®enepasbHass  padoyasi nporpaMmMa 1o y4eOHOMY  IpeaMeTy
«MaremaTtuka» (0a30Bblii YPOBEHD).

1. ®enepanpuas  pabodas mporpaMma MO  y4eOHOMY  TPEIMETY
«Maremaruka» (0a30BbId ypOBEHb) (mpeameTHas oOsactb «MareMaTtuka |
uHdopmaThKa») (Jajgee COOTBETCTBEHHO — TMporpaMmMa IO MaTeMaTHKe,
MaTeMaTrhKa) BKIIOYAET TOSICHUTENbHYIO 3allMCKy, COJIepKaHUue OO0y4yeHus,
IUIAaHUPYEMBIE PE3YyJIbTaThl OCBOEHUS ITPOTrPaMMBbI 110 MATEMATHUKE.

2. [losicHuTenpHAs 3aMKCKa.

2.1. IlporpaMmma 10 MaremaTuke Mg oOydaroumuxcss 5-9  kiaccoB
paszpaborana Ha ocHoBe @I'OC OOQ. B nporpamMmme o MaTeMaTUKE YYTEHBI UACH
U TOJOXEHHUS KOHLENIMH Pa3BUTHS MAaTeMaTHYeCKOro oOpa3oBaHUs B
Pocculickon ®@enepanum.

2.2. [IpenmeroM MaTeMaTHKU SBJSIIOTCS  (PyHIAMEHTAJIbHBIE CTPYKTYpPHI
HAIIET0 MUpa — NPOCTPAHCTBEHHbIE (OPMBbI U KOJIMYECTBEHHbIE OTHOIICHHUS (OT
NPOCTEUINX, YCBAMBAEMBIX B HEMOCPEJCTBEHHOM ONBITE€, 10 JOCTATOYHO
CIIOXHBIX, HEOOXOJMMBIX JUIA pa3BUTHUS HAYYHBIX M MPUKIAJHBIX HJIEH).
Maremaruueckue 3HaHHS OOECIIEUMBAIOT MMOHMMAHHUE MPHUHIMIIOB YCTPOMICTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHWKH, BOCIHPHUATHE W  HHTEPIPETALMIO
COLIMAJIBHOM, YKOHOMHUYECKOW, MOJUTUYECKON MH(POPMALIMH, JAI0T BO3MOXKHOCTh
BBINIOJIHATH PACYEThl U COCTABIIATh AJITOPUTMBI, HAXOUTh U MPUMEHATH (POPMYJIBI,
BJIAJETh MTPAKTUYECKUMH NPUEMAMH T€OMETPUUYECKUX M3MEPEHHUIN M MOCTPOEHUH,
YUTaTh MHPOPMALIUIO, TPEACTABICHHYIO B BUJIE TaOIMI], AUarpaMM U rpadukos,
XKUThb B YCIIOBUSX HEOMNPENEIEHHOCTH W IMOHUMATh BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITHM.

2.3. I3yuenne maTteMaTuKu (HOPMHUPYET y OO0yUaIOMUXCS MaTeMaTUYSCKUN
CTWJIb MBIIUICHUS, TPOSABISIIONIMIICS B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKaX.
OOyuarolyecs 0CBaBaIOT TaKWE MPUEMBI U METOJIbI MBIIIJICHUS, KAK UHAYKLHS U
JeAyKIusi, 0000IIeHne W KOHKPETU3aIus, aHallu3 W CHHTE3, KiIacCUpUKAIMSI |
cucreMarusauus, adcrparupoBaHue U aHanorus. OOBEKTHl MaTeMaTHUECKUX
YMO3aKJIIOUeHHU, TMpaBuUjia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M

JIOTUYECKUX TMOCTPOCHUM, CIOCOOCTBYIOT BBIPAaOOTKE yMEHHUS (OPMYIHPOBATH,



O0OOCHOBBIBAaTh M JOKa3bIBaTh CYKJIEHHUS, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE
MBIILLUICHHE. N3yuenue MaTeMaTUKH oOecrnieunBaeT (dopMupoBanue
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUSI U BOCIUTAHHE YMEHUU JEWCTBOBATH
M0 3aJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHPOBATH
HOBbIE. B mporecce penienust 3aja4 — OCHOBOW y4eOHOH AEsITENbHOCTH HAa YpoKax
MaTEMaTHKU — Pa3BUBAIOTCS TBOPUYECKasl U MPUKIIAAHAS] CTOPOHBI MBIILIJICHHUS.

2.4. Oby4eHne MaTeMaTHUKe JAaET BO3MOXKHOCTh Pa3BUBATh y O00YUAIOIINUXCS
TOUHYIO, PAallMOHAIIbHYI0 U WH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Hambosee
HOJIXOJAIINE SI3bIKOBBIE, CHMBOJIMUECKUE, Fpa(UuecKrue CpeacTBa sl BBIPAKEHUS
CYXJICHHUN U HATJISAHOTO UX MPEICTABICHHUS.

2.5. [Ipn u3yyeHNMH MaTeMaTHKU OCYIIECTBISIETCS OO0IIee 3HAKOMCTBO C
METOJJaMU TIO3HAHUS JEHCTBUTEIBHOCTH, TMPEACTABICHUSIMU O TIpEeaAMETe U
METOJaX MaTeMaTUK{, HMX OTIMYMH OT METOJOB JpPYTUX €CTECTBEHHBIX U
IYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX NMPUMEHEHUS MAaTeMAaTUKH Ui PELICHUs
HAYYHBIX ¥ MPUKJIAJHBIX 33]a4.

2.6. [IppoputeTHpiMi  1IeNsIMA  OOy4YeHHMsT MaTeMmaTthke B 5-9 Kkimaccax
SBIISIOTCA:

(opMupOBaHUE HEHTPAIbHBIX MATEMATUYECKUX MOHATHUH (YUCII0, BEJINYUHA,
reOMETPUYECKAs ¢urypa, IIepeEMEHHas, BEPOSATHOCTb, byHKUKA),
00eCIeUYnBaAOIINUX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHUs 00YYaIOIIUXCS;

MOJIBEJICHUE O0YYalOMMXCs Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaT€MAaTUKH U OKPYXAIOIIero MHpa, MOHWMAaHUE MATeMAaTUKH Kak
yacTu oOUIeil KyJIbTYphl YEIIOBEUECTBA,

pa3BUTHE MHTEJUIEKTYyaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEIILHON  aKTUBHOCTH, MCCIIEOBATENIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIUICHHSI, UHTEpeca K U3YYCHUIO MaTEeMaTUKU;

(dopmupoBanre (yHKIIMOHAILHOW MaTEMaTHUYECKONH IPaMOTHOCTU: YMEHHS
pacrno3HaBaTh  MPOSIBJICHUS  MaTeMAaTUYECKUX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CHUTYaIUsX U MPU M3YyYEHUH JPYTHX

y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,



bopMyIUPOBaTh WX HA SI3bIKE MATEMATHUKU M CO37aBaTh MAaTEMaTUIECKHUE MO/IEIIH,
MIPUMEHSITh OCBOEHHBI MaTEMAaTHUYECKUW armapar JUisl PElIEHUs] TPaKTUKO-
OpPUCHTUPOBAHHBIX 33/lady, WHTEPIPETUPOBATH M  OLECHHUBATh IOJTYYCHHbIC
PE3yIBTATHI.

2.7. OCHOBHbIC JIMHUU COJIEpXKAHUSI MpOrpaMMbl MO Marematuke B 5-9
kiaccax: «Yucna u BeIUUCIHCHUSNY, «Anredpay («Anredpandeckue BhIPAKEHUS,
«YpaBHEeHHsI W HepaBeHCTBa»), «Dynkumm», «l'eomerpus» («I'eomeTpuueckue
burypel W uX CBOWCTBa», «l3MepeHHe TEOMETPUUYCCKUX  BEITUYHHY),
«BeposiTHOCTP W cTathCTHKa». JlaHHBIE JMHUK Pa3BUBAIOTCA MapaJUIEIBHO,
KaXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OJJHAKO HE HE3aBUCUMO OJTHA OT
JIPYroM, a B TECHOM KOHTAKT€ U B3aMMOJICVICTBHH.

Conepxkanue mnporpaMmbl IO MaTEMaTUKE, PaCIpeAeI€HHOE MO Troaam
OoOy4eHHs, CTPYKTypUpPOBAHO TakuM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIIMITHATBHBIM BOIIPOCaM O0ydaromuecs: o0paiiaiuch HEOJIHOKPATHO, YTOObI
OBJIaJICHUE MAaTEeMaTUYECKUMHU TIOHSATHUAMU M HaBBIKAMU OCYIIECTBISIOCH
IIOCJEAOBATENPHO M IOCTYNATEIBHO, c cOOJIIOICHUEM  MPUHIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAJIUCh B  OONIYI0 CHUCTEMY
MaTEeMaTUYECKUX TMPEACTaBICHUN O0O0yJaronuuxcs, pacmupsis U yrryosss eé,
o0pasyst IpOYHbIE MHOXXECTBEHHBIEC CBS3H.

2.8. B cootBerctBHu ¢ PI'OC OOO MareMaTuka SBISICTCS 005S3aTE€IIbHBIM
y4eOHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus. B 5-9 knaccax
MaTeMaTuKa TPaJAUIMOHHO M3Yy4yaeTcsl B paMKaxX CICAYIOIMNX Y4eOHBIX KYpCOB: B
5-6 kimaccax — kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpa»
(BKJTFOUAsE DJIEMEHTBhI CTATUCTUKU W TEOpUU BeposiTHocTel) u  «['eomeTpusy.
[IporpamMmoii 1O MaTeMaTUKE BBOJUTCS CAMOCTOSITCIIBHBIA YyUEOHBIM Kypc
«BeposiITHOCTh U CTATUCTHKAY.

2.9. O06mee 4KCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3Y4YCHHUS MaTeMaTUKHU
(6a30BBIN YpOBEHH) Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBanus, — 952 4daca: B 5
kiacce — 170 gacoB (5 4acoB B Henenwo), B 6 kimacce — 170 gacoB (5 4acoB B
Heneno), B 7 kiacce — 204 yaca (6 yacoB B Henento), B 8 kimacce — 204 ygaca (6

4acoB B HeJelto), B 9 kiacce — 204 vaca (6 4acoB B HEJEIIO).



3. I3yuenne maTemMaTWKu Ha YpOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS
HaIpaBJIeHO Ha JOCTHMXKEHUE OO0YYaIOIUMUCS JIMYHOCTHBIX, METANpPEIMETHBIX U
IPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOCHUS YIEOHOTO IIpeIMeETa.

3.1. JIuuHOCTHBIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI IO MaTeMaTHKe
XapaKTepU3yHOTCS:

1) maTpuoTHYECKOE BOCITUTAHHE:

IPOSIBJICHUEM HHTEpeca K MPOUUIOMY M HACTOAIIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MaTEMaTUKOB U POCCUUCKOW MATEMaTHYECKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHMKEHUM B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) TpaKTaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEN I'payKJaHUHA U pealn3aluu ero
opaB, IMpPEICTaBICHHMEM O MAaT€MaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCITUTAHUE:!

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEIIEHUM NPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BA)XXHOCTU MaTEMaTUYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHOM MpodeccruoHaTbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIYAIbHOW TPAEKTOPUH 00Opa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 5cTeTHYeCKOe BOCIUTAHKUE:

CIIOCOOHOCTBIO K HOMOIMOHAIBHOMY U ACTETHYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, pEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO TIO3HAHHS:

OpUEHTallMed B JESATENbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX

MPEAICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U



oOmecTBa, MOHMMAHHEM MAaTEMAaTHYEeCKOW HayKu Kak cQepbl YeIoBeYeCKOu
JEATEIIBHOCTH, JTANOB €€ PAa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKU U MAaTEeMaTUUYECKOW KyJIbTYypOW Kak CpPeiCTBOM
MO3HAHUST MHpPA, OBIAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

6) pusnueckoe BocmUTaHUE, (OPMHUPOBAHHUE KYJIBTYphl 3J0POBbS H
AMOIMOHATILHOTO OJIaronoayydus:

TOTOBHOCTBIO TMPUMEHSTH MaTEMAaTUYECKUE 3HAHUS B HMHTEpPEcax CBOEro
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nuecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABbIKA PEeQPIIECKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 9KOJIOTMYECKOE BOCITUTAHHUE:

OpHUEHTalMel Ha TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHHUM ISl pElIeHUs 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIel Cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI JISI OKpPYXKaIOIIeH Cpeabl, OCO3ZHAHUEM
rJI00aJIBHOTO XapaKTepa KOJOTUYECKHUX MPOOJIEM U MMyTel UX pelieHus;

8) amanTanus K WM3MCHSIOIIUMCS YCIOBHSIM COLMAIBHOM W TMPHPOIHON
Cpellbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPENEIEHHOCTU, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIESITENbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA IPYTUX;

HEOOXOMUMOCThIO B (OPMHPOBAHWM HOBBIX 3HAaHWUH, B TOM YHCIIE
bopMyIMpOBaTh UACH, OHSTHS, TUIIOTE3bl 00 0OBEKTAX W SBIICHUSX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOUUH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PUCKH U

NOCJIEICTBUS, (POPMUPOBATH OIBIT.



3.2. B pe3ynpraTe OCBOEHHSA MPOTpaMMbl IO MaTeMaTHKE Ha YpPOBHE
OCHOBHOTO 00I1Iero o0pa3oBaHus y oOywaromierocs OyayT chopMHUPOBAHbI
MeTarpeAMETHBIC pe3yIbTaThI, XapaKTepU3YIOIIHECS OBJIaJICHHUEM
YHUBEPCATHHBIMH MMO3HABATEIILHBIMU JEHCTBUSAMH, YHUBEPCATHHBIMU
KOMMYHUKATUBHBIMU ~ JICHCTBUSAMH W  YHUBEPCAJIbHBIMH  PETYJISTUBHBIMU
NEUCTBUSIMU.

