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MHNOACHUTEJIbBHAS 3AIINCKA OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA
«MATEMATHKA »

PaGouas mporpamMMa OCHOBHOTO 00IIero oOpa3oBaHus MO TpeaMeTy «MaTemaTnkay COCTaBJICHa Ha OCHOBE
TpeOOBaHMI K Pe3yJIbTaTaM OCBOSHHUS IMPOTPaMMbI OCHOBHOT'O 00IIIET0 00pa30oBaHus,

NpeJCTaBICHHBIM B DelepalbHOM TOCYIapCTBEHHOM OOpa30BaTENbHOM CTaHIAPTE OCHOBHOTO OOIIEro
00pa3zoBaHMs, a TAK)KE HAa OCHOBE INITAHUPYEMBIX PE3YJIbTATOB TyXOBHO-HPABCTBEHHOT'O PAa3BUTHS,BOCITUTAHUS
U COLMATM3AIIHN 00YJArOIINXCs, PEJCTABICHHBIX B IPOrpaMMe BOCITUTAHUSI.

Pabouas mporpamma o mareMaTHKe JUIst oOydaronmxcs 5—9 kiaccoB pazpaboTaHa Ha OCHOBE
denepanbHOTo rocy1apcTBEHHOI0 00pa30BaTENbHOIO CTAHJApTa OCHOBHOTO 00I11ero 00pa3oBaHus ¢ y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEABABISIEMbIX K MATEMAaTUYECKOMY 00pa30BaHUIO, U TPATULUI
poccuiickoro oopazoBaHMsl, KOTOpble 00ECIIEUNBAIOT OBJIAICHUE KIOUEBBIMU KOMIIETEHIUSIMH,
COCTaBJISIOLIMMU OCHOBY JUIsSl HEIIPEPHIBHOTO 00pa30BaHus U CaMOPa3BUTHUS, a TAK)KE LIEIIOCTHOCTh
OO0IIEKYIbTYPHOIO, INYHOCTHOTO U IIO3HABATEJILHOTO Pa3BUTHA oOyuaromuxcs. B paboueil nporpamme
YUYTEHBI HJEH U TI0JI0kKeHus1 KoHnenmu pa3BuTHs MaTeMaTHIecKoro oopasoBanus B Poccuiickoit
®enepanun. B snoxy nudpooit Tpancopmaruu Beex chep yenoBeueckon AesTeIbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0€3 6a30BOM MaTEMaTUYECKOM MOATOTOBKHU. YKe B ILIKOJIE
MaTeMaTHKa CIy’KUT ONIOPHBIM MPEIMETOM AJIS U3YUEHUSI CMEXHBIX TUCLUIUINH, a I10CJIE IKOJIbI pEaIbHON
HEOOXOIUMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHue, 4TO TPeOyeT MOIHOIICHHON 0a30BOM
00111e00pa30BaTEIbHOM MOJrOTOBKH, B TOM YHCIIE U MAaTEMAaTHYECKOH. DTO 00YCIOBIEHO TEM, YTO B HAIIX
JTHH pacTET Yucio mpodeccuid, CBSI3aHHBIX C HEMTOCPEICTBEHHBIM TPUMEHEHHEM MaTEMaTHKU: U B cepe
9KOHOMHUKH, U B OH3HECE, U B TEXHOJIOIMYECKHX 00JIaCTsIX, U JJaske B TyMaHUTAapHBIX cpepax. Takum oOpazom,
KpYT IIKOJbHUKOB, /1151 KOTOPbIX MaTeMaTHKa MOKET CTaTh 3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.
[TpakTHyeckas Mojae3HOCTh MaTeMaTUKH 00YCIOBIICHA TEM, UTO €€ PEAMETOM SBISIOTCS (GyHAaMEHTaIbHbIE
CTPYKTYpbI HallIETrO MUpa: IPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHbIE OTHOLLIEHUS OT IPOCTENIINX,
YCBAaWBaEMBIX B HEMIOCPEJICTBEHHOM OIBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIs1 pa3BUTHS HAyUHBIX
U TIPUKJIAJHBIX UJel. be3 KOHKpeTHbIX MaTeMaTH4eCKUX 3HaHUH 3aTpYAHEHO NOHUMAaHNEe IPUHILIUIIOB
YCTPOMCTBA U UCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKH, BOCIIPHATHE M HHTEpIpETaIHsl pa3HO0Opa3HOM
COLIMAJIbHOW, YKOHOMUYECKOM, MOJUTUYECKON NHPOpMaH, Mano3()PeKTUBHA TOBCEHEBHAS IPAKTUYECKast
NeATeNbHOCTh. Kak1IoMy 4e0BeKy B CBOEH JKU3HH MPUXOIUTCS BBITOJIHATE PACYETHI M COCTABIISTH
QJITOPUTMBI, HAXOJAUTh U IPUMEHSATH (DOPMYIIbI, BIIaJETh MPAKTUYECKUMU PUEMAMU T€OMETPUUYECKUX
U3MEpPEHUI U NOCTPOCHUH, YUTaTh HHPOPMALIUIO, IPE/ICTaBICHHYIO B BUae Tabnu, 6 [Ipumepnas pabouas
IporpaMma JauarpaMm U rpaukoB, )KUTh B YCIIOBUSAX HEONPEAEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN
XapakTep ciydailHbIX coOBITHI. OJJHOBPEMEHHO C pacIlIupeHueM chep MpUMEHEHHsI MaTEMaTUKU B
COBPEMEHHOM 00111ecTBE BCE O0siee BaXKHBIM CTAHOBUTCS MaTeMaTHUYECKUI CTUIIb MBIILJICHUS,
IPOSIBIISIOLIUICS B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3y4eHus: MaTeMaTUKH B apceHall
NpUEMOB U METOJIOB MBIIIIJICHHS Y€JI0BEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIIYKIUS U NEAYKIIHS,
0000111eHNe U KOHKPETU3aIMs, aHAJIU3 U CUHTE3, KiIacCu(UKalMs U CUCTEeMaTu3alus, abcTparupoBaHue U
aHasiorust. OObEKTHl MaTEMaTHYECKUX YMO3AKIIOUEHHH, MpaBuiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHU3M JIOTHYECKUX ITOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE yMEHUs (POPMYIHPOBATH, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYKJIEHUS, TEM CAMbIM Pa3BUBAIOT JIOTUYECKOE MbIlIIeHHe. Benyias poiabs NpruHaIIexuT
MaTeMaTHKe U B (POPMUPOBAHUU AJITOPUTMUYECKON KOMIOHEHTHI MBIIIJICHUS U BOCHUTAHUU YMEHUN
JIEICTBOBATH IO 33/IaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh N3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B
npoliecce pelieHus 3a1a4 — OCHOBOHM y4eOHOH eATeIbHOCTH Ha YPOKAaX MaTeMaTUKU — Pa3BUBAIOTCA
TaK)Ke TBOpYECKasi M MPHUKJIaJHas CTOPOHBI MbllIuIeHH. O0ydueHne MaTeMaTHKe 1aéT BO3MOKHOCTh Pa3BUBATh
y 00y4arouuxcsi TOUHYI0, PallMOHATIBHYIO U HH(OPMATUBHYIO peub, YMEHHE OTOMpaTh Hanboee
MOJIXOJISIINE A3bIKOBbIE, CHMBOJIMUECKUE, TPapUUECKHe CPEeICTBA JJIs BEIPAKEHUS CYXKIACHUN U HATJISTHOTO
ux npezacrasieHus. Heo6Xo1umMbIM KOMITOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH SIBIISICTCS
o0111ee 3HaKOMCTBO ¢ METOIaMU TO3HAHUS JIEHCTBUTEIIBHOCTH, NIPEJICTABIEHHE O NIPEIMETE U METO1aX
MaTeMaTHKH, UX OTJIUYMH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX
PUMEHEHHs MaTEeMaTHKH JUIsl peILIeHHs] HAyYHbIX U MPUKIaJHbIX 3a1a4. TakuM o0Opa3oM, MaTeMaTuyeckoe
o0pa3oBaHNe BHOCUT CBOW BKJIaJ B (POPMHPOBAHUE OOIIEH KyIbTyphl YenoBeka. M3yueHne MaTeMaTuku



TaKXe COCOOCTBYET 3CTETHYECKOMY BOCIIMTAHUIO Y€IOBEKa, IOHMMAHUIO KPACOTHI M U3SIIECTBA
MaTeMaTUYECKUX PaCCyKICHHM, BOCIPUATHIO TEOMETPUUECKUX (GOPM, YCBOCHHIO 1€ CUMMETPUU

HEJW 1 OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHKA». 5-9
KJIACCBI

[IpuopuTeTHBIME LIENIAMU O0YYEHHUSI MAaTEMaTHKE B 5—9 Kiaccax SBISIOTCS: (OPMHUPOBAHUE LIEHTPATBHBIX
MaTeMaTUYECKUX MOHATUH (YUCII0, BETMYMHA, TeoMeTpuyecKkas Gurypa, nepeMeHHas, BEpOITHOCTbD,
byHK1Ms), 00ECTIEYNBAIOIINX TPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MATEMAaTHIECKOTO 00pa30BaHMUs
oOyJaromuxcsi; NoJBeAeHre 00yJaloIUXCsl Ha JOCTYITHOM JJIS HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKH U OKPYKAIOLIET0 MUPA, TOHMMAaHNE MaTEMAaTUKX KaK YacTH OOIIEH KyIbTyphl YeJIOBEUECTBA;
pa3BUTHE UHTEIUICKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4aroImuXcsl, T03HaBaTeIbHOW aKTUBHOCTH,
UCCIIEIOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBIIUICHUS, HHTEpEca K U3YYeHUIO0 MaTeMaTHKH; (opMUpOBaHHE
GyHKIIMOHAIBHOW MaTEMaTUYECKO rPaMOTHOCTH: YMEHHUSI PACO3HABATH MPOSIBICHUS MaTEMAaTUYECKUX
HOHATHH, 00BEKTOB ¥ 3aKOHOMEPHOCTEH B PEATbHBIX KU3HEHHBIX CUTYAIIUSIX U MIPH U3YYCHUH IPYTUX
y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (OPMYTUPOBATH UX Ha S3bIKE
MaTeMaTUKHU U CO3[aBaTh MAaTEMaTUYECKUE MOJIENIN, IPUMEHATh OCBOEHHBIM MaTeMaTUUYECKUN anmapar 1is
pELIeHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIbTaThI.
OcHOBHBbIE JINHUU COJIEp’KaHusl Kypca MaTeMaTuKu B 5—9 kiaccax: «Hucna 1 BeIYUCIeHUsN», «Asredpay
(«Anrebpandeckue BBIpRXKEHU», «YPaBHEHUS U HEPABEHCTBAY), «DyHKUIUNY, «[ eoMeTpus»
(«I"eomeTrpudeckne GUTYpPHI U UX CBOWCTBAY, «/3MepeHne reoMeTpuIecKux BeTMInH»), «BeposSTHOCTD U
CTaTHCTUKA». JJaHHBIC TMHUH PA3BUBAIOTCS MAPAIJIEIBHO, KaXK/1as B COOTBETCTBUH C COOCTBEHHOMN JIOTHKOM,
OJIHAKO HE HE3aBHCHMO OJIHA OT APYTOH, a B TECHOM KOHTAaKTe U B3auMozeictsuu. Kpome 3toro, nux
00BeAMHSIET JIOTHYECKAast COCTABIIAIOIIAS, TPAJUIIMOHHO MPUCYIIas MATEeMaTHUKe U MPOHU3BIBAIOIIAS BCE
MaTeMaTHYECKue KypChl B cofiepxkareibabie TuHud. ChopmynupoBanHoe B DeepaabHOM TOCYAapCTBEHHOM
00pa3oBaTeNbHOM CTaHJapTe OCHOBHOTO 00111ero 00pa3oBaHus TpeOOBaHUE «YMETh ONIEPUPOBATH
HNOHSTUSMU: ONPEJEIICEHNE, aKCHOMa, TEOPEMa, J0KA3aTeIbCTBO; YMEHHUE PACIIO3HABATh HCTUHHBIE U JIOXKHbBIE
BBICKA3bIBaHUS, IPUBOJAUTH PUMEPHI U KOHTPIIPUMEPHI, CTPOUTDH BHICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBaHUI1» OTHOCUTCS KO BCEM KypcaMm, a OPMHUPOBAHUE JTOTMUECKUX YMEHUHN pacIpeieseTcsl 10 BCEM
rojiaM oOy4yeHHsl Ha YpOBHE OCHOBHOTr0 0011ero oopazosanus. Conepxanue 00pa3oBaHMsl, COOTBETCTBYIOIIEE
peIMEeTHBIM pe3yibTaTam ocBoeHus [IpumepHoit paboueil mporpamMmmsl, pacipeied€HHbIM 0 roJam
00y4YeHHUsl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHLUITNAIBHBIM BOIIPOCAM
oOyuaroruecs: o0palaIuch HEOJHOKPATHO, YTOOBI OBJIa/IEHNE MAaTEMaTUYECKUMU OHSITUSIMU U HaBbIKAMU
OCYILECTBIISIIOCH MOCIIEA0BATENBHO U MOCTYNATENbHO, C COOJIIOICHUEM PUHIIUIIA TIPEEMCTBEHHOCTH, a
HOBBIE 3HAaHHUS BKJIIOYAIHMCH B OOIIYIO CHCTEMY MaTeMaTHYECKUX MPEICTAaBICHUN 00y4aromuXcsl, paciupss u
yriryomsis e€, o0pasysl IpOYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O ITIPEIMETA <MATEMATUKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ DenepanbHBIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHIaPTOM OCHOBHOTO OOIIETO
00pa30BaHMs MaTeMaTHKa SBISIETCS 00s3aTeIFHBIM IPEJMETOM Ha TAHHOM ypoBHe oOpa3oBanus. B 5—9
KJlaccax yueOHbIH mpeamer «MaTemMaTuka» TpaJullMOHHO U3y4YaeTcsl B paMKax CIeIyIOIIUX YUeOHbIX KypCOB:
B 5—6 Kiaccax — Kypca «MareMatukay, B 7—9 kiaccax — KypcoB «AnreOpay (BKIIFOYAs JJIEMEHTBI
CTaTHCTHUKH U TEOpUU BeposiTHOCTEN) U «I eomeTpusi». HacTosmel nporpaMmoi BBOJUTCSI CaMOCTOSTENbHBIN
yueOHbIN Kypc «BeposTHOCTh U cTaTicTUKay. HacTosmiei nporpamMmoii mperycMaTpiuBaeTcs BbIJICIICHNE B
y4eOHOM IIJIaHe Ha U3Y4YE€HUE MaTeMaTUKH B 5—o6 Kiaccax 5 yueOHBIX 4acOB B HE/IENIO B TE€UEHUE KaXKI0TO
roja ooy4deHus, B 7—9 kiaccax 6 yueOHBIX YaCOB B HEJICIIO B TEUCHHE KaXKI0T0 ro/1a 00y4deHus1, Bcero 952
yueOHbIX Yaca. TemaTnyeckoe MmiIaHupOBaHUE YUeOHBIX KYPCOB M PEKOMEH1yeMOe pacipeieieHne y4eOHOro
BPEMEHH ISl U3yUEHHS OTAENbHBIX TEM, PEAJIOKEHHBIE B HACTOAIIEH MporpaMme, HaJl0 paccMaTpUBaTh Kak
IPUMEPHBIE OPUEHTUPHI B IOMOIIIb COCTAaBUTENIO aBTOPCKOM paboueil MporpaMMBbl U MPEX/IE BCETO YUUTEIIIO.
ABTOp paboueil MporpaMMbl BIPaBE YBEIUYUTh WM YMEHBIIUTH MPEVI0KEHHOE YHCIIO YYEOHBIX YaCOB Ha
TEMY, YTOOBI YIITyOUThCS B TEMATUKY, 00JIee 3aMHTEPECOBABUIYIO YYCHUKOB, WJIM HAIIPABUTh YCHIINS Ha
peooJIeHHe 3aTpyIHeHUH. JlomycTMO Takke JToKalbHOe IepepacnpesiesieHne 1 MepecTaHOBKa 3JIEMEHTOB
coJiepKaHusl BHYTPU JaHHOTO Kilacca. KomnuuecTBo mpoBEpOUHBIX paboT (TeMaTHUYECKU 1 HTOTOBBIH
KOHTPOJIb Ka4eCTBa YCBOCHHUS Y4eOHOT0 MaTepuasia) U UX THI (CaMOCTOSTEIbHBIC U KOHTPOJIbHBIC PAaOOTHI,
TECThI) OCTAIOTCS HA YCMOTpEHUeE yuuTens. Taxke yunTenb BIPaBe YBEIUUNTh WIA YMEHBIIUTD YHCIIO
y4eOHBIX 4acoB, OTBeAEHHBIX B [IpuMepHoil paboueli mporpamme Ha 0000IICHHE, TOBTOPEHUE,



CUCTEMAaTH3AIHIO 3HAHUH 00yJaromuxcsi. EMMHCTBEHHBIM, HO TPUHIIUITAATHHO BaXKHBIM KPUTEPUEM,
ABIISIETCS TOCTH)KEHUE PE3yIbTaTOB 00YUEHHUs, yKa3aHHBIX B HACTOAIIEH MporpamMmme.

COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA" 5 KJIACC

HartypaJjbHble 4yucIa U HYJIb

Harypanpraoe uncno. P Harypansabix uncen. Yucno 0. M3o0pakeHne HATYpalbHBIX YHCET TOYKAaMU Ha
KOOpAMHATHOH (4nciaoBoif) npssMoid. [lo3unmonHas cucrtema cuuciaeHus. PuMmckas HyMmepanus Kak npumep
HENO3UIMOHHOM cucTeMbl cuncieHus. JlecaTuunas cucrtema cuucienus. CpaBHEHUE HATypaJIbHBIX YHUCEN,
CpaBHEHME HaTypaJbHbIX yHcen ¢ HylnéM. CriocoObl cpaBHeHus. OKpyriieHue HaTypaibHbIX unceln. CloxeHue
HATypaJIbHbBIX YHCEII; CBOMCTBO HYJIS MPH CIOKEHUH. BprunTanue Kak AeicTBHE, 00paTHOE CIOXKEHHIO.
VYMHOKEHUE HaTypaJIbHBIX YACEN; CBOWCTBA HYJIS U €IMHULBI IPM YMHOKEHUU. [[eleHne KaK IeHCTBUE,
oOpaTHOe yMHOKeHHI0. KOMITOHEHTHI 1elicTBU, CBsI3b Mex 1y HUMHU. [IpoBepka pe3ynbraTta
apupmeTrueckoro aerctaus. [lepeMecTuTenbHOE U COUETATEILHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXKEHUS, pacIipeIeInTEIbHOE CBOMCTBO (3aKOH) yMHOKeHUs. Vcnonp3oBanue OyKB 1i1st 0003HAUYCHUS
HEM3BECTHOTO KOMIIOHEHTA U 3aIIMCH CBOWCTB apu(pMETUYECKUX AeHCTBUI. JleTnTenu U KpaTHble YHUCIa,
pasnoxeHue Ha MHOkuTenu. [IpocTeie u coctaBuble yncina. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. [enenue c
ocratkoM. CTeneHp ¢ HaTypaJIbHbIM IOKa3aTelIeM. 3alliCh YKCiIa B BUAE CYMMBI Pa3psIHbIX CIaracMblX.
Yucnosoe BeIpakeHNE. BpluncieHne 3Ha4€HUI YUCIOBBIX BBIPAKEHUN; IIOPAJOK BBIIIOJHEHUS IEHCTBUM.
Vcnonb30BaHue MU BHIYMCIEHUSIX IEPEMECTUTENILHOTO U COUYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U
YMHOXEHHUS, paCpeIeINTEILHOIO CBOMCTBA YMHOKEHUS.

Apoou

[IpencraBnenne o aqpodu Kak crocoOe 3amucu 9acTu BeanunHbl. OOBIKHOBEHHBIE 1poou. [IpaBuibHbIe U
HenpaBwibHbIe ApoOu. CMenIanHas 1po0Ob; MpecTaBlIeHe CMEIIaHHOM Ipo0H B BUJIE HENPAaBUIbHOM Jpodu
Y BBIJICJICHUE 1I€TI0M YacTH YMCiia U3 HempaBuwiIbHOU ipodu. N3o0pakenue 1pobeil ToOUKaMu Ha YUCIOBOM
npsamoil. OcHoBHOE cBo¥icTBO Apodu. Cokparenue qpodei. [IpuBenenue qpodu kK HOBOMY 3HaMEHATEIIIO.
CpaBnenue npob6eii. CiioxeHue u BeIYUTaHuE Ipo0ei. YMHOKEHUE U JIeJIeHne Apo0eii; B3auMHO-00paTHBIE
npo6u. HaxoxaeHue yacTu 1es10ro U 1esoro no ero yactu. Jlecsruunas 3anuce npobeit. Ilpeacrasnenue
JECSITUYHOM 1poOu B BUEe 00bIKHOBEHHOW. 300pakeHne AecSITUUHBIX Apo0eil TOUKaMu Ha YMCIOBOMN
npsMoii. CpaBHEHHE IECATUUHBIX IpoOel. Apudmerndeckre AeHCTBH ¢ AECATUUHBIMU APOOSMHU.
OxpyrieHue JecsITUHUHBIX APOOeH.

Pelenue TeKCTOBBIX 33124

Pemenne TekcToBbIX 3a/1a4 apupmeTHUecKUM criocodoMm. Pemmenne norndyeckux 3anad. Pemenue 3amgay
nepedopoM BceX BO3ZMOXKHBIX BapuUaHTOB. Vcronp30BaHMe pU PELICHUH 3a/1a4 Tabaui u cxeM. Perenue
3a/1a4, Co/Iep KallluX 3aBUCMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMSI, pACCTOSIHUE; LIEHA,
KOJINYECTBO, CTOUMOCTh. EAMHUIIBI H3MEpeHus: Macchl, 00bEMA, LIEHBI; PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBs13b MEXly €IMHULIAMU U3MEPEHUSI KayKJI0M BETMUMHBI. PellieHnne 0OCHOBHBIX 3a/1a4 Ha Ipo0H.
[IpencraBieHne naHHBIX B BUJE TAOIUIL, CTOIOYATHIX IHATPaAMM.

Harnsanas reomerpust

Harnsaneie npencrasiaenus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yrol, JOMaHasl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YT01. [IpsmMoii, OCTpbIi, TyroN U pa3BEPHYTHIN yribl. [[nuHa oTpeska,
METPUYECKUE EIMHULIBI JUIMHBL. J[JIMHA TOMaHOH, IEpUMETP MHOTOYTOJIbHUKA. I3MepeHne u noctpoeHue
YIJI0B ¢ MOMOMIBIO TpaHcHopTupa. Harnsauaele npeactaBieHns o GUrypax Ha MioCKOCTU: MHOTOYTOJIbHUK;
NpSMOYTOJIbHUK, KBaJ[paT; TPEYTOJIbHUK, O paBeHCTBe (uryp. M3o0paxkenue puryp, B TOM yucie Ha
kieryaToit Oymare. [loctpoenne koHbUTYypaIuii U3 yacTel mpsiMOil, OKPY>KHOCTH Ha HETMHOBAaHHOU 1
kJjeryaroil Oymare. Mcnonb3oBanue cBOMCTB CTOPOH M YIJIOB IPSMOYTOJIbHUKA, KBaapaTa. [lnomans
IPSIMOYTOJIBHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 NMPSMOYTOJIBHUKOB, B TOM uucie puryp,
n300pakEHHBIX Ha KieTyaTol Oymare. Exunuiel uamepenus miomiaau. Harnsanele npeacTaBieHus o
IIPOCTPAHCTBEHHBIX (PUTYypax: MPsIMOYTOJIbHBIN Mapaenenumnes], Kyo, MHOrorpanHuku. Mzobpaxenue
IPOCTEHIINX MHOTOTPaHHUKOB. Pa3BEépTku KyOa n napamnenenunena. Cozganue Moeaeii MHOTOTpaHHUKOB
(13 Oymaru, mpoOBOJIOKH, TUTACTHIIMHA U Ap.). OObEM MPAMOYTOIBHOTO Napayuienenuneaa, kyoa. EauHuiss
U3MepeHus 00bEMa.

COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA" 6 KJIACC




HarypanbHble ynciia

Apudmerndeckue 1eHCTBUS ¢ MHOTO3HAYHBIMU HATypaJbHBIMU YUCIaMU. YUCIIOBBIE BBIPAXKEHHUS, TIOPSIOK
JEICTBUH, UCII0JIb30BaHKE CKOOOK. Mcnonb30BaHne Ipy BBIYUCICHUSIX IEPEMECTUTEIIBHOTO U
COUYETATEJILHOIO CBOMCTB CIIOKECHMS U YMHOXKEHUS, PACIPEACIUTEIBLHOIO CBOMCTBA YMHOKEHUA. OKpyTIcHHE
HATypaJbHbIX YHCeN. JlenuTenu u KpaTHbIE YUCiia; HAanOOIbIINI OOLHiA JeTUTENh 1 HAaMEHbIIIee o0IIee
KpaTHOE. J[eIMMOCTb CyMMBI U TPOU3BEACHHUS. JleIeHUE C OCTATKOM.

Apoon

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO IpO0H, CoKpaleHue 1podeil. CpaBHEHHE U YIOPsI0YMBaHUE
npo0eii. Pemenne 3a1a4 Ha HAXOXKACHUE YAaCTH OT LEJIOTO U IIeJIOT0 MO ero yacTu. JJpoOHOe Yucio Kak
pe3ynbTar aeneHus. [IpencraBienue qecsTHYHON 1poOU B Buje OOBIKHOBEHHON IPOOH U BO3MOXKHOCTb
npeCcTaBiIeHUs OOBIKHOBEHHOM IpOOH B BUAE ACCATUUHOM. JlecaTHUHbIe APOOH M METpUYeCcKas CUCTEMa Mep.
Apudmernueckue 1eHCTBHS U YUCIOBbIE BBIPAKEHUS ¢ OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMH.
OtHomrenue. Jlenenue B JaHHOM OTHOIIEHUH. Macmitad, nponopuus. [Ipumenenue nponopuuii mpu
pemenuu 3anad. Ilonsarue npouenTa. Beruncienue NponeHTa OT BEIUYMHBI U BEJIMYUHBI 110 €€ IIPOLCHTY.
BripakeHne mpoueHToB AeCATUIHBIMU ApoOsiMu. Perienune 3a1a4 Ha MPOLEHTHL. BripakeHre OTHOMEHHS
BEJIMYMH B IIPOLICHTAX.

ITos0kuTEIbHBIE M OTPULIATEIbHBIE YHCIA

[TonoxurenbHbIE U OTpULIATENbHBIE Yncia. Llenslie uncna. Moaynb uncia, reoMeTpuyYeCcKas HHTEpIpeTaus
Moy urciia. M3o0pakeHue yncen Ha KOOpAMHATHOM npsiMoid. YrciioBbie mpoMexyTku. CpaBHEHHE YnCe.
Apudmerndeckue 1eHCTBHS € MOJT0KUTEIBHBIMU U OTpULIATEIbHBIMU yncaamMu. [IpsiMoyronpHas cucrema
KOOpJMHAT Ha IIocKocTH. KoopimHaThl TOUKM Ha MJI0CKOCTH, abcuucca 1 opanHara. [loctpoenue Touek u
(Guryp Ha KOOpANHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpakeHUs

[TpumeHeHue OyKB /JIs 3alIICH MaTEMaTHYECKUX BbIpaXeHUH U npeuiokeHuil. CBoiicTBa apudMeTHuecKux
JieicTBUN. ByKBEHHBIE BBIPaKEHUS U YUCIIOBBIE ITOJCTAHOBKU. byKBEHHBIE PaBEHCTBA, HAXOXKICHUE
HEM3BECTHOT0 KoMIoHeHTa. ®opMyiibl; hopMysIbl IepuMeTpa U IUIOIAAN IPSIMOYTOJIbHUKA, KBajpaTa,
00BéMa mapanenenumnena 1 Kyoa.

Pelrenue TeKCTOBBIX 33124

Pemenne TekcToBbIX 3a1a4 apupmMeTHUEeCKUM criocoOoM. Perienne nornueckux 3agad. Perenue 3anau
nepebopoM BceX BOZMOXKHBIX BapUaHTOB. PelieHne 3aay, coepskalinx 3aBUCUMOCTH, CBA3BIBAIOIINX
BEJIMUMHBI: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BPEMSI,
00bEM paboThl. ENMHUIIBI M3MEpEHHsI: MAacChl, CTOMMOCTH; PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBA3b MEXAY
eMHMIIAMU U3MEPEHUS KaX101 Ben4YUHbI. Perienne 3a7a4, CBS3aHHbBIX C OTHOILIEHUEM,
IPONOPLHUOHAIBHOCTHIO BEJMUUH, TPOLIEHTaMU; pellleHue OCHOBHBIX 3a/1a4 Ha IpoOH U npoleHTsl. OneHka u
IPUKHUIKA, OKpYyIJIeHHe pe3yibTara. CocTaBieHne OYKBEHHBIX BBIPAKEHUH IO YCIOBHUIO

3agaun. [IpencraBieHne JaHHBIX ¢ TOMOIIBIO TabauIl U Auarpamm. CronbuaTbie TuarpaMMbl: YTEHUE U
noctpoeHue. YteHue KpyroBbixX Juarpamm.

Harasinnas reomerpust

Harnsnueie npencrasienus o Gpurypax Ha IjIoCKOCTU: TOYKa, IpsIMast, OTPE30K, JIy4, yroJl, JIoMaHasl,
MHOT'OYTOJIbHUK, YETBIPEXYIOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTh, KpYI. B3anMHoO€e pacrnonokeHue 1Byx
IPSIMBIX HA TUIOCKOCTH, NMapaJuleNbHbIe MpsiMble, IEPIIEHANKYIIIpHbIE TpsMble. MI3MepeHne paccTosiHUi:
MEXy IBYMs TOUKaMH, OT TOUKH JI0 IPSIMOM; JUIMHA MaplIpyTa Ha KBaJpaTHOU ceTke. Mi3mepenue u
IIOCTPOEHNE YIJIOB C MOMOIIBIO TPAHCIIOPTHPA. BHUJIBI TPEYTOIBHUKOB: OCTPOYTOJIBHBIN, IPSIMOYTOJIbHBIH,
TYIOYTOJIbHBIN; paBHOOEIPEHHBIN, pABHOCTOPOHHHH. UeTHIPEXYTONbHUK, TPUMEPHI YETHIPEXYTOITBHUKOB.
[TpstMmOyTONBHUK, KBaApaT: UCIOIb30BaHIE CBOMCTB CTOPOH, YIJIOB, AuaroHaneil. M3o0paxxenue
reoMeTpruYecKuX (puryp Ha HETMHOBAHHOM Oymare ¢ UCIOJIb30BaHUEM LIUPKYIIS, TUHEHKH, YTOJIbHUKA,
Tpancnoptupa. [loctpoenus Ha kierdaroit Oymare. [lepumerp mHoroyronbauka. [lonstie miuomaau Gurypsi;
eIMHUIIBI n3MepeHus miommaay. [Tpubnmxénnoe naMepenue miomanu Guryp, B ToM 4Yuciie Ha KBapaTHON
cetke. [IpubnmxénHoe n3MepeHne JUIMHbI OKPY>KHOCTH, IJIo1aau kpyra. CUMMETpHs: LIEHTpaJIbHasA, 0OCeBas
U 3epKajbHasg cumMmerpuu. [loctpoenne cumMeTprudHbIX ¢uryp. Harnsaasie npeicraBieHus o
IIPOCTPAHCTBEHHBIX (PUTypax: mapauienenunea, Kyo, npusma, nupaMua, KOHyC, LMIHHAP, map u chepa.
N3o6paskenue nmpocTpaHCTBEHHBIX Guryp. [IpuMeps! pa3BEPTOK MHOTOIPaHHHUKOB, IIMJIMHJIPA U KOHYCA.
Cozmanne Mojieseit mpoCcTpaHCTBEHHBIX puryp (13 Oymaru, mpoBOJIOKH, TNIACTUINHA U 1p.). [ToHsTHE
00bEMa; eTMHUIBI 3MepeHus 00bEMa. OOBEM NPAMOYToIFHOTO Mapaiesienunesa, Kyoa.



COJEPKAHUE YYEBHOI'O KYPCA "AJITEBPA" 7 KJIACC

Yuciia 1 BHIYHMCICHHSA

PanmonaneHbie yncia.

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOM (popMbl 3anucu n1pobdeit k apyroi. [lonsTue
paLMOHATIBHOIO YNCIIA, 3alIMCh, CPABHEHUE, YIIOPSA0UMBAaHUE pallMOHAIBHBIX yhcen. Apudmerndeckue
JEICTBUS C pallMOHaIbHBIMU YKcaamMu. Pelenue 3a1a4 u3 peaabHOW NPAKTUKY Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTesIeM: ONpe/ieieHne, IpeoOpa3oBaHne BbIPAKEHUI Ha OCHOBE OIIpeeNIeHM s,
3anuck OonbImmx yuces. [IporeHTsl, 3amuch NPOLUEHTOB B BUIE APOOH U APOOH B BUJIE MPOLEHTOB. Tpu
OCHOBHBIC 3a/1a4¥ HA ITPOLICHTHI, PEILICHUE 3a1a4 U3 PEATbHOU TPAKTUKH.

[IpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIIN HAaTYPAJIbHBIX Yncell. PeanbHble
3aBUCUMOCTH, B TOM YHUCIIE IIpsAMasi U 00paTHas IpONOPLUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JloNyCTUMBbIE 3HAaYEHUS IEPEMEHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXKy BETMUYUHAMHU B BUiE (opMyIbl. Beranciaenus no popmymnam.
[IpeoOpa3oBanue OYKBEHHBIX BbIpaKEHUI, TOKAECTBEHHO PaBHbIE BBIPAXKEHUsI, [IPaBUiIa IPeoOpa3oBaHus
CYMM | IIPOU3BECHHH, TIPABHUIIA PACKPBITHS CKOOOK U MPUBEICHUS IMOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnnHowieHbl 1 MHOTrowIeHbl. CreneHb MHOrowieHa. CloXeHue, BBIYUTaHUEe, YMHOKEHHUE MHOTOYJICHOB.
@opMyIbl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U KBaJapaT pazHocTU. Popmyra pa3HOCTH KBaJpaToOB.
Pa3noxeHne MHOrO4JI€HOB HA MHOKUTEH.

YpaBHeHus

VYpaBHeHME, KOPEHb YpaBHEHHUS, IpaBUiIa IPeoOpa30BaHusl ypaBHEHUS], PABHOCUIIBHOCTD

ypaBHEHHUN. JINHENHOE ypaBHEHHE C OJJHOM NIEPEMEHHOM, YNCIIO KOPHEN JTMHEWHOTO YPaBHEHM S, PEILICHUE
JUHENHbIX ypaBHeHUH. CocTaBiieHUuE YpaBHEHU 110 YCIOBUIO 33/1a4u. PelieHue TeKCTOBbIX 3a/1ad ¢
MOMOIIBIO ypaBHEHUH. JInHeliHOoe ypaBHEHHE C IBYMs IEpEMEHHBIMU U ero rpaguk. Cucrema aByx
JMHENHBIX YpaBHEHUH ¢ IBYMs IepeMEHHbIMU. Pelienne cucreM ypaBHEHUH ciocoOOM MOJCTAHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 ¢ ITOMOILBIO CUCTEM YPaBHEHMIA.

Koopannartel u rpadpuxku. ®yHkuuun

Koopaunara Touku Ha npssMoi. YuciioBele MpoMexyTkH. PaccTosiHre Mexay AByMs TOUKaMH KOOPIUHATHOU
npsimoit. [IpsmMoyronpHas cucrema koopauHat, ocu Ox u Oy. AGciucca U opuHaTa TOYKH Ha KOOPJAUHATHON
iockocty. [Ipumeps! rpadukos, 3a1anHbIX GopMynamu. UTeHre rpaMKOB peaabHbIX 3aBUCUMOCTEH.
[Honstne pynkuuu. I'papuk pynkuuu. CoiictBa pynkuunii. JIunelinas ¢pynkuus, e€ rpapuxk. I'papuk
¢ynkuuun y= IxI. I'paduueckoe penieHne TMHEHHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX YpPaBHEHUH.

COAEP) KXAHUE YYEBHOTI'O KYPCA "AJITEBPA" 8 KJIACC

Yucjia v BLIYMCIEHUS

KBaapaTHslit kopeHb u3 uncina. [lonsarue o0 upparmoHaabHOM Yrcie. J[ecITHIHbIE MPUOTNKEHUS
HppalMoHaIbHBIX yncen. CBONCTBA apuMETUUECKUX KBAPATHBIX KOPHEH U UX TPUMEHEHHUE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHU U BEIUMCICHUSIM. JleficTBUTEIbHBIC YHCTIA.

CreneHb C HeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.

Auredpanyeckune BbIPaKeHUs

KBanpatHblii TpEXUsIeH; pa3ioKeHUe KBaIPaTHOTO TPEXUIEHA Ha MHOKUTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apodu. CriokeHue, BEBIMUTaHUuE, YMHOXKEHUE,
JesieHre anredbpandeckux Apooeil. ParmonansHblie BepaXkeHUs U UX peoOpa3zoBaHUe.

YpaBHeHUs M HEpABEHCTBA

KBaapatHoe ypaBHeHHe, popMyia KopHel KBaJApaTHOTO ypaBHeHUs. Teopema Buera. Pemenne ypaBHeHuid,
CBOJSIIUXCS K TMHEHHBIM U KBaapaTHBIM. [IpocTeiire npoOHO-paoHaIbHbIE YPaBHEHHS.

['padpuaeckas maTEpHpETALINS YPABHEHUN C JBYMSI IEPEMEHHBIMH M CHCTEM JINHEWHBIX YPABHEHHH C IBYMS
nepeMeHHbIMU. [IpuMeps! pelieHns cucTeM HeTMHEWHBIX YPaBHEHUN ¢ ABYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 337124 anreOpandecKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHOM NIepeMEHHON. PAaBHOCUIIBHOCTE HEPaBEHCTB.
JIuHeitHbIe HEpaBEHCTBA ¢ OAHOM NepeMeHHON. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.



DOyHKIUHA

[Tonsitne pynkuu. O6IaCcTh OMpeeIeHUsT U MHOXKECTBO 3HaUeHHH QyHKIUU. CriocoOb! 3a1anus PyHKITUH.
I'padux ¢pynkunu. Urenue cBoiicTB ¢pyHkuuu no e€ rpapuxy. Ilpumepst rpadhukoB GyHKINH, OTpaKAFOIIUX
pealibHbIE MPOLIECCHI.

