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IHosicHuTeabHASA 3aNMCKa

Pabouas mnporpamma mnpeamera «MATEMATHUKA» o0s3aTenbHOM TpeaMETHOW 00IacTH
«MATEMATHUKA 1 THOOPMATHUKA" yuebnoro uiana OOII OO0 MBOY MacnsHuHCKOU
COL Ne 1 pa3paboTana Ha OCHOBE :
- HOPMATHBHBIX JIOKYMEHTOB:
1. ®enepanpHbiii 3akoH OT 29.12.2012 N 273-03 «O6 obpazoBanuu B Poccuiickoit Denepammmy
(cratbm 2, 12, 28);
2. Ilpukaz MunuctepcTBa oOpa3zoBanus 1 Hayku Poccutickoit @eneparuu ot 30 aBrycra 2013 .
N 1015 "O6 yrBepxaeHun Ilopsiagka opraHu3aliud M OCYIIECTBICHHUS 0OOpa30BaTeIbHOMN
JEATeTLHOCTH TI0 OCHOBHBIM 00I1€00pa3oBaTeIbHBIM MPOrpaMMaM - 00pa30BaTEIbHBIM
nporpaMMaM HadajdbHOTO OOIIEro, OCHOBHOrO oOOIIero u cpemnero ooOmiero obpasoBaHus"
(manee - [lopsiok);
3. Ilpuka3 MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepaunu ot 17.12.2010 N 1897
(pen. ot 29.12.2014) "O6 yrBepxaeHun (heaepaabHOrO0 TOCYIapCTBEHHOIO 00pa3oBaTEbHOTO
CTaHJapTa OCHOBHOTO 0011ero oOpa3oBaHus".
4. Tlpukaz MwunHCTepCcTBa 00pa3oBanus u Hayku PD ot 29 nmexabps 2014 roma Ne 1644 «O
BHECCHHM M3MEHEHHUU B MpHKa3 MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu
or 17 nmexabps 2010 r. Ne 1897 «0O06 yrBepxkaeHun ¢eaepaaTbHOro TroCyIapCTBEHHOTO
00pa30BaTeNbLHOTO CTaHJAPTa OCHOBHOTO 00IIIEero 00pa3oBaHUs.
5. IlocranoBnenue ['maBHOTO rocymapcTBeHHOro caHuTapHoro Bpada P® ot 29 nexabps 2010r.
Ne 189 r. MockBa «O6 yrBepxkaenun CanlluH 2.4.2.2821 -10 «CanurapHo-
SMUJAEMUOJIOTHUECKHE  TpeOOBaHMS K  YCJIOBUSAM UM OpraHu3aiud  OOy4YeHHs B
00111€00pa30BaTEbHBIX YUPEKACHUAK. 3apeructpupoBano B Muntocre PO 3 mapra 2011r.
Peructrpammonnsiit Ne 19993.
6. IlpumepHass ocHoBHasi oOpa3zoBaTelibHas MPOTpaMMa OCHOBHOTO OOIIEero oOpa3oBaHUS,
onobpeHHass ¢eaepanbHbIM  yuyeOHo-MeToauueckuMm obbenuuennem ([TIOOIT OOO0O), wu
BKIIIOUEHHOW B pEECTp MPUMEPHBIX OCHOBHBIX OOpa3oOBaTeNbHBIX NPOTpaMM Ha caiite
www.fgosreestr.ru
7. OcHoBHasi oOpa3oBaTebHas MIporpaMMa OCHOBHOTO obuero oopasosanuss MBOY COLI Ne

1.
- ”HGOPMALMOHHO-METOIMYECKHX MATEPUAJIOB:

1. Tlpumepnas ocHoBHasi oOpa3oBaTefibHas MpOrpaMMa OOpPa30BATEIBHOIO YUPEKIICHUS:
MMCBMO JenapTamMeHTa oOmiero oOpazoBaHusi MuHucTepcTBa 00pa3OBaHHUS HAyKH
Poccutickoit ®eneparuu ot 01 Hoss6ps 2011 1. Ne 03-776.

2. Pabouas mporpamma «Marematuka 5-9 kmaccer» A.I'. Mepsmsk, B.B. Tlomonckwii,
M.C Sxup. —M.: Benrana —I'pad, 2013. -58c.

3. Anrebpa. COopHuK pabounx mnporpamm. 7-9kjaccel: MOcoOMe JUIsl  yduTeNen
o0meoOpa3oBaTeNbHBIX  yupexxaeHudt /  cocraBurens T.A. bBypmucrtposa/ -
M.:IIpocsenienne,2013. — 96¢.

4. Teomerpusa. COOpHHK pabouuMx mporpamMm. 7-9KJIaccel: MOCOOHWE I  Y4HUTeNeH
o0meoOpa3oBaTeNbHBIX ~ yupekaeHuii /  cocraButenb 1.A.  bypmucrpoBa/ -
M.:IIpocsemenue,2013. — 96¢.

5. Tlpumepnsle mporpamMMmbl Mo y4eOHBIM TpeaMmeTam. Martematuka 5-9 kimaccel. — 3-e
u3n., nepepadb. — M. : IIpocsemenue, 2011. — 64 c¢. — (CraHmapTel BTOpPOTO
TTOKOJICHHMS ).

MaremaTtnueckoe o00pa3oBaHHE SIBISETCS 00s3aTeIbHOM W HEOTHEMJIEMOH YacThIO
o0miero oOpazoBaHMs Ha BCEX CTYMEHSX IIKOibl. OOydeHHMe MaTeMaTWKe B OCHOBHOM MIKOJE
HAIPABJICHO HA JOCTHKCHUE CICAYIOLINX Yelel.
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1) 6 Hanpasnenuu AuYHOCMHO20 pa38UMUSL:

e @dopMHpOBaHHE TPEACTABICHUNA O MaTEeMaTHKE KaK 4YacTH OOIIeYeOBEUYeCKOM
KyJIbTYpbl, O 3HAYUMOCTH MAaTeMaTUKH B Pa3BUTHH IUBWIM3AIMHM U COBPEMEHHOIO
00111eCTBa;

e Pa3BuTHE JIOTMYECKOTO M KPUTHYECKOTO MBINUICHUS, KYJIBTYpBl peEuH,

CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

e  @DOopMHPOBAHUE UHTEIICKTYAIbHON YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOAO0TICHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OMBITA;

e Bocnuranue KayecTB JMYHOCTH, OOECIEUMBAIOIINX COLMATBHYI0 MOOUIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIE PEILICHUS;

e @dopMHpOBaHHME KAueCTB MBILIUICHUSA, HEOOXOMUMBIX JJIsi aJanTalud B
COBPEMEHHOM HH(}OPMAIIMOHHOM OOILECTBE;

e Pa3BuTHe wuHTEpeca K MaTeMaTH4YECKOMY TBOPYECTBY M MaTeMaTHYECKHX
CIIOCOOHOCTEH;

2) 6 MemanpeoMemHOM HAnPagIeHuu:

e PasBurue mpeacTaBiIeHUII O MareMaTHKe Kak ¢opMe ONHCaHHUA U METOoJe
MO3HAHUS JACHCTBUTEIHLHOCTH, CO3/IaHNE YCIOBUHN IJi1 MPUOOPETEHUs MEPBOHAYAIBHOIO OMNBITA
MaTeMaTHYECKOT0 MOJICIIUPOBAHUS;

e @opmupoBaHue  OOHIMX  CIOCOOOB  HMHTEIUIEKTYalbHOW  JESATEIBbHOCTH,
XapaKTEepHBIX JIJISI MaTEMaTHKU U SBISIOIIUXCS OCHOBOI MO3HABATEIbHON KYJIbTYphl, 3HAUMMON
JUISL Pa3IMYHBIX Cep YeITOBEUECKOM e TeTbHOCTH;

3) 6 npeomemmnom HanpasieHuu.

e OspnaZeHue MaTeMaTUYECKUMHU 3HAHUSMU W YMEHUSIMH, HEOOXOIHMMBIMH IS
MPOJOHKEHUSI O0pa30BaHMsI, M3YyYEHHUS CMEXHBIX IUCLHMILINH, NPUMEHEHUs B
MMOBCEAHEBHOM XU3HU;

e Co3manue (¢yHIaMeHTa I MaTeMaTU4YeCKOro pa3BUTHS, (DOpMHUpPOBaHUS
MEXaHHU3MOB MBIIIJIEHUS, XapaKTEPHBIX JJI1 MaTEeMaTHUYECKOH 1eATeIbHOCTH.

B cootBercTBUM ¢ TpeOoBaHUSAMHU (heeparbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO obiero oopazoBanus B MBOY Macnsaunckoit COLL Ne 1 paspabotana
cucTeMa OIICHKH, OPUCHTUPOBAaHHAsl HAa BBISBJICHUE M OLIEHKY 0Opa30BaTENbHBIX JOCTHKCHUN
y4aIuXxcst IPH MOJTyYeHUH OCHOBHOT'O 00IIIero 0Opa3oBaHusI.

O0mast xapakTepuCcTHKA Y4eOHOI0 NpeaMeTa, Kypca
Hacrosmas mporpamMMa 1mo MateMaTHKe Ui OCHOBHOW IIKOJbBI SIBJISIETCS JIOTHYECKUM
MPOJOHKEHUEM MPOrpaMMBbl Ul HAadallbHOM HIKOJIBI U BMECTE C HEH COCTaBIJIIET ONMCaHUE
HEIPEPHIBHOTO Kypca MaTeMaTUKH ¢ 1-ro 1o 9-i kiacc 001meo0pa3oBaTeIbHOM IIKOJIBI.

CoOeporcanue mamemamuuecko2o 06pa306anusi B OCHOBHOM 1IKoJie pOPMHUPYETCSI HA OCHOBE
COJZIepKATENbHBIX Pa3/ieloB, KOHKPETU3UPYIOIIMX COOTBETCTByrome Onoku. IIporpamma
permamMeHTHupyeT o0beM MaTepuana, 00s3aTeIbHOTO AJI H3yYeHUsI B OCHOBHOM IIKOJIE, a TAK¥Ke
JIa€T €ro pacrnpeaeneHue Mexay 5—6 u 7—9 kinaccamu.

CopepxaHue MaTeMaTHYECKOTO 0Opa30BaHUs B OCHOBHOM IIKOJIE BKJIIOYAET CIIEAYIOIINE
pasnensl: apugmemuxa, ancedopa, hyHKYuU, 6eposimHOCMb U cmamucmuxa, 2eomempus. Hapsny
C 3TUM B HETO BKJIIOUYEHBI JIBa TOTIOJHUTENBbHBIX pa3JieNa: I02UKa U MHOMCeCmsed, Mamemamuxa
8 UCMOpUu4eckoM pazeumuu, 4TO CBA3aHO C pealn3aluel Leseil OOIIeUHTEIEKTYallbHOTO U
OOIIeKyIbTYpHOTO  pa3BuTUsl  ydammxcsa. CoaepkaHue KaXKIOTO0 W3 OTHUX  PasJelioB
pa3BOpaunBaeTCsl B COAEPKATEIbHO-METOAMUYECKYIO JIMHHIO, TPOHU3BIBAIOLIYI0O BCE OCHOBHBIE
pa3zensl cofepKaHus MaTeMaTHYECKOro 00pa30BaHus HAa JAHHOW CTYNEHH 00yUeHHUsI.
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Conepkanne pazjaena «ApudmeTukay CIyKAT 0a3od Ui JaJbHEUINEro HW3y4eHUs
yUalIUMHUCS ~ MaTeMaTHKH, CIOCOOCTBYET  Pa3BUTHIO HX  JIOTHYECKOTO  MBIIIJICHHUS,
(GOpMUPOBAHUIO YMEHHUS TOJIB30BATHCS aNTOPUTMAaMH, & TAK)KE MPUOOPETCHHUIO MPAKTUISCKHIX
HABBIKOB, HEOOXOIMMBIX B TOBCETHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHCIE B OCHOBHOU
IIKOJIE CBSI3aHO C PANMOHAIBHBIMH U HUPPAMOHAIBHBIMH YHCIaMH, (OPMUPOBAHUEM
MEPBUYHBIX MPEJICTABICHUNA O JACHCTBUTEIBHOM YHUCJIE. 3aBEpPUICHUE YHWCIOBOW JIMHUM
(cucremaTH3alUs CBEICHUN O IEHCTBUTENBHBIX YHCIAX, O KOMIUIEKCHBIX YUCIIaX), TaK )K€ KakK U
OoJiee CIIOXKHBIE BOMPOCHI apudMeTuku (anroput™m EBkiMma, ocHOBHas TeopemMa apupMETUKH),
OTHECEHO K CTYIICHH 00IIIero cpeaHero (IoJHOoro) oOpa3oBaHus.

Copepxanue pasnena «Anredpa» HampabieHO Ha (QOpPMHpPOBAHUE Yy  ydalIUXCS
MaTEeMaTUYeCKOro ammapara JJisd pelieHus 3a7a4 U3 pa3HbIX pa3/ieJIOB MaTEMAaTHUKHU, CMEXHBIX
MPEIMETOB, OKPYXKAIOUIEH peanbHOCTH. SI3BIK anreOpbl MOAYEpPKUBACT 3HAYCHHE MAaTEMaTHUKU
KaK sI3bIKa JJI TOCTPOEHUSI MAaTEMaTUYECKUX MOJIENEH MPOIECCOB U SIBICHUN PEaTbHOTO MUPA.
B 3amaum wm3ydeHuss anreOppl BXOAST TakKe pPa3BUTHE AITOPUTMHUYECKOTO MBINIICHHS,
HEOOXOJUMOro, B YaCTHOCTH, JUIsl YCBOGHMSI Kypca HH(OPMATUKH, OBJaJ€HUS HaBbIKaMU
NEeNYKTUBHBIX paccyxkaeHuil. IlpeobpazoBaHue CHUMBOJIBHBIX (OPM BHOCHUT CHEHH(PUUECKHIMA
BKJIaJ[ B pa3BUTHE BOOOPAKEHUSI YHAIIUXCsl, UX CIIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPYECTBY.
B ocHOBHOW 1IKOJIE MaTepuall TPYNIUPYETCS BOKPYT PAlMOHATIBHBIX BBIPAXKEHH, a BOMPOCHI,
CBSI3aHHBIE C HPPALUOHAIBHBIMH BBIPAKCHHUSIMH, C TPUTOHOMETPUYECKUMH (YHKIUSAMU U
npeoOpa3oBaHUSIMHU, BXOAIT B COJEpKAaHUE Kypca MAaTEMATHKU HA CTapIIeil CTyleHu o0ydeHus
B LIKOJIE.

Conepxxkanne pasnena «DyHKIUU» HALEIEHO Ha MOJYYEHHE IIKOJbHUKAMHU KOHKPETHBIX
3HaHWN O (PYHKIIMU KaK BaXHEHIIEH MaTeMaTHYECKOW MOJENN ISl OMMMCAHUS M MCCIICIOBAHUS
pa3HOOOpa3HBIX MpOIeccoB. V3yueHue 3Toro Marepuaia CriocoOCTBYET Pa3BUTHIO Y YUalllUXCs
YMEHHsI HCHOJb30BaTh pPA3JMYHBIE S3BIKM MaTeMaTUKH (CJIOBECHBIN, CHMBOJUYECKHII,
rpaguveckuii), BHOCUT BKJIaI B (opMuUpOBaHWE TMPEACTABICHUH O pOJIM MAaTEeMAaTHKU B
Pa3BUTUU HUBUIN3AIUN U KYJIbTYPHIL.

Paznen «BeposSTHOCTP W CTaTUCTUKAa» — O00s3aTeIbHBIA KOMIIOHEHT MIKOJBHOTO
o0pa3oBaHMs, YCUIWBAIONIUN €ro MPUKIAAHOE W TMPAKTUYECKOE 3HAYCHHE. DTOT MarepHal
HE00XO0/IUM Mpexkae Bcero A GOpMUPOBAHMS y ydalIuXcsl (QyHKIIMOHAIBHOW TPAMOTHOCTH —
YMEHHI BOCTIPUHUMATh U KPUTHYECKH aHAIM3UPOBATH WH(MOPMAIUIO, TMPEACTABICHHYIO B
pa3IuYHBIX (QopMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHMX pEallbHBIX 3aBHCHMOCTEH,
MPOBOAUTH MPOCTEHIINE BEPOSITHOCTHBIE pacueThl. M3yueHrne oCHOB KOMOMHATOPHUKYU MTO3BOJIUT
yUYaluMcsl paccMaTpUBaTh Cydau, OCYIIECTBIAThH epedop U MOJCUET YUCia BAPUAHTOB, B TOM
YyUCle B NPOCTEHIINX NMPUKIIAIHBIX 3a1a4ax.

[Ipu u3ydyeHUH CTATUCTUKHU U BEPOSTHOCTH PACIIMPSIOTCS MPEICTABICHUS O COBPEMEHHOM
KapTUHE MHpA M METO/aX €ro MCCIeA0BaHus, (OPMUPYETCS TTOHUMAaHUE POJIM CTATUCTHKHU Kak
HCTOYHUKA COIMATBHO 3HAYMMOW HMH(OpPMAIMKM U 3aKJIAIBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO
MBIIILJICHHUS.

Llenp conmepxkanusi pasnena «l'eomerpus» — pa3BUTh y YYAIIKUXCA MPOCTPAHCTBEHHOE
BOOOpa)KEHHUE M JIOTMUECKOE MBIIICHUE IyTeM CHUCTEMaTHYeCKOro H3y4eHUs CBOWCTB
reoMeTpuueckux (Uryp Ha IJIOCKOCTH M B MPOCTPAHCTBE W MPUMEHEHHUS STUX CBONCTB IpH
peUIeHUN 3a/1ad BBIYMCIUTEIBHOTO M KOHCTPYKTHBHOTO Xapakrepa. CyllecTBeHHas pojib IMpHU
TOM OTBOJAMUTCS PpA3BUTHIO TeOMETpUYecKOM uHTyuiuu. CodeTaHue HarJsIIHOCTH CO
CTPOTOCTBIO  SIBIISIETCS HEOTHEMJIEMOM YacThI0 TIE€OMETPUYECKMX 3HaHuM. Marepuan,
oTHocsAuMica K 61okam «KoopanHaTe» U «BeKTOphI», B 3HAUNUTENLHONW CTEIIEHH HECeT B cede
MEXIPEJIMETHbIC 3HAHUS, KOTOPHIE HAXOMAAT MPUMEHEHHUE KAaK B PA3JIMUYHBIX MATEMAaTHUYECKUX
JUCLHUIIIIMHAX, TAK U B CMEXXHBIX IIPEIMETAX.



