailHBIX COOBITUI B M3yUYE€HHBIX OMBITaX, B TOM YUCIIEC B
OMBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCTIBITAHUU 10
IIEPBOrO YCIIE€Xa, B CEPUSAX UCTIBITAHUN bepHyIun.

HNmeTh npencTaBlIeHUE O CIIyYalHOM BETMYMHE U O PACTIPEICICHUN BEPOSITHOCTEM.

NmMeTs mipeacTaBlieHHE O 3aKOHE OOJIBIIMX YHCEN KaK O TIPOSIBJIICHUU
3aKOHOMEPHOCTH B CIy4ailHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIIUX YUCET B
IpUPOAE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmeHnoBanue paznena |[KoiaudecTsBo OcHOBHOE coaepKaHue OCHOBHBIE BU/IBI IEATEIBHOCTH O0YUaIOLINXCS
(Temsl) Kypca 4acoB
[IpencraBieHne TaHHBIX 7 [IpencraBnenue TaHHbBIX OcBauBaTh C1OCO0BI IPEICTABICHHUS

B TaOiuiax. [Ipaktuyeckue
BBIYUCJICHUS 110 TaOJIUYHBIM
JaHHbIM. M3BIICUECHUE U
WHTEpHpeTalus TaOIMIHbBIX
naHHbIX. [ [pakTnueckas
pabota «Tabmuip.
['paduueckoe
MPECTaBICHUE TaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIOYATHIX)
nuarpaMmm. UrteHue u
MIOCTPOCHUE AUATPAMM.
[Ipumepsl gemorpapuyeckux
Jarpamm.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTATUCTUYECKUX JIaHHBIX M YUCIOBBIX MACCUBOB
C IOMOIIBIO TaOIUI] M TMarpaMM C UCIOJIb30BAHUEM
aKTyaJIbHbIX U BaXXHBIX JaHHBIX (IeMorpaduueckue
JAHHBIE, TPOU3BOACTBO MPOMBIIIJIEHHON U
CEJIbCKOXO35IMCTBEHHON NPOAYKIUHU, OOLIECTBEHHBIE
U IIPUPOJIHBIC SBJICHMUS).

N3yuyaTh MeToabl pabOThI ¢ TAOJIUYHBIMU U
rpauyecKuMu IpeaCTaBICHUSIMU JaHHBIX C
ITOMOIIIBIO IIU(POBBIX PECYPCOB B XO/I€
IPaKTUYECKUX padOT

OmnucareapHas CTAaTUCTHUKA

Yucnossie Habopwl. CpeaHee
apu(pMeTHYEeCKOe.

Menunana urcioBoro Habopa.

OcBauBaTh NOHATHSI: YUCIIOBOM HaOOp, Mepa
[EHTPaJbHON TEHJICHIINM (Mepa IIEHTpa), B TOM YUCIIe
cpenHee apudmMeTnIecKoe, MeuaHa.
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Y CcTONUMBOCTS MEUAHBI.
[TpakTuyeckas padota
«CpenHue 3HaUCHUS.
HauGonbliee 1 HauMeHbIIIEE

3Ha4YCHMA YHCIIOBOT'O Ha60pa.

Pasmax

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C TOMOILBIO
CpenHero apudmeTrueckoro U Meauansl. Pemarn
3a1a4H.

HM3yuyarh cBOMCTBA CPEIHUX, B TOM YHUCIIE

C TIOMOIIBIO IUPPOBBIX PECYPCOB, B X0OJI€
PaKTHYECKUX padoT.

OcBauBaTh NOHATHA: HAMOOJbIIEE U HAUMEHbIIIEE
3HAYEHUS YUCIOBOTO MACCUBA, Pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a OMUCaHUs
JTAHHBIX B COOTBETCTBUM C IPUPOJON TAHHBIX U
LEJIIMU UCCIIEOBAHNS

CnyqaﬁHaﬁ HU3MCHYUBOCTD

CiyuaiiHasi ©3BMEHYMBOCTh
(npumepsr). Yactora
3HAYEHHUU B MACCUBE
JaHHBIX. | pynmupoBka.
I'mcrorpaMmel.
[Ipaktruueckas paborta
«CrnyyaliHasi U3MEHYUBOCTbY