QDyHKIUH, OMMCHIBAIONIUE MPSIMYIO B OOPaTHYIO MPOMOPIIUOHAIBHBIE 3aBUCUMOCTH, UX I'papUKH.

OyHKIHU Y = X%, Y = X3, F\/X, y= IxL

I'paduueckoe pemienre ypaBHEHUI U CUCTEM YPaBHEHHIA.

COJAEPKXAHUE YYEBHOI'O KYPCA "AJITEBPA" 9 KJIACC

Yucia 1 BBIYMCICHUSA

JlelicTBUTENbHBIC YHCIIA.

PanyonanbHble yncia, MppalioOHaIbHbIE YK CIIa, KOHEUHbIE M OECKOHEUHbIE JIECATUYHbIE JpoOr. MHOXKECTBO
JIeCTBUTENLHBIX YUCEN; ICHCTBUTENbHBIEC YHCIIa KaK OECKOHEUHBIE JIeCATUYHbIE Jpodu. B3aumuo
OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JECHCTBUTEIbHBIX YNCEN U KOOPAUHATHOM MPSAMOIA.
CpaBHEHUE IEHCTBUTEIBHBIX YHCEIN, apu(METHUECKHIE JCHCTBUS C IEHCTBUTEIBHBIMU YHCIIAMHU.
W3mepenus, npuOIMKEHHs, OLIEHKU.

Pa3zMepsl 00bEKTOB OKPYXKAIOIIETO MUPA, JITUTEILHOCTH MPOLIECCOB B OKPYKAIOIIEM MHPE.
[TpubnnxEHHOE 3HaYEHNE BEIMYMHBL, TOYHOCTb pubnmxkenus. Oxpyrienue uncen. [Ipukuaka u oleHka
pe3yJIbTaTOB BBIYUCIICHU.

YpaBHeHUs] M HEPABEHCTBA

YpaBHEHHUs C OJHON IIEPEMEHHOM.

JIuneiinoe ypaBHeHue. Pemenne ypaBHeHU, cBoAAIMX s K IMHENHBIM. KBazpaTHoe ypaBHeHue. Peenue
YpaBHEHUH, CBOAAIIMXCA K KBaJpaTHbIM. bukBaapaTtHoe ypaBHeHue. [IpuMepsl penieHus: ypaBHEHUN TPEThen
U 4eTBEPTOM CTeNeHel pa3iiokeHueM Ha MHOXKUTeNU. Pemenre 1poOHO-palimoHanbHbIX ypaBHeHul. Peenne
TEKCTOBBIX 3aJ1a4 alNreOpandeckuM METOA0M.

CucreMsl ypaBHEHHH.

VYpaBHeHUe ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JIMHEHHBIX YpaBHEHUH ¢ JBYMsI
IepeMEHHBbIMU. Perienne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX JUHEHHOE, a IPYroe — BTOPOU
cteneHu. ['paduyeckas HHTEpIpeTaLUs CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Penienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM CocoOoM.

HepasencrBa

YucioBble HEPABEHCTBA U UX CBOMCTBA. PellieHne IMHEMHBIX HEPABEHCTB ¢ OJHOM NIepeMeHHOM. Pelenne
CHCTEM JIMHEHHBIX HEPAaBEHCTB ¢ OJHOM nepeMeHHor. KBajpaTHeie HepaBeHcTBa. [ padudeckas
UHTEpIPETALM HEPABECHCTB U CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DOyHKIUHA

KBanpatuunas QyHnkius, e€ rpaduk u cBoiictsa. [lapabona, KoopaAnHATHI BEpIIMHBI TapadOJIb, OCh
CUMMETPUU NapaboJIbI.

I'paduxu Gpymxmmit: y = kx, y=kx+b, y=k/x. Y=Vx, y=x*. y = | x I 1 ux cBoiicTBa.

YuciioBbIe N0CJIE10BATEIBHOCTH

Omnpenenenue 1 crocoObl 3a/1laHMUs YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[TonsiTve YMCIIOBOM MMOCIIEAOBATENBHOCTH. 3aJaHKE MTOCIEA0BATEILHOCTH PEKYPPEHTHOM (popmynoi u
dbopmynoit nN-ro uneHa.

ApudmeTrnueckasi U reoMeTpUUYecKas porpeccuu.

Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyisl N-ro wieHa apuPpMeTHIecKol 1
F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N3o6pakenue wieHOB apu(PMETHIECKON U TEOMETPUUECKON IPOTrpecCcuii TOUKaMu Ha KOOPAMHATHON
IJIOCKOCTH. JIMHENHBIN U 3KCITOHEHIMAIbHBIN pOoCT. CIIOKHBIE POLEHTHI.

COJEPKAHUE YYEBHOTI'O KYPCA "I'EOMETPUA" 7 KJIACC

Hauanbubie nouarus reomerpun. Todka, nmpsimasi, OTpe30K, JIyd. YT0j. Buael yriios. Beprukaibusie u
cMexHbIE yribl. buccekTpuca yrina. JIomanasi, MHOrOyroybHHUK. [IapaienbHOCTh U IEPICHANKYISIPHOCTD
IPSIMBIX.



Cummerpuunsbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUU. [IpuMepsl CUMMETPUU B OKpY KalOIIeM
MUDE.

OCHOBHBIE TIOCTPOCHHUS C TIOMOUIBIO IUPKYJIS U TuHelKku. TpeyronsHuk. Bricota, Meauana, OuccekTpuca, ux
CBOIICTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa U IpU3HAKU paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipiu3Haky paBeHCTBA TPEYTOIbHUKOB.

CBolicTBa U NPU3HAKY MapaJlJIeNIbHBIX IPsiMbIX. CyMMa yTJIOB TPEYroibHUKA. BHEIIHNE yTIiibl TpeyroyibHUKA.
[TpsimoyronbHbIN TpeyrojJbHUK. CBOWCTBO MEIUAHBI IPSIMOYTOJIBHOIO TPEYTOJIBHHUKA, IPOBENEHHON K
runotenyse. [IpusHaku paBeHCTBa NPAMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpAMOYTrOJIbHBIN TPEYTOJIBHUK C YIJIOM
B 30°.

HepaBeHncTBa B reoOMeTpuu: HEPAaBEHCTBO TPEYIOJIBbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeOpema o
OosblIeM yriie u O0JbLIeH CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAS.

I'eomerprueckoe MecTo Touek. buccekrpuca yria v CepeIMHHBIN NEPIEHANKYJIISAP K OTPE3KY KaK
FE€OMETPUUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U JuaMeTp, UX cBoiicTBa. B3aumMHoe pacnonoxeHre OKpyKHOCTH U IPSIMOH.
KacarenbHas u cexymas K okpykHOCTH. OKpY>KHOCTb, BIIMCaHHAs B yrojl. BnucanHas 1 onucanHas
OKPY’KHOCTH TPEYI'OJIbHHKA.

COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPHUA"8 KJIACC

YereipéxyronpHuku. IlapamienorpaMM, ero npu3Haku U cBoicTBa. YacTHbIE ciaydyau napajuieorpaMMoB
(mpsAMOYTOJILHUK, pOMO, KBaJipaT), UX IIPU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKasl Tpaneuusl, €€ CBolcTBa
u npusHaky. [IpsamoyrosnapHas Tpanenus.

Meron ynsoenust Mmeauansl. LlentpansHas cummerpus. Teopema daneca U TeopeMa 0 MPONOPLHOHATIBHBIX
OTpe3Kax.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKa.

[Tono6ue TpeyroabHUKOB, Ko3ppuuneHT noxodus. [IpusHaku nogodus TpeyroiabHUKOB. [Ipumenenue
10100Usl IIPH PEIIeHUH TPAKTUYECKUX 3a/1au.

CgoiicTBa muiomaaei reomerpuueckux ¢puryp. @opmyssl Ajs MIIOLIAU TPEYrolbHUKA, TapajjienorpaMmma,
pomOa u Tpanenuu. OTHOLIEHUE TUIOIMAEeH MOAOOHBIX QUTYD.

Brruncnenue niomaaeil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenue Teopems! [ludaropa npu pemieHny NpakTUUYECKUX 3ajau.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTIja MPSIMOYTOJBHOIO TpeyrojabHuKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. Tpuronomerpuueckue ¢pyHkiuu yrios B 30°, 45° u 60°.

BrnvcanHbIE M IEHTPANIBHBIE YIUIBI, YTOJ MEKIY KacaTEeIbHONW U XOPIOU. YTIIBI MEXAY XOPJIaMHU U CEKYLIUMHU.
Brnucannble u onrcaHHbIe YETHIPEXYTONBHUKHU. B3anuMHoe pacniosnoxkeHue 1ByX okpyxHoctell. Kacanue
OKpykHOcTell. O01Iue KacaTelbHbIE K ABYM OKPYXHOCTSIM.

COAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUSA"9 KJTACC

Cunyc, kocunyc, TareHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIBI
IIPUBEICHUS.

Pemenue tpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHne npakTH4eckux 3a1ad ¢
UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue mogobus. [Togodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o Ipon3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BENECHNUN OTPE3KOB CEKYILHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BexTop, 1rHa (MO1yJ1b) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHUBOIOIOKHO HAIIPABJIEHHBIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalluy HaJl BEKTopaMu. PaznokeHue BeKTopa 1o JByM
HEKoJIIMHEapHbIM BekTopaM. KoopanHaTel BekTopa. CKanspHOe POU3BEAECHUE BEKTOPOB, IPUMEHEHHE IS
HaXO0XKJCHU JJIUH U YTJIOB.

JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHHUS IIPSIMOU U OKPY>KHOCTH B KOOPJIMHATaX, IEPECEUEHHE
OKpY’KHOCTEH U mpMBIX. MeToJ KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[MHa OKpyXHOCTH. ['pagycHas U paauaHHas Mepa yriia, BBIYMCICHUE UIUH
IyT OKpy>kHOcTel. [Inomane kpyra, cekTopa, CerMeHTa.



JIBMOKEHUS TIJIOCKOCTH ¥ BHYTPEHHHE CUMMETpUU GUTyp (31eMeHTapHbIe npeacTaBienus). [lapamnensHblit
nepenoc. [ToBopoT.

COJEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTUKA" 7 KJIACC

[IpencraBnenne JaHHBIX B BUJE TaOIUI], TUArpaMm, rpadukoB. 3anoaHeHue TabIull, YTEHHUE U IOCTPOCHHE
JauarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX). UTeHME rpadKOB peaabHbIX MporeccoB. M3BneueHune
UH(POPMALIMU U3 TUarpaMM U TaOJUI], UCIIOIb30BAHUE U UHTEPIPETAIHS JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpeiHee apudmeTnyeckoe, Mearana, pa3mMax, Haubosbllee 1 HauMEeHbIIee
3Ha4YeHHs Habopa YMCIIOBBIX JaHHBIX. [[puMepsl cirydaitHOH N3MEHUYNBOCTH.

Cry4aifHbIl SKCTIEPUMEHT (OMBIT) U CiTy4yaiiHOe coObITHE. BeposaTHOCTh 1 YacToTa. Posib MajoBepOsSTHBIX U
NPaKTUYECKH JOCTOBEPHBIX COOBITHI B IPUPOJIE U B 001IecTBe. MOHETa U UrpajbHAs KOCTh B TEOPUU
BEPOSATHOCTEM.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yucno pédep u cymmapHas cternenb BepunH. [Ipeacrasienue o
cBs3HocTH rpada. Lenu u ksl [lytu B rpadax. O6xox rpada (sitnepos myTs). [Ipencrasienue 06
OpHEHTHPOBAaHHOM rpade. Pemenne 3agad ¢ momMomipo rpados.

COJEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA" 8 KJIACCC

IIpencraBieHne naHHBIX B BUJE TaOIULL, AUarpaMm, rpadukoB. MHOXKECTBO, 3]IEMEHT MHOKECTBA,
noJIMHOecTBO. Onepanuy HaJl MHOYKECTBaMH: 00beIMHEHHE, ITepeceueHue, fonoiaHenue. CBoicTBa
orepanuil HaJl MHOKECTBAMU: IIEPEMECTUTEIILHOE, COUETATENBHOE, PACIIPEACIINTENBHOE, BKIIOYCHHUS.
Hcnonb3oBanue rpaduyeckoro npeacTaBieHUus] MHOXKECTB JIJISl ONMCAHUS PealbHBIX IIPOLECCOB U SIBJICHUM,
IIPY PELICHUY 3a7ay.

N3mepenue paccenBanus AaHHbIX. Jlucriepcus U CTaHAAPTHOE OTKJIIOHEHHE YMCIIOBBIX HAOOpoB. JluarpamMmma
paccenBaHMs.

OnemMeHTapHbIe cOOBITUS ciay4aiiHoro onbiTa. CitydaiiHble coObITHS. BeposiTHOCTH cOObITHI. ONBITHI €
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHAMU. CitydaiiHblil BBIOOpP. CBsI3b MEXKAY MAJIOBEPOSTHBIMU U
MPAKTUYECKHU TOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOILIECTBE U HAYKE.

JepeBo. CBoiicTBa 1E€pEBBEB: €AMHCTBEHHOCTD ITYTH, CYILIECTBOBAHUE BUCSUEH BEPIINHBI, CBA3b MEKIY
YHCIIOM BepUINH U yuciioM pédep. IIpaBuno ymHoxkeHus. Pemenne 3a1au ¢ noMoIibio rpagos.
[TpotuBononoxkHbIe coObITUA. [narpamma Ditnepa. O0beaAnHEHUE U TiepeceueHre coobTuil. HecoBmecTHbIe
coObITHsl. PopMyJia CII0KEHUSI BEPOSITHOCTEH. Y ciioBHas BepoaTHOCTb. [IpaBuio ymHoxxenus. HezaBucumblie
cooniTus. [IpencraBnenue skcriepuMenTa B BUJIE iepeBa. Perienue 3a1a4 Ha HaX0X/1eHHE BEPOATHOCTEN CIo
MOIIIBIO JIEpPEeBa CIYYaitHOTO KCIIEPUMEHTA, TUarpamm Dujepa.

COJEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA" 9 KJIACC

[IpencraBienue naHHBIX B BUJE TaOIULL, JUarpaMm, rpauKkoB, MHTEpIIpeTalis JaHHbIX. YTeHne U
MOCTPOEHUE TabIu1], Tuarpamm, rpa@uKoB MO PeaTbHBIM JaHHBIM.

[lepectanoBku u paxropuan. Coueranus u uucio couetanuid. Tpeyronbuuk [Tackans. Pemenue 3agau c
MCIIOJIb30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CitydaifHbIN BBIOOP TOUKU U3 (PUTYpHI Ha MJIOCKOCTH, U3 OTPE3Ka U U3 AYTU
OKPY’KHOCTH.

Wcneiranne. Yenex u Heynauya. Cepus ucnelTanuii 10 nepsoro ycnexa. Cepus ucneltTanuii bepayminn.
BepositHocTH cOOBITHI B cepun UcbITaHUN bepHyu.

CrnyuaiiHas BeJIMUMHA U paclpeesieHue BEposiTHOCTe. MareMaTndeckoe oxxuanue u gucrnepcus. [Tpumepsr
MaTEeMaTUYECKOro 0OKUAAHUSA KaK TEOPETUUECKOTO CPEHETO 3HAYEHUS BEIMYMHBL. MaTeMaTnieckoe

OKHNJJaHUC U JUCIICPCHUA CHy‘-IElﬁHOfI BCJIIMYMHBI «YHUCJIO YCIICXOB B CCPUN HUCITBITAaHUHN BCpHy'J'IJ'II/I)).
[onsiTre o 3akoHe GonbmIMX ynces. Vi3MepeHne BepOSITHOCTEH € MOMOINBIO 4acToT. Ponb M 3HaueHHWe 3aKOHa OOJBIIMX YHCEN B
HpUpoJe U 00IIeCTBe.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI 5 KJIACC

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl ydeOHOro npeamera «MaTeMaTuka» XapaKTepUu3yrTCs:
IIaTproTHYeckoe BOCIUTAHHE:



MPOSIBJICHUEM MHTEpEca K MPOLUIOMY M HACTOALLEMY POCCUMCKOM MaTeMaTUKU, IEHHOCTHBIM OTHOIIIEHHEM K
JIOCTUKEHUSIM POCCUMCKUX MAaTeMaTUKOB M POCCUICKOM MaTEMAaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ITUX
JTOCTHXKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U Peali3allii €ro MpaB, IPEICTaBICHUEM O
MaTEeMaTHYECKHX OCHOBaX (PYHKIIMOHHUPOBAHHMS PA3IMUYHBIX CTPYKTYP, ABJIECHUN, IPOLIETYP TPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYKICHHUIO STHUCCKUX TIPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM IPUMEHEHUEM JOCTHKECHUM
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO.

TpyaoBoe BocliMTaHue:

YCTaHOBKOM Ha aKTUBHOE Y4acTHE B PELICHUHU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH,
OCO3HAaHUEM BOKHOCTH MaTEMaTHYECKOTO 00pa3oBaHMs Ha MPOTSHKCHUH BCEH JKU3HU IS YCTICIITHOM
po(heCcCHOHATTLHOM NESTEILHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA; OCO3HAHHBIM BRIOOPOM H
MOCTPOCHHUEM UHAMBHUAYAIBHON TPAeKTOpUU 00pa30BaHUsl U KU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX
MHTEPECOB M 0OIIECTBEHHBIX MTOTPEOHOCTEHA.

JcTeTnvecKoe BOCIUTAHME:.

CIOCOOHOCTBIO K AMOILIMOHATBHOMY U ACTETUYECKOMY BOCTIPUATHIO MaTEMAaTHYECKUX 00BEKTOB, 3a/1a4,
pELIeHUH, pacCyXI€HHI; YMEHHUIO BUJETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE.

LleHHOCTH HAYYHOTO0 MO3HAHUSA:

OpHUEHTAIINeH B ESTEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTABICHHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTUSI YEJIOBEKA, TPUPOIBI U 00IIECTBA, TIOHUMAHUEM MAaTEeMaTHYeCKON HAYKH Kak
chephl YETOBEUYECKOM IeITEIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYUMOCTH JIJISI PA3BUTHUS IIUBUIIN3AIINH;
OBJIQJICHHEM SI3bIKOM MAaTEMaTHKH U MAaTEMaTHYECKON KyJIbTYpPOU Kak CPEACTBOM MO3HAHUS MUPA;
OBJIQJICHUEM IIPOCTEHIITMMU HaBbIKAMH UCCIE0BATEIbCKON NEATEIbHOCTH.

du3nvecKoe BoOCNUTAHNE, (POPMUPOBAHUE KYJIbTYPbI 310POBbSl U SMOIHOHAJIBHOIO 0JIATONOJIYYHS:
TOTOBHOCTBIO MPUMEHSATh MaTeMaTUUECKHE 3HAHHs B MHTEPECAX CBOETO 3/I0POBbs, BEJIEHUS 37J0POBOro oOpasza
YKU3HH (3J0pPOBOE MUTAHKE, COATAHCUPOBAHHBINA PEXXUM 3aHATHIA U OTAbIXA, pEryJisipHas Gunyeckas
AKTUBHOCTH); c(hOPMHPOBAHHOCTHIO HAaBbIKA peleKcru, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€
mpaBa JAPyroro 4ejaoBeKa.

IKo0JI0rHYecKoe BOCIUTAHNE:

OpUEHTAIIMEN Ha MPUMEHEHHE MaTEeMAaTHUEeCKUX 3HAHUHN IS pelIeHus 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpPY’KaroIlle cpebl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUM AJI OKPYKAOIIEH
Cpebl; OCO3HAHUEM TJI00AIBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U ITyTel UX pelIeHusI.

JInuHOCTHBIE pPe3yJIbTaThl, 00eceYHBAOIINME AJANTALMI0 00y4aI0IIerocsi K M3MEeHSIIHUMCS YCJI0BHAM
COLMAJILHOM ¥ MPUPOJAHOM CpPebl:

TOTOBHOCTBIO K JACHCTBUSAM B YCIOBHUSX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBO€H KOMIIETEHTHOCTH
4yepe3 MPaKTUYECKYIO JIEATeTbHOCTh, B TOM UKCJIE YMEHHE YUUThCS Y IPYTUX JIFOJEH, MpuoOpeTaTh B
COBMECTHOM JESTEIbHOCTA HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTUX;

HE0OXOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH UJIEH, TTOHSITHS, TUIIOTE3bI
00 00BeKTaxX U SBIEHUSX, B TOM YHCIIe paHee HEM3BECTHBIX, 0CO3HABATH ACPHUIIMTH COOCTBEHHBIX 3HAHHMA U
KOMITETEHTHOCTEH, TUTAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK BBI3OB,
TpeOYIOMM KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U IEUCTBHS, (OPMYITHPOBATH U OIEHUBATH
PHUCKH U TOCIECTBUS, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MPOTrpaMMbl yueOHOTo mpeamMeTa «MaTemMaThkay XapakTepUu3yrTCs
OBJIQJICHUEM YHUBEPCANbHBIMU HOZHABAMEIbHBIMU OeliCMBUSIMU,

VHUBEPCAIbHBIMU KOMMYHUKAMUBGHBIMU OeliCMBUAMU U YHUBEPCATIbHBIMU PeZYIAMUBGHBIMU OellCTNEUIMUL.

1) Vuusepcanvhvie noznagamenvnule oelicmaus obecneuusarom hopmuposanue 6a308bix KOCHUMUBHBLX
npoyeccos 0oyuaruuxcs (0coeHue Memo0o08 NOHAHUS OKPYHCAIOUIe20 MUpA, NpUMeHeHUe 102ULeCKUX,
uccnedo8amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble Jornveckue aJeCTBUS:

BBISIBIIATD U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHUECKUX OObEKTOB, MOHITHHA, OTHOIICHUN
MEXY MOHSATUSIMHU;



dbopMyIUpOBaTh OMpeelieHs] TOHITHI; YCTaHABIIUBAThH CYIIIECTBEHHBIN MPU3HAK Kiaccu(UKaImm,
OCHOBaHUs AJi1 00001EeHUS U CpaBHEHUS, KPUTEPUH ITPOBOJMMOTO aHAIN3a; BOCIIPUHUMATh, POPMYIHPOBAThH
U Ipeo0Pa30OBBIBATE CY)KJICHHS: YTBEPAUTEIbHbIE U OTPULIATENIbHbIC, €IMHUYHBIE, YACTHBIE U 00IIHE;
YCIIOBHBIE; BBISIBIISTH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpPEUHs B aKTax, JaHHBIX,
HaOJIOICHUSX U YTBEPKICHUSX;

npeiaraTh KpUTEpUU IS BBISIBICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIl;

JIEJIaTh BBIBOJIBI C UCTIOJIB30BAHNEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIIOUEHU M0 aHaJIOTHH;

pa3dupaTh JOKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKIACHUHN (TIPSAMBIE U OT IPOTHBHOTO), IPOBOJUTH
CaMOCTOSITENIbHO HECTIOKHBIE TOKa3aTeIbCTBa MaTeMaTHUECKHX (DaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MPUBOUTH TPUMEPHI M KOHTPIIPUMEPHL;

000CHOBBIBaTh COOCTBEHHBIC PACCYKICHHSI; BRLIOMPATh CIIOCOO pelIeHus yaeOHOM 3a1aun (CpaBHUBATH
HECKOJIbKO BAPHAHTOB PELICHUS, BBIOMpPATh HanboIIee MOAXOIAIINN C YIETOM CAaMOCTOSTENILHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBaTe/bcKue 1ecTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

(dbopMyHpOBaTH BOIIPOCHI, GPUKCHPYIONINE IPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIIHHO YCTAHABIMBATD
HCKOMOE€ U JIaHHO€, (POPMHUPOBATH TUTIOTE3Y,

apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

MPOBOAMTH 10 CAMOCTOATEIHHO COCTABIIEHHOMY IJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeT0BAaHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOOiA;
CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIECHNUS U BHIBOJBI 110 Pe3yIbTaTaM MPOBEIEHHOTO HAOIIOACHNUS,
UCCIIEIOBaHMSI, OLIEHUBATH JJOCTOBEPHOCTD MOJyYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHHI;
IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECcca, a TAKXKE BBIIBUTATh IMPEIIONIOKEHHUS O €0 Pa3BUTUU B
HOBBIX YCJIOBUSIX.

Pabora ¢ nnpopmanmeii:

BBISIBIISITH HEJJOCTATOYHOCTD U H30BITOYHOCTD MH(POPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIS PEUICHHUS 3a/1a4H;
BBIOHpaTh, aHATH3UPOBATH, CHCTEMAaTU3UPOBATh U HHTEPIIPETHUPOBATH MH(POPMALINIO PA3TUYHBIX BUIOB
dbop™m mpeacTaBIeHUS;

BBIOUpaTh PopMYy MpecTaBICHH HHPOPMAINH U WLTIOCTPUPOBATH peliaeMble 3aaui CXeMaMu,
JuarpamMmamu, HHOM rpaguKkoil 1 uX KOMOMHAIUSAMUY;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO KPUTEPHSIM, MIPEAT0KEHHBIM YUUTEIEM UITH CPOPMYTUPOBAHHBIM
CaMOCTOSITEITBHO.

2) Vhusepcanvhvle KOMMYHUKAmMuUGHbLE 0elicmaus 06ecneuusaiom cqhopmMupo8anHoCmb COYUATbHBIX
HABBIKO8 00Y4aAIOUWUXCHL.

Oo0menne:

BOCIIPHHUMATH U (DOPMYITHPOBATH CYX/IEHUS B COOTBETCTBHHU C YCIOBHSIMH U IIETISIMH OOIICHNUS;

SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS
10 XO/y pEIIeHUs 3a/1a4, KOMMEHTHPOBATh MOJIYYCHHBIN PE3YIIbTaT; B X0JI€ 00CYKICHHS 33JaBaTh BOIIPOCHI
IO CYIIIECTBY 00CYXIaeMOi TeMbl, MPOOIEMBI, pelIaeMo 3a/1auu, BEICKA3bIBATh UJI€H, HAIleIEHHBIE HA TIOUCK
peleHus;

COTIOCTABJISITh CBOU CYXJICHUS C CYKJACHUSIMH IPYTHX YYACTHUKOB Jaiora, OOHapyXKUBaTh pa3udue u
CXOJICTBO ITO3UIIHI;

B KOPPEKTHOH opme GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEJICTaBIISITh PE3YyIbTAThI PEIICHHUS 3a7a9H, SKCIIEPUMEHTa, HCCIIeJOBAHUS, TPOCKTA;

CaMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIJICHUS C YUETOM 3a]a4 IPE3EHTAIIMM U OCOOCHHOCTE! ayJUTOPHUH.
CoTpyaHn4ecTBo:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIBHON paOOTHI MPU PEUICHUH YI€OHBIX
MaTeMaTHYECKUX 3a]1ad;

MPUHUMATS 1€JTb COBMECTHOMU ACSITENTbHOCTH, TNIAHUPOBATH OPTaHU3AII0 COBMECTHOUW PabOTHI,
pacrpenenaTh BUAbI paboT, JOrOBapUBATHCS, 00CYKIaTh MPOIECC M Pe3yabTaT paboThI;

0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH; y4acTBOBATh B IPYMIIOBBIX (opMax paboTsl (00CykaeHUs, OOMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI H JIp.);

BBITIOJTHATH CBOIO YacTh paOOThI U KOOPAMHHUPOBATH CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;



OIICHUBATh KAUYECTBO CBOETO BKJIAJa B OOMIMI MPOAYKT IO KPUTEPHIM, CHOPMYITHPOBAaHHBIM y4aCTHUKAMHU
B3aUMOJICHCTBUSL.

3) Vuusepcanvuvie pecyniamusnsie oeticmsus obecnedugaiom Gopmuposanue cmvlcio8blX YCMaHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTIU.

Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELIeHUS 3a7auu (WM €ro 4acTh), BBIOMPATh CIOCO0 pelieHus ¢
y4ETOM HUMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh K KOPPEKTHPOBATH
BapHAaHThI PEIICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS IIPOLIecca U Pe3yJibTaTa pelIeHusl MaTeMaTHYeCcKOM
3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHHUH 337a4H, BHOCUTh KOPPEKTHBBI B
JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAHJICHHBIX OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;
OILICHUBATh COOTBETCTBUE Pe3yibTaTa JAesITeIbHOCTH MOCTABICHHOM LIEJH U YCIOBUSAM, OOBSICHITH IPUYMUHBI
JOCTVIKEHUS WITM HETOCTIDKEHUS 1IEJIH, HaXOAUTh OIUOKY, TaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.
HPEAMETHBIE PE3YJIbTATBI

Yucoa 1 BIYMCIEHUSA

[TonnMath U IPaBUIBHO YIOTPEOIATH TEPMHUHBI, CBI3aHHBIE C HATYPaIbHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH U
JECATUYHBIMU APOOSIMHU.

CpaBHUBATH U YIOPSAIOYMBATH HATYpallbHbIE YUCIIA, CPABHUBATH B MPOCTEHIIINX CIIy4asiX OOBIKHOBEHHBIE
pOoOH, NECATHYHBIC TPOOH.

COOTHOCUTH TOUKY HA KOOPAMHATHOM (YHCIIOBOI) IPSIMON C COOTBETCTBYIOIIUM €1 UNCIOM U H300pakaTh
HaTypaJbHbIC YHCIA TOUKAMHU Ha KOOPJUHATHOM (YMCIOBOM) MIPSMOIA.

Boinonusate apudmeTnyeckue AeWCTBUS ¢ HATYPalIbHBIMH YUCIAMU, C OOBIKHOBEHHBIMH JIPOOSMU B
IIPOCTEUIINX CIIyqasiX.

BrInoaHATE TPOBEPKY, MPUKHUIKY PE3YNIbTaTa BBIUUCICHUN.

OxpyrisaTh HaTypajibHbIEC YHCIA.

Pelrenue TeKCTOBBIX 33124

Pemiate TekcTOBBIC 3a/1aun apUPMETHUYECKUM CTIOCOOOM U € TIOMOIIIbIO OPTaHU30BAHHOTO KOHEUYHOTO
nepedopa BCeX BO3MOXKHBIX BapUaHTOB.

Pemiate 3amauu, conepxainire 3aBUCUMOCTH, CBS3bIBAIOIINE BETUYMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IE€HA,
KOJIMYECTBO, CTOUMOCTb.

Hcnons30BaTh KpaTKue 3aMucH, CXeMbI, TaOIUIbI, 0003HAUYCHHS TIPU PEIICHUH 3a7a4.

[Tonb30BaThCs OCHOBHBIMH €IMHUIIAMU U3MEPEHHUS: LIEHbI, MACChI; PACCTOSIHUSL, BPEMEHH, CKOPOCTH;
BBIPAKATh OJHU €AMHUIILI BEJIU- YUHBI Y€pe3 ApyTHe.

W3Brekarhb, aHATU3UPOBATH, OIIEHUBATh HHPOPMAIIHIO, TPEACTABICHHYIO B Ta0IHIIe, HA CTONI0YATON
JIuarpaMMme, UHTEPIIPETUPOBATH MPEICTABICHHBIC IaHHbBIE, MCTIOJIb30BaTh JJAHHBIC TIPU PEIICHUH 3a/1a4.
Harasinnas reomerpust

[Top30BaThCS TEOMETPUUSCKUMHU TOHATHUSIMU: TOYKA, TIPsiMasi, OTPE30K, JTyd, YT, MHOTOYTOJIbHHUK,
OKPY>KHOCTb, KPYT.

[TpuBOANTE MpUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOITUX (POPMY H3YICHHBIX TEOMETPUIECKUX PUTYD.
Hcnonp30BaTh TEPMUHONOTHIO, CBSI3aHHYIO C YTIaMU: BEPUIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI,
BEpIIINHA, CTOPOHA, TUArOHAJb; C OKPY>KHOCTBIO: PaInyC, TUAMETP, IIEHTP.

N3006paxkaTh n3yueHHbIe TeOMeTpuUecKre GUTyphl Ha HETHHOBAHHON M KJIETYATON Oymare ¢ TOMOIIIbIO
LUPKYJIS U JINHEUKU.

Haxoautb 1nuHbI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MTOMOIIIBIO JIMHEHKU, CTPOUTH OTPE3KU
3a/IaHHOM JIJTMHBI, CTPOUTH OKPYKHOCThH 3aJJaHHOTO pajuyca.

Hcnonbs3oBaTh CBOMCTBA CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBaApaTa sl UX MOCTPOEHUS, BHIYMCIICHUS
TJIOIAU ¥ TIEPUMETPA.

Boruncnsate nepuMeTp U IIIOaab KBaapaTa, MpsSIMOYTOJIbHHUKA, PUTYp, COCTABICHHBIX U3 MPSIMOYTOJIHLHUKOB,
B TOM 4Hclie (GUryp, n300pakEHHBIX Ha KJIETYATON Oymare.

[Tonp30BaThCst OCHOBHBIMU METPUYECKUMU €IUHULIAMUA U3MEPEHUS JJIMHBI, IIONIA/IN; BhIPAXaTh OJTHU
€MHULbI BEJIMYNHBI Yepe3 IpyTHe.



Pacno3naBate nmapaiienenumnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BepIINHA, peOpo rpaHb, H3MEPEHHUS,;
HaXOJUTh U3MEPEHMs Napajliesienunea, Kyoa.

Brraucnare 006EM Ky0a, mapajuiesenuieaa no 3aJaHHbIM U3MEPEHUSIM, I10JIb30BaThCS SAMHULIAMHE
U3MepeHus oobéMa.

PemaTs HecnoKHBIE 3a/1a4M HA U3MEPEHUE N'€OMETPUUECKHUX BEJIUUMH B IPAKTUUECKUX CUTYaLUsIX.

INTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDI 6 KJIACC

OcBoenne yuebHOro npenmera «MaTemaThka» JOJKHO OOECHEYMBATh JOCTHUKEHHE HAa YPOBHE OCHOBHOTO
obmiero 00pa3oBaHUsl CICAYIONIMX JIMYHOCTHBIX, METAaNpPEIMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTrpaMMbl yueOHOro rpeaMera «MaTeMaTHKa» XapaKTepU3yOTCs:
I[laTpuoTHYeckoe BOCIUTAHME:

MPOSIBICHUEM MHTEpEca K MPOILUIOMY M HACTOAILIEMY POCCHUICKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIIEHHUEM K
JIOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTHKOB M POCCHUHCKOM MAaTEMaTHYE€CKOM IIKOJbI, K MCIOJIb30BAaHUIO 3THX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIAIHBIX cepax.

I'pakianckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH Tpa)KIaHWHA M peaju3allid ero MpaB, MPEICTaBICHUEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMA, TPOIEAYP TPakIaHCKOTO
oOmiectBa (BBIOOpBI, OMPOCHI U TP.); TOTOBHOCTBIO K OOCYKICHHIO STHYECKHX MpPOOIEM, CBA3AHHBIX C
MPaKTUYECKUM NMPUMEHEHUEM JOCTHKEHUM HAayKH, OCO3HAHHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIMIIOB
B JICSITENILHOCTU YUEHOTO.

TpyaoBoe BocnnuTaHue:

YCTaHOBKOM Ha aKTMBHOE y4yacTHE B PELICHUHM MPAKTHMYECKUX 3a7ad MaTeMaTH4eCKOW HampaBIIEHHOCTH,
OCO3HAaHMEM BAXKHOCTH MaTEMAaTHYECKOTO O0Opa3oBaHUS Ha MPOTSHKEHWHM BCEW JKWU3HHM JJIsl  YCIICIIHON
npohecCHOHANBHOM AESITENTPHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUH; OCO3HaHHBIM BBIOOPOM U
MOCTPOEHWEM WHAUBUAYATbHON TPaeKTOpUM OOpa30BaHUS M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
HUHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4ecKoe BOCIUTAHME!

CIIOCOOHOCTBIO K OSMOITMOHATBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHUYeCKUX OOBEKTOB, 3ajad,
pelieHui, pacCy AeHUI; yMEHHUIO BUJIETh MaTEeMAaTHUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

OpUEHTAIIME B JEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX TMPEJICTaBIEHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS YEJOBEKa, MPUPOJBI M OOIIECTBa, MOHMMAHUEM MAaTeMaTUYeCKOW HayKH Kak
chepbl YEIOBEUECKOM IESTEIHHOCTH, ATANoB €€ Pa3BUTHS U 3HAYUMOCTH Uil Pa3BUTHS ITUBUIM3AINH;
OBJIQJICHUEM SI3bIKOM MAaT€MAaTHUKM W MaTeMaTHUYeCKOW KyJIbTypOM Kak CpEeJCTBOM [O3HAHUS MHUPA;
OBJIQJICHHEM MPOCTEHIITIMHU HABBIKAMH HCCIIEIOBATEIHCKON JAEATEIHHOCTH.

du3nvecKoe BOCNUTAHNE, (POPMUPOBAHUE KYJIbTYPbI 310POBbS U SMOIHOHAJIBHOI0 0JIATONOJIYYH S :
TOTOBHOCTBIO IPUMEHSITH MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 37J0POBbS, BEICHHsI 3JJOpOBOTO 00pasa
KU3HU (30pOBOE TMUTaHHWE, COATAaHCHPOBAHHBIA PEXUM 3aHITHA M OTHAbIXa, peryispHas (usndeckas
aKTUBHOCTH); COPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOTO e
npaBa APYroro 4ejaoBeKa.

JK0JIOrHYecKOe BOCIIUTAHUE:

OpUEHTAIlel Ha TPUMEHEHHWE MaTeMAaTUYECKUX 3HAHWHM JUIs pelleHHus 3aJad B O00JacTH COXPAHHOCTH
OKPY’KaIOIIEeH Cpe/ibl, INIAHUPOBAHUS MMOCTYIKOB U OIEHKH WX BO3MOJKHBIX TMOCIEACTBUN ISl OKPYKaroen
CpeIIbl; OCO3HAHHMEM TI00ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHuUs.

JInuHOCTHBIE Pe3yJIbTaThl, 00eceYHBAIOIINE AANTANUIO 00YUYAIOIIErocs K U3MEHSAIOIIUMCS YCJI0OBUAM
COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHSIX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
4yepes MPaKTUIECKYIO JIEATENbHOCTh, B TOM YHCJIE YMEHUE YUUThCS Y IPYTUX JIOACH, TPHOoOpeTaTh B
COBMECTHOMH /1eATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIBITA APYTUX;

HEOOXOIMMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUMU, B TOM YHCIe (OPMYITUPOBATH UICH, TOHSITHS, THIIOTE3bI
00 00BeKTax U SBJIECHUSIX, B TOM YHCIIE paHEee HEM3BECTHBIX, 0CO3HABATH ACPUIIMTH COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIUIO KaK BBI30OB,
TpeOYIOMM KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U ISHCTBHS, (OPMYITHPOBATH U OIIECHUBATH
PHUCKHU U TIOCIENCTBUSA, (POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS IMPOTpaMMBbI yaeOHOTO mpeaMera «MaTeMaTHKa» XapaKTepU3yloTCs
OBJIQJICHHEM YHUBEPCANbHBIMU HOZHABAMEIbHLIMU OeliCMBUSIMU,

VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OCliCMBUSMU U YHUBEPCATIbHBIMU PeZYIAMUGHBIMU OellCTNEUIMUL.