OcoOenHocThIO pazfena «Jloruka u MHOXKECTBay SBISETCS TO, YTO MPEICTAaBICHHBINA B HEM
MaTepuan MPEUMYIIECTBEHHO W3Y4aeTCs W MCIONb3YyeTCs pacHpeleieHHO — B XOJe
pPacCMOTpEHHsI Pa3IUYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIMI MaTepuan HameleH Ha
MaTEeMAaTHYECKOE PA3BUTHUE ydalIuXcs, (HOpMHpPOBAHHE y HHUX YMEHHS TOYHO, CXKATO W SICHO
M3J1araTh MbICJIIM B YCTHOM U MMUCbMEHHOW PEYH.

Paznen «MaTtematuka B HCTOPMYECKOM pa3BUTHM» MpeaHa3HadeH s (OpMHUPOBAHUS
MPEJICTAaBICHU O MaTeMaTHKe KaK YacTh YeJOBEUYEeCKOW KYNbTYpbI, JJIsi OOIIEro pa3BUTHS
HIKOJILHUKOB, JUIS CO3JaHUsl KyJIbTYpHO-HUCTOpUYECKOMl cpensl oOydyenus. Ha Hero He
BBIJIETISIETCS] CHEIUAIbHBIX YPOKOB, YCBOEHHE €r0 HE KOHTPOJUPYETCSs, HO COJEp>KaHUE ITOTrO
pazzena OopraHuyYHO MPUCYTCTBYET B Y4EOHOM Ipoliecce KaK CBOEro poja ryMaHUTAapHBIH (HoH
IIPH PACCMOTPEHHUH MPOOIEMAaTUKH OCHOBHOTO COJIEPKAaHUSI MAaTEMAaTUYECKOTO OOPa30BaHMSI.
Ilennocmmnuie opuenmupbsl cooeprcanus yuedHozo npeomema

Maremartnueckoe oOpa3oBaHUE UTpPaeT BaXHYI pPOJIb Kak B MPAKTUYECKOH, TaK H B
JyXOBHOM XKU3HU o01ecTBa. [IpakTrdeckas cTOpoHa MAaTEMAaTHUECKOTO 00pa30BaHUs CBsS3aHa C
dbopMupoBaHHEM CIOCOOOB MAESITETBHOCTH, JYXOBHAs — C HHTEIUIEKTyaJbHBIM pPa3BUTHEM
4yenoBeKa, GOpMHPOBAHUEM XapaKTepa U oOIIeH KyJIbTYypPHI.

[TpakTHyeckasi MOJIE3HOCTh MaTeMaTHKU OOYCIIOBJIEHA TE€M, YTO €€ MPEIMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE  CTPYKTYpPbl ~ peajbHOTO  MHpa: MPOCTPAHCTBEHHbIE  (GOPMBI U
KOJIMYECTBEHHBIC OTHOIICHHS] — OT MPOCTEHIINX, YCBAUBAEMbIX B HETIOCPEICTBEHHOM OIIBITE,
JI0 TOCTATOYHO CIIOKHBIX, HEOOXOUMBIX JIJIsl Pa3BUTHS HAYYHBIX U TEXHOJIOTHYECKHUX uaeu. bes
KOHKPETHBIX MaTEeMAaTUYECKUX 3HAHWUHU 3aTPyJHEHO MOHWMAHUE NMPHUHIIUIIOB YCTPOMCTBA U HC-
MOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE H HMHTEpIpETalus pa3sHooOpa3HOi
COITMATbHOM, SKOHOMHUYECKOH, MOJUTHUYECKOH HMH(pOpMaIuu, ManodpQekTuBHA TOBCETHEBHAS
IpaKTUYecKasl NeATeNbHOCTh. Kax/aoMy 4enoBeKy B CBOEH >KM3HU NPUXOIUTCS BBINOTHSTDH
JIOCTaTOYHO CJIOKHBIE PAcUeThl, HAXOJAUTh B CIPABOUYHUKAX HYXHbIe (GOPMYIIbI U MPUMEHSThH
UX, BIAJETh MPAKTUYECKUMH MpUEMaMH F€OMETPUUYECKUX HW3MEpPEHUN M MOCTPOCHUH, YUTATh
UHPOPMALIMIO, TPEACTABICHHYI0O B BHJIY TaOmul, JAuarpammMm, TIpauKoB, IOHUMATbH
BEPOSATHOCTHBIN XapakTep CIyYaiHBIX COOBITUH, COCTABIATH HECIOXKHBIC AITOPUTMBI U JP.

be3s 06a3oBoil MaTeMaTHYeCKOW MOATOTOBKM HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM. B 1IKolle MaTeMaTuka CIyXHUT OMOPHBIM IIPEIMETOM JJIs U3Y4eHUs
CMEXHBIX JUCIMUIUIMH. B MOCICMIKONBHON JKU3HH PEaTbHOW HEOOXOAMMOCTBHIO B HAIIM JTHH
SABJISICTCSI ~ HENpEphIBHOE  oOpa3oBaHWe, UYTO  TpeOyeT  MOJHOICHHOW  0a30BOi
0011e00pa3oBaTeIbHON TOJITOTOBKH, B TOM YHUCJIE U MaTeMaTudeckoi. M HakoHel, Bce OoJibiie
CHEeIMaIbHOCTeH, TI/le HeoOXoIuM  BBICOKMHM  ypoBeHb  00Opa3oBaHHs, CBSI3aHO C
HEIMOCPE/ICTBEHHBIM TMPUMEHCHHEM MaTeMaTUKH (PKOHOMHKA, Ou3Hec, (uHAHCH, (H3MKa,
XUMUS, TEXHUKA, HH(HOPMATHKA, OUOJIOTHSI, TICUXOJIOTHS U JIp.). Takum 00pa3zom, pacmupsiercs
KPYT MKOJBHUKOB, IJIsl KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM MTPEIMETOM.

JJist )KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBIIICTCS (DOPMHUPOBAHHE MATEMATUIECKOTO
CTHWJISL MBIIIUICHHUS, TIPOSIBIISIONIETOCS B OMPEIEICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce ma-
TEMaTUYECKON JEesTeIbHOCTH B apCeHal IMPUEMOB M METOIOB YEJIOBEYECKOTO MBIIIICHHUS
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKLUUA U JAETyKIUs, 0000IIeHne U KOHKPETU3allus,
aHaJIM3 U CHUHTE3, Kilaccudukaiys u cucremMaTu3anus, abcTparupoBanue u aHajgorusi. OObeKTh
MaTeMaTHYeCKUX YMO3AKIIOUEHUH U TpaBuiIa MX KOHCTPYUPOBAHHUS BCKPHIBAIOT MEXAaHU3M
JOTUYECKNX TMOCTPOCHHM, BBIPAOATBIBAIOT YMEHUs (HOpMYIHpOBaTh, OOOCHOBBIBATH H
JOKa3bIBaTh CYXKIEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE MbIIUIeHUEe. Bemymas ponib
MPUHAJICKAT MaTeMaTUKe B (OPMUPOBAHUU AITOPUTMHYECKOTO MBIIUICHUS ¥ BOCHUTAHHUH
YMEHHI JEeWCTBOBAThH MO 33/JIaHHOMY QJTOPUTMY M KOHCTPYHPOBATh HOBBIC. B xone pernieHus



3aJad — OCHOBHOHM y4eOHOW JeATENIbHOCTH Ha YpOKaX MAaTeMaTHKH — Pa3BUBAIOTCS
TBOpPYCCKad U MpUKJIaaHasA CTOPOHbI MBIIIJICHUA.

OOydenue MaTeMaTUKe JaeT BO3MOXKHOCTh Pa3BUBATh y YUYAIIMXCS TOUHYIO, SKOHOMHYIO U
UHPOPMATUBHYIO peyb, YMEHUE OTOMpaTh Haubojee MOIXOAAIINE S3BIKOBBIE (B YAaCTHOCTH,
CUMBOJIMYECKHUE, TPAaPUUECKHE) CPEICTRA.

Marematrnueckoe 00pa3oBaHHWE BHOCHUT CBOM BKJIaa B (OPMHPOBAHUE OOIICH KYJIbTYpPHI
yenmoBeka. HeoOXOAWMBIM KOMIIOHEHTOM OOINEeH KYJIbTyphl B COBPEMEHHOM TOJIKOBAaHHH
SBIISIETCS. 00Iee 3HAKOMCTBO C METOJAMH ITO3HAHWS JIEHCTBHTEIBHOCTH, MPEICTAaBICHHUE O
npeMeTe W METOJe MaTEeMAaTHKH, €r0 OTIUYHS OT METOJOB €CTECTBCHHBIX M T'yMaHUTApPHBIX
HayK, 00 OCOOCHHOCTSIX TPUMEHCHHUS MATEMAaTHUKW Il PEIICHHUS HAyYHBIX M TPUKIATHBIX
3amad.

I/ISyIIeHI/IC MaTeMaTHuKu CHOCOGCTByeT 9CTCTUYCCKOMY BOCHHUTAHWIO YCJIOBCKA, TIOHUMAHUIO
KpPacoThl M M3SIIECTBA MAaTEMATUYECKUX DPACCYXIACHUH, BOCHPUSATHIO T€OMETPUUYECKUX (OopM,
YCBOCHHIO UJIEU CHMMETPUH.

Hcropuss pa3BUTHS MaTEMaTHYECKOTO 3HAHUS JaeT BO3MOXKHOCTH TIOMOJNHUTH 3arac
UCTOPHUKO-HAYYHBIX 3HAHUH IIKOJIHLHUKOB, CPOPMHUPOBATH Y HUX MPEICTABICHHUS O MaTeMaTHKE
KaK 4aCTH OOIICUYEIOBEUECKOW KYIbTYpbl. 3HAKOMCTBO C OCHOBHBIMH HUCTOPHYECKHMH BEXaMH
BO3HUKHOBEHUS M Pa3BUTHUSI MATEMaTHUECKOW HAYKH, C UCTOPHUEH BEIMKHX OTKPHITUH, HIMEHAMHU
Jro/iel, TBOPUBIIMX HAyKy, JOJDKHO BOMTH B MHTEIUICKTYaJIbHBIA Oarak KakJoro KyJabTYPHOTO
YeloBeKa.

Onucanue mecta yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHe

Ha u3ydyeHne mMareMaTiku B OCHOBHOM IIIKOJIE OTBOJMT 5 Y4eOHBIX 4YAacOB B HENETIO B
TEUEHUE KaxJoro rojaa oOydeHus, Bcero 875 ypokKoB, B KJaccax C TOBBIIICHHOM
MaTeMaTHYeCKOM MOATOTOBKON M B CIIELUATU3UPOBAHHBIX KJIaccaX pacIIUpEHUE U yriryOJeHue
y4eOHOro Marepuaja TPOM3BOIUTCA 3a CY€T YacTd, (opmupyemon o00pa3oBaTEIbLHBIM
YUPEXKIEHUEM.

B cootBerctBun ¢ TpeboBaHusiMu DeneparabHOr0 TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 00miero odpa3oBanus npeamer «MaTeMaTuka» uzydaercst ¢ 5-ro mo 9-u
KJlacc B BUJE CIEAYIOMIMX Y4eOHBIX KypcoB: 5—6 kiacc — «MaremaTukay (MHTErpUpPOBAHHBIN
npeamer), 7-9 kinaccax npenmer «Maremaruka» (Anredpa u ['eomerpus).

Pacnpenenenue yaeOHOro BpeMEHU MEXAY TUMH NIPeIMETaMU IIPECTABICHO B Ta0IUIIE.

Knaccebr | [Ipeamerst MaremaTnyeckoro | Koauuectso  vacos Ha  CTYIIEHH
HHUKJIA OCHOBHOI'0 00pa3oBaHus

5-6 Maremaruka 350

7-9 Anrebpa 315
I'eomerpus 210

Bcero 875

[Ipenmer «MaremaTrka» B 5—6 Ki1accax BKJIIOYAeT apuPMETUUECKHI MaTepUal, 3J1eMEHThH
areOpbl U TEOMETPHH, a TAK)KE DJIEMEHTHI BEPOSTHOCTHO-CTATUCTUYECKON JINHUH.



[Tpenver «Anre6pa» BKIIOYAET HEKOTOpPbIE BOMPOCH apU(METHKH, pa3BUBAIOLINE
YHUCIIOBYIO JIMHUIO 5—6 KIIAcCOB, COOCTBEHHO aireOpandyecKkuil MaTepual, 3JIeMEHTapHBIC
(GyHKLNH, a TAKKE DIIEMEHTHI BEPOATHOCTHO-CTATUCTHYECKON JIMHUH.

B pamkax yuebHoro mpenmera «l'eoMeTpus» TpPaTUIIMOHHO H3YYarOTCS EBKJIMIOBA
TEOMETPHSI, JIEMEHTHI BEKTOPHOU ainreOpbl, reOMEeTPUIECKHE MPeoOpa3oBaHMUs.

N3ydeHune BeposSATHOCTHO-CTATUCTUYECKOTO MaTeprualia OTHECEHO K 5—O6, Kk 7—9 knaccam.

B kmaccax, rae o0y4aroTcst JeTH ¢ 3aJep)KKOM MCUXUYecKoro pa3Butus co crarycom OB3,
OCYIIECTBIISIOTCA CIEIUAIbHbIE 00pa30BaTeIbHbIE YCIOBHSL.

CrnernuanpHbie 00pa3oBaTeNIbHBIC yCIOBUS i oOydenus nereii ¢ 3[1P

paloHaIbHas 103MpPOBKa Ha YPOKe coJiepKaHusl yueOHOro MaTepuraia,

JneTanu3anus yueOHOro MmaTepuana M IOHIaroBasi TaKTHKAa NMPU W3YYEHUU HOBOM TEMBI;
OompiIMe Mo o0beMy 3aJaHus MpejyiaraTb B BUAE 3aMEJICHHBIX YacTel, KOHTPOJIUPOBATh X0
paboThl, HaJ KaXKA0H YaCThIO BHOCS HEOOXOMMbIE KOPPEKTHBBI;

COKpAIIICHHBIC 3aJJaHHs, HAIIPABJICHHBIC HA YCBOCHHUE KITFOUEBBIX TTOHSTHIA;

MPEIOCTaBIEHUE  JOMOJIHUTEIBLHOTO  BPEMEHU JUIsl  3aBEpIICHUS  3aJaHusl, yd4er
paboTocmocoOHOCTH pebeHKa, 3aMeIICHHOCTh TeMIIa 00y4eHUS;

MaKCcHUMaJbHas OMopa Ha MPAKTHUUYECKYIO IeATETHHOCTh U OIBIT YUCHUKA,

JOTIOTHUTEIbHBIE MHOTOKPATHBIE YIPaXXHEHUS ISl 3aKpEIUICHHs] MaTepHaa;

IUTaHBI — QITOPUTMBI U CXEMBI BBITTOJIHEHHUS (HArJISIAHbIE, CJIOBECHBIE);

CO37IaHHEe TPOOJIEMHBIX CHUTYaIluld, HETPAIUIUOHHON (opMbI pabOTHI Ha ypoKe A
npoUIAKTUKY NTEPEYTOMIICHHS, TPEOI0JICHUSI HETaTUBU3Ma;

WHAWBUAyalIbHAS TIOMOINb B CIy4asX 3aTPYAHEHUS, TOYHOCTh U KPATKOCTh HHCTPYKIIHH 1O
BBITIOJTHEHHIO 331aHHUS,;

camocTosiTenibHas paboTta, paboTra B mapax € B3aUMOIIPOBEPKOH M OOCYKICHHEM
BBITIOJTHEHMU S 3a/1aHNUS;

ONaronpusATHBIA TCUXOJOTMYECKHM KIMMAaT Ha YpOKe, OIopa Ha HMOILMOHAIbHOE
BOCTIPUSATHUE;

HIQISIIIAA OIIEHOYHBIA PEXXHUM B TOM 00JIaCTH, B KOTOPOH yCIIeXu peOeHKa HE BEJIUKH;

ONTHMaJbHAas CMEHa BHUAOB 3aJaHUN (ITO3HABATENIbHBIX, BEpPOANbHBIX, HUIPOBBIX U
NPAaKTUYECKHX ), TPUMEHEHHE MYJIbTUCCHCOPHOM TEXHUKH OOY4YEeHHs BO3JCHCTBYS B Ipolecce
00y4yeHHsI Ha BCe KaHAJIbl BOCHIPUATHS peOeHKa: CIIyX, 3peHHUe, OCA3aHue.

dopMupOBaHUE MOTHBALUU K y4eOHOU NEsTEIbHOCTH, MPUMEHEHHE CUCTEMBI MOOIIPEHUA:
NpOSIBJICHUE TOJACPKKH UM ONOOpEHHus, CO3JaHHE CHTyallud YcCIiexa, HCIOIb30BaHue
pa3HO00pa3us MPUEMOB BKIIFOUCHHS peOCHKa B yUeOHYIO JCSITEIIBHOCTD;

CrernuanbHbIe YCIOBHUS MPOBEICHUS TEKYIICH, TPOMEKYTOUYHONH M MTOTOBOM (IO WTOTaM
ocsoeHust AOIT HOO) arrecranuu ob6yuatomuxcs ¢ 3[1P Bkiro4aroT:

oco0yro ¢opMy OpraHu3allMi aTTECTAIlMU (B MaJOW TpyIe, HHANBUIAYAIbHYIO) C YIETOM
0c00BbIX 00pa30BaTENbHBIX MOTPEOHOCTEH W MHIUBUAYAIBHBIX OCOOCHHOCTEH O00y4aromuXcs ¢
3I1P;

MPUBBIYHYIO 00CTAaHOBKY B KJlacce (MMPUCYTCTBUE CBOETO YUHUTENs, HATMYNE MPUBBIYHBIX IS
00y4aromuxcsi MHECTUYECKUX OIOpP: HATJIATHBIX CXEM, IIa0JIOHOB OOIIET0 XO7a BBITOJHEHHS
3a7laHuMN );

