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OenepanbHas pabodas mporpamma o yuyeOHomy mnpeametry «MatemaTukay (0a30BbIi
ypoBeHb) (mpeameTHast obnacte «Martemarnka U MHPOpPMATUKa») (anee COOTBETCTBEHHO -
mporpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIbHYIO 3alUCKY, COJEep KaHHe
oOy4YeHus, IIAaHUPYEMbIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO MaTeMAaTHKE, TEMaTHYEeCKOe
TUTAaHUPOBAHUE.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo maremaruke ajig oOywaromuxcs 5-9 kimaccoB pa3zpaboTaHa Ha OCHOBE
OI'OC OOO. B mporpamMe 1o MaTeMaTUKE YYTE€Hbl UAEHM W moJiokeHus KoHuenuuu
pa3BUTHU MaTeMaTuyeckoro odpasoBanus B Poccuiickoit denepannu.

[IpenmeToM MaTeMaTHKU SIBISAIOTCS (PyHIAMEHTalbHbIE CTPYKTYpbl HaIIero Mupa -
MIPOCTPAHCTBEHHbIE (POPMBI M KOJIMYECTBEHHbIE OTHOIICHUS (OT MPOCTEUIINX, YCBAaUBAEMbIX B
HEMOCPEJCTBEHHOM ONBITE, A0 AOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX I Pa3BUTHS HAYUHBIX
U TOPUKIATHBIX uieil). MaremaTudyeckue 3HaHUA OOECIEYMBAIOT MOHMMAHUE NPHUHIIMIIOB
YCTPOWCTBA M HCIIOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUATHE W HMHTEPIPETALINIO
COLIMATIbHOM, SKOHOMUYECKOM, MOIUTHYECKOW MH(QOpPMALUH, 1aI0T BO3MOXKHOCTh BBITIOJHATH
pacu€Tbl W COCTaBATh AQJITOPUTMBL, HAXOAUTb W MPUMEHATH (OPMYIbI, BIAJETh
MPAKTUYECKUMU TNpUEMAMU TEOMETPUYECKUX H3MEPEHUH U  TOCTPOCHUM, YHUTATh
uHpOpMaIHIO, IPEICTABICHHYIO B BUAE TaOJUIl, AMarpaMM H IpaUKOB, KUTh B YCIOBHUSX
HEONPEICIEHHOCTH U TIOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHIA.

W3ydyenne wmareMaTHKku QOpMHpPYEeT y O0Oydalomuxcs MaTeMaTUYecKHUd CTHIIb
MBILIUICHUS, TIPOSABIIAIONIUIICS B ONpEAENEHHBIX YMCTBEHHBIX HaBblKax. OOydwarommecs
OCBaMBAaIOT TaKue MPUEMBI U METObl MBIIUICHUS, KaK MHAYKIUSA W ACTyKIHs, 00001IeHne u
KOHKPETH3allus, aHaJu3 U CHUHTE3, KIaccu(puKaluus M cUCTeMaTh3anus, abcTparupoBaHue U
aHanmorusi. OOBEKTHI MaTeMaTHYECKUX YMO3AKIIOYCHHH, MpaBHia HX KOHCTPYHMPOBAHUS
PAaCKpBbIBAIOT MEXaHM3M JIOTHUECKHUX IOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE YMEHHS
dopmynupoBaTh, OOOCHOBBIBATh U JIOKA3bIBAaTh CYKICHHS, TEM CaMbIM pPa3BUBAIOT
Joruueckoe  MblnuieHne.  M3ydyeHme  maremMaTuku — obecreunBaeT  (OpPMHpPOBAHHE
QITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUS W BOCIMTAHUE YMEHHMM JEHCTBOBATh IO
3aJJaHHBIM QJIFCOPUTMaM, COBEPILIEHCTBOBAaTh W3BECTHBIE W KOHCTPYHpOBaTh HOBbIE. B
npolecce peleHusl 3a7ad - OCHOBOM ydeOHOH [esTeNbHOCTH Ha YpOKaX MaTeMaTHKU -
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Pa3BUBAKOTCA TBOPUCCKAA U IIPUKIIaAAHAA CTOPOHBI MBIIIJICHUS.

OOyueHune MaremaTHke Ja€T BO3MOXHOCTh pa3BHUBaTh Yy OOYYaroOIIMXCS TOYHYIO,
palMOHAJIBHYI0O W HMH(QOPMATUBHYIO pedb, yMEHHE OTOuparh HauOosiee MOAXOIAIINE
A3BIKOBBIE, CHUMBOJIMYECKHE, I'pauuecKre CPEeACTBa Il BEIPAXKECHUSI CYKJIEHUH U HAIJITHOTO
UX NPEICTABJICHHUS.

[Tpu u3yyeHnn MaTeMaTUKU OCYLIECTBIsIETCS 00lIee 3HAKOMCTBO ¢ METOJIaMU MTO3HAHMS
JEHUCTBUTEIIBHOCTH, IIPEACTABICHUSAMU O MPEAMETE U METOAAX MATEMAaTHKH, UX OTIUYUH OT
METOJIOB JPYTUX €CTECTBEHHBIX M T'YMaHHTApHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHUs
MaTEMaTUKH Ul PELICHNS HAYYHBIX U IPUKIIAIHBIX 3a7ady.

[TpuopuTeTHBIMU LENAMU 00yUYEHHsI MaTeMaTHKE B 5-9 Kiaccax sBISIOTCS:
(opMHpOBaHHUE LIEHTPAIbHBIX MATEMATHUECKUX MOHATHH (YUCIIO0, BEJIMUMHA, TEOMETPUYECKAS
¢durypa, nepeMeHHas, BEpOATHOCTb, PYHKIIH ), 00ECIIEUNBAIOIINX TIPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMATHYECKOTI0 00pa30BaHUs 00yJaroIInXcs;

Mo/IBe/IeHnEe 00y4aroIMXcs Ha JOCTYIMHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTUKUA U OKPYXKAIOUIEro MHUpa, MOHMMAaHME MAaTEMaTUKH KaK 4acTH OOLIed KyJIbTypbl
YeJI0BEYECTBa;

pa3BUTHE  HMHTEJUIEKTYaJbHBIX W  TBOPYECKMX  CIIOCOOHOCTEH  oOywarommxcs,
NIO3HABATEIbHOW AKTUBHOCTH, HCCIEAOBATEIbCKAX YMEHHWH, KPUTHUYHOCTH MBILUICHUS,
MHTEpECca K U3yUYEHUIO MaTEMaTUKH;

¢dopmupoBaHue QpyHKINOHATILHON MaTEMaTHYECKON TPaMOTHOCTH: YMEHUSA
pacro3HaBaTh MPOSBICHUS MaTeMaTHUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNbHBIX )KU3HEHHBIX CUTYAIUSIX U IIPU U3YUEHUU JPYTUX YUEOHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (OpMYyIHpOBaTh UX Ha SA3bIKE MaTEMAaTHKU U CO3/1aBaTh
MaTeMaTHYEeCKUE MOJENU, NPUMEHITh OCBOCHHBIM MaTEeMaTHYECKUU ammapar Ajsl pelieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  33Ja4, WHTEPIPETUPOBATh M  OLEHUBATH  IOJyYEHHBIE
PE3yJIbTATHI.

OCHOBHBIE JIMHUM COJIEpkKAHUSA MPOrpaMMbl IO MaTeMaTuke B 5-9 knaccax: «Hucna u
BBIYUCIICHUS», «ANTeOpa» («ANredpandeckrue BhIpaXEHUs», «YPABHCHHUS U HEPABEHCTBAY),
«Dynkuun», «I' eomerpusi» («I' eomerpuyeckue Qurypsl u ux cBoicTBay, «M3mepenue
reOMETPUYECKUX BEIMYMH»), «BeposTHOCTh M cTaTucTUKa». JlaHHbBIE JIMHUU pPa3BUBAIOTCS
napasuienbHO, KaXk/1asi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBHCUMO OJIHA
OT APYTOM, a B TECCHOM KOHTAKTE U B3aUMOJICHCTBUM.

Conepkanue mporpaMMmbl IO MaTeMaTHKe, paclpeaeiéHHOe MO TrojaMm OO0y4deHHs,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIINAIBHBIM BOIIPOCAM
oOyuaromuecs o0palaiiuch HEOJHOKPATHO, YTOOBI OBJIaJIECHUE MAaTEMAaTUYECKUMU MOHSATUIMU
W HaBbIKAMHM OCYIIECTBISUIOCH TOCJEAOBATEIbHO U IOCTYNATEIbHO, C COOJIIOJICHUEM
NPUHIMIA T[PEEMCTBEHHOCTH, a HOBbIE 3HAaHUA BKIIOYAJUCh B OONIYI0 CHUCTEMY
MaTeMaTHYECKUX MPEACTABICHUN 00yUarOIIMXCs, paciupsis U yriryouss e€, o0paszyst mpoyHbie
MHO>KECTBEHHBIE CBSI3H.

B cootrBerctBun ¢ ®I'OC OOO wmaTtemaTuKka ABISETCA O0S3aTEIbHBIM Yy4EOHBIM
IpPEeIMETOM Ha YypOBHE OCHOBHOro oOmiero o6pasoBanus. B 5-9 kiaccax wmaremaruka
TPaIUIIMOHHO HM3y4YaeTcsl B pamMKax CIEAYIOIMX Y4eOHBIX KypcoB: B 5-0 Kiaccax - Kypca
«Matematuka», B 7-9 kimaccax - KypcoB «Anrebpay» (BKIIOYas 3JIEMEHTHI CTaTHCTUKUA U
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TCOPHUH BepOHTHOCTeI/I) u «FCOMeTpI/I}I». HpOFpaMMOI/I 10 MAT€MaTHuKE BBOAHNTCA

CaMOCTOSITENbHBIN yueOHBIN Kypc « BeposiTHOCTD U CTaTUCTHKA.

O611ee ynCio 4YacoB, peKOMEHJOBAaHHBIX JJIsI U3yYeHUsI MaTeMaTUKH (0a30BbIi yPOBEHB)
Ha YpOBHE OCHOBHOTO 00Iero oopasoBanus, - 952 yaca: B 5 kiacce - 170 gacoB (5 4acoB B
Heqneno), B 6 kimacce - 170 gacoB (5 vacoB B Hemento), B 7 kiacce - 204 yaca (6 9acoB B
Heneno), B 8 kimacce - 204 daca (6 wacoB B Hemenwo), B 9 kmacce - 204 yaca (6 4acoB B
HEJIEITIO0).
MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
MATEMATUKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUS

W3ydeHne mareMaTHKH Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHWs HANpaBICHO Ha
JIOCTIDKEHHUE  OOYyJaroNmIMMHUCS  JIMYHOCTHBIX,  METAlpeAMETHBIX W TPEAMETHBIX
00pa3oBaTebHBIX PE3YyIHTATOB OCBOCHUS yU€OHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3yabTaThl OCBOCHUS IIPOrPaMMBI 110 MATEMATUKE XapaKTEPU3YIOTCS:

1) NaTPUOTHYECKOE BOCIIUTAHHE:

NpOsIBIICHHEM HHTEpeca K MpPOIUIOMY M HACTOSALIEMY POCCHIICKOH MaTeMaThKHu,
[ICHHOCTHBIM OTHOIIEHHEM K JOCTIDKCHHSM POCCHICKMX MaTeMaTHKOB M POCCHHCKON
MaTeMaTHYeCKON MIKOJBI, K WCIIONB30BAHUIO OSTHUX [JOCTIDKEHHH B JPYrUX HayKax H
MPUKIAIHBIX chepax;

2) rPaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEM TpakJaHWHA W pealu3aluyd ero Ipas,
NPEICTaBIEHUEM O MaTeMaTUYECKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp IPAXKAAHCKOTO 00IIecTBa (HaIpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYXICHHIO 3TUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUH
HAyKH, 0CO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX TPUHITUIIOB B ACSITEILHOCTH YIEHOTO;

3) TPYA0BO€ BOCIIUTAHHUE:

YCTaHOBKOW Ha aKTUBHOC YYacTHE B PCIICHUU MPAKTUYCCKUX 3a]a4 MaTeMaTHUCCKOM
HATPaBJICHHOCTH, OCO3HAHHWEM Ba)KHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUS Ha MPOTIKCHHH
BCEH JKU3HU JUIsSl YCIIENTHON MPO(EeCCUOHATBHON NIEATEIILHOCTH M PAa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHEM WHIAMBHIYAJILHOW TPACKTOPHH OOpa30BaHMSI
1 J)KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIMICCTBEHHBIX MOTPEOHOCTEN;

4) ICTeTHYECKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKUX
00bEKTOB, 3a1a4, pCIICHWH, pPAacCyKIACHUH, YMCHHIO BHICTh  MaTeMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHUS:

OpHMEHTAIKEH B JCITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAaydYHBIX MPEICTABICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS YEJIOBEKA, NPUPOABI W OOMIECTBA, MOHUMAHHEM
MaTeMaTHYECKONH HAayKH Kak c(epbl YeIOBEUECKON AeSTEIIbHOCTH, JTAalOB €€ pPa3BUTHS H
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3HAYNMOCTHU JIIA pPa3BUTHUA IOUBHIIN3allUH, OBJIaJCHUEM A3BIKOM MaTEMAaTUKU u

MaTeMaTUYEeCKOM KyJIbTypOil Kak CPeICTBOM MMO3HAHUS MHUDA,

OBJIQJICHHEM IPOCTEUIINMH HaBbIKAMH HCCIIE/I0BATENCKOM JIEITEIbHOCTH;

6) ¢usnueckoe BocnuTanne, popMupoBaHNe KyJbTYPhI 310POBbsI 1 SMONHOHAIBLHOTO
0J1aroNmoTyYmsi:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHUeCKHE 3HAHUS B HMHTEpecax CBOEro 370pPOBbBS,
BEJICHUS 3/IOPOBOT0 00pa3a *U3HHU (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIbIXa, peryiisipHas (u3nueckass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA pediIeKcHu,
MIPU3HAHUEM CBOETO MpaBa Ha OMUOKY U TAKOTO K€ MpaBa APYroro 4eoBeKa;

7) IKO0JIOTHYECKOe BOCIIUTAHME:

OpUEHTAIlMEeN HAa MPUMEHEHUE MAaTeMATHYECKUX 3HAHUM JUIsl PEIIeHHs 3a/1ad B 00JacTu
COXPAHHOCTH OKpY>Kalolllel cpefbl, TUIAHUPOBAHUSI MOCTYINKOB W ONEHKH HMX BO3MOXKHBIX
MOCIIEJICTBUH JIJISl OKPY’KAOIIEH Cpe/lbl, 0COZHAHUEM TJI00AFHOTO XapaKTepa IKOJIOTHUECKUX
po0JIeM U MyTeH UX pelIeHus;

8) ajanTanus K M3MEHAKIINMCS YCJIOBUAM COUMAIBLHONW U IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBHUAX HEOINPEACIEHHOCTH, OBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCII€ YMEHUE YUUTHCS Y IPYTUX
J0JIeH, MPUOOPETATh B COBMECTHOM JACSATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUN U3
OIbITa APYTHUX;

HE0OXOAMMOCTHIO B ()OPMHUPOBAHUH HOBBIX 3HAHUU, B TOM 4YHuCIie (OPMYIUPOBAThH UJICH,
TIOHSATHS, TUMIOTE3bI 00 00BEKTAX U SIBJICHUSAX, B TOM YHUCJIC paHee HE U3BECTHBIX, OCO3HABATH
neUuIuTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TUIAHUPOBAThH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYAalMIO, BOCHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMIA KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMble PEIICHUS U
JecTBUS, POPMYIIUPOBATH U OIICHUBATH PUCKU U MOCIEACTBUS, (DOPMHUPOBATH OTIBIT.

METAINIPEJIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS MpOTrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOy4aromierocst OyayT c(QOpPMHUPOBAaHBI MeETaNpeAMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIUECs  OBJIAJICHUEM YHHUBEPCAJIbHBIMU  [MO3HABATEIHHBIMH  JIEHCTBUSAMH,
VHUBEPCATIbHBIMU KOMMYHHUKATUBHBIMH JE€HCTBUSAMH W YHHUBEPCAIBHBIMH PETYIISITUBHBIMU
JNEUCTBUSIMHU.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eCTBUS ba3oBbie tornueckue
AefcTBUSA:

BBIABIIATE U XAPAKTCPHU30BATH CYHMICCTBCHHBIC TPU3HAKKW MATCMATUYCCKHX O6TJGKTOB,
MOHATUH, OTHOWIEHUH MEXIy TMOHATHIMH, (QOPMYIHPOBATH ONpPEACICHUS TOHSITHH,
YCTaHABJIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(UKAIIMK, OCHOBAaHUS I OOOOIICHUS U
CpaBHEHHS, KPUTEPHUU IIPOBOAUMOTIO aHAIN3a,

BOCTIPUHUMATD, (POPMYITUPOBATH U MTPEOOPA30BBIBATH CYKACHUSA: YTBEPAUTEIHHBIC
" OTPHULATCIIBbHBIC, CAMHUYHBIC, YACTHLIC U O6IJ.[I/IC, YCJIOBHBIC,

BBIABIIATE MATEMATHUYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IMPOTUBOPCUHA B (1)aKTaX,
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JaHHBIX, Ha6.]'IIO,Z[eHI/IHX U YTBCPXKIACHUAX, IMpcjlaratb KpUTCPUU JJII  BBIABJICHUSA

3aKOHOMEPHOCTEH U MPOTHUBOPEUHIA;

Jie7aTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHUH, YMO3aKIIOUCHHH 110 aHAJIOTHH;

pa3bupath J0Ka3aTEIhCTBA MATEMATHUYECCKUX YTBEPXKICHUN (TIPSIMbIE M OT POTHUBHOTO),
MPOBOJINTh  CAMOCTOSATENIBHO HECIOXXHBIE JIOKa3aTeIhCTBA MaTeMaTHYeCKUX (HaKTOB,
BBICTPAaWBaTh apPTYMEHTAIMIO, TMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

BbIOMpaTh crnoco0 pemieHus ydeOHOM 3anaun (CpaBHMBATh HECKOJIBKO BAapUaHTOB
pelieHus, BHIOMpaTh HamOOJee MOAXOMSIIMMA C YYETOM CaMOCTOSTEILHO BBIICICHHBIX
KPUTEPHUEB).
ba3oBble uccienoBarejbCKue 1eHCTBHS.

UCIIOJIb30BaTh  BOIMPOCHI  KaK  HMCCIEAOBATENLCKHA  WHCTPYMEHT  ITO3HAHUSA,
(dbopMyTHpOBaTHL BOIMPOCH, (PHUKCUPYIOIMUE TPOTHBOPEUYUE, MPOOIEMY, CaMOCTOSTECIBHO
YCTaHABJIMBATh HCKOMOE H JIaHHOE, (OPMHPOBATh THIIOTE3Y, ApPTyMEHTHPOBATH CBOIO
MTO3UIUI0, MHEHHE;

MPOBOAUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY TUIAHY HECJIOXKHBIM JKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE IO YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
3aBUCHMOCTEH 0OBEKTOB MEXKIY COOOiA;

CaMOCTOSTEIHHO (OPMYIUPOBATH 000OIIEHHS M BBIBOJIBI IO Pe3yJIbTaTaM IMPOBEAEHHOTO
HaOII0ICHUS, UCCIICAOBaHUs, OIICHUBATh JOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BEIBOJOB
1 0000IIEeHHI;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIIBUTATh MIPEATIONOKEHHUS O
€r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh U M30BITOYHOCTH UH(OPMAIINH, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a/1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPHPETUPOBATH WHOOPMAIHIO
Pa3TUYHBIX BUJIOB U (DOPM IPEICTABICHUS;

BbIOMpaTh opMy TpeacTaBieHuss HHPOPMALUA M WILTIOCTPUPOBATH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMmamu, HHOHM rpaduKoil 1 ©X KOMOMHAIUSMU,

OIICHUBATh HAJEKHOCTh MH(POPMAIUU MO KPUTEPHUSIM, MPEII0KEHHBIM YUHUTEIEM WU
chopMyIUPOBAHHBIM CAMOCTOSITETHLHO.

KomMmyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHUCTBUSA:

BOCIIpUHUMATL H (I)OpMyJ'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBUU C YCIIOBHAMHU U LCIIAMHU
O6H.[CHI/I$[, SICHO, TOYHO, TPAaMOTHO BBIpaXaTb CBOXO TOYKY 3pPCHUA B YCTHBIX W INMCBbMCHHBIX
TCKCTAX, JaBAaThb MOACHCHUA 110 XO04Yy PCHICHUA 3aa491, KOMMCHTUPOBATH
IIOJIyYEHHBIN pe3yJIbTarT;

B X0Jie 00CYXKICHHS 337aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TE€MBbI, MPOOIEMBI,
pemaeMoﬁ 3a1a41, BbICKA3bIBATh NJICHU, HAICJIICHHLIC Ha IMOUCK PCIICHUA, COIIOCTABIIATL CBOU
CYXJIEHUS C CY)KICHHUSIMH IPYTHX YYaCTHHUKOB AMAJIOra, OOHApY>KUBATh PA3JINYHE U CXOJICTBO
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MTO3UIINH, B KOPPEKTHOH (hopMe (hOPMYITUPOBATH PA3HOIIIACHS, CBOM BO3PAXKEHUS,

NPEJICTABIATh PE3Y/IbTaThl PEIICHHS 3aJiaud, SKCIIEPUMEHTA, MCCIICIOBaHUSA, MPOCKTa,
CaMOCTOSITEIBHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/ad  TNPE3CHTAMH U
0COOCHHOCTEH ayIMTOPUH;

IOHMMATh U HMCIIOJIb30BaTh MPEUMYIICCTBA KOMAHIHON W MHIAMBUAYaTIbHOW pabOTHI MpH
PCIICHUH yYeOHBIX MATEMATHYCCKUX 3aJ1a4;

NPUHUMATH 1IEJb COBMECTHOM JCSATCIIBHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrlpenesaTh BHUABI PabOT, JOTOBApUBATHCSA, OOCYKIATh MPOIECC M pe3yibTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPYIIOBLIX (opMax padoThl (00CYkIeHUs, OOMEH MHCHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHE), BBIIOJHATH CBOK YacTh paOOTHI M KOOPJAMHHPOBATH CBOM JICHCTBHS C
JIPYTHMH 4JICHAMH KOMAaHJBI, OIEHWBAaTh KAa4eCTBO CBOETO BKJIaga B OOMUN TPOAYKT IO
KpUTEpHSIM, CPOPMYITUPOBAHHBIM yIaCTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJISITh IUIaH, AJITOPUTM peEHIeHHs 3a7adyud (WM €ro 4YacTh),
BBIOMpATH CIIOCO0 pelIeHus ¢ y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHI PELICHU ¢ YUETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

BIAJETh CHOCOOaMH CaMONPOBEPKU, CAMOKOHTPOJSI MpolLecca U pe3yibTaTa pelieHus
MaTeMaTU4YeCKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPH PEUICHUU 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJibTaTa AESITEIbHOCTH MOCTABICHHOW L€ U YCIOBUSIM,
OOBSICHATh TPUYUHBI JOCTHIKEHUS WM HEJIOCTHKCHHS IIe7M, HaXOJIHUTh OIIUOKY, /1aBaTh
OILICHKY MTPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pE3ynbTaThl OCBOCHUS IMPOIPAMMBI II0 MAaT€MaTUKE IPEIACTaBIIEHBI IO
rojgam oOy4eHHsl B CIEIYIONINX pa3Jierax MporpaMMbl B paMKaX OTAENIbHBIX YIEOHBIX KYpCOB:
B 5-6 kmaccax - kypca «MatemaTtuka», B 7-9 kiaccax - KypcoB «AnredOpa», «['eomerpus»,
«BeposATHOCTB U CTATUCTUKAY.

OEJNEPAJIBHASA PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

INOACHUTEJIBHAS 3ATINCKA

[TpuopuTeTHRIMU LETIMU 00YUICHHS MaTEMaTHKE B 5-6 Kiaccax sIBISIOTCS:
npoAoIDKeHNe (POPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHSATHH (YHCIIO0, BEIUYNHA,
reomeTpuieckas purypa), o0ecreunBaonX NPeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh
MaTeMaTu4eckoro o0pa3zoBaHus 00yUaOLINXCS;
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Pa3BUTUC HHTCJUICKTYAJIbHBIX u TBOPYCCKHX CIIOCOOHOCTEH 0o0y4daromuxcs,

MIO3HABATEIbHOW AKTMBHOCTH, HCCIIENOBATEIbCKUX YMEHUH, HHTEpeca K H3yYEHUIO
MaTEMaTHUKH;

noJBeZicHne 00y4aroUINXCsl Ha JOCTYITHOM Il HUX YPOBHE K OCO3HAaHHUIO B3aHMOCBSI3U
MaTEMaTUKU U OKPYXKaIOLIET0 MUPA;

(dopmupoBaHue GyHKINOHATBLHON MaTeMaTHYECKON rPaMOTHOCTH: YMEHUSA
pacro3HaBaTh MaTeMaTHYECKHE OOBEKTHl B pEAJIbHBIX JKU3HEHHBIX CUTYallUsAX, MPUMEHSAThb
OCBOEHHBIE YMEHHS ISl PELICHUS NPAKTUKO-OPUEHTUPOBAHHBIX 3aJad, MHTEPIPETUPOBATH
IIOJIyYE€HHBIE PE3YyJIbTaThl U OLICHUBATh UX HA COOTBETCTBUE NPAKTUYECKOW CUTYALINH.

OcHOBHbIE JIUHUM COZAEpKAHUA Kypca MaTeMaTHKu B 5-6 kiaccax - apupMeTndeckas U
reoMeTpuYecKas, KOTOpPBIE pPAa3BUBAIOTCS IApAJUICIbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOH JIOTMKOM, OJHaKO, HE HE3aBHCHMO OJHA OT JPYroil, a B TECHOM KOHTAaKTe U
B3aUMOJEHCTBUN. Takke B Kypce MaTeMAaTHKU IIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU
ayreOpbl M ONUCATEIbHON CTATUCTHKHY.

N3yuenue apruMeTHdyeckoro MaTepuana HayMHAeTCs CO CHCTEMaTH3allMi M pPa3BUTHUS
3HaHUN O HaTypaJlbHBIX YHCIAX, [MOJYYEHHBIX Ha YPOBHE HAYaJBHOTO 00IIEro oOpa3oBaHMUS.
[Ipu 5TOM COBEpUICHCTBOBAHME BBIUUCIUTENBHON TEXHUKM U (OPMHPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUI COYETAETCS C PA3BUTUEM BBIYMCIUTEIBHON KYJIBTYpPBI, B YACTHOCTH C
o0y4yeHHeM NMPOCTEHIINM MpUEMaM MPUKUAKH U OLEHKU Pe3yIbTaTOB BbIUMCIEHUN. M3yueHue
HaTypaJbHBIX YHCE] NPOAODKAETCA B 6 KiacCce 3HAKOMCTBOM C HA4yaJIbHBIMHU IOHATUSAMHU
TEOPUHU JEITUMOCTH.

Hauano m3ydeHuss oObIKHOBEHHBIX U JECSATHUYHBIX JIpoOeil OoTHeceHo K 5 kiaccy. DTo
NEpPBBII 3Tall B OCBOCHUU JpOoOEH, KOorja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJIESMH,
NoHATUSAMU TeMbl. Ilpu 3TOM paccMoTpeHue OOBIKHOBEHHBIX JpoOel B IMOIHOM 00bEME
MPEIIIECTBYET U3YUCHHIO JECATHYHBIX ApoOei, 4To 11e1eco00pa3Ho C TOUKH 3PEHUsS JIOTHUKU
U3JI0KEHHSI YHUCIOBOM JIMHMHM, KOTJA IMpaBHia JIEHCTBHMA C JAECATUYHBIMH APOOSIMU MOXKHO
00OCHOBaTh yX€ M3BECTHBIMH QJITOPUTMAMU BBINIOJIHEHUS JEHCTBHH C OOBIKHOBEHHBIMH
Apo0sMu. 3HAKOMCTBO € JACCATUYHBIMHU JPOOSMHU PACIIMPUT BO3MOXKHOCTH JUIsl TIOHUMAHUS
00yYaromuMHUCs MPUKIAJTHOTO MPUMEHEHHUSI HOBOM 3aIllMCH NP U3YUYEHUU IPYTUX MPEIMETOB
U MIPU IPaKTUYECKOM HcTonb30BaHuu. K 6 kimaccy oTHeCEH BTOpOI 3Tall B U3y4EHUH JPOOeH,
r7le TPOMCXOTUT COBEPLICHCTBOBAHME HABBIKOB CpPAaBHEHUS M IpeoOpa3oBaHUs Jpoleil,
OCBOCHHUE HOBBIX BBIYUCIIMTEIIBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCIICHUH, B TOM
Yuciae 3HAYCHUN BBIPAKEHHUM, COAEpPKAUIMX M OOBIKHOBEHHBIC, U JECATUYHBIE ApoOH,
YCTAHOBJIGHUE CBSI3eH MEXJy HHMH, PacCMOTpPEHHME MPHUEMOB pelIeHMs 3a1ad Ha apodu. B
HayaJie 6 Kj1acca NpOUCXOIUT 3HAKOMCTBO C IIOHATHEM ITPOLIEHTA.

Oco00O€HHOCTBIO M3YYEHHUS IMOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEN ABJIAETCA TO, YTO
OHM TaK)X€ MOI'YT pacCMaTpHUBaThCS B HECKOJBbKO 3TamnoB. B 6 kinacce B Havane HU3ydeHUS
TeMbl «IlonokuTenbHbIE U OTpULIATENIBHBIC YHCIa» BblaenseTca noareMma «llensie dyncnay», B
paMKax KOTOPOM 3HAaKOMCTBO C OTPULATEIbHBIMM YHUCIAMM M JEUCTBUSIMU C
IIOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMUA YHCIAMH IIPOUCXOAUT HAa OCHOBE COIEPIKATEIIBHOTO
MOJIX0Aa. DTO MO3BOJSIET HA JOCTYITHOM YPOBHE O3HAKOMUTH O0yUAIOMIMXCS PAKTHYECKU CO
BCEMHU OCHOBHBIMM IOHATUSIMU TEMBI, B TOM YHCJIE U C IPABUJIAMU 3HAKOB IIPU BBIIIOJHEHUU
apupMeTnueckux aencTBuil. M3ydeHne panMOHAIBbHBIX YHMCEI Ha STOM HE 3aKOHYMTCS, a
OyzeT mpoa0IKEHO B Kypce anreOpsl 7 Kiacca.
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HpI/I 06y‘IeHI/II/I PCHICHUIO TCKCTOBBIX 3adda4 B 5- KiIacCaxX  HCIOJb3YIOTCA

apudmernueckre npuémbl perieHus. [Ipu oTpabOTKe BBIYMCIUTENbHBIX HABBIKOB B 5-6
KJIacCax pacCMaTpUBAIOTCS TEKCTOBBIEC 3aJjayd CIEAYIOUIMX BUJIOB: 3a/layd HA JBWKEHUE, HA
YacTH, Ha TOKYINKH, Ha pabOTy M MPOM3BOIUTEILHOCTh, HA MPOIEHTHI, HA OTHOLICHUS U
npornopuun. O0yyaromuecs 3HaKOMSTCS ¢ TpUEMaMH PeIIeHus 3a/1a4 epedopoM BO3ZMOKHBIX
BapUaHTOB, yyaTcsi paboraTh ¢ uWHGpOpMalMel, NpeacTaBiIeHHOW B Qopme Tabmuil Win
IUarpaMm.

B nporpamme ywebHoro kypca «MaTemaTuka» MpeaycMOTpeHO (opMHpOBaHUE
MPOIEEBTUYECKUX aNredpanyeckux rnpeacTaBieHuid. bykBa kak cMMBOJI HEKOTOPOTO Uucia B
3aBUCHMOCTH OT MaTE€MaTUYECKOTO KOHTEKCTa BBOAUTCS MOCTENEHHO. bykBeHHash CUMBOJIMKA
IIUPOKO HCIIONB3YETCsl MPEXKAE BCEro I 3amucH OOLIUX YTBEPKICHUN M TMPEasIOKECHUIH,
(GbopMyI1, B YaCTHOCTH JIJISl BBIYUCIICHUSI TEOMETPUUECKUX BEJIMYUH, B KAUYECTBE «3aMECTUTEIIS
YHCIa.

B mporpamme ydebHoro kypca «MaTemaTHKa» MpeCTaBiICHA HATJSAHAS TEOMETPUs,
HalpaBJICHHAas Ha pa3BUTHE OOpPa3HOTO MBINIICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS,
M300pa3UTENbHBIX YMEHUH. OTO BaXHBIH dTal B U3YYCHUM TEOMETPUHU, KOTOPHIH
OCYIIECTBIIIETCS Ha HAaIISIHO-TIPAKTHUYECKOM YpOBHE, OMMPAETCs Ha HAarisigHO-00pa3Hoe
MBIIIJIEHHE 00ydJaronuxcs. bonbias poib OTBOJUTCS MPAKTHUECKOW JEATETbHOCTH, OIIBITY,
AKCIIEPUMEHTY, MoJenupoBaHuio. OOydaronyecs: 3HAaKOMSTCS ¢ TeOMETPUUECKUMH (Urypamu
Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEUITUMU KOHPUTYPALMSIMU, y4aTcs U300pakaTh
UX Ha HEIMHOBAaHHOM M KJIeT4aTOW Oymare, paccMaTpHBAIOT WX IMPOCTEHIIHe cBoiicTBa. B
mpolecce U3y4eHHs HATJISITHON TeOMETPUM 3HAHUS, MMOTYyYeHHbIE 00yJaroIUMHKCS Ha YPOBHE
HaYaJIbHOTO 001Iero o0pa3oBaHusl, CACTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo y4eOHOMY IUIaHy B 5-6 Kilaccax HU3y4aeTcs HHTETPUPOBAHHBIN MpeaMeT
«MareMaTtrkay, KOTOpbIH BKIIOYAET apu(pMETHUSCKUN MaTeprall U HATJISIIHYIO TEOMETPHIO, a
TaK)Ke MPOIEEBTUYCCKUE CBEACHUS M3 alreOpbl, SJIEMEHTHI JJOTUKA U Hayajla OMUcaTelIbHON
CTaTUCTHUKH.

OO61iee 4ncI0 YacoB, PEKOMEHAOBAHHBIX I M3yUYeHUs MaTeMaThku, - 340 gacoB: B 5
kiacce - 170 gacos (5 yacoB B Heneno), B 6 kiacce - 170 yacoB (5 4acoB B HEZEINIO).

COJAEPKXAHUE OBYYEHMUMA 5 KJIACC

HartypanbHble 4nciia ¥ HYJIb

HarypanbsHoe uncno. Psg HaTtypansHbix uncen. Yucno 0. N3o6pakenue
HaTypaJIbHBIX YHCEJI TOYKAMH Ha KOOPAUHATHOM (UMCIIOBOM) IIPSIMOIA.

[lo3uunoHHas cucrema cuuciieHus. Pumckas Hymepanus Kak MpUMEDP
HETO3UILIMOHHON CUCTEMBI CUMCIICHUS. [lecsiTuuHas cuctemMa CUMCICHuUs.

CpaBHEHHE HATypaJbHBIX UYHCEJ, CPAaBHEHHE HATYpPalIbHBIX uucel ¢ HynéM. CrocoOsl
cpaBHeHUA. OKPYIJICHUE HATYpaJbHbIX YUCET.

CrnoxeHre HaTypaJdbHBIX YHCEJ, CBOWCTBO HYJS IPU CIOKEHUHW. BbluuTaHwe Kak
JIeNUCTBHE, 0OPATHOE CIOKEHUI0. Y MHOXKEHUE HATYPaTbHBIX YUCET, CBOMCTBA HYJIS U €IUHUIIBI
Mpu yMHOKEeHUH. [lenenune kak jaeiicTBue, 00paTHoe YMHOXEHHUIO.
KommonenTsl nelicTBuii, cBi3b Mexay HuUMU. [IpoBepka pesynbrata apu@pMeTHUECKOTro
nevictBusl. [lepeMecTuTenbHOE M COUETATEIHHOE CBOMCTBA (3aKOHBI) CJIOKEHHS U YMHOXKEHHSI,
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pacipeacInTCIIbHOC CBOUCTBO SaKOH) YMHOKCHHUA.

Hcnonp3oBaHnue OykB A1 0003HAYEHMsI HEM3BECTHOIO KOMIIOHEHTA U 3alllCU CBOWCTB
apupMeTUIECKUX JIeUCTBUM.

JlenuTenu u KpaTHBIE YHCIIA, PA3JIOKEHUE HA MHOXKUTENH. [IpocThie u cocTaBHbIe yncia.
[Ipusnaku nenumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoMm.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alllCh YUCIA B BUJAE CYMMbl pa3psaHbIX
CllaraeMbIX.

