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Pabouast mporpamma mo maremaTHke (0a30BbIif ypoBeHb) Ui 6 Kilacca pa3paboTaHa Ha OCHOBE
denepanpHON paboueit mporpamMmbl IO yueOHOMY npeaMeTy «MaTemaTtukay, BXOJSIIeH B COCTaB OCHOBHOM
obpazoBarenbHoi nporpammMbl MOY COII Ne31. ITporpamma COOTBETCTBYET IUIAHUPYEMBIM pe3yJibTaTaM
OCBOGHHUSI TpeIMeTa, COBPEMEHHBIM II€JIIM OCHOBHOTO 00IIero obpazoBanus , npenacraBieHHbix B OI'OC
000, a Takxe NIaHUPYEMBIM pe3yJIbTaTaM JyXOBHO-HPAaBCTBEHHOI'O Pa3BUTHS, BOCIIUTAHUS U COLIMAIN3ALIUU
o0yyaromuxcs, IpeACTaBICHHON B (heaepanbHON paboyei mporpaMMe BOCTIUTAHHS.

[To oGpa3zoBarenpHOI MporpamMme MKOJIbI HA U3yUYeHUE MaTeMaTHKU Ha 6a30BoM ypoBHE oTBOAUTCA 170
yacoB (5 dacoB B Hejeno). B cooTBercTBUM ¢ «I'010BBIM KalleHAapHBIM ydeOHbIM rpadukom MOY COIII
Ne31» na 2023-2024 yuebusblii rog paboyast mporpamMmMa coctasiieHa Ha 170 gacoB (5 yacoB B HEJEIIO).

Wzydenue Kypca npeamnonaraet BeirojiHeHne 10 KOHTPOIbHBIX padoT.

B snoxy mudpoBoii Tpancopmanmu Bcex cdep 4enI0BEUeCKON ASSITENLHOCTA HEBO3MOXKHO CTAaTh
00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 0a30BOI MaTeMaTHYECKOM MOATOTOBKH. YKe B IITKOJIE
MaTeMaTHKa CIIYKHUT OTMIOPHBIM MPEIMETOM JIJIsI U3YUEHUS CMEKHBIX TUCUHUILIINH, a TOCIE IIKOJIBI peaibHON
HEOOXOIMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHKE, YTO TPEOYET IMOIHOIIEHHOW 0a30BOi
001e00pa3oBaTeNbHON MOArOTOBKH, B TOM YHCIIE H MATEMAaTHIECKO. DTO 00yCIOBIEHO TEM, YTO B HAIIIX
TTHHU PacTET YUCIIO MPOECCHIA, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHECHIUEM MAaTEMaTHKHU: U B cdepe
9KOHOMHKH, U B OM3HECE, U B TEXHOJIOTHUECKUX O0JIACTX, U Ja)KE B TYMAaHUTAPHBIX cepax. Takum

06pa30M, KpyT HIKOJIbHHUKOB, JJII KOTOPBIX MATEMAaTUKAa MOXKCET CTAaTh 3HAYUMBIM IIPCAMETOM, PACHIUPACTCA.

[TpakTryeckas nojae3HOCTh MaTEMAaTUKH 00YCIIOBIIEHA TEM, YTO €€ IPEAMETOM SBIISIOTCS
(GbyHIaMeHTalIbHbIE CTPYKTYPbI HALLIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOLIEHHUS OT
IIPOCTEHIINX, YCBAaUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JJIs1
Pa3BUTHS HAYYHBIX U IPUKJIAJIHBIX Uei. be3 KOHKpeTHhIX MaTeMaTHUYEeCKUX 3HAHUH 3aTPyAHEHO IOHUMaHHe
IIPUHIUIIOB YCTPOICTBA U MCIIOJIb30BaHUsI COBPEMEHHOM TeXHUKHU, BOCHPUATHE U UHTEPIpETALIUs
pa3zHo00pa3HON COLMATIBHOM, YKOHOMUYECKOM, MOMUTHYECKON HH(popMauu, Manod3hexkTuBHa
MTOBCE/IHEBHAS MTPaKTUUECKast 1eATeNbHOCTh. Kaxk1ioMy 4enoBeKy B CBOEH KU3HU MPUXOIUTCS BBIOIHSTh
pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOUTh U IPUMEHSTH (YOPMYJIbI, BIAAETh NPAKTUYECKUMHU PUEMAMU
reOMETPUUECKUX U3MEPEHUH U MOCTPOSHUM, YNTaTh HH(POPMALINIO, TIPEACTABIECHHYIO B BUIEe TaOIHIL,
ayarpamm U rpaukoB, XKUTh B YCIOBUSX HEONPEIEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEMEHHO C pacHIMpeHueM cdep MPUMEHEHHUs] MaTEMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiee
BAKHBIM CTAHOBUTCSI MaTEMAaTHYECKHUI CTHJIb MBIIIUICHHUS], IPOSIBIISIOIIMANCS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B nponecce n3y4eHuss MaTeMaTUKHU B apCEHAII IPUEMOB U METOJIOB MBIIIJICHUS YEI0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AeNyKLUs, 0000LIeHNE U KOHKPETU3aIs, aHATIN3 U
CUHTE3, KJaccuuKalus U cucteMarusanus, abctparupoBanue 1 aHainorus. O0beKThl MaTeEMaTHUECKHUX
YMO3AKJIFOUEHHUH, PAaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX ITOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS (OPMYIHUPOBAaTh, 00OCHOBBIBATh U JOKA3bIBaTh CYKJIECHUS, TEM CAMbIM
pa3BUBAIOT JIOTHUYECKOE MBIIIIeHHE. Beayias poib npuHaaneXxuT MaTeMaTiKe U B OPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIUIEHHUS] U BOCIIUTAHUM YMEHHI JIECTBOBATH 110 33/IaHHBIM aJITOpUTMaM,
COBEpIICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporiecce pemienHus 3a1a4 — OCHOBON yueOHOI
NEeATEIbHOCTH Ha YPOKaX MAaTEMATUKN — Pa3BUBAIOTCS TAKKE TBOPUYECKAS] M MPUKIIAIHASL CTOPOHBI

MBIIIJICHUA.

OO0yuenne MaTeMaTHKe Ja€T BOZMOKHOCTh Pa3BUBaTh Y 00y4aIOIIUXCS TOUHYIO, PALIUOHAIBHYIO U
MH(OPMATUBHYIO peyb, YMEHHE OTOMPATh Hanbosiee MOAXOSIINE S3bIKOBbIE, CHMBOJIMYECKHE, TpaduyecKkue
CpeACTBa /7S BBIPAXKCHUS CYKACHUHN M HATJISIAHOTO UX MPEJCTABICHMSL.

Heo6xo1uMbIM KOMIIOHEHTOM OOLIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJIIETCS 001Iee
3HAKOMCTBO C METO/IaMHU [TO3HAHUS I€HCTBUTENBHOCTH, IPEACTABIECHUE O IIPEMETE U METOAX
MaTEeMaTHKH, UX OTJIMYUN OT METOJIOB JIPYT'HX €CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX



MNPUMCHCHUS MATCMATUKU JJIA pCIICHUS HAYYHBIX U MTPUKIIAAHBIX 3a1a4. Taxum 06pa30M, MaTeMaTH4YCCKOC
o0Opa3zoBaHKe BHOCHT CBOM BKJIaa B OpMHUpOBaHKE 00IIEH KyJIbTypPhI YeJIOBEKA.

