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1. Ilnanupyemblie pe3yJabTAThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

Ilpeomemmnsle pe3ynbTaThl U3yUYEHUS] MATEMAaTUKU ydamumucs 5-9 KiaccoB
BKJIFOYAIOT:

1) dopmMupoBaHue mpenCTaBICHW O MAaTEeMATHKE KaK O METOJAE TO3HAHUS
JEUCTBUTEIBLHOCTH, MO3BOJISIIOIIEM OMUCHIBATh M U3y4aTh pPEajbHbIC MPOLECCHl U
SIBJICHUS:

OCO3HAHME POJIU MaTeMaTUKH B pa3BUTUU Poccuu u Mupa;

BO3MOXHOCTh MPUBECTH NPUMEPHI U3 OTEUECTBEHHOW WU BCEMHPHOW HCTOPUU
MaTeMaTHYECKUX OTKPBITUNA U UX aBTOPOB;

2) pa3BuTHE€ YMEHHMH paboTaTb ¢ YYEOHBIM MaTEMAaTHYECKUM TEKCTOM
(aHanM3MpOBaTh, W3BJEKATh HEOOXOAMMYH HHGOpPMAIMIO), TOYHO W TPaMOTHO
BBIpaKaTh CBOM MBICIIM C TPUMEHEHHWEM MaTeMaTUYeCKOM TEPMHUHOJIOTUU U
CHMBOJIMKH, MIPOBOAUTH KJ1IaccuUKaIuu, JTIOTUYECKHE 000CHOBaHMUA,
JI0OKa3aTeIbCTBAa MATEMAaTUUECKUX YTBEPKICHUMN:

OTNIEPUPOBAHUE TTOHATHSIMU:

MHOECTBO, JIEMEHT MHOKECTBA, MIOJIMHOKECTBO, MPUHAJICIKHOCTh, HAXOXKCHUE
nepeceveHus], 00bETUHECHHUSI TIOIMHOYKECTBA B IPOCTEUIITUX CUTYAITUSX;

pEIIeHNEe CIOKETHBIX 3a71a4 PAa3HBIX THIOB HAa BCe apu(PMETHUECCKUE TCHUCTBUS;
MpUMEHEHHEe Ccrocoba TMOoWCKa pemIeHus 3a7adyd, B KOTOPOM PaCCyKJICHHE
CTPOUTCS OT YCIOBUS K TPEOOBAHUIO WM OT TPeOOBaHUS K YCIOBHIO;

COCTaBJICHME IUIaHA pENIEHUs 3aJayd, BbIJECJICHUE JTaloOB €€ pelIeHus,
WHTEpIIpeTalusl BBIUUCIUTENIBHBIX pPE3yJbTaTOB B  3ajaye, MCCICIOBAHUE
MOJIYYE€HHOTO PEILICHUS 3a/1auu;

HaxXO0XXJICHUE TMPOIEHTa OT YHCJAa, YMCIa MO MPOIEHTY OT HEro, HaXOXICHUs
MPOIICHTHOT'O OTHOIICHHUE JBYX YHCEJ, HAXOXK/ICHUs TPOLIEHTHOTO CHUXEHUS WU
MPOIICHTHOTO MOBBIIIEHUS BEIUYUHBI,

peleHre JOTHYECKUX 3a/1ay;

3) pa3BUTHE NPEACTABICHUN O YUCIE U YUCIOBBIX CUCTEMAaX OT HATypalbHBIX J10
JIENCTBUTENBHBIX YHCE;

OBJIAJICHUE HaBBIKAMU YCTHBIX, MUCHhMEHHBIX, MHCTPYMEHTAIbHBIX BHIYUCIICHHN:
ONIEPUPOBAHUE MTOHATUSIMU:

HATypaJbHOE YHUCIIO, IEJI0€ YHCJIO, OOBIKHOBEHHAS IPOOb, JAECATUYHAS IPOOb,
CMEIIIAHHOE YUCJII0, PAlIMOHAIIBHOE YHUCIIO, UPPALIMOHAIIBHOE YUCIIO;
WCIIOJIb30BAaHUE CBOWCTBA 4YHCEI W 3aKOHOB apu(METHUYECKUX OIepanuid ¢
YUCJIaMU TIPY BBITIOJTHEHUN BBIYMCIICHUT;

MCIMOJIb30BaHUE TPU3HAKOB JAenauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUU
BBIYMCJICHUN U PELlIEHUH 3a]1a4;

BBITIOJTHEHNE OKPYTJICHUS YUCET B COOTBETCTBHUH C MPABUIIAMHU;

CpaBHEHHE YHCET,

OIICHHMBaHUE 3HAYCHUS KBAJPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO IIEJI0T0 YHCIIa;



4) oBnaseHWE CUMBOJIBHBIM SI3BIKOM  aireOpbl, IpPUEMaMH  BBIIOJIHEHUS
TOKJECTBEHHBIX TMPEOOPA30BaHUl BBIPAKEHUHM, PEIICHHUS YpPaBHEHUH, CHCTEM
YPaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB;

YMEHHMSI MOZICIIMPOBATh PeasIbHbIE CUTYAIIUU Ha SI3bIKE aNreOphl, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C MCIOJIb30BAHMEM armapara ajare0pbl, HHTepIpEeTUPOBaTh
IIOJIyYEHHBIA PE3yJIbTaT:

BBIIIOJIHEHUE HECJIOKHBIX MPeoOpa30BaHU sl BBIYMCICHUS 3HAYEHUI YMCIOBBIX
BBIDAKCHHUN, COJAEpXKALIMX CTENEHU C HaTypalbHBIM II0KA3aTEIEM, CTEIIEHH C
LEJIbIM OTPHULIATENIbHBIM TI0KA3aTeIIEM;

BBIMIOJITHEHME HECJOXHBIX NpeoOpa3oBaHUN IENbIX, APOOHO palMOHAIBHBIX
BBIPOXEHUM M BBIPAXKEHUM C KBAaJPATHBIMM KOPHSMHU; pacCKpbIBaThb CKOOKH,
OPUBOJUTH IOAOOHBIE CllaraéMble, HCIONb30BaTh (HOPMYJBl COKPALIEHHOIO
YMHOKCHHSI,

pelIeHre JMHEWHBIX W KBAaJpPAaTHBIX YPAaBHEHWW WM HEPABEHCTB, YPAaBHEHUU H
HEPABEHCTB CBOAALIMXCSA K JIMHEMHBIM WM KBAJPATHBIM, CUCTEM YPABHECHHU U
HEPAaBEHCTB, M300pa)K€HHE pEIICHU HEpPaBEHCTB M HX CHUCTEM Ha YHCIOBOU
IPSAMOM;

5) oBnajeHue cHUCTEMON (YHKUMOHAIBHBIX TOHATUH, pa3BUTUE YMEHUS
UCIIONB30BaTh  (YHKIMOHAIBHO-Tpapuueckue NpPeACTaBICHUS [UIsl PEIICHUs
pPa3IMYHBIX MAaTEMATHYECKHUX 3a4ad, Uil ONKMCAaHUA W AaHAIN3a DPEalbHBIX
3aBUCUMOCTEN:

ONPEIEICHUE MOJOKEHNU TOYKHU 10 €€ KOOpAMHATAM, KOOPAHMHATHI TOYKH IO €€
IIOJIOXKEHUIO HA IIJIOCKOCTH;

HaX0XJIeHue 1o rpaduky 3HadyeHui QyHKIUU, 00JacTU ONpEAEICHUs, MHOKECTBA
3Hau€HUH, HyJeld (QYHKIUU, MPOMEKYTKOB 3HAKOIOCTOSIHCTBA, IPOMEKYTKOB
BO3pacTaHus U yObIBaHUsI, HANOOJBIIET0 U HAUMEHBILIETO 3HAUEHUS (PYHKIIUH;
nocTpoeHue rpaduka TMHEMHON U KBAaApaTUUHON (QYHKIHI;

olmepupoBaHMe Ha 0a30BOM YPOBHE MOHATUSAMHU:  IOCJIEIOBATEIBHOCTD,
apudmMeTnyecKas Iporpeccus, reoMeTpuiecKasi mporpeccus;

UCIIOJIb30BaHUE CBOMCTB TUHEHHON 1 KBaIpaTUUHOU (PYHKLIMIA U UX TpaduKOB IpU
pelleHny 3a7a4 U3 APyTux Y4eOHBIX MIPEIMETOB;

6) OBJIaIEHHE FT€OMETPHUECKUM SI3BIKOM;

pa3BUTHE YMEHMs HCIIOJIb30BaTh €ro Uil ONMCAaHHS NPEAMETOB OKPYKAIOLIErO
MUpa;

pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN, W300pa3UTENbHBIX YMEHUH,
HAaBBIKOB F€OMETPUYECKUX ITOCTPOCHUI:

ONEpPUPOBAHUE OHATUAMMU:

¢urypa, Touka, OTpPE30K, MpsMas, Jy4, JIOMaHas, Yrojl, MHOIOYI'OJbHUK,
TPEYTOJIbBHUK W YETBIPEXYTOJBHUK, NMPAMOYTOJIbBHUK M KBaJapaT, OKPYKHOCTb U
KpYT, MPSMOYTOJBHBIN MapajieNenunea, Kyo, map;

U300paKeHNe N3y4aeMbIX (PUTyp OT PYKH U C IOMOIIbIO JINHEHKU U IIUPKYJIS;
BBIIIOJIHEHUE W3MEPEHUS JUIMH, PACCTOSHHUM, BEJIWYHMH YIJIOB C IIOMOILIBIO
WHCTPYMEHTOB Ul U3MEPEHNH JIUIMH U YTJIOB;

7) hbopMupoBaHHE CHCTEMAaTHYECKUX 3HAHUN O TJIOCKUX (PUTypax U UX CBOMCTBAX,
IIPEACTABICHUN O MPOCTENUIINX IPOCTPAHCTBEHHBIX TENAX;



pa3BUTHE YMEHUM MOJEIMPOBAHUS PEAJIBHBIX CUTYallMi Ha S3bIKE T€OMETPUH,
VCCIICIOBAHNSI IIOCTPOCHHOM MOJEIN C MCIOJIB30BAHUEM T'€OMETPUUYECKUX
NOHATUA W TEOpeM, amnmapara aiareOpbl, peuIeHUs TeOMETPUUYECKUX U
IIPAKTUYECKUX 3a/1a4:
e oIepupoBaHuE Ha 0A30BOM YPOBHE MOHSTUIMMU:
® PpaBEHCTBO (UIYp, NAPAIEIBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YIJIbI
MEXAY IPSAMBIMU, NEPIICHINKYIIAP, HAKIOHHAS, IPOCKLNS;
® IPOBEACHUE NOKA3ATENbCTB B TEOMETPUH;
e omepupoBaHue Ha 0a30BOM YPOBHE MOHATHIMU:
® BEKTOp, CyMMa BEKTOPOB, IIPOM3BEACHUE BEKTOPA HA YNCII0, KOOPAUHATHI Ha
IJIOCKOCTH;
® peuieHWe 3aJad Ha HaXOXKIEHUE T'€OMETPUYECKHX BEJIWYUH (JUIMHA U
paccTosiHue, BeIMYMHA yTia, MJI0Mab) 0 00pa3iiaM Ui allrOpUTMaMm;
8) oBmameHUWE MPOCTEHIIMMU  crmoco0aMu  MPEACTaBIEHUS W aHajiu3a
CTATUCTUYECKUX JIaHHBIX;
(dbopMupoOBaHUE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM
MHUPE U O Pa3IUYHBIX CHOCO0AX MX HM3y4YEHUs, O MPOCTEUIINX BEPOSTHOCTHBIX
MOJIEIISX;
pa3BUTHE YMEHMM M3BJIEKaTh MH(POpPMALUIO, NPEJICTaBICHHYIO B Ta0lMlax, Ha
auarpammax, rpadukax, ONMCHIBaTh W aHAJIU3UPOBATh MACCUBBI UHCIIOBBIX
JAHHBIX C IOMOIIBIO NOAXOAAIINX CTATUCTUYECKUX XapaKTEPUCTHUK, UCIIOIb30BATh
IIOHUMAHUE BEPOSITHOCTHBIX CBOWMCTB OKPYXAlOIUX SBICHUN NpPHU IPUHATAU
pEUIEHU:
(opMUpOBaHHE  TPEJACTaBICHUS O  CTAaTUCTUYECKUX  XapaKTEepHUCTHKaX,
BEPOATHOCTH CIy4ailHOro COOBITHS;
peleHne NpOoCTeHInX KOMOMHATOPHBIX 3a/1a4;
OTIpe/ieNIeHuEe OCHOBHBIX CTATUCTUYECKHX XapAaKTEPUCTHUK YHCIOBBIX HA0OPOB;
OLICHUBAHME U BBIUYUCIICHUE BEPOSATHOCTH COOBITHS B MPOCTEHUIINX CIyYasix;
HaJU4YME MPEICTABICHUS O POJM NPAKTUYECKH TOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI, O POJIU 3aKOHA OOJIBIIIUX YUCENI B MACCOBBIX SIBICHUSAX;
YMEHUE CPAaBHHBATh OCHOBHBIE CTATUCTUUECKUE XAPAKTEPUCTHKH, IMOJYYEHHBIE B
IIpolecce peUIeHUs IPUKIAJIHON 33/1a4i, U3yYEHHUs] PEAJIbHOTO SIBJICHUS;
9) pazBuTHE yMEHUI NMPUMEHATh U3YUYECHHbIE NOHSTUS, PE3yIbTaThl, METOJbI IS
penieHus 3aAad MPAKTHYECKOrO0 XapakTepa M 3a4ad U3 CMEXHBIX IHUCLHHIUINH C
UCIIOJIb30BaHUEM TPU HEOOXOJUMOCTH CIIPABOYHBIX MaTEpUalIOB, KOMIIBIOTEPA,
II0JIB30BATHCS OLICHKOM U MPUKUAKOMN NPH IIPAKTUYECKUX pacyeTax:
pacno3HaBaHKWE BEPHBIX U HEBEPHBIX BbICKa3bIBAHUN;
OLICHUBAHUE PE3YJIbTATOB BBIYMCIICHUN PU PEILICHUM MPAKTUYECKUX 3a4a4;
BBIIIOJIHEHUE CPABHEHHUSI YHCET B PEAJIBHBIX CUTYalUsX;
UCITOJIb30BAHUE YHCIJIOBBIX BBIPAKEHHM MPU PEIIEHUU NPAKTUYECKHUX 3a1ad U
3a7a4 U3 JIPYruX yu4eOHBIX MPEIMETOB;
pelleHne MPaKTUYeCKUX 3a/1a4 ¢ MPUMEHEHHEM MPOCTEUIINX CBOMCTB QUTyp;
BBIIIOJITHEHUE  MNPOCTEUIINX IIOCTPOEHUHM W  HU3MEPEHMM Ha  MECTHOCTH,
HEOOXOJMMBIX B pealbHOM KU3HHU;



10) popmupoBanue HHPOPMALIMOHHOMN U AITOPUTMUYECKON KYJIbTYPHI;
dbopMupOBaHUE TPEACTABICHUS O KOMIBIOTEPE KaK YHHUBEPCAIbHOM YCTPONCTBE
00paboTKu uHpOopMaIuy;

pa3BUTHE OCHOBHBIX HABBIKOB W YMEHHH HCIOJb30BAaHUS KOMIBIOTEPHBIX
YCTPOMCTB;

11) popmupoBanue npeacTaBieHnss 00 OCHOBHBIX U3y4aeMbIX MOHITHIX:
uHpOpMaIus, aATOPUTM, MOJEIb - U UX CBOMCTBAX;

12)  pa3BuTHME  @INOPUTMHUYECKOIO  MBIIUICHUS,  HEOOXOOUMOro  JJis
npo(heCCUOHATIBHON EATEIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHUMN
COCTaBUTH U 3aIIUCATh AITOPUTM ISl KOHKPETHOTO UCTIOIHUTEIIS;

(opMupOBaHHE 3HAaHUN 00 aJNrOPUTMUYECKUX KOHCTPYKLHUAX, JIOTMYECKUX
3HAYEHUSX U ONlepalusix;

3HAKOMCTBO C OJHMM U3 $3bIKOB IPOIPaMMHUPOBAHHS U  OCHOBHBIMU
ANTOPUTMUYECKUMHU CTPYKTYPAMH - TUHEWHOU, YCIOBHOM U IUKIINYECKOM;

13) dopmupoBanne ymenuit popManuzaluyd U CTPYKTypUPOBaHUS WH(OPMAIINH,
YMEHHsI BBIOMpATh Cmoco0 TPEACTABICHUS MJAHHBIX B COOTBETCTBHUH C
NOCTAaBJICHHOW 3ajadeid - TaOJMIbBI, CXeMbl, Trpaduku, AUarpammbl, C
UCIIOJIb30BaHUEM COOTBETCTBYIOIIUX MMPOTPAMMHBIX CPEICTB 00pabOTKU JAHHBIX;
14) ¢opmupoBaHue HABHIKOB M YMEHUH O€30MacCHOTO M IIeJIeCO00pa3HOro
MOBENICHUS P paboTe ¢ KOMIBIOTEPHBIMU IIporpaMMamMu U B HTepHeTe, yMeHus
co01r0AaTh HOPMbI MH(POPMALIMOHHOM 3TUKHU U NPaBa;

15) nyist cnensiX U Ca0OBUIAIIMX 00YUYAIOIIUXCS:

e BJAJICHUE NPAaBWIAMHU 3alUCU MaTEMATUYECKUX (POPMYT M ClEeLHaIbHBIX
3HAKOB pelibe(pHO-TOUCUHOM cucTeMbl 0003HaueHui JI. bpaiins;