1) YVuueepcanvuvie nosnasamensuwle oeticmsus obecneuusarom opmuposariie 6a3068b1x KOCHUMUBGHBIX
npoyeccos 0oy4aruuxcs (0coeHue Memo0oo8 NOZHAHUS OKPYICAIOWe20 MUPA,; NpUMeHeHue 102U4eCKUXx,
uccnedosamenbCKux onepayuil, ymeHuii pabomams ¢ ungopmayueti).

ba3oBble Jornveckue a1ecTBUSA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTHUECKUX OObEKTOB, MOHSITHIA, OTHOIICHUM
MEXy TIOHATUAMU; (POPMYIUPOBATH OMPECIICHUS TOHITHI; YCTaHABIUBATh CYIIICCTBCHHBIN MPU3HAK
KJaccu(puKanum, OCHOBaHUS sl 000OIIEHUS U CPAaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAJIH3a;
BOCIIPUHUMATH, (DOPMYIUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPULIATEIIbHBIC,
€IMHUYHBIE, YACTHBIC U OOLINE; YCIOBHEIC,

BBISIBJIAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS B (haKTax, TaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUAX; TIpeyIaraTh KPUTEPUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
JieNaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U MHAYKTHBHBIX YMO3aKJIIOUCHUH,
YMO3aKJIFOUEHU TT0 aHaJIOTHH;

pazbupath q0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKACHHUH (MPSAMBIE U OT IPOTHUBHOTO), POBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE OKA3aTeIbCTBA MaTEMaTHUECKHX (DaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MPUBOAUTH MPUMEPHI K KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOHpaTh cr1oco0 pemieHus yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BHIOMPATh
HanboJiee MOAXOISAUINI C YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibCcKue AeiicTBHA:

HCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEIOBATEILCKUII HHCTPYMEHT MTO3HAHUS; (JOPMYIMPOBATH BOIIPOCHI,
bukcupyroume NpoTUBOpeIre, IpodIeMy, CAaMOCTOSTENBHO YCTaHABIUBATh HCKOMOE U JAHHOE,
dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE;

MIPOBOAMTH MO CAMOCTOSATEIHHO COCTABIIEHHOMY TJIaHY HECJIOXKHBIN AKCIIEPUMEHT, HEOOIbIIIOE UCCIIeI0BAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYECKOr0 0OBhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOI;
CaMOCTOSTENNbHO (POPMYTUPOBATH 000OIIEHHUS U BBIBOBI IO Pe3yabTaTaM MPOBEIEHHOTO HAOIIOACHHUS,
WCCJIEIOBAHMS, OLICHUBATH JIOCTOBEPHOCTD MOJYYEHHBIX PE3YyIhTaTOB, BBIBOJIOB U 0000IIECHHIA;
MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLIECCA, & TAK)KE BBIIBUTATh MPEANOJIOKEHUS O €ro Pa3BUTHH B
HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTH ¥ M30BITOYHOCTh HH(POPMAIIMH, TAHHBIX, HEOOXOAUMBIX ISl pEIICHUS 3a/1a4H;
BBIOHMpaTh, aHATH3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH MHPOPMAIIHIO PA3TUIHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

BBIOUpaTh POpMY MpencTaBIeHIS HHPOPMAIUH U WLTIOCTPUPOBATH peliaeMble 3a7aui CXeMaMU,
JIuarpaMMamMu, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH IO KPUTEPHSIM, TIPEAT0KEHHBIM YUUTEIEM UITH CPOPMYTUPOBAHHBIM
CaMOCTOSTEIILHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbLE Oclicmaust  00ecneuusaiom  cOpMUpOBaAHHOCMb — COYUATLHBLX
HABLIKOB 00Y4AOUUXCAL.

Oo6menue:

BOCITPUHUMATH U (DOPMYITUPOBATH CYXKJEHHUS B COOTBETCTBUHU C YCIOBUSAMHU U IEJISIMHU OOIICHUS; SICHO, TOYHO,
TPaMOTHO BBIpa)XaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS TI0 X0y
pelieHus 3a1a4u, KOMMEHTUPOBATh TTOJIYICHHBIA PE3ybTaT;

B XOJIe 00CYXICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkKIaeMOil TeMbI, MpoOIeMbl, perraeMoi 3a1a4uu,
BBICKA3bIBaTh UJICH, HAIICIICHHBIC HA TIOMCK PEIICHUSI; COTIOCTABIISATh CBOU CYXKJICHUSI C CYKICHUSIMHU APYTHX
Y4aCTHUKOB JHalIoTa, O0HAPYKUBATh Pa3INdre U CXOJCTBO MO3UIIHIA, B KOPPEKTHOH dopMme hopMyTupoBaTh
pa3Horiacus, CBOM BO3PaKCHHS;



IPEJICTaBIISITh PE3YJIbTAThl PEILICHUS 3aJa4l, IKCIIEPUMEHTA, UCCIIEI0BaHNUs, IIPOEKTA; CAMOCTOSITEIBLHO
BbIOMPATh (OPMAT BBICTYIIJIEHUS C YUETOM 3a7ay MPE3EHTAllUU 1 OCOOEHHOCTEH ayAUTOPHH.
Corpynnuyectso:

IIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ MHIUBHyaIbHON pabOThI IPU pEIIEHUH YYeOHbIX
MaTeMaTUYECKUX 3ajau;

IPUHUMATH 1€JIb COBMECTHOH JIeATEIbHOCTH, IUIAHUPOBATh OPraHNU3aLUI0 COBMECTHOM padoThI,

pacrpenensaTb BUAbl paboT, JOrOBapUBATHCS, 00CYKIATh MPOIECC M pe3yabTaT paboThl; 00001IaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00CykaeHNs], 0OMEH MHEHUSMH, MO3TOBbIE IITYPMBI U JIp.);
BBINOJIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATh CBOM JEMCTBUSA C JPYTHMHU YJI€HAMU KOMaH/bI;
OLIGHUBATh KAYECTBO CBOETO BKJIAJ[a B OOIIMIA MPOAYKT IO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMU
B3aMMOJCHUCTBHS.

3) Vuusepcanvhvie pecynamugnvie delicmsus 0becneuusaom @opmuposanue cMuiCl08bIX YCMAHOBOK U
JHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

CaMOCTOSITEJILHO COCTAaBIIATh IUIAH, aJITOPUTM PEILeHHs 3aa4 (UM €ro 4acTh), BBIOMPATh CIIOCOO pelIeHus ¢
y4€TOM HMEIOIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pEIIeHUH ¢ y4€TOM HOBOW MH(pOPMALIUY.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca U pe3ysbTaTa peleHHsl MaTeMaTH4eCKOH
3a/1a4u;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3a]ja4l, BHOCUTh KOPPEKTHUBbI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIbHOCTH OCTaBIEHHON 1IEJIU U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTHKEHUS MITH HEJAOCTIDKEHHS LIeJH, HAXOUTh OIINOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
INPEJIMETHBIE PE3YJIBTATHI

[IpenMeTrHble pe3ynbTaThl OCBOEHHS pabouyedl mporpaMMbl IO MaTeMaTHKE IIPEJCTaBIE€Hbl B Kypce
«Marematuka» 6 kinacc. Pa3BuThe JIOTMYECKMX TPEACTABIEHUN W HABBIKOB JIOTMYECKOIO MBIIIJICHUS
OCYIIIECTBIISIETCS Ha MPOTSKEHUU BCEX JIET 00Y4YEeHUs B OCHOBHOM IIIKOJIE.

OcBoenne yuebHOro kypca «MaremaTtruka» B 6 KJ1acC OCHOBHOM IIKOJIBI JOJDKHO 00€CeunBaTh JOCTHKEHHE
CIIEYIOIIUX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YJIbTATOB:

Yuciia 1 BbIYHCICHUA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IIMYHBIMU BHJIaMU YHCEJ U CIIOCOOAMM X 3alUCH, IEPEXOIUTh
(ecu 3TO BO3MOXKHO) OT OJIHOM (hOpMBI 3alucH yKcia K Jpyroil. CpaBHUBATh U YIOPSIOYMBATh LIEJIbIe YKCIa,
OOBIKHOBEHHBIE M JIECATHUYHbIE IpOOH, CpaBHUBATh YMCIIA OJHOTO M Pa3HbIX 3HAKOB. BBHINOIHATH, coueras
YCTHBIE M TNHCbMEHHBbIE NPUEMBI, apU(PMeTHUYeCKHe IEHCTBUS C HATypaIbHBIMU M IIEJIBIMH YHCIAMH,
OOBIKHOBEHHBIMU U JI€CATUYHBIMU JAPOOSIMHU, MOJOKUTEIBHBIMU U OTPULIATEIILHBIMU YMCIaMH. Bbraucisath
3HAUEHUS YNCJIOBBIX BBIPAKCHWM, BBINOJIHATh MPUKUAKY M OLEHKY pe3ysIbTaTa BBIYMCIICHUN; BBIIOJIHSITH
peoOpa3oBaHus YMCIOBBIX BBIPAXKEHHUI HA OCHOBE CBOMCTB apupMeTHuecKuX NeicTBUN. COOTHOCUTH TOUKY
Ha KOOPJIMHATHOM NMPSIMOM C COOTBETCTBYIOLIUM €i YMCIIOM M M300pa)xaTh YKcia TOYKaMHU Ha KOOPAMHATHON
npsIMOM, HaxoguTh MoAysib unciaa. COOTHOCHUTH TOUYKM B MPSMOYTOJIbHOW CHCTEME KOOpIMHAT C
KOOpJAMHATaMU 3TOM Touku. OKpyTIIIATh Leble YUCIa U IeCATHYHBIE IPOOH, HAXOAUTh MPUOIMKEHUS YU Ce.
YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

[TonuMaTh M ynoTpeOasITh TEPMHUHBI, CBSI3aHHBIE C 3aIIUCHIO CTETIEHH YMCIIa, HAXOAUTh KBaJpaT U KyO 4ucia,
BBIUMCIISTH 3HAYEHMSI UMCIIOBBIX BBIPAKEHUH, cofepkaiux creneHu. [loap30BaThCs MpU3HaKaMu AETUMOCTH,
packiaabIBaTh HaTypajbHbIE 4YHCIa Ha MpocThle MHOXUTeNU. [lonb3oBaTbes MacimTaboM, COCTaBIATh
NPONOPLUMU U OTHOIIEHHA. Vcrnonb3oBaTh OyKBBI i1 0003HAUEHHS] YUCEN MPU 3alUCH MaTeMaTHYEeCKHX
BBIPa)KEHU, COCTaBIATh OYKBEHHBIE BBIPAXEHHUS U (POPMYIIbI, HAXOAUTh 3HAUYCHHUS OYKBEHHBIX BBIPAXKECHUH,
OCYIIECTBIISII HEOOXOAMMbIE IOACTAaHOBKM U IpeoOpa3oBaHus. HaxoauTb HEU3BECTHBIH KOMIIOHEHT
PaBEHCTBA.

Pemenne TekcTOBBIX 32124

Pemrate MHOroOmaroBble TEKCTOBBIE 3a/add apu(pMETHYECKHM criocoboMm. PemaTh 3amaum, CBSi3aHHBIE C
OTHOILLIEHUEM, MPONOPLUOHAIBHOCTBIO BEJIWYMH, MPOLIEHTAMM; pellaTh TPU OCHOBHBIE 33Jaud Ha JpoOu U
npoueHThl. Pemars 3amaum, copepikalue 3aBUCHMOCTH, CBSA3BIBAIOIIME BEIMYMHBI: CKOpPOCTb, BpEM,



paccTosiHMe, II€HA, KOJMYECTBO, CTOMMOCTbB; MPOU3BOAUTEIBLHOCTh, BpeMs, 00BbEMa pabOThl, MCHOIB3Ys
apupMeTHUecKue NEHCTBUS, OLIEHKY, MPUKHUIKY; MOJb30BAThCS E€IMHHIIAMU HU3MEPEHHUS COOTBETCTBYIOIIMX
BenmnunH. CoCTaBiATh OYKBEHHBIE BBIPDOKEHHS 1O YCIOBHIO 3agaud. V3BnekaTe HH(pOpMAIHIO,
IpPEICTaBICHHYIO B Ta0JMIaxX, Ha JMHEHHOW, CTOJOUATON WM KPYrOBOW Juarpammax, MHTEPIPETHPOBATh
NpeCTaBJICHHBIE JaHHBIC; KCIOJIB30BaTh JaHHbIE NpU peleHun 3anad. [IpencraBnsTe HHGOpMAIHIO C
MTOMOIIIBIO TaOJIUII, TMHEHHOM U CTOJIOYATON TUarpamm.

Harasgnas reomerpust

[IpuBoANTE HpHUMEpPbl OOBEKTOB OKPYXKAIOIIErO0 MHUPA, HUMEHOIUX (OPMY H3YYEHHBIX TI€OMETPUYECKHUX
IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PaBHBIX M CUMMETPUYHBIX (uryp. M3o0pakaTh ¢ TOMOIIBIO
LUPKYJIA, JIMHEHKH, TpaHCHOpPTHpa Ha HEJIMHOBAaHHOW M KiIeT4aTod Oymare H3ydeHHbIE IUIOCKHE
reoMeTpuueckue (Gurypsl m KOHHUrypanuu, cUMMeTpuuHble (Gurypsl. lloiap3oBaThcsi reoMeTpUYECKUMU
HOHATUSMU: PAaBEHCTBO (UIYp, CUMMETpPHS; MCIIOJIb30BaTh TEPMHUHOJIOTUIO, CBSI3aHHYIO C CUMMETpPHUEH: OCh
CUMMETpUHU, LEHTP CUMMETpuu. HaxonuTe BEIMUYMHBI YIJIOB HM3MEPEHHEM C IOMOUIBIO TPAaHCIOPTHUDA,
CTPOUTH YIJIbl 3aJaHHOW BEJIMYMHBI, I0Jb30BaTbCSl INPU PEIICHUU 3a7ad TIpajyCHOM MEpOH YIJIOB;
pacro3HaBaTh Ha YEPTEKAX OCTPBIMA, NMPAMOM, Pa3BEPHYTHIA M TYNOW YIJIBl. BBIYMCIATH JUIMHY JIOMaHOW,
NEPUMETP MHOTOYIOJbHUKA, II0JIb30BATbCsl E€AMHHULIAMH W3MEPEHMs JUIMHBI, BBIpAXXaTb OJHU €OUHUIIBI
U3MEPEHMs JUIMHBI 4yepe3 Apyrue. Haxonurts, nMcronb3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSHMS: MEXKIY
JBYMsl TOYKaMH, OT TOYKH JI0 MPSMOM, AJMHY IYTH Ha KBaJIpaTHOW ceTke. Bwrumcisars miomans ¢Guryp,
COCTaBJICHHBIX W3 MPSMOYTOJILHUKOB, MCIOJB30BaTh pa3OMeHHe Ha MPSIMOYTOJILHUKH, HAa paBHBbIC (HUTYPHI,
JOCTpanBaHUE A0 MPSMOYIOJIbHUKA; M0JIb30BaThCSl OCHOBHBIMM €AVHUIIAMHA U3MEPEHHUS IUIOIIAIU; BBIPAYKATD
OJIHU €IMHUIBI U3MEPEHUs IJIoIAAN yepe3 Apyrue. Pacrio3HaBath Ha MOAENAX U U300paKEHUAX NMUpPaAMULY,
KOHYC, LWIMHJp, MCIOJIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, pedpo, TIpaHb, OCHOBAaHUE, pa3BEPTKA.
N306paxaTts Ha kieTyaToil Oymare mpsIMOYTOJIbHBIN Napajuienenunesn. Boranciaste o0bEM IpsIMOYTroJIbHOTO
napaijenenunena, Kyba, MOJb30BaTbCsi OCHOBHBIMU €IUMHMLIAMHU H3MEpeHus 00bEMa; BbIpakaThb OJHU
eIMHUIIBI U3MEpeHns 00bEMa uepe3 Apyrue. PemaTh HecIOXKHBIE 337aud HA HAXOXKICHHE T€OMETPUYECKUX
BEJIMYMH B IPAKTUYECKUX CUTYaIUX.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI 7 KJIACC

OcBoeHnue yaeOHOTO TIpeaMeTa «ANreOpbl» JOMKHO 00eCIeYnBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOTO
o01iero o6pa3oBaHus ClIEIYIOIUX JUYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOTO MpeaMeTa «Anredpa» XapakTepu3yroTcs:
IlarpuorHyeckoe BOCIUTAHKE:

NPOSIBJICHUEM MHTEpEca K MPOIIIOMY U HACTOSIIIIEMY POCCHICKON MaTeMAaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHXKEHUSIM POCCUICKMX MaTeMaTHKOB U POCCUHCKON MaTeMaTHUECKON IIKOJIbI, K UCIIOIB30BaHUIO ATHX
JOCTIDKEHUH B IPYTUX HAyKax M MPUKIIAJIHBIX cdepax.

I'pazkianckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBHITIOJTHEHUIO 0053aHHOCTEH TpaKIaHWHA M PEaT3alliy €T0 MPaB, MPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SABJICHUMN, IPOLIETyp IPaXKTaHCKOTO
obmrecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTHIO K OOCY)KJICHUIO dTHYECKUX MPOOJIeM, CBI3aHHBIX C
NPaKTUYECKUM MIPUMEHEHHUEM JIOCTHKEHUI HAYKH, OCO3HAHUEM BaXXHOCTH MOPAJIb- HO-3TUYECKHX
NIPUHITAIIOB B IEATEIILHOCTH YIEHOTO.

TpyaoBoe BocnuTanue:

YCTaHOBKOHW Ha aKTHBHOE y4acTHE B PEIICHUH MPAKTHYECKUX 3a7ad MaTeMaTHYECKON HAIPaBICHHOCTH,
0CO3HaHMEM BaXKHOCTU MaTeMaTHYECKOro 00pa30BaHUs HAa MPOTSHKEHUH BCEH KU3HU JUTSl YCIICIIHOM
npodecCuoHaNbHOM NeSTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,

OCO3HAHHBIM BHIOOPOM U IOCTPOCHUEM MHIMBUAYAILHONW TPAeKTOPHH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEMH.

JcTeTHYecKoe BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPHUSATUIO MaTEMaTHUECKUX 0OBEKTOB, 3a/1a4,
peLIeHH, pacCyXAeHUI; YMEHHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.



IleHHOCTH HAYYHOTO MO3HAHMA:
OpHUEHTAIlMeH B e TEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOJIBI M OOIECTBA, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak
cdepbl 4eTOBEUECKOH 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JUIsl pa3BUTHSI IUBUIIN3AIUY;
OBJIAJICHUEM SI3BIKOM MaTEMAaTUKU U MAaTEMaTUYECKON KyJIbTYPOH KaK CPEICTBOM IIO3HAHMSI MUPa;
OBJIaJICHUEM MPOCTEUITMMH HaBBIKAMU HCCIIEIOBATENIbCKON ACSITETbHOCTH.
®usnyeckoe BocnuTanue, GopMupoBaHHe KyJIbTYPhI 310POBbSI M SMOLMOHAJIBHOIO 0JIarONOJIyYus:
TOTOBHOCTBIO MPUMEHATh MaTEMaTHUECKHE 3HAHUs B MHTEPECAaX CBOETO 3/10pOBbs, BEJICHUS 3J0pOBOro odpasza
XKHU3HH (30POBOE NMUTaHKE, COATIAHCHPOBAHHBINA PEXUM 3aHATUH U OT/BIXA, PEryisipHas Gpusnueckas
AKTHBHOCTH);
c(OpPMHPOBAHHOCTHIO HaBBIKA Pe(ICKCHH, TIPU3HAHMUEM CBOETO IpaBa Ha OMMOKY M TaKOTO JKe IpaBa
JIPYTOro 4eioBeKa.
JKO0JIOTHYECKOe BOCIIUTAHHUE:
OpHUEeHTAaIlMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JIsl pEIICHUS 3a/1a4 B 00JIaCTH COXPAaHHOCTU
OKpY KaroIllel cpeJibl, IIaHUPOBAHUS MOCTYNKOB U OLIEHKH X BO3MOKHBIX ITOCIEACTBUN JUIs OKPYXKatOLIeH
CpeIlbl;
OCO3HAaHHEM I'JI00AJIBHOTO XapaKTepa 3KOJOTHYECKUX MTPO0JIeM U MyTeH X peLIeHUs.
JInuHoCTHBIE pe3yJIbTaThl, 00ecneYnBaloIIMe AANTALIHI0 00y4aI0LIerocsi K U3MeHsIIOIHUMCS YCI0BUAM
COLMAJILHOM M IPUPOIHOM cpeabl:
TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHSIX HEONPEACIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTHU
yepes3 MPaKTUUYECKYIO eATENbHOCTh, B TOM UHCJIE YMEHUE YUUThCA Y IPYrUX JIOAEH, IpuoOpeTaTh B
COBMECTHOMH J1eATeIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHX;
HEO00XOIUMMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie (OPMYIUPOBATH UIEH, TOHITUSI, TUIIOTE3bI
00 00BeKTax U SBICHUSX, B TOM YHUCIIC PaHee HE U3BECTHBIX, 0CO3HABATH JA€(PUIIMTH COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIJIaHUPOBAaTh CBOE pPa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B,
TpeOyIOIIMii KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELLIEHUS U IeHCTBUS, GOPMYIUPOBATH U OLIEHUBATH
PHUCKH U TOCIECTBUS, GOPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOSHHS MPOTpaMMbl y4eOHOTO IpeaMeTa «Anredpa» XapakTepus3yrTces
OBJIAJICHUEM VHUBEPCANbHLIMU NOZHABAMETbHBIMU OCUCMBUIMU,
VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCATIbHBIMU PeZYIAMUBGHBIMU OellCTNEUIMUL.
1) Vuueepcanvuvie noznasamenvhuie Oeticmsus obecneuusaiom Gopmuposanue 6A306bIX KOZHUMUGHBIX
npoyeccos 00y4aruuxcs (0coeHue Memo0oo8 NOHAHUSL OKPYHCAOWe20 MUpA,; NpUMeHeHue J102U4ecKuXx,
uccne008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).
ba3oBrble Jornyeckue 1eHCTBHUA:
BBISIBJISITh U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKK MATEMAaTHYECKUX O0BEKTOB, MOHATHH, OTHOILIEHUH
MEXy TOHSATUAMU; (POPMYIUPOBATH OMpEeNICHUs] TOHITUI; YCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK
KJIacCHU(pUKALMU, OCHOBaHUS JIJIs1 000OIIEHNS U CPaBHEHUS, KPUTEPUU ITPOBOAMMOI0 aHAIIN3a;
BOCTIPUHUMATh, (OPMYITUPOBATEH U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE,
€IMHUYHBIE, YACTHbIE U OOLINE; YCIOBHBIE,
BBISBJISITH MaTEMaTHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUHs B (DaKTax, NaHHBIX,
HAOJIIOJIEHUSX U YTBEPKACHUSX; Ipe/yIaraTh KPUTEPUH JIJIS BBISBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
JIeNIaTh BBIBOJIBI C UCTIOJIB30BAHNEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUECHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;
pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHH (MIPsMbIE U OT MIPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTelbCTBa MaTeMaTHUYECKHUX (DaKTOB, BBICTpauBaTh apryMEHTAIIHIO,
MPUBOUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BbIOMpaTh cr1oco0 penieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILLIEHUS, BBIOMPATh
HanOoJee MOAXOAMUN ¢ yYETOM CaMOCTOSITETIbHO BBIJICICHHBIX KPUTEPHEB).
Ba3oBble uccienoBarebCcKkue AeiCTBHA:
HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEN0BATEILCKII HHCTPYMEHT IMO3HAHUS, (DOPMYIHPOBATH BOIIPOCHI,
bukcupyroue NpoTUBOpedre, NpodeMy, CaMOCTOSTENbHO YCTaHABINBATh HICKOMOE U JAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;



IPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IIaHY HECTIOXKHBIN SKCIIEPUMEHT, HEOOJIBIIOE UCCIIeJOBAHNE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOT0 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
CaMOCTOSTENIbHO (hOpMYyTUPOBaTh 000OIIEHNS M BEIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHNS,
UCCIIEI0BaHMsl, OLIEHUBATh JJOCTOBEPHOCTb MTOJYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000OIICHUH;
IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIABUTATh IIPEIIOJIOKEHNS O €70 Pa3BUTHHU B
HOBBIX YCJIOBHUSIX.

Pabora ¢ unopmanmeii:

BBISBIIATh HEJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALIUH, JAaHHBIX, HEOOXOAUMBIX JAJISl PEIIECHUS 3a/1a4H;
BBIOMPATh, AaHAIM3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIPETHPOBATH HH(POPMAIUIO pa3IHYHBIX BUJOB U
(bopM npeCcTaBICHHUS;

BBIOMPATH (GOPMY MpeACTaBICHUS HHPOPMAIIUH U WILTIOCTPUPOBATH PELIacMbIe 33]]aul CXEMaMH,
IyarpaMMamu, HHOU rpaduKoi 1 nX KOMOMHAIUSAMU;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIEM HIIH CPOPMYITNPOBAHHBIM
CaMOCTOSITENIBHO.

2) VHhusepcanvhvle KOMMYHUKAMUGHbBLE 0elicmaust 00ecneuusaiom cqhopmMupo8anHOCmb COYUATbHBIX
HABbIKOG 00YYAIOUUXCHL.

Oo0menue:

BOCIIPMHUMATh U (POPMYJIMPOBATH CYXkJIEHHUS B COOTBETCTBUU C YCIOBUAMHU U LIETSIMH OOLICHUS; ICHO, TOUHO,
IPaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MIMCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS IO X0y
pelIeHus 3aJa4i, KOMMEHTHUPOBATh IOJIYy4YCHHbBIN pe3yibTar;

B X0/1¢ 00CYXIEHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/TaeMOW TeMBI, TPOOJIEMBI, peIIaeMoi 3a1auH,
BBICKa3bIBaTh UJICH, HALICJICHHBIEC HA TIOUCK PEIICHUS; COMIOCTABIISITh CBOU CYXKICHUS C CYKIECHUAMU IPYTUX
YYaCTHHUKOB JIMAJI0Ta, OOHAPYKUBATH PA3JIMYKMe M CXOJCTBO MO3UIINI; B KOPPEKTHOH Popme HopMyIHpoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;

IPEJICTaBIISITh PE3YJIbTAaThl PEIICHUS 3aJaul, IKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOEKTA; CAMOCTOSITEIILHO
BBIOMPATh (OPMAT BBICTYIIJICHUS C YUETOM 3aj1a4 MPE3eHTALUU U 0COOEHHOCTEH ay TUTOPHH.
CoTpyaHu4ecTBO:

MOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHON M MHAMBUIyalbHOI pabOThI PH pelieHNH y4eOHbIX
MaTeMaTHUYeCKUX 3ajau;

NPUHUMATD 1€JIb COBMECTHOH /1€ TebHOCTH, IUIaHUPOBATh OpPraHU3aIli0 COBMECTHON paboTHl,
pacrpenenaTb BUAbI padboT, JOroBapUBaTHCs, 00CYKIaTh MPOIECC U pe3yabTaT padboThl; 0000111aTh MHEHHS
HECKOJIBKUX JIIOCH;

y4acTBOBATh B TPYIIOBBIX (hopMax padbOThI (00CyKIeHHS, 0OMEH MHEHUSIMHU, MO3TOBBIE LITYPMBI U JIp.);
BBITOJIHATH CBOIO YaCTh pabOTHI U KOOPAUHUPOBATh CBOM JICMCTBUS C JPYTUMH YI€HAMH KOMaH Ibl;
OLICHMBATh KAU€CTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMU
B3aMMOJCHCTBHSI.

3) Vuusepcanvhvie pecynamuensie delicmsus obecneuusaonm Gopmuposanue CMblCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszaums:

CaMOCTOSITENIFHO COCTAaBIIATh IUIAH, aJITOPUTM PELICHH 3a1auu (UM €r0 YacTh), BBIOMPATh CIIOCOO pelIeHus ¢
y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelIeHul ¢ yuéToM HOBOM MHpOpMaLUu.

CaMOKOHTPOJIBb:

BJIAJIETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoIlecca U pe3ysbTaTa peleHHsl MaTeMaTH4eCKOH
3a/1a4i;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3a]jaul, BHOCUTh KOPPEKTHUBBI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWIEHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABIEHHON e U YCIOBUSAM, OOBSCHATH IPUYUHBI
JOCTHKEHUS WM HEIOCTHKEHUS 1eNH, HaXOAUTh OINOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoeHnune yaeOHOTo Kypca «Anredpay» 7 Kirace JOJDKHO 00€CIIeunBaTh JOCTHKCHHUE CIICTYIOITIX
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:
Yucia 1 BBIYUCICHHUS



HaxoauTe 3Hau€HUs YUCIOBBIX BHIPAKEHUH; IPUMEHSATH Pa3HOOOpa3HbIe CIIOCOOB! M MPUEMBI BHIYUCICHUS
3HA4YEeHUH IPOOHBIX BBIPAXKEHUH, coepxKaluX 0ObIKHOBEHHBIE U JECATUYHbIE APOOH.

[lepexoauTtb oT 0fHON (POPMBI 3AIMCH YHCEI K APYro (MpeoOpa3oBbIBATh NECATHYHYIO APOOh B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUUHYIO JpOOBb).
CpaBHUBaTh U YIOPSAJO0UMBATH PallMOHAIbHbBIE YHCIA.

OKpyrasTh 4ncia.

BbINonHATE IPUKUIKY U OLICHKY Pe3yJIbTaTa BEIYMCICHUN, OLIEHKY 3HAUYEHUN YUCIIOBBIX BBIPAKEHUN.
BBINOIHATE NEHCTBUA CO CTENEHAMU C HaTypaJIbHBIMU OKA3aTEIIAMH.

[IpumeHATh NIpU3HAKY JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HATypaJIbHbIX YUCE.

Pemate npakTuKoO-OpUEHTHUPOBAHHbBIE 3a]a4H, CBSI3aHHBIE C OTHOLICHUEM BEJIMYMH, IIPOIIOPLIHOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMU; HHTEPIIPETUPOBAThH PE3YNbTATHI PEIICHU 3a/1a4 ¢ YUETOM OIPAaHUUYEHUMN, CBA3aHHBIX
CO CBOWMCTBaMM paccMaTpHUBAEMBbIX OOBEKTOB.

Auaredpanyeckune BbIpaKeHHUs

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTDH €€ B IPOLIECCE OCBOCHMUS
yueOHOro Marepuaina.

Haxoaute 3HaueHnst OyKBEHHBIX BBIPAKEHUI MTPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BoinonHATe npeoOpa3oBaHus LEI0r0 BRIPAXKEHHSI B MHOTOWIEH IPUBEIEHUEM MOJOOHBIX CIIaracéMbIX,
PACKpBITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OIHOUJIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOYJIEH, IPUMEHATH (POPMYJIbI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBISTh pa3jaoKEeHUE MHOIOWIEHOB HA MHOKUTEIH C ITIOMOIIBIO BEIHECEHHUS 32 CKOOKHU OOIIEero
MHOXHTEJIS, TPYINIUPOBKU CJIaraeMbIX, IPUMEHEHHs (POpMYJT COKpPAILIEHHOIO YMHOXKEHHUS.

[IpumensaTs npeoOpa3zoBaHUsl MHOIOWICHOB JJIsl PELICHUS Pa3IMYHbIX 3a/1a4 U3 MaTEMaTUKH, CMEKHbIX
IIPEIMETOB, U3 PEAIIbHOM NPAKTUKH.

Hcnonb30Bath cBOICTBA cTENEHEN C HaTypalbHBIMU IIOKA3aTENIAMHU JUIsl peoOpa30oBaHMsI BbIpaKEHUH.
YpaBHeHHUs] M HEPABEHCTBA

Pewrate nuHelHbIE YpaBHEHHSI C OJHOU IIEPEMEHHOM, IPUMEHSS ITpaBUjIa MEPEX01a OT UCXOJHOTO YPAaBHEHUS
K paBHOCHIIBHOMY eMy. IIpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTs rpaguueckre METO bl P PEIICHUN TMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl nap YUCce, ABISAIOINXCS PELICHUEM JINHEIHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.
Ctpoutb B KOOpJMHATHOMN MJIOCKOCTH I'paUK JTUHEHHOrO YpaBHEHUS C IBYMS IEPEMEHHBIMHU; MOJIb3YSICh
rpauKoOM, IPUBOAUTE PUMEPHI PELICHUs] yPaBHEHHUS.

Pemats cucteMbl IBYX TMHEMHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMU, B TOM YHCJIE€ TpadUUIECKH.
CocTaBiATh 1 pelaTh JINHEHHOE YPAaBHEHNE WIHA CUCTEMY JIMHEWHBIX YPAaBHEHUN IO YCIOBHIO 3aJa4H,
MHTEPIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 3a/1a4y MTOJIY4EHHBIN pe3yibTarT.

Koopaunartel u rpaguxkn. @PyHkuun

N306paxaTh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOLINE 3a/IaHHBIM KOOPJIMHATAM, JTy4H, OTPE3KH,
MHTEPBAJIbL; 32 MUCHIBATh YMCIOBBIE TPOMEXYTKH Ha aJIre0pandeckoM si3bIKe.

Otmeuath B KOOPAMHATHOM TUIOCKOCTH TOUYKH IO 33/IaHHBIM KO OpJIMHATaM; CTPOUTH IPaQUKH JIMHEHHBIX
¢ynkuuit. Crpouts rpaduk pyaxmum y = | x 1.

OnuceIBaTh ¢ TOMOMIbIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEX/1Y BEIMYUHAMH: CKOPOCTb, BpEMS,
paccTosiHue; IeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM padOTHI.

Haxonuth 3HaueHre GyHKIUHU 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpadudeckuii cnocoO npeacTaBiIeHUs U aHAIM3a HHPOPMALIMU;U3BJIEKaTh U MHTEPIIPETUPOBATD
uH(pOpMaIKIO U3 rpaUKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI 8 KJIACC

OcBoenne yaeOHOTO mpeaMeTa «ANTreOps» TOMKHO 00ecednBaTh TOCTIKEHUE Ha YPOBHE OCHOBHOTO
o01rero 00pa3oBaHus CICAYIOMNX JHIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIabTaTOB:

JJUYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPaMMbl yueOHOTO MpeaMeTa «Anredpay XapaKkTepu3yrTCs:
I[laTpuoTHYeckoe BOCIUTAHME:



MPOSIBJICHUEM MHTEpEca K MPOLUIOMY M HACTOALLEMY POCCUMCKOM MaTeMaTUKU, IEHHOCTHBIM OTHOIIIEHHEM K
JOCTH>KEHHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K MCIIOJb30BaHUIO ITUX
JTOCTHXKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.
I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U Peali3allii €ro MpaB, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, IBJICHUI, MPOIEAYp I'PaXKIaHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STUYECKHUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHHUM HayKu, OCO3HAHMEM BaKHOCTH MOPaJIb- HO-dTHUECKUX
MPUHIUIIOB B JEATEIHHOCTH YUEHOTO.
TpyaoBoe BocliMTaHue:
YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBIECHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOT0 00pa30BaHUs HA MPOTSKEHUH BCEH KU3HU JIJISl YCIEIIHON
po(heCcCHOHANLHOM e TEIbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM MHAMBHUAYAIBHON TPAEKTOPUU 00pPa30BaHMS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEM.
JcTeTH4ecKoe BOCIUTAHME!
CIOCOOHOCTBIO K AMOILIMOHATBHOMY U ACTETUYECKOMY BOCTIPUATHIO MaTEMAaTHYECKUX 00BEKTOB, 3a/1a4,
pelIeHui, pacCy>KICHHI; YMEHUIO BUJETh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
LeHHOCTH HAYYHOTO0 MO3HAHUA:
OpHUEHTAIINeH B ESTEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTABICHHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUSI YEIOBEKA, TPUPOBI U 00IIECTBA, TOHUMAHUEM MAaTEeMAaTHUYE€CKOM HAYKH KaK
cdepbl 4eTOBEUECKOH 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JUIsl pA3BUTHSI IMBUIN3AIUY;
OBJIQJICHHEM SI3bIKOM MAaTEMaTHKH U MAaTEMaTHYECKON KyJIbTYpPOU Kak CPEACTBOM MO3HAHUS MUPA;
OBJIaJICHUEM MPOCTEUIITMMH HaBBIKAMU HCCIIEIOBATENbCKON AECSITETbHOCTH.
du3nvecKoe BOCNUTAHNE, (POPMUPOBAHUE KYJIbTYPbI 310POBbS U SMOIMOHAJIBHOTO 0JIATONOJIYYHS:
TOTOBHOCTBIO MPUMEHATH MaTEMaTUUECKHE 3HAHHS B MHTEPECAX CBOETO 3/I0POBbs, BEJICHHS 3J0POBOro oOpasza
YKU3HH (30POBOE MUTAHKUE, COATAHCUPOBAHHBINA PEXXHUM 3aHATUN U OT/ABIXA, pEryisipHas Gusndeckas
AKTUBHOCTb);
c(hOopMUPOBAHHOCTHIO HaBbIKA pedIeKCUU, TPU3HAHUEM CBOETO MpaBa Ha OIMOKY M TAKOTO e MpaBa
JIPYroro 4yenoBeKa.
IKO0JI0THYeCKOe BOCIIUTAHME:
OpHUEeHTAaIlMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM [Tl pEIICHUS 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKPY>KaIOIIEeH Cpeibl, IJIAHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCTEACTBUHN IS OKPY>KArOIIei
Cpenbl;
OCO3HAHUEM TJI00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IMyTel UX perieHusl.
JIn4HOCTHBIE pPe3yJIbTaThl, 00ecCeYHBAOIINE AJANTANHIO 00YYAKIIETrocs K U3MEHSIIHMCS YCJI0BUAM
COLMAJILHOM ¥ MPUPOJAHOM CpPebl:
TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPEAEIEHHOCTH, TOBBIILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU
4yepe3 MPaKTUYECKYIO IEATeTbHOCTh, B TOM YHCJIE YMEHHE YIUTHCS Y IPYTUX JIFOJEH, MpUoOpeTaTh B
COBMECTHOM JICSITEIbHOCTA HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTUX;
HEO0OXOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBATH UCH, IIOHATHSI, THTIOTE3bI
00 00BeKTax U SBICHUSX, B TOM YHUCIIC PaHee HE M3BECTHBIX, 0CO3HABATH JA€(PUIIMTH COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIUIO KaK BBI30OB,
TpeOYIOMM KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUSI U IEUCTBHS, (OPMYITHPOBATH U OIIEHUBATH
PHUCKH U TOCIECTBUS, GOPMUPOBATH OTIBIT.
METAINPEAMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIe pe3yIbTaThl OCBOSHHS MPOTpaMMbl y4eOHOTO TIpeIMeTa «Anredpa» XapakTepus3yrTcs
OBJIAJICHUEM VHUBEPCANbHLIMU NOZHABAMETbHBIMU OCUCMBUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCANbHIMU PEYIAMUGHBIMU OeliCTNEUIMU.
1) Vuueepcanvuvie noznasamenvhuie Oeticmsus obecneuusaiom Gopmuposanue 6A306bIx KOZHUMUBHBLX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKux,
uccne0o8amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).
ba3oBble Jloruveckue 1ecTBHSA:



BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN MaTEMAaTHIECKIX O0BEKTOB, MOHSATHH, OTHOIIICHHIA
MEX1y MOHATUSAMU; (POPMYIUPOBATH ONPEeNICHUs TOHITUN; YCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK
KJIaCCU(UKAIIMU, OCHOBAHWUS JIJIs1 OOOOIICHUS U CPABHEHHUS, KPUTEPUH TTPOBOJAMMOTO aHAIIN3A,
BOCIPUHUMATh, POPMYIUPOBAThH U MPE0oOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHbIC,
€JIMHUYHbBIC, YACTHBIC U OOILIKE; YCIOBHbIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUHs B (DaKTax, NaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSX; TIPEIaraTh KPUTEPUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEHHIA;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHNEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUECHUH,
YMO3AKJIFOUECHUH 10 aHAJIOTUH;

pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHH (IIPsIMbIE U OT MIPOTUBHOTO), TPOBOAUTD
CaMOCTOSITEIILHO HECTIOKHBIC TOKA3aTeIhCTBA MAaTEMAaTHIECKHX (DaKTOB, BBICTPAMBATH apTyMEHTAIIHIO,
MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIIOCO0 perieHus y4eOHO 3a/1a4u (CpaBHUBATH HECKOJILKO BAPHAHTOB PEIICHUS, BBIOUPAThH
HauboJee MOAXOIALINI ¢ YUETOM CaMOCTOSATEIHHO BbIICTICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarejbCKue 1eHCTBHS:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI HHCTPYMEHT MMO3HAHUS; (DOPMYIUPOBATH BOIIPOCHI,
dbuKcupyromye NpoTUBOpeUne, MpoodiieMy, CAaMOCTOSTEIBHO YCTAaHABIMBATh HCKOMOE U JaHHOE,
dbopMuUpPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHE;

MIPOBOJIUTH 10 CAMOCTOSATEIHFHO COCTABIICHHOMY TUIAHY HECJIOXKHBIN KCIIEPUMEHT, HEOOIBIIIOE UCCIEA0OBAHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEH 00BbEKTOB MEXKy COOOM;
CaMOCTOSITEIILHO (POPMYITUPOBATH 000OIICHHUS M BRIBOJIBI 110 Pe3yIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS,
UCCJIEIOBAHMUSI, OLICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIECHUIA;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEANOI0KEHHS O €ro Pa3BUTHH B
HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U U30BITOYHOCTh HHPOPMAIINH, TaHHBIX, HEOOXOTUMBIX ISl PELICHUS 3a/1a4H;
BBIOMPATH, AaHATTU3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIUIO PA3ITMYHBIX BUIOB U
dbopM TpencTaBIeHUS;

BBIOMPATH POpPMY MpeICTaBICHUS MHPOPMALIMKA U WIUTFOCTPUPOBATH PEIIaeMbI€ 33/1a4l CXEMaMHU,
JuarpaMMamu, HHOUM rpaduKoil 1 uX KOMOUHAIIMSMY,

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH 110 KPUTEPHSIM, TIPEATIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM
CaMOCTOSTEIBHO.

