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COJAEPKAHUE YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

KJjacc — 5
YPOBEHb — 0A3086bl1i

HarypanbHble ync/ia u HyJIb

Harypanbnoe uucno. Psn narypansabix ymucen. Yucno 0. M3o00paxeHune HaTypaabHBIX
YUCeN TOYKaMU Ha KOOPIUHATHOM (YUCITOBOI) MPSIMOM.

[losunmonHas cucrema cuucieHus. Pumckas Hymepanus Kak IpUMEpP HETO3ULHOHHON
CUCTEMBbI cuncieHus. JlecsTuyHas cucreMa CUUCIeHUS.

CpaBHeHHE HaATypaJbHBIX YHCEJ, CpPaBHEHHE HATypalbHbIX yHcenl ¢ Hyl1éM. CrocoObl
cpaBHeHUs. OKpyIJIeHHE HAaTypaJIbHbIX YHCEI.

CrnoxeHue HaTypabHbBIX YHCEN, CBOMCTBO HYJISI IPU CIIOKEHUU. BrlunTanue kak aeicTBue,
o0paTHOE CIIOKEHUI0. YMHOXEHUE HATypalbHBIX 4YHCENl, CBOWCTBAa HYNsS W €AWHULBI MpU
yMHOXXeHUH. [leneHune kak neiicTBue, oOpaTHOe YMHOXEHHIO. KOMITOHEHTHI NEeHWCTBUH, CBS3b
Mexay Humu. [IpoBepka pesynbTata apudmermueckoro neiictBus. llepemectutenvHoe U
COYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOKEHHUS U YMHOXEHUS, PaCIpelelUTeIbHOE CBOICTBO
(3aKOH) YMHOXEHHS.

Hcnonb3oBanne OykB s 0003HAUYEHUS HEU3BECTHOTO KOMIIOHEHTA M 3aIllUCH CBOMCTB
apuMETHIECKUX JACHUCTBUH.

Jenutenu u KpaTHbIE Yncia, pa3ioKeHUe Ha MHOXUTENU. [IpocTeie n cocTaBHbIE Yncha.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenb C HaTypaJbHBIM IIOKa3aTejaeM. 3aluch YWCIa B BUJE CYMMbl Pa3psIHBIX
cllaraeMblX.

UucnoBoe BplpakeHue. DBpluncieHue 3HAYCHUH UYHCIOBBIX BBIPAXEHUM, IOPSAIOK
BBIIOJIHEHUsT  JeiicTBuil. lcnonb3oBaHue TpU  BBIUMCICHUSX IEPEMECTUTENBHOIO U
COYETATEIbHOTO CBOMCTB (3aKOHOB) CIOKEHHSI M YMHOXEHUS, paclpeleuTeIbHOr0 CBOMCTBA
YMHOXEHHUS.

Apodu

[IpencraBnenue o ApoOH Kak criocoOe 3amucu 4acTu BeduYuHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE M HETIpaBUIbHBIE ApoOH. CMentanHas qpo0k, MpecTaBlIeHne CMEIIaHHOH Apo0H B
BUJIE€ HENPABWJIBHOW JpoOM W BBIAEICHHE II€JI0M 4YacTU 4YHClia W3 HENpPaBUIBHON JpOOu.
N3obpakenue npobeit ToukaMu Ha YUCI0BOM TIpsiMoii. OCHOBHOE CBOMCTBO apobu. CokpariieHue
npoGeii. [IpuBenenue npobu k HoBoMy 3HaMeHatem0. CpaBHeHHE JpoOeii.

CrnoxeHue W BblUMTAHUE JApoOeil. YMHOXKEHUE U JefieHue ApoOel, B3aMMHO OOpaTHbIE
npobu. Haxoxienue yacTu 1esoro U 1eJoro Mo ero YacTH.

Hecstuunas 3anuck apoOeit. [IpeacraBnenne necITUYHON ApoOH B BUAE OOBIKHOBEHHOM.
N3o0paxkeHne OeCITUYHBIX OpoOeil TOYKaMHu Ha YUCIOBOH mpsmMoi. CpaBHEHHE AECATHYHBIX
pobeii.

Apudmernueckue AEUCTBHS ¢ JECATUYHBIME Ipo0siMu. OKpyTieHUE IeCATUUHBIX TPOOCH.

Pemenne TekcTOBBIX 32124

Pemenne TekcToBbIX 3amau apudmernyeckuMm criocoOoM. PemieHue joruyeckux 3ajad.
Pemenne 3amau nmepeGopoM Bcex BO3MOXKHBIX BapuaHTOB. Vcronp30BaHUE MpU PELICHUH 3a/1a4
TaOJUI] U CXEM.

Pemenue 3anau, cogepxaiiux 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBL: CKOPOCTh, BPEMS,
paccTrosiHue, IIeHa, KOJIMYeCTBO, CTOMMOCTh. EIMHHIIBI M3MepeHHs: Macchl, 00bEMa, IICHBI,
paccTosiHus, BPEMEHHU, CKOpOCTU. CBsI3b MEXly €IMHULIAMU U3MEPEHUS KaXKION BEIMYUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBneHre JaHHBIX B BUJIE TaOJIHII, CTOIOYATHIX AUATPAMM.

Harusanast reomerpus



Harnsanelie npencrasieHus o GUrypax Ha INIOCKOCTHU: TOUKa, psMasi, OTPE30K, J1y4, yrod,
JIOMaHasi, MHOTOyI'OJIbHUK, OKPY’KHOCTb, Kpyr. Yrou. IIpsamoi, ocTpslil, Tyliol U pa3BEPHYTHIN

YTJIBI.
JnuHa oTpe3ka, METpUYECKHE €AWHULbl JUIMHBL. JJIMHA JIOMaHOH, MEpUMETP

MHOTrOYIroJIbHHUKA. MI3MepeHne u nocTpOeHNE YIJIOB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsaneie npeacrasienus o purypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK, MPSIMOYT'OJIBHHUK,
KBaJIpaT, TPEYroJIbHHUK, O PaBEHCTBE (hUryp.

N300paxkenue Guryp, B TOM 4ucie Ha kietyatol 6ymare. Iloctpoenue koHpurypamuii u3
qacTeil mpsAMoii, OKPYXHOCTH Ha HEIMHOBAHHOW M KieT4aroi Oymare. Vcronb30BaHNe CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJipaTa.

[Tnomane NpsAMOYroJpHUKAa U MHOTOYT'OJIBHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B
TOM uucie Guryp, n300paxEHHbBIX Ha KjIeTyaTol Oymare. EXUHUIBI ©3MEpEHUsI IO 1.

Harnanuele npenacraBieHus O — IPOCTPAHCTBEHHBIX — (QUIypax:  MPsIMOYTOJbHBIN
napajenenunes, Ky0, MHOrorpaHHMKH. I3o00paxeHue NpocTEHIINX MHOTOIPaHHUKOB.
PazépTkn kyOa u mnapamenenunena. CosgaHue Mozeiael MHOIOrpaHHMKOB (M3 Oymaru,
MIPOBOJIOKH, TUIACTUJIMHA U JPYTUX MAaTEPHAIIOB).

O0BEM NPSIMOYTOILHOTO TIapaiienenuneaa, kyoa. Equaurier uamepenus oonéma.

Ki1acc — 6
YPOBEHb — 0A306bl1i

HarypaJjbHble ynuciaa

Apudmernueckue AEHCTBHS ¢ MHOIO3HAYHBIMH HATypaJbHBIMH 4YHCIaMHU. YHCIOBBIE
BBIpa)KEHUS, MOPSAAOK NEHCTBUM, HCIONb30BaHHE CKOOOK. Vcrosnb30BaHME NMPHU BBIYMCICHUIX
MIEPEMECTUTENIBHOIO U COUYETATEIbHOIO CBOMCTB CIIOKEHUS U YMHOXEHUS, PACIPEETUTENLHOTO
CBOlCTBAa yMHOXEHMS. OKpYIJIEHUE HATYPAJIbHBIX YHCEI.

Jlenurenu W KpaTHbIC 4YHCIa, HAMOONBIIWUK OOIMUU JEIWTENh W HAaUMEHbIIee oOIee
KpaTHoE. J[eIMMOCTh CyMMBI M TPOU3BEACHHUS. JleIeHne C OCTaTKOM.

Apodu

OObIKHOBEHHAasT poOb, OCHOBHOE CBOWMCTBO Ipobu, cokpaieHue apodeil. CpaBHEHUE U
ynopsijouuBaHue apodeil. Pemenue 3a1a4 Ha HaXOXKAEHUE YaCTH OT LEJIOr0 U LEJI0ro 1o €ro
yactd. J[poOHOe umciio Kak pe3ynabTar aeneHus. llpeacraBieHue AecATHUHOW poOu B BUAE
OOBIKHOBEHHOW JIpOoOM W BO3MOXKHOCTH TIPEJICTaBIICHUs] OOBIKHOBEHHOW JapoOu B BHUIE
JecATUYHOM. JlecaTnunble IpoOu M MeTpuyecKas cucreMa mMep. ApudmeTndeckue NeHcTBUS U
YHCIIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMH. Macmral, nponopuus. IIpumenenue
IIPONIOPLUH MPU PELIEHUH 3a4a4.

[TonsiTre nmpoueHTa. Boruricienne NporeHTa OT BEIWYMHBI U BEIMUYUHBI 110 €€ IPOLEHTY.
BripakeHue MpoLEHTOB JECATUYHBIMH JIpoOsMu. Perienue 3asad Ha MpoOLEHTHL. BeipaxkeHue
OTHOILIEHUS BEJIMYHH B IIPOLEHTAX.

IloJi0kuTEIbHBIC M OTPUIIATEIbHBIC YU CJIA

[TonoxxurenbHbIe U OTpHLATENbHbIE yncia. Llensie uncna. Moayins ynciia, reoMeTpuaeckas
WHTepIpeTanus MoAyis 4ucia. M3o0paxeHue ducen Ha KOOPIMHATHOM mMpsiMoi. UucioBble
npomexxyTku. CpaBHeHHe uucen. Apudmernueckue AeUCTBUSA C  IOJOKUTEIbHBIMU U
OTpHILATEIbHBIMU YU CIIAMHU.

[IpsimoyronbHas cucreMa KOOpAMHAT Ha IIOCKOCTH. KoopanHaTel TOYKM Ha IIOCKOCTH,
abcuucca u opauHata. [loctpoeHue Touek U Guryp Ha KOOpAUHATHOM TIOCKOCTH.
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BbykBeHHBbIe BbIpaKeHU s

[Ipumenenne OyKB Il 3aIIMCH MAaTEeMaTUYECKUX BBIPAXKEHUH M mpetoxkeHuid. CBolcTBa
apupMETHIECKUX JIeHCTBHI. ByKBEeHHBIC BBIpQXCHHUS M YHCIIOBBIC TOJCTAaHOBKU. ByKBEHHBIC
paBeHCTBA, HAXOXICHHUE HEW3BECTHOrO KOMMoOHeHTa. Dopmynbl, (GopMynbl NepuMeTpa u
IUIOIAAM IPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa napajiesenunesa u Kyoa.

Pemenne TekcToBBIX 32124

Pemienne TeKCTOBBIX 3agad apu(PMETHUYECKUM cliocoOoM. PemieHue jorndyeckux 3ajau.
Pemenue 3aiau nepe6opoM BceX BOSMOMXKHBIX BApUAHTOB.

Pemenue 3amau, conepikalux 3aBUCUMOCTH, CBSI3BIBAIOIUX BEJIMUUHBL: CKOPOCTh, BpeMs,
paccTrosiHue, IieHa, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTENBHOCTh, BpeMs, OO0BEM pabOTHI.
EnvHunbsl m3MepeHus: Macchl, CTOMMOCTH, PACCTOSHUS, BPEMEHM, CKOpOCTU. CBs3b MEXKIY
€IMHHLIAMU U3MEPECHMS KaKJOW BEJINYHHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOUIEHMEM, HPONOPLUOHAIBHOCTBIO BEIUYMH,
MIPOLIEHTaMM; PEIlIEHNE OCHOBHBIX 3aJ1au Ha JPOOU U MPOLEHTHI.

OrneHka U IPUKHJIKA, OKpYyriieHue pe3ynbTara. CocTaBieHne OYKBEHHBIX BBIPKEHHUN IO
YCIIOBHIO 3aJa4H.

[IpencraBnenne AaHHBIX C MOMOIIBI0 Tabnum u auarpamm. Cromduarble IuarpaMMbl:
YTEHHE U NIOCTpoeHHuE. UTeHne KpyroBbIX JuarpaMm.

Harasignasi reomerpust

Harnsanelie npeacrasieHus o GUrypax Ha MIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3aumHoe pacrnonokeHue JBYX IMpSAMBIX Ha IUIOCKOCTH, IapajlUIeNIbHBIE IIPSIMBIE,
NEPIECHIUKYIIpHBIE NpsiMble. V3MepeHue pacCTOAHMM: MEXAY ABYMs TOYKAaMH, OT TOYKH II0
IIPsIMOM, JUTMHA MapIIpyTa Ha KBAaJpaTHOU CETKeE.

M3MmepeHre M NOCTPOEHUE YIIOB C IOMOINBIO TPAaHCIOPTUpA. Buasl TpeyroabHUKOB:
OCTPOYTOJIbHBIM, MPAMOYI'OJbHBIM, TYIOYTOJIbHBIM, paBHOOEAPEHHBIM, pPaBHOCTOPOHHUI.
YeTelpEXyroiabHUK, IPUMEPBl YETBIPEXYT OIBHUKOB. [IpAMOYroapHUK, KBaJpaT: UCIOIb30BaHHUE
CBOIWCTB CTOPOH, YIJIOB, AuaroHaiei. M3o0paxeHne reoMeTpuueckux GUryp Ha HeJIMHOBaHHOMN
Oymare C MCIOJIb30BaHMEM IMPKYJIS, JIMHEHKH, YrolbHUKaA, TpaHcmoptupa. Iloctpoenus Ha
KJIeT4aTou Oymare.

[Tepumetp MHOroyroapauka. [Tonsarue miomanu GUrypsl, e AMHUIBI U3MEPEHUS TUIOLIA/IH.
[TpubnuxEénHoe u3mMepeHue miouaau Guryp, B ToM 4ucie Ha KBagpaTHoH ceTke. [Ipubnmxénnoe
M3MEpPEHHE JUIMHBI OKPY>KHOCTH, IIJIOLIAN Kpyra.

CuMMeTpus: IeHTpallbHAs, 0CEBas U 3epKalbHasi CHMMETPHH.

[TocTpoeHne CMMMETPUYHBIX (QUTYD.

Harnsanele mnpenacraBieHuss O NPOCTPAHCTBEHHBIX (Urypax: mnapamienenunen, Kyo,
npu3Ma, TUpaMuIa, KOHYyC, IMIMHAP, map U cdepa. M300pakeHue MpoCTpaHCTBEHHBIX (UTYP.
IIpumepsl  pa3BEPTOK  MHOIOTPAaHHMKOB, LuiIMHApa M KoHyca. Co3maHue Mopenen
MIPOCTPAHCTBEHHBIX (UTyp (M3 Oymaru, MpoOBOJOKH, IJIACTHIIMHA U IPYTUX MaTepUaioB).

[Tonsatue o6béMa, enuHULBI U3MepeHus: 00béma. OObEM MPSIMOYTOJIBHOIO Mapaiesenunesa,
KyoOa.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA
MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHMNA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuyHoCTHBIE pe3yJbTAaThl OCBOSHHUS MpPOrpaMMbl ydeOHOro Kypca «Maremarukay
XapaKTEPU3YIOTCS

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K MPOLUIOMY W HACTOSALIEMY POCCUMCKOM MaTEeMaTHKH,
LICHHOCTHBIM OTHOIIEHWEM K JOCTHKEHUSIM POCCHUMCKHX MaTEMAaTHKOB M POCCHUMCKON
MaTeMaTHYECKON IIKOJbI, K UCIIOJIb30BAHUIO 3THX JOCTHKEHUN B APYTUX HAyKaX M MPHUKIaJIHBIX
cdepax;

2) rpa:kIaHCcKoe ¥ TYXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEM Tpa)kIaHWHA M peaju3aluu €ero IMpas,
MPE/ICTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOIIETyp TPaKIAaHCKOTO OOIIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKIECHUIO 3TUYECKUX MPOOJieM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTUKEHHI
HayKH, OCO3HAHHEM Ba)KHOCTU MOPAJIbHO-3TUYECKHUX MIPUHLHUIIOB B JEATEIBHOCTH YUEHOIO;

3) TpyaoBOe BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacCTHE B PEIICHUH TPAKTHYECKUX 3a7a4 MaTeMaTHYECKOM
HAIpPaBIEHHOCTH, OCO3HAHUEM BAYKHOCTH MAaTEMaTHYECKOro 00pa30BaHMsI HA MPOTSIKEHUU BCEi
KU3HU JJIs1 YCIEIHON npodeccuoHaIbHON NeSTeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIUBHUAYAIHHOM TPACKTOPUU OOpa3oBaHUsI U
KU3HEHHBIX TUIAHOB C YUETOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOE BOCIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIHPHOMY M JCTETHYECKOMY BOCIPUSTHIO MAaTeMAaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKCHHM, YMEHHUIO BUAECTh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTAllMeN B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJCTaBICHHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NPUPOAbI M OOIIEeCTBA, MOHMMAHHEM
MaTEMaTUYECKOM HayKd Kak c¢epbl 4YeIOBEYECKOW MeATETbHOCTH, J3TaroB €& pa3BUTHS U
3HAYUMOCTH JUISl Pa3BUTHUS LIMBUIN3ALINN, OBJIAJICHUEM S3BIKOM MAaT€MAaTUKU U MaTEMaTH4YEeCKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU HABBIKAMU
MCCIIeI0BATEIbCKON e TENHHOCTH;

6) pusnyeckoe Bocnnuranue, GopMuUpoOBaHUE KYJIbTYPHI 310POBbSI H IMOILIHOHAIBHOI'0
0J1aronoJy4us:

TOTOBHOCTBIO TPUMEHATh MaTEMAaTUYECKUE 3HAHUSI B UHTEPECaX CBOET0 3/I0POBbs, BEICHUS
310pOBOTr0 00Opa3a KW3HHU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUNU M OTIBIXA,
perynspHas ¢uznueckas aKTHBHOCTb), COPMUPOBAHHOCTHIO HaBbIKA PeQIIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMKUOKY M TAKOTO Ke MpaBa JAPYroro 4eioBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalMel Ha MpUMEHEHHEe MaTeMaTUYECKUX 3HAHWM Ui pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKPY’KaIOIIEeW Cpejbl, IUIAHUPOBAHUS TOCTYNKOB M OLICHKA HX BO3MOXKHBIX
TOCJICICTBHM /I OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00IBHOTO XapaKTepa AKOJIOTHYECKUX
npobeM U MyTel UX perieHus;

8) amanTauus K N3MEHAIIIUMCS YCJIOBHAM COUMAJIBHON M MPUPOJAHOM Cpeabl:
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TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHAX HEONPEICIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUUTBHCSA y IPYrHX
Jro/iel, MpruoOpeTaTh B COBMECTHOM JAEATENIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIETECHLIUU M3
OIbITA IPYTHUX;

HEOOXOIMMOCTbIO B ()OPMHUPOBAHUM HOBBIX 3HAHWUU, B TOM 4ucie (HOpMYIHPOBATh UIECH,
MIOHATHS, THIIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM UHUCIIE paHee HEM3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI 1 KOMIETEHTHOCTEH, IJIaHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTUPOBAaTh MPUHHUMAaeMble pEIIeHUs U JeHCTBHA,
(hopMynHpOBaThH M OIICHUBATH PUCKHU H MTOCIEICTBHS, (YOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDBI
Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

Ba3oBble Jiornueckue 1elcTBHSA:

® BBIBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIC MPU3HAKU MATEMaTHYECKHMX OOBEKTOB,
MOHSITUI, OTHOIICHWUH MEXIy MOHITHIMH, (HOPMYIHPOBATH OIPEICICHHS TMOHSITHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIINK, OCHOBAHUS IS 00OOIICHUS 1
CpaBHEHUS, KpUTEPUHU TTPOBOJUMOTO aHAIIH3A;

® BOCHPHUHHUMATH, (OPMYIUPOBATH U TPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIBHBIC H
OTpHIIATEIbHBIC, ¢IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

® BBIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEYHs B (pakTax,
TAHHBIX, HAONIOJICHUSX W YTBEPKICHUSAX, IpeiaraTh KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U MPOTHUBOPEUHIA;

e JlenaTh BBIBOJBI C UCIOIH30BAHUEM 3aKOHOB JIOTHMKH, JCAYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

® pa3dMpaTh JOKA3aTEIHCTBA MATEMATHUYCCKUX YTBEPKIECHUN (MPSMBIC U OT MPOTHBHOTO),
MPOBOJUTH CAMOCTOSITETbHO HECIOXKHBIC OKa3aTelNbCTBA MaTeMaTHdecknX (axTos,
BBICTPanBaTh apryMEHTAIIO, TPHUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS,

e BBIOWpaATh CHOCOO pemieHUst ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BEIOUpaTh HanOojee MOAXOMANINN ¢ YIETOM CaMOCTOSATEIBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciie10BaTeIbCKHE AeHCTBYS

® JWCIOJb30BaTh  BONPOCKI  KaK  HCCIEAOBATEIbCKUH  MHCTPYMEHT  IIO3HAHWS,
(dbopMynupoBaTh BOMPOCHL, (PUKCHPYIOIIKME MPOTUBOPEUNE, IPOOIEeMY, CAMOCTOSTEIBHO
YCTaHABIIMBATh MCKOMOE M JaHHOE, ()OPMUPOBATH TUIOTE3Y, apTyMEHTHPOBATH CBOIO
MO3HUIINI0, MHEHUE;

® TMPOBOJUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUTAHY HECIOXHBIA JKCIEPHUMEHT,
HEOOJBIITI0E UCCIIEIOBAHUE 0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTUIECKOr0 0ObEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOIA;

® CaMOCTOSTEIBHO OPMYTUPOBATH OOOOIICHHSI U BBIBOBI IO pe3yIbTaTaM MPOBEIEHHOTO
HaAOJIIOJICHUS, WCCIICJOBAHUs, OICHUBATH JOCTOBEPHOCTH ITOJYUYECHHBIX PE3yJIbTaTOB,
BBLIBOJOB K 00OOIIEHHI;

® MPOTrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH IMPEATIOIOKCHHS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnpopmanmei:

®  BBIIBIIATH HEJAOCTATOYHOCTH M M30BITOYHOCTH MH(DOPMAIINU, JAHHBIX, HEOOXOJUMBIX JIJIS
peIIeHus 3a/1auH;
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BbIOMpPATh, AHAJIM3UPOBATh, CHCTEMAaTU3HPOBATH M MHTEPIPETUPOBATH HH(POPMALUIO
Pa3INnYHBIX BUAOB U (POPM MpeACTaBICHUS;

BbIOMpaTh (opMy INpeacTaBieHUs] HHPOPMAMU U WLIIOCTPUPOBATh pellaeMble 3a7aun
CXE€MaMH, AuarpaMMaMu, MHOM rpaduKoi U X KOMOMHALMAMU;

OLIEHUBATh HAAE&KHOCTh WH(POPMAIMK TIO KPUTEPHSM, NPEATOKEHHBIM YUUTEIEM MU
c(OpMyYJINPOBAaHHBIM CAMOCTOSITEIBHO.

KoMmyHuKaTHBHBIE YHUBEPCAIbHbIEC Y4eOHbIE 1efiCTBUS:

BOCIIPHHUMATh U (DOPMYJTHPOBATh CY)KJICHHS B COOTBETCTBHH C YCIOBUSMH M LEISIMHU
o0LIeHus, ACHO, TOYHO, I'PaMOTHO BBIPAXAaTh CBOK TOUYKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHHUs 3aJauyd, KOMMEHTHPOBATh
ITOJIY4ECHHBIA pe3yibTarT;

B XO7ie 00CYXJEHUs 337aBaTh BONPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbl, POOJIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJICH, HALIEICHHBIE HA TIOMCK PEIIEHUs], COOCTaBIATh
CBOM CYXXJICHHS C CY)KICHUSMH IPYTUX YYACTHUKOB JUAJIOTa, OOHAPYKUBAThH pa3Inure U
CXOJICTBO TMO3ULMI, B KOPPEKTHOM ¢opme (GOopMynIupoBaTh pa3HOINACHUs, CBOU
BO3PAXKEHUS;

MPEJICTABIISITh Pe3ybTaThl PEUIeHMs 3aJaud, HKCIEPUMEHTa, MCCIEAOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMPATh (OpMaT BBICTYIUICHMsSI C Y4YETOM 3ajady Ipe3eHTaluu U
0COOCHHOCTEH ayJUTOPUH;

IIOHUMATh U MCII0JIb30BaTh MPEUMYILECTBA KOMAHJHON U MHAMBUYyalbHOW paboOThI IPH
peleHnH y4eOHbIX MaTeMaTUYeCKHX 3a/1a4;

IPUHUMATD 1I€JIb COBMECTHOW JIEATEIbHOCTH, MJIAHUPOBATh OPraHU3aLUI0 COBMECTHOMN
paboThl, pacnpeaessaTh BUAbl padoT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U PE3YIbTAT
paboThl, 0000I1aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CYKaeHHUS, 0OOMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U JIPYTUE), BBIIOIHATH CBOKO 4aCTh PaOOThl U KOOPAUHUPOBATh CBOU JCHCTBUS
C IPYrUMHU YJICHAMU KOMaH/Ibl, OLIEHUBATh KaY€CTBO CBOET'O BKJIa1a B OO MPOIYKT MO
KPUTEPHSIM, CPOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPcAIbHbIE y4eOHbIE eiicTBUS

Camoopranu3anus:

CaMOCTOSITENIHO COCTABJIATH IUIAH, AITOPUTM pEUICHUS 3aaayd (WM €ro 4YacTh),
BBIOMpPATh CHOCOO0 peuleHHs ¢ Y4ETOM HUMEIOMIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH BApUAHTHI PEUICHWH C Y4ETOM
HOBOHU MH(OpMaIUH.

CaMOKOHTPOJIB, IMOIMOHAJIbHBbII MHTEJIEKT:

BJIAJIETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3ysbTaTa pelieHus
MaTeMaTHYeCKON 3aJauu;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 33Jaud, BHOCHUTb
KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAalJEHHBIX OIINOOK,
BBISIBIIGHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE pe3yjbTaTa JAESTEIbHOCTU IOCTABICHHON LEIH U YCIOBUSM,
OOBSACHATh NPUUYMHBI JOCTUKEHUS UM HEIOCTH)KEHUS LIEIH, HaXOIUTh OLIMOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOydeHuss B 5 kJjacce OOydarOUIMICS TMONYYUT CICAYIOIINE TMPEIMETHBIE

pe3yIabTaThI:



Yuciia 1 BBIYMCICHUSA

[TonnMath ¥ MPaBUIBLHO YMOTPEOIATH TEPMHUHBI, CBSI3aHHBIE C HATYPAaJbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECITUIHBIME IPOOSMHU.

CpaBHUBATH U YIOPSJOYMBATH HATYPATbHBIC YKCIIA, CPABHUBATH B MPOCTEHINNX CIydasx
OOBIKHOBEHHBIE IPOOH, NECATUUHBIE APOOH.

COOTHOCUTDH TOUKY Ha KOOPJAUHATHOU (YMCIOBOM) MPSIMOU C COOTBETCTBYIOLIUM €11 UUCIIOM
1 n300pakaTh HaTypaJIbHbBIE YUCIIA TOYKAMU HAa KOOPAMHATHOM (YMCIIOBOM) MPSIMOH.

BoinonusaTe apudmMeTndeckue AEHCTBUS ¢ HATYpalbHBIMH YHCIIaMHU, ¢ OOBIKHOBEHHBIMU
IpoOSIMU B TMIPOCTEHIIINX CITyJasiX.

BhITIOTHATE POBEPKY, MPUKUAKY PE3yJIbTaTa BEIYUCICHUN.

OKpyriTh HaTypaibHbIE YKCA.

Pelrenue TeKCTOBBIX 32124

Pemarh TekcTOBBIC 337aun apu(PMETHICCKUM CIIOCOOOM H C TIOMOIILI0 OPTaHH30BAHHOTO
KOHEUHOro nepebdopa Bcex BO3MOKHBIX BapHAHTOB.

Pemartp 3amaun, comepskaiiyre 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIHMYUHBI: CKOPOCTh, BpeMs,
paccTostHue, 1IeHa, KOTUYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHe 3aMCH, CXEMBbI, TaOIHIIbI, 0003HaUEHUS TPU PELICHUH 3aa4.

[Tonb30BaThCs OCHOBHBIMU €AMHHUIIAMUA U3MEPEHHUS: LIEHBI, MACChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPAXaTh OJJHU CIUHUIIBI BETUYHHEI Uepe3 IpyTHe.

W3Bnekarp, aHAJIM3UPOBaTh, OLICHUBATh MH(OpPMAIINIO, MPEACTaBIECHHYIO B Taliuile, Ha
cTonbuyaTol AuarpamMme, WHTEPIPETHPOBATh MpPEACTaBICHHbIC JaHHbIC, WCIOIb30BaTh JAaHHBIC
MIpH PEIICHUH 33]1ad.

Harnsinnas reomerpus

[Tonb30BaThCs TEOMETPUUECKMMHU MOHSTUSIMH: TOYKA, MpsMasi, OTPE30K, Jyd, Yroi,
MHOTOYT'OJTbHUK, OKPYKHOCTb, KPYT.

[IpuBOMUTE TPUMEPHl OOBEKTOB OKPYXKAIOMIETO MHPA, MMEIOIMUX (OpMY H3YUIESHHBIX
reoMeTpUYecKuX puryp.

Hcnons30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C YIJaMH: BepIIMHA, CTOpPOHA, C
MHOTOYT'OJIbHUKAaMH: yroJl, BEPIINHA, CTOPOHA, JUATrOHAb, ¢ OKPYKHOCTBIO: paTuyc, JUAMETD,
LEHTP.

N300pakaTh n3ydeHHbIE TeOMeTpUYecKre (PUTypbl Ha HETMHOBAHHOM M KJIeT4aTol Oymare
C TIOMOIIBIO IUPKYJIS U JIMHCUKH.

Haxoguth 1MHBI OTpPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TOMOIIBIO JIMHEHKH,
CTPOHUTDH OTPE3KH 3aJaHHOMN JITUHBI, CTPOUThH OKPY>KHOCTb 33/IaHHOTO pajnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBapaTa I UX TOCTPOSHUS,
BBIYMCIICHUS TUIOMIAAN U IEPUMETpA.

BoruncnsaTe nepuMeTp U IUIOIMaab KBaJpaTa, MpsIMOYTOIbHHUKA, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4HcJe GUryp, n300pakE€HHBIX Ha KJIETYATOH Oymare.

[Tonmb30BaThCsS OCHOBHBIMH METPHUYCCKHMH CAMHHUIIAMH W3MEPCHHS JUIMHBI, TUTOIIA]H;
BBIpaXaTh OJHU €IMHUIIBI BEIMUUHBI Yepe3 IpyTue.

Pacnio3naBath mapaenenuriesi, Ky0, MCIONB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo,
rpaHb, U3MEPEHUSI, HAXOAUTh U3MEPEHUS Mapauienenunesaa, Kyoa.

Boruncnsate 00b€M KybOa, mapasuienenunena mo 3aJaHHBIM H3MEPEHHSIM, MOJIb30BaThCS
€IMHUIIAMU U3MEPEeHHs 00BEMA.

Pemarp HecloXKHBIC 3a7adyd HAa U3MEPCHHE I'EOMETPUYCCKUX BEIIMYMH B MPAKTHYCCKHX
CUTYaIUsIX.

K xoHmy oOydeHus B 6 KJjacce oOOyYaroOIMiiCS TONYYUT CIEAYIONHAE MPEIMETHBIC
pe3yabTaThl:

Yucia 1 BbIYMCICHUSA



3HaTh U IOHUMaTh TEPMUHBI, CBSA3aHHbIE C PA3IMYHBIMU BUJIAMH YHUCENl U CIOCOOaMU UX
3aMucy, NEPEeXOAUTh (€CIH 3TO BO3MOXKHO) OT OJJHOU (hOPMBI 3aMCH YUCHA K JPYTOH.

CpaBHUBATh ¥ YIOPSJIOYMBATH IIENBIE YHUCIA, OOBIKHOBEHHBIC W JECATHYHBIC IpOOH,
CpPaBHUBATH YMCJIA OJHOTO M Pa3HBIX 3HAKOB.

BoinmonHsATh, coueTas yCTHbIE W MHUCbMEHHBIE NPUEMBI, apudMeTHdecKhe ICHCTBUS C
HATypaJbHBIMH W TENBIMH  YHCIIaMH, OOBIKHOBEHHBIMH U  JIECATUYHBIMH  JIPOOSMH,
TTOJIOKUTEIHHBIMUA U OTPUIIATEIILHBIMU YU CIIAMH.

BoruncnsaTe 3Ha4eHHs YUCIOBBIX BBIPAKEHH, BHITOMHATH TPUKUAKY M OLIEHKY pe3yibTara
BBIYHMCIICHUH, BBIMIOTHATh TPEOOPAa30OBaHMSI YHUCIOBBIX BBIPAKEHUN HA OCHOBE CBOICTB
apudmeTnyecKux IeHCTBUH.

CooTHOCUTH TOYKY Ha KOOPAWHATHOW NPSIMOH C COOTBETCTBYIOIIMM €W YHUCIOM U
M300paxaTh YUCIIa TOYKAMU Ha KOOPJAMHATHOM MPSMOM, HAXOUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIBHOW CUCTEME KOOPAUHAT C KOOPAMHATAMH 3TOW TOUYKH.

OKpyIJISTh LeJble Yncia U JECITUUHBIE TPOOH, HaXOIUTh MPUOIHKEHUS YHUCe.

YucsioBble 1 0yKBEHHbIE BbIPAKEHUS

[TormMmate U ymoTpeOasTh TEPMUHBI, CBS3aHHBIC C 3alMCHIO CTCIICHW YHUCIIA, HAXOAUTh
KBaJIpaT U KyO YuCIIa, BEIUMCIISTH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUHN, COJIEpKAIIUX CTETICHU.

[Tonb3oBaThcd MpHU3HAKAMM JEIMMOCTH, PACKIIA/IbIBaTh HATypalbHbIE YMCIA HA MPOCThIE
MHOXXHUTEIIH.

[Tonp30BaThCst MacIITabOM, COCTABIATh IPOMOPIIUU U OTHOIICHHUSI.

Hcnons3oBaTh OyKBHI A1 0003HAYECHHS YHCEN TIPU 3aITUCH MAaTEeMaTUYECKUX BBIPAKECHUI,
COCTaBJISITh OYKBEHHBIE BBIPAXKEHUS U (DOPMYIBI, HAXOAUTH 3HAYEHUS! OYKBEHHBIX BBIPAKEHUH,
OCYIIIECTBJISII HEOOX OIMMBIE TTOACTAHOBKHU U TTPeoOpa3OBaHuUs.

Haxoautb Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA.

Pelrenne TeKCTOBBIX 32424

Pemiate MHOTOIIIarOBBIE TEKCTOBBIE 33/1a4M apUPMETUUECKUM CIIOCOOOM.

Pemarp 3amauym, cCBsi3aHHBIE C OTHOIIEHHWEM, MPOMOPIHMOHATBHOCTHIO BEIUYMH,
MIPOIIEHTaMH, PeIlaTh TPU OCHOBHBIE 33/1a4M HA JPOOU U MPOIIEHTHI.

Pemate 3amaun, conepskaiiyie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTh, BPEMS,
paccrosiHue, IIeHa, KOJIMYeCTBO, CTOMMOCTH, MPOU3BOIUTEIBHOCTh, BpeMs, 0O0BEM paboTHI,
UCIIONB3Ysl apu(METHUYECKHE JCUCTBHS, OLEHKY, TPUKUIKY, IOJIb30BaThCS EIUHUIIAMU
WU3MEPEHHS COOTBETCTBYIOIINX BEITUYHH.