OcBauBaTh NOHATHUS: YaCTOTA 3HAUYECHUN B MACCUBE
JNAHHBIX, TPYNIMPOBKA TaHHBIX, THCTOTPaMMA.
CTpouTh 1 aHAIM3MPOBATH I'MCTOIPAMMBI,
NOAOUPATH MOAXOIAIINN 1IAr TPYIIIHUPOBKHU.
OcBauBaTh rpaduyeckue NpeCTaBIeHUs Pa3HbIX
BUJIOB CIIy4allHOM U3MEHYMBOCTHU, B TOM YHUCJIE

C IOMOLIBIO LIUPPOBBIX PECYPCOB, B X0OJ1€
IPaKTUYECKON padOThI

Beenenue B Teopuro rpados

I'pad, Bepmuna, pedpo.
IIpencraBnenue 3amaun

¢ momortpio rpada. CreneHb
(BaJICHTHOCTD) BEPILUHBI.
Yucno pédep u cymmapHas
CTeIeHb BepiuH. Llens n

OcBauBathb nousATHA: rpad, BepuimHa rpada, pedpo
rpada, cTerneHb (BaJIGHTHOCTh BEPIIMHBI), IIETTh U
UK.

OcBauBaTh NOHATHS: TTyTh B Ipade, ilIepoB MyTh,
o0xon rpada, OpueHTUPOBAaHHBIN Tpad.

Pemiath 3a1a4M Ha IOMCK CYMMBI CTEIIEHEN BEPILIUH

95



nuki. [1yTe B rpade.
IIpencrasienue o CBI3HOCTH
rpada. O6xox rpada
(3iJ1IEpOB MYTH).
[IpencraBienue

00 OPUEHTHPOBAHHBIX

rpadax

rpada, Ha MoucK 00xo/a rpada, Ha MOUCK MyTei

B OPUECHTHPOBAHHBIX Tpadax.

OcBauBaTh c1OCO0bI IPEICTABICHUS 3a/1a49 U3 Kypca
anreOpbl, TEOMETPUH, TCOPUH BEPOSATHOCTEH, IPYTUX
IIPEIMETOB C MTOMOIIBIO TPadoB (KapThl, CXEMBI,
ANEKTPUIECKUE TIeTH, (YHKITMOHATLHBIC
COOTBETCTBHSI) Ha MpUMeEpax

BeposTHOCTh M 4acToTa
CIIy4afHOTO COOBITHS

CityyaiiHbIN OIIBIT U
CIy4yaiiHOE COOBITHE.
BepositTHOCTB M yacToTa
coObITus. Poib
MaJIOBEPOSTHBIX U
IPAaKTHYECKU JOCTOBEPHBIX
cOOBITHI B IPUPOJIE U

B oO1IecTBe. MoHeTa U
UTpaibHast KOCTh B TEOPHH
BEPOSTHOCTEM.
[IpakTuueckas pabora
«YacToTa BbITIaJIEHUS OPIIa

OcBauBaTh NOHATHS: CIIyYalHBIN ONBIT U
ClIy4ailHoe cOOBITHE, MAJIOBEPOSTHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAYMMOCTDh MAJIOBEPOSITHBIX COOBITHIA

B IIPUPOJIE M OOIIECTBE HA BAXKHBIX IIPUMEPax
(aBapuu, HECUACTHBIE CIy4Yau, 3alluTa IEPCOHATBHOMN
uH(popMaim, nepenayda JaHHbIX ).

N3yuyaTh posb KIIacCUYECKUX BEPOSTHOCTHBIX
Mojienelt (MoHeTa, UTpalibHasi KOCTh) B TEOPUU
BEPOSITHOCTEH.

Hao0sroaaTh U M3y4aTh 4acTOTY COOBITUIN B IPOCTHIX
AKCIIEPUMEHTAX, B TOM YUCJIE C IIOMOIIIBIO ITU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON pabOThI

O06o061menue,
CUCTEMAaTH3alig 3HAHUMN

[IpencraBnenue TaHHBIX.
OnmucarenpHas CTATUCTHKA.
BepostHOCTB CitydaliHOTO
CcOOBITHUA

IMoBTOPATH U3yUYEHHOE U BHICTPAUBATDH CUCTEMY
3HAHUU.

PemaTh 3agqaum Ha NpeCTaBICHUE U ONMCAHUE
JAHHBIX C TOMOIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:kaaTh NpUMeEPbI CIIy4aliHbIX COOBITHIA,
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MaJIOBEPOSTHBIX U MPAKTUYECKU IOCTOBEPHBIX
CITy4ailHBIX COOBITUH, MX POJIK B IPUPOJIE U KU3HU
YeJI0BeKa

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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8 KVIACC

HaumenoBanue pasaena |KommuecTBo OcHOBHOE cOJIepKaHue OcHOBHBIE BUBI JEATEIBHOCTA 00YYAIOIUXCS
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienne TaHHBIX. IoBTOPSTH M3yUYCHHOE U BHICTPAUBATH CUCTEMY

7 xJj1acca

OnucarenbHas CTaTUCTHKA.
Cﬂy‘{aﬁHaH HU3MCHYMBOCTD.