2) VHhusepcanvhvle KOMMYHUKAMUGHbLE 0elicmaus 00ecneuusaiom cqhopmMupo8aHHOCMb COYUATbHBIX
HaBbIKO8 00Y4aAOUWUXCAL.

Oo0menue:

BOCIIPUHUMATH U JOPMYITUPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUSMHU U LENSIMH OOIIEHUS; ICHO, TOYHO,
TPaMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO XOY
pelieHus 3a1a4i, KOMMEHTHUPOBATh MOJTYYSHHBIN pe3yibTar;

B X0J1¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CY)AaeMOM TeMbI, TPOOIEMBI, pEIIaeMOn 3a/1a4u,
BBICKA3bIBaTh MJICH, HAIlEJICHHBIC HA TIOUCK PEIICHUS; COTIOCTABIISITh CBOU CYXKICHHS C CYKISHUSMU IPYTUX
YYaCTHUKOB JUAJIOra, OOHAPYKMUBATh Pa3JINuMe U CXOJICTBO MO3UIINI; B KOPPEKTHOH hopme hopMyTrpoBaTh
pa3HOIJIACHs], CBOU BO3PAKEHNUS,

MPEACTABIISITh PE3YAbTAThI PEIICHUS 3a/1a49H, YKCIIEPUMEHTA, UCCIICTIOBAHHUS, IPOCKTA; CAMOCTOSITEIIBHO
BBIOUpaTh (OopMAT BBHICTYIUICHHUS C YIETOM 3a/1a4 IPE3eHTALUN U 0COOCHHOCTEN ayTUTOPUH.
CoTpyanuyecrno:

MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOTHI MPU PEIICHUH YIeOHBIX
MaTeMaTUYECKHX 3a/1a4;

MPUHUMATSH 11€JTb COBMECTHOM ACSITENFHOCTH, TNIAHUPOBATh OPTraHU3aIlMI0 COBMECTHOM paboTHI,
pacrpenenaTb BUAbI paboT, JOrOBapUBaTHCS, 00CYKIaTh MPOIECC M pe3yJabTaT paboThl; 00001aTh MHEHHS
HECKOJILKHX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX (popMax paboTsl (00CykaeHH, 0OMEH MHEHUSIMH, MO3TOBBIE IIITYPMBI H JIp.);
BBITIOJTHSATH CBOIO YacTh paOOTHI U KOOPAMHUPOBATH CBOU JACUCTBUS C APYTUMHU WICHAMH KOMAH/IbI,
OLICHUBATh KAUY€CTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM YYACTHUKAMU
B3aMMO/JICUCTBUA.



3) Vuusepcanvhnvie pecynamuensie delicmsus obecnedusaiom Gopmuposanue CMolcio8blX YCMaHo8oK U
JHCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranmuzanms:

CaMOCTOSITEJILHO COCTaBJIATh IUIAH, aJITOPUTM PELCHUs 3aa4 (UM €r0 YacTh), BBIOMPATh CIIOCOO peLIeHus ¢
y4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATD
BapUaHTBI pPEIICHUH ¢ yu€TOM HOBOM MHpOpMaLIUK.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMH CaMOINIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca U pe3ysbTaTa peleHHsl MaTeMaTH4eCKON
3a/1a4u;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTD IIPH PEIIEHUU 3aJja4l, BHOCUTh KOPPEKTHUBbI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHIGHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH OCTaBIEHHON 1IEJIU U YCIOBUAM, OOBACHATH IPUUUHBI
JOCTHKEHUS MM HEAOCTIKEHHS LIeJIH, HAXOUTh OLINOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOTO Kypca «Anredpa» 8 Kiace JOMHKHO 00eCreunBaTh JOCTHKEHUE CIICTYIONIIX
IPEIMETHBIX 00pa30BaTeNbHbIX PE3YJIbTATOB:

Yuciia 1 BIYHCICHUSA

Hcnonp30BaTh HavyaabHbIE IPEICTABICHNS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEN Il CDABHEHUS,
OKPYTJICHUS M BBIUMCIICHUI; N300pakaTh IEHCTBUTENBHbIC YHCIa TOYKaMU Ha KOOPIAMHATHOM MPSIMOIA.
[TpuMeHATH OHATHE ApUPMETHYECKOTO KBAAPATHOTO KOPHSI; Ha- XOJUTh KBaJIpaTHbIe KOPHU, UCIOIb3Ys IPU
HEO0OXOMMOCTHU KaJIbKYJIATOP; BHIIOIHATH MPeoOpa3oBaHusl BbIPAXKEHUN, COJEPKAIIUX KBaIpaTHbIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp3oBate 3anucu OONBIINX U MAJIBIX YHCEN C TIOMOIIBIO IECATHYHBIX qpobeit u creneneit uncna 10.
Anredpanyeckne BbIPaKeHUS

[IpuMeHsTh MOHSTHE CTENICHH C IIETBIM TI0KA3aTeNIeM, BBITIOIHITH TPeoOpa3oBaHus BBIPAKECHHIA,
COJZIEpIKAIIMX CTEIEHHU C LEJIbIM I10Ka3aTeIeM.

BoInonHATE TOXKAECTBEHHbIE Tpeo0pa30BaHusl pallMOHAIBLHBIX BBIPAXKEHUI HAa OCHOBE MPaBUJI IEUCTBUN Ha
MHOTOWJIEHAMHU U alNre0pandyecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumeHsTH TpeoOpa3zoBaHUs BEIPAXKEHUH I peLIeHNs Pa3IMYHbIX 33/1a4 U3 MaTEMaTUKH, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

Pemrate nuHelHbIE, KBapaTHbIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHMS, CBOIAIINECA K HUM, CUCTEMBI IBYX
YPaBHEHHUH C IBYMS IEPEMEHHBIMH.

[IpoBOoMTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKux MpeacTaBIeHu (YyCTaHaBIMBATh, UMEET JIU YPABHEHUE UM CUCTEMA YPaBHEHUH peIIeHus, eClu
HUMEET, TO CKOJIbKO, U TIP.).

[lepexoauTs OT clIOBeCHOM (pOpMYTUPOBKH 3a7auM K €€ alreOpandeckoil MOAEIN ¢ TOMOIIBIO COCTaBIICHUS
YPaBHEHUS WU CU-CTEMBI YPABHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4u
MIOJIy4YEHHBIN PE3yJIbTaT.

IIpuMeHATh CBOWMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PEIIaTh JINHEWHBIE HEPABEHCTBA C
OJTHOW TIEPEMEHHOM U UX CHCTEMBI; 1aBaTh TpapHUUECKyI0 MILTIOCTPALMIO MHOXKECTBA PEIIeHNI HEPaBEeHCTBRA,
CHUCTEMBI HEPABEHCTB.

DOyHKIUH

[Tonumatp 1 UCIOIB30BaTh PYHKIIMOHAIbHbBIE TOHATHUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE 0003HAYCHMS);
OTIpeNIeNATh 3HaUeHUe (PYHKIMH 110 3HAYSHUIO apryMEeHTa; ONPeAEsATh CBOMCTBA QYHKIUU 110 €€ TpaduKy.

CtpouTh rpaduKn dIeMeHTapHbIX GyHKImiA Biga y = KIX , y = X2, y= x3, y=\x, y= IxI; omuchIBath
CBOMCTBAa 4MCIOBOW (YHKIUU MO €€ rpaduKy.

IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI 9 KJIACC




OcBoenue yueOHOTO npeaMeTa «ANredpb» J0IKHO 00eCcTIeYnBaTh JOCTIKEHHE HAa YPOBHE OCHOBHOTO
o0uiero o0pa3oBaHus ClIEIYIOMINX JUYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaToB:

JIMYHOCTHBIE PE3YJIbBTATBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMBbl yU4EOHOTO MpenMeTa «Anredpay» XapakTepUu3yIOTCs:
IIaTpuoTHYeckoe BOCIUTAHHE:

IIPOSIBJIEHUEM MHTEPECA K MPOLLJIOMY U HACTOALLEMY POCCUNCKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTH>KEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMaTHYE€CKOM IIKOJIbI, K UCIIOJb30BaHUIO ITUX
JOCTIDKEHUH B IPYTrUX HayKax M MPUKIIAJHBIX cdepax.

I'pasxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 0053aHHOCTEH TpakJaHWHA M Pea3aliy €ro MpaBs, MPEICTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, ABJICHUI, MPOLIEAYp I'PaXkKIaHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STUYECKUX MTPOOIIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPajib- HO-3TUYECKHUX
IPUHLIUIIOB B AE€ATEIbHOCTU YUEHOTO.

TpynoBoe BociuTaHue:

YCTaHOBKOM Ha aKTUBHOE y4acCTHE B PELICHUM NPAKTUYECKUX 3a]1a4 MaTeMaTH4YE€CKON HAIpaBJIE€HHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOT0 00pa30BaHUs HA MPOTSKEHUH BCEH )KU3HU JIJISl YCHEIITHON
poeCCHOHATIBHOMN IESTETFHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHIA,

OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM MHAMBUAYAIBHON TPAEKTOpUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTH4ecKoe BOCIIUTAHME!

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPUSATUIO MaTEMaTUUECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyKI€HHI; YMEHHIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

OpHUEHTAIMeN B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MpEICTaBIEeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YENIOBEKa, MPUPO/IbI U 00IIeCTBa, MOHUMAHUEM MaTeMaTHUECKON HayKH Kak
cdepbl 4eT0BEUECKON AEATEIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAUMMOCTH JUIS Pa3BUTHS IUBUIIN3ALNHY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHKU U MaTEMaTUYECKOU KyJIbTYpOH Kak CPeICTBOM MO3HAHMS MUPA;
OBJIQJICHHEM MPOCTEHIITMMHU HABBIKAMH MCCIIEJOBATEIBCKON AEATEIBHOCTH.

dusnyeckoe BocnuTanue, GopMupoBaHue KyJbTYpPbl 310POBbSI H IMOLMOHAJIBHOI0 0JIarONOyusi:
TOTOBHOCTBIO IPUMEHATh MaTEMAaTHUYECKHE 3HAHUSI B MHTEPECAX CBOETO 3/10pOBbs, BEJICHUS 3/I0pOBOT0O 0Opa3a
KHU3HU (370pOBOE MUTaHKE, COATaHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, PETYIspHas pU3ndecKas
AKTUBHOCTb);

c(OpMHPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TaKOro e MpaBa
JPYTOro 4ejoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUE:

OpHUEHTaIel Ha MPUMEHEHNEe MAaTeMaTHUYEeCKUX 3HAHUHM JIJIsl peIlieH s 3a/1a4 B 00JIaCTH COXPAHHOCTHU
OKpYKarolllel cpe/ibl, MIIaHUPOBAHUS MOCTYNKOB U OIIEHKH X BO3MOKHBIX MOCIEACTBUN IS OKPYXKaroIIeH
Cpelbl;

OCO3HaHHEM TJI00aJIBLHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus.

JInuHOCTHBIE pe3yJIbTaThl, 00eceYnBaOIMe AaNTANHI0 00y4al0IIerocsi K H3MeHsIIOIHMMCS YCI0BHAM
COLMAJILHOM ¥ MPUPOJAHOM CpPe/bl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSX HEONPEAECIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTHU
yepe3 MPaKTUUYECKYIO JIEATENbHOCTh, B TOM YHCJIe YMEHHE YUUThCA Y IPYTUX JI0eH, mpruodperaTh B
COBMECTHOM JCSITEIbHOCTA HOBBIE 3HAHUSI, HABBIKK M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEO0OXOIUMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHUHU, B TOM 4HcIie (OPMYIUPOBATH UIEH, TOHITHS, TUIIOTE3bI
00 00BEKTax U SBJICHUAX, B TOM YHUCIIE paHee HE U3BECTHBIX, OCO3HABATH 1€(UIIUTH COOCTBEHHBIX 3HAHUM 1
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO,
BOCIIPHHUMATh CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOIIHMI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE
pelieHus u AecTBus, GopMyIUpOBaTh U OLICHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIbTATHBI



MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMbl y4eOHOTO TIpeaMeTa «Anredpa» XapakTepus3yrTces
OBJIAJICHUEM VHUBEPCANbHLIMU NOZHABAMETbHBIMU OCUCMBUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCANbHIMU PEYIAMUGHBIMU OeliCTNEUIMU.
1) Vuueepcanvuvie noznasamenvhuie oeticmsus obecneuusaiom Gopmuposanie OA306blx KOZHUMUBHBLX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKuXx,
uccnedosamenbCKux onepayuil, ymeHuii pabomams ¢ uH@opmayueti).
ba3oBble Jlornyeckue 1ecTBUA:
BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKN MATEMAaTHYECKUX O0OBEKTOB, MOHSATHH, OTHOIICHUM
MEXy TIOHATUAMU; (POPMYIUPOBATH OMPEICIICHUS TOHITUI; YCTaHABIMUBATh CYIIICCTBCHHBIN MPU3HAK
KJIacCU(pUKALlMU, OCHOBaHHUS JIJIs1 000OIIEHUS U CPAaBHEHUS, KPUTEPUU ITPOBOAUMOrO aHAIIN3a;
BOCIIPUHUMATH, (OPMYITUPOBATEH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U OTPHUIIATEIHHBIC,
€IMHUYHBIE, YACTHBIC U OOLINE; YCIOBHBIE,
BBISIBJISITH MATEMATUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUHUs B (DaKTax, NaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSX; IPeyIaraTh KPUTEPUH JIJIS1 BBISABICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUHIA;
JieNaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U MHAYKTHBHBIX YMO3aKJIIOUCHUH,
YMO3aKJIIOUEeHU M0 aHAJIOTHH;
pa3bupath 10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKACHUH (MPSIMbIEC U OT MPOTHUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECTIOJKHBIE TOKA3aTeIbCTBA MaTEMaTHUECKHX (DaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MPUBOAUTH MPUMEPHI K KOHTPIIPUMEPHI; 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOHpATh cIIOCO0 pelieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS, BBIOUPATh
HanboJiee MOAXOASAIINKN C YIETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUER).
ba3oBble nccienoBare/bcKue 1eCTBUA:
HCIIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEIILCKII HHCTPYMEHT IMO3HAHUS, (DOPMYIIMPOBATH BOIIPOCHI,
bukcupyromme NpoTUBOpeUre, MpodieMy, CaMOCTOSTENHHO YCTAaHABINBATH HICKOMOE U JAHHOE,
dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,
MIPOBOAMTH IO CAMOCTOSATEIHHO COCTaBIIEHHOMY TIJIaHY HECJIOXKHBIN AKCIIEPUMEHT, HEOOIbIIIOE UCCIIeI0BAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUIeCKOro 0OHEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy CO00ii;
CaMOCTOSTENLHO (POPMYTUPOBATH 000OIIEHNUS U BHIBOJIBI TTO pe3yIbTaTaM MPOBEIEHHOTO HAOTIOACHNUS,
WCCJIEIOBAHMS, OLIEHUBATh JIOCTOBEPHOCTD MOJYYEHHBIX PE3YyIhTaTOB, BBIBOJIOB U 0000IIECHHIA;
MIPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE MPOLIECCa, a TAKKE BBIABUTATh MPEANOJIOKEHHS O €ro Pa3BUTHH B
HOBBIX YCIIOBHUSX.
Pabora ¢ nnopmanmei:
BBISIBIIATH HEJIOCTATOYHOCTH ¥ M30BITOYHOCTh HH(POPMAIIMH, TAHHBIX, HEOOXOAUMBIX IS pEIICHUS 3a/1a4H;
BBIOHpaTh, aHATH3UPOBATH, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALINIO PA3TUYHBIX BUJIOB U
dbop™m mpeacTaBIeHUS;
BBIOUpaTh PopMy MpecTaBIeHI MHPOPMAINH U WILTIOCTPUPOBATH peliaeMble 3aaun CXeMaMu,
Juarpammamu, HHOM rpa@ukoil 1 uX KOMOMHAIUSAMUY;
OIICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO KPUTEPHSIM, MIPEAT0KEHHBIM YUUTEIEM UITH CPOPMYTUPOBAHHBIM
CaMOCTOSITEIILHO.
2) VHusepcanvhvle KOMMYHUKAMUGHBLE Oelicaus 00ecnedusaom cqhopmMupo8anHOCmsb COYUATbHBIX
HAaBbIKO8 00Y4aAOUWUXCHL.
Oo0menne:
BOCITPUHUMATH U (DOPMYITUPOBATH CYXKJEHHUS B COOTBETCTBUHU C YCIOBUSIMH U IEJISIMH OOIIEHUS; SICHO, TOYHO,
TPaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, TaBaTh MOSICHEHUS IO X0y
pelieHus 3a1a4i, KOMMEHTUPOBATh TTOJIYICHHBIA PE3ybTaT;
B X0JIe 00CYX/ICHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOil TeMbl, MpoOIeMbl, perraeMoi 3a1a4uu,
BBICKA3bIBaTh UJICH, HAIICJICHHBIE HA TIOMCK PEIICHHUS; COTTOCTABIISATh CBOU CYXKJICHHSI C CYKACHUSIMU JPYTHX
YYaCTHUKOB JHMANIOra, OOHApYKUBATh Pa3INure U CXOJCTBO MO3HIIHIA, B KOPPEKTHOH dopMme hopMyTupoBaTh
pa3HoriIacus, CBOM BO3PAKCHHS;
MPEJICTABIISITh PE3YJIbTATHI PEIICHUS 33a]]a41, IKCIIEPUMEHTA, HCCIEI0BAHUS, TIPOEKTA; CAMOCTOSITEITLHO
BbIOMpaTh OopMAaT BHICTYIICHHUS C YUETOM 33/1a4 IIPE3EHTALNN U 0COOEHHOCTEN ayTUTOPUH.
CoTpyaHun4ecTBo:
MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHANBUAYAIBHON pabOThI IPU PELICHUH YIeOHBIX
MaTEeMaTHYECKUX 3a7a4;



IPUHUMATD 1€JIb COBMECTHOH 1S TebHOCTH, TUIAHUPOBATh OPraHU3aINI0 COBMECTHON paboTHl,
pacrpenenaTb BUAbI paboT, JOrOBapUBaTHCS, 00CYKIaTh MPOIECC M pe3yJbTaT padboThl; 00001IaTh MHEHHS
HECKOJILKHX JIIOJICH;

y4acTBOBATh B IPYNIOBBIX (popMax paboTsl (00CykIeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIE IIITYPMBI H JIp.);
BBITOJIHATH CBOIO YaCTh pabOTHI M KOOPAUHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHAMH KOMaH/IbI;
OLICHMBATh KAYECTBO CBOET0 BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYJIUPOBAHHBIM YHYACTHUKAMU
B3aUMOJICUCTBUS.

3) Vuusepcanvuvie pezyrisamugnsie oeticmsus obecnedusaiom GopmuposaHue cCMvlco8blX YCMaHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanmsi:

CaMOCTOSITEIILHO COCTABJISITH IJIaH, aITOPUTM PEIICHUs 3a7a9u (MM €ro Y9acTh), BRIOMPATh CIIOCO0 PEIIeHUs C
y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOM MH(pOpMAaILIUK.

CaMOKOHTPOJIBb:

BJIQ/IETh CIIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJISL ITPOLIEcca U Pe3yJibTaTa pelIeHNs MaTeMaTH4YeCKON
3a/1a4i;

IPEIBUIETh TPYIHOCTHU, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3a]]aul, BHOCUTh KOPPEKTHUBbI B
JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HAWEHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEIH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIHHOCTH OCTABICHHON 1IEITH U YCIOBUSAM, OOBSCHATH IPHUUHBI
JOCTHKEHUS WM HEIOCTHKEHUS e, HaXOAUTh OIUOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.
INPEJIMETHBIE PE3YJIBTATHI

OcBoenune yaeOHOTO Kypca «Anredpa» 9 kiaace JoMKHO 00ecrneunBaTh JOCTHKEHUE CIEAYIOINX
IIPEeIMETHBIX 00Pa30BaTENbHBIX PE3YJIbTATOB!

Yucsia v BLIYUCICHUSA

CpaBHUBaTh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YU CIIA.

BrimonsaTe apupmeTnyeckue 1elcTBUS C pallMOHAIBHBIMHI YHCIIaMH, COYETasl YCTHBIE U MIChbMEHHBIE
NPUEMBI, BHITIOJIHATH BBIUMCIICHUS C UPPALIMOHATIbHBIMU YU CIIAMHU.

HaxonuTe 3Ha4eHNs CTENEHEN ¢ LENBIMU 0KA3aTENsIMU U KOPHEN; BBIUMCIIATH 3HAUEHUS YHCIIOBBIX
BBIPAKCHUI.

OKpyTsITh NENCTBUTENIBHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3YJIbTAaTa BEIUUCICHUH, OLIEHKY YMCIOBBIX
BBIPAKECHUI.

YpaBHeHUS M HEPABEHCTBA

PemaTs nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, YPAaBHEHUS, CBOIALINECS K HUM, IpOCTeiIne JpoOHO-
palyoHaIbHbIE YPaBHEHUS.

Pemate cucreMsl AByX JTUHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU U CHUCTEMBI JIBYX YPABHEHUH, B
KOTOPBIX OJJTHO YPABHEHUE HE SBJIACTCS JIMHEUHBIM.

PemaTs TekcToOBbIE 33/1auu anreOpanueckuM CIOCOOOM € IOMOIIbIO COCTaBJICHMS YPABHEHUSI UIIU CUCTEMBI
JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBOINTH MpOCTEMIINE HCCAEAOBAHUSA YPABHEHUHN U CUCTEM YPaBHEHHUI, B TOM YHCIIE C IPUMEHEHHEM
rpaduUecKux MpeacTaBieHu (YyCTaHaBIMBATh, UMEET JIU YPAaBHEHUE UJIM CUCTEMA YPaBHEHUH peIIeHus, eClu
HUMEET, TO CKOJIbKO, U TIP.).

Pemrate nuHeiiHbIe HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA; M300paXaTh pelIeHne HEPaBeHCTB Ha YUCIOBOM
IPSIMOM, 3aITUCBIBATH PEILIEHUE C TOMOIIBI0 CHMBOJIOB.

PemaTs cucreMpl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIME KBAPATHOE HEPABEHCTBO;
n300paxkaTh pelIeHrne CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOI MPSMOIi, 3alMChIBAaTh PELIEHHE C TIOMOIIbIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEIICHUHU PA3JINYHBIX 3a7au.

DOyHKIUH

PacnioznaBath (GyHKIIMM U3y4yeHHBIX BUAOB. [loka3piBaTh cXeMaTHUECKU PacloNOkKeHHe Ha KOOPAMHATHOM
TUIOCKOCTH TpauKOB

dymkmmii Buma: y = kx, y =kx + b, y = k/x, ymax2+bx + c ¢, y = x3, y=\x, y = | x | B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB;0MNCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpoutb u n300paxatb cxeMaTudecku rpaduku KBaJpaTHUHbIX

(yHKLUH, ONMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIHI 1O UX rpaduKam.



Pacnio3naBate KBagpaTHUHYIO (QYHKIHIO 110 (hopMyIie, IPUBOAUTH IPUMEPHI KBaIPATUYHBIX QYHKINN U3
peanbHOM KHU3HU, (PU3UKHU, TEOMETPHUH.

Apudmernyeckasi 4 reoMeTpuyecKas Mporpeccuu

Pacrio3naBaTth apu(MeTH4ECKyI0 ¥ TeOMETPUUYECKYIO TPOTPECCHH IIPU Pa3HBIX CIIOCO0aX 3aaaHusl.
BhINONMHATE BRIYUCIEHHS C HCIIOJIB30BAaHHEM (OPMYIT N-TO WieHa apu(PMETUIECKON 1 TeOMETPHUECKOM
HPOTpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N3006pakaTh WiIeHBI OCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM IIOCKOCTH.

Pemate 3a1a4n, cBSI3aHHBIC C YUCIOBBIMU ITOCIIEIOBATEILHOCTSMH, B TOM YHCJIE 331a49H U3 PEaIbHOM KU3HU
(c UCTIONBb30BaHUEM KATBKYIATOPA, U(PPOBBIX TEXHOIOTHIN)

INTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI 7 KJIACC

OcBoenue yuebHOro npeamera «I'eoMeTpus» JOMKHO 00eCeunBaTh JOCTUKEHHE Ha YPOBHE OCHOBHOT'O
o011ero 00pa3oBaHusl CIACAYIOIIUX JUYHOCTHBIX, METAIIPEAMETHBIX U ITPEIMETHBIX 00pa30BaTEIbHBIX
pe3yNIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS MPOrpamMmMbl yueOHOro mpeamMera «I'eoMeTpus» XapakTepu3yrTcs:
I[laTpuoTHYeckoe BOCIUTAHME:

MPOSIBIICHUEM MHTEPECa K MPOLLIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIICHHEM K
JIOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKOM MAaTEMATUYECKOM LIKOJIbI, K HCTIOJIb30BAHUIO ATUX
JOCTHKEHHH B IPYTHX HayKax U MPUKIAIHBIX cepax.

I'paskianckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH TpaskJaHNHA U peallu3allii €ro Mpas, IPeICTaBICHUEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYD, SABICHUH, IPOIIETYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K 00CYKIEHUIO STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPaJIb- HO-3TUUECKHUX
MIPUHIUIIOB B JEATEIBHOCTH YUYEHOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE YUaCTHE B PEHICHUH MPAKTUYECKHUX 33]]a4 MaTeMaTHUYeCKON HalpaBIeHHOCTH,
OCO3HAaHUEM BOKHOCTH MaTEMATHYECKOTO 00pa30BaHMs HA MPOTSHKEHUU BCEH JKU3HU ISl YCTICIITHON
npodecCHOHANBEHOM NeSTENbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUI;

OCO3HAHHBIM BEIOOPOM U MTOCTPOSHUEM WHJIMBHUIYATBHON TPAeKTOPUU 00pa30BaHMS M )KU3HEHHBIX TIJIAHOB C
y4€TOM JTUYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEMH.

JcTeTH4ecKoe BOCIUTAHME!

CIIOCOOHOCTHIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUATHIO MaTeMaTHUYECKUX 00BEKTOB, 33/1a4,
pelieHui, pacCy ACHUI; yMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

OPUEHTAIINEN B IESITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX MTPEJICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOJILI U 00IIECTBa, MOHMMAHUEM MAaTEMaTHUYECKON HAYKH KaK
chephl YeTOBEYECKOM NEeITETLHOCTH, ATAOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIsI PA3BUTHS [TUBUIN3AIINH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKH U MaTeMaTHYECKOW KyIbTYPOi KaK CPeICTBOM MO3HAHHS MUPA;
OBJIQJICHHEM MPOCTEHIITMMHU HAaBBIKAMH MCCIICIOBATEIBCKON JESTEIHHOCTH.

du3nvecKoe BOCNUTAHNE, (POPMUPOBAHUE KYJIbTYPbI 310POBbS U SMOIHOHAJIBHOI0 0JIATONOJIYYHS:
TOTOBHOCTBIO MPUMEHSITh MaTEMaTHIECKHE 3HAHUS B MHTEPECAX CBOETO 37I0POBBS, BEJICHUS 370POBOT0O 00pa3a
YKU3HU (370pOBOE MUTaHKE, COATAaHCHPOBAHHBIN PEKUM 3aHATUN U OTJbIXA, PETyIsApHas Gu3nIecKas
AKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, IPU3HAHUEM CBOETO MpaBa Ha OMMUOKY M TaKOTO e MpaBa
JIPYTOTo YeoBeKa.

JK0JI0rn4ecKoe BOCIIUTAHME:

OpHUeHTAallMel Ha IPUMEHEHNE MaTeMaTHYeCKUX 3HAHUM JUIsl pellIeHus 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKPY>KaIoIllel cpeibl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUH AJI OKpPYKArOIIei
Cpelibl;

OCO3HaHHEM TJI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTeH HX perieHus.

JInuHoCTHBIE pe3yJIbTaThl, 00ecneYnBaloIHe AAaNTALHI0 00y4aloLIerocsi K U3MeHsII0IHUMCS YCI0BUAM
COLMAJILHOM M IPUPOJHOM cpeabl:



TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSIX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH KOMITIETEHTHOCTH
4yepe3 MPaKTUIECKYIO IEATEIbHOCTh, B TOM YHCJIE YMCHUE YIUTHCS y APYTUX JIFOJICH, TPHOOpETaTh B
COBMECTHOMH JICATEILHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIUU U3 OTIBITA IPYTHX;
HEOOXOIMMOCTBIO B ()OPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM YHCie (GOPMYyITUPOBATh UICH, TIOHSITHS, TUIIOTE3bI
00 00BEKTaxX U SBICHUSX, B TOM YHUCIIC PaHEe HE N3BECTHBIX, 0CO3HABATH JC(PHUIIMTH COOCTBCHHBIX 3HAHUNA U
KOMITIETEHTHOCTEH, INITAHUPOBATh CBOE pa3BUTHE,
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIUIO KaK BBI30B,
TpeOYIOLIHN KOHTPMED, KOPPEKTUPOBATH IPHHUMAECMEBIEC PEIICHHSI U ACUCTBUS, (HOPMYITUPOBATh U OLICHUBATH
PHUCKHU U TIOCIENCTBUSA, POPMUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTrpamMMbl yueOHoro mpeamMera «I'eomerpusi»
XapaKTEPUBYIOTCS OBIIAZICHUEM VHUBEPCAIbHHIMU HO3ZHABAMETbHBIMU OCUCMEUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCANbHIMU PEYIAMUGHBIMU OeliCTNEUIMU.
1) Vuueepcanvuvie noznasamenvhuie oeticmsus obecneuusaiom Gopmuposanie 6A306blx KOZHUMUGHBLX
npoyeccog ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpa, npuMeHeHue 102U4eCKuXx,
uccne0o8amenbCKux onepayuti, yMeHuti pabomamas ¢ ungopmayueti).
Ba3oBble jornyeckue neicTBus:
BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKYA MAaTEMaTHYECKUX OOBEKTOB, IOHITHN, OTHOIICHUH
MEXTy TIOHATUAMU; (POPMYIUPOBATH OTPECIICHHUS TOHITHI; YCTaHABINBATh CYIIICCTBCHHBIN MPU3HAK
KJIaccu(UKaIui, OCHOBaHHS Il 00OOIICHUS U CPaBHEHHUSI, KPUTEPUH ITPOBOIMMOTO aHAIN3a,;
BOCTIPUHUMATH, (OPMYITUPOBATEH U MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEIHHBIC U OTPHUIIATEIHHBIC,
€/IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;
BBISIBJISITH MATEMaTHYECKHIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUNS B (DaKTax, NaHHBIX,
HAOJIFOICHUSX U YTBEPXKACHUSX; IIPEIIaraTb KPUTEPHH JJIs1 BBISBICHHS 3aKOHOMEPHOCTEH U MMPOTUBOPECUHH;
JIeJIaTh BBIBOJIBI C UCTIOJL30BAHNEM 3aKOHOB JIOTUKH, JISTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHUH,
YMO3aKJTFOUEeHU M0 aHAJIOTHH;
pa3buparh qOKa3aTEIbCTBA MATEMATHUSCKUX YTBEPKICHUH (IIPSMBIC U OT POTUBHOTO), TPOBOHTH
CaMOCTOSITENIbHO HECTIOKHBIE TOKA3aTeIbCTBA MaTEMaTHUECKHX (DaKTOB, BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOJIUTH TIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;
BBIOHpaTh c1IOCO0 perieHus y4eOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BBIOUPAThH
Han0o0JIee MOIXO AN ¢ YIETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER ).
ba3oBrble ncciienoBare/bCKUe 1eHCTBUA:
UCIIOJTb30BATh BOMPOCH! KaK MCCIICIOBATEIIbCKII HHCTPYMEHT ITO3HAHUS, (DOPMYIIMPOBATH BOIIPOCHI,
bukcupyromnme NpoTUBOpeIre, MpodIeMy, CaMOCTOSTEIHHO YCTAaHABINBATH HICKOMOE M JAHHOE,
(bopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHE,
MIPOBOAMTH MO CAMOCTOSATEIHHO COCTABIIEHHOMY TIJIaHY HECJIOXKHBINM HKCIIEPUMEHT, HEOOIbIIIOE UCCIeI0BAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUIeCKOro 0OBhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COO0ii;
CaMOCTOSTENLHO (POPMYTUPOBATH 000OIIEHNUS 1 BHIBOJIBI 1O pe3yIbTaTaM MPOBEIEHHOTO HAOTIOACHNUS,
WCCJICIOBAHMSI, OIICHUBATH JJOCTOBEPHOCTH TIOJYYSHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IICHUIA;
MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATh MPEIIOIIOKEHHS O €T0 PA3BUTUU B
HOBBIX YCJIOBHUSIX.
Pabora ¢ unopmanmeii:
BBISBJISITh HEJIOCTATOYHOCTh W N30BITOYHOCTH HH(POPMAIIHH, TaHHBIX, HEOOXOIUMBIX JIJIS PEIICHHS 3a/1a4H;
BBIOHpaTh, aHATH3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3TUYHBIX BHIOB U
dbop™M mpeacTaBIeHUS;
BEIOUpaTh POpMY MIpeCcTaBICHIS HHPOPMAIIH U WILTIOCTPUPOBATH peliaeMble 3aaud CXeMaMU,
JIuarpaMMamMu, HHOU rpaduKor U UX KOMOMHAITUSIMU;
OIICHUBATh HAAEKHOCTh HH(POPMAIIMH IO KPUTEPHSIM, TIPEAT0KEHHBIM YUUTEIEM UITH CPOPMYTUPOBAHHBIM
CaMOCTOSITEIIEHO.
2) VHusepcanvhvle KOMMYHUKAMUGHBLE O0elicaus 00ecnevusaom cqhopmMupo8anHOCmsb COYUATbHBIX
HABbIKOG 00YYAIOUUXCSL.
Oo0menne:



BOCTIPUHUMATH ¥ JOPMYITUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSMHU U IEISIMH OOIIEHUS; ICHO, TOYHO,
IPaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y
peuieHus 3a/1a4yu, KOMMEHTUPOBATh MOJIYYCHHBINA PE3yNbTaT;

B X0/ 00CYX/IeHUA 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMoil TeMbl, MpoOJIeMbl, periaeMoi 3a1auu,
BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA TTOMCK PEILICHHUS; COITOCTABISATh CBOU CYXKJCHUS C CYKACHUSIMU JPYTUX
YYaCTHUKOB AMAaliora, OOHapyKUBATh Pa3jiHyure U CXOJCTBO MO3UIIMIA; B KOPPEKTHOH dopme hopMyTupoBaTh
pa3HorIacusi, CBOU BO3PaKEHUS;

MPEJICTaBIISITh PE3YJIbTAThl PEIICHUS 3a]Ja4l, IKCIIEPUMEHTA, UCCIIEI0BaHUs, IIPOEKTA; CAMOCTOSITEIILHO
BEIOMpaTh OpMAT BBICTYIUICHUS C YIETOM 3a/1a4 IPE3CHTAMN U 0COOCHHOCTEH ayTUTOPHUH.
CoTpyaHn4ecTBO:

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOThI MPU PEIICHUH YIeOHBIX
MaTeMaTHYeCKUX 3a7au;

MPUHUMATH 1I€JIb COBMECTHOM JI€ATEIbHOCTH, INIAHUPOBATh OPTraHM3aI[Mi0 COBMECTHOU PabOTHI,
pacrpeaensTh BUIbl paboT, JOroBapuBaThCs, 0OCYXKIATh MPOLIECC U pe3ynbTaT paboTsl; 000011aTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThI (00CYKaeHHUS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U JIP.);
BBITIOJIHSITH CBOIO YacTh pa0OTHl M KOOPJIMHUPOBATH CBOU JCUCTBUS C APYTMUMH YJICHAMU KOMAaH/IbI;
OILICHMBATh KAUYECTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU
B3aUMO/JICHCTBUA.