CocraBnaTb OyKBEHHBIE BBIPaKEHHUS 110 YCIOBHIO 3a7a4H.

N3Bnekath uHPOpMALINIO, IPEACTABICHHYIO B TaOIUIaX, HA JTMHEWHOH, CTONOYAaTON HiIn
KpYTroBOH uarpammax, HHTEpIPEeTUPOBATh IPEACTABICHHBIC IaHHbIE, MCII0JIb30BATh IaHHbIE MTPU
pelIeHny 3a1ay.

[IpencraBasTs MHPOPMAILIHIO C TOMOIIBIO TAOIUI, JUHEHHOW U CTOIOYATON JUarpamMM.

Harasignasi reomerpust

[IpuBoguTE TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPa, HUMEIONIUX (POpMy H3YUICHHBIX
TEOMETPUYECKUX TIOCKMX W MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U CUMMETPUUYHBIX
¢buryp.

N300pakaTb C TOMOIIBIO THUPKYISI, JIMHEHKH, TPAHCIOPTHpPAa HAa HEIMHOBAHHOW W
KJeT4aToii Oymare U3ydyeHHBbIE IUIOCKHE TeoMeTpuueckue GUrypsl ©u KoHUrypaiuu,
CUMMETPUYHBIE (PUTYPEIL.

[Tonp30BaThC  TE€OMETPUYECKMMU  TIOHSATHSMHU: PaBEHCTBO  (UTYp, CHUMMETpUS,
HCIONB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CAMMETPHUE: OCh CHMMETPHUU, IEHTP CUMMETPHUH.

Haxonuth BeMWYUHBI YIJIOB M3MEPEHUEM C MOMOIIBIO TPAHCHOPTUPA, CTPOUTH YTJIbI
3a/IaHHON BEJTUYMHBI, TTOJIb30BATHCS TP PEUICHUH 33]1a4 TPayCHON MEpOM YIiI0OB, paclio3HaBaTh
Ha YyepTexax OCTPbIN, MPAMOM, pa3BEPHYTHIN U TYMOU YIJIbl.



BeluncnaTe AiMHY JIOMaHOM, IEPUMETP MHOIOYIOJIBbHHMKA, I10Jb30BaThCS E€AMHHUIIAMU
U3MEpEHUS IMHBI, BBIPAXXaTh OJHU €AMHULIBI U3MEPEHHUS JUINHBI YePe3 IpYTHe.

Haxonuts, Hcnionb3yst 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMS TOYKAMHU, OT
TOYKH J0 IPSIMOM, JUIMHY ITyTH Ha KBaJIPaTHOU CETKE.

Bbruucnare miomanbs QUryp, COCTAaBICHHBIX W3 MPSIMOYIOJBbHUKOB, HCIIOJIB30BaTh
pa3bueHue Ha TPSAMOYTOJIbHHUKHM, Ha paBHBIE (DUTYPBHI, AOCTpAaUBaHHE A0 NPIMOYTOJIbHUKA,
IIOJIB30BaTbCA OCHOBHBIMM E€IMHUIIAMM H3MEPEHMUS IUIOLIAJHA, BBIPAXKATH OJHHM EIUHHUILIBI
U3MEpEHUS TUIOIAAN Yepe3 IpYyrue.

PacniozHaBaTh Ha MOAENAX U M300paKEHUSAX MUPAMUAY, KOHYC, HHJIMHIP, UCIOIb30BaTh
TEPMHUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakaTh Ha KiIeT4aToi Oymare npsIMOYTOJIbHBIN Mapajiesenunes.

Boruucnare 00bEM IpSAMOYTOIBHOTO MapajuieNenunena, Kyoa, mojab30BaTbCsi OCHOBHBIMU
eAMHUIIAMU U3MEPEHUs 00bEMa;

Pemarp HecOKHBIE 3a7ja4l Ha HAXOXKACHUE I€OMETPUYECKUX BEJINYHMH B MPAKTUYECKUX
CUTYaLUsX.
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TEMATHYECKOE INTAHUPOBAHUME YYEBHOI'O IPEJIMETA «MATEMATHKA»

Kiacc — 5
KoJunuectBo yacoB DJIeKTPOHHbIE
HaunmMmenoBanue
Ne a3/1eJI0OB M TeEM (undposrie)
n/n pasi Bceero KP np o0pa3oBaTte/ibHbIE
NMporpamMmbl
pecypchl
E[IZ;I?T);?;HCLR e, bu6mmoreka [JOK
1 43 2 https://m.edsoo.ru/7f4131
HaTypaJbHbIMHU ce
YHUCIIAMHU -
Harnsgnas reomerpust bubmmorexa HOK
2 A DHA. 12 2 https://m.edsoo.ru/7f4131
JIMHUY Ha IIOCKOCTH ce
bu6mmoreka [JOK
3 OOBIKHOBEHHBIE JIPOOH 48 1 https://m.edsoo.ru/7f4131
ce
Harnsgnas reomerpus bubmmorexa [IOK
4 e pHsL. 10 1 https://m.edsoo.ru/7f4131
MHOroyronsHuKH ce
bu6mmoreka [JOK
5 JlecaTuanbie QpooOu 38 1 https://m.edsoo.ru/7f4131
ce
Harnsnnast reometpust. bu6mmoreka [JOK
6 Tena u ¢puryps! B 9 1 https://m.edsoo.ru/7f4131
MIPOCTPAHCTBE ce
n bubmunorexa [JOK
7 OBTOperHe i 10 2 https:/m.edso0.ru/7f4131
00001IEeHne ce
OBIIEE KOJIMYECTBO 170 5 4
YACOB I10 ITPO'PAMME
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Kiacc — 6

KoaunuecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesion (uudposbie)
n/n M TeM MPOrpaMMbl Bceero KP IIP oOpa3oBaTe/ibHbIE
pecypchbl
bu6mmorexa [JOK
1 HarypanbHbie uncia 30 2 https://m.edsoo.ru/7f4147
36
o bu6mmoreka [JOK
2 Arplas TeOMETPITL. 7 1 https://m.edsoo.ru/7f4147
[Ipsmsble Ha TUIOCKOCTH 36
but6munorexa [JOK
3 Hpobu 32 1 1 https://m.edsoo.ru/7f4147
36
Ha A5l FeOME bu6mmoreka [JOK
4 [UAIHAA TCOMCTPHA. 6 1 https://m.edsoo.ru/7f4147
Cummerpus 36
bu6mmoreka [JOK
5 Bripaxenus ¢ OykBamu 6 https://m.edsoo.ru/7f4147
36
Harmsnnas reomerpus Bubmmorexa HOK
6 A pHi. 14 1 | https://m.edsoo.ru/7f4147
®urypsl Ha MIIOCKOCTH 36
ITonoxxuTeabHBIE U bubmaorexa LIOK
7 40 1 https://m.edsoo.ru/7f4147
OTpULATEIbHbIE YnCa 36
bubmunoreka [JOK
8 [IpencraBienne TaHHBIX 6 1 https://m.edsoo.ru/7f4147
36
Harnsanas reomerpus bubmmorexa HOK
9 ‘ 9 1 https://m.edsoo.ru/7f4147
Ourypsl B MpOCTPaHCTBE 36
IToBTOpEeHue, 0000IIIEHNE bubmuorexa LIOK
10 p ’ B ’ 20 2 https://m.edsoo.ru/7f4147
CHCTEMAaTH3aIus 36
OBIIEE KOJIMYECTBO HACOB 170 7 5
110 ITPOI'PAMME
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COJEPXAHHUE YYEBHOI'O KYPCA «AJITEBPA »
kiacc — 7
YpPOBEHB- 0A30BBIi

Yuciaa 1 BLIYUCJIEHUA

JlpoOu 0OBIKHOBEHHBIE U JIECTHUHBIE, IEPEX0/] OT 0JTHOMU (OPMBI 3arcu IpoOei K ApyTroil.
[lonsiTHE palMOHANBHOIO YKCIIA, 3allMCh, CPABHEHUE, YIOPSIAOYMBAHUE PALMOHAIBHBIX YUCEIN.
Apudmernueckue eWCTBUS C pallMOHATBHBIMH YHCIaMu. Perenue 3a1a4 U3 peanbHON TPaKTUKU
Ha 4acTH, Ha IpoOH.

CreneHb ¢ HATypaJbHBIM ITIOKa3aTeleM: ONpe/eieHHne, MpeoOpa3oBaHie BBIPAKEHUN Ha
OCHOBE OIpE/IEIeHHUs], 3aMiCh OONbIIMX YKcel. [IpoIeHTsl, 3anuch NPOLIEHTOB B BUJE IPOOH U
IpoOu B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 337auM Ha MPOLEHTHI, PELICHNE 3aJad U3 peaabHON
MPAKTUKH.

[TprMeHeHre NPU3HAKOB JIEIMMOCTH, Pa3I0KEeHUE HA MHOXKHUTEIN HATypaIbHbBIX YHCEN.

Peanbnrie 3aBUCHMOCTH, B TOM YUCIIC IpsAMasa 1 06paTHas[ MMPOMOPLIUOHAIIBHOCTH.

Auredpanyeckue BbIpasKeHH s

IlepemeHHbIe, YMCIIOBOE 3HAU€HHE BBIPAKEHHs C MEepeMEeHHOW. [lomycTuMmble 3HAUCHMS
NCPpCMCHHBIX. HpeI[CTaBHCHI/IC 3aBUCUMOCTH MCKY BCIIMUNHAMU B BUJIC (I)OpMyJIBI. Brruucaenus
o ¢opmynam. [IpeoOpa3oBaHre OYKBEHHBIX BBIPAKECHUH, TOXKJICCTBECHHO PAaBHBIC BBIPAKEHUS,
IIpaBUJIa IPeoOpa3oBaHMsl CYMM U IPOM3BEAECHUH, IIPaBUia PACKPHITUS CKOOOK M MPHUBEICHMS
MOJOOHBIX ClIaraeMblIX.

CBoiicTBa CTENEHM € HATYpPAJIbHBIM ITOKa3aTeIeM.

OI{HOLIJ'IGHLI u MHorousiaeHsl. CTereHb MHOrOYJIEeHA. CJ'IO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHC
MHOTOWIeHOB. POpMyIbl COKpAIIEHHOIO YMHOXEHHMS: KBaJpaT CyMMbl M KBaJApaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3iokeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHUs, MpaBUiia IPeoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTH
YpaBHEHUH.

JInHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOW, YMCIO KOpPHEW JIMHEWHOrO YPaBHEHHS,
peleHre JIMHEHHbIX ypaBHeHMU. CocTaBlieHME ypaBHEHUM 10 YCIOBHIO 3ajadyu. PerieHue
TEKCTOBBIX 3a/1a4 C IOMOIIbIO0 YPABHEHUH.

JluneliHOe ypaBHEHHWE C JIByMs TIEpeMEHHBIMH H ero rpaduk. CucreMa ABYX JIMHEHHBIX
ypaBHEHUH € JByMS NEepeMeHHbIMU. PerieHue cucrteM ypaBHEHHH CHOCOOOM IMOJICTAHOBKH.

[IpuMepsl perieHus TEKCTOBBIX 3a1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHMI.

DOyHKUUH
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Koopaunara touku Ha nipsamoin. YUucioBble NpoMexyTkd. PaccTrosiHue Mexay IByms
TOYKaAMH KOOPJMHATHOMW MPSIMOU.

[IpssmoyronbHas cucrema koopaunHat, ocu OX u Oy. AOcmucca W opaMHaTa TOYKH Ha
KOOpJIMHATHOW miockocTu. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UYTeHue rpadukos
peanbHbIX 3aBUcUMOcTei. [Tonstue pynkuuu. ['padux Gynxuun. CroiictBa pynkimii. JInneitnas
¢bynknus, e€ rpaduk. I'paduk pynkuun y = [x|. 'paduueckoe pemenre TuHEHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX YPaBHEHUM.

Kjacc — 8
yYpPOBEHb- 0A30BbIi

Yuciia 1 BBIYUCICHUSA

KBangpatusiii kopeHb u3 uucna. llonstue 00 wuppanuoHasbHOM uucie. JlecATHUHBIE
NpUOIKEHNUS UPPAMOHATIBHBIX dnces. CBOWCTBA apu(METUYECKIX KBAJAPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3OBaHHUIO YHCIOBBIX BBIPAKEHUM M BBIYUCICHUSM. JleHCTBUTENbHBIC
qyucna.

Crenens c LenbIM NOKa3aTeneM u €€ cBoiictBa. CTaHapTHas 3allicCh Yucia.

AJredpanyeckne BbIpaKeHHs

KBagparublii TpéxwieH, pa3nokeHHe KBaIpaTHOrO TPEXUJIEHA HA MHOXKUTEIH.

AnreOpandeckass aApoOb. OCHOBHOE CBOWMCTBO anreOpamdeckoir npobu. CroxeHue,
BBIUMTAaHUE, YMHOXKEHHE, JeNeHUe anreOpandeckux IpobOeil. ParmoHanabHbIe BBIPAKEHUS U UX
npeoOpa3oBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHme, GopMmyrna KOpHEH KBaJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWI, CBOAMIIMXCS K JMHEHHBIM M KBaapaTHbIM. [Ipoctelimme apoOHO-
paLMOHAIbHBIEC YPABHEHUS.

I'padmyeckas mHTEepHpeTalus YpaBHEHH C JBYMS MEPEMEHHBIMH M CHCTEM JMHEHHBIX
YPaBHEHUH ¢ IBYMs IIepeMEHHBIMU. [IprMephI pelieHNs CUCTEM HEJTMHENHBIX YPAaBHEHUM C ABYMS
MIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 33724 AIreOpandecKuM CIiocOOOM.

HucnoBple HepaBeHCTBA W MX CBoWcTBAa. HepaBeHCTBO ¢ OOHOM NEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHElHbIE HepaBEeHCTBA € OJHOW NepeMeHHOM. CucreMsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUUH

[Tonstre Gynkuuu. O61IacTh ONMpeAeTeHUs] U MHOXKECTBO 3HaueHUN QyHKIuH. CrocoObl
3aaHus QyHKITHH.
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I'padux Pynxkmuu. Yrenue cBoiictB ¢yHkiuu no e rpaduxy. [Ipumepsr rpadukon
(GYHKIUH, OTpaKaIOUIMX PEaTbHBIC TIPOIIECCHI.

OyHKINY, OMHCHIBAIOIINE MPSIMYI0 U OOpPaTHYIO MPOIMOPIHUOHATIBHBIE 3aBUCUMOCTH, HX
rpaduxn. Oyukimn y = X2,y = X3, y = VX, y=|x|. [paduueckoe perieHne ypaBHEHHHA U CHCTEM
YpaBHEHUH.

Kiacc — 9
YPOBEHB- 0A30BBIi

Yuciaa ¥ BLIYUCJIEHUSA

PanmionansHble yncia, UppalroHaIbHBIC YKCIa, KOHEUHBIE U OCCKOHEYHBIC JCCATUIHBIC
npobu. MHOXKECTBO JCHCTBUTEIBHBIX YHCEN, ICHCTBHUTEIbHBIE YHCIAa KaK OCCKOHCUHBIE
JecSITUYHBIC IpoOu. B3anMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM JCHCTBUTEIHHBIX

YUCeN U KOOPAMHATHON MTPSMOM.

CpaBHeHHE JEWCTBUTENBHBIX YHCEN, apU(pMETUUYECKHE IEHCTBHS C JeHCTBUTEIbHBIMU
YUCIIAMH.

PazmMepbl 00BEKTOB OKPYKAIOLIETO MUPA, AIUTEIBHOCTH MIPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpuGnuxE€HHOEe 3HAUYE€HUE BEIUYMHBL, TOYHOCTb MNpuOMMkeHus. OKpyrjieHue Yucell.
IIpukuaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHNsI 1 HEPABEHCTBA

JInneliHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISAIINUXCS K JIUHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHeHuU, CBOAAIIUXCS K KBaJApaTHBIM. bukBanparnoe
ypaBHeHuE. [IpuMepsl pemieHnss ypaBHEHHM TPETbEH M 4ETBEPTON CTENEHEH pa3lIoKEHUEM Ha

MHOKHNTCIIN.

Pemenue apoO6HO-panimoHAIbHBIX YpaBHEHUN. PellieHue TeKCTOBBIX 3a1a4 areOpaniecKum
METOJIOM.

VYpaBHEeHHE C JByMsl MEPEMEHHBIMU M ero Trpaduk. Pemenwe cucrem ABYX JHMHEHHBIX
YPaBHEHUN C ABYMs IEPEMECHHBIMHU. PelleHne CUCTeM IBYX YPAaBHEHMM, OIHO M3 KOTODPBIX
JUHENHoe, a JApyroe — BTOPOil creneHu. I'paduyeckas MHTEpIpeTaus CUCTEMbl YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a1au anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne NMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PerieHue cucTeM JIMHEHHBIX
HEpPaBEHCTB C OJHON mepeMmeHHOW. KBaaparHble HepaBeHCTBA. [ 'paduueckas WHTEpIIpeTaIus

HCEPAaBCHCTB U CUCTEM HCPABCHCTB C IBYMs IICPCMCHHBIMU.

DO yHKUUHA
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Ksangparnunas ¢ynkmus, e€ rpadux u cBoiictBa. [lapabona, KOOpIWHATHI BEPIIMHBI
napaboJibl, 0OCb CAMMETPUHU TTapaOOJIbL.

Ipadukn dyskimit: y = kx, y = kx + b, y=k/x, y=x3, y="x, y = x|, # ux cBoiicTBa.
YucinoBblie NOCI€10BATEIbHOCTH U NPOTPecCHH

[ToHsATHE YMCIIOBOI MOCIEAOBATEILHOCTH. 3aJaHUE MOCIE0BATEIBHOCTH PEKYpPPEHTHOMN
¢dbopmyoit u popmysoit N-TO WieHa.