MPUCYTCTBHE B Hayase paboThl ATana o01Ieil opraHnu3alnnu AesiTeIbHOCTH;

aJanTUPOBAHUE WHCTPYKIIMM C YYETOM OCOOBIX 00pa3oBaTeNbHBIX IOTPEOHOCTEH W
WHIUBHUIYAIBHBIX TPYAHOCTEH oOydarommxcs ¢ 3I1P:

1) ynporienue GpopMyaupOBOK MO TPAMMATHIECKOMY U CEMAaHTHYECKOMY O(OPMIICHHIO;



2) ympolieHHe MHOTO3BEHHEBOW HWHCTPYKIMU IOCPEIACTBOM JIE€J€HHSI €€ Ha KOPOTKHE
CMBICJIOBBIC CANMHUIIBI, 3aJa0IHEC ITIO3TAITHOCTD (HOLHaFOBOCTB) BBIINIOJIHCHUSA 3aaHUA,

3) B JOmoONHEHHE K NMHCbMEHHOW HMHCTPYKIMH K 3aJaHHI0, IpU HEOOXOJMMOCTH, OHA
JOMOJIHUTCIIBHO MPOYUTHIBACTCA TI€AArorom BCJIYX B MCHAJICHHOM TCMIIC C UYCTKHUMU
CMBICJIOBBIMHU aKIICHTAMU,

MpU HEOOXOAMMOCTH aIalITUPOBAHUE TEKCTA 3aJIaHUsI C YUYETOM OCOOBIX 00pa30BaTeIbHBIX
NMOTpeOHOCTEN U MHAUBUAYAITBHBIX TpynHOCTeH oOyuatomuxcs ¢ 3[1P (6onee kpynHbIid mpudr,
YETKOE OTTPaHUuYEHUE OJHOTO 33JaHUS OT JPYroro; ympoiueHue (GOopMyJIHPOBOK 3aJaHUS IO
rpaMMaTHYECKOMY U CEMaHTHYECKOMY O(OPMIICHHIO H JIp.);

pu HEOOXOJAMMOCTH TpeocTaBieHue AUQHEePEHIINPOBAHHON MOMOIIU: CTUMYJIHPYIOMIEH
(omoOpenne, HSMOIMOHAIBHAS TOJJEP)KKA), OpraHusyioulei (ImpuBiIeueHHE BHHUMAaHUS,
KOHICHTPUPOBAHNUC HA BBIITOJIHCHHUN pa6OTI>I, HAaIIOMHWHAaHUE O H€O6XO,Z[I/IMOCTI/I CaMOHpOBepKI/I),
HanpaBJIAoNIeH (MOBTOPEHHNE U Pa3bsICHEHNE HHCTPYKIIUH K 33/1aHUIO);

YBCIMYCHUC BPCMCHH HA BBITIOJITHCHUC SaHaHHﬁ;

BO3MOXKHOCTh OpraHu3aiiu KopoTkoro mepepbiBa (10-15 muH) mpu HapacTaHuM B
MOBE/IEHNU peOeHKa MPOSBICHUIN YTOMIICHUS, HCTOIICHHUS,

HEJOMYCTUMBIMU  SIBJISIIOTCS ~ HETaTHBHBIE PEAKIMU CO CTOPOHBI IEJarora, Co3JaaHue
CUTYalui, MPUBOASIINX K SIMOIIMOHATILHOMY TPaBMUPOBAHHIO peOCHKA.

1. Ilnanupyembie pe3yJIbTaThl 0CBOEHHS Y4eOHOro npeamera «MareMaTuka
JIn4HOCTHBIE, MeTanpeMeTHbIE U TpPeIMeTHbIe Pe3yJbTAaThbl OCBOCHHUSI Y4eOHOIO0
npeamera «MaTemMaTHKa»

JINYHOCTHBIE pe3yJIbTaThl:

1.Poccuiickass TpaxxgaHCKass WIACHTHYHOCTH (MATPUOTH3M, yBakeHHE K OTeuecTBy, K
IPOIJIOMY M HACTOSIILIEMY MHOTOHALIMOHAIBHOIO Hapoja Poccun, 4yBCTBO OTBETCTBEHHOCTH U
nonara nepen Ponunol, naeHtudukanus ceOs B KauecTBe rpaxaaHuHa Poccun, cyObeKTHBHAsS
3HAYMMOCTh HCIOJb30BaHUS PYCCKOTO sI3blKa U S3bIKOB HapoaoB Poccum, oco3HaHue u
OILIYIICHWE JIMYHOCTHOM CONMPHUYACTHOCTH CyanOe poccuiickoro Hapozga). Oco3HaHHe
THUYECKON NPUHAIJICKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYIbTYPhl CBOETO HapoJia, CBOETO Kpasd,
OCHOB KYJBTYPHOTO Haclieus HapoJoB Poccum u uenoBedecTBa (MACHTUYHOCTH YEIOBEKA C
POCCUICKOM MHOTOHAallMOHAJIBHOW  KYJIBTYPOM, CONPHUYACTHOCTL MCTOPUU HAPOAOB U
rOCyJapcTB, HaxXOAMBIIUXCS Ha TEPPUTOPUM COBpeMeHHoW Poccum); wuHTEpHOpHU3aIMs
IYMaHUCTUYECKHUX, JEMOKPAaTHYECKUX M TPAJAULUOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO
poccuiickoro obmectBa. OCO3HaHHOE, YBaXHUTEIbHOE M J0OpOXKEIATENbHOE OTHOILEHHE K
UCTOPUH, KYJIbTYpE, PEJIUIHM, TPATULMIM, A3bIKaM, LIEHHOCTAM HapoaoB Poccunm um HapoioB
MHpa.

2. 'OTOBHOCTH M CIIOCOOHOCTH OOYYAIOMIMXCS K CAMOPA3BUTHIO M CaMOOOPA30BaHHUIO HA
OCHOBE MOTHMBALMU K OOYYCHHMIO W TIO3HAHUIO; TOTOBHOCTH M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOCHUIO JajbHEHIeH WHAMBUIYAIbHOH TpaeKTopuu oOpazoBaHHs Ha 0Oase
OpPUEHTHPOBKU B MHpe npodeccuii u npopecCuOHATBHBIX MIPEANOYTEHUH, C YYETOM YCTOHYHMBBIX
II03HABATENbHBIX HHTEPECOB.

3. Pa3zBuToe MopallbHOE CO3HAHHME M KOMIIETEHTHOCTh B PEILIEHUU MOpPAIbHBIX MpoOsIeM
Ha OCHOBE JIMYHOCTHOIO BBIOOpa, (POPMHUPOBAHME HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO
IIOBEJICHUS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIKaM
(crtocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAXKHTEIHHOE
OTHOILIEHHE K PETUTUO3HBIM YyBCTBaM, B3IJIAZaM JIO/ICH MM UX OTCYTCTBHIO; 3HAHHE OCHOBHBIX
HOPM MOpaJIM, HPAaBCTBEHHBIX, MAYXOBHBIX HJICAJIOB, XPAaHUMBIX B KYJIBTYPHBIX TPaJUIUIX
HapoaoB Poccuy, rOTOBHOCTh HA X OCHOBE K CO3HATEIbHOMY CaMOOIPAaHMYEHUIO B MOCTYIIKAX,
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MOBEJICHUU, PACTOUYUTEILHOM TMOTPEOUTENHCTBE;, CHOPMUPOBAHHOCTD TIPEICTaBICHUA 00
OCHOBAaX CBETCKOU ATHKH, KYJIbTYPbI TPAIUIIMOHHBIX PEIUTUN, UX POJIH B Pa3BUTUU KYJIBTYPHI U
ucropun Poccum M uenoBeuecTBa, B CTAaHOBJICHUM TPAXXKTAHCKOTO OOIIECTBA M POCCHUICKON
rOCYy/IapCTBEHHOCTH; TOHUMAaHWE 3HAYCHUS HPABCTBEHHOCTH, BEPhl W PEIWTUU B JKU3HU
4yenoBeka, ceMbr u obOmecTtBa). CHOpMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOLICHHS K YYEHHIO;
YBa)XXUTEIHLHOTO OTHOLIEHUS K TPYAY, HAJIUYHUE OIbITA y4acTUsl B COLMAIBLHO 3HAYUMOM TPY/JIE.
Oco3HaHue 3HAYCHUS] CEMbU B JKM3HHU YEJIOBEKA M OOIIECTBa, MPUHITHE IIEHHOCTH CEMEWHOU
KU3HU, YBOKUTEIbHOE U 3a00TJINBOE OTHOIIIEHUE K WIEHAM CBOEH CEMBbH.

4. ChopMHUPOBAaHHOCTH LEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAayKd U OOIIECTBEHHON MPAaKTHKH, YYUTHIBAIOLIETO COIMAJIbHOE,
KyJIBTYpHOE, A3BIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MHUPA.

5. Oco3HaHHOE, YBaXXUTEIBHOE U J00pOXKeTaTeIbHOE OTHOLICHHUE K APYrOMY YeJIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHUIO, KYIbTYpE, A3BIKY, BEpe, IPaXAaHCKON Mo3uIu. ['0TOBHOCTD U
CIIOCOOHOCTh BECTH JHAJNOT C JAPYTUMHU JTIOJbMH U JIOCTHTaTh B HEM B3aWMOIIOHUMAaHUS
(umenTHdUKamMs cebs KaK ~ TOJIHOMPABHOTO  CyObekTa  OOIIEHWs, TOTOBHOCTh K
KOHCTPYHpPOBaHUIO 00pasa MmapTHepa MO JMajiory, TOTOBHOCTh K KOHCTPYMpOBaHHIO oOpasza
JOIYCTUMBIX CIIOCOOOB JUaora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpoliecca Juajiora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MPOIEAyp, TOTOBHOCTb M CIOCOOHOCTb K BEIECHUIO
IIEPETOBOPOB).

6. OCBOGHHOCTH COIIMAJBHBIX HOPM, NpPaBUJ TOBEACHUs, posield U (GopM counmambHOM
KHU3HU B TPyNmax M cooOIIecTBax. Y4yacTue B IIKOJIHHOM CaMOYIPABJICHUU U OOIECTBEHHOM
JKU3HA B TIpENeNiax BO3PACTHBIX KOMIIETCHIMH C Y4€TOM PETHOHANBHBIX, STHOKYJIBTYPHBIX,
COIIMAIPHBIX W JKOHOMHUYECKHX OCOOCHHOCTeH ((popMuUpoBaHME TOTOBHOCTH K YYacTHIO B
polecce YHOpsSAOYSHHs] COLUANBHBIX CBSA3€HM M OTHOIIEHUH, B KOTOpPbIE BKJIIOUYEHBI U KOTOPHIE
GbopMUpPYIOT caMU ydyallMecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE TPaKIAHCKOE YydacTue,
TOTOBHOCTb y4acTBOBATh B JKU3HENEATEIHHOCTH MOAPOCTKOBOIO OOIIECTBEHHOTO 00bEIUHEHMS,
MPOAYKTUBHO  B3aWMOJEWCTBYIOLIETO  C  COUMAJIBHOM  CpeaoM U COUUAIBHBIMHU
UHCTUTYTaMH;HIeHTH(UKaKs ceds B KauecTBe CYObEKTa COIMAJIbHBIX NpPeoOpa3oBaHUM,
OCBOCHHME KOMIIETEHTHOCTEHd B cdepe OpraHu3aTOPCKON IEesATEIbHOCTH; WHTEPHOPH3ALIUs
LIEHHOCTE! CO3UJATEIbHOIO OTHOLIEHUS K OKPYXKAIOIIEW IEUCTBUTEIBHOCTH, LIEHHOCTEH
COLMAIILHOTO TBOPYECTBA, LIEHHOCTU NMPOAYKTUBHOM OpPraHU3aIllMl COBMECTHOH IESTEIbHOCTH,
camopealn3aliy B TPYIe U OpraHU3aliy, [ICHHOCTH «IPYroro» Kak paBHOIPABHOTO MapTHEPA,
dbopMupoBaHHE KOMIIETEHUMH aHajau3a, MPOEKTUPOBAHMS, OPraHU3alUMU JEATEIbHOCTH,
pediekcu U3MEHEHHM, CITOCOO0B B3aMMOBBITOJHOTO COTPYIHHUYECTBA, CIIOCOOOB peaau3aiiu
COOCTBEHHOTO JIMJIEPCKOTO MMOTEHIIANIA).

7.  CdopMHpPOBaHHOCTH LEHHOCTH 370pPOBOr0 M Oe30macHOro o0pas3a >KU3HH;
WHTEPUOpU3AIHS TPABHI HHIWBUIYaTbHOTO W KOJUICKTHBHOTO O€30MAaCHOTO IOBEACHUS B
Ype3BBIYANHBIX CHTYAIUSIX, YTPOXKAIOMINX XU3HU U 37J0POBBIO JIOJCH, MPaBU TOBEACHUS HA
TPAHCIIOPTE U HA JIOPOTax.

8. Pa3BUTOCTh 3CTETHMYECKOTO CO3HAHHUS Yepe3 OCBOEHHUE XYIOXKECTBEHHOTO HaCIlIeIus
HapoaoB Poccun u Mupa, TBOPUYECKOM IESATENbHOCTH ICTETHUUYECKOTO XapakTepa (CIocOoOHOCTh
MOHUMATh XYA0KECTBEHHbIE MPOU3BEICHUS, OTPAXKAIOIINE Pa3Hble 3THOKYJIbTYPHBIE TPAIUIUY;
c(hOpMUPOBAHHOCTh OCHOB XYJIO)KECTBEHHON KYJIBTYPhl OOYYAIOMIMXCS KaK YacTh MX oOmen
TYXOBHOM KYJIBTYpBl, Kak 0CO0Oro crocoba MO3HaHMS >KU3HW M CpPEICTBa OpraHU3aIUH
OOIIEHUs; ACTETUYECKOE, HMOIMOHATBHO-IIEHHOCTHOE BHUACHUE OKPYXKAIOIIEro MHpa;
CIOCOOHOCTH K 3MOLIMOHATIBHO-IICHHOCTHOMY OCBOCHHIO MHUPA, CAMOBBIPAKCHUIO 1 OPHEHTAIMN
B XY/I0)KECTBEHHOM M HPABCTBEHHOM IPOCTPAHCTBE KYJIbTYPbI; YBAKEHUE K UCTOPUU KYIbTYPHI
cBoero OredecTBa, BHIPAKEHHOM B TOM YHCIIE€ B TOHMMaHUU KPacOThI YeJIOBEKa; MOTPEOHOCTh B
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OOIIEHUH C XyJI0’KECTBEHHBIMU NIPOU3BEICHUSIMU, CPOPMHUPOBAHHOCTb AKTUBHOI'O OTHOIIEHUS K
TPaAULUAM XyI0KECTBEHHON KYJIbTYPbI KaK CMBICIIOBOM, 3CTETUYECKOU U JINYHOCTHO-3HAUMMOU
LIEHHOCTH).

9.  CdhopMuUpOBaHHOCTH OCHOB  DKOJIOTHUECKOW  KYIbTYpPBl, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO OKOJOTMYECKOIO MBIIUICHHs, HAIWYUE OIbITa HKOJIOTHYECKU
OPUEHTHPOBAHHON pe(IIEKCHBHO-OLICHOYHOM M TNPAKTHYECKOW AEATENbHOCTH B JKU3HEHHBIX
CUTYaLUsAX
(TOTOBHOCTb K MCCIIEJJOBAHUIO IPHUPOJBI, K 3aHATHSAM CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K
XYJO’KECTBEHHO-ICTETUUECKOMY OTPaKCHUIO IPUPOJIBI, K 3aHATHAM TYypHU3MOM, B TOM 4YHCIIE
9KOTYPU3MOM, K OCYILECTBIECHUIO IPUPOAOOXPAHHON AEATEIBHOCTH).

MeTtanpeamMeTHble pe3yJbTaThl:

Pecynamuenvie ynugepcanvnsle yueonvle 0eiicmeus

1. VYMmeHHe caMOCTOSTEIBHO ONPEACNATh LN 00y4eHUs, CTaBUTh M (OPMYIHPOBATH
HOBBIC 33/1a4M B y4eOe U MO3HABATEIBHON JeSITeIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOCH
MO3HABATENBHON eaTebHOCTH. OOyJalonuiicss CMOKET:

e aHAIM3UPOBATh CYIIECTBYIOIIME W IUIAHUPOBaTh Oyayuliue o00pa3oBaTEbHBIE
pE3yNbTaTHI,

® HIEeHTU(DHUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEIEIATH TJIABHYIO MPOOJIEMY;

® BBLIIBUTaTh BEPCUU PEIICHHS MTPOOJIEMBI, (HOPMYIHPOBATH TUIIOTE3HI, IPEIBOCXHINATH
KOHEYHBIN pe3yJIbTaT;

® CTaBUThH LIEJb JEATEILHOCTH HAa OCHOBE OIPEEIICHHONW MPOoOIeMbl U CYIIECTBYIOIINX
BO3MOXKHOCTEI;

e (dopMynupoBaTh y4eOHBIE 3aJaud KaK IIIard JOCTHXKCHHS TMOCTABICHHOW IIeNU
NesITeTbHOCTH;

e 00OCHOBBIBaTh II€JIEBbIC OPUEHTUPHl W MPHOPUTETHl CChUIKAMHU Ha LIEHHOCTH,
yKa3bIBasg U 00OCHOBBIBAS JIOTHYECKYIO MOCIIEA0BATENFHOCTD IIAT0B.