3) Vuusepcanvuvie pezyrisamusnsie oeticmsus ob6ecnedusaiom GopmuposaHue cCMblco8blX YCMaHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH, aJITOPUTM PEIICHUs 3a7a4u (MU €r0 YacTh), BHIOUPATh CIIOCO0 pelieHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM WH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJISI ITpOLiecca U pe3yJibTaTa pelieHns MaTeMaTHIeCKOn
3a/1a4i;

MPEBUJIETh TPYIHOCTH, KOTOPHIC MOTYT BOSHHKHYTh IIPH PEIICHUH 3a]1a9i, BHOCHTH KOPPEKTHUBHI B
JESITENIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWEHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEIH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEILHOCTH MTOCTABICHHON 1[EH U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHKEHUS WM HETOCTHKEHUS eI, HaXOAUTh OIMUOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIbBTATHI

OcBoenue yaeOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHus JOKHO 00eCTIeunBaTh
JOCTH)KEHUE CIETYIONNX MPEIMETHBIX 00pa30BaTelbHbIX PE3yIbTaTOB!

PacnioznaBath n3ydeHHble reoMeTpuueckre (GUrypsl, OpeAessaTh UX B3aUMHOE PacIoyioKeHNe, 1300paxxarhb
reoMeTpruYecKue (GUrypsbl; BBITOIHATH YUEPTEXKU MO YCIOBUIO 3a7auil. VI3MepsTh TMHEHHBIE U YTIIOBbIE
BeIMUMHBI. PemaTs 3a1a4n Ha BBIYHMCIICHUE JUTMH OTPE3KOB U BEJTUYMH YTJIOB.

Jlenatb rpy0Oyio OILIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MIPEIMETOB B peallbHON )KU3HHU, pa3MEPOB
NPUPOJIHBIX 00BEKTOB. Pa3inuuaTek pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBI.

CTpouth 4epTeKM K FT€OMETPUUECKUM 3a/1adam.

[Tonb30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTOJIBLHUKOB, HUCIIOJIb30BATh IPU3HAKK U CBOWCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3aj1au.

[TpoBOAUTH JTOTHYECKHE PACCYXKICHHUS C UCTIOIB30BAHUEM I€OMETPUUECKIX TEOPEM.

[lonb30BaTbes MpU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJBbHUKOB, CBOMCTBOM MEIHUAHBI, IPOBEIEHHOU
K TUIIOTEHY3€ NMPSAMOYTOJIbHOTO TPEYroJbHUKA, B PEIIEHUH FT€OMETPUUECKUX 3aau.

OnpenensaTs NapayuieIbHOCTh IPSIMBIX C IOMOIIIBIO YTIIOB, KOTOPhIe 00pa3yeT ¢ HUMHU ceKyas. Onpenensith
MapaJJIEIbHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OJHOM MPSAMOM 10 TOYEK IPYroi
IPSIMOA.

Pemate 3amaun Ha kieTyaTon Oymare.

[TpoBOIUTH BHIYMCIICHUS M HAXOAUTh YHCIIOBBIC M OYKBEHHbIC 3HAYCHHUS YTJIOB B TEOMETPUUYECKHX 33/1a4ax C
HCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHbBIX MPU
NIEPECEUCHNH JIBYX NapaJUIEIbHBIX IPSIMbIX CEKyllel. Pemars npakTuueckue 3a1a4i Ha HaX0XAECHUE YTJIOB.



BrnaneTrs noHsTHEM T€OMETPUYECKOT'O MECTA TOUEK. YMETh ONPEACIATh OMCCEKTPUCY YIIIa U CepelMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK FTE€OMETPUUECKHE MECTa TOYEK.

DopMynMpOBATH OIIPEACIICHUS OKPYKHOCTH U KpyTra, XOpAbl U JUaMeTpa OKPYKHOCTH, I10JIb30BATHCS UX
CBOMCTBaMH. Y METh IPUMEHSATH 3TH CBOMCTBA IIPU PELICHUU 3a/1a4.

Bitamers noHsATHEM ONIMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaX0uThb €€ neHTp. [loap3oBarbcs
(akTamMM 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYrojdbHHUKA IEPECEKAIOTCS B OAHOM TOUKE, U O TOM, 4TO
CepEeIMHHBIC NIEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUYKE.

Brnaners noHsTHEM KacaTeabHOU K OKPYKHOCTH, I0JIb30BaThCSI TEOPEMOM O NEPIIEHIUKYIIIPHOCTH
KacaTeJIbHOM U paguyca, PO BEIEHHOIO K TOYKE KacaHUsl.

[Tosb30BaThCsA NPOCTEHIIMMU T€OMETPUYECKUMHU HEPABEHCTBA MU, IOHUMATh UX IPAKTHYECKUN CMBICII.
[IpoBOAUTH OCHOBHBIE TEOMETPUYECKUE ITOCTPOCHHUS € ITIOMOILBIO HUPKYJIA U JIMHEHUKHU.

IINTIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATDBI 8 KJIACC

OcBoenune yuebHOro npeamera «I'eoMeTpus» JOMKHO 00eCeunBaTh JOCTUKEHHE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHusl CISAYIONIUX JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbIX
pe3yNIbTaTOB:

JJMYHOCTHBIE PE3YJbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOTrpaMMbl ydeOHOro mpeameTa «['eoMeTpus» XapakTepu3yrTCs:
I[laTpuoTHYeckoe BOCIUTAHME:

MPOSIBIICHUEM MHTEPECa K MPOIIJIOMY U HACTOSAIIEMY POCCUUCKON MaTeMAaTUKH, IICHHOCTHBIM OTHOIIIEHHUEM K
JIOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKOM MAaTEMAaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JOCTHKEHHH B IPYTMX HayKax U MPUKIAIHBIX cepax.

I'paxknaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHCHHIO 00SI3aHHOCTEH rpakIaHrHA U PeaTu3alliK €ro MpaB, MPEACTaBICHUEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHHM, TPOLEAYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K 00CYKIEHUIO STUYECKUX MTPOOIJIeM, CBI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUH HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJTb- HO-ITHUYECKHUX
MPUHIIUIIOB B AEATEILHOCTH YYEHOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE YUaCTHE B PEHICHUH MPAKTUUYECKHUX 33]]a4 MaTeMaTH4YeCKON HalpaBlIeHHOCTH,
OCO3HAaHWEM BKHOCTH MaTEMaTHYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCEH JKM3HU IS YCIICIITHOM
npohecCuOHANBHOM NeSTENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,

OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHIMBHUIYATLHON TPACKTOPUU 00PAa30BaHUS U KU3HESHHBIX ILIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

IcTeTHYECKOE BOCIUTAHHUE!

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSATHIO MATEMATHUECKUX OOBEKTOB, 3314,
pelieHui, pacCy ACHUI; yMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTRBE.

LleHHOCTH HAYYHOTO MO3HAHMS:

OPUEHTAIINEH B IEITEILHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YETIOBEKA, MPUPOJIBI M OOIIECTBA, TOHUMAaHUEM MaTEeMAaTUYECKON HayKU Kak
chephl YeTOBEYECKOM NeITETHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJISI PA3BUTHS [TUBUIN3AIINH,
OBJIAJICHUEM SI3BIKOM MaTEMATHKU U MaTeMaTHYECKOU KyIbTYpOl KaK CpPEACTBOM MO3HAHUS MHPA;
OBJIQJICHHEM MPOCTEHIITUMHU HABBIKAMH HCCIICIOBATEIHCKON JAEATEIHHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPhI 310POBbSI H IMOIMOHAIBHOT0 0JIArONMOyqusi:
TOTOBHOCTHIO MPUMEHATh MaTeMaTHIECKHE 3HAHUS B MHTEPECaX CBOETO 370POBbsI, BEICHHSI 3JOpOBOTO 00pasa
YKU3HU (370pOBOE MUTaHKE, COATAaHCHPOBAHHBIN PEIKUM 3aHATUHN U OTABIXA, PETyspHas Gundeckas
AKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa peICKCUH, IPU3HAHUEM CBOETO MpaBa Ha OMUOKY M TaKOTO e MpaBa
JIPYTOro YeioBeKa.

IKo0J0rn4YecKoe BOCIUTAHUE:

OpUEHTAIMEH Ha MPUMEHECHHE MaTEeMAaTHUYEeCKUX 3HAHUHN IS pelIeHus 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpYKAroIIeH Cpe/ibl, IITAHHPOBAHUS MOCTYIKOB U OIIEHKH MX BO3MO>KHBIX TIOCTIEACTBUN IS OKPYKAIOIICH
Cpenbl;

OCO3HAaHHEM TJI00aTBFHOTO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U TyTel X pPelIeHUs.



JIn4HOCTHBIE Pe3yJIbTaThl, 00eceYUBAIOIINE AJANTALMI0 00y4aI0IIerocsi K M3MEeHSIIHUMCS YCJI0BUAM
COUMAJILHOM ¥ MPUPOJAHOM Cpe/bl:
TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU
yepes MPaKTUYECKYIO JIEATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JI0JeH, MpuoOpeTarh B
COBMECTHOM JCSTEIHbHOCTA HOBBIC 3HAHUSI, HABBIKM M KOMIIETECHIIUU U3 OMBITA JIPYTUX;
HEO0OXOUMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUHU, B TOM 4Hciie (OPMYIUPOBATH UICH, TOHITHS, TUIIOTE3bI
00 00BEKTaxX U SBICHUSX, B TOM YUCIIC PAHEE HE M3BECTHBIX, 0CO3HABATH ACPHUIIMTH COOCTBCHHBIX 3HAHHMA U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE pPa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIUIO KaK BBI30B,
TpeOyIoIIMii KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U JIeHcTBUA, (HOPMYJIUPOBATh U OLICHUBATh
PHUCKHU U TIOCIENCTBUS, POPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTrpamMMbl yueOHoro mpeamera «I'eomerpusi»
XapaKTEPU3YIOTCS OBIAJCHUEM VHUBEPCAIbHLIMU HOZHABAMEIbHBIMU OelicCEUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCliICMBUAMU U YHUBEPCATIbHBIMU PeZYIAMUSHBIMU OeliCTNEUIMU.
1) Vhuusepcanvhvle noznasamenwvhvie oeticmausi obecneuusaom Gopmuposanue 6a3068blx KOCHUMUBHBIX
npoyeccos 00y4arouuxcs (0coenue Memooo8 NOIHAHUS OKPYIHCAIOUWe20 MUPA, NPUMEHeHUe 102UYECKUX,
uccnedosamenbCKux onepayuil, ymeHuii pabomams ¢ uH@opmayueti).
ba3oBble ornyeckue aecTBuUs:
BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMAaTHYECKHX O0BEKTOB, MOHSATHH, OTHOIIICHUMA
MEXIY MOHATUSIMH; (OPMYITHUPOBATH OMPEACIICHUS MMOHATUI; YCTAaHABIMBATH CYIIIECTBEHHBIN MTPU3HAK
KJ1acCU(pUKaLUU, OCHOBaHUS /17151 00OOIICHHS U CPABHEHUSI, KPUTEPUU ITPOBOAUMOrO aHAIN3a;
BOCIIPUHUMATH, (DOPMYIUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIIbHBIC U OTPULIATEIIbHBIC,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHEIC,
BBISIBJISITH MATEMaTUICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEYHS B (paKTax, JaHHBIX,
HAOIO/IEHUSX U YTBEPKACHUAX; TIpeIaraTh KPUTEPHUH Vsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUNIL;
JieNaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U MHAYKTHBHBIX YMO3aKJIIOUCHUMH,
YMO3aKJIFOUEHH 110 aHAJIOTUH;
pazbupath q0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKACHHUH (MPSMBIE U OT IPOTHUBHOTO), POBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE TOKA3aTeIbCTBA MaTEMaTHUECKHX (DaKTOB, BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,
BBIOHpATh cr1oco0 pemieHus yaeOHoi 3a1auu (CpaBHUBATh HECKOJIKO BAPHAHTOB PELICHUS, BHIOMPATh
HanboJiee MOAXOASAIINN C YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).
ba3zoBble ucciienoBare/ibCKue AeHCTBUA:
MCITOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEIBCKUI MHCTPYMEHT TTO3HAHUS; (JOPMYITHPOBATH BOIIPOCHI,
bukcupyromme NpoTUBOpedre, IpodIeMy, CAaMOCTOSATENBHO YCTaHABINBATH HCKOMOE M JAHHOE,
dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE,
MPOBOAMTH MO CAMOCTOSATEIHHO COCTABIEHHOMY TJIAHY HECIOXKHBINA AKCIIEPUMEHT, HEOOIbIIIOE UCCIIE0BAaHNE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUUECKOT0 00OBEKTa, 3aBUCUMOCTEH 00HEKTOB MEXIY COOOI;
CaMOCTOSTENLHO (POPMYTUPOBATH 000OIIEHNUS 1 BRIBOJBI 1O pe3yIbTaTaM MPOBEIEHHOTO HAOTIOACHNUS,
MCCJIeIOBAHMS, OLICHUBATh JIOCTOBEPHOCThH MOTYUYEHHBIX PE3YyIbTaTOB, BBIBOJIOB U 0OOOIICHUH;
MPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE MPOLIECCA, & TAKXKE BBIBUTATh MPEANOIO0KEHUS O €ro Pa3BUTHH B
HOBBIX YCIIOBHUSX.
Pabora ¢ unopmanmeii:
BBISIBIIATH HEJIOCTATOYHOCTH M M30BITOYHOCTh HH(POPMAIINH, TAHHBIX, HEOOXOAMUMBIX IS PEIICHUS 3a1a4H;
BBIOHMpaTh, aHATH3UPOBATH, CUCTEMATU3HPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BHIOB U
dbop™m mpeacTaBIeHUS;
BEIOUpaTh POopMY MIpecTaBICHIS HHPOPMAIH U WLTIOCTPUPOBATH peliaeMble 3aaud CXeMaMU,
JIuarpaMMamMu, HHOU rpaduKor U UX KOMOMHAITUSIMU;
OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 10 KPUTEPHUSIM, MPEAJIOKESHHBIM YIHTEIEM WK CHOPMYITHPOBAHHBIM
CaMOCTOSITENIbHO.
2) VHhusepcanvhvle KOMMYHUKAMUGHBbLE Oelicmaus 00ecneuusaiom cqhopmMupo8aHHOCHb COYUATLHBIX
HAaBbIKO8 00Y4aAOUWUXCHL.
Oo0menne:



BOCTIPUHUMATH ¥ JOPMYITUPOBATE CYXJACHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMU OOIICHUS; ICHO, TOYHO,
IPaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 XOAY
peuieHus 3a/1a4yu, KOMMEHTUPOBATh MOJIYYCHHBINA PE3yNbTaT;

B X0/ 00CYX/I€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOi TeMbl, MPOOJIEMBbI, peliaeMon 3a1a4H,
BBICKA3bIBaTh UJCH, HAIICJICHHbIC HA TTOMCK PEIICHUS; COTIOCTABIISATh CBOU CYXKJICHUS C CYKACHUSIMU APYTHX
YYaCTHUKOB AMAaliora, OOHapyKUBATh Pa3jiHyure U CXOJCTBO MO3UIIMIA; B KOPPEKTHOH dopme hopMyTupoBaTh
pa3HorIacusi, CBOU BO3PaKEHUS;

MPEJICTaBIISTh PE3YJIbTAThl PEIICHUs 3a/1a4H, SKCIIEPUMEHTA, UCCIIEA0BAaHUS, TPOEKTa; CAMOCTOSTEILHO
BEIOMpaTh OpMAT BBICTYIICHUS C YIETOM 3a/1a4 MPE3CHTALMN U 0COOCHHOCTEH ay TUTOPUH.
CoTpyaHn4ecTBO:

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOThI MPU PEIICHUH YIeOHBIX
MaTeMaTHYeCKUX 3a7ay;

MPUHUMATSH 1€JIb COBMECTHOMU JACSITEILHOCTH, TNIAHUPOBATH OPTaHU3AII0 COBMECTHOW pabOThI,
pacrpeaensTh BUIbl paboT, JOroBapuBaThCs, 0OCYXKIATh MPOLIECC U pe3ynbTaT paboTsl; 000011aTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThI (00CykIeHUsI, 0OOMEH MHEHUSMU, MO3TOBbIE IITYPMBI U JP.);
BBITIOJIHSITH CBOIO YacTh pa0OTHl M KOOPJIAUHUPOBATH CBOM JICUCTBUS C IPYTUMH YJIC€HAMU KOMaH/IbI;
OILICHMBATh KAUYECTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU
B3aUMO/JICHCTBUA.

3) Vuusepcanvuvie pezyrisamusnsie oeticmsus obecnedusaiom GopmuposaHue CMblco8blX YCMaHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH, aJITOPUTM PEIICHUs 3a7a4u (MU €r0 YacTh), BHIOUPATh CIIOCO0 pelieHus ¢
y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJISI ITpOLiecca U pe3yJibTaTa pelieHns MaTeMaTHIeCKOn
3a/1a4i;

MPEJIBUIETh TPYTHOCTH, KOTOPBIC MOTYT BOSHUKHYTH TIPH PEIICHUH 33]]a49i, BHOCHTH KOPPEKTHUBHI B
JESTENIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJACHHBIX OMUOOK, BBISIBIEHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEILHOCTH MTOCTABICHHON 1[EH U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHKEHUS WM HEIOCTIDKEHUS 1eNH, HaXOAUTh OIUOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OMBITY.
MNPEJIMETHBIE PE3YJIBTATHI

OcBoenne yuebHoro kypca «I'eomeTpusi» Ha ypoBHE § Ki1acca JODKHO 00ecreunBaTh JOCTUKEHNE
CIICAYIONINX TPEJIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

Pacrio3naBaTh OCHOBHBIE BUJIBI YETHIPEXYTOILHUKOB, UX 3JIEMEHTHI, MOJIH30BAThCS UX CBOMCTBAMU MIPU
peIIeHNH TEOMETPUIECKUX 3a/1ad.

[TpuMeHsTH CBOIMCTBA TOUKH MEepEeCceUeHUsl MeIMaH TPEeyTroJibHUKa (LIEHTpa Macc) B PEILICHUH 3aj1au.

Brnanmets moHsTHEM CpeHEH JIMHUH TPEYTOJIbHUKA U TPATISIHH, IPUMEHSTh UX CBOWCTBA IIPU PEIICHUU
TreOMETPUUECKUX 3a/1ad.

[Tons3oBatbcs Teopemoit daneca U TEOPEMOM O MPONOPLUUOHANBHBIX OTPE3KAX, IPUMEHATh UX Ul pELICHUS
MPAKTUYECKHX 3a7ay.

[TpuMeHSTh TPU3HAKY MTOIOOUS TPEYTOJIEHUKOB B PEIIEHUH TEOMETPUIECKUX 3a/1aY.

[Tonp3oBatbes Teopemoit [Iudaropa ass perieHuss reOMEeTpUYECKUX U MPAKTHYECKUX 3ajad.

CTpouTh MaTEMaTHIECKYIO MOJEIh B MMPAKTHYECKUX 3a7adaX, CAMOCTOSITEIIFHO JIeIaTh YePTEK U Ha XOTUTh
COOTBETCTBYIOIIME JUIUHBI.

Brnanets moHATHSIMH CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO yIiIa MPSIMOYTOJIHHOTO TPEYTOJIBHUKA.
[Tonb30BaThCst STUMU MOHSATHUS MU JIJIS1 PEUICHHS] MPAKTUYECKUX 3a]1a4.

Berauciste (pa3muyHbIMU CIOCO0AMH) TUIOIIAAh TPEYTOJIbHUKA M TUIOIIAN MHOTOYTOJIBHBIX (PUTYp
(TOMB3YsICh, T1Ie HEOOXOUMO, KATbKYIIATOPOM).

[TpyMeHSThH MolydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

Brageth MOHATUSMU BOMCAHHOTO U IICHTPAIBHOTO YTJIa, HCIIOIh30BaTh TEOPEMBI O BIIMCAHHBIX YTIIaX, yriax
MEXy XOpJaMH (CEKYIINMH) U yIJie MeX/1y KacaTelIbHON U XOpAOH IPU PellIeHUU TeOMETPUYECKUX 3a/1ad.



BitageTs MoHATHEM ONMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA ONIMCAHHOT'O YETHIPEX YT OJIbHUKA
IIPY PEIICHUN 3a7ad.

[IpuMeHATH MOydYEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMAaTUYECKUE MOAECIIN JUIs 3a]1a4 peaibHON
KHU3HHU U IPOBOJUTH COOTBETCTBYIOIME BHIYNCIIEHUS C IPUMEHEHUEM IIOJJOOMS ¥ TPUTOHOMETPUH
(TOJIB3YSCh, T1Ie HEOOXOUMO, KAIBKYIIATOPOM).

IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI 9 KJIACC

OcBoenue yuebHOro npeamera «I'eoMeTpus» JOMKHO 00eCeunBaTh JOCTUKEHIE Ha YPOBHE OCHOBHOI'O
00111ero 00pa3oBaHusl CIACAYIOMIUX JUYHOCTHBIX, METAIIPEAMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl yueOHOro mpeameTa «I'eoMeTpus» XapakTepU3yrTCs:
I[laTpuoTHYeckoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpECa K MPOLLIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOILIICHHEM K
JIOCTUKEHHUSIM POCCUMCKUX MAaT€MaTUKOB U POCCUICKOM MAaTEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIAIHBIX cepax.

I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH TpaskJaHNHA U pealli3allii €ro Mpas, IPeICTaBICHUEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYD, SABICHUH, IPOIIETYP TPAKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K 00CYKIEHUIO STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPaJIb- HO-3TUUECKHUX
MPUHIIUIIOB B ACITEIBHOCTH YUEHOTO.

TpyaoBoe BocnnuTaHue:

YCTaHOBKOHM Ha aKTMBHOE Y4acCTHE B PEHICHUH MMPAKTUYECKHUX 33]]a4 MaTeMaTH4YeCKON HalpaBlIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTEeMAaTUYECKOTO 00pa30BaHUS HA IPOTSKCHUH BCEH YKU3HU JIJISl YCIICIITHON
npodhecCHOHANBEHOM e TENbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUI;

OCO3HAHHBIM BEIOOPOM U MTOCTPOSHUEM UHJIUBHUIYATbHON TPAEKTOPUU 00pa30BaHMS M )KU3HEHHBIX TIJIAHOB C
y4€TOM JTUYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEMH.

JcTeTH4ecKoe BOCIUTAHME!

CIIOCOOHOCTHIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUATHIO MaTeMaTHUYECKUX 00BEKTOB, 33/1a4,
pelieHui, pacCy AeHUI; yMEHHUIO BUJIETh MaTEeMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

OpUEHTAIINEN B ICITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX MTPEJICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENIOBEKA, MPUPOJIbI U O0IIECTBa, MOHUMAHUEM MaTEMaTHUECKON HaAyKH Kak
chephl YeTOBEUYECKOM NEeITEIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIsl PA3BUTHS [TUBUIU3AIINH,
OBJIaJICHUEM SI3BIKOM MAaTEMATHKH U MaTeMaTHYECKOW KYIbTYpOi Kak CPeICTBOM MO3HAHMS MUPA;
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH HCCIICIOBATEIBCKON JAESTEIHHOCTH.

du3nvecKoe BOCNUTAHNE, (POPMUPOBAHUE KYJIbTYPbI 310POBbS U SMOIHOHAJIBHOI0 0JIATONOJIYYH S :
TOTOBHOCTHIO MIPUMEHITh MAaTEMaTHIECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBBS, BEJICHUS 3JJ0POBOT0O 00pa3a
JKU3HU (370pOBOE MUTaHKE, COATAaHCHPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PETyIApHas GU3nIecKas
AKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa peICKCUH, IPU3HAHUEM CBOETO MpaBa Ha OMMUOKY M TaKOTO e MpaBa
JIPYTOTo YeoBeKa.

JK0JI0rn4ecKoe BOCIIUTAHME:

OpUEHTAIMEH Ha MPUMEHEHHE MaTEeMAaTHUYEeCKUX 3HAHUHN IS pEelIeHUs 3a7a4d B 00JIaCTU COXPaHHOCTH
OKpPY’KaloIllel cpeibl, MIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUH AJI OKPYKAIOIIEeH
Cpenpbl;

OCO3HaHHEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus.

JInuHoCTHBIE pe3yJIbTaThl, 00ecneYnBaloIIMe AJaNTALHI0 00y4alolIerocs K U3MeHsIIOIHUMCS YCI0BUAM
COLMAJILHOM M IPUPOJHOM cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOECH KOMIIETEHTHOCTH
4yepes MPaKTUIECKYIO JIEATENbHOCTh, B TOM YHCJIE YMEHUE YUUThCS Y IPYTUX JIOACH, TPHOOpeTaTh B
COBMECTHOMH JIeATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHX;



HEOOXOIMMOCTHIO B JOPMHUPOBAHUH HOBBIX 3HAHUMU, B TOM YHCIie (OPMYITUPOBATH UICH, TOHSITHS, THIIOTE3bI
00 00BeKTax U SBJICHUSX, B TOM YHUCIIE pPaHEe HE U3BECTHBIX, 0CO3HABATH JA€(PUIIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK BBI30B,
TpeOYIOMIMiA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIC PEIICHUS U IEHCTBUS, JOPMYITUPOBATH U OLICHUBATH
PHUCKH U MOCIENCTBUS, GOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHbIe pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeameta «['eoMeTpus» XapakTepu3yroTcs
OBJIAJICHUEM VHUBEPCANLHLIMU NOZHAGAMETbHBIMU OCUCMBUIMU,

VHUBEPCANIbHBIMU KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCATIbHBIMU PeZYIAMUSHBIMU OeliCTNEUAMU.
1) Vuueepcanvuvie noznasamenshuie Oeticmsusi obecneuusaiom opmuposanue 6A306bIX KOZHUMUBHBIX
npoyeccos 00y4arouuxcs (0coeHue Memooo8 NOZHAHUS OKPYHCAIOWe20 MUpa,; NpUMeHeHue J102U4ecKuXx,
uccnedosamenbeKux onepayutl, ymeHut pabomamas ¢ ungopmayuetl).

Ba3oBble jornyeckue geiicTBus:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN MAaTEMAaTHICCKIX O0BEKTOB, IOHSATHI, OTHOIIICHHIA
MEXy MOHATUSAMU; (POPMYIUPOBATH OMpEeNICHUs] TOHITUN; YCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK
KJIaCCH(UKAIIMU, OCHOBAHWUS JIJIsl OOOOIICHUS U CPAaBHEHHUS, KPUTEPHUH MTPOBOJIMMOTO aHAIIN3A,
BOCIIPUHUMATh, (OPMYIUPOBATEH U MPE0OPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHbIE,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (DaKTax, NaHHBIX,
HAOJIOJICHUSX U YTBEPXKACHUSX; TIPEIaraTh KPUTSPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEYHIA;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHNEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUECHUH,
YMO3AKJIFOUEHUH 10 aHAJIOTHH;

pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHH (IIPsIMbIE U OT MIPOTUBHOTO), TPOBOAUTD
CaMOCTOSITEIILHO HECTIOKHBIC JIOKA3aTeIbCTBA MAaTEMAaTHICCKHX (DaKTOB, BBICTPAMBATH apTyMEHTAIIHIO,
MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh cr1oco0 penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BaApUAHTOB PEILLIEHUS, BBIOMPATh
HanboJee MOAXOAINI ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebCKHe TeHCTBUA:

MCIIONIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKII HHCTPYMEHT MMO3HAHUS;, (DOPMYIUPOBATH BOIIPOCHI,
buKcHupyromye IPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEIFHO YCTAaHABIMBATH HCKOMOE M JTAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

MIPOBOJIMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIAHY HECJIOXKHBINA IKCIIEPUMEHT, HEOOIBIIIOE HCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB MEXKTy COOOM;
CaMOCTOSITENILHO (hOPMYITUPOBATH 000OIIEHHS M BBIBOJIBI IT0 PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOACHUS,
UCCIIEIOBAHMUSI, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 000OIIEHMIA;
MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, a TAK)KE BBIIBUTATh MTPEIITOJIOKCHHS O €T0 PA3BUTHHU B
HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITh HEJJOCTATOYHOCTh U U30BITOYHOCTh HHPOPMAIINH, TaHHBIX, HEOOXOTUMBIX JJIsl PEIICHHUS 3a/1a4H;
BEIOHMpaTh, AaHATM3UPOBATh, CHCTEMATU3HPOBATh U HHTEPIIPETHPOBATH HH(POPMAIIHIO PA3TUIHBIX BHJIOB U
dbopM TpeCTaBICHNUS;

BEIOMpaTh GOpPMY TIpeICTaBICHIS HHPOPMAIMH W WILTIOCTPUPOBATE peliacMble 3aa9d CXEMaMH,
JuarpaMMamu, HHOUM rpaduKoi U uX KOMOUHAITUSIMU;

OIICHUBATh HAJEKHOCTh HH(DOPMAIIMH 11O KPUTEPHSIM, ITPETIOKEHHBIM YUUTEIEM WU CPOPMYTUPOBAHHBIM
CaMOCTOSITENILHO.

2) Vhusepcanvhvle KOMMYHUKAmMUGHbLE 0elicmaus 00ecneuusaiom cqhopmMupo8anHOCmb COYUATbHBIX
HABbIKOG 00YYAIOUUXCHL.

Oo0uenne:

BOCTIPUHUMATH ¥ JOPMYITUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSMHU U IEISIMH OOIIIEHUS; ICHO, TOYHO,
rPaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y
pelIeHus 3a/1a4u, KOMMEHTUPOBATh MOTYYCHHBIN pe3ysbTar;

B X0/ 00CYX/IeHHU 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXk/1aeMoil TeMbl, MpoOJIeMbl, periaeMoi 3a1auu,
BBICKA3bIBATh UJICH, HAIIEJICHHBIC HA TIOMCK PEIICHUS; COTIOCTABIISITh CBOU CYXKICHHS C CYKIECHUSMU IPYTUX



YYaCTHHUKOB JIMAJI0ra, OOHAPYXHUBATh PA3JIMYKMe U CXOJCTBO MO3UIUIL; B KOPPEKTHOH Gopme (HopMyIHpoBaTh
pa3HoOTrIacusi, CBOU BO3PaKEHUS;

IPEICTaBIATh PE3YyIbTAThl PEUICHUS 3a]auH, SKCIICPUMEHTA, HCCIEOBAHNUS, IPOEKTA; CAMOCTOSTEILHO
BbIOHpaTh (OpMAT BBHICTYIICHHUS C YUETOM 33/1a4 IIPE3EHTALUN U 0COOEHHOCTEN ayTUTOPUH.
CoTpyaHu4ecTBo:

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHANBUAYAIBHON pabOThI IPU PELICHUH YIeOHBIX
MaTeMaTHYECKUX 3a]ad;

MPUHUMATH 1[€JIb COBMECTHOM AESITENbHOCTH, INIAHUPOBATh OPraHU3alluI0 COBMECTHOM paboThI,
pacnpenensaTb BUIbI paboT, TOrOBapUBAThCS, 00CYKIaTh MPOIIECC U PEe3yabTaT pabOThI, 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (opMax paboTsl (00CykaeHus, 0OMEH MHEHUSMHU, MO3TOBbIE IITYPMBI U JIp.);
BBITMOJIHATH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOU JACUCTBUS C APYTUMU YJIEHAMH KOMAaH/IbI;
OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA IPOAYKT IO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMU
B3aMMOJICHCTBUSIL.

3) Vuusepcanvuvie pezyrisamugnsie oeticmsus obecneuusaiom Gopmuposanue cmMvlcio8blX YCMaHOBOK U
JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aITOPUTM PELIeHUs 3a7auu (MM €ro 4acTh), BBIOMPATh CIIOCO0 pelieHus ¢
y4€TOM HUMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh 1 KOPPEKTHPOBATH
BapHAaHTHI PEIICHU ¢ y4€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS IIpOLIecca U pe3yJibTaTa pelIeHus MaTeMaTHIeCKOn
3aJa4u;

IPeIBUIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a]]a4i, BHOCUTh KOPPEKTUBHI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAHIGHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH OCTaBIEHHON eI U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTHKEHUS MITH HEJOCTIDKEHHS 1IeJIH, HaAXOUTh OIMHOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
MNPEJIMETHBIE PE3YJIBTATHBI

OcBoenue yaeOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIero 00pa3oBaHus JOKHO 00eCTIeUnBaTh
JOCTH)KEHUE CIETYIONNX NPEIMETHBIX 00pa30BaTelbHbIX PE3yIbTaTOB!

3HaTh TPUTOHOMETPHUECKUE (PYHKITUH OCTPBIX YIIIOB, HAXOIUTh C X TIOMOUIBIO Pa3IMYHBIE SJIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHNe MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIbI0
KaJbKYJISITOPA) JUTMHBI U YTIIBI [T HETAOIMYHBIX 3HAYCHUH.

[Tonws3oBatbest hopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM JIJIsl HAXO0XKICHUS
COOTHOIIEHUI MEXTy TPUTOHOMETPHUYECKIMH BEITHYNHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISl HAX0XKJICHHSI Pa3IMYHbIX JIEMEHTOB TPEYTOJIbHUKA
(«perieHue TpeyroNIbHUKOBY), MPUMEHSATh UX TPU PEIICHUH TeOMETPUIECKUX 3a/1ad.

Brnaners nonsTusiMu npeoOpa3oBaHus 1M01001s, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OOHBIX (UTYP.
[Tonp30BaThCst CBOMCTBAMH TTOIOOMS POU3BOJIBHBIX (PUTYP, YMETh BBIYUCISTH [UTHHBI U HAXOIUTH YTIIBI Y
noo0HbIX (uryp. IIlpumeHsTh cBOMCTBA MOA00MS B MPAKTUUYECKUX 3a/1a4ax.

YMeTh MpUBOANUTE MPUMEPHI IOJOOHBIX (DUTYP B OKPYKAIOIIEM MUpE.

[Tonp30BaThCs TEOpEMaMU O TIPOU3BEIEHUH OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBajpaTe
KACcaTeJIbHOM.

[Tonp30BaThcs BEKTOpaMH, TOHUMATh UX F€OMETPHUUECKUI U (PU3NYECKUNA CMBICIT, IPUMEHAThH UX B PEILICHUN
TEOMETPUYECKUX U PU3UIECKUX 3a]1aY.

[IpumMeHsTH cKaIsIpHOE MPOU3BEACHNE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[Tonp30BaThCS METOIOM KOOPAMHAT HA TUIOCKOCTH, TPAMEHSTH €T0 B PEIICHUH T€OMETPUICCKHUX H
NPaKTUYECKHX 3a/1a4.

BrnaneTs moHATHSIMA TIPaBUIIBHOTO MHOTOYTOJIEHUKA, [UTHHBI OKPY>KHOCTH, [UTHHBI TyTH OKPY>KHOCTH U
paAraHHON MepHI YTIia, YMETh BBIUUCIISITH IUIOMAAh KPYTa U €ro YacTei.

[TpyMeHSTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

HaxoauTe ocu (MM HEHTPBI) CHMMETPHUH (PUTYDP, TIPUMEHSTH JBMXKEHUS IJIOCKOCTH B IPOCTEHININX CITydasiX.



[TpumMeHsTH MoTydyeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJIENHN IS 3ajiay pealbHOM
KM3HU ¥ IPOBOANTH COOTBETCTBYIOIINE BEIYMCICHUS C IPUMEHEHHEM MTOI00HS M TPUTOHOMETPHYECKUX
byHKIUH (TOIB3YSICh, TI€ HEOOXOIMMO, KAbKYISITOPOM).

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI BEPOATHOCTDb U CTATUCTHUKA 7
KJIACC

OcBoenue yaeOHOTO npeaMeTa «BeposSTHOCTh U CTaTUCTHKA», KaK pa3zena Kypca "MaremaTtuku" JOKHO
obecreunBaTh TOCTHKEHUE HA YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMs CICAYIONTUX JIUYHOCTHBIX,
METaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JUYHOCTHBIE PE3YJbTATBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHHS MPOTPaMMbl yueOHOTO mpeaMeTa «BeposSTHOCTh U CTaTUCTUKA
XapaKTEePU3YIOTCS:

I[laTpuoTHYeckoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpECa K MPOLLIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOILIICHHEM K
JIOCTUKEHHUSIM POCCUMCKUX MAaT€MaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATHUX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIAIHBIX cepax.

I'pakianckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHHIO 00S3aHHOCTEH rpaklaHMHA U pPeaM3alliy ero Mpas, MPEJACTABICHUEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, ABJICHHH, TPOLISAYDP IPAKIAHCKOTO
obmecTBa (BBIOOPHI, OIIPOCHI  TIP.);

TOTOBHOCTBIO K 00CYKICHHUIO ATHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHUKEHUN
HAYKH, OCO3HAHUEM BaXHOCTU MOPAIbHO-3THUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO.

TpyaoBoe BocnnuTaHue:

YCTaHOBKOHM Ha aKTMBHOE Y4acCTHE B PEHICHUH MMPAKTUYECKHUX 33]]a4 MaTeMaTH4YeCKON HalpaBlIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTEeMAaTUYECKOTO 00pa30BaHUS HA IPOTSKCHUH BCEH YKU3HU JIJISl YCIICIITHON
npohecCHOHANBFHON e TENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUIA;

OCO3HAHHBIM BEIOOPOM U MTOCTPOSHUEM UHJIUBHUIYATbHON TPAEKTOPUU 00pa30BaHMS M )KU3HEHHBIX TIJIAHOB C
y4€TOM JTUYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEMH.