Apudmernueckas u reomeTpuueckas nporpeccu. @opmMyssl N-ro wieHa apuMeTHIecKoi
U F€OMETPUYECKON IIPOrPECCH, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4iIeHOB apU(PMETHUYECKOM M reoMeTpHdecKOodl mporpeccuil TOUKaMu Ha
KOOpPJMHATHOH IJIOCKOCTHU. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE  Pe3yJbTAThl OCBOGHUSI MPOrpaMMBI  y4yeOHOro Kypca «Anrebpay
XapaKkTepU3yIOTCsL:

1) naTpuoTnyeckoe BOCIUTAHUE:

MpOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHHMCKOM MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHHEM K JIOCTUKEHMSIM POCCHUHUCKHUX MATEMAaTUKOB M POCCUUCKON
MaTEeMaTHYECKOM IIKOJIbI, K UCITOJIb30BAHUIO ATUX JIOCTHXKEHUM B APYIrUX HAYKaX M MPUKJIAJIHBIX

chepax;
2) rpaKIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHHWIO OOSI3aHHOCTEH TpakIaHWHA M peau3allid €ro Ipas,
IPEJICTABICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSA PA3JIUYHBIX CTPYKTYP,
SIBJICHHH, TPOIENYp TPaKIaHCKOTO OOIIEeCTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM IOCTHKCHHIMA
HAayKH, OCO3HAHUCM BAXXHOCTH MOPAJIbHO-OTHYCCKUX IIPUHIHUIIOB B ACATCIbHOCTH y‘-IéHOFO;

3) Tpy10BOE BOCIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE€ B PEIICHMM NPAKTUYECKUX 3a]a4 MaTEeMaTUYECKOU
HaMpaBJICHHOCTH, OCO3HAHMEM BaXHOCTU MATEMaTUYECKOro 00pa3oBaHUs HA MPOTSHKEHUU BCEi
KU3HU JJIs1 YCIEIHON MpodecCHOHATBHON JIESATEILHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPDOM U TMOCTPOCHHEM HWHAMBUAYAIbHONH TpaeKkTopuu o0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIMTAHUE:
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CHOCOOHOCTBIO K HSMOLIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHM, YMEHHUIO BUACTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUS

OpHEHTAllUe B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI YEJIOBEKa, HPHUPOIABI H OOIIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKu Kak c(]epbl UYeIOBEYECKON MeATENhbHOCTH, JTAloB €€ pa3BUTHS U
3HAYUMOCTH JIJI Pa3BUTHUS UUBUWIN3ALMHU, OBJIAJICHUEM S3bIKOM MAaTEMATHKHA U MaTEMATHYECKON
KyIbTYpOM Kak CpEICTBOM IIO3HAHUS MHpA, OBJIAJACHUEM NPOCTEHIIMMU HABBIKAMHU
HCCIIEIOBATENIbCKON IEATEIbHOCTH;

6) pusuueckoe BocnuTaHue, popMHpPOBaHHE KYJILTYPbI 310POBbSI H IMOIHOHAJILHOI0
0J1aronoJIy4us:

TOTOBHOCTBIO MPUMEHSATHh MaTEeMAaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBBS, BEJICHUS
3I0pOBOT0 00pa3a JKU3HM (340pPOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHI M OTABIXA,
perynspHas pusndeckas aKkTHBHOCTH), C(HOPMHUPOBAHHOCTBIO HaBBIKA pediekcuu, IpU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOr0 e MpaBa JAPYroro 4eiaoBeKa;

7) IKOJIO'H4€CK0¢ BOCITUTAHHUE:

OpHEHTallMel Ha NMPUMEHEHHWE MATeMaTHYEeCKHX 3HAHUU Ui pelieHus 3a/1ad B OONacTH
COXPAHHOCTH OKPY’KaIOIIEW Cpejbl, IUIAHUPOBAHUS TOCTYMKOB M OIEHKHM HMX BO3MOXHBIX
MOCTEACTBUM JUIsI OKPYXKAIOLIEH cpebl, OCO3HAHUEM TJI00aTbHOrO XapakTepa IKOJIOTHMYECKUX
Mpo0OJieM U MyTel UX peleHus;

8) amanTanus K H3MEHSIONIUMCS YCJIOBUSIM COI[HAILHOM M IIPUPOTHOI cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSAX HEONPEIACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO AESITeNbHOCTh, B TOM YUCIIE YMEHHE YUYUTHCSA Y APYTUX
JIOJIeH, MPUOOpeTaTh B COBMECTHOM AESITETbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIETCHIINH W3
OIIBITA IPYTHX;

HEO0O0XOUMOCTHI0 B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4Hclie (GOpMyIupOBaTh HJIEH,
MOHATHUS, TUIIOTE3bI 00 OOBEKTaX M SBICHHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH
nepUIUTBHI COOCTBEHHBIX 3HAHUH 1 KOMIETEHTHOCTEH, JIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAIHIO
KaK BbI30B, TPeOYIOIIMI KOHTpMEp, KOPPEKTUPOBATh MPUHHUMAaEMble pEHICHUS U JIeHCTBUS,
(hopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEACTBUS, JOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTeqbHBIC YHHBeEPCAJIbHbIC yUeOHbIe AelCTBUS

Ba3oBrle JJornuyeckue a1eficTBUA:
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BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMAaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHOILIGHUH MEXIy TMOHATUSAMHU, (QOPMYIHPOBATH OIpPEICICHHs] MOHITHH, YCTaHABIUBAThH
CYIIIECTBEHHBIN MPU3HAK KIaccU(PHUKAIIUU, OCHOBAHHUS JUIsi 000OIIEHUS U CPABHEHUS, KPUTEPUU
MIPOBOIMIMOT'0 aHAJIH34,

BOCIIPUHUMATh, (OPMYJIHPOBATH U MPEeoOpa3oBbIBaTh CYXKICHUSA: YTBEPAUTEIbHBIE H
OTpULIATEeNIbHBIE, €AMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOPEYHS B (haKTax, TaHHBIX,
HaOMIOJICHUSX U YTBEPXKICHUSX, MpeAsiaraTb KPUTEPUU MJsl BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

JeNIaTh BBIBOJBI C HWCIIOJNB30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3dupaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPXKACHUU (NpsMbIe M OT MPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECTIOKHBIE JJOKA3aTEIbCTBA MATEMAaTHUECKUX (PAKTOB, BEICTPAUBATh
apryMeHTalMI0, MPHUBOJUTH TMPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CIOCOO pemeHus ydeOHOW 3amadyn (CpaBHHMBATh HECKOJNBKO BapUaHTOB DPEUICHHUS,
BBIOMpaTh HanOoJee MOAXOASIINN C YIETOM CaMOCTOSITENILHO BBIJEIIEHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBaTelbCKHE JeiiCTBUS.

UCIONB30BaTh BOIPOCHl KaK HCCIIEOBATENILCKUN HHCTPYMEHT IO3HAHUA, (OPMYJIHPOBATh
BOIPOCHI, (PUKCHUPYIOIIHNE TPOTUBOPEUNE, TPOOIEMY, CAMOCTOATENILHO YCTAHABIIMBATH HICKOMOE H
naHHoe, (hOPMHUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIIHIO, MHEHHE;

MIPOBOJUTH 10 CAMOCTOSATENILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIA HKCHEPUMEHT, HeOObIIoe
WCCIIC/IOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEXY CO00ii;

CaMOCTOSITENTFHO (hopMynupoBaTh OOOOIIEHHS M BBIBOABI IO pE3yJabTaTaM MpPOBEAEHHOTO
HaGHIOI[GHI/IH, HUCCIICAOBaHUA, OUCHUBATh JOCTOBCPHOCTL IIOJIYUCHHBIX PE3YJIbTATOB, BHIBOJOB U
000011IeHNIT;

MPOTHO3UPOBATH BO3MOXKHOE PAa3BHTHE NPOLECCa, a TAK)KE BBIIBUTATh HMPEANOIOKEHUS O €ro
PAa3BUTHUHU B HOBBIX YCJIOBHUIX.

PabGora ¢ undopmanmeii:

BBIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpPMAIMU, JaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BBIOMpATh, AHATM3UPOBATH, CUCTEMATH3UPOBATh M UHTEPIIPETHPOBATh MHGOPMAIIHIO PA3THUHBIX
BHJIOB B (hOpM IIpe/ICTaBICHHUS;

BBIOMpATH (PopMy MpeacTaBiIeHUs HH(OOPMaIlMK U WIUTIOCTPUPOBATH pellaeMble 3a7a4l CXeMaMH,
JqrarpaMMaMH, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OLICHWBATh HAAEKHOCTh HHPOPMAIMU TIO KPUTEPUSIM, TPEAJIOKEHHBIM YUUTEIEM WU
c(hOopMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y'leﬁlﬂ)le JeMCTBHUA:

BOCIIPUHUMATDH U (bOpMyJ'IPIpOBaTL CYKACHUSA B COOTBCTCTBUU C YCIIOBUAMU U LECIIIMU O6H.ICHI/I$I,
SCHO, TOYHO, I'PAaMOTHO BbIPaXXaTbh CBOIO TOYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX, JaBaTb
IMOSICHCHHUA 110 X0y PEIICHHUA 3aJa4d, KOMMECHTUPOBATH HOJ'IyLIeHHHﬁ pE3yibTaT,

B XO0I€ OGCy)KI[eHI/ISI 3alaBaTb BOIIPOCKHI 110 CYIICCTBY o6cy>I<L[aeM0171 TCMBI, HpOGJIeMLI, pemaeMoﬁ
3aa4u, BBICKA3bIBaTh MJCHU, HALICJIICHHBIC HA IMMOMWCK PCHICHUS, COIMOCTABIATH CBOHU CYKIACHUA C
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CYXJIEHUSMM APYTUX YYacCTHUKOB JUajiora, oOHapyKMBaTh pa3jinyve M CXOJCTBO MO3UIMH, B
KOPPEKTHOH (popme popMyIMpoBaTh pa3HOIIACUs, CBOM BO3PAKEHUS;

MIPEACTABIATh PE3YybTaThl pELIEHUS 3aJadyM, OKCIIEPUMEHTA, MHCCIEN0BAaHUSA, IIPOEKTA,
CaMOCTOSITENIbHO BbIOMpATh (POpMAT BBICTYIUIEHUS C YUETOM 3aJja4u MPE3EHTAUU U 0OCOOCHHOCTEH
ayJUTOpUH;

MIOHUMATh M UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHJHON U MHUBHIYaIbHON pabOTHI TPH PEIICHUN
y4eOHBIX MaTeMaTH4YECKUX 3a/1a4;

IIPUHUMATh L[€JIb COBMECTHOM JESTENbHOCTH, MIIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboTHhl,
pacripenieniiTh BUABI pabOT, JIOrOBApUBATHCS, OOCYXKJATh IPOLECC M pe3yabTaT paboOTHI,
0000111aTL MHEHUSI HECKOILKHUX JTIOACH;

y4acTBOBaTh B TPYNIOBBIX opMax paboThl (00CYykAeHUs, 0OMEH MHEHUSIMU, MO3TOBBIE ILITYPMbI
U JIpyrue), BBINOIHATH CBOIO 4acTh pabOTHl M KOOPIMHHPOBATH CBOU JICHCTBUSA C JAPYTHMMHU
YIeHaMU KOMAaH/]Ibl, OLIEHWBATh KAa4€CTBO CBOETO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSM,
c(OpMyYIHPOBAaHHBIM Y4aCTHUKAMH B3aUMOJEHCTBHSL.

PeryiasiTuBHBIC YyHUBEpcaIbHbIe YuYeOHbIe 1elCTBUSA
Camoopranmusanus:

CaMOCTOSITENILHO COCTABJIAThH IUIAH, ITOPUTM DPELIEHMs 3ajaud (WIM €ro 4acTh), BBIOMpATh
croco® pemieHuss ¢ y4€TOM MMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHBIA HHTEJJIEKT:

BIAQJIeTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS IIpolecca W pe3yinbTaTa pelieHHs
MaTeMaTU4YeCKOH 3a/1a4u;

PEABUAECTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPU PEILICHUH 33141, BHOCUTH KOPPEKTUBBI
B JICATENbHOCTb HA OCHOBE HOBBIX OOCTOATENBCTB, HAWJIEHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OLIEHMBATh COOTBETCTBHE PE3YNIbTaTa ACATEIbHOCTH IOCTABJICHHOM LEJIN B YCIOBUSIM, OOBSCHSATh
MPUYMHBI  JTIOCTUKEHHS] WM HEJOCTHKEHHS 1eJd, HaXOQUTh OIMHOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydeHus B 7 KJjacce oOydaloUIMiics TONXYYUT CIEIYIOUIME MpPeIMETHBIC
PE3yIbTaThI:

Yuciia 1 BLIYUCJIECHUA

BBIHOJ'IHHTB, coucrasd YCTHBIC U INIHCbMCHHBLIC HpI/IéMLI, apI/I(l)MeTI/I‘IeCKI/Ie JIEUCTBUS C
panrOHAJIbHBIMHA YU CJIIaMH.

HaXO,Z[I/ITB 3HAa4YCHUA YHCIOBBIX BBIpa)KCHHI;'I, IMPUMCHATDb paSH006p33HHe CIIOCOOBI U

NpUEMBl  BBIUMCIICHUS 3HAUYCHUH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
NeCSITUYHBIE JPOOU.
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[TepexomuTs OT OmHON (GOPMBI 3aIIUCH YKCEN K APYrod (mpeoOpa3oBBIBATh NECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OCCKOHEUHYIO
JECATUIHYIO JPOOB).

CpaBHUBATh U YIOPSAIO0YMBAThH pallMOHATBHBIC YHCIIA.

OKpyrasTe yucna.

BpINONHATE NPUKUIIKY U OLEHKY PE3yJbTaTa BBIUYMCICHUM, OLUECHKY 3HAYEHHUM YHCIIOBBIX
BBIP@KECHHI1. BBITIOIHATH IEUCTBUS CO CTENIEHSIMU C HATYPAJTbHBIMH MTOKa3aTEISIMH.

[IpumeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATYPAIbHbBIX YHCEIL.

Pemare 1mpakTHKO-OpUEHTUPOBAHHBIE 3alauyM, CBS3aHHBIE C OTHOLIEHUEM BEJIWUYUH,
MIPONOPLIMOHAIIBHOCTHIO BEJIMYHH, TPOLIECHTAMHU, HHTEPIIPETUPOBATH PE3YIIbTAThl PELICHUS 3a1a4
¢ y4€TOM OI'paHHYCHUM, CBI3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX OOBHEKTOB.

Anredpanyveckue BbIPasKeHUsA

Hcnonp3oBaTh anredpandecKylo TEPMHHOJIOTHIO M CHMBOJIHMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4yeOHOr 0 MaTepHara.

Haxoauth 3HaueHUs 6YKB6HHBIX BLIpa)KCHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPCMCHHLIX.

BrimonasaTe mpeoOpa3zoBaHusl 1E7I0T0 BRIPAKEHUS B MHOTOWICH MPUBEIECHUEM MOJ00HBIX
CllaraeMbIX, PaCKpBITUEM CKOOOK.

BrInonHsATh yMHOXXEHHE OJHOUYJIEHA HAa MHOTOYJIEH W MHOTOWIEHa HAa MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBapaTa CyMMbI M KBaJpara pa3HOCTH.

OcymecTBIATh PA3NOKEHHE MHOTOWICHOB HAa MHOXHTEIH C TOMOIIBIO BBIHECEHUS 3a
CKOOKH O0IlIero MHOXHTENS, TPYNIUPOBKU CJIaraeMbIX, MPUMEHEHUs (HOpMYN COKPALIEHHOTO
YMHOKEHHSL.

HpI/IMeHHTB npeo6pa30BaHI/I;1 MHOI'OYWJICHOB I PCHICHUSA PaA3JIMYHBIX 3adda4 M3
MaTeéMaTuKH, CMCKHBIX IIPCIAMECTOB, U3 peanLHoﬁ IMPaKTHUKH.

Hcnonb30BaTh CBOMCTBA CTETICHEH C HATYypadbHBIMHU IMOKA3aTEIIMHU sl TpeoOpa3oBaHuUs
BBIPAKECHUM.

YpaBHeHNs] M1 HEPABEHCTBA

Pemarhy nuHEHHBIE ypaBHEHHS C OJHON MEPEMEHHOM, NMPUMEHssT MpaBuia Mepexoia oOT
HWCXOAHOTO YpaBHEHHUS K pPAaBHOCUIBHOMY eMy. I[IpoBepsiTh, SBISIETCS JU YHUCIO KOpPHEM
yYpaBHEHHUSI.

[IpumensTs rpadguueckre METOIbI IPHU PEIICHUH TUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TopOupate npuMepsl map Yucen, sIBISIOMIUXCS PEIICHUEM JTMHEHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMU.
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CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOrO YpaBHEHUS C JIBYMSA
MIePEMEHHBIMH, MOJIB3YsACh IPaUKOM, TPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUSL.

Pemrate cucremMbl OBYX JIMHEHHBIX YpaBHEHHHA C JBYMs TMEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh M pemarh JUHEMHOE ypaBHEHHE WIM CHUCTEMY JIMHEWHBIX YPaBHEHUH I10
YCIOBUIO 3aJaud, WHTEPIPETUPOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOJTY4YEHHBIN
pe3yJIbTar.

DOyHKINA
N300paxarb Ha KOOPAMHATHOM TMpsAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Md, OTpPE3KM, WHTEpBaJIbl, 3alUCbIBaTh 4YHCIOBBIE INPOMEXYTKH Ha

anredpanveckoM si3bIKe.

OTmeyaTh B KOOPJMHATHOM IJIOCKOCTH TOYKH MO 33JaHHBIM KOOPJMHATaM, CTPOUTh
rpaduky muHeHHBIX QyHKIUNA. CTpouTh Tpaduk GyHKIUH y = [X|.

OnuchIBaTh C MOMOIIBIO QYHKIIUHA H3BECTHBIC 3aBUCUMOCTH MEXK/Ty BETHIYMHAMU: CKOPOCT,
BpeMsl, pacCTOSIHUE, IICHA, KOJTMYECTBO, CTOUMOCTD, IIPOU3BOIUTEILHOCTD, BPeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonnmaTes rpadudeckuii crmoco0 IMpeCTaBICHUS W aHajdu3a WH(popMamwu, W3BJIEKaTh U
MHTEPIPETUPOBATH HHPOPMAITHIO U3 TPA(QUKOB peaIbHBIX IIPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOy4deHuss B 8 Kjacce oOy4arOmIMiics TONYYHUT CJEIYIOIUE MPEIMETHBIC
pe3yibTaThl:

Uucaa v BBIYUCIEHUS

Hcnonb3oBaTh HavallbHbIE MPEJCTABICHUS O MHOXECTBE JEUCTBUTENIBHBIX YUCEN IS
CpaBHEHHUS, OKPYIJICHUS W BBIYMCICHUM, HM300pakaTh JEHCTBUTEIBHBIC YMCIA TOYKAMH Ha
KOOPJMHATHOW MPSIMOM.