2. VYMeHHE CaMOCTOSITeNbHO IUIAHHPOBATh MYTHU JIOCTMDKCHUS IIeNiel, B TOM YHCIIe
JIbTEpPHATHUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(eKTUBHBIE CITIOCOOBI pEIIeHUsT YUeOHbIX U
MO3HABATENbHBIX 33/1a4. OOyJaoUNiics CMOXKET:

e ompenensTh HEOOXOAUMBIE JeWcTBUE(S) B  COOTBETCTBHM C  y4eOHOW U
MO3HABATENILHON 3a7aueii M COCTABIIATH aJITOPUTM UX BBITIOTHEHUS;

e 00OCHOBBIBATh M OCYIICCTBIIATH BhIOOp Hanbosee 3PGHEeKTUBHBIX CIIOCOOOB PEIICHUS
yueOHBIX U MMO3HABATEIHHBIX 3a/a4;

® OMpeAensiTh/HaXOqUTh, B TOM YHUCJIE€ W3 NPEIOKEHHBIX BAapUAHTOB, YCIOBHS IS
BBITIOJTHCHHS YI4EOHOU U MMO3HABATEIHLHOM 3aa4H;

e BbICTpanBaTh >KU3HEHHBIE IJIAaHBI Ha KpaTKOCpOUHOe Oynyiiee (3asBISATH IEJIEBHIE
OpPUEHTHUPHI, CTABUTH aJIEKBaTHBIE UM 3aJ]aud U MpeAJiarath J1eHCTBUS, yKa3biBasi 1 00OCHOBBIBas
JIOTHYECKYIO MOCIIEJOBATEIbHOCTD 1IaroB);

e BpIOMpaTh M3  TPEUVIOKEHHBIX  BAPUAHTOB U CAMOCTOSITENIbBHO  HMCKaTh
CpeICcTBa/pecypcehl AJisl pelIeHUs 3a7aun/JOCTHKEHUS 1IeIH;

® COCTaBIATh IUIAH pEIICHUs TPoOJeMbl (BBIIOJHEHUS TIPOCKTA, MPOBEICHUS
WCCJICIOBAHMS);

e OMpeAeNsATh MOTCHIIMAIBHBIC 3aTPYAHCHUS MPU PEIICHUN YIeOHOUM U MO3HABATEIILHON
3a/1a4¥l ¥ HaXOJUTh CPEACTBA JUIsI UX YCTPAHCHHUS,

® ONUCHIBATH CBOM ONBIT, OGOpMIss €ro s TMepefadyd APYyruM JIOAsSM B BHJE
TEXHOJIOTHH PEHICHUS MPAKTUIECKHUX 33]a4 OTMPE/ICIIEHHOTO K1acca;
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® IUTAHUPOBATh M KOPPEKTHPOBATh CBOI WHAMBHAYAJIbHYIO 00pa3oBaTElbHYIO
TPAEeKTOPHIO.

3. YMeHuW€ COOTHOCUTh CBOM JICUCTBUS C IUIAHUPYEMBIMHU  pe3yJibTaTaMH,
OCYIIECTBIISITh KOHTPOJIb CBOEH AESITEIbHOCTH B MPOIIecce JOCTUKEHUS pe3yibTara, OnpeaessiTh
CrocoObl IEUCTBUI B paMKax MPEJI0KEHHBIX YCIOBHH M TpeOOBaHUM, KOPPEKTHPOBATH CBOU
NEHCTBHUS B COOTBETCTBHH C U3MEHSIOIIEH s cuTyarneil. OOydaronuiicss CMOKET:

® OMpeAensiTh COBMECTHO C TEJaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
Pe3yNbTaTOB U KPUTEPHUH OLICHKU CBOEH yueOHO! JesITeIbHOCTH;

e cucTeMaTu3upoBarh (B TOM 4YHCJIE BBHIOMpAaTh NPHOPUTETHBIE) KPUTEPUH
IUTAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH JNEATENbHOCTH;

e 0oTOMpaTh WHCTPYMEHTHI JJIsi OLIEHWBAaHUS CBOCH JCSITEIbHOCTH, OCYIIECTBISATH
CaMOKOHTPOJIb CBOEH JCATEIHPHOCTH B paMKaX MPEIOKEHHBIX YCIOBUM U TPEOOBAHUM;

® OIICHUBATh CBOK JICATEIBHOCTb, APTYMEHTHPYS TPUYUHBI JOCTIKCHUS WU
OTCYTCTBHS IUIAHUPYEMOTO PE3yJIbTaTa;

® HAXOAWTh JOCTATOYHBIE CPEICTBA [UIsl BBHIMIOJHEHHS] y4YeOHBIX JCUCTBHIA B
W3MEHSIOIICHCS CUTYAITUU W/WIIA TIPH OTCYTCTBUU TUIAHUPYEMOTO PE3YIIbTaTa;

e paborasg MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYIIYIO AESTEIbHOCTh Ha
OCHOBE aHalIM3a W3MEHEHUW CUTYyallud JUIsl TIONy4YEHUsS 3alUIAaHUPOBAHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3ynbTaTa;

® YCTaHABIMBAThb CBA3b MEXAY IIOJIYYCHHBIMH XapaKTEpUCTHUKAMHU MPOIyKTa U
XapaKTepUCTUKAMHU Tpoliecca NEATENILHOCTH W M0 3aBEpIICHHH JCATEIbHOCTH IMpeaararhb
M3MEHEHHE XapaKTEePUCTHK MPOIIecca sl OMyUeHUs yIyUIICHHBIX XapaKTePUCTUK IPOAYKTa;

® CBEpSATh CBOM JEHCTBUS C LIEIbI0 U, NMPU HEOOXOAUMOCTH, HCIPABIATH OIIMOKU
CaMOCTOSITENILHO.

4. VYMeHHE OIICHMBATh IPABWJIBHOCTH BBITIONHEHUS Y4eOHOHM 3amaym, COOCTBEHHBIC
BO3MOXHOCTH e¢ perieHust. O0yJaromuics: CMOXeT:

® OmpeAensTh KPUTEPUHU NPaBUILHOCTU (KOPPEKTHOCTH ) BBHIIIOJIHEHUS y4eOHOU 3a1auH;

® aHAJIM3UPOBaTh U OOOCHOBBIBATH IMPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTApHS
JUISI BBITIOJTHEHUS! y4eOHOM 3a1auu;

e CBOOOJHO TOJIB30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSMHU OIICHKH U CaMOOIICHKH,
UCXOS U3 1IeJIM U UMEIOIIUXCS CPECTB, pa3ianyas pe3yJabTaT U ClIocOObl JeHCTBUIA;

® OIICHUBATh TPOAYKT CBOEH [EATEIBHOCTH MO 3aJaHHBIM H/MIU CaMOCTOSITEIBHO
OTIpe/IIEHHBIM KPUTEPHSIM B COOTBETCTBUU C IEIBIO JESTEILHOCTH,

e 00OCHOBBHIBaTh JOCTHKUMOCTH L€ BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OILIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (ukcupoBaTh W aHAIM3UPOBATh JWUHAMHKY COOCTBEHHBIX OOpa30BaTEIbHBIX
pE3yNbTATOB.

5. Bmagenue ocHOBaMH CaMOKOHTPOIIS, CAaMOOIICHKH, TMPUHATUS pEHICHHH U
OCYILIECTBIICHHUS] OCO3HAHHOTO BbIOOpa B YUeOHOH M Mo3HaBaTeNbHON. O0yJatonniics CMOXKET:

e Ha0mOgaTh MW AHAIM3UPOBATh COOCTBEHHYIO YYE€OHYI0O W  IIO3HABaTEIbHYIO
JESATEIILHOCTD U JIEATEIBHOCTD IPYTHX 00YYAIOIIUXCS B TIPOIIECCE B3aMMOIIPOBEPKH;

® COOTHOCUTh  peajbHble M  IUIAHMpPYEMblE  PEe3yNlbTaThl  WHAMUBUAYAIbHON
00pa3oBaTeNbHOI 1eATEeIbHOCTH U JIeaTh BHIBOJIBI;

® IPUHUMATH PElIeHUE B Y4eOHOM CUTyalli U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENILHO ONPENENSITh MPUUMHBI CBOETO yCIeXa WM HEyClexXa U HaxOIUTh
CIIOCOOBI BBIX0/Ia U3 CUTYAIlUU HEYCIIeXa,

® DPETPOCIEKTHBHO OMpPENesITh, KaKhe ACUCTBUS MO PEIICHUIO Y4eOHOW 3a7add WU
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napamMeTpbl AITHX JIeWCTBHM TPHBEIM K TOJYYECHHUIO HMMEIONIETOCs TMPOAYKTa Y4eOHOU
NESITEIIbHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBbl PETYISIIUHU TMCUXO(DU3HOIOTHUECKUX/ 3MOLUOHAIBHBIX
COCTOSIHMM  1Isi  jocThxkeHuss dddekra ycrmokoeHus (yCTpaHEHHUS  AMOIMOHAIBHOU
HaIpsHKEHHOCTH), d(Pdekra BoccTaHOBIEHUS (OCiIabieHus MPOSBICHUNU yTomIleHHs ), d(dekra
AKTUBH3AIMH (TTOBBIIICHUS IICUXO(PU3UOIOTUIECKON PEAKTUBHOCTH).

Ilo3naeamenvuvie YY/[

6. YMeHue ompeaensaTh MOHATHSA, CO3/1aBaTh OOOOIICHUS, YCTaHABIWBATH AHAIIOTHH,
KJIaCCU(UITUPOBATh, CAMOCTOSTEIIFHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIIaCCHU(UKAIIHH,
YCTaHaBIMBAaTh MPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE pacCyKICHHE,
yMO3aK/Iio4eHne (MHAYKTUBHOE, IEAYKTUBHOE, 110 aHAJIOTUH) U JeNaTh BbIBOAbl. OOyyaromuiics
CMOXKeT:

® T00MPATh CIOBA, COTIOJYMHEHHBIC KIIOYEBOMY CJIOBY, OMPEIEISIIONINE €T0 PU3HAKU
1 CBOMCTBA;

e BBLICTpaMBATh JIOTMYECKYIO IIEMOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CIIOBA U
COTIOYMHEHHBIX €MY CJIOB;

® BBLIICIATH OOMIMH TMPU3HAK JBYX WM HECKOJBKHX TMPEAMETOB WM SBICHUA U
00BACHATE UX CXOICTBO;

e OO0BEAMHSATH MpPEIMEThl U SIBICHUA B TPYIIbl IO ONPEIEICHHBIM MPU3HAKAM,
CpaBHUBATh, KJIaCCU()UIUPOBATH U 0000IIATh (PAKTHI U SIBICHUS;

® BBIJIEIATH SIBJICHUE U3 OOIIETO psAsia APYTUX SIBICHUM;

® OMNpeAeNsiTh OOCTOSATENhCTBA, KOTOPHIE MPEANISCTBOBAIIA BO3SHUKHOBEHUIO CBSI3U
MEXIY SIBICHUSIMH, W3 ITHX OOCTOSTENbCTB BBIACNATH OINpPEACISIONNE, CIHOCOOHbIE OBITH
NPUYMHON TAHHOTO SIBJICHUS, BBISABIIATH IPUUUHBI U CIIEJCTBUS SIBICHMUIA;

® CTPOUTH pacCyXJIECHHE OT OOMIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHSIM U OT
YaCTHBIX SBJIEHUN K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXKICHHE HAa OCHOBE CpPaBHEHHS MPEIMETOB U SIBICHUH, BBIACISS MPU
3TOM O0IIUE IPU3HAKHY;

e u3Jarath IMOJYYCHHYIO WH(OpPMALHIO, MHTEPIPETUPYS €€ B KOHTEKCTE peIraeMoi
3a/1a4u;

® CaMOCTOSITENIbHO yKa3plBaTh Ha HWHGOpPMAIUIO, HYXKIAIOUIYIOCS B  IPOBEPKE,
npeiaraTh ¥ MPUMEHSTH CII0C00 TPOBEPKHU JOCTOBEPHOCTH MH(DOPMALINY;

e BepOanM30BaTh SMOILMOHATIBLHOE BIIEYATIIEHUE, OKa3aHHOE HAa HETO HCTOUYHUKOM;

® OOBSCHATH SBJICHHS, MPOLECCHl, CBS3M M OTHOIICHHS, BBISBISEMBbIE B XOJE
MO3HABATEIIBLHON U HCCIIEN0BATENBCKON JESTeNbHOCTH (IPUBOAUTH OOBICHEHUE C U3MEHEHHEM
(dbopMBI TIpEeICTaBICHHS; OOBACHSTH, IETATU3UPYS WIIH 0000111as1; OOBICHIATH C 3aJaHHON TOYKH
3peHus);

® BBLIIBISITH U HA3bIBATh MPUYUHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOXKHBIE /
HaubOosee  BEpPOATHbIE  MPUYMHBI, BO3MOXKHBIE  TOCIEICTBUS  3aJaHHOW  IPUYHUHBI,
CaMOCTOSITENIbHO OCYILIECTBIISS MPUYNHHO-CIIEICTBEHHBIN aHAIN3;

e JenaTh BBIBOJ, HA OCHOBE KPUTHYECKOTO aHamW3a pa3HbIX TOYEK 3PEHUS,
MOJATBEPXKJIaTh BBIBOJ COOCTBEHHOW apryMeHTallell WIM CaMOCTOATEIbHO TMOJyYEeHHBIMU
JAHHBIMU.

7. YMeHue co3laBarh, MPUMEHATh U MPEoOpa3OBbIBATh 3HAKU U CUMBOJIbI, MOJEIH U
CXEMBI JIJIsl pelieHus Y4eOHbBIX U TT03HaBaTeNbHBIX 3a71a4. OOyJaromuiics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEIMET U/UJIH SIBICHUE;

¢ ONpCACiIdATb JIOTMYCCKHUE CBA3U MCKAY HNPCAMCTAMH 1/Uan SIBJICHUAMU, 0003HaYaThH
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JTaHHbBIE JIOTHUECKHE CBS3H C TOMOUIbIO 3HAKOB B CXEME;
® C03/1aBaTh a0OCTPaKTHBIN WK peajbHbIM 00pa3 mpeaMeTa U/uiiu SBJICHHUS;

® CTPOUTH MOJEJBH/CXEMY Ha OCHOBE YCIIOBHI 3a[1aui U/UIIK CIIOocO0a ee pelieHus;

e C03/1aBaTh BepOallbHbIC, BEIIECTBEHHbIE U MH(POPMAIIMOHHbBIE MOJENIN C BBIICICHUEM
CYIIECTBEHHBIX XApaKTEPUCTHK OOBEKTAa Il OMpPENeNICHHUs CIoco0a pelieHHsl 3aJadyd B
COOTBETCTBUU C CUTYaLIMEN;

e 1peoOpazoBbIBaTh MOJIEIM C LENbI0 BBISIBICHHS OOIIMX 3aKOHOB, ONPECNISIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® I[IEPEBOAWTH CJIOXKHYIO IO COCTaBy (MHOTOAcCHeKTHYI0) HH(POPMAIMIO U3
rpagudyeckoro uid (GopMaTu30BaHHOTO (CHMBOJIBHOTO) TPEJACTABICHUS B TEKCTOBOE, H
HA000pOT;

® CTPOHUTH CXEMY, aJITOPUTM JEHCTBUS, UCIPABIATH WM BOCCTAHABINBATH HEU3BECTHBIN
paHee aNropuTM Ha OCHOBE UMEIOIIETOCS 3HaHUs 00 00BbEKTE, K KOTOPOMY MPUMEHSIETCS
QITOPUTM;

® CTpPOMTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHAIM3UPOBATH/PEQIIEKCUPOBATH OIBIT Pa3padOTKU U pean3alui y4eOHOro MPOEKTa,
HCCIIeOBaHMS (TEOPETUUYECKOT0, SMITUPHYECKOT0) Ha OCHOBE MPEIOKEHHON MpOOIeMHON
CUTYalluu, OCTaBICHHOM 1IeJIM W/WIH 3a/laHHBIX KPUTEPUEB OLIEHKH MPOIyKTa/pe3ysbTara.

8. CwmpicnoBoe ureHue. O0yJaromuicsi CMOXKET:

® HAaXOOUTh B TeKcTe Tpedyemyro HH(popMaiuio (B COOTBETCTBHM C LEISIMH CBOECH
JIeSATEeITLHOCTH),

® OpHUEHTHPOBATHCS B COJACPKAHUM TEKCTA, IMOHUMATh IEIOCTHBIA CMBICT TEKCTa,
CTPYKTYpHUPOBATH TEKCT;

¢ YCTaHABIMBATh B3aWMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHH, TPOIECCOB;

® pPE3IOMUPOBATH TNIABHYIO HJICIO TEKCTA;

e TIpeoOpa3OBLIBATh TEKCT, IIEPEBOIS €ro B IPYT'YI0 MOAAILHOCTh, HHTEPIPETUPOBATH
TEKCT (XYIOKECTBEHHBIM W  HEXYHAOXKECTBCHHBIM — y4eOHBIM, HAy4YHO-TIOMYJISPHBIN,
nH(pOpPMaITMOHHBIN, TEKCT non-fiction);

® KPUTHYECKH OIICHUBATH COACPKaHMUE U (hOPMY TEKCTA.

9. ®opmupoBaHHe U Pa3BUTHE SKOJOTHUECKOTO MBIIUICHUS, YMEHNUE IPUMEHSTh €ro B
MO3HABATECIIbHOW, KOMMYHUKATHBHOHM, COIMAIbHOM TPAaKTHKE W  NpOoQeCcCHOHATBHON
opueHTanuu. OOyJarOIINIICsS CMOXKET:

® OIpeAeATh CBOE OTHOUIEHHE K IPUPOIHOMN CPELE;

® AHAM3HWPOBATH BIHUSHUE SKOJIOTMYECKHX (PAKTOPOB HA Cpeay OOWTAHHS KUBBIX
OpPTaHH3MOB;

® [IPOBOJUTH IPUYUHHBIN U BEPOSATHOCTHBIN aHAJIN3 KOJIOIMYECKUX CUTYaLUN;

® TIPOrHO3UPOBATh M3MEHEHHS] CUTYyallMd IpU CMEHE AEeMCTBHUs OJHOro (QakTopa Ha
JercTBHE Ipyroro GpakTopa;

® pACIPOCTPAHATh DKOJOTHYECKHE 3HAHUS U Y4aCTBOBATh B NMPAKTUYECKUX JejaxX I0
3alIUTE OKPYKAIOLIEH CPEIbI;

® BBIpaXaThb CBOE OTHOIIEHHE K MPUPOJE YEpe3 PUCYHKHU, COYMHEHHUS, MOJEIH,
MIPOEKTHBIE pabOTHI.

