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[TosicHuTenbHAsA 3amucKa

Pabouas nporpamma no yuebHoMmy npenmery «Marematukay (mpenMerHas 00J1acTh
«Marematuka U uH(pOpMaTHKa») (Jajiee COOTBETCTBEHHO — MporpaMMa IO MaTeMaTHKe,
MaTeMaTHKa) BKJIFOYAET TMOSCHUTEIBHYIO 3alHCKy, COACpKaHWE OOydYeHHs, TUTAaHHPYEMBbIC
pe3yJIbTaThl OCBOEHHUS IPOTrPaMMBI IO MATEMATHKE.

[TosicHuTenbHASA 3amUCKa.

[IporpamMma o mMaTemaTHke JJsl oOydaronuxcs 5—9 kinaccoB pa3paboTaHa Ha OCHOBE
OI'OC OOO. B mporpamMme Mo MareMaTUKE YUYTEHbl HJEU W TMOJOKEHUS KOHIICTIUU
pa3BUTHSI MaTEMaTHUECKOTO 00pa3zoBanus B Poccuiickoit deneparuu.

[IpeameToM mMaTeMaTHKU SIBISIIOTCA (PYHIaMEHTaJbHBIE CTPYKTYPhl HAILIETO MHpa —
MPOCTPAHCTBEHHBIE (DOPMBI U KOJUYECTBEHHBIC OTHOIICHUS (OT MPOCTEUIINX, YCBAUBAEMBbIX
B HEIMOCPEJACTBEHHOM OIIBITE, M0 JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHUA
HAayYHbIX W TPUKIQJHBIX HAeH). Marematuueckue 3HaHUS OOECreYMBaIOT MOHUMaHUE
INPUHLWIOB YCTPONCTBA W HCIIOJIb30BaHUA COBPEMEHHON TEXHHKH, BOCIPUATHE H
UHTEPHPETALNIO COLUUATbHOM, 3KOHOMHYECKOW, TOJUTUYECKOM HHPOpMalUU, [ar0T
BO3MOXXHOCTh BBITIOJIHATh PACUEThl M COCTAaBISATh QJITOPUTMbI, HaXOJIUTh W MNPUMEHSTH
dbopMyJIbl, BIaIETh MPAKTUIECKUMU MPUEMAMHI T€OMETPUUYECKUX U3MEPEHUM U MOCTPOCHUI,
yuTaTh MH(OPMALMIO, MPEICTABICHHYIO B BHJE TaOIHI], AUarpaMm MU TpadukoB, KUThH B
YCJIOBUSX HEONPEACIEHHOCTH U TOHUMATh BEPOSATHOCTHBINA XapaKTep CIydailHbIX COOBITHIA.

N3yuenne wmarematuku Qopmupyer y 0Oydaromuxcsi MaTeMaTUYeCKHd CTHIIb
MBIIJICHUS, TPOSBIISIONINICS B ONpECNIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaromuecs
OCBaMBAIOT TaKHe MPUEMBI U METObI MBIIIUICHUS, KAaK UHIYKIHS U ACAYyKIUs, 00001eHre U
KOHKPETHU3aIlsl, aHaJlu3 U CUHTE3, KiIaccupuKaius U cucTeMaTusaius, abCcTparupoBaHue U
aHanorusi. OOBEKTHl MaTEMAaTUYECKUX YMO3aKIIOUCHUN, MpaBuUiia WX KOHCTPYHPOBAHUS
PACKpBIBAIOT MEXaHU3M JIOTUYECKUX TOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE YMEHUS
dbopmynpoBaTh, OOOCHOBBIBATH U JOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM pa3BUBAIOT
JoTHUYecKkoe  MblnuieHue. M3ydyeHue  mareMatnkd — obecneduBaeT  (popMHupoBaHUE
QITOPUTMUYECKON KOMIIOHEHTBHl MBIIUIEHUS W BOCHUTAHUE YMEHHM JI€MCTBOBATH MO
3aJlaHHBIM aJITOPUTMAaM, COBEPLICHCTBOBaTh H3BECTHbIE M KOHCTPYHUpPOBAaTh HOBbIE. B
Ipoliecce PEeIlIeHUs 3a/lad — OCHOBOW y4eOHOH NeATeNbHOCTH Ha ypOKaX MaTeMaTUKH —
Pa3BUBAIOTCS TBOPYECKAS W MPUKIIAIHASL CTOPOHBI MBIIIJICHUS.

OOyyenne MareMaTuke Ha€T BO3MOXHOCTh pPa3BUBaTh y OOYYAIOUIMXCS TOYHYIO,



palMOHAJIbHYI0 M HMHQOPMATUBHYIO peYb, YMEHHE OTOMpaTh HauOoyiee NOAXOASAIINE
A3BIKOBBIE, CHMBOJMYECKHE, TIpauueckue CpeacTBa sl BBIPAXKEHUS CYXACHUH U
HaIJIATHOTO UX MPEJCTaBICHUS.

[Ipy wu3ydyeHHH MaTeMaTUKH OCYIIECTBISETCS o0OIIee 3HAKOMCTBO C METOJaMU
IIO3HAHUS JEHCTBUTEIBHOCTH, NMPEACTABICHUAMU O NMPEAMETE M METOAAX MATEMAaTHKH, UX
OTJIMYUU OT METOJIOB JAPYTUX ECTECTBEHHBIX M T'YMaHUTApHBIX HayK, 00 OCOOEHHOCTSX
IPUMEHEHUSI MAaTEMATUKH JIJISl PEIICHHS HAyYHBIX U NPUKIAIHBIX 33/1a4.

[IpuoputeTHbIME LIETSIMU 00yUEHHUSI MaTeMaTrKe B 5—9 kiaccax sSBISIOTCA:

(opMUpOBaHHE LEHTPAJbHBIX MAaTEMATUYECKUX IOHATUH (YUCIIO, BEJIMYUHA,
reomMeTpuyeckas (Qurypa, IMepeMeHHas, BEpOSITHOCTb, (YHKUHUSA), O0OECIeYNBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00y4aroIUXCS;

MO/BEACHUE OOyYaroUMXCsl Ha JOCTYMHOM JJII HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MATEMATHKM M OKPYXXalOUIEro Mupa, IMOHUMaHWE MAaTEMaTUKH KaK 4YacTH
oO11eil KyJbTYphl YEJIOBEUECTBA;

pPa3BUTHE HWHTEUIEKTYAJbHBIX M  TBOPUYECKMX CHOCOOHOCTEW  OOydYarommxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHHUS,
UHTEpeca K U3yYEHUI0 MaTEMAaTHKH;

dopMupoBaHUe  (QPYHKIMOHAIBHOW  MAaTeMaTHYECKOM  TI'PaMOTHOCTH:  yYMEHHS
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTHUYECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEW B
pEabHBIX JKU3HEHHBIX CHUTyalUsX W TMpPU U3YYEHHUU JIPYTUX YUYEOHBIX IPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEHN U 3aKOHOMEpHOCTEH, (POpMYIMpPOBaTh UX HA A3bIKE MAaTEMAaTHKH
U CO3[]aBaTh MATEMAaTHYECKUE MOJENHU, MPUMEHATh OCBOCHHBIM MaTeMaTHYECKUU amnmapar
JUISL peleHUsl MpPaKTUKO-OPHUEHTHPOBAHHBIX 3a/7a4y, HWHTEPNPETUPOBaTH M OLIEHUBATh
NIOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIE JTMHUM COAEPKAHUS MPOrpaMMbl 10 MaTeMaTHKe B 5—9 kiaccax: «Hucna n
BBIYUCTICHUSD», «Anredpay («Anredpandeckue BhIpaKeHUs», «YpaBHEHUS U HEPABEHCTBAY),
«Dynkuun», «l'eomerpusi» («I'eomerpuueckue ¢GuUrypsl U UX CcBOHCTBa», «M3mepenue
F€OMETPUYECKUX BEIUYMH»), «BeposTHOCTh M cratncTrka». JlaHHbBIE JTUHUM Pa3BUBAIOTCS
napajuiebHO, KaXkJas B COOTBETCTBUHM C COOCTBEHHOH JIOTMKOW, OAHAKO HE HE3aBHCHMO
OJIHA OT APYIOW, a B TECHOM KOHTAKT€ U B3aUMOJICUCTBUU.

ConepxaHue mporpaMmbl MO MaT€MAaTHKE, paclpenesi€éHHOe IO rojaMm o0yyeHwus,

CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUITUAILHBIM BOIIPOCAM



oOyyatouecss oOpamjaiuch HEOJHOKpPaTHO, 4YTOObI OBJIAJIEHHE MAaTeMaTHYeCKUMU
MNOHATUSIMM M HAaBBIKAMHM  OCYILECTBIISUIOCH IOCJIEOBATEIbHO U IOCTYHaTeNbHO, C
coOJo/IeHreM TPUHIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYAJIUCh B OOIIYIO
CHUCTEMy MaTEeMaTHYCCKUX TPEICTABICHUNA OOYUYaAIOIMUXCS, PACIIApSAs U yOIyossst eg,
00pa3ys MpoYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO Maremaruka SBIsSETCS 00s3aTEIbHBIM YYEOHBIM
peIMETOM Ha YypOBHE OCHOBHOTO o00miero oOpa3oBanusa. B 5-9 kmaccax maremartuka
TPAAUIIMOHHO M3YyYaeTCs B paMKax CIECAYIONIMX y4eOHBIX KypcOB: B 5—6 Kjaccax — Kypca
«Marematuka», B 7-9 Kilaccax — KypcoB «Auredpa» (BKIIOYasl 3JIEMEHTHI CTaTUCTUKU U
Teopun BepostHocTed) U «['eomerpusi». Ilporpammoil 1o MaTeMaTHKE BBOJUTCS
CaMOCTOSITENIbHBIN y4eOHBINH Kypc «BeposSTHOCTh U CTATUCTUKAY.

OOmiee yucao0 4YacoB, PEKOMEHJOBAHHBIX [Jii M3y4YeHUsT MaTeMaTuku (0a30BbIi
YPOBEHB) Ha YPOBHE OCHOBHOI'O 0011IeT0 00pa3oBanus, — 952 vaca: B 5 kiacce — 170 gacoB
(5 gacoB B Heneno), B 6 kiacce — 170 yacoB (5 yacoB B Hefen0), B 7 kiacce — 204 gaca (6
4acoB B Hejenmo), B 8 kinacce — 204 gaca (6 gyacoB B Hejelnto), B 9 kinacce — 204 gaca (6 yacoB
B HEJICIIO).

N3yuenne maTeMaTUKU Ha YpOBHE OCHOBHOTO 001Iero 0Opa3oBaHMs HAIIPaBIEHO Ha
JOCTHXKEHHE  OOyYarolMMMCS ~ JIMYHOCTHBIX,  METAmpeAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB OCBOCHHUS YUEOHOTO IIpeaMETa.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS TPOTPAMMBI 10 MATEMATUKE XapaKTEPUIYIOTCS:

1) maTpuoOTHYECKOE BOCITUTAHHE:

MPOSIBJICHUEM HMHTEpPEca K MPOIUIOMY W HACTOSIIEMY POCCHUMCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHXKCHUAM POCCUUCKUX MATEMAaTUKOB W POCCHUMCKOU
MaTeMaTUYECKOW IIKOJIbI, K KCIOJIb30BAHUIO ASTHUX JOCTHUKEHHM B JPYIrUX HayKax H
MPUKIIAJAHBIX cepax;

2) TpakJIaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH TpakAaHWHA M peaju3alliy €ro Ipas,
MPEICTABIICHUEM O MAaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYD,
SIBJICHUI, TIPOIIEYP TPaKIaHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHUIO DJTHYECKUX MpoOJIeM, CBS3AaHHBIX C TPAKTUUYECKUM TMPUMEHEHUEM
JOCTHUKEHUM HAayKH, OCO3HAaHUEM BaXXHOCTH MOPAJIbHO-dTUYECKUX MPHUHIMIIOB B

JEATEIIbHOCTU YYEHOT0;



3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PELUEHUM MPAKTUYECKUX 3a]a4 MAaTEMaTHUECKON
HANpPaBJIEHHOCTH, OCO3HAHUEM BA)XHOCTH MAaTEMaTHYECKOTO0 0Opa30BaHUsl Ha MPOTKEHUU
BCEH JKU3HM JUIS yCTIEIHOW MPpOo(ecCHOHATBbHON e TeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM U MTOCTPOECHUEM MHIUBUIYaJIbHON TPAEKTOPUH 00pa30BaHuUs
Y )KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTUYECKOEC BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLUMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUATHIO MAaTEMaTUYECKHUX
OoOBEKTOB, 3aJay, pELIEHUH, pacCyXKICHUH, YMEHUI0 BHAETb MaTEeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) IIEeHHOCTH HAYYHOTO MTO3HAHHUS:

OpUEHTALIMEN B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MTPEACTABICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKa, MPUPOABI M OO0IIECTBA, MOHUMaHUEM
MaTEeMaTHYECKON HayKH KakK c(epbl 4eJOBEUYECKOW NEeATENbHOCTH, 3TAllOB €€ pa3BUTUS U
3HAYUMOCTH JUIsl  Pa3BUTHS [UBWIM3AIMH, OBIAJCHHEM S3bIKOM MaTEeMAaTHKH U
MaTeMaTHYECKON KyJIbTypoll KakK CpEACTBOM IMO3HAHUS MHUPA, OBIAJECHUEM MPOCTEHIINMU
HaBbIKaMU HCCIIE0BATEIbCKOM e TEIbHOCTH;

6) ¢usmueckoe BocnuTanue, GopMUPOBAHUE KYIBTYPHI 3J0POBbS U 3MOIMOHAIEHOTO
0JIaronoayuuns:

TOTOBHOCTBIO MPUMEHITh MaTeMaTUYECKHE 3HaHMsS B HMHTEPECax CBOETO 3/I0POBb,
BEJICHUSI 3/J0POBOrO 00pa3a KMU3HHU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATHIH
U OT/bIXa, peryJisipHas puznyeckasi akTUBHOCTb), C(DOPMUPOBAHHOCTHIO HAaBbIKA pedeKCcHH,
pU3HAHUEM CBOETO TpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa JIPyroro 4elIoBeKa;

7) PKOJIOTHYECKOE BOCITUTAHHE:

OpUEHTallMel Ha NPUMEHEHHWE MATeMaTH4YEeCKHMX 3HAaHUW s peleHus 3aaad B
00JIaCTH COXPAHHOCTH OKpYXalolleld cpefbl, MIAHUPOBAHUS TIOCTYNKOB U OLEHKH HX
BO3MOYHBIX TOCIJIECTBUN Ui OKPY’KAIOIIEH Cpebl, OCOZHAHUEM IJI00aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHUS;

8) amanrarus K U3MCHSIOUIMMCS YCIIOBHSM COIMATIbHOM U MIPUPOIHOM Cpeibl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBUSAX HEOMPEACNEHHOCTH, TOBBIIICHHIO YPOBHS
CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSATEIbHOCTh, B TOM YHCJIE YMEHHUE YIUTHCS Y

APYyTHuX J'IIO,[[GfI, HpI/I06peTaTb B COBMECTHOMI ACATCIBbHOCTH HOBBIC 3HAHHWS, HABBIKHM H



KOMITETEHIIUU U3 OIbITa IPYTHUX;

HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4ucjie (POpMYyIHpPOBaAThH
UJICH, TIOHSTHS, THIOTE3bl 00 00BEKTaxX W SIBJICHUSIX, B TOM YHCJIE paHEEe HE H3BECTHHIX,
O0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHWW M KOMIICTCHTHOCTEW, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOMNN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBIC PCIICHUS H
nencTBUs, HOPMYIUPOBAThH M OLICHUBATH PUCKH M TIOCIEACTBUS, (POPMHUPOBATH OTIBIT.

B pesynbrare ocBOoeHHS MpOrpaMMBbl M0 MaTeMAaTHKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanusi y oOywaromierocs OyayT chOpMHpPOBAHBI MeETaNpeAMETHBIE pPE3yJIbTaThI,
XapaKTepU3yIoluecs: OBJIaJCHUEM YHUBEPCAIBHBIMU IO3HABATEIbHBIMU JICUCTBUSAMH,
YHUBEPCATHHBIMA KOMMYHUKATUBHBIMHA JICUCTBUSAMH W YHHUBEPCATBLHBIMH PETYIISITHBHBIMHU
JEUCTBUSIMH.

VYHuBepcagbHble TO3HABATEIbHBIC JAEUCTBUS 0OecrneunBaroT (popmMupoBaHre 06a30BBIX
KOTHUTHUBHBIX TPOILIECCOB OOydYaromuxcsi (OCBOCHHE METOJOB IMO3HAHUSL OKPY>KAIOIIEro
MUpa, MPUMEHEHUE JIOTUYECKUX, HCCIEAOBATEIbCKUX OMepalui, yMEeHHl padoTaTh ¢
uHdopmarmein).

V¥ oOyuatomierocs 6yyT chopMUPOBaHBI CIEAYIONIUE 0Aa30BbIE JOTUUECKUE AEHCTBUS
KaK 4aCTh YHUBEPCAJIbHBIX MTO3HABATEIbHBIX YUEOHBIX ICUCTBUM:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
MOHATUH, OTHONIEHUH MEXIY TMOHATUSIMH, (OPMYIUPOBATH OINPEACICHUS] TIOHSITHH,
yCTaHaBJIMBATh CYILIECTBEHHBIN MpPHU3HAK KiIacCU(UKALMKM, OCHOBaHUS JJIsi 00OOIIECHUS] U
CpaBHEHMSI, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (POPMYyIHUPOBATH U MPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULIaTeIbHBIC, €IUHUYHBIC, YACTHBIC U O0IIME, YCIOBHBIC,

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTUBOPEUYHUS B
dakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU JJISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPECUHNIL;

MPOBOAUTH BBIBOJALI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3ouparh J10Ka3aTelbCcTBA MAaTeMaTHYECKUX YTBEPXKIAEHUU (IpsMble W OT

HpOTI/IBHOFO), MMPpOBOAHUTL CaAMOCTOATCIIBHO HCCIIOKHBIC J0KAa3aTCJIbCTBA MATCMATHYCCKUX



(bakToB, BBICTpaWBaTh aApPryMEHTAllMIO, TPUBOJUTH TNPUMEPbl W  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CMOCO0 perieHuss yd4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelieHusi, BBIOMpaTh HanOoJiee MOAXOASIIMNA C Y4ETOM CaMOCTOSITENBHO BBIJEIEHHBIX
KPUTEPUEB).