® BJAJCHHE  TAKTHIBHO-OCSA3aTEIbHBIM  CIOCOOOM  0OCNIeAOBaHUSA |
BOCHIPUATUSL  pelbePHBIX  M300paXEHH  NPEeIMETOB,  KOHTYPHBIX
M300paXKeHU TeOMETPHUUECKUX QUTYD U T.IL.;

e YMEHHE 4YHUTaTh penbedHble TpaduKU 3IEMEHTApHBIX (QYHKIUN Ha
KOOPAMHATHOM IJIOCKOCTH, IPUMEHSATh CHELMAJIbHBIE TPUCIIOCOOIEHUS ISl
penbepHOro YepyeHus;

® BJAJICHHE OCHOBHBIM (DYHKIIMOHAJIOM IMPOrpPaMMbl HEBU3YaJIbHOTO JOCTyIa
Kk uHpopmanmu Ha dskpane I[IK, ymeHue wHcmnonb3oBaTh NEPCOHAIBHBIC
TU(PIOTEXHUUECKUE  CpPeACTBA  HMH(OPMALMOHHO-KOMMYHHKAIIMOHHOTO
J0CTyTa CAETBIMUA 00yUYatOLUMUCS;

16) ny1st 00y4aromuxcsi ¢ HapyIEeHUsIMU OTIOPHO-/IBUTATEIBHOTO anmapara:

® BJAJICHUE CIEUUAIbHBIMU KOMIIBIOTEPHBIMU CPEACTBAMM IPEICTaBICHUS U
aHaJIM3a JaHHBIX U YMEHHUE UCMOJIb30BaTh NEPCOHAIBHBIE CPEACTBA JOCTYIA
C YYETOM JBUTATEIbHBIX, PEUEIBUTATEIbHBIX U CEHCOPHBIX HAPYIICHUH;

® yMEHHE HCIOJIb30BaTh MEPCOHATBHBIE CPEACTBA TOCTYyIIA.



Maremaruka. Aareopa. I'eomerpusi.
HarypanbHnbie uncia. [Ipodu. PaunonanabHble ynciaa

BBINYCKHUK HAVUUTCH:

* IOHMMAaTh 0COOEHHOCTH I[GC?ITI/I‘-IHOﬁ CHUCTCMBI CHHMCJIICHH,

* OIICpHUPOBATH TOHATUAMU, CBA3AHHBIMU C ACIIMMOCTBIO HATYPAJIbHBIX YN CCII;

® BbIpaXXaTb YMUCJIa B OKBUBAJICHTHBIX (bopMax, BBI6I/IpaH HauoOoce MMOoAXO YO B
3aBUCUMOCTH O KOHerTHOﬁ CUTyallH;

* CpaBHMBATb U YIIOPAAOYHMBATh PAllMOHAJIBHBIC YHCJIA;

® BBIIIOJHATh BBIYHUCICHHA C palUdOHAJIbHBIMHU YHCIaMH, COUYC€TasA YCTHBIC M
INNCBbMCHHBIC HpI/IéMBI BBI‘II/ICHCHI/II\/L IMPUMECHCHHUC KAJIBKYJIATOPA,

®* HMCIOJB30BaTb IMIOHATHUA W YMCHH:A, CBA3AHHLBIC C IIPONOPHHOHAIBbHOCTBIO
BCJIMYMH, HIPOLCHTAMH, B XOAC PCIICHUA MATCMATHYCCKUX 3aaad MW 3aJa4 K3
CMCIKHBIX ITPCAMCTOB, BBIIIOJHATH HECCIIOKHBIC ITPAKTUICCKHC paC‘-IéTLI.

BBIHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

* MO3HAKOMHUTBHCS C MO3UIHMOHHBIMM CHCTEMAMM CYHUCICHUS C OCHOBAHUSIMH,
OTINYHBIMH OT 10);

* yrIyOuTh W Pa3BUTh NPEACTABICHUS O HATypajdbHBIX YHUCIIaX W CBOMCTBax
JIEIIMMOCTH;

* HAy4YUTHCS HCHOJIB30BATh MPUEMBI, PALMUOHAIUZUPYIOIIUE BBIYUCIICHUS,
PUOOPECTH MPUBBIYKY KOHTPOJUPOBATH BHIYMCIICHUS, BLIOUPAS TTOAXO SN 1151
CUTYaIlUU CT0CcOo0.

JlecTBUTEIbHbIE YHUCJIA

BBINYCKHUK HAVUUTCH:

* UCIIOJIb30BAaTh HAYAJIbHBIC IPEACTABIICHHUA O MHOKCCTBC I[CﬁCTBHTGJIBHLIX YUCCII,
* OIICPHUPOBATH TOHATUCM KBAJAPATHOI'O KOPHA, IPUMCHATH €TI0 B BBIYHUCJICHUAX.

BBIHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

* pa3BUTHh NPEICTABICHUE O YHCIE W YUCIOBBIX CHCTEMaxX OT HATypaldbHBIX JI0
JEHCTBUTENLHBIX YHCEN; O POJIHM BHIYMCICHUI B MPAKTUKE,

* pa3BUTh W YIIyOWUTh 3HAHHUS O JECATHYHOM 3aMUCH JCUCTBUTEIBHBIX HYHCEIN
(mepuouyUecKue U HEeTepUoIUIECKUe Apoon).

N3mepenus, npudIuKeHNnsl, OLEHKH

BBINYCKHUK HAVUUTCH:

® UCIIOJIb30BAaTh B XOAC PCHICHUA 3a/1a1 3JICMCHTAPHBIC ITPCACTABJIICHUS, CBA3AHHBIC
C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUAMMU BCINYHH.



BBINYCKHUK ITOJYYUT BO3MOKHOCTD:

* MOHATH, YTO YMCIIOBBIE JAHHBIC, KOTOPBIE HUCIOJB3YIOTCA Ul XapaKTEPUCTUKHU
00BEKTOB OKPY’KAIOLIET0 MHPA, SIBISIOTCS MPEUMYIIECTBEHHO NMPUOIMKEHHBIMH,
YTO MO 3alHMCH MPUOMMKEHHBIX 3HAUEHUH, COAEpKAIIUXCS B MHPOPMAIIMOHHBIX
UCTOYHHUKAX, MOKHO CYIUTh O IOTPEIIHOCTU MPUOTMKEHNUS;

* MIOHSATH, YTO MOTPEUIHOCTh Pe3yJIbTaTa BRIUMCICHUN JOJKHA ObITh COM3MEpPUMA C
IIOIPEIIHOCTHI0 UCXOJHBIX JaHHBIX.

AnredOpanveckue BbIPaKeHUS

BBINYCKHUK HAYYUTCS:

* ONEpUPOBATH MOHITUSIMH «TOXAECTBO», «TOXKIECTBEHHOE IMpeoOpa3oBaHUe,
peliaTth 3a7a4u, coaeprkaiire OykBeHHbIE JaHHbIE; padoTaTh ¢ popMyIaMu;

* BBINOJHATh NMPEoOpa30BaHMs BBIPAKEHUH, COAEPKAIIUX CTENEHH C IIEJIBIMU
NOKa3aTesIMU U KBaApaTHbIE KOPHU;

* BBITIOJIHATH TOXKJECTBEHHBbIE MPEOOpPA30BaHUsl PAIlMOHATBHBIX BBIPAXKEHUN Ha
OCHOBE MPAaBWJI ACMCTBUI HAJ MHOTOWIEHAMHU U alreOpandyecKuMu Jpoosimu;

* BBITIOJIHSATH PA3JI0KEHUE MHOTOUJICHOB Ha MHOKUTEIH.

BBINYCKHUK ITOJYYUT BO3MOKHOCTb HAYYUTHCS:

* BBINOJHIATH MHOTOLIATOBBIE MPEOOPA30BAHUS PALMOHAIBHBIX BBIPAXKEHUH,
IPUMEHSSI IIUPOKUNA HAOOp c11oco0OB U MPUEMOB;

* IPUMEHSATH TOKIECTBEHHBIE TPEOOPA30BaHUS ISl PELICHUS 3a]a4 U3 PA3INYHBIX
pa3fenoB Kypca (Hampumep, s HaXOXKJIEHUs HauOOJbIIEro/HauMEeHbIIETo
3HAYEHUS BBIPAXKEHHUS).

YpaBHeHust

BBINYCKHUK HAVUUTCH:

* pemiaTb OCHOBHBIE BHJIbI PAllMOHANBHBIX YPaBHEHUW C OJHOM IEepeMEHHOM,
CUCTEMBI JIByX YPAaBHEHUI C JByMSI IEPEMEHHBIMU;

* IOHUMAaTh YpaBHEHUE KaK BAXXHEHIIYIO MaTeMAaTUYECKYI0 MOJIEIb JJIsl ONMHUCAHUS
U M3yYeHHs] Pa3HOOOpa3HBIX peajbHBIX CHUTYallUid, pellaTh TEKCTOBbIE 3aJayuu
anredpanyeckuM MEeTOI0M;

* MPUMEHATh Tpaduueckue NPEACTaBICHUS JIs HCCIEAOBaHUS ypaBHEHUH,
UCCIICJIOBAHUSI U PEIICHUS] CUCTEM YPABHEHUH C JBYMS MEPEMEHHBIMU.

BBIHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.




* OBJIQJIETh CHEUMATbHBIMHA PUEMAMU PEIICHUS] YPABHEHUN U CUCTEM ypaBHEHUH;
YBEPEHHO MIPUMEHSTH amnmapaT ypaBHEHUH JJi pelieHns pa3sHooOpa3HbIX 3a/1a4 U3
MaTeMaTHKH, CMEXKHBIX MPEMETOB, IPAKTHUKH;

* MPUMEHATh TpaduUecKue TMPEJCTABICHUS Ui HCCIENOBAaHUS ypaBHEHUH,
CUCTEMY PaBHEHMIA, CoJlepKaluX OyKBEHHbIE KO (UITUCHTHI.

HepaBencrBa

BbIyCKHMK HAYYHUTCS:

* [OHMMAaTh U TMPUMEHATh TEPMHMHOJOTMI0O W CHMBOJMKY, CBSI3aHHBIE C
OTHOIIIEHHEM HEPABEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;

* pelaTh JUHEMHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOW M UX CUCTEMBI; pellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil HA rpaduuecKkre MpeaCTaBICHNS;

* IPUMEHSATH allapaT HEPAaBEHCTB IS PELUEHUs 3a/1ad U3 Pa3IM4YHBIX Pa3leioB

Kypca.

BBIHVCKHI/II( IHOJYYHUT BO3MOXHOCTHb HAYUYNTHCA.

* pa3HOOOpa3HbIM MpHUEMAM JI0Ka3aTeNbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH
anmapaTr HEpaBEHCTB I pEIICHUS Pa3HOOOpa3HbIX MAaTeMaTUYECKHX 3a7ady U
3a/1a4 U3 CMEKHBIX MPEAMETOB, MPAKTUKHU;

* MPUMEHATHh TpaduuecKue MPENCTaABICHUs JUIsl HCCIEIOBaHUS HEPABEHCTB,
CHUCTEM HEPaBEHCTB, COIepKaAINX OyKBEHHbIE KOA(DPUIIMEHTHI.

OcHoBHbIe OHATHS. UncI0BbIe QYHKIMH

BBINYCKHUK HAVUUTCH:

* MOHUMAaTh M UCIHOJB30BaTh (YHKUMOHAIbHBIE MOHATUS W A3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUCHNS);

* CTPOUTH TpaduKU FINEMEHTAPHBIX (PYHKIIMIA; WCCIEI0BaTh CBOWCTBA YHCIIOBBIX
(GYHKIMI Ha OCHOBE M3YYEHHUS MMOBEACHUS UX TPaUKOB;

* MOHUMATh (PYHKLHUIO KaK BaKHEHIIYI0O MaTeMaTHYECKYI0 MOJEb ISl OMHCAHUS
IPOIIECCOB U SIBJICHUN OKPYKAIOIIEro MUPA, MPUMEHATh (DYHKIIMOHAIBHBINA SI3BIK
IUIs1 OTIMCAHMSI U MCCIIEI0OBAHMS 3aBUCUMOCTEN MEXAY (PU3NUECKUMU BEIUIMHAMHU.

BhIyCKHMK OJTYYUT BO3MOKHOCTh HAYYUTHCS:

* MPOBOAUTH WCCJENOBAaHUS, CBSI3aHHBIE C M3YyUYEHUEM CBOWCTB (YHKIUH, B TOM
YHUCclie C UCIOJB30BaHMEM KOMIBIOTEpPAa; Ha OCHOBE TpaduKOB H3YYEHHBIX
¢yHKIM  cTpouTh  Ooniee  crnokHBIE Tpaduku  (KyCOUHO-3aJaHHbIE, C
«BBIKOJIOTBIMI» TOYKAMU H T. 11.);

* HCIOJIb30BaTh (DYHKIMOHAJIBHBIE MPEICTAaBICHUS] U CBONCTBA (DYHKIMHA IS
peleHus MaTeMaTHYECKUX 33/1a4 U3 Pa3IMuHBIX pa3/iesioB Kypca.



YucjoBble MOCJIeI0BATEILHOCTH

BBINYCKHUK HAVUUTCH:

* TIIOHMMAaTb W MCIOJb30BaTh S3bIK  IOCJEAOBATEIILHOCTEN  (TEpMHUHBI,
CHUMBOJINYECKUE 0003HAUCHU);

* NpuUMEHATh (OPMYIIbI, CBSI3aHHBIE C apUPMETHUECKOH U TE€OMETPUUYECKOM
nporpeccueii, u amnmapar, cHOpPMHUPOBAHHBIN TMPU H3YUYEHUHU APYTHX PpPa3AeiioB
Kypca, K pELICHUIO 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEajJbHON KU3HHU.

BBINYCKHUK ITOJYYUT BO3MOKHOCTb HAYYUTHCS:

* pematb KOMOMHUPOBAHHBIE 3aJayd C MPUMEHEHHEM (OpMyN n-ro 4jeHa H
CyMMBI TIEPBBIX N HWIEHOB apU()METHUECKOW M TEOMETPUYECKOW MPOTPECCHH,
IIPUMEHSS IPU 3TOM anmnapar

YPaBHEHUI U HEPABEHCTB;

* TIOHMMAaTh aApUPMETUUYECKYI0O M TEOMETPHUYECKYIO TMPOTPECCHI0 KaK (YyHKIIMH
HATypaTbHOTO apTYMEHTA; CBSA3bIBATh apU(METHUECKYIO TIPOTPECCHUIO C JIMHEHHBIM
POCTOM, T€OMETPUUECKYI0 — C SKCHOHEHIIMAJIBbHBIM POCTOM.

OnucareJbHAs CTATHCTHKA

BeINYCKHUK HAYIUTCS

HCIIOJIB30BAaTh HpOCT@ﬁIHPIC CITOCOOBI MNpCACTABJICHUA M aHAJIN3a CTATUCTHYCCKHUX
JaHHBIX.
BhIyCKHMK MOJIYYUT BO3MOXKHOCTh HAYUUTHLCS

npuoOpecTd TMEepBOHAYAIBHBIA ONBIT OpraHuM3alMu cOopa JAHHBIX TpU
OPOBEICHUH OMpoca OOIIECTBEHHOIO MHEHHUS, OCYIIECTBISITh HMX aHalu3,
IPECTaBISITh PE3YJIbTAaThl ONPOca B BUAE TAOJIHUIIbI, JUATPAMMBI.

Cayuajiinbie COOBITHSA U BEPOSATHOCTD

BeINYCKHUK HAYIUTCS

HaxXoanuTb OTHOCUTCIIbHYIO 4aCTOTY U BEPOATHOCTD cnyqaﬁHoro COOBITHS.
BBINYCKHUK ITOJTYYUT BO3MOKHOCTh HAYIUTHCS

IpUOOPECTH ONBIT MNPOBEIEHUS CIIy4YailHbIX S3KCHEPHUMEHTOB, B TOM YHCIE C
IIOMOLIBIO KOMITBIOTEPHOTO MOAEIUPOBAHUS, UHTEPIIPETALUNA UX PE3YJIbTATOB.
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KomOunaropuka

BBINYCKHUK HAVUUTCA

pemarh KOMOWHATOPHBIE 3aJaudl HAa HAXOXKACHHE YHclia OOBEKTOB WU
KOMOMHAIUHA.

BBINYCKHUK ITOJTYYUT BO3MOKHOCTh HAYYUTHCS

HEKOTOPBIM CITEIIUAILHBIM MpUEMaM pelieHUss KOMOMHATOPHBIX 3a]1ad.
Harasanas reomerpus

BBINYCKHUK HAVUUTCH:

* pacro3HaBaTh Ha 4YEPTEKaxX, PUCYHKAX, MOJEISIX M B OKPYKAIOIIEM MHUPE
MJIOCKUE ¥ POCTPAHCTBEHHBIE TEOMETPUUECKHE (PUTYPHI;

* pacro3HaBaTh pPa3BEPTKU KyOa, MPSIMOYTOILHOTO TapaJIe/IeNuIe a, MPaBUILHOMN
UPaMUIbL, IWIHHIPA U KOHYCA;

* CTPOUTH PA3BEPTKHU KyOa M MPSIMOYTOIHHOTO TapalIeIICIIUIIC Ia;

* OMpENENSITh MO JMHEWHBIM pa3MepaM pa3BEPTKU (UTYPHI JTHUHEHHBIE pa3Mephl
caMmoii purypsl 1 Ha000POT;

* BEIYHCIISITHE O0BEM MPSMOYTOIBLHOTO MapaiesienuIea.

BBINYCKHUK ITOJYYUT BOSMOKHOCTD:

* HAYYUTHCS BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTYP,
COCTABJIEHHBIX W3 MPSMOYTOJIBHBIX MTAPAJIICICIIUIIEIOB;

e yrayOuTh W Pa3BUTh NPEACTABICHHUS O TPOCTPAHCTBEHHBIX T€OMETPUYCCKUX
burypax;

* HAYYWUTHCS NPUMEHSTH MOHITHUE PA3BEPTKU ISl BBINOJHEHUS MPAKTHUYECKHUX
pacy€ToB.