3.2.1. YHuBepcanbHble  [O3HABAaTEIbHbIE  JACWCTBUA  00ECMEUYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHHUTHBHBIX IPOIECCOB OOydYarOMmMXCsi (OCBOCHHWE
METO/JIOB  TO3HAaHUA  OKPYXKAIOIIET0  MHpa, MPUMEHEHHE  JIOTUYECKHUX,
MCCJIEI0OBATENLCKUX OTEpallnii, yMEeHUM paboTaTh ¢ HHGOpMAIIUEH).

3.2.2. Y oOy4aromerocss OyayT chOpMHPOBAaHBI CIICAyIONIHE 0a30BbIC
JIOTUYECKHAE JACHCTBUS KaK YacTh YHHBEPCAJIbHBIX IO3HABATEIBHBIX YUEOHBIX
JICUCTBUM:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMAaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (HOpPMYyIUpOBaTh U  MpeoOpa3oOBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISBIIATH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM W
npoTuBopeursi B (pakTax, JaHHBIX, HAOIIOJEHUSX W YTBEPXKICHUSX, MpeiaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPCUHIA;

MIPOBOJIUTH BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, TEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKITIOUCHH 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKIACHHM (MPSMBIE U OT
IPOTUBHOTO), TMPOBOJUTH  CAMOCTOATEIHHO  HECIOXKHBIE  JOKa3aTelbCTBA
MaTeMaTH4eCKuX (DAKTOB, BHICTPAWBATh ApTyMEHTAITUIO, MTPUBOANTH IMPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpPATh CHOCOO perieHus y4eOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUsS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4EToM

CaMOCTOATENbHO BbIIEJIEHHBIX KPUTEPHUEB).



3.2.3. Y oOyuaromerocss OyayT chOpMHPOBAaHBI ClEIyIONTUE 0a30BbIC
UCCJIEIOBATENIbCKUE JICMCTBUSL KAaK 4YacTh YHHMBEPCAJIbHBIX TMO3HABATEIbHBIX
y4€OHBIX JIEHCTBHIA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUI HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OopMUPOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTH IO CaMOCTOSTEIbHO COCTABICHHOMY IUIaHY HECIJIOXKHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

CaMOCTOSITENIbHO (POpMyIMpOBaTh O0OOIIEHUS W BBIBOJABI MO pe3yJibTaTam
NPOBENEHHOTO  HAOMIOEHMS, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXHOE pa3BUTUE IIpoIecca, a TaKXKE BBIJIBUTATh
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

3.24.Y oOywaromerocst OynyT chopMupoBaHBl yMEHHsS paboTaTh C
uHpopMalmel Kak 4acTh YHUBEPCAJIbHBIX NIO3HABATENIbHBIX YUEOHBIX JEHCTBUI:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMALUM, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETHPOBATH
UH(GOPMALMIO Pa3IMYHBIX BUAOB U (OPM IpE/ICTaBICHMUS;

BBIOMpPATh (POpMY TpPEACTABICHUS HHPOPMALMH M  HILIIOCTPUPOBATH
pelaeMble 3a/1a4il CXeMaMu, TuarpaMMaMu, HHOHM rpa@uKoi 1 uX KOMOWHAIHSIMHU;

OLICHMBATh HAAEXKHOCTh HMHPOpPMALMM MO KPUTEPUSAM, MPEAJIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

3.2.5. YHuBepcajgbHble = KOMMYHHUKAaTHUBHbIE  JCHCTBUS  OOECHEYUBAIOT
c(hOpMUPOBAHHOCTh COLIMAIIBHBIX HABBIKOB O0YYaIOIINXCS.

3.2.6. Y obOyuatomierocst 0yayT chOpMUPOBAaHBI YMEHUS OOIICHUS KaK 9acTh
YHHUBEPCaJIbHBIX KOMMYHUKATUBHBIX yU€OHBIX IEHCTBUM:

BOCTIIPUHUMATh ¥ (POPMYIHPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBHSIMHU

n neiIsaMu 06H.[CHI/I${, sSICHO, TOYHO, I'PaMOTHO BbIPpaXXaTb CBOIO TOYKY 3PCHUA B



YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS MO XOJy PEIICHUS 33Ja4d U
HOJIy4YEHHBIM PE3yJIbTaTaM;

B X0J1e 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbl,
npoOsieMbl, pemaeMoOl 3aJadud, BBICKA3bIBaTh HJICH, HAICJICHHBIE HA TOHUCK
pELICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXICHUSMU JAPYTUX YYaCTHUKOB
Jyasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPENICTaBIATh PE3yAbTaThl PEIICHUS 3a]au, SKCTIEPUMEHTA, UCCIICIOBAHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaad
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

3.2.7. Y olyuaromerocsi 0yayT coOpMUpOBaHBI YMEHHUS COTPYAHHYECTBA
KaK 4acCTh YHUBEPCAIbHBIX KOMMYHUKATHBHBIX YICOHBIX ACHCTBUMA:

INOHMMATh U UCHOJB30BaTh NPEUMYILECTBA KOMAaHAHON U MHAWBUIYAIbHOU
paboThI IIPU PEIICHNUN YYEOHBIX MaTEMaTHUECKHX 3a]1ay;

NPUHUMATH I€JIb COBMECTHOM IESATEIBHOCTH, TUIAHUPOBATH OPTaHHU3AIIIO
COBMECTHOM palOThl, paclpenesiarh BUAbl paldOT, IOroBapuUBaThCs, OOCYXAATh
IPOLIECC U PE3YNIbTAT pabOThl, 000011IaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNNOBBIX (QopMax pabotel (oOcyxaeHus, O0OMeH
MHEHUSIMU, MO3TOBBIE IITYPMBI M JIPYTHE), BBIMOJHITH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JEHCTBHUS C JPYTHMH WICHAMH KOMAaH[bI, OILIEHUBATH
KayecTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBHSL.

3.2.8. YauBepcaibHbIe peryJasiTUBHbIE NEeNCTBUA 00€ecCIeunBaroT
(opMHPOBaHKE CMBICTIOBBIX YCTAHOBOK U )KM3HEHHBIX HaBBIKOB JIMYHOCTH.

3.2.9. ¥V oOyuaromerocst 0yayt copMupoBaHbl yMEHUSI CaMOOPTaHU3AINH
KaK 4acCTh YHUBEPCAIbHBIX PETYJISATUBHBIX yUeOHBIX IEHCTBUI:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, QJITOPUTM pEIICHUs 3agaud (WM €ro
4acTh), BBIOMpaATh CHOCOO pEImIeHUS ¢ YYETOM HMEIOMIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
peuieHuit ¢ y4éToM HOBOM MH(MOpMaIUu.

3.2.10. ¥V oOyuaromierocst OynyT chOpMUPOBAHBI YMEHUSI CAMOKOHTPOJISL KaK



YaCTh YHUBEPCAIBHBIX PETYJISATUBHBIX YUCOHBIX JEHCTBUIA:

BJIaJIETh CIIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPpoIiecca M pe3ybTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aa4H,
BHOCHTh KOPPEKTHBBHI B [IEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
HalICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHUE PE3yJbTaTa JEATEIBHOCTH MOCTABICHHOW LIETH U
YCIIOBUSIM, OOBSCHSITh TPUIHHBI TOCTHKEHUS WM HETOCTHHYKCHUS 11€TTH, HAXOIUTh
OIUOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

3.3. IlpenmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl [0 MaTeMaTHKE
MPEJICTaBJICHBI 10 TojlaM O0Y4YeHHs B paMKaX OTJENbHBIX Y4EOHBIX KypcOB: B 5—6
Kiaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Anredpay,
«I"eomeTpust», «BepoaTHOCTb U CTATUCTHKAY.

4. ®enepanbHas paboydas mporpamma yueOHoro kypca «MaremaTtuka» B 5—6
KJlaccax (Jajmee COOTBETCTBEHHO — IMporpaMma yueOHoro kKypca «MaTemaTHkay,
y4eOHBIN KypC).

4.1. TlosicHuTeNbHAS 3aIKCKA.

4.1.1. [lpuoputeTHBIMU TIESIMU OOyYEeHMsI MaTemaThuke B 5—0 Kiaccax
SIBIISIFOTCS:

MPOJIOJDKEHNE  (POPMUPOBAHUS OCHOBHBIX ~MAaTEMATHYECCKUX TOHSATHHA
(auco, BEJINYMHA, reoMeTpuyecKas durypa), 00ecreunBarOIINX
NPEEeMCTBEHHOCTh M MEPCIEeKTHMBHOCTh  MaTEMaTHYEeCKOro  0Opa3oBaHUs
oOyyarommxcs;

Pa3BUTHE WHTEIICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydYaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHM, MHTEpEca K N3yUCHHIO
MaTEeMaTHKH;

MOJIBEJICHNE OOYJarOIUXCsl HAa JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYIKAIOIIETO MHPA;

dbopmupoBanre (HYHKIIMOHATHLHON MAaTEeMaTHYECKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTHYeCKHEe OOBEKTHl B PCATBHBIX JKU3HCHHBIX CHUTYyaITUsX,

INPHUMCHATH OCBOCHHBIC YMCHUS JJIA PCHICHUA ITPAKTUKO-OPUCHTUPOBAHHLIX 3a/1a4,



WHTEPIPETHPOBATh MOJYyYEHHBIE PE3YJbTAThl U OIEHWBATh MX HA COOTBETCTBHE
MPaKTUYECKON CUTYAIIUH.

4.1.2. OCHOBHBIC JIMHUH COJIEPKaHUS Kypca MaTeMaTWKH B 5—6 Kjaccax —
apuMeTHIecCKass W TEeOMETPUYECKas, KOTOpPhIE pPa3BHBAIOTCA TMapaJlICNIbHO,
KaXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT
JPYroil, a B TECHOM KOHTaKTe€ M B3auMojecTBuu. Takxke B Kypce MareMaTHKU
MIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAaMHU ajareOphl U OMUCATEIIbHON CTATUCTHKH.

4.1.3. U3yuenne  apuMeTHyecKoro  Marepuajia  HAuYMHAETCS  CO
CUCTEMATHU3AllMM W Pa3BUTUS 3HAHUW O HATYpaJbHBIX YHCIIAX, MOJYYCHHBIX Ha
YpOBHE HaudajlbHOTO oO01ero ooOpasoBanus. [Ipu >TOM coBeplICHCTBOBAHUE
BBEIYHMCIIUTCIILHON TEXHUKH W (OPMHPOBAHHWE HOBBIX TEOPETHUYCCKUX 3HAHUH
COUCTACTCS C PA3BUTHEM BBIYHCIUTEIHLHOW KYJIBTYPHI, B YACTHOCTH C OOy4YCHHEM
MPOCTEUITUM MPUEMaM MPUKUIKUA U OIICHKU Pe3yJIbTaTOB BhIYUCICHUN. 3yueHue
HATypaJbHBIX YHCENl MPOAOJKAeTCs B O Kiacce 3HAKOMCTBOM C HadaJlbHBIMU
MOHATUSAMHU TEOPUHU JCITAMOCTH.

4.1.4. Hayano uzyuyeHusi OOBIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K
5 kiaccy. DTo NepBbIi 3Tan B OCBOCHUH JAPOOEii, KOTJa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, TTOHATUSAMU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
JIpoOeil B MOJHOM 00BEME MPEANIECTBYET U3YUYCHHUIO JECATUYHBIX JIpoOeH, 4uTo
1€JIECO00Pa3HO C TOYKU 3PEHUS JIOTHMKW HM3JI0KEHUS YHCIIOBOW JIMHWW, KOTA
mpaBuia JCHUCTBUH C JIECATHUYHBIMU JpOOSIMH MOXKHO OOOCHOBATh YyKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJIHCHUS JACHCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU JPOOSMHU PACHIUPHUT BO3ZMOXXHOCTH JJISI TIOHUMAHUS
OOYYarOIIMMUCS TIPUKIAJTHOTO TPUMEHEHHUSI HOBOW 3alUCH MPU U3YYCHUU APYTHX
MPEAMETOB W MPHU MPAKTUYECKOM HCIoib3oBaHuu. K 6 kiaccy oTHECEH BTOpOI
3Talm B UW3YYCHUHW JApOOCH, TIAe TMPOUCXOIUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHCHHUS W TIpeoOpa3oBaHUs JpoOeH, OCBOCHHE HOBBIX BBIUYHMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUYMCICHUN, B TOM 4YHCJIE 3HAYCHUU
BBIPKEHUI, COACPIKAITNX U OOBIKHOBEHHBIC, U JECATUYHBIC TPOOH, YCTAHOBIICHUE
CBsI3EH MEXTy HUMH, PaCCMOTpPEHHE MTPUEMOB PEIICHHS 3a7a4 Ha poou. B Havare

6 Kiacca MMPOUCXOAUT 3HAKOMCTBO C ITOHATHEM ITPOLCHTA.



4.1.5. OcoOEHHOCTBIO U3YYEHHUS MOJOXKHUTEIBHBIX U OTPUIATEIBHBIX YHCEIl
SBIIIETCS TO, YTO OHU TAK)K€ MOTYT paccMaTpUBaThCA B HECKOJBbKO 3TamoB. B 6
KJlacce B Hauaje u3yuyeHus Tembl «llojmokuTesnbHble U OTPULATEIbHBIE YHCIIA»
BbiAeisieTcss noaremMa «llenble wucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULATENIBHBIMU ~ YUCIAMU WU JEHUCTBUSIMH  C  IIOJIOKUTEIBHBIMH U
OTPULATEIbHBIMA YUCJIAMU NPOUCXOJUT HAa OCHOBE COJIEPKATENBHOIO IMOAXOJA.
OTO0 NO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYHAOIINXCS MPAKTHYECKH
CO BCEMH OCHOBHBIMH MOHATHUSMHU TEMBI, B TOM UHCJE U C NMPaBUIAMH 3HAKOB MPHU
BBINIOJIHEHUH apu(MeTHYecKux AercTBUi. M3yueHue panoHanbHbIX Yucen Oyner
IPOAODKEHO B Kypce ajireOpsl 7 Kiacca.

