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IHosicHuTEeALHAA 3aANINCKA.

[Iporpamma no mateMatuke ajis oOydaromuxcsa 5—9 kiaaccoB pazpaboTaHa Ha
ocHoBe PI'OC OOO c¢ y4€ToM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
o0Opa3oBaHMsI, KOTOpPbIE 00ECIIEUYNBAIOT OBIAJCHUE KIIOYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUIsI HENPEPBIBHOTO OOpa30BaHHUS M CAMOPA3BUTHSA, a
TAaK)K€ LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO M IO3HABATEJIHbHOIO
pa3BuTHsl oOywaromuxcsi. B mporpamme mo MaTeMaTHKEe YYTE€Hbl HUJEU U
nosioxkeHus: KoHuenuuu pa3BuTusi MaTeMaTH4eckoro odpa3zoBanus B Poccuiickoit
denepannm.

B snoxy nudposoii Tpanchopmaiuu Becex cep yenoBeYecKoi AesTENbHOCTU
HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YeEJIOBEKOM 0e3 0a30Boi
MaTE€MaTU4YeCKOM IOATOTOBKH. YK€ B IIKOJIE MAaTeMaTHKa CIYKUT OIOPHBIM
NPEAMETOM JUIsl M3YYEHHsS] CMEXHBIX JIHUCLUMIUIMH, a TOCJE IIKOJBI pPEealbHON
HEOOXOJMMOCTBIO CTAaHOBHUTCS HENPEPBIBHOE 00pa3oBaHHE, 4YTO TpeodyeT
MOJIHOLICHHON 0a30BoM 0011e00pa3oBaTeIbHON MOATOTOBKM, B TOM 4YHUCIE U
MaTeMaTU4YeCKOl. ITO OOYCIOBICHO TE€M, YTO B HAIlM JHU pacTET YHCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NMPUMEHEHHEM MAaTE€MAaTHKU: U B
chepe PKOHOMUKH, U B OU3HECE, U B TEXHOJOTMUECKUX OOJIACTSIX, U Jaxe B
TyMaHUTapHbIX cdepax. Takum o00pa3oM, Kpyr oOydarouuxcs, Mg KOTOPBIX
MaTeMaTHhKa MOXKET CTaTh 3HAYUMbIM YYEOHBIM MPEIMETOM, PACIIUPIETCS.

[IpakTrueckas TMOJE3HOCTh MaTEMaTUKU OOYCJIOBJIEHAa TeM, 4dYTO €€
NpPEAMETOM  SABJSIIOTCS  (PyHIaMEHTaJdbHBIE  CTPYKTYpbl  HAIler0  MHUpa:
IPOCTPAHCTBEHHbIE (OPMbI M KOJUYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIIMX,
YCBAaMBAEMBIX B HEMNOCPEACTBEHHOM  OIIBITE, JO JOCTAaTOYHO  CJOXHBIX,
HEOOXOJUMBIX NJIsi Pa3BUTHUSI HAYYHBIX M TPUKIAIHBIX UIeh. be3 KOHKPEeTHBIX
MaTE€MaTUYeCKUX 3HAHUWA 3aTPYyJAHEHO MOHUMAaHUE MPHUHIIMIIOB YCTPOMCTBA U
WCIIOJIb30BAHUSI  COBPEMEHHOM TEXHUKH, BOCHPHUSATHE M  HMHTEpIpEeTaIs
pa3HOOOpa3HOM COIMANIbHONW, HSKOHOMHYECKOM, MOIUMTHYECKOW HHPOpMaluu,
ManodpQexkTuBHA TMOBCEAHEBHAs MpaKTUYEeCKas JeATeNbHOCTh. Kaxmomy
YEJIOBEKY B CBOEW JKU3HM TNPUXOJMUTCS BBINOJHATh PACU€Thl W COCTABIATH
QITOPUTMbI, HAXOJUTh W TPUMEHATH (OPMYJbI, BIAAECTh MPAKTUYECKUMHU
npuéMaMu TeOMETPUYECKUX H3MEPEHUM U MOCTPOCHHUM, 4YUTaTh WH(MOpMAIIUIO,
MPEACTABJIICHHYI0O B BHJIC TaOJMIl, AWarpaMM U TpaduKOB, XUTh B YCIOBUAX
HEONPeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHN.

OmHOBpeMEHHO C pacmupeHneM chep TNPUMEHEHHS MAaTeMaTHKd B
COBpPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUIIb
MBIIUICHUSI, MPOSABJISIIOIIAICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
IpoLecCe U3YYEHUS MATEMATUKA B apCeHAT NPUEMOB M METOJOB MBIIIICHUS
YyeJloBeKa €CTECTBEHHBbIM 00pa3oM BKJIOYAIOTCS HWHAYKUUA MW JeAyKIus,
0o000IIeHne ¥  KOHKpETH3alus, aHaJlu3 U CHUHTe3, Kiaccupukanus U
cuctemMaTuzalus, adcTtparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3AKJIIOUECHHM, TpaBuja HX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX TMOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYJIHpPOBATH,



O0OOCHOBBIBaTh U JOKA3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MbIlIUIEHHE. Benymas ponb NpUHAANEKUT MaTeMaTHKE UM B (OPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIILICHUS U BOCIUTAaHUM YMEHUW JE€HCTBOBATh
[0 33aJaHHBIM aJIFOPUTMaM, COBEPIIEHCTBOBAaTh M3BECTHBbIE M KOHCTPYHPOBATh
HOBBbIE. B mporecce penienust 3aja4 — OCHOBOW y4eOHOH AesITENbHOCTH HAa ypoKax
MaTeMaTUKUd — pa3BUBAIOTCS TaKXKe TBOpPUECKAass M MPUKIAJAHAS CTOPOHBI
MBIIUIEHHUS.

OOyueHue MareMmaTtuke OaET BO3MOXHOCTb pa3BUBATH Yy OOYYarolIUXCS
TOUHYIO0, pPallMOHAIbHYI0 U WH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Hambosee
MOJIXOJISIIIHNE SI3bIKOBBIC, CHMBOJIMUECKUE, TpauuecKkrue CpecTBa Al BHIPAKEHUS
CYKJIE€HUI U HATJIAJHOTO UX MPEACTaBICHUS.

Heo0xoaumMbIM KOMITOHEHTOM OOIIIEH KyJIBbTYphl B COBPEMEHHOM TOJIKOBAaHUH
ABJIAETCS O0IIee 3HAKOMCTBO € METOJAMHM MO3HaHUS JACHCTBUTEIBHOCTH,
IIPEICTABICHHE O IPEAMETE W METOJAaX MATEMAaTHKH, MX OTIMYMA OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'yMAaHMTapHBIX HayK, 00 OCOOEHHOCTAX HMPUMEHEHUs
MaTEeMaTUKU ISl pElICHHs HayyHbIX M MNPHUKJIaJHBIX 3a1ad. Takum o0pasom,
MaTemMaTHueckoe oOpa3oBaHME BHOCHT CBOW BKJIaa B (OpMUpOBaHHME OOIIEH
KYJbTYpPBI YEJIOBEKA.

W3ydyeHne MaTeMaTHKU TakKe€ CHOCOOCTBYET 3CTETUYECKOMY BOCHUTAHMIO
YeJIOBEKa, MOHMMAHUI KpPacoTbl M M3SALIECTBA MaTEMAaTHYECKUX PaCCyKJICHUM,
BOCIIPUSTHIO TEOMETPUUECKUX (POPM, YCBOECHUIO UJEU CUMMETPHH.

[IpuopuTeTHBIMU 1EISIMU O0yYEHUS MaTeMaTHKE B 5—9 Kilaccax sBISIOTCS:

(dbopMHpOBaHUE LIEHTPATbHBIX MAaTEMATHUYECKUX MOHATUNA (YUCIO, BEJIMYUHA,
reOMETPUYECKAs ¢urypa, IIepeEMEHHas, BEPOSATHOCTb, byHKUMA),
00€eCleynBaOIINX MPEEMCTBEHHOCTh M IMEPCIEKTUBHOCTh MAaTEMaTHYECKOTro
o0Opa3oBaHus 00yYaIOLIUXCS;

noJiBe/iIcHue OOydJaroIMXCsi Ha JOCTYIHOM JJii HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KAOLIEr0 MUpa, MOHHMMAaHHE MATEMaTHKU Kak
yacTu o0UIeil KyJIbTYphl YEIOBEYECTBA;

pa3BUTHE HMHTEUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW 00ydYaromuxcs,
IIO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIJIEHUS, UHTEpPECAa K U3YUEHUI0 MaTEMAaTHKH;

dbopMupoBanre (QPyHKIMOHAIBHON MaTEMaTHUYECKONW TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh  MPOSIBJICHUS ~ MaTeMaTHYECKUX  TMOHATUH, OOBEKTOB WU
3aKOHOMEPHOCTE B pealbHBIX >KMU3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JIPYTUX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX HA SI3bIKE MATEMATUKU M CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
NPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUMM amnmapar g pPelIeHHUs] MPaKTUKO-
OPUMEHTUPOBAHHBIX 3a/la4y, WHTEPIPETHPOBATh M OLICHUBATh I[OJTYYEHHBIE
PE3YJIBTATHI.

OCHOBHBIE JIMHUM COJEPkKAHUSA MMPOrpaMMBbI [0 MaTeMaTHke B 5—9 kiaccax:
«Yucma wu  BeIUUCHCHUS», «AnreOpay  («AnreOpandeckue  BBIPKCHUS,
«YpaBHEHUSI M HEpaBEHCTBa»), «DyHkium», «l'eomerpus» («I'eomerpuueckue
burypsl U uX CBOiCTBay, «/I3MepeHHEe T€OMETPUUECKUX  BEIHUYUHY),
«BepoATHOCTh W CTaTUCTHKa». JlaHHbIE JIMHUM pa3BUBAIOTCS MapajuieIbHO,



Ka)KJasl B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJIHA OT
JPYToi, a B TECHOM KOHTaKTe M B3aumojieicTBuu. Kpome 3T0oro, ux o0ObeauHseT
JIOTUYECKass ~ COCTaBISAIONIAsl, TPAAUIMOHHO  TMpHUCYIlasg  MaTeMaTuke U
MPOHU3BIBAIONIAS BCE MaTEMaTHYECKHE KypChbl U COJEp)KATENbHbIE JIMHUU.
ChopmynupoBannoe B DPI'OC OOO TpeboBaHME «yMETh ONEPUPOBATH
NOHATUSIMU:  ONpENICJICHUE, AaKCMOMa, TEeOopeMa, JI0Ka3aTelbCTBO, YMEHUE
pacno3HaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBaHUSA, MPUBOJUTH MPUMEPHI
U KOHTPIPHUMEPHI, CTPOWUTh BBICKA3bIBAHWA W OTPHUIAHUS BBHICKA3bIBAHUI
OTHOCHUTCS

KO BCEM Kypcam, a (popMupoBaHHE JOTUYECKUX YMEHUN pacIpeessieTcs 0 BCeM
rojaM oOy4eHusI Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUAI.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiIbTaTaM
OCBOEHHMSI MPOTPaMMbI MO MaTE€MaTHUKE, PacHpelesiEHHbIM 10 TrojaM OOy4eHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITUATEHBIM
BOIpocaM oOydaromuecs oOpallajuch HEOJAHOKPAaTHO, UTOObI OBJaJECHUE
MaTEeMaTUYECKUMH MOHATUSMU M HaBBIKAMH OCYIIECTBIISIIOCH MTOCJIEIOBATEIBLHO U
NOCTYNaTeNbHO, C COOJIIOJICHUEM MPUHIUIA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIFOYAJIMCh B OOIIYI0O CUCTEMY MaTEMaTHUECKHUX MPECTABIECHUN 00y4arouxcs,
paciupsis ¥ yriayOssis e€, 00pasysl IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBur ¢ ®I'OC OOO wmareMaruka SBISETCS O0s3aTEIbHBIM
y4eOHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBanusd. B 5-9 knaccax
MaTeMaTruKa TPAJULHUOHHO U3YYaeTcsl B paMKax CIEAYIOIUX y4eOHBIX KypCOB: B
5-6 kmaccax — Kypca «MaremaTtuka», B 7-9 kjaccax — KypcoB «Auredopa»
(BKJTIOYAsi SJIEMEHTHl CTATUCTHKH M TEOpPUH BeposTHOCTeH) u «['eomerpus».
[Iporpammoii MmO MaTeMaTUKE BBOJUTCS CaMOCTOSITEIBHBIM YUeOHBIA Kypce
«BepoATHOCTb U CTAaTUCTHKA.

OOmiee YMCIO YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YEHHs MAaTE€MaTUKU
(6a30BBIN ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBanus, — 952 4daca: B 5
kiacce — 170 gacoB (5 dacoB B Henmenwo), B 6 kimacce — 170 gacoB (5 vacoB B
Hezeno), B 7 kiacce — 204 yaca (6 4acoB B Hepeno), B 8 kimacce — 204 gaca (6
4acoB B HeJlelto), B 9 kimacce — 204 gaca (6 4acoB B HEJEIIIO).

ABTOp pabodyeil mporpaMMmbl BIpaBe YBEIUYUTh WJIM YMEHBIIUTH
IPEJIOAKEHHOE YUCIIO YYeOHBIX YaCOB Ha TEMY, UTOObI yriIyOUThCS B TEMATHUKY,
OoJiee  3aMHTEPECOBABIIYI0 OOYYalOIIUXCS, WM HANpaBUTh YCUJUS Ha
NPeoI0JIeHnE 3aTpyAHeHUI. [JJonmycTMOo Takxke JIOKallbHOE mepepacipeiesieHue u
NEPECTAaHOBKA 3JIEMEHTOB COJEpKaHUs BHYTPUM JaHHOTO kiacca. KoimuecTBo
MIPOBEPOYHBIX pabOT (TeMaTHUECKUH W MTOTOBBI KOHTPOJIb KaueCTBAa YCBOCHUS
y4eOHOro martepuana) U UX THUIl (CAMOCTOSITENbHBIE M KOHTPOJIbHBbIE PalOTHI,
TECTBI) OCTAIOTCS HA YCMOTpPEHHUE YUuTelNs. Takke yuuTensb BIpaBe YBEIHNUNTh WIH
YMEHBIIUTh YUCJIO Y4€OHBIX YacoB, OTBEACHHBIX B MpOrpaMMe Ha 00OOIIeHHE,
NOBTOPEHHE, CUCTEeMaTH3allMl0 3HaHUK oOyuaromuxcs. EAWHCTBEHHBIM, HO
OPUHIIUITHATBHO BaXXHBIM, KPUTEPUEM SIBJISIETCS JIOCTHKEHUE PEe3yJIbTaTOB
oOyueHusl, yKa3aHHbIX B HACTOsILIEN Iporpamme.

W3ydyeHne wMareMaTMKu Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
HAIpPaBJICHO Ha JOCTHKEHHE O0y4YaIOUUMUCS JIUYHOCTHBIX, MeTaNlpeAMEeTHBIX U



npeAMeTHBIX 00pPa30BaTeJbHBIX Pe3yIbTATOB OCBOCHUS YUEOHOTO IpeaMeTa.

Jluunocmuule pe3ynrvmamepl OCBOCHUS TMPOTPAaMMBI [0 MaTEMAaTHUKE
XapaKTepPU3yIOTCS:

1) nampuomuueckoe socnumanue:

NpOSIBIICHUEM HMHTEpeca K TMPONUIOMY U  HACTOSIIEMY POCCHICKON
MaTEeMaTHKH, IICHHOCTHBIM OTHOIIEHWEM K  JIOCTHJKCHUSM  POCCHHCKHX
MaTEMaTHKOB W POCCUMCKONW MaTeMaTHYEeCKOW IIKOJBI, K HCIOJB30BAHUIO ITHX
JTOCTIDKCHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) epacOancKkoe u OyX08HO-HpPABCMEEHHOe 80CNUMAHUe:

TOTOBHOCTBIO K BBITMIOJTHEHUIO 005I3aHHOCTEN Tpa)kIaHWHA U Peaju3alluu €ro
npaB, MpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYp, SBICHHUM, MPOIEAYp TPa)JIaHCKOro OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHUN HAyKd, OCO3HAHHEM Ba)KHOCTHU
MOPAJILHO-3THYECKUX MPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) mpyooeoe socnumanue:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pEHICHUU TNPAKTUUYECKUX 3a]ad
MaTEeMaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEHM >KU3HU JJIsl YCHEHIHOW MpOoQecCHOHATBHON
JESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHNEM WHANBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX TJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U O0OIIECTBEHHBIX TOTPEOHOCTEI;

4) sacmemuyeckoe oCnumaHue:

CIOCOOHOCTBIO K OMOIMOHAILHOMY ¥ JCTETHUYECKOMY  BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEIICHH, PacCyXICHUH, YMEHHUIO BHIETh
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yennocmu HayuHO20 NO3HAHUSL:

OpUEHTallMed B JICSITEIIbBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeI0BEUYECKOU
JeSITeJIbHOCTH, ATaToB ed pa3BUTHS
¥ 3HAYMMOCTH JJI PAa3BUTUS IUBHIM3AINH, OBJIAJICHUEM SI3HIKOM MaTEMaTHUKH U
MaTeMaTUYeCKOW KyJIbTYpOW KakK CpEICTBOM TIO3HAHUS MHPA, OBJIAJCHUEM
MPOCTEUIINMHU HABBIKAMHU UCCIIENOBATEIBCKON IEATEIILHOCTH;

6) pusuueckoe e6ocnumanue, opmuposanue KyIibmypvl 300p06bs U
IMOYUOHATLHO2O DNIACONOTYYUUL:

TOTOBHOCTHIO TPHMEHSTh MaTeMaTHUeCKHE 3HaHWsS B HMHTEpPEcax CBOETO
3MIOpPOBBSI, BEIEHHUS  3J0pPOBOrO  oOpa3a KW3HU  (30pOBOE  THTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryiaspHas Qu3ndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) sKon02U"ecKOe 80OChUmMAHUe:

OpHEHTallMel Ha TPUMEHEHUE MAaTEMATUIECKUX 3HAHUU TSI pEIISHUs 3a/1a4 B
00J1acT COXPaHHOCTH OKPY>KAIOIIEeH Cpe/pl, TUIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOKHBIX MOCIIEJCTBHUI AJISi OKPYXKAIOUIEH Cpelibl, 0CO3HAHHEM TI100aTbHOTO



XapakTepa 3KOJOTHYECKHUX MPoOJieM U MMyTeil UX pelIeHHs;

8) adanmayus k u3MEHAIOWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOU CPEObL:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEeIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHUU HOBBIX 3HAHUWA, B TOM YHCIE
dbopMynupoBaTh UJIEH, TOHATHSA, TUTIOTE3bI 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUW U
KOMITETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYyal[MI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATH
MpUHUMAEMbIC PEIICHUS W JCHCTBHUSA, (OPMYIHpPOBATH W OIEHUBATh PUCKA U
MOCJIEICTBUS, POPMUPOBATH OIIBIT.