VY oOyuatomierocst 0yayT chopMHpOBaHbI cieaylomue 0a30BbIe HCCIENOBATEIBCKUE
JIEUCTBUS KaK YacCTh YHHUBEPCAIBHBIX MO3HABATEIHHBIX YUCOHBIX JCHCTBUM:

WCIIOJIb30BaTh  BONPOCHI ~ KAaK  MCCIEIOBAaTEIbCKUA  WMHCTPYMEHT  IO3HAHUA,
dbopMyIUpOBaTh BOMPOCHL, (PUKCUPYIOIIME NPOTUBOpEUHE, MPOOJIEMY, CAMOCTOSTEIHHO
yCTaHaBJIMBaTh HCKOMOE U JlaHHOE, (OPMHUPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO
MO3ULIMI0, MHCHHUE;

MIPOBOJIUTH IO CAMOCTOSITEBHO COCTAaBJIEHHOMY IUIAHY HECIOKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE MCCIENOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro OOBEeKTa,
3aBUCHUMOCTEN 0OBEKTOB MEX1y COOOM;

CaMOCTOSITeNIbHO  (hopMyIupoBaTh 00OOIIEHHUSI Y  BBIBOABI IO  pe3yjbTaraMm
IPOBENEHHOIO HAOMIOACHUS, HCCIENOBaHUS, OLEHUBATh JTOCTOBEPHOCTh IOJYYEHHBIX
PE3yJbTaTOB, BHIBOJAOB U 0000IIEHHUI];

MPOTHO3MPOBaTh  BO3MOXKHOE  pa3BUTHE  IMpoliecca, a  TaKXKe  BBIJBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

VY obOyuaromierocst OyayT chopMUpOBaHbl yMEHUs paboTaTh ¢ HHGOPMAIIUECH KaK 4acTh
YHUBEPCAIbHBIX TTO3HABATEIBHBIX YUEOHBIX IEHCTBUIA:

BBISIBIISATh HEAOCTATOYHOCTh M M30BITOYHOCTH WH(OpPMAINH, TaHHBIX, HEOOXOIUMBIX
JUTSL peLIeHUs 3a/1auu;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHGOOPMAIIIIO
Pa3IUYHBIX BUJOB U (HOPM MPECTaBICHUS;

BbIOMpaTh (opMy TNpencTaBlieHUs HWHOOpPMAUMU M WIUIIOCTPUPOBATH peIllaeMble
3a/1a4d CXeMaMHu, TuarpaMMaMi, HHOU rpaduKoi U MX KOMOWHAIIHSIMU;

OIICHUBATh HAAEKHOCTh MH(MOPMAIIMH 110 KPUTEPHSIM, MPEUIOKEHHBIM YIUTEIIEM WU
chopMyITUPOBAHHBIM CAMOCTOSITEIIHHO.

VYHuBepcagbHble KOMMYHHKAaTHBHbIE IEHCTBUS 0OOecneunBaroT CHOPMUPOBAHHOCTH
COIIMAJIbHBIX HABBIKOB O0YYaIOIIMXCA.

VY obyuatomierocs 0ynyT chopMUpOBaHbI YMEHHSI OOIICHUS KaK 4acTh YHUBEPCATbHBIX



KOMMYHUKATHUBHBIX Y4€OHBIX E€HCTBUIA:

BOCIIPUHUMATh U (DOPMYJIMPOBAThH CYkKJACHHUS B COOTBETCTBUU C YCIOBHUSAMHU U LIETSAMU
001eHus, ICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MTUCHhMEHHBIX
TEKCTaXx, 1aBaTh MOSCHEHUS M0 X0y PEIICHUS 3a/1a4 U MOJTYUYECHHBIM pe3yJibTaTaMm;

B X0J1€ 00CY>KIEHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1aeMON TEMBbI, IPOOJIEMBI,
peraemMoit 3aJ1aun, BbICKa3bIBaTh UJICH, HAIICJICHHBIEC HA TTOMCK PEIICHHUS], COITOCTABISTh CBOU
CyXJCHUSI C CYXICHUSMH JAPYrUX YYaCTHUKOB Juajora, OOHapy>XUBaTh pa3iuyue Hu
CXOZICTBO MO3UIIHI, B KOPPEKTHOH opme POopMyTUpOBATh Pa3HOTIACHS, CBOH BO3PAKCHHUS,

IPEICTaBIATh PE3YbTaThl PEIICHUS 3aa4d, SKCIIEPUMEHTA, UCCIICIOBAaHUS, TIPOEKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUIGHUS C YYETOM 3a7ad MPE3CHTANH U
0COOEHHOCTEN ayJUTOpPUHU.

VY oOyuaromerocss OyayT choOpMUpPOBaHbI yMEHHUS COTPYJHHYECTBA KaK 4YacTh
YHUBEPCAIbHBIX KOMMYHUKATUBHBIX YUEOHBIX JEHCTBUN:

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIWBHUIYATbHOU pabOThHI
P PEIICHUU YYeOHBIX MAaTEMATHUYECKUX 3a]1a4;

MIPUHUMATH 11€7Tb COBMECTHOM JEATEebHOCTH, IJIAHUPOBATH OPTraHU3aIMI0 COBMECTHOM
paboThl, pacnpenessTh BUAbI padOT, JOTOBAPUBATHCI, OOCYXKIaTh IMPOIECC M PEe3yJbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHUX YEJIOBEK;

y4acTBOBaTh B TpyHHoBbIX ¢opmax paldoThl (0O0CyX IaeHUs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBbl U JPYTHE), BBIIOJHATH CBOIO YacTh PabOThI M KOOPAMHUPOBATH CBOU
JEUCTBUS C JIPYTMMU YJICHaMHM KOMaHIbI, OIICHHBATh KauyeCTBO CBOETO BKJaJa B OOLIUI
MPOAYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

VYHuUBepcanbHbIE PETYJISITUBHBIE JEHCTBUS 00ECIeUnBaOT OPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK M KM3HEHHBIX HABBIKOB JTUYHOCTH.

VY obyuaromerocs OyayT chHOpPMHUPOBAHBI yMEHHUS CaMOOpPTaHU3AIMHM KaK YacThb
YHUBEPCAIBHBIX PETYJIATHBHBIX YUCOHBIX ACHCTBUI:

CaMOCTOSITENIbHO COCTaBIISATh IJIaH, alTOPUTM pELIeHUs 3aJayd (UJId €ero 4acTh),
BBIOMpATh CIMOCOO pemeHuss ¢ y4e€ToM UMEIOIMIUXCS PECYpCcoB W COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(popmanuu.

Y oOyuaromerocss OyayT cpopMHUpOBaHbI yMEHUSI CaMOKOHTPOJS KaK 4YacTh

YHUBEPCAJIbHBIX PErYISATUBHBIX YUEOHBIX AEHCTBHIA:



BJAJI€Th CIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTta peleHMs
MaTEeMaTUYECKOH 3a/1a4H;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPHU PELICHUM 3a]1a4d, BHOCHUTD
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIHCTB, HAMJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa AEATEIBHOCTH MIOCTABJICHHOM LIEIU U YCIOBUAM,
OOBSCHATh MPUYUHBI JOCTHXKCHUS WIM HEAOCTH)KCHMS LIEIH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.

IIpeameTHBIE pe3yabTaThl OCBOCHUS IPOTPAaMMBbI IO MAaTEMAaTHKE INPEICTaBICHBI I10
rogaMm oOydeHuss B paMKax OTHENbHBIX Y4YeOHBIX KypcoB: B 5—0 Kiaccax — Kypca
«Maremaruka», B 7-9 kiaccax — KypcoB «Auredpa», «l'eomerpusi», «BeposTHOCTh H

CTaTHUCTHUKA).

PabGouas mporpamMma yueGHOro kypca «Marematuka» B 5—6 Kkiaccax (manee
COOTBETCTBEHHO — IIpOrpaMma yuyeOHoro Kypca «MaTtemaThka», y4eOHbIH Kypc).

[losicHuTenbHAS 3aIMCKA.

[TpropuTeTHBIMH LIETIMU 00yUEHUSI MaTEMAaTUKe B 5—6 Kilaccax sIBISIOTCA:

MPOJIOJDKEHHE  (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX MOHATHH  (4YUCTO,
BEJIMUMHA, TreomeTpudeckas  ¢urypa), oOecCreyuBalOIIMX  MPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4arOIINXCs;

pa3BUTHUE UHTEIUICKTyaJIbHBIX W TBOPYECKHUX CIHOCOOHOCTEM  OOywarouuxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUW, HWHTEpeca K H3YUYEHHUIO
MaTE€MaTUKH;

noJBeJeHNEe OOydaroluxcss Ha JOCTYIHOM JUIsi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MATEMATUKN U OKPY’KAIOIIET0 MHUPA;

dopMupoBaHue  (QPYHKIMOHAIBHOW  MaTeMaTUYEeCKOM  TI'paMOTHOCTH:  yMEHHS
pacno3HaBaTh MaTeMAaTHUYECKHE OOBEKTHl B PEAbHBIX JKU3HEHHBIX CUTYALUSIX, TPUMEHSITh
OCBOCHHBIE YMEHUS I PEIICHUs NMPAKTHUKO-OPUEHTUPOBAHHBIX 337a4, UHTEPIPETUPOBATH
NOJIyYEHHBIE PE3YJIBTATHI U OLICHUBATh X Ha COOTBETCTBUE MPAKTUYECKON CUTYALIMH.

OcCHOBHBIE TUHUU COJEPKAHUS Kypca MaTeMaTHKU B 5—6 Kiiaccax — apudmeTndeckas
U TeOMETpUYECKasl, KOTOpblE pPa3BUBAIOTCA MapajuleNIbHO, KaXKJIas B COOTBETCTBUHU C

cOOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCHUMO OJ[HA OT JPYTOd, a B TECHOM KOHTAKTE U



B3aUMOJEUCTBUM. Takxke B Kypce MaTeMaTUKU IIPOUCXOJUT 3HAKOMCTBO C JJIEMEHTAMH
aJireOppl U ONUCATENBHON CTATUCTUKH.

Nzydenne apudmernyeckoro MaTepuana HAYMHAECTCA CO CHCTEMAaTU3allui U Pa3BUTHUS
3HAaHUW O HATYPaJIbHBIX UMCIaX, MOJyYEHHBIX HAa YPOBHE HAaYaJIbHOTO 0O0IIEero 00pa3oBaHus.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKHM U (POPMHUPOBAHHE HOBBIX
TEOPETHUYECKUX 3HAHUM COUYETAETCS C PA3BUTHEM BBIUMCIUTEIBHON KYJIbTYPbI, B YACTHOCTH C
oOydeHHeM TpPOCTEHIIUM TpuéMaM TMPUKUAKA U OLEHKH pPE3yJIbTaTOB BBIYUCICHUU.
W3yueHue HaTypajdbHBIX YHMCENI IPOJOJDKAETCS B 6 Kilacce 3HAKOMCTBOM C HayaJlbHBIMU
HNOHATUAMU TEOPUHU JEIUMOCTH.

Hayano u3yuyeHus: OObIKHOBEHHBIX U JECSITUYHBIX ApoOei OTHECEHO K 5 Kiaccy. JTo
NEPBBIM 3Tal B OCBOEHUM JApOOEH, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX IpOoOed B MOJHOM OOBEME
IPEIIIECTBYET U3YUCHHIO AECITUYHBIX APOOEH, YTO 1I€IEeCO00Pa3HO C TOUKH 3PEHUS JIOTUKH
U3JI0’)KEHUSI YMCIIOBOM JIMHHUM, KOTJa MpaBuiia ACUCTBUNA C JECATUUYHBIMH APOOSIMH MOKHO
000CHOBaTh YK€ HM3BECTHBIMH QJITOPUTMAMHU BBINOJIHEHUS JEHCTBUNA C OOBIKHOBEHHBIMU
Ipo0siMU. 3HAKOMCTBO C AECATUYHBIMU IPOOSMH PACHIMPUT BO3MOKHOCTHU ISl TOHUMAHUS
0oOy4JalIMMHUCS MPUKIATHOTO TMPUMEHEHUS HOBOM 3alMCH MpPU HU3YYEHUU JAPYTUX
NIPEAMETOB U TPU IMPAKTUYECKOM HMCHOJIb30BaHMHM. K 6 Kiaccy OTHECEH BTOpOW ATall B
U3YYEHUU Jpo0el, Te MNPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPABHEHUS U
npeoOpazoBaHusl ApoOei, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX AJITOPUTMOB, OTTaYMBaHUE
TE€XHUKH BBIUMCICHHUH, B TOM YKCJI€ 3HAYCHUM BBIpAKEHUH, COAepKAIIUX U OOBIKHOBEHHBIE,
U JeCATUYHBbIE ApOOM, YCTAHOBJIEHUE CBS3€d MEXIy HHUMH, PACCMOTPEHHE NPHUEMOB
pemieHust 3amad Ha ApoOu. B Hauwane 6 kiacca NPOUCXOIUT 3HAKOMCTBO C MOHATHEM
IPOLICHTA.

Oco0eHHOCTHIO U3yUEHUS MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHUCEN SIBISIETCS TO, UTO
OHHM TAaKXX€ MOTYT pacCMaTpUBATBHCS B HECKOJIBKO 3TanoB. B 6 Kiacce B Hadalle U3y4YEHHUs
TeMbl «II0JI0KUTENBHBIE U OTPULIATENBHBIE YUCIA» BbIAEHsAeTCA noaTema «Llenbie uncnay, B
paMKax KOTOpOMl 3HAaKOMCTBO C OTPHULATEIBHBIMA YHCIAMH UM  JIEUCTBUSIMU C
MOJIOKUTEJIBHBIMUA U OTPULIATEIbHBIMUA YMCJIaMU IIPOUCXOJHUT HA OCHOBE COAEPKATEIBHOIO
MO/X0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH OOYYAIOIIMXCS MPAKTUYECKH
CO BCEMU OCHOBHBIMHU TMOHSTUSMHU TE€Mbl, B TOM YHCJIE€ U C MPAaBWIAMH 3HAKOB MpH

BBITIOJIHEHUH apu(MeTHdecKux JaeucTBuil. V3ydeHwe panvoHadbHBIX 4YHcCen OyaeT



IIPOJIOJKEHO B Kypce anredphl 7 Kiacca.

[Ipu o0OyyeHMM pElIeHUI0 TEKCTOBBIX 3alad B S5—6 Kiaccax HCHONb3YIOTCA
apudpmeTndeckne npuéMel pemeHus. [Ipu oTpaboTKe BHIYUCIUTEIBHBIX HAaBBIKOB B 5—6
KJIacCaX pacCMaTpPUBAIOTCA TEKCTOBBIE 3aa4M CIEAYIOIIMX BUAOB: 33Ja4d HA JBWKCHUE, HA
4acTH, Ha MOKYNKH, Ha pabOTy U MPOU3BOJUTEIHLHOCTh, Ha MPOLICHTHI, HA OTHOILICHUS U
nponopiur. OOyuyaroniydecs 3HAKOMSTCS C MNOpuéMaMH pEIIeHUs 3a1ad  nepedopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboraTh ¢ wHMOpMAaIMel, mpeacTaBieHHON B ¢dopme
TAOJHI] WK JUATPaMM.

B mporpamme ydeOHOro kypca «MaremaTtuka» MpeaycMOTpeHO (HOPMHUPOBAHUE
MPOIEIEBTUUECKUX aJIreOpandecKux MpeicTaBlieHnid. bykBa kak cUMBOJI HEKOTOPOTO YUCIa
B 3aBUCMMOCTH OT MaTE€MaTUYE€CKOrO KOHTEKCTa BBOJMUTCA IIOCTENEHHO. byKBEHHas
CHMBOJIMKA IIMPOKO HCMOJB3YEeTCS MPEXJEe BCEro Ui 3alucu OOIUX YTBEPXKICHUN U
npeayioKeHnt, (Gopmylsl, B YaCTHOCTU JUIsl BBIUMCICHUS TEOMETPUYECKUX BEIMYHMH, B
KA4ueCTBE «3aMECTUTENS» YHUCIA.

B mporpamme yueOHOro kypca «MaremaTukay IpeAcTaBieHa HArJsIHas T€OMETpUS,
HalpaBJICHHasT Ha pa3BUTHE OOPA3HOTO MBIIUJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHUS,
U300pa3UTENbHBIX yMEHUH. OTO BaXHBIM H3Talm B M3YYCHUH TE€OMETPHUH, KOTOPBIM
OCYLIECTBISIETCS HAa HArjsgHO-TIPAKTHYECKOM YpOBHE, OMHMPAETCA Ha HArjsgHO-00pa3zHoe
MBIIIUICHUE 00y4Jaronuxcs. bomibinas poias OTBOJUTCS MPAKTUYECKON NESATEILHOCTH, OIBITY,
OKCIIEPUMEHTY, MojenupoBaHuio. OOydJaronyecss 3HAKOMSTCS C TeOMETPUUYECKUMU
¢dburypamu Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTYPAIUSIMU, YIaTCs
M300pakaTh WX HA HETMHOBAHHOM M KieTyaTol Oymare, paccMaTpHBAIOT UX MPOCTEHIIne
cBoiicTBa. B mpormecce U3yyeHHS HArMAOHOM TEOMETPUHM 3HAHUS, TOJYYECHHBIE
o0ydJaronmMMucs Ha YpPOBHE HAuyajJbHOTO 00IIero oOpa3oBaHUs, CHCTEMATH3UPYIOTCS U
PpaCIIUPSIFOTCHL.

CornacHo y4eOHOMy MjiaHy B 5—6 Kilaccax M3y4yaeTcs MHTETPUPOBAHHBIA MpeaMeT
«MaremaTukay, KOTOPbIN BKIIFOYAeT apu(PpMETUUECCKUN MaTepual U HArJsSIHYI0 T€OMETPHIO,
a TaKXe TMPONEACBTUYCCKUE CBEIEHUA U3 anreOpbl, JJIEMEHThl JIOTUKM W Hayaia
OIMCATEIBbHON CTAaTUCTHUKH.

OOG1ee yucao 4acoB, peKOMEHIOBAHHBIX VISl M3yUeHHUsST MaTemMaTuku, — 340 yacoB: B 5

kiacce — 170 vacoB (5 yacoB B Hefen0), B 6 kiacce — 170 yacoB (5 4acoB B HEEINIO).



Coneprxanue o0yueHus B 5 Kiacce.

HarypanbHble unicna u HyJb.

Hartypansnoe uucio. Psg Hatypansubix uncen. Yucno 0. M300pakeHne HaTypaabHBIX
YuCcel TOYKaMU Ha KOOPJIMHATHOM (YMCIOBOM) IPSIMOA.

[To3unmonHas cucrteMa curciieHus. PuMckas Hymepalusi Kak IpuMepP HEMO3UIIMOHHOM
CHUCTEMBI CUHCIICHHUS. JlecsiTuUHas cuctemMa CUMCIEHUSI.

CpaBHEHHE HATYypaJIbHBIX YMCEJI, CPABHCHHE HATYPAIBHBIX uncen ¢ HylaéM. CrocoObl
cpaBHeHUs. OKpyTJIeHUE HATypalbHBIX YUCET.

CiioxeHre HaTypallbHBIX YHCEJ, CBOMCTBO HYJS NHpPHU CIOKEHUHU. BblunTaHue Kak
NeNcTBUE, OOpaTHOE CIIOKEHUI0. YMHOKEHHE HATypaJlbHbIX YHCEN, CBOMCTBAa HYJS U
CAUHULIBI PU YMHOXKEHUHU. JleneHue Kak JeicTBrue, oOpaTHOE YMHOXKEHUI0. KOMIIOHEHTHI
NEUCTBUN, CBsI3b MExJIy HuUMHU. I[IpoBepka pe3yinbrara apudMeTHUYECKOro AeMCTBUS.
[lepemecTuTennbHOE ¥ COUYETATEIHLHOE CBONCTBAa (3aKOHBI) CIOXKEHHS M YMHOXCHUS,
pacrnpeienuTeIbHOEe CBOMCTBO (3aKOH) YMHOKEHHSI.