4.1.6.1lpu oOyueHWH peIICHHIO TEKCTOBBIX 3afad B 5—6 Kiaccax
UCIIONIB3YIOTCS  apudmernueckue npuémbl  pemieHus. [lpy  orpaboTtke
BBIUMCIIMTENIBHBIX HABBIKOB B 5—6 Kjlaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJaud
CIIEYIOIMX BHUJOB: 33aJ]aud Ha JIBW)KEHUE, HAa YacTH, HAa MOKYNKH, Ha padoTy U
IIPOU3BOAUTENILHOCTD, HA IPOLIEHTHI, HA OTHOLIEHUS U nponopuun. OOydaroniuecs
3HAKOMSATCS C MpUEMAMM pEIICHUs 3a1ad nepeOopoM BO3MOKHBIX BAPUAHTOB,
ydarcs pabotaTh ¢ uH(OpMmainuen, mNpeAcTaBiIeHHOW B (opme Tabuuil WId
arpamm.

4.1.7. B mporpamme ydeOHOro kypca «MaremaTuka» MNpPEeAyCMOTPEHO
(dbopMHpoBaHUE MPONEIECBTUUECKUX alreOpandyecKkux MNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOIO 4YHCJa B 3aBHCHMOCTH OT MAaT€MaTHYECKOro KOHTEKCTa
BBOJUTCS MOCTENEHHO. ByKBEHHAas CHUMBOJIMKA IIMPOKO HCIOJB3YETCA MPEkKIe
BCErO JUIsl 3alKMCH OOIIMX YTBEPKACHHM U MpeioxkeHuH, popMyll, B HACTHOCTH
JUISL BBIYMCIICHUS] TEOMETPUYECKUX BEJIMUMH, B KAUYECTBE «3aMECTUTEISD YHCTIA.

4.1.8.B mporpamme yueOHOro kypca «MaremaTuka» TNpeACTaBICHA
HarJisiIHas TeOMETpHs, HalpaBJIICHHAas Ha pa3BUTHE OOPAa3HOTO MBIILJICHUS,
MPOCTPAHCTBEHHOI'O BOOOPaXKEHMSI, M300PA3UTENBHBIX YMEHUNA. DTO BayKHBIN 3Tal
B WM3YYCHHHM T'€OMETPHUH, KOTOPHIH OCYIIECTBISETCS Ha HATJSAHO-TPAKTHYECKOM
YpOBHE, ONUPAETCs Ha HarJIsiqHO-00pa3HOE MbIIIeHHEe oOydarommxcs. bomprias
pOJIb  OTBOJAUTCS  MPAKTHUYECKOW  JIEATENbHOCTH, OIbITY, SKCIEPUMEHTY,

MozenrpoBaHuio. OOydaronecs: 3HaKOMATCSI ¢ T€OMETPUYECKUMU (PUrypamu Ha



IUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(MUTYpalUsMH, ydaTcs
u300pakaTb MX HAa HEJIMHOBAHHOM M KJIeTYaTOM Oymare, paccMaTpUBalOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHWs HArJsIIHOW T€OMETPUM 3HAHMA,
MOJly4YeHHBIE OOYYaIOIIMMHUCA Ha YPOBHE Ha4yaJbHOTO OOIIEro o0pa3oBaHuA,
CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

4.1.9. Cormacho  yueOHOMy TulaHy B 5—-6  Kiaccax  HM3ydaeTcs
WHTETPUPOBAHHBIN peIMeET «Maremartukay, KOTOPBIN BKJIIOYACT
apudpmeTnyeckuii  MaTepual M HaNAJHYI0 ~ TEOMETpHUI0, a  TaKxKe
IPONEAECBTUUECKUE CBEIACHHUS U3 aireOpbl, HJIEMEHThl JIOTUKA U Hayaia
OIMCATEJIBHON CTaTUCTUKHU.

4.1.10. OO1iee 4yuCIIO YacoOB, PEKOMEHAOBAHHBIX AJI U3YYCHHUS MaTEeMaTHUKH,
— 340 4gacoB: B 5 knacce — 170 gacoB (5 yacoB B Hefento), B 6 kimacce — 170 gacos
(5 yacoB B HezelO).

4.2. Coneprxanue oOy4eHus B 5 Kiacce.

4.2.1. HatypanbHble YUClIa U HYJb.

Harypansnoe uucno. Psan Hatypanbhbix uucen. Yucno 0. M3oOpaxenue
HaTypaJIbHbIX YHCEJl TOUKaMU Ha KOOPJUHATHOM (UMCIIOBOM) MPSMOIA.

[lo3unmMoHHasg cuctema cuuciaeHus. PuMckas HyMmepauus Kak IpUMED
HEMO3ULMOHHON CHUCTEMbI CUMCIeHus. [lecaTnunas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YKCEJ, CPABHEHUE HATYPAIbHBIX YMCET C HYJIEM.
Crnioco6b1 cpaBHeHus1. OKpyTiieHNEe HATypaTbHbBIX YUCE.

CrnoxxeHre HaTypaJIbHbIX YHCEIl, CBOMCTBO HYJIS IIPH CIIOKEHUH. Briuntanue
KaK JeiCTBUE, 00pAaTHOE CIIOKEHUIO. YMHOKEHUE HATypalbHbIX YHCEJ, CBOMCTBA
HyJs W €IWHULBl TpU YMHOXeHuu. JleneHue Kkak JedicTBue, oOpaTHOE
YMHOX€EHHI0. KOMITOHEHTHI AENCTBHUH, CBA3b MeXAy HUMU. [IpoBepka pesynbprara
apumernyeckoro paeiictusa. llepeMecTuTenbHOoe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHMSI, PpACIPEICIUTEIbHOE CBOMCTBO (3aKOH)
YMHOKEHHS.

Hcnonp3oBanne OYKB i OOO3HAUEHUS HEU3BECTHOTO KOMIIOHEHTa U
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEUCTBUM.

Jlenutenn W KpaTHbIE 4YMCIA, PA3JIOKEHUE HAa MHOXuUTenu. [IpocTeie u



cocTtaBHble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHbp C HaTypaJIbHBIM I[IOKA3aTENIEM. 3alKCh YHUCIA B BHUJAE CYMMBI
pa3psAaHBIX ClaraeMbiX.

UucnoBoe BbIpakeHUE. BbpluncieHrne 3HAYEHUN YHUCIOBBIX BBIPAKECHHM,
MOPSIAOK  BBIMIOJHEHUsA  JeWCTBUU.  Mcmonp30BaHME  TPU  BBIYMCIICHUAX
NEPEMECTUTENBHOTO W COYETATEIBbHOTO CBOWMCTB (3aKOHOB) CJIOXKEHUA U
YMHOKEHHS, paCIPEeICIUTEIbHOIO CBOMCTBA YMHOKEHUS.

4.2.2. [lpoOu.

[IpeacraBinenre o napoOM Kak cHocobe 3alucu YacTh  BEJIUYUHBI.
OObikHOBeHHbIE J1poOu. I[IpaBuibHBIE M HempaBWibHBIE JpoOu. CmelaHHas
JIpoOb, MPENCTABICHUE CMEIIAHHOW JIpoOW B BHJI€ HENPABUILHON ApoOU U
BBIJICJICHUE I1I€JI0M YaCTH YMCJia U3 HENpaBWIbHON Ipobdu. M3o0paxenue apodei
TOYKaMH Ha YUCTIOBOH MpsiMoii. OCHOBHOE CBOMCTBO JApoOu. CokpaleHue apo0ei.
[TpuBenenue n1poOu k HOBoMY 3HaMeHaTeno. CpaBHeHUE ApoOei.

CrnoxeHue U BbIUMTaHUE JpoOel. YMHOKEHHUE U AeJIeHne IpoOei, B3auMHO-
oOpaTHbIe 1pobu. HaxoxaeHne 4acTu Leaoro v eyioro mo ero 4acTu.

Hecstuunas 3anuch apobeit. [lpencraBienue AecITUYHONW ApoOM B BHUJC
OObIKHOBEHHOH. M300pakeHne AeCATUYHBIX ApoOei TOYKAaMU HA YHCIOBOU
npsimMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernueckre AEHCTBUA C JECATUYHBIMH ApoOsiMu. OKpyrieHue
JECATUYHBIX IPOOCH.

4.2.3. Pemienne TEKCTOBBIX 3a71a4.

Pemenne TekCTOBBIX 3ajad  apupMeTHYecKuM crocoOoMm. Pemienue
Jorudeckux 3aaad. Pemenue 3amad mepeGOpoM BceX BO3MOXKHBIX BapHUAHTOB.
Hcnonp30BaHue Npy pelieHu  3a1a4 TabJIuIl U CXeM.

Pemenne 3amau, conepiKaliMxX 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEJIUYHMHBIL:
CKOPOCTb, BpE€Ms, pacCCTOSIHME, I1I€Ha, KOJUYECTBO, CTOMMOCTb. EJHMHHUIIBI
U3MEpPEHMs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS, BpeMEHH, CKOpocTH. CBs3b
MEXK]ly €AMHULIAMHU U3MEPEHUS KaXKJI0M BEJIUYUHBI.

Pelienne oCHOBHBIX 3a71a4 Ha IpoOH.

[IpencrapiieHre JaHHBIX B BUJE TAOJIMII, CTOJIOYATHIX JUATPAMM.



4.2.4. HarnsgHast reoMeTpus.

Harnsanele mpeacraBieHuss o Qurypax Ha IUJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jyd, yTOJl, JIOMaHasi, MHOIOYTI'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JInuHa OTpe3Ka, METPUUYECKUE €IMHULIBI ITTMHBL. J[JIMHA TOMaHOM, IEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.

Harnsgaeie mpencTtaBieHuss o0 (GuUrypax Ha IUIOCKOCTHA: MHOTOYTOJBHHK,
IPSIMOYTOJIBHUK, KBaIpaT, TPEYTOJIBHUK, O PABEHCTBE PUTYD.

N3o0paxxenune ¢uryp, B ToM uucie Ha kierdatod Oymare. [loctpoenue
KoH(pUrypanuii u3 yacteil mpsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON W KJIETYaTON
Oymare. Mcrnosib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Imomane NPAMOYTOJBHMKA W MHOTOYTOJIBHMKOB, COCTABJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4Hciie (Uryp, u300pak€HHBIX Ha KJIET4aToll Oymare.
EnvHUIBI H3MEpEHHS IUTOIIA/IH.

Harnsanueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
NpsIMOYTOJIbHBIM — Napajuienenunen, KyO0, MHOrorpaHHuku. M3o0paxeHue
IPOCTEHIINX MHOIOrpaHHUKOB. Pa3BépTku kyOa u mapamnenenunena. CosnaHue
MojieJieil MHOTOTpaHHHUKOB (M3 OyMmaru, NpPOBOJIOKHM, IUIACTHIIMHA U JPYrHX
MaTepHuasoB).

O06BEM TPSMOYTOJBLHOIO Mapajenenumnena, kKyoa. EAMHUIBI U3MepeHHs
o0BEMma.

4.3. Coneprxkanue oOyueHus B 6 Kiacce.

4.3.1. HatypasibHble yucna.

ApudmeTrnueckue NEUCTBUS C MHOTO3HAUHBIMU HATypalbHBIMU YHUCIIAMHU.
UucnoBble  BBIPOKEHHS, TOPSAOK  JCHCTBUM,  HMCIOJB30BaHHE  CKOOOK.
Hcnonp30BaHWe NpH BBIYMCIEHUAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOMCTB CIIO)KEHUS W YMHOXKECHHS, PACHPENEIUTEIHHOIO CBOWCTBA YMHOXKECHUS.
OxpyriaeHue HaTypaabHbIX YHCEIL.

Jlenutenu u KpaTHBIC YKCIa, HAUOOJBITUN OOIIMIA NEIUTETh U HAMMEHBIIICE
oO1ree kpaTHoe. [lenMMocTbh CyMMBbI U pou3BeneHUs. [{ereHue ¢ 0CTaTKOM.

4.3.2. IpoOu.



OObIKHOBEHHAsT APOOb, OCHOBHOE CBOMCTBO IPOOH, COKpaleHue IpoOeH.
CpaBHeHue U yrnopsiiourBaHue ApooOeil. Pemenue 3a1au Ha HAXOXKACHUE YaCTH OT
LEJI0ro W LENOoro mo ero yactu. /[poOHoe 4ucno Kak pe3ysipTaT JIeJCHUS.
[IpencraBnenne AecITHYHON ApOOU B BUAEC OOBIKHOBEHHOH APOOU U BO3MOXKHOCTh
MpeICTaBlICHUs] OOBIKHOBEHHOU APOOU B BHJIE ACCATUUHOMU. JlecaTuunbie 1podu u
MeTpHUYecKasi cucteMa Mep. ApudmeTrndeckue AeMCTBUS U YHUCIOBBIE BHIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMHU.

OtHomienue. JleneHwe B JaHHOM OTHOIIEHMHM. Macmtad, MNponopIus.
[IpuMeHeHnE MPONOPLNIA P PELICHUN 3a7a4.

[Tonarue mporieHTa. BriunciieHre TpoleHTa OT BEJIMYUHBI U BEIIUYUHBI 110
e€ npoueHTy. BripaskeHue mpoIeHTOB IeCITUYHBIMU Ipo0simu. Perienue 3a1a4 Ha
MPOIIECHTHI. BeIpakeHNEe OTHOIICHUS BEJIMYMH B MPOIICHTAX.

4.3.3. IlonoxxutenbHbIE U OTPUIIATEIbHBIC YHCIIA.

[TonoxxutenbHble U OTpULlATENbHBIE uncia. Llensie yncna. Moayns yucia,
reOMETpUYECKasl HWHTepHperauds Monayis uyucia. M3o0paxkeHue uwucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMmexyTku. (CpaBHEHHE  YHCElL.
Apudmernueckue TeUCTBUS C MOJOKUTETLHBIMU U OTPUIATEIIbHBIMUA YUCIIAMH.

[IpssmoyroJibHast cucTeEMa KOOPJIUHAT Ha TIOCKOCTH. KoopauHaTel TOUKH Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek u GUryp Ha KOOpJIMHATHON
MJIOCKOCTH.

4.3.4. bykBeHHbIE BBIPAKEHUS.