YucinoBoe BbIpaKeHUE. BplunciieHHE 3HA4YEHUM YHCIOBBIX BBIPAXKEHUN, IOPAIOK
BBIITOJIHEHUS ~ IEeWCTBUM. Mcronp30BaHME IIPU  BBIYUCICHUSAX IEPEMECTUTEIIBHOIO U
COYETATEJIbHOI'O CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHMSI, PACTIPEEIUTEILHOIO CBOMCTBA
YMHOKECHUS.

Apodu
[IpencraBnenue o apobu Kak criocoOe 3amicH YacTH BedM4YUHbI. OOBIKHOBEHHBIE IPOOH.

[IpaBuibHBIC U HEMPaBUIIBHBIC ApoOu. CMenanHas Jpo0k, MpeACTaBIeHUE CMEIIAaHHOW IpOoOH
B BHUJIE HEMPABWIbHOW APOOM W BBIIEICHUE IICJIOW YaCcTH YWCIia U3 HEMPaBWIHHOU APOOH.
N300paxkenne npoOell TOYKaMH Ha 4YHUCIOBOM mpsAMoil. OCHOBHOE CBOICTBO JpoOH.
Coxkpaienue npo6eii. [Ipuenenue npobu Kk HOBOMY 3HaMmeHaTen0. CpaBHEHHE APOOEi.

CrnosxeHue M BbIUMTaHHME OpoOeil. YMHOXKEHHE U enieHue 1poOel, B3auMHO - oOpaTHbIE
npobu. HaxosxieHrne yacTu 1eoro U IeJ0ro Mo ero YacTH.

Hecsatuunas 3anuch ApooOeit. [IpeacraBnenue necaTHIHON IpoOu B BUIE OOBIKHOBEHHOM.
N3o0paxenue necATUUHBIX APOOEH TOUKAaMU HA YHUCIOBOM mMpsiMoi. CpaBHEHUE NECATHUUHBIX
Ipo0eit.

Apudmernyeckue IEUCTBUS C JECATUYHBIMU ApoOsiMu. OKpyrieHUE JAECATUYHBIX
IpoOei.

Pemenue TeKcTOBBIX 32124

Pemienre TEeKCTOBBIX 3a/au aprupMeTUUECKUM CrocoOoM. PerieHne jJoruyeckux 3aaad.
Pemenne 3amau mepeGopoM BCeX BO3MOXKHBIX BapHaHTOB. VIcmosib30BaHWE TNMPU PEIICHHH
3a/1a4 TaOJIUIl U CXEM.

Pemenue 3amad, copep:kalux 3aBUCHMOCTH, CBS3BIBAIOIIUME BEJIWYHUHBI: CKOPOCTD,
BpeMs, pacCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTh. EIMHUIIBI M3MEPEHHS: MacChl, 00bEMa,
IIEHBI, PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBS3b MEXKIy CIUHUIIAMH HM3MEPECHHUS KaKIOU
BEJIMYMHBI.

Perenye ocHOBHBIX 3a7a4 Ha JPOOH.

[IpencraBneHue JaHHBIX B BUIE TAOJIHII, CTOJIOYATHIX TUATPAMM.

Harasianas reomerpus

Harnsgueie npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, Jyd,
yroJ, JIOMaHasi, MHOI'OYI'OJIbHUK, OKPYXXHOCTb, Kpyr. Yroua. IIpsmou, oCTpeIii, Tynou H
Pa3BEPHYTHIN YIIBL.

JlnuHa oTpe3ka, METpUYECKHE €IWHUUbI JUIMHBL. [[nmuHa J0MaHOW, NepUMETpP
MHOI'OYIOJIbHHMKA. M3MepeHne U mocTpoeHue yIiloB ¢ IOMOIIBI TPAaHCIIOPTHPA.

Harnsianeie npencraBienus o purypax Ha MiI0CKOCTH: MHOT'OYTOJIBHUK,
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®denepanbHas pabodas nporpamMma | MaremaTuka. 5-9 kiacchl (0a30BbIH YPOBEHb)
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJbHHK, O PABEHCTBE (DUTYD.

N300paxxenue ¢uryp, B ToM uncie Ha kiuerdaroil Oymare. [loctpoenune xoHdurypauuii
U3 4YacTed NnpsMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW M Kierdatoi Oymare. Mcmonp3oBaHue
CBOICTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaJApaTa.

[Tnomaas NpsSMOYTOJIbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYIOJbHUKOB,
B TOM 4ucIie GUryp, n300pak€HHBIX Ha KIeT4aTol Oymare. EqUHUIIBI H3MepeHus 101,

Harnsaguele npencraBieHuss O  IPOCTPAHCTBEHHBIX — (QUrypax: MOpSIMOYTOJbHBIN
napajuienenumes, KyO, MHOrorpaHHuku. I3o0pakeHHe MpOCTEUIINX MHOTOIPaHHUKOB.
Pa3sépTku kyba u mapamienenumnena. Co3mgaHue Mojiejeli MHOTOIPaHHUKOB (K3 Oymaru,
MIPOBOJIOKH, IJIACTHJIMHA U APYTUX MATEPUAJIOB).

O0BEM PAMOYTOJILHOTO Napajuienenuneaa, Kyoa. EnuHuiel usmepenus oobEma.

6 KJIACC

HarypajbHbie yncia

Apudmernyeckue IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH 4YHcIaMU. YuciaoBbie
BBIpAXXEHUS, TOPSA0K JAEHCTBUM, HCIIOJIb30BaHUE CKOOOK. Vcronb30BaHue NMpU BBIYMCICHUIX
IIEPEMECTUTEIBHOTO M COYETATEJIbHOTO  CBOMCTB  CIIOXKEHMSI W YMHOJMKEHUS,
pacnpeeNnuTeNbHOT0 CBOMCTBA YMHOXKEHHSI. OKpYIJIEHHE HATypalbHBIX YACEI.

JlenuTenu M KpaTHbIE 4MciIa, HAaUOONBIIMI OOIIMM JAEIUTEeNh M HauMeHbIlee ollee
KpaTHoe. JleTMMOCTh CYMMBI M IPOU3BeIeHNUs. JlelIeHne C OCTaTKOM.
JApodu

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO JApoOu, cokpalieHue apodeid. CpaBHeHHE U
yrnopsiiourBanue Jpobeil. Pemenue 3agau Ha HaX0XKIEHUE YaCTH OT LIEJIOr0 M LENOro Mo ero
yacTu. [[poOHoe uncno kak pe3ynbrar AeneHus. lIpencraBienne necaTuuHON IpoOu B BUIE
OOBIKHOBEHHOW Jpo0M ¥ BO3MOXKHOCTH TMPEJCTaBICHUS] OOBIKHOBEHHOW JpoOHM B BHJE
necsaTUuHoM. JlecsiTuunble ApoOU U MeTpuyecKas cucteMa Mep. ApupmeTudyeckue AeicTBus u
YHCIIOBBIE BHIPAXKEHUSI C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU.

OtHouienue. [lenenue B JaHHOM OTHomleHHMU. Macmtad, nponopuus. [Ipumenenue
MIPONOPLNI ITPU PEIICHUU 3a]1a4.

[TonsTre npoueHTa. BelunciieHne NpoeHTa OT BEJIMYMHBL U BETUYUHBI 110 €€ MPOLEHTY.
BripaxkeHre MpoLEHTOB JeCITUYHBIMU Apo0siMu. Pemienue 3aia4d Ha mpoueHTs. Bripakenue
OTHOIIEHHUS] BEJINYUH B IIPOLIEHTAX.

IHonoxuTeIBbHBbIC H OTPUIATEIbHBIE YHCJIA

[TonoxxurenpHple W OTpuuaTeNbHble uMcna. llemple uwucma. Moayns  4ucia,
reoMeTpuuecKkas MHTepIpeTanus MoAyis uucia. M3oOpaxeHue yucen Ha KOOPAMHATHOU
npsmoii. UwucnoBble mnpoMexyTku. CpaBHeHue uwncen. ApupmeTHyecKkue JEHCTBHUS C
ITOJIOKUTEIILHBIMU U OTPULIATEIIBHBIMY YHCIIAMH.

[IpssMOoyroOnbHAs cCUCTEMa KOOPAMHAT HA INIOCKOCTU. KOOpIMHATHI TOYKM HA MJIOCKOCTH,
abcuucca u opaunara. [loctpoerne Touek U GUryp Ha KOOPJUHATHOM MIIOCKOCTH.

bykBeHHbIe BbIpaKeHUs
[Tpumenenue OyKB JJIs 3aMMMCU MaTEMaTUYECKUX BhIpaXEHUH U npepioxeHnil. CBoiicTBa
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OeniepanpHas padbouas nporpamma | Matematuka. 5-9 kiaccel (6a30BbIii YPOBEHB)
apI/I(i)MeTI/ILIeCKI/IX ACUCTBHUH. DYKBCHHBIC BBIPAKCHUA W YHCJIIOBBIC ITOACTAHOBKMU. BYKBeHHBIe

PAaBCHCTBA, HAXOXIACHUC HCU3BCCTHOI'O KOMIIOHCHTA. q)OpMYJ'ILI, q)OpMy.]'IBI NepuMeTpa "
iomraaun nmpsAMOyrojlbHUKa, KBaJapara, 00BEMa mapauICJICIIMIIC1a u KY6a

Pemrenue TekcToOBBIX 32124

PelieHre TEKCTOBBIX 3a/au apupMEeTUUECKUM CrocoOoM. PelieHue Jornyeckux 3aaad.
Pemienue 3agau nepeGopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemenne 3amay, coaepiKalux 3aBUCHMOCTH, CBSI3BIBAIOLIUX BEJIIMYUHBI: CKOPOCTb,
BpeMsi, pacCTOsIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOIUTEIBHOCTH, BPEMs, 00BEM
paboTel. ENWHULIBI M3MepeHus: MacCchl, CTOMMOCTH, PAacCTOSHUS, BpeMEHHU, CKOpOocTH. CBs3b
MEXIy €IUHHUIIAMU U3MEPEHUS KaXKI0M BETUUNHBL.

Pemenne 3agad, CBSI3aHHBIX C OTHOILIEHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIWYHUH,
MPOLIEHTAMU; PellIeHne OCHOBHBIX 3a/1a4y Ha IpOoOU U MPOICHTHI.

OueHka 1 pUKUJIKa, OKpyTIeHue pe3ynbTaTa. CocTaBieHre OYKBEHHBIX BBIPAXKEHUI MO
YCJIOBHIO 33a4H.

[IpeacraBieHue MaHHBIX C MOMOIIBIO TAaOIUIl U AuarpamMm. CtonOuyarbie IUarpaMMBbl:
YTEHHUE U OCTPOCHUE. UTEHNE KPYTrOBBIX JUArpaMM.

Haruasanas reomeTpus

Harnsansie npencraBieHus: o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd,
YIoJI, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnoyiokKeHHe JBYX TMpSAMBIX Ha IUIOCKOCTH, MapajUIebHbIE MpsSMBbIE,
MEepIEHIUKYJSIpHBbIE TIpsiMble. M3MepeHne paccTOAHUI: MEXIy ABYMSI TOUKAMHU, OT TOYKHU 10
MPSIMOM, JUIMHA MapIIpyTa Ha KBAJIPATHOM CETKE.

W3mepeHne U MOCTPOEHUE YIJIOB C IMOMOIIBIO TpaHCHIOPTHUpA. BHUIBI TpEeyrojbHUKOB:
OCTPOYTOJILHBIM, TPSIMOYTOJBHBIA, TYMOYTONbHBINA, pPaBHOOCAPEHHBIN, PAaBHOCTOPOHHHIA.
YeThIpEXYroNbHUK, TPUMEPBI YETBIPEXYTOMBHUKOB. [IpsIMOYTrOIBHNK, KBAIpaT: UCIIOJIb30BAHUE

CBOMCTB  CTOpPOH, YIJoB,auaroHaineii. M3obpaxenue
reoMeTprUYecKX (Uryp Ha HEJIMHOBAHHOW Oymare C MCIOJIb30BAaHHEM IUPKYIIS, JTUHEHKH,
yroJbHUKA, TpaHcriopTupa. [locTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoOTOyroNbHHKA. [loHsTHE TmUIOMAnU (UTYpPBI, EIWHUIBI W3MEPEHUS
wiomaan. [IpubmnkénHoe n3Mepenue miomaan Guryp, B TOM 4HCIIe Ha KBaJIPaTHOW CETKe.
[TpubnuxEHHOE M3MEpEeHre JJIMHBI OKPYKHOCTH, TUIOIIAIN KpyTa.

CumMeTpusi: HEHTpaJIbHAsA, OCEBas U 3€pKAIbHASI CUMMETPHH.

[TocTpoeHre CHMMETPUYHBIX QUTYD.

Harnsaaeie mpeacTaBieHUss O TPOCTPAHCTBEHHBIX (GUTypax: Mapajjieienumnes,, Kyo,
Mpu3Ma, MUpaMuaIa, KOHYC, MWIUHIP, ap u cepa. M300pakeHne mpocTpaHCTBEHHBIX (PUTyp.
[Ipumepsl  pa3BEPTOK MHOTOIPAHHMKOB, IWIMHApa U KoHyca. Co3naHue Mojenei
MPOCTPAHCTBEHHBIX PUTYp (M3 Oymaru, MPOBOJIOKH, INIACTUIIMHA U IPYTUX MaTEPHAJIOB).

[lonsitTue 00bEMa, enuHMIBI U3MepeHUsT o00béMa. OO0BEM  TPAMOYTOIBLHOTO
napasuienenurena, Kyoa.

NPEJMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MIPOrpaMMbl Y4EOHOTO Kypca K KOHILy 00y4YeHHs B S
KJIacce:
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®denepanbHas pabodas nporpaMmma | MaremaTuka. 5-9 kiacchl (0a30BbIH YPOBEHb)
Yuciia v BBIYMCICHUS

[ToHrMaTh ¥ MPABWIBHO YIOTPEOJISITh TEPMHUHBI, CBA3aHHBIC C HATypaJIbHBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMH U JCCATUYHBIMU JIPOOSIMH.

CpaBHUBATBH U YIIOPSIOYMBATh HATYPaJIbHBIC YUCIIA, CPABHUBATH B IIPOCTEHIIIMX CIydasx
OOBIKHOBEHHBIE JIPOOH, TECATUYHBIE APOOH.

COOTHOCUTh TOYKY Ha KOOPJWHATHOW (YHUCIOBOM) MPSMOH C COOTBETCTBYIOIIMM €H
YHUCIIOM M H300pakaTh HATYPAJIbHBIC YUCIIAa TOYKAMHU Ha KOOPJAMHATHOM (YHMCIOBOM) PSIMOM.

BBITIONTHATE apr(pMETHISCKUE JTCHCTBHS C HATYPAJIbHBIMHU YHCIAMH, ¢ OOBIKHOBECHHBIMHU
JIPOOSIMHU B IIPOCTCHININX CITyYasiX.

BBITIOJTHATE TPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYMCIICHUN.

OKpyTrasaTh HATYpaJIbHBIC YHCIIA.

Penrenne TeKCTOBBIX 32124

Pemath TekcTOBBIC 3a/1a4u apU(PMETHIESCKIM CTIOCOOOM U C TIOMOIILI0 OPTaHU30BAHHOTO
KOHEYHOTO Iepedopa BCeX BOZMOKHBIX BAPHAHTOB.

Pemats 3a1a4u, comeprkaiiye 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMIMHBI: CKOPOCTh, BpEMH,
paccTosiHHe, IIeHa, KOJIMIECTBO, CTOMMOCTb.

Hcrnonb30BaTh KPaTKUE 3aITUCH, CXEMBI, TAOJIUIIBI, 0003HAYCHHUS ITPU PEIICHUH 3a7ad.

[Tostb30BaThCsl OCHOBHBIMH €IMHUTIAMU U3MEPEHUS: IIEHBI, MACChI, PACCTOSIHUS, BPEMCHH,
CKOPOCTH, BBIpAXXaTh OHH €IUHUIIBI BEIMYUHBI Yepe3 IPyTHUE.

W3BiiekaTh, aHAIM3UPOBATh, OIICHUBATh MHGOPMAIIHUIO, TIPEJCTABICHHYIO B TaOJIUIe, Ha
CTOJIOUATON AMarpamMme, HHTEPIPETUPOBATH MPEICTABICHHBIC JaHHBIC, HCIIOIH30BaTh JaHHBIC
MIPY PEIICHUH 3a/1a4.

Harasiagnas reomerpus
Ilonp30BaTbCsl T€OMETPUYECKMMHU MOHATUSAMHU: TOYKA, IpsAMasi, OTPE30K, JIy4, YIOJI,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.
[TpuBouTH TIpUMEpPbl OOBEKTOB OKPYXKAIOIIErO0 MHUpa, UMEHIOMMX (HOpMYy H3yYEHHBIX
reoMeTpUIecKux puryp.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YTIIAMMU: BEpILIMHA CTOPOHA,
C MHOI'OYIOJIbHUKaMH: YroJj, BEpUIMHA, CTOPOHA, AMAroHallb, C OKPYKHOCTBIO: PaJHyC,
TUaMETp, LIEHTP.
N300paxkaTh W3y4eHHBIE TeoMeTpuUYeckue (Uryphl Ha HEJIMHOBAHHOM W KIIETYATON
OyMmare ¢ MOMOIIbI0 UPKYIISI U TUHEHKU.
Haxonuth miMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C IMOMOILBIO JJUHEWKH, CTPOUTH
OTPE3KH 3aJaHHOM JUITUHBI; CTPOUTH OKPYKHOCTh 3aIaHHOTO pajinyca.
Hcnonb30BaTh CBOMCTBA CTOPOH MW YIVIOB MPSIMOYTOJbHHMKA, KBaapara s HX
MMOCTPOEHUS, BBIYUCIIEHHUS TUIOLIAIA U IEPUMETPA.
BbraucnsaTe nepuMeTp U IIomaas KBajapara, mpsMOyroJibHUKA, PUTYp, COCTABICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHuCIIe (PUryp, n300pakEHHBIX HA KJIETYATON Oymare.
[Tonp30BaTbCsi OCHOBHBIMM METPUUYECKUMH €IMHULIAMU W3MEPEHUS JUIMHBI, TUIOLIAIM;
BBIPAXKaTh OJIHU €AUHUILIBI BEJTUYUHBI YEPE3 APYTHE.

Pacno3naBare mapasuienenumnen, KyO, HCIOIB30BaTh TEPMUHOJOTHIO: BEpIIMHA, PeOpo
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®denepanbHas pabodas nporpaMmma | MaremaTuka. 5-9 kiacchl (0a30BbIH YPOBEHb)
I'paHb, USMCPCHUS, HAXOAUTb U3MCPCHUS IMapalJICIICIIUIICAA, Ky6a

Boruncnsate 00b€M Ky0a, mapaiienenunena rno 3aJaHHbIM HW3MEPEHUSIM, IMOJIb30BaThCs
eMHUIIAMH U3MEPEeHUs 00bEMA.

Pemath HecnoXHBIE 33/1a4l HA U3MEPEHHE T€OMETPUYECKUX BEJIMYHMH B MPAKTHUECKHUX
CUTYalUsAX.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS MIPOTrpaMMBbl Y4EOHOTO Kypca K KOHIy 00y4eHHs B 6
KJiacce:

Yucaa v BIYUCICHUSA

3HaTh ¥ MOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUJIAMU YHUCET U CIIOCO0aMU MX
3aMMCH, IEPEXOAUTD (€CIIH STO BO3MOXKHO) OT OJJHOM (POPMBI 3aMKCH YUCHA K IPYTOM.

CpaBHHMBaTh M YHOPSAOYMBATH IEIbIE YMCIA, OOBIKHOBEHHBIE U JECATUYHBIE IpoOH,
CpPaBHMBATH YKCJIAa OJHOTO U PA3HBIX 3HAKOB.

BrInonHsATh, coueTass yCTHbIE W MUCHMEHHBIC MPUEMBI, apuMETHUYECKHE EeUCTBUS C
HATypaJIbHBIMM W TEJABIMH YHUCJIaMH, OOBIKHOBEHHBIMH U JCCATUYHBIMH JIPOOSIMHU,
MOJI0KUTEIBHBIMHA M OTPUIIATEIbHBIMHA YHCIAMU.

BpunciisITh 3HAYEHHS YHUCIOBBIX BBIPAXKCHUH, BBINOJIHATh MPUKUAKY M  OLEHKY
pe3ysibTaTa BBIYMCIICHHUM, BBIMOJIHATH NMPE0oOpa3OBaHUs YHUCIOBBIX BBIPAKEHUM Ha OCHOBE
CBOMCTB apu(PMETHICCKUX ACHCTBHIA.

COOTHOCHTh TOUKY Ha KOOPAMHATHOW MpPSMOW C COOTBETCTBYIOIIMM €M YHUCIOM U
M300paXkaTh YKciia TOYKaMU Ha KOOPJIUHATHOU MPSMOM, HAXOUTh MOJIYJIb YUCIIA.

COOTHOCHUTH TOUYKH B IPSIMOYTOJIBHOM CUCTEME KOOPJIMHAT C KOOPAMHATAMU 3TOM TOUKH.

OKpyTJISITH 1eJIble YUCa U IECITUYHBIC TPOOU, HAXOAUTh MPUOTUKEHUS YUCETT.

YuciioBble U OyKBEHHbIE BHIPAKECHUS

[TonuMath U ynoTpeossaTh TEPMUHBI, CBSI3aHHBIC C 3aIMMCHIO0 CTETICHU YMCIIA, HAXOAUTh
KBaJpaT U KyO 4ucia, BEIYUCIATh 3HAUYCHUS YUCIOBBIX BBIPAXKEHUN, COACPIKAIIUX CTEIICHH.

[Tonp30BaThCs MPU3HAKAMU JCIMMOCTH, PACKIIAIbIBATh HATYpaJdbHbIC YUCIA HA MPOCTHIC
MHO>KHUTEIIN.

[Tonp30BaThCs MacITaOOM, COCTABIIATH MPOIOPIIMHM M OTHOIIICHUS.

Hcmons3oBath OYKBBI JUIsi 00O3HAYEHHWsS 4YHCET TP 3alUCH  MaTeMaTHYECKHX
BBIpQKCHUH, COCTABIAThL OYKBEHHBIC BBIpOKCHUS U (OPMYJIbl, HAaXOJWTh 3HAYCHUS
OYKBEHHBIX BBIPKCHHH, OCYIIECTBIISASA HEOOXOIUMBIE TI0JICTAHOBKU U MTPE0Opa30OBaHUSI.

HaxoauTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penrenne TeKCTOBBIX 337124

Pemmats MHOTOIIIarOBBIE TEKCTOBBIC 314U ApU(PMETHUESCKUM CTIOCOOOM.

Pemrate 3amaun, CBA3aHHBIE C OTHOLIEHUEM, NPONOPLUOHAIBHOCTHI) BEJIWYHH,
MPOLIEHTAaMH, peliaTh TPU OCHOBHBIE 337]a4i Ha APOOH U MPOIICHTHI.

Pewrars 3agaun, coneprkaime 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYUHBI: CKOPOCTb, BPEMS,
paccTosiHUe, 11eHa, KOJIMYeCTBO, CTOMMOCTh, MPOU3BOIUTEIHHOCTh, BpeMs, 00bEéMa paboThI,
UCTIONIb3Yys apu(MeTUYeCKue JEHCTBUS, OICHKY, TNPUKHUIKY, TOJIB30BAaThCS €IUHUILIAMU
W3MEPEHUS] COOTBETCTBYIOIIMX BEJUYHH.

CocTaBnaTh OyKBEHHBIE BBIPAKECHHS 10 YCIOBUIO 3aa4H.
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OenepanbHas paboyas nmporpamMmMa | Matematika. 5-9 kiaccel (0a3QBbIif ypOBEHB) _
H3BnekaTnb I/IH(i)OpMaI_II/IIO, MMpCaACTAaBJICHHYIO B Ta6n1/1uax, Ha JIMHCHUHOMU, CTOJIOYATOM MIIH

KpYTrOBOM JHarpaMMax, HHTEPIPETHUPOBATh MPEACTABICHHBIC JTaHHbBIC, UCIIOIb30BaTh JaHHBIC
TIPU PEIICHUH 3a7a4.
[IpeacTaBisaTh HHPOPMALIHIO C TTOMOIIBIO TAOJIHII, THHSHHOW U CTOJIOUATOM AMArpaMM.

Harasanas reomerpus

[TpuBouTh NpUMEPHl OOBEKTOB OKPYKAIOIIETO0 MHpa, UMEIOUIMX (OpMYy H3yYEHHBIX
reOMETPUYECKHX IUIOCKUX U NMPOCTPAHCTBEHHBIX (UTYp, MIPUMEPHI PaBHBIX U CUMMETPHUYHBIX
uryp.

N300pakaTe ¢ MOMOILIBIO LUPKYJSA, JUHEHKH, TpaHCIOPTHpPAa HA HEIMHOBAaHHOW H
KjIeTyaTod Oymare H3y4eHHblE IUIOCKHE TIeoMeTpudeckue GUrypsl U KOH(pUrypaiuu,
CUMMETPHYHBIE QUTYPBHI.

[Tonp30BaTbCsl TEOMETPUUECKUMHU  TOHATHUSIMH: PaBEHCTBO  (uryp, cuMMeTpus,
WCIIOIBb30BAaTh TEPMMHOJIOTHIO, CBS3aHHYIO C CHUMMETpPUEH: OChb CHMMETPHUH, LEHTP
CUMMETPHH.

Haxonute BeIMYMHBI YIVIOB M3MEPEHHUEM C IOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIBI
3aIaHHOW BEJIMYMHBI, IIOJIB30BAaThCsl MPH pELIEHWH 3aJad TpagyCHOM MEpOMl YIJOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIN, IPSIMOM, pa3BEPHYTHIM U TYIION YTJIbL.

BeluuciasaTe IIMHY JOMaHOM, NEPUMETP MHOTIOYIOJIBHHMKA, I10JIb30BaThCS €IWHHUIIAMU
W3MEpEHUs JJIMHBI, BbIpaXXaTh OAHH €IMHULIBI U3MEPEHMS IJIMHBI YEPE3 IpYyTHE.

HaxoauTe, UCHIONB3Ysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IABYMs TOYKaMHU,
OT TOYKH JI0 NPSIMOM, IJIMHY ITyTH HAa KBAJPaTHOMN CETKE.

Bbruucnares miomanbs ¢GUryp, COCTaBICHHBIX M3 MPSIMOYTOJbHUKOB, HCIIONb30BAThH
pa3bueHne Ha MPSMOYTOJIBHUKH, Ha paBHbIE (UIYphI, JOCTpPAaUBaHUE A0 IMPSMOYTOJIbHUKA,
MI0JIB30BAThCSI OCHOBHBIMM €IUHULIAMU HW3MEPEHHUs IUIOINAAM, BBIPAKAaTh OJHHM E€IWHMIIBI
MU3MEPEHUS IIIOMAN YePE3 APYrue.

Pacno3naBath Ha MOJENAX U M300paKEHUSAX MUPAMUAY, KOHYC, UIUIUHAP, UCTIOIb30BATh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxkaTh Ha Ki1eTyaTol Oymare mpsiMOYTroJibHBIN Mapaieiaenune.

Boruncnsate 00bEM MpSMOYTOJILHOTO Napalljiesienumnena, Kyoa, mojib30BaTbCsi OCHOBHBIMU
eAMHUIIAMU U3MEpPEHUs 00bEMa;

PemaTe HecnoKHBIE 3a/1aUuM HA HAXO0XKJAECHUE F€OMETPUUECKUX BEIMYHMH B MPAKTHUECKHUX
CUTYyalUsX.
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OenepanbHas pabouas nporpamma | Matematuka. 5-9 kiaccel (0a30BbIi ypOBEHB)

TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
OCHOBHBIE BUJIBI ACATEILHOCTH O0YJIAOLITHUXCS
HanmeHoBanue pasgena | KOTHYECTBO OcnoBHOE
(Tembl) Kypca 4acoB cozepKaHue
Harypanbhsbie uncna. 43
JlelicTBUS C HATYpaIbHBIMH Yurarth, 3aIUCHIBATH, CPABHUBATh HaTypaJbHbIC YUCIIA;
JlecsaTnuHas cucTeMa
qUCIIAMHA npeaiarath  00CyKI1aTh CMOCOOBI YIIOPSAOUYNBAHUS YHCEIL.

cuncieHud. Psan
HN300paxaTh KOOPAMHATHYIO IPSMYIO, 0TMEYaTh YKCiia TOUKAMU
HaTypaJabHbIX YUCE. . N
N Ha KOOPJMHATHOM NPSIMON, HAXOAUTH KOOPAUHATH TOYKH.
Harypanbnsiii psia. N
q 0 HccaenoBarh cBoicTBa HaTypalibHOTO psija, yucen 0 u 1 npu
nucio 0.
CJII0’)K€HUH U YMHOKEHUHU.
Harypanbnbie uncna Ha
. . | Hcmoab30BaTh NPAaBUJIO OKPYIJICHUS HATYPAJIbHBIX YHCEIL.
KOOPJAMHATHOM MPSMOH. .
C BoeinoansaTs apudmernyeckue aeiicTBUS C HATYPATbHBIMHU
aBHEHUE .
P ’ YUCJIaMU, BBIYMCJISTh 3HAUCHHS YUCIIOBBIX BRIPAKEHUM CO
OKpYTJICHUE
CcKoOKaMH U 0€3 CKOOOK.
HaTypaJIbHBIX YUCE.
3anuchbIBaThL TMPOW3BEJCHWE B BHJAEC CTENEHU, YUTATH CTCIEHHU,

Apudmerndeckue
. HCI0JIb30BATh TEPMHHOJIOT U0 (ocHOBaHue, MOKa3aTelb),
JENUCTBHUS C .
BbIYMCJISATH 3HAYECHUS CTCIICHE.
HaATypaJbHBIMU

N BbINOJHATH NPUKHAKY M OIEHKY 3HAUYCHUN YUCTIOBBIX
guciaamMu. CBOMCTBA . v
BbIpaKCHUH, NMpeIaraTb U NPUMEHATh NPUEMBI POBEPKHU
HYJISI IPU CIIOKEHUU U .
. BBIYUCIICHUIA.
YMHO>XEHUH, CBOICTBA
Hcnosib30BaTh NPH BHIYUCICHUSIX [IEPEMECTUTENIBHOE U
eUHUIIBI TIPH N
COYeTaTeIbHOE CBOMCTBA CJIIOXKEHUS U YMHOKEHUS,
YMHOKCHUH. .
pacrpeeuTeIbHOe CBOMCTBO YMHOXKEHUS; (POPMYJIUPOBATH
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[TepemecturensHoe 1
coYeTaTeIbHOE
CBOMCTBA CJIOKECHUA U
YMHOXEHUS,
pacnpeneuTeIbHOE
CBOKMCTBO
YMHOKEHHUS.
Jenurenu u KpaTHbIE
Yyucia, pa3ioKeHUe
YyHclia Ha MHOKHTEIIH.
Jlenenue

¢ ocratkoM. IIpocteie
U COCTaBHBIE YHCIIA.
[TpusHaku nenumMocTu
Ha 2, 5,10, 3,09.
Crenens ¢
HaTypajlbHbIM
MOKa3aTeseM.
Yucnoseie
BBIPAYKECHUS; TOPSIOK
nevcTBui. Pemenue
TEKCTOBBIX 3a/1a4 Ha
BCe apu(MeTHIECKHE

U MPUMEHSITh NPaBWJIa IpeoOpa3oBaHMs YUCIOBBIX BhIPaXKECHUIN
Ha OCHOBE CBOMCTB apu(pmeTndeckux Aciictuii. UcciienoBaTh
YHUCJIOBBIE 3aKOHOMEPHOCTH, BBIIBUIATh U 000CHOBBIBATH
THI0TE3bl, POPMYJIHPOBATH 00001IeHNSI M BHIBOJBI 110
pe3yJibTaTaM MPOBEAEHHOIO UCCIeA0BaHNs. @OPMYJIHPOBaATh
omnpeaeieHusl JCIUTENS U KPATHOTO, HA3bIBATh JCIUTENN U
KpaTHBIE YKCIa; PACO3HABATH IIPOCTHIE U COCTABHBIEC YKCIIA;
(opmysinpoBaTh M NPUMEHATH NPU3HAKH JAEIUMOCTH Ha 2, 3, 5,
9, 10; npUMeHSATDH AJTOPUTM PA3JTOKEHUS YHCIIA HA TIPOCTHIC
MHOKHTENHN; HAXOAUTh OCTATKU OT JICJICHUS U HETIOJHOE YAaCTHOE.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
HATypaJIbHBIX YHCIIaX, IPUBOAUTH PUMeEPHI U

KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHHUS U OTPULIAHUS
BBICKA3bIBAaHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBaTth MaTeMaTH4YeCKHE NPEAJIOKEHHS C
ITOMOUIBIO CBSI30K «H», KU, ECIHU..., TO...».

Pemath TeKCTOBBIE 33/1aUu apU(YMETHIECKHUM CIIOCOOOM,
HCMO0Jb30BATh 3aBUCUMOCTH MEXy BEIMUUHAMH (CKOPOCTb,
BpEMs, paCCTOSTHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh U JIp.):
aHAJM3UPOBATH U OCMBICJIMBATH TEKCT 33/1a4H,
nepedopmMyJIUpPOBATH yCIOBUE, H3BJIEKATh HEOOXOAUMBIC
JAHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK1Y BEJIMUMHAMH,
CTPOUTH JIOTHYECKYIO LIETIOYKY pacCyxacHui. MoaeJupoBaTh
XOJ1 pELICHUS 3aa4M C IOMOIIBIO PUCYHKA,
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JICUCTBUS, HA
JIBMOKEHUE U TIOKYITKH

CXEMBI, TaOIUIIBI.
I[IpuBoauTH, pa3oupaTh, OLEHUBATH PATUIHBIC PEIICHUS, 3aITUCH
pELIECHHI TEKCTOBBIX 3a]1a4.
Kputuyeckn oumeHHMBATH TOJTYYEHHBIH pe3yiabTaT, OCYHIeCTBJISITh
CaMOKOHTPOJIb, TPOBEPsis OTBET HAa COOTBETCTBHE YCIOBHIO,
HAXOAUTH OLINOKH.
PemaTth 3a1auu ¢ moMoIIbiO iepedopa BceX BO3MOKHBIX BAPHAHTOB.
3HAKOMUTBCSA C HCTOPHUEH pa3BUTHS apUPMETUKH

Harnsanast IreoMCTpPHU-.
JIMHUK Ha IJIOCKOCTHU

12

Touka, npsimas,
OTPE3OK, JIyY.
Jlomanas.

N3mepenne qyimHbl
OTpe3Ka,
METPUYECKUE
CAVHULBI

U3MEPECHUS JIJIMHBI.
OKpy>XHOCTb U KPYT.
[TpakTuueckas padbota
«ITocTpoenue y3opa u3
OKPY>KHOCTEW». YTOJI.
IIpsamoi1, ocTpsIid,
TYIIOM U Pa3BEPHYTHIN
yrisl. I3mMepenue
YTJIOB.

Pacno3HaBaTh Ha yepTexax, pUCyHKax, OMUCHIBATD,

WCIIONIb3YSl TEPMUHOJIOTHIO, U M300PakKATh C TIOMOIIBI0 YUEPTEKHBIX
WHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, JIy4, YTrOJ, JIOMaHYIO,
OKPY>KHOCTb.

Pacno3naBaTth, NPUBOAUTH NPUMeEPbI OOBEKTOB peaIbHOTO MHPA,
uMeronux Gopmy U3ydeHHBIX QUTYD, OLIEHUBATH UX JIMHEHHbBIE
pa3Mepsl.

Hcenonb30BaTh JIMHENWKY U TPAHCIIOPTUP KAK MHCTPYMEHTBHI JJIS1
MOCTPOEHHUS U U3MEPEHUS: U3MEPHATH JJIMHY OTPE3Ka, BEIMUUHY
yIJIa; CTPOUTh OTPE30K 3aJaHHOW JUIMHBI, YTOJl, 3aJaHHON
BEJIMYUHBI; OTKJIAABIBATH IUPKYJIEM PaBHBIC OTPE3KH, CTPOUThH
OKPY>KHOCTb 3a/IaHHOTO pajauyca. M300paxars KoOHPUTypaluu
r€OMETPUUECKUX (PUTYP U3 OTPE3KOB, OKPYKHOCTEH, MX YacTel Ha
HEJIMHOBAHHOM W KJIeTYaToi OymMare; mpeajarathb, ONUCHIBATH U
00Cy:KI1aTh CIOCO0BI, AJITOPUTMBI TTIOCTPOCHUS.

PacnosnaBarh n H300paaTh Ha HEJIMHOBAHHOM U
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[IpakTryeckas
pabota
«ITocTpoenue
YTJIOBY

KJIeTYaTOM OymMare mpsiMoOi, OCTPBIH, TYNOMH, pa3BEPHYTHIN YIJIbI,
CPAaBHUBATH YIJIbL.