Hcnonbs3zoBanne OyKB a1 0003HAUEHHUS] HEU3BECTHOIO KOMIIOHEHTA U 3allCH CBOMCTB
apupMETUIECKUX JEHCTBUI.

JlenuTenn W KpaTHBIE YHWCIA, PA3JI0KEHUE Ha MHOXHUTENH. [IpocThie M cocTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ oCTaTKOM.

Crenenb ¢ HaTypajJbHBIM TOKa3aTejleM. 3aluCh YMClia B BUAE CYMMBI pa3psiIHBIX
cJaraeMablIXx.

HucmoBoe BblpakeHUE. BpIluMCiIeHHE 3HAYEHUM YHUCIOBBIX BBIPAXECHUH, NOPSIIOK
BBITIOJTHEHUS JIeWcTBUM. Mcmonb3oBaHWE TPU  BBIUMCICHUSIX TEPEMECTUTEIBLHOTO U
COYETATEIbHOTO CBOMCTB (3aKOHOB) CIOXEHUS W YMHOXEHHUSA, pPaclpeleIuTeIbHOrO
CBOMCTBA YMHOXECHHS.

JpoOwu.

[IpencraBienne o apoOu Kak crmocoOe 3amucu 4acTdh BeIMYUHBI. OOBIKHOBEHHBIC
npoou. IlpaBunbHblE W HempaBWibHbIe JpoOu. CMemiaHHas ApoOb, TMPeACTaBICHUE
CMEIIaHHOW NpoOu B BHJE HEMPABWILHOW APOOM W BBIJICICHUE IIEJIOW YacTH 4YWCla U3
HempaBuwiIbHOU Apoou. M3o0pakenne apoOeit ToukaMu Ha 4YUCIOBOW mpsimon. OCHOBHOE
cBoiictBo apobu. Coxkpaienue apoOei. IlpuBeneHue ApoOM K HOBOMY 3HAMEHATEIIO.
CpaBHeHue apo0eii.

CrnoxeHrie ¥ BRIUMTAaHUE JIpoOel. YMHOKEHHUE U JeJICHUEe Ipo0ei, B3auMHO-00paTHbIe



npobu. HaxoxaeHue yacTy 1eaoro U 1ejaoro o ero 4YacTu.

JHlecatuunas 3amuch ApoOei. IlpeacraBieHue AecATUYHONM JpoOM B BHJE
OObIKHOBEHHON. M300pakeHUEe NECATHUHBIX JpoOeil TOYKaMH Ha YHCIOBOM MPSIMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckre IEUCTBUS C JECATUYHBIMHU JpoOsMu. OKpyIJIeHHE eCATUYHBIX
JTpoOeii.

Pemenune TekcToBBIX 3a1a4.

Pemenne TekcTOBBIX 3a/1a4 apupMeTHIeCKIM criocoOoM. Permienue nornueckux 3agau.
Pemenue 3amau mepebOpoM BceX BO3MOMKHBIX BapuaHTOB. McCrosb3oBaHUE MpPU pELICHUU
3a]1a4 TaOJIUL U CXEM.

Pemienne 3amad, comepikampx 3aBUCUMOCTH, CBSI3BIBAIOIINAE BEJIWYUHBI: CKOPOCT,
BpEMSsI, PACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb. EIMHULIBI U3MEPEHUs: MacChl, 00bEMa,
LIEHbI, PACCTOSHUSA, BPEMEHHU, CKOpPOCTH. CBS3b MEXAYy €IWHHLAMH W3MEPEHHUS KaXKI0N
BEJIMYUHBI.

Pelenne oCHOBHBIX 3a71a4 Ha IpOOH.

[IpeacTaBieHre NaHHBIX B BUE Ta0IMI], CTOI0OYATHIX JUATPAMM.

Harnsnnas reomerpusi.

Harnsanaele npeacraBienust o purypax Ha IUIOCKOCTU: TOYKA, IpsiMasi, OTPE30K, JIyd,
yroJl, JIOMaHasi, MHOTOYI'OJIBHUK, OKPY’KHOCTb, Kpyr. YToJ. IIpsAmoii, OCTpbIi, Tymou H
Pa3BEPHYTHIN YIJIbIL.

JlniHa oOTpe3ka, METPUYECKUE EIUHMIbBI JUIMHBL. [[TMHA JOMaHOW, NEPUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C HOMOILBIO TPAHCIIOPTHUPA.

Harnsnuele mnpeacraBieHuss o  (urypax Ha  IJIOCKOCTH:  MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o0paxxenne ¢uryp, B TOM 4Hcie Ha kieryato Oymare. Iloctpoenue
KOH(pUrypauuii U3 yactel npsaMon, OKpPY>KHOCTH Ha HEJIMHOBAHHOW W KJIeTYaTOW Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB NMPSAMOYTOJIbHUKA, KBAIpaTa.

[nomane IIPSAMOYTOJIbHUKA 17} MHOI'OYT'OJIbHUKOB, COCTaBJICHHBIX u3
OpSIMOYTOJIBHUKOB, B TOM uucie Guryp, u3o0pak€HHBIX Ha KieTdyaTroi Oymare. Eaunuiib
U3MEPEHUS TIOIIA/IN.

Harnsnnele mnpeacTaBieHUss O MPOCTPAHCTBEHHBIX (Urypax: MPsMOYTOJIbHBIN

napajienenunen, kKy0, MHororpaHHuku. HM3o00paxkeHue MPOCTEUIINX MHOTOTPAHHHUKOB.



Pa3BépTku kyOa u mapamwienenuneaa. Co3paaHue MOeNe MHOTOrpaHHUKOB (M3 Oymarw,
MPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O6BEM PSIMOYTOJIBHOTO Napajuieenunea, kyoa. Enunursl usmMeperus oobéma.

Conepxanue o0ydeHus B 6 kiacce.

HarypanbHble uncina.

Apudmernueckre ASUCTBUS ¢ MHOTO3HAYHBIMHU HATypalbHBIMU YUCIaMH. YucCIOBbIE
BBIDAKEHHUSI, TMOPSIIOK  JEHCTBUM, MCIOJIb30BaHUE CKOOOK. Mcrmonb3oBaHue 1mpu
BBIYHCIICHUSX NEPEMECTUTEIBHOIO M COYETATEIbHOIO CBOMCTB CIIOKEHHS M YMHOXXEHHS,
pacrpeneauTeNbHOr0 CBOMCTBa yMHOKEHNA. OKPYTIIEHHE HATYpPaJIbHbBIX YHCEL.

JlenuTenu M KpaTHbIE 4MClla, HAMOOJIbIINKA OOIIMM AENUTEeNb U HauMeHblIee ollee
KpaTHoe. /[eanmMocTh CyMMBI U POU3BEACHHUS. [[eeHre ¢ 0OCTaTKOM.

HpoOu.

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JpoOH, cokpaieHue apodeii. CpaBHeHUE
U ynopsiiouuBaHue poOeil. Pemenne 3a1a4 Ha HaX0XKJIEHUE YAaCTH OT LIEJIOT0 U LIEJIOro IO
ero dactu. J[poOHoe uucio Kak pe3ynbTaT aeneHus. [IpeacTaBieHue AeCATUYHOM poOU B
BUJI€ OOBIKHOBEHHOU APOOM M BO3MOXKHOCTH MPEIACTaBICHUS] OOBIKHOBEHHON IpOOU B BUJIEC
JecATUUHOM. JlecaTuunble qpodu U MeTpuyecKkas cucreMa Mep. Apudmernyeckue IeHCTBUS
Y YKCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U AECATUYHBIMU JPOOSMHU.

OtHomienue. [lenenne B JaHHOM OTHOuIeHMH. Macmral, nponopuus. [Ipumenenue
IIPOIIOPLMN PU PEIICHUHN 3a]1a4.

ITonsiTe npoueHTa. BplumcieHne NpoOLEHTa OT BEJIWYMHBI M BEIMYHMHBI 10 €€
IPOLIEHTY. BbIpakeHHne MpOIEHTOB AE€CATUUHBIMU ApoOsiMuU. Pemienue 3a1ad Ha MPOLEHTHI.
BoIpakeHre OTHOIICHHS BEIMYKH B MPOIIEHTAaX.

[TonoxxuTenbHbIE U OTPULIATEIIBHBIEC YUCTIA.

[TomoxurenbHple u oTpuuarensHble uncna. Lleasie uwncma. Moayne 4wucna,
reoMeTpuyecKas MHTepHpeTauus MoAyJs uucia. M3o00paxkeHue 4ducesl Ha KOOPAMHATHOU
npsimoil. UwucnoBble npomexyTku. CpaBHeHue uyucen. ApudmMmeruyeckue JeHUCTBHUS C
MOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU YHCIIAMM.

IIpsMoyrosnbHass cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKHM Ha
miockoctu, abcumcca W opauHata. [locTpoenue Toyek W Quryp Ha KOOPAMHATHOU
MJIOCKOCTH.

bykBeHHbBIE BBIpaKEHHUS.



[Ipumenenue OyKB Il 3alMMCHM MATEMAaTHYECKUX BBIPAKEHUM M MPEJIOKEHUN.
CpoiicTBa apu@meTHUecKux AercTBU. BykBeHHbIE BBIpa)KEHUS M YHUCIJIOBBIE MOJACTAHOBKHU.
bykBeHHbIE paBeHCTBa, HAXOXKJIEHHWE HEU3BECTHOro KommoHeHTa. Mdopmyinbl, (opmysbt
nepuMeTpa U IIOIaIn MPSIMOYTOJIbHUKA, KBaipaTa, 00bEMa napasuiesenunena u Kyoa.

Pemenne TekcTOBBIX 3a/1a4.

Peienne TekcTOBBIX 3a7a4 apumeTHuecKkuM crnocoOoM. Perienne toruyeckux 3aaad.
Pewrenne 3amay nepeObOpoM Bcex BOZMOMXKHBIX BAPUAHTOB.

Pemienne 3amad, comepkamumx 3aBUCHUMOCTH, CBSI3BIBAIOLIMX BEJIMYMHBI: CKOPOCTB,
BpEMsi, pacCTOsiHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJAUTEILHOCTh, BpEeMs, 00BEM
paboThl. EquHuIbl N13MEpeHns: Macchl, CTOMMOCTH, PACCTOSHUSA, BPEMEHHU, CKOpocTU. CBs3b
MEXKy €AMHULIAMHA U3MEPEHUS KAKJIOM BEJINYNHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOLIEHWEM, IPOIOPIHUOHAIBHOCTBIO BEJIUYMH,
IPOLEHTaMHU; pEIIEHHE OCHOBHBIX 33]1a4 Ha APOOU U TPOLICHTHI.

OueHka U NpUKUIKaA, OKpyriieHue pesynbrara. CocTaBieHne OyYKBEHHBIX BbIPaKEHUHN
10 YCJIOBHIO 3a/Ia4H.

[IpeacTaBieHre TaHHBIX ¢ MOMOIIBIO TA0IUI U auarpamm. Ctos04aTsie AUarpaMMbl:
YTEHUE U ITOCTPOCHUE. UTEHHE KPYTOBBIX AUArPaMM.

Harnsanas reometpusi.

Harnsanaele npencraBienust 0 purypax Ha IUIOCKOCTU: TOYKA, IpsiMasi, OTPE30K, JIyY,
yroJl, JIOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTb, KPYT.

B3anmHoe pacnosiokeHrne IBYX MNPsMBIX HA IUIOCKOCTH, IapajulesIbHBIE MPsMBIE,
NEPIICHINKYJIAPHBIE NpsAMBbIe. M3MepeHne pacCTOSHMM: MEXKy ABYMsI TOUKAMH, OT TOYKH 10
PSMOM, JUIMHA MapIIpyTa Ha KBaJIpaTHOM CETKE.

N3MepeHne u OCTPOCHUE YIIIOB C MOMOILBIO TPAaHCIIOPTUpPA. BUabl TpeyroJbHUKOB:
OCTPOYTOJIbHBINA, TPSIMOYTOJIbHBIN, TYIMOYTOJbHBINA, pPaBHOOCIPEHHBIH, PABHOCTOPOHHHM.
YeTbIpEXYTrOJbHUK,  IPUMEPBI  YETBIPEXYIOJBHUKOB.  IIpsAMoyronpHuK,  KBajapar:
UCII0JIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, nuaroHaien. M3o0paxkenune reomeTpuueckux puryp
HAa HEJIMHOBAHHON Oymare ¢ UCHOJb30BAaHUEM LHUPKYJA, JIMHEHKHU, YTrOJbHUKA,
Tpancnoptupa. [locTpoenus Ha KieTyaToit Oymare.

[lepumerp MHOroyrosnbHuka. I[loHsiTe mOmWamU (UIYpPHI, €AUHUIBI H3MEPEHUS
wiowaau. [pubnmxénnoe nsmepenre miomwaan Guryp, B TOM 4Kciie Ha KBaJpPaTHOM CETKe.

[Tpubnmxénnoe n3MepeHue JIIMHBI OKPYKHOCTH, TIJIOMIAIN KpyTa.



CummeTpus: LIeHTpajbHasi, OCeBasi U 3epKajbHasi CHMMETPHUHU.

[TocTpoeHre CMMMETPUYHBIX QUTYD.

Harnsgaple mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (GUTypax: Mapauieienunen, Kyo,
npu3Ma, MHpaMuia, KOHYC, MWIMHApP, Imap u cdepa. M3o0pakeHne MpOCTPaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, HUIMHApA U KoHyca. Co3gaHue Mojenen
POCTPAHCTBEHHBIX puryp (13 Oymaru, mpoBOJIOKHU, IJIACTHIIMHA U APYTHUX MATEPUAJIOB).

[Tonstne oO0BEMa, enuHUNBI w3MepeHUsT o00bEMa. OOBEM TPSIMOYTOJIHLHOTO

napajuiesnenunena, Kyoa.

[IpenmMeTHbIE pe3yIbTaThl OCBOECHUS IPOrpaMMBbl yueOHOTo Kypca « MaTemaTukay.

[IpeameTHbIE pe3ynabTaThl OCBOEHUS IPOrpaMMbl y4€OHOIO Kypca K KOHILy 0Oy4YeHHs B
5 KIacce.

Yuciia 1 BBIYUCIICHUS.

[lonumarh W MpaBWIBHO YHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U J€CATUYHBIMH IPOOSIMH.

CpaBHUBaTh MW YNOPSANOYMBATH HATypPaJIbHBIE YHWCJIA, CPAaBHUBATH B IPOCTEUIIMX
city4astx OObIKHOBEHHbIE IpOOH, 1eCATUYHbIE IPOOH.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOLIUM €M
YHUCJIOM U M300pakaTh HaTypaJIbHbIE YHCIIA TOUKAMHU Ha KOOPAMHATHOW (YMCIIOBOM) MPSAMOM.

BoimonusaTe  apudmermueckue  ACMCTBHS ¢ HATYpaJbHBIMU  YHUCIAMH, C
OOBIKHOBEHHBIMHU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BrInosHATE NPOBEPKY, NPUKUIKY PE3YJIbTATA BEIYUCICHUM.

OKpyrsTh HaTypalabHbIE YHUCIIA.

Pemenne TekCcTOBBIX 3a7a4.

Pemarp TekcToBble 3amauM  apuPMETHUYECKHMM CHOCOOOM U € HOMOUIBIO
OpPraHU30BAHHOIO KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemars 3amaum, comepxamme 3aBUCHMOCTH, CBSI3BIBAOLIME BEJIWYWHBI: CKOPOCTD,
BpEMs1, paCCTOSIHUE, 1IEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMbI, TAOJIHUIIbI, 0003HAUEHUS IPU PEILICHUH 3a7au.

[Tonp30BaTbCd OCHOBHBIMH E€IWHHIIAMU HM3MEPEHUS: LEHBI, MAacChl, PAaCCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAYKATH OJITHHA €IUHUIIbI BEJTMUYUHBI YEPE3 IPYTHE.

N3Bnekarh, aHaMM3UPOBaTh, OIEHUBATH WH(OPMAITUIO, TIPE/ICTABICHHYIO B Ta0JHUIIE,



Ha CTOJNOYaTOM AuarpamMme, MHTEPIPETUPOBATH MPEJCTABICHHBIE JTaHHBIE, UCIOJIb30BaTh
JAHHBIE IIPU PELICHUH 3a/1a4.

Harnsnnas reomeTtpusi.

[Tonb30BaTbCAd TE€OMETPUUYECKUMH MOHATHUSMU: TOYKA, MpsiMas, OTPE30K, JIyd, YTOJ,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoUTE pUMEPHl OOBEKTOB OKPYKAIOIIET0 MHUPA, UMEIOUINX (OpMY H3yUEHHBIX
TeOMETPUUECKUX UTyp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYKO C VyIJIAMH: BEpIIWHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AMArOHalb, C OKPYKHOCTBIO: PpaJanyc,
JUaMeTp, LEHTP.

N300paxxaTh M3y4yeHHBbIE T€OMETPUUYECKHE (UTYpbl HA HEJIMHOBAHHOM M KJIIETYATOU
OyMare ¢ HOMOUIbIO HUPKYJISI U IMHEHKH.

HaxoauTh JIMHBI OTPE3KOB HENMOCPEICTBEHHBIM M3MEPEHUEM C ITOMOILIBIO JIMHEHKH,
CTPOUTBH OTPE3KHU 3aJaHHOM JUIMHBI; CTPOUTH OKPY’KHOCTB 33JIaHHOTO pPaInycCa.

Hcnonbs3oBaTh CBOICTBA CTOPOH MW YIVIOB MPSMOYTrOJbHUKA, KBajapara s HX
MOCTPOEHUS, BBIYUCICHUS IJIOIIAIU U IEPUMETPA.

BbruncnsaTe nepuMeTp U miionaib KBaapara, IpaMOyrojibHUKa, PUTYp, COCTABIEHHBIX
U3 NMPSMOYTOJILHUKOB, B TOM Uucie GUryp, n300pax€HHbIX Ha KJeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMU METPUYECKUMU €IMHHUIIAMHU U3MEPEHUS IJIMHBI, TJI0ILAIH;
BBIPAKATh OJHU €IMHHUIIBI BETUYUHBI YEPE3 IPYTHE.

Pacnio3naBath napasuienenumnesi, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, peOpo,
IpaHb, U3MEPEHUS, HAXOAUTH U3MEPEHUS Napajljiesienunena, Kyoa.

Boruucnsate 00b€M Ky0a, mapasuiesienuiea no 3a1aHHbIM U3MEPEHUSIM, MTOJIb30BaThCS
eIMHULIAMU U3MEpeHHs 00bEMA.

PemaTe HecnoKHBIE 33/1a4M HA U3MEPEHNE FEOMETPUYECKHUX BEJIMUUH B MPAKTHYECKUX
CUTyaIUsIX.

[IpeameTHbIC pe3yabTaThl OCBOCHUS TPOrpaMMbl y4€OHOTO Kypca K KOHIly 0Oy4YeHHs B
6 Kiacce.

Hucna v BBIYUCIICHHUS.