I'eomeTpuyeckue purypsol

BeINYCKHUK HAYYUTCS:

* TOJB30BaThCS SA3BIKOM TE€OMETPUHU Ul OINUCAHUS IPEAMETOB OKPY’KAIOLIETO
MUPA U UX B3aUMHOIO PacloiIOKEHUS;

* pacno3HaBaTh U M300pakaTh HA YEPTEKAX U PUCYHKAX F€OMETPUUECKUE (PUTYPHI
U UX KOH(QUTYpalnH;

* HAaXOJOUTh 3HAYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUIyp M HX OTHOIICHUS,
rpagycHyro mepy yriaoB ot 0 no 180, mpumeHsis onpeneseHus, CBOWCTBA U
Opu3HaKu (QUIyp M HUX D3JIEMEHTOB, OTHOIIEHUS (Guryp (paBeHCTBO, Momodue,
CUMMETPHUH, IOBOPOT, NMAapaUIEIbHBII IEPEHOC);
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* ONepupoBaTh C HAYAJIBHBIMH IOHATUSIMH TPUTOHOMETPUHM U  BBITIOJHSTH
AJIEMEHTApPHBIE Onepanuy HajJ GyHKIIUSIMHE YTIIOB;

* pemaTh 3a/a4d Ha JI0Ka3aTeIbCTBO, OMMUPAsACHh HA M3YYCHHBIC CBONCTBA QUTYp H
OTHOIIIEHUW MEXIy HUMH U IPUMEHSS U3yUEHHBIE METOIbI JIOKAa3aTEIbCTB;

* pemaTh HECIOXHBIC 3a7a4d Ha MOCTPOCHWE, MPUMEHSIST OCHOBHBIC aJTOPUTMBI
MOCTPOEHUS C TIOMOIILIO0 IUPKYJIS U JINHEUKWY;

* pemath MPOCTEUINEe TUIAHUMETPUYECKHUE 3a/1add B MPOCTPAHCTBE. BBITyCKHUK
TIOJIYYUT BO3MOYKHOCTb:

* OBJIAJICTh METOJAMU pCIICHUS 3a7a4 Ha BBIYHCICHHS M JI0Ka3aTeJIbCTBA:
METOJIOM OT MPOTHBHOIO, METOJOM IOJ00MS, METOAOM Iiepebopa BapHaHTOB U
METOJIOM T€OMETPUYECKUX MECT TOUEK;

* IPUOOPECTH ONBIT NPHUMEHEHUS alreOpandeckoro M TPUTOHOMETPHUYECKOTO
anmapara M uaed ABHKCHUS TP PEIICHUN TeOMETPUICCKUX 3a]1aY,

* OBJQJICTh TPAJAUIIMOHHOW CXEMOW PEIIeHHs 3a7ad Ha TOCTPOCHHE C MOMOIIBIO
IUPKYJIS U TUHEHKH: aHAJIA3, IIOCTPOCHHE, JOKA3aTeILCTBO U MCCIICIOBAHNUE;

* HAYYUTHCS PEIIATh 3aJa4l Ha MOCTPOCHUE METOJIOM T€OMETPHUYECKOrO0 MecTa
TOUYEK M METOJIOM ITOJI00HS;

* TPHOOPECTH OMBIT WCCICIOBAHUS CBOWCTB IIAHUMETPUYECKUX (UTYyp C
MTOMOIIBI0 KOMIIBIOTEPHBIX MTPOTPaMM;

* TPUOOPECTH ONBIT BBHITIOJHEHUS TPOEKTOB MO0 TeMaMm «l eomeTpuueckue
npeoOpa3oBaHus Ha IIOCKOCTHY, «IlocTpoeHHEe OTPE3KOB MO (hopMyJie.

HN3mepeHue reoMeTpruyecKuX BeJHYMH

BBINYCKHUK HAYYUTCS:

* UCIIOJIb30BaTh CBOWMCTBA M3MEPEHMS [UIMH, IUIOIIAJAEH W YIJIOB NPHU PELICHUH
3a/lay Ha HaxXOXIEHUE JUIMHBI OTpEe3Ka, JUIMHBI OKPYXXHOCTH, MJIMHBI JyTd
OKPYKHOCTH, 'PaAyCHOM MEpPBI yTJa;

* BBIYHCIIATH IUIOIIAJH TPEYTOJBHUKOB, MPSMOYTOJIBHUKOB, MapauieIorpaMMoB,
Tpareunii, KpyroB U CEKTOpPOB;

* BBIYUCJIATH JUIMHY OKPYXHOCTH, JUTMHY YT OKPY>KHOCTH;

* BBIYHCIATH JJIMHBI JUHEHHBIX 3JEMEHTOB (UIYp M HMX YIJIbl, HCIOJIb3Ys
(GopMyJIbl UIMHBI OKPYKHOCTU M JJIMHBI AYTH OKPY>KHOCTH, (pOpMyIbl IuIOIIa el
uryp;

* pemarh 3aJaud Ha J0Ka3aTeJbCTBO C HCIOJb30BaHUEM (OPMYJ JJIMHBI
OKPY>KHOCTH U JUIMHBI IYTH OKPYKHOCTH, (OpMYyJI IUIOIIaiel Guryp;

* pelmaTth NPaKTUYECKUE 3aJaud, CBA3AHHBIE C HAXOXKICHHEM T'€OMETPUYECKUX
BEJIMYMH (MCNONB3ysl IpPU HEOOXOAMMOCTH CIPAaBOYHUKH UM TEXHUYECKHE
CpEICTBA).

BBIHVCKHI/II( IHOJYYHUT BO3MOXHOCTb HAYUYNTHCA.

* BBIUMCIATH IUIOMAAM (QUryp, COCTaBICHHBIX W3 JBYX WiIH Oojee
IPSAMOYTOJIBHUKOB, ITapajuIeIOrpaMMOB, TPEYTOJIBHUKOB, KPyTa U CEKTOPA;
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*  BBIYUCIATH  IUIOLIAJAM  MHOIOYIOJIBHUKOB,  MCIIOJb3YysS  OTHOLIECHMS
PABHOBEJIMKOCTH U PABHOCOCTABIIEHHOCTH;

* IPUMEHSTH aNreOpandecKuil 1 TPUrOHOMETPUUYECKUI armapar U UJIeu JBUKCHUS
IIPY PEIIEHUU 3a/1a9 Ha BBIYMCIICHHUE IUIOIAEH MHOTOYT OJIbHUKOB.

Koopaunarsl

BbIyCKHMK HAYYHUTCS:

* BBIUUCIATH JUIMHY OTpe3Ka IO KOOpJAMHATaM €ro KOHIOB; BbIYUCISTH
KOOPJIMHATHI CEPEIMHBI OTPE3Ka;

* HCIHOJb30BaTh KOOPJIMHATHBI METOJ HJisi M3y4YeHHUS CBOMCTB MPAMBIX H
OKPYXKHOCTEM.

BBIHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

* OBJIQJICTh KOOPJWHATHBIM METOJIOM PCIICHUs 3a7ad Ha BBIYUCICHUS W
JI0Ka3aTeNbCTBA;

* MPUOOPECTH OIBIT WCIIOJIH30BAHUS KOMIIBIOTEPHBIX IMPOrpaMM IS aHaju3a
YJACTHBIX CJIy9acB B3aMMHOTO PACIIOIOKEHUS OKPY)KHOCTEH U MPSAMBIX;

* MpUOOPECTH ONBIT BBINOJHEHUS TMPOCKTOB Ha TeMy «lIpuMeHeHHE
KOOPJIMHATHOTO METO/1a MPHU PEIICHNH 3a/1a4 Ha BBHIYUCIICHUS U JOKA3aTeIILCTBAY.

BexkTopsl

BBINYCKHUK HAVUUTCH:

* ONEPUPOBATH C BEKTOPAMHU: HAXOIWThb CyMMY M Pa3sHOCTb [BYX BEKTOPOB,
3aJaHHBIX T€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIM MPOU3BEICHUIO 33JaHHOTO
BEKTOpA Ha YMCIIO;

* HAXOJUTH JUJI1 BEKTOPOB, 3aJaHHBIX KOOPANHATAMU: JJIMHY BEKTOPA, KOOPAUHATHI
CYMMBI M Pa3HOCTH ABYX M 00Jiee BEKTOPOB, KOOPJIMHATHI IPOU3BEICHUS BEKTOpPA
Ha YUCJIO, IPUMEHSS IPU HEOOXOJUMOCTH COUYETATENbHBIN, IEPEMECTUTENBHBIN U
pacrpeIeauTeIbHbINA 3aKOHBI;

* BBIYUCIATH CKAJLIPHOE IIPOU3BEICHUE BEKTOPOB, HAXOAUTH YIOJd MEXIY
BEKTOPAaMH, YCTAHABIMBATH NIEPIIEHAUKYIIPHOCTD NIPAMBIX.