[Ipumenenne OykB I 3alMCH  MaTEMATHYECKUX  BBIPAKCHUN U
npeioxkennii. CBoiicTBa apuMETHUECKUX IEUCTBUNA. ByKBEHHBIE BBIPAXKECHUS U
YUCJIOBBIE TMOJICTAHOBKUA. DBYKBEHHBIE pPABEHCTBA, HAXO0XKJICHHUE HEU3BECTHOTO
KoMIioHeHTa. DopMyibl, GOPMYJIbl TEPUMETPa U IUIOIMIAAN MPSMOYTOJIBHHKA,
KBajpaTa, 00bEMa mapasiesnenumnena u Kyoa.

4.3.5. Perienre TEKCTOBBIX 3a/1ad.

Pemenne TekcTOBBIX 3amad  apudMeTHdecKuM crocobom. Pemienue
Jornyeckux 3anad. Pemenne 3amad nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amad, coaepkamMX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYHHBI:

CKOpPOCTBL, BpCMs, pacCTosdgHue, ocHa, KOJIM4YCCTBO, CTOUMOCTD,



IPOU3BOJUTENBHOCTb, BpeMs, 00bEM paldOThl. EQuMHUIBI M3MEpeHHs: Macchl,
CTOMMOCTH, PAaCCTOSIHUS, BPEMEHH, CKOpPOoCcTH. OCBS3b MEXKIYy E€IUHULIAMU
MU3MEPEHUS KaXKI0U BEITMYUHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOWICHUEM, MPONOPLHOHAIBHOCTBIO
BEJIMYMH, MPOIICHTAMU; PEIlIeHHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OueHka W NPUKHUAKA, OKpyriieHue pesyibrata. CocTaBieHHE OYKBEHHBIX
BBIPAKEHNH I10 YCJIOBHIO 3a7a4H.

[IpeacraBieHre MaHHBIX C MOMOLIBIO TaOiauL W auarpamMm. Cronduatele
JarpaMMBbl: YTEHUE U MOCTpOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

4.3.6. HarnsaHas reomeTpusi.

Harnsnaele mpeacraBieHuss o QuUrypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHOe pacnosiokeHue ABYX IpPSAMBIX Ha IUIOCKOCTH, NapajuleiIbHbIC
IpsIMbIE, TEPIICHANKYJSIPHBIE NpsMble. M3MepeHue paccTOSHHN: MEXAy ABYMS
TOYKAaMH, OT TOYKH 10 IPSIMOM, JUIMHA MapuIpyTa Ha KBaIpPaTHOU CETKE.

WN3mepeHne M IOCTPOCHUE YIIOB C IIOMOLIBIO TpaHcnopTupa. Bunsl
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, PAMOYTOJIbHBIN, TYIIOYTOJIbHBIMN,
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEPBI
YEeThIPEXYTOJBHUKOB. [[psIMOYronpHUK, KBagpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3oOpaxkeHue reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ HCHOJb30BAHUEM LMPKYJS, JHUHEHKU, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyrosbHuka. IloHsTne tuIOmIamUM QUIYpPHI, EAUHUIIBI
u3MepeHus miomaau. [IpubnmxénHoe n3MepeHue miomagd Guryp, B ToM 4ucie
Ha KBagpaTHOU ceTke. [IpubmkEHHOE U3MEpPEeHHE JITTUHBI OKPYKHOCTH, TIJIOIIAIN
Kpyra.

CummeTpus: LIeHTpaabHas, 0CeBas U 3epKajbHas CUMMETPHUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsgxeie MIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:

napajenenunen, Kyo, mpusMa, NupaMmuja, KOHYC, LUMJIMHAp, mmap U cdepa.



N306pakeHne mpocTpaHCTBEHHBIX (uryp. [Ipumepst pa3BEPTOK MHOTOTPAHHHUKOB,
nuiInHApa U koHyca. Co3gaHue Mojelield MpOoCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHATIOB).

[Tonsitne 06bEéMa, equHUIEI U3MepeHuss 00béMa. OOBEM MPSAMOYTOIHHOTO
napajienenumneaa, kyoa.

4.4. [IpenMeTHbIE pPE3yNbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOTo Kypca
«MaremaTtuka.

4.4.1. IlpengmeTHbIe pe3yJbTaThl OCBOCHHS MPOrpamMMbl Y4EOHOTO Kypca K
KOHIly 0Oy4eHHus B 5 Kiacce.

4.4.1.1. Yucna v BBIYUCIICHUS.

[lonumaTh ¥ TOpPaBUIBHO  YHOOTPEOJSITh TEPMUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMU YUCJIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

CpaBHUBaTh M YHNOPSAOOYMBATH HATypajbHbIE YHCJA, CpPaBHUBATH B
MPOCTEUIIUX CITydasix OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOpDJAWHATHOW  (YHMCIIOBOM) TpsSIMOM  C
COOTBETCTBYIOIIUM €l YMCIOM M H300pa)kaTh HATypaJIbHbIE YUCJIa TOYKAMH Ha
KOOPANHATHOM (YHCIIOBOM) MIPSMOM.

BoimonaaTe  apudMeTnyeckue NEUCTBHUS C HATypadbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MTPOCTEUILIUX CITydasX.

BrInosHATE NpOBEPKY, MPUKUJIKY PE3YyIbTaTa BEIYUCICHUI.

OKpyTJisTh HaTypaJibHbIE YHCIA.

4.4.1.2. PemeHue TEKCTOBBIX 3a/1a4.

Pemate TekcToBblE 3aauM apU(PMETHUECKHMM CHOCOOOM U C TMOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO 1mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemats 3amauum, cojaepikamive 3aBHCUMOCTH, CBSI3bIBAIOIINE BEJIWYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alHMCH, CXEMbl, TaOMUIBl, OO0O3HAUEHHUS IIPU
pelIeHny 3aaad.

[Tonp30BaThCs OCHOBHBIMHU €IUHUIIAMU HM3MEPEHHS: II€HbI, MAacChl,

pacCTosiHuA, BPEMCHH, CKOPOCTH, BbIpAXXKaTb OJHHM CIWHUILI BCIIMYHWHBI 4YCPEC3

JpyTHE.



W3Bnekats, aHAIM3UPOBATh, OIIEHUBATh WH()OPMAIIHIO, TTPEACTABICHHYIO B
Tabnuile, Ha CTOJOYATOW JUarpamMme, HWHTEPIPETUPOBATH MPEACTABICHHBIC
JaHHBIC, UCTIOIH30BaTh JaHHBIC MIPU PEIICHUN 3a/1a4.

4.4.1.3. HarnsiHast reoMeTpus.

[Tonb30BaThCs TEOMETPHUECKUMU TTOHATHSAMHU: TOYKA, MPsMasi, OTPE30K, Ty,
yroJI, MHOTOYTOJIbHUK, OKPY>KHOCTH, KPYT.

[IpuBoauTh TIpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOMUX (Hopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIUHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JHAroHajdb; C OKPYKHOCTBHIO:
paanyc, TuameTp, IEHTP.

N300pakaTh HW3ydeHHBIE TEOMETpPHUYECKHE (UTYphl HA HEIWHOBAHHOW W
KJIeTYaTON Oymare ¢ MOMOIIBIO [IUPKYJIS U JIMHEHKH.

Haxonuth JyiMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHUEM C MOMOIIBIO
JUHEHKHA, CTPOUTh OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKXHOCTHh 3aJIaHHOTO
paamyca.

Hcnonp3oBaTh CBOMCTBAa CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaaparTa s
WX TMIOCTPOCHMSI, BBIYUCIICHUS TUIOIIAN U TIEPUMETPA.

Beraucnate mepumeTp W IUIOMAAL KBaapara, MPSIMOYTONbHHUKA, (Quryp,
COCTABJICHHBIX M3 MPSMOYTOJBHHKOB, B TOM 4YHCie (Quryp, m300paxEHHBIX Ha
KJIeTUaTol Oymare.

[Tonp30BaTHCS OCHOBHBIMH METPHUCCKUMH SIUHUIIAMUA U3MEPEHUS JJTUHBI,
IO/, BEIPAXKATh OJTHHA CIUHUIIBI BETMUWHEI Yepe3 IpyTHe.

Pacnio3naBate mapatenenumnen, KyO, HMCHOJBb30BaTh TEPMHUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, U3MEPEHUs, HAXOIUTh H3MEPEHUS MapalijIeNICIIUIC/a,
KyoOa.

Beraucnate 00bEM KyOa, mapaimienenwmena Mo 3aJaHHBIM H3MEPCHHUSM,
MOJIb30BATHCS EAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecnoxHbIC 3a7a4ll HA W3MEPEHHE TEOMETPUYECKHUX BEIUYUH B
MPAKTUICCKUX CUTYAIHSIX.

4.4.2. IlpeameTHble pe3yJibTaThl OCBOCHUSI MPOrpaMMbl y4eOHOro Kypca K



KOHITy 00y4eHus B 6 Kiacce.

4.4.2.1. Yucna v BBIYUCIICHUS.

3HaTh U MOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3TUYHBIMU BUJAMH YUCEN U
croco0aMu WX 3alliCH, TEPEeXOAUTh (€Cd 3TO BO3MOXKHO) OT OIHON (opMBI
3aIMCHU YUCia K JPYromu.

CpaBHHBaTh U YIOPSAIOUYUBATH EJIbIC YUCIA, OOBIKHOBEHHBIE U JECATUUHBIC
JIpoOU, CpPaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BrImonHsaTh, coueTass yCTHbIE M MHUCHBMEHHBIE TPHEMBI, apu(METHUSCKHEC
JNEUCTBUS C HATypaJbHBIMU M UEJIBIMM YHCJIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMHU, MOJOKUTEIHHBIMUA U OTPUIIATEIIHHBIMU YHCIIAMHU.

Boruucnars 3HaYEHUS YHUCIOBBIX BBIPAKEHUN, BBIMOJHATH NPUKUIKY U
OLICHKY pe3yJibTaTa BBIYMCICHUM, BBIMOJHATH MPeoOpa3oBaHUs YHMCIOBBIX
BBIPOKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHIA.

COOTHOCUTh TOYKY Ha KOOPJAWHATHOW MPSAMON C COOTBETCTBYIOIIUM €U
YUCIIOM M H300pa)kaTh 4Yucia TOYKAMU HAa KOOPIAMHATHOW NPSIMOM, HAXOIUTh
MO/JTyJIb YUCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPJIAUHATAMU
3TOM TOYKH.

OKpyrJisTh 1eNble Yucia U JACCATUYHBIE NPOOH, HAXOAUTh MPUOIMKEHUS
YHCEII.

4.4.2.2. YncnoBbie 1 OYKBEHHBIE BBIPAYKEHUA.

[Tonumate 1 ynotrpeOasiTh TEPMUHBI, CBSI3aHHBIEC C 3aMUCHhIO0 CTENICHU YUCIIA,
HaXOJWTh KBaJApaT W KyO UMCIIa, BBIYUCIATH 3HAUYCHUS YHMCIIOBBIX BBIPAXKCHUH,
COJIEpIKalllMX CTEICHH.

[Tonp30BaThCA MpU3HAKAMU JIEIUMOCTH, PACKJIA/IbIBATh HATYpaIbHbIE YKCIIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCs MacmITabOM, COCTABIISITH TPOTIOPIIUMA U OTHOIIICHUS.

Hcnonp3oBath OYKBHI 1711 0003HAUYCHUS YUCEN MPHU 3aMHCH MAaTEMAaTHIECKUX
BBIPKEHUI, COCTABIISITh OYKBEHHBIC BHIPAKECHHS U (DOPMYJIbI, HAXOIUTH 3HAUCHUS
OYKBEHHBIX  BBIPQXXEHUM, OCYIIECTBISASI  HEOOXOAWMBIE TOJCTAHOBKH U

npeoOpa3oBaHuUsl.



HaxonuTte HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

4.4.2.3. Pemmenne TeKCTOBBIX 3a/1a4.

Pemats MHOTOIIArOBBIE TEKCTOBBIC 33729l apU(METHUECKIM CIIOCOOOM.

Pemwate 3agaun, CBSI3aHHBIE C OTHOLIEHWEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIICHTaMH, peliaTh TPU OCHOBHBIE 33/1a4M HA APOOU U MPOIICHTHI.

Pemate 3amaum, cojepikaiiyue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYMHBI:
CKOPOCTb, BpeMs, paccTosiHuE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTENLHOCTh, BpeMs, 00bEMa paboOThl, HUCHONB3YS apudmeTuyeckue
NEUCTBUS,  OIICHKY, TMPUKHUAKY, TIOJIb30BaThCAd  CAUHUIIAMU  M3MEpPEHUs
COOTBETCTBYIOIIUX BETUYHH.

CocraBisiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.

N3Bnekats uH(OpMaIMio, MPEACTAaBICHHYI0 B TaONWIaX, Ha JIMHEWHOM,
CTOJIOYATOM WM KpPYTrOBOM JMarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JTAaHHBIE, UCTIOIH30BATh JaHHBIC MPU PEIICHUH 3a/1a4.

[IpeacTaBisaTe HHPOPMALIUIO C TOMOLIBIO TAOJINILL, TMHEUHOW M CTOI0YATOM
Jarpamm.

4.4.2.4, HarnsanHas TeoOMeTpHs.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, UMEIMUX (Hopmy
U3YYCHHBIX TEOMETPHUYCCKHX TUIOCKMX WM TIPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYIHBIX (QUTYP.

N300paxkaTh ¢ TMOMOIIBIO IUPKYJA, JIMHEHKH, TpaHCIOPTUpa Ha
HEJIMHOBAaHHOW M KJIETYATOM Oymare H3y4YeHHbIE IUJIOCKHME T€OMETPUYECKUE
(burypsl 1 KOHPUTYpauu, CAMMETPUYHBIE (PUTYPHI.

[Tonb30oBaThCs  TEOMETPUUECKHUMH  TOHATHSIMH:  PaBEHCTBO  (Uryp,
CUMMETpHS, HCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpPHE: OCh
CUMMETPHH, IICHTP CUMMETPHH.

HaxoauTe BeIWUYWMHBI YTJIOB H3MEPEHHEM C TOMOIIBI0 TPAHCHIOPTHPA,
CTPOUTH yTJIbI 33JaHHOU BEJIMUMHBI, OJIH30BATHCS MPU PEIICHUH 3a7a49 TPayCHOM
MEpPOU YTJIOB, PACHO3HABATH HA UEPTEXKAX OCTPHIM, IPSAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI.