[TpumMeHsATH MOHATHE apU(PMETHIECKOT 0 KBAAPATHOTO KOPHS, HAXOAUTD KBaIPaTHBIC KOPHH,
UCIIONB3YSl TPU HEOOXOIMMOCTU KalbKYyJSATOp, BBINOJHATH MPeoOpa3oBaHUsl BBIPAKEHUH,
COJIEpIKaIMX KBaJPAaTHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCEI C MOMOIIBIO JECATHYHBIX ApOOEH H
crenenei yncia 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TOHATHE CTEICHH C IICJIBIM I10OKAa3aTejeM, BBIIOJIHATH MPEeoOpa3OBaHUS
BBIpXECHHH, COAEPIKAIUX CTETICHH C IIETTBIM MOKa3aTesIeM.

BuimonHAT TOXACCTBEHHBIE NpPeoOpa3oBaHUS PAIMOHATBLHBIX BBIPAKEHUM Ha OCHOBE
MpaBUJI ACHUCTBUI HAJ MHOTOYWIEHAMH U alreOpandecKuMu JpOoOsiMHU.
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PackmanpiBaTh KBagpaTHBIN TPEXWICH HA MHOXKUTEIH.

[TpumeHsTh MpeoOdpa3oBaHMsI BRIPAKEHUHN ISl PEIICHUS PA3IMYHBIX 337a4 U3 MAaTEMAaTHKH,
CMEKHBIX TPEMETOB, U3 PEATbHON MPAKTUKH.

YPaBHeHI/IH H HEPABCHCTBA

Pemare nuHeliHble, KBaJpaTHbIE YPABHEHUS U PALMOHAJIBHBIC YPABHEHUsI, CBOISIIMECS K
HHUM, CUCTEMBI JBYX YPABHEHHU C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh mpocTeiiine nccaeoBaHusl YpaBHEHUN U CUCTEM YPaBHEHUM, B TOM 4YHUCIE C
MIPUMEHEHHEM TpadUIeCKHX MPeCTaBICHNN (YCTaHABIUBATh, IMEET JI YPaBHEHUE WIIA CHCTEMa
ypaBHEHUH pELICHUs], €CIIH UMEET, TO CKOJIbKO, U IPOYEe).

[lepexoauTs OT cioBeCcHOW (GOPMYIHUPOBKHM 3agaud K €€ anreOpandeckoil Mojaenu ¢
MOMOIIIBIO  COCTaBJICHUS yPAaBHEHUS WJIM CHUCTEMbl ypaBHEHHH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHbIN PE3YNbTaT.

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB Ui CPABHEHUS, OLIEHKH, pellaTh JIMHCHHBIC
HEpaBeHCTBA C OJHOM MEPEeMEHHOM M HX CHUCTEMbI, JaBaTh TIpadUUYECKyl0 HILTIOCTPALUIO
MHOXXECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHN

[TonumaTe 1 UCMONB30BaTh (DYHKIIMOHATBHBIE TTOHSTHS U S3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003Ha4eHHUs), ONIPEAeNATh 3HaUeHUEe (QYHKIUHU 110 3HAYECHUIO apT'yMEHTa, ONpPEeIeNsITh CBOWCTBA

¢yHKkunu Mo e€ rpaduKy.

CtpouTts rpaduku 3MeMeHTapHbIX QYHKINN BUA:

y=kix, y=x2,y=x3,y = x|, y = VX, OIIHCHIBATH CBOJCTBA YHCIOBOH (YHKIUH TI0 &
rpaduky.

K koniy oOyuenus B 9 kJiacce oOy4aromuiics MOMYYUT CHEAYIOUIUE IPEAMETHBIC
pE3yIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHHBATH U YIOPSA0YMBATH PAIMOHAIBHBIC U UPPALIMOHATIBHBIE YHCTIA.

BrIimoaHATh apI/I(bMeTI/ILIeCKI/Ie I[CI\/'ICTBI/IH C pallMOHAJIbHBIMHU 4YHCJIaMH, COUCTAasA YCTHBIC U
IIMCBMCHHBIC H‘pI/IéMI)I, BEBIIIOJIHATE BBIYUCIICHUS C HPppallMOHAJIbHBIMHA YU CJIIaMHU.

HaxomuTe 3HaueHus CTEneHel C UEeIbIMU MOKAa3aTesIMA U KOPHEH, BBIYMCIATh 3HAYCHUS
YUCIIOBBIX BBIPAKEHUM.

OprTJ'I}ITL JIECTBUTEIbHEIC 4YucCiia, BBIIIOJIHATL IIPUKUAKY pPE3YyJibTaTa BBILII/ICJ'ICHI/II\/'I,
OLICHKY YHCJIOBBIX BBIpa)KCHHﬁ.
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YpaBHeHNs] M HEPABEHCTBA

Pemars nuneiinbie u KBaJApaTHBIC YPABHCHU A, YPABHCHUA, CBOJAAIIMNCCS K HUM, HpOCTGfIH.IPIC
JIPOOHO-pallMOHATILHBIE YPABHEHHUS.

Pemate cucremMbl IBYX JIMHEHWHBIX YPABHEHUN C JBYMs NEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISACTCS JTUHEHHBIM.

Pemate TeKcTOBBIE 3a7a4yM  adreOpaMyecKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUS UJIM CUCTEMBI JIByX YPaBHEHUH C JBYMS IIEPEMEHHBIMH.

[IpoBOIUTH MpOCTEUILINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCIIE C
MpUMEHEHUEM TpapuIecKuX MpeACcTaBiIeHUH (YCTaHABINBATh, UMEET JIU YPABHCHHUE U CUCTEMA

ypaBHEHUH pELICHHUS, €CITH UMEET, TO CKOJIBKO, U IPOYEe).

Pemrate nmHElHHBIE HEpaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh pEIICHUE
HEPaBEHCTB HA YMCJIOBOU IMPSMOM, 3aIIMCBIBATh PEIICHUE C ITOMOIIBIO CHMBOJIOB.

PermaTh crucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIUE KBAPATHOES
HEPaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM IMPSMOM, 3alUCHIBATH
pelIeHne C MOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NP PEIICHUHN Pa3IMYHBIX 33/1a4.

DyHKINHT

PacrniozHaBaTh yHKIIMU U3Y4CHHBIX BUJOB. [10Ka3bIBaTh CXEMATHYECCKH PACIIOIOKEHHUE Ha
KOOpJMHATHOMI IJIOCKOCTH rpauKoB byHKIMN
Buma:y = kx, y=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= \x,y = [x|, B 3aBucumoctu or

3HauYeHUH K0I()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITHI.

Crpouts M u300pakaTh cCXeMaTWdyecku Tpadukd KBaJIpaTUYHBIX (YHKIUI, OMHCHIBATH
CBOICTBA KBaIPATHUHBIX (DYHKIUH 1O UX rpaduxam.

Pacnio3naBaTh kBajpaTHUHYyIO (PYHKIHIO 11O (hOpMYyJie, IPUBOAUTH IPUMEPHI KBAAPATUUHBIX
(GyHKUUN U3 pealbHON KU3HH, (PU3UKU, TEOMETPUH.

YucioBble M0CI€10BATEIbHOCTH M IPOrpeccuu

PacnioznaBaTh apumeTnueckyro U T€OMETPUUYECKYIO MTPOrPECCHH TMPU Pa3HBIX CIOCO0ax
3a/1aHUS. BBIMONHATG BBIUMCICHUS C UCIOIb30BaHUEM (DOpMYN n-ro wieHa apupMeTuyecKkoil u
F€OMETPUYECKON TPOrpecCHii, CYMMBI IEPBBIX N YJICHOB.

I/Iso6pa>1<aTL YJICHBI ITOCJIEA0BATCIIPHOCTHU TOUYKAMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemate 3aJa4dH, CBA3aHHbBIC C YHCJIIOBBIMHU ITOCIICAOBATCIBbHOCTAMU, B TOM UYHUCJIC 3ada4U U3
peanbHOM KU3HU (C UCTIONH30BAHUEM KAJIBKYISITOPA, ITU(POBBIX TEXHOIOTH)
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TEMATHYECKOE HINTIAHUPOBAHUE YUEGHOT' O KYPCA «AJITEBPA»
Kiacc — 7/

Ne
n/

HaumeHoBaHue pa3ieiioB U TeM

Koan4yecTBo 4acoB

JyeKkTpOoHHbBIE (UG POBBIE)
o0pa3oBaTeJIbHbIE pecypchl

nporpaMmel Bcero KP mnp
n
1 |Ywmcna v BEIYUCIICHHUS. 25 1 bu6mmoreka [JOK
PanmonanpHbIE Unicia https://m.edsoo.ru/7f415b90

2 | AnreOpanyeckue BhIpaXEHUS 27 1 bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

3 |YpaBHEHHs U HEpAaBEHCTBA 20 1 bubnuoreka [TOK
https://m.edsoo.ru/7f415b90

4 | KoopauHatsl U rpaduku. OyHKIIMHA 24 1 bubnmoreka [JOK
https://m.edsoo.ru/7f415b90

5 |[ToBTOpeHue u 0600mEeHNE 6 2 bubnmoreka [JOK
https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME

Kjacc — 8

Ne| HaumeHOBaHuUe pa3esioB U TeM KosanyecTBo yacoB | JjekTpoHHbIe (HU(PPOBHIE)

n/ NPOrpamMMbl Beero KP P | °0pasoBaTeibHbIE PeCypChl
n
1 |Yucna u Beruncnenusi. KBagpataeie 15 1 bubnuoreka LIOK
KOpHHU https://m.edsoo.ru/7f417af8
2 |Ywucna v BerunciacHus. CTEeHs ¢ 7 1 bu6mmoreka [JOK
LIEIBIM [IOKa3aTelIEM https://m.edsoo.ru/7f417af8
3 |AnreOpandecKue BhIpaKCHHUS. 5 bubnuoreka [IOK
KBanparHsiii TpéxuieH https://m.edsoo.ru/7f417af8
4 | AnreOpanueckre BhIpaKEHHUS. 15 1 bubnuoreka [JOK
Anrebpandeckast 1po0b https://m.edsoo.ru/7f417af8
5 |YpaBHEHUS M HEPABEHCTBA. 15 bu6mmoreka [JOK
KBaapatHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 |YpaBHEeHUS U HEPABEHCTBA. 13 bubmuorexa [JOK
CucTeMbl ypaBHCHHIA https://m.edsoo.ru/7f417af8
7 | VYpaBHEHUS U HEPaBEHCTBA. 12 1 bubmuorexa [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
8 |®Dynkiuu. OCHOBHBIC MOHSITHS 5 bu6nuoreka [JOK
https://m.edsoo.ru/7f417af8
9 |O®ynkiun. YucnoBsie GyHKINU 9 bu6muoreka [TOK
https://m.edsoo.ru/7f417af8
10 |IToBTOpenue u 0600IICHHE 6 2 bubmmoreka [JOK
https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB 102 6 0

24



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

Kknacc — 9

Ne| HauMmeHOBaHUe pa3esioB U TeM KosmnyecTBo yacoB | JjeKTpoHHbIe (HU(PPOBHIE)
n/ NpOorpamMMbl Beero KP P | °0pasoBareibHbIe pecypehl
n
1 |Ywucna v BEIYUCICHUS. 9 1 bubmuoreka IJOK
JlelicTBUTEIBHBIC YHCIIA https://m.edsoo.ru/7f419d08
2 |YpaBHEHUS U HCPABEHCTBA. 14 1 bubnuorexa [JOK
VYpaBHEHHS ¢ OJJHOM TTEPEMEHHOM https://m.edsoo.ru/7f419d08
3 | VYpaBHeHUS U HEpaBEHCTBA. 14 0 bubmuoreka [JOK
Cucrembl ypaBHEHUH https://m.edsoo.ru/7f419d08
4 | YpaBHEHUS U HEPABEHCTBA. 16 1 bubnuoreka [IOK
HepaBenctBa https://m.edsoo.ru/7f419d08
5 |DyHKIIUU 16 1 bubnuoreka [JOK
https://m.edsoo.ru/7f419d08
6 |UwucnoBble MOCIEIOBATEIIEHOCTH 15 1 bubnuoreka [JOK
https://m.edsoo.ru/7f419d08
7 |TloBTOpenue, 00600mEHNE, 18 0 bubmuoreka IJOK
CHCTEMATU3AINS 3HAHUMN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MTPOIT'PAMME
\
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COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUS»
Kjacc — 7
YPOBEHB — 03086011

HavaneHble monsTus reomerpuu. Touka, mpsiMasi, OTpe3oOK, Jyd. Yron. Buabsl yrios.
BeprukanbHele ©  cMexHble yrael. buccekrpuca yrima. JlomaHas, MHOIOYrOJIbHHK.
[TapannenbsHOCTE ¥ NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUU. [Ipumepsl cummeTpun
B OKpY’aroIlleM MHUpe.

OcHOBHBIE TOCTPOECHHUS C TOMOLIBIO IUPKYJIA U JIMHEUKH. TpeyronpHuk. Beicora, Mmennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN 1 paBHOCTOPOHHUH TpeYroiibHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CpoiicTBa M IpHU3HAKM PABHOOEIPEHHOro TpeyroibHHKa. Ilpu3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CBoiicTBa U NpU3HAKU MapajulesbHbIX NpAMbIX. CymMMa yrioB TpeyronbHHKa. BHeliHue
YTJIBI TPEYT OJIBHHKA.

[IpsimoyronbHbIl TpeyroiabHUK. CBOHCTBO MeQUaHbl INPSAMOYIOJIBHOIO TPEYrOJIbHUKA,
NpOBEAEHHOW K runoreHy3e. [Ipu3HakuM paBeHCTBA NPSIMOYTOJIBHBIX TpPEYrOJIbHUKOB.
[IpsitMOyTrONBHBIN TPEYTrONBHUK C yTiIoM B 30°.

HepaBeHncTBa B reoMeTpuN: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OOJbIIEeM yriie U OONbIIeH CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAS.

I'eomerpuueckoe mecto Touek. buccekrpuca yrina W CepeaVHHBIM NMEPHEHIUKYISP K
OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

OxkpyXHOCTh U Kpyr, XOpAa M JIuUaMeTp, UX CBoOWcTBa. B3aumHOe pacmnonoxeHue
OKpYKHOCTH 1 ipsimoii. KacaTenbHast 1 cexyias K okpy>kKHOCTH. OKpYKHOCTb, BIIMCAHHAs B YT OJ.
BnvcanHas u onncaHHas OKPYKHOCTH TPEYrOJIbHUKA.

Kiacc — 8
YPOBEHb — 6A3086b11i

Yereipéxyronpuuku. llapamienorpaMM, €ro mnpus3Hakd M CBOWCTBA. YacTHbIE cCilydau
napajieIorpaMMoB  (TIPSIMOYTOJIbHUK, poMO, KBaJpaT), UX MpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ CBOWCTBA 1 Mpu3Haky. [IpsiMoyronpHas Tpanenus.

Merton ynBoenusi meauanbl. llenTpanbHas cumMmerpus. Teopema Daneca u TeopeMa O
IIPONOPIMOHATIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp mMacc TpeyroiapHuKa.

[TomoGue TpeyronpHUKOB, Kod(duiment nomoodbus. [Ipusnaku mogoOusi TpEyroJbHUKOB.
[Tpumenenne nogo6Ms MpU peLICHUH TPAKTUYECKUX 3a/1a4.

CpoiicTBa 1utOmazei reoMeTpudeckux ¢Guryp. @opMmynbl Ui IUIOMIAAN TPEyroidbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHHE TUIOAAeH MOJOOHBIX QUTyp.

Brruncnenue miomanei TpeyrolbHUKOB U MHOTOYTI'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema ITudaropa. [Ipumenenue reopems [Iudaropa npu pereHnn mpakTHYECKUX 3a1ad.

CuHyC, KOCHMHYC, TaHT'€HC OCTPOr0O YIJIa IpPSIMOYTIOJBHOIO TpeyronbHHKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. Tpuronomerpudeckue GyHkuu yrios B 30, 45 u 60°.

BrniucanHble W LEHTpaJIbHBIC YIJIBL, YIOJI MEXKIY KacaTelIbHOM U XOPIOH. YTIBI MEXAY
XOpJlaMU M CeKyIIMMHU. BrincaHHble 1 ONKMCaHHbIe YeTHIPEXYrONbHUKN. B3anMHoOe pacrnonoxeHne
IBYX OKpyxHocTel. Kacanue okpyxHocTei. OO1iue kacaTenbHble K IBYM OKPYXHOCTSIM.

Ki1acc — 9
YPOBEHb — 0A306bl1i
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Cunyc, kocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIIBI IPUBEICHUS.

Pemenune tpeyronbHukoB. Teopema KOCMHYCOB U TeopemMa CHHYCOB. Pemienue
MIPaKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpaszoBanue mogobus. [logodre COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema o0 pou3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O ITPOU3BEIEHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTelbHOM.

Bekrop, mimMHa (MOAyNb) BEKTOpa, COHAMPABICHHbIE BEKTOPBI, MPOTHBOMOIOKHO
HaIpaBJICHHbIE BEKTOPBl, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpPALUU Haj
BEKTOpaMu. Pa3noxeHne BEKTOpa 10 ABYM HEKOJIMHEapHBIM BeKTopaMm. KoopauHartel BeKTOpa.
CkansipHO€ IPOM3BE/IEHNE BEKTOPOB, IPUMEHEHUE JUISl HAXOXKICHUS! JUIMH U YTIJIOB.