B pe3ynbrare 0CBOCHHS MPOrpaMMBbl M0 MaTeMAaTUKE Ha YPOBHE OCHOBHOTO
o01ero oOpa3oBaHuUs y oOy4aronierocs OoyayT c(hOpMHUPOBaHBI
MemanpeomemHubwle pe3yibmamaot, XapaKTEPU3YIOIIHECS OBJIaJICHUEM
YHUBEPCATbHBIMU M03HABATEIbHBIMU JEHUCTBUAMH, YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMH ~ JICHCTBUSAMH W YHUBEPCAJIbHBIMH  PETYJISITUBHBIMU
JICUCTBUSIMH.

VYHuBepcaiabHbIe MO3HABATENbHBIE JEUCTBUSI 00ECIEYMBAIOT (POPMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00y4aromMXcs (OCBOCHUE METOJIOB MO3HAHUS
OKPYXAaIOLEro MUpa, NPUMEHEHUE JIOTMYECKHUX, HCCIIEOBATEIbCKUX OMNEepaluii,
yMeHUM paboTaTh ¢ uHPopMaIei).

VY olGyuaromierocst 0ynyT copMHUpOBaHbI CIEIYIONIUE OA308ble JlocUYecKue
Oelicmeus KaK 4acTh YHUBEPCAIbHBIX [TO3HABATENIbHBIX YUEOHBIX TEUCTBUI:

BBISIBIIAIT U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATHUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHpPOBATH W  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE
U OTpUIIATeIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOJCHUSIX M YTBEPXKACHHUAX, MpeiaraTb KPUTCPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOABI C WCIONB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa3buparh JOKa3aTEIbCTBA MaTEMAaTHYECKUX YTBEPXKACHUU (TIpSIMBIE M OT
OPOTUBHOTO), TMPOBOJUTH  CAMOCTOATEIBHO  HECJIOXKHbBIE  JOKa3aTebCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,;

BBIOMpATh CHOCOO pemieHus ydeOHOM 3amaun  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  peUIeHHs, BbIOMpaTh HamboJee MOAXONAUMH ¢  y4EToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).



Y  ofOyuaromerocs OyayT  chopMupoBaHBI — Clenylonme  Oazosvie
uccredosamenvckue Oelcmsusi Kak dYacTh YHUBEPCAIBHBIX IT03HABATEIBHBIX
y4eOHBIX JECHCTBHI:

UCTIONIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUI WHCTPYMEHT TO3HAHWUS,
dbopMynmupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPoOJeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh MCKOMOE W JaHHOe, (hOpMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHE;

MPOBOJUTH 1O CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
DKCIIEPUMEHT, HEOOJBINOE HWCCIAEAOBAaHUE TO YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN O0BEKTOB MEXKIY CO00ii;

CaMOCTOATENFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI TIO pe3yibTaTam
MPOBENCHHOTO  HAOMIONECHMS, WCCIIENOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUN;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIpoliecca, a TakKe BbIJBUTATh
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

VY obyuatomierocs OyayT cOpMHUpPOBaHBI CICAYIOIIUE YMEeHUs pabomams ¢
ungopmayueli Kak 4acTb YHUBEPCAJIbHBIX TO3HABATEILHBIX YUEOHBIX JIEHCTBHIA:

BBISIBIIAITH  HEJIOCTATOYHOCTh U W30BITOYHOCTH MHGOpPMAIIMH, JaHHBIX,
HEOOXOUMBIX JIJISl PEIICHUS 3a]1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIAOB B (JOPM IIPEICTABIICHHUS,

BbIOMpaTh (GopMy TpeACTaBieHUs HWHPOpMAIMM U  WUIIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMHu, TharpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSIMU,

OIICHWBATh HAAEKHOCTh HWHGOPMAIIMK 10 KPUTEPHSAM, TPEII0KESHHBIM
yaUTEeNIeM WiIH CHOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

YHuBepcanbHbIC KOMMYHUKATHBHBIC TEHCTBUSA o0ecIeuynBarOT
c(hOpPMHUPOBAHHOCTH COIMAIIBHBIX HABBIKOB 00YYaOIINXCS.

VY oOyuaromerocst OyayT chOpMHUPOBaHBI CICIYIOMIUE YMeHUs 0OueHus: Kak
4acTh YHUBEPCATbHBIX KOMMYHUKATUBHBIX YY€OHBIX JIEHCTBHIA:

BOCIIPUHUMATh U (OPMYITHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSMH U
HEeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEUICHUs 3a/aud,
KOMMEHTHUPOBATh MOJYICHHBIN PE3yJIbTAT;

B X0JI¢ 0OCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
poOJIeMBbl, pelaeMOl 3aJadd, BBICKA3bIBATh WJCH, HAIlCJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABISATh CBOM CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPECTABIIATh PE3YNBTATHl PEIICHUS 3aJa4yH, SKCIICPUMEHTA, MCCIICIOBAHNS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a1ad
MPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHH.

Y  oOyuaromerocss  OyayT  cOpMHUPOBAHBI  CJICAYIOIIAE  YMeEHUs
compyonuyecmea KaK dYacTh YHUBEPCATbHBIX KOMMYHHKATUBHBIX YyUEOHBIX
JICVCTBHI:

MOHUMATh ¥ HUCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIAWBUIYATbHON



paboThI pU peNIeHNH YIEOHBIX MAaTeMaTHUYECKUX 3a/1a4;

MPUHUMATh LEIb COBMECTHOW [EATENBHOCTH, IUIAHUPOBATh OPTaHU3ALHUIO
COBMECTHOM palOThl, pacrpeneiiarh BUIbl paldOT, JIOroBapuUBaThCS, O00CYXKIATh
MPOoLIeCC U PE3YNIbTAT PabOoThl, 00001IATh MHEHHUS HECKOJBKHUX JIOJICH;

y4acTBOBATh B TPYIIIOBHIX (hopMax paboThl (00CYXAeHUSI, OOMEH MHEHHSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BBHITIOJIHATH CBOIO YacTh pabOThl U KOOPIUHUPOBATh
CBOM JIEUCTBUSA C JPYTMMHM YIEHAMU KOMAaHJbI, OLICHUBATH KA4E€CTBO CBOETO
BKJIala B OOMMN MPOAYKT MO KPUTEPHSIM, CPOPMYIMPOBAHHBIM YYACTHHKAMU
B3aUMOJECHUCTBUA.

YHUuBepcaabHbIC PETYISITUBHBIC IEHCTBHS 00OecTeunBaroT (OPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Y  oOyuaromerocss  OymyT  chopMupoBaHBI  CIEIYIONIUE  YMeHUs
camoopeanuzayuy Kak 4acTb YHUBEPCAIbHBIX PETyJISITUBHBIX YU€OHBIX JICHCTBUIA:

CaMOCTOATENILHO COCTAaBJSTh IUIAH, QJITOPUTM PEIICHUs 3aJaud (WIh €ro
4acTh), BBIOMpATh CHOCOO pelieHUuss ¢ Y4E€TOM HUMEIOIIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

VY o6yuarorierocst 0yayT chhopMUPOBAHBI CIACAYIOIIUE YMEHUS CAMOKOHMPOIS
KaK 4aCTh YHUBEPCAJIbHBIX PETYJISITUBHBIX YU€OHBIX JIEHCTBUIA:

BJIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
pelieHrs MaTeMaTUIeCKOM 3a/1auu;

NPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PELICHUM 3a/1auu,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa ACSITENbHOCTU MOCTABJIECHHON LETU U
YCJIOBUSIM, OOBSICHSITh TPUYMHBI JOCTHXKEHUS WM HEIOCTUKEHUS 1I€JIH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemmnvie pe3ynrvmamst OCBOCHHS TNPOrpaMMbl 110 MaTE€MAaTHKE
MIPEICTABIICHBI TI0 TOJaM 00YYEHUS B CICIYIONINX pa3jiesiax MPorpaMMbl B paMKax
OTIIETIbHBIX Y4YEOHBIX KypcOB: B 5—6 kiaccax — kypca «Maremaruka», B 7-9
KJ1accax — KypcoB «Anredpay, «['eometpus», «BeposTHOCTh U CTaTUCTUKAY.

Pa3BuTHe JIOrM4ecKUX MPEACTABICHUN U HABBIKOB JIOTUYECKOTO MBIIUICHUS
OCYIIIECTBIISICTCS. Ha TPOTSDKCHUHM BCEX JIeT OOy4YeHHsT Ha ypPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMsl B paMKax BCeX Ha3BaHHBIX KypcoB. [Ipeamosaraercsi, 4to
BBITYCKHUK 9 Kjacca CMOXET CTPOUTh BBICKA3bIBAHUS W OTPUIAHUSA
BBICKa3bIBaHUH, pacro3HaBaTh UCTUHHBIC W JIO)KHBIC BBICKA3bIBaHUS, MPUBOIUTH
NpUMEpPbl U KOHTPIPUMEPHI, OBJIAJCET MOHATUSIMU: OMNpPEACIICHUE, aKCUOMa,
TeopeMa, J0Ka3aTeIbCTBO — W HAYYUTCS HCMOJb30BATh MX IPU BBIMOJHEHUU
y4eOHbIX U BHEYUEOHBIX 3a/1a4.

PaGouas mporpamma ydyeoHoro kypca «MaremaTtuka» B 5—6 kiaccax

(naJjiee COOTBETCTBEHHO — MPOrpaMMa y4eOHOro kypca «MaremaTukay,

y4eOHBbIH Kypc).

I[HosicHuTe IbHAS 3aNIMCKA.

[TpuopuTeTHBIME TIEISIMU O0yUCHUSI MaTEeMaTHKE B 5—6 Kitaccax sSBISIOTCS:

poI0JDKeHe (POPMUPOBAHKS OCHOBHBIX MAaTEMAaTHYECKUX TOHSITHH (YUCIIO,



BEJIMYMHA, TeoMeTpuueckas ¢urypa), 00eClnedrBaIOUIMX MPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHus 00y4arOIINXCs;

pa3BUTHE HMHTEUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM OOyuarommxcs,
II03HABATEJILHON aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, HHTEpEca K U3yYCHHIO
MaTE€MaTHKH;

NOJIBEIeHNE OOy4YaroIMXCsl HAa JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHHUIO
B3aUMOCBSI3M MATEMaTUKN U OKPYKAIOIIETO MUPA;

dbopMupoBanre (PyHKIMOHAIBHON MaTeMaTHMYECKON TPaMOTHOCTH: YMEHHS
pacno3HaBaTb MaTEMaTUYECKHE OOBEKTHI B PEATBbHBIX JKU3HEHHBIX CUTYaILMSX,
IPUMEHATH OCBOEHHBIE YMEHHUS JIJIs1 PELICHHS TPAKTUKO-OPHUEHTHPOBAHHBIX 3a1a4,
VMHTEPHPETUPOBATh IMOJIYUYEHHBIE PE3yJbTaThl U OLEHUBATh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHHM COJEpXKaHWA Kypca MaTeMaTuku B 5-6 kiaccax -—
apudmeTnyeckass W TE€OMETpUYECKas, KOTOpbIE pa3BUBAIOTCS MapajlieibHo,
KaXk7asi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT
JIpYroi, a B TECHOM KOHTaKT€ M B3aUMOACHCTBUHU. Takxke B Kypce€ IPOHUCXOIHT
3HaKOMCTBO C 3JIEMEHTaMU anreOpbl U ONUCATEIbHONW CTATUCTUKH.

Nzydenue apudmernyeckoro Marepuaga HaYMHAETCA CO CHUCTEMATHU3ALUU U
Pa3BUTHS 3HAHMM O HATypaJbHBIX YHUCIAX, NOJYYCHHBIX Ha YPOBHE HA4YaJIbHOIO
obmiero oopazoBanus. [lpu 3TOM COBEpLUICHCTBOBAHUE BBHIYMCIUTENBHON TEXHUKU
U (POpPMHUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUM COYETAETCS C Pa3BUTHEM
BBIYHMCIIUTEIBHON KyJbTYphl, B YACTHOCTU C OOYyYEHHEM MPOCTEHIIMM MpUEMaM
NPUKUJIKA U OLIEHKU PE3yJbTATOB BBhIUMCICHUH. M3yueHue HaTypalbHBIX 4YHCEN
POJIOJKAETCA
B 6 KJ1acce 3HAKOMCTBOM C HaYaJIbHBIMU MOHATUSMU TEOPHUH JIETUMOCTH.

Jpyroii KpynHbIi OJIOK B COiEpKaHUU apu(PMETUUECKON JTUHUU — 3TO APOOH.
Hauano u3ydeHuss OOBIKHOBEHHBIX M JECSITHUHBIX JpoOEil OTHECEHO K 5 Kiaccy.
OTO mepBbIi 3Tall B OCBOGHMM Jpo0e€il, Korjga MNPOMCXOIUT 3HAKOMCTBO C
OCHOBHBIMU UJI€SIMH, OHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
npobelt B MOJHOM OO0BEME MPEAIIECTBYET M3YYEHUIO JECATHUHBIX IpOOeH, 4To
1eJeco00pa3HO C TOYKHM 3PEHMsI JOTMKM M3JI0KEHHUS YMCIOBOM JIMHUM, KOrna
npaBwia JEHCTBUM C JIECATUYHBIMU JAPOOSIMH MOXHO OOOCHOBAaTh YXKe
U3BECTHBIMHM QJITOPUTMaMH BBIMOJIHEHHS JAEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSIMHU.
3HaAKOMCTBO C JIECATUYHBIMHU JPOOSMU PACIIUPUT BO3ZMOXHOCTH JJII TOHMMAaHUS
OOyYarOIIMMUCS MPUKIAJIHOTO TPUMEHEHUSI HOBOW 3alKCH MPU U3YUYEHHUH JIPYTUX
MPEAMETOB U MPHU MNPAKTUYECKOM HCIONb30BaHMU. K 6 Kjaccy OTHECEH BTOpOU
3Tal B U3Y4YEHUM JApoOeil, rie NPOUCXOIUT COBEPILICHCTBOBAHHE HABBIKOB
CpaBHEHUSI W TpeoOpa3oBaHusi JpoOed, OCBOCHHE HOBBIX BBIUYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKMA BBIYUCICHUI, B TOM 4YHCIIE 3HAYCHHI
BBIPXEHUH, CoiepKaluX U OOBIKHOBEHHbBIE, U IECATUYHbIE APOOH, YCTAHOBJICHHE
CBSI3EM MEXIy HUMH, paCCMOTpPEHHE MPUEMOB pelIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOLEHTA.

OCOOEHHOCThIO H3Y4YEHHUS] TIOJOKUTENBHBIX W OTPULATENBHBIX YHUCEI
ABJIIETCSI TO, YTO OHHM TAK)K€ MOTYT pacCMaTpUBaThCS B HECKOJBKO 3TanoB. B 6
Kjlacce B Hayasje u3ydyeHus Tembl «llojokuTenbHble U OTpULATEIbHBIE YHCIIA»



BbiAeisieTcss noarema «llenble wucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULATEIBHBIMM  YMCJIAMH M JCUCTBUAMH C  IIOJIOXKUTEIBHBIMA U
OTPULATEIBHBIMU YHCIAMH MPOUCXOJUT HA OCHOBE COACPKATEIBHOIO IOJIXOJA.
OTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH OOYYaAOLIUXCS TPAKTUUYECKH
CO BCEMH OCHOBHBIMU IOHATHAMH TE€MBI, B TOM YHCJIE U C IIPABUJIAMU 3HAKOB IIPH
BBINIOJIHEHUH apU(METHUECKUX JeicTBUM. M3yueHue paluMOHaATbHBIX YHCENl Ha
3TOM HE 3aKOHUYUTCS, a OYJEeT MPOJOJIKEHO B Kypce anreOpsl 7 Kjacca, YTO CTaHET
CJIEIYIOLIUM MIPOX0JIOM BCEX NPUHIUIINATBHBIX BOIIPOCOB,
TEM CaMbIM pa3JeJeHue TPYAHOCTEH oOJerdaer BOCHPHUIATHE Marepuana, a
pacrmpezieieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAeMBIX HABBIKOB.