3HaTh U TOHUMAaTh TEPMHUHBI, CBSI3aHHbBIE C PA3JIMYHBIMU BHJIAMU YHCENl U CIocoOamu
WX 3aMKUCH, IEPEXOIUTH (€CITU ATO BO3MOXKHO) OT OAHOM (hOPMBI 3aIIUCH YUCIIAa K IPYTOM.

CpaBHI/IBaTb H YyIIopsAao4YrMBaTh MECJIbIC YHCJIA, OOBIKHOBEHHBIE U ACCATHUYHBIC I[pO6I/I,



CpPaBHMBAThH YMCJIA OTHOTO U PA3HbIX 3HAKOB.

BbInonHsaTh, coueras yCTHbIE U MHUCbMEHHbIE MPUEMBI, apu(METUYECKHE ACUCTBUS C
HATypaJbHBIMH W IEJBIMH YHUCJIaMH, OOBIKHOBCHHBIMH U JCCATUYHBIMH APOOSMHU,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMH YHCIIAMH.

BpuncnaTe 3HAUYEHUS YUCIOBBIX BBIPAXKEHUM, BBINOJIHATh NPUKHUIKY W OLEHKY
pe3yJbTaTa BBIYMCIICHHM, BBIMOJIHATH MPEe0Opa30OBaHUs YUCIOBBIX BBIPAKEHHM HAa OCHOBE
CBOMCTB apu(hMETUUECKHUX JCHCTBUN.

COOTHOCHUTHh TOYKY Ha KOOPAMHATHOW MPSMOM C COOTBETCTBYIOLIMM €l YUCIOM M
M300pakaTh Yyuciaa TOYKAMU Ha KOOPJIMHATHOMN MPSIMOiA, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTh TOYKH B MPSIMOYTOJBHOW CHCTEME KOOPAMHAT C KOOpPAMHATAMH ITOU
TOYKH.

OKpyTIsTh LEJbIe YKUCIa U IECSITUIHBIC IPOOU, HAXOIUTh MPUOTUKEHUS YUCEIL.

YucnoBbie 1 OYKBEHHBIE BHIPAKCHHUS.

[Tonumate U ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3aIUCHIO0 CTETICHU YUCIa, HAXOIUTh
KBaJpaT ¥ KyO 4KClia, BBIYUCISATH 3HAYEHUS YHUCIOBBIX BBIPAKEHUH, COJIEPKAITUX CTEIICHHU.

[Tonmp30BaThCAd NpU3HAKAMU JEIIUMOCTH, PACKJIAJbIBATh HATYpaJbHBIE YHMCIA Ha
IIPOCTBIE MHOKUTEIIU.

[Tonb30BaThCA MAaCIITAOOM, COCTABIATH IPOMOPLIMHU U OTHOILICHHUS.

Ucnonb3oBath OYKBBI MJi1 00O3HAUEHWs YHCEI TMPU 3alUCU  MaTEeMaTUYECKUX
BBIPDOKEHUM, COCTABIATh OYKBEHHBIC BBIpAXKEHUS U (POPMYJbI, HAXOAWTH 3HAYCHUS
OYKBEHHBIX BBIPQXKEHHM, OCYIIIECTBIISASI HEOOXOAUMBIE MMOJCTAHOBKU U TPeoOpa30BaHus.

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcTOBBIX 3a/1a4.

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4i apU(METUUECKUM CIIOCOOOM.

Pemats 3amaum, CBA3aHHBIE C OTHOILIEHHEM, MPONOPLHOHAIBHOCTHIO BEIUYUH,
MPOIICHTAMHU, PeliaTh TP OCHOBHBIE 3a/1a4d Ha JPOOU U MPOIEHTHI.

Pemate 3amauum, copepikaliyde 3aBUCUMOCTH, CBS3bIBAIOIIME BEIWYHUHBI: CKOPOCTb,
BpEMs, PacCCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD, BpeMsi, 00bEMa
paboThl, UCHONB3ys apudMETUUECKHe JCHCTBUSA, OIEHKY, MPUKHUAKY, TOJb30BaThCs
€MHUIIAMHA U3MEPEHUSI COOTBETCTBYIOIINX BEJIUYMH.

CocTtaBisaTh OyKBEHHBIE BRIPAXKEHUS 110 YCIIOBHIO 3a/1a4H.

N3Bnekats mHbOpMaIMio, MPEICTaBICHHYIO0 B TaOIWIIax, Ha JUHEHHOM, CTOIOYATON



WIM KpYrOBOW AMarpaMMax, MHTEPIPETUPOBATH IIPEICTABIICHHBIE JAaHHBIC, HCIIOJIb30BaTh
JAHHBIE IIPU PELICHUH 3a/1a4.

[IpencraBnsaTh HHPOPMAIMIO C TMOMOIIBIO TaONHI, JIUHEHMHOW U CTOIOYATOMN
JIarpamMm.

Harmnsinaast reometpust.

[IpuBoUTE pUMEPHl OOBEKTOB OKPYKAIOIIET0 MHUPA, UMEIOUINX (OpMY H3yUEHHBIX
T€OMETPUUECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX (QUTYp, TMPUMEPHl pPaBHBIX U
CUMMETPUYHBIX QUTY.

N300paxaTh C MOMOIIBIO LUPKYJIA, JUHEWKH, TPaHCIOPTHpAa Ha HEIUHOBAHHON U
KJI€T4aToi OyMare Hu3y4eHHbIE IUIOCKHE TIeOMETpUYeckre GUrypsl U KOH(PUIypaluu,
CUMMETPUYHbIE (DUTYPBI.

[lonb30BaTbCd TIEOMETPUYECKHMMH TOHATHUSAMH: PABEHCTBO (QUIYp, CHUMMETpUS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHUMMETPHUEW: OCb CUMMETPHUM, LIEHTP
CUMMETPUH.

HaxoguTe BEnTWYMHBI yIJIOB U3MEPEHUEM C MOMOIIBI0 TPAHCIOPTHUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, TOJIb30BATHCS NIPU PEIICHUM 3a4ad TpagyCHOW MEPOU YIJIOB,
pacIio3HaBaTh Ha YEPTEKAX OCTPBIN, IIPSIMOU, PA3BEPHYTHIM U TYIION YTJIBL.

Bpraucnars MHy J1OMaHOM, NEPUMETP MHOTOYTOJIBHUKA, MOJIb30BAThCA €AUHULIAMHU
W3MEPEHUS JJIMHBI, BBIPAKATH OJJTHA €IUHUIIBI U3MEPEHHUS NIMHBI YePE3 APYTHE.

Haxomuth, wucnone3ys 4epTExHbIE MHCTPYMEHTBI, PACCTOSAHMA: MEXKAY IBYMs
TOYKaMH, OT TOYKHU J10 IPSIMOM, UIMHY ITyTH HAa KBaIPaTHOMN CETKE.

Boluucnate miomanas QUryp, COCTaBIEHHBIX W3 MPSIMOYTOJIbHUKOB, HCIOJIb30BaTh
pazOueHne Ha MPSMOYTOJbHUKU, HA paBHblE (PUTYpbI, TOCTpauBaHUE O MPSMOYTOJIbHHKA,
II0JIb30BATbCA OCHOBHBIMM E€IWHUIIAMU WM3MEPEHMs IUIOIIAIM, BBIPAXKAThb OJHU €IMHUIIBI
U3MEpEHUs IUIOLIAAH Yepes ApyTrHe.

Pacno3HaBaTh Ha MOAENAX M U300PAKEHUSIX NHUPAMHUIY, KOHYC, LIMIJIMHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0pakath Ha KiIeT4aTOW Oymare mpsMOyTOIBHBIN MapauieIenune/.

Boruncnate 00BbEM  MOpAMOYToJIbHOTO —Mapajuieienunena, kKyOa, MOJb30BaThCs
OCHOBHBIMH €ITMHULIAMU U3MEPEHUS 00bEMA;

Pemlare HecnokHble 3aJauM  Ha HAXOXKICHUE TEOMETPUYECKHX BEJIIMYMH B

MMPAKTHYCCKUX CUTYyallHAX.



TemaTtnueckoe IIJIAaHUPOBAHUC

S Kracc
KosnuecTBo yacos DNEeKTPOHHbBIE
HanmenoBanue
Ne (unpossie)
pasaesnoB U TEM Kontponsubeie IIpakTnueckue
1/ Bcero o0pa3oBaTeIbH
pOrpaMMbl
BI€ PECYPCHI
HatypanbHbie bubnnoreka
yucia. Jlencteus HOK
1 43
C HaTypaJbHBIMU https://m.edsoo.
YUCIIAMH ru/7f4131ce
Harngnonaas bubmnoreka
5 reOMETpUSL. 12 HOK
JIuHuM Ha https://m.edsoo.
IJIOCKOCTH ru/7f4131ce
bubanoreka
3 OOBIKHOBEHHBIE 48 HOK
Ipoou https://m.edsoo.
ru/7f4131ce
Ha . bubanoTreka
TSI HAS
4 FGOMGH us 10 HOK
MHor;pro ' N https://m.edsoo.
Tl ru/7f4131ce
bubinoTreka
Hecstnunbie HOK
5 38
Ipoou https://m.edsoo.
ru/7f4131ce
Harngnnas bubanoreka
reomeTpus. Tena [HOK
6 9
U urypsl B https://m.edsoo.
IIPOCTPAHCTBE ru/7f4131ce
bubanoTreka
7 IToBTOpEeHUE U 10 [HOK
000011IeHUE https://m.edsoo.
ru/7f4131ce
BIIEE
OB 170

KOJIMHECTBO
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YACOB I10

I[TPOTPAMME
6 Kyacc
KomnyecTBo yacoB DJIEKTPOHHBIC
HaunmeHnoBanue
No (mdpoBbIe)
Pas3acioB U TEM Kontponsubie IlpakTudeckue
/1 HpOrpaMMEL Bcero paGoThI paGoTE: oOpazoBaresb
HBIE PECYPChI
bubmmoreka
1 HarypanbHbie 30 1 HOK
qyucia https://m.edso
0.ru/7tf414736
Harngnuas bubanoreka
TEOMETPHS. HOK
2 7
[TpsiMbie Ha https://m.edso
IJIOCKOCTHU 0.ru/7f414736
buobmmoreka
LHOK
3 fpodu 32 L 1 https://m.edso
0.ru/7tf414736
Harssumas bubmmoreka
4 TEOMETPHSI. 6 1 LOK
Crnvverpis https://m.edso
0.ru/7tf414736
bubmmoreka
5 Bripaxkenus ¢ 6 HOK
OykBamu https://m.edso
0.ru/7tf414736
Harnsnaas bubmmnoreka
6 r€OMETPHUSL. 14 1 1 HOK
durypsl Ha https://m.edso
IIJIOCKOCTHU 0.ru/7f414736
ITonoxuTeabHbBIC bubmmnoreka
7 " 40 1 LOK
OTPHIIATEIIbHBIC https://m.edso
qyucia 0.ru/7f414736
3 IIpencraBnenue 6 1 bubmnoreka
JTAaHHBIX HOK
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https://m.edso
0.ru/7f414736
Harmsannas bubmmoreka
9 r€OMETPHUSL. 9 1 HOK
durypsl B https://m.edso
IIPOCTPAHCTBE 0.ru/7f414736
bubmmoreka
[ToBTOpEHME, 10K
10 00o011IeHNE 20 1
cncréiams;um https://m.edso
0.ru/7f414736
OBUIEE
KOJIMYECTBO
YACOB I1O 170 > >
[TPOITPAMME

PabGouass mporpamma yueOHOro Kkypca «Anrebpa» B 7-9 kiaccax (manee
COOTBETCTBEHHO — IIpOrpaMma yueOHoro Kypca «Anredpay, yueOHbI Kypc).

[losicHuTEenbHAS 3aIMCKAa.

AnreOpa SIBISETCS OJHUM M3 OIIOPHBIX KypCOB OCHOBHOTO 00IIero o0pa3oBaHus: OHA
obOecrieunBaeT W3y4YeHHE JPYrUX JUCIMIUIMH, KaK €CTECTBEHHO-HAyYyHOTO, TaK U
TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHME HEOOXOJMMO IS TPOJOJDKEHUS OOpa30BaHUS U B
NOBCEAHEBHON >ku3HU. Pa3Butue y 0OyyarolmMxcs HAy4YHbIX MPEACTABICHUA O
MPOUCXOXKJIEHUA W CYIIHOCTH alredpandeckux aOCTpakiuii, crmocodbe OTpakeHUs
MaTeMaTHYCCKOW HAyKOW SBJICHHMH M TIPOIECCOB B TIPUPOJE W OOIIECTBE, POJH
MaTEMaTHYECKOTO0 MOJICIIMPOBAHUS B HAYYHOM TIO3HAHWW W B TPAKTUKE CHOCOOCTBYET
(GOpPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAYECTB MBINUICHUS, HEOOXOAUMBIX IS
ajmantany B COBpeMeHHOM IudpoBom obmectBe. M3ydenue anredpbl obecrieunBaeT
pa3BUTHE YMEHHS HAOJNIOAaTh, CpPaBHHBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIICHUS, CIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS
U BBIBOJBI, (opmymupoBaTh yTBepxkAcHHSA. OCBOCHHE Kypca anreOpbl oOecrieunBacT
pa3BUTHE JIOTMYECKOTO MBIIIICHUS OOYYaIOIUXCSA: OHU HCIONB3YIOT JEAyKTUBHBIE U
WHYKTUBHBIE PACcCYXAeHUs, 0000IIeHNE U KOHKPETH3AIMI0, a0CTparupoBaHre U aHAJIOTHUIO.
OOyuenue anredpe mpeanojaracT 3HAYUTEIBHBI 00BEM CaMOCTOATEIHLHOW AESATEILHOCTH

O6y‘laIOH_II/IXC$I, IMO3TOMY CaMOCTOATCIBHOC PCIICHUC 3aJa4d ABJSCTCA peanmauneﬁ
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NEeSATEIbHOCTHOTO MPUHIUIIA O0yYEHHUS.

B crpykType mnporpammbl yueOHOTO Kypca «Auredpa» ajii OCHOBHOIO OOIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJAEpKATeIbHO-METOANYECKUEe TMHUU: «Hucna u
BBIYHCIICHUS», « AJITeOpandecKre BBIPAKCHUS», «YPAaBHEHUS U HEPABEHCTBA», « DYHKITUNY.
Kaxxnas u3 3Tux conepx’aTeibHO-METOANUYECKUX JIMHUM pa3BUBACTCS Ha MPOTSHKEHUM TPEX
JIET U3y4YEeHHs Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JTuHusIMU. B Xo7e n3ydeHus: yueoHoro
Kypca O0OydYarommMmcs TPUXOAUTCS JIOTUYECKH pPacCykKJIaTh, MCIONb30BaTh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK. B CBSI3W ¢ 3THM B TporpaMmy ydeOHOTO Kypca «Amredpa»
BKJIFOYEHBI HEKOTOpBhIE OCHOBBI JIOTHKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTHYECKOro 00pa30oBaHUS U CIOCOOCTBYIOIIME OBJIAJECHUIO OOYYarOUIMMHCS OCHOB
YHHUBEPCATHLHOTO MaTeMaTHIECKOTO s13bIKa. CopepKaTeIbHON U CTPYKTYPHONH OCOOCHHOCTHIO
y4e0HOT0 Kypca « Anredpay sIBIIETCA €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanue nuHUM «Yuciaa ¥ BBIUMCICHUS» CIYKUT OCHOBOM IS JajdbHEHIIEro
U3YYEHUS] MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y 00YyYaIOUIUXCsl JJOTUYECKOTO MBIIUICHHUS,
GOpMUPOBAHNIO YMEHHSA TIOJB30BAThCS  AJTOPUTMaMH, a Takke MPUOOPETCHHIO
MPAKTUICCKUX HABBIKOB, HEOOXOJMMBIX JJISl TTOBCEIHEBHOW >KM3HU. Pa3BUTHE TOHATHS O
YHUCJIe HAa YPOBHE OCHOBHOIO OOIIEro oOpa30BaHUS CBS3aHO C pAlMOHAIBHBIMU U
UppaAIMOHATIFHBIMUA YKCTIaMH, (GOPMHUPOBAHUEM MPEICTABICHUA O NEHCTBUTEILHOM YHCIIE.
3aBepIieHre OCBOCHUS YMCIIOBOM JTMHUH OTHECEHO K CpeaHeMY 001ieMy 00pa3oBaHUIo.

ConepxaHue ABYX alreOpanyecKux JIMHUA — «AJreOpandeckue BBIPAXKCHUS» U
«YpaBHEHHSI W  HEPaBEHCTBa»  CIOCOOCTBYeT (OPMHUPOBAHMIO y  OOyYaIOIIMXCA
MaTEeMaTHYECKOTO armapara, HeOOXOAMMOTO ISl PElIeHUs 3aJady MaTeMaTHKH, CMEXHBIX
NpEeIMETOB M TMPAaKTUKO-OPMEHTHUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001IEro
oOpa3zoBaHusi y4EeOHBIH MaTepHall TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAKCHHI.
Anrebpa JeMOHCTpUpYET 3HAYCHHE MAaTeMaTHKA KaK f3bIKa I TOCTPOCHUS
MaTEeMaTHYECKUX MOJIEJICH, OMUCaHUsI MPOIECCOB M SBJICHUHA peaidbHOro mmpa. B 3amaum
oOydeHusi anreOpe BXOIAT TaKKe JalbHEHINee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS,
HE0OXOMMOT0, B YaCTHOCTH, JJII OCBOCHHUS Kypca UH(POPMATUKH, U OBJIAJICHUE HABBIKAMH
JTeAYKTUBHBIX paccyxacHuil. [I[peoOpazoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Copepxxannie  (GYHKIIMOHATBHO-TpaQUUECKOW JIMHUM HAIECJICHO Ha TOJy4YeHHE

oOydJaronmMucs 3HaHUM O (PYHKIUSAX KaK BaKHEWIIEH MaTeMaTH4YeCKOW MO JIs



OMMCaHUS U UCCIEIOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U ABJICHUIA B MPUPOJIE U OOILIECTBE.
N3yuenune matepuana CroCOOCTBYET Pa3BUTHIO Y OOyYarOUIMXCsl YMEHHUs HUCIOJIb30BaTh
pa3IuYHbIE BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CJIOBECHbBIE, CUMBOJIMYECKHE,
rpaduueckue, BHOCUT BKJaa B (OPMHUPOBAHHME NPEACTABICHUNA O POJIM MaTeMaTHKU B
Pa3BUTHUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IulaHy B 7—9 Kiaccax M3ydaeTcsi YUeOHbIH Kypc «Airedpay,
KOTOPBIN BKJIIOYAET CJIECAYIOUIME OCHOBHBIE pa3eibl coaepxkaHus: «Hucia u BeIUUCICHUSY,
«AnreOpanyeckre BIPaXEHUs», « Y paBHEHUS U HEPABEHCTBAY, « DyHKIIUN.

OO61iee ynciI0 YacoB, PEKOMEHI0BAHHBIX JIJISl U3YUYEHUS yueOHOro Kypca «Anredpay, —
306 yacoB: B 7 kiacce — 102 yaca (3 gaca B Hezgemo), B 8 kiacce — 102 ygaca (3 yaca B

Heneno), B 9 kimacce — 102 yaca (3 yaca B HEJIEIHO).