IcTeTHYECKOE BOCIIUTAHHUE!

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTE€TUYECKOMY BOCTIIPUATHIO MAaTEeMaTHYECKIX 00BEKTOB, 33/1a4,
pelieHui, pacCy AeHUI; yMEHHUIO BUJIETh MaTEeMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

OpUEHTAIINEN B ICITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX MTPEJICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENIOBEKA, MPUPOIBI U 00IIeCTBa, MOHMMAHUEM MaTEeMAaTHUECKON HaAyKH KaK
chephl YeTOBEUYECKOM NEeITEIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIsl PA3BUTHS [TUBUIU3AIINH,
OBJIQJICHHEM SI3bIKOM MAaTE€MaTHUKH U MaTEMaTUUYECKON KyJIbTYpOU Kak CPEACTBOM MO3HAHUS MUPA;
OBJIQJICHHEM MPOCTEHIITUMU HABBIKAMH HCCIIEIOBATEIBCKON JEATETHHOCTH.

du3nvecKoe BOCNUTAHNE, (POPMUPOBAHUE KYJIbTYPbI 310POBbS U SMOIHOHAJIBHOI0 0JIATONOJIYYH S :
TOTOBHOCTHIO MIPUMEHITh MAaTEMaTHIECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBBS, BEJICHUS 3JJ0POBOT0O 00pa3a
YKU3HU (370pOBOE MUTaHKE, COATAaHCHUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PETyIsApHas pu3ndecKas
aKTUBHOCTH); c(hOPMHPOBAHHOCTHIO HaBbIKa pedieKkcuu, MPU3HaHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO ke
npaBa APYroro 4ejaoBeKa.

IK0JI0OTHYECKOe BOCIHUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MAaTEeMaTUYeCKUX 3HAHUH JIJIS peIIeHHs 3a/1a4 B 00JIACTH COXPaHHOCTH
OKPY’KaIOIIEeH Cpeibl, TJIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOJKHBIX IMOCIIEACTBUH JJII OKPY>KAFOIICH
CpeIIbl; OCO3HAHHMEM TI00ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PelIeHuUs.

JInuHOCTHBIE Pe3yJIbTaThl, 00eceYuBAIOIINE AJANTANMI0 00y4aI0Ierocsi K U3MEHSIIOIMMCH YCJIOBUAM
COLMAJIBHOM M NIPUPOIAHOM Ccpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSIX HEONPEACIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepes MPaKTUIECKYIO JIEATENbHOCTh, B TOM YHCJIE YMEHUE YUUThCS Y IPYTUX JIOACH, TPHOoOpeTaTh B
COBMECTHOM JCSTEIHPHOCTA HOBBIE 3HAHUS, HABBIKM M KOMIIETEHITUN U3 OMBITA IPYTHX;

HEOOXOIMMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUMU, B TOM YHCIe (OPMYITUPOBATH UICH, TOHSITHS, THIIOTE3bI
00 00BEKTaxX W SIBJICHUSIX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATH AC(HUIIUTH COOCTBEHHBIX 3HAHHUH H
KOMIIETEHTHOCTEM, INITAHUPOBATh CBOE PAa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIUIO KaK BBI30OB,
TpeOYIOMM KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U ISHCTBHS, (OPMYITHPOBATH U OIIECHUBATH
PHUCKHU U TIOCIEICTBUSA, (POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMBbI yUeOHOTO MpeaMeTa «BeposSTHOCTh M CTaTUCTUKAY»
XapaKTEePU3YIOTCS OBJIIAJICHUEM VHUBEPCAILHLIMU NO3ZHABAMENbHBIMU OCUCEUMU,

VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OCliCMBUAMU U YHUBEPCATIbHBIMU PeZYIAMUGHBIMU OeliCTNEUIMUL.
1) Vuusepcanvhvie noznagamenvnule oelicmaus obecneuusarom hopmuposarue 6a308bIxX KOCHUMUBHBIX
npoyeccos 0oy4aruuxcs (0coeHue Memo0oo8 NOZHAHUS OKPYICAIOWe20 MUPA,; NpUMeHeHue 102U4eCKUXx,
uccnedosamenbCKux onepayuil, ymeHuii pabomams ¢ uHgopmayueli).

ba3oBble Jornveckue a1ecTBUSA:

BBISIBIIATD U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTHUECKIX OObEKTOB, IMOHITHMA, OTHOILICHUM
MEXy TIOHATUAMU; (POPMYIUPOBATH OMPECIICHUS TOHITHI; YCTaHABIUBATh CYIIICCTBCHHBIN MPU3HAK
KJaccu(puKaumu, OCHOBaHUS JUIsl 000OIIECHUS U CPaBHEHHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a;
BOCIIPUHUMATH, (DOPMYIUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIIbHBIC U OTPULIATEIIbHBIC,
€IMHUYHBIE, YACTHBIC U OOLINE; YCIOBHEIC,

BBISIBJIITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS B (haKTax, NaHHBIX,
HAOIOJICHUSX U YTBEPKACHUAX; TIpeIaraTh KPUTEPHUH VISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEUNI;
JieNaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U MHAYKTHBHBIX YMO3aKJIIOUCHUH,
YMO3aKJIFOUEHU TT0 aHaJIOTHH;

pa3bupath q0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKIACHUH (TIPSIMbIE U OT MPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENIbHO HECTIOJKHBIE TOKA3aTeIbCTBA MaTEMaTHUECKHX (DaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MPUBOAUTH MPUMEPHI K KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOHpATh cr1oco0 pemieHus yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUs, BRIOUPAThH
HanboJiee MOAXOAAIINMN C YIETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibCcKue AeiicTBHA:

HCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEIOBATEILCKUII HHCTPYMEHT MTO3HAHUS; (JOPMYIMPOBATH BOIIPOCHI,
bukcupyromnme NpoTUBOpeUre, IPodIeMy, CAMOCTOSATENBHO YCTaHABIMBATH HCKOMOE U JAHHOE,
dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE;

MIPOBOAMTH MO CAMOCTOSATEIHHO COCTABIIEHHOMY TJIaHY HECJIOXKHBIN AKCIIEPUMEHT, HEOOIbIIIOE UCCIIeI0BAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUIeCKOro 00BEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXKTY COOOi;
CaMOCTOSTENLHO (POPMYTUPOBATH 000OIIEHHUS U BHIBOJIBI 1O pe3yIbTaTaM MPOBEIEHHOTO HAOTIOACHNUS,
WCCJIEIOBAHMS, OLICHUBATH JIOCTOBEPHOCTD MOJYYEHHBIX PE3YyIhTaTOB, BBIBOJIOB U 0000IIECHHIA;
MIPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE MPOLIECCA, a TAK)KE BbI- ABUTATh MPEANOIO0KEHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTH ¥ M30BITOYHOCTh HH(POPMAIIMH, TAHHBIX, HEOOXOAUMBIX ISl pEIICHUS 3a/1a4H;
BBIOHpaTh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAITHIO PA3IUYHBIX BHIOB U
dbop™m mpeacTaBIeHUS;

BEIOUpaTh POpMY MIpeCTaBICHIS HHPOPMAINH U WILTIOCTPUPOBATH pelIaeMble 3aaud CXeMaMU,
JIuarpaMMamMu, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OIICHUBATh HAAEKHOCTh HH(DOPMAIIMH IO KPUTEPHSIM, TIPEITIOKEHHBIM YUUTENEM UITH CHOPMYITUPOBAHHBIM
CaMOCTOSTEIILHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbLE OCliCMBUsL 00ECNeuUsaom chopMupO8aAHHOCHb COYUANbHBIX
HABLIKOB 00Y4AOUUXCAL.

Oo6menue:

BOCITPUHUMATH U (DOPMYITUPOBATH CYXKJEHHUS B COOTBETCTBUHU C YCIOBUSAMHU U IEJISIMHU OOIICHUS; SICHO, TOYHO,
TPaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOAY
pelieHus 3a1a4u, KOMMEHTUPOBATh TTOJIYICHHBIA PE3ybTaT;

B XOJIe 00CYXICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkKIaeMOil TeMbI, MpoOIeMbl, perraeMoi 3a1a4uu,
BBICKA3bIBaTh UJICH, HAIICIICHHBIC HA TTOMCK PEIICHHS; COTIOCTABIIATh CBOU CYXKJICHHS C CYXKACHUSIMHU IPYTHX
YYaCTHUKOB JHMANIOra, OOHAPYKUBATH Pa3INuMe U CXOJCTBO MO3HIINIA, B KOPPEKTHOH opme GopMyTupoBaTh
pa3Horiacus, CBOM BO3PaKCHHS;



IPECTaBIATh PE3YJIbTAThl PELICHUS 33]auH, SKCIIEPUMEHTA, HCCIIEIOBAHU S, IPOCKTA; CAMOCTOSATEIILHO
BbIOMPATh OPMAT BBICTYIUICHUS C YYETOM 3aa4 MPE3EHTALUU U OCOOEHHOCTEH ay TUTOPHH.
Corpynnuyectso:

IIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ MHIUBHyaIbHON pabOThI IPU pEIIEHUH YYeOHbIX
MaTeMaTHYECKUX 3a]ad;

IPUHUMATH 1€JIb COBMECTHOM J1eATEIbHOCTH, IUIAHUPOBATh OPraHU3aluI0 COBMECTHON paboThl,
pacnpenensaTb BUIbI paboT, TOrOBapUBATHCS, 00CYKIaTh MPOIIECC U PEe3yabTaT pabOThI, 0000IIaTh MHEHUS
HECKOJIbKUX JII0JIeH;

y4acTBOBAaTh B IPYMIIOBBIX popMax paboTsl (00CyKAeHUsI, 0OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U JIP.);
BBINOJIHATH CBOIO YaCTh padOThI U KOOPAUHUPOBATh CBOM JAEUCTBUS C JPYTUMH WIEHAMH KOMaH]Ibl;
OLIGHUBATh KAYECTBO CBOETO BKJIAJ[a B OOIIMIA MPOAYKT IO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMU
B3aUMO/JICHCTBUS.

3) Vuusepcanvuvie pezynsamusnsie oeticmsus obecneuugarom Gopmuposanue cCmvlcio8bix YCMaHo80K U
HCUBHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJITOPUTM PELCHUs 3314 (UM €ro 4acTh), BBIOMPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh H KOPPEKTUPOBATH
BapUaHThI pEIIeHUH ¢ y4€TOM HOBOW MH(pOPMALIUY.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca U pe3ysbTaTa peleHHsl MaTeMaTH4eCKOH
3aJa4u;

HpPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELLICHUH 33]ja4ul, BHOCUTb KOPPEKTHUBHI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIECTB, HAHIGHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa AEATEIbHOCTH IIOCTAaBJICH- HOM LIEIH U YCIIOBHSIM, OOBSICHATh IPUYHMHBI
JOCTHKEHUS MITH HEJOCTIDKEHHS LIENH, HaXOUTh OIHOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS Kypca «BeposTHOCTh M CTATUCTHKAY B 7 KJIacce XapaKTepH3yIOTCs
CJICAYIOUIMMU YMEHUSIMH.

YuraTth nHOpMAIHIO, IPEACTABICHHYIO B TAOIHUIIaX, HA IUarpaMMax;

[IpencraBiasaTh JaHHbIE B BUJE TAOJIHI, CTPOUTH AUArpaMMbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 1O
MacCUBaM 3HAYEHUM.

OnuceIBaTh U UHTEPIPETUPOBATH pealibHbIEC UNCIIOBBIE JTaHHbBIE, IIPE/ICTaBIEHHbIE B TA0IUIIaX, HA
IuarpaMmmax, rpadukax.

Hcnonb30BaTh 7151 ONMCAHUS TaHHBIX CTATUCTHUECKUE XapaKTEPUCTUKU: cpeiHee apu(pMETUUYECKOE,
MenuaHa, HanOoJIbIlIee M HAMMEHbIIIee 3HAYCHHS, pa3Max.

HmeTs npescTaBieHne o ciydyaitHoi U3MEHUYMBOCTH Ha IIpuMepax LeH, (PU3NYecKUX BEUYHH,
AQHTPOIIOMETPHUYECKUX JAHHBIX; HIMETh MPEJICTABICHUE O CTATHCTUIECKOI YCTOMUNBOCTH.
INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI BEPOSATHOCTDb U CTATUCTHKA 8
KJIACC

OcBoenue yueOHOTo npeaMera «BeposSTHOCTb U CTaTUCTHKA», Kak pa3zena Kypca "MaremMaTtuku" JOHKHO
o0ecrieunBaTh JOCTIKEHHE HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs CIIECIYIOIIUX THIYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00Pa30BaTENIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS NMPOrpaMMbl ydeOHOro mpeamera «BeposaTHOCTh M CTaTUCTUKA
XapaKTePU3YIOTCS:

IlarpuoTrHYeckoe BOCIUTAHKE:

IMPOSABJICHUEM MHTEPECA K IMTPOIIIIOMY M HACTOAIIEMY pOCCHfICKOfI MaTEMATUKH, HECHHOCTHBIM OTHOIIICHHUEM K
JOCTHXKEHUSIM POCCUICKMX MaTeMaTHKOB U POCCUHCKON MaTeMaTHUECKON MIKOJIbI, K UCIIOIb30BaHUIO ATHX
JOCTHKEHHH B IPYrHX HayKax U MPUKIAIHBIX cepax.

I'pa:kiaHcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00sI3aHHOCTEH rpaskJaHNHA U peau3alliy ero Ipas, MPeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUHN, IPOLIEAYP TPAsKIAHCKOTO
obmecTBa (BEIOOPHI, OMIPOCHI U TIP.);



TOTOBHOCTBIO K OOCYXJICHHUIO 3THYECKUX MPOOJIeM, CBA3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKECHUN
HAaYKH{, OCO3HAHHUEM BOKHOCTH MOPAIHHO-3TUYECKUX IPHHIIUIIOB B JACATEIBHOCTH YIEHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOW Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTHYECKUX 3a7a4 MaTEMaTHYECKON HAIIPABICHHOCTH,
OCO3HAHHUEM BaXHOCTH MAaTeMaTUYECKOT0 00pa30BaHUs HA IPOTSHKCHUH BCEH KU3HU ISl YCIICITHON
poeCCUOHATIBHOM IEATEITLHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHUIA,

OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHIMBHUIYAILHON TPACKTOPUU 00PA30BAHUS U KU3HEHHBIX ILIAHOB C
y4€TOM JINYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOe BOCITUTAHUE!

CIOCOOHOCTBIO K AIMOIIMOHAILHOMY U 3CTETHUECKOMY BOCHPHUSATHIO MATEMAaTHYECKHX 0OBEKTOB, 3a/1a4,
pEUICHUM, PacCyKICHUH; YMEHUIO BUJETh MATEMaTHICCKIE 3aKOHOMEPHOCTH B UICKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUSI:

OpHEHTAIINEH B IEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHS YEIOBEKA, IPUPOJIBI U OOIIECTBA, TOHUMAHHEM MaTeMaTHYSCKOW HAYKH KaK
cdepbl 4eT0BEUSCKOH IeATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH JUTSl PA3BUTHS IMBUIU3AIUY;
OBJIAJICHUEM SI3IKOM MAaTEMAaTUKHA U MaTEMATHYECKON KYJIbTYPOI KaK CpEACTBOM ITO3HAHUS MUPA;
OBJIAJICHUEM MPOCTCUIITIMH HABBIKAMH HCCIICIOBATEIILCKON JACSITEILHOCTH.

du3nyecKoe BOCHUTAHHE, (POPMHPOBAHNE KYJIHTYPbI 30POBbsI 1 SMOIHOHAJIBHOI0 0J1ar0NOTyYHsi:
TOTOBHOCTBIO MPUMEHSITh MATEMAaTUICCKIE 3HAHKSI B HHTEPECAaX CBOETO 3/I0POBbS, BEJCHHS 3JOPOBOTO 00pa3a
KHU3HH (3I0POBOE MMUTaHKE, COAIAHCHPOBAHHBIN PEXKUM 3aHATUH U OT/bIXA, peryisipHas Gpusnueckas
AKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HABBIKA peiIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO Ke
npasa JIPyroro 4ejaoBeKa.

IKOJI0rHYecKoe BOCIIUTAHHE:

OpHUCHTAIUCH HA MPUMECHEHUE MaTEMAaTUYCCKUX 3HAHUM JIJISl PEIICHUS 3a/1a4 B 00JIACTH COXPAHHOCTH
OKPYKAOIIEH CPe/Ibl, ITTAHHPOBAHUS TIOCTYIIKOB U OIICHKH MX BO3MOJKHBIX TIOCIICJACTBHI TSI OKPYKAIOIICH
Cpe/Ibl; OCO3HAHHEM TI00ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus.

JInuHOCTHBIE pPe3yJIbTAThI, 00eCTeYNBAIOIINE ATANTANNIO 00YYAI0IIErocs K N3MEHSIIOIHMCS YCJIOBHAM
COLMAJIBHOM M NPUPOIAHOH Ccpeabl:

TOTOBHOCTBHIO K JICHCTBHUSAM B YCIIOBHSIX HEOTPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH KOMITETEHTHOCTH
Yyepe3 MPaKTUIECKYIO JISATEIbHOCTh, B TOM YHCJIC YMEHUE YUUTBCS y APYTUX JFO/ICH, TPHOOpPETaTh B
COBMECTHOM JICATEILHOCTH HOBBIC 3HAHUS, HABBIKA W KOMIICTCHIIMH U3 OTBITA JIPYTHUX;

HEOOXOIMMOCTBIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCie (GOPMYyITUPOBATh UICH, TIOHSITHS, TUIIOTE3bI
00 00BEKTaxX U SBJICHUSIX, B TOM YHCIIC paHee HE M3BECTHBIX, 0CO3HABATH JC(PHUIIMTH COOCTBCHHBIX 3HAHUN U
KOMITIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHC;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI30B,
TPeOYIOLINI KOHTPMED, KOPPEKTUPOBATh IPHHUMACMBIE PEIICHUS U ACHCTBUS, POPMYITHPOBAThH U OIICHUBATH
PHUCKH U TIOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPaMMBbI yUeOHOTO TTpeaMeTa «BeposSTHOCTh M CTaTHCTUKAY
XapaKTePU3YIOTCS OBJIAZICHUEM VHUBEPCAILHBIMU HO3ZHABAMETbHBIMU OCUCMEUAMU,

VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCATbHIMU PEYIAMUGHBIMU OeliCTNEUIMU.
1) Ynusepcanvrvle noznasamenvnsle oeticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOUe2o Mupa, npumMeHeHue 102U ecKux,
uccne0o8amenbCKux onepayuti, ymeHut pabomamas ¢ ungopmayuetl).

ba3oBble Jlornyeckue a1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKNA MAaTEMaTHUECKUX 00BEKTOB, MOHITHI, OTHOIIICHU I
MEXTy MIOHATUAMU; (POPMYIIMPOBATH OTPE/ICIICHUS TOHITHIA;, YCTAHABIIUBATH CYIIECTBEHHBIN MPU3HAK
KJIaccu(UKaIuU, OCHOBAHHMS JUIsi 00OOIICHUS ¥ CPAaBHEHUS, KPUTSPHH ITPOBOIUMOTO aHAN3a,;
BOCIIPUHUMATH, POPMYITUPOBATEH U MPEOOPA30BBIBATE CYXKICHUS: YTBEPAUTEIHHBIC U OTPHIIATEIIHHBIC,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBIISITH MATEMATUICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHs B (haKTax, NaHHbIX,
HAOJIFOICHUAX U YTBEPXKACHUSX; ITPeIaraTh KPUTECPUH JJIsl BBISBICHUS 3aKOHOMEPHOCTEH M TPOTHBOPCUHIA;
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHHEM 3aKOHOB JIOTUKH, JICAYKTUBHBIX M MHAYKTHBHBIX YMO3aKIFOUYCHUH,
YMO3AKJIFOUEHUH 10 aHAJIOTUU;



pa3bupaTh JOKa3aTelbCTBA MATEMAaTHYECKUX YTBEPXKIACHUHN (TIPSAMBIE U OT IPOTHBHOTO), IPOBOJUTH
CaMOCTOSITENIbHO HECIIOKHBIE J10KA3aTeIbCTBA MaTEMaTUYECKUX (PaKTOB, BBICTPAUBATh apryMEHTALIMIO,
IPUBOAUTH PUMEPHI U KOHTPIIPHUMEPHI; 000CHOBHIBATh COOCTBEHHBIE PACCYKICHHUS,

BBIOMPATh CIIOCO0 peleHus yueOHOi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PELLICHUS], BEIOUPATh
HanboJee MOAXO AU ¢ y4ETOM CaMOCTOSITETILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarejLCcKue AeliCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHMS; POPMYINPOBATH BOIPOCHI,
(GuKcupymolue NpoTUBOpPEUne, MpodIeMy, CaMOCTOSTEIbHO YCTAHABIMBATh HCKOMOE U JAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IPOBOJUTH 10 CAMOCTOATENIBHO COCTABICHHOMY IIaHY HECJIOXKHBIM SKCIIEPUMEHT, HEOO0JIBIIOE HCCIIEeJ0OBaHNE
10 YCTAHOBJICHUIO 0COOEHHOCTE MaTEMAaTHYECKOTO 00BEKTa, 3aBHCUMOCTE 00BEKTOB MEX 1y CO00ii;
CaMOCTOSTENLHO (hOPMYIUPOBaTh 000OIIEHNS M BEIBO/BI IO PE3yJbTaTaM IIPOBEAEHHOT0 HAOIIOACHN,
UCCIIEIOBaHMS, OLIEHUBATh JOCTOBEPHOCTD MOTYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIICHHIA;
IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHUE MPOLECCA, a TAKXKE BbIIBUIATh MPEIOI0KEHUS O €r0 pa3BUTHH B
HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmaunmeii:

BBISIBIISITH HEJJOCTATOYHOCTD U H30BITOYHOCTh MH(POPMAIINH, JTAHHBIX, HEOOXOAMMBIX JJISl PEIICHUS 3a/1a4H;
BbIOMPATh, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(MOPMALIUIO pa3IMUHBIX BUJIOB U
dbop™m mpeacTaBIeHUs;

BBIOMpATh GOpPMY MpeacTaBIeHUs HH(POPMALIUK U WILTIOCTPUPOBATh pelIacMble 33JJaul CXEMaMH,
IrarpaMMaMu, HHOU TpaduKoi M NX KOMOMHAIUSIMH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO KPUTEPHIM, IPEIJIOKEHHBIM YUUTEIEM WK CPOPMYINPOBAHHBIM
CaMOCTOSITENIbHO.

2) VHueepcanvHble KOMMYHUKAMUBHbLE OeliCMELUsl 00eCneyusaom chopmMupoO8aAHHOCHb COYUATbHBIX
HABbIKOG 00YYAIOUJUXCAL.

Oo0menne:

BOCIPUHUMATh U POPMYIUPOBAThH CYXk/IECHUS B COOTBETCTBUU C YCIOBUSMHU U LEJIIMU OOIIEHUS; ICHO, TOYHO,
IPaMOTHO BBbIpaXkaTh CBOIO TOUKY 3PEHMS B YCTHBIX M INCbMEHHBIX TEKCTaX, AaBaTh INOSCHEHUS 110 XOAY
pelieHus 3a/1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN pe3ysbTar;

B X0/1€ 00CYX/IeHH 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMOi TeMbI, TPOOJIEMBI, pelaeMoi 3a1au,
BBICKA3bIBaTh UJI€U, HalleJIEHHbIE HA MIOMCK PEILIEHUS; COTIOCTABIISTh CBOU CYXKIECHHUS C CYKACHUSIMU IPYTUX
YYaCTHHUKOB JIMaj0ra, OOHapyXHUBaTh Pa3InyKie U CXOJCTBO MO3ULUIL; B KOPPEKTHOH Gopme HopMyIHpoBaTh
pa3HoOracusi, CBOU BO3pPaKEHUS;

IIPEJCTaBIISITh PE3YJIBTAThl PEILICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIEA0BAHNS, IPOEKTa; CAMOCTOSTEIEHO
BbIOMpaTh OpMAT BBICTYIIJICHUS C YUETOM 3a/1a4 MPE3EHTALUN U 0COOEHHOCTEN ay TUTOPUH.
CoTpyaHun4ecTBo:

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHANBUAYAIBHON pabOThI IPU PELIEHUH YU€OHBIX
MaTeMaTHYECKUX 3ajay;

MPUHUMATH 1[eJIb COBMECTHOM AESITETbHOCTH, INIAHUPOBATh OPraHU3aII0 COBMECTHOM paboThI,
pacrpenensaTs BUabl paboT, J0roBapuBaThCs, 00CYX/IaTh MPOLECC U Pe3yIbTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX popMax paboTsl (00CyXaAeHHs, 0OOMEH MHEHHUSIMU, MO3TOBbIE LITYPMBI U JP.);
BBITNOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OLIEHUBATh KAY€CTBO CBOETO BKJIaj[a B OOIIMIA MPOAYKT IO KPUTEPUAM, C(HOPMYIHMPOBAHHBIM YYaCTHUKAMU
B3aUMOJICUCTBUSL.

3) Vuusepcanvnvie pecynamugnsie delicmsus obecneuusaiom Gopmuposanue CMoulcio8blX YCmaHo8oK u
JHCUBHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTABJIATH TUJIaH, aJlTOPUTM PEIICHUs 3a7a4u (MU €r0 9acTh), BRIOUPATh CIIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI peUIeHUH ¢ y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca U pe3ynbTaTa peleHHsl MaTeMaTH4eCKON
3a/1a4u;



HpeI[BI/II[eTB prI[HOCTI/I, KOTOpBIe MOI‘YT BOSHHKHYTL HpI/I pCH_IeHI/II/I 3ada4u, BHOCUTb KOppeKTI/IBBI B
JICSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIILCTB, HAHIEHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTCH;
OILICHHUBATh COOTBCTCTBUC pe3yJIBTaTa NCATCIIBHOCTHU HOCTaBJ’IeHHOf/’I eI u YCJ'IOBI/ISIM, OGBHCHHTB HpI/I‘-II/IHBI
JOCTHKEHUS MJIH HEAOCTIIKCHHUS LIEJIH, HAXOIUTh OIIHOKY, 1aBaTh OLCHKY IPHOOPETEHHOMY OIIBITY.
NPEIMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3yIbTaThl OCBOCHHUS Kypca «BeposATHOCTh U CTATUCTHKA» B 8 KJIACCE XapaKTEPU3YIOTCS
CHeI[yIOIJ_[I/IMI/I YMCHI/ISIMI/I.

W3Baekarh 1 mpeoOpa3oBeIBaTh HHPOPMAIIUIO, IPEICTABICHHYIO B BHJIE TaOJIHII, AHarpamMm, TpadHKOB;
MPEJICTaBIISITh JAaHHBIC B BUJE TAONHII, JHArpaMMm, TpaduKoB.

OnuchIBaTh JaHHBIE C IIOMOIIBIO CTATUCTUYECKHMX ITOKA3aTENICH: CPEIHUX 3HAYEHUN ¥ MEP PACCCHBAHMS
(pa3max, TUCIEPCHUS U CTAHIAPTHOE OTKJIOHCHHE).

HaxoauTh 4aCTOTHI YHCIIOBBIX 3HAYCHHUM U YaCTOTHI COOBITHIA, B TOM YHCIIE TI0 Pe3yJIbTaTaM U3MEPEHUI
HAOJIIOIEHUH.

HaxoauTh BepOSITHOCTH CITy4allHBIX COOBITHI B OIBITAX, 3HAsI BEPOSITHOCTH JIEMEHTAPHBIX COOBITHH, B TOM
YHUCJIC B OIIbITAax C paBHOBO?;MO)KHI)IMI/I BHGMCHTapHI)IMI/I CO6I)ITI/I$IMI/I.

Hcnonp30Bath rpaduuecKie MOACTH: AEPEBO CIYUYaiiHOTO SKCIEPUMEHTA, THarpaMMbl Diijiepa, 4ucaoBas
npsiMasi.

OnepupoBaTh MOHATUSIMHU: MHOYKECTBO, IIOIMHOKECTBO; BBIITOJIHATH OINEPAIlMU HaJl MHOKECTBAMHU:
00beTMHCHHUE, IEPECCUCHNUE, TOTTOJHEHHE; IEPEUUCIIATh JIEMEHTBI MHOKECTB; IPUMEHSATH CBOHCTBA
MHOYKECTB.

HCHOHB:%OB&TI) Fpa(i)I/IquKOC HpCI[CTaBJICHI/Ie MHO>XKECTB U CB$I3€I>'I Mem[[y HUMHA OJ11 OIIMCAHUSL HpOHeCCOB nu
SIBJICHU#, B TOM YHCJIE TIPH PELICHUH 33124 U3 APYTHX YU4eOHBIX MPEIMETOB U KYPCOB.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI BEPOATHOCTDb U CTATUCTHKA 9
KJIACC

OcBoenue yueOHoro npeaMera «BeposTHOCTb U CTAaTUCTHKA», Kak paszena Kypca "MareMaTuku" 1ODKHO
o0OecnieunBaTh JOCTUKEHUE Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs CIEAYIOUUX JTUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3yIbTaTOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThbl OCBOCHUS MPOrPaMMBbl yUeOHOTo npeameTa «BeposiTHOCTh U CTaTHCTUKA
XapaKTEepU3yIOTCS:

IlarpuorHyeckoe BOCIUTAHKE:

IPOSIBIEHUEM MHTEpEca K MPOLIIOMY U HACTOAIEMY POCCUNCKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHHUSAM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKON MaTEMATUUYECKOM IIKOJIBI, K MCIIOJIb30BAaHUIO 3THX
JOCTHKEHHH B IPYrMX HayKax U MPUKIAIHBIX cepax.

I'paxxnanckoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00sI3aHHOCTEN TpakJaHNHA U pean3allii €ro Npas, IPeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHHPOBAHUS PA3IMUHBIX CTPYKTYP, BJICHHUM, MPOLEIYpP IPaXJaHCKOTO
oOuiecTBa (BbIOOPHI, OMPOCHI U M. );

TOTOBHOCTBIO K 00CY>KACHUIO STUYECKUX MPOOIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUI
HayKH, OCO3HAHUEM BaXHOCTHU MOPAIbHO-3THUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpyaoBoe BocnuTanue:

YCTaHOBKOM Ha aKTUBHOE y4acCTHE B PEHICHUH MMPAKTUYECKHUX 33a]1a4 MaTeMaTH4YeCKON HalpaBJIeHHOCTH,
0CO3HaHMEM BaXKHOCTU MaTeMaTHYECKOro 00pa30BaHUs HAa MPOTSHKEHUH BCEH KU3HU JUTSl YCIICIIHOM
pohecCuOHANBbHOM NeSTEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHU;

OCO3HaHHBIM BHIOOPOM U IOCTPOSHUEM HHIUBUAYATbHON TPACKTOPHH 00pa30BaHUS U AKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEMH.

CTeTHYECKOe BOCIIUTAHHE!

CIOCOOHOCTBIO K IMOLIMOHAILHOMY U 3CTETHUECKOMY BOCHPHUATHIO MAaTEMaTHUECKHX OOBEKTOB, 3aa4,
pELIEHNH, pacCyKAEHUI; YMEHUIO BUJIETh MATEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

OpHUEHTAIMEH B ACATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYUHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTH YEJIOBEKA, IPUPO/IbI U 0OIECTBA, IOHUMaHUEM MaTEMaTHUECKON HayKH Kak
cepbl 4eTTOBEYECKON AEATEIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAUMMOCTH JUIS Pa3BUTHS IUBUIIN3AINH;



OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MAaTEMaTUIECKOW KYIbTYPOI KaK CPeICTBOM TO3HAHHS MUPA;
OBJIaJICHUEM MPOCTEHIITMMH HaBBIKAMU HCCIIEIOBATENIbCKON AESITETLHOCTH.

Du3nyeckoe BocnuTanue, GopMupoBaHue KyJbTYPHI 310POBbS H AIMOIMOHAIBLHOTO 0JIArOMOJTyqHsl:
TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKHE 3HAHUS B MHTEPECAaX CBOETO 3/10POBbs, BEJICHUS 3J0pOBOro odpasza
KHU3HH (30POBOE MMUTaHKE, COATTAHCUPOBAHHBINA PEXKUM 3aHATUN U OTIBIXA, PEryisipHas Gpusnueckas
aKTUBHOCTH); c(hOPMHUPOBAHHOCTHIO HAaBbIKA pedieKcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO e
IpaBa JIPyroro 4ejaoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUE:

OpHEHTAIMel Ha MPUMEHEHNE MAaTeMaTHUECKUX 3HAHUH JUIsl pelieHHs 3a]1a4 B 00J1aCTH COXPAaHHOCTH
OKpYKarolllel cpe/ibl, MIIaHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MO>KHBIX MOCIEACTBUN I OKPYKAIOIIeH
Cpezbl; OCO3HAHKEM III00aTBFHOT0 XapaKTepa SKOJIOTHYECKUX MPOOIIEM U ITyTeH UX pEeIeHusI.

JInuHoCTHBIE pe3yJIbTaThl, 00ecneYrBaloye AAaNTALHI0 00y4al0lIerocsi K M3MeHsII0IHUMCS YCI0BUAM
COLMAJILHOM M IPUPOJHOM cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHSIX HEOMPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
Yyepe3 MPaKTUIECKYIO IeATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTUX JIFOJIEH, TPHOOpETaTh B
COBMECTHOMH JIeATeIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOIUMOCTHIO B (POPMHUPOBAHUHN HOBBIX 3HAHUHU, B TOM YHCIIEe (OPMYITUPOBATH UICH, TOHITHS, THIIOTE3bI
00 00BeKTax U SBICHUSIX, B TOM YHUCIIC PaHee HE U3BECTHBIX, 0CO3HABATH JA€(PUIIMTH COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK BBI30OB,
TpeOYIOMIHA KOHTPMEP, KOPPEKTUPOBATH IIPUHUMAEMBIC PEIICHUS U ICHCTBUS, (POPMYIUPOBATH U OLICHUBATH
PHUCKH U MOCIECTBUSA, GOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenmeTHble pe3yabTaThl OCBOSHUS MPOTrpaMMbl yueOHOTo mpeaMeTra «BeposTHOCTh U CTaTUCTUKA»
XapaKTEPU3YIOTCS OBJIAQJACHUEM VHUBEPCANIbHIMU HO3ZHAGAMETbHBIMU OeliCMEUAMU,

VHUBEPCAIbHBIMU KOMMYHUKAMUBGHBIMU OeliCMBUAMU U YHUBEPCATIbHBIMU PeZYIAMUSGHBIMU OellCTNEUIMU.

1) YVuusepcanvnvie noznagamenvusle oelicmaus obecneuusarom hopmuposanue 6a308b1x KOCHUMUBHBIX
npoyeccos ooy4aruuxcs (0coeHue Memo0o8 NOZHAHUSL OKPYHCAOWe20 MUpA,; NpUMeHeHue J102U4ecKuXx,
uccne008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBrble Jornyeckue 1eHCTBHUA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKN MAaTEMAaTHICCKIX O0BEKTOB, MIOHSATHH, OTHOIIICHHMA
MEXy TIOHATUAMU; (POPMYIUPOBATH OMpeeNIeHUs] TOHITUI; YCTaHABIUBATh CYIIIECTBEHHBIN MPU3HAK
KJIaccu(pUKaIuM, OCHOBAHHS Il 000OIIEHHUS U CPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a;
BOCIIPUHUMATh, (OPMYITUPOBATH U MPE0OPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE,
€/IMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUHs B (DaKTax, NaHHBIX,
HaOJIOICHUSX U YTBEPKACHUSX; MIpeUIaraTh KPUTEPHUH ISl BBISIBJICHHUS 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIA;
JIeNIaTh BBIBOJIBI C MCTIOJIB30BAaHNEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKIECHUH (MIPSMBIE U OT TPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEITbHO HECIIOKHBIC JI0Ka3aTeIbCTBA MATEMAaTHIECKUX (PaKTOB, BBICTPAaUBATh apTyMEHTAIIHIO,
MPUBOUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BbIOMpaTh c11oco0 penieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELIEHUS, BHIOMPATh
HanOoJee MOAXO AU ¢ yYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue 1eHCTBUSA:

HCIIOJIF30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKII HHCTPYMEHT IMO3HAHUS;, (DOPMYIHPOBATH BOIIPOCHI,
(GUKCUpYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIFHO YCTAaHABIIUBATH HCKOMOE M TAHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

IIPOBOJTUTH IO CAMOCTOSTENBHO COCTABJICHHOMY TIAaHY HECIIOKHBIN SKCIIEPUMEHT, HEOOIIBIIIOE CCIIeIOBAaHNE
10 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO 00bEKTa, 3aBUCMOCTEN 0OBEKTOB MEXKIY COOO0M;
CaMOCTOSTENIbHO (hOPMYJIUPOBATH 0OOOIIEHHS M BBIBOJIBI IT0 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCIIEIOBaHMs, OLIEHUBATh JJOCTOBEPHOCTb MOJYYCHHBIX PE3YJIbTATOB, BBIBOIOB M 0000ICHU;
IIPOrHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIABUTAThH MPEIOJIOKEHUS O €T0 Pa3BUTHU B
HOBBIX YCJIOBUSIX.



Pabora ¢ nnopmanmeii:

BBISBIIATh HEJJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALIUH, JaHHBIX, HEOOXOAUMBIX JJISl PEIIECHUS 3a/1auH;
BBIOMPATh, AaHAIM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH HH(POPMAITUIO Pa3TUYHBIX BUIOB U
(bopM IpeCTaBICHUS;

BBIOMpATH (GOPMY MpeACTaBICHUS HHPOPMAIIUH U WILTIOCTPUPOBATH PELIacMbIe 33J]aul CXEMaMH,
JyarpaMMamu, HHOM rpaduKoi 1 nX KOMOMHAIUSAMU;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIEM WU CPOPMYIUPOBAHHBIM
CaMOCTOSITENIBHO.

2) Vuusepcanvnvie KoMmMyHUKamugHyle 0elicmeus 00ecneyusarom chopmupo8aHHoCmMy COYUATbHBIX
HABbIKOG 00YYAIOUJUXCHL.