BoI4ucasTh UIMHBI OTPE3KOB, JOMaHBIX.

IloHuMAaTh M HCIOJIL30BATh NPHU PEeLICHUH 32124 3aBUCHUMOCTH
MEXy €IMHHUIIAMU METPUYECKON CUCTEMBI MEP; 3HAKOMHUTbCH C
HEMETPUYECKUMU CUCTEMAMU MED; BIPAKATH JJIMHY B PA3IUYHBIX
eanHunax nzMepenus. MeeaenoBarb Gurypsl u KoH(puUrypamuu,
MCIO0JIb3Ys HHU(POBBIE PECYPCHI

OOBIKHOBEHHBIE 1POOU

48

HpoOs. [IpaBunbHbIC U
HETMpaBWIbHbBIE JPOOH.
OCHOBHOE CBOWCTBO
npobu. CpaBHeHUE
npobeit. CrnoxxeHue u
BBIYMTAHUE
OOBIKHOBEHHBIX
npobeii. CmernanHas
JIpoOb. YMHOXEHUE U
JIeJICHUE
O0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpatHble ApoOu.
Penrenre TekCTOBBIX
3aJ1a4, CoIepKaIINX
npoou. OCHOBHBIE

MopeaupoBaTth B rpaguuecKoii, IpeIMeTHON (popMe, C TOMOIIBIO
KOMIIbIOTEpA MOHATHS U CBOMCTBA, CBS3aHHbBIE C OOBIKHOBEHHOU
JIpOOBbIO.

YuTaTh M 32aIIUCHIBATH, CPABHUBATh OOBIKHOBEHHBIE pOOH,
npenaratb, 000CHOBBIBATH H 00CYKAATh CIIOCOOBI
YHOPSAOYUBaHUSA APOOEii.

N300pakaTh 0OBIKHOBEHHBIE IPOOU TOUKAMH HA KOOPIUHATHOM
IPSIMOM; MCIOJb30BAaTh KOOPAMHATHYIO MPSMYIO [l CPAaBHEHUS
TIpOOeH.

®opMyIHpPOBaATh, 32ANIMCHIBATH ¢ NOMOLIBI0 0YKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH JIpOOH; MCMOJIb30BATH OCHOBHOE
CBOWCTBO IpOoOH Ui COKpalIeHHs JpoOel U MpuBeAeHUs Apodu K
HOBOMY 3HaMEHATEIIIO.

IIpencraBasaTh cMelIaHHYIO IpOOb B BHJI€ HEMTPABUILHON U
BBIJICIISATH LENYI0 YaCTh YKcia U3 HEMPaBUIbHON ApOOH.
BbinoJHATH apudMeTnyecKne 1eiicTBUS C OOBIKHOBEHHBIMU

JIpoOsSMH; MPUMEHSATH CBOICTBA
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3a/1auy Ha ApoOH.
[Ipumenenne OYKB IS
3aIlUCHU
MaTeMaTHYECKUX
BBIPO)KCHUHN U
IIPEAJIOKEHU N

aprupMeTUUSCKUX JeHCTBUHN I palliOHATU3AIMH BEIYHCICHHM.
BbINoJHATH NPUKHAKY U OIEHKY PE3yJIbTaTa BIUUCICHUH;
npeiaraTtb 4 NPUMEHSTh NPUEMBbI IPOBEPKU BHIYUCIICHUH.
IIpoBoanTh Mcclie0BaHNS CBOWCTB Apo0OEii, onupasch Ha
YHUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHKCIIE C TTOMOIIbIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUSI O JPOOSIX,
NPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS
Y OTPUIIAHUS BBICKA3bIBAHUM.

PemaTh TEKCTOBBIC 3a/1aUH, COAEpIKaIIUEe APOOHBIC TaHHBIC, U
3aJla4¥ Ha HaXO0XKJCHUE YaCTH 1IeJI0T0 1 IIEJ0r0 IO €ro YacTH,
BbISIBJISITh MX CXOJCTBA U PA3JIHYMS.

MoaeaupoBaTh X0/ PEIICHUS 3a7a4i C TTOMOIIBI0O PUCYHKA, CXEMBI,
TaOJIMIIE.

IIpuBoauTH, pa3dUpPaTh, OLIEHUBATH PA3JTUYHbBIC PEIICHUS, 3aITUCH
pELIEHNI TEKCTOBBIX 3a]1a4.

Kpurnuyeckn oneHMBATH MTOJTYUYECHHBIN PE3yIbTaT, OCYIIECTBIISTh
CaMOKOHTPOJIb, POBEPSISE OTBET HA COOTBETCTBUE YCIOBHIO,
HAXOAMUTH OLINOKH.

3HAKOMHTBCS ¢ UCTOPUEH pa3BUTHS apuPMETUKU

Harnsannas reomerpus.
MHOroyrojbsHUKN

10

MHOIrOyroJabsHUKH.
YeThIpEXYroNbHUK,
IIPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrnueckas

OnuceIBaTh, HCNOJIb3YH TEPMHHOJIOTHIO, H300PAKATH

C TIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJIEIMPOBATh
u3 OyMaru MHOTOYTOJIbHUKH.

[IpuBoauTH NpUMepPbI 00BEKTOB PEATLHOTO MUPA, UMEIOIINX

dbopMy MHOTOYTOJIbHUKA, IPSAMOYTOJIBHUKA, KBaIpaTa,
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pabota
«IToctpoenne
MPAMOYTOJIbHHUKA

C 3aIaHHBIMHA
CTOpPOHAaMH

Ha HEJIMHOBAaHHOM
Oymarey.
TpeyronbHUK.
Ilnomanes n
nepUMETP
NPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX W3
MPSAMOYTOJIbHUKOB,
€UHUIIBI
W3MEpPEHHUS
TJIOIIAIH.
[Tepumetp
MHOTOYTOJIbHUKA
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TPEYrOJIbHUKA, OLeHUBATh UX JIMHEITHBIE pa3Mephl.

BbpIyucasTh: IEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUI0IA b IPSMOYTOJIbHUKA, KBAIpaTa.
HN300paxkaTs OCTPOYroJIbHBIC, IPSIMOYTOJIBHBIE U TYIIOYTOJIbHbIE
TPEYTrOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOM U KJIeT4aToOl Oymare KBaJpar u
MPSIMOYTOJIbHUK € 33JaHHBIMU JIJTUHAMH CTOPOH.

HccaenoBars cBOMCTBA IPAMOYTOJIBHIKA, KBAIpaTa NyTEM
AKCIIEpUMEHTA, HAOIIOICHUS, U3MEPEHMSI, MOJEIIUPOBAHUS;
CpaBHHMBaTh CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHUKA.
KoncTpynpoBarh MaTeMaTHYeCKHE NPEIJIOKEHHs C TIOMOIIBIO
CBSI30K «HEKOTOPBINY, «JT1t000i». Pacmo3HaBaTh UCTUHHbBIC U
JIO’KHBIE BBICKA3bIBAHUSI O MHOTOYT'OJIbHUKAX, IPUBOAUTH
NPUMeEPbI U KOHTPIIPUMEPHI.

HccaenoBaTs 3aBUCMMOCTD IJI0IIAM KBaJpaTa OT JUIMHBI €T0
CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHOM CETKH VISl TIOCTPOEHUS
¢buryp; pa3duBaTh MPIMOYTOJLHUK Ha KBAIPAThI, TPEYTOJbHUKH;
COCTaBJIATH (PUTYpBI U3 KBAJIPATOB U MPSIMOYTOJLHUKOB U
HaXOJUTh UX IUIOLIA/b, pa30uBaTh (YUryphl HAa MPSIMOYTOJIBHUKH U
KBaJIpaThl U HAXOAUTh UX IUIOMIA/Ib.

BbipaxkaTh BeJIMUMHY IUIONIA/IM B Pa3IMYHbIX €IUHUIAX
U3MEpPEHUS] METPUUYECKON CUCTEMBI MEp, HOHUMATH U
HCIO0JIB30BATH 3ABUCHUMOCTH MEXy METPUUECKUMU

€AMHULIAMHA U3MEPEHUS TUIOIAIN.

23



OenepanbHas pabouas nporpamma | Matematuka. 5-9 kiaccel (0a30BbIi ypOBEHB)

3HAKOMHTBCS ¢ IPUMePaMu MPUMeHEeHHUs TUIOIIAIU U IIepuMeTpa
B IIPAKTUYECKUX cUTyalusax. PemaTs 3agauu U3 peajabHOM KU3HH,
npeniaraTb U 00CyKI1aTh pa3jn4yHbIe

CIoCco0bI perieHus 3a1a4

JlecsaTuunble 1podu

38

JlecaTUYHAS 3aMKCh
npobeii. CpaBHEHUE

JECATUYHBIX IPOOCH.

JlenicTBUs

C IeCATUYHBIMU
TPOOSIMH.
Oxkpyriienue
JECSATUYHBIX
IpooOei.

Pemenue TekcToBbIX
3a/1a4, CoAepKaIINX
npobu. OCHOBHBIC
3a/1a4¥ Ha IpoOHu

BoinoHATh apudmernueckue AEUCTBHS C JECATUUYHBIMU JIPOOSMU;
BBINOJIHATH NPUKHUAKY M OLEHKY PE3yJIbTaTa BBIYNUCICHUN.

IMpeacTaBasTh ACCATUUHYIO APOOH B BUJI€ OOBIKHOBEHHOW, YNTATH
U 3aMIUCHIBATH, CPABHUBATD JICCITUYHBIC IpOOH, MPeAIaraTh,
000CHOBBIBATH U 00CYKIaTh CIIOCO0OBI

YIOPSIIOYUBAHUS IECATUUHBIX APOOEH.

N300paxkaTs necsaTuuyHble APOOU TOUKAMU Ha KOOPAUHATHON
MIPSIMOM.

BbIABJISTH €X0/JCTBA ¥ PA3JIHYHUSA TPABIIT apUPMETUUECKUX
JEUCTBUM C HATYPATbHBIMU YHCIIAMH U IECITUIHBIMU IPOOSIMHU,
OOBSICHSTH UX.

IIpuMeHsTH CBOMCTBA apudMETUUECKUX ACUCTBUI 15
palMOHAIN3AIMU BBIYACICHUH.

IIpumMeHATH NPABUJIO OKPYIJIEHHUS JECATUYHBIX IPOOCH.
IIpoBoauTh MccIeI0BAHUS CBOWCTB IECITHYHBIX APOOEH,
OTHMPASICh HA YHCJIOBBIC SKCTIEPUMEHTHI (B TOM YHUCJIE C TTIOMOIIBIO
KOMITbIOTEPA), BBIABUTATh IMIOTE3bI U MPUBOIUTH UX
000CHOBaHHS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O JPOOSIX,
NMPUBOJUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS
Y OTPUIIAHMS BBICKA3bIBAHMIA.
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PemaTb TeKCTOBBIE 3a/1a4H, COAEPKALIUE IPOOHBIE TaHHBIE, U Ha
HaXO0XJEHHE YaCTH LIeJIOT0 U LIEJIOT0 MO €ro YacTH; BBISIBJIATH HX
CXO/ACTBA W Pa3/IN4us.

MopeaupoBaTh X0/ PEILICHUS 3a/1a4¥ C IOMOIIbIO PUCYHKA, CXEMBI,
tabnuubl. [IpuBoAUTH, pa30MpaTh, OLIEHMBATH PA3IHYHbIE
peuIeHus, 3a1CH PEIICHU TEKCTOBBIX 3a7a4. OnepupoBarh
JIpOOHBIMU YHCIIAMU B PEAJIbHBIX KU3HEHHBIX CUTYaIUsX.
Kputnueckn oneHMBaTh NOJyYEHHBIN PE3YNbTAT, OCYIIECTBIATD
CaMOKOHTPOJIb, IPOBEPSISL OTBET HA COOTBETCTBHUE YCIOBHUIO,
HAXOJIUTh OLINOKH.

3HAKOMHTBCS ¢ HCTOPUEH pa3BUTHS apuPMETHKU

Harnsgnas reomerpus. Tena u
¢burypsl B mpoCTpaHCTBE

MHOTOrpaHHHUKH.
N3o6paxkenue
MHOTOTPaHHUKOB.
Mopaenu
IPOCTPAHCTBEHHBIX
TeN.
[IpsamoyronbHbIT

napasuienenumnes, Kyo.

Pa3BépTku KyOa u
napasuiesenumneaa.
[IpakTnueckas pabora
«Pa3Béprka kyda».
O06Bém KyOa,

Pacno3HaBaTh Ha YyepTeKax, pUCYHKaX, B OKPY:Kal0leM MHpe
OpSMOYTOJIBHBIN Mapaienenumnesa, Kyo, MHOTOrpaHHUKH,
ONMCHIBATH, HCNIOJIb3Ys TEPMHUHOJIOTHIO, OLIEHNUBATD JINHEITHbIE
pa3Mmephl.

IIpuBoauTh NpUMepPHI 0OBEKTOB PEATBHOTO MUPA, UMEIOLTIX
(bopMy MHOTOTpaHHUKA, IPSAMOYTOJILHOIO apajuieenumneaa, Kyoa.
N3006pazkaTs ky0 Ha KiIeTyaTOM Oymare.

HccaenoBaTth cBoiicTBa KyOa, MPSMOYTOJILHOTO TTapajuieienumea,
MHOTOTPaHHUKOB, HCIIONIB3Ys Mojenu. Pacno3HaBaTh u
n300paxaTh pa3BEPTKU KyOa U napaienenunena. Moaeauposarb
Ky0 1 mapaienenumnesa u3 OymMart 1 Ipo4ux MaTepHalios,
O0BSICHATH CIOCO0 MOJIEINPOBAHMUS.
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IPSIMOYTOJIEHOTO
MapaTeen e a HaxoauTte n3MepeHus, BbIMUCIATH [UIOIMAAb TOBEPXHOCTH; 00BEM
Ky0a, MPSIMOYTOJILHOTO MapayieleuIe/ia; HCCIe10BaTh
3aBHCHMOCTH 00BbEMa Ky0a OT JUTHHEI eT0 peOpa, BBIABUIATH U
000CHOBBIBATH T'MIIOTE3Y.
Ha6s101aTh ¥ MPOBOANTHL AHAJIOTHHM MEXY MOHATUSIMH TUIOIIAAN
1 00bEMa, meprMeTpa U IIoMmaan nosepxHoctu. PacnosnaBath
VICTUHHBIC U JIO)KHBIE BBICKA3bIBAHUS O MHOTOTpaHHUKAX,
NPUBOIUTH NPUMeEPHI U KOHTPIPUMEPHL, CTPOUTH BHICKA3bIBAHUS
¥ OTPHIIAHUS BBICKa3bIBaHUH. PemiaTs 3agaum u3 peaabHOM KU3HH
[ToBTOpenue u 0600mIeHIE 10 [1oBTOpEHNE OCHOBHBIX
ITOHSTHI ¥ METOIOB BbrumcasaTh 3HaUCHHS BBRIPKEHHIA, COIEPKAIINX HATYypalbHbIC
Kypca 5 Kiacca, qHciIa, OOBIKHOBEHHBIC H JICCATUYHBIC IPOOH, BBITTOTHSITD
0600IICHIE 3HAHMI npeoOpa3oOBaHMs YHCEIL.

Bri0upaTh ciocod cpaBHEHMS YKCell, BHIYUCICHUMN, IPUMEHATH
cBoOlicTBa aprpMETHUUECKUX IESHCTBUI IS pallMOHATU3 AN
BBIUYKCJICHUM.
OcyumecTBJIsITh CAMOKOHTPOJIb BBIIIOJHAEMBIX IEUCTBHI U
CaMOIIPOBEPKY Pe3yJIbTATA BBIYUCICHUMN.
Pemath 3a1a4u U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUS VIS PEIICHUs 3a71a4 U3 JPYTUX yU4eOHBIX
MPEMETOB.
Pemath 3aja4u pa3sHbIMHM CIOCO0AaMHM, CPABHMBATH - CHOCOOBI
peleHus 3a1a4l, BbIOUPATh PALIMOHAJBHBIH CIIOCO0

OBIIEE KOJIMYECTBO 170
YACOB I10 [IPOTPAMME
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6 KJIACC
Hamerosanye pasiena o — OCHOBHOE OcHOBHBIE BUJIBI ACSATEILHOCTH O0yHarOIIUXCS
(Tembl) Kypca JacoB CoZIepKaHue
Harypansabie unciia 30 ApudmeTnueckue
NelCTBYS ¢ BpinoHATh apupmeTnyeckue 1eicTBUSA ¢ MHOTO3HAYHBIMU
MHEOTO3HAYHEIMHU HaTypaJIbHBIMHU YHCIIAMU, HAXOAUTH 3HAYEHHU S YUCITOBBIX
HATYpaIbHBIMH BBIPAKEHUH CO CKOOKaMH M 0€3 CKOOOK; BBIYHC/IATH 3HAYEHHS

yuciaamu. YuciaoBbie
BBIpaKEHUS, TTOPSIIOK
JICHCTBUM,
HCII0JIB30BaHUE CKOOOK.
Okpyrnenue
HaTypaJabHbIX YUCE.
Jenurenu u KkpaTHbie
YuCiia; HauOOJIBIIHIA
OOIINNA JETUTED U
HaWMcHbIIIee o0Iee
KpaTHoOE.

J1enMmMoCTh CyMMBI U
MIPOU3BEICHHUS.
JleneHue ¢ OCTaTKOM.
Penienue TeKCTOBBIX
3a7a4

BBIPAXKEHUH, COJIEpPKAIINX CTEIICHH.

BpINOTHATH NPUKUAKY H OLEHKY 3HAYEHUN YUCIOBBIX
BBIpQ)KCHU I, IPUMEHATH MPUEMBI IPOBEPKHU pE3yJIbTaTa.
Hcnosb30BaTh NPH BHIYHCICHUSIX [IEPEMECTUTENIBHOE U
COUYETaTENIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacrpeaenuTesIbHOe CBOMCTBO YMHOXEHUS OTHOCUTEIBHO
CJIOKEHUsI, CBOMCTBa apupMeTnueckux neiicteuil. UceenoBarn
YHUCJIOBBIE 3aKOHOMEPHOCTH, IPOBOJUTH YUCIIOBBIE SKCIIEPUMEHTHI,
BbIIBUT'ATh U 000CHOBBIBATH THIIOTE3bI.

DopMyJIMPOBATH ONPeEAEJeHUs JICIIUTENS U KPaTHOTO,
HanOOJBIIETr0 OOIIETo AETUTENS U HAUMEHbILIEro O0Iero KpaTHOro,
IIPOCTOr'0 M COCTaBHOT'O YHCEIT; UCIIOIb30BaTh ATH MOHITHUS IPU
pelLIeHUN 3a/1a4.

IIpuMeHAITH AJIrOPUTMBbI BEIUKCICHHUS HAHOOIBIIIET0 00IIero
JEUTEINS] 1 HAUMEHBIIEro O0IIero KpaTHOTO JIBYX YHCEI, alTOPUTM
paslioKeHUs yucia Ha IpocThie MHOXHUTENH. MccienoBaTh ycioBus
JIETMMOCTH Ha 4 u 6.

HccnenoBars, 00cyxnars, GopmMmyupoBaTh 1
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000CHOBBIBATh BbIBO/I O YETHOCTH CYMMBI, TPOU3BEACHUS: ABYX
YETHBIX YUCEIl, IBYX HEYETHBIX YUCIIE, YETHOTO U HEYETHOTO YUCET.
HccaenoBaTh CBOMCTBA JIETMMOCTH CYMMBI U IPOU3BEACHUSA
YHCel.

IIpuBoAMTH NPUMeEPHI YUCET C 3aJJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIE U HEBEPHbIE YTBEPKICHUSI O CBOMCTBAX
4yucesl, ONPOBEPraTb HEBEPHbBIC YTBEPKIACHUS C IIOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTH4YeCKHE NMPEAJI0KEeHHs C TTOMOIIIBIO
CBSI30K «H», KUIIN», KECIH..., TO...».

Pemiathb TeKCTOBBIC 3a/1a4M, BKIIOYAIOIIME MOHATHS JICTIMMOCTH,
apupMEeTHUECKUM CII0COO0M, UCTIOIB30BaTh Mepedop Bcex
BO3MOYHBIX BAPUAHTOB.

MopaeanpoBaTth X0/ PEIICHUS 3aa4 C TIOMOIIBIO PUCYHKA, CXEMBI,
TaOJITUIIBL.

IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3JIUYHbBIC PEIICHUS, 3aTUCH
pEIIEHUI TEKCTOBBIX 3a]1a4.

Kpurnuyecku oneHMBAThH MOJYYEHHBIN PE3YJIBTAT, HAXOIUTh
OIMOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBHUE YCIOBUIO

Harnannas reomerpus.
[IpsiMble HA NIIIOCKOCTH

[lepnieHauKynsipHBIE
psIMBIE.
[TapamienbHble
IIpsIMBIE.
Paccrosnue mexny

Pacno3HaBaTh Ha yepTekxax, pUCYHKaxX CIydyaud B3aUMHOI'O
PaCIIOJIOKEHHUS IBYX NPSMBIX.

N300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAaHHOM M KJIeT4aTol Oymare JBe IepeceKaroiuecs
MpsIMBIE, IBE NIapAJUICIbHBIE IPSIMBIE, CTPOUTH IIPSIMYIO,
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JBYMsI TOUKaMH, OT
TOYKH 10 TIPSAMOM,
JUTMHA MapIipyTa Ha
KBaJIpaTHOM CETKE

NEPHEHIUKYISIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPBI NAPAIIIETBHOCTH U MEPIEHANKYIIPHOCTH
NpsIMBIX B IpocTpaHcTBe. Pacmo3HaBaTh B MHOTOYTOJIbHUKAX
NEPIEeHIUKYIISIPHBIE U TTapajuieabHble cTOpoHbl. U300paxkaTh
MHOTOYTOJIbHUKH C MapaljIeIbHBIMU, TEPIICHIUKYIISIPHBIMU
ctopornamu. HaxoamTs pacctosiHue MexAy AByMs TOUYKAMH, OT
TOUKH JI0 TPSIMOH, ITTMHY MTYTH Ha KBAJAPATHOM CETKE, B TOM YHCIIE
UCTIOJIB3Ys IU(POBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS IPOOD,
OCHOBHOE CBOMCTBO
IpoOH, COKpaIecHue
npobeii. CpaBHEHUE U
YIOPSIOYMBAHNC
TpoOei.

JlecsiTuunble 1polu 1
METpHYECKasi CHCTeMa
Mep. Apupmernyeckue
JICUCTBUS

C OOBIKHOBEHHBIMH H

JCCATHYHBIMU HpO6$IMI/I.

OtHomenue. Jlenenue B
JTAHHOM

CpaBHMBATDH U YNIOPSAI0YMBATH Ip0oOU, BLIOMPATH CNOCO0
CpaBHEHHS ApoOeH.

IIpeacraBasiTh AecATUIHBIC IPOoOU B BHE OOBIKHOBEHHBIX JApOoOei
¥ OOBIKHOBEHHBIE B BUJIE ICCITUUHBIX, HCIMOJIb30BAThH
IKBHMBAJIEHTHbIE NMPEACTABJEHUS TPOOHBIX YHCEN IPU UX
CpaBHEHHH, MPH BeIUUCICHUSIX. Mcnoab30BaTh JECATUUHbBIE ApOOU
Mpu TpeoOpa30BaHUM BETUYMH B METPUUECKON CUCTEME MED.
BeinonnsaTs apudmMeTnyecKue 1ecTBUsA

C OOBIKHOBEHHBIMH U IECITUYHBIMH JIPOOSIMHU.

BbIuucjasTh 3HaUCHUS BBIPAXKEHUM, COIepKaIIUX OOBIKHOBECHHBIC U
JECATUYHBIE IPOOH, BRITIONHATH MPeoOpa3zoBaHusl Ipooeii,
BbIOMPATH CIOCO0, NPUMEHATH CBOICTBA apUPMETHUECKUX
JNEUCTBUMN JIJI PAllMOHAIU3AIMY BBIYUCIICHU .

CocTaBJIATh OTHOIIEHUS U MIPONOPLUH, HAXOAUTh OTHOLIECHUE
BEJIMYUH, ACJIUTh BEIUYUHY B TaHHOM
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OTHOIIICHHU.
Macta0,
MPOTIOPIIUSL.

[TonsiTue nponeHra.
Breruucnenue
MpOIIeHTa

OT BEJIWYHUHBI ¥
BCJIMYHUHEI 110 €€
MIPOIICHTY.

Pemenne TeKCTOBBIX
3a/1a4, COIePIKAIUX
TpOOH U TIPOLICHTHI.
[IpakTraeckas pabora
«OTHOIICHNE IJTMHBI
OKPY>XHOCTH K €€
JTUaMETPY»

OTHOIIIEHUH.
Haxoauth 3KCIepMMEHTAIbHBIM MMYTEéM OTHOILICHUE JTTUHBI
OKPYKHOCTH K €€ JUaMeTpy.

HNutepnperupoBath MaciiTad Kak OTHOLIEHUE BEJINYUH, HAXOAUTH
MacmITad IUIaHa, KapThl U BEIYUCISATH PACCTOSHUSA, UCTIONB3YS
Macmitao.

OOBACHATH, YTO TAKOE MPOIIEHT, YIOTPEOISITH 000POTHI PEUHr CO
CJIOBOM «IIPOIIEHT». BbIpaskaTh MpPOIEHTHI B IPOOSIX U ApoOH B
IPOLIEHTAaX, OTHOILIEHHUE IBYX BEJIMYUH B MIPOLEHTAX. BbIUMCIATH
MPOIICHT OT YKCJa M YHUCIIO TIO0 €0 MPoLeHTY. OKPYrasiTh ApooHu u
MPOIICHTHI, HAXOAUTH MPUOTUKEHUS YUCETT.

Pemars 3a1a4m Ha 4YacTH, MPOLIEHTHI, IPOMOPLIUH, HA HAXOXKICHUE
poOu (TIPOLIEHTA) OT BETUYUHBI M BEJIMUUHBI 110 €€ ApoOoH
(mporieHty), 1podu (MpoIeHTa), KOTOPBII COCTABISET OJIHA
BeJM4MHA OT Apyrou. [lpuBoauTH, pa30UpaTh, OLIEHUBATH
pa3JIMYHbIE PEIICHHUS], 3alIMCH PEIICHUN TEKCTOBBIX 3a]1ay.
N3BiexkaTh HHPOPMANUIO U3 TAOJIUII U IUATPAMM,
UHTEPIPETUPOBATH TAOJIMYHBIC JaHHBIC, OTIPEICNIATh HANOOJbIIee 1
HauMEHbIIIEE U3 MPEACTABICHHBIX TAHHBIX

Harnannas reomerpus.
Cummerpus

OceBas cumMeTpus.
LlenTpanbHas
CUMMETPHSI.

Pacno3naBaTh Ha uyepTekax U U300paKEHUSIX, H300paxKaTh OT
PYKH, CTPOUTH C MOMOIIIBIO HHCTPYMEHTOB (pUTypy (OTpE30K,
JIOMaHy10, TPEYrOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenne
CUMMETPUYHBIX

duryp.
[IpakTuyeckas padboTa

«OceBas CUMMCTPHUSI.

Cummetpus B
MIPOCTPAHCTBE

OKPY’>KHOCTb), CHMMETPUUYHYIO JTaHHON OTHOCUTEIBHO IPSMOIi,
TOYKH.
HaxoanTs npuMepbl CUMMETPHUH B OKPYKAIOILEM MHpE.
MopesmpoBaTth U3 OymMaru fiBe GUrypbl, CHMMETPUYHBIE
OTHOCUTEJIBHO MPSAMO; KOHCTPYHPOBATH F€OMETPUUYECKHE
KOH(pUTypaluu, UCIOIb3YsI CBOMCTBO CHMMETPHUH, B TOM YHCIIE C
MTOMOIIIBIO TIU(PPOBHIX PECYPCOB.
MccnenoBarb  CBOMCTBA  M3YYEHHBIX  (QUryp, CBs3aHHBIE C
CUMMETpUEH, UCIIOJIB3YS SKCIIEPUMEHT, Ha0JII0IeHUE,
MOJIETUPOBAHUE.
O00cHOBBIBATH, ONIPOBEPraTh C NOMOIIBI KOHTPIIPUMEPOB

YTBEPKICHUS O CHMMETPHUH PUTyp

Bripaxxenus ¢ 6ykBamu

[Ipumenenue OykB
JUIS 3aIUCH
MaTeMaTU4EeCKUX
BBIPAXXEHUU U
MPEIOKEHNMN.
bykBeHHbIE
BBIPAKEHUS U
YHUCIIOBBIE
MOACTaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaxO0KJICHHUE
HEU3BECTHOIO

Hcnoab30BaTh O0YKBBI 7151 0003HAUYCHHS YHCEI, TIPU 3aMMHCH
MaTeMaTHYECKUX YTBEPKICHUM, COCTABISATh OYKBEHHBIC
BBIPAKEHUS 10 YCIOBUIO 3a1a4H.
HcciienoBaTh HECIIOKHBIC YHCITIOBBIE 3aKOHOMEPHOCTH, UCTIOJIH30BATh
OYKBBI JUI UX 3aITUCH.
BoruuciasiTh 4ncioBoe 3HaUeHHE OYKBEHHOTO BBIPAXKEHUS MIPU
3a/TAaHHBIX 3HAUYCHUSX OYKB.
3anucbiBaTh GOPMYJIbI: IEPUMETPA U IUTIOMIAAN NPSIMOYTOJIbHHUKA,
KBaJpaTa; JJIMHbI OKPY>KHOCTH, TIJIOMIAIA KPYTa; BHINOJIHATH
BbIYHCJEHU 110 3TUM PopmynaM. CocTaBaSITh (OPMY.JIbI,
BbIpaKalolle 3aBUCUMOCTH MEXKy BEIMYMHAMU: CKOPOCTh, BpEMS,
paccTosiHue; 11€Ha, KOJIMYECTBO, CTOMMOCTh; TPOU3BOUTEIBHOCTD,
BpeMs, 00bEM
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KOMITOHEHTA.
Dopmysl paboThI; BBIMOJIHATE BBIUUCIIEHUS 0 3TUM (popMynaM. Haxonutb
HEU3BECTHBIN KOMIIOHEHT apu(PMeTHIecKoro AecTBus
Harnsgnas reomerpust. 14 )
YeThIpEXyroNbHUK,
@urypsl Ha INIOCKOCTH
IIPUMEPBI . .
. N300pakaTs Ha HETMHOBAHHOM M KJleT4yaTol Oymare ¢
YETBIPEXYTOIbHUKOB. ) i
WCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB YETBHIPEXYTOJIBHUKH C
[IpssMOYTONBHUK,

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
AAroHajen.
H3mepenune yrios.
Buarer
TPEYTrOJIbHUKOB.
[Tepumetp
MHOI'OYT'OJIbHUKA.
[Tnomans Gurypsr.
Dopmysl
IepuMeTpa u
IJI0IA 1
MPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEPEHUE TUIOIATN
duryp.
IIpakTnueckas

3aIaHHBIMM CBOMCTBAMH: C MMAPAJUICIIBHBIMU, NIEPIICHAUKYIIAPHBIMH,
pPaBHBIMU CTOPOHAMH, MPSIMBIMU YTJIAMH U JIp., PAaBHOOEPEHHBIN
TpeyroiapHuk. Ilpeanarare u 00cykaaTh coco0bl, aJITOPUTMBbI
IIOCTPOCHHS.

HccaenoBaTh, NCTIONB3Ys SKCIEPUMEHT, Ha0JII0IEHHE,
MO/JICJINPOBAaHNE, CBOMCTBA MPSMOYIOJIbHHUKA, KBajipaTa, pa30ouBaTh
Ha TpeyroJbHUKUA. OOO0CHOBBIBATH, ONPOBEPTraTh C IOMOIIbIO
KOHTPIIPUMEPOB YTBEPKIACHUS O NMPSAMOYTOJbHUKE, KBAIPaTe,
Pacmo3HaBATh BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

HN3mepsATs M CTPOUTH C MOMOUIBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABAThH
OCTpBIE, IPSIMBIE, TYIIbIE, pa3BEPHYTHIC YIUIbl. Pacrio3HaBaTh,
H300pakaTh OCTPOYTOJIbHBIN, NPSIMOYTOJIBHBIN, TYIOYTOJIbHBIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUI TPEYTOJIbHUKHY.

BouryucasTe nepuMeTp MHOTOYrOJIbHUKA, IIOIIA b
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYTOJIbHUKH,
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pabora «Ilmomanp
KpyTa»

Ha paBHbIE (PUTYPBI, UCIIOJIB30BATh METPUUECKHUE €TUHUIIBI
M3MEPEHUS JJIMHBI U TIJIOIA M.

Hcnoab3oBaTh NpudIMKEHHOE U3MeEpPeHUe [UTHH U IJI0MaAei Ha
KJIeT4aToil Oymare, mpuOIMAKEHHOE U3MEpPEHNE JJIMHBI OKPYKHOCTH,
IUIONIAIA KpyTa

[TonoxxuteabHbIC U
OTPHULATCIbHBIC YHUCJIa

40

Llenbie yucma. Moaynb
4yucia, rTeoMeTpruyecKas
WHTEpIpeTaIus
MoxyJs. YucioBbie
MIPOMEXYTKH.
ITomoxxuteapHbBIC U
OTpHUIIATENIbHBIC YHUCIIA.
CpaBHeHne
TTOJIOKUTENBHBIX U
OTpUIATEIbHBIX YUCET.
Apudmerndeckue
JICUCTBUS

C MOJIOKUTEILHBIMH U
OTpPHULIATEIIbHBIMU
YHCIIAMU.

Penienue TeKCTOBBIX
3a1a4

IIpuBoaAMTH NPpUMeEPBI UCIIOIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPUIATEIbHBIX YUCEN.

HN300paxkaTsh 1ieNble YKCIIA, TOJO0KUTEIbHBIE U OTPULIATENIbHbBIC
yyucila TOYKaMHU Ha YMCJIOBOM MPSIMOM, HCMOJIb30BaTh YHCIOBYIO
npsAMYIO JUisl cpaBHeHUs uncell. IIpuMeHsTh npaBuJia CpaBHEHUS,
YHOPSII0YMBATH IIEJIbIE YKMCIIa; HAXOAUTh MOAYJIb YHCIIA.
@opMyJIHPOBATH MPABUJIA BEIYUCICHUS C TOJOKUTEIHHBIMU U
OTPULIATEIILHBIMU YHCIIAMU, HAXOAUTH 3HAYEHHU S YUCITOBBIX
BBIpAKEHUH, COJIEPKAITUX JICUCTBUS C MOJOKUTEITBHBIMU U
OTpuUlIaTeNIbHBIMU unciaMu. [IpuMeHsITh CBOWCTBA CIIOXKEHUS U
YMHOXXEHUS JJIsl TPeoOpa3oBaHusi CyMM U MPOU3BECHUN
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[IpencraBnenne naHHBIX

[IpssmoyronpHas
cUCTEMa KOOPAMHAT Ha
IUIOCKOCTH.
Koopaunate! Touku Ha
IUIOCKOCTH, abcIycca u
opaunata. Cronbyareie
U KPYTOBBIE
JarpaMMal.
[IpakTuyeckas padbota
«IToctpoenne
auarpamm».

Pemrenne TekcToOBBIX
3a/1a4, coAepKaIinx
JTaHHbBIE,
IIPEJICTAaBICHHBIE B
Ta0JIUIIaX U HA
ararpaMmMax

OO0BACHATH M WVIIOCTPUPOBATH MOHATHE IIPIMOYTOJIBHON
CUCTEMBI KOOPJAUHAT Ha IIOCKOCTH, UCII0JIb30BaTh TEPMUHOJIOTHIO;
CTPOUTH HAa KOOPJIMHATHOM IMJIOCKOCTH TOUYKH U (PUTYPBI TIO
3a/laHHBIM KOOPAMHATaM, HAXOAUTh KOOPAUHATHI TOYEK.

YuraTth cT0o0YaThIE U KPYTOBbIE JUarpaMMbl; HHTEePIPeTHPOBATH
JaHHBIE; CTPOMTH cTOJIOUaThIe tHarpaMmbl. Mcmoab30BaTh
uHdopmanuio,

MIpeICTAaBIEHHYIO B TaOIUIaX, HA AMarpaMmmax Jiisl peieHus
TEKCTOBBIX 33/1a4 Y 33]1a4 U3 PEaJIbHOMN KU3HU

Harnsgnas reometpus.
@urypsl B IpOCTPAHCTBE

[IpsamoyronpHbIT
napajuiesenumnen, Kyo,
npusMa, nupaMua,
KOHYC, HIWJIMHJP, ap U
cdepa.

N306paxkenue

Pacno3naBaTh Ha 4epTeKax, PUCYHKAX, OMUCHIBATH IMPAMHUTY,
NpU3MY, HWIHHIP, KOHYC, Iap, H300paxKkaTh UX OT PYKH,
MOJIeJIMPOBATh U3 OyMaru, riIacTHIIMHA, TPOBOJIOKHU H JIP.
IIpuBoauTH MPUMeEPHI 00BEKTOB OKPYKAIOIIETO MUPA, HMCIOIINX
(hopMBI HA3BaHHBIX TEII.