Cpennue uncioBoro Hadopa.

Crnyuaiinbie COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSTHOCTEM:
MOHETa U UrpajbHas KOCTh

3HAHUMU.

PemiaTs 3aga4m Ha IPEACTABIIEHNUE U OMIMCAHUE
JTAHHBIX C IOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
PemiaThb 3aga4m Ha IpEACTABICHUE TPYIITUPOBAHHBIX
JTAaHHBIX W OTMIMCAHUE CITyYaHON N3MEHYMBOCTH.
Pemiats 3aga4u Ha onpeAeICHUE YaCTOTHI
CIIy4ailHbIX COOBITUH, 0OCYKJIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX M MPAKTUIECKU
JIOCTOBEPHBIX CITy4alHbIX COOBITUMN, UX POJIU B
MIPUPOJE U )KU3HU YEIIOBEKA

OnucarespHasg CTAaTUCTHKA.
PaccenBanue TaHHBIX

Otkionenus. Jlucnepcus
JUCJIOBOTO Habopa.
CranaapTHOE OTKIIOHEHHE
YHCJIOBOTO Habopa.
Jlnarpammebl paccenBaHus

OcBauBaTb NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITI0JIb30BATb OTU XapPAKTCPHUCTUKHU
JJIS1 OITMCaHUA paCCCUBAHUA JaHHBIX.

BI)I}IBI/IFaTI) runoTe3nl 00 OTCYTCTBHH WJIW HAJIUYHNHU
CBA3H IO AarpaMmam paCCCrBaHMs.

CTpOI/ITb JuarpaMMbl paCcCCHUBaHU 110 HMCIOIIUMCH
JaHHBIM, B TOM YHUCJIC C ITIOMOIIBIO KOMIIBIOTEPA
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MHoxkecTBa

MHOXEeCTBO, HOAMHOXKECTBO.
Omnepauuu Haj
MHOJKECTBaMU: 00bEIMHEHHUE,
repecedyeHue, I0MOJTHECHHE.
CgolicTBa onepanui

HaJ MHO>KCCTBaMHU:
MIEPEMECTUTENBHOE,
coyeTaTesIbHOE,
pacnpeaeauTeIbHOE,
BKJIFOUCHUS.

['paduueckoe
MPEJICTABIICHUE

MHOKECTB

OcBauBaTh NOHATHA: MHOXXECTBO, FJIEMEHT
MHOKECTBA, OJIMHOKECTBO.

BoInoJHATH onepanum HaJl MHOXECTBAMU:
o0beMHEHNE, IEPECEUEHUE, TOITOJHEHHE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUEeTaTEeIbHOE, PACIPENEIUTEIBHOE, BKIIOUEHUS.
Hcnoab3oBaTh rpadguueckoe npeacTaBieHue
MHOKECTB IIPH OMMCAHUU PEAIbHBIX MPOLECCOB U
SIBJICHUM, TIPU PEILICHUU 3a]1a4 U3 APYTUX y4eOHbIX
MPEIMETOB U KypPCOB

BeposTHOCTB CiiydaitHOTro
cOOBITHUS

DneMeHTAPHEBIC COOBITHS
Crnydaitnbie cOOBITHS.
biaronpusTcrByromue
AJIEMEHTApPHBIE COOBITHUSI.
BepostHOCTH COOBITHIA.
OnBITH C PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.
Cnyualinbiii BEIOOD.
[IpakTrueckas paborta
«OnbITHI

C pPaBHOBO3MO>KHBIMU

OcBanBaTh NOHATHS: DJICMEHTAPHOE COOBITHE,
Cily4aiiHOoe cOOBITHE KaK COBOKYITHOCTD
0JIaroNpUATCTBYIONIUX AJIEMEHTAPHBIX COOBITHH,