Boruncnsats HJINHY J'IOMaHOI\/'I, INEpUMETP MHOTI'OYIr'OJIbHHKA, IT0JIb30BATLCA



CAVMHUIIAMU W3MEPEHUS [IJTMHBI, BBIPAXKATh OJHU €IWHUIIBI W3MEPECHUS JTHHBI
yepes Apyrue.

Haxomutb, uCHonb3ys 4YepTEKHBIE HWHCTPYMEHTBI, PACCTOSHHS: MEXIY
JBYMSI TOYKaMH, OT TOYKH JI0 TIPSIMOM, JUTMHY ITyTH Ha KBAaJIpaTHOM CETKE.

Boruucnate  momans  QuUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30MeHHWe Ha TMPsSMOYTrOJbHUKHA, Ha paBHbIe (QUTYpHI,
JOCTpavBaHWE O TMPSMOYTOJIbHUKA, TII0Jh30BAThCSI OCHOBHBIMH CIUHUIIAMH
W3MEPCHUs TUIOIIAN, BBIpAXKAaTh OJIHA CIWHUIIBI M3MEPEHUs IUIONIAId dYepe3
Jpyrue.

Pacnio3naBaTh Ha MOJENSAX M M300paKEHUSX MUPAMHUAY, KOHYC, LUIUHID,
UCTIOJb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0Opaxkats Ha KiaeT4aTo Oymare NpsMOyroJibHbIM nmapaiieenuIe].

Boruucisate 00bEM MPSMOYTOJIBHOTO MapasuieNienumea, Kyoa, mojab30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUS 00bEMa;

Pemate HecmoXHBIC 3a7a4d Ha HAXOXKICHUE T€OMETPUYECKUX BEIIMYUH B
MIPAKTUICCKUX CUTYAIHSIX.

5. @enepanbHas pabouasi mporpamma ydeOHOro kypca «Amnredpa» B 7-9
Kjaccax (Jajgee COOTBETCTBEHHO — MporpaMma ydeOHOro Kypca «Anredpay,
y4eOHBIN KypC).

5.1. [losicHuTeNnbHAS 3aMUCKA.

5.1.1. Anrebpa sBIsSeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIETO
oOpa3zoBaHus: OHA 00ECIIEYMBACT U3YUEHUE APYTUX JUCHUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOGHHE HEOOXOAMMO st
MIPOJI0JKEHUS 00pa30BaHUs M B MIOBCEIHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHUM € CYITHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOW SIBJIEHUH U MPOLECCOB
B TIIPHUPOJEC W OOIIECTBE, POJIM MATEMAaTHYCCKOTO MOJCIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIS aanTallid B COBPEMEHHOM IH(PPOBOM
oOmecTBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHs HAOJIOJaTh,

CpaBHUBATb, HAXOJUTL 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTH MBIIJICHUS,



CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JACHCTBHUS U BBIBOJBI,
(dopMynupoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarolMIMXCsA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe U KOHKPETU3AlNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anredpe  mpeanosaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOATENLHON  JICSITENIbBHOCTH  00YyYaloluuXxcsi, MO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

5.1.2. B cTpykType nporpamMmbl yueOHOTo Kypca «Anredpa» Jjisi OCHOBHOTO
oO1ero 006pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOUYECKUE
JuHUM: «Yucaa U BBIYMCIEHUS», «ANreOpandeckue BhIPaXKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUEHHUS Kypca, B3aUMOICHUCTBYS C
OpyTMMH €ro JUHUAMH. B Xone wu3ydeHuss ydyeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHUYECKH PacCyX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pasfenax
MaTEeMaTHYECKOro o0pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO O0yUYalOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MareMaTuueckoro s3bika. CopepxaTelbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTeED.

5.1.3. Conepxkanue nuHun «YUuciaa W BBIYMCICHHUS» CIY)KUT OCHOBOM JIJIst
JAIbHEUIIET0 M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYUYaAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /JIsl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HMPPANMOHATBHBIMU YHCIAMHU, (OPMUPOBAHUEM
MPEJCTABICHUM O JEUCTBUTEIBHOM YHCIE. 3aBEPUICHHE OCBOCHMUSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMy 001eMy 00pa3oBaHHMIo.

5.1.4. Conmepkanrie IByX anreOpandecKux JIMHUA — «AnreOpanyeckue
BBIpOXEHUS» U «YPaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHUIO Y

06yt1a101u14xc;1 MaTeMaTUYCCKOro arimapara, HCO6XO)II/IMOFO AJs1 pCIICHUA 3a1a4



MaTEeMaTHKH, CMEXHBIX IMPEAMETOB M MNPAKTHUKO-OPUEHTHPOBAHHBIX 3aaad. Ha
YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs Y4eOHBIM MaTepuan TPYHIUpPYeTCcs
BOKPYI pallMOHANbHBIX BBIpaXKEHH. Anrebpa JEMOHCTPHUpPYET 3HAUYCHHE
MaTEeMaTHKU KakK sI3bIKa JUISI TOCTPOCHHUS MAaTeMAaTUYECKUX MOJEJIeH, omucaHus
MPOLIECCOB U SIBJICHMM peanbHOTrO Mupa. B 3amaum oOydeHus aiaredpe BXOIST
TaK)Ke JajbHEHIee pa3BUTHUE ANTOPUTMUYECKOTO MBIIUICHHS, HEOOXOUMOTO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, M OBJIAJCHUEC HaBbIKaMU
JeAYKTUBHBIX paccyxaeHuii. [Ipeo6pa3zoBanne cUMBOJIBHBIX (GOPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

5.1.5. Conepxkanrie (pyHKIIMOHAIBHO-TpaUUEeCKOW JMHUM HAIICICHO Ha
NOJIydeHHEe  OOy4yalIIMMHUCS 3HAHUW O  (QPYHKOUAX  KaK  BaKHeWIen
MaTeMaTHYeCKONH MOJENH [JIsl ONMHCAaHWs W HCCIEAOBaHUSA Pa3HOOOpa3HBIX
IOpOLECCOB U sBIEHUM B mpupoae u oOuiectBe. W3yueHwe Marepuana
CHOCOOCTBYET PA3BUTUIO Yy OOYYArOIIMXCS YMEHHS HCIOJb30BaTh pa3INYHbIC
BBIPA3UTEIbHBIC CPEICTBA S3bIKA MATEMATUKH — CJOBECHBIC, CHMBOJHYECKHE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHUE TMPEACTABICHUM O pOJIK
MaTE€MaTHUKHU B Pa3BUTUU [TUBWIN3AIMHI U KYJIbTYPHI.

5.1.6. CormmacHo yueOHOMY IUIaHy B 7—9 Kjaccax m3ydaercsl yu4eOHBIH Kypc
«AnreOpa», KOTOPBIH BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3felibl COICpPKaHUS:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

5.1.7. O6miee 4yuCIO YacoOB, PEKOMEHJIOBAHHBIX MJII W3Y4YEHUs] Y4EOHOTO
Kypca «Anrebpa», — 306 gacos: B 7 knacce — 102 yaca (3 yaca B Hezenio), B 8
kiacce — 102 yaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B Heeno).

5.2. Conepxanue oOydeHus B 7 Kiacce.

5.2.1. Yucna v BBIYUCIICHUS.

Hpobu OOBIKHOBEHHBIE U ACCATUYHbBIC, MEPEX0] OT OAHOW (HOPMBI 3aMKCH
npobert k gapyroi. [loHaTHe panMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHHE,
YOOPSAIOYMBAHUE  PAlMOHANBHBIX  4uceld. ApudmMernueckwe JEHCTBUS C
panoHaIbHBIMU YHcliaMu. Perenne 3agau u3 peaqbHOW MPaKTUKWA HA 4acTH, Ha

JpoOu.



CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: ONpeAeSIeHHne, MpeoOpa3oBaHUeE
BBIPQXEHUI HA OCHOBE OIPENEICHMs], 3aIUCh 00JIbIINX uncen. [IponenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOM U ApoOU B BHJE MPOLEHTOB. TpH OCHOBHBIE 337a4d Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IIPAKTHKHU.

IIpuMeHeHrne TPU3HAKOB JECIMMOCTH, pAa3JIOKEHUE Ha MHOXHUTEIH
HATypaJIbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HClIe TmpsMas ©  oOparTHas
IIPONIOPLIHOHAIBHOCTH.

5.2.2. AnreOpanyeckue BhIpaKeHUSI.

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTuMbIe
3HA4YEHUS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
bopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBONCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOTOWIeHa. ClioKeHne, BBIYUTaHuE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBaApar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

5.2.3. YpaBHeHUs U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb ypaBHEHHs, NpaBuia MpeoOpa3oBaHUS ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEMHOTO
YpaBHEHHUS, pEIICHHE JIMHEWHBbIX ypaBHEHUU. CoCTaBlI€HHWE YpPaBHEHHU 1O
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneitHOe ypaBHEHHE C ABYMs MIEPEMEHHBIMU U ero rpadguk. Cucrtema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IIepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YPaBHECHMM.

5.2.4. ®dyHKIIUH.

Koopaunara Toukum Ha mnpsmou. YwucmoBble npoMexyTku. PaccrosiHue



MEXKy ABYMS TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHaTa
TOYKHU Ha KOOPJAUHATHOH T10ckocTh. [IpuMeps! rpadukoB, 3aaHHBIX (HOPMYIIaMHU.
Urenne TrpadukoB peanbHbIX 3aBucuMocTel. [lonsartue Qynkmuu. [padux
dbynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. I'padudeckoe perieHue JIUHEHWHBIX YpPaBHEHUHW MU CHUCTEM JIMHEHHBIX
YPaBHCHUU.

5.3. Conepxanue oOy4eHHS B 8 Ki1acce.

5.3.1. Yucna u BEIYUCIICHUS.

KBagpatueiit kopeHb u3 uwucia. llonstue 00 uppanuoOHAIBLHOM YHUCIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEOOPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

Crenensb ¢ 1enbIM oKaszaTeneM U e€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIa.

5.3.2. Anrebpandeckuie BHIPaKEHUSI.

KBagpaTHbpii  TpEXuieH, pas3joKeHUE KBAAPATHOTO TPEXUWIEHAa Ha
MHOKHUTEIH.

AnreOpandeckass ApoO6b. OCHOBHOE CBOWCTBO alreOpanyeckod apoow.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
PanonanbHbIe BRIpKEHUS U UX TIpeoOpa3oBaHue.

5.3.3. YpaBHEHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHWS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduaeckas uHTEpIIpETAIUS YPAaBHEHUN C IBYMSI IEPEMEHHBIMHA U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMsI II€pEMEHHBIMHU. [IpuMeEphl peleHus CucTem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHON NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.

Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.



5.3.4. OyHKIINH.

[Tonstne ¢ynxkuuu. OO6nacTp ONpeAeNeHUs M MHOYKECTBO 3HAUYCHUH
¢ynxiun. CriocoObl 3a1anus QyHKIUHN.

I'paduk dynxmuu. Ytenue cBoilctB ¢yHKImu 1no e€ rpaduxy. I[Ipumepst
rpaukoB QyHKUUHN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.

@OyHKIMM, OIHUCHIBAIOIIME NPSIMYIHO U OOpaTHYIO MpPOINOPLHUOHAIIBHBIE
3aBucuMocTH, ux rpaduxu. Oynkuuu Y = X2,y = X3, y =Vx, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHEHUM.

5.4. Conepxanue oOydeHus B 9 kiacce.

5.4.1. Yucna u BBIYUCIICHUS.

PaunoHanpHble yncna, HppalMoOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEK1y MHOXKECTBOM JEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHON IPSAMOM.

CpaBHEHHME JIEUCTBUTENBHBIX 4YHCEN, apu(PMETHUYECKHE JACHCTBUSA C
JNEWCTBUTEIBLHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYKAIOIIETO MHpA, UIMTEIBHOCTh IPOLECCOB B
OKPY’KaroIIeM MHUpE.

[IpuOnuk€HHOE  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  NPUOIMIKEHHUS.
Oxpyrunenue uncen. [Ipuknka u onieHKa pe3yJbTaTOB BEIYMCICHUM.

5.4.2. YpaBHEHUS U HEPABEHCTBA.

JIuneliHOE ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTHoe ypaBHeHue. Penienue ypaBHEHUN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHnst ypaBHEHUW TPETbEU U 4ETBEPTOUN
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHU. PelieHne TeKCTOBBIX 3a7ad
anreOpanyeckuM METOIOM.

VYpaBHeHHEe ¢ ABYMs NEpEeMEHHBIMH U ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUM C IBYyMs IIEPEMEHHBIMU. PelieHne cucTteM JByX YpaBHEHUM,
OJIHO W3 KOTOpPBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas

WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenre TeKCTOBBIX 33724 areOpandecKuM CIIocoO0OM.

YucIioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. PemieHune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTrHble HEpPaBEHCTBA.
['papmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

5.4.3. OyHKIHUN.

KBanpatuunas ¢ynkuus, e€ rpapuk u cBoiictBa. [lapaboma, koopauHaTh

BEPIINHBI 11apadoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

I'padukn Qynkumii: y = £x,y = #x+b,y = %,y = x3,y=+x,y=
|x|, m ux cBolicTBa.

5.4.4. YucnoBble MOCIEA0BATEILHOCTH U MPOTPECCUHU.

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEAOBATEIbHOCTU
pPEKYppEHTHOH (opMynol U Hhopmysoil N-ro wieHa.

Apudmernueckass U reomeTpuyeckas nporpeccuu. @opmyibl N-ro uieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUil, CYMMbI TIEPBBIX N YJICHOB.

N300paxkeHre 4ieHOB apu(METHUYECKOW M TeOMETPHYECKOW MpPOrpeccHid
TOYKaMHU Ha KOOPAWHATHOM TIOCKOCTH. JIMHEWHBIN M AKCIOHEHIUAIBHBINA POCT.
CoHbIE NPOLICHTHI.

5.5. [lpenmeTHbie pe3yabTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca
«Anrebpay.