Hcnosib30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TPaHb,
OCHOBaHHME, BBICOTA, PAINyC U AUAMETP, Pa3BEPTKA.
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POCTPAHCTBEHHBIX
¢duryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
IWIMH]Ipa U KOHYCAa.
[IpakTuueckas padbota
«Co3pnanue Mozenen
MPOCTPAHCTBEHHBIX
buryp».

[Tousatrne 00BEMa;
CAMHHUIIBI U3MEPEHUS
o0Bnéma. OO6BEM
IPSIMOYTOJILHOTO
napa’suienenumnesa,
Ky0a, hopmysbl 00bEMa

N3yuaTsb, uCNONB3ys SKCIIEPUMEHT, HAOIIOACHHE, U3MEPEHUE,
MOJIETUPOBAHKE, B TOM UUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA Ha3BaHHBIX TeJl, BHIABJIATH CXO/ACTBA U PAa3JIHYHSL:
MEXy MUPAMUION U MIPU3MOI; MEXIy LIMIUHAPOM, KOHYCOM U
IIapOM.

Pacno3HaBaTh pa3BEPTKYU Mapaienenunena, Kyoa, Ipu3Msl,
OMpaMuIbl, KOHYCA, IIMINHAPA; KOHCTPYHPOBATH JIaHHBIE Tella U3
pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBaTh MoOJe/IM IPOCTPAHCTBEHHBIX puryp (u3 6ymaruy,
MIPOBOJIOKH, TTACTUIIMHA U JIP.)

N3mepsaTs HAa MogesiX: ATMHBI pEOEp MHOTOTPAaHHUKOB, THAMETP
mapa.

BeiBomnTh dopmyry 00bEMa IpSIMOYTOIBHOTO Mapaieienunea.

Boruncasts no gopmysiam: 00bEM NPSIMOYToJILHOTO
napajuiesenuie/1a, Kyoa; ucroiab30BaTh ¢IMHUIBI H3MEPEHUS
00béMa; BBIYHCJISITH 00BEMBI TEJ, COCTABIICHHBIX U3 KyOOB,
napajuieJIeUIIe/IOB; peliaTh 3a4a4M C PCATbHBIMHU JTAHHBIMH

[ToBTOpeHue, 060061ICHUE,
CHCTEMaTH3aLUs

20

[ToBTOpEHNE OCHOBHBIX
MOHSATHUU U METOJ0B
KYpCOB 5 U 6 KJIaccoB,
o0o01ieHune u
cUCTEeMaTHU3alus
3HaHUHU

BoruncasiTh 3HaueHMs BBIpAXEHUI, CoAepKalluX HaTypaibHbIE,
1eJIble, MOJOXKUTENbHbIEC U OTPUIATENIbHbIE YKCiia, OOBIKHOBEHHbIE
JECSATUYHbIE IPOOU, BBITIOIHATH IPE0Opa30BaHUS YnUCe U
BBIPAKCHU.

Bei0upats cnocod cpaBHEHUs YKUCEll, BBIYUCIECHUN, IPUMEHATH
cBOlCTBa apu(PMETUIESCKUX ACUCTBUMN IS palliOHATN3AIIH
BBIUHCIICHU .

u

35



OenepanbHas pabouas nporpamma | Matematuka. 5-9 kiaccel (0a30BbIi ypOBEHB)

Pemath 3a1a4u U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS VIS PEIICHUs 3a]1a4 U3 JIPYTUX
MPEMETOB.

PemiaTth 3a1a4un pa3HbIMHU CIIOCO0AMU, CPABHUBATH, BLIONPATH
CIOCOObI pelIeHNs 3aJauu.

OcymecTBJSITh CAMOKOHTPOJIb BBITIOJIHIEMbIX IEHCTBUN U
CaMOTIPOBEPKY PEe3yIbTaTa BHIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170
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OEJEPAJIBHAS PABOYASI ITIPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MOSICHUTEJIbHAS 3ATIUCKA

Anrebpa sBiseTcs OAHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieynBaeT M3yyeHUE JAPYTUX JUCLUUIUIMH, KaK €CTECTBEHHO -Hay4yHOro, TaK U
I'YMaHUTapHOIO ITMKJIOB, €€ OCBOECHHE HEOOXOAMMO Jsi MPOJOJIKEHHS OOpa3oBaHHUS U B
MOBCEAHEBHOW  KM3HU. Pa3zButne y o0OydaromMxcs HayyHbIX IPEACTaBICHHM O
MPOUCXOXKIEHUM M  CYIIHOCTHM anreOpanyeckux aOCTpakUui, CHoco0e OTpakKeHHs
MaTeMaTH4eCKOM HayKoW SBIEHWW M TMPOIECCOB B MpUPOJAEe H OOIIecTBe, pPOJIU
MaTeMaTUYEeCKOr0 MOJICIMPOBAHUS B HAYYHOM II03HAaHUM U B TNPAKTUKE CIOCOOCTBYET
(OpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHMSI M KAaueCTB MBIIUICHUS, HEOOXOTUMBIX IS
ajanTalid B COBpPEMEHHOM LHdpoBoM oOmecTtBe. M3ydyenue anreOpsl obOecnednBaer
pa3BuTHE yMEHHMs HaONI0AaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHUYHOCTU MBIIIJICHHS], CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JECUCTBUS U
BBIBOJIbI, (popMysnpoBaTh yTBepKAeHUsA. OcBOeHHE Kypca anredpbl oOecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS! OO0YYaroIIMUXCs: OHU HUCHOJb3YIOT NEAYKTUBHBIE U WHAYKTHUBHBIE
paccyxJeHusi, o0o0IIeHne W KOHKpeTH3aluio, abcrparupoBaHue M aHainoruto. OOyueHue
anreOpe  MpeanojiaraeT  3HAYMUTENbHBIE ~ 00BEM  CAMOCTOATENBHON  JESATENbHOCTU
o0yyarommxcsi, MO3TOMY CaMOCTOSITEJIbHOE peLIeHHe 3ajad SBISIeTCs —peanu3anuen
JesITeIbHOCTHOIO IPUHLIUIIA O0YUEeHHUS.

B crpykType mnporpammbl yueOHOro kypca «AmnreOpa» A OCHOBHOTO OOIIETo
o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJIep)KaTelbHO-METOAUYecKue JMHuu: «Yucna u
BBIUMCIIEHUS», «ANredpanyeckue BBIPAKEHUS», «YPaBHEHUS UM HEPABEHCTBA», «DYHKIUNY.
Kaxnass u3 3THX conepKaresbHO-METOAUYECKUX JIMHUWA Pa3BUBACTCSA HA MPOTSIKEHUH TPEX
JIET U3y4YeHUs Kypca, B3aUMOJCHCTBYsI ¢ APYTMMH €ro JMHUSIMH. B xone u3zydenus yueOGHOro
Kypca oOydalooluMcs NPUXOAUTCA JIOTUYECKH PpacCyXJaTh, HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN A3BIK. B CBSI3U € 3THUM B mporpammy yuyeOHOTro Kypca «Anredpay BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, IPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3JieJaX MaTeMaTHYECKOTO
o0pa3oBaHusi U CHOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaIOIMMHUCA OCHOB YHUBEPCAIBHOIO
MaTeMaTH4eckoro si3bika. Comep:kaTelIbHOM U CTPYKTYpHOM OCOOEHHOCTBIO yueOHOro Kypca
«Anre0Opay ABJIIETCA €ro HHTErPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «Yucaa W BBIYMCICHMS» CIYKAT OCHOBOW JUIsl JaldbHEHIIEro
M3YYEHHS] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS JIOTHUECKOTO MBIIUICHHUS,
(OpMHUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMH, a TAKXKE MPHUOOPETECHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOMMBIX JUIS MOBCEAHEBHOM XM3HU. Pa3BUTHE MOHATHS O YMCIIE Ha yPOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHus CBSA3aHO C PALMOHAIBHBIMU U HPPALMOHATEHBIMU YHCIIAMHU,
(dbopMUpOBaHUEM TPEICTABICHHUI O EHCTBUTEIHPHOM YHCIIe. 3aBEPIICHNE OCBOCHHS YNCIOBOU
JMHUU OTHECEHO K cpeslHeMy o01ieMy 00pa30BaHuIo.

Conepxanue AByX anreOpanyecKkux JIMHUH - «AJnreOpandyeckue BBIPRKEHUS» H
«YpaBHEHHST W  HEPAaBEHCTBA»  CIOCOOCTBYeT  (OPMHUpPOBaHHIO y  OOydarommxcs
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MaTEeMaTUYECKOro armapara, HeoOXOJMMOIo JUIsl PEIICHMs 3aJad MaTeMaTUKH, CMEXHBIX
NpEeIMETOB U IPAKTHUKO-OPUEHTUPOBaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOuiero
oOpa3oBaHusl y4dyeOHBIM MaTepual TPYNIUPYETCS BOKPYr PpalMOHAIBHBIX BBIPAXKECHHI.
Anre0Opa 1eMOHCTPUPYET 3HAUEHHE MATEMATUKH KaK SI3bIKa JUIS IOCTPOEHUSI MAaTEMAaTUYECKUX
MoOjIeNIed, OMHCaHUs MPOIECCOB M SIBJIEHUM peanmbHOro mupa. B 3amaum oOyueHus anredpe
BXOJAT TAaKXKe JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIILUIEHUS, HEOOXOIMMOIO, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HH(POPMATUKH, U OBJAJCHHE HABBIKAMHU JCTYKTUBHBIX
paccyxaenuii. [Ipeobpa3oBanrie CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanue  (PyHKIIMOHATBHO-TpAPUUECKOM JMHUM  HAIEIEHO Ha  IOJyuyeHHue
oOydalmuMUcad 3HaHUW O QYHKIUSAX KaK BaKHEHIIEeH MaTeMaTH4ecKoW MOJIenu s
OMMCAHUS W UCCIIEIOBAHUS Pa3HOOOPA3HBIX IMPOILIECCOB M SIBICHUN B MPHUPOJE U OOIIECTBE.
N3ydyenne Marepualia CHOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCA YMEHHS HCIOJIb30BaTh
pa3IuyYHbIEe BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMAaTUKHU - CIIOBECHBIE, CUMBOJIMYECKHE,
rpajuueckue, BHOCHT BKJIaJd B (OpMHUpOBaHME NPEACTaBICHUM O pOJM MaTeMAaTUKU B
Pa3BUTUU LUMBUIIU3ALUU U KYJIbTYPBHIL.

CornacHo y4yeOHOMY IUTaHy B 7-9 Kiaccax u3ydaercs Y4eOHbIH Kypc «AnreOpay,
KOTOPBIN BKJIIOYAET CIAEAYIOIINE OCHOBHBIE Pa3/eiibl COAEPKAHUS: «Yucna n
BBIYHCIICHUS», «ANre0panuecKue BRIPpAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIMM.

OO1ee 4nciIO 4acoB, PEKOMEHJIOBAHHBIX /I M3y4eHUs yuyeOHOro Kypca «Amnrebpay, -
306 ygacoB: B 7 kiacce - 102 gaca (3 yaca B Hezeno), B 8 kiacce - 102 yaca (3 yaca B Hellenio),
B 9 kiacce - 102 gaca (3 yaca B HEZeNIO).

COILEPKAHUE OBYYEHUS 7

KJIACC

Yucsaa v BbIYMCIEHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHYHBIC, TEPEXOJ] OT OJHOW (OPMBI 3alHCU JIPoOEH K
npyroii. IloHsiTue palMOHANBHOTO  YMCIA, 3alUCh, CpPaBHEHUE, YIOPSIJAOYMBAHUE
paIMoHaNbHBIX uyuceln. Apudmernueckue ACUCTBHS C pallMOHATBLHBIMH 4YHclaMu. PemieHue
3a/1a4 U3 peaJbHON MPAKTUKHU HA YaCTH, Ha POOH.

Crenensb ¢ HaTypaJbHBIM MTOKa3aTEIEeM: orpeiesieHre, IpeoOdpa3oBaHme
BbIpa)KEHUN HA OCHOBE ONpPEENICHHUs], 3aUCh OoybIInX unces. [IponeHTsl, 3anuch MpoIreHTOB
B BHUJIe ApoOu U IpoOu B BUJIE MPOILICHTOB. TpH OCHOBHBIC 3aJlayd Ha MPOIEHTHI, PEIICHUE
3a71a4 U3 PEAIbHOM NMPAKTUKHU.

[IpuMeHeHne MpU3HAKOB JACTUMOCTH, PA3I0KECHUE HA MHOKUTEHN HATypaIbHbIX YHCE].

PeanbHbie 3aBUCHMOCTH, B TOM YHUCJIE MpsAMasi 1 0OpaTHas MPOMOPIIMOHATIBHOCTH.
AJiredpanyeckue BbIPAKEHUA

[lepeMeHHbIE, YMCIIOBOE 3HAYEHUE BBIpAKEHUS C TMEpeMeHHOU. [[omycTumbie 3HAUCHUS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCHUMOCTH MEXAY BeIWYMHAMU B BHUAEC (HOPMYJIBL.
Boruncnenus mo ¢opmynam. IlpeoOpasoBanne OyKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO
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paBHbIE BBIpAXKEHUSI, ITpaBUjIa MpeoOpa3oBaHUsl CyMM M IIPOU3BEJICHUM, IIpaBUiIa PacCKpbITUS
CKOOOK M IIPUBECHUS MOJJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MMOKa3aTEIEM.

Onuounensl 1 MHOTOUWIEHBL. CTenens MHOrouieHa. Cl10KeHHne, BBIYUTaHUE, YMHOKEHUE
MHOTO4YIeHOB. DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMbl U KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJAPATOB. Pa3nokeHne MHOTOWIEHOB HA MHOKHUTEIIH.

YpaBHeHHs 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, MpaBuia npeoOpa3oBaHusl ypaBHEHUS, paBHOCUIBHOCTD
YpaBHEHUM.

JIuHerHOe ypaBHEHHE C OJIHOM NEPEMEHHOM, YMCIIO KOPHEH JIMHEMHOTO YpaBHEHUS,
penieHue JIMHENMHBIX ypaBHeHUW. CocTaBlieHHE YpPaBHEHMI MO YCIOBHMIO 3aj1ayu. PemieHue
TEKCTOBBIX 33/1a4 C TOMOIIbIO YPABHEHUH.

JluneliHoe ypaBHEHUE C JBYMs MEPEMEHHBIMHU U ero rpaduk. Cucrtema IBYX JHMHEHHBIX
ypaBHEHUM C ABYMSI MEPEMEHHBIMH. PerieHue cuctemM ypaBHEHUN CHOCOOOM TOJACTaHOBKH.
[Tpumepsl penieHnst TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPaBHEHHIA.

DOyHKUNHA

Koopaunara Toukn Ha mpsMoil. UncioBble NPOMEXKYTKH. PaccTosiHne Mexay AByMs
TOYKaMHU KOOPJIMHATHOM MPSIMOU.

[TpsimoyronpHast cuctema koopauHat, ocu OX u Oy. Abcuucca M opiMHAaTa TOYKH Ha
KoopJuHaTHOW 1iockoctu. [Ipumepsl rpadukos, 3amanHbeix (Gopmynamu. UteHue rpadukoB
peanbHbix 3aBucuMocTed. [lonstue dynkuuu. I'paduk ynkmuu. CpoiicTBa (QyHKIUI.
Jlunetinas ¢pyukous, e€ rpaduk. ['paduk dynkuu y = [X|. ['padudeckoe permenne THHEHHBIX
YPaBHEHUU U CUCTEM JIMHENHBIX YPaBHEHHM.

8 KUIACC
Yucua v BIYUCTICHUS

KBanpaTtHbiii kopenb u3 uyucna. [loHstue o0 wuppamnroHaabHOM uyHcie. JlecaTuyHbie
NpUOIMKEHHsT UppAallMOHAIBHBIX uncesd. CBoiicTBa apupMeTHYECKUX KBAAPATHBIX KOPHEH U
UX TOpUMEHEHHE K IMpeoOpa3OBaHMUIO  YHUCIOBBIX  BBIPAKEHUH U BBIUKUCICHUSM.
JleicTBUTENbHBIE YHCIIA.

CreneHsb ¢ 11e1bIM MIOKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAS 3alUCh YHCIIA.

AJiredpanyeckue BbIPAKEeHU

KBagpatHslii TPEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXUIIEHA HA MHOXKHUTEIH.
Anrebpandeckast 1poos. OCHOBHOE CBOMCTBO anredpandeckoit apobu. CroxeHue,
BBIUMTAHHE, YMHOXKEHUE, JIeIeHne anreOpanyeckux Apoodei. PanronanbHbpie BEIpaXeHHUS U UX
npeobpa3oBaHue.
YpaBHEeHUSA ¥ HEPABEHCTBA

KBanpaTHoe ypaBHeHue, (opMylia KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHHH, CBOIAIIMXCS K JUHEWHBIM M KBaApaTHbIM. [Ipocreiimue apoOHO-
palOHaIbHbIE YPABHEHUS.

['padmueckas uHTEpHpeTalysl ypaBHEHUN C JABYMS MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
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YPAaBHEHHUU C ABYMS NEPEMEHHBIMU. lIpumepsl peleHuss CUCTEM HEIMHEHMHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMH.

PelieHre TeKCTOBBIX 3a/1a4 aNredpandyeckuM CriocoOoM.

UucnoBble HEpaBEeHCTBA H WX CBoMcTBAa. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTh HepaBeHCTB. JIMHEWHbIE HEpaBEHCTBA C OJHOM mnepeMeHHOH. CHucTembl
JIMHEMHBIX HEPABEHCTB C OJTHOM MMEPEMEHHOM.

DOyHKUNHA

[Tonsitue ¢pynkuuu. O6IaCTh ONpEEIeHHs] U MHOXKECTBO 3HaueHU GyHKIUU. CrocoOb!
3a1aHus QYHKIIHH.

I'padux ¢ynxkuun. UreHue cBoiicTB ¢yHKumH 1o €€ rpaduky. Ilpumepsl rpaduxon
GyHKIUH, OTpaKarIIUX peabHbIE MPOIIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYI0O U 00paTHYIO MPOMOPIIMOHATIBLHBIE 3aBUCUMOCTH, UX
rpadukn. OyHKIUU Y = X2, y = X3, y ="x, y=\x\. I'padudeckoe perieHre ypaBHCHUN U
CUCTEM YpaBHEHUHU.

9 KJIACC
Yucaa 1 BBIYUCIEHUS

PanmonanbHbIe YKclia, HppallMOHAIBHBIE YHCIIa, KOHEYHBIC U OCCKOHECUYHBIC JIECATHIHBIC
npobu. MHOXECTBO JEHCTBHUTEIBHBIX YHCEN, JICUCTBUTEIBHBIC YHCIAa KaK OECKOHEUYHBIE
NecATUYHbIE JIpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM
JEVCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU MPSIMOM.

CpaBHEHHME NEWCTBUTEIBHBIX YHCEN, apu(METHUCCKUE NCUCTBUSA C JEHCTBUTCIHHBIMHU
YHCJIAMH.

Pa3zMepsl 00BEKTOB OKpYKAIOIIETO0 MHpPA, JJIUTEIBHOCTH IPOIECCOB B OKPYXKAIOIIEM
MHUDE.

[Ipubmmxk€HHOE 3HAYEHUE BEJIIMYMHBI, TOYHOCTh MNpUOMKeHUs. OKpYIJICHHE YHCElL.
[Ipukunka u olleHKa pe3yabTaTOB BEIYMCICHU.

YpaBHeHUA U HEPaBeHCTBA

JIuneitHoe ypaBHeHMe. Pelienne ypaBHeHUM, CBOASIIMXCS K JIMHEHHBIM. KBanpaTtHoe
ypaBHeHuUe. Pernienne ypaBHEHU, CBOAAIIMXCS K KBAIpaTHBIM. bUKBaJpaTHOE ypaBHEHHUE.
[Ipumepsl penieHust ypaBHEHUN TPEThEN U YETBEPTOU CTENIEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenue  apoOHO-pallMOHANBHBIX  ypaBHEHUW.  PereHwe  TEKCTOBBIX — 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue C ByMsl MEpEMEHHBIMH M ero rpa¢uk. Pemienune cucteMm ABYX JMHEHHBIX
YPAaBHEHUM C ABYMs IEpEMEHHBIMH. PenieHue cucTeM ABYyX YpPaBHEHHMH, OJHO M3 KOTOPBIX
JMHEWHOe, a Ipyroe - BTopoil cTteneHu. ['paduyeckas nHTEprpeTanns CUCTEMbl YpaBHEHUH ¢
JIBYMsI IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a/1a4 anreOpandeckKuM CIocoOOM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Peuienne MMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemeHune cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mepeMeHHO#l. KBanpaTHble HepaBeHCTBA. ['paduueckas UHTepHpeTanus
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HCPABCHCTB U CUCTEM HCPABCHCTB C IBYMS IICPCMCHHBIMU.

DOyHKUNHA
KBanpatnunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpAMHATBHI BEPIIHHBI
napaboJibl, OCb CHMMETPHUU NapadOoJIbI.

I'padukn dyskmmit: y=JIx, y = JIx + b, y = -, y=x>,y=V*,y = x|,
1 X CBOWCTBA.

Yuci10BbIe 0CJIEI0BATEILHOCTH M NIPOrPeCcCHH

[TonsiTHe YKMCIOBOM MOCIIEIOBATEILHOCTH. 3a/laHUE TTOCJIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmynoit u hopmyioi N-2o0 wieHa.

Apudpmernyeckass U reomeTpuueckas —nporpeccud.  @Popmynsl  N-ro  4ieHa
apu(pMeTHUECKON U TEOMETPUUECKON TPOrPEeCCUid, CyMMBI IEPBBIX N YJICHOB.

N300paxkeHue 4aeHOB apu(METUYECKON M TeOMETPUYECKOW NpOrpeccuid TOYKaMH Ha
KOOPJAMHATHOW INTOCKOCTH. JIMHENHBIN M SKCITOHEHIHAIBHBIN POCT. CII0KHBIE IPOLICHTHI.

INPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4e€OHOTO Kypca K KOHIy 00y4yeHus B 7
KJ1acce:

Yucaa u BIYUCICHHUS

BrimonHsATh, coueTass yCTHbIE M MUCHBMEHHBIE NMPUEMBI, apu(PMETHUECKUE NEUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxomuTh 3HaueHUs] YUCIIOBBIX BBIPAXKEHHM, MPUMEHSATH pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCICHUS 3HAYEHUH JIPOOHBIX BBIPAXKEHUH, COJIEpXKANIMX OOBIKHOBEHHBIE U
JIECATUYHBIE TPOOH.

[Tepexoauth OT ogHOW (HOPMBI 3aMKMCH YHCEN K APYroi (mpeoOpa3oBhIBATh JAECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO POOB).

CpaBHHBATh U YIOPAI0YMBATH pallMOHAIBHBIC YHCTIA.

OKpyIJIsITh 4ncIa.

BBINOMHATE TPUKUIIKY U OIIEHKY PE3yJibTaTa BBIUUCICHUM, OIICHKY 3HAUCHUM YUCIOBBIX
BbIpaKeHUHN. BBITIONHATE AEMCTBUS CO CTEMEHSIMH C HATypaJbHBIMU MTOKa3aTEISIMU.

[IpuMeHATh MpU3HAKH JACTUMOCTH, Pa3I0KCHUE HA MHOXKUTEIM HATYpaIbHBIX YUCE.

Pemate mpakTUKO-OPMEHTUPOBAHHBIE 3aJay, CBS3aHHBIE C OTHOIICHHEM BEJIHYHH,
MPOTOPIIMOHATBHOCTBIO BEJIUYHMH, IPOILIEHTAMHU, WHTEPIPETHUPOBATH PE3YIbTaThl PEIICHHS
3a/1a4u ¢ y4€TOM OTPaHUYCHHM, CBI3aHHBIX CO CBOMCTBAMH paccMaTPUBAEMBIX OOBHEKTOB.

Auredpanyveckue BbIpaskeHUs!

Hcnonp3oBath anredpandecky0 TEPMHHOJIOTMIO M CHMBOJIMKY, NPUMEHSITH €€ B
IpoIecce OCBOEHUS y4eOHOTo MaTepuara.

HaxoauTe 3HaueHMs1 OyKBEHHBIX BBIPQXKEHHM IPU 3aJaHHBIX 3HAYEHUSX IE€PEMEHHBIX.

BrinonHsATe npeoOpa3oBaHus LIEJIOT0 BhIPAXXEHUSI B MHOTOUWIECH MPUBEICHUEM MOA00HBIX
CJIaraeéMbIX, PaCKpbITHEM CKOOOK.
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BpINOnHATE yMHOXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOI'OYIEHAa HAa MHOTOWIEH,
NPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIsATh pa3ioKEHUE MHOTOWIEHOB HAa MHOXXHMTEIU C MOMOILIBIO BBIHECEHHS 3a
CKOOKM OOIIEro MHOXHUTEIS, TPYIIUPOBKH CIAraeMbIX, IPUMEHEHUS (POPMYJI COKPAILEHHOTO
YMHOKECHHUS.

[TpumensaTs mnpeoOpa3oBaHUs MHOTOYIEHOB JUISl pEUIEHHMS pa3IuyHbIX 33434 U3
MaTE€MAaTUKH, CMEKHBIX MIPEIMETOB, U3 PEAIBHON ITPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENIEHEN ¢ HATYPAJIbHBIMH MOKa3aTEIsIMU JJI peoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHs 1 HEPABEHCTBA

Pemarp nuHElHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHs IpaBWIa MEPexoja OT
UCXOJHOTO YPAaBHEHHMS K pPaBHOCWIBHOMY eMy. IIpoBepsATh, fABISETCA JIM YHUCIO KOPHEM
yYpaBHEHHUSI.

[TpumensTh rpaduyecKkre METO bl IPU PEILIEHUHU JIMHEWHBIX YPABHEHUI U UX CUCTEM.

[TonOupars mpuMepsl Hap 4uces, SBJISIOLIUXCS PELIEHUEM JIMHEHHOro ypaBHEHHUS C
IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM IUIOCKOCTH TIpaUK JUHEHHOTO YpaBHEHHUS C JBYMs
MEPEMEHHBIMU, MOJIB3YACh FPaUKOM, IPUBOAUTH IPUMEPHI PELLIEHUS YPABHEHUS.

Pemarh cucteMbl ABYX JIMHEWHBIX YpaBHEHUW C JBYMsSI IE€pEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh W pelIaTh JUHEHHOE YPAaBHEHHME WIIM CUCTEMY JIMHECHWHBIX YPaBHEHHU I10
YCIIOBUIO 3aJa4M, WHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3a/1a4d ITOJYYEHHBIN
pe3yJIbTar.

DOyHKINHA

N300paxkaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KHU, HMHTEPBAJbl, 3alHUCHIBaTh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanvdecKoM s3bIKe.

OtMmeyarh B KOOPJMHATHOW IMJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPJAHWHATaM, CTPOUTh
rpaduku TuHEHHBIX QyHKIUA. CTpouTh rpaduk GyHkimu y = |7

OnuceiBaTh C NOMONIbIO (YHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIMYMHAMU:
CKOPOCTb, BpPEMsI, PACCTOSIHUE, 1I€HA, KOJUYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpPEMS,
00BEM pabOTBHI.

HaxoauTh 3HaueHre QyHKIMH 110 3HAYCHUIO e€ apryMeHTa.

[TonumaTh Tpaduueckuii crocod MpencTaBiICHUS U aHaNIW3a MHPOpPMALWHU, U3BICKATh U
MHTEPIPETUPOBATH HH(POPMAIIHIO U3 TPapUKOB peabHBIX MPOLECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILy 00y4yeHus B 8
KJ1acce:

Yucia ¥ BLIYUCJICHUSA
Hcnonp30BaTh HadyalbHbIE MPEACTABICHUS O MHOXKECTBE IACUCTBUTEIIBHBIX YHUCEN A
CpaBHEHUSI, OKPYTJICHUS] U BBIYUCIICHUHN, M300pakaTh NEHCTBUTEIBHBIC YHCIA TOYKAMH Ha
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KOOPAMHATHOU MPSAMOM.

[IpuMeHATh MOHATHE ApUPMETUYECKOTO KBAIPaTHOTO KOPHS, HAXOJIUTh KBaJpPaTHbHIC
KOpDHHU, WCHONB3ys TMpPH HEOOXOJUMOCTH KAJIbKYJATOP, BBINOIHATh MpeoOpa3oBaHus
BBIpaKEHUH, COJIepKAITUX KBAJIpaTHbIE KOPHU, UCTIONb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIMX M MaJbIX YKCEN C MOMOIIBIO JACCATUYHBIX APoOei u
creneHen yucina 10.

AuredOpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHU C LEIbIM I10KAa3aTeNIEM, BBINOJHATH MPeoOpa30BaAHUS
BBIPQ)KCHUH, COIEPKALIUX CTEIIEHH C LIENIBIM ITI0KA3aTEIIEM.

BBINOMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PALMOHANBHBIX BBIPAXKEHHM Ha OCHOBE
MpaBWJI JEHCTBUHN HaJ MHOTOWIEHAMH U alre0OpandyecKuMH JpOOsSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTs mnpeoOpa3oBaHUs BBIPAKEHUN JUIS PEIICHUS pa3NUYHBIX 337ad U3
MAaTEMaTHUKH, CMEXHBIX IIPEAMETOB, U3 PEATBHON IPAKTUKHU.

YpaBHeHUs1 M HepaBeHCTBa

Pemarts nuHeliHbIe, KBaJlpaTHbIE YPABHEHUS U pallMOHATIbHbIE YPaBHEHUS, CBOASIIUECS K
HUM, CUCTEMBI ABYX YPABHEHUM C ABYMsI IEPEMEHHBIMU.

[IpoBOANTH IPOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHECHHMI, B TOM YHUCIIE C
IpUMEHEHHEeM TpaduuecKux TMpeacTaBieHUi (ycTaHaBIMBaTh, MMEET JHM YPaBHEHUE WIU
CHUCTEMA YPaBHEHUI pELICHUS, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauts OT ciioBeCHOM (OPMYIUPOBKU 3aladu K e€ anredpandyeckod MOJEIH C
MIOMOIIBI0 COCTaBJIECHUS YPAaBHEHUS WM CUCTEMBl YPABHEHUH, HWHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y NIOJy4YEHHBII pe3yibTar.

[TpMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH, PEIIATh JIMHEWHbIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOM M HMX CHCTEMbI, JaBaTh IpaHUuUecKyr0 HILTIOCTPAIUIO
MHO’KECTBA PEIICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUA

[Tonumath ¥ UCHONB30BaTh (YHKUMOHAIbHBIE TOHATUS U SI3bIK  (TEPMUHBL,
CUMBOJIMYECKHE 0003HAauYeHUs), ONpPENEesATh 3HaAUeHHEe (PYHKIMM IO 3HAYCHHUIO apryMeHTa,
oTpeAeNaTh CBOMCTBA (QYHKUMHU MO €€ rpaduky.

Crtpouts rpaduku 31eMeHTapHbIX QYHKIIMHI BUAA:

y="Ny =
rpaduky.

, V= x3,y = VX, y = [X|, onucbIiBaTh CBOWCTBA YHUCIOBOW (PYHKIUH MO €&

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILy 00y4eHUs B 9
KJ1acce:

Yuciia 1 BBIYUCICHUSA
CpaBHUBATh U yNOPSA0YMBATh PALIMOHAIBHBIE U UPPALMOHAIIbHBIE Yncia. BbINONHAT
apu(pMeTHIecKre AeWCTBUS C pAallMOHATBHBIMHI YUCIIAMH, COUYETasi yCTHBIE U MMCbMEHHBIE
IIPUEMBI, BBITOJIHATH BBIYACICHUS C UPPAMOHAIbHBIMU YHCIIAMM.
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HaXOI[I/ITB 3HAUCHUS CTEIICHEH C OECJIbIMHU IMOKA3aTCIIIMU U KOpHeﬁ, BBIYHMCJIATh 3HAYCHU A
YHUCJIIOBBIX BBIpa)KeHHﬁ.

OprrJI)ITI) I[CﬁCTBPITCJ'IBHLIC YuCiia, BBIIOJHATH IPUKUAKY PpE3yJibTaTa BBI‘H/ICJ'IGHI/II\/’I,
OICHKY YMCJIOBBIX BBIp&)KCHPIfI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEWHBIE M KBAaJpPAaTHbIE YPABHEHUS, YPABHEHHMs, CBOISAIIMECS K HUM,
pocTeire IpoOHO-pallMOHANIbHBIE YPaBHEHUSI.

Pemate cuctemsbl IByX JMHEHHBIX YPaBHEHHI C ABYMSI NIEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE ABJISETCS JTUHEUHBIM.

Pemarh TekcTOBBIE 3adaud aiareOpanueckuM CIOCOOOM C IOMOIIBIO COCTaBIICHUS
YPaBHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTH IPOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHUCIE C
NpUMEHEHHEeM TpadUyecKuX TNpeCTaBiIeHU (yCTaHABIUBATh, UMEET JM YypaBHEHUE WIH
CUCTEMa YpaBHEHUW PEUICHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

Pemars nuHeliHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHUE
HEPABEHCTB Ha YKMCIIOBOM MPSIMOM, 3alUChIBATh PEIICHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cuctemMbl JIMHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300paXKaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHUCIIOBOW MPSIMOI,
3alMCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEUICHUN PA3IMYHBIX 3a/1a4.

DOyHKIUA
Pacnio3znaBath pyHKIMH H3ydeHHBIX BUAOB. [l0Ka3bpIBaTh CXeMaTHUECKHU PACIIONOKEHHE HA

KOOpAMHATHOMU TJIOCKOCTH TpadukoB QyHKIMH Buaa: y = JIx,

? 3y =Vx, y = 1x1 B 3aBHCHMOCTH OT

yv=JIx+b y=-y=ax" +bx +cy=x
3HauYeHUH KOAPPUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITUH.

CTtpoutb 1 N300paxaTh CXeMaTHICCKU TpaUKH KBAPATHUHBIX ()YHKIIUN, OTIUCHIBATH
CBOMCTBA KBaPAaTUYHBIX QYHKIIUH 110 UX TpaduKam.

PacnioznaBath kBagpaTuyHyO QYHKIUIO 10 PopMyIie, MPUBOIUTH TPUMEPHI

KBaIPATUYHBIX (PYHKIINI U3 peaqbHOU KU3HH, (PU3UKU, TEOMETPHH.

YucaoBble M0CJIE0BATEILHOCTH H NPOIPECCHHU

Pacrio3zHaBath apupMETHUECKYIO U T€OMETPUUYECKYIO TPOIPECCUU MTPH Pa3HBIX CIIOCO0ax
3aJIaHUs.

BBINOAHATD BEIUMCIIEHUS C UCTIONB30BaHuEM (HOpMYI N-TO YieHa apuPpMETUIECKON 1
T€OMETPUUYECKOU NPOrPECCHUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTs 4aeHbI MOCIEI0BATEIFHOCTH TOYKAMH HAa KOOPAWHATHON TIOCKOCTH.
Pemats 3anaun, CBsI3aHHBIEC C YUCIOBBIMU I10CJIEI0BATEILHOCTIMHU, B TOM YUCIIE 3aa4H U3
peanbHON KHU3HH (C HUCTIONIBb30BAHNEM KAIBKYJISATOPA, HU(PPOBBIX TEXHOJIOTHI).
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KJIACC
OCHOBHBIC BHJIBI ACATEILHOCTH 00 YJIAOITHUXCS
HanmeHoBaHue pasgena | KOTAUECTBO OcHoBHOE
(Tembl) Kypca JacoB coZiepKaHue
Yucaa 1 BEIUMCIICHUS. 25
PaI_II/IOHaJ'IBHBIC yucia CHCTeMaTH3Hp0BaTb 4| OﬁoramaTb SHAHUA
ITonsTHe

palMoOHAIBLHOTO YHCIIA.
ApudmeTnaeckue
NEHCTBUA C
palroHaIbHBIMU
yucnamu. CpaBHEHHE,
yHOpSAI0YMBAHUE
palMOHAIbHBIX YUCET.
Crenensb ¢ HaTypaJbHBIM
MoKa3aTeseM.

Pemenne ocCHOBHBIX
3a/1a4 Ha JApoow,
MPOLEHTHI U3 PeaTbHOM
MPaKTUKH.

[Ipu3naku nenumocTy,
pa3liokKeHUs Ha
MHOXHUTEIN HATYyPaTbHbBIX
YHUCEL.

00 OOBIKHOBEHHBIX U JIECITHYHBIX APOOSX.

CpaBHHUBATH M YHIOPAI0YMBATH POOU, IPEOOPA30BHIBAS IPU
HEOOXOUMOCTH JCCATUYHBIC IpOOH B OOBIKHOBCHHBIE,
OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOb.