PaBHOBO3MOXKHBIC 3JICMCHTAPHBLIC coObITud. Pemathp

3aJlauM Ha BBIYUCJICHUE BEPOSATHOCTEH COOBITHI 110

BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH CIIy4aitHOTO

onbITA.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIE

C MMOMOUIBI0 KOMITBIOTEPA.
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AJIEMEHTapHBIMU
COOBITHUSIMI

IIpoBoauTH M M3y4aTh ONBITHI

C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(c UCIIOJIB30BAaHUEM MOHET, UTPAJIbHBIX KOCTEM,
OPYTUX MOJEIEH) B X0J1€ MPAKTUYECKON pabOThI

Beenenue B Teoputo rpadon

HepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTD TyTH,
CYIIIECTBOBAHUE BUCSYECH
BEPIIUHBI, CBA3b MEXK]Y
YUCJIOM BEPIIUH U YUCIOM
pé6ep. [IpaBuio yMHOKEHHUS

OcBauBaTh NOHATHA: JIEPEBO Kak rpad 6e3 nukia,
BHCsYas BepinHa (JIUCT), BETBb JIepeBa, MyTh

B JIEpEBE, TUAMETP JAEpeBa.

HN3yyarts cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCIUYEH
BEPILUHBI, €AUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMMU, CBA3b MEXK/y YHCIIOM BEPILIUH U YHACIOM
peoep.

Pemars 3aga4u Ha MOUCK U NEPEYUCIICHUE Ty TEU

B JIEpPEBE, ONPEACIICHNE YUCIIA BEPIIUH WK pEOEp

B JIepeBe, 00X0/1 OMHAPHOTO JIepeBa, B TOM YHUCIIE C
MIPUMEHEHUEM TPABUJIa YMHOXKEHUS

CrydaitHbie cCOOBITHS

[IpoTHUBOIOI0KHOE COOBITHE.
[wnarpamma Ounepa.
OOBeuHEHNE U TTIEPECCUCHUE
coObITHil. HecoBmecTHbIC
coObITusi. Dopmyna
CJI0’KEHUSI BEPOATHOCTEMN.
[IpaBuiIO yMHOXKEHUS
BEPOSATHOCTEU. Y CIIOBHAS
BEpOITHOCTh. HezaBrucumeble

OcBauBaTh NOHATHSA: B3aMHO IMPOTHBOIOJIOKHbIE
COOBITHSI, OTIEpAllUH HAaJT COOBITHUSIMU, OOBETUHEHNE U
nepecevyeHre coobITUl, AuarpaMmma ditiiepa
(Diinepa—BeHHa), COBMECTHBIE M HECOBMECTHBIC
COOBITHSL.

N3y4yaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHUS
JBYX COOBITUH ((hOPMYIIBI CTIOKEHUS BEPOSTHOCTEH ).
PemaTh 3aaum, B TOM YHCJIC TGKCTOBBIC 33J1a4U

Ha OTpeJIeIICHIE BEPOATHOCTEH OO0 BEIUHEHUS U
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coObITus. [Ipencrasienue NepeceveHus COOBITHI C MTOMOIIbIO YHCIIOBOM
CIIy4alHOTO 3KCIIEpUMEHTA npsMoii, Tuarpamm Disepa, GopMyIibl CIIOKEHUS

B BUJIE JIepeBa BEPOSTHOCTEH.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEN, YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIEC
COOBITHSI IEPEBO CIYYANHOTO OMbBITA.

N3yuars cBolcTBa (ONIpEACICHUS) HE3aBUCUMBIX
COOBITH.

Pemarts 3agaum Ha onpeAeieHUE U UCTIOIb30BAHUE
HE3aBUCUMBIX COOBITUH.

PemiaThb 3aga4m Ha TOMCK BEPOATHOCTEN, B TOM
YUCJIE YCIOBHBIX, C UCIIOIb30BAaHUEM JIEPEBA
CJIy4ailHOTO OTbITA

O06o061eHue, 4 [IpencraBienue qaHHBIX. IHoBTOPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
CHCTEMATU3aIMs 3HAHUHN OnucarenbHas CTAaTUCTHKA. 3HAHUM.
I'padsr. BepositHOCTD PemaTh 3agaum Ha NIPEACTABICHUE U ONMCAHUE
CIIy4aiHOTO COOBITHSI. JAHHBIX C TTOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
DJIeMEHThl KOMOMHATOPUKU PemaTh 3agaum ¢ npuMeHeHueM rpados.