BhIyCKHMK OJYYUT BO3MOXKHOCTb:

* OBJIAJIETb BEKTOPHBIM METOJOM JUId pELIEHHs 3a74ad Ha BBIUYKMCICHUS U
JI0OKa3aTeIbCTBA;

* MPUOOPECTU OMBIT BBHIMOJIHEHUS MPOEKTOB HA TEMY «IPHUMEHEHHE BEKTOPHOTO
METO/a ITPH PEIICHUH 3a/1a4 HA BBIYMCIICHUS U I0KA3aTENbCTBAY.
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Memanpeomemnwle pe3ysibTaTbl OCBOCHHS Y4EOHOTO MpeaMeTa

Kaace | PeryasaTuBHbie Ilo3HaBareJabHbIE KomMMyHuKaTHBHBIE
YYI YYI YYI

5 Ooyuarwwuiica Ooyuarowuiica Ooyuarowuiica

KJIacC | cMoxcem: cModcem: cModcem:
bopMyapoBaThH noa0upaTh CJIOBa, CaMOCTOSITEJIbHO
M03HABATENILHYIO COMOTYMHEHHbBIE OpraHU30BbIBATH
ueiab, ONPENENsATh | KII0UYEBOMY CJIOBY, | y4eOHOE
1esb y4eOHOMH | onpeaensonye €ro | B3aUMOJICHCTBUE B
NEeATEIbHOCTH TOJ | MPU3HAKKM M CBOMCTBA; | rpynmne  (OmpenensiTh
PYKOBOJICTBOM BBICTPANBATh oOmue 1enw,
YUUTEIIS; BBIOMPATH | JOTUIECKYIO LEMb | paclpeeisiTh POJIH,
U3 MPEJUIOKEHHBIX | KIIIOYEBOTO CJIOBA U JIOTOBApUBATHLCS IPYT C
cpencTBa COTMOTYMHEHHBIX MY | IPYTOM), UTpaTh
JTOCTIDKCHHSI  TI€JIH; | CJIOB; OMPEICICHHYIO POJIb B
YAEPKUBATh  IEJIb | OOBEIUHATh MPEAMETHI | COBMECTHOM
710 MOJTYYCHHUS | ¥ SIBJICHHS B TPYIIIBI 110 | IESITEIIBHOCTH;
pe3yibTaTa; OTnpeeIeHHbIM BBIJICTIATD o011yro
paboTath M0 TUIaHy, | IPU3HAKAM, CPABHUBATDH | TOUKY 3peHus B
CBEPSTh cBoU | 1 0000maTe ¢GakThl W | JUCKYCCHH;
JEUCTBUSA C LENbIO U | SIBJICHUS, CTPOUTH MO3UTHUBHbBIE
npu JIeaTh BBIBOJIBI MO OTHOLIEHUS B MpoIiecce
HEO0OXOIUMOCTH, PYKOBOJICTBOM YUHTEISA; | yaeOHOM u
UCITPABIISTh 0003HauaTh CHUMBOJIOM | TO3HABATEIHLHOMN
OIHUOKH M 3HAKOM TMPEAMET WU | AeSTETbHOCTH;
CaMOCTOSITEIIBHO; SBJICHHE; ONpENENATh 3a1a4y
OCYLIECTBJIATh W3JIaraTh TOJYYCHHYI0 | KOMMYHUKAIMH U B
KOHTPOJIb TIO uH(dOopMaImio, COOTBETCTBHUM C HEWH
pe3ynbTary U | ”HTEPIIPETUPYS e oTOupaTh peueBbie
crioco0y JEHCTBUM, | B KOHTEKCTE DPEIIaeMou | CpelICTBa;
C TIOMOIIBIO 3a/lauu; BBICKa3bIBaTh u
y4UTEJIsl BHOCUTD HaXOJuUTh B  TEKCTe | 00OCHOBBIBATH
KOPPEKTHBBI, Tpedyemyto MHEHHE (CYXKJCHUE) U
OCYIIECTBIISATh uH(pOpMaIIHIO; 3anpainBaTh ~ MHEHUE
M03HABATENIbHYIO ONpeneNsaTh TEMY, LIeb, | IApTHEpa B  paMKax
pedaekcuro Ha3HAYEHUE TEKCTA; JManora;
B OTHOIIICHUH | BBIPAXKaTh oOmTuii | IIeIeHanpPaBIICHHO
JNEUCTBUN 10 | CMBICJI TEKCTA; HCKaTh U UCIIOJIb30BATh
pEIICHUIO yYeOHBIX | BBIJCISITH TTIABHYIO U nH()OpMaAITMOHHBIE
¥ TO3HABaTEIbHBIX | N30BITOYHYIO pecypchl,
3azay; uH(pOpMAITHIO; HEO0OXOMMBIC TUTST
ONPENEIISITh yCTaHABIUBAThH pemeHuss y4eOHBIX U
COBMECTHO C | B3aUMOCBSI3b NPaKTUYECKUX 33724
eJarorom U | OIMCAHHBIX B TEKCTE | C TOMOIIbIO CPEJICTB
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CBEpPCTHUKAMU COOBITHH, saBnenui, | UKT.
KpUTEPUH IIPOLIECCOB.
MJIAHUPYEMBIX
pE3yJIbTATOB "
KpUTEPUH
OLICHKH CBOEH
y4eOHOM
NEeSATEIbHOCTH;
aHaJIU3UPOBATh
HMOIIMOHAIIbHBIE
COCTOSIHHSI,
MOJIyYeHHbIE oT
YCIIEIIHOMN
(HeycnentHoi)
NEATEIIbHOCTH,
OIICHUBATh 170
BIIMSTHUE Ha
JAJIbHEUTITY IO
JEATEIIbHOCTb.

6 Ooyuarowuiica Ooyuarowuiica Ooyuarowuiica

KJacC | cMoxcem: cModicem: cModicem:
CaMOCTOSITEJIbHO CTPOUTh PACCYXKJIEHUE | KOPPEKTHO u
bopMyaMpoBaThH oT OOIIUX | apTyMEHTUPOBAHO
M03HABATENILHYIO 3aKOHOMEPHOCTEMN K | OTCTauBaTh CBOIO TOUKY
HeJlb W  CTPOUTH | YACTHBIM SIBJICHUSIM U | 3pEHUSA, B JIUCKYCCUU
NEATEIIbHOCTD B OT YACTHBIX SIBJICHUI YMETh BBIJIBUTaTh
COOTBETCTBUU C|K 00IIUM | KOHTPAPTyMEHTHI,
HEl; 3aKOHOMEPHOCTSIM; nepedpasupoBaTb CBOIO
CaMOCTOSITEJIbHO CaMOCTOSITENILHO MBICJIB; KPUTHUYECKHU
0oOHapyXHBaTh U YKa3bIBaTh OTHOCUTBCA K CBOEMY
dbopMynupoBaTh uH(pOpPMaLIHIO, MHEHUIO, C
y4eOHYI0 HY>KJIAIOIIYIOCS B JIOCTOMHCTBOM
npooiemy, NPOBEpPKE; ONpPEAeNsTh | IPU3HABATD
ONPENEATh 1ENb JIOTUYECKHE CBSI3M | OLIMOOYHOCTh ~ CBOETO
yueOHOMI MEXIY npeiMeTaMu | MHEHHsT  (€clld  OHO
NEeSATEIbHOCTH, U/ SIBJICHUSIMH, | TAKOBO) u
BBIOMpATH TeMy | 0003HayYaTh JAHHBIE | KOPPEKTUPOBAThH €T0;
MPOCKTHOW pPabOTHI, | IOTUYECKUE CBSI3U  C | IPEBUICTH
yCTaHABJIMBATh MIOMOUIBI0  3HAKOB B | TOCJIEACTBUS
LEJIEBbIE CXEME; KOJUJIEKTHUBHBIX
MPUOPUTETHI, CTPOUTh MOJIENB/CXEMY | PEIICHU; TpeaiaraTh
BEIOWPATH U3 |HA OCHOBE YCJIOBHUM | albTEPHATUBHOE
MPEAIOKEHHBIX 3aJa4d W/HWIM croco0a | pelieHue B
u UCKATh | pEUICHUS 3a]1a4u; KOH(MIJIMKTHOU
CaMOCTOSITEJIbHO OpUEHTHUPOBATHCS B | CUTyallNH;
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cpencTBa COJIEpKaHUM  TEKCTa, | IPUHUMATh pPEUICHUE B
JOCTUXKEHUSI 1ETU, | IOHUMATh LIEJIOCTHBIA | XOJIe auanora "
aHaJIM3UPOBATh CMBICI TEKCTa, | COTJIaCOBBIBATH €r0 C
yCJOBUS CTPYKTYPHUPOBATH COOECeTHUKOM;
JNOCTHKEHHMS LIEJIA; | TEKCT; oTOupaTh u
COCTaBJATh  IUIAH | HAXOJUTh B TEKCTE | UCIIOJIb30BaTh
pelieHus TpedyeMyto pedeBbie CpeACTBa B
poOJIeMBI; uHdopMaInio; mpoiiecce

paboTtasi 1Mo IMJaHy, | ONpeNeNsTh TeMY, 1IeJb, | KOMMYHUKAIIUU C
CBEpSATH CBOM | HA3HAYEHUE TEKCTa; | IPyTUMHU JOBMU
JNEUCTBUA C LENbIO U | BIAJCET  OCHOBHBIMHM | (AMQJIOr B TMape, B
npu HaBbIKAMHU MaJloi rpyrre u T.1.);
HEOOXOMMOCTH, CMBICIIOBOTO UTECHMS; HCIIOJB30BaTh
UCIIPABJISITh CTPOUTH pedeBoe | BepOasibHbIe