IlpuMeHSITH pa3HOOOpa3HbIe CIOCOOBI M MPUEMBI BHIYMCJIEHHS
3HAYEHUI IPOOHBIX BbIPAKEHMH,

coJiepKaliuX OOBIKHOBEHHBIC U JECATUYHBIC IPOOH: 3aMEHATH TIPH
HEO0OXOJIMMOCTH JICCATUUHYIO APOOL OOBIKHOBEHHOUN 1
OOBIKHOBEHHYIO JICCATUYHOM, TPUBOJIUTH BEIpaKEHUE K (hopme,
HauboJsee yJoOHOM /17151 BEIUKCIIEHUH, Tpeo0pa3oBbIBaTh IPOOHBIE
BBIPOKCHUS HA YMHOXXCHUE U JICTICHHUE JIECATUIHBIX IpoOeh K
JIEUCTBUSIM C 1[E€JIBIMHA YHCIIAMU.

IIpuBoAUTH YK C/I0OBbIE H OYKBEHHBbIE PUMeEPBI CTCTICHH C
HATypaJTbHBIM MTOKa3aTesieM, OOBSICHSS 3HAUYEHUSI OCHOBAHHUS
CTCIICHHU U II0KA3aTelIsl CTCIICHU, HAaXOANTh 3HAUCHUS CTCIICHEH
Buaa a" (@ - moboe palMoOHAIBHOE YKCIIO, N - HATypaIbHOE
YUCJIO).
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PeanbHbie

3aBucuMoOCTH. [Ipsimas u
obOpaTHas
MPONOPIIMOHATLHOCTH

IoHUMATH CMBICII 3aITUCH OOJIBIIIUX YHCEII C TOMOIIBIO
JECATUYHBIX JIpoOeit u creneHelt uncna 10, npuMeHATh UX B
peanbHBIX CUTyalLUAX.

IIpuMeHATh NIPU3HAKYU AEIUMOCTH, PA3JIOKEHUSI HA MHOXKUTEIN
HaTypaJIbHBIX YHCEIL.

Pematpb 3a1a4u Ha yacTH, MPOLIEHTHI, IPOTIOPLIUH, HA
HAXO0XJACHHE TPOOH (MPOIEHTA) OT BETMYMHBI U BEJTMYUHBI 10 €&
JIpoOH (IIPOLIEHTY), IPOOH (TPOIIEHTA), KOTOPBIM COCTABIISIET OJHA
BeJIMYKMHA OT Apyroil. [lpuBoauTH, pa3dupaTh, OLIECHUBATH
pa3IMYHbIE PEIICHUS, 3aIIUCH PEIICHUN TEKCTOBBIX 3a7a4.
Pacno3HaBaTh M 00BSICHATH, ONUPASICh HA ONPEACIICHUS, IPIMO
MPOMOPIMOHATBHBIE K OOPaTHO MPOTOPIIMOHANIBHBIC 3aBUCUMOCTH
MEK1y BEIMYMHAMH; PUBOJAUTH MPUMeEPbI 3TUX 3aBUCUMOCTEN
U3 peaJbHOTO MUPA, U3 IPYTUX yU4EeOHBIX MPEIMETOB.

PemiaTh mpakTUKO-OPUEHTUPOBAHHBIE 33]]a41 HA APOOH,
MPOLIEHTHI, IPSIMYIO ¥ O0OPaTHYIO IPOMOPIIUOHATBHOCTH,
MPONOPIUHU

AnreOpanueckue

BBIPAKCHUS

27

bykBeHHbIe
BBIPAKECHMUS.
IIepemenHsle.
Jlonyctumsle
3HA4YCHUS
[IEPEMEHHBIX.
DopMybl.

OBaaners anredpanueckoil TePMUHOIOTUEH I CHMBOJIMKOM,
NPUMEHSITH € B IPoIlecce OCBOCHHSI Y1eOHOTO MaTepuraia.
HaxoanTs 3HaueHNUs OYKBEHHBIX BBIPAKCHUN TIPU 33JaHHBIX
3HAYeHUAX OYKB; BBIMOIHATH BBIUMCICHUS IO (hopMyIiam.
BbINoHATH TpeoOpa3oBaHus 1IEJIOT0 BEIPAKEHNUS B MHOTOUYICH
NpUBEICHUEM MOT0OHBIX ClIaraeéMbIX, PACKPHITHEM CKOOOK.
BbINOJTHATH YMHOKEHHE OTHOYJICHA
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[Ipeo6paszoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITHE CKOOOK U
IpUBEJCHHE

HO,Z[O6HI>IX cJlaraCMbIX.

CBoiicTBa CTeICHU
C HaTypaJbHbIM
MOKa3aTeJIeM.
MHOTOYJICHHI.
Crnoxenue,
BBIYHTAHHE,
YMHOKECHUE
MHOTI'OYJICHOB.
Dopmysl
COKpPAIIEHHOTO
YMHOXKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOKUTEJIN

Ha MHOT'OYIEH U MHOTOWIEHA HA MHOTOYJIEH, IPUMEHATH
(dbopMyIIBl KBaJlpaTa CyMMBbI U KBaJipaTa pasHocTH. OcyliecTBIAATh
Pa3I0KEHNE MHOTOYWICHOB HA MHOXKHUTENIN ITyTEM BBIHECEHHUS 3a
CKOOKM 0OIIEro MHOXKMUTEINSI, IPUMEHEHUsS! OPMYJIbl Pa3HOCTH
KBaJ[paToB, (HOpMyJI COKPALIEHHOTO YMHOKEHHUSI.

IIpumensiTh npeobpa3oBaHre MHOTOWICHOB ISl PEIICHHUS
Pa3JIMYHBIX 3a7a4 U3 MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3
peaIbHON IPAKTUKH.

3HAKOMUTBLCS C MCTOPHEH PAa3BUTHS MATEMATUKHU

ypaBHGHI/IH 1 HCPABCHCTBA

20

YpaBHeHuUE, IpaBUIIa
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCHUIIBHOCTD
YpaBHEHUM.
JIuneiinoe ypaBHEHHE

Pemare JIMHEHOE YPaBHEHHE C OJHOU MEPEMEHHOM, NIPUMEHAA
NpaBuUJIa [Iepexo1a OT UCXOJHOTO YPABHEHHUS K PABHOCWIBHOMY
emy 6osiee mpoctoro Buaa. IlpoBepsATs, BIsSETCS I KOHKPETHOE
4KCIIO KOpHEM ypaBHeHMs. [lon0upaTrs npumepsl nap uucen,
SIBJISIFOLLUXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUS C JBYMS
NIEPEMEHHBIMU.
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C OJIHOM IIEPEMEHHOMN,
pELICHHE JIMHENHBIX
ypaBHeHU. Pemenune
3a/1a4 ¢ IIOMOIIBIO
YpPaBHEHUH.

JInHenHoe ypaBHEHHUE C
JIBYMS

NIEPEMEHHBIMU U €0
rpaduk. Cuctema AByx
JIMHEWHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU

CTpouth B KOOPAMHATHOM IUIOCKOCTH

YpaBHEHUS C JByMs [EPEMEHHBIMH; IOJIb3YSICh
NMPUBOAUTH NPUMeEPbI PELICHUS YPABHEHUS.
HaxoauTh peleHue CUCTEMBI JIBYX JIMHEWMHBIX YPABHEHUH C
JIBYMSI IEPEMEHHBIMH.
CocTaBJAATh M pemIaTh YPaBHEHUE WU CUCTEMY YPaBHEHUU O
YCJIOBHIO 3a1a4H, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aaa4u HOJ'Iy‘-IeHHBII\/’I pE3yJIbTaT

rpaduK JTHHEHHOTO
rpaguKoM,

Koopaunats! u rpadukmu.
DOyHKINHU

24

Koopaunara Touku Ha
npsamoil. Yuciosbie
MPOMEKYTKHU. PaccTosiHue
MEXAY ABYMsI TOUKaMU
KOOPAWHATHOU MPSIMOU.
[IpssmoyronpHas cucrema
KOOpJUHAT Ha IJIOCKOCTH.
[Tpumeps TpaduKoB,
3aJaHHbBIX (hopMyramMu.

MN300paxkaTs HA KOOPAUHATHOMN IPSIMOM TOUYKH,
COOTBETCTBYIOIINE 33JaHHBIM KOOPAWHATAM, JTY4YH, OTPE3KH,
WHTEPBaJIbl; 3aMTUCHIBATh UX Ha aNTreOpandecKoM sI3bIKE.
OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33IaHHBIM
KOOp/JMHATaM; CTPOUTH TpapUKH HECTOKHBIX 3aBUCIMOCTEH,
3aJaHHBIX (hOpPMyJIaMu, B TOM YHUCIIE C IIOMOIIBIO ITU(PPOBBIX
naboparopwii.
IIpuMeHATH, M3yUaTh NPeUMYIeCTBA, HHTEPNPETHPOBATH
rpaduvecKuii cnocod MmpeCTaBIeHus U aHaIu3a pa3HOO0pa3HOI
KU3HEHHON nHpopmannuu. OcBanBaTh MOHATHE DYHKIUH,
OBJIAI€BaTh (DYHKIIMOHATHHON TEPMHHOIOTHEN.
Pacno3HaBath nuHelHy0 QyHKIu0 Y = KX + b,
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Urenue rpadukon

peabHBIX 3aBUCUMOCTEM.

[lonsTne pyHkuuu.
I'padux pyHxum.
CaolicTBa (QyHKLIHH.
Jluneiinas QpyHKITHSA.
[TocTpoenue rpaduka
JUHEHHON ()YHKITHH.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYEHUU

K03 PHUIMEHTOB Kk 1 D.

Crtpouthb rpaduku TuHeHHON QyHKINN, QYHKIUU Y = | X |.
Hcnoab3oBaTh nuppoBbie pecypebl sl TOCTPOCHHUS TpaduKOB
GyHKIMN 1 U3yIeHUS UX CBOMCTB.

[IpuBOIUTE IPUMEPHI INHEWHBIX 3aBUCUMOCTEN B PEaIbHBIX
Mpoueccax u sIBICHUIX

I'paduk pyHkImn
y =X
[ToBTOpeHue u 0600IIECHUE 6 ITOBTOpEHHE OCHOBHBIX
MOHATUN U METOLOB Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0OBI CPABHEHUS YUCEI,
Kypca 7 kiacca, BBIUHCIICHUH, TpeoOpa30BaHUil BEIPAKEHUH, pelICHUS] ypaBHEHUH.
0000111eHIE 3HAHUIA OcyuiecTBJISITh CAMOKOHTPOJIb BBITTOTHAEMBIX ICUCTBUHN U
CaMOTIPOBEPKY PE3YNIbTaTa BEIYUCICHUH, TPEe0Opa30BaHHUIA,
IIOCTPOEHUM.
Pemath 3a1a4u U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS VIS PEIICHUs 3a71a4 U3 JIPYTUX
MPEMETOB.
Pemiath TeKCTOBBIE 3a/1a4H, CDABHUBATH, BLIOUPATH CIIOCOObI
pelieHus 3aaa9n
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPO'PAMME
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8 KJIACC
OcHOBHBIE BUJIBI ACSATEILHOCTH O0yJarOIIUXCS
Hanmenosanue pasaena | KOMMYECTBO OcnoBHOE
(TemsI) Kypca 9JacoB coJiepXKaHue
Yucna 1 BRIYUCIICHHUS. 15 KBanpaTHslii KOpeHb U3
KBanpaTtHbie kopHU yucina. [lonsrue 06
UppalMOHAIILHOM YHCIIE.
ppall ®opmyIupoBaTh onpeaeeHne KBaIpaTHOTO KOPHS U3 YHCIIa,
ECSATUYHbIE
A apudmeTrueckoro kBaapaTHoro kopHs. [IlpumMeHATH onepaiuio
IpUOTMKEHUS

H3BJICYHCHUA KBAJIPATHOI'O KOPHA M3 YHCJid, HCITOJIB3YS ITPU

UppalMOHAJIbHBIX YUCEI.
HEOOXOIMMOCTH KaJbKYyJATOpP. OueHnBaTh KBaApaTHbIE KOPHU

JlericTBUTENIBHBIE YKCIIA.
HEIBIMU YUCIIAMU U IECATUYHBIMU JPOOSIMH.

CpaBHeHne
CpaBHUBATh U YNOPSIA0YMBATH PAlIMOHAIBHBIC U UPPALIUOHATIEHBIE

I{GﬁCTBHTGJ’IBHBIX YUCCII. o
4qrCiia, 3alITMCAHHBIC C ITIOMOIIBIO KBAJIPATHBIX KOPHCH.

szaBHeHI/Ie BHIA 2 _
HccaenoBarb ypaBHEeHHE X~ = &, HAXOJUTh TOYHbBIEC U

X =a.

npuOImkEHHBIE KOpHU T1pH & > 0.
CaoiicTBa . .

HccnenoBaTh cBoiicTBAa KBaIPATHBIX KOPHE, TPOBO/IS YHUCIOBBIC
apudmeTruecKnx

AKCIIEPUMEHTBI C UCIIOJIB30BAaHUEM KAJIBKYIIATOpA (KOMIIBIOTEPA).

KBaJIpaTHBIX KOPHCH. JI0Ka3bIBATH CBOICTBA apu(METUIECKNX KBAIPATHBIX KOPHEIH;

[Tpeobdpazosanne IPUMEHATH UX [JIS IPE0OPa30BaHMs BBIPAKECHUI. BHINOIHATD

HCTIOBBIX BLIpaXCHIH, npeodpa3oBaHus BEIPAKECHUM, COAEPIKAIINX KBaJAPAaTHbIE KOPHHU.

CONCPKAIINX KBAPATHBIC BI)Ipa)KaTI) MEPEMECHHBIC N3 TCOMCTPHUICCKUX U (1)I/ISI/I‘1€CKI/IX

dbopmy.
BorunciasiTe 3HAYEHUsI BRIPAKECHUHN, COJICPIKANTUX KBAAPATHBIC

KOpHU

KOPHHU, UCITIOJIB3YA IIPHU H€06XO)II/IMOCTI/I KaJIbKYJIATOP.
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Hcnoan3oBars B XO0J€ pCHICHUA 3aaa4 3JICMCHTAPHBIC
npeacTaBJICHUsA, CBA3aHHBIC C HpI/I6J'H/DKéHHBIMI/I 3HA4YCHUAMU
BCJINYHH.

3HaKOMUTBLCS € HCTOpHeﬁ Pa3BUTHUA MATCMATUKHU

Yuciia U BBIYUCICHUS. 7 CTerneHp C MeTbIM

Crenens ¢ nebmv TIoKasaTe/ICeM. @®opMyJIHPOBATh ONpeae/ieHHe CTEIIEHH C LEIbIM HOKa3aTeleM.

IIOKa3aTCICM CrannapTHas 3amuch IpeacTaBasTh 3anKch GONBIINX U MAJIBIX YHCET B CTAHAAPTHOM
qHCIa.

BHUAC. CpaBHI/IBaTb qHucCia 1 BCJIIMYHUHBI, 3allMCAaHHBIC C

Pasmepel 00beKTOB HUCIIoNb30BanmeM crenenu 10.

OKpY’Kaloero Mupa (OT Hcnoab30BaTh 3anMch 4KCcel B CTaHAapPTHOM BHJIC IJIS BBIPAXKCHUA

STICMCHTApHBIX HaCTUIl  5a30epoB  0OBEKTOB, MIUTEILHOCTH IIPOIIECCOB B OKPYIKAIOIIEM

J0 KOCMHYCCKHUX M.

OOBEKTOB), JVIHTENLHOCTE | ghoppy THPOBATE, 3AMACHLIBATL B CHMBOJIHYECKOil gopme 1

Tpomeccos WLII0OCTPHPOBATH IIPUMEPAMH CBOMCTBA CTENEHH C LIEIbIM

B OKpYXatOIEM MHUPC. TIOKa3aTelNeM.

ColicTBa cTenenH IIpuMeHsITH CBOCTBA CTENEHH /I NPeoOPa3oBaHus BbIPAKEHHH,

HCJIBIM IOKA3aTCJICM COJIEpKALIUX CTEIEHH C LeNIbIM IoKa3areaeM. BhInoaHsaTh
nelicTBUS ¢ UKMCIaMH, 3alIMCAaHHBIMU B CTAHAAPTHOM BHJIE

(YMHOXCHHE, ICTICHUE, BO3BEJICHUE B CTCIICHD)

Anrebpanueckue BhIpaKeHUsI. 5 . N
ebpamrec f: pae KBagparuslii Pacno3HaBaThb KBagpaTHBIN TPEXWIECH, YCTaHABIINBATh
KBagparusiii TpéxuiieH .
TPEXUJIICH. BO3MOKHOCTB €r0 Pa3JIOKEHUs Ha MHOKUTENU. PackiagbiBaTh HA
Pasnoxxenue MHOKUTEJM KBAaJPATHBIM TPEXWIECH C HEOTPULATEIIbHBIM
KBaJpaTHOTO JUCKPUMHUHAHTOM
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TpEXUIICHA HA MHOKUTEIIN

Anrebpandeckue BhIPaKCHHUS.
Anrebpanueckas 1poOb

15

Anrebpanueckas
npoOb. JlomycTumbie
3HAYCHHUS

MIEPEMCHHBIX,
BXOJISTIUX

B airedpanyeckue
BBIPKEHUSI.

OCHOBHOE CBOMCTBO
anredpandeckoi apoou.
CoxkparieHue Ipooei.
CnoxxeHue, BBIYNTAHUE,
YMHOKEHUE U JIeTICHUE
anreOpanyeckux JIpoOei.
[TpeoGpazoBanme
BBIpa)KCHUH,
COJIEPIKAIIUX
anreOpanvecKkue

Ipodu

3anuceiBaTh anredpanueckue Belpaxxenus. HaxoanTs o0nacts
OIIpEEIICHUs PALIMOHAJILHOTO BBIPAXKECHNS. BBINMOHATH YKCIIOBBIE
HOJICTAHOBKU U BBIYMCJATH 3HaUeHHUE APOOH, B TOM UHUCIIE C
IIOMOUIBIO KAJIBKYJIATOpa. POPMYJIHPOBATH OCHOBHOE CBOMCTBO
anreOpanyeckoi Jpodbu 1 MPUMEHSITh €ro i IPeoOpa3oBaHUs
npo6eil. BbImoJHATD JeiicTBHUSA C anreOpandecKuMu ApoOsIMH.
[TpumensTh NpeoOpazoBaHUs BbIPAKEHUN I PEICHUS 3a/1a4.
BoipaxaTth nepemenHble 13 Gopmyn (HU3NIECKUX,
FEOMETPUYECKUX, OIUCHIBAIOIINX OBITOBBIE CUTYALIHH)
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YpaBHEHUsST W HEPABEHCTBA. 15 KBanpatHoe ypaBHeHUE.
KBanparHbie ypaBHEHUS Henonnoe kBagpaTHoe
ypaBHenue. Dopmymna Pacno3naBaTh KBaIpaTHbIE YPABHEHHS.
KOpHEl KBaJpaTHOTO 3anuceiBaTh GOPMYJTy KOPHEHN KBaJIpAaTHOTO YpaBHEHUS;, pelIaTh
ypaBHenus. Teopema KBa/IpaTHbIEC YPABHEHUS — IOJIHbIE U HenoJiHbIe. [IpoBOaUTH
Buera. npocreiumne UCCcae0BaHUs KBAIPATHBIX YPABHEHUM.
PelieHue ypaBHEHMUA, Pemiats ypaBHeHUs, CBOIAIIMECA K KBAPATHBIM, C IIOMOIIBIO
CBOJISIIIIMXCS K npeoOpazoBaHuil U 3aMeHOM nepeMeHHo. HabaroaaTh u
KBaIPATHBIM. aHAJIM3MPOBATH CBI3b MEXKIY KOPHAMHU U KO3PHUIIMECHTAMHU
IIpocreitnme apo6HO- KBaJI[paTHOr0 ypaBHeHHs. DopMyaMpoBaTh TeopeMy Buerta, a
paLUoOHaIbHEIE TaKke 00paTHYIO - TEOpEMY, IPUMEHSTh 3TH TEOPEMBI /ISl PEIICHUS
YpaBHEHUA. 3ajad.
Perrenie TeKCTOBBIX Pemath TeKkcTOBBIE 3a1a4M ANTeOPaNnYECKUM CIIOCOOOM:
3a7a4 C TIOMOIIBIO MEPEXOUTH OT CJIOBECHOM (POPMYITUPOBKU YCIOBHS 3a/1auu K
KBaJpaTHBIX ypaBHEHHH anreOpandecKor MOJIeNH MyTEM COCTABIICHUS YPaBHEHMUS; PEIIaTh
COCTaBJICHHOE YPaBHEHUE; HHTEPIPETUPOBATH PE3yJIbTaT.
3HAKOMHTBLCA C HCTOPHEI Pa3BUTHS aNreOphI
13

YpaBHEHHsI W HEPABEHCTBA.
Cuctembl ypaBHEHU

JIuHeitHOE ypaBHEHHE C
JIBYMSI

IIEPEMEHHBIMH, €TI0
rpaduK, IpuMepbI
pelIeHUs ypaBHEHUH B
LenblX yncnax. Pemenne
CHCTEM JIBYX JIMHEUHBIX
YpaBHECHUU

Pacno3HaBarh JIMHENHBIE YPABHEHUS C IByMS IEPEMEHHBIMH.
Crpontsb rpadpuky TMHEWHBIX YPAaBHEHHI, B TOM YHCJIE HCHOJIb3YS
uM(ppoBkIe pecypcehl.

PasimuyaTte napajuiesabHbIE U IIEPECEKAIOIIMECS IIPSMBIE 10 UX
YPAaBHEHHUSIM.

PemaTpb cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU MTOJCTAHOBKOU U CI0KEHUEM.
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Pemarn HpOCTGfIIHPIG CUCTCMBbI, B KOTOPBIX OJHO M3 ypaBHeHI/Iﬁ HC
C IBYMSI IEPEMCHHBIMH. ABJIICTCA IMHCHUHBIM.

TIpumMeps! pemieHs I[IpuBoaANTH rpauUecKyI0 HHTEPNPETAIUIO PEIICHUS YPAaBHCHHS C

CHCTEM HeTMHEeIHBIX JABYMS IICPEMCHHBIMHA U CUCTCM YPABHCHHUU C ABYMS IICPCMCHHBIMU.

ypABHEHHH ¢ BYMS PemiaTh TeKCTOBBIE 3a1a4H ANIreOpandeckKuM CriocoooM
MIEPEMEHHBIMU.
I'padpuueckas
HUHTEpIpeTaIus
YpaBHEHUS C TBYMS
MIEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPAaBHEHUM C
JIBYMS IEPEMEHHBIMH.
Pemienne TeKCTOBBIX
3aJ1a4 ¢ MOMOILBIO CUCTEM
ypaBHEHUU

YpaBHEHUST W HEPaBEHCTBA. 12 @®opMyJIHMPOBATH CBOMCTBA YHCJIOBBIX HEPABEHCTB,
HepaBenctBa Yncriosbie nepasencTsa i| MUIOCTPHPOBATH X HA KOOPIHHATHOH MPAMOH, 10KA3BIBATH

JIX CBOMCTEA. areOpanvyecKu.

HepaBeHCTBO C OTHOI le/IMeHﬂTb CBOMCTBA HCPABCHCTB B XOJI€ PCUICHUA 3a1a4.

HepCMeHHOﬁ. JIuHelHbIe Pemiatb nuHeHHBIC HCpPaABCHCTBA C OJHOU IMMEPEMCHHOMU,

HEpaBEHCTBA C O)IHOI>'I I/I306pa)l<aTI> PEUICHUEC HEPABCHCTBA HA YU CJIOBOU IIPSIMOM. Pematn

HepeMeHHOﬁ H UX CHUCTCMBI ITMHCUHBIX HCPABCHCTB, I/I306pa)I(aTb PEIICHUEC CUCTEMBI

pemienue. CHCTEMBI HEPABEHCTB HA YHUCJIOBOW MPSIMOU

JIMHEUHBIX HEPABEHCTB
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C OJHOW MEPEMEHHOU U
UX pEIICHUE.
N3o0pakeHue pemeHns
JIMHEWHOI'0 HEPAaBEHCTBA
1 MX CUCTEM Ha YHCJIOBOM
IPSIMON

Oynk1u. OCHOBHBIC

[TonsiTue GpyHKIUN.

HOHATH Obmacts ONPEACICHIA M| Menonb30BaTh hyHKIMOHAIBHYIO TEPMHHOJIOTHIO H CHMBOJIHKY.
MHOKCCTBO 3SHa4CHUH BuruncasTh 3Ha4YeHHs QyHKIUIHA, 3a7aHHBIX GopMyTamu (Ipu
(ynxin. Criocobst HEOOXOJMMOCTH UCIOIb30BaTh KAILKY/IATOP); COCTABJINATE
3a7aHus PYHKIMH. Ta0IMIbI 3HAYEHMIT (yHKIWY.
I paguk pynxumn. CTpOUTH 110 TOYKaM rpa@uKu QyHKIHIA.
CpoficTBa GYHKUMI, HX | QpyepigaTh cBoiicTBa (QyHKINM Ha OCHOBE 68 padueckoro
oToOpakeHue Ha rpaduke NpeICTABIEHHS.
M cnosib30BaTh (yHKIMOHAILHYIO TEPMHHOJIOTHIO H CHMBOJIMKY.
Mcelie1oBaTh IpUMephl IPaUuKoB, OTPAXKAIOIIMX PeaIbHbIE
nporecchl U sipjieHus. [IpHBOAMTL NPUMePBI IPOLECCOB U
SBJICHUW C 3aJJTaHHBIMU CBOMCTBAMU.
M cnosib30BaTh KOMIILIOTEPHBIE IIPOIPAMMBI
IS HOCTPOeHUs rpaduKoB (PYHKIHIA U H3ydeHUs UX CBOHCTB
OyHKIUH. UreHne 1 NOCTPOCHUE Haxoauth ¢ noMoumbio rpaduka GyHKIIMN 3HAYSHUE OJTHOU U3

YucnoBsie PyHKIMH

rpaduKoB QYyHKIIHIA.
[Tpumeps! rpadukoB

paccMaTpUBAEMBbIX BEJIMUUH 110 3HAYCHHIO APYTOM.
B HeCIIOXKHBIX cydasx BbIpa:kaTh (popmyJi0il 3aBUCHUMOCTD
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(GYHKIMN, OTpaskaroLINX
peabHbIE TPOLIECCHI.
OyHKIIMY, ONUCHIBAIOIIUE
IpSIMYIO 1 00paTHYIO
IPONOPLIXOHAIBHbBIE
3aBHUCUMOCTH, X
rpaduxmu.

I" paduk pyHkumu
V=x.

OyHKIUN
23

V=x,¥V=x,y=VX,y=
|x|; rpaduueckoe
pelieHue ypaBHEHUN 1
CUCTEM ypaBHEHUN

MEXy BEITMYNHAMU.
OnuceiBaTh XapakTep U3MEHEHHs OJHON BEJIUYHHEI B
3aBUCHMOCTH OT U3MEHEHUS JPYIOM.

PacnosnaBarhb Buabl n3yyaemblx GyHkuui. [loka3piBaTh
CXeMaTH4YeCKH II0JIOKEHNE Ha KOOPAUHATHOM INIOCKOCTH
rpadukoB QyHKIMHI BUAA: y = X, y = X, y=V* y=|x|.
Hcnouab3oBaTh QyHKIHMOHAJIBHO-TPa(UYecKHe MPeACTABICHUS
JUIS pELICHMS] U UCCIIEI0BaHNS YPAaBHEHHUM U CUCTEM ypaBHEHUU.
IIpuMmensaTs nugpoBbie pecypebl 11 IOCTPOSHUS I'pauKOB
byHKIMHA

[ToBTOpeHue u o6o01IeHNE

[ToBTOpEHHE OCHOBHBIX
MOHATHUN U METO0B
KypcoB 7 U 8 KJIacCOB,
00001IeHNE 3HAHUIA

Bei0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHHUS YHCET,
BbIYMCIIEHUH, TpeoOpa30BaHnil BEIPAKEHUH, peLICHUS] ypaBHEHUH.
OcymecTBJIsITh CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBUI U
CaMOMIPOBEPKY pe3yJbTaTa BIYUCICHUHN, TpeoOpa3oBaHmi,
IIOCTPOCHHUH.

Pemateb 3a1a4u U3 peajbHOM KU3HH, IPUMEHATH
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MaTeMaTH4eCKUe 3HAHUS I PEIICHUS 3a/1a4 U3 JPYyTUxX
pPEeIMETOB.

PemiaTh TeKcTOBBIE 32/1a4M, CPABHUBATH, BLIOMPATH CIOCOOBI
pelIeHus 3a/1a4u

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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9 KJIACC
K 0 OcHOBHBIE BUJIBI ACSATEIBHOCTH O0y4arOIIUXCS
HaumMenoBanue paszena (tempr) | NOTHICCTBO CHOBHOC
Kypca JacoB CoJIepXKaHue
Yuciia ¥ BEIYUCIEHUS. 9

JlercTBUTENIBHBIC YUCIIa

ParmmmonansHBIC ynca,

MppalrOHAIbHbIE YHCTIA,
KOHEYHbIE U OECKOHEUHBIE

NECSITUYHBIE IPOOU.
MHO0XeCTBO
JIEMCTBUTEIBHBIX YHCEIT;
JIEMCTBUTEIIBHBIC YHCIIa
KaK 0€CKOHEYHEIC
JIECATUYHBIE TPOOH.
BzanMHO ogHO3HAYHOE
COOTBETCTBHE MEKY
MHO>KECTBOM

Z[GﬁCTBHTGJ'IBHBIX YHUCCII U

MHOXECTBOM TOYEK
KOOPAUHATHOU IPSIMOU.
CpaBHeHue
JEHUCTBUTEIIBHBIX YHCEIL,
apupmMeTnIecKue

Pa3BuBath npeacraBjeHHUs O YHACIAX: OT MHOKECTBA
HATypaJbHBIX YUCEI JO MHOXKECTBA JEHCTBUTEIBHBIX YUCETL.
O3HAKOMMTBHCS C BO3MOKHOCTBIO MIPEACTABICHUS
JEHCTBUTEIIBHOTO YKCIIa KaK OECKOHEUHOM JAECATUIHOM 1podu,
NPUMEHSATH JIECATHYHbBIC TPUOIKCHUS PAIIMOHAIBHBIX U
HWPPALHOHAIBHBIX YHACEII.

HN300paxkaTh nelicTBUTEIbHBIE YHCIa TOYKAMH KOOPAUHATHOMN
MPSAMOM.

3anuchIBaTh, CPABHUBATH U YIIOPSA0YNBATH
JIEUCTBUTEIIBHBIE YHUCIIA.

BbInOJHATH, COUETast yCTHHIE U IUCbMEHHBIE TPUEMBI,
apupmeTrnyecKue AefcTBUSA C PALMOHAIBHBIMU YHCIIAMU;
HAXOJUTh 3HAYCHHS CTEIICHEN C LIEJIBIMU MOKA3aTeIAMU U
KOpPHEW; BBIYMUCIAATH 3HAYEHUS YUCIOBBIX BBIPAKEHU.
IHony4yurs nmpeacraB/ieHre O 3HAUUMOCTH JIECTBUTENBHBIX
Yyucell B MPAKTUYECKON JIEITEIbHOCTH YETIOBEKA.
AHAJIU3UPOBATH U J1€JIaTh BHIBOJbI O TOUHOCTH MPUOIKEHUS
JIEWCTBUTEIIBHOTO YUCJIA MIPY PEUICHUH 3a]1ay.

OKpyIJIATh ICUCTBUTEIBHBIC YUCIIA, BBINOJHATH IPUKUAKY
pe3yJibTaTa BBIYMCICHUM, OLEHKY 3HAUCHUN
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e CTBUSA

C IeMCTBUTEIbLHBIMU
YHCIIAMH.
[TpubnmxEHHOE
3HAYCHHUE BCIIUYNHBI,
TOYHOCTH
MPUOJIMKCHHS.
OkpyriaeHue Yncenl.
[[pukuKa U OlleHKa
PE3yIbTaTOB
BHIUHCIICHUI

YHUCJIOBBIX BBIp&)KCHPIfI.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTH MAaTEMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUs ¢ OTHOU
MIEpEMEHHOM

14

PelieHne ypaBHEHHI,
CBOISALINXCS

K JINHCHHBIM.
KBagparHoe
ypaBHeHUE. Pemienue
YpaBHEHUN,
CBOISLINXCS

K KBaJIpaTHBIM.
bukBagpaTHbie
YpaBHEHUS.

4ETBEPTOU CTEIICHEUN

JIunelinoe ypaBHEHUE.

YPaBHCHUW  TPETbEH

[ Ipumepsl peleHust

151

OcBanBaTh, 3alIOMUHATH H IPUMEHATH rpaguvyecKue MeToAbI
[P PELLICHUH YPaBHEHU, HEPABEHCTB U UX CUCTEM.
Pacno3naBarh 11e51bie ¥ IpOOHBIE YpaBHEHUSI.

Pemiarh JiMHelHbIC U KBAJPATHBIC YPABHEHUS,

ypaBHEHHSI, CBOJSIINECS K HUM, IPOCTEHIIne APOOHO -
palMOHAIBHBIE YPABHECHUS.

IIpensnaraTh BO3MOKHBIE CIIOCOOBI pEIIEHUS] TEKCTOBBIX 33714,
00CyK1aTh UX M pelIaTh TEKCTOBBIC 3a7a4K Pa3HbIMU
crocobamu.

3HAKOMUTBCS C MCTOPHUEH Pa3BUTHSI MATEMATUKHU
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pa3iioKEeHUEM Ha
MHOXUTENH. Pemienne
JIpOOHOPAIIMOHATBHBIX
YpPaBHEHUH.

Pemienne TekcToOBBIX
3a/1a4 anreOpanvyeckum
METOI0M

VYpaBHEHUS 1 HEPABEHCTBA.
CucreMbl ypaBHEHU M

14

YpaBHEHHE c JIBYMSI

[IepPEMEHHBIMU U €ro

rpaduk.
Cucrema AByX JTUHEHHBIX
YPaBHEHUU C JIBYMS
IIEPEMEHHBIMHU U €€
peuieHue. Pemenue
CHUCTEM JIBYX YPaBHEHHH,
OJIHO U3 KOTOPBIX
JMHENHOE, a Ipyroe -
BTOPOM CTETIEHHU.
I'paduueckas
UHTEpIpETALUs CUCTEMBI
YPaBHEHUH C IByMs
repeMeHHbIMU. Pemenne
TEKCTOBBIX

OcBanBaTh M NPUMEHSITh [TPUEMBI PEIICHUS CUCTEMBI IBYX
JMHEHHBIX YpaBHEHUH C IByMS MEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHHIA, B KOTOPBIX OJIHO YPaBHEHHUE HE SBISETCS JIMHEUHBIM.
Hcnoab3oBaTh QyHKIIMOHAIBHO-TpadUUECKUE MTPEACTABICHUS
JUTSL pellleHusl ¥ UCCJIeI0OBAHUS YPABHEHUIN U CHCTEM.
AHaJIM3MPOBaTh TEKCTHI 32124, peliaTh X

anreOpandecKumM Croco0OM: MmepexoauTh OT CIIOBECHOM
(GOpMyJIMPOBKHU YCIIOBUS 3a/1a4M K aJIreOpanyecKoil MoJeNu myTéEM
COCTaBJICHUSI CUCTEMBI YPaBHEHHI; pelaTh COCTaBICHHYIO
CUCTEMY YpaBHEHMI; HHTEePNPEeTUPOBATDH PE3YibTaT.
3HAKOMUTBCS C MCTOPHEH PAa3BUTHSI MATEMATHUKHU
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3aJda4 anre6paI/IquKHM

crocobom
YpaBHEHUS U HEPABEHCTBA. 16 YurarTh, 3aIMCHIBATH, IOHUMATh, HHTEPNPETHPOBATH
HepasencTsa HEPABEHCTBA; MCIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
BbInoaHATH 1peoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATh /IS
npeoOpa3oBaHUs CBOICTBA YMCIOBBIX HEpaBeHCTB. Pacmo3HaBaTh
JMHEVHBIE U KBaJpaTHbIC HEPABEHCTBA. PemiaTe InHelHbIE
HEpaBEHCTBA, CUCTEMbI JIMHEUHBIX HEPABEHCTB, CUCTEMBI
UucnoBsle HEpAaBEHCTBA U
_ HEPaBEHCTB, BKIIOYAIOIIUX KBAJPAaTHOE HEPABEHCTBO, U pelIaTh
UX CBOMCTBA. )
. UX; 00Cy’KIAaTh MOJIyYCHHbIE PELICHUS.
JIuneliHbIE HEPaBEHCTBA C
_ . H300paxkaTh pemieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
OJIHOH MEpEMEHHON U NX . .
YHCIJIOBOM NMPSMOH, 3alIUCBIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.
pemenue. CucreMsl
_ PemaTh kBajipaTHbIE HEPABEHCTBA, UCIOJb3Ys I'paduyecKkue
JVMHENHBIX HEPABEHCTB C
. . IIPEACTABICHUS.
OJIHOI MEpEMEHHON U UX
OcBauBaTh M IPUMEHATH HEPABEHCTBA MIPU PELICHUU
pewenue. KBagpaTtHbie
pa3IUYHbIX 33/1a4, B TOM YHUCJI€ TPAKTUKOOPUEHTUPOBAHHBIX
HEPAaBEHCTBA U UX
pemenue. ['paduueckas
UHTEpIIpETALM
HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMS
IIEpEMEHHBIMU
OyHKIIH 16

KBagpatuunas ¢pyHkims,
e€ rpaduk U CBOICTBA.
[Tapabomna, KOOpAMHATEI
BEPILMHBI TapadoJIbl, OCh

Pacno3HaBaTh BUIBI H3y4aeMbIX (QYHKIMI; HIJIIOCTPHUPOBATH
CXeMaTH4YeCKH, 00bSCHATH
pacrmosokeHrne Ha KOOPAUHATHOM MI0CKOCTH rpauKoB

K

dbynakuii Buga: y = kx, y=kx+b,y=— y= Xz,

X
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CUMMETPHH 1apaboJIbI.
I'paduku GyHKIHIHA:
y=kx,y=kx+Db,

y=-

X
y=x,
y=x%y=Vx,
y =N

y= X3, Yy = VX, Y =| X | B 3aBUCUMOCTH OT 3HAUCHUI
K03((PUIIMEHTOB; ONMCHIBATh UX CBOMCTBA.