[Ipn 0Oy4yeHUM pElIeHHI0 TEKCTOBBIX 3a/1ad B 5—6 Kilaccax HCIOJIb3YHOTCS
apudmernyeckue TMPUEMBI perieHus. TeKCTOBbIE 3a/ayd, peuiaeMble IMpU
OTpabOTKE BBIYMCIMTEIBHBIX HaBBIKOB B 5—0 Kiaccax, paccCMaTpUBAIOTCS 3a/layu
CIIEYIOIMX BHUJOB: 3aJ]aud Ha JIBUJKEHUE, HAa YacTH, HA MOKYINKH, Ha paboTy U
IIPOU3BOMTENIBHOCTD, HAa MPOLEHTHI, HA OTHOLIEHUs W Iponopuuu. Kpome toro,
oOyuJaroluecs: 3HaKOMATCS ¢ MpUEMAMH PELICHUs 3a]a4 MepedOopoM BO3MOMKHBIX
BapHaHTOB, yyaTcs padoTaTh ¢ MHPOpMAIMEH, peIcTaBIeHHON B (hopMe TadIuIL
VI TAAarpamM.

B  mporpamme  yueOHoro kypca «MaremMaTuka» — IpPEeIyCMOTPEHO
(dopMupOBaHUE MPONEAECBTUUECKUX alreOpandeckux NpeacTaBieHUi. bykBa kak
CUMBOJI HEKOTOPOTO0 4YHCJa B 3aBHCHMOCTH OT MAT€MaTHYECKOrO KOHTEKCTa
BBOJUTCSl MOCTENEHHO. DyKBEHHas CHMBOJIMKA IIUPOKO HCHOJB3YETCA MPEkKIE
BCErO JUIsl 3alMCH OOIIMX YTBEPXKACHUN M MPEJIOKEHUN, (OpMYII, B YaCTHOCTH
JUTSl BBIYMCTIEHUSI TEOMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEISD YUCIA.

B mnporpamme yudeOHoro kypca «Maremartukay MpeicTaBieHa HarjsgHas
reoOMeTpus, HaIpaBJIeHHas Ha  pa3BUTHUE o0pa3Horo MBIILICHUS,
IPOCTPAHCTBEHHOTO BOOOPaXKeHHUs, N300PA3UTENIbHBIX YMEHUN. DTO Ba)KHBIN 3TaIl
B M3YyYEHHWH T€OMETPHM, KOTOPBIM OCYILIECTBIISIETCS HA HAIJISIHO-IIPAKTUYECKOM
YpOBHE, OIHUPAETCs Ha HarJisiqHO-00pa3HOe MbIIeHHe oOydaromuxcs. bosbias
pOJIb  OTBOAMTCS  IPAKTUYECKOM  JEATEIBHOCTH, OIBITY, OSKCIEPHUMEHTY,
MozeapoBanuto. O0yyaroniecs 3HaKOMATCS C T€OMETpUUYECKUMU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalusiMu, ydaTcs
u300paxkaTb MX HAa HEJIMHOBAHHOM M KIeT4aTtoll Oymare, paccMaTpHUBAaIOT HX
[pocTenime cBoMcTBa. B mpouecce u3ydeHus HaIrVIAHOM T€OMETPUU 3HAHWS,
MOJTyYeHHbIE OOYYarOIIMMUCSI Ha YpOBHE HayajJbHOIO OO0IIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IUJIaHy B 5—6 Kiaccax H3y4yaeTcss MHTErPUPOBAHHBIN
npeamer «MareMatrukay, KOTOpPbIM BKIIOYAET apu(METHUEeCKHl MaTepuanl u
HaIISIIHYI0O T€OMETPHUIO, a TaKKe IPOIEeBTUUECKUE CBEICHUS U3 aireophl,
AJIEMEHTHI JJOTUKH U HayaJla ONMCATENbHOW CTaTUCTUKH.

OO1ee YMCIIO YacoB, PEKOMEHIOBAHHBIX MJIsi M3y4YEHHUs y4eOHOro Kypca
«Marematuka», — 340 gacoB: B 5 kjacce — 170 gacoB (5 yacoB B Henenw), B 6
kiacce — 170 yacoB (5 4acoB B HEJIEINIO).

IIpeaMeTHBbIe pe3yabTaThl 0CBOEHHS MPOrPaMMBbI Y4e0OHOI0 Kypca
«MaremaTuka».



IlIpeomemmnpwie pezyiomamal 0C60EHUA NPOZPAMMBL YUEOHO20 KyPCa K KOHUY
oOyuenus 6 5 Knacce.

Uucna 1 BBIYUCIIECHUS.

[ToHnmaTh ¥ IPaBUIBLHO YHOTPEOJISITH TEPMUHBI, CBSA3aHHBIE C HATYPAIbHBIMU
YHUCJIAMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YHNOPSAOYMBATHh HATypaJbHbIE YHCIIA, CPAaBHUBAaTh B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHBIE JPOOH, IeCATUYHBIE IPOOU.

CoOTHOCUTH  TOYKY Ha  KOOpDAMHATHOM  (YMCIIOBOM)  MpsIMOM  C
COOTBETCTBYIOIINM
el 4uciIoM M H300pakaTh HATypalibHbIE YHUCIA TOYKAMU Ha KOOPIAWHATHOM
(4MCII0BOM) TIPSIMOM.

BeimoHITh  apudMeTHYecKne IEHCTBHS C HATypaldbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CITydasX.

BBINOTHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUACICHUI.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Pelienne TEKCTOBBIX 3a/1a4.

Pemate TekcTOBBIE 3alaud apuPMETHUYECKUM CIOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOT'O KOHEYHOTO 1epedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemlate 3amaun, copepkallve 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE, 11EHA, KOJTUYECTBO, CTOUMOCTb.

Hcnonb30oBaTh KpaTKUE 3alKMCH, CXEMbI, TaOJUIlbl, OOO3HAYCHUS TIPU
pelieHnu 3aaad.

[Tonp30BaThCs  OCHOBHBIMU  €IWHMIIAMH  HW3MEPEHUsS: ILIEHBI, MAacCChl,
pacCTOSIHUSI, BPEMEHHU, CKOPOCTH, BBIpaXKaThb OJHU CIWHUIBI BEIMYMHBI YEpe3
JpyTHe.

N3BnekaTh, aHaau3UpoOBaTh, OLICHUBATH WH(OpPMAINIO, MPEJICTABICHHYIO B
Tabnuie, Ha CTOJIOYATOW JuMarpaMme, WHTEPHPETUPOBATH MPEACTaBICHHBIC
JlaHHbIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUU 3a]1a4.

Harnsgnas reomerpus.

[Tonp30BaThCA T€OMETPUUYECKUMU MOHATUSIMU: TOYKA, MpsMasi, OTPE30K, JIyY,
YTOJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEuX GopMmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C YIJIaMU: BEpPIIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMU: YTOJI, BEpIIWHA, CTOPOHA, JUAroHallb, C OKPY>KHOCTHIO:
paauyc, iuameTp, IeHTp.

N3o0paxkath M3ydeHHBIE TeoMeTpuueckue (Urypbl Ha HEJIUMHOBAaHHOU U
KJIETYaTOM Oymare ¢ MOMOIIbIO IUPKYJIS U TUHEUKH.

HaxoauTe AIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IMOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIIIOB MPSIMOYTOJbHUKA, KBAaJIpaTa JJisl UX
MOCTPOCHUSI, BEIYMCIICHUS ILIOMIAAN U IEPUMETPA.

Beraucisate mepuMmeTp W IUIONIaAbR KBajapaTa, MPSIMOYTOJIbHHKA, (UTYP,
COCTABJICHHBIX W3 MPSMOYTOJIbHHKOB, B TOM 4HCIe (HUTYp, M300paKEHHBIX Ha



KJIeT4aToi Oymare.

[Tonp30BaThCA OCHOBHBIMH METPUUYECKUMHU E€AMHULIAMH H3MEPEHHUS IJIMHBI,
IJIOIIA/IA; BBIPAKATH OJTHUA €IMHUIIBI BEJIMYMHBI YE€pE3 IPYTHE.

Pacnio3naBate mapaenenunen, KyO, HCHIONb30BaThb TEPMHUHOJIOTHIO:
BepIIMHA, peOpo TI'paHb, MU3MEPEHUS, HAXOJUTh HW3MEPEHHUs MapajuielenuIea,
KyoOa.

Borunciate 00bEM KyOa, mapajuienienuresna Mo 3aJaHHbIM H3MEpPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemate HecnmoXkHbIE 3alaud HAa WU3MEPEHHUE T'E€OMETPUYECKHX BEJIIMYHMH B
MPAKTUYECKUX CUTYaIUSIX.

IIpeomemmnuwie pezyibmamal 0C80EHUA RPOZPAMMDBL YUEOHO20 Kypca K KOHUY
00yuenus ¢ 6 knacce.

Yucna v BBIYUCIICHUS.

3HaTh W MOHUMATh TEPMHUHBI, CBA3AHHBIE C PA3IUYHBIMU BUIAMU YHCEN U
croco0aMu HMX 3alllCH, MEPEeXOJUTh (€Clid 3TO BO3MOXKHO) OT OJHON (OopMBI
3aIUCHU YUCia K JpYrou.

CpaBHUBaTh M YIOPSA0OYUBATDH LIETbIE YKCIIa, OOBIKHOBEHHBIC U JIECITHYHbBIC
JpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrInonHATh, couyeTasi yCTHbIE U TMHUCbMEHHBIE NPUEMBI, apuPMETHUECKUE
JNEUCTBUS C HATypaJIbHBIMU M UEJIBIMH YHCIIaMHU, OOBIKHOBEHHBIMU U
JNECATUYHBIMU IPOOSIMU, TTOJOKUTEIIBHBIMU U OTPUIIATEIIbHBIMHU YHCIIAMHU.

Boluncnarh 3HaY€HUsT YHUCIOBBIX BBIPAKEHUM, BBIMOJHITh MNPUKUIKY U
OLICHKY pe3yJibTaTa BBIUYMCICHUM, BBIMOJHATE MPEoOpa30BaHUs YHMCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOM MPAMOW C COOTBETCTBYIOLIMM €M
YUCIIOM M W300pa)kaTh YucCia TOYKAMU Ha KOOPJWHATHOW MPSMON, HAXOIUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAWHATAMHU
3TOM TOYKH.

OKpyrasaTh IeNble YHClia W JCCATHYHBIE IPOOW, HAXOIUTh MPUOIMIKEHHUS
YUCEIL.

UucnoBbie 1 OYKBEHHBIE BBIPAKCHUSI.

[TornmaTe 1 ynoTpeOysiTh TEPMUHBI, CBSI3aHHBIE C 3aMMHUCHIO CTEMIEHU YHUCIIA,
HaXOJWTh KBaJpaT W KyO YMCJIA, BBIYUCIIATH 3HAYCHUS YHCIIOBBIX BBIPaXKCHUH,
COJZIEpIKAILMX CTEIICHH.

[Tonb30BaThCA MpPU3HAKAMU AEIMMOCTH, PACKJIAIbIBaTh HATYpPAJbHBIE YMCIa
Ha MPOCTHIE MHOXKHUTEIIH.

[Tonp3oBaThCs MacITabOM, COCTABIISITH IPOTIOPIIMU U OTHOIICHUS.

Hcnonb3oBaTh OYKBBI J1s1 0003HAUYCHUS YUCEN MPHU 3aMUCU MAaTEMaTHYECKUX
BBIPKEHUI, COCTABIISITh OYKBEHHBIC BHIPAKECHHS U (DOPMYJIbI, HAXOIUTH 3HAUCHUS
OYKBEHHBIX  BBIPDOKCHHM, OCYIIECTBISAA HEOOXOAMMBIC TMOACTAHOBKA U
npeoOpa3oBaHusI.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TekcTOBBIX 3a/1a4.

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a4a91 apU(IMETUIECKUM CTIOCOOOM.



Pemate 3agauM, CBs3aHHBIE C OTHOLIEHHEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTaMH, pelIaTh TPU OCHOBHBIE 33/1a4d HA APOOU U MPOLEHTHI.

Pemate 3amaun, copepkalpe 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMs, 00bEMa padoOThl, MCHOJB3Yyd apudmeTHuecKue
JNEWCTBUS, OULEHKY, [MPUKUAKY, TOJb30BATbCS  E€AUHULIAMU  WU3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CocTaBnaTb OYKBEHHBIC BBIPAKECHHUS 110 YCIOBUIO 33/1a4H.

W3Bnekats wH(MOpMAIMIO, TPEACTABICHHYIO B TaOJWIlaX, Ha JIMHEHHOM,
CTOJIOYATOM WM KpPYTrOBOM JWarpamMmax, HHTEpPIPETUPOBATH MPEJICTABICHHBIE
JAHHBIE, UCIIOIb30BaTh JAHHBIE IIPU PEIICHUH 3a/1au.

[IpencraBisaTs uHGOPMAIMIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

HarusinHas reometpus.

[TpuBoauTh mpUMEpbl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEIIUX (QopMy
U3YYEHHBIX T€OMETPUYECKHUX IJIOCKMX WU IMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxaTb ¢ TMOMOINBIO LHUPKYJs, JIMHEHKH, TPAHCHOPTHpa Ha
HEJIMHOBAaHHOW U KJeT4aToil Oymare H3y4eHHbIE IUIOCKUE TI'€OMETpUYECKUE
Gburypsl 1 KOHPUTYpaIUU, CAMMETPUYHBIE (PUTYPHI.

[lonb30BaTbCA  FEOMETPUYECKUMHU  MOHATUSMH:  PABEHCTBO  (uryp,
CUMMETpPHS, HCIOIb30BaTh TEPMHUHOJOTUIO, CBSI3aHHYIO C CHMMETPHEH: OCh
CUMMETPHH, LICHTP CUMMETPUHU.

Haxonuth BeIMYMHBI YIJIOB HM3MEPEHHUEM C MOMOUIBI0 TPAHCIOPTHUPA,
CTPOUTH YTJIbl 33JaHHON BEJIMYMHBI, T0JIb30BATHCS MPU PEIICHUH 3a7a4 rPayCHOM
MEpOH yTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHINA U TYIOU
VTJIBL.

BbluuciaTe NIMHY JIOMaHOW, NEPUMETP MHOTIOYTOJIBHUKA, IOJIB30BATHCS
EAVHUIIAMU HM3MEPEHUS JUIMHBI, BBIPAKaTh OJHU €IWHHUIBI M3MEPEHUS JIMHBI
4yepes Apyrue.

HaxonuTe, HCTIOIB3ysl YEPTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEKIY ABYMS
TOYKaMU, OT TOUKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaJIPaTHOU CETKE.

Bbruncnsate miomanb  (GUryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHHUKOB,
UCIIOJIb30BaTh  pa30MeHHMe Ha MpSMOYTrOJbHUKHA, Ha paBHble  (QUIYpHI,
JOCTpavBaHWE O MPSMOYTOJIbHUKA, T0JIb30BAThCSI OCHOBHBIMHM €IUHULIAMU
U3MEpEHUs IUIOIIAM, BbIpaXKaThb OJIHA E€IWHHULBI WU3MEPEHMs TUIOLIAJAM Yepes
JpyTue.

Pacnio3HaBaTh Ha MOJENSIX W M300paKEHUAX MUPAMHUAY, KOHYC, IUIMHJIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rPpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTOM Oymare MpsSMOYTOJIbHBIN MapajuieIeIune/I.

Boruncnsate 00bEM IpsIMOYTOJIBHOTO TMapajulefienunesaa, Kyoa, moiab30BaThCs
OCHOBHBIMU €AMHHUIIAMU U3MEPEHUS 00bEMA;

PemaTe HecnoXXHbBIE 3a/ladyd HA HAXOXKIEHUE TI'€OMETPUYECKHUX BEIUYUH B
PaKTUYECKUX CUTYALHSIX.

Conep:xkanue o0y4yeHus B 5 Kiacce.



HarypanbHble uncia v HyJb.

HarypansHoe uymcino. Psn HarypanpHbix umcen. Yucmo 0. M3oOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YMCIOBOM) MPSIMOA.

[lo3unmoHHass cucrteMa cyucieHusd. PumMckas HyMmepauus Kak IIpuMep
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTHUHas CuCTeMa CUUCIICHHUS.

CpaBHEHUE HATypalbHBIX YHCEJI, CPABHECHUE HATYpPAJIbHBIX UHCEN C HYJIEM.
CrnocoObl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YUCEN, CBOMCTBO HYJIS PU CIOXKEHUU. Bbluntanue
KaK JeiCTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOKEHUE HATypaldbHBIX YHCEJ, CBOMCTBA
HYJIsI W €IUHUIBI TpU yMHOXKEHUU. JleleHwe Kkak JaeilicTBue, 0OpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEeXAy HUMH. [IpoBepka pe3ynbprara
apudmeTndeckoro aeicteusa. IlepeMecTuTeTbHOE W COUYETAaTEIBHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3zoBanue OyKB it 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apr(pMETUUYECKUX JTCUCTBUH.