Copepxxanue o0ydeHus B 7 Kiacce.

Yuciia 1 BBIYUCIICHUS.

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0]l OT OJHON (PopMBbl 3amucu Apoder K
npyroii. IloHATHEe panUMOHAJIBHOIO 4YHWCIA, 3alUCh, CpPaBHEHUE, YIOPAJOYMBAHUE
panoHaIbHbIX uncen. Apudmernyeckue AEHCTBUS C pallMOHAJIBHBIMHU 4MciaMu. Perienue
3aJlay U3 peasibHOM MPaKTUKKU HA YacTH, Ha IPOOHU.

CreneHb ¢ HaTypaJlbHbIM IOKa3aTejeM: OMNpelesieHUue, MpeoOpa3oBaHUE BhIPAXKEHUMN
Ha OCHOBE OIpe/eIeHHs], 3anuch OONbIIMX 4uceln. [IpomeHTsl, 3anuch MPOLIEHTOB B BUJE
npodu 1 ApoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33JjauM HA MPOLIEHTHI, PELICHUE 3a]a4 U3
peabHOM MPAKTUKH.

[IpuMeHeHrne TPHU3HAKOB JEIMMOCTH, PAa3jI0KEHHE Ha MHOXXHMTEIM HaTypaJbHBIX
YHUCEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHas MPONOPLHOHAIBHOCTH.

AnreOpanveckue BhIPAKEHHUS.

IIepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEPEMEHHON. JloyCcTUMBIE 3HaUYCHUS
nepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXIy BEJIWYMHAMH B BHUAE (DOPMYJIBL
Beruucnennst mo dopmynam. I[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUN, TOXKIECCTBEHHO
paBHbIE BBIpaXEHUS, ITpaBuiia MpeoOpa3oBaHus CYMM U MPOU3BEICHUMN, PAaBUIIa PACKPBITHS
CKOOOK M MPUBEACHUS MOJJOOHBIX CllaraeMbIX.

CBolicTBa CTEIIEHU C HaTypaJIbHBIM ITOKa3aTCJICM.



OpHounensl u  MHorowieHsl. CreneHb MHOrowieHa. CIlOKEHHE, BBIYUTAHHUE,
YMHOKEHHE MHOro4ieHOB. (DOpMyJibl COKpPAIEHHOTO YMHOXKEHHUSA: KBagpaT CyMMBI H
KBagpaT pasHoctu. Popmysia pa3HOCTH KBaAparoB. PasnokeHnWe MHOTOWIEHOB Ha
MHOHUTEJIN.

YpaBHEHUS U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb  ypaBHEHMs, IMpaBWia  IpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JInHelHOE ypaBHEHHE C OJAHOW NEPEMEHHOM, YHCIIO KOPHEN JIMHEMHOTO YpaBHEHHS,
penieHue JIMHEHHbIX ypaBHeHUH. COCTaBIIEHHE YPaBHEHUM IO YCIIOBHIO 3ahadd. PemieHue
TEKCTOBBIX 337[a4 C IOMOIIBI0 YPABHEHU.

JIuneitHoe ypaBHEHHME C JByMs NepeMEHHbIMU M ero rpapuk. Cucrema AByX
JMHEHHBIX yYpaBHEHUN C JABYyMsl MEPEMEHHbIMU. PenieHue cucteM ypaBHEHUH CIOcOOOM
NIOJICTAaHOBKU. [IprMephl pemeHust TEKCTOBBIX 3a/1a4 C IOMOIIBIO CHCTEM YPaBHEHUH.

DyHKINH.

Koopaunara Toukn Ha npsmoin. YnciioBble NpOMEXKYTKU. PaccTosiHue mexay aByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa TOUYKHU Ha
KOOpJIMHATHOM miiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX popMynamu. UteHune rpagukos
peanbHbIX 3aBucuMocTed. Ilonstue Qynkuuu. I'padux dynkuumn. CpolicTBa (yHKUHUM.
Jluneitnas Qynkuusa, e€ rtpaduk. ['paduk ynkmmm y = |x|. ['padpuueckoe perenne
JIMHEVHBIX YPABHEHUMN U CUCTEM JINHENHBIX YPABHCHUMN.

Conepxanve o0ydeHHs B 8 Kiacce.

Yucna v BEIYUCICHUS.

KBagpatueiii kopeHb u3 uucina. [lonstue o0 mppaunuroHanbHOM uucie. JlecsaTuuHbie
npUOIMKEHUST UppallMOHaIbHBIX yKces. CBoicTBa apuMETUUECKUX KBaJApPAaTHBIX KOPHEH U
UX TOpUMEHEHHWE K MpeoOpa30BaHUIO YHCIOBBIX  BBIPAKEHUW U BBIYHMCICHUSAM.
JlencTBUTENbHBIE YUCIIA.

CreneHb ¢ LENIbIM MOKa3aTesaeM U €€ cBoiicTBa. CTaHAapTHAs 3alIUCh YHCIIA.

AnreOpandeckre BHIPKECHHUS.

KBagpaTHbIil TpEXUsEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIH.

AnreOpaunveckas npoOb. OCHOBHOE CBOMCTBO anreOpanveckoil apoou. CroxeHue,

BBIYMTAHNE, YMHOKEHHUE, JIeJIeHue anrebpandeckux npoOei. ParmonanbpHbie BBIpaKEHUS U



uX [peoOpa3oBaHuE.

YpaBHEHUS U HEPABEHCTBA.

KBanpaTtHoe ypaBHenue, popmyrna KOpHeH kBajapaTHOro ypaBHeHus. Teopema Buera.
Pewrenne ypaBHEHUH, CBOIALIMXCS K JIMHEHHBIM M KBajpaTtHbIM. [Ipocreiimme npoOHO-
palMOHAIbHBIC YPABHEHUS.

I'paduyeckass uHTEpIpeTalds ypaBHEHUHW C JABYMsS IEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YPaBHEHUM C JBYMs INEpeMEHHBIMHU. [IpuMepbl penieHus CUCTEM HENMHEHMHBIX
YPaBHEHUU C ABYMS IIEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a71a4 aareOpanyeckum crocoooM.

UucnoBele HEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOW NIEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHElHBIE HEpPaBEHCTBA C OJHOW NepeMeHHOU. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKINH.

[lonstue ¢ynknuu. OOnacTb oONpeAeneHUuss U MHOXKECTBO 3HAUYECHUN (DYHKIHH.
CrniocoObI 3a1aHus PyHKIIHIA.

I'padux ¢pynkumu. Yrenune cBoiicTB ¢yHKumuu 1o e€ rpaduky. [Ipumepsl rpadgukon
(GyHKIMH, OTpa)arouX peajbHbIe MPOLECCHI.

@OYHKIMHU, ONHUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MPONOPLUHUOHAIbHBIE 3aBUCHUMOCTH,
nx rpapuku. Oynkuum Y = X%, y = X3, y =Vx, y=|x|. ['paduueckoe pelmenne ypaBHEHUN 1
CHUCTEM YPAaBHEHHUM.

Conepxanue o0ydeHus B 9 kiacce.

Hucna v BBIYUCIICHHUS.

PaunonanpHple 4MClia, HWppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JeCSATHUYHbIE JpoOu. MHOXECTBO JEHCTBUTENIbHBIX 4YHCEIN, JCHCTBUTENbHBIE YHUCIIAa Kak
OECKOHEYHbIE JIeCATUYHbIE JpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU MPSIMOM.

CpaBHeHMe AEHCTBUTENBHBIX YKCeN, apu(MeTUIeCKre NEHCTBUS C IeHCTBUTENbHBIMU
YUCIIAMH.

Pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA, AJTUTEIBHOCTh MPOLECCOB B OKPYIKAIOIIEM
MUpeE.

[Tpubnnx€HHOE 3HaYEHUE BETWYUHBI, TOUHOCTh MPUOIMKEeHUss. OKpyIJieHUe YUCel.

[IpukniKa ¥ OLIEHKA PE3yIbTaTOB BEIYMCICHUM.



YpaBHEHUS 1 HEPABEHCTBA.

JluneriHOE ypaBHEeHUE. PelieHne ypaBHEHUM, CBOISIINUXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHUH, CBOJAIIMXCS K KBAJAPATHBIM.
buxBanparHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbEW U YETBEPTOM CTEIICHEU
Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne  ApoOHO-pallMOHANIBHBIX —~ ypaBHeHUM. PemieHne  TEKCTOBBIX  3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMsl IEPEMEHHBIMU U €T0 rpaduk. Pemenne cucteM AByX JTUHEHHBIX
YPaBHEHHI ¢ IBYMsl MEPEMEHHBIMU. PenieHue cUcTeM ABYX YpaBHEHUMW, OJTHO M3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTopoi creneHu. ['paduueckas mHTEprpeTaus CUCTEMbI YpaBHEHUN
C IBYMSI ITIEPEMEHHBIMM.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJTHOW NEPEMEHHOMU. PenieHune cucteM JIMHEWHBIX
HEPaBEHCTB C OJIHOI nepemeHHoM. KBanpaTHbie HepaBeHCTBA. [ paduueckas nHTEpIpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMs IEPEMECHHBIMU.

DyHKINH.

KBanmpatuunas ¢yskius, e€ rpaduk u cBoiictBa. [lapadosia, KoOpauHATHI BEPIIUHBI
napadoJibl, 0Cb CHMMETPHUHU MapaloIbl.

I'papuku Gpynkmmii: y = £x, y= Ax+b, y = %, y=x3,y=+x, y=|x|, n ux
CBOKCTBA.

UucnoBele MOCIETOBATEIBHOCTH U IIPOTPECCUMU.

[TondaTrie  YMCIOBOM  MOCHEAOBATEIBHOCTU.  3aJaHUE  MOCIEIOBATEIbHOCTH
peKyppeHTHOM hopmysoit u popmyIioi N-ro uieHa.

Apudmernueckass W reoMeTrpuueckas mporpeccud. DopMmysbl  N-ro  uieHa
apu(PpMETHIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o0pakeHne 4aeHOB apu(PMETHIECKON M T€OMETPUIECKON MPOrpecCHii TOUYKaMU Ha

KOOPANHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCOHEHIMAIBHBIN POCT. CIOKHBIE MPOLEHTHI.

[IpenmeTHbIE pe3yIbTaThl OCBOCHHUS MTPOrPaMMBbl Y4eOHOTO Kypca «Anredpay.
[IpenmeTHbIE pe3yIbTaThl OCBOCHUS IPOTrPAMMBbI Y4EOHOTO Kypca K KOHILy OOy4YeHHs B

7 Kjacce.



Yucna 1 BEIYUCIICHUS.

BbInonHsaTh, coueras yCTHbIE U MHUCbMEHHbIE MPUEMBI, apu(METUYECKHE ACUCTBUS C
parroHaIbHBIMU YHACIAMH.

HaxoauTh 3HaYeHHs] YHCIOBBIX BBIPAKEHUH, MPUMEHATh pa3HOOOpa3HbIe CIOCOOBI U
npUEMBl BBIYMCIICHHUS] 3HAYEHHM JPOOHBIX BBIPAKEHUM, COlepKalluX OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH.

[lepexonuts oOT oOmHOM QOpPMBI 3amucu dYHUced K JApyroi (mpeoOpa3oBHIBATH
JECATHUYHYIO IpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBATh U YIOPSAJOYMBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisaTh yucia.

BeImONMHAT, TPUKUAKY W OIEHKY pe3ysbTaTa BBIUMCICHHMA, OICHKY 3HA4YeHUH
YHUCIOBBIX BbIp@XKEHUH. DBBIMONHATE JEHCTBUS CO CTENEHSMU C HaATypalbHBIMU
MOKa3aTEJSIMU.

[TpuMeHsITh IPU3HAKU JEIMMOCTH, PA3I0KEHHE Ha MHOKUTEN HATYyPaIbHBIX YUCEIL.

Pemath mpakTHKO-OPUEHTUPOBAHHBIE 3a[a4M, CBSI3aHHBIE C OTHOILICHHEM BEJIHYMH,
IPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS
3a7a4 ¢ y4€TOM OTpaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpUBaEeMbIX OOBEKTOB.

AnreOpanyeckue BhIPAKEHHUS.

Hcnonp3oBath anreOpanyeckyl0 TEPMHUHOJOTHIO U CHMBOJUKY, NPUMEHSATH €€ B
IIPOLIECCE OCBOCHUS Y4eOHOr0 MaTepuania.

HaxoauTs 3HaueHns: OyKBEHHBIX BBIPOKEHUH MPH 3aJJaHHBIX 3HAUCHUSIX TIEPEMEHHBIX.

BreimonusaTe mpeoOpa3oBaHHs 1EJIOTO BBIPAKEHHST B MHOTOUWIEH MPHUBEICHUEM
MOI0OHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.

BbINOMHATE YMHOKEHHE OJHOWIEHAa Ha MHOTOWJIEH M MHOrOuYJeHa Ha MHOTOYIIEH,
IPUMEHATH (POPMYIIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIITh Pa3ioKeHHEe MHOTOUJICHOB HA MHOKHUTENN C TIOMOIIBIO BHIHECEHUS 3a
CKOOKM  OOIEro MHOXHWTENS, TPYNINUPOBKH  CJaraeMblX, MTpPUMEHEHUs  (Qopmyn
COKPAILICHHOI0 YMHOXEHHS.

[IpumensITh MpeoOpa3oBaHWs] MHOTOWICHOB [JISl PEUICHHs] Pa3IUYHBIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX TIPEMETOB, U3 PEATbHON MPaKTUKH.

HUcnonws3oBaTh  CBOMCTBAa CTENEHEM C  HATypajbHBIMM  MOKA3aTEeISIMA IS



IpeoOpa30BaHuUs BIPAKEHUI.

VYpaBHEHUs 1 HEPaBEHCTBA.

Pemars nuHelHbIE ypaBHEHHS ¢ OJHOM IIEPEMEHHON, IPUMEHSS IIPABUJIA MIEPEX0aa OT
UCXOJHOTO YpaBHEHMSI K PaBHOCWIBHOMY eMy. [IpoBepsTh, SBIASETCA U YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObl P PEIICHUN JTUHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonGupats mpuMepsl Map YKCEN, SABISIOMIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C
JBYMS IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTU TIpaduK JIMHEWHOTO YpaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemate cucremsl IBYX JUHEHHBIX YPaBHEHUU C JBYMs MEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBisATh U pemaTh JMHEHHOE YPAaBHEHHUE WM CHCTEMY JIMHEHHBIX YPaBHEHUH I10
YCJIOBHIO 3aJa4¥, NHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJYYEHHBIN
pe3yibTar.

OyHKIUH.

N300paxaTh Ha KOOPAMHATHOM MpPsIMOW TOYKH, COOTBETCTBYIOIKE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEpPBAJIbI, 3alHChIBATh YHUCJIOBBIE TMPOMEXYTKH Ha
anreOpanyecKoMm si3bIKe.

OTrMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJIWHATaM, CTPOUTH
rpaduky nuHEHBIX hyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh ¢ NOMOUIBI0 (PYHKUMUA HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYMHAMM:
CKOPOCTb, BPEMsI, PACCTOSIHUE, 1I€Ha, KOJUYECTBO, CTOUMOCTD, MPOU3BOAUTENBHOCTD, BPEMSI,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumats rpaduueckuii cnocod mpencTaBieHus U aHanu3a HHGOpMaIK, U3BJIEKATh
Y UHTEPIPETUPOBATh MHPOPMALINIO U3 TPAPUKOB pEabHBIX MPOLECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIEC pe3ysIbTaThl OCBOCHHUS MTPOTrPAaMMBbI Y4EOHOTO Kypca K KOHILy OOy4YeHHs B
8 KJacce.

Yucna v BBIYUCIICHUA.

Hcnonb3oBaTh HayalbHbIE MIPEACTABICHHUS O MHOXKECTBE JACUCTBUTENBHBIX YUCEN AJIS

CPaBHCHUA, OKPYIJICHUA U BBI‘—IHCJIGHHFI, I/I306pa)KaTL HeﬁCTBHTeHBHBIe qucCjia TOYKaMH Ha



KOOPJAMHATHOW MPSIMOM.

[IpuMeHsATh MOHATHE apU(PMETHUECKOTO KBAJPATHOIO KOPHS, HAXOAUTH KBaJpPATHbHIE
KOPHM, UCHOJB3ysl TpPU HEOOXOJUMOCTH KaJbKYJSTOP, BBINOIHATH MpeoOpa3oBaHUs
BBIPAXEHUH, COAEPKAIMX KBAIPATHBIE KOPHU, UCITOIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OOJIBIIMX U MAJIbIX YUCET C MOMOUIBIO JECATUYHBIX Ipo0e u
creneneit uncna 10.

AnrebpanyecKue BhIPaKCHUS.

[IpuMeHATh MOHSATHE CTENEHU C LIEJIBIM IOKAa3aTeJIeM, BBIIOJIHATh IMPeoOpa3oBaHus
BBIPAKEHUI, COAEPKAIINX CTETIEHU C IEIBIM MOKA3aTeIEM.

BbINONMHATE TOXKIECTBEHHBIE MTPEOOPa30BAHNS PALIMOHAIBHBIX BBIPAXKEHUM HA OCHOBE
paBuJI IEUCTBUI HAJl MHOTOWICHAMH U aNreOpandecKuMu JpOo0sSMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIIN.

[IpumensTh mnpeoOpa3oBaHMsl BBIPAXKEHUN [UId pPEIICHUs pa3iMuYHBIX 3a1ad U3
MaTE€MaTUKU, CMEXKHBIX IIPEAMETOB, U3 PEAIBHON IPAKTUKHU.

YpaBHEHUS 1 HEPABEHCTBA.

Pemlare sMHEMHBIE, KBaJpaTHBIE YpPAaBHEHWs W PalHUOHAIBHBIE YPAaBHEHWS,
CBOJALIMECS K HUM, CUCTEMBI IByX YPABHEHUH C IBYMS IIEPEMEHHBIMM.

[IpoBoauTh mpOCTEMIIME HCCIEIOBAHUS YPABHEHUNW M CHCTEM YPAaBHEHUM, B TOM
YHUCle ¢ MPUMEHEHUEM TpadUuecKuX NpeCcTaBIeHU (yCTaHABIMBATh, UMEET JIM ypaBHEHHE
WIM CHCTEMA YPaBHEHUI PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

[TepexoauTh OT croBecHOW (POPMYIUPOBKH 33Jaud K €€ anreOpandeckorl MoJenu ¢
IIOMOIIBI0 COCTABJIEHUS YPABHEHUS WM CHCTEMBI YpPAaBHEHHUW, HWHTEPHPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H MMOJYyYECHHBIN pe3yJIbTaT.

IIprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JUIs CPAaBHEHUS, OLICHKH, pELIATh
JUHEWHBIC HEPAaBEHCTBA C OJHOW MEPEeMEHHONM M HMX CHCTEMBI, JaBaTh TIpaduUecKyro
WJUTFOCTPALAI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH.