H3ydyeHne MaTeMaTHKH TaK)Xe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAHHUIO
KpacoThbl U U3SIIECTBa MAaTEMAaTHUECKUX PACCYKIEHUI, BOCIPUITHIO T€OMETPHUUECKUX (OPM, YCBOECHUIO
W€ CUMMETPHH.



COJAEPKXAHUE OBYYEHUA

HartypaabHble yncia

Apudmernueckue eicTBUS ¢ MHOTO3HAUHBIMU HATYPaJbHBIMU YK CIaMH. UHCIOBBIE BBIPAKEHHS, TIOPSIOK
NEWCTBUH, MWCHOJIB30BaHWE CKOOOK. Vcmonb3oBaHWE TIPU  BBIYMCICHHSX IEPEMECTUTENBHOTO U
COUYETATEIbHOTO CBOMCTB CIIOKEHUS U YMHOXEHHUS, PACIPENCIUTEIIBHOIO CBOWCTBA YMHOKCHMUS.
OxpyrieHue HaTypajbHBIX uucen. Jlenutenu W KpaTHbIE 4YHCIA; HAUOOJBIIMKA OOIIMN JEeNuTeNnb U
HauMeHblIee oliiee kpaTtHoe. [lenMMoCcTh CyMMBbI U Tpou3BeieHus. JejgeHne ¢ 0cTaTKoM.

Apodu

OObIKkHOBEHHAas AP0oOb, OCHOBHOE CBOMCTBO Ip0o0H, coKpaileHue apodeil. CpaBHEHHE U yHOPSA0YUBAHUE
npob6eii. Pemenne 3a1ay Ha HAXO0XKJIEHUE YacTHU OT IIEJIOTO U IEJIOTO MO ero yacTu. J[poOHoe 4ucio Kak
pesynbtar neneHwus. [IpencraBieHue necaTUYHON ApoOU B BHJIE OOBIKHOBEHHOUW JpOOHM M BO3MOXHOCTH
MpeACTaBICHUS] OOBIKHOBEHHOW pOOW B BHJE JECATUYHOM. JlecaTuunbie ApoOM U METpUYECKasi CucTeMa
Mep. ApudMeTHIeCKHEe JCHCTBUS M YUCIOBBIC BRIPAKEHUS C OOBIKHOBEHHBIMH H JICCATHYHBIMU JIPOOSMHU.

OtHomenue. JleneHue B JAaHHOM OTHolIeHWH. Macmtald, npomopuus. [IpuMmenenue npomopumii mpu
pemenuu 3anay. [lonstue nporenTta. Beraucienne nporeHTa oT BEJIMUYUHBI U BETUYUHBI 110 €€ TPOLICHTY.
BripaxkeHue npolLeHTOB eCATUYHBIMEU ApoOsiMu. Pemenue 3a1ay Ha poLeHTHl. BoipaxkeHne oTHOIIEHUs
BEJIMYUH B MIPOIICHTAX.

Ilo0:xuTENBbHDBIE U OTpHLHATEJIBbHBIC YUCTIAa

[lonoxurenpHple ¥ oTpuLaTesnbHble 4yucna. Llenple yucna. Mopynp uyucna, reoMeTpudecKas
MHTepHpeTanus Moyt yucia. M3o0paxeHue uucen Ha KOOpAUHATHOM NpsAMoid. UMcI0BbIe IPOMEKYTKH.
CpaBHeHnue uyucen. Apudmernyeckue JEHCTBUS €  MOJOXKHUTEIBHBIMM M OTPULATEIbHBIMU
yuciaamu. [IpsMoyronbHas cucremMa KOOpAMHAT Ha MI0CKOCTH. KOOpAMHATEI TOUKK Ha MJIOCKOCTH, abciucca
u opaunara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOHN IIIOCKOCTH.

ByKBeHHbIe BbIPAKCHUS

[Ipumenenue OykB AJis 3aIUCH MaTEMaTUUECKUX BbIPAXKEHUH U npeaioskeHnid. CBoiicTBa apuMeTHIeCcKuX
JNEUCTBUN. DyKBEHHBIE BBIP@KEHHS M YHUCJIOBBIC ITOACTAHOBKH. DyKBEHHBIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMIOHEHTa. DopMmyibl; (GopMysbl MEepUMeTpa U IUIOMIAJU MPSIMOYTOJbHHMKA, KBajpara,
o0bEMa napauienenuneaa u Kyoa.

Pemienue TekcToBBIX 32124

Pemenne TekcToBbIX 3amau apudmernyeckuM crocobom. Pemenue nmormyeckux 3anad. Permnenue 3agau
nepebopoM BceX BO3MOXKHBIX BapHaHTOB. PemieHue 3agad, copepiKallux 3aBUCHUMOCTH, CBS3BIBAIOIINX
BEJIMYMHBI: CKOPOCTb, BPEMs, PAcCTOSHHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; NPOU3BOAUTEIBHOCTD, BpeMH,
00bEM paboThl. ENMHMIIEI U3MEpEHUs: MacChl, CTOMMOCTH; PACCTOSHUS, BpeMEHH, CKOpOCTH. CBs3b MEXITY
(S105050700E:0%041 U3MEPCHUA Ka)K)IOﬁ BCJIMYHHBI. Pemenne 3ajaay, CBA3aHHBIX C OTHOUICHUEM,
MPONMOPHUOHATIBHOCTBIO BEJIMYUH, ITPOLCHTAMM; PEIICHUEC OCHOBHBIX 3a1a4 Ha )Ip06I/I 1 IMMPOLCHTEI. OHCHKa n
NPUKHUIKA, OKpyrjieHue  pesynbrata. CocTaBieHHe  OyKBEHHBIX  BBIPQKEHUH 1O  YCJIOBHUIO
3agaun. [IpencraBieHue NaHHBIX € MOMOLIbO TaOmul U auarpamM. CronaOuaTble TuarpaMMbl: YTEHHE U
noctpoeHue. YTeHne KpyroBbIX JUarpaMM.

Haruasiainast reomerpust



Harnsignsie npencrasienus o purypax Ha MIOCKOCTU: TOUYKa, MpsiMasi, OTPE30K, JIyd, yroJl, JOMaHas,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIBbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KpYT. B3auMHO€E pacrnoiaokeHue IByX.

IManupyemble pe3yJibTaThl H3YyUeHUs YI€OHOTO MpeaMeTa
OcBoenne y4yeOHOro mnpeaMera «MaremaTHka» JOJDKHO OOecHeYrBaTh JIOCTHIKEHHE Ha YPOBHE
OCHOBHOr0 00miero o0pa3oBaHMsl CJICAYIOIMX JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YyIbTATOB!

JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIC pPe3ynbTaThl OCBOCHUS MPOTPaAMMBI y4eOHOTO MpeameTa «MaremaThka» XapaKTepHU3yHTCs:

IHaTpuoTuyeckoe BOCIIMTAHHUE:

MPOSIBIICHUEM MHTEPECA K MPOLLJIOMY M HACTOSIIEMY POCCHUICKOW MATEMATUKHU, IEHHOCTHBIM OTHOLIEHUEM
K JJOCTH>XKEHUSAM POCCHUICKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JOCTHKEHHH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

I'pa:knanckoe U JAYXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TI'pakKIaHWHA W pealM3alliil ero Npas, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHHS PA3IMUYHBIX CTPYKTYD, SIBICHUH, MPOLEAYP I'PaKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K OOCYKIIEHUIO ATHUECKUX MPOOIEM, CBSI3aHHBIX C
MPAKTUYCCKUM TIPUMEHEHUEM JOCTHKEHHUIH HAYKH, OCO3HAHMEM BaXKHOCTH MOPAIIbHO-3TUYECKHUX MTPUHIIUTIOB
B JICATEIIBHOCTH YYEHOTO.

Tpynosoe BOCIIUTAHME:

YCTaHOBKOW Ha aKTHBHOE yYacTHE B PELICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTU4YeCKOM HalpaBIeHHOCTH,
OCO3HaHMEM BaXHOCTH MaTeMaTMYeCKOro oOpa3oBaHMs HA NMPOTSIKEHUU BCEH KHU3HHM JJIS YCIIEHIHOM
poeCCUOHATILHON JIEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUH; OCO3HAHHBIM BbIOOpOM U
MOCTPOCHUEM HWHJUBUAYAIbHOW TPAaeKTOPUM OOpa30BaHMsS U >KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH.

IcTeTH4YecKoe BOCIIUTAHHE:
CIOCOOHOCTBIO K AMOIIMOHATILHOMY M ACTETUYECKOMY BOCIIPUATHIO MAaTEMaTHYECKIX O0OBEKTOB, 3314,
pEelIeHui, pacCyKIeHHUI; YMEHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B ICKYCCTBE.

HeHHOCTI/I HAy4YHOI'0 MMO3HAHUSA:

OpI/IeHTaI_II/IeI\/'I B ACATCIBHOCTH HAa COBPEMCHHYIO CHUCTEMY HAYYHBIX Hpe,[[CTaBJ'IeHI/II\/'I 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTUA YCIIOBCKA, IIPUPOJALI U O6H.ICCTB8., MMOHUMAaHHEM MaTEMaTHYSCKOM HAayKH KakKk
C(l)epbl YeJIOBEUYECKOH ACATCIIbHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYUMOCTHU UL PA3BUTUA HUBUIIA3ALIUU,
OBIIQZICHUEM SI3BIKOM MaTEMaTHUKH UM MaTeMaTHYECKOM Ky.]'H:TypOfI Kak CpC€ACTBOM IIO3HAHHA MHPA,
OBJIaICHUEM HpOCTeI\/'IHH/IMI/I HaBBIKaMU HCCHGJIOB&TCHBCKOﬁ JCATCIIbHOCTH.

du3nyeckoe BoCNUTaHNE, popMUpPOBaHHE KYJIbTYPbI 310POBbS M IMOLMOHAJIBLHOIO 0J1arONoJyqus:

TOTOBHOCTHIO NMPUMEHATH MAaTeMaTHYEeCKHE 3HAHHUS B MHTEpPECaX CBOETO 3J0POBbs, BEJEHHUS 370POBOTO
oOpasa >kM3HH (310pOBOE MHUTAaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUN U OTIbIXA, peryispHas pusnueckas
aKTUBHOCTH); C(hOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOIo ke
IIpaBa JIpyroro 4eJjoBeKa.

JKoJ0ruuecKoe BOCIIUTaHHE:

opHeHTauneﬁ Ha HpI/IMeHeHI/Ie MAaTEMAaTHUYCCKUX 3H3HPII>1 JJIA peHIeHI/ISI 3aJa4 B O6J'IaCTI/I COXpaHHOCTI/I
Oprnca}omeﬁ Cpe)II)I, HHaHI/IpOBaHI/Iﬂ HOCTyrIKOB 1 OIICHKHW UX BO3MOKHBIX HOCH@}ICTBI/Iﬁ JJISL 01<py>1<a}0111e171
CpeIIbl; OCO3HAHHMEM TJI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIIeHUs.

JIMYHOCTHBIE pe3yabTarThl, o0ecrmeynBaloNMe AJaANTAUIO oﬁyqammerocsl K UIBMECHAIOIIUMCH

YCJIOBHAM COLMATbLHOM M NPUPOAHOH Cpelbl:

— TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBHSIX HEONPEAECIEHHOCTH, MOBBIIICHNIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4Yepe3 MPAKTUUYECKYIO AESTEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS y IPYTUX



J'IIOI[GIZ,HpHO6pCT3Tb B COBMECTHOM JCATCIIBHOCTH HOBBIC 3HAHUsI, HABBIKHM M1 KOMIICTCHIIMHU U3 OIIbITA
APYTrux;

— Heo0X0IUMOCThIO B JOPMUPOBAHUYU HOBBIX 3HAHUMN, B TOM 4Kciie GOPMYIUPOBATH UICH, TOHITHS,
TUINOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh 1€(DULIUTHI
COOCTBEHHBIX 3HAaHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (HOPMYIHPOBAThH
U OLICHUBAThH PUCKHU H MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

e MeramnpeamMeTHbIe pe3yabTaThl OCBOCHHS POTPaMMBI y4eOHOTO npeaMera
«MaTeMaTHKa»XapakTepU3yIOTCsl  OBJAJICHHEM  VHUBEPCANbHLIMU — HO3HABAMETbHbIMU
0elticmeusmMu, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU  OeliCEUAMU U YHUBEPCANbHbIMU
PecynAmuHbIMU OelicmMBUIMU.

o Vuugepcanvhvie no3HasamesibHble  Oelicmeus — obecneuusaiom — opmuposanue  0A306blX
KOCHUMUBHBIX NPOYECCco8 00yuarouuxcs (0C8oeHue Memoo08 NO3HAHUSL OKPYICAOWEe20 MUpd;
NpUMEHEHUe T02UYECKUX, UCCIe008AMeNbCKUX Onepayull, ymeHull pabomams ¢ uHgopmayuetl).

e ba3soBble jloruueckue aeiicTBUs:

¢ — BBUIBIITH M XapaKTePU30BaTh CYIICCTBEHHBIC IMPU3HAKK MATEMATUYECKUX OOBEKTOB,
MOHATUH, OTHONICHUH MEXIY TMOHATHAMHU; (HOpPMYyIUpOBaTh OIPEICICHUS  TOHSTHIA,
yCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(UKAIMKU, OCHOBAaHUS Uis OO0OOIIeHUS U
CpaBHEHMSI, KPUTEPHH MTPOBOTUMOTO aHAN3A;