Jenutenun W KpaTHbIE 4YHWCIA, PA3JI0KEHHE HAa MHOXUTenu. IIpocTeie u
coctaBHble yucina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM I[IOKAa3aTelIEM. 3alKCh 4YUCIA B BUAE CYMMBI
pa3psIAHBIX CIAracMbIX.

YucnoBoe BbIpAKEHUE. BbIUMCIEHHE 3HAYEHWHM YHCIIOBBIX BBIPAKEHUU,
MOPSAIOK  BBIMIOJHEHUsT  JeucTBUM.  Mcmonb30oBaHWE  NPU  BBIYHUCIECHUAX
MEPEMECTUTEILHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEILHOTO CBOMCTBA YMHOKEHHS.

Hpobu.

[IpencraBienrie o JApoOM Kak croco0e 3aluch 4YacTH  BEJIMYUHBL.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBuibHbIE ApoOH. CMenraHHas
Ipo0b, TpENCTaBlICHWE CMEIIAaHHOW JpoOM B BHJE HENPABUIBLHON apodu u
BBIJICJICHUE IIEJIOM YaCTH YMCIIa U3 HeNpaBHIbHOW apobu. M3o0paxeHnue apoodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO Jpoou. CokpalieHue apooet.
[TpuBenenue npodbu Kk HOBOMY 3HaMeHaTemo. CpaBHEHUE APOOECH.

CrnoxeHue U BbIYMTAaHHE JIpoOed. YMHOXKEHHUE U JelIeHne qpo0ei, B3auMHO-
obOpatHble Apobu. HaxoxkaeHne 9acTu 1eI0ro 1 1EJI0To 110 €ro YacTH.

Hecatuunas 3anuch Jpodeit. IlpencraBneHue AecATHUYHON OpoOU B BHUIE
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOe ToukaMHu Ha YHCIOBOMN
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernueckue JACUCTBUS C JIECITUYHBIMU JApoOsiMu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemmenune TeKkCTOBBIX 3a1a4.

Pemenune TekCcTOBBIX 3amad  apudMeTHYecKUM crmocoboM. Pemenue
JOTUYECKUX 3a7ad. Permenue 3amad mepeOOpoM BCEeX BO3MOMKHBIX BapHUaHTOB.
Hcrnonp3oBanue mpu perieHuy 3a7a4 TaOIHI] B CXEM.

Pemienne 3amau, cojepkalmux 3aBUCUMOCTH, CBS3bIBAIOIIUE BEIWYUHBI:
CKOpPOCTh, BpEMsl, pPACCTOSIHUE, I1I€HAa, KOJIMYECTBO, CTOMUMOCTh. EauHUIIbI
W3MEpPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSHHS, BPEMEHHU, CKOpOCTH. CBA3b



MEXK]ly €AMHUIIAMHU U3MEPEHUS KaXKJI0M BEJIUYUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha JpoOH.

[IpencraBienne TaHHBIX B BUIE€ TaOIHI], CTOIOYATHIX JUATPAMM.

Harnsgnas reomerpusi.

Harnsinuele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, YTOJl, JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmoi,
OCTpPBIU, TYIION Y PA3BEPHYTHIN YTJIbL.

JlnuHa oTpe3ka, METpUYECKUE €AUHULIBI JUTUHBI. J[JInHA JIOMaHOW, epUMETp
MHOT'OyTOJIbHUKA. 3MepeHune 1 MOCTPOCHUE YTIIOB C TOMOIIBIO TPAHCTIOPTUPA.

Harnsiguele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJIEHUK, KBaJIpaT, TPEYTOJIBHUK, O PAaBEHCTBE (PUTYD.

N3o0paxkenne ¢uryp, B ToM umcie Ha kierdator Oymare. Iloctpoenue
KOH(Urypanuuii U3 4yacteil npsiMoi, OKPYKHOCTH Ha HEJTMHOBAaHHON W KJIETYAaTON
Oymare. Mcnosnb30BaHrEe CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomaas MOpSMOYTOJbHHKA M  MHOTOYIOJIBHUKOB, COCTAaBJIEHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4YHCJIE€ (QUTYp, N300paKEHHBIX Ha KJIET4aTod Oymare.
EnuHunbl uamepeHus miomaim.

Harnsinaeie npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (QUTYpaX: MPSIMOYTOJIbHBIN
napaienenunea, — kyo, — MHororpaHHuku.  M3o0paxkeHue — mpocTermmx
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamenenunena. Co3gaHue Mojemnei
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTHIIMHA U APYTUX MaTEPUAJIOB).

O0BEM MPSAMOYTOJBHOTO mMapajuienenunena, kyoa. EnuHuibl uU3MepeHus
o0BEMa.

Copnep:xanue o0yueHus B 6 Kiacce.

HarypansHbie uncna.

Apudmernueckue ACHUCTBUS C MHOTO3HAYHBIMM HATYpPajJbHBIMU YHUCJIAMHU.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJB30BAaHHE  CKOOOK.
Hcnons3oBaHue
MpPU BBIYUCIIEHUSAX MEPEMECTUTEIIBHOTO M COYETaTEIIbHOIO CBOMCTB CIOXKEHUS
U YMHOXEHUS, paCIPENEIUTEIbHOTO CBOMCTBAa yMHOXeHUsA. OKpyrieHue
HaTypaJbHBIX YUCET.

Jlenutenu v KpaTHBIE YKCIIa, HAUOOJBIINNA OOIIUNA JETUTENIh U HAUMEHbBIIIEe
oO1ree kpaTHoe. [lenMMocTh CyMMBI B POU3BeIeHUs. [{efeHre ¢ 0CTaTKOM.

Hpobu.

OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHUE apoOeit.
CpaBHeHue U ynopsiiounBaHue Jipooeil. Pemienue 3aqa4 Ha HAXOXKJEHUE YacTH OT
[EeJOT0 W IeJoro mo ero vactu. J[poOHOe 4YHMCIO Kak pe3yibTaT ACeJCHUS.
[IpencraBienue AeCATUUHON IpoOU B BUE OOBIKHOBEHHOU JAPOOU M BO3MOXKHOCTh
NpeCTaBIeHUs] OOBIKHOBEHHOM JIpoOU B BUE JIeCITUUHON. [lecaTuunbie qpodu u
METpHYecKasi cucteMa Mep. ApudmeTndeckue AeUCTBUS M YUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMH M JICCITUIHBIMH JIPOOSIMH.

OtHomienue. JlenmeHue B JaHHOM OTHOIIEHWH. Macmrald, MTpOmopIus.
[IprumeHeHune mponopurii Npyu pEeIIEHUH 3a/1a4.

[Tonsarue nmpoiieHTa. Briunciienre mpoieHTa OT BEJIMYUHBI U BEJIMYUHBI 110 €€
MPOIIEHTY. BbIpaxeHne MpOLEHTOB AECATUYHBIMU ApoOsiMH. Perienue 3amau Ha



IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

[lonoxxurenbHbIE U OTPULIATEIIBHBIC YUCIIA.

[lonoxxurenbHble U OTpULATENbHbIE yKcia. Llenpie yucna. Moayns yucaa,
reoMeTpuyecKas MHTEpHIpeTanuss Monyss uucia. HM3o0pakeHue ducen Ha
KOOpJIMHATHOM  mpsAMOW. YwucimoBele  NpomexyTku. CpaBHEHHE  YHCElL.
ApudpmeTnueckue JeMCTBUS € MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

[IpssMoyroJyibHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KoOpAauHATBl TOYKH
Ha IUIOCKOCTH, alcmucca W opauHara. [locTtpoenue Touek u ¢uryp Ha
KOOPJWHATHOM TIOCKOCTH.

byKkBeHHBIE BBIPAKECHHS.

[Ipumenenne OykB JUIsl 3allUCH  MAaTEMAaTHYECKUX  BBIPAXKEHUH U
npenioxeHuit. CoiicTBa apudmernyeckux aercTBuid. bykBeHHbIE BbIpaXEHUS U
YUCJIOBBIE TIOJCTAHOBKH. DYyKBEHHBIE pPABEHCTBA, HAXO0XKICHUE HEU3BECTHOTO
KoMrnoHeHTa. Dopmynbsl, (opMysbl HepUMETpa M IUIOMAAN NPSIMOYTOJbHUKA,
KBaJipaTa, 00bEMa napauienenumnea 1 Kyoa.

Pelienue TeKCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3adad apudmermyeckuMm crnocobom. Pemenue
JOTHYECKHX 3a7a4. Perenne 3a1ad nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amay, copepKamux 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIWYUHBIL:
CKOpOCTB, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTD,
IIPOU3BOAUTENILHOCTh, BpeMs, O0BEM padoThl. EQuWHUIBI W3MEpEeHus: Macchl,
CTOMMOCTH, PACCTOSIHHs, BPEMEHM, CKOpPOCTH. CBfA3p MEKIy €IWHHLAMU
WU3MEPEHUS KaXKA0W BETUUYUHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOLIEHHEM, IPONOPLUHOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OuneHka M TNpUKHIKA, OKpyrjeHue pesynbrara. CocTaBieHHEe OyKBEHHBIX
BBIPAKEHUH I10 YCJIIOBUIO 3a7a4H.

[IpencraBienne OaHHBIX € HOMOIIbIO Tabnuu W auarpamMm. CronOyarbie
JarpaMMBbl: YTEHHE U ITOCTpOeHUE. UTeHUE KPYTrOBbIX JUArPAMM.

Harnsgnas reomerpus.

Harnsignele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTrOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnosniokeHue ABYX MNPSIMbIX Ha IUIOCKOCTH, MapaJlIEIbHbIE
IpsIMbIE, TEPIICHINUKYIISIPHBIE NpsMble. M3MepeHue paccTosHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JNIMHA MaplIpyTa Ha KBaApPaTHOU CETKE.

WN3mepeHne W TOCTPOCHHE YIVIOB C IMOMOLIBIO TpaHCHopTupa. Bunubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBI, IIPSMOYTOJIbHBIN, TYIIOYTOJIbHBIMN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYroIbHUK, IpUMEpPHI
YEeThIPEXYTOJBHUKOB. [IpsIMOYronpHUK, KBagpaT: UCIOJIb30BAHNE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3oOpakeHne reoMeTpudeckux (Quryp Ha HEITMHOBAHHOU
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJs, JIMHEWKH, YTOJbHHMKA, TPAHCHIOPTHpA.
[Toctpoenus Ha kiaeTuaToi Oymare.

[lepumerp wmHoroyronbHuka. [loHsTHe miomaan (QUIYpsl, €IUHHULBI
u3MepeHus miomanu. [IpubnmxénHoe n3Mepenue miomaayd Guryp, B ToM 4ucie



Ha KBajapaTHOM ceTke. [IpubnmxéHHOoe U3MepeHre NIUHBI OKPYKHOCTH, IJIOLIAAN
Kpyra.

CumMmeTpusi: IeHTpajbHasA, 0CeBas U 3epKajibHasi CAMMETPHH.

[TocTpoeHre CUMMETPUYHBIX (pUTyp.

Harnsineie HpeACTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajenenunen, Kyo0, mpusma, NupaMmuia, KOHYC, LWIMHAp, map u cdepa.
N300paskenne npoctpaHncTBeHHBIX Guryp. [Ipumeps! pa3BEpToKk MHOTOTPAaHHHUKOB,
MWIMHApa U KoHyca. Co3gaHue Mojenel MpoCTpaHCTBEHHbIX Quryp (u3 Oymarw,
MPOBOJIOKH, TUTACTUJIMHA U IPYTUX MATEPHAIIOB).

[Tonsitue 00bEMa, equHUIEI W3MEpeHUs: 00bEMa. OOBEM TPSIMOYTOJIBLHOTO
napasuienenurnesna, Kyoa.

TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
Ne HanmenoBanue pas3zaeinos u tem KomnyectBo  DnexTpoHHBIE (HUPPOBBIE)
/1 | TPOrpaMMBI 4acoB o0pa3oBaTeNbHbIE PECYPCHI
1 Harypanbnsle uncia. JlencTBus ¢ 43 Bu6mioreka [[OK
HaTypaJbHBIMA THC/IaMH https://m.edsoo.ru/7f4131ce
2 Harnannas reomerpus. Jlunun Ha 12 Bu6imotexa [IOK
TIOCKOCTH https://m.edsoo.ru/7f4131ce
3 OOBIKHOBEHHBIE IPOOH 48 bu6muorexa LIOK
https://m.edsoo.ru/7f4131ce
4 Harmsinas reometpusi. Muoroyronsnuku 10 bubmmorexa [IOK
https://m.edsoo.ru/7f4131ce
5 Jecstuunbie qpodu 38 bubmmorexa [IOK
https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. Tena u purypsl B 9 Bu6mioreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
7 [ToBTOpeHne 1 0600IIEHNE 10 bubanorexa LHOK
https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170
[TPOTPAMME
6 KJIACC
No HanmeHnoBanue pa3zienoB u Tem KomnuectBou = DnekTponHbIe (IUPPOBHIE)
I/l | TIPOrpaMMBI acoB o0pa3oBaTenbHbIE PECYPCHI
1 HarypanbHplie uncna 30 Bub6mmoreka IIOK
https://m.edso00.ru/7f414736
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2 Harnsaanas reomerpus. Ilpsmelie Ha 7 Bu6miorexa [[OK
IJIOCKOCTH https://m.edsoo.ru/7f414736
3 Jpo6u 32 bubmorexa [JOK
https://m.edsoo.ru/7f414736
4 Harnsannas reomerpus. CumMmmerpust 6 Bubmuoreka [TOK
https://m.edsoo.ru/7f414736
5 Bripaxkenus ¢ OykBamu 6 Bu6miorexa IIOK
https://m.edsoo.ru/7f414736
6 Harnsignas reomerpusi. @urypel Ha 14 Bu6miorexa LIOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonmoxxurenpHBIC U OTpHUIIaTeNbHBIC uncaa 40 Bu6mnuorexa [IOK
https://m.edsoo.ru/7f414736
8 IIpencTaBieHne TaHHBIX 6 Bub6mmoreka IIOK
https://m.edsoo.ru/7f414736
9 Harnsgnas reomerpust. @urypsl B 9 Bubmorexa [OK
HNPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEHHE, 0000IICHUE, 20 Bu6uorexa LIOK
cucTeMaTusalns https://m.edso00.ru/7f414736
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ITPOI'PAMME

Pabouasi nporpamma y4eOHOro Kypca «AJredpa» B 7-9 kiaccax (aaJee
COOTBETCTBEHHO — IIPOrPaMMa y4e0HOro Kypca «AJredpa», yueOHbINH Kypc).

IHosicHuTeILHAA 3aNIKCKA.

Anrebpa sBiseTcd OIHUM M3 OMNOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3oBaHMsI: OHA 00eCTIeYMBAET U3YUYEHUE JPYTUX JUCLUIUINH, KaK €CTECTBEHHO-
HAyyHOro, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEHHE HEOOXOAUMO st
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *U3HU. Pa3Butue y oOyyaronuxcs
HAyYHBIX MPEACTABICHUNH O MPOUCXOKACHUU U CYIIHOCTH anreOpanyecKkux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B MpUPOJEC U OOILECTBE, POJU MaTEeMaTHYECKOIO MOJEIUPOBAHMS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayecCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTalid B COBPEMEHHOM LU(PPOBOM
oOmecTBe. M3yuenue anreOpbl €CTECTBEHHBIM 00pa3oM 0OecreuMBaeT pa3BUTHE
yMeHUsi Ha0moAaTh, CpaBHMBATh, HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIILIEHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL U BBIBOJBI, (POPMYIUPOBATHh yTBepxkAeHUs. OcBoeHUE Kypca aiareOpsbl
o0ecrnieunBaeT pa3BUTHE JIOTUYECKOTO MBIILJIEHUS 00y4aroIUXCsL:
OHU HCTIONB3YIOT JACIYKTUBHbIE M WHAYKTUBHBIE PACCYyXACHUSA, 000OIICHHE U
KOHKpeTHU3aIio, aOcTparupoBanue W  aHajoruto. OOydenwe  anreOpe
OpeanoyiaraeT  3HAUMUTENbHBIH  OOBEM  CaAMOCTOSITENIBHOM  JACSTENBbHOCTU
o0y4aromuxcs, IMOATOMY CaMOCTOSITEIbHOE pEIIEHHE 3aJa4 EeCTECTBEHHBIM
00pa30oM SBIISIETCS pean3anueil 1eaTeIbHOCTHOTO MPUHIIUIA 00YUEeHHUS.
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B crpykrype mnporpammbl yueOHOro Kypca «Anredpa» aias OCHOBHOTO
oO1ero 006pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJECPKATEIbHO-METOUYECKUE
JuHuKU: «YHucna ¥ BeIUKCICHUSN», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukium». Kaxnmas w3 3TUX coaepKaTrelbHO-METOIMYECKUX
JUHUN pa3BUBAETCAd Ha MPOTSHDKEHHHM TPEX JIET M3YYEHHs] Kypca, €CTECTBEHHBIM
o0pa3oM TmepervieTasich M B3aUMOJACKHCTBYS C APYrMMHU €ro JWHUSIMHU. B xoxe
U3y4YeHHUs y4eOHOro Kypca 0oOy4arolmuMcs MPUXOJUTCS JIOTHUECKU PacCyKIaTh,
UCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ 3TUM I1e51eco000pa3Ho
BKJIIOYUTh B MPOTpaMMy HEKOTOpPbIE€ OCHOBBI JIOTHMKH, MPOHHU3BIBAIOIINE BCE
OCHOBHBIE pa3lieJibl MaTEMaTHYECKOTO O00pa3oBaHUS U  CIOCOOCTBYIOIIME
OBJIQJICHUIO OOYYalOIIUMUCA OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYECKOTO S3bIKA.
Takum 00pa3oM, MOXHO YTBEp)KIaTh, YTO COACPKATEIBHOM U CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapakTep.