[lonumath W MCHOJB30BaTh (PYHKIMOHAIbHBIE TOHATUS M SI3bIK  (TEPMHHBI,
CUMBOJIMYECKHE OOO03HAUYEHUS), ONMpPEACIATh 3HAUeHHE (YHKIUHU [0 3HAUYECHUIO apryMEHTa,
onpenensTh CBOMCTBA (YHKIMHU 110 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMUA BUIA:

” . y
y==,v=x% vy=x3y=+x, y=|x|, onuceBarh cBoiicTBA  YHCIIOBOIi
X



dbyHkIuu 110 €€ rpaduky.

IIpenmeTHbIEe pe3ysIbTaThl OCBOCHUS IPOTPAMMBI YUEOHOIO Kypca K KOHIly OOy4eHus B
9 kiacce.

Hucna v BBIYUCIICHHUS.

CpaBHMBATh U YIIOPSAOYUBATH PALIUOHAIBHBIE U UPPALlMOHAJIBHBIC YHCIIA.

BoinonHATe apudmeTnyeckue JeMCTBUS C pallMOHATIBHBIMU YMCIIaMU, COUETasi yCTHHIE
Y IIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIYMCIIEHUS C UPPALMOHAIBHBIMA YHCIAMH.

HaxomuTe 3HaueHMs cTeneHed ¢ LENbIMU IOKA3aTesIMA M KOPHEH, BBIYUCIATH
3HAYEHHs] YNCIIOBBIX BBIPAKECHUN.

OKpyTJIATh NEUCTBUTENIBHBIEC YMCIA, BBIIOJIHATh NPUKUAKY PE3YJIbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAKECHHI.

YpaBHEHUS 1 HEPABEHCTBA.

Pemate JMHEVWHBIE W KBAApPATHBIE YPAaBHEHWS, YPAaBHEHHs, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemare cucTeMbl IBYX JIMHEHMHBIX YPaBHEHHM C JABYMs INEPEMEHHBIMHU U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE ABJISETCS JTNHECUHBIM.

Pemarb TekcTOBBIE 3alaud aareOpandeckuM CIIOCOOOM C TOMOIIbIO COCTaBJICHUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMs IEPEMEHHBIMU.

[IpoBomuTh mpOCTEMIIME HCCIEIOBAHUS YPABHEHUW M CHCTEM YPABHEHUH, B TOM
qyclie ¢ MPUMEHEHUEM rpadUyecKuX NpeacTaBlIeHU (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

Pemate nuHeElHbIE HEPABEHCTBA, KBAJpPAaTHHIE HEPABEHCTBA, M300paxaTh pEIICHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemlare cucremMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO, H300pakaTh pEUICHHE CUCTEMbl HEPAaBEHCTB Ha YHCIOBOMN
MPSIMOM, 3aIIUCHIBATh PEMIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 3a/1a4.

QOyHKIUH.

PacrioznaBaTte  (yHKUMHM  W3Y4eHHbIX  BHAOB. IloKa3bIBaTh  CXEMAaTUYECKHU

pacrmoyio)KeHHEe Ha KOOPAMHATHOW TIUIOCKOCTH TpadukoB GyHKIMA BUAA: Y = £X, Y =

hx+b, y=2% y=ax?>+bx+c, y= x3 y=+/x, y=|x| B 3aBucHMOCTH OT

)
X

3Ha4YEeHUI KOI(PPUITMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUH.



CTpouTh 1 U300paKaTh CXEeMATHUYCCKU IpadUKH KBaAPATHUHBIX (DYHKIIUH, OMUCHIBATh
CBOMCTBA KBaJAPATUYHBIX (PYHKIIHUH 110 UX rpapuKam.

Pacro3naBaTh KBagpaTHYHYH (YHKOHIO 10 (GopMysie, TPHBOIUTH MPUMEPHI
KBaJIpAaTHYHBIX (DYHKITUI U3 peabHON XKU3HH, (DU3UKH, TCOMETPHUH.

YucoBbie MOCIEI0BATEIBHOCTH M IPOTPECCHH.

Pacro3naBaTh apu(pMETHUECKYI0O K TIECOMETPHYECKYI0 MPOTPECCHH MPH Pa3HBIX
croco0ax 3aJaHusl.

BBITIONTHATE BBIYUCIICHUS C HCITOJIb30BaHHEM (OPMYJT N-TO WieHa apu(METHICCKOW U
r€OMETPHUYCCKOM MPOrpecChii, CYMMBI IIEPBIX N YJICHOB.

N300pakaTh YICHBI ITOCICI0BATCILHOCTH TOYKAMH Ha KOOPIMHATHOMN IIOCKOCTH.

Pemarsn 3aJadu, CBA3AHHBIC C YHUCJIOBBIMH ITIOCICAOBATCIBHOCTAMH, B TOM YHCIIC

3aJlayy U3 peabHON KU3HHU (C UCIIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).

Tematnueckoe IIJIAaHUPOBAHHC

7 xnacc
KosnuecTBo yacoB DIIEKTPOHHBIE
HaumenoBanue
No (g poBbIe)
pas3zaeiioB U TEM Konrponbsubele IIpaktuueckue
/1 Bcero obOpazoBareib
IPOrpaMMbl paboTHI paboThI
HBIE PeCypChl
Yucna u bubnuoteka
1 BBIYMCJICHUS. o5 1 HOK
PaumonansHbIe https://m.edso
qucia 0.ru/7f415b90
bubnuoreka
AnreOpandeckue HOK
2 27 1
BBIPKCHUS https://m.edso
0.ru/7f415b90
bubmmoreka
3 YpaBHeHUs U 20 1 HOK
HEPaBEHCTBA https://m.edso
0.ru/7f415b90
bubimoreka
Koopaunate! u
4 rpaduku 24 1 LOK
£ o HH https://m.edso
Yy 0.1u/7f415b90
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https://m.edsoo.ru/7f415b90

[ToBTOpEHME U

bubnmoreka
LHOK

1
° 000011eHNE 6 https://m.edso
0.ru/7f415b90
OBIIEE
KOJIMYECTBO
102
YACOB I1O 0 > 0
I[TPOTPAMME
8 KJ1acc
KomnyecTBo yacoB DJIEKTPOHHBIC
HanmeHnoBaHue
Ne (uudpoBbIE)
pa3aenoB U TEM Kontponsubie [IpakTuueckue
n/m Bcero o0Opa3zoBarenb
IPOTrpaMMBbl paboTHI paboThI
HBIE PECYPChI
Yucma u bubmmoTteka
BBIUMCJICHMS. LHOK
15
KBanpaTHbie https://m.edso
KOpHHU 0.ru/7tf417af8
q
chi I/L bubmmoreka
BBIYMCIICHHS.
CreneHs ¢ 7 LOK
https://m.edso
HETBIM 0.ru/7tf417af8
ToKazareyieM
AnreOpaunyeckue bubnunoreka
BBIPAKEHUS. [HOK
. 5 1
KBanpatHbIit https://m.edso
TPEXUICH 0.ru/7f417af8
AnreOpaunyeckue bubnunoreka
4 BBIPAXKEHUS. 15 1 [HOK
Anredpanueckas https://m.edso
IpoOb 0.ru/7f417af8
YpaBHeHus u bubnuoreka
5 HEPABEHCTBA. 15 1 [HOK
KBanpartHbie https://m.edso
ypaBHEHUS 0.ru/7f417af8
YpaBHeHus u bubnuorteka
6 HEPaBEHCTBA. 13 LIOK
CucreMbl https://m.edso
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Cucrembl ypaBHEHHI

ypaBHEHUI 0.ru/7f417af8
bu6mmoreka
YpaBHeHUs U
7 HEpaBEHCTBA 12 1 LIOK
Hep aBeHCTBa' https://m.edso
p 0.ru/7f417af8
A bubanoreka
8 O(}:,HO]I:HBIé 5 LIOK
HOHSTHS https://m.edso
0.ru/7f417af8
A bubanoreka
YHKIUU. IIOK
9 Yucnosbie 9
yHKw https://m.edso
YHEH 0.ru/7f417af8
bubanoreka
10 [loBTOpEHUE N 5 1 HOK
0000mIecHHE https://m.edso
0.ru/7f417af8
OBIIIEE
KOJIMYECTBO
YACOBIIO 102 > 0
I[TPOT'PAMME
9 xnacc
KomnuecTBo yacos DIIEKTPOHHBIE
HanmenoBanue
No (g poBbIe)
pa3zaeiioB U TEM Konrtponbsnbsle IIpaktuyeckue
11/T1 DO DAMMEL Bcero 5 5 obOpazoBareib
porp paodoOThI paodoOThI HBIE PECYPCHI
Yucna u bubinoreka
BBIYHCIICHUS. HOK
1 . 9
Jle#icTBUTEIBHBIE https://m.edso
yucia 0.ru/7f419d08
VYpaBHeHus u bubnuoteka
HEpPABEHCTBA. HOK
2 . 14 1
VYpaBHEHUS C OJTHOM https://m.edso
HIEPEMEHHO 0.ru/7f419d08
YpaBHeHUs 1 bubnuoreka
3 HEPABEHCTBA. 14 1 HOK

https://m.edso
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0.ru/7f419d08
bubmmnoreka
YpaBHeHUs U
4 HEpaBEHCTBA 16 1 HOK
Hep aBeHCTBa’ https://m.edso
P 0.ru/7f419d08
bubmmoreka
LHOK
> Pynkimn 16 1 https://m.edso
0.ru/7f419d08
bubmmoreka
YucnoBwie LHOK
6 15 1
[OCIEI0BATEIBHOCTH https://m.edso
0.ru/7f419d08
IToBTOpEHME, bubnuotexa
0000111eHHE, HOK
7 18 1
CUCTEMATHU3AIUSA https://m.edso
3HAHUU 0.ru/7f419d08
OBILLIEE KOJIMYECTBO
YACOB I10 102 6 0
[TPOTPAMME

PabGouass mporpamma yuebHOoro kypca «l'eomerpusi» B 7-9 kiaccax (manee
COOTBETCTBEHHO — IMporpamMma yueOHoro Kypca «I'eomerpus», yueOHBIN Kypc).

ITosicHuTEeNIRHAS 3aIKCKA.

['eoMeTpusi Kak OAWMH W3 OCHOBHBIX PAa3/EIOB IIKOJHHOM MaTEMaTHUKH, UMEIOIIUN
CBOCH I1eJIbI0 00CCIIEYNTh N3YyUCHHE CBOMCTB M pa3MepoB (DHUTYp, MX OTHOIIIEHUN U B3aUMHOE
PacIOJIOKEHHE, OMHUPAETCS Ha JIOTMYECKYIO, JOKa3aTeIbHYI0 JMHHIO. [[eHHOCTh M3yuyeHus
TeOMETPUU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs 3aKJIIOYaeTCs B TOM, 4YTO
0OyYarOIIMIC YYUTCS TPOBOJUTH JIOKA3aTENbHBIC PACCYXJACHUS, CTPOUTH JIOTHYECKUE
YMO3AKJIIOUEHHSI, JIOKa3blBaTh MCTUHHBIE YTBEPKIACHUSA M CTPOUTHh KOHTPIPUMEPHI K
JI0’KHBIM, MPOBOJUTH PACCYXIEHUS «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopmyIHpoBaTh OOpaTHBIE YTBEPKIACHUS.

[lenpto M3ydYeHUS] T€OMETPUU SIBIISIETCS WCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpH

pCHICHHMHN KaK MATCMATHUYCCKHUX, TAK W IIPAKTHYCCKHX 3alddd, BCTPCUHAIOIIUXCA B peaJII)HOI‘/JI


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Ku3HU. OOydaromMiicsl JIOJDKEH HAy4HMTbCsl OIpPEAeNATh TI'E€OMETPUUYECKYI0 (QUrypy,
ONUCHIBATh CJIOBAaMU YEpPTEK WIM PUCYHOK, HAWUTU IUIOWAAb 3€MEJIBHOTO YYacTKa,
paccuMTaTh HEOOXOJUMYIO JUIMHY OINTOBOJIOKOHHOTO Kalens wWim TpeOyemble pa3Mephl
rapaxka s aBromoowisa. [Ipu permeHun 3amad MpakTHYECKOTO XapakTepa oOyJaromnuiics
YUYUTCS CTPOUTHh MATEMATUUYECKUE MOJEIU PEATbHBIX >KU3HEHHBIX CHUTYallMil, IPOBOJIUTH
BBIYUCJIEHUS U OLICHUBATh MOJTYyYECHHBIN PE3yJIbTaT.

Baxkno mnogu€pkuBarh CBSI3M TEOMETPUU C JPYTUMH YYEOHBIMH MpPEIMETaMHU,
MOTHUBUPOBATh HCIIOJIL30BATh OMNPEICICHUS TEOMETPUYECKUX (Guryp u TOHITHH,
JEMOHCTPUPOBATh NMPUMEHEHHUE TMOJYUYEHHBIX YMEHHH B (PU3MKE U TEXHUKE. DTH CBS3U
HaumOoJiee SpKO BUAHBI B Temax «Bektopsl», «TpuroHoMeTrpudeckue COOTHOIICHUS,
«Meton koopauHat» U «Teopema ITudaropar.

VYuebubiit  kypc «l'eoMmeTpus» BKJIIOYAET CICAYIONIME OCHOBHBIC  Pa3Jeibl
conepxanusi: «['eomerpuueckue GUTypbl U UX CBOMCTBa», «M3MepeHHEe TeOMETPUUYECKUX
BEJINYMHY, «JleKapTOBbI KOOPANUHATHI HA IJIOCKOCTH, «BEKTOPbD?, « IBUAKEHHUS TIIIOCKOCTH,
«IIpeobpazoBaHus TOTOOUSN.

OOmiee YMCIO 4YacoB, PEKOMEHJIOBAHHBIX JJI U3Y4YeHUs y4eOHOro Kypca
«I"eometpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 4aca B HeJeno), B 8 kiacce — 68 yacoB

(2 yaca B Hezenwo), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIIO).

Conepxanue 00ydeHHs B 7 Kiacce.

Hauvanbsublie nonstus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YTOJ. Buuasl yrios.
BeprukanbHble W CMexHbIE Yriael. buccektpuca yrna. JlomMaHas, MHOTOYTOJBHUK.
[TapannenbHOCTh M NEPIEHAUKYIIIPHOCTD MPSMBIX.

CumMmerpuunble ¢urypbl. OCHOBHBIE CBOMCTBA OCEBON cHMMeETpuU. I[Ipumepsr
CUMMETPHUH B OKPYKAIOILLEM MUPE.

OCHOBHBIE TOCTPOEHUSA C MOMOILIBID LUPKYJIS M JUHEWKH. TpeyrosbHUK. Bricora,
MeJuaHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOGIpEHHBIN U PABHOCTOPOHHHM TPEyTrOIbHUKNA. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa W TpU3HAKH PABHOOCAPEHHOTO TpeyroyibHWKA. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBA M TPU3HAKH NapajuiedbHbIX MpsAMbIX. CyMma yIJIOB TpPEYroJIbHUKA.

BreniHue yribsl TpeyroJbHUKA.



[IpssMoyroJyibHBIN TpeyroJbHUK. CBOMCTBO MEIHUAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
NPOBEAEHHON K THUIOTeHy3€. [Ipu3Haku paBEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB.
[TpssiMOYTOJIBHBIN TPEYTOJBHUK C yIJIoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O [IJIMHE
JIOMaHOMU, TeopeMa O OOJbIIEM yIJie U O0JbIlIe CTOpOHE TpeyroiabHuKa. [lepnenauxynsap u
HAaKJIOHHAS.

I'eomeTpuueckoe mecTto Touek. buccekrpuca yriia u cepeavHHBIN MEPIIEHANKYISP K
OTpPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpy»XKHOCTb M KpYyr, XOpJla M IHWaMeTp, UX CBOMCTBA. B3anMHOE pacnoyioKeHHe
OKpY>KHOCTH U npsiMoii. KacarenbHas u cexymas K OKpyKHOCTH. OKpy»KHOCTb, BIUCAHHAS B
yroJi. BrincanHasi u onvucanHas OKpy>KHOCTH TPEYTOJIbHUKA.

Conepxanue 00yueHus B 8 Kiacce.

UYetpipéxyronpHuku. [lapamienorpamm, ero npusHaku U cBoiicTBa. YacTHbIE cilyyau
napajiesiorpaMmmoB (psIMOYTOJILHUK, pOMO, KBaJIpaT), X MPU3HAKU U CBOMCTBA. Tpamernus,
paBHOOOKas Tpanenus, e€ cBoicTBa U npuzHaku. [IpsimoyronbsHas Tpaneuus.

Meton yaBoenust menuansbl. LlenTtpanenas cummerpud. Teopema daneca u Teopema o
MPONOPLUHUOHAIIBHBIX OTPE3KAX.

Cpennue nMHUM TPEYTOJIbHUKA U Tparnenuu. LleHTp Macc TpeyroiabHuKa.

[Tonobue  TpeyrosbHUKOB, Ko3hduuuent mnomodbus. [lpusnaku  momoOus
TpEeyroJbHUKOB. [IpuMeHeHune moqooust mpy pereHny MpakTUYeCKuX 3a/1a4.

CpoiictBa miomaneii reomerpuueckux  ¢uryp. Dopmynbl S IUIOIIAA
TpEYroJibHHKA, MapajuiesiorpaMma, pomoa u Tpaneuuu. OTHOILIEHHE TJIOMAAEH MOJI00HBIX
duryp.

Brruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema IIudaropa. Ilpumenenue teopems! I[ludaropa npu pemeHnn TPaKTUIECKUX
3aaad.

CuHycC, KOCUHYC, TaHT€HC OCTPOr0 yIJia MPSAMOYTOJIbHOTO TpeyroyJbHUKAa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. Tpuronomerpudeckue Gpyukmuu yriios B 30°, 45° u 60°.

BrincanHble ¥ LIEHTpaIbHbBIE YTIIBI, YTOJI MEXAY KacCaTeIbHON U XOPIOU. Y TJIbl MEXKIY
XOpJAaMd UM CEKylMMH. BrnucaHHble W ONUCAHHBIE YETHIPEXYTOJILHUKU. B3anmHoe
pacnosiokeHue IByX okpyxHocteil. Kacanme okpyxkHoctei. O0mue kacaTelbHbIE K JBYM

OKPY’KHOCTSIM.



Conepxanue o0yueHus B 9 kiacce.

Cunyc, xocunyc, tanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYJIBbI IPUBEACHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TeopeMa CHUHYcOB. PemieHue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodusi. [lonob6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0O mNpou3BEIEHWU OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKyLIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOIy/ib) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, MPOTHUBOMOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMU Haj
BekTOpaMu. Pa3nokeHue BeKTopa IO JBYM HEKOJUIMHEAapHbIM BekTopam. KoopauHatbl
BekTopa. CKaJlsipHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE AJI HAXO0KICHUS JIJIMH U YTJIOB.

JlekapTOBbl KOOPAMHATBHI HA IUIOCKOCTH. YPaBHEHHsA MPAMONW W OKPYKHOCTH B
KOOpJIMHATAX, [IEPECEYEHUE OKPYKHOCTEN U NMPsAMBIX. MeToa KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJNBHUKMU. JlJIMHA OKpy»KHOCTHU. 'pamycHas W paguaHHas mepa
yTJla, BBIYUCIEHUE JJIMH OyT OKpYy>kHOCTel. [inomanp kpyra, ceKTopa, CErMeHTa.