Pemathb 3a1aum Ha Hax0/ICHUE BEPOSTHOCTU
CIIy4aifHOTO COOBITHS IO BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B ONBITaX

C PAaBHOBO3MOXKHBIMH 3JICMECHTAPHBIMHU COOBITHSIMHU.
Pemrars 3a1a4u Ha HAXOXKIEHUE BEPOSTHOCTEN
00bEIMHEHUS U TIEPECEeUCHUs] COOBITUI, B TOM YHUCJTIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IpadyUuecKux
MPEJICTABICHUM U JEpPEBA CIIYYaHOTO OIbITA.
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Pematsb 3agaum Ha niepeynciaeHre KOMOMHAITUN
(4KcIia mepecTaHoBOK, YUCIIa COUECTAHUI),

Ha HaXxO0JICHUE BEPOSTHOCTEH COOBITHM C
MIPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIC

C UCIIOJIb30BaHUEM TpeyroiabHuKa [lackamns

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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9 KVIACC

HaumenoBanue pasgena |KonuuecTBo OcHOBHOE cozepKaHue OCHOBHBIE BU/IBI IEATEIBHOCTH 00yUaOLINXCS
(Temsl) Kypca 4acoB
[ToBTOpEeHHE Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH H3yYEHHOE U BHICTPANBATH CHCTEMY

8 Kiacca

OnucarenbHas CTaTUCTHKA.

Onepanuu Haji COOBITUSIMU.

HezaBucumocTh COOBITUI

3HAHHUH.

PemaTh 3agaum Ha peACTABICHUE U ONMCAHUE
JTQHHBIX.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTEN
00bEIMHEHUS U TIepeCceUeHUs] COOBITHI, B TOM YHUCTIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM rpadUuecKux
MPEJICTABICHUM U JEpeBa CIIy4aitHOTO OIIbITA.
Pemathp 3agaum Ha niepeynciIcHIe KOMOMHAITUT
(urcna mepecTaHOBOK, YKMCiIa COYETAHUM),

Ha HAXO0XJICHUE BEPOATHOCTEN COOBITHI

C IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCTIE

C HCMOJIb30BaHKEM TpeyrojbHuka Ilackans

DneMeHTh KOMOMHATOPUKU

[TepectanoBku. @akTopuan.

CoueTaHus 1 YUCIIO
coyeTtaHuil. TpeyroabHUK
[Tackams. IpakTnueckas
pabota «Beruucienue
BEPOSTHOCTEU

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHS, YIOpsI0UeHHas apa, Tporka 0ObEKTOB,
IIEPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAHHUE, YUCIIO
COYETaHUM, TpeyrojabHUukK [lackans.

Pemiath 3aga4m Ha NepeynCICHUE YIOPSIOYEHHBIX
rap, TpOoekK, epeYrCciICHUE IIEpECTaHOBOK

Y COYETAHUM DJIEMEHTOB Pa3JIUYHbIX MHOXECTB.
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KOMOMHATOPHBIX (QYHKITUH
AIEKTPOHHBIX TAOJIUI»

PemaTh 3a1aum Ha NPUMEHEHHUE YKCIIA COYETAHUN
B alireOpe (COKpaIéHHOe YMHOKEHHUE, OMHOM
Hprotona).

PemiaTh, npuMeHsisi KOMOMHATOPUKY, 3a/la4u

Ha BBIYUCIICHUE BEPOSATHOCTEW, BTOM YHUCIIE C
MOMOIIIBIO DJIEKTPOHHBIX TAOJIUIL B XOJ1€
OPAKTUYECKOU PabOThHI

['eomeTpruueckas
BEPOSITHOCTD

I'eomeTpuueckas
BEPOATHOCTH. CityyallHbIN
BBIOOP TOYKH U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,

OcBauBaTh NOHATHE FCOMeTqueCKOﬁ BCPOATHOCTH.
Pemarn 3aJa4YM Ha HaXO0XKXJICHUC BGpOHTHOCTGfI

B OIIbITAaX, IIPCACTABUMBIX KaK BBI60p TOYCK H3
MHOI'OYI'OJIbHHKA, Kpyrad, OTpC3Ka UJIN AYT'

HcnpiTanus bepryinu

W3 AyTH OKPYKHOCTH

Ucneitanue. Ycnex u
Heynada. Cepus UCIIBITAHUI
JI0 TIEPBOTO yCIexa.
Ucnerranns bepnyiu.
BepositHocTH COOBITHI

B CEPUU UCIIBITAHUIN
bepnymmu. [TpakTrueckas
pabora «VcnpiTanus
bepnymm»

OKPY’KHOCTH, HHUCJIOBOT'O IIPOMC)KYTKA

OcBauBaTh NOHATHSA: UCIIBITAHNE, FIIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (yCHIEX U HEy/Aaua), Cepus
WCIIBITAHNM, HACTYIUICHHE MIEPBOTO yCcrexa
(Heynmaum), cepusi ucnsiTanuii bepuymu.