¢ — BOCHpPUHUMATH, (POPMYyITUPOBATH M IPEOOPA30BHIBATE CYKICHHS: YTBEPIUTEIHHBIC
W OTpULIATENbHBIC, CAMHUYHBIC, YACTHBIC M OOIIIE; YCIOBHEIE,

e — BBIIBIATH MaTeMaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TMPOTHUBOpEUUss B (akTax,
JTaHHBIX, HAONIONCHUAX W  YTBEPXKICHHUSAX;, IMpeajaratb KpPUTEpPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

e — Jernarth BBIBOJIBI C WCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHHH, YMO3AKTFOUCHUH 110 aHAJIOTHH;

e — pa30bupaTh JI0Ka3aTeIbCTBA MaTEeMaTHYECKHX YTBEpKIEHUW (MpsMble M OT MPOTHUBHOTO),
MIPOBOJNTHh CAMOCTOSTEIHLHO HECIOKHBIE JO0Ka3aTelbCTBA MaTeMaTHUYeCKHX (DakTOB, BBHICTpAaUBATh
apryMEHTAIHI0, IPUBONTH IPUMEPHI U KOHTPITPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e — BbIOMpaTh cmoco0 pemieHHs] yuyeOHOM 3amauu (CpaBHHBATh HECKOJIBKO BAapHUaHTOB
pelieHusi, BbIOMpaTh Hanbojee MOAXOAAIINM € YYETOM CaMOCTOSTENbHO BBIJCICHHBIX
KpUTEPHEB).

e ba3oBble uccieoBaTeIbCKHeE AeHCTBUA:

®¢ — KCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUS; (HOpPMYIHpPOBAThH
BONPOCHL, (DUKCHPYIOIINE MPOTUBOPEUNE, MPOoOIeMy, CaMOCTOSTENHHO yCTaHABIUBATh MCKOMOE U
naHHOe, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUI0, MHEHHE,

¢ — TMPOBOJHTH MO CAMOCTOSITEIILHO COCTABIICHHOMY IIaHY HECIIOKHBIN YKCIIEPHUMEHT, HEOOJIbIIIOe
HCCIIEIOBAaHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEXTy COOOiA;

e —  CaMOCTOSITENBHO (OPMYJIHUPOBATh OOOOIIEHWST W BBIBOIBI IO pE3yjbTaTaM IPOBEIEHHOTO
HAOJIIOJICHUs, WCCIICIOBAHMS, OIEHWBATh JOCTOBEPHOCTh IOJYUYEHHBIX PE3yJbTATOB, BBIBOJOB H
000011ICHMI;



— IPOrHO3MPOBATh BO3MOYXKHOE Pa3BUTHUE MPOLECCA, @ TAK)KE BBIABUTATh IPEIIIOJI0KEHUS O €TO
Pa3BUTHH B HOBBIX yCJIOBHUSIX.

Padora ¢ undopmanueii:

— BBIABIATh HEAOCTATOUHOCTh M U30BITOYHOCTh MH(OPMALIUH, JTAHHBIX, HEOOXOAUMBIX /IS
peleHus 3a/1auu;

— BBIOMpATh, AHAIU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH UH(OPMALIHIO
pa3UYHbIX BUIOB U (POPM IPEICTABICHHUS;

— BBIOMpaTH (popMy npencTaBaeHus HHGOPMAIMH U MIUTIOCTPUPOBATH pellaeMble 3a1a4H
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil 1 uX KOMOMHAIMSIMU;

— OLEHMBATh HaI&KHOCTh HH(POPMALIUU TI0 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM

WK cHOPMYIMPOBAHHBIM CAMOCTOSTEIIBHO.

2) Vuueepcanvhnvlie KOMMyHUKamugHble Oeticmsus 00ecneuusarom chopmMuposanHocnmy
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Oo0wmenue:

— BOCIPHUHUMATH U (POPMYIIMPOBATH CYKIECHHUS B COOTBETCTBUU C YCIOBHSIMHU U LEISIMH
OOIIeHUSs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U ITMCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XOly pEIICHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBIH PE3yJIbTaT;
— B X0JIe 00CYXJICHHsI 3a/1aBaTh BOIPOCHI 110 CYILECTBY 00CYX/1aeMON TeMBbI, TPOOJIEMBI,
pelaeMoii 3a1a4u, BbICKAa3bIBATh UJIEH, HALIEJICHHbBIE Ha IOUCK PELIEHMSI; COIOCTABIISATH CBOU
CYXJIEHUS C CYXKAECHUSAMU JIPYTUX YYaCTHUKOB JHajora, oOHapy>KuBaTh pa3Inyle U CXOJCTBO
MO3ULMI; B KOPPEKTHOM (hopMme (PopMyInpoBaTh pa3HOIIIACHs], CBOM BO3PAKEHMUS,;

— MPEJICTaBIISITh Pe3yJIbTaThl PEIICHUS 3aJa4ul, IKCIIEPUMEHTA, UCCIIEA0BAaHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hopMaT BEICTYIIJICHUS C YYETOM 3aJad IPE3eHTallMU U OCOOCHHOCTEN
ayJUTOpUU.

CoTpyannuecTBo:

— TIOHUMATH U MCIIOJB30BaTh MPEUMYIIECTBA KOMAHHON M WHAMBHYaJIbHON pabOTHI IPH
peleHnH yueOHbIX MaTeMaTHUECKUX 3ajiay;

— NPUHHUMATH LI€JIb COBMECTHOMN AESTENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paloThI, pactpeaensaTh BUAbI paboT, JOroBapuBaThCs, 00CYKAATh MPOLECC U Pe3yIbTaT padoThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJICH;

— Yy4YacTBOBAaTh B IPYIIIOBBIX opMax paboTh! (00CYKIeHMs, 0OMEH MHEHUSIMHU, MO3TOBBIE
HITYPMBI U JIp.);

— BBINOJHATH CBOIO YacTh pabOThI U KOOPIAUHUPOBATH CBOM ACHCTBUSI C APYTUMHU YIEHAMU KOMAH/IbI;
— OILIEHMBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJEHCTBHSI.

3) Vuusepcanvnvie pezynamuenvie Oeticmeus obecneyusaiom GopmMuposanue CMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3anmusi:

CaMOCTOSITENIbHO COCTaBJISITh IUIAH, aJTOPUTM pEIIeHUs 3aJayd (WIM €ro 4YacTb),
BBIOMpATh CIOCOO pelIeHHs C Y4ETOM HUMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BapHaHTHl PELIECHUH C Y4ETOM

HOBOM HH(pOpMaLIUK.

CaMOKOHTPOJIBb:

— BIQJETh  CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Tpolecca U pe3yibTara

pelIeHns MaTeEMaTUYECKOM 3a1auu;

— OPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IIPU PELICHUH 33]Ja4l, BHOCUTh KOPPEKTUBBI
B JICATEILHOCTh HA OCHOBE HOBBIX 00OCTOSITEILCTB, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBHE PE3yJbTaTa AesITeIbHOCTH MOCTABICHHON 1IEJTH U YCIOBUAM, OOBSICHSITD
NPUYUHBI  JTOCTH)KEHUS WM  HEJOCTIDKEHHS e, HaXOJUTh OMHOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS pabodell MporpaMMbl MO MaTeMAaTHKE MPECTABICHbBI B
Kypce «Maremaruka» 6 kiacc. Pa3BuTue JIOTMUECKUX TMPEACTaBICHUNH UM HABBIKOB



JIOTUYECKOTO MBIIIIEHUSI OCYIIECTBISETCS Ha MPOTSHKEHUH BCEX JIET 00y4YeHHs] B OCHOBHOM
LIKOJIE.

e OcBoenue yuyeOHOro Kypca «MartemaTtuka» B 6 KJIacC OCHOBHOH MIKOJBI JOJDKHO OOECIIeYHBATH
JOCTIIKEHHE CIETYIONNX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yIbTATOB

e Yuciaa v BBIYUCICHUSA

3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH YHCEI U CIIOCO0aMU UX 3allHCH,
MEePEeXOIUTh (€CITU 3TO BO3MOKHO) OT OAHOM (hOPMBI 3alMCH YHCIia K APYToil.