Pacno3naBarhb KBaJlpaTHUHYIO (QYHKLIHIO 11O (hOpMYIIE.
IIpuBoaAUTH NpUMeEPBI KBaIPaTUYHbBIX 3aBUCUMOCTEN U3
peanbHOM )KU3HU, PU3UKH, TEOMETPUU.

BoisiBaASITH 1 0000111aTh 0COOEHHOCTH Tpadrika KBaApaTHUHON
dyHKIMK Y = ax' + bx + c.

CrpouTs U M300pakaTh cXeMaTHYeCKH IrpadUKU KBaPATUYHBIX
(GyHKIMH, 3a1aHHBIX (opMyTaMu BUaa y = ax’,y = ax* +q,y = a(x
+ p)z, y= ax? + bx + c. AHAJIM3UPOBATH U IPUMEHATH CBOMCTBA
U3YYCHHBIX (DYHKIIMH JIJIs1 X TOCTPOCHHMSI, B TOM YHCIIE C
MOMOIIBIO ITU(POBBIX PECYPCOB

YucnoBele

OoCJIICA0OBATCIIBHOCTHU

15

[TonsaTHe yncnoBoi
MOCJIEIOBATENIbHOCTH.
3amaHue
MOCJIEIOBATEIbHOCTH
peKyppeHTHOU popmyoit
u GOopMyIIO U-TO YJIeHA.
Apudmernueckas u
reoMeTpuyecKas
IIPOrPECCHUM.

@opMyIbl U-TO YJI€HA
apuMeTHIeCcKOl 1
reoMeTpUYECKOn

OcBanBaTh 1 NPUMEHSITh UHICKCHBIE 0003HAYCHHSI, CTPOUTH
peuyeBble BHICKA3bIBAHMUSA C NCIIOJIH30BAaHHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C TIOHSATHUEM ITOCIIE0BATEITHHOCTH.

AHaIM3upoBaTh GOPMYIY U-TO WIEHA MTOCTIEI0BATEIbHOCTH UIIH
PEKYPPEHTHYIO GOPMYITY U BHIYUC/ISITH YWICHBI
HOCJIEeI0BATEeIbHOCTEH, 3alaHHBIX 3TUMH (POPMYITaMHU.
YcTraHaB/IMBaTh 3aKOHOMEPHOCTD B IIOCTPOCHUU
MIOCJIeI0BATEIbHOCTH, €CIIU BBHIITUCAHBI TIEPBbIE HECKOJIBKO €€
YJICHOB.

Pacno3naBath apupMETHUECKYIO H TEOMETPUUYECKYIO TPOTPECCUU
IpY Pa3HBIX CIIOCO0AX 3aqaHUS.
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IIPOTPECCUM, CYMMBI
NEPBBIX N WICHOB.
N306pakenue 4ieHoB
apumMeTHIecKon u
reOMETPUYECKOMN
MIPOTpecCuil TOYKaMH Ha
KOOPJMNHATHOMN
IJIOCKOCTH. JINHENHBIN 1
AKCIOHEHIMAIbHBINA POCT.
CioxHBIE TPOLIEHTHI

Pematsb 3a1aun ¢ UCmosib30BaHUEM (POPMYII N-TO YIeHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPECCHI, CyMMBI IEPBBIX
N YWIEHOB.

HN300paxaTh 4ieHbI NOCIEA0BATEIBHOCTH TOUKAMU Ha
KOOPJIMHATHOU IJIOCKOCTH.

PaccmarpuBaTh npuMepbl MPOLECCOB U IBJICHUH

U3 peajbHOM )XKU3HU, WIUTIOCTPUPYIOIINE U3MEHEHHUE B
apuMeTHIEeCKON MPOrPECCHH, B TEOMETPUIECKOM MTPOTPECCHH;
M300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH IpauyecKy.
PemaTsb 3a1a4n, CBA3aHHbBIE C YUCIOBBIMU
MOCJIEIOBATENbHOCTSIMU, B TOM YHCJIE 33JJa4H U3 PEaJTbHOM KU3HU
C UCMOJIb30BaHUEM HU(POBBIX TEXHOJIOTHH (AIEKTPOHHBIX
Tabnuil, rpadUuecKoro KaapKyasTopa u 1.1.). Pemartsb 3amauu Ha
CJIOHBIE ITPOLIEHTHI, B TOM YHCJIE 33Ja41 U3 pealbHON IPAKTUKN
(c UCIOJIb30BAaHUEM KaJIbKYJISATOPA).

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTH MAaTEMATUKU

[ToBTOpeHnue, 06006IICHUE,
cucTeMaTHu3allus 3HaHuH!

18

Yucaa u

BbIUMCJIEHUS (3aIUCh,
CpaBHEHUE, JEUCTBUS C
NEUCTBUTEIbHBIMA
YUCJIaMU, YUCIIOBasI
npsiMast; MPOIEHTHI,
OTHOIIIEHUS, TPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, [IOJIMHOKECTBO,
oTiepanuy HaJl MHOKECTBAMH; MCHOJIb30BATh rpaduieckoe
IIPEACTABICHUE MHOXKECTB JUIsl ONIMCAHUS PEAIbHBIX ITPOLIECCOB U
SBJICHUM, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX PEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHHOJIOTMIO M OCHOBHBbIE 1eHCTBHS,
CBS3aHHBIE C YMCJIAMH: HATYypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YMCJIA, JETUMOCTb HATyPAJIbHBIX
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OKpYTJICHHE,
npuOIMKEHHE,
OLIEHKA; pelIeHUE
TEKCTOBBIX 3a]1a4
apu(pMETUYECKUM
CII0CO00M)

Auredpanyeckue
BBIpaKeHHUs
(nmpeobOpazoBanue
anreOpandecKux
BBIPAYKCHU,
JIOTTYCTUMBIE

3HAYEHMUS)

YHCell, IPU3HAKU JIETUMOCTH, 1I€JI0€ YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAS U JIeCATUYHAsl APOOU, CTAaHAAPTHBIN BU YUCIIA,
apupMeTHIECKUI KBaJpaTHBIN KOpeHb. BHIMOJHATH
AeHCTBHS, CPABHUBATH U YIIOPSAA0YMBATH YNCIIA,
MPEACTABIATh YUCIIAa HA KOOPJAUHATHON NIPSIMOM, OKPYTJISATh
YKCIIA; BBIMOJHATH NPUKUAKY H OLIEHKY pe3yJbTara
BBIYMCIICHH.

PemaTh TekcTOBBIE 321a4M apU(PMETUUECKUM CIIOCOOOM.
Pemath npakTuyeckue 3aia4u, COACP/KAIINAE TPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAOLINE 3aBUCUMOCTHU: CKOPOCTD - BpEMS -
paccTosiHUE, [IeHa - KOJIMYECTBO - CTOUMOCTh, 00bEM PabOTHI -
BpeMs - TPOU3BOIUTEIBLHOCTD Tpya. Pa30upars peanbHbie
KU3HEHHBIE CUTYyallul, (POPMYJITHPOBATH UX HA SI3bIKE
MaTeMaTHK{, HAXOAUTh PEIICHUE, TPUMEHSSI MaTEMaTUYECKHUI
anmnapar, MHTepIpeTHPOBATh PE3yJIbTaT

OnepupoBaTh NOHATHSAMMU: CTETICHB C IIEJIBIM MTOKAa3aTeIeM,
apumeTHuecKuii KBaJpaTHbII KOPEHb, MHOTOYJIEH,
anreOpandeckas IpoOb, TOXKACCTBO. BLINOJIHATH OCHOBHBIE
AeMCTBHS: BBITIOTHATH Pacu€Thl o hopmyam,
mpeoOpa3oBBIBATh IIENbIC, IPOOHO - palliOHATLHBIE
BBIPQXCHUS U BBIPAXKCHUS C KOPHSIMHU, PEATU30BhIBATh
pasoKeHUe MHOTOWICHA HA MHOXKHUTEIIH, B TOM YHUCJIE C
MCIIO0Ib30BaHueM (GOPMYJT Pa3HOCTH KBAJPaTOB U KBajpaTa
CYMMBI U Pa3HOCTH; HAXOJUTh
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JIOTTYCTUMbIE 3HAUCHUS MTEPEMEHHBIX IJIsl APOOHOPAIIMOHATIBHBIX
BBIPAXKEHUM, KOPHEM.

MoaeaupoBaTh ¢ OMOIIBI0 (HOPMYI peaabHbIe MPOLIECCH U
SIBJICHUS

DOyHKUUHA

(moctpoenue, CBOMCTBA
U3YYEHHBIX (PYHKITU;
rpaguUecKoe perIcHue
YpaBHEHUH U UX CUCTEM)

OnepupoBath NOHATHAMM: QYHKLUSA, TpadUK QYHKIUH, HYJIH
(GYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH
BO3pacTaHusl, yObIBaHHUsI, HANOOJIbIIIEE U HAUMEHbIIEE 3HAUYCHUS
GyHKIUY.

AHAJTU3HPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA (PYHKIIHH,
CTPOUTH UX rpaduKH.

OnepupoBath NOHATHAMHU: NIPAMasi TPOINOPLUUOHATBHOCTD,
oOpaTHasi MPOMOPIMOHAILHOCT, INHEHHAsT QYHKIIUS,
KBaJipaTUuHas GpyHkwms, napadomna, runepoona. Ucnoab3oBaTh
rpaMKu JUis ONpEeIeSICHUs] CBOMCTB, ITPOLECCOB U 3aBUCUMOCTEN,
JUISL pelIeHUs 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB U peaibHOU
KU3HU; MOJAEJMPOBATH C IOMOILBIO TPaPUKOB peasibHbIE
IpOLECCHl U siBJIeHUs. BoipaxaTh popmyaamm 3aBUCUMOCTH
MEXy BEIMYMHAMU

OBUIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

102
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OEJIEPAJIBHAS PABOYASA ITIPOT'PAMMA YUYEBHOI'O KYPCA
«"EOMETPUSA» B 7-9 KIIACCAX

IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OAMH U3 OCHOBHBIX Pa3/€iOB IIKOJbHONW MaT€MAaTHKH, UMEIOIIHNI CBOE
[EeNbI0 00EeCTeunTh HM3y4YeHHE CBOMCTB U pa3MepoB (GUTYp, WX OTHOIIEHUN M B3aHMMHOE
pacCIIONIOKEHNE, ONMUPAETCS Ha JIOTMYECKYIO, JOKa3aTeNbHYIO JUHUIO. LleHHOCTh M3ydeHus
reOMETpPUH Ha YpOBHE OCHOBHOIO 00mero oOpa3oBaHUs 3aKIIOYaeTcs B TOM, UTO
oOydJalmuiics y4UTCS TPOBOJIUTH JOKA3aTENIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTMUECKHE
YMO3aKJIFOUEHUS, I0KA3bIBaTh HICTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM,
IPOBOJIUTh  PACCYXAEHUS «OT TMPOTHUBHOIO», OTIMYaTh CBOWCTBA OT MPU3HAKOB,
dbopMynupoBaTh OOpPATHBIE YTBEPKACHHUS.

BTOpoil 1IeHHOCTHI0 U3yUEeHUSI TEOMETPHH SIBIISIETCS HCIOJIb30BaHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUN KaK MAaTEMAaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1au, BCTPEUAIOIINXCSA B peaIbHON
*u3HU. OOydJaronuiicss T0JDKEH HAYyYUThCS ONPEAETUTh T€OMETPHUECKYyl0 (Gurypy, omucaTth
CJIOBaMU JaHHBIM 4epTEX WIM PUCYHOK, HAWTHU IUIOIIA/b 3€MEJIBbHOIO y4acTKa, pacCUuTaTh
HEOOXOJIMMYIO [UUIMHY OITOBOJIOKOHHOTO Kalenst wiu Tpedyemble pa3Mephl Tapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOPAsl, BEIUUCIUTENbHAS JIMHUS B U3YYCHUH T€OMETPUH.
[Ipu pemieHnn 3a7a4 MPAKTHUECKOIO XapakTepa OOYyYarolIuiicss y4uTCS CTPOUTH
MaTE€MAaTHYECKUE MOJEIHN PEANbHBIX >KU3HEHHBIX CUTyallud, MPOBOJUTH BBIYUCICHUS U
OLICHUBATH AJICKBATHOCTH MOJIYYEHHOT'O PE3YIbTaTa.

Kpaiine BaxkHO MOAYEPKUBATH CBSA3M T'€OMETPUHU C JIPYTUMHU Y4YEOHBIMU MpEIMETaMH,
MOTHBHPOBATh  HUCIIOJIb30BATh  ONPENEICHUS TEeOMETPUYECKUX (GUTyp U  TOHITHH,
JEMOHCTPUPOBATh IMPUMEHEHUE TOJNYUYCHHBIX YMEHUN B (U3MKE U TEXHHKE. OJTU CBS3U
HauboJee IPKO BUJIHBI B TeMaxX «Bektopb», « TpuroHomMeTpudeckue COOTHOIIEHUs», «MeToa
koopauHaT» U «Teopema [ludaropar.

VY4eOHbIii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONINE OCHOBHBIE pa3Jieibl COACPIKAHUS:
«l'eomerpuyeckue Qurypsl U ux CcBoOMcTBay, «l3MepeHne TreOMETPUYECKUX BEIHUUHY,
«JlexkapToBbl ~KOOpAMHATHI HAa IUIOCKOCTW», «BekTopb», «JIBUKEHUS IUIOCKOCTHY,
«IIpeobpazoBanus Mog00U.

OO1mee ynCIIO YacoB, pEKOMEHIOBAHHBIX JIJIsI H3y4eHUs1 yaeOHOTo Kypca «['eomerpusi», -
204 4gaca: B 7 kiacce - 68 yacoB (2 vaca B HeJelN0), B 8 kjacce - 68 yacoB (2 yaca B HEJICINIO),

B 9 kitacce - 68 yacoB (2 yaca B HEJIETIO).
COJEPKXAHUE OBYYEHUA

7 KJIACC
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Hauanpnbeie nonatus reomerpuu. Touka, mpsmas, OTpe3OK, Jyd. Yroia. Buael yrios.
BeprukaneHpie u cMmexHble yribl.  buccektpuca yruia. Jlomanas, MHOTIOYIOJIBHHK.
[TapamienbHOCTh U EPIIEHIUKYIIPHOCTD IPSIMBIX.

Cummetrpuunbie ¢urypel. OCHOBHBIE CBOMCTBa oOceBOM cummerpuu. [Ipumepsr
CUMMETPHH B OKPYXKAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C TOMOIIbIO LUPKYJId M JUHEWKU. TpeyroiasHuk. BwicoTa,
MearaHa, OMcceKkTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN U PaBHOCTOPOHHUI TPEYroJbHUKHA. HepaBEeHCTBO TpeyroyibHHKA.
CBolicTBa U IpU3HAKU paBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKU NapaJUIeNbHbIX NpsMbIX. CyMMa yIiioB TpeyrolbHHKa. BHeniHue
YTJIbI TPEYTOJIBHUKA.

[IpssmoyronpHelii TpeyroiabHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOIO TPEYTOJbHHKA,
IPOBEIEHHON K TUnoreHys3e. IIpu3Haku paBeHCTBA MPSAMOYIOJBHBIX TPEYTrOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTOJIBHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJBbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
Teopema o0 OOoJIbLIEM yTiie U 0OJIbllel CTOpOHE TpeyroiabHUKa. [lepneHauKysp U HaKJIOHHas.

I' eomeTpuueckoe MecTo TOYeK. buccekTpuca yriia U CepeqUuHHBIA MEPIEHIUKYIApP K
OTpE3Ky KaK T€OMETPUUECKHE MECTA TOUEK.

OKpyXKHOCTP M Kpyr, XOopJa M JAMAMETpP, MX CBOWCTBA. B3ammHOe pacmnosiokeHue
OKpYXHOCTH U npsimMol. KacarenpHas u cexymas K okpyXHOCTU. OKpYyKHOCTb, BIIMCaHHAs B
yroJ. BnicanHas 1 onucaHHasi OKpY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. llapamnenorpamMm, ero nmpusHaku U CBOWCTBA. YacTHbIE Ciydau
napajuiesiorpaMMoB (IIpsIMOYTOJIbHUK, poMO, KBaapaT), UX MPU3HAKU U CBOMCTBa. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoicTBa U mpu3Haku. [IpsimoyronpHas Tpamneuus.

Merton yaBoenusi Menuansbl. Llentpanbnas cummerpus. Teopema Paneca u Teopema o
IPOMOPLHUOHANBHBIX OTPE3KAX.

Cpennuie TUHUY TpEyroibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHukKa.

[TogoOue TpeyronbHUKOB, K03pdunneHT moaoous. [lpusnaku mogo0ust TPEYroJbHUKOB.
[TpumeHeHue nogo0us MU PEIICHUH MPAKTUYECKUX 3a7ad.

CaoiicTBa momianeit reometpuyeckux puryp. @opmynsl aas miomaad TpeyrojibHUKA,
napajuiesorpaMma, pomoa u Tpanenui. OTHOIICHHE TUIONIaAeH Mo00HBIX DUryp.

Boruncnenue mioniaaei TpeyrojbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4yaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa nmpu pemieHHUH NPAKTUYECKUX
3a/1a4.

CuHyC, KOCHMHYC, TAHI'€HC OCTPOr0 yria NpPSIMOYTOJIBHOTO TpeyroibHUuKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOX1ecTBO. Tpuronomerpuueckue pyHkuuu yriaos B 30°, 45° u 60°.

Brniucanneie ¥ LieHTpalbHBIE YIJIbI, YIOJ MEXAY KAacaTEIbHOW U XOPIOW. YIUIbI MEXKIY
XOpAaMH ¥ CeKylIMMH. BrucaHHble W ONHMCaHHBbIE YETHIPEXYTOJbHUKU. B3anmHoe
pacnojiokeHue ABYX okpyxkHocTed. Kacanue okpyxnocted. OOuiue kacaTellbHbIE K JIBYM
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OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAecTBO. DOPMYIIbI IPUBEICHUS.

Pemienne TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PemeHue
MIPaKTUYECKUX 3a7a4 C UCTIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeoGpazoBanue nogodus. [logob6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 NpPOU3BENEHUM OTPE3KOB XOpA, TEOPEMBI O TPOU3BEICHHUU OTPE3KOB
CEKYIIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bextop, anuHa (MOAyNnb) BEKTOpa, COHAMpPABIEHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMM Haj
BeKTOpaMH. Pa3noxkeHne BeKkTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl
BekTopa. CKaJsipHOE MPOU3BECHNE BEKTOPOB, IPUMEHEHUE AJI1 HAXO0XKACHUS JUIMH U YIJIOB.

JlekapToBbl KOOpPAWMHATHI Ha IUIOCKOCTH. YpPaBHEHHUS MPSIMOM U OKPYKHOCTH B
KOOpJIMHATAX, IEpeceYeHne OKPYKHOCTEH U MPAMBIX. MeTO1 KOOpAUHAT U €r0 PUMEHEHHUE.

[IpaBunibHBIE MHOTOYTOJNBHUKHM. [[nnHa okpyxHOCTH. I'panycHas u paauaHHas Mepa
yTJia, BBIYUCIIEHUE JJIMH YT OKpykHOcTel. [lnomans kpyra, ceKTopa, CerMeHTa.

JIBUKeHUs  TUIOCKOCTH W BHYTpPEHHHE  cUMMeTpun  Guryp  (dJIeMeHTapHbIe
npeactasieHus). [lapamnensueiit nepenoc. [loBopor.

INNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI Y4EOHOTO Kypca K KOHILy 00y4deHus: B 7
KJacce:

Pacno3naBath u3yueHHBIE TIeOMETpHUUYECKHE (UIyphl, ONpPEeNATh HX B3aUMHOE
pacroyiokeHue, U300pakaTb reoMeTpuyecKue (Urypbl, BBIIOIHATH YEPTEKH IO YCIOBHIO
3amauu. M3MepsTh JIMHEHHBbIE U YIVIOBBIE BEJIMYMHBI. PemaTh 3a1ady Ha BBIYUCIICHUE IJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTth rpyOyro OILICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pealbHOMN >KU3HHU,
pasMepoB NMPUPOAHBIX 00BEKTOB. Pa3nuuare pasmMepsl ITHX OOBEKTOB IO MOPSIKY BETUUYHUHBI.

CTpouTh 4epTekHu K TeOMETPUUECKUM 3a4a4aM.

[lonb30BaTbCsi NpPU3HAKaMU DPABEHCTBA TPEYIOJIBHUKOB, HCIIOIb30BAaTh IPU3HAKU U
CBOICTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPHU PEIICHNH 3aad.

[IpoBOUTH JIOTMYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

Ilonb30BaTbCsl NMpU3HAKAMM DPABEHCTBA MPSAMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIOTEHY3€ IPSAMOYTrOJIbHOTO TPEYTrOJIbHUKA, B PELICHUU
reoMEeTpUUYECKUX 3a1ad.

OnpenensaTe MapayuieabHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU
cexkymas. OnpenensaTe NapauiebHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OZHOM IPSIMOM 10 TOYEK IPYTOU MPSIMON.
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Pemats 3agaun Ha kieT4atoi Oymare.

[TpoBOAUTH BBIYMCIEHUS W HAXOAWUTHb YUCIOBbIE U OYKBEHHbIE 3HAUEHHUS YIJIOB B
FEOMETPUYECKUX  3aJadyaX C MKCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB H
MHOT'OYT'OJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IpPH IMEPECEUEHHUU JABYX IMapajlieIbHBIX
IPSAMBIX CeKyllen. Pemars npakTuyeckue 3aauu Ha HaXOXKJIEHUE YTIIOB.

Brnanere moHsTHEM reOMETpPUUYECKOr0 MECTa TOYEK. YMEThb OIpeNessTb OMCCEKTPHUCY
yIJla ¥ CEPEAVHHBIN MEPIEHANKYIISIP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUCK.

DOopMyIMpPOBATH ONPEAEICHNs OKPYKHOCTH M KPYyra, XOpIbl U TUaMeTpa OKPYKHOCTH,
IIOJIB30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHSTH 3TH CBOMCTBA IIPU PEIICHUM 3a1a4.

Bnagers MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHHKA OKPYXKHOCTH, YMETh HaXOAWUTh €€
ueHTp. [lonp3oBarbes (pakTamMu 0 TOM, UTO OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA IIEPECEKAIOTCS
B OJHOW TOYKE, U O TOM, YTO CEPEIMHHBIC INMEPHNEHIUKYJSAPBI K CTOPOHAM TPEYrOJIbHUKA
IIEPECEKAIOTCSA B OJJHOM TOUKE.

Brnamerp 1mOHATHEM KacaTelNbHOM K OKPYKHOCTH, IIOJB30BaTbCA TEOPEMOU O
NEPNEHIUKYIIPHOCTH KacaTeJIbHON U PanyCca, MPOBEAEHHOTO K TOYKE KaCaHHUs.

[lonp30BaTbCsl MPOCTEHIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMH, IIOHHMATh HX
IPaKTUYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE TOCTPOCHHUSI C IIOMOILIBIO IUPKYJIS U IUHEHKH.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS IPOrpaMMbl Y4€OHOTO Kypca K KOHIly 0OyueHus B 8
KJ1acce:

Pacrio3HaBaTh OCHOBHBIE BU[bI YETHIPEXYTOJBHUKOB, X 3JIEMEHTHI, MOJIb30BaThCA MX
CBOICTBaMU MPU PEIIEHUH FEOMETPUUECKUX 3a/1a4.

[TpuMeHATh CBOWCTBA TOYKM IEPECEUYEHMs] MEIMaH TpPEyrojbHUKa (LIEHTpa Macc) B
pelIeHuy 3a1a4.

Brnagets noHaTueM cpeqHeil TMHUM TPEYroJbHUKA U TPANelH, IPUMEHSATh X CBOICTBA
IIpU pElICeHHH reoMerpuyeckux 3aaad. [lomp3oBatbes Teopemont daneca u TeopeMont o
IPOMOPLUOHANBHBIX OTPE3KAX, MPUMEHATh UX JJISl PEIIEHUs] TPAKTUYECKUX 3a/1ay.

[IpumeHsATh NpU3HAKK O100MS TPEYTOJIBHUKOB B PELIEHUU T€OMETPUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoii [ludaropa myig pernieHus: reOMETPUYECKUX M MPAKTUYECKUX
3aga4. CTpoUTh MaTEMaTUYECKYIO MOJENb B IPAKTUYECKUX 3a]a4aX, CAMOCTOSTENBHO JI€TaTh
4epTEX U HAXOUTh COOTBETCTBYIOLIUE ITTUHBI.

Brnagets NMOHATHSAMHU CHHYCa, KOCMHYCAa M TaHI'€HCa OCTPOTO yrja IMpsSMOYrOJbHOIO
TpeyrojapHuKa. [10J1630BaThCsl STUMU MOHATUAMU AJIs PELICHUS TPAKTUYECKUX 3aa4.

Bbraucnsare  (pa3nuyHBIME - cmoco0amMH) — IJIOHIa[b  TPEYTOJIbHUKA W IUIOHIA]U
MHOTOYTOJIbHBIX (puryp (MOdb3ysich, TrAe HEOOXOAMMO, KalbKyasTopoM). IlpumeHsaTs
MOJIyYE€HHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagerh MOHATUSMH BIHUCAHHOTO M LEHTPAJIBbHOTO YIJIa, MCHOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, yriiax MeXIy XopJaMu (CEKYIIMMH) U yIiie MeX]y KacaTeIbHOU U XOpaoi
IpU PEIICHUH FEOMETPUYECKUX 3aau.

BrnageTs moHATHEM OMUCAHHOTO YETHIPEXYTOJNIbHUKA, TIPUMEHSTh CBOMCTBA OMKUCAHHOTO
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YEeTBIPEXYTOIbHUKA IPU PELICHUH 3a/1a4.

[IpuMeHATh NOMyYEHHBIE 3HAHUS HA MPAKTUKE - CTPOUTh MAaTEMATHYECKHE MOJEIH s
3a/lady peaJbHOM JKU3HM U TNPOBOAMTH COOTBETCTBYIOLIME BBIYUCIECHHUS C NPUMEHEHHEM
10/100MsI U TPUTOHOMETPUH (TOJB3YACH, TJI€ HEOOX0IUMO, KAJIbKYJIATOPOM).

[IpenmeTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl Y4EOHOTO Kypca K KOHILy 00y4eHus B 9
KJ1acce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBHIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pazUYHbIE DJIEMEHTHl  MPSMOYTOJBHOTO TPEYroJibHUKA («pelIeHHEe MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (¢ MOMOIIBIO KaJbKYJISITOpa) IJIMHBI U YTIIbI AJI1 HETAOJIUYHBIX
3HA4YCHUM.

[lonb3oBatbcst  QopMyaaMu  NPUBEIEHUS U OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM JIJIsl HAXOXACHHSI COOTHOLIEHUIM MEKy TPUTOHOMETPUYECKUMHU BETUYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKJCHUS Pa3JIMYHBIX JIEMEHTOB
TPEYroJbHUKA («PEIICHHE TPEYrOJIbHUKOBY»), IPUMEHATh UX MPHU PEIICHUU T'€OMETPUUECKHUX
3a/1a4.

Brnagetp moHsTHSMH TIpeoOpa3oBaHMs  MOAOOUS, COOTBETCTBEHHBIX DJIEMEHTOB
nonobusix Quryp. Ilonmp3oBaTbest CBONCTBaMU TOA00US MPOU3BOJBHBIX (UTYp, YMETh
BBIYUCTISITh UTMHBI U HAXOJUTH YIIbl y MOA00HBIX ¢uryp. [IpumeHsTh cBOMCTBA mogo0us B
MPAKTUYECKUX 3a/ladaX. YMETh IPUBOIUTH IPUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MHpE.

[Tonb30BaTbCcsl TEOpEMaMU O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEIECHUU OTPE3KOB
CEKYIIHX, O KBaJIpaTe KacaTelIbHOM.

[Tonb30BaThCcsi BEKTOpaMH, MOHUMATh WX TEOMETPUUYECKUA U (PUINYECKUN CMBICT,
OPUMEHSTh UX B PEIICHUU TeOMETpUYEeCKHX M (u3ndeckux 3aaad. [IpuMeHsTH cKajsipHOE
IIPOU3BEIECHNE BEKTOPOB JJIs1 HAXO0XKACHUS JUIMH U YTJIOB.

[Tonb30BaThCsi METOJOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATh €ro B PpPELICHUHU
reOMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Bnagets NOHATUAMM MPAaBUIBLHOTO MHOTOYTOJIbHUKA, TIMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPYXHOCTU W pPaJWaHHON Mephl yrjla, yMeThb BBIYHCIATH IUIOLIAJb Kpyra M €ro 4acTew.
[TpuMeHsTh MOTyYEeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (MM LEHTPBI) CUMMETPUH (QUTYp, MPUMEHSATh ABUKEHHUS IUIOCKOCTH B
MIPOCTEUILNX CIydasix.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE - CTPOUTh MAaTEMATUYECKUE MOJEIM s
3aa4 peaJbHOM JKU3HM W IPOBOJUTH COOTBETCTBYIOLIME BBIYHMCIEHUS C HMPUMEHEHUEM
o100 M TPUTOHOMETPUYECKHX (YHKIHH (TIOIB3YSICh, T/Ie HEOOXO0AUMO, KAIbKYIATOPOM).
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TEMATHUYECKOE IINTIAHUPOBAHMUE 7

CmexHbIe U
BEPTUKAJIbHBIC YTJIbI.
Pabota

C MPOCTEUIINMU
yeprexamu. Mzmepenune
JUHEWHBIX U YTJIOBBIX
BCJIMYMH, BEIYUCIICHHE
OTPE3KOB U YIJIOB

KJIACC
OcCHOBHBIE BUJIbI J€SITEIBHOCTH 00YyYarOMINXCs
HanmeHoBaHue paszena KonnyectBo OcHoBHOE
(Tembl) Kypca JacoB CoZiepKaHue
[Ipocrenmme 14 [Ipocrenmmue
reoMeTpudecKke (GUrypsl U Ux TC€OMETPUICCKHE ®opMyJ/JIHPOBATH OCHOBHBIE IIOHATHS U ONPEACICHHUS.
cBoiicTBa. M3mepenue OOBEKTHI. Pacno3HaBaTh U3y4eHHbIE T€OMETpUUECKUE (GUTYPBI, ONPeAeasATh
reOMETPUYECKHUX BEJIUYUH MHOTOYTOJIEHUK, UX B3aHMHO€ PACIIONIOKECHHUE, BBIIOJIHATD YEPTEK I10 YCIOBHIO
JIOMaHasl. 3a/1a4u.

IIpoBoauTh NpocTeire NOCTPOSHUSI € TOMOILBIO IUPKYIISL U
JIMHEVKH.

N3mepsaTh NTUHEHHBIE U YTIOBbIE BETMYUHBI T€OMETPUUECKUX U
MPaKTUYECKUX OOBEKTOB.

OnpenensiTe «Ha r71a3» pa3Mepbl peabHBIX 00BEKTOB, MPOBOAUTH
rpyOyI0 OLIEHKY X pa3MepoB.

PemaThb 3a1aun Ha BEIYKMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.
Pemarsb 3a1a41 Ha B3aUMHOE PACONI0KEHHE FEOMETPUUECKUX
dburyp.

IIpoBoauTh K1acCU(UKALUIO YIIOB, BHIYUCAATH THHEHHBIEC U
YIJI0BBIE€ BETUYHMHBI, IPOBOAMTH HEOOXOIUMBIE 1I0Ka3aTEbHbIE
paccyxIaeHusl.

3HAKOMUTBCA C HCTOPHEH pa3BUTUS T€OMETPUU

TpeyrosbHUKH

22

[TonsiTue 0 paBHBIX
TPEyroJIbHUKAX U

Pacno3naBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C ykazaHueM MPU3HAKOB).
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ICPBUYHLIC

IpeCTaBICHUS
0 paBHBIX (pUrypax.

Tpu npusnaka
paBeHCTBa

TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
PSAMOYTOJIBHBIX

TPEYTOJbHUKOB.
CBOICTBO MeIHUaHBI

IIPSIMOYTOJIBHOT'O
TpPEyroJibHUKa,
IIPOBEIEHHOM

K TUTIOTEHY3E.
PaBHOOEIpeHHbIE 1

PaBHOCTOPOHHHUC

TPEYTrOJIbHUKH.

IIpu3Haku 1 cBOMCTBA
paBHOOEIPEHHOTO

TpPEyroJIbHUKA.
HepasenctBa

B F€OMETPUH.
[IpssMOyTONIBHBIN

TPEYTrOJIbHUK C YTJIOM
B 30°

BbIBOAUTH CICACTBUSA (paBeHCTB COOTBCTCTBYIOIIINX

3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHHUKOB.
DopMyJIHPOBATH OIPEILICHUS: OCTPOYTOJIBHOTO,

TYMOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,

MeAMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPIICHIUKYIISIpa
OTpe3Ka; mepuMeTpa TPeyroabHHKA.
@opMyTHPOBATH CBOMCTBA U MPU3HAKK PABHOOEAPEHHOTO

TPEeYroJbHUKA.
CTpouTh YepTexH, pemaTh 3a1a4M C TOMOIIbIO

HaXO0KJCHHSI PaBHBIX TPEYTOJIbHUKOB.
IIpumeHATH TPU3HAKK PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3aj7a4ax.

Hcnoan30BaTh UPPOBBIC PECYPCHI AJIsI HCCJIeI0BAHMS
CBOMCTB M3y4aeMbIX (DHUTYD.

3HAKOMHTBLCH € HCTOPHUEI Pa3BUTHUSI TEOMETPUU
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[TapannenbHble IPSIMBIE, 14 [TapannenbHble ipsiMble, | POpPMYJIMPOBATH MOHATHE [1APAJUICIbHBIX IPSIMBIX, HAXOAUTH
CyMMa yTJIOB TPEYrOJIbHUKA ux csoricrBa. Hakpecr IPaKTUYECKUE MPUMEDPBI.
Jexariue, N3yuaTs cBOICTBA yriioB, 00pa30BaHHBIX MTPH MEPECCUCHUH
COOTBETCTBEHHBIE U napajuieJIbHbIX NpsAMBIX cexkyliei. [IpoBoauTh 10Ka3aTe/bCTBA
OJTHOCTOPOHHHE YIJIBI, MapajuieIbHOCTU JBYX MPSIMBIX C TTIOMOIIIBIO YIJIOB, 00pa30BaHHBIX
o0Opa3oBaHHBIE NTPU MIPY NIEPECEUEHUN ITUX MPAMBIX TPETHEN MTPSIMOI.
MepeCcCeUCHU N Bb1uncJsiTh CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MapaJIIETbHBIX MPSMBIX Haxoautp 4yncioBbie 1 OyKBEHHBIC 3HAUCHUS YTIIOB B
cekymieit). [Ipusnax T€OMETPUUYECKUX 3a7a4axX C UCIIOJIb30BAHUEM TEOPEM O CYMME
MAPAJJIETLHOCTH NPSIMBIX | YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA. SHAKOMUTBCSH C
yepe3 paBEHCTBO HCTOPHeN pa3BUTHUSI TEOMETPUU
pacCTOSTHUN OT TOUEK
OJHOM MPSIMOW 10 BTOPOU
IPSAMOM.
CyMmmMma yrios
TpeyroibHuKa. BHenHue
YTJIBl TPEYTOJIbHUKA
OKpYKHOCTb H KDYT. 14 OKpyXHOCTb, XOp/a U DopMyJIMPOBATH ONPEACICHUs: OKPY>KHOCTH, XOP/Ibl, IUAMETPA U
I'eomerprraeckue JaMeTp UX CBOMCTBA. KacaTeJIbHOU K OKpYKHOCTH. M3y4aTh UX CBOMCTBA, IPU3HAKU,
OCTPOCHHA Kacarenbnas k

OKPY>KHOCTH.
OKpyXHOCTb, BIIUCAHHAS
B yTOJ.