OIHUOKH BBICKa3bIBaHUE CpeAcTBa (cpencrBa
CaMOCTOSITEIBHO; B YCTHOU Y | TIOTUYECKON CBS3U) IJIs
CaMOCTOSITEJIbHO NUCbMEHHOU (hopMme; BBIJICTIEHUS CMBICIOBBIX
noo0paTh JUISL | COCTaBIISATh TE3UCHI, | OIOKOB CBOETO
perieHus: mpoOJIeMbI | pa3TUIHbIC BBICTYIUJICHUS,

(M3 IPENI0KEHHBIX) | BUbI IJIAHOB,; coOmo1aTh HOPMBI
MPaKTUYECKYIO oTOUpaTh nyOIu4yHOM  peun U
MOJIEITb HEOOXOIUMYIO perjiaMeHT B MOHOJIOTe
pelieHus; uH(pOpMAIUIO u3 | U JUCKYCCUU B
OCYIIECTBIISATh pa3HbIX COOTBETCTBUU C
KOHTPOJIb 1O MCTOYHUKOB,; KOMMYHUKATHUBHOM
pe3ynbTary U | CAMOCTOATENBHO JI€NaTh | 3aJa4eil.

croco0y BBIBOJIBI, BIAJCTh

JEUCTBUH, OCHOBAaMU peajlu3aluu

aKTyaJbHbIN IIPOEKTHO-

KOHTPOJIb Ha | ICCIIEIOBATEIbCKON

YpOBHE NEeSATEIbHOCTH.

IPOU3BOJIBHOTO UCIIOJIb30BAaTh

BHUMAaHMSI; npocTenime

HaOII01aTh U | METOJIbI UCCIIE/IOBAHNS,

aHaJIU3UPOBATh opopMIISTH

CBOIO YUEOHYIO U pE3YNbTATHI.

MO03HABATENIbHYIO

NEeSATETbHOCTD u

NEeATEIbHOCTD

TPYTUX

oOydJaroruxcs B

npoiecce

B3aUMOINPOBEPKH;

C OMOILBIO

YUUTENS MOXKET
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OOHAPYXUTh
HEaJICKBaTHOCTh
crocoba HOBOM
3a7ja4d M BHECTHU
KOPPEKTHUBHI,
OCYIIIECTBIISTh
MO3HABATEILHYIO
peduexcuro

B OTHOIIICHUH
eUCTBUU 10
pellIeHUI0 Y4EOHBIX
U TI03HaBaTEJIbHBIX
3a/1adq;
aHAJTM3UPOBATh
SMOLIMOHAILHEIE
COCTOSIHUS,
MOJTYYCHHBIC OT
y4ueOHOI
JIeSITCILHOCTH,
OIICHHBATH ux
BIIMSTHHC Ha
JTAJIBHEUITY IO
JIeSITEILHOCTD;
aHaJIM3UPOBATh
CBOH
WHIUBUTyaJIbHBIE
OCOOCHHOCTH,
aJarTaliOHHbBIC
BO3MOXKHOCTH u
YYUTHIBATH

UX, obecrieunBas
aJICKBAaTHBIM

OTBET Ha
M3MCHSIOIIUECS
BHEIIIHUE YCIIOBUS U
JTIOCTIDKCHHUE
MTOCTaBJICHHBIX
HeJen.

ﬂuqHOCMHblepe3lebmambl OCBOCHUA y‘IC6HOFO npeamMcTa

5 kaace

[J[13HaKOMCTBO ¢ (paKTamu,

HIUIIOCTPUPYIOIIMMH  BaKHEBIC

9Tambl Pa3BUTHS MaTeMAaTUKH (M300pETCHUE JIECATUYHOM
HyMepallui, OOBIKHOBEHHBIX JpoOeH, JeCSITUYHBIX JIPOOeH;
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NPOUCXOXKICHUE TE€OMETPUU HX MPAKTUYECKUX TMOTpeOHOCTEH
ronei);

[1[JcnocoOHOCTh K SMOLMOHAIEHOMY BOCIIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, PACCYXICHWM, pEIlIeHUuEe 3a1ad,
paccMaTpUBaeMBbIX MPOOIIEM;

[J[lymeHue CTpOUTh pE€YEBbIE KOHCTPYKUMU (YCTHBIE U
IUCbMEHHBIE) C UCIOJb30BAHUEM HM3YUEHHOU TEPMHUHOJIOTUHU U
CUMBOJIMKH, IOHUMATh CMBICJI [IOCTABJICHHOM 3a/1a4u

6 xi1acc [J[/HEe3aBUCUMOCTD ¥ KPUTUYHOCTH MBIIUICHNUS,

[J[/BOJII 1 HACTOWYMBOCTD B JOCTUKEHUH LICIIH;

[J[JymeHne NPUMEHATH IOJYYEHHBIE 3HAHUS U YMEHHUSA I
paspeiieHns pa3InyHbIX )KU3HEHHBIX 3a1a4

[/[Jpa3sBUTHE JIOTUYECKOTO U KPUTHYECKOIO  MBIIUICHHUS,
KYJbTYpPbI pe4H, CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
[1lJdopMupoBaHHE y YYAIIUXCSl MHTEIUIEKTYaIbHOW YECTHOCTH
u

00BEKTUBHOCTH, CITIOCOOHOCTHU K IMPEOAO0JICHHUIO MBICIUTEIbHBIX
CTEPEOTHIIOB, BHITEKAIOIINX M3 OOBIIEHHOTO OMBITA;
[I[JBocIMTaHWE  KauecTB  JIMYHOCTH,  OOECIEeUMBAIOLINX
COLIMAJIBHYI0  MOOWJIBHOCTb,  CIOCOOHOCTh  IPUHUMATh
CaMOCTOSITEIIbHBIE PEIIEHUS,

[1[J¢opMUpOBaHHE KAueCTB MBILIUICHUS, HEOOXOAUMBIX IS
ajanTalnuy B COBPEMEHHOM MH(OPMAallMOHHOM OOLIECTBE;
[J[Ipa3BuTHe HHTEpECA K MATEMATUYECKOMY TBOPYECTBY U
MaTEeMaTHYECKUX CIIOCOOHOCTEH.

2. Copepxanue y4e0OHOro npeamMera
APUOMETHUKA

Harypanabubie uuciaa. Harypanshblii psgp.  JecatuuHas  cucrema
cuucieHus. ApudpMeTuuecKkrue NeUCTBUSA ¢ HaTypalbHbIMH uuciiamMu. CBOMCTBa
apubmMeTrdeckux nerdcTBuil. [loHsATHE O CTENEHU C HATypalbHBIM IOKa3aTeJeM.
KBagpat u ky0 uuncna. YuciioBble BhIpAKECHMS, 3HAUCHUE YUCIIOBOTO BBIPAXKEHUS.
[Topsimok MEeMCTBUN B YMCIIOBBIX BBIPQKEHUSIX, UCIIOJIB30BaHHE CKOOOK. Perenue
TEKCTOBBIX 3ajady apudMETHYECKHUMHU crocoOamu. JlemuTenu ©  KpaTHBIE.
Haubonpmuit  oOmuii  AenuTenb;, HauMeHbllee obmiee KkpatHoe. CBoiicTBa
nenumoctu. [Ipusznaku ngenumoctu Ha 2, 3, 5, 9, 10. [IpocTblie U cOCTaBHbIE YUCIIA.
PaznoxkeHue HaTypajbHOTO YMCa HAa IPOCThIE MHOKUTEINHU. JleJieHne ¢ OCTaTKOM.

Jpodu. OO6bIkHOBEeHHBIE JIpoOu. OCHOBHOE CBOWMCTBO ApoOu. CpaBHEHHE
OOBIKHOBEHHBIX ApoOel. Apudmernyeckue ACHCTBUS C  OOBIKHOBEHHBIMHU
npobsimu. HaxoskJieHne 4acTu OT 1LIeJIOrO W IEJIOoro mo ero yactu. JlecstuyHbie
npobu. CpaBHEHUE JECATHUYHBIX JpoOed. Apudmerndeckue AEUCTBUS C
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HIecITUYHBIME  Opobsmu. IIpencraBnenue  necsTMYHOW JApoOM B BUJE
OOBIKHOBEHHOM JpoOM M OOBIKHOBEHHOH B BHJE AecATHUHOH. OTHOIIEHHUE.
[Ipomopuusi; OCHOBHOE CBOMCTBO mpomopuuu. IIponeHTsl; HaxoXAeHHE
IPOLEHTOB OT BEJIMYMHBI U BEJIMYUHBI MO €€ MPOILIEHTAaM; BBIPAKEHHE OTHOIICHHUS
B IIpolieHTaxX. Perienre TeKCTOBBIX 3a7a4 apu(PMETUYECKUMHU CIIOCOOAMH.