Oo0menne:

BOCIIPMHUMATh U ()OPMYJIMPOBATH CYXkJIEHHUS B COOTBETCTBUU C YCIOBHUSAMHU U LIETSIMH OOLIEHUS; ICHO, TOUHO,
IPaMOTHO BbIpa)kaTb CBOIO TOUKY 3PEHHS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y
peleHus 3aa4ui, KOMMEHTHPOBATh MOIY4YEHHBIH pe3yJibTarT;

B X0/1¢ 00CYXIEHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/TaeMOW TeMBI, TPOOJIEMBI, pelIaeMoi 3a1auH,
BBICKA3bIBaTh UJICH, HAIIEJICHHbBIE HA MIOMCK PEIICHUS; COIOCTABIISITh CBOU CYXIECHUS C CYKACHUAMH IPYTUX
YYaCTHHUKOB JIMAJI0Ta, OOHAPYKXUBATh PA3JIMYKMe M CXOJCTBO MO3UIIUI; B KOPPEKTHOH Gopme HopMyTHpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

IPEJICTaBIISITh PE3YJIbTAaThl PEILICHUS 3aJa4ul, IKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOEKTA; CAMOCTOSITEIILHO
BbIOMpATh (GOpPMAT BBICTYIUICHUS C YUETOM 33a4 MPE3EHTALUU U OCOOEHHOCTEH ay TUTOPHH.
Corpynnuyectso:

IOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHON M MHAMBUyalbHOI pabOThI IPH pelIeHUH y4eOHBIX
MaTeMaTUYECKUX 3ajauy;

IPUHUMATD L€JIb COBMECTHOH /1€ TebHOCTH, IUIAHUPOBATh OPraHU3alli0 COBMECTHON paboTHl,
pacnpeneNsaTh BUIbI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U PEe3yIbTaT pabOThI, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOCH;

y4acTBOBATh B TPYIIOBBIX (hopMax padboThI (00CyKIeHHS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U JIp.);
BBITOJIHATH CBOIO YaCTh pabOTHI U KOOPAUHUPOBATh CBOM JIEMCTBUS C JPYTUMH YI€HAMH KOMaH/Ibl;
OLICHMBATh KAU€CTBO CBOET0 BKJIa/Ja B OOLIUI MPOAYKT IO KPUTEPUSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMHU
B3aMMOJCHCTBHSI.

3) Vuuseepcanvhvie pecynamuenvie delicmaus 0becneuusaronm Gopmuposanue cCMblCI08bIX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTaBIIATH IUIaH, aJITOPUTM PELIeHHs 3a]1a4u (UM €ro 4acTh), BBIOMpPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHThI peIIeHUH ¢ yu€TOM HOBOM MHpOpMaLUK.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoIlecca U pe3ysbTaTa peleHHsl MaTeMaTH4eCKOH
3a/1a4i;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3a]ja4ul, BHOCUTh KOPPEKTHUBBI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAWJEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABIEHHON e U YCIOBUSAM, OOBSCHATH IPUYUHBI
JOCTHKEHUS WM HETOCTHKEHUS LeNIH, HaXOAUTh OINOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.
NPEIMETHBIE PE3YJIbTATbBI

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTHUCTHKa» B 9 Kilacce XapakTepusyroTcs
CIIEYIOIIMMH YMEHUSIMH.

W3Bnekats U mpeoOpa3oBbIBaTh MHPOPMAIIHIO, IPEACTABICHHYIO B Pa3JIMYHbIX HCTOYHUKAX B BUE TAaOIUL,
Jarpamm, rpauKoB; MPEeACTaBIATh JaHHBIE B BUAE TaOIMII, AUarpamMm, TpapuKoB.

Pemats 3a1aun opraHu30BaHHBIM I1EPEOOPOM BapHAHTOB, a TAKXKE C UCIOIb30BAHUEM KOMOMHATOPHBIX
NPaBUJI U METO/IOB.

Hcnonb30BaTh onucaTenbHble XapaKTEPUCTUKH Ul MACCUBOB YMCIIOBBIX JaHHBIX, B TOM YHUCIIE CPEIHUE
3HAUEHUS U MEPBI pacCEUBaHUS.

HaxonnTh 4acTOTHI 3HAUEHUH U 4aCTOThI COOBITHS, B TOM YHCJIE MOJIb3YSICh PE3YyIbTaTaMH MIPOBEAEHHBIX
U3MEpPEHUI U HAaOIIOICHUH.



HaxomuTh BEpOsSTHOCTH CITydaliHBIX COOBITHIA B U3YYEHHBIX OMBITAX, B TOM YHUCIIE B OIBITaX C

PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPUAX UCIBITAHUH /10 IEPBOTO YCIEXa, B CEPUSIX
ucnblTaHuil beprysm.
NmeTs ipeacTaBiieHUE O ClIydalHOW BEJIMYMHE U O PACIPEICICHUU BEPOSTHOCTEM.
NMeTs nipeacTaBieHne 0 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBIICHUU 3aKOHOMEPHOCTHU B CITy4aiiHON
M3MEHYUBOCTHU U O POJIM 3aKOHA OOJIBLINX YHCEIl B IPUPOJIE U OOIIECTBE.

TemaTuueckoe IJIAHUPOBAHUE 5 kaacce

Ne N3yuaemplil pa3aen, TeMa ypoka KonuyecTBo | DnekTpoHHbIE
4acoB (mmudpoBsie)
oOpa3oBarebHbIe
pecypcehl
Paznen
1. HarypaabHble yncaa. JlelicTBUsSI ¢ HATYPAJbHBIMH YHCJIaMHU
1.1. | Hecaruynas cucreMa CUUCICHHUS. 2 Yuu.py, A
Kaace, PO
1.2. | Pag HaTypajabHBIX YKCEN. 2
1.3. | HarypanbHblii psj. 2
1.4. | Yucno 0. 1
1.5. | HatypanbHble ynciia Ha KOOpAUHATHOM NMPSIMOM. 1
1.6. | CpaBHeHue, OKpYIJICHHE HATYPAJIbHBIX YHCE. 3
1.7. | Apudmernueckue nelcTBUS C HATYpPaJIbHBIMHU YUCIIAMHU. 3
1.8. | CgoiicTBa HyJs IpU CIOKEHUU U YMHOXKEHUH, CBOMCTBA eAMHUIBI | 1
Py YMHOXKCHHH.
1.9. | IlepemecturenbHoOe U cOYETATENILHOE CBOMCTBA CIOXKEHUS U 4
YMHO)KEHUSI, pacIpe/IeINTEIbHOE CBOMCTBO YMHOKEHHUSI.
1.10. | JlenruTenu u KpaTHBIE YUCINIA, PA3I0KEHHUE YICIIa HA MHOXKHUTEIH. 3
1.11. | JleneHnue c 0CTaTKOM. 2
1.12. | IIpocTeie U cocTaBHBIE YUCIIA. 2
1.13. | Ilpu3Haku genumoctH Ha 2, 5, 10, 3, 9. 4
1.14. | CreneHp ¢ HaTypaJIbHBIM ITOKA3aTeIIEM. 3
1.15. | YucnoBsle BeIpaskeHUs; MOPSIOK IEHCTBUH. 3
1.16. | PemieHne TEKCTOBBIX 3aja4 Ha BCe apuPMETHUECKUE ACUCTBUS, HA | 7
JIBIDKEHUE W TIOKYTIKH
Hroro no pasneny: 43
Pazpnen 2. Harasianasi reomerpusi. JIMHMH HA IIIOCKOCTH Yuu.py, A
Kaace, POII
2.1. | Touka, mpsimMasi, OTPE30K, JIy4. 1
2.2. | JlomaHas. 1
2.3. | 3MepeHue AUHBI OTpE3Ka, METPUUECKUE eTUHUIIBI H3MEPEHHS 2

JUIMHBI.




2.4. | OKpy>KHOCTb U KPYT. 1
2.5. | IlpakTnueckas pabora «IlocTtpoenue y3opa u3 OKpYKHOCTEH». 1
2.6. | Yrom. 1
2.7. | Ilpsimoii, OCTpBIH, TYIION U Pa3BEPHYTHIN YIJIbI. 1
2.8. | U3mepenue yrios. 1
2.9. | IIpaktnueckas padota «Ilocrpoenue yriaos»llpakruueckas padora | 2 Yun.py, A
«IToctpoenue yrios» Kaace, POII
Uroro no pazgeny: 12
Paznen 3. O0ObIKHOBEHHbBIE IPOOH
3.1. | dpoOsb. 4
3.2. | IlpaBwiibHBIC U HETIPaBUIIbHBIE TPOOH. 3)
3.3. | OcHOBHOE CBOMCTBO JIPOOH. 4
3.4. | CpaBHeHue apobei. 6
3.5. | Cnoxxenune u BEIYNTaHNE OOBIKHOBEHHBIX JIPOOEI. 6
3.6. | Cmemannas apoOs. 5 Yun.py, A
Kaace, PO
3.7. | YMHOXCHHE U JieTieHne OOBIKHOBEHHBIX JAPO0OCH; B3aMMHO- 6
oOpaTHbIe 1po0u.
3.8. | Pemenune TeKCTOBBIX 3aj1a4, COACPKAITUX TIPOOH. 5
3.9. | OcHoBHBIE 321241 Ha JIPOOH. 4
3.10. | IIpumenenue OyKB JUIsl 3alIUCH MaTEMaTUYECKUX BBIPAKECHUN U 3
MPEJI0KEHU N
Hroro no pasueny: 48
Paznen 4. Harasinnasi reomeTpusi. MHOroyroJibHUKH
4.1. | MHOrOyrojbHUKH. 1
4.2. | YeTbIpEXyTroNbHUK, IPSIMOYTOJILHUK, KBAApaT. 2
4.3. | Ilpaktuueckas padbota «I[locTpoeHne mpsMOyTOIIbHUKA C 1 Yuu.py, A
3aJJaHHBIMU CTOPOHAMM Ha HEJIMHOBaHHOI Oymare». Kaace, POII
4.4. | TpeyronbHUK. 1
4.5. | Ilnomaap U NepuMeTp MpsiMOyroJbHUKA U 3
MHOTOYTOJILHIKOB, COCTABJICHHBIX U3 MPSIMOYTOJIBHUKOB,
€IMHUIIBI U3MEPEHUS MIIOMIATH.
4.6. | IlepumeTp MHOTOYTOJIBHUKA. 2 Yuu.py, A
Kaace, POII
Hroro mo pazueny: 10
Paznen 5./lecaTnunbie 1pooun
5.1. | Jlecsatuunas 3amuch Ipo0ei. 4
5.2. | CpaBHeHHE NECATUYHBIX APOOEi. 4
5.3. | Jle#icTBHS ¢ NECATHIHBIMU APOOSMH. 20 Yuu.py, A
Kaace, POII
.5.4. | Oxpyrinenue AecITHYHbIX APOOEii. 3
5.5. | Pemenne TEKCTOBBIX 3324, COJIEPKAIIUX JPOOH. 4
5.6. | OcHoBHBIC 3a71a4K HA IPOOH. 3




Uroro no pazneny:

38

Pa3nes 6. Harnsnnas reomerpus. Tesia u purypsi B
MPOCTPAHCTBE

6.1. | MHororpaHHuKu. 1 Yun.py, A
Kaace, PO
6.2. | M300pakeHne MHOTOTPaHHUKOB. 1
6.3. | Monenu npocTpaHCTBEHHBIX TEIL. 1
6.4. | IlpssMmoyronbHBIN NapayuieNenumne, Kyo. 1
6.5. | Pa3BépTku kyOa u mapasuiesenurea. 1
6.6.. | [IpakTnueckas pabota «Pa3BépTka KyOay. 1
6.7. | O0béM KybOa, MPSIMOYTOJILHOTO MapajuieNenune1a 3 Yuu.py, A
Kaacc, POIII
Wroro mo pazueny: 9
Paznen 7. lloBropenue u 06001eHne
7.1. | [loBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 5 Kiacca, 10
000011IeH1E 3HAHUI
Wroro no pazueny: 10 Yuu.py, A
Kaace, POIII
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
TemaTu4yeckoe MIaHNpoBaHue 6 Kiace
Ne H3yuaemslii pa3znen, TeMa ypoka KonuuecTBo | DnekTpoHHBIE
4acoB (udpoBbIe)
oOpa3oBarenbHbIE
pecypchl
Pa3nen Pasnen
1. HarypaabHble yncia. JlelicTBUs ¢ HATYPAJILHBIMU YHCJIAMHU
1.1. | Apudmernyeckue nelcTBUS C MHOTO3HAYHBIMHU HATYypaIbHBIMU 3 Yuu.py, A
YHCIaMH. Kaacc, POIII
1.2. | YucnoBble BbIpaKeHUsI, TOPSAIOK IEHCTBUHN, UCIIOIb30BAHHE 6
CKOOOK.
1.3. | OkpyriieHue HaTypaJTbHBIX YHCET. 2
1.4. | JlenuTenu U KpaTHBIE YUCIIA; HAMOOIBIIHIA OOIIUI TeTUTENh 4
Y HauMEHbIIIee 00111ee KpaTHOE
1.5. | PaznoskeHue 4ncia Ha MPOCThIE MHOKUTEIH. 3
1.6. | JletumMoCTh CyMMBI U TPOU3BEICHUS. 3
1.7. | JleneHue c 0OCTaTKOM. 3
1.8. | Pemenue TeKCTOBBIX 3a1a4 6




Uroro no pazneny:

30

Paznen 2. Harasinnas reomerpus. Yuu.py, A
IIpsiMble HA TIOCKOCTH Kanace, POII
2.1. | IlepieHIUKYISAPHBIC IPSMBIC. 1
2.2. | IlapanienbHble IPSIMBIE. 1
2.3. | PaccTosinue Mexny IByMsi TOUKaMH, OT TOUKHU A0 MPSMOH, THHA | 3
IyTU Ha KBAJPaTHOM CETKe.
2.4. | IlpuMepsl NPsSMBIX B IPOCTPAHCTBE 2
Hroro no pazgeny 7 Yuu.py, A
Kaace, POIII
Paznen 3. Apoou
3.1. | OObIkHOBEHHAsI IPOOb, OCHOBHOE CBOMCTBO JIpOOH, COKpalieHue | 2
JIpOOeH.
3.2. | CpaBHeHHE U yHOpsI0UMBaHUE TPOOCH. 2
3.3. | JlecsaTuaHble 1poOU U METPUYECKAst CHCTEMa Mep. 3
3.4. | ApudmeTndeckne NSHCTBHUS ¢ OOBIKHOBEHHBIMH U ACCATUYHBIMU | 4
JIPOOSIMH.
3.5. | Ornomenne. 3
3.6. | JleneHue B JaHHOM OTHOIICHUHU. 3
3.7. | Macmra0, mporopiusi. 3 Yuun.py, A
Knaacc, POIII
3.8. | IlonsiTre mporeHra. 3
3.9. | Briuncnenue npoueHTa OT BEIMYUHBI U BETUUUHBI 110 €€ 3
IPOIICHTY.
3.10. | Pemenune TeKCTOBBIX 3a/1a4, COJIEPIKAITUX TPOOH U MPOIIEHTHI. 3
3.11. | IlpakTuueckas padora «OTHOIIEHUE UTUHBI OKPYKHOCTH K €€ 3
JMaMEeTpy»
Hroro no pasueny: 32
Pa3nes 4. Harnsninas reomerpusi. CumMmerpus
4.1. | OceBas CUMMETpHSL. 1
4.2. | lleHTpanbHasi CHMMETpPHSL. 2
4.3. | IlocTpoeHrne CHMMETPUYIHBIX (UTYD. 1 Yuu.py, A
Kaacc, POIII
4.4. | Ilpaktuueckas paborta «OceBasi CHMMETPHSI». 1
4.5. | CummeTpus B IPOCTPAHCTBE 1
Hroro o pazueny: 6 Yuun.py, A
Kaacc, POIII
Pa3nea 5. Boipaskenusi ¢ OykBamu
5.1. | [Ipumenenue OykB /75 3alIMCU MAaTEMATUYECKUX BBIPAKEHUN U 1
MIPEJI0KEHU .
5.2. | BykBeHHbIE BEIpQ)KEHUS M YMCIIOBBIE MTOJICTAHOBKH. 2
5.3. | BykBeHHbIe paBeHCTBA, HAX0XK/ICHHE HEN3BECTHOTO KOMIIOHEHTA. | 2
5.4. | ®opmyisl 1 Yun.py, S
Kaacc, POIII
Wroro no pazneny: 6




Pasznea 6. Harasinnasi reomerpusi. @urypbl Ha JIOCKOCTH

6.1. | UeThIpEXyroapHUK, IPUMEPHI YETHIPEXYTOIHLHUKOB. 1
6.2. | [IpaMOyroJpHUK, KBaJIpaT: CBOWCTBA CTOPOH, YIJIOB, qMaroHanen. | 1
6.3. | 3mepenue yrios. 2
6.4. | Buasl TpeyroiabHHUKOB. 1 Yun.py, A
Kaacc, POIII
6.5. | IlepuMeTp MHOTOYTOJILHUKA. 2
6.6. | [Imomans Guryps. 2
6.7. | ®opmyInbl IEpUMETPa U TJIOMIATN TPSIMOYTOJbHUKA. 2
6.8. | [Ipubmmwkénnoe n3mMepenue miomaan Guryp. 2
6.9. | Ilpaktuyeckas pabora «Ilnomaas kpyra» 1
Hroro no pazgeny: 14 Yuu.py, A
Kaacc, PO
Paznen 7.11o0xkuTeIbHBIC M OTPUIIATEIbLHBIE YHCJIA
7.1. | Llensle yncaa. 2
7.2. | Monynb uncia, reoMeTpudecKas MHTePIpPETaus MOTYJIsL. 3
7.3. | UucioBble MPOMEKYTKH. 3 Yuun.py, A
Kaacc, POIII
7.4. | IlonoxxurenbHbIE M OTPULIATENIbHBIE YHCIIA. 2
7.5. | CpaBHEHHE IOJOKUTEIbHBIX U OTPULIATEIIbHBIX YHCEN. 2
7.6. | Apudmerndecknue ASHCTBUS C MOJOKUTEITHLHBIMH U 20
OTPHLIATEJILHBIMU YHCIIaMHU.
7.7. | Pemenne TEeKCTOBBIX 3a/1a4 8
Wroro mo pazueny: 40
Pasnea 8. [IpeacraBiienne JTaHHBIX
8.1. | IlpsmoyronpHas cucTeMa KOOPJMHAT Ha TUIOCKOCTH. 1
8.2. | KoopauHaThl TOUKH Ha MIIOCKOCTH, abcliicca M OpAMHATA. 1
8.3. | Cronbuarbie u KpyroBbIe IHArpaMMBI. 1
8.4. | Ilpaktnueckas pabota «IlocTpoeHue nuarpaMmmy. 1
8.5. | Pemienue TeKCTOBBIX 3a/1a4, COJEpKAIIUX JaHHbIE, PEICTaB 2
JICHHBIE B TAa0JIMIIaX U HA JHarpaMmmax
Hroro no pasueny: 6
Paznen. 9. Harasianasi reomerpusi. PUrypbl B IPOCTPAHCTBE
9.1. | [IpsamoyronbHbIA napanienenumnes, Kyo, npu3ma, mupaMuaa, 1
KOHYC, IIFJIMHJIP, map U cdepa.
9.2. | N300paxkeHre NPOCTPAHCTBEHHBIX (QUTYP. 1
9.3. | [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB, IMIIMHIPA U KOHYCA. 2
9.4. | IlpaxTnueckas pabora «Co3nanue Moienelt MpoCTPaHCTBEHHBIX 1
buryp».
9.5. | INonsiTre 00BEMA; eTMHUTIBI H3MEPEHUs 00BEMA. 2
9.6. | O6BEM IPAMOYTOJIBHOTO MapajlieNenunena, kKyoa, hopmysbl 2
00bEMa
Wroro no paszupeny: 9
Pasznea 10. [loBTopenue, 00001eHune, cucTeMaTu3anus
10.1. | [ToBTOpEHUE OCHOBHBIX MOHATUIA U METOJIOB KYPCOB 5 1 6 20
KJ1accoB 0000IIeHre, CUCTEMAaTH3alvs 3HAHUH
HWroro no pazzeny: 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170




TEMATHYECKOE INTAHUPOBAHHUE

7 anredpa
Ne H3yuaemsblii pa3zzien, TeMa ypoka KonuuecTBo | DnekTpoHHbIE
4acoB (mudpoBsIe)
o0Opa3oBaTeNbHbIC
pecypcesl
1.1. | IloHATue pallOHAJIILHOTO YKCIa 2 VYuu.py, caut
OUIIN, pam
1.2. | Apudmerndeckue neicTBus ¢ 4
paLMOHAIILHBIMHU YUCIIAMH.
1.3. | CpaBHeHue, ynopsiounBaHue 2
paLMOHATIBHBIX YHCEN.
1.4. | CreneHs ¢ HaTypaIbHBIM 5
MIOKa3aTeJIeM.
1.5. | Pemenue ocCHOBHBIX 3aJa4 Ha 4
JpoOu, MPOLEHTHI U3 pealbHON
NPaKTUKH.
1.6. | IIpusHaku nenumMocTH, pasnoxeHus | 4
Ha MHOKUTEITN HaTypaIbHBIX
YHCelL.
1.7. | PeanbHble 3aBUCUMOCTH. 2
1.8. | IIpsimast u oOpaTHas 2
IPONOPUHOHATIBHOCTH
2.1. | BykBeHHBIC BBIpaKEHUSI. 1 Vuu.py, cait
OUIIH, pom
2.2. | llepemennsie. 2
2.3. | JomycTtumble 3HaUE€HUS 2
NIEPEMEHHBIX.
2.4. | ®opmyIbl. 2
2.5. | I[IpeoOpazoBanme 2
OYKBEHHBIX BBIPAXEHUH, paCKpBITHE
CKOOOK W TIpUBECHUE TIOIOOHBIX
CJIaraeMbIX.
2.6. | CoiicTBa CTENEHU C HATypaJlbHBIM | 3
MIOKa3aTeJIeM.
2.7. | MHOTOYJICHBI. 4
2.8. | CnoxxeHue, BEIYUTAHUE, 3
YMHO>KEHHE MHOTOUJIEHOB.
2.9. | ®opmyibl COKpaAEHHOTO 6
YMHOXKEHHUSI.
2.10. | Pa3nosxeHre MHOTOWIEHOB Ha 2
MHOXHTEIH
3.1. | YpaBHenue, npaBuia 4 VYun.py, caiit

npeoOpa3oBaHus YPAaBHEHUS,

OUIIHN, pam




PaBHOCWJIBHOCTh YPaBHEHUH.
3.2. | JluneitHoe ypaBHEHHE C OTHOM )
MEPEMEHHOM, peIICHUE JTMHEUHBIX
YpaBHEHUM.
3.3. | Pemrenue 3aqa4 ¢ moOMOIIBIO 2
YpaBHEHUM.
3.4. | JluneitHOE ypaBHEHHUE C ABYMS 3
NEPEMEHHBIMH U €T rpauK.
3.5. | Cucrema nByX JTMHEHHBIX 4
YpaBHEHH C IBYMsI IEPEMEHHBIMHU.
3.6. | Pemenue cucreM ypaBHEHUMH 2
CII0COOOM IIOJICTAHOBKH U
Croco0OM CIIOKEHUS
4.1. | KoopauHaTta TOYKH Ha MPSMOA. 1 VYun.py, caiit
OUIIN, pom
4.2. | YncmoBble MPOMEKYTKH. 4
4.3. | PaccrostHue MeXIy ABYMS TOUKaMu | 2
KOOPJIMHATHOM TIPSMOH.
4.4. | IlpsmoyronpHasi cuCTEMa 2
KOOPJIMHAT Ha IJIOCKOCTH.
4.5. | Ilpumepsl rpagMKoB, 3aJaHHBIX 2
dbopmyna mu.
4.6. | Urenue rpaduKOB pearbHbBIX 2
3aBUCUMOCTEMN.
4.7. | llonstue QpyHKIMH. 2
4.8. | I'padux pynKmm. 2
4.9. | CpoiicTtBa QyHKIHUH. 2
4.10. | Jluneitnas QyHKIHS. 2
4.11. | IlocTpoenue rpaduka TMHEHHON 2
(GYHKIMH.
4.12. | I'padux pyakmum y = | x | 1
5.1. | IloBTOpeHHE OCHOBHBIX TOHATHI U | 6 Vuu.py, cait
METOJOB Kypca 7 Kiacca, OUIIH, pom
0000111eHIe 3HAHUH
7 reomeTpust
No N3ydaemslii pa3aen, Tema KonnuectBo | DneKTpOHHBIE
ypoka 4acoB (undpoBesie)
o0OpazoBarenbHbIE
pecypcesl
1.1. | IIpocteitmue 2 VYuu.py, caiit
reoMeTPHUUECKUE OOBEKTHI OUIIN, pow
TOYKHU TPSIMBIC, JIyIU H
YTJIbI, MHOTOYTOJIBHUK,
JIOMaHasl.
1.2. | CmexHble U BepTUKAJIbHBIE | 3
YTJIBL.
1.3. | Pabora ¢ npocreitmmmu 4
YepTeKaMH.
1.4. | V3mepeHue TMHEHHBIX U 2

YIJIOBBIX BCJIMYWH,
BBIUYHUCJICHUC OTPE3KOB U




YTJIOB.

1.5.

[TepumeTp ¥ muowab
¢buryp, COCTaBJIICHHBIX U3
MPSMOYTOJIBHUKOB.

2.1.

[TonsiTre 0 paBHBIX
TPEYrOJIbHUKAX U
MEPBUYHBIE MTPEICTABICHUS
0 paBHBIX (KOHTPYIHTHBIX )

durypax.

VYuu.py, cailt
OUIIN, pow

2.2.

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB.

2.3.

IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.

2.4.

CBOMCTBO MeIHUAaHBI
MPSIMOYTOJIBHOTO
TpPEeYroJabHUKA.

2.5.

PaBHOOEIpEeHHBIC 1
PaBHOCTOPOHHHE
TPEYTOJIbHUKH.

2.6.

IIpu3Haky u CBOMCTBA
pPaBHOOEPEHHOTO
TPEYrOJIbHUKA.

2.7.

[IpoTuB OombILIEH CTOPOHBI
TPEYrOJbHUKA JIC)KUT
00BN yroJ.

2.8.

IIpocreiimne HepaBeHCTBA
B FCOMETPUHU.

2.9.

HepasencrBo
TPEYrOJIbHUKA.

2.10.

HepaBeHcTBO JIOMaHOI.

2.11.

IIpssMOyTONIBHBIN

TPEYTroJabHUK C yriioMm B 30°.

2.12.

ITepBbie MOHATHA O
JI0KA3aTeJIbCTBAX B
T€OMETPUHU

3.1.

[TapannenbHble psMble, UX
CBOMCTBA.

VYuu.py, caiit
OUTIUN, pom

3.2.

ITareiii nocrynar EBknupa.

[EEN

3.3.

Hakpecr nexamue,
COOTBETCTBEHHBIC
OIHOCTOPOHHHUEC YIJIbI
(oOpa3oBaHHBIE TIPU
HIepeceYCHUH
napauIeIbHBIX MPSIMBIX

CeKyIen).

3.4.

[Tpu3sHak napauieaIbHOCTU
IPSIMBIX Y€pe3 paBEHCTBO
PacCTOSIHUM OT TOYEK
OJHOM MPSAMOM 10 BTOPOM
IPSIMOM.

3.5.

Cymma yriioB
TPEYroJIbHUKA U




MHOTOYTOJIbHUKA.
3.6. | Baemrnue yribt 2
TpeyrojbHUKa
4.1. | OkpyXHOCTb, XOpJIbl U 1 VYuu.py, caiit
JIMAMETPBI, UX CBOMCTBA. OUTIN, po1
4.2. | KacarenpHas k 2
OKPYKHOCTH.
4.3. | OKpy>XHOCTb, BOIHCAHHAs 2
B yTOJL.
4.4. | Ilousrtue o 'MT, 1
IpUMEHEHUE B 3a]ja4ax.
4.5. | buccekTpuca u 2
CEepEaUHHBIN
NEPIECHIUKYIISP KaK
reOMETPHUECKUE MECTa
TOYEK.
4.6. | OKpyXHOCTb, OTTMCAHHAS 3
OKOJIO TPEYTOJIbHUKA.
4.7. | BriucaHHas B TPEYTOJIBHUK | 2
OKPYHOCTb.
4.8. | Ilpocreiimmue 3a1a9u Ha 1
MIOCTPOCHHUE.
5.1. | IloBropenue u o6obmenne | 6 VYun.py, cait
OCHOBHBIX TTOHSITUN H OUIINA, pamx
METOJIOB Kypca 7 Kiiacca.
8 anredpa
Ne N3yuaemsblii pa3zen, Tema ypoka KonnyectBo | DnekTpoHHbIE
4acoB (mmudpoBsie)
o0Opa3oBaTenbHbIC
pecypcsl
1.1. | KBagparHblil KOpeHb U3 UnCIa. 2 VYuu.py, caiit
OUIIH, pow
1.2. | Ilonsrue 00 2
UppaIMOHATILHOM YHCIIE.
1.3. | decatudnbie npuOIMKESHUS 1
UpPPallMOHATIBHBIX YHCEN.
1.4. | JlelicTBUTEIILHBIC YHCIIA. 2
1.5. | CpaBHeHHE IEHCTBUTENBHBIX 2
Yucel.
1.6. | Apudmerndecknii KBaapaTHBIHI 1
KOpPEHb.
1.7. | YpaBHenue Buja X2 = a. 2
1.8. | CaoiicTBa apudmMeTnaecknx 1
KBaJJpaTHBIX KOPHEH.
1.9. | IIpeoOpazoBaHue YHCIOBBIX 2
BBIPAXKEHHUI, CO JepKALUX
KBaJIpaTHbIE KOPHU
2.1. | CremneHb ¢ LETBIM IMOKA3aTEICM. 2 Yuu.py, caiit




OUTIUN, po1

2.2. | CrangapTHas 3alich YHCIA. 2
2.3. | Pa3zmepnl 00beKTOB OKpyskaromero | 1
MUpa (OT IIE€MEHTAPHBIX YaCTHUIL JI0
KOCMHYECKHX OOBEKTOR),
JUTUTENIEHOCTH TPOLIECCOB
B OKpYIKaloIIeM MHpeE.
2.4. | CBoiCTBA CTEIIEHH C LIETBIM 2
rokazaresieM
3.1. | KBagpatHslii TpEXUIIEH. 2 Vun.py, caiir
OUTIN, po1
3.2. | Paznoxxenue kBagpaTHOTO 3
TpEXUICHA HA MHOXKUTEIN
4.1. | AnreOpanueckas Jpoob. 2 VYuu.py, cailt
OUIIN, pom
4.2. | JlomycTUMBbIe 3HaYCHUS 2
NEPEMEHHBIX, BXOSIINX B
areOpanvyecKre BhIPaKEHUSI.
4.3. | OcHOBHOE CBOHCTBO 2
anreOpanveckoi apoou.
4.4, | CokpaieHue apo0ei. 3
45. | CioxeHue, BRIUMTAHHC, 2
YMHOXKEHUE U JCTICHHUE
anredpandyeckux Ipooei.
4.6. | IIpeoOpazoBaHue BBIpAXKEHUH, 4
coJIeprKalIiX anredpanyeckue
JIpoOH.
5.1. | KBagpaTtHoe ypaBHEeHue. 2 VYuu.py, caiit
OUIIH, pou
5.2. | HemonHoe kBagpaTHOE ypaBHEeHUe. | 2
5.3. | ®opmyna KOpHEH KBaIpaTHOTO 2
YpaBHEHHS.
5.4. | Teopema Buera. 2
5.5. | Pemienue ypaBHeHUH, cBOAAILUXCA | 2
K KBaJJPaTHBIM.
5.6. | IIpocreiimue npobHO- 3
panroHaIbHBIC YPAaBHEHHSI.
5.7. | Pemenue TeKCTOBBIX 3a/1a4 € 2
MIOMOIIBIO KBAJJPATHBIX YPaBHEHHUN
6.1. | Jluneiinoe ypaBHEHUE C IByMS 2 VYuu.py, cailt
[IEPEMEHHBIMU, €0 OUIIN, pom
rpaduK, IpUMephl pelIeHHs
YpaBHEHHI B IENIBIX YUCIIAX.
6.2. | Pemenwue cucrem IBYX JIMHEHHBIX | 3
YpaBHEHHH C IBYMsI IEPEMEHHBIMHU.
6.3. | [Ipumepsl penieHus: cuCcTeM 3
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMH.
6.4. | I'papuueckas 2

MHTEpIIpEeTalNs YPaBHEHUS C
JIBYMSI IEPEMEHHBIMU U CUCTEM

YpaBHEHUH C IBYMSI IEPEMEHHBIMH.




6.5. | Pemenune TEKCTOBBIX 3a/1ay C
IIOMOIIBIO CUCTEM YPAaBHEHUI
7.1. | YucnoBble HEpaBEHCTBA U UX VYuu.py, cailt
CBOMCTBA. OUIIN, pom
7.2. | HepaBeHCTBO C OJIHOM
IIEPEMEHHOM.
7.3. | JluneiiHble HEpaBEHCTBA C OAHOM
IIEPEMEHHOMN U UX pELICHUE.
7.4. | CucreMbl TMHEHHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX PELICHHUE.
7.5. | U300paxkeHue penieHus JIMHEHHOTO
HEpaBEHCTBA U MX CHCTEM Ha
YUCIIOBOM MPAMOM
8.1. | IlonsaTtue ¢pyHKUUU. VYuu.py, caiit
OUIIN, pom
8.2. | O6mactp onpeesieHus U
MHOECTBO 3HAYCHH ()YHKIIHH.
8.3. | CrocoObl 3a1anus PyHKITUH.
8.4. | I'paduk pynxmmm.
8.5. | CaoiicTBa hyHKIINH, UX
0TOOpaXeHHE Ha
rpaduke
9.1. | Urenue u mocTpoeHue VYuu.py, caiit
rpadukoB QyHKIUH. OUIIU, pamr
9.2. | Ilpumeps! rpadgukoB HyHKITHIA,
OTPaXKAIIIUX peaTbHbIE MPOIECCHI.
9.3. | dyHKIMHU, ONUCHIBAIOIINE TPAMYIO
1 00paTHYIO NPONOPILUOHATIbHBIE
3aBHCHUMOCTH, UX TPaUKH.
9.4. | l'umepbomna.
9.5. | I'paduk pynkuunm y = X2.
9.6. | OyHkHu Yy = X3,y = X3,
y=x, y=IxI; rpacmueckoe peurerue
YpaBHEHUUN U CUCTEM YPABHEHHI
10.1. | [ToBTOpEHME OCHOBHBIX MOHATHH U VYuu.py, caiit
METOJIOB KypcoB 7 U 8 KJIaCCOB, OUIIN, pom
0000111eHNe 3HAaHUH.

8 reomerpus

Ne | U3yuaemslii pa3gen, tema ypoka | KonudecTBo | DneKTpoHHBIE
4acoB (tmudpoBsIe)
o0Opa3oBaTeNbHbIC
pecypcbl
1.1. | [Tapamrenorpamm, ero Mpu3HaKa | 2 VYuu.py, caiit
Y CBOMCTBA. OUIIN, pour
1.2. | YacTHble cirydan 2
napasiesorpaMMoB
(TIpsIMOYTOJILHUK, pOMO,
KBaJIpaT), UX NPU3HAKU
Y CBOMCTBA.
1.3. | Tpamernwus. 2




1.4. | PaBHOOOKAs U IPSIMOYTOJIbHAS 2
Tparenuu.
1.5. | YaBoeHue MeauaHebl. 2
1.6. | llenTpanbHas cuMMeTpus 2
2.1. | Teopema Daneca u Teopema o 1 Yuu.py, cait
[PONOPLUOHATIBHBIX OTPE3KAX. OUIIN, pom
2.2. | Cpennsis TUHUS TPEYTOJbHUKA. 2
2.3. | Tpaneuus, e€ cpeaHss TUHUSL. 2
2.4. | IlponopumoHanbHbIE OTPE3KH, 2
MOCTPOCHHE YEeTBEPTOTO
MIPOMOPIIMOHAIIEHOTO OTPE3Ka.
2.5.. | CoiicTBa IIEHTpa Macc B 2
TPEYrOJbHUKE.
2.6. | IlogoOHBIE TPEYTrOIBHUKH. 2
2.7. | Tpu npusHaka moxoOus 2
TPEYTOJILHUKOB.
2.8. | IlpakTHyeckoe mpuMeHEHNE 2
3.1. | IlonsTHe 06 o0mIel TeOpUn 1 VYuu.py, caiit
IJIOIIA/IH. OUIINA, pamx
3.2. | ®opmynbl A71s TIIOIIATN 2
TPEYroJbHUKA, MMapajuieiorpaMmma
3.3. | OrHomreHue mwiomanei 1
TPEYTOJIHLHUKOB C OOIIUM
OCHOBaHUEM HJIN O0LIei
BBICOTOM.
3.4. | BeruncieHue miomanuei 1
CIIOKHBIX (UTYp yepes
pazOueHne Ha YacTu U
JOCTPOEHHE.
3.5. | Ilmomaau ¢puryp Ha KIIeTIaTON 1
Oymare.
3.6. | Ilmomaan mogoOGHBIX GUryp. 1
3.7. | Beruucnenue miomazuei. 3
3.8. | 3agaum ¢ MpaKTHUYECKUM 2
CoJIep>KaHUEM.
3.9. | Pemenue 3a1a4 ¢ mOMOIIBIO 2
METOJIa BCIIOMOTraTeIbHON
IO/
4.1. | Teopema Iludaropa, eé 2
JIOKa3aTeJIbCTBO M MPUMEHCHHE.
4.2. | Obparnas Teopema Iludaropa. 2
4.3. | Onpenenenue 2

TPUTOHOMETPUUYECKUX (PYHKIIMIHA




OCTpOro yria,
TPUTOHOMETPHUYECKHE
COOTHOILIEHUS B NIPSIMOYTOJIbHOM
TPEYrOJbHHKE.

4.4,

OcHoBHOE TpUroHOMETpUYeckoe | 2
TOKJECTBO.

4.5.

CooTHOILIEHUS MEKTY 2
CTOPOHAMHU B IPSIMOYTOJIbHBIX
TPEYTroJIbHUKAX C yriiaMu B 45° u
45°; 30° u 60°

5.1.

Bniucannsie 1 ieHTpaibHbIE 3
YTJIBI,

YIoJl MEXKy KacaTeJIbHOU U
XOPJIOM.

VYuu.py, caiit
OUTIN, pa1

5.2.

VYrubl MeXAy XOpAaMu U 2
CEKYLIUMU.

5.3.

Bnucannsie 1 onucaHHbIe 2
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA.

5.4.

[IpumeHenue 3TUX CBOMCTB mipu | 2
pELIEHNN F€OMETPUUYECKUX 3a/1a4.