5.5.1. IlpeameTHbIE pe3yabTaThl OCBOCHMS MPOTpaMMbl y4eOHOro Kypca K
KOHITy oOy4deHust B 7 KJacce.

5.5.1.1. Yncna v BEIYUCIICHHS.

BreinonHaTh, coderas yCTHbIE W NMHChbMEHHBIC MPUEMBI, apuU(PMETHUECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaMU.

Haxonuth 3HaueHUs YWCIOBBIX BBIPAXKEHUHN, MPUMEHATH PasHOOOpa3HBIC
CIIOCOOBI U MPUEMBI BBIYMCIICHUSI 3HAYEHUN JPOOHBIX BBIPAKECHUI, COMEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[TepexoauTs OT ogHOM (POpMBI 3amucu YKcen K Apyroi (mpeoOpa3oBbIBAThH

JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B



YaCTHOCTH B OECKOHEYHYIO IECATHYHYIO TPOOB).

CpaBHUBATH U YyNOPAIOYMBATH PALIMOHAIBHBIE YHCIA.

OKpyTasTh yucIa.

BBINONHAT, NPUKHUIKY M OLEHKY pe3yibTaTa BBIYMCICHHM, OLIEHKY
3HAQYEHUN YHCIIOBBIX BBIPAXKECHHUI. BBINOMHATH JEWCTBUS CO CTEIEHSAMU C
HaTypaJbHbIMU MTOKA3aTEISIMH.

[IpuMeHATh NpPU3HAKKM  JENUMOCTH, Pa3jOKEHHE HAa  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

Pemiate mpakTHKO-OpUEHTUPOBAHHBIE 33/1a4d, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 3aa4 ¢ YYETOM OTPAaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

5.5.1.2. Anrebpanueckue BbIpaKEHUS.

Hcnonp30Bath anreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJMKY, IPUMEHSATh
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPOKEHHM MpPHU 33JaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoinmonusaTe  mpeoOpa3oBaHUS  1IEJIOTO  BBIPAXKEHHS B~ MHOTOWIEH
MPUBEACHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYJIEHA Ha MHOIOYJIEH M MHOIo4leHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3l0KEHUE MHOTOYJICHOB HAa MHOXHUTEIM C TOMOIIbIO
BBIHECEHUSI 33 CKOOKM OOIIEro MHOXHTEINA, TPYNIUPOBKU  CIIAaraeMbIX,
npUMEHEHHUs! (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh peoOpa30BaHusi MHOTOWICHOB JUIS PELICHUS Pa3IMYHBIX 33134
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonbp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IOKA3aTEISIMUA IS
peoOpa3oBaHUs BBIPAKCHHIA.

5.5.1.3. YpaBHeHUS 1 HEPABEHCTBRA.

Pemarp nuHelHbIE ypaBHEHUsI C OJHOW IEPEMEHHOW, IIPUMEHSs IIpaBuia

Iepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIIBHOMY eMmy. [IpoBepATs, sABIsIETCS



JIM YUCIIO KOPHEM YPaBHEHHS.

[IpumensTh rpadpuueckue METOJbl MPHU PELICHUU JIMHEHHBIX YpaBHEHUN U
UX CHCTEM.

[lonGupate mpuMepsl Tap YHCEN, SBIAIOMIUXCS PEHICHUEM JIMHEWHOTO
YPaBHEHUS C ABYMs IEPEMEHHBIMHU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHl PELICHUS
yYpaBHEHUSL.

Pemarb cuctembl JBYX JUHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMH, B
TOM YHCJIE TpadUUECKU.

CocTaBisiTh M pellaTh JHMHEHMHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Jauyd, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYEeHHBIN PE3yJIbTAT.

5.5.1.4. ®yHKIUN.

N300paxaTh Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJIbl, 3alKChIBATH YHCIOBHIE
IPOMEXYTKH Ha aJIreOpandeckoM S3bIKE.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpAWHATaM,
CTpOUTh rpadpuiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU Y = |X|.

OnuceiBaTh € TOMOILIBIO (PYHKUMNA HW3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCT,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuthb 3HaueHre pyHKIUU N0 3HAYCHUIO €€ apryMeHTa.

[Tonumats Tpaduueckuii crocod MpencTaBlIeHUs W aHaIM3a UHPOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

5.5.2. IlpenmeTHBIE pe3yabTaThl OCBOCHMS MPOTPpaMMbl y4eOHOTO Kypca K
KOHITy 00y4eHus B § Kiacce.

5.5.2.1. Yucna v BBIYUCIICHHUS.

Hcnonb3oBaTh HayaldbHbIE MPEACTABICHUS O MHOXKECTBE JIEMCTBUTENbHBIX

qUCCJ OJIs1 CpaBHCHUS, OKPYTJICHUA U BBI‘H/ICJ'IGHI/II\/'I, I/I306pa)KaTB HCﬁCTBHTCHBHBIC



YHUCJ1a TOYKaMHU Ha KOOPAVMHATHOMU MPSMOM.

[IpumeHsITh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HaXOAWUTH
KBaJPaTHbIE KOPHH, UCIIOJIb3Ysl NMPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBIIOIHIThH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.

Hcnonp30BaTh 3anucH OOJBIIMX M MaJbIX YMCEN C MOMOIIbIO JECITUYHBIX
npoOeit u creneneit yucna 10.

5.5.2.2. Anrebpandeckue BbIpaXKECHUS.

[IpuMEHATh TOHATHE CTENEHW C LEJNbIM I0Ka3aTeJIeM, BBIITOJIHATH
peoOpa3oBaHus BIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM TOKa3aTEIIEM.

BBINONHATE TOXKIECTBEHHBIE MPEOOPa30BaHUs PAalMOHAIBHBIX BBIPAXKECHHI
Ha OCHOBE NMPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJpaTHBINA TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh peoOpa3oBaHus BBIPAXKEHUN JUIsl PEIICHUs PAa3IMYHBIX 3a/1a4
W3 MAaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

5.5.2.3. YpaBHEHHUS 1 HEPABEHCTBA.

Pewars nvHENHbIE, KBaAPATHBIE YPABHEHUS U PALMOHAIBHBIE YpaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyeCcKUX NpeCTaBIeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMs, €CIM UMEET, TO CKOJIBKO, W
npouee).

[lepexoauTh OT cIOBECHON (HOPMYIUPOBKM 3a7aud K €€ anreOpandeckoiu
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIYYEHHBIN PE3YIIbTaT.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB I CPABHEHHUs, OLECHKH,
pelIaTe JUHEUHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpaUyecKkyro HWUTIOCTPALMI0 MHOXKECTBA PEIICHWH HEPaBeHCTBA, CUCTEMbI
HEPABEHCTB.

5.5.2.4. ®yHKIWUMN.

[ToHumMaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIE MOHATUA U A3BIK (TEPMUHBI,



CUMBOJIMYECKHNE 0003HAYCHUS), OMPENEIATh 3HAUeHHE (DYHKIMHU TIO0 3HAYEHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpouts rpaduKu 3MeMEHTApHBIX PYHKINUN BUA:
y3 2 . . .
y=_,y=x,y=xy= Vx,y = |x|, onuceiBath cBOWCTBA UMCIIOBOI

byHkIuu 110 e€ rpaduxy.

146.5.5.3. [IpenmeTHbIE pe3ynbTaThl OCBOCHUS MTPOTPAMMBI y4eOHOTO Kypca
K KOHILy oOy4eHus B 9 knacce.

5.5.3.1. Yucna v BBIYUCICHUS.

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAIIBHBIC U UPPAllMOHATILHBIE YHCIIA.

Breimonuare apudmernyeckue JIEeUCTBUS C palMOHAIBHBIMU YHUCIAMU,
codeTass YCTHbIE M NHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIUMCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

Haxonute 3HadyeHus cCTeneHeW ¢ UENbIMH I[IOKa3aTeas MU MW KOPHEW,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyIJisiTh JI€MCTBUTENIbHBIE YKCIA, BBINOJHATH NPHUKUIKY pe3ysbTaTa
BBIYMCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

5.5.3.2. YpaBHEeHUS 1 HEPABEHCTBA.

Pemats nuHelHbIe W KBaJpaTHbIC ypaBHEHUS, YPAaBHEHHUS, CBOJSIIUECS K
HUM, TIPOCTEHIITINE TPOOHO-pAIIMOHAIIbHBIE YPABHECHHSI.

Pematp cucTteMbl OBYX JIMHEWHBIX YPAaBHEHHU C JIBYMs IIEPEMEHHBIMU U
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISICTCS TUHECUHBIM.

Pemate TekcTOBBIE 3ajauM aNreOpauvdecKUM CrHocoOOM C  TOMOIIbIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

[IpoBoauTE MpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM 4YHCJI€ ¢ IPUMEHEHUEM TpauUeCKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
JU ypaBHEHHUE WIM CHUCTEMa YPaBHCHHUHN PEILICHMS, €CIIM UMEET, TO CKOJIbKO, W
npoyee).

Pemate nuHeliHBIE HEPAaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA, HM300paxkaTh
pellieHre HEPaBEHCTB Ha YHUCJIOBOM MPSMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemars CHCTCMBbI JIMHEWHBIX HCPAaBCHCTB, CHCTCMBI HCPABCHCTB,



BKJIIOYAIOLIME KBAJpaTHOE HEPaBEHCTBO, M300paxaTb pEIICHWE CHCTEMBbI
HEPaBEHCTB Ha YHCJIOBOM MPSIMOM, 3aMMCHIBAThH PEIICHUE C TIOMOIIbIO CHMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUHN PA3IUYHBIX 33/1a4.
5.5.3.3. OyHKIHH.
Pacno3naBate (GyHKIMM H3y4eHHBIX BUAOB. lloKa3pIBaTh CXeMaTHYECKH

pacrnoyioKeHue Ha KOOPJIMHATHOM IUIOCKOCTH TIpauKoB (PYHKIUN BUJA: Y =

/&x,y:/cx+b,y=%, y=ax’+bx+c,y=x% y=+x,y=|x| B
3aBUCUMOCTH OT 3HaueHUN KO3 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (YHKIIUHA.

Ctpouth U U300pakaTh cCXxeMaTHUEeCKU rpaduKu KBAAPATUUHBIX (HYHKIIHM,
OTKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH MO MX TpaduKaM.

Pacno3naBaTh KBagpaTHuHyIO (QYHKLIHIO 110 GOpMyJie, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

5.5.3.4. YucnoBsle NMOCIEI0BATEILHOCTH U IMPOTPECCHUH.

Pacno3naBaTh apu(pMETHUYECKYI0 U TE€OMETPUYECKYIO MPOTPECCUU NpH
pa3HBIX CrlocoOax 3aaHusl.

BbINONMHATE  BBIYMCIEHUS C HUCHOJB30BaHMEM (QOpMya N-TO 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh 4YJI€HBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIMHATHOMN
IUIOCKOCTH.

Pemarp 3amaum, cBsI3aHHBIE C YHMCIOBBIMU IOCIEA0BATEIbHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 peasIbHOM KU3HU (C UCTIOIB30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).

6. ®enepanpHas pabouas nmporpamMmma ydebHoro kypca «I'eomerpus» B 7-9
KJjlaccax (Janee COOTBETCTBEHHO — Iporpamma ydeOHOro kypca «l'eomerpusi»,
y4eOHBIN KypC).

6.1. IloscuuTenbHas 3aUCKa.

6.1.1. 'eoMeTpust KaK OAMH U3 OCHOBHBIX Pa3/€JI0B MIKOJbHON MaTEMATHKH,
UMEIOIINIA CBOEH I1ebI0 00ECTIeUnTh M3YYeHUE CBOMCTB M pa3MepoB Quryp, ux
OTHOIIGHWH W B3aUMHOE PpACIOJIOKEHHE, OMUPAeTCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [[eHHOCTh M3ydeHHs TeOMETpHUH Ha YPOBHE OCHOBHOTO

o011ero oopa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYaAIOLIUICS YUUTCS IPOBOJIUTD



JIOKa3aTeNIbHbIE PACCYKCHHS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCcykJeHuss «OT TPOTUBHOIO», OTJIWYaThb CBOWCTBA OT IIPU3HAKOB,
dbopMyIHpOBaTh OOPATHBIE YTBEPKIACHUSI.

6.1.2. [lenpto u3yueHHUs] TEOMETPUM SIBISETCS MCIOJb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUIEHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCS
OTIPEEISITh TEOMETPUIECKYIO (PUTYpPY, OMTMCHIBATH CIIOBAMH YEPTEK UM PUCYHOK,
HalTH TUIOLIAAb 3€MEJBHOTO Y4YacTKa, pacCUuTaTh HEOOXOJUMYIO JUIUHY
OTITOBOJIOKOHHOT'O Kabesis uiu TpeOyembie pa3Mephl rapaxka ajisi apromoousis. [pu
pelieHnd 3aJa4d MPaKTHYECKOro XapakTepa OOYYaIOIIMICS YYUTCA CTPOUTH
MaTeMaTUYECKUE MOJICTM  PEATbHBIX JKMU3HEHHBIX CHUTyalluid, TPOBOJIUTH
BBIYMCJICHUS W OLICHUBATD IMOJTYYEHHBIN pe3yJIbTar.

Baxxno momu€pkuBaTh CBSI3M  TEOMETPUU C  JIPYTUMHU  YYEOHBIMH
npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh ONMPEIEIICHUS] T€OMETPUUECKUX PUryp
U TIOHATHUM, JTEMOHCTPUPOBATH NMPUMEHEHHE TMOJYYECHHBIX YMEHUH B (pusnke u
TEXHUKEe. OTH CBA3M HauOoyiee SpKO BUIHBI B TeMax «BekTopei»,
«Tpuronomerpuueckne cooTHoOWEHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

6.1.3. YueOnbiii kypc «l'eomMeTpus» BKIIOYACT CICIYIONIUE OCHOBHBIC
paznensl conepxkanus: «['eoMmerpudeckue QUrypsl U UX CBOMCTBay», «l3Mmepenue
FCOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpAMHATHI HAa  IJIOCKOCTWY,
«BekTopbl», «/[BrmkeHus miockoctny, «lIpeodpazoBanus moaoousy.

6.1.4. O0mee YUCIO YacOB, PEKOMEHJOBAHHBIX JJII H3Y4YEHUs] y4eOHOTO
kypca «['eomerpusi», — 204 yaca: B 7 knacce — 68 4acoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJEIIO).