PanuoHayibHbIe ynucaa. [[010KUTENBHBIE M OTPULIATEIBHBIEC YNCIIA, MOTYJIb
yucnaa. VM300paxenue yucesn TOYKaMU KOOPAMHATHOM IpPSMOM; reoMeTpuyeckas
UHTEpHpeTalyss MOAYJIsA 4uciaa. MHOXKECTBO ILeJNbIX 4Yucell. MHOXeCTBO
pauuoHanbHbIX uucesl. CpaBHEHHE palMOHANBHBIX 4YHCENl. Apu(pMETHUYECKHE
JEHCTBUS C paloHaIbHBIMU urciaMu. CBOMCTBA apu(pMETHUECKHUX ACHCTBUIA.

N3mepenus, NpUOJIMKEHMS, OLIEHKH. 3aBucuMocTH MEKIY
BeJIMYMHAMM. EqUHUIBI U3MEepeHus JJIMHBI, IUI0Iaa1, 00bEMa, MacChl, BPEMEHH,
ckopoctu. [lpumepsl 3aBUCHUMOCTEH MEXIy BEJIMYUHAMH CKOPOCTh, BpeMs,
paccTosiHUE; MPOU3BOIUTEIHLHOCTD, BpeMsl, paboTa; 11eHa, KOJIMYECTBO, CTOMMOCTD
u 1p. [lpencraBnenue 3aBucuMocTeil B Bujae popmyii. Beruncnenus no gpopmynam.
Petrenre TekcToBbIX 3a7a4 apu(pMETUUECKUMU CIIOCOOaMU.

JJIEMEHTDI AJII'EBPbI

Hcnonb3oBanne OykB i1 00O3HAUYEHHsS 4YHUCEN; [JIsl 3allCU  CBOWCTB
apupmeTnyeckux  AeHUCTBUN.  bBykBeHHble  BbIpaXeHHS  (BBIPDAKEHHUS  C
nepeMeHHbIMH). YucnoBoe 3HaueHHE OYKBEHHOI'O BBIPXEHHS. YpaBHEHHUE,
KOpeHb ypaBHeHHUsA. HaxoxjaeHue HEeU3BECTHBIX KOMIIOHEHTOB apu(METHYECKHX
JNeUCTBUU. JleKapTOBBI KOOpAMHATBHI HAa IUIOCKOCTH. [locTpoeHne TOukM Mo €€
KOOpJIMHATaM, OIPEICIICHUE KOOPANHAT TOUKH Ha MIJIOCKOCTH.

OIIMCATEJBHASA CTATUCTHUKA. BEPOATHOCTD.

KOMBHUHATOPUKA. MHOKECTBA

[IpencraBienrie JaHHBIX B BHAE Tabnul, JuarpamMm. PenieHue
KOMOWHATOPHBIX 3a51a4 1epeOdopoM BapuaHTOB. MHOKECTBO, JIEMEHT MHOXKECTBA.
[Tyctoe muoxkectBO. [lomMHOXKecTBO. OOBETUHEHNE U TIEPECEUYCHUE MHOMKECTB.
NnnrocTpauusi OTHOMIEHUH MEXIYy MHOKECTBAMHU C MOMOINIBIO AuarpaMm Jitiepa
— Benmna.

HAI'VIAAHAA TEOMETPUSA

Harmsimaele mpencraBienus o (urypax Ha IMJIOCKOCTH: MpsMasi, OTPE3OK,
Jy4, yTOJI, JIOMaHasi, MHOTOYTOJIbHUK, MPABUJIbHBIM MHOTOYTOJIbHUK, OKPYKHOCTD,
Kpyr. UYeTbIpEXyrojibHUK, MPSMOYIOJIBHUK, KBaapaT. TpeyroJbHUK, BHUIbI
TpeyroJibHUKOB. M300paxkenue reometpuyeckux puryp. Bzanmuoe pacnosnoxenue
JBYX TPSIMBIX, NIBYX OKPYXHOCTEH, MPSAMOW M OKpYX HOCTU. JlnnHa oTpeska,
nomaHou. [lepumerp mHOroyronsauka. EnquHuiel nsMepenus 1iuHbl. M3mepenue
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JUIMHBI OTpE3Ka, IOCTPOCHUE OTpe3Ka 3aJaHHOM IUIMHBL. Yroyl. Buubl yrios.
I'panycHas wmepa yrima. H3mepeHne © HOCTPOEHHE YIJIOB C IOMOIIBIO
Tpancnoptupa. [loHsTne momanu ¢GUrypsl; €IWHUIB U3MEPEHHs IJIOLIAIM.
[Inomane mnpsMoyroilpHUKa, KBaapaTa. PaBHoBemukue ¢urypsl. Harmsnxsie
NPEICTaBICHUS O MPOCTPAHCTBEHHBIX (QUTypax: KyO, Mmapaienenumnes, npu3Ma,
nupamuaa, map, cdepa, KoHyc, HuIHMHIAp. M300paxeHne NTpOCTPaHCTBEHHBIX
¢uryp. MHOrOorpaHHMKH, MpaBWIbHbIE MHOTOrpaHHUKU. [IpuMepsl pa3BEPTOK
MHOTOTPaHHMKOB, LWIMHApAa U KoHyca. [loHsTue oO0BEMa; enuHuIBl 00BEMA.
OO0BEM NpsAMOYTOJBHOTO Mapajuienenunena, kyoa. Ilouarue o paBeHcTBe Quryp.
IlenTpanbHas, oceBas U 3epKajpHas cumMMmeTpuu. M3o00paxeHne cUMMETPUYHBIX

dburyp.
MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUU

Ucropust hopmMupoBaHusl TOHSATUS YMCIA: HATypallbHbIE YuCia, Apoow,
HEJIOCTATOYHOCTh PAUMOHAIBHBIX YHCEN JUIsi TEOMETPUYECKUX H3MEpPEHHUI,
uppanroHagbHbie uncia. CTapuHHbIE CHCTEMbI 3anucH uucell. pobu B BaBuione,
Erunte, Pume. OTtkpbiTHE AecATHUHBIX ApoOeil. CTapuHHBIE CHCTEMBI Mep.
Hecsatuunbie npobu U MeTpuyeckas cucreMa Mmep. llosiBieHHe OTpULIATENbHBIX
yuceln U HyJid. Jleontuit Marauukuii. Jleonapna Dumnep.

3. TemaTu4eckoe JIAHNPOBAaHME C YKa3aHHEM KOJMYeCTBA YacoB,
OTBOJMMBIX HA OCBOCHHE KaKI0H TeMblI

S kaace
Ne HaumeHoBaHue pa3/iesioB U TeM KoanuyectBo | KoandecTrBo
n/n 4acoB KOHTPOJIbHBIX
padot
I HarypasibHbie 4ncia U mKajbl 18 1
I | CnoxxeHue U BHIYUTAHUE HATYPAJIbHbBIX YHCEI 20 2
III | YMHOXKEHHE U AETEHNUE HATYPAIbHbBIX YUCEI 21 2
IV | ITnomaan u 00beMBI 15 1
V | OGbIKHOBEHHBIE IPOOH 26 2
VI | lecsatuunbie npobu. CiokeHue U BEIYMTAHUE 1
JECATUYHBIX ApoOei 13
VII | YMHOXeHue U JefeHne TeCITHIHBIX Apo0ei 25 2
VII | UacTpymeHThI TUISL BBIYMCIICHAN u 15 2
I VU3MEpEHUN
IX | IloBTOpEHUE 22 |
HUTOIo 175 14
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6 KJacce

Ne HaumenoBanue pa3aesioB U TeM KosmuyectBo | KoaunyecrBo
n/n 4acoB KOHTPOJIbHBIX
padot
I IToBTOpEHME KypCca MAaTEMATUKH S KJlacca 3
11 JlenuMocTh uncen 20 1
I1I CrnosxeHue U BBIYUTaHUE APOOEi ¢ pa3HbIMU 22 2
3HAMEHATEeJISIMHU
1Y YMHOXEHHE H JIeJIieHHEe OOBIKHOBEHHBIX 32 3
apobeit
\Y OTHOIIEHUS ¥ TPONOPIUHU 19 1
VI [TosoXUTENIbHBIE U OTPULIATEJILHBIE YUCTIA 13 1
VII | CnoxeHue U BBIYMTAHUE TTOJIOKUTEIBHBIX 1 1
OTPHUIIATEJIbHBIX YUCET 11
VIII | YMHOXeHHEe U AeeHue MOJIOKUTEIbHBIX U 1
OTPULATEJIbHBIX YUCET 12
IX Pemenue ypaBHeHUI 15 2
X KoopnHaTel Ha IIIOCKOCTH 13 1
XI IToBTOpEHUE 15 1
HUTOI'o 175 14
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