Conmepxxanue nMHMM «Yucna W BBIYKUCICHUS» CIYXKUT OCHOBOM Jis
JaJbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0YyYaroluxcs
JIOTHYECKOI0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHuUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
MPEJICTABJICHUN O JIEMCTBUTEIBHOM YHCIJE. 3aBEPUICHUE OCBOCHHUS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepkanue IByX anreOpandecKux JUHUN — « AIreOpandecKue BhIPaKCHUSD)
U «YpaBHEHUS M HEPABEHCTBA» CMOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAIOIIUXCS
MaTEeMaTHYECKOTO amnmapara, HeoOXOJUMOTO NJisl PEIIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM 0011eM
oOpa3oBaHMM Y4YeOHBI MaTepuaq TpPYyNIUPYETCsl BOKPYr  pallMOHaJIbHBIX
BbIpaXXEHUI. Anredpa JAEMOHCTpUPYET 3HAUEHHE MaTEeMaTHKH KakK S3bIKa JJis
NOCTPOCHUS MaTeMaTHYEeCKHMX MoOJeJieil, ONMucaHusl NPOLECCOB U  SBJICHUHN
peasibHOrO MHpa. B 3amaum oOyueHuss anrebpe BXOIAT Takke AalibHEHIIee
pa3BUTHE AITOPUTMHUYECKOIO MBIIIJICHUsS,, HEOOXOAWMOTO, B YaCTHOCTH, MJis
OCBOEHHUS Kypca UHGPOPMATUKU, U OBJAJCHUE HAaBbIKAMHU JIETyKTHUBHBIX
paccyxaenuit. [IpeoOpazoBanre CUMBOJIBHBIX ()OPM BHOCHUT CBOM CTICTIM(UICCKUN
BKJIaJ] B pa3BUTHE BOOOPaKEHHsI, CIOCOOHOCTEH K MaTeMaTHIeCKOMY TBOPYECTBY.

Conepxanve GyHKUIHOHATBHO-TpaUUYECKON JIMHUN HAIEJIEHO Ha MOJTy4YeHue
OOy4aroIIMMUCS 3HAHUNA O (PYHKIMSIX KaK BaKHEHIIel MaTeMaTHu4ecKod Mojenu
JUTSL OTIMCAHUSI M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBICHUHN B IPHUPOJIE
u oOmectBe. M3yyeHue STOro Marepuana CHOCOOCTBYET pPa3BUTHIO Y
00yJaromuxcst yMEHHS HCTOIb30BaTh PA3TUYHBIE BBIPA3UTEIbHBIC CPECTBA S3bIKA

MaTeMaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TrpadHUuecKde, BHOCHUT BKJIaj] B
dbopMUpOBaHUE MPEICTABICHUN O POJIM MAaTEMAaTHKH B PAa3BUTHH ITUBUIM3AIMHN U
KYJIBTYPBL.

CornacHo yueOHOMY IulaHy B 7-9 Kjaccax u3ydaercs y4deOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEpKAHMS:
«Yucna W BBIYUCICHUA», «Anredpanyeckue BbIpAXKEHUs», «YpaBHEHUS U



HEpaBEHCTBa», « DyHKIIUNY.

OO1iee 4KMCIIO YacoB, PEKOMEHJIOBAHHBIX IS M3Y4YEHUs Y4eOHOro Kypca
«Anrebpa», — 306 yacoB: B 7 kiacce — 102 gaca (3 gaca B Hezen), B 8 Kiacce —
102 gaca (3 yaca B Heznent), B 9 kinacce — 102 gaca (3 yaca B HeJeIo).

IIpeaMeTHbIE pe3yabTaThbl 0CBOEHHS IPOTPaAaMMBbI YU4eOHOI0 Kypca
«AJredpar».

Ilpeomemmnbwie pe3yromamaol 0C60€HUS NPOZPAMMBL YUEOHO20 KYPCaA K KOHUY
00yuenus ¢ 7 Kknacce.

Yuciia 1 BBIYUCIICHUA.

BrITIoNTHSATh, couyeTass yCTHBIE W MHCHbMEHHBIC MPUEMBI, apU(PMETHICCKUE
JEUCTBUS C pallMOHATIBLHBIMU YUCIaAMHU.

HaxoauTh 3HAaY€HHSI YHCIOBBIX BBIPAKECHHM, MPUMEHSITH Pa3HOOOpa3HbIE
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT OHOW (QOpPMBI 3amucu 4yucend K Apyrou (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYUBATH PAIIMOHATILHBIC YHCTIA.

OKpyrJsTh yncia.

BbBINOMHATh NPUKUAKY U OLIEHKY pe3yJibTaTa BBIUUCICHHM, OLIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKCHUI. BBIMONHATE AEHCTBHUS CO CTENEHSMH C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHSTh NPU3HAKY ACTUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIN HATypalIbHBIX
quces.

Pemiath mpakTHUKO-OPUEHTUPOBAHHBIE 3a/Ja4M, CBS3aHHBIC C OTHOIICHHEM
BEJIMYMH, MPOMOPIHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHHS 3aa4 ¢ y4€TOM OTPAHMYCHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

Anrebpanyeckue BbIpaKeHHUS.

Hcrnonb3oBaTh anreOpandyeckyro TEPMHUHOIOTHUIO U CUMBOJIUKY, TPUMEHSITh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUU TPHU 3aJIaHHBIX 3HAUYCHUIX
MEPEMEHHBIX.

BreinonHaTs npeoOpa3oBaHus 1IEJIOT0 BIPAKEHUS B MHOTOUJIEH MTPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINMOMHAT, YMHOXXEHHME OJHOWICHAa Ha MHOTOWIEH W MHOTOYJeHa Ha
MHOTOYJICH, IPUMEHSTH (DOPMYJIBbI KBaJIpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCylIeCTBISATh Pa3fioKEHUE MHOTOYJICHOB HAa MHOXHUTEIW C IOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU  CJIaraeMsix,
npuMeHeHus: OPMYJT COKPAIIEHHOTO YMHOXKEHHUSI.

[TpumensaTs mpeoOpa3oBaHUsT MHOTOUJICHOB JJISl PEIICHUS PA3TUYHBIX 3a]a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATYPAJIBHBIMU IIOKAa3aTEsAMU IS
peoOpa30BaHUs BEIPAKCHUH.

YpaBHEHUS U HEPABEHCTBA.



Pemars nuMHENHBIE ypaBHEHMsS C OJHOM NEPEMEHHOW, NMPUMEHS NpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh TpaduuecKkue METO Il IPU PELICHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[Tonbupare npuMepsl MHap YHUCEN, SBISAIOLIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOMN MIIOCKOCTH T'padUK JTUHEHHOTO YPaBHEHUS C ABYMS
NEPEMEHHBIMH, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemaTe cucTeMsl IByX JUHEHHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pemarb JUHEHHOE YpAaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIyYECHHBIN Pe3yJIbTar.

Koopaunats! u rpaduxu. @yHkuuu.

N300paxaTh HA KOOPAUHATHOM MPSAMOM TOYKU, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJbl, 3alIUCHIBATh YMCIIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTtMmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JlaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpoUTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh € TOMOLIBIO (PYHKIUMHA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU: CKOpPOCTb, BpPEMS, pPACCTOSHHE, LI€HA, KOJUYECTBO, CTOHUMOCTD,
MPOU3BOJAUTENILHOCTD, BpEMSs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crnoco0 MpencTaBICHUS W aHaIW3a MUHPOpPMALIUH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMALUIO U3 IPaUKOB PeAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

IlIpeomemmnpwie pezynomamaol 0C60EeHUA NPOZPAMMBL YUEOHO20 KYPCA K KOHUY
00yuenus ¢ 8 Knacce.

Huca v BBIYUCIICHUS.

Hcrnonb30BaTh HayalbHbIE MPEICTABICHUS O MHOXXECTBE JEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJICHUs U BBIYUCIICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumMeHsATh TOHSATHE AapUPMETHUYECKOTrO KBaJIpaTHOTO KOpHSA, HAXOJIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIMX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anucu OOJBIIMX U MaJbIX YUCEI C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

Anrebpanyeckue BhIpaKCHHUS.

[IpumMeHsATh MOHATHE CTENEHUM C LEJIbIM IIO0Ka3aTelIeM, BBINOJIHATh
npeoOpa3oBaHus BhIPAXKEHUH, COEPIKAIUX CTENEHH C LIEJbIM MTOKa3aTeeM.

BBINONMHATE TOXKAECTBEHHbIE MPe0Opa30BaHUs PALIMOHAIBHBIX BHIPAKEHUI Ha
OCHOBE MPaBUJI IEUCTBUN HAJl MHOTOUJICHAMH U ajare0pandecKuMu ApoOsSIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.



[IpumeHsATh npeoOpa3oBaHus BBIPAKEHUN ISl PELICHUS Pa3IMYHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PECAIBHON IIPAKTUKH.

YpaBHEHUs 1 HEPABEHCTBA.

Pemare nuHEHbIE, KBaJApaTHbIE YPAaBHEHMs W palMOHAIbHBIC ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEMIINE UCCIETOBAHUS YPAaBHEHUH M CUCTEM yPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUH (yCTaHaBIMBATh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIIM HUMEET, TO CKOJbKO, U
npouee).

[lepexonuTh OT cioBecHOW (HOPMYITHPOBKU 3amayu K €€ aiaredpandecKoi
MOJENIM C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMBl YypaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3ysbTarT.

[IpuMeHsATh CBOMCTBA YHUCJIOBBIX HEPABEHCTB JJIA CPaBHEHHUSA, OILEHKH,
penaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpaUyecKky0 WIUIIOCTPALMI0 MHOXECTBA pEIICHUH HEpPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

OyHKIUH.

[ToHnMaTh U KUCMONB30BATh (PYHKIMOHAIbHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
apryMeHTa, OIpeIeIsATh CBOMCTBA QYHKIUH 110 €€ rpaduKy.

Crtpouts rpaduku 3JeMEHTapHBIX QYHKINNA BUJIA:

£ o o
y==,y=x% y= x3,y = +x, y = |x|, onuceiBaTs cBoiicTBa 4nCI0OBOI
X

byHkiuu 1o e€ rpaduxy.

Ilpeomemmnbwie pe3yromamaol 0C60€HUA NPOZPAMMBL YUEOHO20 KYPCa K KOHUY
00yuenus ¢ 9 knacce.

Uucna v BBIYUCIICHUS.

CpaBHHBATh M yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinmonuate apudmeTrnueckue AEUCTBUS € palMOHAIBLHBIMU  YHCJIaMH,
coyeTasg YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
VppalUOHAIBHBIMH YHCIIAMH.

Haxomute 3HaueHUs CTENEHEM C LEeJbIMU I[IOKa3aTelssMU U KOPHEW,
BBIUHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHU M.

OKpyrJisiTh  I€MCTBUTENIbHBIE YHCJA, BBINOJIHATh MPUKUAKY pe3yJibTrara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHEHUS 1 HEPABEHCTBA.

Pemate nuHENHbIE WM KBAaJpPATHBIE yYpaBHEHUS, YPABHEHUS, CBOIAIIMECS K
HUM, POCTENIIINEe TPOOHO-pallMOHATILHBIE YPaBHEHHUS.

Pemate cuctembl IBYX JIMHEWHBIX YpPaBHEHUW C JABYMs IEPEMEHHBIMU M
CHUCTEMBI JBYX YPABHEHUM, B KOTOPHIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM.

Pemiath TEKCTOBBIE 3aJaud  alNreOpaniuecKUM CIIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS UIIA CUCTEMBI JIByX YPABHEHHM C JBYMS IIEPEMEHHBIMM.

IIpoBoauTh mpocTeNIMe UCCIECI0BAHUS YPABHEHUN U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUeCKuX MPEICTaBIeHNH (YCTaHABIMBATH, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIU HMEET, TO CKOJBKO, U



npouee).

Pemarp nuHelHblE HEpaBEHCTBa, KBaJlpaTHbIE HEPABEHCTBA, H300pa)xaThb
pelIeHNe HEPAaBEHCTB HAa YHUCIIOBOM MPSAMOM, 3alMCHIBATh PELICHUE C IOMOIIBIO
CUMBOJIOB.

Pemarp cucremMbl JMHEWHBIX  HEpPaBEHCTB, CHUCTEMBl  HEPaBEHCTB,
BKJIIOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUH PA3IUYHBIX 3a/1a4.

OyHKIMH.

Pacno3naBate (yHKUIMH W3y4eHHBIX BUAOB. I[lOKa3bpIBaTh CXEMaTHYECKH
pacmojoXeHrne Ha KOOPIWHATHOW IUIOCKOCTH TpadukoB (yHKUMN BHIA:

y=fax,y=i¢x+b,y=§, y=ax?+bx+c, y=x3 y=+x, y=
|x|
B 3aBHCHUMOCTH OT 3HA4€HUN KOA(P(UIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKLIUH.

Crpouth U M300pakaTb CXEMaTUYECKH IpaUKH KBaJApPaTHUUHBIX (YHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPaTUUHBIX (YHKIIUI 110 X rpaduxam.

Pacno3naBaTh KBaJpaTHUHYIO (PYHKLIMIO IO (opMyJie, TPUBOJUTEH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Apudmernueckas 1 reoMeTprUIecKasi IpOrpeCCHH.

Pacno3naBaTh apu(pMETHUYECKYI0 U TE€OMETPHYECKYIO IIPOrpECCHH MpHU
pa3HBIX CrlocoOax 3aaHusl.

BbITIONHATE  BBIYUCIEHUS C  HUCIOJb30BaHMEM (OpMYyJ n-ro 4YieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCcuii, CyYMMbI IEPBBIX N YJIECHOB.

N300paxkatb 4jieHbl MOCIEAOBATEIbBHOCTH TOYKAMU HA KOOPIAMHATHOM
MJIOCKOCTH.

PemaTe 3amaum, CBSI3aHHBIE C YMCIOBBIMH ITOCJIEIOBATEIBHOCTSIMHU, B TOM
qHClie 33/1a4d U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKYJATOpa, IU(PPOBBIX
TEXHOJIOTHUHA).

Conep:xkanue o0ydyeHusi B 7 Kiaacce.

Huca v BBIYUCIICHUS.

PanmonasnnsHbIC ynca.

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0]l OT OAHOW (hOpMBI 3amucu
npobeit k gpyroil. IloHsTHME palMOHAJBHOTO 4YHCJA, 3aluCh, CpPaBHEHMUE,
yHOPSAJOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JEHUCTBUA €
palMoHaNbHBIMU YKciIaMu. Pelenne 3afad U3 peanbHOW MPAKTHKWA HA YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJdbHBIM I[IOKa3aTeleM: OIpejAelieHne, Npeodpa3zoBaHue
BBIPKEHUI HA OCHOBE OIpE/IeNICHNs, 3auch 00IbIIKX yncen. [IpoieHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33]]aud Ha
IIPOLIEHTHI, PELIEHUE 33]a4 U3 PEAJIbHON MPAKTUKH.

[IpumeHeHne NpPHU3HAKOB  JEIMMOCTH, PA3J0KEHUE HA  MHOMKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM uucie TmpsiMas u  oOpaTHas
PONOPIMOHATIBHOCTH.



AnreOpanyeckre BbIpaKEHHUS.

[IepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTumble
3HA4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmybl. Beruucienus no ¢popmynam. [IpeodpazoBanne OyKBEHHbBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIpRXEHHS, NpaBWiIa MpeoOpa3oBaHUsI CyMM U
MPOU3BEJICHUH, MPAaBUIIa PACKPBITHSI CKOOOK U MPUBEJCHUS TOJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHouneHsl 1 MHOTOWIEeHbl. CteneHb MHOrouwieHa. Cio)keHHe, BhIUUTaHuE,
YMHOKEHHE MHOTIOWICHOB. DOpMyJbl COKPAIIEHHOIO YMHOXEHUS: KBaapar
CyMMBI W KBajapaT pasHocTH. DopMmyna pa3sHOCTH KBaApaToB. PazioxeHue
MHOTOWIEHOB Ha MHOHUTEJH.

YpaBHeHUS.

VYpaBHEeHUE, KOpPEHb YypaBHEHHS, NpaBWiIa NpPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHU.

JluHeniHOe ypaBHEHME C OJHOM IIEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOIO
YpaBHEHHUS, pEIICHHE JIMHEWHBIX YypaBHEHUU. COCTaBIEHHWE YpPAaBHEHHU IO
YCIJIOBHIO 3aJja4uM. PelieHne TeKCTOBBIX 3a71a4 C IOMOIIBI YPABHEHMIA.