CpaBHI/IBaTI) " yImopsAa04ruBaTh LEJIbIC YHUCIIA, OOBIKHOBEHHEIE U JACCATHYHBIC I[pO6I/I, CpaBHHBATb YUCJIa
OAHOT'O U pa3HbIX 3HAKOB.

BBIHOJ'IHHTI), CO4YCTasd YCTHBIC U TMCbMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHﬂ C HaTypaJIbHbIMH U
OCJIbIMH YHCJIaMU, OOBLIKHOBEHHBIMM U JACCATHYHBIMHU ,I[pO6$IMI/I, IMOJIOKHUTCIBHBIMHA U OTPHULATCIIbHBIMU
quCJ1aMu.

BpruncnsaTe 3Ha4E€HUS YUCIIOBBIX BBIPAKEHUM, BBIITOIHATL IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN;
BBINOJIHATH MPEOOPA30BAHMSI YHCIOBBIX BRIPAXKEHUI HA OCHOBE CBOWCTB apU(METUYECKHUX JICHCTBHIA.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM NMPSAMOI ¢ COOTBETCTBYIOIIKUM €H UUCIOM U M300paxkaTh yucia
TOYKaMH Ha KOOpJUHATHOM NPAMOM, HAXOIUTh MOIYJIb YHCIIA.

COOTHOCHTE TOUKH B HpHMOYFOHBHOﬁ CUCTCMC KOOPpAMUHAT C KOOpAUHATAMU 9TOH TOYKH.
OprrJ’IHTB OCJabIC YKCJla U JCCATUYHBIC ,I[pO6I/I, HaxoJUuTb HpI/I6JII/I)KeHI/IH YUCCII.

YucaoBble 1 6yKBeHHbIe BBIPAKCHUA
ITonumats u yrIOTpe6J'IHTL TCPMHUHBI, CBA3AHHBIC C 3alIMCHIO CTCIICHU YU CJId, HAXOAUTDb KBaJApaT U KY6
YHrCJlia, BBIYUCIIATH 3HAYCHHUA YHCIIOBBIX BI)Ipa)KeHI/If/'I, COACpKAIMX CTCIICHU.

ITonp30BaThCs IMpU3HaKaMH JCJIMMOCTH, PACKIAAbIBATh HATYPAJIbHBIC YK CJIa HAa IIPOCTBIC MHOKHUTCIIN.
ITonp3oBaThCs MaCI_HTa6OM, COCTABJIATH ITPOIIOPLHHHU X OTHOLICHUA.

Hcnonb3oBath OYKBBI 151 0003HAYEHUS YKCEIN MIPH 3aIIMCH MaTEMaTHUYECKUX BbIPaXKEHHH, COCTAaBIIATh
OyKBEHHbIE BBIpQXXEHUS U (POPMYJIbI, HAXOIUTh 3HAUEHMsI OyKBEHHBIX BbIPAa)KEHUM, OCYIIECTBIISSA
He0OXO0UMBIE MTOJICTAHOBKH M NMPeoOpa3oBaHMsL.

Haxoaute Hem3BeCTHBINM KOMIOHEHT PpaBCHCTBA.
Penenne TeKCTOBBIX 3aa4

Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4U apUPMETHIECKUM CITOCOOOM.

Pemrats 3anauu, CBA3aHHBIE C OTHOILLIEHUEM, IIPOIIOPLHOHATIBHOCTBIO BEIMYUH, IPOLEHTAMU; PELIaTh TPU
OCHOBHBI€ 3a/1a4¥l Ha JPOOU U MPOLIEHTHI.

Pewrate 3amaun, conepxaiiye 3aBUCUMOCTH, CBA3BIBAIOIINE BETUYUHBL: CKOPOCTh, BPEMS, pACCTOSHUE,
1IeHa, KOJINYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD, BpeMs, 00bEMa paboThl, HCHOJB3Ys apu(pMeTHIecKue
JEUCTBHUS, OLEHKY, IPUKUIKY; IT0JI30BAThCS EAUHULIAMUA U3MEPEHHS COOTBETCTBYIOIIUX BEJIMYUH.

CocTtaBisaTh OYKBEHHbIE BEIPRKEHUS 110 YCIOBHUIO 331a4H.

W3BnekaTh nH(pOpMaIHIO, TPEICTaBICHHYIO B Ta0IUIaX, HAa IMHEHHOHN, CTOI0YaTOM UK KPyroBO
JrarpaMmmax, MHTEpIIpeTHPOBaTh MPE/ICTaBIEHHbIE JaHHBIE; UCIIOIB30BaTh JaHHbIE ITPU PELICHUH 33/1a4.
[IpencraBnsaTs nHGOPMAIIHIO C TOMOIBIO TAOIUL, TUHEHHOM U CTOJIOUATON AUarpamM.

Haruasanas reomerpust
[IpuBoAUTE IpUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (HOPMY U3yUEHHBIX T€OMETPUIECKUX
IUIOCKHUX M MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CUMMETPUYHBIX PUTYD.

N300pakath ¢ MOMOIIBIO UPKYJIS, TUHEUKHU, TPAHCTIOPTUPA Ha HEJTMHOBAHHOM M KJIeTYaToOl Oymare
M3y4YEHHBIE IIIOCKUE TeOMeTpUUYecKre (GUTYpbl U KOH(PUTypaIHi, CAMMETPUYHbIE (PUTYPBHI.

[Tonp30BaThCs TEOMETPHUECKUMHE MTOHIATUSAMU: PAaBEHCTBO (PUTYp, CHMMETPHSI; UCIIOIB30BATh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh CUMMETPUH, LEHTP CUMMETPHH.



Haxonuts BeNMYHUHBI YIII0B U3MEPEHUEM C ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIUIBI 33 JaHHON BEJIUYMHBIL,
II0JIB30BAThCA NIPU PELLICHUHU 3a1a4 I'PalyCHOM MEPOH YIJIOB; paclO3HaBaTh HA YEPTEkKaAX OCTPBIN, IPSMON,
Pa3BEPHYTHIN U TYNIOH YTJIbIL.

BberancnsaTe nuHy J0MaHOM, IEPUMETP MHOTOYTOJIBHHKA, ITOJIb30BATHCS €AMHUIIAMHA U3MEPEHUS AJIUHBI,
BBIPAXKaTh OJHU €IMHULBI U3MEPEHUS NJIUHBI Yepe3 ApyTHE.