CTPOUTH YEPTEXKH.
HccnenoBarh, B TOM yncie MCNOJb3Ys HH(POBbIE pecypcehl:
OKPYKHOCTb, BIIMCAHHYIO B YT'OJI; HIEHTP OKPY>KHOCTH, BIMCAHHOU B
yroJI; paBEHCTBO OTPE3KOB
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ITonstue o I'MT,
IPUMEHEHHE B 3aJa4ax.
buccekrpuca u
CEepEIUHHBIN
NEPHEHANKYISP KaK
r€OMETPUYECKUE MECTa
To4eK. OKpy>KHOCTB,
ONMCaHHAas OKOJIO
TpEyroJibHUKA.
OKpy>XHOCTb, BIIUCAHHAS
B TPEYTOJIbHUK.
[Ipocreiimme 3amaun
Ha [TIOCTPOEHHUE

KacaTeJIbHbIX.
HUcnoas3zoBats Metoa ['MT miist nokazarenbcTBa TEOPEM O
nepeceyeHu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEAMHHBIX
NEPIEHAUKYISPOB K CTOPOHAM TpeyrojbHUKa ¢ momomibio ['MT.
OBJageBaTh NOHATHSIMM BIMCAHHOW M OMMMCAHHOW OKPYKHOCTEN
TPEYTroJIbHUKA, HAXOAUTh LEHTPBI 3TUX OKPYKHOCTEM.

PemaTth OCHOBHBIE 3a1a4U HA NMOCTPOEHHE: YIJIa, PABHOTO
JaHHOMY; CEPEAMHHOIO NEPIEHIUKYIISIpa JAHHOTO OTPE3Ka;
MPSAMOM, IPOXOAIIEH Yepe3 NaHHYIO TOUKY U NEPIEHANKYIIAPHON
JTAHHOM TPSIMOi1; OMCCEKTPUCHI JAHHOTO yTiia; TPEYTroJIbHUKOB 10
Pa3JIMYHBIM 3JIEMEHTaM.

3HAKOMHTBLCH € HCTOPHEl Pa3BUTHUS TEOMETPUU

[ToBTOpeHUE, 0000IICHNE 4 [ToBTOpEHUE U Pemats 3a1a4m Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBA3U MEXKTY
3HaAHUM 0000111eHE OCHOBHBIX pa3JIUYHBIMU YACTSIMU Kypca

HOHSITUA U METOJOB

Kypca 7 kiacca
OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOT'PAMME
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8 KUIACC
Hauverosanue pasiena KoImuecTRo OCHOBHOE OcCHOBHBIE BU/JIBI ICSITEIHLHOCTH 00yUarOIIUXCS
(Temsl) Kypca 4acoB coZepKaHue

HeThIpEXyTOMbHUKH 12 H3006pakaTh H HAXOAUTH HA YEPTEKAX YETHIPEX YTOJIBHUKH

Tapanmenorpam, ero Pa3HBIX BUJIOB U UX 3JIEMEHTHL. @OPMYJTHPOBATH ONpeae/IeHHUs :
b
NPH3HAKH U CBOHCTBA napajuiesiorpaMmma, npsMoyToJIbHHUKA, poMOa, KBaapara,
YacTHele cyqan Tpaneuuu, paBHOOOKOH Tpareuuu, NpIMOYTOJIbHON TPAMELHH.
MApAIENOrPAMMOB Jloka3pIBaTh U MCNOJIH30BATH MPH PelIeHUH 3a1a4 NMPU3HAKU U
(IIPSIMOYTOBHHUK, POMO CBOIICTBA: Mapajuiesorpamma, npsiMOyroJibHUKa, pomMoa,
9 b
KBajpar), ux npu3naky u| KBAAPATa, Tparnewiy, PaBHOOOKOH Tpaneuuu, NpsiMoyrojabHOM
b

cBoicTBa. Tpaneuus. Tpamcumm.
PaBHOGOKAS I [IpuMeHsiTH  MeTOA  YIBOCHUS  MEAWAHBl  TPEYroJbHHUKA.
HPSIMOYTOTbHAS Hcnoab3oBaTh 1U(POBBIE PECYpPCHI JISi UCCIENOBAHUS CBOWCTB
TparneIm, M3y4aeMbIX QUTYD.
Meron yaBoeHus 3HAKOMHTBLCH € HCTOPHUEIl Pa3BUTHUSI TEOMETPUH
Menuansl. LlenTpanbHas
CUMMETpUS

Teopema daieca u Teopema o 15 .

p p Teopema daineca n IIpoBOAMTH MOCTPOCHUS C TIOMOIIBIO HUPKYJIS U JTUHEUKH C

MPOMOPIUOHATBHBIX

Teopema UCIIOJIb30BaHKE TeopeMbl Dasieca U TEOPEMBI O
P

OTpe3Kax, MoI00HbIC .
O IPOMOPLHOHATBHBIX MPOTMOPIIMOHATBHBIX OTPE3KaX, CTPOUTh YETBEPTHIM

TPEYTrOJIbHUKH .
OTpE3Kax. MPONOPIIMOHATIBLHBINA OTPE30K.
Cpenusst TuHUS IIpoBoAMTH 10KA3ATEJBLCTBO TOTO, YTO MEAUAHBI TPEYTOJIbHUKA
TPEYTrOJIbHUKA. MEPECEKAIOTCS B OJHON TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpenHss
JIMHUSL.
[IponoprimoHanbHbIe
OTPE3KHU.

LlenTp macc B
TpPEyroJibHUKE.
[TomoOHBIC
TPEyroJibHUKH. Tpu
MpU3HAKA [0100Ms
TPEYTrOJbHUKOB.
[Ipumenenne nompoous
MIPU PEIICHUHN
MPaKTUYECKUX 3aj]1a4

CBsI3b C IICHTPOM MAaccC, HAXOAHUTh OTHOIIICHHUE, B KOTOPOM
MeMaHbI JACNIATCS TOYKOU UX IMepeCeUCHHS.

HaxoauTh 110100HBIC TPEYTOJILHUKN HA TOTOBBIX YEPTEKAX C
yYKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB 110100us. PemaTh
3a/1a4M Ha TI0JIOOHBIE TPEYTOJIBHUKH C TIOMOIIIHIO
CaMOCTOSITEIBHOTO MTOCTPOCHUS YePTEKEH U HAXOKICHUS
MOTO0HBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTENBLCTBA C HCIIOJIH30BAHUEM ITPU3HAKOB
o100us.

Jloka3bIBaTh TpY MPHU3HAKA MTOJA00HS TPEYTOITHLHUKOB.
IIpuMeHATH NOJyYEeHHBIC 3HAHUS IIPH PEIICHHH FTEOMETPUICCKUX
U TIPaKTHYECKHX 3a]1a4.

3HAKOMHTBLCS C HCTOPHEI Pa3BUTHS TCOMETPHUH

IInomans. HaxoxaeHue
IJIOIIAAEH TPEYTOJIbHUKOB U
MHOTOYTOJIHBIX (UTYP.
[Tnomanu mogoOHBIX GuUryp

14

CBoiicTBa miomaaeu
F€OMETPUYECKUX
¢buryp.

DopmyIsl

JUIS TIOIIA U
TpEyroJibHUKa,
napasuiesiorpaMmma,
Tparenuu.
Breruucnenue
IJIOIAJIEN CIIOKHBIX

dburyp.

OsiaieBaTh NEPBUYHBIMH NPeACTABICHUAMHE 00 00111ei
TEOpUHU IIOIIaAHN (Mepbl), (POPMYJIMPOBATH CBOMCTBA IJIOLLIA/IH,
BBISICHATh MX HAIJIAIHBII CMBICI.

BeiBoauTh popmMyIbl mIomaan napasiesorpamma,
TPEYroJIbHUKA, TpAaneluu u3 (GopMyIibl II0LIaan
MpsIMOYTOJIbHUKA (KBaApaTa).

BbiBoguTH (POPMYIIBI MIIOMAAN BBITYKIOTO YETHIPEXYTOJIbHUKA
yepe3 IMaroHaiau v yroj Mexxay Humu. Haxoaus momaau
¢buryp, n300pak€HHbBIX HA KJIeTYaTON Oymare, HCIOJIb30BATH
pa3z0OueHue GUrypsl Ha 4acTU U JOCTpaUBaHUeE.
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[Tnomanu puryp Ha
KJIeT4aToi Oymare.
[Imomntaan moxo0HBIX
(uryp.

3amaun

C IPAKTUYECKUM
coaepxanuem. Pemenne
3a/1a4 C TIOMOIIBIO
MeToaa
BCIIOMOTaTEIbHON
IO AN

Pa3ouparh npuMephI KCIIOIH30BAHUSA BCIIOMOTaTEIbHOU
TUTOIIAIN SIS PEIICHHS TEOMETPUUYCCKUX 3a1a4.

HaxoauTth 1iomaay mogo0HbIX Guryp.

BoIuncsiTh TIOIIAIN Pa3IMUHBIX MHOTOYTOJIBHBIX (PUTYD.
PemaTh 3a1aum Ha IUIOIIAJb C IPAKTUYECKUM COICPIKAHUEM

Teopema [Iudaropa u Hauana
TPUTOHOMETPUU

10

Teopema [Iudaropa, u eé
IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUYECKHUX
(GyHKIMN OCTPOTro yria
MPSIMOYTOJIBLHOTO
TpPEyroJbHUKA,
TPUTOHOMETPUUECKHE
COOTHOIIICHUS B
PSMOYTOIBHOM
TPEYTrOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

Joka3piBaTh Teopemy [Iudaropa, ncnoab3oBarthb e

B IIPAKTUYECKUX BBIYUCIICHUSX.

@opMyTHPOBATH OTPEIEICHUS] TPUTOHOMETPUUYECKUX (HYHKITUH
OCTpPOr0 yriia, HPOBEePATh UX KOPPEKTHOCTh. BHIBOAUTH
TPUTOHOMETPUYECKHUE COOTHOILIECHUS B IIPSMOYTOJIbLHOM
TPEYTOJIbHUKE.

HccienoBaTb COOTHOLIECHNS MEXAY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraaMu B 45° u 45°; 30° u 60°.
Hcnoab3oBaTh HOpMYIIBI TPUBEACHHS H OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO JJI1 HAXO0XKJACHUSI COOTHOLIEHU I
MEXy TPUTOHOMETPUUECKUMHU (QYHKIIUSIMU PA3IUYHBIX OCTPBIX
YTJIOB.

IIpyMeHSATH NOJTyYEHHBIE 3HAHUS U YMEHUS NPU PEIICHUN
IPaKTUYECKUX 3a7ad.

3HAKOMMTBCS C MCTOPHUEH PA3BUTHSI T€OMETPUN
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VYTIIIBI B OKPY>KHOCTH.

Bnucannbie u onmmcaHHbBIE

YETBIPEXYT OJIbHUKHU.
KacarenbHbie k
okpyxxHocTH. Kacanue
OKPYKHOCTEU
Bnucannsie u

HEHTPAIBHBIC YTIIbI, YTOI

MEXy KacaTeJIbHOU U
XOPJIOM.

Y1l MeXTy
XOpJIamMu U
CEKYILIHNMHU.
Brmcanneie u
OIMCAaHHbBIC
YETBIPEX YT OJIbHUKY,
WX IPU3HAKHU U
CBOMCTBA.
[Ipumenenue aTux
CBONCTB

IIPU PELIEHUH
reOMETPUYECKUX
3ajad4.

13

OenepanbHas pabouas nporpamma | Matematuka. 5-9 kiaccel (0a30BbIi ypOBEHB)

B3anmuoe
PaCIIOJIOKEHNE IBYX
OKpYXHOCTEH, 0011IHe
kacarenbHble. Kacanue
OKPYKHOCTEU
®opMyJIHPOBATH
OCHOBHBIE
ONpEIEICHUS,
CBSI3aHHBIE C YyTJIaMH B
Kpyre (BOUCaHHBIN
YTOJI, UEHTPAIbHBIN
yron). Haxoaurts
BIIMCAHHBIC YTJIbI,
ONUPAIOIIMUECS HA OJIHY
YTy, BBIYHCJIATH
YIJIBI C IIOMOIIBIO
TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O
BIIMCAaHHOM
YETBIPEX YT OJIbHUKE,
TEOPEMBI O
LIEHTPaJIbHOM YTJIE.
HUccaenoBarnb, B TOM

YHCJIE ¢ TOMOUIBIO HU(POBBIX PECYPCOB, BIIMCAHHBIE U
OIHMCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOJAMTB UX CBOMCTBA U
IIPU3HAKH.

Hcnonb30BaTh 3TH CBOWCTBA U IPU3HAKU [IPU PELICHUH 3a1a4
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[ToBTOpeHuUE, 00001ICHIE 4 Pemarsb 3a1a4m Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUMN IloBTOpEHNE OCHOBHBIX | Mesxay pa3AMUHBIMHU YacTAMH Kypca
MOHSTUN U METOJ0B
KypcoB 7 1 8 KJIacCOB,
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
OcHOBHBIE BUJIBI ACSATEIBHOCTH O0YyJarOIIUXCS
HanmenoBanue pasena | KOTHYECTBO OcHoBHOE
(Tembl) Kypca 4acoB COJIepXKaHue
Tpuronomerpus. Teopemsl 16 .
Onpenenenue @opmyTHpPOBATH ONpeAeeHNs] TPUTOHOMETPUUYECKUX (PYHKITHI
KOCHUHYCOB U CHHYCOB.
TPUTOHOMETPUYECKUX TYTIBIX U MPSIMBIX YTJIOB.
Pemenne TpeyroabHUKOB . o
¢yukiuit yriaos ot 0° 1o | BBIBOAMTH TEOpEeMy KOCHHYCOB M TEOPEMY CHHYCOB (C pauycoM
180°. ®opmyiibl OTNIMCAHHOUN OKPY>KHOCTH).
IPUBE/ICHHUS. BoiBoauTh GopmMyJibl 11 BHIYUCIEHUS IJI0IIAIEH ¢
Teopema KOCHHYCOB, HCIOJIb30BAHNEM TeopeM TPUroHoMeTpuu (hopmyra miomaau
TeopeMa CUHYCOB. TPEYroJbHUKA Yepe3 JIBE CTOPOHBI U YTOJI MKy HUMHU, (hopMya
Pemenue TUIONIA/IA YeTHIPEXYTOJIbHUKA Yepe3 €ro TUAroHaIl U Yrol MEeXIY
TPEYrOJIbHUKOB. HUMH).
[IpakTrueckoe Pemars TpeyroibHUKHU.
MIPUMEHEHHE Pemath npakTuyeckue 3aa4u, CBOISIINECS K HAXO0XKICHHUIO
JIOKa3aHHBIX TEOPEM Pa3IUYHBIX PJIEMEHTOB TPEYTOJIbHUKA
IT a30BaHHUE I usl. 10
peobpaso € nozi06 OcBauBaTth noHsitue npeodpazoBanus nonodus. UceenoBars
MeTpudecKue COOTHOLIECHHUS B ITonsitie .
OTHOIIIEHUE TUHEHUHBIX DJIEMEHTOB (UTYp TIPH TPeoOpa30OBaHUH
OKPY>KHOCTH 0 MpeoOpa3oBaHUH
oA00us.
no100us. H 5 .
axouTh IPUMEPHI TTOA00US B OKPYKAIOIIEH
CoOTBETCTBEHHBIE prMED Py

IEVCTBUTEIHLHOCTH.
DJIEMEHTHI NO00OHBIX

dburyp.
Teopema o

BblBOZII/ITb METPHUYCCKHUE COOTHOICHUA MEKIAY OTPE3KaAMH XOPI,
CCKYIIUX U KAaCATCIJIbHBIX C MUCITOJIb30BAHUECM BIIMCAHHBIX YIJIOB U

NOJJOOHBIX TPEYTOJIHHHUKOB.
MIPOU3BEICHUH OTPE3KOB .

Pemath reoMeTpruyecKkue 3a1a4M 1 337]a41 U3 PeaIbHOM JKU3HU C
XO0pA, TeopeMa

HCIIOJIBb30BAHUCM HOI[O6HI>IX TPCYTrOJIbHHUKOB
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OenepanbHas pabouas nporpamma | Matematuka. 5-9 kiaccel (0a30BbIi ypOBEHB)

O IPOU3BEACHUN
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipatre
KacaTeJIbHOM.
[IpumeHeHnue B perieHnu
reOMETPUUYECKHUX 3a/1a4

Bexkropsl

12

Ornpenenenune BEKTOPOB,
CJI0’)KEHUE U BHIYUTAHUE
BEKTOPOB,

YMHO>KEHHE BEKTOpa Ha
yucio. Pu3ndyeckui u
F€OMETPUUYECKHUIN CMBICIT
BEKTOpPOB. Paznoxenue
BEKTOpA 110 ABYM
HEKOJUIMHEAPHBIM
BEKTOPaM.

Koopaunatst

BEKTOpA.

CxkansapHoe
MIPOU3BEJICHUE BEKTOPOB,
€ero

HMcnoab30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUUSCKHH (MepeMenIeHue) U PU3HIEeCKUi
(cmma) CMBICTTBI BEKTOPOB.

3HaTh onpeeJgeHUus CyMMbl U Pa3HOCTH BEKTOPOB, YMHOKECHUS
BEKTOpa Ha YUCJIO, HCCJAEeA0BATH TCOMETPHUCCKUN U (PU3UICCKUIMA
CMBICITBI ATUX onepanuii. Pemarbs reomerpuyueckre 3a1auu ¢
HCMOJIb30BAHUEM BEKTOPOB.

PackiaapiBaTh BEKTOP MO IBYyM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb30BaTh CKAISIPHOE TPOU3BEAECHUE BEKTOPOB, BHIBOAUTH
€ro OCHOBHBIE CBOMCTBA.

BuruncjsiTe CyMMy, Pa3HOCTh U CKaJISIPHOE MTPOU3BE/ICHUE
BEKTOPOB B KOOPJAWHATAX.

IIpuMeHATH CKalspHOE MPOU3BEACHHE JJIsI HAXO0XKACHUS IUIMH U
yTJIOB
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MPUMEHEHUE [T
HaXOXIACHUS ITUH U
yrioB. Pemenune 3anad ¢
IIOMOILIBIO BEKTOPOB.
[IpuMeHeHne BEKTOpPOB
U1 peLIeHMs 3a/1a4
[1)56370.9%

I[eKapTOBI)I KOOpAHHATHLI Ha
IIIIOCKOCTHU

JlexapTOBbI KOOPANHATHI
TOYEK Ha MJIOCKOCTH.
YpaBHEHHE NPSIMOM.

YpaBHEeHHE OKPYKHOCTH.

Koopaunatel Touek
rnepecevyeHus
OKPYKHOCTH U MPSIMOM.
Meto1 KOOpAMHAT IPU
pelLIeHn
reOMETPUYECKHUX 3a/ay,
MPAKTUYECKUX 3a]1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI KOOPJIMHAT,
JIEKapTOBBIX KOOPAMHAT TOUKH.

BoIiBoAMTH ypaBHEHHE NPSAMOU U OKPY>KHOCTH. BblieasiTh
MIOJIHBIN KBaJpaT JUIsl HAX0XKJIEHUS IEHTPA U paanyca
OKPYKHOCTH I10 €€ YPaBHEHHUIO.

PemaTs 3a1aum Ha HAXO0XK/IEHUE TOUEK MEPECEUEHUS] MPSMBIX U
OKPYKHOCTEH € ITOMOIIBI0 MeToAa KoopanHat. Ucmosib3oBaTh
CBOICTBa YTJIOBOTO KO3 dUIIMEHTa MPSIMON TPH PEIICHUH 3a/1ad,
JUISL OIIPEJIETIEHUS] PACIIOJIOKEHHS IPSIMOM.

IIpuMeHsATH KOOPAMHATHI IPU PELIEHUH FEOMETPUUECKUX U
MPaKTUYECKUX 3a/1a4, JI1 HOCTPOCHMSI MATEMATUYECKUX MOJIEIEH
peanbHbIX 3aaa4 («meToa koopauHaTy). [losb3oBaTbest 11
MOCTPOEHUS M UCCIIEOBAHUN TU(PPOBBIMU PECYPCAMHU.
3HAKOMMTBCS C MCTOPHUEH PA3BUTHS T€OMETPUN
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH. J[JInHA
OKPY>KHOCTH U IIJIOIIA/Ib
Kpyra. Beruncnenue

() 11601 (571

[IpaBusibHBIE
MHOTOYTOJIbHUKHU. Yucio
1. J[;InHa OKpy>KHOCTH,
JyTU OKPY>KHOCTH.
Panpnannas mepa yria.
[Lmomane kpyra,
CEKTOpa, CECTMEHTA

®opMyIHPOBATH ONPEIECICHHUE TPaBUIBHBIX MHOTOYTOJIbHUKOB,
HAXOAUTH UX DJIEMEHTHI.

ITosb30BaTHCH MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
IIOMOUIBIO IPABHWJIBHBIX MHOI'OYT'OJIbHUKOB, ONPEAEIATh YUCIIO II,
JUIMHY IYTH U PalMaHHYIO MEpy yTJa.

IIpoBoauTh mepexoa OT paguaHHOM MEPBI yIJIa K TPagyCHOU U
Hao000pOT.

OnpenensaTh mIomans Kpyra.

BoiBoauTh dopmyJisl (B TpagyCcHON U paAlaHHON Mepe) IS
JUIVH YT, IUTOIIaJel CEKTOPOB U CETMEHTOB. BBIYMCJIATH
oA (GpUryp, BKIIOYAIOIIKX 3JIEMEHThI OKPYKHOCTH (Kpyra).
HaxoauTs muionjaam B 3a1a4ax peajlbHON KU3HU

JIBM>KEeHUsI TIIOCKOCTH

IlonsiTue 0 ABMKEHUU
IJIOCKOCTH.
[TapannenbHbIi
MEPEHOC, IOBOPOT
[Ipumenenue

MpY PELICHUH 33/1a4

Pa30uparh npuMepsl, HUTFOCTPUPYIOIINAE OHATHUS ABHKCHHUSL.
DopMyJIMPOBATH ONIPEIEICHUS MTapalIeIbHOIO IIEPEHOCA,
IIOBOPOTa U OCEBOWM CUMMETPHUU. BBIBOAMTH UX CBOKCTBA,
HAXOAMTh HETOJIBM)KHBIE TOUKH.

HaxoauTh EHTPBI U OCU CUMMETPU TpOCTEHIINX (QUTYP.
IIpuMeHsATh napayIeabHbIIA NEPEHOC U CHMMETPUIO ITPU
pEIIeHUH TeOMETPUYECKUX 3a/1a4 (pa3oupaTh IpUMEpHI).
Hcnoab3oBaTh U1l IOCTPOSHUS U HCCIIEJOBaHUMN LTU(PPOBHIE

pecypchl

[ToBTOpenue, o60bIIEHNE,
cucTeMaTHu3allus 3HaHu!

[ToBTOpEHNE OCHOBHBIX
MOHATHUMN U

OnepupoBath NOHATUAMM: (pUTypa, TOUKa, IpsAMas, yrodi,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METOJIOB KypcoB 7-9

KJ1accoB, 0000IIIeHIE U

CUCTEMAaTH3aLus
3HAHUM.
IIpocreimmue
r€OMETPUUECKUE
burypsl u ux

cBoricTBa. 3mepenue

F€OMETPUYECKUX
BEJIMYMH.
TpeyronbHUKH.
[TapannensHbie 1
MepHEHUKYISIPHbIE
MpsIMBIE.
OKpyXHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHUS. YTJIbI B
OKPY’KHOCTH.
Bnucannsie n
OTNMCaHHBIE
OKPY>KHOCTH
MHOT'OYT'OJIbBHUKOB.
IIpsamas n
OKPY’KHOCTb.
YeTbIpEXYTroNbHUKH.

Bnrcannbie TpeyronbHUKH, MPSIMOYTOJIbHBINA TPEYTOJIbHUK,
MeraHa, OUCCEeKTpHUca U BbICOTa TPEYTOJIbHUKA,

napasuiesiorpaMm, poMO, MPSIMOYTOJILHUK, KBAaJpaT, TPAEIINS;

OKpY’XHOCTb, KacaTeJIbHasi; paBeHCTBO U Moj100ue Guryp,
TPEYTrOJIbHUKOB; MAPAIIIEIbHOCTh U IEPIICHIUKYISIPHOCTD
MPSAMBIX, YTOJI MEXKIY NPAMBIMU, CHMMETPHUS OTHOCUTEIBLHO
TOYKH U IPSIMOW; JNIMHA, PACCTOSIHUE, BETMYMHA YIJIa,
IJI0IIAAb, IEPUMETP.

HUcnonb3oBaTh popMyibl: IIEpUMETPA U TIIOIIAAN
MHOTOYTOJIbHUKOB, IJTMHBI OKPYKHOCTH M TUIOIIAHN KPyTa,
00BEMA MPSAMOYTOIBHOTO MapalIeIeHIe 1a.
OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHASL CUCTEMA
KOOPJIMHAT, BEKTOP; UCMOJIb30BATH 3T MOHITHUS JJIS
IIPEJCTABICHUS TaHHBIX U PELICHUS 3aa4, B TOM YUCIIE U3
JIPYTUX y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha TOBTOPEHNE OCHOBHBIX NOHATHUH,
WJUTIOCTPAIMIO CBA3EU MEXKIY Pa3IMYHbIMU YaCTSIMHU Kypca.
Bei0upaTs MeTOa [UIs pELICHUS 3a1a4H.

PemaTp 3a1a4m 13 NOBCETHEBHOMN KU3HU
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Y OIIMCaHHBIE
YETBIPEX YT OJIbHUKH.
Teopema [Iudaropa u
Hayaja

TPUTOHOMETPUH.
Pemenne o0mmx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOT'OYT'OJIbHHUKHU.
[IpeobpazoBanus
IJIOCKOCTH. J{BH>KEHUSI.
[Tono6ue. CummeTpus.
IImomans. Berauciaenue
mwromanen. Inomaan
NOJI00HBIX QUTYD.
JlekapTOBBI KOOPIMHATHI
Ha IIJIOCKOCTH.

BekTopsl Ha II0OCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA» B 7-9 KIIACCAX

IMNOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 1MGpPOBOM MHpE BEpOSITHOCTh M CTAaTUCTHKA NPUOOpPETaroT BCE
OOJIBIIIYI0 3HAYMMOCTh, KaK C TOYKU 3pPEHHS MPAKTUYECKUX MPUIOKEHUHN, TaK U UX POJIU B
oOpa3oBaHuu, HEOOXOJMMOM KaXXJIOMY uesjoBeKky. Bospacraer uucio mnpodeccuii, mnpu
OBJIAJICHUU KOTOPBIMHU TpeOyeTcsi xopolas 0a3oBas MOATOTOBKA B 00JacCTH BEPOSITHOCTU U
CTaTHCTHUKH, TaKas MOJArOTOBKAa Ba)KHA JJIS MPOJOJKEHHUS OOpa3oBaHUS U JJsl yCIEUTHOM
npodeccruoHaNnbHON Kapbephl.

Kaxprii 4enoBek MOCTOSHHO NMPUHUMAET PEIICHUS Ha OCHOBE HMMEIOIIUXCS Yy HETro
JTaHHBIX. A JUI1 000CHOBAaHHOTO TPUHSATHUS PEIICHUS B YCIOBUSX HEAOCTATKa WM H30BITKA
uHpopManuu HEOOXOAMMO B TOM YHCIE XOpPOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTHUCTUYECKOE MBILLUICHHE.

NMEeHHO TMO0ATOMY OCTpPO BCTajJla HEOOXOIUMOCTh CPOPMHUPOBATH Yy OOYYAIOIIUXCS
(GYHKIIMOHANIBHYIO TPaMOTHOCTh, BKIIOUAMOIIYH0O B ce0s B KauecTBe HEOThEMIEMOU
COCTaBIISIIONICH yMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh WH(GOPMAIIHIO,
NPEJICTABICHHYIO B pa3iUYHbIX (QopMax, MOHMMATh BEPOSITHOCTHBIM XapakTep MHOTUX
peaNbHBIX MPOIIECCOB U 3aBUCUMOCTEN, TPOU3BOIUTH IPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4e€OHOM Kypce C OCHOBHBIMH NpHHIMIIAMH cOOpa, aHamu3a W
NPEJCTAaBICHUS JaHHBIX M3 PAa3IUYHBIX cep XKU3HM OOIIecTBa M TOCyJapcTBa MpUoOIIaeT
oOy4aromuxcsi K oOLIeCTBEHHbIM HHTepecaM. M3ydeHne oCHOB KOMOWHATOPUKH pPa3BHUBAET
HaBbIKM OpraHu3alliM mnepebdopa W MojAcuéra Yucia BapUAaHTOB, B TOM YHCJIE B MPUKIATHBIX
3a/1a4ax. 3HAKOMCTBO C OCHOBaMH Te€OpHH rpadoB co37aéT MaTeMaTUueCKuil GyHAaMEHT IS
dbopMupoBaHUs KOMIIETEHLIMH B oOjacTh WMHGOpMATHUKH M UUEGPOBBIX TexHojoruid. Ilpu
U3YYEHUHM CTAaTHUCTUKHM W BEPOSTHOCTH OOOTaIlaoTCs MPEACTaBICHUS OOYy4aroluxcs o
COBPEMEHHOHN KapTMHE MUpPAa U METOAaX €ro MccieAoBaHMs, pOopMUpPYETCs MOHUMaHUE POJIH
CTaTUCTUKU KaK UCTOYHMKA COIMAJIbHO 3HAYMMON MH(OpPMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOTO MBIIIJICHHUS.

B cooTBeTcTBHMM € JaHHBIMM LENSIMHU B CTPYKTYpe IpOrpaMMbl yueOHOro Kypca
«BeposITHOCTP M CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIJACIEHBI CIEAYIOIIHNE
coaepKaTenpHO-MeToquueckue JuHuM: «lIpeacraBieHne JaHHBIX W ONHUcCATeIbHAs
CTaTUCTHKAY, «BeposaTHOCTBY, «DeMeHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoBy.

Conepxanune nuaun «lIpencraBieHne AaHHBIX U OMHUcCaTeNbHAs CTATHUCTUKA» CIYKUT
OCHOBOM 11 JOPMHUPOBAHHS HABBIKOB PA0OTHI C MHPOPMAILIUEH: OT YTCHHS M HHTEPIPETAIIHN
uH(pOpMalUM, MPEACTABICHHON B TabiMlax, Ha JAuarpaMmax M rpadukax, a0 coOopa,
NpEe/ICTaBICHUS U aHaIM3a JAHHBIX C UCIOJIb30BaHUEM
CTaTUCTHUUYECKHUX XapAaKTEPUCTUK CPEIHUX U paccenBanus. PaboTast ¢ JTaHHBIMH, 00yJarouiecs
ydaTcsl CUUTHIBaTh M HMHTEPIPETHPOBATH JaHHBIC, BBIBHTaTh, apryMEHTUPOBATH U
KPUTHUKOBATh MPOCTEHUIINE THUMOTE3bl, Pa3MbIIUIATh Haa (AKTOPaMH, BBI3BIBAIOIIUMU
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U3MEHUYUBOCTh, U OLIEHUBATh UX BIIMSHHUE HA PACCMATPUBAEMBbIE BEJIMUMHBI U ITPOLIECCHI.

NHTynTNBHOE  NpeacTaBIIeHHME O  CIy4alHOM  M3MEHYMBOCTH,  MCCIIEIOBAHME
3aKOHOMEPHOCTEW U TEHJICHLIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW JUISl U3Y4YECHUS TCOPHUH
BepoaTHOCTEH. bosbiioe 3HaueHHE MMEIOT NPAKTUYECKHE 3a/laHds, B YACTHOCTHU OIBITHI C
KJIACCUYECKUMU BEPOSATHOCTHBIMU MOJIETISIMU.

[ToHATHe BEpOATHOCTH BBOAMUTCS KaK Mepa MpaBiononolus ciydaiHoro coositus. Ilpu
U3yuyeHUH YydeOHOro Kypca oOyyaromuecs 3HAKOMSTCS C TPOCTEHIIMMU METOJaMH
BBIUHUCICHUS  BEPOATHOCTEM B  CIyYalHBIX OKCIIEPUMEHTaX C PaBHOBO3MOKHBIMHU
DJIEMEHTAPHBIMUA HUCXOJAaMH, BEPOATHOCTHBIMU 3aKOHAMH, IO3BOJIAIOIIMMH CTaBUTh U pEIIaTh
Oosiee cioXxHBIE 3a7aud. B yd4eOHBIH Kypc BXOAST HayaJlbHbIE MPEJCTABICHUS O CIy4ailHbIX
BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCyIIECTBISETCS 3HAKOMCTBO O0YYaIOIUXCsl C MHOKECTBAMMU
Y OCHOBHBIMHU ONEPALMSIMH HaJ MHOKECTBAMHU, pACCMATPUBAIOTCS IPUMEPHI IPUMEHEHUS JUIS
pelieHus 3a1ad, a TaKKe HCIOJIb30BAaHUS B JPYIMX MaTEMaTHYECKHMX Kypcax M yueOHBIX
npeaMeTax.

B 7-9 knaccax uzydaerca yueOHBIM Kypc «BeposTHOCTh M CTaTUCTHKa», B KOTOPBII
BXOJIAT pa3zeibl: «[IpeacraBneHre JaHHBIX U OMUCATENbHASI CTATUCTUKAY,
«BeposiTHOCTBY, «DIeMeHTbl KOMOMHATOPUKIY, «BBenenue B Teoputo rpadoBy.

OO1m1ee ynciio YacoB, PEKOMEHAOBAHHBIX IS U3y4eHHs yueOHOro Kypca «BeposTHOCTB
U CTaTHCTHKay, - 102 vaca: B 7 kiacce - 34 gaca (1 yac B Hezento), B 8 kiacce - 34 gaca (1 yac
B He/enmo), B 9 kimacce - 34 gaca (1 gac B Heemio).

COJAEPKAHUE OBYYEHUA 7

KJIACC

[IpencraBnenue NaHHBIX B BUAE TAONUIl, nuarpamMm, rpadukoB. 3arojHEHHE TaOIuIl,
YTEHHE M TOCTPOCHHE JuarpaMMm (CTOJIOMKOBBIX (CTONOYATBIX) W KPYroBbIX). YUTeHue
rpaukoB peanbHBIX TporeccoB. W3BieueHne wHbOpPMANMM W3 JOUArpaMM W TaOIUI,
UCTOJIb30BAHNE U MHTEPIIPETALNS JaHHbIX.

OnucatenbHas CTaTUCTUKA: cpenHee apudmeTnueckoe, MeMaHa, pa3Max,
HauOoJbIIee U HauMMEHbIlee 3HAaueHHUs HaOopa 4YMCIOBBIX AAaHHBIX. [IpuMepsl ciydaiiHON
U3MEHYUBOCTH.

CnyyaliHblil SKCTIEpUMEHT (OTBIT) U ciay4yaiiHoe coObiTHe. BeposaTHocTh 1 yactoTa. Poib
MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B Mpupoje U B obuiecTBe. MoHeTa u
urpaiabHasi KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmHuHBL. Yucio pébep M cyMMapHas CTENEHb
BepuuH. [Ipencrasnenue o cBsznoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xon rpada
(stinepoB myTh). IlpencraBnenne o0 opueHTUpOBaHHOM rpade. Pemenue 3amad ¢ mOMOIIBIO

rpados.
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8 KJIACC

[IpencraBnenue JaHHBIX B BUJE TaONIHILL, JUarpamMm, rpaukoB.

MHOK€eCTBO, 3JIEMEHT MHOXKECTBA, IOAMHOKeCTBO. Onepanuu HaJl MHOKECTBAMM:
o0benuHEeHHe, mepeceueHue, JomnosnHeHue. CpoiicTBa omepanuil Hal MHOKECTBaMU:
IIEPEMECTUTEIILHOE, COYETATENBHOE, PpACHpENEIUTENbHOE, BKIOYEHHdA. Vcnonbs3oBaHue
rpau4ecKoro MpeJCTaBIECHUsI MHOXKECTB I OMMCAHUS pealbHBIX IMPOLECCOB U SBIICHUM,
IIPY PELICHNUH 3a/1a4.

N3mepenune paccenBaHus NaHHBIX. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE YHMCIIOBBIX
HaOopoB. /lnarpamMmma paccenBaHus.