10. Pa3BuTHE MOTHUBAIIMU K OBJIQJICHUIO KYJIbTYPOH aKTHUBHOTO MCIOJIb30BAHUS CIIOBapeit
U APYTHX MOUCKOBBIX cUcTeM. OOyJaronuics CMOXKET:

® OHpCaAcIATb H€O6XO,Z[I/IMBIG KIJIFOYCBBIC ITOMCKOBLIC CJIOBA U 3aIIPOCHI;
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¢ OCYHICCTBIATH BSaHMOHGﬁCTBHe C DJJICKTPOHHBIMU IIOUCKOBBIMH CUCTCMaMU,
CJIOBapsIMU;
e (opmupoBaTh MHOXECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHHKOB IS
00BEKTUBM3ALINYU PE3YJITATOB MIOMCKA,;
¢ COOTHOCHUTH MOJYUCHHBIC PC3YJIbTAThHI ITIOUCKA CO cBOCH ACATCIBbHOCTBIO.
Kommynukamuenvie YY/[

11.  VYmenue OpraHu3oBBIBaTH  y4yeOHOE  COTPYJHMYECTBO U  COBMECTHYIO
NeSITeIBbHOCTh C YUUTEIEM U CBEPCTHUKAMH; padOTaTh MHIMBUAYAJIBHO W B TPYIIE: HAXOIUThH
olmiee pemieHue W paspemiaTb KOH(IMKTHI Ha OCHOBE COIVIACOBaHMSA MO3MLMH M yd4era
UHTEpecoB; (OPMYIMPOBATh, apryMEHTUPOBAaTh M OTCTauBaTh CcBoe MHeHHe. OOydaronuiics
CMOXKeT:

— ONPEIENITh BO3MOXHBIE POJIM B COBMECTHON JESTENBHOCTH;

— WrpaTh OMPEIENIEHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;

— MpPUHUMATh MO3UIUI0 coOeceqHUKa, MOHUMAs MO3UIHUIO JIPYroro, pasinyaTrb B €ro
peuyn: MHEHHE (TOYKY 3pEHHUs), JOKa3aTeIIbCTBO (apTyMEHTHI), (haKThl; THUIIOTE3bl, AaKCHOMBI,
TEOpUHU;

— OmIpeneNsITb CBOM JEHCTBUS M ACUCTBHSI MapTHEpa, KOTOpbIE CHOCOOCTBOBAIM WM
MPETSITCTBOBAIN NMPOTYKTUBHOM KOMMYHHKAIUH;

— CTpOWTH TIO3UTHBHBIC OTHOIIEHUS B TIpolecce Y4eOHOW ¢ IO3HaBaTENbHOU
NEeSITEIbHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUs, B JUCKYCCUU YMETh
BBIJIBUTaTh KOHTPApPTyMEHTHI, TMepedpa3supoBaTb CBOIO MbICIb (BIaJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aM€H);

— KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IIpH3HABATh
OLIMO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— Mpeajiarath albTepHATUBHOE pellIeHUE B KOH(PIUKTHON CUTYaIUH;

— BBLACIATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCUU;

— JIOTOBapMBAaThCS O TMpaBWJIaX M BONpPOCAX Ui OOCYXKIEHHS B COOTBETCTBUHU C
MOCTaBJICHHOM TIepe]] TPYIION 3a1a4eil;

— OpraHu30BBIBaTh Y4eOHOE B3auMOJCHcTBHE B rpynne (OmpenensiTs oOIue LeiH,
pacnpenenaTs poiu, 10roBapuBaThbes Ipyr ¢ APYIOM U T. 11.);

— yCTpaHsATh B paMKaxX J[AMalora pa3pbiBBl B KOMMYHHUKAIIMH, OOYCJIOBIICGHHBIC
HETMIOHMMAaHUEM/HETIPUSATHEM CO CTOPOHBI coOecemHUKa 3anaud, (GOpMbl WIH COJACpPKAHUSA
J1aJIora.

12. YMmeHMe OCO3HAHHO HMCHOJb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUHU C 3ajadei
KOMMYHHKAIUH JUTsl BBIPAKEHUSI CBOMX YYBCTB, MBICIIEH U MOTPeOHOCTEN Ui IIIaHUPOBAHUS U
peTyJISIMUA CBOEU AEATENbHOCTH; BJIAJICHUE YCTHOW M MUCHBMEHHON pPEYbl0, MOHOJOTHYECKOH
KOHTEKCTHOM peubto. O0y4aromuicss CMOXKET:

® OmpenenaTh 3aadyy KOMMYHUKAIlMd M B COOTBETCTBHHM C HEH OTOHMpaTh peueBble
CpEICTBA;

e 0oTOMpaTh M UCHOJIB30BATH PEUEBbIC CPEACTBA B MPOLECCE KOMMYHHKAIIMU C APYTUMH
JIOABMU (JIMAJIOT B Tape, B MaJIOW TPYIIIE U T. 11.);

® TIIPE/CTaBIATH B YCTHOW WJIM MHCbMEHHON (opMe pa3BEpHYTHIM IJIaH COOCTBEHHOM
JESTEIILHOCTH;

e coOnoAaTh HOPMBbI MYOJNWYHOW peuyu, perjiiaMeHT B MOHOJIOT€ U JHUCKYCCHU B
COOTBETCTBUHU C KOMMYHUKATUBHOM 3a/1aueii;
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® BBHICKA3bIBaTh M OOOCHOBHIBATH MHEHHE (CYXKIEHHUE) U 3alpalInBaTh MHEHHE MapTHepa
B paMKax JUaJiora;

® TPUHUMATH PEIICHUE B XOJIe AUAJIOTA U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® CO3/1aBaTb MHCbMEHHBIE «KIWIIMPOBAHHBIC» W  OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BaHNEM HEOOXOAMMBIX PEUEBBIX CPE/ICTB;

® HCIIOJIK30BaTh BepOalbHBIC CPEACTBA (CPEIACTBA JIOTUYECKOW CBS3HM) IJIST BBIICIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® UCNONB30BaTh  HeBepOaJdbHBIE  CpeACTBA WM HarJsigHble  MaTepualbl,
MOJITOTOBJICHHbIE/OTOOpAaHHBIE MTOJT PYKOBOJICTBOM YUHUTEIIS;

e JenaTh OICHOYHBIA BBIBOJA O JOCTM)KCHHU IIETM KOMMYHHKAIIUU HEMOCPEICTBEHHO
nocJie 3aBepIlieHns KOMMYHUKAaTUBHOTO KOHTAaKTa 1 00OCHOBBIBATH €TO.

13. ®dopMHUpOBaHWE H Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOIB30BAHUS
nH()OPMaAITMOHHO-KOMMYHHKAIIMOHHBIX TexHoyorui (nanee — MKT). O0ydarommiicss CMOXKeT:

e IICJICHANPABICHHO MCKaTh W  HCHOJb30BaTh  HH(POPMAIMOHHBIE  PECYPCHI,
HEOOXOAMMBIE ISl peIICHUs YICOHBIX M MPAKTHIECKUX 3a1a4 ¢ momoinbio cpencts UKT;

e BLIOMpaTh, CTPOUTH M HCIIOJB30BATh AaJEKBATHYI0 WH()OPMAIMOHHYIO MOJENb IS
nepesayd CBOMX MBICIIEH CpeicTBaMU €CTECTBEHHBIX U (POPMANIbHBIX S3BIKOB B COOTBETCTBHUHU C
YCIIOBUSIMU KOMMYHUKAIIHH;

® BBHIIEIATh WH(GOPMAIMOHHBIN aCHEKT 3a/1ayM, ONEePUPOBATh JAHHBIMHU, UCTIOIB30BATh
MOJIeJTh PeIICHHS 3a/1a4H;

® UCIOJb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH (BKIIOYash BBIOOpP aJCKBATHBIX 3aj1aue
WHCTPYMEHTAIBHBIX MPOTPAMMHO-AMIIAPATHBIX CPEICTB ¥ CEPBHCOB) JUIsl  PEIICHUS
WH(OPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX Y4eOHBIX 3a7ad, B TOM UYHCJE: BBIUYUCICHHE,
HalMcaHue M1MceM, COUMHEHUH, JOKIIaJ0B, pedepaToB, CO3aHKe MPE3EHTAIUI U 1p.;

® WCMOJB30BaTh MHPOPMAIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3iaBaTh MH(GOPMALMOHHBIE PECYpPChl PAa3HOrO THUMA U JUIsl Pa3HbIX ayAUTOPHUIA,
coOuro1aTh MH(GOPMAIIMOHHYIO TUTHEHY U TpaBuiIa HHPOPMALIMOHHOM 0€301MacHOCTH.
IIpenmeTHbIe pe3yJibTaThl Y4eOHOT0 peaMeTa «MaTeMaTUKa»

BeimyckHuk Hayuntcs B 5-6 Kiaccax (U1 MCHONB30BaHUs B TOBCEIHEBHON JKU3HU U
obecrnevyeHnst BO3MOKHOCTH YCIIEITHOTO MPOJOJKEeHHsI 00pa3oBaHus Ha 6a30BOM YPOBHE)

MOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHUS;

ONEpUPOBATh MOHITHEM JECATUYHON ApOOU, BBHIMOIHATH BBIYUCICHUSA C JECITHUYHBIMU
JIPOOSMH;

NOHMMATh W UCIHOJB30BaTh pAa3JIMYHBIE CHOCOOBI MPEICTABICHUS JPOOHBIX YHCEN,
MEPEeXOIUTh OT OMHOW (OPMBI 3amUCH YHUCEN K JPYroi, BBIOWpas MOIXOIAIIYIO s
KOHKPETHOTO cityyasi popmy;

BBIpaXKaTh 4YHCJIa B OSKBUBAJICHTHBIX (opmax, BbIOMpas Hauboyiee MOIXOMNIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOUN CUTYaIlUH;

CPaBHMBATbh U YIOPSA0YNBATH PAIlMOHATILHBIC YHCIIA;

OKpPYTJIATh HATypaJIbHbIC YHCIIA U AECITUYHBIE IPOOH;

MOHMMATh U UCTIOJIb30BaTh TEPMUHBI U CUMBOJIBI, CBSA3aHHbBIE C IOHSATUEM CTEIIEHU YHCTIA;

BBIMOJHATh BBIUMCICHUS C PAllMOHAIBHBIMU YHCIAMHU, COYeTash YCTHbIE U IMHUCHhMEHHBIE
npUEMBI BBIYUCIICHUH, TPUMEHEHUE KaIbKYJIsATOpa;

OTIEpUPOBATH TOHATHEM «OYKBEHHOE BBIPAKECHUEY,

pacmo3HaBaTh Ha 4YepTEkKaxX, PUCYHKAX, MOJENISIX M B OKPYXKAIOIIEeM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECKHE (PUTYPHI;
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pacmo3HaBaTh pa3BepTKH Ky0a, MPSMOYrOJbHOTO Mapajuielenunena, MpaBUiIbHON
MUPAMHUIBL, IWIHHPA U KOHYCA;

U3MEPSATH C MOMOIIBI0O HHCTPYMEHTOB U CPaBHHUBATh JJIMHBI OTPE3KOB M BEIIMYMHBI YTJIOB,
CTPOUTH OTPE3KH 33JaHHOW JUTMHBI M YTJIbI 33JaHHOW BEITMYHHEI;

CTPOUTH Pa3BePTKU KyOa U MPSMOYTOJIBHOTO TapaJUIeTeuIe/1a;

OTpeNeATh TO JIMHEHHBIM pa3MepaM pa3BepTKH (UTYypbl JUHEWHBIE pa3Mepbl CcamMou
burypsl 1 Ha000POT;

BBIUMCIIATH MEPUMETPhl MHOTOYTOJIBHUKOB, IUIOMIAAM  MPSMOYTOJbHUKOB, OOBEMBI
napasuieJenune/10B;

BBIUUCIIATH 00BEM MPSAMOYTOJIHLHOTO MapauieNenunea.

UCIIONIb30BaTh CBOWMCTBA M3MEPEHUs JUIMH, TUIOMIAJIEH W YIJIOB NpPH PEIICHUH 3a/1ad Ha
HAXO0XJICHUE JUTMHBI OTPE3Ka, UTMHBI OKPYKHOCTH, JUIMHBI IYTH OKPY>KHOCTH, TPAIyCHONH MEpBI
yria,

BBIYUCIISATH TUIOIIAU TPEYTrOIbHUKOB, IPSIMOYTOJIbHUKOB.

BBIUMCIIATh JUIMHY OTpe3Kka IO KOOpAWHATaM €ro KOHIIOB; BBIYHMCISATH KOOPAWHATHI
CepeIuHBI OTpe3Ka.

[TATUKIACCHUK TOTYYUT BO3MOXKHOCTb HAyYUThCS:

MO3HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAaMU CUUCIIEHUS C OCHOBAaHUSIMHU, OTIUYHBIMHU OT
10;

HAyYUTBCS UCIOIB30BaTh MPHUEMBI, PANMOHAIU3UPYIONIME BBIYUCICHUS, MPUOOpECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHHUS, BRIOMPAs TIOIXOSIINMA ISl CUTYallluu CII0C00.

pa3BUTh TMPEACTABICHUE O YHUCIE€ W YHUCIOBBIX CHCTEMaX OT HATypadbHBIX O
JEHCTBUTENBHBIX YHCEN; O POJIH BHIYMCICHUN B MPAKTUKE.

HAYYUTHCS BBIYUCIATH O0BEMBI MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYDP, COCTABICHHBIX
U3 MPSAMOYTOJIbHBIX MapalljiesIeuIeOB;

yrayOuTh ¥ Pa3BUTh MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (purypax;

HAYYUTHCS TPUMEHSThH OHITHE Pa3BEPTKU JIJIsl BBIMIOJTHEHUS TPAKTUIECKUX PACUETOB.

MOJIb30BaThCA S3BIKOM T€OMETPHUM [IJIsl ONMMCAHMS MPEIMETOB OKPYXKAIOIIET0 MHpa U HX
B3aUMHOTI'O PacIOJIOKEHUS;

pacmo3HaBaTh M HM300paKaTh Ha 4YepTEX axX U PHUCYHKAX TeOMETpuYecKue (UTYphl M HX
KOH(HUTypaIu:

HAXOJHUTh 3HAYCHUs JUIMH JTUHEHHBIX JIEMEHTOB (PUTyp U X OTHOIIEHUS, IPaIyCHYIO MEpY
yrioB oT 0° 1o 180°, mpumMeHsisi onpeeseHus, CBOMCTBA U MPU3HAKK (DUTYp U MX SJIEMEHTOB,
OTHOIIECHUS Puryp.

OBJIAJIETh KOOPJAUHATHBIM METOJIOM pPEIICHHMs 3a/1a4 Ha BHIYUCIICHUSI.

[ITecTUKIaCCHUK HAYYUTCS

MOHUMATh OCOOEHHOCTH JICCATUYHON CUCTEMbBI CUUCIICHHUS;

BBIUMCIISATH 3HAYCHUS BBIPAKEHUH, COIEPIKAIUX CTENEHb C HATYpaIbHBIM MTOKA3aTeIeM;

MPUMEHSITH MOHATHS, CBSI3aHHBIC C JIETMMOCTBIO HATYpalIbHBIX YUCEIT;

ONEpUPOBaTh  TOHATHEM  OOBIKHOBEHHOW  JIpOOHM,  BBINOJHATH  BBIYUCIECHUS  C
OOBIKHOBEHHBIMH JIPOOSIMH;

OTIepUPOBATH MOHITUSIMA OTHOLICHUS U MPOLIEHTA;

pemiaTh TEKCTOBBIE 3371a4l apUPMETHISCKUM CITOCOO0M;

NPUMEHSTHh BBIYHCIUTEIBHBIE YMEHUS B TPAKTHUYECKUX CHUTYaIUsX, B TOM YHUCIE
TpeOyromux BEIOOpa HY>KHBIX JAaHHBIX UJIH MIOUCKA HETOCTAIOIINX

pacno3HaBaTh pa3fiMyHbIe BUJBI YHCEN: HATypajJbHOE, IMOJIOKUTEIbHOE, OTPULIATEIBHOE,
IpoOHOe, IeNoe, paldOHABHOE; MPABHILHO YHOTPEONATh W HCIONB30BaTh TEPMUHBI H
CUMBOJIbI, CBSA3aHHbBIE C PAllMOHATLHBIMU YHCIIAMU;
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OoTMe4YaTh HAa KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM YHCIIaM;
OTIpeNieNATh KOOPANHATY OTMEUEHHON TOUKH;

CpaBHUBATh pallMOHAJIBHBIC YUCIIA;

BBITOJIHATH BBIYMCIICHHUS C MTOJIOKUTEILHBIMU M OTPUIIATEIbHBIMH YHCIIAMU;

paboTarh ¢ eAMHULIAMH U3MEPEHHUS BEIUYHH;

MHTEPIIPETHPOBATH OTBET 3a/1a4M B COOTBETCTBUH C TIOCTABICHHBIM BOIIPOCOM;

WCIIONB30BaTh OYKBBI I 3aldCH  OOIIMX  YTBEpXKIACHUW  (HampuMep, CBOMCTB
apudMeTUIECKHUX JEHCTBUMA, CBOMCTB HYJISI IPU YMHOXKCHHUH ), TPAaBUJII, (HOPMYT;

OCYIIECTBIISATH IIEMEHTAPHYIO AEATEILHOCTD, CBI3aHHYIO C TOHATHEM «ypaBHEHHEY,

BBINIOJIHATh CTaHJAPTHBIE MPOLEAYPHl Ha KOOPAMHATHOH IUIOCKOCTH: CTPOMTH TOYKH II0
3aJJaHHBIM KOOPJMHATaM, HaXOAUTh KOOPJMHATHI OTMEUEHHBIX TOYEK.

pabotars ¢ HHpOpMaLUEH, IpeACcTaBICHHONW B (popMe TabIuUIbl, CTOIOYATON WM KPYrOBOU
JMarpamm;

pacro3HaBaTh Ha 4YepTeXax, PUCYHKAX, B OKPY)KAIOLUIEeM MHpE IUIOCKHE IeOMETpUYECKHE
¢Gurypsl, KoHGHUTyparuu GUTYp, ONTUCHIBATE UX, UCTIONB3YS TEOMETPUIECKYIO TEPMUHOJIOTHIO U
CHMBOJIUKY, OTIUCHIBATh CBOMCTBA (UTYP;

pacro3HaBaTh Ha 4YepTeXkKaX, PHCYHKaX, B OKPYXAlOUIEM MHpPE IPOCTPAHCTBCHHBIC
reoMeTpudeckue GUrypsl, KOHQUryparuu GUryp, ONUCHIBATH UX, UCIIOIb3Yysl T€OMETPHUYECKYIO
TEPMUHOJIOTHIO,  ONHWCBHIBaTh  CBOMCTBa  (Uryp;  pacmo3HaBaThb  pa3BEPTKU  KyOa,
napaieNnenumnena, MupaMuabl, IWIMHIPA U KOHYCA;

n300pakaTb reoMeTpudeckue (GUIypbl M KOH(MUTYpaMd C TOMOUIbIO YePTEKHBIX
UHCTPYMEHTOB M OT PYKH Ha HEJIMHOBAHHOM M KJieTyaToil Oymare;

Jie7aTh MPOCTEHINE YMO3aKJIIOYEHHUS, OMHMPasCh Ha 3HAHHE CBOWCTB T'€OMETPHUECKHUX
¢uryp, Ha ocHOBe KJIacCU(UKAIMN YIII0B, TPEYTOJbHUKOB, YETHIPEXYTOJIbHIKOB;

pacro3HaBaTh Ha 4YepTekax, PUCYHKaX, HAXOIUTh B OKPYKAlOIIEM MHpE W H300pakaTb
CHMMETpHYHBbIE (QUTYPHI; ABE (QHUTYPHI, CHMMETPHYHBIE OTHOCHTEIBHO NPSMOH; JBe (UTYpHI,
CUMMETPHUYHBIE OTHOCUTEIHHO TOYKH; IPUMEHSATH MOTY4YEHHbIC 3HAHHS B PEaIbHBIX CUTYaIHSX.

[IIecTUKIIACCHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:

IPOBOJUTH HECJIOKHBIE JOKA3aTEIbHbIC PACCYKACHHUS;

UCCIIEIOBaTh YHMCIIOBBIE 3aKOHOMEPHOCTH M YCTAaHABJIMBATh CBOMCTBA YMCEI HAa OCHOBE
HaOJII01eHNs, TPOBEICHUS YHCIOBOTO SKCIIEPUMEHTA;

HNPUMEHATH Pa3HOOOpa3HbIe MPUEMBI PAlMOHAIN3AIMH BIYHCIICHHIA;

BBINIOJHATH BBIYHMCIICHUS C PAlMOHAIBHBIMH YHCIAMH, COYETas YCTHBIC M THCHMEHHBIC
npuEMBI BEIYUCIICHUH, PUMEHSS TIPH HEOOXOJMMOCTH KaJIbKYJISTOP;

UCTIONIb30BATh MIPUEMBI, PALIMOHATN3UPYIOLIHE BEIYHCIICHS;

KOHTPOJIMPOBATH BEIYUCIICHUS, BEIOMPAst MOAXOASAIINH JUI CUTYalluy CIOCO0.

UCIIOJIb30BaTh B XO/I€ PELICHUS 3a/1a4 3JIeMEHTapHbIe IPEACTABICHNUS, CBI3aHHbBIE C IPUOIIH-
XKEHHBIMU 3HAaYCHUSIMHU BEJTUYMH.

nproOpeTy HavaJIbHBIN OMBIT paboThI ¢ (OpMyIaMU: BEIYUCIIATH MO GOPMYyJIaM, B TOM YUCIIE
HCTIONIB3YEMBIM B PEabHON MPAKTUKE; COCTABIATH (DOPMYIIBI TT0 YCIOBHSM, 33aHHBIM 3a/1a4eit
WIIN YePTEKOM;

HepeBOANTH YCIOBHSI TEKCTOBBIX 3a7ad Ha adreOpandeckuil sS3bIK, COCTABIIATh ypaBHEHHE,
OYKBEHHOE BBIPDA)XCHHUE T10 YCIOBHUIO 3a/1a4H;

MIO3HAKOMUTBCS C MJee KOOPAMHAT, C MPUMEPAMH UCIIOIb30BAHUS KOOPJMHAT B pealbHOU
KHU3HU.

MOHATh, YTO OAHY U TY K€ MH(OPMAIUI0 MOXXHO IPEICTaBUTh B pa3zHoil ¢opme (B BHIE
TaONMUIBI WM JMarpaMmbl), M BbIOpaTh Ooyiee HarisaHoe s €€ HMHTEplIpeTanuu
Ipe/ICTaBICHUE.
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UccleoBaTh M ONMCHIBATH  CBOMCTBA  reoMeTpuueckux  ¢uryp  (IUIOCKUX U
IPOCTPAHCTBEHHBIX), UCIIONb3YSl HAOIIOACHUS, U3MEPEHHsI, SKCIEPUMEHT, MOJCIMPOBAaHHE, B
TOM YHCJI€ KOMIIBIOTEPHOE MOACTHUPOBAHUE U HKCIICPUMEHT;

KOHCTPYUPOBATh T'€OMETPUUYECKUE OOBEKTHI, UCIIONB3Ysl Oymary, MiacTUIMH, IPOBOJIOKY U
Ap-;

KOHCTPYUpPOBaTb OPHAMEHTbl M TAapKeThl, H300pakas HX OT pPYKH, C IOMOIIBIO
UHCTPYMEHTOB, a TAKXK€ UCIOJIb3Yys KOMIIbIOTED;

ONpeNeNaTh BUJ NPOCTEHIINX CEYEHUH MPOCTPAHCTBEHHBIX (DUIYyp, MOJIYy4aeMbIX IMyTEM
IPEIMETHOTO WM KOMIIBIOTEPHOI'O MOJIETUPOBAHHUS.

Jnsa  crnenblx U cna®oBUAAIMX — OOy4aroIMXCs:  BIAJEHUE TpaBWIAMH  3alMCU
MaTeMaTHYeCKuX (OpMyJ U CHEIHATbHBIX 3HAKOB PEIbePHO-TOUEYHON CUCTEMbI 0003HAUCHHHA
JI. Bpaiinsg; BiageHHe TaKTUIBHO-OCSA3aTENBHBIM CIIOCOOOM O0O0CIEOBaHUS U BOCHPUSATHUS
penbedHBIX N300pakeHU MPEeAMETOB, KOHTYPHBIX M300pakeHH TeoMeTpudyeckux (Guryp u
T.OI.; YMEHHME 4YHUTaTh penbepHble TIpaduKd 3JIEMEHTapHBIX (YHKIMHA Ha KOOPAMHATHON
IUIOCKOCTH, MPUMEHATh CIHELHaIbHbIE MPUCIIOCOOIEHHS JUIsl pelibe()HOrO YepUEHHUs; BiIaJleHHE
OCHOBHBIM (DYHKIIMOHAJIOM IPOrPaMMbl HEBU3YaJIbHOIO AOCTYyNa K MH(opMaruu Ha skpane 1K,
YMEHHUE HCIOJIb30BaTh IEPCOHANbHbIE TUMIOTEXHUYECKUE CpPEACTBa HH(OPMAIMOHHO-
KOMMYHHMKAIIMOHHOT'O I0CTYIIA CJIENBIMU 00yYaroIUMHUcs;

Ui OOydaromMXCsi C HapylUIeHUSAMH OIOPHO-IBUTATEIILHOTO —ammapaTta: BIaJeHHUE
CHeLHATbHBIMA KOMIBIOTEPHBIMH CPEICTBAMH TPEICTABICHUS M aHAINW3a JAHHBIX U YMEHHE
UCIIO0JIb30BaTh MIEPCOHANIBHBIE CPEACTBA JOCTYIA C YUYETOM JIBUraTEIbHbBIX, PEUEIBUTATEILHBIX U
CEHCOPHBIX HAPYIICHU; YMEHHE UCTIOIb30BATh IEPCOHANBHBIE CPEJCTBA JOCTyMA."

[IpenmeTrHble pe3ynbTaThl OCBOCHHUS yuyeOHOro mpeamera «Anredpa»

CeMUKIaCCHUK Hay4YUTCS:

ONEpPUPOBATH MOHATUSAMHU «TOKIECTBO», «TOXKJECTBEHHOE IpeoOpa3oBaHKUE», peIIaTh
3a/1auu, coJiep)kamre OyKBeHHbIC JaHHBIC; paboTaTh ¢ PopMyIamu;

BBITIOJIHATH MPE0OPa30BaHMs BBIPAKEHUN, COAECPIKAIIMX CTEIIEHH C LEJIBIMUA NTOKA3aTeIsIMH U
KBaJ[paTHbIC KOPHHU.

pelaTh OCHOBHBIE BHJIbI PallMOHAIBHBIX YPAaBHEHUH C OHON MEpEMEHHOM, CUCTEMBI JIBYX
YpaBHEHHH C IByMsI IEPEMEHHBIMU;

NOHUMAaTh ypPaBHEHHWE KaK BAXHEHIIYI0 MaTeMaTUYeCKyl0 MOJAEIb I ONHCAHUS U
U3y4eHHs] pa3HOOOpa3HbIX pEANbHBIX CUTYAIMi, pelarh TEKCTOBbIE 3aJauyd alreOpandeckum
METO/OM;

IPUMEHATh TpapUuecKue MpeACTaBICHUs Ul MCCIEJOBAHUS YPAaBHEHHM, UCCIEOBaHUS U
pEeLIeHHs CUCTEM YPaBHEHHM C IByMsI IE€PEMEHHBIMHU.

NOHUMATh U WCHOJb30BaATh (HYHKIIMOHAIBHBIC TIOHATHS U A3BIK (TEPMHHBI, CHMBOJINYECKUE
0003HaYCHHUS );

CTPOUTH IrpaUKM dIEMEHTAPHBIX (PYHKIMI; HCCIeI0BaTh CBOMCTBA YMCIOBBIX (DYHKIUH Ha
OCHOBE HM3Y4EHUS MOBEACHUS UX IPapHKOB;

NOHUMAaTh (PYHKIMIO KaK Ba)KHEHMIYI0O MaTEeMaTUYECKYIO0 MOJENb JUIsl OMMCAHMsI MTPOLECCOB
U SIBJIGHUH OKPYXKAIOLIEro MHUpPA, NPUMEHATh (YHKIMOHAJIBHBIA S3bIK JUISI OMHMCAaHUS H
UCCIIEIOBaHMS 3aBUCUMOCTEHN MeXy (PU3NMUECKUMH BETUUYUHAMU.

CeMHKIIaCCHUK MOJTYYUT BO3MOXKHOCTh HAyUUThCS:

BBINOJIHATh MHOTOIIArOBbIE IMPE0Opa30BaHUS PALUOHAIBHBIX BBIPAKEHUN, TMPUMEHSS
MIMPOKHUNA HAbOp CIOCOOOB U MPUEMOB;

IPUMEHATH TOXKIACCTBEHHBIE MPEOOPA30BaHMs Ul PELICHUS 3a7a4 U3 pa3IMYHbIX pa3/iesioB

Kypca.
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OBJIA/IETh CNIELUAIBHBIMU NPUEMAMHU PEIICHUs] YPABHEHUN U CHUCTEM YPAaBHEHUI: YBEpEHHO
NPUMEHSATH anmnapaT YpaBHEHUH s pelieHus pa3HOo0Opa3HbIX 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX
IPEIMETOB, IPAKTUKU;

OPUMEHATh TpauuecKue TMPEACTaBICHUS I HCCIEIOBAaHUS ypaBHEHMH, CHUCTEM
ypaBHEHHIA, COAepKaINX OyKBEHHBIE KO (DUITUESHTHI.

IPOBOJUTH HCCIICOBAHMS, CBA3aHHBIE C M3YYE€HHUEM CBOMCTB (QYHKLUMH, B TOM 4YHCIE C
WCIIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE TpauKOB M3ydeHHBIX (YHKIHA CTPOUTH OoJee
CJIO’KHBIE TpaQ UKy (KYyCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMM) TOUYKAMU U T. I1.);

UCNONIb30BaTh (DYHKIMOHAIbHbIE NPEACTABICHUS M CBOWCTBA (DYHKUMH [UId pelieHus
MaTeMaTHUYECKUX 33]a4 U3 Pa3IMYHbIX pa3JesioB Kypca.

pemaTh KOMOMHUPOBAaHHBIE 331a4H ¢ TPUMEHEHHEM (OPMYJ N-TO WieHA U CYMMBI IIEPBBIX II
YJICHOB apU(PMETUYECKOH U TEOMETPHUECKOW IPOTPEeCcCHH, IMPHUMEHSsS MpPHU STOM ammapar
YPaBHEHUN U HEPaBEHCTB;

NOHUMATh apU(PMETHUECKYIO U T€OMETPUUYECKYIO MPOrPECCHI0 KaK (PYHKIIMH HATYPaIbHOTO
apryMeHTa; CBA3bIBaTh apU(PMETHUECKYIO IPOTPECCUI0 C TMHEWHBIM POCTOM.

BocbMUKIIaCCHUK HAyYUTCSL:

BBINOJIHATh TOXKAECTBEHHbIE MNPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH Ia OCHOBE
IpaBUI JEMCTBUI HAJl MHOTOYJIEHAMHU M alredpanyecKuMu Jpo0sMu;

BBITNOJIHATH Pa3I0KEHNE MHOIOWIEHOB HA MHOXKUTEIH.

peaTh KBapaTHbIe HEPABEHCTBA C OMOPON Ha rpaduyecKre MpeCTaBICHHUS;

IPUMEHSTH allllapaT HEPABEHCTB I PELIEHUS 3aJa4 U3 pa3IudHbIX pa3zeiioB Kypca.

BocbMuKIIacCHUK NOJYYNUT BO3MOKHOCTh HAYUUTHCS:

BBINOJIHATh MHOTIOLIArOBBIE IPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH, NPUMEHsA
IUPOKHI HAOOp CIOCOOOB M MPUEMOB;

IPUMEHATh TOKIAECCTBEHHBIE NMPEOOPa30BaHMsl Ul PELICHU 3a7a4 U3 pa3IMuYHbIX Pa3/eoB
Kypca (Hampumep, 11 HaX0KICHHS] HanOOJIbIIIEr0/HauMEHBIIIETO 3HAYCHUS BEIPAKCHHUS ).

pa3HooOpa3HbIM TpuéMaM [0Ka3aTeIbCTBA HEPABEHCTB, YBEPEHHO INPUMEHATH armmapar
HEpaBEHCTB Ui PEUICHUS DPAa3HOOOPa3HBIX MaTeMaTHMUYECKUX 3a7ad M 3aJad M3 CMEXHBIX
IIPEIMETOB, IPAKTUKU;

OPUMEHATh Trpaduyeckue NpPEACTAaBICHUS I  MCCIEIOBAaHUS HEPAaBEHCTB, CHUCTEM
HEpPaBEHCTB, COJepKAIX OYKBEHHBIE KO3()PULIMEHTEHI.

JIeBSITUKIIACCHUK HAyYUTCS:

pelaTh OCHOBHBIE BHJIbl pallMOHAJIBHBIX YPaBHEHUH C OJHON NEPEMEHHOM, CUCTEMBI JIBYX
YpaBHEHHH € IByMsI IEPEMEHHBIMU;

IOPUMEHATh AHAIUTHYECKUH M TpapUUecKHil S3bIKM JUIsI MHTEPHpPETallud MOHSATHM,
CBSI3aHHBIX C ITOHSTUEM ypaBHEHUS, AJIs PELIECHUS YPABHEHUI U CUCTEM YpaBHEHMUI];

IIPOBOJUTH NPOCTEHUIINE HCCICHOBAHUS YPABHCHUN M CUCTEM YpPAaBHEHMI, B TOM YHUCIE C
OpUMEHEHHEM TpaHuuecKuX NpeACTaBICHUN (yCTaHABIMBATh, MMEET JM YpaBHEHHUE WIIH
CUCTEMA YPaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIP.);

IIOHUMAaTh YPaBHEHHUE KaK BAKHEHIYI0 MaTeMaTHYECKYI0 MOJENb JUIsl ONUCAaHMs U U3yde-
HUS Pa3HOOOPA3HBIX peallbHBIX CUTYyallMH, peliaTh TEKCTOBBIE 3aJjaud anreOpanyeckuM MeETO-
JIOM

IPUMEHSATh CBOICTBA YHCIIOBBIX HEPABEHCTB B XO/I€ PELICHNUS 3a/ay;

pelaTh JIMHEHHbIE U KBaJgpaTHblE HEPAaBEHCTBA C OJHOM INEPEMEHHOM; pellaTb CHUCTEMBI
HEPABEHCTB;

IPUMEHATh HEPABEHCTBA AJI PELICHUS 3a/ay U3 pa3IudHbIX pa3[elioB Kypca, a TaKKe U3
peaIbHOMN IPAKTUKH.

19



NOHMMATh M UCIIOJIb30BaTh (DYHKIIMOHAJIBHBIC MOHATHS U SI3BIK (TEPMHUHBI, CHMBOJINYECKHUE
0003HaYCHHUS );

CTPOUTH TpapUKU >JIEMEHTAPHBIX (YHKLIMN; ONUCHIBATH CBOWCTBA YUCIIOBBIX (DYHKIUI Ha
OCHOBE M3Y4EHUS MOBEACHUS UX I'PaHKOB;

NOHUMATh (DYHKIMIO KaK BaKHEHIITYI0O MAaTEeMaTHYECKYIO MOJEIb JUIs OMUCAHUS MPOIECCOB
U SBJICHUI OKPYXXAIOWIETO MHpa, NPUMEHATh (YHKIHMOHAIBHBIN S3BIK JUI ONHCAaHHUS U
MCCIIEIOBAaHMS 3aBUCHMOCTEH MEXAY (PU3MIECKUMH BETUIHHAMH.

INOHMMAaTh M HCIOJb30BaTh SI3BIK IOCIENOBATEIBHOCTEH (TEPMHUHBI, CHMBOJINYECKHE
0003HaYeHHs); TPUMEHATh (HOPMYJIIBI, CBA3aHHBIC C ApU(PMETHIECKON M TEOMETPUUECKOM TPO-
TPECCUSIMH K PEIICHHIO 3371a4, B TOM YHCIIE€ C KOHTEKCTOM M3 PEaTbHON KU3HHU.