Haxonuts, HCIIONIB3Ysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKy IByMs TOYKaMH, OT TOYKHU 10
IIPSIMOM, JUIMHY IIyTH HA KBAJPATHOU CETKE.

Boraucnare miomans Guryp, COCTaBISHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIB30BaTh pa30oueHue Ha
PSIMOYTOJBHUKH, Ha PaBHBIC (PUTYPBI, TOCTPaUBAaHUE 10 MPSIMOYTOJIBHUKA; OJIB30BATHCS OCHOBHBIMH
€AVMHULAMU U3MEPEHHUS IUIOIIAIN; BBIpAXKaTh OJIHU €JUHULIBI U3MEPEHUS IJIOIAAN Yepe3 IpyTrue.

PacrniozHaBaTh Ha MOJEINAX U U300PAKEHUAX MUPAMULY, KOHYC, LWJIMHAP, UCIOJIb30BATh TEPMUHOJIOTHIO:
BEpLINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKa.

N300paxath Ha KJIeT4aToil Oymare mpsiMOYTOJIbHBII Mapaienenume].

Berumcnsats 00bEM IpsAMOYT'OJILHOTO IMapaUICJICTIMIICAA, Ky6a, I1OJIb30BAaThCsA OCHOBHBIMH CIWHUIIAMU
HU3MCPCHUA O6’béMa; BbIpakaTb OJJHU CAWMHHIIBI H3MCPCHUA 00BEMa qucepes3 gpyruc.

PemaTte HEecnoKXHBIC 3aa4i Ha HaXOXICHHUEC I'COMCTPUUCCKUX BCIIMYMH B IPAKTUYCCKUX CUTyallugX.



TEMATHYECKOE IINTAHUPOBAHHE

Tema, paznen Kypca

Komanuects
0 4acoB II0
OIl

Konnuects
0 4acoB IO
paboueit

nporpamme

Mertonbl 1 hopmbI
OpraHu3aluu
00yueHusI.
XapakTepucTrka
JeSITEIIbHOCTH
obOy4aromuxcs (¢
y4eToM paboueit
IPOTPaMMBbI
BOCITMTAHMUSI)

OnexTpoHHbIe (LIU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

HarypanbHble yncna

30

30

HUccnenoBats
YHCIIOBBIC
3aKOHOMEPHOCTH,
MPOBOJIUTH
YHCIIOBBIC
IKCHIEPUMEHTHI,
BBIJIBUTATh U
000CHOBBIBATH
THIIOTE3HI;
Kputnuecku
OIICHMBATh
[I0JIyYE€HHBIN
pe3yabTarT, HaXoIUTh
OIINOKH,
OCYILECTBIIATh
CaMOKOHTPOJTb,
NpoBEpsAs OTBET Ha
COOTBETCTBHUE
YCIIOBHIO;
Brimonnate
apudmernyeckue
JICHCTBHS C
MHOT'03HAYHBIMH
HATypaJbHBIMHU
YyCcaaMU, HaXOIUTh
3HAYCHMS YHCIIOBBIX
BBIpaKEHUH CO
cKoOkaMu u 0e3
CKOOOK; BBIYUCIIATh
3HAYEHUS
BBIpa)KECHUH,
CoJIEpIKAIINX
CTEIICHH;
Hcnonb3oBats npu
BBIYHCIICHUAX
NEPEMECTUTENBHOE U
coueTaTeNnbHOe
CBOMCTBA CIIOXKEHUS
U YMHOKEHHUS,

POIII
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pacmpenenuTeNbHOe
CBOMCTBO
YMHOKEHHUS
OTHOCHUTEJBHO
CIIO’KEHHUS, CBOIICTBA
apuMeTHIeCKuX
JICHCTBUH;

Harnaguas
reoMeTpus Ha
IJIOCKOCTH

Pacno3naBarts Ha
gyeprexax, pUCyHKax
clly4yau B3aMMHOTO
PacCHoJI0KEHUS ABYX
OPSIMBIX;
N3o06paxars ¢
ITOMOIIIBIO
YEePTEKHBIX
MHCTPYMEHTOB Ha
HEJIMHOBAHHOM M
KJIeT4aroii Oymare
JIBE
nepeceKarnmecs
npsIMbIC, JBE
napauiesibHbIe
npsIMbIe, CTPOUTD
pSIMYIO,
HEePIEHANKYISIPHYIO
JIaHHOI;
Pacmo3naBats B
MHOTOYTOJIbHUKAX
NEepIEHAUKYJISIPHBIE
U TapaJiieNbHbIC
CTOPOHBI;
N300paxath
MHOTOYTOJIbHUKH C
napaieNbHbIMH,
NEepHIEHANKYISIPHBIM
U CTOPOHAMU;

Hpobu

32

32

CpaBHuBaTh U
yIopsI0YUBaTh
Ipobu, BEIOMpaTh
crnoco0 cpaBHEHUS
npobeit; [IpumensaTs
OCHOBHOE CBOWCTBO
npobu as
COKpaIIeHHs
O0OBIKHOBEHHBIX
npo0eif;
[IpencraBisats
JeCATUYHBIE JPOOH B
BHJI€ OOBIKHOBEHHBIX
npobeit u




OOBIKHOBEHHBIE B
BUJIC ICCATHYHBIX,
UCIIOJIb30BATh
HKBUBAJICHTHBIE
npeCTaBICHUS
JIPOOHBIX YUCEN MPH
UX CpPaBHCHUH, TIPU
BBIYHMCIICHUSX;
Hcnonbs3oBark
JEeCATUYHBIE TPOOH
npu
npeoOpa3oBaHUU
BEJINYMH B
METPHUUYECKON
cucTeMe Mep;
BrinoausaTe
apuPMETHICCKHUE
JEUCTBUSA C
0OBIKHOBEHHBIMH H
JeCATUUHBIMU
IpoOSMU;
Brruucnsate
3HAuEHHSA
BBIpa)KCHUH,
coJIepXKaIIuX
OOBIKHOBEHHBIC U
JIeCATUYHBIE Ipo0H,
BBITIOJTHSTh
npeoOpazoBaHus
npobeit, BEIOMpaTh
c1oco0, MPUMEHSATh
CBOMCTBa
apuMeTHIecKux
NEeUCTBUN I
panuroHaTu3aIuu
BBIUHCIICHUI;
CocTtaBnsiTh
OTHOIICHUS U
HPOTIOPITHH,
HAaXOJINTh
OTHOIICHHUE
BEJINYHH, JICTTUTh
BEJINYHHY B JIAHHOM
OTHOIICHUH.
Haxonute
IKCTIEPUMEHTATbHBI
M IIyTEM OTHOILEHUE
JUTUHBI
OKPY>KHOCTH K €€
IaMETpy;