JIuneiiHoe ypaBHEHHE C JBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JUHEWHBIX YPAaBHEHHU C ABYMs MEpEMEHHbIMU. PelleHue cucrteMm ypaBHEHUU
ciocoOoM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIBIO
CUCTEM YPaBHECHU.

Koopnunate! u rpadpuku. yHkunu

Koopaunara Touku Ha npssMon. YuciioBbIE MPOMEXKYTKHU. PaccTossHrEe MexXy
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[IpsimoyronbHast cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
TOYKHU Ha KOOPJAUHATHOM T1ockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (opMyTIaMu.
Urenne rpadukoB peanbHbix 3aBucumocTeil. [lonstue dynknuu. [paduk
dbynkuun. CroiicTBa pyukuuii. JIunerinas Qynkius, e€ rpaduk. ['padux dyakmm
y = |x|. I'paduueckoe perieHue JIMHEHHBIX ypaBHEHUN U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

Conep:xanue o0yueHnus B 8 Kiacce.

Uucna v BEIYUCIICHUS.

KBagparueiii kopeHb u3 uyucna. lloHstue 00 uppalMOHATBLHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIbHBIX yucen. CBoicTBa apupMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LEIbIM IMOKa3aTeNneM U €€ cBokicTBa. CTaHIapTHAS 3alKCh YNCTA.

Anrebpanyeckue BoIpaKCHHUS.

KBagpatHeiii  TpEXWiE€H, pa3l0XKEHUE KBAAPAaTHOIO TPEXWIEHA  Ha
MHOKHUTEIH.

AnrebOpandeckas 1poOb. OCHOBHOE CBOWMCTBO anreOpandeckodl apoOw.
CnoxxeHune, BBIYMTAHWE, YMHOXXCHHE, JCJIICHHE anreOpanmdeckux JapoOeit.
PanronanbsHbie BhIpaXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBA.

KBaaparHoe ypaBHeHue, popMmylia KOpHEN KBaApaTHOTO ypaBHeHUs. Teopema



Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W  KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTalMsl YPABHEHUM C JBYMSI MIEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHUM C JBYMS II€peMEHHBIMHU. lIpumepnl pelleHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHOM NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

OyHKIMH.

[Tonsitue ¢ynkmuu. OO6macTe ONpeneieHus] W MHOXECTBO 3HAYCHHA
¢ynkiun. CrnocoObl 3a1anus QyHKIUHN.

I'padpux dynkuun. Yrenue cBoicTB QyHKuuu no e€ rpaduxy. Ilpumepsr
rpaukoB QyHKUUMN, OTPAKAIOLIUX PEAJIbHBIE IPOLIECCHI.

@OyHKIMY, OINHUCHIBAIOIIME MPSAMYI0 H OOpaTHyl0 NPONOPLUOHAIIBHBIE
3aBHCHMOCTH, X rpaduku. Pyskmmn y = x2, y = x3, y =Vx, y=[x|. I'paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

Conep:xanue o0yuenus B 9 Kiacce.

YHuca v BBIYUCIICHHUS.

JIeCTBUTENBHBIC YHCIIA.

PannonanpHble yucia, UppalMOHATIBHBIC YKCIA, KOHEUYHbIE U OECKOHEUHbIE
JecsATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YHCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXy MHOKECTBOM JICMCTBUTEIBHBIX YMCEII U KOOPJAUHATHOMN MTPSAMOU.

CpaBHEHHME JICUCTBUTENBHBIX YHUCEN, apu@MeTH4YecKue JEHUCTBHUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

N3mepenuisi, MpUOIMKEHUSI, OUEHKH.

Pa3mepbl OOBEKTOB OKPYKAIOMIEr0 MHpPA, JIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnnxk€éHHOEe 3HaYEHUE BETUYHMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCIECHUN.

YpaBHEHUS U HEPABEHCTBA.

YpaBHEHUS C OJHOU IIEPEMEHHOM.

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Pemienne ypaBHEHUN, CBOISIIMXCSA K KBAJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pemieHnsi ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PellleHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

CucTeMbl ypaBHEHUH.

VYpaBHeHUEe ¢ JIByMs NEpEMEHHbIMU U ero rpaduk. Pemenue cucteM IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOpPBIX JHUHEHHOe, a Jpyroe — BTopoil cteneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CrocoOoM.



Hepasencrsa.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JIMHENHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

OyHKIWH.

KBanparnunas ¢ynkius, e€ rpadpuk u cpoiictBa. [lapaGona, KoopaAMHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHH ITapaOOJIbI.

Ipapuku Qynxuuit: y= £x, y= £x+b, y = %, y=x3y=4x, y=
|x1,

Y UX CBOMCTBA.

YHuciioBble MOCIEN0BATEIBHOCTH.

Omnpenenenre U cocoObl 3aJaHKs YUCIOBBIX MOCIIEI0BATEILHOCTEH.

[loHATHE YHMCIOBOW TMOCIENOBATENBHOCTH. 3aJaHUE TIOCIEA0BATEIbHOCTH
peKyppeHTHOH (hopmysoit u popMyIioi n-ro yjaeHa.

Apudmerrueckas 1 reoMeTpruuecKasi IpoOrpecCHm.

Apudmernueckas ¥ reomeTpuueckas mporpeccuud. PopMyibl n-ro 4ieHa
apu(PMETUYECKON U T€OMETPUUECKON MPOrPeECCHil, CYMMBI IIEPBBIX N YJIECHOB.

N300paxkeHre 4YiI€HOB apu(PMETHYECKOW W TE€OMETPUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBINA POCT.

CI1oHBIE NPOLIEHTBL.
TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne
n/m HanmenoBanue pasnejoB u tem  Kouauuecrso DJIeKTpOoHHbIe (LM (ppoBbIE)
NPOrpamMMbl 4acoB o0pa3oBaTe/bHbIE PeCypChl
1 Yucna v BBIYUCICHUS. o5 Bu6maorexa [IOK
PanuonanpHble uncia https://m.edsoo.ru/7f414736
2 AnrebpanuecKue BRIPAKCHHS 27 bubmorexa [IOK
https://m.edso00.ru/7f414736
3 YpaBHEHUS U HEpPAaBEHCTBA 20 bubmiorexa [IOK
https://m.edso0.ru/7f414736
4 Koopnunate! u rpapuku. @ynkuuun 24 bubmiorexa IIOK
https://m.edso00.ru/7f414736
5 [ToBTOpeHue u 060061IeHIE 6 bubmiorexa IIOK
https://m.edso0.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 102
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https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

8 KUIACC

Ne HaumenoBanue pas3geioB u teMm  KouuvecTBo JyekTpoHHbIE (HU(PPOBBIE)
n/n NMPOrpaMMbl 4yacoB o0pa3oBaTe/ibHbIE PeCypchbl
1 Yucna u Beiuncnenus. Kpagparaeie 15 Bu6morexa [JOK
KOpHH https://m.edsoo.ru/7f417af8
5 Yucna u Beruncnenus. CTeneHs ¢ 7 Bu6morexa [JOK
LEJIBIM MTOKa3aTEICM https://m.edsoo.ru/7f417af8
3 Anre6pa1/1qeucxn? BBIPAKEHUSI. 5 Butmotexa IJOK
KBazpaTHslit Tpéxunien https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 Bu6muorexa LIOK
Anrebpanyeckast Apo0b https://m.edsoo.ru/7f417af8
5 YpaBHEHHUsI U HEPABEHCTBA. 15 Bu6anorexa LIOK
KBazpatHbie ypaBHeHH https://m.edsoo.ru/7f417af8
6 YpaBHeHus U HepaB?HCTBa. 13 BuGanorexa [IOK
Cucremsl ypaBHCHUH https://m.edsoo.ru/7f417af8
7 VYpaBHEHUs U HEPABEHCTBA. 12 BuGmuorexa LIOK
Hepasencrsa https://m.edsoo.ru/7f417af8
8 ®yukin. OCHOBHBIE TIOHATHS 5 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
9 ®Oynknmn. Yncaosbie GyHKIMA 9 bubmmoreka IIOK
https://m.edsoo.ru/7f417af8
10  TloBropenue u 0600LIIEHNE 6 bubmmoreka IIOK
https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 102
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9 KIIACC
Ne HanmenoBanme pasgesioB u teM  KoumnuyecrBo DJIeKTpOHHbIe (HH(pPpOBHIE)
n/n NPOrpamMMbl 4acoB o0pa3oBaTe/bHbIC PeCypChbl
1 qI/ISJ‘Ia Y BBIYMCIICHHUS. 9 Butsmorexa [JOK
JleficTBuTenbHBIC YnCTa https://m.edso0.ru/7f419d08
2 YpaBHeHHUs U HepalieHCTBa. ) 14 Butsmorexa [JOK
YpaBHEHHs C OJIHON IIepEMEHHON https://m.edso0.ru/7f419d08
3 YpaBHEeHHUs U HepaBgHCTBa. 14 Butsmnorexa [JOK
Cucremsl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 16 bubanoreka [IOK

YpaBHEHUs 1 HEPABEHCTBA.

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



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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HepaBencrtpa

5 OyHKIMH 16 bubmuoreka LIOK
https://m.edsoo.ru/7f419d08

6 YucnoBbIe TIOCIEI0BATEIIBHOCTH 15 bub6nunorexa [IOK
https://m.edsoo.ru/7f419d08

[ToBTOpEHwME, O606H.ICHI:I€, 18 Bu6muorexa [IOK
cucreMaTtusanus 3HaHNU https://m.edso00.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 102

PabGouast nporpamma y4edHoro kypca «I'eomerpus»
B 7-9 Ki1accax (1ajee COOTBETCTBEHHO — MPOrpaMMa y4e0HOro Kypca
«I'eomeTpus», yueOHbII Kypc).

IHosicHuTeILHAA 3ANIMCKA.

«MareMaTuky yXxe 3aTeéM Y4UTb HaJ0, YTO OHA YM B MOPSIOK MPUBOJUTY, —
NUCAJl BEIUKUM pycckui ydeHbli Muxamn BacunbeBuu JlomonocoB. U B 3TOM
COCTOMT OJIHa M3 JBYX Liejied OOy4eHUs T€OMETPUM KaK COCTaBHOM YacTH
MaTeMaTUKM B IIKOJE. OTOW IEJIH COOTBETCTBYET JOKa3aTeiabHAas JIMHUSA
npenojgaBanus reomerpun. Crenys IPENCTABICHHOM IporpaMme, HaduWHas ¢ 7
KJlacca Ha ypoOKax IeOMeTpHH OOyYarolUiiCsl YUUTCS MPOBOJIUTH JOKa3aTEIbHbIE
paccyXIeHusl, CTPOUTH JIOTUYECKHE YMO3AaKIIOUYECHMs, [JOKa3bIBaThb HCTHUHHBIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKIACHUS «OT
OPOTUBHOTO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB, (POpMynHpoBaTh OOpaTHbBIE
yrBepxkaAeHus. OOyuaroluiicsi, OBJAAEBIIMA MCKYCCTBOM pacCykJaaTh, OyaeT
IIPUMEHSATH €T0 U B OKpyXkaromen xu3Hu. Kak nucan reomerp n negaror Mrops
®enoposuu [llapsiruH, <«JIFOAPMH, MOHUMAIOIIMMH, YTO TaKO€ IOKa3aTEIbCTBO,
TPYIHO M JaXE HEBO3MOYKHO MAaHHUITYJIUMPOBATh». M B 3TOM COCTOMT BakHOE
BOCIIUTATENIBHOE  3HAYEHHE  M3Y4YEHUS TIEOMETPUH, IMPUCYLIEE  UMEHHO
OTEUYECTBEHHOM MaTEMaTHYECKOM MIKoje. Bmecre ¢ TeM aBTOpBI HpOrpamMMsbl
MPEIOCTEPEra0T YUUTENSI OT U3JIUIIHETro (opMaiiu3mMa, OCOOEHHO B OTHOLIEHUU
Hayall
M OCHOBaHuW reoMerpuu. @panuys3ckuii marematuk JKan Jlb€IOHHE MO ATOMY
NOBOJY BBICKazaics Tak: «YTo KacaeTcsi JENIMKAaTHOM MpoOJieMbl BBEICHUS
«aKCHOM», TO MHE KaXeTCs, YTO Ha MEpBbIX IMOpax HYXHO BooOlIe H30erathb
IIPOU3HOCHUTH CaMO 3TO ci0BO. C Ipyroi k€ CTOPOHBI, HE CIENYET YIyCKaTb HU
OJTHOW BO3MOKHOCTH JaBaTh IPUMEPHI JIOTUYECKUX 3aKIKOYEHNUN, KOTOPbIE KyJa B
Oonblllelt Mepe, 4eM HJes aKCHOM, SIBIISIIOTCS MCTUHHBIMH M €IMHCTBEHHBIMU
JBUTaTEIIIMU MAaTEMATUYECKOTO MBILIJIEHUSD).

BTopoil nenpr0 M3ydeHHs TEOMETPUM SBIIETCS HCIOJIb30BAaHUE €€ KaK
WHCTPYMEHTA NPU PEUIEHUN KaK MATEMaTUYECKUX, TaK M MPAKTUYECKHX 3aj]1ad,
BCTPEYAKOUIUXCSI B  pEAIbHOM  KU3HH. OKOHUYMBIIMKA KypC T€OMETpUH
0OyJaroLuiicss JOKEH ObITh B COCTOSIHUM OINPEAEIUTh FEOMETPUUECKYIO PUTypYy,
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ONKCaTh CIOBAaMHU JIaHHBIA YEPTEX WM PUCYHOK, HAWTH IUIOLIAAbL 3EMEIBHOIO
y4acTKa, paccuuTarb HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO Kalens Wiu
TpeOyeMble pa3Mephl rapaxa JUisi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpas,
BBIYHMCIIUTENbHAS JIMHUS B M3YYEHHM T€OMETpUU B 00Ie00pa3oBaTeIbHON
opranu3anud. JlaHHasi mpakTU4yecKasl JIMHUS SIBJISETCS HE MEHEe BaXKHOHM, 4eM
nepBas. Emé [1naton npeanuceiBai, uTodbl «rpaxaane [IpexkpacHoro ropojia H1 B
KOEM CJIy4ae HE OCTaBISUIM T'€OMETPHIO, BEAb HEMAJIOBAXKHO Jlake MOOOYHOE e€
IIPUMEHEHUE — B BOGHHOM JI€JI€ /14, BIPOYEM, U BO BCEX HayKax — JJIA JIy4IEro ux
YCBOEHUS: Mbl B€llb 3HAaeM, Kakas OECKOHEYHas pa3HUIA CYIIECTBYET MEXIY
YEJIOBEKOM IMPHUYACTHBIM K T'€OMETPUU U HENPUYACTHBIM». /[l 3TOro yduresnro
pEKOMEHAyeTCcsl  MOoA0Mparh  337a4yd  [PAKTHYECKOro  Xapakrepa Ui
paccMaTpUBAEMBbIX TEM, YUUTh OOYYaIOIIMXCA CTPOUTh MAaTEMaTUYECKHE MOJAEIIN
pealbHbIX KU3HEHHBIX CHTYyalllii, TMPOBOAUTH BBIYMCICHUS W OILICHUWBATH
aJIeKBaTHOCTh TOJY4YeHHOro pe3ynbpraTa. KpaliHe BakHO NOJUYEPKUBATH CBA3U
IE€OMETPUU C JPYTUMHU Y4€OHBIMHM IpEIMETaMU, MOTHUBUPOBATH HCIOJIb30BaTh
OIIpe/IeNICHUS] TEOMETPUUECKUX (DUTYP U MOHATHH, 1€MOHCTPUPOBATH IPUMEHEHHE
NOJIyYEHHBIX YMEHUM B (PU3MKE M TEXHUKE. DTU CBSI3U HamOoJjee SPKO BUIHBI B
temax «BekToper», «TpUroHoMeTprueckue COOTHOLICHU», «MeTol KOOpIuHAT»
u «Teopema ITucdaropar.

B 3akimouenue counuiéMcsl Ha BEJIMKOIO MaTeMaThka U actpoHoma MoranHa
Kemnepa, 4to0bl emé pa3 NOIYEPKHYTh U METANPEAMETHOE, U BOCHHUTATEIIbHOE
3HaueHue reometpun: «Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit imago Dei».

CornacHo yudeOHOMY MmiIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbId Kypce
«I"eomeTpusi», KOTOPBIM BKJIIOYAET CIEIYIOLUME OCHOBHBIE Pa3/Ieibl COJAEPKAHMS:
«I"'eometrpruueckue GuUrypel M HX CBOWCTBa», «l3MepeHue TeoOMETPUUYECKUX
BEJIMUMH», a Takxke «JlekapToBbl KOOpAMHATHI HA IJIOCKOCTH», «BekTops»,
«/IBmxenus mnockoctu» u «lIpeobpazoBanus mogo0ous».

OO1iee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX IS M3Y4YEHUs Y4eOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 knacce — 68 yacoB (2 yaca B He/eN0), B 8 Kiacce —
68 yacoB (2 Jaca B Heleno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIETIO).

IIpeaMeTHBIe pe3yabTaThl 0CBOCHHS NMPOrPaMMbl Y4eOHOI0 Kypca
«I'eomeTpus».