6.2. Conepxanue oOyueHus B 7 Kiiacce.

Hauvanbuble nmonsTus reomerpun. Touka, mpsimMasi, OTPE30OK, Jyd. YTOIL
Bunapsl yrios. BeprukanbHble M CMexHbIe yrubl. buccekrpuca yrna. Jlomanas,
MHOTOYroyibHUK. [lapanieabHOCTh U MEePIIeHAUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPUHU.



[IpuMepbl CHMMETPUM B OKPYXKAIOILIEM MUDE.

OCHOBHBIE TOCTPOEHUSI C MOMOIIBI0 LUPKYJIS U JMHEHKU. TpeyroyibHUK.
Bricora, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE M  pPaBHOCTOPOHHUN TpeyrosbHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpHU3HAKU paBHOOEAPEHHOro TpeyroibHuka. [lpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBA W TMpPU3HAKKM MapauiedbHbIX nOpAMbIx. CyMmma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTJIbl TPEYTOJIBHHKA.

[IpsmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MeEIMaHbl MPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

I'eomeTpuyeckoe Mecto TO4YeK. buccekTpuca yrima H  CepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOopJla W JHaMETp, HUX CBoOiicTBa. B3aumHoe
PaCIOJIOKEHUE OKPYKHOCTH M npsiMoi. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

6.3. Conepxxanue oOydeHus B 8 Kiracce.

Yetpipéxyronpauku. [lapannenorpamm, ero npu3Haku U cCBOMcTBa. YacTHbIE
cllydad NapajuiesorpaMMoB (TPSIMOYTOJIbHUK, poMO, KBaapaT), UX NpHU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron ynBoenus Menuansl. LlenTpanbsHas cummerpus. Teopema Daneca u
TEOpEMa O IPOIOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYToJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[Tonobue TtpeyroabHUKOB, Ko3(pduiueHT noaodus. I[lpusHaku nomoous

TpeyroJibHUKOB. [IpuMeHenune noqo0ust mpu peleHny NpakTUYEeCKUX 3a/1ay.



CpoiicTBa miomaaei reomeTpuueckux ¢uryp. @opMynbl I TIIOMATN
TpEyroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oTI0OHBIX (QUTYp.

Brruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu perieHuU
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHUHYC, TAHIE€HC OCTPOro yrijia MPsIMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. [pUTOHOMETpUUYECKHE (DYHKIIUU
yrioB B 30°, 45° u 60°.

BrincanHele ¥ UEHTpaNbHBIE YTJIBI, YTOJ MEXKIY KacaTelbHOM M XOPJIOH.
Yrael  Mexay ~XopAaMM MU CEeKyIIMMHU. BrnmcaHHele W ONHMCaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnojiokeHue HABYyX OKpykHocteil. Kacanue
okpyx)HOCTei. OOlIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

6.4. Conepxanue oOydeHus B 9 kiacce.

Cunyc, xocuHyc, TaHreic ymoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIbI IIPUBEIACHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpPEMa CHHYCOB.
Pemienne mnpakTUYECKUX 3aJady C UCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

ITpeobpazoBanme momoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O MPOUZBEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bekrop, mmmHa (MOmyib)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
IIPOTHUBOMOJIO)KHO  HANPABIICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMK HaJ BEKTOpaMu. PaziiokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTOopaMm. KoopauHatel BekTopa. CkalsipHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE /ISl HAXO0KICHHS JJIUH U YTJIOB.

JIlekapTOBbI KOOPAUHATHI HA IUIOCKOCTH. Y PABHEHHUS MPSIMON U OKPYKHOCTH
B KOOpAMHATAaX, NEPECEUCHUE OKPYKHOCTEU M MPAMBIX. MeTOJ KOOpINHAT U €ro

pUMEHEHUE.



IIpaBunbHBIE MHOrOyrosbHuUKM. JlnmmHa OkpyxkHOcTH. ['pagycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpykKHocTeil. Ilmomane xpyra,
CEKTOpa, CErMEHTA.

JIBM>KeHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpuH (Guryp (3eMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. I[loBopor.

6.5. [IpenmeTHbIe pe3ynbTaThl OCBOEHMSI MPOrpamMmbl ydyeOHOro Kypca
«I"eomeTpus».

6.5.1. IIpeameTHbIe pe3yabTaThl OCBOCHHS MPOTpamMMbl y4eOHOTO Kypca K
KOHIy 00y4eHHus B 7 Kiacce.

Pacrio3HaBaTh UW3y4YE€HHBIE T€OMETPUYECKHE (PUTYpBI, ONPENENsITh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IE€OMETPUYECKHE (DUTYpBI, BBINOIHATH
YEpPTEXKU MO YCIOBUIO 3anaud. M3mepsATh JIMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrars 3a1a4n Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

[IpoBoauTh rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarhk pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh 4EpPTEKU K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCAd IIpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPU PELIEHUH 33]1a4.

[IpoBOOUTE TOTHYECKUE PACCYKIAEHUS C MCIOJIB30BAHUEM TE€OMETPUUECKHUX
TEOPEM.

[Tonp30BaThCAd NpPU3HAKAMM PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUYECKUX 3aay.

Onpenenars NapaUieNbHOCTh MPSMBIX C TOMOLIBIO YIJIOB, KOTOpPBIE
oOpa3yeT ¢ HUMHU cekymasd. OnpenensTe NapajyIeNbHOCTh MPSAMbBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOUYEK OJHOM IIPSMOU A0 TOUYEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KieT4yaToi Oymare.

[IpoBoAUTH BBIYMCIIEHUS M HAXOAWUTh YHUCIOBBbIE M OYKBEHHbIE 3HAUCHUS
VIJIOB B TEOMETPUYECKMX 3aJadyax C MCIIOJb30BAHUEM CYMMBI  YTJIOB

TPECYIrOJIbHUKOB W MHOI'OYI'OJIbHUKOB, CBOICTB YTIJIOB, O6pa3OBaHHBIX Inmpu



MIEPECEYEHNH JIBYX NapaJUICIbHBIX MPSAMBIX CEKylled. Pemare npaktudeckue
3a/1a4M Ha HAXOXKJECHUE YIJIOB.

Bnagetp moHsATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACINISTh
OMCCEKTPUCY yIJia U CEPEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK r€OMETPUUYECKUE
MeCTa TOYEK.

@opMyIMpOBaTh OMNPENEIICHHUS OKPYKHOCTHM M Kpyra, XOpIbl U JHaMeTpa
OKPYKHOCTH, TIOJIb30BAThCSI KX CBOMCTBAMHU. Y METh MPUMEHSATH 3TH CBOMCTBA MPHU
pEIICHUY 3a1a4.

Brnaners moHATHEM OMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnanerp noHsaTHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BATHCA TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, IPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonmp30BaTHCA MPOCTEUIIMMU T€OMETPUIECKUMHA HEPABEHCTBAMHU, TOHUMATh
WX TIPAKTHYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE IIOCTPOCHHUS € IIOMOILBIO HUPKYJIA U
JIMHENKHU.

6.5.2. [IpenmeTHBIC pe3yabTaThl OCBOCHHUS TMPOTPaMMBI YIECOHOTO Kypca K
KOHIly 0Oy4eHHus B 8 Kiacce.

PacriozHaBate OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPH PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKM MEPECEUCHUs] MEIUaH TPEyrojbHUKa (LeHTpa
Macc) B PEIICHUH 3a]1ay.

Bnagers noHstiem cpenHer JUHUM TPEYTOJIbHUKA U TPANECUWH, IIPUMEHSTh
MX CBOWMCTBA NpPHU PELICHUM TeOMETpUUYECKUX 3anad. llonap3oBaTbCcs Teopemoi
daneca 1 TEOPEMOM O MPONMOPLUUOHATBHBIX OTPE3KaX, IPUMEHATH UX ISl PELLICHUS
MPAKTUYECKUX 3a7a4.

[IpumeHaTh  TpU3HAKUM  TOMOOWS  TPEYrOJIBHUKOB B PEIICHHUH
r€OMETPUUECKUX 3a]1a4.

[Tonb3oBaTbea Teopemoil Iludaropa nans pemieHuss reoMeTpUYECKUX U



npakThyeckux 3agady. CTpOUTh MaTEMaTUYECKYI0 MOJIEIb B IMPAKTHYECKUX
3a/layax, CaMOCTOSITENIBHO IIPOBOJUTH YEPTEK W HAXOAUTH COOTBETCTBYIOIIHUE
JUTVHBI.

Brnagers MNOHATHAMH CHUHYCAa, KOCHMHYCa M TaHI€HCa OCTPOro yIJa
IIPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCSA 3TUMM NOHATUAMU JUIS PELICHUS
IIPaKTUYECKUX 3a]a4.

Brruucnars (pa3inuHbIMUA CIOCOOAMU) TIJIOIIAIb TPEYTOJIbHUKA U TUIOIIAIN
MHOTOYTOJBHBIX ~ (uryp (monb3ysch, TA€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHSATh OyYeHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BiageTte NMOHATUSMHM BIMCAaHHOTO W LEHTPAJIBHOIO YIVIA, HCIOJB30BAThH
TEOPEMBI O BIIMCAHHBIX yriaX, yriiaX MEXIy XOpJaMH (CEeKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BiiageTs NOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOKCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEILICHUH 33/1a4.

[IpuMeHATh MOJyYEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMATHUYECKHE
MOJIEJIN JIJIS 3a/1a4 PeaNbHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAUMO,
KaJIbKYJATOPOM).

6.5.3. [IpeameTHbIe pe3ynabTaThl OCBOCHHS MPOTpaMMbl Y4eOHOTO Kypca K
KOHIly 0OyudeHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAaXOIUTh C HX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («peleHue
PSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTs (¢ MOMOILBIO KaJbKYJIATOPA) JITHUHBI
Y YTJIbI U1l HETaOJIMYHBIX 3HAYSHUH.

[Tonb30BaTbes popmMyaaMu IPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXJIECHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAXOXKAEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pEelIeHUU TeOMETPUUECKUX 3a/1au.

Brnanerr moHsTUSIMEH  TIpeoOpa3oBaHMs  MOAOOUSI, COOTBETCTBEHHBIX



3JIEMEHTOB MOJ00HBIX Quryp. [lonp30BaThes cBOicTBaMU MOAOOUS POU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWThb YIJIBI y TOJOOHBIX (uryp.
[IpumeHsATh CBOWMCTBAa TOMOOMS B TPAKTHYECKUX 3amadax. YMETh MPHUBOJUTH
IpPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[Tonb30BaThcs  TeopeMaMu O  TPOM3BEACHUM  OTPE3KOB  XOpA, O
IIPOU3BENICHUU OTPE3KOB CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHMMATh MX T€OMETPUYECKHH M (U3MUECKUN
CMBICJI, TPUMEHSITh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNspHOE POU3BEICHUE BEKTOPOB JJIs1 HAXO0XKJICHUS JJIUH U YTJIOB.

ITonb30BaTbCsd METOAOM KOOPAMHAT HA INIOCKOCTH, NPHUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1aY.

Branets NOHATHAMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY’KHOCTH WU PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM LEHTPBI) CUMMETpUU (DUTYyp, MPUMEHATH JIBHKECHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMEHATh MOJyYEHHBIE 3HAHMS HA NIPAKTUKE — CTPOUTh MAaT€MAaTHYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM MOoJ00MS M TPUTOHOMETPUYECKUX (GYHKUUN (TOJIb3YSCh, TI€
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

7. ®enepanpHas pabouasi mporpamma ydeOHOTO Kypca «BeposTHOCTh u
CTaTUCTHKa» B 7-9 Kilaccax (Jajiee COOTBETCTBEHHO — IMporpaMMa yueOHOro Kypca
«BeposTHOCTb U CTAaTUCTHKAY», yUeOHBIN KypC).

7.1. [losicHuTenpHas 3amucka.

7.1.1. B coBpeMeHHOM IIM(HPOBOM MHUPE BEPOATHOCTh M CTAaTUCTHKA
npuoOpeTatoT BCE OONBIIYI0 3HAYMMOCTb, KaK C TOYKH 3PEHHS MPAKTUYECKUX
NPWIOKEHUH, TaK U UX POJIM B 00pa30BaHMU, HEOOXOJAUMOM KaXXJIOMY UYEJIOBEKY.
Boszpacraer uucno mpodeccuit, npu OBIaJACHUU KOTOPHIMU TpeOyeTcs Xopoluas
0a30Basi IOArOTOBKA B 00JIACTH BEPOATHOCTH M CTATUCTUKHU, Takas MOATOTOBKa
BaKHA I NPOJOJDKEHUsT OOpa3oBaHMA W Uil YCIEHIHOW MpoQecCHOHATbHON

Kapbephl.



Kaxxap1ii 4enoBeKk MOCTOSIHHO MPUHUMAET PEIICHHUs] HA OCHOBE MMEIOLIUXCS
y HEro JaHHbIX. A i1 OOOCHOBAHHOTO MPUHATUS pELIEHHS B YCIOBHSX
HeJoCTaTKa WU M30bITKa HHpOpManMu HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

MMeHHO 1O3TOMYy OCTpO BCTaja HEOOXOAUMOCTh C(OpMHpPOBATH Y
oOyuaronuxcs QyHKIIMOHAIbHYIO TPaMOTHOCTh, BKJIIOUAIOIIYIO B ce0s1 B KaueCTBE
HEOTHEMJIEMOM  COCTABIISIIONICH yMEHHE BOCIPUHUMATh W KPUTUYECKHU
aHAJIM3UPOBATh HHPOPMAIIUIO, IPEICTABICHHYIO B PAa3IUYHBIX (pOpMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEAIbHBIX IPOLIECCOB U 3aBUCUMOCTEH,
IPOU3BOJAUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU MPHUHIIUIIAMHU cOOpa, aHaIn3a u
NPECTaBICHUS JaHHBIX W3 Pa3iHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuobmaer o0yyaroumxcs K OOLIECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3aluu Irepedopa U mojacuéra yucia
BapHAaHTOB, B TOM YHCJIE B MPUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co3AaéT MaTeMaTH4eCKuil (yHAAMEHT J1s1 (POPMUPOBAHUS KOMIIETEHIIUH B
o0nacty MHPOPMATUKU U HUPPOBBIX TexHOJOrui. [Ipu M3ydeHUH CTaTUCTUKU U
BEPOATHOCTH OOOTAalIalOTCsl MPEACTABICHUS OO0YYarolMXCi O COBPEMEHHOM
KapTHHE MHpa W METOJax €ro HCCIeNOoBaHUs, (OpPMHUPYETCs MOHUMAaHHUE POIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIBHO 3HAYMMON WH(GOPMAIIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSL.