UCIIO0JIb30BaTh MPOCTEHINNE CITOCOOBI MPEICTABICHUS U aHATN3a CTATUCTUYECKUX TaHHBIX.

HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTD CITy4aifHOTO COOBITHSI.

pemaTh KOMOMHATOPHBIE 33/1a41 HA HAXO0XK/ICHUE YHclia 00bEKTOB UM KOMOMHAIHIIA.

JIeBSTUKIIACCHUK IOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

UCTIONIB30BaTh HIMPOKUI CIEKTp CIEHUaIbHBIX MPUEMOB PEIICHHS YPAaBHEHHUH W CHUCTEM
YPaBHEHU; yBEPEHHO TPHUMEHSTH AaNmapaT YpaBHEHWH W HEPAaBEHCTB MU PELICHUS
Pa3sHOOOpa3HBIX 3324 U3 MATEMAaTHKH, CMEXKHBIX IIPEIMETOB, PEATLHON MPAKTHUKU.

HCTIONIE30BaTh Pa3HOOOPA3HBIC IPHEMBI T0KA3aTEIbCTBA HEPABCHCTB;

OPUMEHATHh anmapaT YpaBHEHUH M HEPABEHCTB JJIS  pEIICHUs IIUPOKOTO Kpyra
MaTeMaTHYECKUX 3a/]ad, 33/1a4 U3 CMEXHBIX PEAMETOB, U3 PAKTUKU

IPOBOJIUTH HCCIICOBAHUS, CBSA3aHHBIE C W3YYEHHEM CBOMCTB (YHKUMH, B TOM YHCIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE IpaMKOB HM3Yy4YEHHBIX (YHKIMHA CTPOUTH Oojee
CIIOXHBIE TpauKH (KyCOYHO-33aJaHHBIE, C «BBIKOJIOTBIMI) TOYKAMH H T. 11.);

UCTIONB30BaTh (DYHKIMOHAIBHBIC NPEACTaBICHHUS M CBOMCTBA (YHKIMI I pEHICHUS
MaTeMaTUYECKUX 33/1a4 U3 Pa3INIHbIX pa3/eioB Kypca.

npruoOpecTH MepPBOHAYATIBHBIN OIBIT OPraHU3alMy cOOpa JaHHBIX NPH MPOBEJCHUU OMpOoca
OO0IIECTBEHHOTO MHEHUS, OCYILECTBIATh UX aHAJU3, MPEACTABIATh PE3yJIbTaThl ONPOCa B BUE
TaOJIHIIBI, TUArPAMMBI.

nproOpecTH OMBIT MPOBEACHUS CIyYalHBIX SKCIIEPHUMEHTOB, B TOM YHCIE C IOMOUIbIO
KOMITBIOTEPHOT'O MOZCTUPOBAHUSA, HHTEPIPETALUHU UX PE3yIbTaTOB.

HEKOTOPBIM CHEIMAIbHBIM NPHUEMaM peIIeHUs] KOMOMHATOPHBIX 3a/1a4.

Hcnonvzoeames TIpU PEIICHHH MaTEeMaTHYECKUX 3a7ad, MX OOOCHOBAHHMH W TIPOBEPKE
HaWJICHHOTO PENICHUs 3HAHUE O:

- HaTypaJIbHBIX, LIEJIbIX, PALIMOHATBHBIX, UPPALMOHAJIBHBIX, TEHCTBUTEIbHBIX YUCIIAX;

- CTEIEHHU C HAaTypaJIbHBIMU MOKA3aTEJSIMU U UX CBOMCTBAX;

- OJIHOWIEHAaX W IpaBWJIax AEHUCTBUI C HUMH;

- MHOTOYIEHAX W MPaBWJIAX JECUCTBUN C HUMU;

- (opmynax COKpanEHHOTO YMHOXCHHS,

- TOXJECTBAX; METOJaX JOKa3aTeIILCTBA TOXKICCTB;

- JIMHEHHBIX YPABHEHUAX C OJJHOM HEU3BECTHON M METOAAaX UX PEILICHHUS;

- CHCTEMax JIBYX JIMHEHHBIX YPABHEHHUH C ABYMSI HEM3BECTHBIMHU M METOAAX UX PELICHUS.

- Buinonnsme NEHCTBHSA ¢ OMHOYICHAMH M MHOTOYICHAMMU,

- Y3HAéams B BRIPAKCHUSIX (POPMYIIBI COKPAIIIEHHOTO YMHOKCHUS U IPUMEHSITh UX;

- packiaovléams MHOTOWICHBI HA MHOXKHUTEIIH;

- 8bINOJIHAMB TOKICCTBCHHBIE MPE0OPaA30BAHUS IIENBIX ANTeOPANIECKUX BBIPAKCHUIA;

- 00Ka3bl8amyb MPOCTEUIIINE TOKICCTBA;

- HAxoOums YMCIIO COUYCTAHUM U YUCIIO Pa3MEIICHU;
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- pewiams TUHEWHBIE YPABHEHUSI C OJTHOM HEM3BECTHOM;

- pewiamsb CUCTEMBbl JBYX JHMHEHHBIX YpaBHEHHM C JBYMSI HEU3BECTHBIMH METOIOM
MOJICTAHOBKH ¥ METOJIOM aJIreOpanvecKoro CI0XKeHUS;

- pewiams TEKCTOBBIC 33/1aUX C TOMOILbIO JIMHEHHBIX YPABHEHUI U CUCTEM;

- HaxoOumb PEIICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCITOJIB3YIOTCSI MATEMATUYECKUE CPEICTBA;

- co30asamy MPOAYKT (pe3yabTaT MPOEKTHON NEATENBHOCTH), ISl U3yUYEHUS U OTHCAHUS
KOTOPOI'0 UCIOJIb3YIOTCS MAaTEMaTHYECKNE CPEICTBA.
7-i1 kaacc.
I'eomeTpus

Hcnonvsoéams TpU pelIeHUU MATEeMAaTUYECKUX 3a/1ay, WX OOOCHOBAaHWU U TIPOBEPKE
HaWJIEHHOT'O PEILICHNs 3HAHUE O:

- OCHOBHBIX TE€OMETPUUYECKHMX TMOHATUSX: TOYKA, MHpsiMasi, IUIOCKOCTb, Jy4, OTPE30K,
JIoMaHasi, MHOTOYTOJIbHUK;

- OMpEeNIeHUH yriia, OUCCEKTPUCHI YTIIa, CMEKHBIX U BEPTUKAIBHBIX YIJIOB;

- CBOWCTBAaX CMEKHBIX U BEPTUKAIbHBIX YIJIOB;

- ONpEJeNIeHNH  paBeHCTBa  TeoMmeTpuyeckux  Guryp; NpuU3HAKaX  paBEHCTBA
TPEYTrOJIbHUKOB;

- TEOMETPHUUYECKUX MECTaX TOYEK; OMCCEKTPUCE yIiia U CEPEIUHHOM MEPICHIUKYISIpe K
OTPE3KY KaK FT€OMETPUUYECKUX MECTaX TOUCK;

- ONpEENICHUH TNapajUIeNbHBIX MPSAMBIX; MPU3HAKAX W CBOWMCTBaX NapalIeIbHBIX
MPSIMBIX;

- aKCHMOME MapauIeIbHOCTH U €€ KPaTKOW NCTOPUH;
dbopMyIie CyMMBI YIJIOB TPEYTOJIbHUKA;
ONPEACIICHUU U CBOMCTBAX CPEIHEN JIMHUM TPEYTrOJIbHUKA;
teopeme Daeca.
Ilpumensamob cBOMCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB MIPHU PEILICHUHU 3a/1a4;

HaxoO0ums B KOHKPETHBIX CHUTYallUsX paBHbIE TPEYTOJIbHUKH U JOKa3bIBATh MX
PaBEHCTBO;

- ycmanagiueams TAPALIECIBHOCTh MPSMBIX M NPUMEHSTh CBOWCTBA NapalIebHBIX
MPSIMBIX;

- NpuMeHamb TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA;

- UCNnonb308amb TEOPEMY O CpPEIHEH JIMHUM TPEyrojbHUKa W Teopemy Paneca npu
pElIeHNH 3a/1ay4;

- HaxoOums PEIICHUS <OKU3HEGHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIB3YIOTCSI MATEMAaTHUECKUE CPEJICTBA;

- co30asamv MPOAYKT (pe3yabTaT MPOSKTHOU EATEIHHOCTH), ISl U3yUEHUS U OTHCAHUS
KOTOPOI'0 UCTIOIB3YIOTCS MaTEMaTHYECKUE CPEICTBA.

BoinyckHuk HayuuTcss B 7kjacce (UIsl MCIOJNB30BaHUS B TOBCEAHEBHOM KU3HU U
obecrieueHrst BO3MOKHOCTH YCTIEITHOTO MPOAOHKEHHUsT 00pa3oBaHus Ha 0a30BOM YPOBHE)

JJIeMeHThI TEOPHMH MHOKECTB M MAaTEeMATHY€eCKOM JIOTUKH
1
e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHITHSIMH: MHOXXECTBO, SJIEMEHT MHOKECTBA,
MOJAMHOKECTBO, TPUHAJICIKHOCTH;

L 3a1aBaTb MHOKCCTBA IICPCUNUCIICHUCM UX 3JICMCHTOB;

1 o

31ech U Jajee — pacrno3HaBaTh KOHKPETHBIE MPUMEPHI OOIIHMX MOHSATHI MO XapaKTEPHBIM MMPU3HAKAM, BBITOIHSITH
JICUCTBHS B COOTBETCTBUU C ONPEIEICHUEM U MPOCTEHIINMH CBONCTBAMHU MOHITH, KOHKPETU3UPOBAThH IPUMEPAMHU
o0111e TOHATHA.

21



e omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMU: OIpEACICHUE, aKkCHoMa, TeopeMa,
JI0Ka3aTebCTBO;

® [IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl MOATBEP>KHEHUSI CBOMX BbICKA3bIBAaHUH.
B noBcenHeBHOI KU3HM U NIPH U3YYEHHUU APYTUX NPeIMETOB:

®  HCIIOJIB30BAaTh rpauuecKkoe MPEICTAaBICHHE MHOXECTB IS OMHCAHHS pPeaTbHBIX
MPOIIECCOB U SIBIICHUH, MPU PEUICHUH 33/1a4 IPYTUX YUSOHBIX MPEIMETOB.
Yucaa

e OmepupoBaTh Ha 6a30BOM YpPOBHE MOHATHUSMH: HATYpPAIbLHOE YHUCIIO, I[EI0e YHUCIIO,
OOBIKHOBEHHAS IPOOk, NECATUYHAS IPOOb, CMEIIaHHAas! IPOOk;

®  HCIOJIb30BaTh CBOMCTBA YHCEN U MPAaBUJIA JEHCTBUM MPU BBIMOJHEHUH BEIYUCIICHUN;

®  HCIMOJIb30BaTh MPU3HAKK ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBITOTHEHUH BBIYMCICHUN
Y pEIICHUH HECJIOKHBIX 3a/1ad4;

®  BBINOJHATH OKPYTJIEHUE PAIlMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPaBUIIAMHU

®  CpaBHMBATH YHUCIA.
B noBcenHeBHOI KU3HM U NIPH U3YYEHHUU APYTUX NPeIMETOB:

®  OIEHMBATH PE3YJbTAThl BEIYUCICHUHN MTPU PEUICHUU MPAKTUYECKUX 3a]1a4;

®  BBINOJHATH CPABHEHUE YUCEN B PEATBHBIX CUTYyAIUAX;

®  COCTaBIIATh YUCJIOBBIC BBIPAKEHUS MPHU PEUICHUU MPAKTUUYECKUX 3a7ad U 3a7ad u3
JIPYTUX YYEOHBIX TTPEIMETOB.
ToxnecTBeHHbIE IPe00Pa30BaAHUS

e BrImonHATE HECIOXKHBIC MPeoOpa3oBaHUS AJI BBHIYMCICHUS 3HAUYCHUN YHCIOBBIX
BBIPKEHUM, COAEpKALIUX CTENEHU C HATYpaJIbHBIM IMOKa3aTEeIeM;

®  BBINIOJHATH HECJIOXKHBIC MPE0OpPa30BaHUS LETBIX BBIPAKEHUI: PACKPHIBATH CKOOKH,
MPUBOUTH TOJOOHBIC CIIaraeMbIe;

®  HCHOJIb30BaTh ()OPMYJIbI COKPAIIEHHOTO YMHOXXEHHS (KBaJIpaT CYMMBI, KBajpar
Pa3HOCTH, Pa3HOCTb KBaJAPaTOB) AJIs YIIPOILLEHUS BBIUNCICHUN 3HAUEHUI BbIpaKEHUN
YpaBHeHUsS M HEPaABEHCTBA

e OmnepupoBarh Ha 0a30BOM ypOBHE TOHSITHSMHU: PABEHCTBO, YHCIOBOE PaBEHCTRBO,
ypaBHEHUE, KOPEHb YPAaBHEHMUS, PELICHUE YPABHEHUS, YHCIOBOE HEPABEHCTBO;

® [IPOBEPATH CIPABEIJIMBOCTh YHCIOBBIX PABEHCTB ;

®  pelaTb CUCTEMBI HECIIOKHBIX JIUHEHHBIX YPABHEHUN;

®  TIPOBEPSATH, ABIACTCS JIU JAHHOE YUCIIO PEIICHUEM YPABHEHHUS ;
B noBcenHeBHOI KU3HM U NIPH U3YYeHHUH APYTUX NPeIMETOB:

®  COCTaBJIITh W pelIaTh JIMHEWHbIC YPAaBHEHUS MPHU PEIICHUU 3a7a4, BOSHUKAIOIIUX B
IPYTUX y4eOHBIX MPEAMETaX.
DOyHKIUHA

e HaxoauTs 3HaUYeHHE (PYHKIIMU IO 3aJaHHOMY 3HAUYCHHUIO apTyMEHTA,;

®  HAXOJUTh 3HAUCHHE apTyMEHTa IO 3aJaHHOMY 3HAYCHHUIO (PYHKIIMU B HECIOKHBIX
CUTYalHsIX;

®  ONpeNeNsITh IMOJOKEHHE TOUKH MO €€ KOOpJAWHATaM, KOOPAWHATHI TOYKH MO €€
MOJIOKEHUIO Ha KOOPAMHATHOM TMJIOCKOCTH;

®  CTpOUTH IpaduK JUHEHHOU QyHKIHH

e ompenernaTh NPUOTMKEHHBIC 3HAYCHHUS] KOOPAMHAT TOYKH TEpeceueHUs: rpapukoB
byHKIUI
B noBceqHeBHOI KU3HM U NIPH M3YYEHHUU JAPYTUX NPeIMETOB:

®  JCIOJIb30BaTh rpaMKH PEATbHBIX MPOIIECCOB M 3aBUCUMOCTEH JIJIsl ONIPEICIICHUS X

CBOIICTB ;
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®  UCNOJB30BaTh CBOMCTBA JMHEWHOW (YHKUIMHU U ee TpaduK MPH PELICHUU 3a1ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
CraTncTUKa U TeOpHsi BEPOATHOCTEM

e lmerp mpenctaBieHHE O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CITy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemarh MOPOCTEHIIME  KOMOMHATOpPHBIE  3aJa4d  METOJOM  HpPSIMOTO |
OpPraHU30BaHHOTO 1epedopa;

®  MPE/ACTaBIATH JAHHBIC B BUJIE TAOIUII, TUarpaMM, TpaduKoB;

®  YuTaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B BHJI€ TaOIHUIIbI, TUArPaMMBbl, Tpaduka;

L4 onpeaciIsiTb OCHOBHBIC CTATUCTUUCCKUC XAPAKTCPUCTUKU YU CIIOBBIX Ha60p013;

B noBceHeBHOI KM3HHM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  OLIGHUBATh KOJIMYECTBO BOZMOXKHBIX BApUAHTOB METOJIOM Iepebopa;

® CpaBHUBATb OCHOBHBIC CTAaTHCTHUYECKUE XAPAKTEPUCTHUKH, MOJyUYECHHBIC B MPOLIECCE
peleHus MPUKJIAIHON 3a/1a41, U3yYSHHS PEaIbHOTO SIBICHUS;
TexcroBbIE 3a724H

e Pemarth HECIOXKHBIE CIOKETHBIE 33aa4d Pa3HbIX THIIOB Ha Bce apu(pMETHYECKHE
JIefCcTBUS,

® CTPOMUTh MOJEIb YCIOBHMs 3ajaud (B BHUAE TaOJHMIBL, CXEMbl, PUCYHKa WIH
ypaBHEHHsI), B KOTOPOH JaHbl 3HAUYEHUS JABYX M3 TPEX B3aMMOCBS3aHHBIX BEIUYMH, C LEJIBIO
MIOWCKA PELICHHUs 3a71a4H;

®  OCYLIECTBIATh CHOCOO MOMCKA PELICHU 331a4l, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO UM OT TPEOOBAHUS K YCIOBUIO;

®  COCTaBJIATH IJIaH PEILEHU 3a/1a4H;

®  BBIJICNIATH ATl PELICHUS 33]Ia4H;

®  UHTEPHPETHPOBATH BBIUMCIUTEIBHBIE pE3ylbTaThl B  3ajaye, HCCIEA0BAThH
MOJIy4EHHOE PEILICHHE 3a/1auu;

®  3HaTh Pa3iIMuYUe CKOPOCTEH 0OBEKTa B CTOSUEH BOJE, IPOTUB TEUYEHUS U 110 TEUCHUIO
peKu;

e  pemaTh 3aJa4d Ha HAXOXKJEHHUE YaCTH YKClIa U YHUCia M0 €ro YacTH;

e pemarh 33Ja4d  Pa3HBIX THUMNOB (Ha paldoTy, Ha TOKYNKH, Ha JIBXKCHHE),
CBSI3bIBAIOILMX TPU BEIMUYMHBI, BBIIEISATH 9TH BEIMYUHBI M OTHOILEHHS MEXy HUMU;

®  HAXOAUTh MPOLEHT OT YHCIA, YUCIIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHIDKEHHE WJIM MPOIIEHTHOE MOBHIIICHUE BETHUNHBL;

®  pemlath HECIOXKHBIE JIOTHYECKUE 331a4l METOJIOM PACCYXKICHUH.
B noBceaHeBHOI )KM3HM M NPU U3YYeHHH JPYIUX NPeAMETOB:

®  BBIBUIaTh TMIOTE3bl O BO3MOXHBIX IPEJCIIbHBIX 3HAYEHUSAX HCKOMBIX B 3ajaye
BEJIMYMH (J1€7aTh IPUKUIKY).
I'eomerpuueckue Gpurypsl

e OmnepupoBarb Ha 0a30BOM YPOBHE IOHATHSAMH F€OMETPHUUECKUX DUTYD;

e u3BIeKaThb WHQPOPMALMIO O TEOMETPUYECKUX (Urypax, MpPeICTABICHHYIO Ha
YyepTekax B SBHOM BUJIE;

® [pPUMEHATHh s pelIeHHs 3ajady TeoMeTpudeckue (aKThl, €CIHU YCIOBUS UX
IPUMEHEHHUS 3aJlaHbl B ABHOM (hopme;

e pemarh 3aJa4d HAa HAXOXACHUE TE€OMETPHUECKUMX BEIMYMH IO OOpa3laM MWIH
QITOPUTMaM.