OnemeHTapHble COOBITHS ciydaiiHoro omnbiTa. CiayyaiiHele coObiTusA. BeposiTHocTH
coObITHil. ONBITEI C PAaBHOBO3MOXHBIMHU 3JIEMEHTAapHBIMU COOBITUSAMU. CilydailHbIN BBIOOD.
CBsi3pb MEXJly MaJOBEPOSTHBIMH W TMPAKTUYECKU IOCTOBEPHBIMU COOBITHSIMH B HPUPOJE,
oOLIeCTBE U HaYKe.

HepeBo. CBolicTBa [J€peBbEB: E€OUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BHUCAYEH
BEPILIUHBI, CBSA3b MEXKIY YUCIOM BepLIMH M uucioM pédep. IlpaBuno ymHoxenus. Pemenue
3aj1a4 C MOMOIIBIO IpadoB.

[IpoTuBomnonoxueie coObiTuss. Juarpamma Oitnepa. OObenuHEHHME U IepecedyeHue
coObrTuii. HecoBmecTHpie coObiTusi. Dopmyrna clokeHUs BEpOSTHOCTEH. YcloBHas
BepossTHOCTH. [IpaBuino ymHoxxenus. HesaBucumele coObitus. [IpencraBienue skcnepumMeHTa
B BUIE JepeBa. PemenHue 3amad Ha HaXOXKICHHE BEPOSITHOCTEM € TMOMOIIBIO JepeBa
CIIy4ailHOr0 3KCIIEpUMEHTA, uarpaMm Oiliiepa.

9 KJIACC

[IpencraBnenue naHHBIX B BUJIE TAOMUII, [UarpamM, rpadiKoB, HMHTEPIPETAIUS TaHHbBIX.
UreHne 1 MOCTpOCHHE TAOHII, JUarpaMM, rpauKoB MO peaabHbIM JaHHBIM.

[TepecranoBku u (akropuan. Coueranus u unucio coderanuid. TpeyronpHuk Ilackams.
Pemenue 3a7a4 ¢ uCnosiib30BaHMEM KOMOWHATOPUKH.

I'eomerpuueckast BeposiTHOCTh. CiydallHbIN BBIOOpP TOYKM U3 (UTYPHI HA TUIOCKOCTH, U3
OTpE3Ka U U3 AYTU OKPYKHOCTH.

UcnwiTanue. Ycnex u Heynmada. Cepusi ucnblTaHui 70 mnepBoro ycmexa. Cepust
ucneiTanuii bepuynnu. BepostHocT coObITHH B cepun ucnibiTanuii bepuymnnu.

CrnydaiiHas BeIMYMHA M PacIpeAesieHHe BEpOATHOCTEH. MaTeMaTnueckoe 0XXUAAHUE U
nucnepcusi. [I[pumepsl MaTEMaTUYECKOTO OKUAAHUS KaK TEOPETUYECKOTO CPEIHEr0 3HAUYCHUS
BEJIMYMHBI. MaTemMaTHuecKoe OKUIAHUE U JTUCTIEPCUS CIYYalHON BEJIMYMHBI «YUCIIO YCIEXOB
B CEPUU UCIIBITAHUN bepHyum».

[TonsiTue o 3axoHe OonblIMX uncen. M3mepeHue BeposTHOCTEH ¢ MOMOIIbIO0 YacToT. Pob
¥ 3HAYCHHE 3aKOHA OOJBIINX YHCET B IPUPOJIC U OOIIECTRE.
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Yurate mHbOpMaLMIO, MPEACTABICHHYIO B Ta0lWIax, HAa Auarpammax, MpeiCcTaBlsiTh
JAaHHBIE B BHUJE TaOJHIl, CTPOUTh JUAarpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYTOBBIE) IO
MacCUBaM 3HaYEHUM.

OnuceiBaTh U WHTEPIPETUPOBATH pEAbHBIE YUCIIOBBIC JAHHBIC, MPEJCTABICHHBIE B
TabJIMIax, Ha qUarpaMMax, rpadukax.

Hcnonb3oBaTh sl ONMUCAHUS JIaHHBIX CTaTHCTUYECKHUE XapaKTEPUCTUKU: CpeliHee
apudmeTHueckoe, MeAraHa, HauboJblee U HAUMEHbIIIee 3HaYeHUS, pa3Max.

Nwmets mpencraBieHue o cilydyailHOM M3MEHUYMBOCTH HA MpUMepax LeH, (U3HUYeCcKHX
BEJIMYMH, AaHTPONOMETPUYECKUX J[JAHHBIX, HUMETh TMPEACTABICHHE O CTAaTHCTHUYECKON
YCTOMYUBOCTH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTrpaMMBbl Y4EOHOTO Kypca K KOHILy 0Oy4deHus B 8
KJ1acce:

N3Bnexkarr u mpeoOpa3oBbiBaTh HHGPOpPMAIUIO, TPEACTABICHHYIO B BHUIE TaOJHuII,
nuarpamm, rpauKoB, IPEeACTaBIATh JaHHbIE B BUJIE TaOIUL, AUarpaMm, rpa@uKoB.

OnuceiBaTh TaHHBIE C MOMOLIBIO CTATUCTUYECKHUX IOKAa3aTelel: CPEIHUX 3HAYCHUU U
Mep paccenBaHus (pa3max, JUCIEPCUs U CTAaHAAPTHOE OTKJIOHEHHUE).

HaxoauTe 4YacTOThl YHUCIOBBIX 3HAYEHWW W YacTOThl COOBITUH, B TOM 4YHUCIE IO
pe3yabTaTaM U3MEpPEHUN U HaOII0ICHUM.

HaxomuTe BepoOATHOCTH CIy4alHBIX COOBITUH B ONBITaX, 3Hasg BEPOSTHOCTU
AIIEMEHTApHBIX COOBITUI, B TOM YHCIE B OINbBITaX C PABHOBO3MOXHBIMH 3JIEMEHTapPHBIMU
COOBITHUSAMH.

Hcnonb3oBaTh rpaguueckue MOJEIH: JIEpEBO  CIY4YalHOIO  DKCIIEPUMEHTA,
JUarpaMmel JHepa, YUCI0Bas MpsMas.

OnepupoBaTh NOHATUSMM: MHOMKECTBO, IOJMHOXKECTBO, BBINOJHATH OINEpPALlUA HaJ
MHO’KECTBaMM: 00beMHEHHE, TIepeceyeHue, JOMOIHEHNE, TIEPEUUCIIATh JIEMEHThl MHOKECTB,
IIPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpaduueckoe MNpeicTaBICHUE MHOKECTB M CBSI3ed MEXIy HUMHU s
OMMCAHMS MPOLIECCOB M SIBIIEHUH, B TOM YHCII€ MPU PELICHUH 3a7ad M3 JAPYTruxX y4eOHBIX
IIPEAMETOB U KYPCOB.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMBbl Y4EOHOTO Kypca K KOHILy 00y4yeHus: B 9
KJ1acce:

W3Bnekath M mpeoOpa3oBbiBaTh HHGMOpPMAIMIO, NPEICTAaBICHHYIO B Pa3JIMYHBIX
UCTOYHUKAX B BHUJAE TaOJMI], AUarpamm, rpadukoB, MPEACTABIATH JaHHbIE B BHUJE TaOJHIL,
nuarpamm, rpauKoB.

PemaTh 3agaun opraHM30BaHHBIM MEpeOOPOM BapHUAHTOB, a TAK)XKE C HCIOJIb30BAaHHEM
KOMOMHATOPHBIX MPaBHUI U METOJIOB.

Hcnonp30BaTh oOnucaTenbHble XapaKTEPUCTHKU 11 MACCUBOB YUCIIOBBIX TaHHBIX, B TOM
YHUCJIE CPEITHUE 3HAYCHUS U MEPhI pPaCCEUBAHU.

Haxomutp dYacToThl 3HaUYe€HUH M YacCTOTHl COOBITHS, B TOM YHCIE TOJB3YSChH
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pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOJIOICHUM.

HaxoauTe BEpOSATHOCTH CIy4alHBIX COOBITUHA B M3YYEHHBIX OIBITaX, B TOM YHCIE B
OMBITAaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSIX UCIIBITAHUM 10 IEPBOTO
ycnexa, B CEpHUsIX HCTIbITaHNN bepHyim.

Nwmeth npencraBiaeHne 0 CiiydalHOM BEJTMYUHE U O PACIPEICICHUN BEPOATHOCTEM.

Nwmets npencrTaBieHne 0 3aKoHE OOJIBIINX YMCEN KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHUYMBOCTH M O POJIH 3aKOHA OOJBIINX YKCEN B PUPOJIE U OOIIECTBE.
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HaumMeHoBaHue pa3zeia KommuectBo OcHOBHOE coJIepKaHUe OcHOBHBIE BUJIBI ACSATEIBHOCTH O0y4arOLIUXCS
(TemmI) Kypca 4acoB
[IpencraBneHne naHHBIX 7

[IpencraBnenue AJaHHBIX B
tabnunax. [Ipaktuueckue
BBIUUCIICHUS TI0 TaOJIUYHBIM
naHHbIM. M3BreueHue u
UHTEpIIpEeTaIHs TaOIMIHBIX
nanHbixX. [IpakTudeckas pabota
«Tabmuup. I'paduueckoe
MIpPE/ICTaBIICHUE TAHHBIX B BUJIC
KPYTOBBIX, CTOJTOMKOBBIX
(cTonmbGYaThIX) AMATPAMM.
UteHne 1 moCTpoeHUE
nuarpamm. [Ipumepst
neMorpagpuuecKux JuarpaMm.
[TpakTuyeckas pabota
«JlmarpamMbDy

OcBauBaTth c10COOBI IPECTABICHNS CTATUCTUYECKUX
JAHHBIX U YUCJIOBBIX MAaCCUBOB C IIOMOIIBIO TaOIHI U
JUarpaMMm C UCIOJIb30BAHUEM AKTYAJIbHBIX U BaKHBIX
JaHHBIX (IeMorpaduueckue JaHHble, IPOU3BOICTBO
IIPOMBILICHHOW U CEJIbCKOXO35HCTBEHHOU NTPOAYKIUH,
oOLIECTBEHHBIE U TPUPOJHBIE SIBJICHUS).

H3yuyaTs MeToabI pabOTHI ¢ TAOTUYHBIMU U TpadUUECKUMU

MPEACTaBICHUSMH TaHHBIX C TTIOMOIIBIO ITU(POBBIX
PECypcoB B XOJI€ IPAKTUYECKUX PadoT

OmnmcarenbHas CTaTUCTHUKA

Yucnossie Habopwl. CpenHee
apupMeTHIecKoe.
Menuana yucioBoro Habopa.

OcBanBaTh NOHATHSA: YUCIOBOW HabOp, Mepa
LEHTPaJIbHOW TeHACHIINU (Mepa LIEHTPa), B TOM YHUCIIE
cpenHee apudmeTrueckoe, MeIMaHa.
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Y CcTOMYNBOCTD METUAHEL.
[Ipaktrueckas pabora «Cpennue
3HaueHus». Hanbombiee u
HauMCHBIIIEC 3HAUCHUS
yucioBoro Habopa. Pazmax

OnuchIBaTh CTATUCTHYECKHUE JJAHHBIE C TTOMOIIBIO
cpelHero apupMeTHIecKoro U Meuansl. PemaTh 3a1a4u.
N3yuaTs cBoiicTBa CpeIHUX, B TOM YHCIIE C TOMOIIBIO
U(POBBIX PECYPCOB, B XO€ MPAKTUYECKUX pPaOOT.
OcBanBaTh NOHATHSA: HAUOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHUS YUCIIOBOTO MacCUBa, pa3max.

Pemath 3aauu Ha BEIOOD criocoOa onmurcaHus JaHHBIX B
COOTBETCTBUU C MIPUPOJION JAHHBIX U LETSIMU
UCCIeI0BaHuUs

CiyyaiiHasi U3MEHUYHBOCTh

Cny4aiiHasi “BMEHYHBOCTh
(mpumepsl). YacToTa 3HaUCHUN B
MaccuBe JaHHbIX. [ pynnupoBka.
I ucrorpammel. [IpakTrueckas
pabora «CnyyaitHas
U3MEHYUBOCTD)»

OcBauBaTh NOHSATHS: YACTOTA 3HAUCHUM B MaCCHUBE
JIAHHBIX, TPYIIUPOBKA JaHHBIX, rucTorpamMma. CTpouTh U
aHAJM3UPOBATH THCTOTPAMMBI, MOAOUPATH MOJAXOSAIINMI
mar rpynnupoBku. OcBanBaTh rpaduueckue
MPEJCTABICHUS PA3HbIX BUJIOB CIIy4YalHOW U3MEHYMBOCTH,
B TOM YHCJIE€ C IOMOIIBIO0 IU(PPOBBIX PECYPCOB, B X0OJI€
IPAKTHYECKOW paboThI

Beeaenue B Teoputo rpadon

I'pad, Bepimna, pedpo.
[IpencraBnenue 3agaun ¢
nomouiblo rpada. CreneHp
(BaJIGHTHOCTH) BepIIMHBL. Yucio
pé6ep u cyMMapHasi CTeNeHb
BepluH. Llens u

OcBauBath noHATHSA: rpad, BepmrHa rpada, pedpo
rpada, cteneHp (BaJIGHTHOCTh BEPILUHBI), HENb U UK.
OcBauBaTh NOHATHSA: ITYTh B rpade, 3UIEpoB MyTh, 00X0/
rpada, opueHTUpOBaHHbIN Tpad.

PemaTh 3a1a4m Ha MOUCK CYMMBI CTETIEHEW BEpPIINH
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uuki. IIyte B rpade.
[IpencraBneHue O CBI3HOCTH
rpada. O6xox rpada (sinepos
nyTh). [Ipencrabnenue o6
OPHECHTHUPOBAaHHBIX Tpadax

rpadga, Ha mouck oO0xoma rpada, Ha TOUCK NyTel B
OpPUEHTUPOBAHHBIX rpadax.
OcBauBaTth cnoco0bI MPEACTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
PEeIMETOB C MOMOIIIbIO TPadoB (KapThl, CXEMBI,
ANEKTpUYECKUE e, GYHKIIMOHAIbHBIE COOTBETCTBUS) HA
npuMepax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

Crny4daifHbIi ONIBIT U CITy4ailHOE
coOwiTHE. BeposiTHOCTD U
gacTtoTa coOobTus. Pob
MaJIOBEPOSITHBIX U MPAKTHUECKU
JTOCTOBEPHBIX COOBITUH B
npupoe u B odmectse. Monera
U UTpajibHasi KOCTb B TEOPHUHU
BeposiTHOCTEN. [IpakTnueckas
pabota «YactoTa BhITIaICHUS
opJia»

OcBanBaTh NOHATHSA: CIIyYallHbIN ONBIT U CIy4ailHOE
cOOBITHE, MaJIOBEPOSITHOE U MTPAKTUYECKHU JTOCTOBEPHOE
coObITHE.
N3yuyaTh 3HAUMMOCTH MAJIOBEPOATHBIX COOBITUI B IPUPOJIC
U O0IIIeCTBE HAa BAKHBIX MMPUMEPAX (aBapuu, HECYACTHHIE
Clly4aw, 3allliTa NepcoHanbHOU HH(pOpMaLH, Iepeaaya
JTAHHBIX).
M3yyarh poib KIACCUYECKUX BEPOSTHOCTHBIX MOJENEH
(MOHeTa, UrpanbHasi KOCTh) B TEOPUU BEPOSITHOCTEM.
HabaroaaTs M M3y4aTh 4YacTOTY COOBITUN B MTPOCTHIX
AKCIIEPUMEHTAX, B TOM YHUCIIE C TOMOIIBIO0 HU(PPOBBIX
PEeCypcoB, B X0/1¢ MPAKTUYECKON pabOThI

OO0o01enue, cucTreMaTu3alus
3HAHUU

IIpencraBienre 1aHHBIX.
OnucarenbHast CTATUCTHKA.
BeposTHOCTB ci1ydaiiHOTO
COOBITHSA

IToBTOPATH N3y4EHHOE U BLICTPAUBATH CUCTEMY 3HAHHM.
Pemiatp 3aa4M Ha NPEACTABICHUE M ONMMCAHUE JAHHBIX C
[MOMOIIBI0  M3YYEHHBIX  XapakTepuctuk.  OQO0cyxaaTh
NpuMepbl CIy4yalHbIX COOBITHIA,
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CO6BITI/II71, HX POJIK B IIPUPOJAC U KHU3HU YCIIOBCKA

MaJIOBCPOATHBIX U ITPAKTHYCCKU NOCTOBCPHBIX CHy‘IaﬁHBIX

OBILEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

34
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8 KVIACC
K OcHOBHOE coziepKaHHUe OcHOBHBIE BUJIBI I€ATEIBHOCTH O0YYAIOIINXCS
HauMenoBanue paszena OJIN9ECTBO
(TemsI) Kypca 4acoB
[ToBTOpEeHue kypca 7 kiacca 4 [IpencraBneHue JaHHBIX.
OnucatenbHas CTaTUCTHUKA. .
5 [HoBTOPATH U3YYCHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.
CnyuaiiHasi U3BMEHYUBOCTD.
PemaTs 3a1a4u Ha TIpe/ICTaBJICHUE U ONTUCAHUE TAHHBIX C
Cpennue yncioBoro Habopa.
. MTOMOIIIBIO0 U3YYCHHBIX XapaKTepUCTHK. PemiaTh 3a1aum Ha
Crny4aifHbie COOBITHS.
MIPEJICTaBIICHUE TPYMITUPOBAHHBIX JAHHBIX M OITUCAHUE
BeposiTHOCTH 1 4aCTOTHI. V-
CIIy9aifHOH M3MEHYUBOCTH. PemiaTh 3aga4yu Ha
Knaccuueckue monenu teopun . .
B oTpeJieJICHUEe YaCTOThI CIIy4YalHBIX COOBITHH, 00CYXKICHUE
BEPOSTHOCTEH: MOHETA U . .
MIPUMEPOB CITYYAHBIX COOBITHIA, MAJIOBEPOSITHBIX U
urpagbHas KOCTh . .
MPAKTUYECKHU JIOCTOBEPHBIX CITy4alHBIX COOBITHIA, UX POJIN
B IIPUPOJIC U KU3HU YeJIOBEKa
4

OnucarenpHas CTATUCTUKA.

PaccenBanue naHHBIX

Otknonenus. lucnepcus

gucioBoro Habopa. CtaHmapTHOE

OTKJIOHCHHE YHCIIOBOTO Habopa.
Jnarpammel paccenBaHus

OcBauBaThb NOHATHS: AUCIICPCUSA U CTAHAAPTHOC
OTKJIOHCHHUC, UCITOJIb30BAaThb OTHU XaPAKTCPHUCTUKH TJIA
OIMMCaHHuA paCCCUBAHUA JaHHBIX.

BbI[[BHFaTb runore3nl 00 OTCYTCTBUHU WUJIM HAJIUYUU CBA3
10 quarpaMmamM paCCCrUBaHUA.

CTpOI/ITb JuarpaMmbl paCCCUBaHUA 110 UMCIOIIUMCA
JaHHBIM, B TOM YHCJIC C IOMOIIIBIO KOMIIBIOTEPA

)il
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MuoxkecTBa

MHO0KECTBO, IMTOJAMHOXKECTBO.
Omnepanuu HaJl MHOKECTBAMU:
o0BeIMHEHHE, TTIepeceueHue,
JIOTIOJTHEHUE.

CaoiicTBa onepanui

HaJ MHOKECTBaMU:
MePEMECTUTEIBHOE,
coyeTaTeNnbHOE,
pacnpeeuTeNbHOE,
BKJIFOUCHHSL.

['panueckoe
MPEJICTABICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, JIEMEHT MHOKECTBA,
IIOJIMHO>KECTBO.

BbIno/THATH Onepanum HaJl MHOXKECTBaMU: 00bEIMHEHUE,
nepeceueHue, nonojaHenue. Menmoab3oBarh cBOMCTBA:
IIEPEMECTUTEIIBHOE, COUYETATENIBHOE, PACTIPEACIIUTEIBHOE,
BKiItoueHus. Mcnoab3oBaTh rpaduueckoe npeicTaBiaeHue
MHO>KECTB P ONKUCAHUU PEAJIbHBIX MPOLIECCOB U SIBJICHUIA,
IIPU pELICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U
KypCOB

BepositHOCTB citydaliHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
CrnydaifHbIe COOBITHS.
biaronpustcTByronme
AIIEMEHTapHbIE COOBITHSI.
BepositHocTu coObITHiA. ONBITHI
C PaBHOBO3MOXHBIMU
DIIEMEHTAPHBIMU COOBITUSIMHU.
CnyyaitHblii BEIOOD.
[TpakTuyeckas paboTa «OMbITHI
C PaBHOBO3MOXHBIMH

OcBauBaTh NOHATHS: DIIEMEHTAPHOE COOBITHE, CITydyaiiHOe
COOBITHE KaK COBOKYITHOCTh OJIarOMpHUATCTBYIOIINX
AJIEMEHTAPHBIX COOBITHI, PABHOBO3MOKHBIE dJIEMEHTapHbIE
COOBITHS.

PemaTtp 3a1a4m Ha BEIYKCIICHUE BEPOSTHOCTEH COOBITHI
10 BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITHI CIy4aifHOTO
OTbITA.

Pemathb 3a1a4u Ha BBIYUCIICHUE BEPOSATHOCTEH COOBITHI B
OMBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCIIE C IOMOIIIbIO KOMIIBIOTEPA.
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AJIeMEHTapHBIMU
IIpoBoaANTH M U3YYATH ONBITHI
COOBITHSIMI
C pPaBHOBO3MOXHBIMU 3JIEMEHTaAPHBIMHU COOBITUSIMU (C
HCII0JIb30BAHNEM MOHET, UTPATIBHBIX KOCTEH, IPyTrux
MOJIeJIeH) B X0/I€ MPAKTUIECKON pabOThI
Brenenue B Teoputo rpagon 4 JlepeBo. CBOICTBA fepeBa;

OcBanBaTh NOHATHA: AEPEBO Kak rpad 0e3 nukia,

€IMHCTBEHHOCTH yTH,
. BHCsIYas BEpIIMHA (JIUCT), BETBh JIEPEBa, MyTh B JIEPEBE,

CYIIECTBOBaHUE BUCSUCH
JMaMeTp JepeBa.

BEPILUHBI, CBA3b MEXK]Ty YUCIOM . .
H3yuaTth cBOIiCTBA JepeBa:; CYIMICCTBOBAHNE BUCSYCH

BEPIIHMH U YHCIIOM pEOeEp.

BEPIIUHBI, CIUHCTBEHHOCTD ITYTH MEXKAY ABYMS
[IpaBuno ymMHOKEHUA

BEPIIMHAMH, CBSI3b MEXIY YHCIIOM BEPIINH U YHCIOM

pedep.

PemiaTh 3a1a4M Ha TMOKCK U MEPEUYUCIICHUE MyTel B JIEpPeBe,
ompeesieHne 4Yucia BepImuH Wi pédep B AepeBe, 00X0.
OMHApHOTO JepeBa, B TOM YHUCIIE C MPUMEHEHHUEM IpaBuIIa

YMHOKECHUS

Cry4daitHbie COOBITHS 8
[TpoTuBOMONOXHOE COOBITHE.
. OcBauBaTh NOHATHS: B3aUMHO MTPOTUBOIIOJIOKHBIC
Huarpamma Diinepa.
COOBITHS, OTIEpAITHU HaJl COOBITUAMH, OObETHHECHUE U
OObeTMHEHNE U TIepeceUcHUE . . .
. nepeceyeHue coObITHI, Juarpamma diinepa (Dinepa—
coObITuil. HecoBmecTHbIE
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
coObITHsL. POpMyIIa CI0KEHUS
- H3yuyaTh TeOpeMbl O BEPOSITHOCTH OOBETMHECHHSI IBYX
BeposiTHOcTeu. [IpaBuio . .
. coObITHH (hOPMYIIBI CIIOXKEHUS BEpOoATHOCTEl). PemaTh
YMHOKEHUS BEPOSITHOCTEH.
3aJ1a4M, B TOM YHCJIE TEKCTOBBIC 33/1a4l Ha OMPE/ICIICHHE
Y ci0BHAst BEPOSITHOCTb. .
BEPOSITHOCTEN O0BEAUHEHUS U
He3zaBucumsie
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coObiTus. [IpeacraBnenue
CIIy4alfHOTO AKCIIEpUMEHTA B
BHJIC JIepeBa

nepecedeHus: COOBITUM C IIOMOIIBIO0 YUCITOBOM TIPSIMOA,
nuarpamm Diinepa, GOopMyIIbl CI0KEHUS BEPOSITHOCTEH.
OcBanBaTh NOHATHSA: TPABUIIO YMHOKEHUS
BEPOSITHOCTEH, YCIIOBHASI BEPOATHOCTD, HE3aBUCHMBIE
COOBITHUS IEPEBO CIIYYAaHHOTO OMBITA.

H3yuath cBoiicTBa (ONpeAc/IeH s ) HE3aBUCUMBIX
COOBITHIA.

PemaTp 3a1aum Ha OnIpeECICHUE U UCITOIB30BAHUE
HE3aBHUCHUMBIX COOBITHH.

PemaTh 3a1a4m Ha TOKCK BEPOATHOCTEMN, B TOM UHCIIE
YCJIOBHBIX, C MCIIOJIb30BAaHHEM JIEpEBA CIIy4ailHOTO OMbITa

O00011eHIE, CHUCTEMATH3ALIHS
3HAHUU

[IpencraBnenrie JaHHBIX.
OnucarenpbHast CTATUCTHKA.
['padb1. BepositHOCTH
CITy4altHOTO COOBITHS. DIEMEHTBI
KOMOMHATOPUKHU

IToBTOPATH N3Y4YEHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.

PemaTs 3a1a4m Ha IpeICTABIEHUE U ONTMCAHUE TAHHBIX C
MIOMOUIBIO N3YUYEHHBIX XapaKTepUCTUK. PemaTh 3axaum c
puMeHeHneM rpados.

Pematp 3a1a4u Ha HAXO0XKACHUE BEPOSITHOCTH CIIy4allHOTO
COOBITHSI 110 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI, B TOM
YHCJIE B ONBITAX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMHU
coOpITusiMH. PemiaTe 3aga4u Ha HaXOXKACHHE
BEPOSITHOCTEN 00BEAMHEHUSI U TIepEeCeueHus COObITUH, B
TOM YHCJIC HE3aBUCUMBIX, C HCIIOJIb30BAaHUEM IpapUuecKux
IIPEACTABICHUN U A€PEBa CIIy4YalHOI'O OIBITA.
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Pematp 3a1a4u Ha iepevrcieHre KoMOUHAIUH (duciia
MePECTaHOBOK, YMCJIa COUCTAHU), HA HAXOXK/ICHHUE
BEPOSITHOCTEH COOBITHI C TPUMEHEHHEM KOMOHWHATOPHKH,
B TOM YHCJIE C UCIIOJb30BaHUEM TpeyroiabHuKa [lackais

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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9 KUIACC
OcHOBHOE coziepKaHHUe OcHOBHBIE BUJIBI I€ATEIBHOCTH O0YyYAIOIIUXCS
HaumeHoBaHue paszfena | KOnudecTso
(Temsl) Kypca 4acoB
[ToBTOpEeHnue kypca 8 kinacca 4 [IpencraBneHne JaHHBIX.
OrnucarenbHasi CTAaTUCTUKA.
I[HoBTOPATHL N3YYEHHOE U BHICTPAUBATH CUCTEMY
Omnepanuu HaJl COOBITUSIMHU. .
. 3HAHUU.
HezaBucumoctsb coObITHI
Pemarsb 3a1a4um Ha NpeCTaBICHUE U ONIMCAHUE TaHHBIX.
Pemath 3a1a4u Ha HAXO0XKAEHUE BEPOSITHOCTEN
OoOBEAMHEHMSI U TIEPECEUCHUS COOBITUH, B TOM YHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BAHUEM IpapUIeCKUX
MPEJICTABIICHUN U JEpEeBa CIIy4ailHOTO onbIiTa. Pemarh
3a/1a4M Ha TIEpEeYUCIIeHre KOMOUHAIUH (Yucia
NIEPECTAHOBOK, YACIIA COYETAHMI), HA HAXO0XKIEHHE
BEPOATHOCTEHN COOBITUI ¢ TPUMEHEHHEM KOMOWHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroyibHuKa [lackans
DneMeHThl KOMOMHATOPUKH 4
OcBanBaTh NOHATHS: KOMOMHATOPHOE MTPABHUIIO
[TepectanoBku. @akropuall. .
. | YMHOXeHHUs, ynopsJOueHHas rapa, Tpoiika 00bEKTOB,
CoueTaHus U YUCIIO COYETAHUH.
nepecTaHoBKa, (pakTopual Yucia, CoueTaHue, Yucio
Tpeyronsauk [lackass. .
coueTaHuil, TpeyroibHuk Ilackans.
[IpakTuyeckas pabora
. PemaTh 3a1a4n Ha NepeyUCIICHUE YIOPSAIOUEHHBIX Map,
«BrpIuncienne BeposiTHOCTEN € .
TPOEK, MepeUrcIeHUE NePecTaHOBOK U COYETaHHM
UCIIOJIb30BAHUEM
AJIEMEHTOB Pa3JIMYHbIX MHOXECTB.

101



OenepanbHas pabouas nporpamma | Matematuka. 5-9 kiaccel (0a30BbIi ypOBEHB)

KOMOWHATOPHBIX (DYHKITUN
DIIEKTPOHHBIX TAOJHIDY

PemaTp 3a1a4m Ha MPUMEHEHHE YHCIIA COUETAHUN B
anredpe (CokpaléHHOEe YMHOKeHHe, OMHOM HbroToHa).
Pemathb, npuMeHsisi KOMOMHATOPHKY, 3a]a4l Ha
BBIUMCIICHUE BEPOATHOCTEN, B TOM YHCJIE C TOMOIIBIO
AIIEKTPOHHBIX TAOJIMI] B XOJI€ IPAKTUUECKOU pabOThI

I'eomerpuueckas

BCPOATHOCTD

I'eomeTprueckast BEpOSITHOCTD.
CnyyaliHblil BBIOOp TOYKH U3
¢burypsl Ha IUIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPYKHOCTH

OcBanBaTh NOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
PemaTthb 3a1a4u Ha HAXOXKJICHUE BEPOSTHOCTEHN B OMBITAX,
MPEACTAaBUMBIX KaK BRIOOP TOUEK U3 MHOTOYTOJIbHUKA,
Kpyra, OTpe3Ka WIH TIYTH OKPYKHOCTH, YACIOBOTO
MPOMEXYTKA

Hcnbiranusa bepaymim

HcneiTanue. Ycnex u Heyaaya.
Cepus ucnibITaHUN 10 IEPBOTO
ycnexa. Mcnbeitanust bepryim.
BepositHOoCTH COOBITHIT B cepun
ucnslTaHui bepHyuu.
[TpakTudeckas pabota
«Hcnprranus bepnyinmy

OcBauBaTph NOHATHS: UCIIBITAHNE, JIEMEHTAPHOE
COOBITHE B UCTIBITAaHHUH (yCTIEX U HEy/a4a), Cepust
WCIIBITAaHUI, HACTYIUICHUE TIEPBOTO ycnexa (HeyaauH),
cepus UCIbITaHUW bepHyrum.

PemaTsh 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHII B
CEpHUM UCIBITAHUM 10 IIEPBOIO yCIexa, B TOM YUCIIE C
npUMEHEHHEM (POPMYIIBI CYMMBI T€OMETPUUECKOM
IIPOTPECCUMN.

PemaTh 3a1a4m Ha HAXOXKJIECHHUE BEPOSTHOCTEN
AIIEMEHTAPHBIX COOBITHI B cepuu UcbITaHui bepHyiu,
Ha HaXxO0KJICHHE BEPOATHOCTH ONPEACIEHHOTO YHCIIa
YCIIEXOB B CEPUM UCIBITaHUN bepHymn.

H3yuaTth B X01€ NpaKTH4eCKOH padoThI,
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B TOM YHCJIE C TOMOIIBIO IU(PPOBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTH B CEpUU UCTIbITaHu bepHymu

CrnydaiiHast BeTu4nMHa

CrnydaiiHas BeIUYMHA U
pacrpeesieHre BEpOATHOCTEM.
MareMaTtnueckoe OKHUJaHuE U
JIUCTIEPCUS CITyHaliHOU
BeNUYuHBL. [Iprumepsl
MaTEeMaTHYECKOTO OKHUIAHMS KaK
TEOPETUYECKOTO CPEAHETO
3HAYEHMS BEJIUUNHBI.

[TonsiTHe 0 3aKOHE OOIBITUX
yuceln. M3mepenue BeposATHOCTEN
C IIOMOILBIO YaCTOT.
[Tpumenenne 3aKkoHa OONBIINX
qucesn

OcBOUTH MOHATHSA: CIIydaiiHAsl BEJIMYNHA, 3HAUEHUE
CIIy4allHOM BEJIMYUHBI, PACIIPEIECICHUE BEPOSITHOCTEM.
N3yuath u 00Cy:RIaTh IPUMEPHI JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEIUYHH (POCT, BEC YEIOBEKA,
YUCJIIEHHOCTh HACEJICHUS, APYTHe N3MEHUNBbIE BEJIMUNHBI,
paccMaTpUBABIINECS B KypCe CTATUCTHUKH ), MOJIEIIbHBIX
CJIy4allHbIX BEJIMYUH, CBSI3aHHBIX CO CIIyYailHBIMHU
omnbITaMu (OpocaHre MOHETHI, UTPAIbHON KOCTH, CO
CJIy4aifHBIM BHIOOPOM U T. II.).

OcBanBaTh NOHATHA: MATEMAaTUUECKOE OXKHUJJAHUE
CIIy4ailiHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HAYEHUE, TUCTIEPCUS CIIyYalHOW BEJIMYMHBI KaK aHAJIOT
JIMCIIEPCHN YUCIIOBOTO Habopa.

PemiaTp 3a1a4M Ha BBIUUCIICHUE MATEMATUYECKOTO
OXKUJAHUS U TUCIIEPCUM TUCKPETHOM CIIy4ailHON
BEJIMYMHBI 110 38JJTAHHOMY PACHPEACICHUIO, B TOM YHCIIE
3a7a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMH.
3HAKOMHUTBLCH C MATEMATUYECKUM OKUJIAHUEM U
JIMCTIEPCUEN HEKOTOPBIX PACTIPEICICHUH, B TOM YHCIIE
pacrnpeesieHus: CIy4alHOW BEJIMYMHBI «YUCIIO YCIIEXOB) B
cepuu ucnslTanui bepHyiin.
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N3yuaTh 4acToTy COOBITHS B TOBTOPSIOIIUXCS CIIy4alHbBIX
OTBITaX KAaK CIIYYalHYIO BEINYMHY. SHAKOMHUTBHCH C
3aKOHOM 00JbIIMX uKcen (B popMme beprynm): npu
0O0JIBIIIOM YHCJIIE ONBITOB YACTOTA COOBITUS OJIM3KA K €r0
BEPOSITHOCTH.

PemaTs 3a1a4m Ha U3MEpPEHUE BEPOSTHOCTEN C TOMOIIBIO
gacToT. O0Cy:KIaTh pOJb 3aKOHA OOJBIITUX YHUCEI B
000CHOBAHMH YAaCTOTHOTO METOJa U3MEPEHUS
BEPOSITHOCTEM.

O0cy:xnaTh 3aK0H OOJIBIINX YKCE KaK MPOSIBICHHE
CTaTUCTUYECKON YCTONYMBOCTU B U3MEHUMBBIX SIBICHHUSX,
POJIb 3aKOHA OOJIBIINX YUCEI B IPUPOE U B )KU3HU
4eJIoBeKa

OGo6uIeHne, KOHTPOJIb 10 IIpencraBieHve TaHHBIX.

OnucarenpHas CTATUCTHKA.
IToBTOPSITH M3YYEHHOE U BLICTPANBATH CUCTEMY

BeposiTHOCTB cirydaiiHOTro .
3HAHUU.

COOBITHS. DIIEMEHTHI
PemaTh 3a1a4u Ha IpEICTABJICHUE M ONTMCAHUE TaHHBIX.

koMOuHaTopuku. CiryyaiiHbie . N
p yi PemaTth 3a1a4u Ha HaAX0XKJACHUE BEPOSITHOCTEH COOBITHH,

BCJINYHNHEBI U pacCIl JICHH A

pactipesene B TOM YMCJIC B OIIbITaxX C paBHOBO3MOKHBIMU
QJICMCHTAapHbBIMU CO6LITI/I}IMI/I, BCpOSITHOCTCﬁ O6’beI[I/IHeHI/I$I
" ICPCCCUCHU A CO6BITPII>1, BBITUCIIATH BEPOATHOCTU B

OIBITAX C CEPUSMU CIIyYalHbIX UCIIBITAHUI

34
OBHIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

104