IlIpeomemmnuwie pe3yiomamaol 0C60€HUA NPOZPAMMBL YUEOHO20 KYPCaA K KOHUY
00yuenus ¢ 7 Kuacce.

Pacrio3HaBaTh H3y4Y€HHbIE T'€OMETpUYECKHE (UTYpBI, ONPENENATh HUX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaTb TeOMETPUYECKUE (QUTYpbl, BBINOJIHATH
YepTeXKU MO YCIOBUIO 3anayd. M3MmepsTh NUHEWHbIE W YIJIOBbIE BEIMYMHBI.
PemaTe 3a1a4n Ha BBIYMCICHUE JAJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyi0 OLEHKY JMHEMHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peaslbHOM KHU3HU, Pa3MEpOB MNPUPOIHBIX O00BEKTOB. PaznmuuaTh pa3mepsl 3TUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh YEPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[Tonb30oBaTbCAd NpPU3HAKaAaMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
PU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB MIPU PEILICHUH 3a7ad.



[IpoBOAUTE JIOTMYECKHE PACCYKICHHS C HCIOJBb30BAHUEM I'E€OMETPUYECKHUX
TEOPEM.

Ilonp30BaTbCAd IpPU3HAKAMU PABEHCTBA IPSAMOYIOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEAMWaHbl, IPOBEAEHHOW K  TUIOTEHY3€  IPAMOYIOJIBHOIO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3aay.

Omnpenensts napaieIbHOCTb NPSMBIX € TOMOIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymas. OnpenernsaTs MapauleIbHOCTh IPSAMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemate 3a/1aun Ha KJIeT4aTol Oymare.

[IpoBOANTH BHIUKCICHHUS W HAXOAWTHh YHUCIOBBbIE M OYKBEHHBbIC 3HAUYCHHUS
yIJIOB
B F€OMETPUYECKUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpAa30BaHHBIX IMpU MEPECECYEHUH JBYX
[apajuleNIbHBIX IIPSAMBIX CEKylled. Pelars npakTuyeckue 3a1adynd Ha HaXO0XICHUE
YIJIOB.

Biianerp NOHATHEM TI'€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpenessaTh
OMCCEKTPUCY yIila U CEpPEIUHHBIN MEPIEHIUKYIIAP K OTPE3KY KaKk FT€OMETPUUECKHE
MeCTa TOYEK.

@opMyIupOBaTh OIPENEICHUs OKPYKHOCTM W Kpyra, XOpIbl U JHameTrpa
OKPY’KHOCTH, I10JIb30BAaThCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSATH OTH CBOMCTBA IIPU
peneHny 3aaa4.

Branerp mOHATHMEM ONMCAaHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETb
HaxoauTh €€ ueHtp. Ilonb3oBaTbead (akraMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
MEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS] B OTHOW TOUKE.

Bianers moHsATHEM KacaTEIbHOM K OKPYXHOCTH, MOJIb30BAaThCS TEOPEMOMN O
IIEPIICHIUKYJIAPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUs.

ITonp30BaThCA MPOCTEMIIMMU T€OMETPUUYECKUMHU HEPABEHCTBAMM, IIOHUMATh
UX ITPAKTUYECKUN CMBICI.

IIpoBOANTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHUS C IIOMOILUBIO LIUPKYISA U
JIMHEUKHU.

IlIpeomemmnbvie pe3yiomamaol 0C60€HUA NPOZPAMMBL YUEOHO20 KYpCa K KOHUY
00yuenus ¢ 8 Knacce.

PacniosHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAThCS X CBOMCTBAMU IPU PELIEHUU TEOMETPUUECKUX 3a4ay.

[IpuMeHSATh CBOMCTBA TOYKM IMEPECEUCHUs] MEIuaH TPeyrojbHHUKa (I[eHTpa
Macc) B peIlIeHUH 3a/1ay.

Bianets noHATHEM CpEIHEW JUHUU TPEYTOJbHUKA U TpanelunH, TPUMEHSITh
MX CBOMCTBA NPH PEUICHUM TEOMETpUUYECKUX 3anad. llomp3oBarbecs TeopeMoun
daneca 1 TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTD UX JJIsSI PELICHUS
IIPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU MTOA00MS TPEYTOJIBHUKOB B PEHICHUH T€OMETPUYECKUX
3a;ad.

[Tone3oBatbess Teopemoit Iludaropa st pemeHUsT TEOMETPUUYECKUX H
npakTUyeckux 3aaad. CTpOUTh MaTEMaTUYECKYHD MOJEIb B MNPaKTHYECKHX



3a/1a4ax, CaMOCTOSTEIBHO JENaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Brnagetp mnDoHATHUSAMM CHHYCA, KOCHHYCa W TaHI€HCa OCTPOro yria
IPSAMOYTOJIBHOTO TPEYroibHUKA. [107630BaThC ITUMU MOHATUSAMU ISl PELICHUS
IIPAKTUYECKUX 3a/a4.

BoruuciaTs (paznuyHbiMU ClIOCO0aMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAIN
MHOTOYTOJBHBIX  GuUryp (Mmoab3ysich, TI€ HEOOXOJUMO, KaJIbKYJIATOPOM).
[IpuMeHATh 1TOy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Biagerp NOHATHAMM BIMCAaHHOIO M LEHTPAJIbHOIO YIVIA, HMCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriax MeXAy XOpAaMH (CEKyLIMMU) U YIJIe MEXIY
KAacaTeJIbHOM U XOPAOU IPU PELICHUH T€OMETPUYECKUX 3a1a4.

Biianers NMOHATHEM ONMMCAHHOIO YETHIPEXYTOJIBHUKA, NMPUMEHSTh CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJILHUKA IPU PELICHUH 3aa4.

[IprMeHATh MOTyYECHHBIE 3HAHHS HA IMPAKTUKE — CTPOUTH MATEMAaTHYECKHE
MOJENH U1 3a/1a4 PEAIbHON KU3HU U NPOBOJUTH COOTBETCTBYIOIUE BHIYUCIICHUS
C NPUMEHEHUEM MOoJ00Us U TPUTOHOMETpUHU (TOJB3YSCh, TJE HEOOXOAMMO,
KJIBKYJISITOPOM).

IIpeomemmnuie pezynomamaol 0C60E€HUA NPOZPAMMBL YUEOHO20 KyPCaA K KOHUY
odyuenus ¢ 9 Knacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAaXOAWUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISATOPA) JJIMHbI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThCs (popMyIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUII HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOKICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELIeHHE TPEeYroJbHUKOBY), NPUMEHATh HUX MpHU
pEeLIEeHNN F'eOMETPUYECKUX 3a1a4.

Bnagerp  moHsTHSIMEH  mpeoOpa3oBaHUs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTh BBIUMCIATH JUIMHBI W HAXOAUTh YIJIBI Yy TMOAOOHBIX (GUryp.
[IpuMeHATh CBOMCTBAa MOJOOMS B MPAKTHYCCKHX 3a7adax. YMETh IPHUBOJUTH
IPUMEPHI TOIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOpEMAMHU O MPOU3BEAECHUN OTPE3KOB XOP[, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMAaTh WX TE€OMETPUYECKUM U (DU3NUYECKUi
CMBICII, MPUMEHATh WX B PEUICHUHM TIECOMETPUYECKHX W (PU3MYECKHUX 3ajad.
[IpUMEHATH CKaISIPHOE MPOU3BEAECHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.

[lonp30BaTbCd METONOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHSTh €ro B
pELIEHNN T'€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

Biiagerp NMOHATHUSAMM NPABUIIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI AYTU OKPYKHOCTH U PAAWAaHHOM MEPHI yIJIA, YMETh BBIYMCIATH IUIOIIA]Ib
Kpyra ¥ ero yacreu. [IpuMeHsaTh oaydYeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxoguts ocu (WM UEHTpPbI) CUMMETpUU GUTYp, MPUMEHSTH JIBUKCHUS
IIJIOCKOCTH B MPOCTEUIINX CIydasX.



[IprMeHATh MOTyYEHHBIE 3HAHMS HA INPAKTUKE — CTPOUTH MATEMAaTHYECKUE
MOJENH U1l 3a/1a4 PEATbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C TNPUMEHEHHEM TMOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACh, Te
HE00XO0IMMO, KAJIbKYJISITOPOM).

Conep:xanue o0yueHusi B 7 Kjacce.

HauvanbHble nonsaTus reomerpuun. Touka, npsiMasi, OTpe30K, Jayd. Yrou. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTr'OYroyibHUK. [lapannenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  Qurypbl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO LUPKYJISl U JIMHEWKU. TpeyroyibHHK.
Bricora, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOEApeHHBII W  PAaBHOCTOPOHHUM  TpeyrojabHukH. HepaBeHCTBO
TPEYrOJIbHHUKA.

CpoiicTBa W NpHU3HAKM pPaBHOOEAPEHHOro TpeyrosibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiICTBa M NMPU3HAKY MapaJIIENbHBIX IpsAMbIX. CyMMa yIiIOB TPEYroJdbHUKA.
Breninue yribl TpeyrojibHUKA.

[IpssMOyrosibHBIN  TpeyroapHUK. (CBOMCTBO MEIHMAHBl NIPSIMOYIOJBHOIO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHncTBa B TreoMeTpuM: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yryie U OOJIbIIEH CTOPOHE TPEyrOJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MecTo TOYeK. buccektpuca yrnma H  CEpEeaVHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOpJla U JuaMeTp, HuX cBoilcTBa. B3anmnoe
pacCIIOJIOKEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKpYXKHOCTH.
OKpy>XHOCTb, BIIMCaHHAas B Yyroi. BrnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

Conep:xanue o0yuenusi B 8 Kkjacce.

YerbeipéxyronpHuku. [lapamienorpamm, ero npu3Haku U cBoicTa. YacTHbie
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuus, €€ CBOWCTBA M MPU3HAKU.
IIpssmoyrosnbHas Tparnenus.

Meron ynBoenuss meauanbl. LlenTpanbHas cummerpusa. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue MMHAM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyronbHuKa.

[Togobue TpeyrosbHUKOB, KodpduimeHt mnomodbus. IlpuszHaku momoous
TpeyrojabHUKOB. [IpumeHeHue mogoous Mpu peieHnH MPaKTHIECKUX 3a/ad.

CpoiicTBa mmiomianeid reomerpudeckux ¢uryp. DopMynbl i TJIOMATU
TpeyrojbHUKa, HapaiersorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIIoMaaen
Mo00HBIX GUTYP.

Brruncnenne miuomane TpeyroabHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOU
Oymare.



Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHUH
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TAHI€HC OCTPOr0 yrila MPSIMOYTOJBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30°, 45° u 60°.

BrnucaHHble M LEHTPAJbHBIC YIJIbI, YTOJ MEXKJY KacaTelbHOW M XOPIIOH.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIC
YETBIPEXYTOJIbHUKNA. B3auMHOE pacmnoJioKeHue HAByX OKpykHocrer. Kacanue
OKpykHOCTel. OOI11e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

Conep:xkanue o0yyenusi B 9 kiacce.

Cunyc, kocuHyc, TaHrenc yraoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. DPOPMYIIBI TPUBEACHHUS.

Pemenne tpeyronbHuKoB. TeopeMa KOCUHYCOB M TeOpeMa CUHYCOB. Pemienue
IIPaKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[Tpeobpa3zoBanue nogodus. [logoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O IPOU3BENECHUU OTPE3KOB XOpA, TEOPEMBI O IIPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTEe KACATEIbHOM.

Bektop, mHa  (MOAyJdb)  BEKTOpa,  COHANpaBlI€HHbIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOpbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpamH. Pa3nokeHrne BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH. Y PaBHEHHUSI IPAMON U OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH M MpsAMBbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHble MHOTOYTrOJIbHUKU. JlimHA  OKpyXHOCTH. ['pamycHas wu
paaviaHHas Mepa yria, BBIYMCIEHHME JUIMH JOyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpPA, CETMEHTA.

JIBUKeHMsI TUIOCKOCTH U BHYTPEHHHE cUMMeTpuu ¢Guryp (djIeMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIEeKTPOHHBIE
Ne HanmeHnoBaHMe pa3jeioB U TeM KonuyectBo (uudgposbie)
n/n MporpamMMmsl 4acoB o0pa3oBaTe/bHbIC
pecypchbl

[Tpocreiimue reomerpuyeckre GUrypol

1 ¥ MX CcBOlicTBa. I3MepeHue 14 bubmmnorexa LIOK
FEOMETPUYECKUX BETUYUH https://m.edsoo.ru/7f415e2e

2 TpeyronbHuKH 22 Bbu6mmoreka [TOK
https://m.edsoo.ru/7f415e2e

[TapannenbHble psMble, CyMMa YIJIOB 14 Bu6miorexa [JOK
TpEyrojbHUKaA https://m.edsoo.ru/7f415e2¢



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

OxpyxHOCTb U KpyrT. [ 'eomeTpuueckue

4 14 bubnuorexa [JOK
HOCTPOCHHA https://m.edsoo.ru/7f415e2e
5 IToBTOpEHME, 0000IICHNE 3HAHHMA 4 bubmiorexa [IOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O 68
I[TPOTPAMME
8 KUIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KosuunyecTB (undposbie)
n/n MpOrpamMmmbl 0 4acoB o0pa3oBaTte/ibHbIE
pecypcsl
1 UYeTbIpE€XyroNbHUKH 12 bubmorexa [IOK
https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 IIPOIOPLIMOHAIIBHBIX OTPE3KAX, 15 bubmorexa [IOK
N0710GHbBIE TPEYrONBHUKH https://m.edsoo.ru/7f417e18
ITmomans. Haxoskmenne miomniaaci
3 TPEYroJIbHUKOB U MHOT'OYTOJIbHBIX 14 bubmorexa [IOK
duryp. Tlnomanu noao6HEIX GHTYP https://m.edsoo.ru/7f417e18
4 Teopema IIndaropa n Havana 10 Bu6miorexa [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYTl B OKpyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 Bu6miorexa [JOK
Kacarenbnsle k okpyxHOocTH. Kacanue https://m.edso00.ru/7f417e18
OKPY>KHOCTEHN
6 IToBTOpenue, 0000IIEeHNE 3HAHUN 4 bubmoreka [IOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME
9 KIIACC
Ne HanmeHoBaHMe pa3jeioB U TeM KonnyectBo JiexkrpoHHbIe (Hu(poOBHIE)
n/n NPOrpamMmsl 4yacos o0pa3oBaTejbHbIe pecypchl
1 Tpuronomerpus. Teopemsl 16 bu6moreka [IOK
KOCHHYCOB U CUHYCOB. Pemienue https://m.edsoo.ru/7f41al2c
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TPEYTroJIbHUKOB

[TpeoOpa3zoBanue mo100Us.

2 MeTpHudecKre COOTHOLIEHHS B 10 bubmmotreka IIOK
https://m.edsoo.ru/7f41al2c

OKPY>KHOCTH
3 BekTops! 12 Bubmuorexa LHOK
https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOpAUHATHI HA 9 Bu6uorexa LIOK
IIITOCKOCTHA https://m.edsoo.ru/7f41al2c

[IpaBuiibHBIE MHOTOYTOJIBHUKH.
5 JliinHa OKPY)KHOCTH U TLIOIIA b 8 bubnmorexa LIOK
kpyra. Beuncienue miomanei https://m.edsoo.ru/7f41al2c

6 JIBHKEHUS IIJIOCKOCTH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c

7 [ToBTOpEHHE, O606H16HI:I€, 7 Bumorexa LIOK
CHCTEMATH3alNA SHAHMN https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 68

PabGouasi nporpamma y4e0HOro kypca «BepositHocTh
U CTATHUCTHKA» B 7-9 KJ1accax (1aJjiee COOTBETCTBEHHO — MPOrpaMMa y4e0HOro
Kypca «BeposiTHOCTH M CTATHCTHKAY», YU4EOHBIN Kypc).

IHosicHuTeILHAA 3ANIKCKA.

B coBpemeHHOM 1IM()pOBOM MHUpPE BEPOSTHOCTh U CTATHUCTHUKA MPUOOPETAIOT
BCE OOJIBLIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUMN, TaK
U UX pOJii B 00pa30BaHUU, HEOOXOIUMOM KaKIOMy uenoBeky. Bo3pacraeT uucio
npodeccuil, mpu OBIAICHUH KOTOPHIMU TpedyeTcs xoporlas 6a3oBasi MOATOTOBKA
B 00JIacTU BEpPOSTHOCTMU W CTAaTUCTHUKH, TaKas TMOJATOTOBKA BaKHA IS
MIPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCTEIHON POo(heCcCHOHATBLHON Kaphephl.

Kaxxip1il 4eoBek MOCTOSIHHO MPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIUXCS Y
HETo JaHHBIX. A 1JI1 000OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WU M30bITKAa MHPOpMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIOo chOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIICHHE.