JIBUKEHHUsST IUIOCKOCTM W BHYTPEHHHE CHMMETpUM QuUryp (3J1eMeHTapHbIe

npenacrasienus). [lapamnensasiil nepenoc. [ToBopor.

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MPOrpaMMbl yueOHOTOo Kypca «['eomeTpus».

[IpenMeTHBIC pe3yJIbTaThl OCBOSHUS IIPOTrpaMMBbl YYEOHOTO Kypca K KOHITY OOyUYeHHS B
7 Kacce.

Pacno3naBaTh u3yueHHbIE TeOMETpUYECKHE (UTYpPBI, OMNPENENATh HX B3aUMHOE
pacrojiokeHue, u3o0paxaTb reoMeTpUIeCKre (UTYpPBI, BBIMOJHATH YEPTEIKU IO YCIOBHUIO
3anaun. MI3MepsaTh JIMHEHHbIE W YIJIOBBIC BEJIMYMHBI. PemmaTe 3ajaurd Ha BBIYMUCICHUE JIJIUH
OTPE3KOB U BEJIUYUH yTJIOB.

[IpoBoauTh TpyOyI0 OIEHKY JUHEHWHBIX W YIJIOBBIX BEJIUYUH MPEIMETOB B pEeabHOM
KU3HH, Pa3MEPOB MPUPOJIHBIX O0BEKTOB. PaznuyaTh pasMepbl S3TUX OOBEKTOB MO MOPSAKY
BCJIMYMHEL.

CTpouThb uyepTeKU K TeOMETPUUCCKUM 3aJ1auaM.

[Tonp30BaThCs MpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOIB30BAaTh IMPU3HAKU U

CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB TIPU PEIICHUH 3a71a4.



IIpoBONTE JOrMYECKUE PACCYKIAEHUS C UCIIOJIB30BAaHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaTbCs NMPU3HAKAMHU PABEHCTBA NPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIOTEHY3€ IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUH
r€OMETPUYECKUX 3a4ad.

Onpenensth NapauieabHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTs NapauleIbHOCTh IPSMBIX C ITOMOIIBIO PABEHCTBA PACCTOSHHUUA OT
TOYEK OJTHOM MPSIMOU 10 TOYEK APYTOM MPSIMOM.

Pemats 3a1aun Ha KiieT4aToi Oymare.

[IpoBOANTH BBIYMCIIEHUS M HAXOAWTHh YUCIOBbIE M OyKBEHHbBIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX 3aJadaX C MCIOJIB30BAHUEM CYMMBI YIVIOB TPEYTOJBHHUKOB H
MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, 0OPa30BaHHBIX IMPHU MEPECEUEHUU JIBYX MapajulesIbHbIX
NPSAMBIX CEKYIIEH. Permars npakTHyecKue 3a/1aun Ha HaX0XKACHUE YTIIOB.

Bnagers noHsATHEM reOMETPUYECKOIO MECTa TOYEK. YMETh ONPENENsITh OUCCEKTPUCY
yIJIa ¥ CEPEIMHHBIN NEPIICHIUKYJIISP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK.

@opMyJIMpOBaTh OMNpEAEIEHUs OKPYKHOCTH M Kpyra, XOpAbl MW JUaMeTpa
OKPY>KHOCTH, TIOJIb30BAThCS UX CBOWCTBAMH. Y METh MPUMEHATH 3TH CBOMCTBA MPU PEUICHUU
3a7ad4.

Brnaners MOHATHEM ONMMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOJWTh
e¢ nentp. Ilonb3oBaTbca (akTaMu O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYTOJIbHUKA
IIEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPHNEHIUKYJIAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCS B OHOU TOYKE.

Brnaners mnoHsATHEM KacaTeNbHOM K OKPYKHOCTH, TIIOJIb30BAaTbCsl TEOPEMOM O
MEPIEHINKYJIIPHOCTH KaCaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[Tonb30BaTbCd NPOCTEHIIMMH T'€OMETPUYECKMMH HEPABEHCTBAMHU, IIOHUMATh HX
IIPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MMOCTPOEHUS C TOMOUIBIO LIUPKYJIS U JIMHENKH.

[IpeameTHbIC pe3yabTaThl OCBOCHUS TPOrpaMMbl y4€OHOTO Kypca K KOHIly 0Oy4YeHHs B
8 kJacce.

Pacnio3HaBaTh OCHOBHBIE BUbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS UX
CBOWCTBaMH IPU PELIEHUN F€OMETPUUYECKHUX 3a1ay.

[IpuMeHsATh CBOMCTBAa TOYKU TEpEeceUeHUs MeAuaH TPEYroyibHHKa (LIEHTpa Macc) B

pEIIEHUM 3a7a4.



Brnaners mnoHATHEM CpeiHEW JMHUM TPEYroJbHUKA M Tpamelu, TPUMEHSTh HX
CBOMCTBa IMpHU peIlIeHUH TreomeTpuueckux 3anad. Ilomb3oBaThcs Teopemoit daneca u
TEOPEMOM O MPONOPLUHUOHAIBHBIX OTPE3KaX, NMPUMEHATh HX I PEUICHUS NPAKTUYECKUX
3aj1ay.

[IpuMeHATh NPU3HAKHU TIOJI00US TPEYTOIBHUKOB B PEIICHUN T€OMETPUUECKUX 3a/1au.

[Tonb3oBaTbesa Teopemoit [Tudaropa st perieHuss TeOMETPUYECKUX U MPAKTUYECKHUX
3amay. CTpOUTh MaTEMaTHYECKYI0 MOJIEJIb B MPAKTHUYECKUX 33Jadax, CaMOCTOSATEIBHO
IIPOBOJUTH YEPTEK U HAXOAUTH COOTBETCTBYIOINE JJIUHBI.

Branets MOHATUSIMU CHUHYCa, KOCMHYCA U TaHIE€HCAa OCTPOTO yria MpsIMOYTOJbHOTO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU TOHSITUSAMU JJI PEIICHUS MPAKTUYECKUX 3a]1a4.

Beruucnars  (pa3niuyHbIMH - crioco0amu) IJIOMIaJb TPEYTOJbHUKA W ILUIOIIAAH
MHOTOYTOJIbHBIX (Uryp (MOJB3ysCh, TJ€ HEOOXOAMMO, KalbKyysiTopoM). [IpumeHsTH
MOJIyYCHHbIC YMEHUS B TPAKTUYECKUX 3a]adax.

Branets MOHATHUAMM BIUCAHHOTO U IIEHTPAJIBLHOTO YTJIA, MCIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIjaX, yIJlax MEXIy XOpAaMH (CEeKyIIMMH) M YIJe MEXAy KacaTelbHOW H
XOpJOM MPH PEIICHNN T€OMETPUUYECKUX 3a/1a4.

Brnagets TNOHSATHEM  OMUCAHHOTO  YETHIPEXYTOJIbHUKA, MPUMEHSTH CBOMCTBA
OMHMCAHHOTO YEThIPEXYTOIbHUKA MIPU PELLICHUH 3a]1a4.

[IpuMeHATh MOMy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJAENU
JUISL 3a]1a4 PEeaJIbHOM >KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHHS C IPUMEHEHUEM
o100t ¥ TPUTOHOMETPHUH (TIOJIB3YACH, T/I€ HEOOXOUMO, KAIBKYJISTOPOM).

[IpeameTHbIE pe3ynbTaThl OCBOEHUS TPOrpaMMbl Y4€OHOTO Kypca K KOHIy 0Oy4YeHUs B
9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pa3MYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJIbHUKA («PEIIeHUE MPSIMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KalbKYJSATOPA) IJIMHBI U YTJIbl 1JI1 HETAOJIUYHBIX
3HAYCHUM.

[lonb30BaTbcs  QopMmyiaMH TPUBEIEHUS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOKJIE€CTBOM JJIs1 HAXOKIEHHSI COOTHOILIEHUI MEXIAY TPUTOHOMETPHUUECKUMU BETUYHHAMM.

Hcnonb3oBaTh TEOPEMbl CHHYCOB U KOCHUHYCOB IS HAXOXKICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYroJibHUKa («pElIeHUuEe TPEYTrOJbHUKOBY), MPUMEHSATh HMX IpPU pEUICHUU

TCOMCTPHUYICCKHUX 3aaal.



Bnagerp mnoHATUSAMU IpeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX JJIEMEHTOB
noo0HbIX ¢uryp. Ilomp3oBaThCsi CBONMCTBAMHU MOAOOMS IMPOU3BOJBHBIX (QUIYp, YMETh
BBIUUCIIATH JUIMHBI U HAXOAUTh yTIbl y MoN00HBIX (uryp. [IpumensTs cBoiicTBa moao0us B
NPAaKTHUECKUX 33Jadax. YMETh NMPUBOAUTH NMPUMEPHI MOJOOHBIX (UTYP B OKpY’KaIOIIEM
MUpE.

Ilonb30oBaTbCsd TEOpEMaMU O IIPOM3BEICHUM OTPE3KOB XOpHA, O IIPOU3BEIACHUU
OTPE3KOB CEKyIIUX, O KBaIpaTe KacaTeIbHOMU.

[Tonb30BaThbcs BEKTOpaMH, MOHMMATh MX TE€OMETPHUYECKHA U (DU3MUECKUN CMBICI,
OPUMEHATh UX B PEUICHUM I'€OMETPUUYECKUX U (Pu3nyeckux 3ajnad. [IpuMeHaTs ckaisipHoe
IIPOU3BEACHUE BEKTOPOB [l HAXO0XKACHUS JUIUH U YTIIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHATH €r0 B PELICHUH
T€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

Binaners NOHATHAME NPaBUIBHOIO MHOIOYT'OJIBHUKA, JUIMHBI OKPYKHOCTH, IJIMHBI
IyTU OKPYKHOCTHU U PaJUaHHON MEpBI YIJjla, YMETh BBIYUCIIATD IIOMIAAb KPYTa U €r0 4acTeHn.
[IprMEHATh NOTyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonutb ocu (MM LEHTPBI) CAMMETPUU (PUTYDP, IPUMEHATh JBUKEHHUS IJIOCKOCTH B
IIPOCTENIINX CIIyYasx.

[IprMeHATh MOJyYEeHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH MATEMATHYECKUE MOJECITH
JUIS 3a/1a4 pEeAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUKMCICHUS C MPUMEHEHUEM

0100MSI ¥ TPUTOHOMETPUUECKUX QYHKIUN (TIOJIB3YSICh, T1I€ HE0OX0AUMO, KaJbKYJISITOPOM).

TemaTnueckoe MIaHuPOBAHUE

7 xJacc
KonunuectBo uacos DIJIEKTPOHHBIE
HaunmeHnoBanue
Ne (tmudpoBbIe)
pa3ieyioB U TEM Kontponeubie  [IpakTudeckue
/11 Bcero obOpasoBaTeib
IIPOTPaMMBbI paboTHhI paboThI
HBIE PeCypChl
[Ipocrenmue
reOMETPUYECKHUE bubimoreka
1 burypsl u ux 14 HOK
CBOMCTBA. https://m.edso
W3mepenue 0.ru/7f415e2e
TCOMETPUICCKUX



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

BEJINYUH
bubnuoreka
[HOK
T 22 1
PEYTOILHIE https://m.edso
0.ru/7f415e2e
[TapannenbHbIe bubmmoreka
npsiMbIe, CyMMa [HOK
14 1
yTJIOB https://m.edso
TpEeyroJbHUKa 0.ru/7f415e2e
OKpyX HOCTb U bubnuoreka
4 KpYT. 14 1 [HOK
['eomerpuueckue https://m.edso
MIOCTPOCHUS 0.ru/7f415e2e
bubmmoreka
[ToBTOpEHME,
5 00o001IeHNe 4 1 HOK
3HaHI/IIIf7I https://m.edso
0.ru/7f415e2e
OBILEE
KOJIMYECTBO
YACOB I1O 08 4 0
[TPOI'PAMME
8 KJacc
KommmuectBo vacos DIIEKTPOHHBIE
HaunmeHnoBanue
No (mudposbie)
pa3zaeiioB U TEM Kontponbsnbsie  IIpakTtuueckue
/1 DO DAMMEL Bcero 5 5 obOpasoBaTeib
porp paooThI paooThI HBIC PECYPCHI
bubimoreka
OK
1 YeThIpEXYTOJIbHUKHI 12 1 Ifi[tDS: /im.edso
0.ru/7f417e18
Teopema daneca u
Teopema o bubimoreka
MPONTOPUMOHAIBHBIX HOK
2 15 1
OTpe3Kax, https://m.edso
MON0OHBIE 0.ru/7f417e18
TPEYTOJbHUKU
3 ITnomans. 14 1 bubmnoreka



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TPCYT'OJIbHUKOB

Haxoxnenne HOK
TUIOLIAEN https://m.edso
TPEYTOJbHUKOB U 0.ru/7f417e18
MHOT'OYTOJIbHBIX
¢buryp. [Inomanu
noTI00HBIX (HUTYp
Teopema I[Tudaropa bubmmoreia
4 1 HaJaja 10 1 LOK
https://m.edso
TPEOROHETPES 0.ru/7f417618
Y1l B
OKPY>KHOCTH.
Briricannsbie u
OHHCAHHELS bubmmoreka
5 YEThIPEXYTOJIbHUKU. 13 1 LOK
KacarenbHbIe K https://m.edso
0.ru/7f417e18
OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEM
bubnuoreka
[ToBTOpEHME, 4 1 [HOK
0000111eHNe 3HaHUH https://m.edso
0.ru/7f417e18
OBIIEE KOJIMYECTBO
YACOB IIO 68 6 0
[TPOI'PAMME
9 knacc
KonunuectBo yacos DNEeKTPOHHbIE
HaumenoBanue
No (mdposbie)
paszieyioB U TEM Kontposbubie  IIpaktuueckue
/1 HpOrpaMMHI Bcero PaGOTHI paGoTE! oOpa3oBarenb
HBIE PECYPChI
Tpuronomerpus.
Teopembl bubimoreka
KOCHHYCOB U [HOK
16 1
CHUHYCOB. https://m.edsoo.r
Pemenue u/7f41al2c



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Ef;sggfomﬂne bubanoreka
2 Metpuueckue 10 1 LOK
COOTHOMICHISL B https://m.edsoo.r
u/7fAlal2c
OKPY>KHOCTH
bubmmoreka
HOK
3 Bexropet 12 1 https://m.edsoo.r
u/7f4lal2c
bubmmoreka
JlexapToBbI
4 KOOPJAUHATHI Ha 9 1 LOK
IOCKOCTH https://m.edsoo.r
u/7f4lal2c
[IpaBuibHbIE
;ﬁ;ﬁyrom"mm’ Bu6miotexa
5 OKPYKHOCTHU U 8 HOK
OMAE KpyTa. https://m.edsoo.r
u/7f4lal2c
Brruncienue
IUTOIIAIEN
bubmmoreka
5 JIBU>KeHUS 5 [HOK
IJIOCKOCTH https://m.edsoo.r
u/7f4lal2c
[ToBTOpEHUE, bubnuoreka
00001Ienue, LHOK
7 7 2
CHUCTEMATHU3ALIMS https://m.edsoo.r
3HAHUU u/7f4lal2c
OBIIEE
KOJIMYECTBO
YACOB IIO 08 0 0
ITPOI'PAMME

Pabouast mporpamma yueOHOro Kypca «BeposTHOCTh M CTaTHCTHKa» B 7—9 Kiaccax
(mamee COOTBETCTBEHHO — MporpamMMa y4eOHOTo Kypca «BeposiTHOCTh W CTaTHCTHKaY,

y4eOHBII KypC).


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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[TosicuutenpHas 3anUCKa.

B coBpemMeHHOM LM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA IMPHOOPETAIOT BCE
OO0JBIIYI0 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUYECKUX MPUIOKEHHUH, TaK U UX POJIH B
o0pa3oBaHUM, HEOOXOAMMOM KaxaoMy denoBeKy. Bospacraer umcno npodeccuit, npu
OBJIAJICHUHN KOTOPBIMU TpeOyeTcs xopoluasi 6a3oBasi IOArOTOBKA B 00JAaCTH BEPOSITHOCTU U
CTaTHCTUKH, TaKas MOJArOTOBKA Ba)kHa JJISI MPOAODKEHHS OOpa3OBaHUSA U JUIsSl YCIEIIHON
po(hecCHOHATBFHON Kaphephl.

Kaxxapiif 4enoBek MOCTOSIHHO MPUHUMAET PEIHICHHS Ha OCHOBE MMEIOIIUXCS Yy HEro
JaHHBIX. A 17151 0OOCHOBAHHOT'O MPUHSATHUS PEILICHUS B YCIOBUSAX HEIOCTaTKa WA U30bITKA
uHpopMaluu HEOOXOIMMO B TOM YHCIE XOpOLIO CHOPMUPOBAHHOE BEPOATHOCTHOE U
CTaTHCTUYECKOE MBIIIJICHHE.

NMeHHO Mo3TOMY OCTpO BCTaja HEOOXOAMMOCTh CPOPMHUPOBATH y OOYYaOIIMXCS
(YHKIMOHAJIBHYIO T'PAaMOTHOCTb, BKJIIOYAIOLIYI0 B ce0d B KauyeCcTBE HEOTHEMIIEMOM
COCTaBJISIIOLIEH yMEHHE BOCHPUHHMMATh M KPUTUYECKH aHAJIU3UPOBATH HH(POPMAIHUIO,
NPECTaBICHHYI0O B Pa3lUYHBIX (QopMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
pEaNbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEHUIITNE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4Ye€OHOM Kypce C OCHOBHBIMU IMpUHLUIAMHU cOOpa, aHamu3a |
NPECTaBICHNS JaHHBIX U3 PA3NIUYHBIX cdep KU3HU OOIIeCTBa M TOCyIapcTBa MpUOOIIaeT
oOydaromuxcsi K 00IIeCTBEeHHBIM MHTepecaM. 3ydueHne oCHOB KOMOMHATOPUKH Pa3BUBAECT
HaBBbIKM OpraHu3aluu rnepedopa u nojcuéra yrcia BApUAHTOB, B TOM UYUCIE B IMPUKIIATHBIX
3aj1la4ax. 3HaKOMCTBO C OCHOBaMHM T€OpuH IpadoB cO31aET MaTeMaTUYECKUN (GyHIaMEHT ISt
dbopMHpOBaHU KOMIIETEHLMI B 00JacT MHPOPMATUKU M LUPPOBbIX TexHosoruil. Ilpu
U3YYCHUU CTATUCTUKUA W BEPOSTHOCTH OOOTamIaloTCsA TMPEACTABICHUS OOYyYaroluxcs O
COBPEMEHHOM KapTHHE MHMpa U METO/AX €ro MCCIeA0BaHus, POPMUPYETCs] HOHUMaHUE POJIU
CTAaTHUCTUKM KaK MCTOYHUKA COLIMAJIBHO 3HAYMMON MH(POpPMAIMHU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBHMU ¢ AaHHBIMU IENSIMH B CTPYKType MPOrpaMMBbI y4eOHOTO Kypca
«BeposTHOCT, M CTAaTUCTHKa» OCHOBHOTO OOIIEro 0Opa3oBaHUS BbIACIEHBI CIEAYIOIINE
colepkarenbHO-MeToquueckue JmHuu: «lIpencraBiaeHne [OaHHBIX W ONUCATENbHAs
CTaTUCTHKA», «BeposTHOCTB», «DIeMeHThl KOMOMHATOpUKW», «BBeneHue B Teopuio
rpadoBy.