Harasanas
reoMeTpus.
Cummerpus

Pacno3naBate Ha
yepTexax u
U300paKeHUsX,
n300paxkaTh OT
PYKH, CTPOUTH C
MOMOILBIO
UHCTPYMEHTOB
¢urypy (oTpe3oxk,
JIOMaHy1o,
TPEYTrOoJbHUK,
NpSAMOYTOJIbHUK,
OKPY>KHOCTB ),
CUMMETPHUYHYIO
TaHHOU
OTHOCHUTEJIBHO
PSIMOiA, TOUKH;
HccnenoBath
CBOMCTBA
U3y4YeHHBIX (uryp,
CBSI3aHHBIE C
CHUMMETPHUEH,
UCTIONb3YS
HKCIEPUMEHT,
HaOII0eHHE,
MO/IETUPOBAHUE;
OO0OCHOBEIBATh,
OIpOBEPraTh ¢
HIOMOUIBIO
KOHTPIPUMEPOB
YTBEPKIEHUS O
CUMMeTpuH GuUryp
Koncrpynposats
reOMETPUYECKHUE
KOH(pUrypanuy,
UCIIOJIb3Ysl CBOMCTBO
CUMMETPHH, B TOM
YHCIIE C IOMOIIBIO
M (POBBIX
pecypcoB;
HccnenoBath
CBOMCTBA
U3y4YeHHBIX (uryp,
CBSI3aHHBIE C
CUMMETPHEH,
UCTIOJIB3YSI
HKCIIEPUMEHT,
HaOII0IeHUE,
MO/JIETMPOBAHUE;
Haxoauth npumepsl




CHMMETpPUH B
OKpY’KarollleM MHPE;

Boipaxenus ¢
OyKBamu

Hcnonbs3oBarh
OYKBBI JUIs
0003HaYEeHU YHUCEL,
NpHU 3aMUCH
MaTeMaTU4eCKUX
YTBEPKICHUIA,
COCTaBIIATh
OyKBEHHBIC
BBIPAKCHUS TI0
YCIIOBUIO 3a/1a4H;
UCCIIeI0BATh
HECJIOKHBIE
YHCIIOBBIE
3aKOHOMEPHOCTH,
UCTIONIb30BaTh OYKBBI
JUISL UX 3aIUCH;
BBIYHCIIATH
YHCIOBOE 3HAUCHUE
OyKBEHHOTO
BBIPAKCHHUS TIPH
3aJJaHHBIX
3HAYEHHX OYKB;
HAaXOJIUTh
HEU3BECTHBIN
KOMIIOHEHT
apupMETHIECKOTO
JIeNCTBUS,
3anuceIBaTh
hopmybI:
nepuMeTpa u
TUTOIIA T
OpSMOYTOJHHUKA,
KBaJIparta; JJIHHBI
OKPY>KHOCTH,
TUIOIIAN KPYTa;
BBITIOJTHSTh
BBIYHCIICHUS 110
3TUM popmyiam;
COCTaBIATh
hopmybl,
BBIPAYKAIOIIUE
3aBUCUMOCTHU MEKIY
BEIIMYMHAMU:
CKOpPOCTb, BPEMH,
paccTosiHKE; IeHa,
KOJIMYECTBO,
CTOUMOCTb;
IPOU3BOIUTEILHOCT




b, BpeMsi, 00BEM
pabOTHI; BBITIOTHATH
BBIYHCIICHHUS TI0
UM hopMyIiam;

Harasignasireomerpu
1. Purypsl Ha
IJIOCKOCTH

14

14

N306paxars Ha
HEJIMHOBAHHOM U
KJIeTUaToOn Oymare ¢
UCIIOJIb30BaHUEM
YEPTEKHBIX
UHCTPYMEHTOB
YEThIPEXYTOJIbHUKH
C 3aIaHHBIMU
CBOMCTBaMHU: C
napasiebHbIMH,
HepHeHIUKYISIPHBIM
U, PaBHBIMU
CTOpPOHAMH,
OpPSMBIMH YTJIaMU U
p.,
paBHOOEIPEHHBIN
TPEYTOJILHUK;
npejyiarath u
00CyXIaTh CIIOCOOHI,
AIITOPUTMBI 110
CTPOCHHS;
HccnenoBarts,
UCTIONb3YS
HKCIIEPUMEHT,
HaO0II0IcHUE,
MO/JIEIUPOBAHUE,
CBOICTBa
NpSAMOYTOJbHUKA,
KBajpaTa, pa30ouBaTh
Ha TPEYTrOJIbHUKH;
O0OCHOBBIBATH,
OTIPOBEPTATH C
TIOMOTIIBIO
KOHTPIIPUMEPOB
YTBEPKJICHUS O
NpSMOYTOJbHUKE,
KBaJpare,
pacro3HaBaTh
BEPHbIE U HEBEPHBIE
YTBEPXKICHUS;
W3MepsTh U CTpOUTh
C TIOMOTIIHIO
TpaHCIIOPTHpPA YTJIbI,
B TOM YHCJIE B
MHOTOYTOJIbHUKE,
CpaBHHBATH YTJIbI;




pacno3HaBaTh
OCTpBIE, NPSMBIE,
TyIbIE, pa3BEPHYTHIE
yriel, Pacio3naBatsb,
n300pakaTh
OCTPOYTOJIbHBIH,
IpSAMOYTOJIbHBIM,
TYNOYTOJIbHBIN,
paBHOOEIPEHHBIH,
pPaBHO CTOPOHHMMI
TPEyTOoJbHUKY;
Beruucnare
nepuMeTp
MHOTOYTOJIbHUKA,
IUIOLIA b
MHOT'OYTOJIbHUKA
pa3bueHueM Ha
HpSMOYTOJbHUKH, Ha
paBHBIE QUTYPBI,
UCIIOJIb30BATh
MeTpHUYeCcKHe
eIMHUILIBI U3MEPEHUS
JUTMHBI U TUTOIIAH;

IMosoxuTeabHBIE U
oTpULATeJbHbIE
yucaa

40

40

[TpuBOoUTH
IpUMEPHI
UCIIOJIb30BAHUS B
pEaIbHOM )KU3HU
HOJIOKUTEIBHBIX U
OTPHLIATENBHBIX
4uCel,;
N3006paxath Lenbie
qHCIIa,
HIOJIOKUTENBHBIE U
OTpULATEIIbHBIE
YHCiIa TOYKAMU Ha
YHCIOBOM MPSMOI,
UCIOJIb30BaTh
YHCIIOBYIO IPSMYIO
JUI CPAaBHEHUS
yucen; M300paxarpb
LIEIbIE YUCTIA,
HIOJIOKUTENBHBIE U
OTpULIATEIbHbIE
YHCila TOYKAMU Ha
YHCIOBOHU MPSMOI,
UCIOJIb30BAaTh
YHCIOBYIO IPAMYIO
JUI CPaBHEHUS
gucen; [IpuMenaTs
IpaBUJia CPaBHEHUS,