7.1.2. B COOTBeTCTBMM C MJAaHHBIMH IIEJIIMH B CTPYKTyp€ MPOTPaMMBI
y4eOHOro Kypca «BeposSTHOCTh U CTATUCTHKA» OCHOBHOIO 0OIEro oOpa3oBaHUs
BbIJIEJICHBI CJEIYIOIINE CcojAepkKaTelbHO-MeToanueckue auHuu: «lIpencraBienue
JaHHBIX WM OMNHCaTelIbHas  CTaTUCTHKa», «BepoATHOCTBY,  «DIeMEHTHI
KOMOMHATOpUKNY, «BBeeHre B TEOpUI0 rpadoBy.

Copmepxxanne smHuu  «l[IpeacraBieHue JaHHBIX ©  OMHCATEIbHAS
CTaTUCTUKA» CIY>)KUT OCHOBOM 1t (OPMHUPOBAHHUS HABBIKOB PAaOOTHI C
uHbOpMaIMel: OT YTEHUS M WHTEpIpeTanuu WHGOpMallUH, MPEACTAaBICHHONW B
TabnMiax, Ha AuarpamMmmax u rpadukax, 10 cOopa, MpeACTaBICHUS W aHaIU3a

JaHHBIX C HCIIOJIb30BAHHUECM CTATUCTUYCCKUX XAPAKTCPHUCTUK CPCIHUX U



pacceuBanusi. Paboras ¢ gaHHbIMH, oOOydalIiMecs ydarcs CUYHUTBIBaTh U
WHTEPIIPETUPOBATh JAHHBIE, BBIIBUTaTh, APTyMEHTUPOBATb U KPUTHUKOBATH
OpOCTEHIIME THUIOTE3bl, Pa3MBIIUIATE HaX  (AKTOpaMHu, BBI3BIBAIOIIUMU
W3MEHYMBOCTh, M OLEHUBATh WX BIMSHUE HAa paccMaTpUBAEMbl€ BEIUYUHBI U
MIPOLIECCHI.

NHTYyUTHBHOE MPENCTABICHUE O CIIy4YaHOW M3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUW CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YYEHUS TEOPUH BEPOSTHOCTEH. bosblioe 3HAaYeHHME HMEIOT NPAKTUYECKUE
3a/1aHUs, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJEIISIMH.

[ToHsiTE BEPOSATHOCTHM BBOJUTCS KaK Mepa IMpaBAOINOA00Ms CIIyd4allHOTO
coObitus. Ilpm wu3ydyeHnu y4yeOHOro Kypca oOydaroluecs 3HAKOMSTCA C
MPOCTEUIIMMHA ~ METOJIAMU  BBIYMCIICHHSI  BEPOATHOCTEM B CIYyYalHBIX
DKCIIEPUMEHTAx C PAaBHOBO3MOKHBIMU AJIEMEHTapHBIMU UCXO0/IaMU,
BEPOATHOCTHBIMHU 3aKOHAaMH, TO3BOJISIOIIMMHU CTaBUTh U pellaTh 00Jee CI0KHBIE
3amaud. B ydeOHBIH Kypc BXOIST HayajdbHbIE MPEICTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydueGHOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYarOLIUXCS C
MHO>KECTBAMU M OCHOBHBIMHU OIlE€palUsIMU HAJl MHOYKECTBAMHM, PaCCMATPUBAIOTCS
IpUMEpPHl IPUMEHEHUs U1 PEIICHUs 3a7ad, a TAKXKE HCIOJIb30BAaHUSL B JIPYTUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

7.1.3.B 7-9 xkmaccax wusydaercs y4eOHBIH Kypc «BeposTrHocTe u
CTaTUCTHKa», B KOTOpBIA BXoAAT pazfensl: «lIpencraBieHue OaHHBIX W
omnucaresibHas CTAaTUCTUKa», «BepoATHOCTb», «DIE€MEHThl KOMOMHATOPUKW,
«BBeznenue B Teoputo rpadoBy.

7.1.4. O6miee 4YKMCIIO YacOB, PEKOMEHIOBAHHBIX MJIsi H3Y4YCHHUS Y4eOHOTO
Kypca «BepogrHocTs U cratuctukay, — 102 yaca: B 7 knacce — 34 yaca (1 yac B
Henento), B 8 kiacce — 34 yaca (1 gac B Hegenmo), B 9 knacce — 34 gaca (1 yac B
HEJIEITI0).

7.2. Conepxanue oOydeHus B 7 Kiacce.

[IpeacraBienue AaHHBIX B BUJE TAOIHII, AMArpaMM, rpaduKoB. 3arnoaHeHUE

TaOJUIl, YTEHHWE W TOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U



KpYTOBbIX). UTeHHE TpauKOB peasIbHBIX MpoIieccoB. M3BneueHne nadopmamm us3
JMarpaMM U TaOJIHIL, UCTIOIb30BaHUE U UHTEPIPETALIUS TAHHBIX.

OmnucarenpHasi CTaTUCTHKA: CpefHee apupMETHUecKoe, MeIuaHa, pa3max,
HanOOJIbIIIeE W HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aitHbIil SKCIIEpUMEHT (ONBIT) M Cly4daiiHOe coObITHE. BeposaTHOCTh U
gacToTa. Posib MaJIOBEPOSITHBIX U MPAKTHYECKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B o0mecTBe. MoHETa 1 UTpaibHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenensp BepuiHbl. Ywucio pédep m cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nukimel. [yt B
rpadax. O6xon rpada (disiepoB myth). llpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenne 3axa4d ¢ nomMoupto rpagos.

7.3. Conepxanue oOyueHus B 8 Kiacce.

[IpeacraBieHue naHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXKeCTBO. Onepanuu Haja
MHOXECTBaMU: OOBbEIMHEHHUE, TMepeceueHue, aomnojiHeHue. CBoOHCTBa orepanuii
HaJl MHOXECTBaMHU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACHPEACIUTEIBHOE,
BKUIIOUeHUS. Vcmonb3oBaHue TrpaduyecKoro TNPECTABICHUS MHOXKECTB IS
OMMCAHUS PeaJIbHbIX MPOILIECCOB U SIBIICHUM, PU PEIICHUN 3a7a4.

N3mepenue paccenBaHusi NaHHBIX. J[ucnepcust U cTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA00OPOB. JlmarpamMma pacceuBaHus.

DneMeHTapHble COOBITUSL ciaydaiiHoro ombiTa. CiydailHble COOBITHS.
BepositHocTr  coObITHii.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObrTusiMu. CoryuyaiiHblil BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa JE€pEBHEB: E€IWHCTBEHHOCTh IYyTH, CYLIECTBOBAHUE
BUCSYCH BEPIIMHBI, CBS3b MEXKAY YHUCIOM BEpIIMH M uuciioM peodep. [Ipasuiio
yMHOKeHus1. Penenne 3amad ¢ momoisto rpados.

[IpotuBomonoxueie coObiTus. Jlmarpamma Oiinepa. OObeauHEHUWE U
nepeceyeHne  coObITHil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXKEHUS

BEPOSITHOCTEW. YCJIOBHAsi BEpOATHOCTh. [IpaBwiio ymHOXkeHus. HesaBucumble



coOwiTus. IlpencraBienue skcrepuMeHTa B BHUAE JAepeBa. PemieHue 3agady Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JAEpPEBA CIYYAlHOTO SKCIIEPUMEHTA,
nuarpamm Dinepa.

7.4. Conepxanue oOyueHus B 9 kiacce.

[IpeacraBnenrie AaHHBIX B BUAE TaOmUI, JuarpamMm, rpaduKoB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiull, auarpamMmm, rpaukoB Mo
peaTbHbIM JJAHHBIM.

[TepectanoBku u dakropuan. CoueTanusi ¥ YUCIO coueTaHUH. TpeyrolbHUK
[Tackains. Pemienue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eometpuyeckas BeposTHOCTb. CiydallHbIN BBIOOp TOYKH U3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPY>KHOCTH.

HcnbiTanne. Ycnex m Heynada. Cepus HCHOBITAHWM 1O NEPBOTO yCIEXa.
Cepust ucnbiTanuii bepHymm. BepostHocTH cOOBITUN B CEpPUM  UCIIBITAHUM
bepnyun.

CiyvaiiHass BeIMYMHA WU PACIPENCIICHUE BEPOSITHOCTEW. MaTremaTuueckoe
oxumanue u gucnepcusi. [lpumepbl MaTeMaTHYECKOro  OXHUAAHUSA KAk
TEOPETUYECKOTO CPEJHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaTHU4ecKOe OXKUIAHUE U
JUACTIEPCUSA  CIyYalHOW BEJIMYUHBI «YHCIO YCIEXOB B CEPUHU HCIBITAHUU
bepnynmnmy.

[Tonsatue o 3akoHe OoibIIUX uKcell. M3mepeHue BeposiTHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B PUPOJIC U OOIIECTBE.

7.5. IlpeameTHble pe3yiabTaTbl OCBOCHMS MPOTpaMMbl Y4e€OHOTO Kypca
«BeposSTHOCTh U CTAaTUCTHUKAY.

7.5.1. [IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMbI Y4EOHOrO Kypca K
KOHITy 00y4eHus B 7 Kiacce.

UutaTh uHQpOpMAIMIO, TMPEJACTABICHHYIO B Ta0iuIaX, Ha JuarpaMmmax,
NpEACTaBIATh JaHHbIE B BHUJIE TaOJNHI], CTPOUThH JUarpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MacCUBaM 3HAYEHUH.

OnucelBaTh ¥ UHTEPIPETUPOBATH  pEaJbHbIE  YHCJIOBBIE  JAHHBIE,
MpeJICTaBJICHHbIC B Ta0JMMIIAX, HA JUarpaMmMmax, rpadukax.

Hcnonp3oBath A1 OMUCAaHUA AAaHHBIX CTATUCTHYCCKHEC XAPaKTCPHUCTHUKH!



cpenHee apu(pMeTHUEeCKoe, MeauaHa, HauOoJblllee M HAaMMEHbIIee 3HAYCHUS,
pa3max.

NmeTp mpexncrtaBieHue O CIy4yalHOM H3MEHYMBOCTH HA IPUMEPAX LIEH,
bu3NYECKUX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

7.5.2. IlpeameTHbIe pe3yiabTaThl OCBOCHUS MPOrpamMMbl y4eOHOTO Kypca K
KOHIly 0Oy4eHHs B 8 Kitacce.

W3Bnekats u mpeoOpazoBbiBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpauKoB, MIPEICTaBIATh JaHHBIE B BUJE TAOJIUL, AUArpPaMM,
rpaduKoB.

OnuceiBaTh aHHBIE C MOMOIIBI) CTATUCTUYECKUX IOKA3aTeNel: CPEIHUX
3HAYEHUN U Mep paccenBaHus (pa3max, JUCIEPCHs U CTAHIapTHOE OTKIOHEHUE).

HaxoauTh 4aCTOThI YMCIIOBBIX 3HAUEHUN U YaCTOThI COOBITHII, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEPEHUI U HaOII0ICHUII.

Haxonutb BEpOSITHOCTH CIy4alHBIX COOBITUI B ONBITAX, 3HAs BEPOSITHOCTH
AIIEMEHTAPHBIX COOBITHIA, B TOM YHCI€ B ONBITAX C PABHOBO3MOXXHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaguueckue MOJENU: JIEPEBO CIy4alHOTO IKCIEPHUMEHTA,
JAarpaMMbl DWiepa, YuciaoBas mpsmasi.

OneprpoBaTh MNOHATUSMH: MHOXECTBO, TMOJMHOKECTBO, BBINOJIHATH
omepalMy HajJ MHOXECTBAaMHM: OOBEIUHEHHE, I[EepeceueHue, JOIOIHEHNUE,
MIEPEYUCIATD FJIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpauyeckoe MpeICTaBICHUE MHOXECTB U CBSI3€d MEXIY
HUMU JUIsI ONIMCAHUs MTPOLIECCOB U SIBJICHUM, B TOM YHCJIE TIPU PELICHUM 3a7a4 U3
JPYTUX Y4EOHBIX MPEIMETOB U KYypPCOB.

7.5.3. IlpenmeTHBIE pe3yibTaThl OCBOCHUSI MPOTPaMMbl y4eOHOTO Kypca K
KOHIly oOy4deHus B 9 kiacce.

W3Bnekatb u mpeoOpa3oBbIBaTh HMHQPOpPMAIMIO, MPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHHMKAX B BHJE TaONHUL, auarpamm, rpadukoB, MPEACTABIATH
JTaHHBIE B BUJE TaOJMI], TUarpamMmm, rpa)uKoB.

Pemate 3amaun OpraHM30BaHHBIM NEPeOOPOM BAPUAHTOB, a TaKkKe C



WCITOJIh30BaHNEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU JJISI MACCUBOB YHCIIOBBIX
JIAHHBIX, B TOM YHCJI€ CPEJIHUE 3HAYCHUSI U MEPHI PACCEUBAHUS.

Haxonuth 9acTOTHI 3HAYEHUH W YAaCTOTHI COOBITHS, B TOM YHCIIE TIOJIB3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUH.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM
YHUCJIE B OMbBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMH, B CEPHUIX
VCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEPUSAX UCTIBITAHUN bepHyIuIn.

NmMeTp mnpencraBiieHHE O CIy4yalHOW BEJIMYMHE W O PaCIpEelciIeHUU
BEPOSITHOCTEN.

NmeTs mpeacTaBieHHE O 3aKOHE OOJIBIIMX 4YHCEN KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEN B

IpUPOE U OOIIECTRBE.
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