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHUs TMPAMOM U OKPYKHOCTH B
KOOpJMHATAaX, IEPECCUECHUE OKPYKHOCTEN U MPSAMBIX. METO KOOPAMHAT U €T0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrONBHUKM. JlJINHA OKpyX’HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyKHOCTeH. [1imomane kpyra, ceKTopa, CErMeHTa.

JIBMO>KEHUS IIIOCKOCTU M BHYTPEHHME CUMMETPHUHU (DUTYD (JIEMEHTApHbIE PEICTABICHUS).
[TapamnensHblil iepenoc. I1oBopor.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuyHoCTHBIE pe3yabTaThl OCBOCHHUS TpOrpaMMbl y4eOHOro Kypca «['eomerpusi»
XapaKTEPU3YIOTCS :

1) naTrpuoTnyeckoe BOCIIUTAHUE:

NpOSBICHHUEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCUMCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHWEM K JOCTHKEHUSIM POCCHUMCKHX MaTEMAaTHKOB M POCCHUMCKON
MaTEMaTUYECKON IIKOJbI, K UCTIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTUX HAyKaX U MPUKIATHBIX
cdepax;

2) rpa:kIaHCcKoe ¥ TYXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEM Tpa)KIaHWHAa M peaju3aluud €ero IMpas,
MPE/ICTABJICHUEM O MaTEeMaTHYeCKHX OCHOBaX ()YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOLEyp TPakJaHCKOro oOIiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKIEHUIO 3TUYECKUX MPOOJieM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JIOCTHUKEHHM
HayK{, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyaoBoOe BOCIMTAHME:

YCTaHOBKOM Ha AKTHBHOE YYacCTHE B PEIICHUM NPAKTUYECKUX 3aJa4 MaTeMaTH4EeCKON
HAIpPaBIEHHOCTH, OCO3HAHMEM BAYKHOCTH MAaTEMaTHYECKOro 00pa30BaHMs HA MPOTSIKEHUU BCEi
KU3HU JJIs1 YCIEIHON npodecCuoHabHON NeSTeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIWBHIYAIHHOM TpPAaCKTOPUU OOpa30oBaHUS U
YKU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOE BOCIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIHPHOMY M JCTETHYECKOMY BOCIPUSTHIO MAaTeMAaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHM, YMEHHUIO BUAECTh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHUA:

OpUEHTAllMEW B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NPUPOABI M OOIIECTBA, IMOHMMAHHEM
MaTeMaTUYeCKOM HayKh Kak c(depbl 4YeJIOBEUECKOM MEATeNbHOCTH, ITaloB €& pa3BUTHS U
3HAYUMOCTH JUISl Pa3BUTHUS LIMBUIN3ALINH, OBJIAJICHUEM S3BIKOM MAaT€MAaTUKU U MaTEMaTH4YEeCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU HAaBBIKAMU
MCCIIeI0BATEIbCKON e TEIHbHOCTH,

6) pusnyeckoe BocnuTanme, popMUpoBaHUE KYJIbTYPbI 310POBbSI U IMOIUOHAJILHOTO
0J1aronoJIy4yus:

TOTOBHOCTBIO TPUMEHATh MaTEMAaTUYECKUE 3HAHUSI B UHTEPECaX CBOET0 3/I0POBbs, BEICHUS
310pOBOTr0 00Opa3a XKW3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHSATUNU M OTJHIXA,
perynsipHas ¢puznueckas aKTHBHOCTb), COPMUPOBAHHOCTHIO HaBbIKA PeQIIEKCHH, MPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOT0 Ke MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAllMel Ha MPUMEHEHHE MaTeMAaTUYECKUX 3HAHWM Ui pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKPY’KaIOIIEeW Cpejbl, IUIAHUPOBAHUS TOCTYNKOB M OLICHKA HX BO3MOXKHBIX
TOCJICICTBHM I OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00IBHOTO XapaKTepa HKOJIOTHYECKUX
npobJIeM U MyTel UX perieHus;

8) amanTauus K M3MEHAIIIUMCS YCJIOBHAM COUMAJIBHON M NPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBHSIX HEOIPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATEIbHOCTh, B TOM UHCJIE YMEHHE YUYUTHCA Y APYIHX
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Jro/ied, PUOOpEeTaTh B COBMECTHOM AEATEIbHOCTU HOBBbIE 3HAHUS, HABBIKM M KOMIIETEHLUU M3
OIIBITA APYIHX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHUHU, B TOM 4HCIe (OPMYIUPOBATH HJIEH,

IIOHATHSA, T'UIIOTE3bI 00 oOBeKTax SABJICHUAX, B TOM 4YHCJIC paHCC HCU3BCCTHBLIX, OCO3HAaBAaTb
,HC(I)I/II_II/ITBI COOCTBEHHBIX 3HAHUH U KOMHGTCHTHOCTCP’I, IJIaHUPOBATb CBOE Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYyAIlUIO, BOCIIPUHUMATL CTPECCOBYIO CUTYALIUTO

KaK BbI30B, TpPeOYyIOIIMI KOHTpMEp, KOPPEKTUPOBATh NPUHHUMAaEMble pEIICHUs U JIeHCTBUS,
(hopMynUpOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, JOPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIE JeHCTBUS

Ba3oBble Jjornueckue neiicTBUA:

BBISIBJIAITh M XapaKTepU30BATh CYIIECTBEHHbIC MPHU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
MOHSATHH, OTHOUICHHH MEXAy TOHITHAMH, (DOPMYIHUPOBATH ONPEACICHUS TOHSITHIA,
YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKAINKI, OCHOBAHUSA ISl 0000IeHUs U
CpaBHEHMSI, KpUTEPUU MTPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBAaTh M MPeoOpa3oBbIBaTh CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIaTeIbHbIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEUHs B (pakrax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, IpeasiaraTb KPUTEPUH JJIsi BbISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNN;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3dupaTh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKAECHUHN (IIPsIMBIE U OT IIPOTHUBHOIO),
MIPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JOKa3aTelbCTBa MaTeMaTH4ecKuX (akTos,
BBICTpAaUBaTh apryMEHTAIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKJICHUS;

BBIOMpPATh CMOCOO pelieHuss y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHust, BbIOUpaTh Hanbosiee MOAXOAIMMUN C y4ETOM CaMOCTOSTEIbHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble ucciaenopareabcKue AeiiCTBUS .

UCIONB30BaTh  BOMPOCHI  KAaK  HWCCIENOBATEIBCKUA  MHCTPYMEHT  TIO3HAHWS,
(dhopMyITUpPOBATH BOMPOCHI, (PHKCUPYIOIIHE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIILHO
YCTaHABIIMBAaTh MCKOMOE WM JaHHOE, ()OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MMO3ULINIO0, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEIbHO COCTABIICHHOMY TUIAHY HECJIOKHBIH OJKCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOT'0 00BEKTa,
3aBHCHMOCTEH 0OBbEKTOB MEXKY COOOM;

CaMOCTOSTEIHLHO (DOPMYITHPOBATH OOOOIEHHUS M BBIBOJIBI ITO PE3YJIbTaTaM IPOBEAEHHOTO
HAOJIFO/ICHUS, MCCIICOBAaHUS, OIICHUBATh JIOCTOBEPHOCTh IOJNYYCHHBIX PE3YJIbTATOB,
BBIBOJOB 1 00OOIIIEHHI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIIBUTATH MPEATIOIOKCHHS O
€ro Pa3BUTHUU B HOBBIX YCIOBHUSX.

Padora ¢ nunopmanmeii:

BBISIBJISITH HEJIOCTaTOUYHOCTh U M30BITOYHOCTH MH(GOPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;
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BbIOMpATh, AHAJIM3UPOBATh, CHUCTEMAaTU3MPOBATH M HHTEPIPETUPOBATH HH(OPMALHIO
pa3INYHbIX BUIOB U (POPM IpEeACTaBICHHUS;

BbIOMpaTh (opMy INpeacTaBieHUs] HHPOPMAMU U WLIIOCTPUPOBATh pellaeMble 3a7aun
CXE€MaMH, AuarpaMMaMu, MHOM rpaduKoi U X KOMOMHALMAMU;

OLIEHUBATh HAAE&KHOCTh WH(POPMAIMK TIO KPUTEPHSM, NPEATOKEHHBIM YUUTEIEM MU
c(OpMyYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHuKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBHS:

BOCIIPHHUMATh U (DOPMYJTHPOBATh CY)KJICHHS B COOTBETCTBHH C YCIOBUSMH M LEISIMHU
o0LIeHus, ACHO, TOYHO, I'PaMOTHO BBIPAXAaTh CBOK TOUYKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAY PELIeHMs 3a/1aud, KOMMEHTHUPOBAThb
ITOJIY4ECHHBIA PE3yibTaT;

B XO7ie 00CYXJEHUs 337aBaTh BONPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbl, POOJIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJICH, HALIEICHHBIE HA TIOMCK PEIIEHUs], COOCTaBIATh
CBOM CYXXJICHHS C CY)KICHUSIMH IPYTUX YYACTHUKOB JAMAJIOra, OOHAPYKHUBATh Pa3IHNune U
CXOJICTBO TMO3ULMH, B KOPPEKTHOH ¢opme (GopMynupoBaTh pa3HOIJIACHsl, CBOU
BO3PAXKEHUS;

MPEJICTABIISITh Pe3ybTaThl PEUIeHMs 3aJaud, HKCIEPUMEHTa, MCCIEAOBaHUs, MPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (GOpPMAT BBICTYIUICHHS € YYETOM 3ajad IMpe3eHTAlUU U
0COOCHHOCTEH ayJUTOPUH;

[IOHUMATh U MCIIOJIb30BaTh PEUMYILECTBA KOMAaHIHON U MHAWBUIYAJIILHOW pabOThI IpU
peleHnH y4eOHbIX MaTeMaTUYeCKHX 3a/1a4;

IPUHUMATD 1I€JIb COBMECTHOW JIEATEIbHOCTH, MJIAHUPOBATh OPraHU3aLUI0 COBMECTHOMN
paloThl, pacnpeAessITh BUAbI padoT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YIbTAT
paboThl, 0000I1aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CYKaeHHUS, 0OOMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U JIPYTUE), BBIIOIHATH CBOKO 4aCTh PaOOThl U KOOPAUHUPOBATh CBOU JCHCTBUS
C IPYTUMHU YJICHAMU KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOET'0 BKJIa1a B OO MPOJIYKT 11O
KPUTEPHSIM, CPOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIC yHHBEpCaIbHbIE y4eOHbIC 1eCTBHA

Camoopranuszauus:

CaMOCTOATENIBHO COCTaBJATh IUIAH, AITOPUTM pEIIEHUs 3aJadd (WM €ro 4YacTb),
BBIOMpaTh CHOCOO pemeHus ¢ Y4ETOM HUMEIOLIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTb U KOPPEKTUPOBATh BapUaHTHl PEIICHUH ¢ y4E€TOM
HOBOM HH(OpMaLUU.

CaMOKOHTpOJ'll), IMOLMOHAJbHBIA HHTEJIEKT:

BJIAJIETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJI IpoIecca M pe3ysbTaTa pereHHs
MaTeMaTHUYeCKON 3a/1auH;

IIPEIBUJIETh TPYIAHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTb IIPH PEIICHUU 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJAECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATb COOTBETCTBHE PE3YJbTAaTa AEATECIbHOCTH IOCTABICHHOM LIEIU U YCIOBHSM,
OOBSACHATh IPUYMHBI JOCTUKEHUS UM HEIOCTHXKEHUS LIeJIH, HaXOIUTh OLINOKY, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDI
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K xoHiy oOydenuss B 7 KJacce OOYYaIOIMIMICS TONYYUT CIEAYIONIME IPEIMETHbIE
pE3yIbTaThI:

Pacnio3HaBaTh UW3ydeHHBIE T'€OMETPHUYECKHE (UTYpPBI, ONpENeNsiTh HUX B3aUMHOE
pacnonoxeHue, u300pakaTb reoMeTpuYecKre (GUrypbl, BBITOIHATH YEPTEKU IO YCIOBUIO 3a1aUH.
W3mepsATh NTMHEWHBIE W YITIOBBIE BEJIMYMHBL. PeliaTe 3ajaun Ha BBIUMCIICHHUE JUIMH OTPE3KOB M
BEJIMYMH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMUUH MPEIMETOB B PEAIbHOW JKU3HH,
pa3MepoB NPUPOJHBIX 00BEKTOB. Paznuuarh pa3mMepsl STUX OOBEKTOB 10 MOPSAAKY BETUYHHBI.

CTpouTp 4epTe)KN K TEOMETPUUECKUM 3a]1a4aM.

[lonb30BaThcs NpHU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, MCIIOJIB30BATh IPU3HAKU MU
CBOICTBa paBHOOEIPEHHBIX TPEYT OJIbHUKOB MPH PEILICHUH 3a/au.

[IpoBOAUTH JTOrMYECKHE PACCYXKACHUSI C UCIIOIb30BAHUEM T'€OMETPUUYECKUX TEOPEM.

[lonb30BaTbcs mNpU3HAKAMM paBEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM
MEIHMAHbl, TPOBEAEHHOM K THIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIICHUU
TFEOMETPUUYECKUX 3aa4.

OnpenensTh napamieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymas. Onpenenars napajuieNbHOCTh NPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOU 10 TOYEK APYIOU MPSAMOMU.

Pemiate 3amaum Ha KieT4yaroi Oymare.

[IpoBOAUTH BBIUMCIEHUS M HAXOIUTh YHCIOBbIE M OYKBEHHbIE 3HAUEHUS YIJIOB B
TFEOMETPUUYECKUX 33]1a4aX C UCIIOIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYTI'OJIbHUKOB,
CBOICTB YyIJIOB, 00pa30BaHHBIX IIPH [IEPECEUEHNH ABYX NTapaJuIEIbHBIX MIPSMBIX ceKyleil. Pemare
MpaKTUYECKUE 3a/1a4l Ha HaXOKJIEHUE YIJIOB.

Bnaners noHsATHEM r€OMETPUUYECKOr0 MECTa TOUEK. Y METh OIIPENeIATh OUCCEKTPUCY yria
U CEpEIVHHBIN NEPIEHIUKYISAP K OTPE3KY KaK FEOMETPUUECKUE MECTA TOUEK.

DopMyIMpOBaTh ONpEAENeHUs] OKPY)KHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
IIOJIb30BaThCS UX CBOMCTBAMH. Y METh IIPUMEHATH OTH CBOMCTBA IPU PEILIECHUH 3a4a4.

Bragers moHATHEM ONMCAaHHOM OKOJO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOAWUTH €€
ueHtp. Ilonp3oBaThes pakTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA [IEPECEKAIOTCS B
OJHOW TOYKE, MU O TOM, YTO CEPEIUHHBIC NEPIEHIUKYIAPbl K CTOpPOHaM TPEYrOJbHUKA
IIEPECEKAIOTCS B OJIHOU TOUKE.

Brmamers mnoHATHMEM KacaTeNnbHOM K  OKPY/KHOCTH, IIOJb30BAaThCS TEOPEMOU O
MIEPIECHIUKYIIIPHOCTU KacaTeIbHON U paanyca, IPOBEAEHHOI0O K TOYKE KaCaHUs.

[lonp30BaTbCs  NPOCTEMIIMMU  TEOMETPUYECKMMH HEpPaBEHCTBAaMM, IIOHMMAaTb HX
MIPAKTHYECKUM CMBICIL.

[TpoBOANTE OCHOBHBIE T€OMETPUYECKHE TOCTPOCHHS ¢ IOMOILBIO IUPKYJIS U TMHEUKH.

K xoniy oOyuenuss B 8 kiacce oOydaroluiics MOMYy4YUT CIEAYIOIIUE MpPEAMETHbIC
pe3ynbTaThl:

PacriosHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IOJIb30BAThCS HMX
CBOWMCTBAMH IIPY PELICHUU F'€OMETPUYECKUX 3a/1a4.

[IpumeHsATs CBOMCTBA TOUKM IIE€pPECEUEHHUS] MEIUaH TPEYyrolbHHKAa (LEHTpa Macc) B
pEILIeHNN 3aa4.

Biagers noHsaTHEM CpeAHEN JIMHMM TPEYTONbHUKA M TpAlELUH, IPUMEHITh UX CBOMCTBA
IIpU pPEIIEHUM TeomeTpudeckux 3anad. I[lomp3oBarbecs Teopemon Paneca U TeopeMou O
MIPONIOPIMOHATIBHBIX OTPE3Kax, IPUMEHATh UX JJISl PeLIeHUs] IPAKTUYECKUX 3a/1a4.

[TpuMeHATH PU3HAKK 1TOI00MS TPEYTOJIbHUKOB B PEILIEHHH M€OMETPUUECKUX 3ajad.

[Tonw3oBarkcs Teopemoit [Tudaropa st peneHust reOMETPUUYECKHUX U MMPAKTHYECKHX 3a1au.
Ctpouth MaTEMaTHUYECKYIO0 MOJIENb B IPAKTUUECKUX 33]a4aX, CAMOCTOATEIbHO JEJIaTh YePTEXK U
HaXOAWUTH COOTBETCTBYIOIINE JJINHBI.
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Brnagerp moHATUSIMU CHHYCa, KOCHMHYCAa M TaHIME€HCA OCTPOro Yrja MIpsIMOYTOJIBHOTO
TpeyronbHuKa. [1o1bp30BaThCs 3STUMU MOHATUAMU IS PEIICHUS IPAKTUYECKUX 3a/1a4.

Borumcnsate  (pasnuYHBIME - CIIOCOOAMM)  TUIOMIQ[b  TPEYroJdbHUKA W TUIOMIAJA
MHOTOYTONBHBIX  Quryp (MOnB3ysAch, TJe HEOOXOAMMO, KaIbKyJISITOpoM). [IpuMeHsTh
TOJTyYE€HHBIE YMEHHS B MPAKTUYECKUX 33a4ax.

Brnagers MOHATHSMH BIHCAHHOTO W IEHTPAIBLHOTO Vria, HWCIOIh30BaTh TEOPEMBI O
BIHMCAHHBIX YTJIaX, yriax MEXIy XOplaMu (CEKYIIUMHM) U YTIIe MKy KacaTelbHON U XOP10H pr
pEIlIeHNY TEOMETPUYECKUX 3a/1ad.