5.5.

B3aumMHuoe pacnonoxenue 2
JIBYX OKPYKHOCTEH.

5.6.

N

KacaHune okpy>KHOCTEH.

6.1.

[ToBTOpEHNE OCHOBHBIX IMOHATHI | 6
1 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011eHIE 3HAHU.

VYuu.py, caiit
OUIIN, po1

9 anredpa

No

W3yyaeMslil pa3zel, TeMa ypoka

KonnuectBo
4acoB

OJEKTPOHHBIE
(undpossie)
o0Opa3oBaTenbHbIC

pecypcsl

1.1.

PanronanbHbIe YnCIia, UPPaMOHABHBIC
YKCITa, KOHCUHbIC U OECKOHEUHBIE
JIECATUYHbIE TPOOH.

1 VYuu.py, caiit
OUIIN, pom

1.2.

MHOXECTBO JCHCTBUTEIBHBIX UHCE]T,
JICUCTBUTECIIbHEIC
Yucia Kak 0ECKOHEUHBIE IECSITHYHBIC APOOH.

1.3.

B3anMHO 0JTHO3HAYHOE COOTBETCTBHE MEKY
MHO>ECTBOM JICUCTBUTEIBHBIX YUCEN U
MHO>KECTBOM TOYEK KOOPJANHATHON MPSMOM.

1.4.

CpaBHeHUE IEUCTBUTEIBHBIX YUCEIL,
apudMeTUIECKHe TeUCTBUS C
HeﬁCTBHTCHBHLIMH quciiaMu.

1.5.

[TpubmmkéHHOE 3HAUYCHNE BETHMYHHEL,
TOYHOCTh MPHUOIMIKEHHSL.




1.6.

OKpyTJeHue Yncell.

1.7. | Ilpukuaka u OlEHKa pe3yIbTaToOB
BBIYHCIICHUH.
2.1. | JIuneitHOe ypaBHEHHE. VYuu.py, cailt
OUIIHA, patm
2.2. | Pemienue ypaBHEHH, CBOJSAIINXCS K
JIMHEHHBIM.
2.3. | KBagpatHoe ypaBHEHUE.
2.4. | Pemenue ypaBHEHUH, CBOJISIIIMXCS K
KBaJJPAaTHBIM.
2.5. | bukBagpaTHbie ypaBHEHUS.
2.6. | [Ipumeps! perieHust ypaBHEHUH TPEeThel U
YETBEPTOM CTENEHEHN Pa3I0KEHUEM HA
MHOHUTEJIH.
2.7. | Pemenue npoOHO-palMOHAILHBIX
YpaBHEHUH.
2.8. | Pemienue TeKCTOBBIX 3a/1a4 anreOpanuecKum
METOJIOM.
3.1. | JIuneiiHOe ypaBHEHUE C ABYMS VYuu.py, caiit
NIEPEMEHHBIMU U €ro rpaduK. OUIIN, pom
3.2. | Cucrema IByX JTMHEWHBIX YPaBHEHUU C
JIByMsI IGPEMEHHBIMH 1 €€ pelIeHHe.
3.3. | Pemenue cuctem nByX ypaBHEHUH, OIHO U3
KOTOPBIX JINHEMHOE, a IPYyrOo€ — BTOPOMl
CTETIEHH.
3.4. | 'paduueckas MHTEpIIPETALUS CUCTEMbI
YpaBHEHHH C IBYMsI IEPEMEHHBIMHU.
3.5. | Pemienne TeKCTOBBIX 3a/1a4 anreOpandeckum
CIOCOOOM.
4.1. | YucnoBble HEPAaBEHCTBA U UX CBOWCTBA. Yu4u.py, caiit
OUIIN, pom
4.2. | JIunelinple HEpaBEHCTBA C O/IHOM
IIEPEMEHHOM U MX PEIICHHUE.
4.3. | Cucrembl TMHEHHBIX HEPABEHCTB C OJJHON
MIEPEMEHHOMN U MX PEIICHHE.
4.4. | KBagpaTHble HEpaBEHCTBA U MX pEIICHHE.
4.5. | I'padmyeckas MHTEpIpETALUsl HEPABEHCTB U
CHCTEM HEpPaBEHCTB C JIByMsI IEPEeMEHHBIMU
5.1. | Kpagparuunas ¢pynkuus, e€ rpaduk u
CBOMCTBA.
5.2. | [Tapabo:a, KOOpIUHATHI BEPIIMHEI TapadoJIbl,
0Ch CUMMETPHUHU NapaboIIbl.
5.3. | Crenennble pyHKIINH ¢ HATYpAITbHBIMA
nokasaressiMu 2 U 3, uX TpaQuku u
CBOMCTBA.
5.4. | I'paduku pynkumit: y = kx, y = kx + b,
y=kix, y=ax,y=axdy=1kx,
y=IxI
6.1. | IloHsATHE YMCIOBOH MOCIIEAOBATEIBLHOCTH.




6.2

3agaHue Mocae0BaTeIbHOCTH 1
peKyppeHTHOH (hopmysoit 1 popmMyIor N-To
YJICHA.

6.3 | ApudmMernueckas ¥ reoMeTpUICCKas 3
POTPECCUH.
6.4 | ®opmMyinbl N-T0 YaeHa apuhMETUIECKON U 3
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI
MEPBBIX N YJICHOB.
6.5 | MU300paxkeHne 4wieHOB apu(hMETHIECKON U 2
FeOMETPUUECKOM MPOrpeccHii ToukamMu Ha
KOOPAMHATHOW INIOCKOCTH.
6.6 | JImHEHHBIN 1 SKCTIOHCHIIMAJIBHBIN POCT. 2
6.7. | CoXHBIE IPOIIECHTEHI. 3
7.1. | Uucna u BeIYMCIIEHUS (3aMIUCh, CPAaBHEHUE, 6 VYuu.py, caiit
JNIEUCTBHUS C JCHCTBUTEIbHBIMA YHCIAMHU, OUIIHA, pam
YHCIIOBAs MPsMasi; MPOLEHThI, OTHOIICHUS,
IPOTIOPIIMHU; OKPYTJICHUE, TPUOIKEHHE,
OIICHKA; pelIeHHE TEKCTOBBIX 3a7a4
apuPMETUYECKUM CIOCOOOM)
7.2. | AnreOpanveckue 6
BbIpakeHUs (1IpeoOpa3oBaHue
anreOpanvdeckux BbHIPAKEHUH, TOMYCTHUMbIE
3HAYCHMS)
7.3. | @yHKIMH (TOCTPOEHHE, CBONCTBA 9
M3YYEHHBIX (QYHKIUH; Tpadudeckoe
pelieHrne ypaBHEHUN U UX CHCTEM)
9 reomeTpuu
Ne H3yuaemeblii pa3zzien, TemMa ypoka KonuuecTBo | DnekTpoHHbIE
4acoB (urdpoBkIe)
o0OpasoBarebHbIe
pecypcesl
1.1. | Onpenenenne TpPUrOHOMETPUYECKUX (DYHKIIUI YIIJIOB OT 2 VYuu.py, caiit
0° mo 180°. OUIIN, pom
1.2. | KocuHyC 1 CHHYC MPSIMOTO ¥ TYIIOTO yTJIa. 2
1.3. | Teopema kocunycoB. (O600mEHHas) TeopeMa CHHYCOB (¢ | 4
pasinycoM ONHMCAHHON OKPY>KHOCTH).
1.4. | HaxoxaeHue JJIUH CTOPOH U BEIMYUH YTIIOB 2
TPEYTOJILHUKOB.
1.5. | ®opmyna muomaan TPEyrolbHUKA Yepe3 IBE CTOPOHBI U | 2
YroJl MEXKAY HAMH.
1.6. | ®opmyna muomaayn 4eThIPEXYTOIbHUKA Yepe3 ero 2
JIMarOHAIH U YTOJI MEXTy HUMH.
1.7. | IlpakTHueckoe NPUMEHEHHUE T0KA3aHHbBIX TEOPEM 2
2.1. | IlonsTue o npeoOpa3oBaHUM MOTOOMS. 2 VYuu.py, cait
OUIIN, po1
2.2. | COOTBETCTBEHHBIE DJIEMEHTHI MOJJOOHBIX QUTYD. 3
2.3. | Teopema o mpon3BEICHUH OTPE3KOB XOPJI, TEOPEMa O 3




MIPOM3BENICHUN OTPE3KOB CEKYITUX, TEOpEMa O KBaJapaTe
KacaTeJIbHOU.

2.4. | IlpumeHeHne B PEIICHUH T€OMETPUUECKUX 3a71a4 2
3.1. | Onpenenenue BEKTOPOB, CIOKEHHUE H Pa3HOCTh BEKTOPOB, | 2 VYuu.py, caiit
YMHOKE€HHE BEKTOpA Ha YHCIIO. OUTIN, po1
3.2. | dusnyecKuii U TeOMETPUYECKHIA CMBICI BEKTOPOB. 1
3.3. | Paznoxenue BekTopa 1o 1ByM HEKOJUTHHEAPHBIM 1
BEKTOpaM.
3.4. | KoopnuHatel BeKTOpa. 2
3.5. | CkansipHO€ IPOU3BEIEHUE BEKTOPOB, €r0 IPUMEHEHUE 2
JUIS HAXOXKJICHUS JJTUH U YTJIOB.
3.6. | Pemenue 3aa4 ¢ MOMOIIBIO BEKTOPOB. 3
3.7. | IlpumeHenue BEKTOPOB JJIs peIIeHUs 3a/1a4 KuHeMatuku | 1
U MEXaHHUKH
4.1. | JlexapTOBBI KOOPAMHATHI TOUYEK HA MJIOCKOCTH. 1 VYuu.py, cait
OUIINA, pamr
4.2, | YpaBHeHHE TPSIMOIA. 1
4.3. | YrnoBoil k03 PUIMEHT, TAHTEHC YTJla HAKJIOHA, 1
napajuieNIbHbIC U MEePIEeHANKYISIPHBIC TPSIMBIE.
4.4. | YpaBHEHUE OKPY>KHOCTH. 2
4.5. | HaxoxaeHue KoOpJMHAT TOUEK IepecedeHns: OKpYKHOCTH | 1
Y IIPSIMOM.
4.6. | Meros KOOpAMHAT IIPU PELIEHUH T€OMETPUUYECKHX 3a7ay. | 2
4.7. | Ucnonb3oBaHME METOIa KOOPJUHAT B TPAKTUUYECKUX 1
3ajiayax
5.1. | [IpaBusnbHBIE MHOTOYTOJIbHUKH, BBIYMCIEHUE UX 1 VYuu.py, caiit
DJIEMEHTOB. OUIIH, po
5.2. | Yucno [ v IIMHA OKPYKHOCTH. 1
5.3. | JInuHa 1yru OKpyKHOCTH. 1
5.4. | Pannannas mepa yria. 2
5.5. | [Inomaap kpyra u ero 31eMeHTOB 2
(cexTopa U cerMeHTa).
5.6. | Beruncnenwne momaael GUryp BKIFOYAIONINX dJIEMEHTHl | 1
Kpyra.
6.1. | [loHsiTHE O ABMKEHUH IIOCKOCTH. 1 VYuu.py, caiit
OUIIN, po
6.2. | [lapamutenbHBIH IEpeHOC, TOBOPOT U CHMMETPHSL. 2
6.3. | Ocu 1 IEHTPBl CUMMETPHH. 2
6.4. | IIpocreiimue npruMeHEHHsI B PEIIICHUN 3a]1a4. 1
7.1. | IloBTOpEeHNE OCHOBHBIX TOHSATHIA U MeTOI0B KypcoB 7—9 | 0,25 VYun.py, caiit
KJIACCOB, 0000IIEHNE M CHCTeMAaTH3aIsl 3HAHUH. OUIIN, po
7.2. | IlpocTeiimme reomeTpruaeckre GUrypsl M HX CBOHCTBA. 0,25
7.3. | I3MepeHne reoMeTpuYecKiX BEIUYHH. 0,25
7.4. | TpeyroibHUKH. 0,5
7.5. | [lapamnenpHble U NepHIEHIUKYISPHBIE TPSIMBIE. 0,5
7.6. | OKpY>XHOCTb U KPYT. 1
7.7. | 'eomerpuueckue nocTpoeHusl. 0,25
7.8. | Yrasl B okpyxHOCTH. BrimcaHHbIE M ONTUCaHHBIE 1
OKPYKHOCTH MHOTOYTOJIbHHKOB.
7.9. | Ilpsimast 1 OKPY)KHOCTb. 0,5




7.10. | YeTpipéxyronpbHUKUA. BriicaHHbBIE U ONTUCAHHBIE

YETBIPEXYTOJIbHUKHU.

7.11. | Teopema [Tudaropa u nauana tpuronomerpuu. Pemenune | 0,25

0OINX TPEYTrOJIbHUKOB.

7.12. | IlpaBusibHBIE MHOTOYTOJTBHHUKH. 0,5
7.13. | IlpeobpazoBaHus MIIOCKOCTH. 0,5
7.14. | Ismwxkenus. [Tonobue. Cummerpust. 0,25

7.15. | ITnomans. Beraucnenue rwiomanaeit. [Lnomaau mogoOHeIx | 2

buryp.
7.16. | JlekapTOBBI KOOPAMHATHI HA TNIOCKOCTH. 0,25
7.17. | BeKTOpBI HA MIIOCKOCTH 0,25
7 KJi1acc TeopHus BepOATHOCTH
Ne | M3yuaemslii pa3aen, Tema KonuuecTBo | DneKTpoHHbIE
ypoka 4acoB (mdpoBbIe)
o0pasoBartebHbIC
pecypcehl
1.1. | [IpencraBneHue JaHHBIX B 0,5 VYuu.py, caut
TadJMIax. OUIIN, pom
1.2. | IlpakTudeckue BeraucaeHus mo | 1
TaOJMYHBIM JAHHBIM.
1.3. | 3Bneuenne u uaTepnperamus | 1
TaOJMYHBIX TAHHBIX.
1.4. | IlpakTuueckas pabota 1
«Ta0mausiy.
1.5. | I'papuueckoe npencrasnenue | 0,5
JTAHHBIX B BUJI€ KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX )
JarpaMm.
1.6. | UteHue u nocTpoeHue 1
JarpaMm.
1.7. | Ilpumeps! nemMorpaguueckux 1
JarpaMm.
1.8. | IlpakTudeckas pabora 1
«JluarpaMmbI»
2.1. | YucnoBsie HAOOPHI. 1 Vuu.py, caiit
OUIIN, pom
2.2. | Cpemnee apupMeTHIecKoe. 1
2.3. | Menuana uucnoBoro Habopa. 1
2.4. | YCTOMUMBOCTh MeIUaHBbI. 1
2.5. | IlpakTtuyeckas pabora 1
«CpenHue 3Ha4CHUS».
2.6. | HanOosp1iee 1 HauMeHblee 2

3HAUEHUs YHCIOBOTO HAbopa.

2.7. | Pazmax.




3.1. | CiyvaitHast ©3BMEHYUBOCTD 1 VYuu.py, caiit
(mpumepsl). OUIIN, pom
3.2. | YacToTa 3Ha4eHHii B 1
MACCHBE JIaHHBIX.
3.3. | ['pynmuposka. 2
3.4. | 'ucTrorpammel. 1
3.5. | [Ipaktrueckas padota 1
«CrnyuaiiHast U3MEHYUBOCTh)»
4.1. | I'pad, BepmmHa, pedpo. 0,5 Yuu.py, caiit
OUIIN, pom
4.2, | IlpencraBieHue 3a1auu C 0,5
MOMOIIBIO Tpada.
4.3. | CremneHb (BaJICHTHOCTD) 0,5
BEPIIUHBI.
4.4. | Yucno pébdep u cyMMapHas 0,5
CTEICHb BEPIIIHH.
4.5. | llens u UK. 0,25
4.6. | Ilyts B rpade. 0,25
4.7. | IlpencraBieHue O CBSI3HOCTH 0,25
rpada.
4.8. | O6xox rpada (sinmepoB myts). | 0,25
4.9. | IlpencraBnenue 00 1
OpPUEHTUPOBAHHBIX Tpadax.
5.1. | Cnyyaiiublii onbIT U cinyvaiiHoe | 1 VYuu.py, cait
COOBITHE. OUIINA, pom
5.2. | BeposiTHOCTB 1 9acToTa 1
COOBITHSI.
5.3. | Poib MaJIoBEpOSTHBIX 0,5
U TIPAKTUYECKHU IOCTOBEPHBIX
COOBITHI B IPUPOJIE U B
oO1iecTse.
5.4. | MoHera u urpajibHasi KOCTh B 0,5
TEOPUHU BEPOSTHOCTEH.
5.5. | Ilpaktuueckas pabora 1
«YacTtoTa BBITIAZICHHSI OpIIay
8 Ki1acc Teopus BepOSITHOCTH
Ne | Mzydaemslii pazaen, Tema KomnmuaecTBo | D1eKTpoHHBIE
ypoKa 4acoB (mudpossIe)
o0Opa3oBaTenbHbIC
pecypcsl
1.1. | IIpencraBiieHUE JAHHBIX. 0,5 VYuu.py, cailt
OUIIHA, pam
1.2. | OnucarenbHast CTaTUCTHKA. 0,5




1.3. | CnyuaiiHast U3MEHYUBOCTD. 0,25
1.4. | Cpennue uucioBoro Habopa. 0,25
1.5. | Cnyuaiinbie COOBITHS. 0,5
1.6. | BeposITHOCTH ¥ YaCTOTHI. 1
1.7. | Knaccuueckue moaenu teopun | 1
BEPOSATHOCTEN: MOHETA U
urpajabHasi KOCTh
2.1. | OTKIOHEHHUS. 1 VYun.py, caiit
OUIIHA, pam
2.2. | ducnepcus uncioBoro Haoopa. | 1
2.3. | CranmapTHOE OTKJIIOHEHUE 1
YHCIIOBOr0 Habopa.
2.4. | JluarpaMMbl pacCenBaHUs 1
3.1. | MHOXeCTBO, ITOJIMHOKECTBO. 1 VYuu.py, caiit
OUIIN, pom
3.2. | Onepanuu HajgQ MHOXKecTBamMu: | 1
00BbeAMHEHNE, TIEPECEUCHHUE,
JIOTIOTHEHHE.
3.3. | CoiicTBa onepanuii Hax 1
MHO>KECTBaMHU:
NEPEMECTUTENEHOE,
COYETaTeNbHOE,
pacrpenenuTeNbHOe,
BKJIFOUCHUSL.
3.4. | I'paduueckoe npencrapienne | 1
MHOXECTB.
4.1. | DnemeHTapHbIE COOBITHUS. VYuu.py, caiit
OUIIN, pom
4.2. | Cniyyaiinble coOBITHSI.
4.3. | bnaronpusTCTBYIOIIHE
HJIEMEHTapHbIE COOBITHSI.
4.4. | BepodTHOCTH COOBITHII.
4.5. | OnpITHI ¢ paBHOBO3MO>XKHBIMU
DIIEMEHTAPHBIMH COOBITUSIMH.
4.6. | CriyuaiiHblii BEIOOD.
4.7. | IlpakTrueckas padota «OnbITHI
C PaBHOBO3MOKHBIMHU
HJIEMEHTAPHBIMH COOBITUSMUY
5.1. | depego. 1 VYuu.py, caiit
OUIIN, pom
5.2. | CpoiicTBa nepeBa: 2
€/IMHCTBEHHOCTD MYTH,
CYILIIECTBOBAHUE BUCSYEN
BEPIINHBI, CBS3b MEXKITY
YHCIIOM BEpIIMH U YUCIOM
pEdep.
5.3. | IIpaBus0 yMHOKEHHUS. 1
6.1. | [IpoTuBOMOI0KHOE COOBITHE. 1 VYuu.py, caiit
OUIIN, pom
6.2. | Iunarpamma Diinepa. 0,5
6.3. | OObeTMHEHHUE U TIEpEeCeUEHNE 0,5




COOBITHH.

6.4. | HecoBMecTHBIC COOBITHSI. 1
6.5. | ®opMyia cloKeHHs 1
BEPOSITHOCTEH.
6.6. | [IpaBuno yMHOKEHUS 1
BEPOSITHOCTEH.
6.7. | YcinoBHast BEpOSITHOCTD. 1
6.8. | HesaBucumbie coOBITHSI. 1
6.9. | IIpencraBienue ciydaitHOro 1
HKCIIEPUMEHTA B BUJIC JIEPEBa.
7.1. | IlpeacraBieHue NaHHBIX. 0,5 VYuu.py, caiit
OUIIHA, pam
7.2. | OnucarenpHast CTATUCTHKA. 0,5
7.3. | I'padsr. 1
7.4. | BeposiTHOCTD City4aifHOrO 1
COOBITHS.
7.5. | DeMeHThl KOMOMHATOPUKH. 1
9 kJ1acc Teopusi BEpOSITHOCTD
No | U3yuaemslil pa3zgen, Tema KonunuecTBo | DiieKTpOHHBIE
ypoka 4acoB (mdposbie)
o0Opa3oBaTenbHbIE
pecypcsl
1.1. | IlpencraBieHue JaHHBIX. 1 VYuu.py, caiit
OUIIN, pom
1.2. | OnucarenpHas CTaTUCTHUKA. 1
1.3. | Onepanuu HajJ COOBITUIMU 1
1.4. | HezaBucHMOCTH COOBITHI 1
2.1. | KomGuHaTopHOE TIPaBUIIO 0,5 VYuu.py, cailt
YMHOXEHHS. OUIIH, pom
2.2. | [lepecTaHOBKH. 0,5
2.3.. | ®akropwuar. 1
2.4. | CoueTaHus ¥ YUCIIO 0,5
COYETaHUH.
2.5. | Tpeyronbauk [lackais. 0,5
2.6. | IlpakTudeckas pabora 1
«Bpruncnenue BeposTHOCTEH C
WCTIOJIb30BaHUEM
KOMOWHATOPHBIX (YHKIUH
AJICKTPOHHBIX TAOIUI
3.1. | l'eomerpuyeckast BEpOSATHOCTb. | 2 VYuu.py, caiit
OUIIHA, pamr
3.2. | Cay4aiiHblii BBIOOp TOUKH U3 | 2

(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 TyTd OKPYKHOCTH




4.1. | UcnpiTanue. 1 VYuu.py, caiit
OUIIN, pom
4.2. | Ycrex u Heynaya. 1
4.3. | Cepust ucnpiTanmii 70 nepsoro | 1
ycrexa.
4.4. | VicubiTanus bepuynm. 1
4.5. | BepositHOCTH COOBITHH B 1
CepUM UCHIBbITaHUN bepHysum
4.6. | IIpaktuueckas pabota 1
«McnblTanus beprymm»
5.1. | CiyuaiiHas BeIMYMHA U 1 VYuu.py, caut
pacrpeieieHle BEPOSITHOCTEH. OUIIHA, pam
5.2. | Maremarnueckoe oxumganne 1 | 1
JIACTIEPCHS CITYYaUnHOM
BEJTUYHHEI.
5.3. | [Ipumepsl MaTeMaTHYECKOTO 1
OKUJIAHMS KaK
TEOPETUYECKOTO CPETHETO
3HAYCHUS BEJIMYNHBI.
5.4. | IlonsTue 0 3aKoHE OONBIINX 1
YHCe.
5.5. | U3mepenHue BeposATHOCTEH € 1
MTOMOIIIBIO YaCTOT.
5.6. | [Ipumenenue 3akoHa 6oibpmmx | 1
qHCe
6.1. | IlpencraBieHue qaHHBIX. 2 VYun.py, caiirt
OUIIN, pom
6.2. | OnmcarelbHAs CTAaTHCTHKA. 2
6.3. | BeposiTHOCTB CcilydaiiHOTO 2
COOBITHSI.
6.4. | DneMeHThl KOMOMHATOPUKH. 2
6.5. | Ciryuaiinbie BETUYHHBI U 2
pacnpeneneHus

OueHoYyHbIe MaTepHaJbI 10 MaTEMAaTHKE, ajJredpe 1 reoMeTpuu
OueHka 3HAHUI M yMEHHUH y4aluxcs.

1. Coneprxanue u 00beM MaTepHaa, IoJUIeXKaIero MpoBepkKe, onpeaensercs nporpaMmoit. Ilpu
IIPOBEPKE YCBOCHHMSI MaTEPHUAIIa HY>KHO BBISIBIIATH ITOJIHOTY, IPOYHOCTh YCBOEHUS YUALIUMHUCS TEOPUU U
YMEHUS IPUMEHSATDH €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLlHUsX.

2. OcHoBHBIMU (hOpMaMU IPOBEPKHU 3HAHUHN M YMEHHM ydaluxcs 1o MaTeMaTUKE SBIISIOTCS MUChMEHHAs
KOHTPOJIbHAs padoTa, TECTUPOBAHUE U YCTHBIN OIpPOC.

[Ipw o11eHKE MUCBMEHHBIX U YCTHBIX OTBETOB YUHTEIb B IIEPBYIO OUEPEIb YUUTHIBAET ITOKA3aHHBIE
ydaluMucs 3HaHus 1 ymeHus. OLieHKa 3aBUCUT TaK)K€ OT HAaJIM4Ms U XapakTepa MOrpeIIHOCTEMN,
JOMYIIEHHBIX YYAIIIMHUCS.

3. Cpenu morpemHocTeil BEIACISIOTCS OMMOKH U Heqo4yeThl. [IorpenHocTs cuyuTaeTcs OInOKOn, eciu
OHA CBHJETEIIBCTBYET O TOM, YTO YYCHHK HE OBJIAJe] OCHOBHBIMU 3HAHUSMHU, YMEHUSIMH, YKa3aHHBIMU B
Iporpamme.

K HegoueTam OTHOCATCS NOTPEMIHOCTH, CBUACTEIBCTBYIOIINE O HEJOCTATOYHO ITOJIHOM WIIK HEAOCTATOYHO
POYHOM YCBOSHHH OCHOBHBIX 3HAHUI U yMEHUI UM 00 OTCYTCTBUM 3HAHUH, HE CUUTAIOIIUXCS B IPOTrpaMMe



OCHOBHBIMH. HefjoueTamu Tak:ke CUUTAIOTCS: MOTPEIIHOCTH, KOTOPBIE HE TIPUBETU K UCKAKEHUIO CMBICTA
MOJTYYCHHOTO YUEHUKOM 33JJaHHsI WIIH CII0cO0a €ro BBIITOJHEHHSI, HEaKKypaTHast 3aI1Ch; HEOPEKHOE
BBITIOJTHCHHE YepTexKa.

['panniia Mex1y ONIMOKaMH U HEJIOUETaMH SIBJISICTCS B HEKOTOPOU CTereHH ycioBHOU. [Tpu omHuX
00CTOSITENLCTBAX JIOMYIICHHAS YYATUMHUCS MMOTPEITHOCTh MOKET pacCMaTPHUBATHCS YUIUTEIEM KaK OIUOKa, B
JPyroe BpeMs U MpH JIPYTHX 00CTOSTEIHCTBAX - KaK HEJI0YET.

4, 3amanus Ui yCTHOTO ¥ MUCbMEHHOTO OMPOCa YYAIIUXCS COCTOSIT U3 TEOPETUUECKUX BOIIPOCOB U
3ajay.

OTBeT Ha TEOPETHUYECKUI BOIIPOC CUUTACTCS OE3yNPEUHBIM, €CIIH MO0 CBOEMY COAEPIKaHUIO TIOJTHOCTHIO
COOTBETCTBYET BOIIPOCY, COACPKUT BCE HEOOXOAMMBIC TEOPETUYECKHE (DAKThI 1 000CHOBAHHBIC BHIBOJIBI, a
€ro M3JI0KEHUE W NMMChbMEHHAs 3aMMCh MATEMAaTUICCKU TPAMOTHBI U OTIIMYAIOTCSI TOCIICIOBATEILHOCTHIO U
AKKypaTHOCTBIO.

Pemenue 3a1aun cunraeTcs 6e3ynpeyHbIM, €CIIH MPABUIBLHO BBIOPAH CIIOCO0 PEIICHHS, CAMO pEeIIeHUe
COITPOBOKIAETCS HEOOXOIUMBIMHU OOBSICHCHUSIMU, BEPHO BBIITOJHEHBI HY)KHbIC BEIYUCIICHUS U
npeoOpa3oBaHus, MOJIyYeH BEPHBIN OTBET, OCIEI0BATEIBHO U aKKYPAaTHO 3alTUCAHO PEIICHHE.

5. OreHKa OTBETa Y4alerocs Mpyu yCTHOM M MIUCbMEHHOM OIPOCE MPOBOIUTCS MO CEMHOAITBHOMN
CHUCTEME, T. €. 32 OTBET BBICTABIISIETCS OJHA U3 OTMETOK: | (1J10X0), 2 (HEYIOBIETBOPUTEIHHO), 3
(YAOBIETBOPUTENBHO), 4 (X0po1110), 5 (OTIUYHO).

6. Y4HuTEIh MOXKET MOBBICHTHh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC WJIH OPUTHHAIEHOE PEIICHUE
3aJ1a4i, KOTOPBIE CBUICTEILCTBYIOT O BRLICOKOM MaTEeMaTHYECKOM Pa3BUTHH yUalllerocs; 3a pemeHue oosee
CJIO’KHOM 3aJ1auy MJT OTBET Ha 0oJiee CI0XKHBIN BOMPOC, MPEUIOKEHHBIE YIaleMyCsl IOTIOIHUTEIIEHO TOCTe
BBITTOJIHCHUS UM 3aJ[aHUH.

Kpurepun ommnboxk:

K rpyObIM O1iOKkaM OTHOCSATCS OIMIMOKH, KOTOPBIE OOHAPYKMBAOT HE3HAHUE YUAIIIUMUCS POPMYII, TIPABHUIL,
OCHOBHBIX CBOMCTB, TEOpPEM M HEYMEHHE UX MPUMEHSATh; HE3HAHUE TIPUEMOB PEIICHUS 33134,
paccMaTpUBaEMBIX B yUeOHHMKAX, a TAK)KE BHIYUCIUTENbHBIE OMMOKH, €CIIH OHHU HE SIBISI0TCA onuckoii; K
HETpyOBbIM OIIMOKAM OTHOCSTCS: TIOTEPS] KOPHS WJIH COXPAHCHHUE B OTBETE MMOCTOPOHHETO KOPHSI;
oTOpachiBaHue 0e3 0ObSICHEHUH OJTHOTO U3 HUX M PaBHO3HAYHBIE UM;

K HemodeTam OTHOCSTCS: HEpaIMOHAIBHOE PEIICHHE, OMTMCKH, HEAOCTATOYHOCTh MIIM OTCYTCTBHE MOSICHEHUH,
000CHOBaHUI B PEIICHUSX.

OueHkKa yCTHBIX OTBETOB y4aluxcs mo MatemaTuke OTBET OLIEHUBAETCS OTMETKOM «5», €CiIH YYEeHUK:
IOJIHO PAacKpbUI COJIepKaHue MaTepHraja B 00beMe, IPeayCMOTPEHHOM IPOrpaMMOii U y4eOHUKOM, a TaK Xke
IPOJEMOHCTPUPOBAII 3HAHUS MTPEBBIIIAIOIINE HOPMbI IPOTPaMMBbl JJIs1 TOTO KJIacca;

M3JI0KNJI MaTepHall TPaMOTHBIM SI3bIKOM B OIIPEJEIEHHOM JIOTHYECKOU MTOCIIE0BATEIbHOCTH, TOYHO
UCIOJIb3YSl MATEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

IPaBUJIBHO BBIOIHUI PUCYHKH, YEPTEXKHU, IPa(QUKH, COMYTCTBYIOIIUE OTBETY;

MoKa3aj yMeHUE WUTIOCTPUPOBATh TEOPETUUECKHE MOJI0KEHNSI KOHKPETHBIMU ITPUMEpPaMU, IPUMEHSTh UX B
HOBOMW CUTYalluy IPU BHINOJIHEHUH TPAKTUUECKOTO 3aJaHUS;

IPOJEMOHCTPUPOBAJI YCBOEHUE paHEe N3YUYEHHBIX COMYTCTBYIOIUX BOIIPOCOB, CHOPMUPOBAHHOCTD U
YCTOMYUBOCTH MCIIOJIB3YEMBIX ITPH OTPab0TKEe YMEHUI M HABBIKOB; OTBEYAJl CAMOCTOSITEIBHO.

OTBeT OlLIEHNBAETCS 0TMETKOM «4», €CIIM OH YJOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO
IIPY 3TOM UMEET OJJUH U3 HEJIOCTATKOB:

B U3JIO’KEHUU JIONYLIEHBI HEOOIbIINE TPOOEIIb, HE UCKAa3UBILINE MAaTEMATUYECKOE COIepKaHNe OTBETa;
JIOTIYILIEHBI OJJMH — ABa HEJJ0UETA IPU OCBELIEHUH OCHOBHOIO COJIEP’KAaHUs OTBETA, UCIIPABIEHHBIE 10
3aMEUYaHUIO YUUTEIS;

JIOMYIIEHbI OMIMOKa 1K 0oJiee IBYX HEOUETOB MPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOMPOCOB HIIH B
BBIKJIJIKaX, JIETKO UCIIPABJICHHBIE 110 3aMEYaHUI0 YUUTEIIS.

OtMeTKa «3» CTaBUTCS B CIEAYIOIUX CIy4asX:

HETOJIHO MJIM HENOCJIE0BATEIbHO PACKPBITO COIEp)KaHUE MaTepualla, HO MOKa3aHo o01ee MOHUMaHUe
BOIIPOCA U MIPOJEMOHCTPUPOBAHBI YMEHMSI, JOCTaTOUHBIE JUIsl JAIbHEUILET0 YCBOEHUS IIPOIPaMMHOTO
Mmartepuaia (onpeeneHHsle « I pedoBaHUAMHI K MaTEMaTUYECKON MMOATOTOBKE YUALTUXCA»);



UMEJHUCh 3aTPyTHEHUS WM JOMYIIEHBI OIIUOKH B OTPE/ICIICHUY TTOHATUH, HCTIOIh30BAaHIUH MaTEeMAaTUYECKOM
TEPMHHOJIOTHH, YepTekKaxX, BBIKIAIKaX, UCTIPABICHHBIE MOCJIE HECKOIbKUX HABOASIINUX BOIIPOCOB YUUTES;
YUYEHHK HE CIIPaBUJICS C MPUMEHEHUEM TEOPUHU B HOBOM CUTYAILIMH MPU BBITOJIHEHUH MPAKTUYECKOTO 3aJaHus,
HO BBITIOJIHUIT 33/1aHUs 0053aTE€IILHOTO YPOBHS CIIOKHOCTH IO JTAaHHOU TEME;

IIpY 3HAHUH TEOPETUYECKOr0 MaTepraa BhISBIICHA HEJOCTaTOYHAs: CHOPMUPOBAHHOCTH OCHOBHBIX YMEHUH H
HaBBIKOB.

OT1MmeTKa «2» CTaBUTCS B CIACAYIOIIMX CAyYasX:

HE PacKpBITO OCHOBHOE COJIepKaHne y4eOHOro MaTepuana,

0o0HapyXeHO HEe3HAHWE WIIM HEMOHUMaHNEe YIEHUKOM OOoJIbIel min Hanboiee BaXKHON 9acT yueOHOTo
MaTepuana;

JIOTTYIIICHBI OITMOKY B OMPEICIICHUH TTOHATHIA, TP UCIIOJIb30BAHUN MATEMATHYECKON TEPMUHOJIOTHH, B
PHUCYHKaX, YepTexax Ui rpagukax, B BHIKIAJAKaX, KOTOpPbIE HE UCTIPABJICHbI MOCJE HECKOIbKUX HABOISIINX
BOIIPOCOB YUUTEJIS.

OtmMmeTKa «1» cTaBUTCS, €CIU:

— Y4YEHHUK OOHApYKWJI MOJHOE HE3HAHWE U HETIOHMMAaHUE U3y4yaeMOTo yueOHOro Marepuaia uiv He

CMOT OTBETUTH HU HA OJIMH U3 MIOCTABJIEHHBIX BOMPOCOB 0 U3y4aeMOMY MaTepHaly.

OueHka NMCbMEHHBIX KOHTPOJIbHBIX PAa00T M TeCTMPOBAHUSA ydaluxcs no MareMatuke Ormerka «5»
CTaBUTCSI, €CIIH:

paboTa BBINOIHEHA TTOJHOCTHIO;

B JIOTHUECKUX PACCYKICHUSIX U 000CHOBAHUU PEUICHHS HET MPOOEIOB U OMIHOO0K;

B PCIICHUH HET MAaTEMATHUECKUX OIIHOOK;

CUCTEMAaTUYECKOE pelIeHne 0e3 MaTeMaTUYECKUX OITHOOK.

OTMeTKAa «4» CTaBUTCS, €CIIN:

paboTa BBITIOJIHEHA TTOJTHOCTHIO0, HO 0OOCHOBAHMSI IIATOB PEIIEHUS HEIOCTATOYHBI (€CITH YMEHUE
000CHOBBIBAThH PACCYXKIEHUS HE SBIISIOCH CIIEIUATBHBIM O0BEKTOM TTPOBEPKH);

JIOTYIIIEHA OJTHA OITMOKA WK JABA-TPU HEelIo4eTa B BBIKJIAJIKAX, pUCYHKaX, YepTeKax WK rpadukax (eciau oTu
BU/JIbI pa0OTHI HE SBJISLTUCH CIIEIUATBLHBIM O0BEKTOM MTPOBEPKH ).

OT1meTka «3» CTaBUTCS, €CIIU:

JIOTIYIIIEHbI OoJiee 0JTHOM omMOKH UK OoJiee IBYX-TpEX HEJJOUETOB B BBIKJIA/IKAX, YEPTEKAX WU IpaduKax,
HO yYalIuiics BajeeT 00s3aTeNbHBIMU YMEHHUSMU TI0 TIPOBEPSEMOI TeMe.

OTMeTKAa «2» CTaBUTCS, €CIIN:

JIOTIYIIIEHBI CYIIECTBEHHBIE OIIMOKH, TOKA3aBIINeE, YTO YYAITUIiCS HE BlaZeeT 0013aTeIbHBIMI YMEHUSIMH 110
JTAaHHOW TeME B MOJHON Mepe.

OT1mertka «1» cTaBUTCS, €CIU:

paboTa rnokasasa MmojHO€ OTCYTCTBUE y yJaIlerocs: 00s3aTeIbHBIX 3HAHUN U YMEHUH 110 TIPOBEPSEMO TeMe
WM 3HAYUTENbHAS 9acTh PabOTHI BHITIOJIHEHA HE CAMOCTOSITENTLHO.