Pemarh 3aga4u Ha HAX0XKJCHUE BEPOSATHOCTEHN
COOBITHI B CEpUM UCTIBITAHUH 10 IEPBOTO ycrexa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU MPOTrPECCHH.

Pemars 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepHyium, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIIEHHOTO YHCIIA YCIIEX0B B CEPUU UCTIBITAHUMN
bepuymnu.

) =
H3yuyaTs B X011e IpakTHYecKoil padoThI,

104




B TOM YHCJIE C TTIOMOIIEI0 IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUI
bepuynnu

CnyualiHas BeIMYMHA

Crny4daitHast BEJIMYMHA U
pacnpeneneHue
BEPOSITHOCTEM.
MaremaTndeckoe 0OKuJaHue
Y JUCIIEPCHUs CIIy4alHON
BeJINYMHBL. [[puMepbl
MaTeMaTUYECKOTO OKUJIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOMBIINX
yucen. U3mepenne
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [ [pumeHnenne 3akona
OOJIBIIIUX YUCET

OcBONUTH NOHATHSA: CITy4allHAsl BEJIMYMHA, 3HAYCHHUE
CJIy4allHOM BEJIMYMHBI, PACIIpEICIICHUE
BEPOSITHOCTEM.

N3y4yats 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYUH (POCT, BEC
YEJI0OBEKA, YUCICHHOCTh HACEJIECHUS, IPYTUe
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABILINECS

B KypC€ CTATUCTUKH), MOJICTIbHBIX CITyYalHbBIX
BEJIMYMH, CBS3aHHBIX CO CIIyYalHBIMU OIBITAMU
(OpocaHre MOHETBI, HTPATBHOM KOCTH, CO CITyYailiHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHUS: MATEMATHYECKOE OKHUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS CITyYAHON BEJIMYMHBI KaK
aHaJor JUCIEPCUM YMCIIOBOTO Habopa.

PemiaTh 3aga4m Ha BEIYMCIICHHE MAaTEMATUYECKOTO
O0KUJIAHUS U JUCTIEPCUU TUCKPETHOW CIIy4alHOU
BEJIMYMHBI 110 33JJaHHOMY PaclpeAesI€HUIO, B TOM
YUCJIe 3374, CBSI3aHHBIX CO CTPAaXOBAaHUEM U
JIOTEPEAMMU.

3HAKOMUTBHCS C MATEMAaTUYECKAM OKUIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIpPEICICHUI, B TOM
YUCIIe pacpeiesiCHUs CIIy4YaillHON BEJIMYMHBI «UYHUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyiun.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbITAX KaK CIy4YaiHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIbIIUX uncen (B popme
bepuynn): mpu 00JIBIIOM YKCII€ ONBITOB YaCTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemiaTh 3agaumn Ha U3BMEPEHNE BEPOATHOCTEN

C IOMOIIIBIO YacTOT. O0CYKAATH POJIb 3aKOHA
OOJBIINX YuCced B 000CHOBAaHUH YaCTOTHOTO METO/Ia
MU3MEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIMX YHUCEI KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTH B U3MEHYMBBIX
SIBJICHHSIX, POJTb 3aKOHA OOJIBIIINX YHCEIT B IPUPOC U
B )KU3HH YEJIOBEKa

O06001eHne, KOHTPOJIb 10 IIpencraBneHue TaHHBIX. IToBTOPATH U3YYEHHOE U BHICTPAMBATH CUCTEMY
OnucarenbHas CTATUCTHKA. 3HAHUU.
BeposaTtHoCcTh CliydalilHOTO Pemarh 3aga4u Ha NpeACTaBICHUE U ONTUCAHUE
COOBITHS. DIIEMEHTHI JTAHHBIX.

koMOuHaropuku. Citydaiinple | Pemathb 3aga4ym Ha HaX0X/I€HUE BEPOSATHOCTEN
BEJIMYMHBI U PacpeeIeHUs COOBITHI, B TOM YHUCJIE€ B ONBITAX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH,
BEPOSITHOCTEN 0ObEIMHEHUS U TTEPECCUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B ONBITAX

C CEepUsIMU CIIyYalHbIX UCIBITAHUN

OBILEE KOJIMYECTBO 34
YACOB I10 [TIPOTPAMME
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