Bragers moHSATHEM OMUCAHHOTO YETHIPEXYTOJNIbLHUKA, MPUMEHSITH CBOWCTBA OMHCAHHOTO
YETBIPEXYTOJIbHUKA TIPH PEIICHUH 3a/1a4.

[TpuMeHsTh TOTyYeHHBIC 3HAHHS HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHE MOJENH s
3a/1a4 peaabHON KU3HU M TIPOBOIUTH COOTBETCTBYIOIIUE BBIUMCICHHS C IPUMEHEHUEM O100US
Y TPUTOHOMETPUH (IIOJIB3YSICh, T/Ie HEOOXOIUMO, KATbKYISITOPOM).

K xoniy oOydeHuss B 9 kJiacce OOyYaIOIMMIACS TONYYUT CIEAYIONIME TMPEIMETHBIE
pE3yIabTaTHhI:

3HATh TPUTOHOMETpHYECKHE (DYHKIIMH OCTPHIX YTIIOB, HAXOAUTH C KX IIOMOIIBIO PA3TUIHBIE
3JIEMEHTHI TMPSMOYrOJIbHOTO TPEYrobHUKA («pelIeHHe MPSIMOYTOJbHBIX TPEYTrOJIbHUKOBY).
Haxoauts (C mOMOIIBIO KANbKYISATOPA) IIHHBI U YTIIbI ISl HETAOMUYHBIX 3HAUCHUH.

[Tonb30BaThCst GopMylIaMu MPUBEICHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM TOXKICCTBOM
JUIS HAXO0X/IEHUSI COOTHOILEHUIN MEXIy TPUTOHOMETPUUECKUMHU BEITUUNHAMHU.

Hcnons30BaTh TEOpEMbl CHHYCOB U KOCHHYCOB ISl HAXOXKJICHUS PA3IMUHBIX 3JIEMEHTOB
TPEeYTrONbHHUKA («PEUICHHE TPEYrOJbHUKOBY»), MPUMEHSATh WX TMPU PEHICHUH TeOMETPHYECKHUX
3a/ad.

Brnagets nonsatusmu npeodpazoBaHus Mog00Hs, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX
¢uryp. [Tonp30BaThCSI CBOMCTBAMH MOA00US IPOU3BOIBHBIX (DUTYDP, YMETh BBIYUCIATH ATUHBI U
HaXOJHUTh YIIIbl Y OMOOHBIX (uryp. IIpuMeHsaTs CBOICTBA MOJO0MS B MPAKTHYCCKHUX 33avax.
YMeTh NpUBOAUTH IPUMEPHI TOAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpH, O MPOU3BEIECHUU OTPE3KOB
CEKYILIUX, O KBaIpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHUMATh HMX TE€OMETPUYECKUN U (PUIUYECKHI CMBICT,
MPUMEHITh WX B PEUICHHUH TEOMETPUYECKHX W (HU3MYecKux 3aaad. [IpuMeHsTh CKamspHOoe
MPOU3BE/ICHNE BEKTOPOB JII HAXOXKICHUSI ITTUH U YTJIOB.

[Tonp30BaThCS METOAOM KOOPAMHAT Ha TIUIOCKOCTH, NPUMEHSATH €ro B pelIeHUuU
TEOMETPUUYECKUX U MPAKTHYECKUX 3a7ad.

Bragers mOHATHSIME MPaBUJIBHOIO MHOT'OYTOJIBHHKA, JUTMHBI OKPY)KHOCTH, JJIMHBI JTyTH
OKPY)KHOCTH W paJMaHHONM Mephl yIia, yMeTb BBIUMCIATH IUIOMIA[h Kpyra U €ro 4acTei.
[IpuMeHSTh MONTYy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (Win TEHTPHI) CUMMETPUU (PUTYp, MPUMEHSTH JIBUKCHHS TIIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpumeHsATh MOMyYeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJEIH s
3a/1a4y peabHOM )KMU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYHMCIICHUS C IPUMEHEHHUEM 11010011
Y TPUTOHOMETPUUYECKHUX (DYHKITUH (TIOTB3YACH, TI€ HEOOXOIUMO, KaTbKYIISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSA»

KJjacc — /
KoanuecTBo yacoB JJIeKTPOHHBbIE
HaumenoBanue
Ne (uudgposbIe)
p/p | PASACIOB HTEM Becero | KP | IIP | oOpa3oBaTreibHbIe
NpOrpaMmbl
pecypcsl
IIpocrenimue
IeOMETpHHECKHE burypst Bubmiorexa [[OK
1 1 HX CBOHCTBA. 14 https://m.edsoo.ru/7f415e
N3mepenne e
TCOMETPUUYCCKUX =
BEJIMYMH
Bubnuorexa IJOK
2 TpeyrojapbHUKH 22 2 https://m.edsoo.ru/7f415e
2e
[TapannensHbIe IPSIMBIE, bubmuoreka [JOK
3 CyMMa yTJIoB 14 1 https://m.edsoo.ru/7f415e
TPEYTrOJIbHHUKA 2e
OKpY»KXHOCTb U KpYT. bubnunoreka [HOK
4 ['eomerprueckue 14 0 https://m.edsoo.ru/7f415e
ITOCTPOCHHUS 2e
[ToBTOpeHme, 0600IICHIE bubmiorexa LIOK
5 - ’ 4 1 https://m.edsoo.ru/7f415e
3HaHUI 26
OBUIEE KOJIMYECTBO 68 4 0
YACOB I10 [TIPOTPAMME
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

Kiacc — 8

KoimnuecTBO YacoB DJIEeKTPOHHbIE
HaumeHoBanue
Ne pa3/iesioB U TeM (wpposbie)
n/n IpOrpaMMBb1 Bcero | KP | IIP | oOpa3oBaTejibHBIE
pecypchl
Bubnuorexa [JOK
1 YeThIpEXyTrOTbHUKH 12 1 https://m.edsoo.ru/7f417e
18
Teopema daneca u
Teopema o bubnmnoreka [HOK
2 HPOIMOPIIMOHATBHBIX 15 1 https://m.edsoo.ru/7f417e
OTpe3Kax, MoJ00HbIE 18
TPEYrOJIbHUKU
ITnomans. Haxoxnenue
fUiotazen bubmmoreka [JOK
3 TPEYTOTILHHIKOB U 14 0 https://m.edsoo.ru/7f417e
MHOTOYT'OJIbHBIX (PUTYD. 18
[Tnomany momoOHBIX =
duryp
Bbub6nuoreka [JOK
4 Teopema Iugaropa 10 1 https:/m.edsoo.ru/7f417e
Hayajia TPUrOHOMETPUHU 18
VYTIBI B OKPY’KHOCTH.
Bnucannsie u
ONMCaHHbIC bubmuoreka [JOK
5 YETHIPEX YT OJIbHUKH. 13 0 https://m.edsoo.ru/7f417e
KacarenbHbie K 18
okpyxHoctu. Kacanue
OKPYKHOCTEH
[ToBTOpenwme, 0600IICHIE bubmorera LIOK
6 N ’ 4 1 https://m.edsoo.ru/7f417e
3HaHUU 18
OBUIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Kiacc — 9

KosanyecTBo yacos DJIEKTPOHHBIE
HaumenoBanue
Ne (uudposbIe)
n/m | PA3ACIOB HTEM Becero | KP | TIIP oOpa3oBaTe/bHbIEC
NporpamMmbl
pecypcsbl
e Butmorea 10K
1 16 1 https://m.edsoo.ru/7f41al
cuHycoB. Pemienne 2
TPEYTOJIbHUKOB =
[IpeoOpazoBanue Bubmorexa [[OK
2 nonodus. Merpuucciue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHHS B 2
OKPY)KHOCTH =
bubmnoreka IJOK
3 Bekropsr 12 0 https://m.edsoo.ru/7f41al
2c
JlekapToBBI bu6mumoreka [JOK
4 KOOpJMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IUIOCKOCTH 2C
IIpaBunbHbBIE
MHOT'OYT OJIbHUKH. bubnnoreka L{OK
5 JIiiHa OKPYKHOCTH U 8 https://m.edsoo.ru/7f41al
101 Kpyra. 2c
Brrunciienue miomaien
bu6nunoreka [JOK
6 JIBMKCHMSI IUNTOCKOCTH 6 https://m.edsoo.ru/7f41al
2C
H6OBg OpCHHUC, bu6mmoreka [JOK
7 ODODILCHHC, 7 1 https://m.edsoo.ru/7f41al
CHCTEMATH3ALISA 2
3HAHUU £
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

COAEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U
CTATUCTHUKA»
KJjacc — 7/
YPOBEHB - 0a30BbIi

[IpencraBnenue MaHHBIX B BHJAE TaONMI, AUarpamm, rpadukoB. 3aroiHEHUE TaONuI,
YTEHHUE U MOCTPOEHHUE AUArpaMM (CTOIOUKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHue rpadukos
peanbHbIX NpoleccoB. V3BiedeHne MHGOpPMAMU U3 JUarpaMM M TaOJMl, MCIOIb30BaHUE U
WHTepHpeTanus JaHHbIX.

OmnwucarenpHasi CTaTUCTUKA: CpefHee apupMeTHIecKoe, MenaHa, pa3mMax, HanOopliee u
HaMMEHblIIee 3Ha4eHUs1 Habopa YMCIOBbIX AaHHBIX. [IprMepsl ciyyaiiHOM H3MEHYHBOCTH.

CaydaiiHblil SKCIEpUMEHT (OIBIT) U ciiy4ailHOoe coObiTue. BepostHocTs u yactota. Ponb
MAJIOBEPOSITHBIX W TPAKTHYECKH JIOCTOBEPHBIX COOBITHUI B Mpupone W B oOmecTBe. MoHeTa u
UrpajibHasi KOCTh B TEOPUH BEPOATHOCTEM.

I'pad, Bepinna, pedpo. Ctenenp BepmuHbl. Yucno pédep u cymMmapHast CTENeHb BEPILUH.
[Ipencrasnenne o cszHoctu rpada. Llenm u nukiel. [Tytu B rpadax. O6xox rpada (ditiepo
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3aga4d ¢ momoristo rpados.

Kacc — 8
YPOBEHb - Oa30BbIi

[IpencraBnenue AaHHBIX B BUJE TAOIHIL, AUArpaMM, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXKECTBa, NOAMHOKecTBO. Ormepanuu HaJl MHOXXECTBaMHU:
o0benvHeHUe, TmepeceueHue, ngomnonHeHwe. CBoiicTBa omepanuii HaJ MHOXECTBAMH:
IIEPEMECTUTENIBHOE,  COUYETATEIbHOE, PpAaCIpElNeNIUTENbHOe, BKIIOYEHUA. Vcnonb3oBaHue
rpaduyecKkoro npeacTaBieHUs MHOXKECTB JUIsl OMCAHUS pPEabHBIX MPOLIECCOB U ABJICHUH, MPU
peuieHuu 3aad.

N3mepenne paccenBaHus JaHHbIX. /lucnepcus M CTaHZApPTHOE OTKJIOHEHHME YHMCIIOBBIX
HabopoB. J[uarpamMmma paccenBaHuUsL.

DneMeHTapHbIe COOBITHS ciaydaiiHOro ombiTa. CrydaiiHbple coObITHS. BepostHOCTH
coObITHIA. OTIBITHI C PABHOBO3MO)KHBIMU 3JI€MEHTapHBIMU cOOBITUsIMU. CitydaiiHbiii BEIOOp. CBSI3b
MEX/ly MaJOBEPOATHBIMH M MPAKTUUYECKU TOCTOBEPHBIMU COOBITUSIMU B MPHUPOJE, OOIIECTBE U
HayKe.

JepeBo. CBolicTBa 1€pEBLEB: €AUHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCSYEH BEPILIUHBL,
CBSI3b MEXKIy YHCIOM BepIIMH W yuciaoMm pédep. I[IpaBuno ymuoxenus. Pemenue 3amau c
TTOMOIIBIO TpadoB.

[IpotuBononoxusie coObiTHs. Juarpamma DOiinepa. OObenuHeHHE U IEepecedeHue
coObITHii. HecoBmecTHbIe cOOBITHS. DOpMYyIia CIOKEHHS BEPOSTHOCTEH. Y CIIOBHAS BEPOSATHOCTb.
[IpaBuno ymuoxenus. HezaBucumele coObiTus. [IpencraBienne skcriepuMeHTa B BUAE JIEpeBa.
Pewienue 3amau Ha HaXOXKACHUE BEPOSTHOCTEH C MOMOIIBIO J€PEBA CIIYYaHOIO SKCIIEPUMEHTA,
quarpaMmm Ditiepa.

Kkiacc — 9
YPOBEHB - 0a30BBIN

[IpencraBnenue JaHHBIX B BUIE TaONUI, AUArpaMM, rpauKoB, HUHTEPHPETAIUS JaHHBIX.
UreHue U OCTpOSHHUE TAOJIHII, JHarpamMm, TpauKoB 10 PEATbHBIM JaHHBIM.

[TepectanoBku u ¢akropuan. Codyeranuss U 4ucio codyeranwii. TpeyrompHuk I[lackas.
Pemenue 3ana4 ¢ ucrnonp30BaHueM KOMOMHATOPUKH.
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['eomerpudeckas BepoATHOCTh. CiydaliHbIN BBIOOP TOYKH M3 (PUTYpHI HA TJIOCKOCTH, U3
OTpE3Ka U U3 Iy OKPYKHOCTH.

Wcneiranue. Yenex u Heynaua. Cepus ucnblTaHUM 70 iepBoro ycnexa. Cepus UCIIBITAaHUN
bepnynnu. BepositHocTH cOOBITHII B cepuu UcnibITaHU bepHyiu.

CrnydaiiHas BENTMYMHA U PACIpPEIEICHUE BEPOSATHOCTEH. MareMaTnyeckoe OXUIaHUE U
mucnepcus. IIlpumepsl MaTeMaTHYECKOrO OKHJIAHUS KAaK TEOPETUYECKOTO CPEIHETO 3HAYCHMUS
BEJIMYMHBI. MaTeMaTUyecKoe OKUAAHUE U TUCHEPCUs CydyailHOW BEIMUYMHBI «YUCIIO YCIIEXOB B
cepuu ucnbITaHui bepHymim.

[TousaTHE 0 3aKoHE 6ONBIINX YKceNl. MI3MepeHre BepOsSTHOCTEN C OMOIIBIO YacToT. Poib 1
3HAYEHHE 3aKOHA OOJBIINX YUCEN B MPUPOJIEC U OOIIIECTBE.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA» HA YPOBHE OCHOBHOI'O OBLIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS INpoOrpamMmbl yyeOHOro kypca «BeposTHOCTh U
CTaTUCTUKA)» XapaKTEPU3yIOTCS:

1) naTpuoTHYecKOe BOCIIMTAHME:

MPOSIBIICHUEM HHTEpeca K TMPONUIOMY UM HACTOSIIEMY POCCHUUCKON MAaTE€MaTHKH,
[EHHOCTHBIM OTHOIICHHEM K JOCTHKEHHMSIM POCCHMCKMX MaTEMaTHKOB M POCCHICKOM
MaTeMaTHISCKOU HIKOJIBI, K UCITIOJIb30BAHHUIO 3TUX ,Z[OCTI/I)KGHI/Iﬁ B IpYIrux HayKax v NPHUKIAIHbIX
chepax;

2) rpaIaHCKoOe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEM Tpa)KAaHWHA W peaju3aliud ero TIMpas,
NPEACTaBICHHEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS pa3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOIENYP TPaKIaHCKOTO OOIIEeCTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKIECHUIO ITUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM IOCTHKCHHIA
HAayKH, OCO3HAHUECM BAXKHOCTH MOPAJIbHO-3THUYCCKUX IMTPUHIUIIOB B ACATCIbHOCTU y‘-IéHOI‘O;

3) Tpy10BO€e BOCIIUTAHME:

YCTaHOBKOH Ha aKTMBHOE y4YacTHE B PEIICHUM MPAKTHYECKUX 3a7ad MaTeMaTH4eCKOH
HaIpaBJICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUH Beei
YKU3HH JIJIs1 YCIIENTHOW MpodeCcCHOHANTBHON JIEATENHPHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM WHAMBUAYAIbHON TpaeKTopuu 0Opa3oBaHUS U
KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K DMOI[MOHATBHOMY W SCTETHUYECKOMY BOCHPHUATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, paCCYKICHHUHN, YMEHHUIO BUACTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MMO3HAHUSA:

OpPHEHTAIlel B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX IMPEICTAaBICHHHA 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA YCIOBCKA, MNPUPOALI U O6Hl€CTBa, IIOHUMAaHUEM
MaTeMaTHYeCKOl Hayku Kak c(epbl 4YelIOBEYECKOM MNeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIN3AIIMHU, OBIIAJICHUEM SI3bIKOM MaTEMaTUKU M MAaTeMaTUYECKOM
Ky.HLTypOfI Kak CpC€ACTBOM IIO3HAHUA MHpPA, OBJIAACHUCM HpOCTGfIHIPIMH HaBbIKaMU
HCCIIEI0BATEIbCKOM 1eATEIbHOCTH;

6) puszuueckoe BocnuTanue, GopMHUpPoOBaHUE KYJIbTYPbI 310POBbSI H IMOUMOHATBHOI0
0J1aronoJIy4us:

TOTOBHOCTBIO IIPUMCHATE MAaTEMATHUYCCKUEC 3HAHWA B MHTCPECAX CBOCTO 310POBbi, BEACHUA
3JI0pOBOr0 00pa3a >KU3HH (3J0pPOBOE MUTaHHE, cOATAHCUPOBAHHBIN PEKUM 3aHATUNA U OTHbIXA,
perynsipHasi ¢pu3zndecKkas aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pepreKCHH, MPU3HAHUEM
CBOETO ITpaBa Ha OMKOKY U TaKOro K€ MpaBa JPYyroro 4yeioBeKa;

7) IKoJI0rNYecKoe BOCIIUTAHHE:

OpHCHTaHHCﬁ Ha MPUMCHCHUC MATCMATUYCCKUX 3HAaHUHU I pCHICHUA 3a/ia4 B 06HaCTI/I
COXPAHHOCTH OKPYXKAaIOWIEH Cpeabl, IUIAaHUPOBAHHUS TMOCTYIKOB W OLICHKH HMX BO3MOYKHBIX
MOCJIEACTBUNA JUISI OKPYXAIOUIe cpenbl, OCO3HAHHEM TJI00aTbHOr0 XapaKTepa 3KOIOTHMYECKUX
npo0JIeM U MyTel UX peuieHus;

8) aganTanus K U3MEHAIOIMMCS YCI0BHAM COLUATBHON U IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBUSX HEONPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pPE3 MPAKTUYECKYIO AEATEILHOCTh, B TOM YHCIIE YMEHUE YUUTHCA y APYTHUX
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Jro/ied, PUOOpEeTaTh B COBMECTHOM AEATEIbHOCTU HOBBbIE 3HAHUS, HABBIKM M KOMIIETEHLUU M3
OIIBITA APYIHX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHUHU, B TOM 4HCIe (OPMYIUPOBATH HJIEH,

IIOHATHSA, TUIIOTC3bI 00 oOBeKkTax u SABJICHUAX, B TOM 4YHCJIC paHEC HCU3BCCTHBLIX, OCO3HABATH
,HC(I)I/II_II/ITBI COOCTBEHHBIX 3HAHUH U KOMHGTCHTHOCTCP’I, IJIaHUPOBATb CBOE Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABATh CTPCCCOBYIO CUTYAIINIO, BOCIPUHHUMATDL CTPCCCOBYIO CUTYALIUTIO

KaK BbI30B, TpPeOYIOIIMI KOHTpMEp, KOpPpPEKTUPOBAaTh NPUHMMAEMBbIE pPELICHUS U JEUCTBUSA,
(hopMynUpOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, JOPMHUPOBATH OIBIT.
METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe el CTBUSA

ba3oBble Jornvyeckue a1ecTBUS:

BBISIBJIATD M XapaKTepU30BATh CYIIECTBEHHbIE NMPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOLUICHUH MEXAY MOHATUAMH, (DOPMYIUPOBATH ONPEACICHUS MOHATHIA,
YCTAHABIIMBATh CYLECTBEHHBIN NMPU3HAK KiIaccu(UKallMKi, OCHOBAHUS Uil 0000IIEeHUs U
CpaBHEHMsI, KPUTEPUU ITPOBOAMMOrO aHAIIN3A;

BOCIIPHHUMATh, (HOPMYIHPOBATh U MPeoOpa3OBBIBATH CYXKICHUS: YTBEPIHUTEIBbHBIE U
OTpHIIaTeIbHbIE, €IMHUYHBIE, YaCTHBIE U O0IINE, YCIOBHBIE;

BBISIBJIATh MaT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpEUHs B (pakrTax,
TAaHHBIX, HAONIOJCHUAX W YTBEPXKICHHSX, MpeajaraTb KPUTEPUU ISl BBIIBICHHS
3aKOHOMEPHOCTEU W MPOTHUBOPEUHUIA;

JIeNIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEIYKTUBHBIX M MHAYKTUBHBIX
YMO3aKJII0UEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTenbcTBA MAaTEMAaTUUECKUX YTBEPXKAECHUH (MpsMBbIE U OT IPOTUBHOIO),
MIPOBOJUTH CaMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYECKHX (DaKTOB,
BBICTpAauBaTh apryMEHTAlMIO, IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYX/ICHUS;

BEIOMpPATh Croco0 pemieHus ydeOHOW 3ajaud (CpaBHHBATh HECKOJBKO BapHaHTOB
peleHusl, BbIOUpaTh Hanbosee MOAXOMAIUN C Yy4ETOM CaMOCTOSTENIBHO BbIIEIEHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCKHeE AeiiCTBHS.

WCIIOJB30BaTh  BOMPOCHI  KAaK  WCCIICIOBATCIBCKUA  MHCTPYMEHT  TIO3HAHHS,
(dbopMynupoBaTh BOMPOCHL, (PUKCHPYIOIIHE MPOTUBOPEUNE, IPOOIEeMY, CAMOCTOSTEIBHO
YCTaHABIIMBATh MCKOMOE W JaHHOE, ()OPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH CBOIO
MTO3MIMIO, MHEHHE;

MPOBOJUTH TIO CAMOCTOSITENIbHO COCTABICHHOMY TUIaHY HECJIOXKHBIH OJKCIIEPUMEHT,
HEOOJBIITI0E UCCIIEIOBAaHUE 0 YCTAHOBIICHUIO 0COOCHHOCTEH MaTeMaTUIECKOr0 0ObEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSATENHHO (DOPMYITHPOBATH 0OOOIICHUS U BBIBOABI IO pe3yIbTaTaM MPOBEIEHHOTO
HaAOJIIOJICHUS, WCCIICJOBAHUs, OICHUBATh JOCTOBEPHOCTH ITOJYYECHHBIX PE3yJIbTaTOB,
BBIBOJOB 1 00OOIIIEHHI;

MIPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIIBUTATH MTPEAMIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nngopmanmei:

BBISIBJISITH HEJIOCTATOUYHOCTh U M30BITOYHOCTh MH(GOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
peLIEHHUs 3a1a4u;

BBIOMpPATh, AHAIM3UPOBATh, CHCTEMATH3HPOBATH M HHTEPIPETUPOBATH WH(POPMALUIO
Pa3IMYHbIX BUJOB U (HOPM IpE/ICTaBICHHUS,
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BBIOMpaTh (opMy NpeicTaBieHuss HHGOPMAIMU U WLUTIOCTPUPOBAThH pelIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, MHOM rpauKoi U MX KOMOMHAIUAMU;

OLIEHMBATh HAAEKHOCTh MH(MOPMALUU MO KPUTEPUSM, MPEATOKEHHBIM YUUTEIEM WIIU
copMyITUPOBAHHBIM CAMOCTOATEIHHO.

KoMmyHHKaTHBHBIC yHUBepcaJIbHbIe y4eOHbIe 1eHCTBHUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXICHUS B COOTBETCTBUH C YCIOBUSMHU U LENISAMU
OOIlIeHHsI, SICHO, TOYHO, TPaMOTHO BBIPKATh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHHUs 33Jaud, KOMMEHTHPOBATh
MTOJIYYEHHBIA PE3yibTaT;

B XO7ie¢ 00CYXJIEHUS 33/aBaTh BOMPOCHI M0 CYIIECTBY 0OCYX AaeMOW TEMbl, POOJIEMBI,
pelaeMoii 3aauu, BEICKa3bIBaTh MJICH, HALICTICHHBIC HA TIOUCK PEIICHUS, COMOCTABIATh
CBOU CYXKJCHHUS C CYXKJACHUSAMHU APYTUX YUaCTHUKOB AMAJIOra, OOHApyKUBATh pazuiue U
CXOJICTBO TIO3UIMI, B KOPPEKTHOH ¢opme QopMyInpoBaTh pa3HOINIACUS, CBOU
BO3PAKCHUS;

MIPEJICTABIISITh PE3ybTaThl PEHICHMs 3aJaud, HKCIEPUMEHTa, MCCIEAOBaHHUsA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C Y4YETOM 3ajady Ipe3eHTalud U
0COOEHHOCTEN ayIUTOpUN;

MOHUMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHAUBUAYAIBHON pabOThI PU
peleHnH y4eOHbIX MaTeMaTUYeCKHX 3a/1a4;

MPUHUMATD 1I€JIb COBMECTHOW JEATEIbHOCTH, MJIAHUPOBATh OPraHU3aIMI0 COBMECTHON
paboThl, pacpenensaTs BUAbl padoT, 1OrOBapUBAThCS, OOCYKIATh MPOIIECC U PE3yIbTaT
paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (00CykaeHUs, 0OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBI U JIPYTHUE), BHIIOIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH CBOU JEHCTBUS
C IPYrUMH YJICHAMH KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIJa B OOIIMI MPOAYKT 11O
KpUTEpUsaM, chOpMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁHbIe JelCTBUA

Camoopranm3anus:

CaMOCTOSITENTLHO COCTaBIATh IUIAH, aITOPUTM pEIICHHS 3amadu (WM €ro 4acTb),
BBIOMPATh CMOCOO0 pemieHus C YYETOM MMEIOIMUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yu€ToM
HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

BIIQJIETh CIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMPOIecca U pe3yibTara pelieHus
MaTeMaTHUCCKOM 3a/1auM;

MpEeABUAECTh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTh MPHU PELICHUH 337a4d, BHOCUTH
KOPPEKTUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAMIEHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;

OLICHUBAaThb COOTBETCTBHUE PE3YyJIbTATA NESATEIBHOCTU ITOCTABICHHOW LU U YCIOBHSAM,
OOBSICHATh IPUYMHBI JTOCTH)KEHUS WU HEAOCTIKCHHUSI 1eJIA, HaXOIUTh OMIHUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDI

K koHiy oOyueHuss B 7 kjacce OOydaroLMiics MOMYyYUT CIEAYIOIIUE MpeAMETHbIC

pe3ynbTaThl:
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Yurate uHpOpMalMIO, MPEACTaBICHHYI0 B TaOlMIaX, Ha Juarpammax, MpeJCTaBIIAThH
JaHHBIE B BUJE TAOMUI, CTPOUTH AUArpamMMbl (CTONOMKOBBIE (CTONOYATHIE) M KPYTOBBIE) IO
MAacCUBaM 3HAYECHUH.

OnuceiBaTh M WHTEPIPETUPOBATH PEAbHBIC YHCIOBBIC JaHHBIC, IPEICTABICHHBIC B
TabnuIax, Ha AuarpaMmmax, rpadukax.

Wcnonp3oBaTh UIsl OMHMCAHHUS JAHHBIX CTAaTHUCTUYECKHE XapaKTEPUCTHKH: CpelHee
apudmernyeckoe, Merana, HauOOJIbIIee M HANMEHBINEe 3HAUCHUS, pa3Max.

Hmets mpencraBieHue O ClIy4dailHOW HM3MEHYMBOCTH Ha TpUMepax IeH, (U3MYECKUX
BEITUYMH, aHTPONOMETPUYECKUX JAaHHBIX, HMMETh TPEJCTaBIEHHE O CTATUCTHYECKOU
YCTOMYUBOCTH.

K xonmy oOyuenuss B 8 kuacce oOydaromuiics TMONYYUT CIEAYIOUIME MpPEeIMETHBIC
pE3yIAbTaTHI:

W3Bnekath W TpeoOpa3oBBIBaTh HHQPOPMAIMIO, MPEICTABICHHYI0 B BHIC TaOMMII,
rarpamm, rpadukoB, IPeICTaBIsATh JaHHbIE B BUJIE TaOIHII, JUarpamMmm, rpadukoB.

OnuceiBaTh TaHHBIC C TOMOIIBIO CTATUCTUYECKUX MMOKa3aTeNeil: CpeJHIX 3HAUYCHUN U Mep
pacceuBanwus (pa3Max, JUCIIEPCHS M CTAHAAPTHOE OTKIOHEHHE).

Haxoauts 4acTOTHI UNCIOBBIX 3HAYEHUI M YaCTOTHI COOBITUH, B TOM YHUCIIE 110 pe3yJIbTaTaM
M3MEpeHUl 1 HaOII0ICHUH.

Haxoauth BepOSTHOCTH CITy4aifHBIX COOBITHI B OIBITaX, 3HASI BEPOSTHOCTH JIEMEHTAPHBIX
COOBITUH, B TOM YHCJIE B ONBITAX C PABHOBO3MOYKHBIMH 3JI€EMEHTAPHBIMU COOBITHUSMHU.

Hcnonp3oBaTe rpaduyeckue MOJENU: IEPEBO CIYyYAHOTO SKCIEPUMEHTa, JHarpamMMbl
Dlinepa, ynciaoBas npsmasl.

OnepupoBaTh TOHATHSIMH: MHOXECTBO, IOJMHOYKECTBO, BBIMOJIHATL OMNEpPalldd  HaJl
MHO>KECTBaMU: OOBEAMHEHUE, TIEpeceueHre, AOMOMHEHUE, MePEUUCIISATh IJIEMEHThl MHOXECTB,
MIPUMEHSITh CBOICTBA MHOXKECTB.

Hcnonp3oBaTh Tpaduyeckoe TMPEACTABICHUE MHOXKECTB M CBSI3eH MEXIy HUMH IS
OINKCAHUsl TMPOLIECCOB W SBJICHUN, B TOM 4YHCIE NPHU PEUICHUH 3ajad U3 APYTruX y4eOHBIX
MPEIMETOB U KYyPCOB.

K koniy obOydeHuss B 9 kJacce OOydYarOUIMICS TMONYYUT CICAYIOIINME TMPEIMETHBIE
pE3yNabTaThI:

N3Bnekath u mpeodbpazoBbIBaTh HH(GOPMAIUIO, TPEACTABICHHYIO B PA3TUYHBIX HCTOYHHUKAX
B BHJE TaONWIl, AWAarpaMM, TpaduKOB, MPEACTABIATH JAaHHBIC B BHUAC TaONUIl, IUArpamM,
rpaguKoB.

Pemarp 3amaun opraHM30BaHHBIM MEPEOOPOM BapHUAHTOB, a TAKXKE C HCIOIB30BaHHUEM
KOMOHMHATOPHBIX MTPABWII U METOJIOB.

Hcnonbp3oBaTh onucaTelnbHbIE XapaKTEPUCTUKH JJIS MACCUBOB YHCIIOBBIX JAHHBIX, B TOM
YHClie CPeHIE 3HAUCHUS U MEPHI paCCEHBAHUSI.

HaxoauTh 9acTOTHl 3HAYEHUH M 9aCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSCh PE3yJIbTaTaMu
MIPOBENEHHBIX U3MEPEHUN U HAOIIOJCHUM.

Haxoautb BeposSTHOCTH CIIy4aliHbIX COOBITUI B M3YUEHHBIX OIBITaX, B TOM YHUCJIE B OIMbBITaX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX MCIIBITAHUI IO TIEPBOTO ycIieXa, B
cepusx ucnblTanui bepHymm.

Nmets nipencTaBienne o CIy4aifHON BEIMUUHE U O PACIpeIeTICHHH BEPOSITHOCTEH.

Nmets mipencTaBieHne O 3aKOHE OONBIINX YMCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTU B
CIIY9aiilHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YUCEIT B IPUPOJIC U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U

CTATUCTUKA»
Kmacc — 7
KoJsinuecTBO 4acoB JIeKTPOHHbIE
HaumMmeHnoBaHue

Ne (uugposbIe)

n/m | PAACIOB HTEM Bcero | KP | IIP o0pa3oBaTejibHbIE
NMpoOrpaMMblI pecypenI
pecrapieie bu6mmoreka [JOK

1 pex 7 1 2 https://m.edsoo.ru/7f415f
JAHHBIX de
OnycaTenbias bubnuoreka [JOK

2 . 8 1 1 https://m.edsoo.ru/7f415f
CTaTHUCTHKA dc
Corvaaiinas bu6moreka [JOK

3 yi 6 1 https://m.edsoo.ru/7f415f
W3MEHYUBOCTH dc
BBenenue B Teopuio bubmorexa [IOK

4 A p 4 1 https://m.edsoo.ru/7f415f
rpa¢oB dc
BepositTHOCTB 1 bubmuorexa [IOK

5 94acToTa CIy4aifHOro 4 1 https://m.edsoo.ru/7f415f
COOBITHS dc
O06001meHue, bu6mmoreka [JOK

6 CHCTEMATHU3ALIAS 5 1 https://m.edsoo.ru/7f415f
3HAHUI dc

OBIIEE KOJIMYECTBO 34 4 5

YACOB I10 ITPOTPAMME
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Kiacc — 8

KoJsinvecTBO 4acoB JIeKTPOHHbIE
HaumMmeHnoBaHnue
Ne (uudposrbie)
pa3/iesioB U TeM
n/n Beero | KP | IIP o0pa3oBaTe/bHbIE
NMpOrpaMMblI
pecypchl
m 7 bu6mmoreka [JOK
1 OBTOpEHHE Kypea 4 https://m.edsoo.ru/7f417f
KJj1acca b2
OnucarenpHas bubmuorexa [JOK
2 CTATUCTHKA. 4 1 https://m.edsoo.ru/7f417f
PaccenBaHne TaHHBIX b2
bu6moreka [JOK
3 MHuosxecTBa 4 https://m.edsoo.ru/7f417f
b2
B bu6munorexa [JOK
4 CPOATHOCTD 6 1 1 https://m.edsoo.ru/7f417f
CITy4altHOT O COOBITHUS b2
Beenenue B Teopuio bubmmorexa LOK
5 a P 4 https://m.edsoo.ru/7f417f
rpados b2
bu6mmoreka [JOK
6 CrnyuaiiHble COOBITHS 8 1 https://m.edsoo.ru/7f417f
b2
O060061eHue, bubnuorexa [JOK
7 cHUCTeMaTH3aIus 4 1 https://m.edsoo.ru/7f417f
3HAHUN b2
OBHIEE KOJIMYECTBO 34 4 1
YACOB I10 [TIPOTPAMME
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Kiacc — 9

KoJsnyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudposbIe)
pa3/iesioB U TeM
n/m Bcero | KP | IIP | o0pa3oBaTe/ibHbIE
NMPOrpaMMblI
pecypcsbl
H 2 bu6mmoreka [JOK
1 OBTOpEHHE Kypea 4 https://m.edsoo.ru/7f41a3
KJacca 02
5 Bub6nunoreka [JOK
2 JICMCHTBI 4 1 1 | https://m.edsoo.ru/7f41a3
KOMOMHATOPUKHU 02
eone ccka bu6mmoreka [JOK
3 MeTprHccKad 4 https://m.edsoo.ru/7f41a3
BEPOSTHOCTH 02
bubmuoreka [JOK
4 Wcnbiranus beprymnu 6 1 1 https://m.edsoo.ru/7f41a3
02
Bubnuoreka [JOK
5 Crnyuvaiinasi BeTUYHHA 6 https://m.edsoo.ru/7f41a3
02
bu6mmoreka [JOK
6 O060011eHIEe, KOHTPOITH 10 1 https://m.edsoo.ru/7f41a3
02
OBUIEE KOJIMYECTBO 34 3 2
YACOB I10 ITPOTPAMME
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