YIOPSII0YUBATH
LEJIbIe YHCIa;
HaXOJIUTh MOJYJb
YHUCIIa;
dopmyaupoBaTh
npaBuia
BBIUMCIICHUS C
HOJIOKUTEITHHBIMU U
OTPHIIATEIbHBIMU
qKcIaMH, HaXOJIUTh
3HAYEHUS YHUCIIOBBIX
BBIpAXKEHUH,
coJiepKaIux
JIEWCTBUA C
MOJIOKUTEITHHBIMU U
OTpHIIATEIbHBIMU
YHUCIaMU;
[TpumenaTsH
CBOMCTBA CIIOKECHHUS
Y YMHOKEHUS JUIs
npeoOpazoBaHus
CYMM U
MPOU3BEICHU;
[TpuMensaTh npaBuiIa
CpaBHEHUS,
YIOPSII0YNBATH
LEJIbIE YHCTIA;
HaXOJUTh MOJYJb
yucna; [IpuMensaTs
CBOMCTBA CIIOKECHHUS
Y YMHOKEHUS JUIs
npeoOpa3oBaHus
CYMM U
MPOU3BEICHU;

IIpeacraBienue
JAAHHBIX

OOBSICHATH U
WLTIOCTPUPOBATh
TIOHSATHE
NpSAMOYTOJIbHON
CHCTEMBI KOOpAWHAT
Ha

MIIOCKOCTH,
UCTIONIb30BATh
TEPMHUHOJIOTHIO;
CTPOUTH Ha
KOOPJMHATHOU
TIOCKOCTH TOYKH U
burypsi mo
3a1aHHBIM
KOOpIHATAM,
HAaXOJINTh




KOOPIUHATHI TOYEK;
YuraTh cTOI0YATEIE
U KPyTOBBIC
JarpaMMbl;
UHTEPIPETUPOBATH
JTAHHBIC; CTPOUTH
cToI0YaThIC
JarpaMMBl;
Hcnonp3oBaTh
UH(OpMAIHIO,
NPE/ICTaBICHHYIO B
TabIuIaX, HA
JqyarpaMMax Juis
peIeHHs TEKCTOBBIX
3aJa4 U 3a/1a4 U3
peaJIbHOM )KU3HU;

Harnagnas
reomerpus. Purypsi
B IPOCTPAHCTBE

Pacrio3naBath Ha
yepTeKax,
pUCYHKaX,
OIUCHIBATh
nUpamuay, NpusMy,
LUINHJP, KOHYC,
map, u300paxath Ux
OT pYKH,
MOJIEINPOBATh U3
Oymaru,
IJIACTHIIMHA,
IPOBOJIOKH U JIp.;
[TpuBoUTH
npuMepsl 00bEKTOB
OKpY’KaroIero
MHpa, UMEIOLINX
(GopMBbI Ha3BaHHBIX
tei; Menonp3oBath
TEPMHHOJIOTHIO:
BepIInuHa, pedpo,
rpaHb, OCHOBaHHE,
BBICOTA, PAJIyC U
JMaMeTp, pa3BEPTKA;
N3y4ats, HCons3ys
HKCIIEPUMEHT,
HaOII0IEHUE,
U3MEPEHHE,
MOJIETTMPOBaHME, B
TOM 4HuCIe
KOMITBIOTEPHOE, U
OIUCBIBATh CBOMCTBA
Ha3BaHHBIX Tell,
BBIABJISTH CXOJCTBA
U pasIngus: MEXAY




NUPAMUION U
NPU3MOH; MEKIY
UITUHIPOM,
KOHYCOM H IIapoM;
Hcnonb3oBarb
TEPMHUHOJIOTHIO:
BepIInHa, pedpo,
rpaHb, OCHOBAHHE,
BBICOTA, PaluyC U
JUaMeTp, Pa3BEPTKA;
Pacno3naBate
pPa3BEPTKHU
napaJuiesenumena,
Ky0a, IPU3MBI,
MUpaMUJIbl, KOHYCA,
WINHAPA,;
KOHCTPYHUPOBATh
JTAaHHBIC TeNa U3
Pa3BEPTOK,
CO371aBaTh MX
MOJIETIH;
Co3nmaBaTh MOJeNH
HPOCTPAHCTBEHHBIX
¢uryp (u3 Oymaru,
MPOBOJIOKH,
TUIACTUIIMHA | JIP.);
Pacnio3naBate Ha
yepTexax,
pPHUCYHKaX,
OIUCHIBATh
nUpamMuiy, NpusMy,
UWIXHAP, KOHYC,
map, u300paxath Ux
OT PYKH,
MOJIEIUPOBATH W3
Oymaru,
MIACTUIIMHA,
HPOBOJIOKH U JP.;
Co3naBatb Mozienu
NPOCTPAHCTBEHHBIX
¢uryp (13 Oymaru,
MIPOBOJIOKH,
TUTACTUIIMHA | JIP.);
W3mepsrtp Ha
MOJIENAX: JATHHbI
pEdep
MHOTOTPAHHUKOB,
IHaMeTp 1apa;
Beraucnare no
dopmynam: 00bEM




OpPSMOYTOIHHOTO
napauieyenumnena,
Ky0a; UCTIOTb30BaTh
eIMHUIIBI U3MEPEHUS
00bEMa; BEIYHCIIATH
00BEMEI Tell,
COCTaBJICHHBIX M3
KyOOB,
napauieenuIe10B;
pemiaTh 3a/1a4u C
peaTbHBIMU
JAaHHBIMH,
BeiBoauth hopmyiy
00béMa
PSMOYTOJIHHOTO
napauiesenuIe/a;
Beramcnats mo
dopmynam: 00BEM
PSMOYTOIHHOTO
napaieNenurea,
Ky0a; UCHOIb30BaTh
CIMHUIIBI U3MEPEHUS
00bEMa; BEIYHCIIATH
00BEMBI TEI,
COCTABJICHHBIX M3
KyOOB,
napauIeeuIe/10B;
pemiaTh 3a/1a4u C
peatbHBIMU
JAaHHBIMH,

[ToBTOpEeHNE
OCHOBHBIX ITOHSTHH H
METOJIOB KypcoB 5 1 6
KJIaccOB 00001IeHNE,
CHUCTEMAaTH3aIUs
3HaHUHU

20

20

Beruucnsats
3HAYEeHUs
BBIpaKECHUH,
coJiepxKaIux
HaTypaJbHbIE,
TeIbIe,
MOJIOKHUTETHHBIE U
OTpHIIATEIbHbIC
qucha,
OOBIKHOBEHHBIC U
JeCATUYHBIE TpooH,
BBINOJIHATh
npeoOpazoBaHus
qKceN U BRIPAXKECHUM;
Bri6upats cioco6
CpaBHEHUS YHCel,
BBIUHCIICHUH,
MPUMEHSTh CBOWCTBA
apupMeTUIEeCKUX
JIEUCTBUH AJis




panuoHanu3auu
BBIUHCIICHUI;
Pemate 3amaun us
peaNbHOM KU3HH,
MPUMEHSTh
MaTeMaTHYECKHE
3HAHUS JUIs pEIeHUs
3aj1a4 U3 APyrux
pEIMETOB;
Pemats 3agaun
pa3HbIMU
crocodamu,
CpaBHUBAT,
BBIOMPATH CIIOCOOBI
pelIeHUs 3a/1a4H;
OcymiecTBasTh
CaMOKOHTPOJIb
BBIITOJTHAEMEBIX
JIICHCTBHM 1
CaMOIIPOBEPKY
pe3yibTara
BBIYMCIICHUH;

OO0111e€ KOJINYECTBO
YacoB I10 MPOrpaMMe

170

170
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