NMeHHO 1o03TOMy OCTpO BCTajlla HEOOXOAMMOCTh chopMuUpoBaTh Yy
oOyyaromuxcsi QyHKIIMOHATBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIEH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, MIOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEabHbIX IMPOLIECCOB W 3aBUCHMOCTEH,
IIPOU3BOJNTH MPOCTEMIINE BEPOSATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKNIAMU cOopa, aHaiu3a W TMPEACTABICHUS NAaHHBIX W3 Pa3IU4YHBIX cdep
KU3HH OOIIeCTBAa M TOCYJAapCTBA MPHUOOIIAET O0YyJaromuXxcsi K OOIEeCTBEHHBIM
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uHTepecam. M3yueHne OCHOB KOMOWHATOPWKH Pa3BUBAET HABBIKM OPTaHU3AIUU
nepebopa U Mojcy€ra yucia BapUAHTOB, B TOM YHCIIE, B MPUKIAAHBIX 3ajadax.
3HaKOMCTBO C OCHOBaMHU TeopuH TpadoB co3maéT mMaTeMaTH4YeCKud (pyHIaMEHT
11 (opMUpOBaHMS KOMIETEHIIMA B 00JacTh MHOOPMATUKH W HHUQPPOBBIX
TexHosoruii. [loMuMO 53TOro, mNpu U3YYEHUH CTATUCTUKH M BEPOATHOCTHU
oOoraiarTcsl MpeACcCTaBiIeHUs] 00y4YaloIMXCsi O COBPEMEHHOM KapTHHE MHpa U
METO/IaX €ro HccleqoBaHusl, (POpMUPYETCs MOHUMAHHUE POJM CTATUCTUKH Kak
WCTOYHHUKA COIMAIBHO 3HAYUMOM WH(OOpPMAIMUM W 3aKJIAIbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUM ¢ JAaHHBIMH TEISIMH B CTPYKTYpPE TPOTpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTaTUCTHKa» OCHOBHOTO OOIIET0 0Opa3oBaHUS BBIJCICHBI
CIEeAYIONINE CcoaepKaTeabHO-MeToAndeckue JuHuu: «lIpencraBieHue NaHHBIX U
omnmucaTeNIbHas CTaTUCTUKa», «BeposATHOCTBY, «DIEeMEHThl KOMOWHATOPUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuHun «lIpencraBineHre JaHHBIX W ONKCATENbHAS CTATUCTUKA
CIIY’KUT OCHOBOW Juisi (hOpMHpPOBAHHS HABBIKOB palbOThl ¢ WH(OpMaiuen: oT
YTeHUS W UHTEpIpeTanuu uHGOpMaIMK, TMPEACTaBICHHOW B Ta0nuIiax, Ha
nuarpaMmax u rpadukax 10 cOopa, NpeNCTaBlIeHHWs M aHaliu3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTHUYECKUX XApPAaKTEPUCTUK CPEOHUX U PACCEHUBAHUS.
PaGoTast ¢ nmaHHbIMH, OOydarolmuecss yd4aTcsi CUMTBIBaTb W WHTEPHPETUPOBATH
JIaHHbIC, BBIABUTaTh, apTYMEHTUPOBATh M KPUTUKOBATH MPOCTEHIIMNE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, U OIEHHUBATh HMX
BIIMSIHUE HA PacCCMaTpUBAEMbI€ BETUYUHBI U TIPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIyYalHOM M3MEHYHMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTE M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JIA
M3YUYEHUS] TEOPUU BEPOSITHOCTEN. bosblioe 3HaUeHUE 3/1eCh UMEIOT TPaAKTHUYECKUE
3a/1aHus1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJIETISIMH.

[TonsiTue BEPOSTHOCTH BBOJUTCS KaK Mepa MPaBIONOA00HMS CIy4yaHOTO
coobrtTus. [lpu wm3yueHum Kypca oOydaromuecss 3HAKOMSTCS C MPOCTEHIITMMHU
METOJAaMU BBIYUCJIEHUS BEPOSTHOCTEH B CIYyYalHBIX OKCIIEPUMEHTaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HMCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oojee CIOXKHbIE 3amaur. B Kypc BXOmsT
HayajbHbIE TMPEACTABICHHUS O CIy4alHbIX BEIMYMHAX M WX YHUCJIOBBIX
XapaKTePUCTUKAX.

Takke B paMkax Yy4yeOHOTO Kypca OCYIIECTBIISIETCS  3HAKOMCTBO
oOy4Jarommxcst
C MHO»ECTBaMHU U OCHOBHBIMHU OIEpALMSIMU HaJl MHOYKECTBAMU, PACCMATPUBAIOTCS
pUMEphl TIPUMEHEHUS Il PelIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 knaccax u3ydaercsi Kypc «BeposSTHOCTh UM CTaTUCTHKa», B KOTOPBII
BXOoAAT pazgensl: «lIpeacTaBieHre JaHHBIX U ONUCATENbHAS CTATHUCTUKAY,
«BepoaTrHocThy», «DIeMEHTH KOMOMHATOPUKIY, «BBeneHnne B Teopuio rpadosy.

OO1iee YMCIIO YacoB, PEKOMEHIOBAHHBIX MJIsi M3y4YeHHUs y4yeOHOro Kypca
«BeposiTHOCTB U cTaTucTuKay, — 102 yaca: B 7 kiacce — 34 yaca (1 gac B Henento),
B 8 kiacce — 34 gaca (1 gac B Heento), B 9 kinacce — 34 vaca (1 gyac B Hezenio).



IIpenmeTHbIe pe3yJIbTATHI OCBOEHHS NMPOrPaMMbl Y4eOHOT0 Kypca
«BeposATHOCTDb M CTATHCTHKAY.

Ilpeomemmnbwie pe3yromamaol 0C60€HUS NPOZPAMMBL YUEOHO20 KYPCA K KOHUY
o0yuenus 6 7 Knacce.

Uutate uHpOpMaLNIO, MNPEACTaBICHHYIO B TaOJuIaXx, Ha Auarpammax,
NPEACTaBIATh JAaHHBIE B BUJE TaOJMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBhIe) 10 MACCHBaM 3HAUYCHUH.

OnucelBaTh W UHTEPIPETUPOBATH  pEAJIbHbIE  YHUCIOBBIE  JaHHBIE,
MIPE/ICTAaBIICHHBIE B TAOJIMIIAX, HA TUarpaMMmax, rpadukax.

Hcnonb30BaTh 11 ONUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTECPUCTUKH:
cpenHee apupMETHYECKOE, MEIWaHa, HauOOJbIlee W HAWMEHBIEE 3HAYCHUS,
pa3max.

NmMeTs mpencraBieHue O CIy4aliHOM HW3MEHUYMBOCTH HA IMPUMEpPax IEH,
(bu3MYeCKUX BEIMYUH, aHTPOMIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTHU.

IIpeomemmnuie pezynomamaol 0C60E€HUA NPOZPAMMBL YUEOHO20 KyPCaA K KOHUY
00yuenus ¢ 8 Knacce.

W3BnekaTe U MpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEICTABICHHYIO B BHUJE
Tabuil, [uarpamm, rpadyKoB, MPECTABIATh JaHHBIE B BUJE TAOJUII, TUATPAMM,
rpaduKoB.

OnuceiBaTh [TaHHBIE C TMOMOIIBIO CTATUCTHYECKUX IMOKA3aTEIEH: CPEIHUX
3HAYCHUH U Mep paccenuBaHus (pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUW M YACTOThI COOBITHM, B TOM YHUCJIE
10 pe3yJibTaTaM U3MEpPEeHU U HaOI0ICHUH.

HaxonuTe BEpOSITHOCTH CIIy4ailHBIX COOBITHI B ONBITAax, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UHCJI€ B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyueckre MOJCNU: JCPEBO CIY4YallHOTO SKCIEPUMEHTA,
JarpaMMsbl Jilliepa, YuciaoBas npsmasi.

OnepupoBaTh MNOHATUAMHU: MHOYKECTBO, IOJAMHOXECTBO, BBIINOJIHATH
omepald HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIEpeceueHue, JIOMOJTHEHUE,
MEePEYUCIATH AJIEMEHTBI MHOYKECTB, IPUMEHSATHh CBOIICTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe MPeCTAaBICHUE MHOXKECTB U CBS3EH MEXIY
HUMH
JUJIsL OTIMCAHMS MPOLIECCOB U SBJICHUI, B TOM YHUCJIE MPU PEUICHUM 3a7a4 U3 JPyTUX
y4€OHBIX MPEIMETOB U KYPCOB.

Ilpeomemmnuwie pe3yromamaol 0C60€HUA NPOZPAMMBL YUEOHO20 KYPCaA K KOHUY
00yuenus ¢ 9 Knacce.

N3Bnekath u  mpeoOpa3oBbIBaTh HMH(OOpPMALMIO, MPEACTABICHHYIO B
pa3NTUYHBIX HMCTOYHMKAX B BHJE TaONuWIl, nuarpamm, rpaukoB, MPEICTaBISATH
JIaHHBIC B BUC TaOJINII, TUarpaMM, rpaduKoB.

Pemarte 3amaun OpraHuM3oBaHHBIM MEPEOOPOM BapUAHTOB, a TaKXKE C
MCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABHWII U METOJIOB.

Hcnonb30oBaTh OMMCaTENbHbIE XAPAKTEPUCTUKHU JII MACCHBOB YHMCIIOBBIX
JTaHHBIX, B TOM YUCJIC CPEJTHUE 3HAYEHUSI U MEPBI PACCEUBAHUSL.



HaxonuTh 4acToThl 3HAYEHUN U YaCTOThI COOBITHS, B TOM YHCIE MOJIb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUN.

HaxonuTb BEpOSITHOCTU CIy4YalWHBIX COOBITHH B M3YYEHHBIX OIBITaX, B TOM
YHCJIE€ B OIbBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHU J10 IEPBOTO YCIIEXa, B CEPUAX UCIBbITaHUN bepHyIun.

NMeTs mnpeAcTaBiICHHE O CIy4YallHOW BEIMYMHE W O PACHPEICIICHUU
BEPOSATHOCTEM.

NmMeTs mnpenctaBieHUE O 3aKOHE OOJBIIMX YUCET KakK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CITy4yailHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHCEI B
pUpoJie U 00IIeCTBE.

Conep:xkanue o0ydyeHnusi B 7 Kiacce.

[IpencraBneHre NaHHBIX B BHJIE€ TAOIML, AHArpamM, rpadukoB. 3anoJHEHUE
TaOJUIl, YTEHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpYTOBbIX). UTeHHE rpaMKoOB peasibHBIX MpoleccoB. M3pneuenue nndopmaim u3
JUarpaMM U TaOJIHIL, UCTIOIH30BAHUE U UHTEPIPETALUS TAHHBIX.

OnucartenpHasi CTaTHCTHKA: CpelHee apudMeThyeckoe, MeAuaHa, pa3max,
HauOoJIbllIee M HAaUMEHbIIIEe 3HA4YeHHs HAaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CnyyallHBI DKCIIEpUMEHT (OIBIT) U ciaydailHoe coObITHe. BeposTHOCTh U
yacToTa. PoJb MaoBEpPOATHBIX U MPAKTUUECKHU JOCTOBEPHBIX COOBITUN B MIPUPOJIE
U B oO1ecTBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pedpo. CreneHp BepmmHbl. Yucno pébep um cymmapHas
creneHb BepmuH. IIpencraBnenue o cBsizHoctu rpada. Llemu n nmkinsl. [Tyt B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

Conep:xanue o0yuenust B 8 Kiacce.

[IpencraBnenne NaHHBIX B BUE TaOIHI], TUarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBa, MOAMHOXecTBO. Omnepaunu Haj
MHOKECTBaMU: 00bEIUHEHHE, MepecedeHue, aomnonHeHue. CpoiicTBa omnepauui
HaJ| MHOXXECTBAMM: II€PEMECTHUTENIBHOE, COYETaTEIbHOE, pPacHpeIelnTeIbHOE,
BKUIIOUeHUS. Vcmonb3oBaHue rpadUyecKoro TNPE/CTAaBICHUS MHOXKECTB IS
OMMCaHUS peaJbHbIX MPOLIECCOB U SIBIICHUM, PU PEUICHUHU 3a/a4.

N3mepenne paccenBaHusl JaHHBIX. /ucnepcus W CTaHIApTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. JlnarpaMMa pacceuBaHusl.

DnieMeHTapHble COOBITUS  ciydailHOro ombiTa. CiydailHble  COOBITHS.
BepositHoctit  coObIThil.  OnbBITBl ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTapHBIMU
coObITusIMU. CiryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JAEpPEBBEB: EAMHCTBEHHOCTh IIyTH, CYLIECTBOBAHUE
BUCSIYCH BEPIIMHBI, CBS3b MEXy YHCIOM BepIIUH W yucioM pedep. [Ipasmiio
yMHOXeHUs. Pemienue 3aia4 ¢ momoipto rpados.

[IpotuBomnonoxueie coObiTus. Jmarpamma Ditnepa. OObenuHeHue u
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. @dopmyna  crnokeHus
BEPOSITHOCTEW. YCIJIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha



HaxO0JICHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIy4YalHOIO JKCIEPUMEHTA,
auarpamm OJunepa.

Conep:xkanue o0y4yenusi B 9 kiacce.

[IpencraBnenrie AaHHBIX B BUAE TaOmul, AuarpamM, TpauKOB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaul, auarpamm, rpaukoB 1Mo
pealbHbIM JIaHHBIM.

[lepectanoBku u Qaxropuan. CoyeTaHusi U YUCIO COUYETaHUU. TpPEyroNbHUK
[Tackaind. Pemenne 3a1a4y ¢ HCNOJAB30BAHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. Ciy4yailHbI BBIOOP TOUKM M3 (DUTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT' OKPYKHOCTH.

Wcnpeitanne. Yenex u Heynaya. Cepust MCHBITAaHUWA 1O TEPBOTO ycrexa.
Cepust ucnbiTanuii bepnymin. BeposTHOCTH COOBITHII B CEpUM HCHBITAHUI
beprymm.

CnydaliHas BeJIMYMHA W PaCIpEAesICHHE BEpPOSATHOCTEW. MareMarnyeckoe
oxumanue U gucnepcus. I[Ipumepbsl  MaTreMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIMYMHBI. MareMaThudeckoe OXXUIAHUE U
JOUCIIEPCHs  CIyYalHOW BEJIMYMHBI «YUCJIO YCIEXOB B CEPUU HCIBITAaHUU
bepnyum».

[Tonsitue o 3akoHe OonblIMX yKces. M3MepeHne BEpOATHOCTENW C MOMOILBIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.

TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaunmeHnoBaHMe pa3ie/ioB U TeM KonuuyectBo  JiextponHble (1ugposbie)
n/n NPOrpamMmbl 4acoB o0pa3oBaTe/bHbIE PeCypChl
1 [IpescTaBieHne JaHHbIX 7 bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
2 OnucarenbHas CTaTHCTHKA 8 bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
3 Cry4aiinast ©”3MEHYHBOCTh 6 bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
4 Bsenenue B Teopuio rpados 4 bubmorexa [IOK

https://m.edsoo.ru/7f415fdc

BeposiTHOCTB M yacTOTa Clly4aifHOTO

5 4 bu6mmotexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o0menre, cucTeMaTU3aIys 3HaHUH 5 Bub6mmoreka IIOK

https://m.edsoo.ru/7f415fdc

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34
8 KIIACC
Ne HaumeHoBaHue pa3/ieioB U TeM KosaunyecTBo JjekTpoHHbIe (HU(POBHIE)

n/n NPOrpamMMbl 4acoB o0pa3oBaTe/bHbIE PeCypChl
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https://m.edsoo.ru/7f415fdc
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https://m.edsoo.ru/7f415fdc

1 IToBTOpenue Kypca 7 Kinacca 4 bu6Gmuoreka LIOK
https://m.edsoo.ru/7f417fb2
9 OmnucarenpHas CTaTUCTUKA. 4 Bu6muorexa LIOK
PaccenBanue JaHHbIX https://m.edso00.ru/7f417fh2
3 MHuosxecTBa 4 bu6mmoreka IIOK
https://m.edsoo.ru/7f417fb2
4 BeposSTHOCTH CITy4aiiHOro COOBITUS 6 Bubmmorexa LIOK
https://m.edsoo.ru/7f417fb2
5 Baezenue B Teopuro rpadoB 4 bu6mmoreka IIOK
https://m.edsoo.ru/7f417fb2
6 CiyuaiiHble COOBITHS 8 bubmoreka LIOK
https://m.edsoo.ru/7f417fb2
7 O6o01meHne, cucreMaTn3anys 3Hannii 4 bubnunoreka LIOK
https://m.edsoo.ru/7f417fb2
OBULIEE KOJIMYECTBO YACOB I10 34
I[MTPOT'PAMME
9 KUJIACC
Ne HanmeHoBaHMe pa3jeioB U TeM KosnuyectBo = DiexTpoHHbIe (HudpoBHIE)
n/n NPOrpaMMsbI 4acoB o0pa3oBaTe/ibHbIE PeCypChl
1 IToBTOpEHHE Kypca 8 Kinacca 4 buGmmorexa HOK
https://m.edso0o.ru/7f41a302
2 DIeMEHTHI KOMOMHATOPUKH 4 bubmmorexa 1IOK
https://m.edso0o.ru/7f41a302
3 [eoMeTpuUecKas BEPOSTHOCTh 4 bubmmorexa 1IOK
https://m.edso0.ru/7f41a302
4 HUcnbrranus beprysumm 6 bubmmorexa 1IOK
https://m.edso00.ru/7f41a302
5 CryuaiiHas BeJIMYUHA 6 bubmmorexa 1IOK
https://m.edso0o.ru/7f41a302
6 OGo6uienne, KOHTPOIIb 10 buGmorexa HOK
https://m.edso00.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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