Coz[epncaHHe JIMHUHN ((HpeI[CTaBJIeHI/Ie JAaHHBIX W OIMUCATCJIbHASA CTATUCTHUKA) CIIYXKUT



OCHOBOW Juisi (OpPMUPOBAHUSI HABBIKOB pabOThl ¢ HHPOpMaLMend: OT UTEeHUS U
UHTEpHpeTauuu MHGOpMaIK, TPEJICTaBICHHON B Ta0iMIaX, Ha JUarpaMMax M rpadukax,
n0 cOopa, NpPEACTaBICHHUA W aHajdW3a JaHHBIX C HCIOJb30BAHMEM CTATUCTHYECKHUX
XapaKTepUCTHK CpEeIHUX U paccenBaHus. Pabotas ¢ ngaHHBIMH, OOydaromuecs ydarcs
CUUTBHIBATh M WHTEPIPETUPOBATh JNAHHBIC, BBIIBHUIATh, APTYMEHTUPOBATH M KPUTHUKOBATH
MPOCTEUIIINE TUIOTE3bI, PA3MBIIUIATh HaJl (haKTOpamMH, BBI3BIBAIOIIMMHU H3MEHYUBOCTh, U
OLICHUBATh UX BIMSIHUE HA pACCMAaTPUBAEMbIE BEJIUYHUHBI U TIPOLIECCHI.

NHTynTHBHOE TpEeACTaBICHHME O CIyYalHOM HW3MEHYMBOCTH, HCCIICIOBAHHE
3aKOHOMEPHOCTE M TEHACHUMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM Uil W3Yy4YEHUSA
TEOPUH BEPOATHOCTEW. Bonpnioe 3HaueHHE HMMEIOT NMPAKTUYECKUE 33JaHUs, B YaCTHOCTHU
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMHU MOJIEIISIMU.

[loHsiTHE BEPOSITHOCTH BBOJUTCS KAaK MEpa MPaBIONOJ00MS CIy4allHOrO COOBITHS.
[Tpu u3yueHun yuyeOHOro Kypca oOydaromuecs 3HAKOMSTCS C MPOCTEUIIUMH METOJaMH
BBIUMCIICHHSI BEPOSITHOCTEM B  CIy4YalHBIX OKCIIEPUMEHTAaXx C PaBHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU HUCXOJaMHU, BEPOSITHOCTHBIMU 3aKOHAMH, IIO3BOJIIIOIIMMH CTaBUTh U
pemiath OoJiee cloXXKHbIE 3a7adyd. B y4ueOHbBI Kypc BXOAST HayalbHbIE MPEICTABICHUS O
CIIy4YaiHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYUIECTBIISIETCS 3HAKOMCTBO OOYYaloIIUXCS C
MHO>KECTBAMU U OCHOBHBIMH OTE€pALlMIMH HAJl MHOXECTBAMHU, PACCMATPHUBAIOTCS MPUMEPHI
NPUMEHEHUSI [JI1 PEIICHUsS 337ay, a TAKXKE HCIOJIb30BAHHUS B APYTMX MAaTE€MaTUYECKUX
Kypcax ¥ y4eOHBIX IpeaMeTax.

B 7-9 xnaccax uzydaercsi yueOHbIN Kypc «BeposiTHOCTh M CTaTUCTUKA», B KOTOPBIM
BXOJAT paznensl: «[IpeacTaBieHne NaHHBIX U ONUCATEIbHAs CTaTUCTUKA», «BeposaTHOCThY,
«2neMeHTbl KOMOMHATOPUKNY, «BBeeHne B TeOpUI0 rpadoBy.

OO6miee 4KMCIIO 4YacoB, PEKOMEHIOBAHHBIX JUIS M3Yy4YeHHs yd4eOHOTO Kypca

«BeposTHOCTB U cTaTucTHKa», — 102 vaca: B 7 kinacce — 34 yaca (1 gac B Heenio), B 8

Conepsxanue o0yueHus B 7 Kjacce.

[IpencraBnenre maHHBIX B BHUJE TAOJIUI], AMarpamM, rpadukoB. 3amogHeHUe TaOJIHII,
YTEHWE W TIOCTPOCHHE auarpaMm (CTOJOMKOBBIX (CTOJOYATHIX) U KPYroBbIX). UTeHwue
rpauKOB pealbHBIX TMpoleccoB. M3pieuenne uHOpMaMM U3 AUarpaMM M TaOJHII,

HCIIOJIb30BAHNC U MHTCPIIPCTAIUA JaHHBIX.



OnucarenpHasi  CTaTUCTHKA: cpeAHee  apudMeThueckoe, MeJuaHa, pas3max,
HauMOOJIblIIeE U HAUMEHbIIEe 3HAYEHUsI HaOOpa 4YUCIOBBIX JaHHBIX. [IpuMepsl ciydaitHoM
U3MEHYUBOCTH.

CiyyaliHbIil SKCIIEpUMEHT (OMbIT) U CiiyyallHOe coObITHE. BeposiTHOCTh U yacToTa.
Poib ManoBepOSITHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUN B MPHUPOJAE M B OOIECTBE.
MoHera u urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, Bepmmua, pedpo. Crenensr BepmmHbl. Yuciao pedep W cymMmapHas CTENEHBb
BepmuH. [IpencraBnenue o cBs3nocTH rpada. Llemm u kel [Tyt B rpadax. O6xoxn rpada
(oiinepoB myTh). [IpeacraBienue 06 opueHTHpoOBaHHOM Tpade. Penenue 3a1a4 ¢ NTOMOIIBIO
rpados.

Conepxanue 00yueHus B 8 Kiacce.

[IpencraBiieHne JaHHBIX B BUJE TAOJIHI], AMarpaMm, rpaduKkoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXKECTBO. Omnepanuu HaJl MHOXKECTBAMH:
oObenuHEHue, TmepecedyeHue, momnojHeHue. CBoiicTBa omepanuii HaJl MHOMXECTBAMH:
MEPEMECTUTENILHOE, COYETaTeIbHOE, paclpeeIuTeIbHoe, BKIoUeHus. Vcnosib3oBaHue
rpauuecKoro MpeCTaBICHUS MHOXKECTB JIJII OMMCAHUS PEAbHBIX MPOIIECCOB U SIBJICHUH,
IIpU PEIICHUU 33/1a4.

N3mepenue paccernBaHus AaHHBIX. Jlucnepcus U CTaHIAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. JluarpamMmma paccerBaHusl.

DOneMeHTapHbIe COOBITHS ciaydailHOTO ombiTa. Ciyuaiineie coObiTus. BepostHOCTH
coObITui. ONBITHl ¢ PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMU. CiTy4allHBIN BBIOOD.
CBsi3b MEXAY MaJIOBEPOSITHBIMU W TPAKTUUYECKU JOCTOBEPHBIMH COOBITHUSIMH B MPHUPOJE,
0011IeCTBE U HAYyKe.

HepeBo. CBoNCTBa JAEpEBbEB: E€IUHCTBEHHOCTh IIYyTH, CYIIECTBOBAHHUE BHUCSYECH
BEPIIMHBI, CBS3b MEXKy YUCJIOM BEpIIMH U unucioMm péoep. [IpaBuino ymHoxkenus. Pemenue
3a/1a4 C MOMOIIbIO TpadoB.

[IpoTuBomnosnoxusie coObiTUs. [uarpamma Oitnepa. OObeIWHEHHE U TEPECCUCHHE
coopTuii. HecoBmectHpie coObiTHs. DopMyrna CJIOXKEHUS BEPOSTHOCTEH. Y CIIOBHAS
BeposiTHOCTh.  [IpaBuno  ymHoxenus.  HesaBucumbie  coOwbitus.  [IpeacraBnenue
AKCTIEpUMEHTa B BUJIE JepeBa. PemieHue 3a1a4 Ha HaX0XJICHUE BEPOSATHOCTEH C MOMOIIBIO
JlepeBa CIy4alHOro SKCIEPUMEHTA, AuarpaMm Diliepa.

Conepsxanue o0yueHus B 9 kiacce.



IIpencraBneHne AaHHBIX B BHUAE TaOaul, AuarpamM, IpaduKoOB, HHTEpHpETaLUs]
NaHHbIX. UTeHHe U nocTpoeHue Tabull, AMarpaMm, rpauKoB M0 peaJbHbIM JaHHbBIM.

[TepectanoBku u dakropuan. Coueranust U yucio codetanuii. Tpeyroapuuk I[lackans.
Pemrenne 3aay ¢ HCHOAB30BAHUEM KOMOMHATOPHUKH.

I'eomeTrpuueckas BeposTHOCTb. Cily4aiiHbIil BBIOOp TOUKH K3 (QUIypbl Ha IIOCKOCTH,
U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Ucneitanue. Ycnex u Heynada. Cepus ucnblTaHuid 710 mniepBoro ycmnexa. Cepust
ucnbiTanuil bepaymu. BepostHoctu coObITHii B cepun UcibiTanuid bepHysum.

Ciy4aiiHasi BEIMYMHA U paclpeiesieHue BeposITHOCTEH. MaTeMaTH4ecKoe OKHUIaHnue U
aucriepcus. IIpuMepbl MaTeMaTHYeCKOTO OXHUAAHUA KaK TEOPETUYECKOIO CpPEIHEro
3HAUYEHUS BEJIMYMHBL. MaTeMaTH4YECKOE OXUIAHWE W JHUCIEPCUS CIYyYalHOW BEIUMYMHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum.

[TonsTue o 3akoHe OonpIIMX uucen. M3MepeHne BepOosATHOCTENH C MOMOIIbIO YacTOT.

Ponb u 3HaueHne 3aKkoHA OOJIBIIMX YHCET B IIpupoac u O6HICCTBG.

[IpeameTHBIE pe3yJIbTaThl OCBOEHUS MPOrpaMMbl yuyeOHOro Kypca «BeposTHOCTH u
CTaTUCTHKAY.

[IpeameTHbIE pe3yabTaThl OCBOECHUS TPOrpaMMbl y4€OHOTO Kypca K KOHIy 0Oy4eHHs B
7 xnacce.

Yutats nHGOpMAIIHIO, TPEICTABICHHYIO B Ta0NIMIIaX, HA AUArpaMMax, MPeACTaBIISTh
JAaHHBIC B BUJI€ TAOJMI], CTPOUTH JUATPAMMBbI (CTOJOMKOBBIE (CTOJIOYATHIC) U KPYTOBBIE) TIO
MacCHBaM 3HAYEHUU.

OnuceiBaTh U MHTEPIPETHPOBATH PEAlbHbIE UMCIIOBBIE JTAHHBIE, MPEICTABICHHBIE B
TabnuIlax, Ha AMarpammax, rpadukax.

Ncnonb30BaTh JJisi ONHCAHUSA JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKH: CpPEIHEE
apumeTnyecKkoe, MeJInaHa, HanboJIbIIee U HAMMEHbIIIEE 3HAYCHUS, pa3Max.

WNmeth mpencraBiieHde O CIy4yallHOM M3MEHYMBOCTH Ha MpUMeEpax LEH, PU3NYECKUX
BEJIMYMH, AaHTPOINOMETPUYECKUX [IAHHBIX, HMETh MPEJICTABICHUE O CTATUCTUYECKOM
YCTOWYHUBOCTH.

[IpeameTHbIC pe3yabTaThl OCBOCHUS TPOrpaMMbl y4eOHOTO Kypca K KOHIly 0Oy4YeHHs B
8 Kiacce.

N3Bnekate u mpeoOpa3oBeIBaTh WHGOPMAIMIO, TPEICTABICHHYI0O B BHJIE TaOJIHII,



uarpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUE TaOIuUl, 1uarpamMmm, rpadukoB.

OnuceiBaTh TaHHBIE C TOMOIIBK CTATUCTUYECKUX MMOKA3aTENIe: CPEAHNUX 3HAYCHUN U
Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIapPTHOE OTKIOHEHHE).

HaxoguTh 4acTOThl YMCIOBBIX 3HAYEHUM M YACTOTHI COOBITUH, B TOM YHUCJE IIO
pe3yJbTaTaM U3MEepEeHUN U HAOII0ACHH.

Haxonuth BepoOATHOCTH CIly4alHBIX COOBITUM B OMbBITaX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITHII, B TOM YHCIIE€ B OINbITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonb3oBath rpapuyeckue MOJENH: IEPEBO CIy4alHOTO SKCIEPUMEHTA, TUarpaMMbl
Dilniepa, yuciaoBas mnpsMasi.

OnepupoBaTh MNOHATHSIMH: MHOYKECTBO, MOAMHOKECTBO, BBINOJHITH OINEpPALMU HaJl
MHOXECTBaMHU: OOBEAMHEHUE, NE€PECEUCHHE, JOIMOJHEHHE, MEPEUUCIsATh SJIEMEHTHI
MHOJKECTB, [IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaguyeckoe Mpe/CTaBICHNEe MHOXKECTB U CBSI3€ MEXKIYy HUMH s
OTMCAaHUsI TPOLIECCOB M SIBJICHUM, B TOM YHUCJE NPHU PEIICHUM 3aJlady U3 JAPYIUX Y4eOHBIX
IIPEIMETOB U KypPCOB.

[IpeameTHBIC pe3ynabTaThl OCBOCHUS TPOrpaMMbl Y4€OHOTO Kypca K KOHITy 0Oy4eHHs B
9 knacce.

N3Bnekate u mnpeoOpa3oBbiBaTh HHQPOpPMAIUIO, MPEACTABICHHYIO B Pa3IUYHBIX
MCTOYHUKAX B BUJE TAOJIMII, [1UarpamM, rpauKoB, MPEACTaBIATh JAHHbIE B BUJE TaOHII,
JuarpaMm, rpauKoB.

Pemate 3a1aun OpraHu30BaHHBIM 1EPE0OPOM BapUAHTOB, a TAKXKE C UCIIOJIH30BAHUEM
KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onMcaTesbHbIE XAPAKTEPUCTUKHU I MACCUBOB YHUCJIOBBIX JAHHBIX, B
TOM YHCJIE CPEAHUE 3HAUCHUSI U MEPBI PACCEUBAHUSI.

HaxoguTe 4YacTOThl 3HAYE€HWW U YACTOTHI COOBITHUSA, B TOM 4YHCIE TOJb3YAChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOCHUH.

Haxonuth BEpOSITHOCTH CIIy4alHBIX COOBITUN B M3YyYCHHBIX OMBITaX, B TOM YHCIIC B
OTIBITaX C PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMUA COOBITHSIMH, B CEpPUAX HCIBITAHUN [0
IIEPBOT0 yCIIEXa, B CEPUSAX UCIIBITAHUNU bepHyIu.

HNmers npencraBieHue O CIy4aliHOM BEJIMYUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEN.

HNmetn npcacCTaBJICHUC O 3aKOHC OOJIBIINX YHCET KaK O IIPOABJIICHHUHN 3aKOHOMCPHOCTHU



B cnyqaﬁHoﬁ HN3MCHYHUBOCTH U O POJIM 3aKOHA OOJIBIIINX YKCET B mpupoac u 06HICCTB€.

TemaTnuekoe IIaHUPOBAHUE

7 xnacc
KomnyecTBo yacoB DJIEKTPOHHBIC
HaunmMmeHnoBanue
No (uudpoBbIe)
pa3lesioB U TeEM Kontponbsubsie  IIpaktuyeckue
1/ HpOrpaMMBI Bcero paboTs: paGoTE 00pa3oBaTebHbBIC
pecypchl
Mpesctapene bubmoreka [JOK
1 AHHBIX 7 2 https://m.edsoo.ru/7
f415fdc
OnucarenbHas brommorexa HOK
2 CTATHOTHKA 8 1 https://m.edsoo.ru/7
f415fdc
Coysaiinas bubmoteka IJOK
3 SMCHIHBOCTE 6 1 https://m.edsoo.ru/7
f415fdc
Breenie B bubmoteka [JOK
4 reopiio rpagos 4 https://m.edsoo.ru/7
f415fdc
Beposriocts i bubmmoreka [JOK
5 :iCTOTVa 4 1 https://m.edsoo.ru/7
y4altHOTO f415fdc
COOBITHS e
O6o00meHue, bubmmoreka [JOK
6 CHUCTEMATHU3ALIMS 5 2 https://m.edsoo.ru/7
3HAHUU f415fdc
OBIIIEE
KOJIMYECTBO
YACOB IIO 34 2 >
I[TPOIT'PAMME
8 KJ1acc
Ne  HammenoBanme KommdectBo yacos DJIEKTPOHHBIC
n/m pasnenoBuTeM  Bceero KourtpomsHble IIpaktuueckue — (1dpoBbIe)
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Kypca 8 Kiacca

IPOTPAMMBI paboTHhI paboTHhI oOpasoBartenbHbIE
pecypchl
MoBToperne bu6moreka [JOK
1 kypea 7 Knacca 4 https://m.edsoo.ru/
7t4171h2
OnucaTtenbHas BuGmmorexa [IOK
2 li:it;zﬁe 4 https://m.edsoo.ru/
7t4171h2
JTAHHBIX
bu6moreka [JOK
3 MHoxecTBa 4 https://m.edsoo.ru/
7f417tb2
BeposTHocTh bubmoreka [JOK
4 CIIy9aifHOTO 6 1 https://m.edsoo.ru/
COOBITHS 7f417tb2
BrecHre B bubmoreka [JOK
5 reopio rpachos 4 https://m.edsoo.ru/
7f417tb2
Corysaiitbie bubmoreka [JOK
6 COBEITIS 8 https://m.edsoo.ru/
7t417fb2
O06o06menue, bu6morexa IJOK
7 CHCTEMATU3ALMs 4 2 https://m.edsoo.ru/
3HAHUU 7f417tb2
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 1
I[TPOTPAMME
9 xmacc
KosmmuecTBo yacos DNEeKTPOHHbIE
HanmeHnoBaHue
No (mudposbie)
paszieyioB U TEM Kontponbubeie IIpaktnueckue
n/m HpOrpaMMEL Bcero paGoTh paGoTE! oOpa3zoBaTeIbHbIE
pecypchl
[ToBTOpEHUE 4 bubmuotexa [JOK

https://m.edsoo.ru/
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7f41a302

bu6moreka [IOK

fg;g;iipﬂm 4 https://m.edsoo.ru/
7418302
['eoMeTpudecKas Bubmiorexa [OK
BEPOSTHOCTD 4 https://m.edsoo.ru/
7418302
Wcnbrtanus bubmotreka [JOK
bepuym 6 https://m.edsoo0.ru/
7f41a302
Cnygaiinas bubmmoreka [{JOK
BEJINYMHA 6 https://m.edsoo.ru/
7f41a302
O06061IeHME, bubmuotexa [JOK
KOHTPOJIb 10 https://m.edsoo.ru/
7f41a302
OBIIEE
KOJIMYECTBO 34
YACOB IIO

I[TPOI'PAMME
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