B noBce1HeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:
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®  HCIIOJI30BAaTh CBOWMCTBA TEOMETPUYECKUX (UTYp JUIsl pelIeHUs THUIOBBIX 3ajad,
BO3HHUKAIOIINX B CUTYaIUSIX [TOBCEAHEBHOM KU3HU, 3a/1a4 MPAKTUYECKOTO COACPKAHMSL.
OTHOMICHUSA

e OnepupoBarb Ha 0230BOM ypOBHE TOHSATHSAMH: PaBEHCTBO (hUTYp, paBHbIE (DUTYPBI,
PaBEHCTBO TPEYrOJbHUKOB, MApaIEIbHOCTh NPSMBIX, EPIEHIUKYISIPHOCTD MPSIMBIX.
B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  JCIOJIb30BaTh OTHOIICHMS JUIsl PEIICHHUS MNPOCTEHIIMX 3a7a4, BO3HUKAIOUIUX B
pEaTbHOM )KU3HH.
H3MepeHusi 1 BbIYMCIeHUSA

e BpINOJHATH U3MEpPEHUE [UIMH, pPACCTOSHHM, BEJIMYUH YIJIOB, C TOMOIUIBIO
WHCTPYMEHTOB JIJISl U3BMEPEHUM JITTUH U YIJIOB;

® pUMEHATH (QOpMYJIBl MEpPUMETpa, IUIOMAAN U 00BhEMA, TUIOMIATU TOBEPXHOCTH
OT/IEJIbHBIX MHOTOTPAHHUKOB IPY BBIYUCIICHUX, KOT/Ia BCE IaHHbIE UMEIOTCS B YCIIOBUU,
B noBcenHeBHOM KU3HM U NIPH U3YYEHHUU JAPYTUX NPeIMETOB:

®  BBIUKCIATH PACCTOSIHUSI HA MECTHOCTH B CTAHJAPTHBIX CUTYyalUsX, IUIOMIA[A B
MPOCTEHIINX CITydasix, MPUMEHSITH (OPMYIBI B TPOCTEHIIINX CUTYAIUSX B IIOBCEIHEBHOM KU3HHU.
I'eomeTpruyeckue NoCcTpoeHus

e U300paxkarb THMOBBIC IIOCKHWE (PUTYPHI U (PUTYPHI B MPOCTPAHCTBE OT PYKU U C
MOMOUIbI0 HHCTPYMEHTOB.
B noBcenHeBHOI KU3HM U NIPH U3YYEHHUU JAPYTUX NPeIMETOB:

®  BBINOJHATH MPOCTEHIINE IMOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMbIE B peallbHOMN
KU3ZHHU.
I'eomeTpnyeckne npeodpazoBaHus

e Ctpouth QuUrypy, CHMMETPUUHYIO TaHHOU (PUTrype OTHOCUTENHLHO OCH U TOUKH.
B noBcenHeBHOI KU3HM U NIPH U3YYEHHUU JAPYTUX NPeIMETOB:

®  pacrno3HaBaTh JBUKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

®  pacmo3HaBaTh CHMMETPHYHEIC (PUTYPHI B OKPYKAIOIIEM MUPE.
HUcTopusi MaTeMaTHKHU

e  OnuckiBaTh OTAENIbHBIC BBIJAIOIIUECS PE3YJIbTaThl, MOJYUYECHHBIE B XOAE PAa3BUTHUS
MaTEeMaTHKHU KaK HAyKH;

®  3HATH NPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUECTBEHHOU
Y BCEMHUPHOH UCTOPHUEH;

e [IOHUMAaTh POJIb MATEMAaTUKH B pa3BuTuu Poccuu.
MeTtoabl MATEMATUKH

e BroiOupare noaxoAsiIMi W3YYEHHBI METOJ JUIsl PEUICHHMH HM3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3ajay;

e [IpuBoauThs mnOpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpY)KAIOUIEH
NENCTBUTENbHOCTH U IPOU3BEICHUSIX UCKYCCTBA.

BbIyCKHUK MOJYYUT BO3MOKHOCTH HAYYMTbCS B 7 KJjacce AJs1 oOecredeHUs
BO3MO’KHOCTH YCIEIIHOr0 MNPOAOJ/IKeHHsI 00pa3oBaHusi Ha 0a30BOM M YIJIYOJEHHOM
YPOBHSX /IJIsl CIIENMATU3UPOBAHHBIX KJIACCOB

9J1eMeHThI TCOPHUH MHOXKECTB U MaTeMaTHYeCKOH JJOTHKH
2
L4 Onepupoeamz; NOHAMUAMU. onpe()eﬂenue, meopema, axkcuoma, MHOIAIHCECMEO,
XapakmepucmuKu MHodcecmed, 3J1eMennt MHoaicecmeda.

2 3Z[CCI> " Jajee — 3HaTb ONMPEACICHUC TOHATHA, YMCTh NOACHATH €TI0 CMBICJIL,YMETh UCIIOJIL30BaTh MMOHATUEC U €TI0
CBOIiCTBa Ipyu NpoOBCACHNU paccymﬂeﬁnﬁ, JA0Ka3aTeJIbCTB, pCUICHUUA 3a4a4.
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®  onpedenimv  NPUHAONEHCHOCMb — INeMEHmMA  MHONCeCms8y, 00beOUHeHuo U
nepeceyeHur) MHONCECMs;

®  3a0aeamb MHOIHCECMBO C NOMOWDIO NEPEUUCTIeHUS] INEeMEHMO8, ClOBECHO20
ONUCAHUS,

®  cmpoumbs 8bICKA3bIGAHUSL, OMPUYAHUS BbICKA3bIBAHULL.
B noBcenHeBHOI KU3HM U NIPH U3YYEHHUU JAPYTUX NPeIMETOB:

®  Ccmpoumbs YenouKu YMO3AKIOYEeHUN HA OCHOBE UCNOIb30BAHUS NPABUL TOCUKU,

®  UCNONBL308AMb MHOJCECMBA, ONEpayuu ¢ MHONCeCmeamu, ux epaguieckoe
npedcmasienue OJisi ONUCAHUS PealbHbIX NPOYECCO8 U A6IEeHUII.
Yucaa

o Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPAILHLIX YUCET, MHONCECMBO YENblX

yuce.
®  NOHUMAMDb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
®  GLINOJHAMb BLIYUCIEHUS, 8 MOM YUCTE C UCHONb308AHUEM NPUEMOSE PAYUOHATLHBIX
BbIYUCTCHULL,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNOpPA0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

o  naxooums HOJ/[ u HOK uucen u ucnonv3oeamse ux npu pewieHuu 3a0ad.
B noBceaHeBHOI ;KM3HU M MPU U3YYEeHHH IPYTUX NPeAMETOB:

®  NpUMEHAMb NpPAUNa NPUOTUINCEHHBIX GbIYUCIEHUU NPU peuleHul NpaKmuyecKux
3a0ay u pewieHuu 3a0ay Opyeux y4eOHvIX npeomemos;

®  GLINONHAMb CPAGHEHUe DPe3yIbMAamo8 GbIYUCIEHUN NPU pPeuleHUul NpaKmudecKux
3a0au, 8 MOM YUC/ie NPUOTUNCEHHBIX BbIUUCTEHULL

® cocmasnims U OYEHUBAMb HUCIOBblE BbIPANCEHUS NPU PEUEeHUU NPAKMUYEeCKUX
3a0ay u 3a0a4 u3 Opy2ux yueOHvlX npeomMemos;

®  3anucvl@ams U OKPYisimb YUCI08bLE 3HAYEHUS PEANbHbIX GETUYUH C UCTIOIb308AHUEM
PA3HBIX CUCTEM UBMePEeHUs.
ToxnecTBeHHbIE IPe00pPa30BaAHUS

o Onepuposams NOHAMUAMU CIENEHU C HAMYPATbHbLIM NOKA3amenem,

®  GLINONHAMbL NPeodPA306aAHUS YENbIX BbIPANCEHUN. OelCmeus ¢ O0OHOYeHAMU
(cnodcenue, evluumanue, YMHOJCEHUE), OCUCMEUS C MHO2OUICHAMU (CLOdCeHUe, BblYUmanue,
VYMHONCEHUE),

®  GLINONHAMb PA3NONHCEHUE MHO20UNEeHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
8bIHeceHue 3a CKOOKY, 2PYNNUPOBKA, UCHONb308AHUE POPMYI COKPAUEHHO2O YMHONCEHUSL,

®  guI0enaAmb K8aopam CyMmbl U pa3HOCMU 0OHOUNEHO8,

®  guI0enAmb K8AOPAN CYMMbl UU PAZHOCTIU O8YUTICHA 8 BbIPANCEHUSX
B noBceaHeBHOI )KM3HU M MPU U3YYEeHHH IPYTUX NPeAMETOB:

®  GLINOAHAMbL NPeoOPA306aAHU ANICEOPAUUECKUX BLIPAJICEHUN NPU peuleHuu 3a0ay
Opyeux yueOHblX npeomMemos.
YpaBHeHUs1 1 HEPABEHCTBA

o Onepuposame NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUSL.

®  pewiamv JUHEUHblE YPAGHEHUs U VYPABHEHUS, CBOOUMblEe K JUHEUHbIM C NOMOUbIO
MOACOeCMBEHHBIX NPeobPA3068aAHU;

®  pewamv ypasHeHUus cnOCOOOM PA3NIOHCEHUS HA MHONCUMENU,
B noBce1HeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

® cocmasnamb U pewamsv JUHEliHble YPAGHEHUs, K HUM CBOOAWUecs, CUCmembl

JIUHEIHBIX YPABHEHU,
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®  GLINOAHAMbL OYEHKY HPABOON0000Us pe3yIbmamos, Noay4aemvlx Npu peuleHuu
JIUHEUHbIX YPABHEeHUUl U cucmem JUHEUHbIX YPAGHEeHUll Npu peulenuu 3a0ad Opyeux y4eOHbIX
npeomemos;

®  guIbUpamb CcOOmMEemMcmEyiouue YpPAeHeHus, ux cucmemvl Osl COCMABLEHUS.
mMamemamuyeckol Mooenu 3a0aHHOU pealbHOU CUMyayuu Uil RPUKIAOHOU 3a0ayi;

®  yMemb UHMePNpemuposamv NOJVYEHHLIU NpU peueHuu YPasHeHus, CUCmembl
pe3yibmam 6 KOHmeKcme 3a0anHOLl PeaibHOl CUMYayuu Uiy NPUKIaoHOU 3a0aqu.
DOyHKIUHA

o  Onepuposamv NOHAMUAMU: DYHKYUOHANLHASA 3ABUCUMOCIb, DYHKYUA, 2pagux
@yuKyuu, cnocobvl 3a0aHusi PYHKYUU, apeymeHm u sHaveHue QyuKyuu, obiacms onpeoeneHus u
MHOIHCECB0 3HAYUEHUN PYHKYUU.

® cocmasenams ypaeHeHus NPAMOU N0 3A0AHHLIM YCI08UAM: NPOXooAwell depe3 0se
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osauel yepe3 OAHHYIO MOYKY U NapailebHOl
OaHHOU NPAMOU;

B noBceaHeBHOI1 ;KM3HU M MPU U3YYE€HHH IPYTUX NPeAMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO 2PAPDUKA PEaTbHYI0 3A8UCUMOCTb UL NPOYECC NO UX
Xapaxmepucmukam,

TexcToBbIE 3a0a4H

e Pewamb npocmvie U CIONHCHble 3A0ayYl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL306aMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CONCHbIX 3a0ay OJisl
HOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuames Mooeib MeKcma u Mooelb peuenus 3a0adi, KOHCMpYyuposams K 0OHO
MOOenU peuleHUst HeCI0ACHOU 3a0a4l pasHble MOOeIU MeKCMa 3a0ayil;

®  3HaAmMb U NpUMeHAmb 00a Ccnocoba noucka peuteHus 3aday (om mpebOBaAHUS K
VCO8UIO U OM YCILI0BUSL K MPeDOBAHUIO);

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemol;

®  gvI0eNAMb IMANBL peUeHUs 3a0atU U COOEPAHCAHUE KAHCO020 IMAand;

*  yumemb GbIOUPAMb ONMUMANLHBIL MEMOO PeueHUs 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmMampugams paziuyHvle Memoobl, HAX00UMb pAasHble peuleHus 3a0ayu, eciu
B03MOJCHO,

®  QHAIUBUPOBAMb 3AMPYOHEHUs NPU PEUeHUU 3a0aY,

®  GLINOAHAMb PA3IUYHBIE NPeoOPA308AHUS NPEOTONCEHHOU 3a0aUl, KOHCMPYUPOBANb
HOBble 3a0a4u U3 OAHHOU, 8 MOM HUcie 0OpamHvle;

®  UHmMepnpemuposams GbIYUCIUMENbHbIE pe3yIbmamsl 6 3adave, UCCLe008amb
NOYYEHHOE peuere 3a0a4u,

®  QHANUBUPOBATL  BCEBOZMOMNCHbIE —CUMYAYUU  83AUMHO20  PACHONONCEHUS  O8YX
00beKmMOo8 U U3MeHeHUue UX XapaKkmepucmuk npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha OsudiceHue 08YX 00beKmo8 KAaK 6 O00HOM, maxK u 8
NPOMUBONONIONCHBIX HANPABTIEHUSX,

®  UCCe008amMb BCEBO3MONCHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdCEHUe NO peke,
paccmampusams pasHvle CUCHEeMbl OMCYéma,

®  pewams pazHooOpa3Hble 3A0aYU «HA YACMUY,

® pewamsb u 0OOCHOBLIBAMb CBOE peuieHue 3a0ay (8blOesimb MAMemMamuiecKyro
OCHOBY) HA HAXOJHCOeHUe Yacmu YUCIAd U YUCIA NO e20 4aCmu HA OCHO8e KOHKPEeMHO20 CMbICIA
opoou;
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®  0co3HaBamv U 0OBACHAMb UOCHMUUYHOCMb 3A0aY PA3HBIX MUNOE, CEA3LIBAIOWUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdCEHUE). GblOeIAMb MU BEIUYUHbL U OMHOWEHUS
MedHCOY HUMU, NPUMEHSMb UX NPU peuleHulu 3a0ay, KOHCMpYyuposams coOCmeEeHHble 3a0ay
VKA3AHHBIX MUNOG;

®  pewamsv 3a0a4u HA NPOYEHMbI.

®  pewams n02uyecKue 3a0aiu pazHblMu cCnocooamu;
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

® guidenamb Npu pewlenuu 3a0ay Xapakmepucmuku paccmMampueaemol 6 3alaue
cumyayuu, OmauyHvle Om pedabHblx (me, om KOMOPbIX aOCMpasupo8aIucy), KOHCMpYuposams
HOBble CUMYayuu ¢ Y4émom dMux XapaKkmepucmux,

®  pewams u KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PeaibHbIX CUMYayull,
8 KOMOpbIX He mpeOyemcs MOYHbLU BbIYUCTIUMETbHBIL Pe3YIbImanm,
CraTucTHKA U TeOpusi BEPOSITHOCTEIH

o  Onepuposams nowsmusMu: cmorduyamvle U Kpyeosvie Ouacpammvl, madIuybl
OaHHbIX, CpedHee apugmemuyeckoe, MeOUaHa, Hauboavulee U HauMeHblulee 3HAYeHUsl 8bl100OPKU,
paszmax 6blOOpKu,

® uzsnexkamv UHpoOpMayuro, NPeOCMABIeHHYr0 6 madbauyax, Ha OUASpaAMMAaXx,
epagukax;

® cocmasnsims madIUYbl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

® pewamv 3a0auu HA BbIYUCIEHUE BEPOAMHOCMU C NOOCYEMOM KOIUYECmed
8APUAHMOB C NOMOULIO KOMOUHAMOPUKUL.
B noBceaHeBHOI1 ;KM3HU M MPU U3YYE€HHH IPYTUX NPEAMETOB:

®  u381€KAMY, uHmMepnpemuposams u npeobpazoevieamy ungopmayuro,
NPeOCmasieHnylo 8 madIuyax, Ha Ouacpammax, epaguxax, Ompadicanuwyr ceolucmea u
XapakxmepucmuKu peaibHblX NPoYeccos U a61eHuUll;

® onpedenamv cmamucmuieckue XapakxmepucmuKku — blOOpoOK NO  mabauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu Peulenus 3a0ayu,

®  OYeHUBAMb 8EPOSIMHOCTNL PEAbHbIX COOLIMULL U S8TIEHULL.
I'eomerpuuyeckue Gpurypsl

o  Onepuposams NOHAMUAMU 2COMEMPUYECKUX Pueyp;

®  u3gIeKAmMb,  UHMEPNpemuposamv U  npeobpazoevleamv — UHGOpMAyUrO O
2eomempuieckux ueypax, npeocmasieHHyo Ha Yepmertcax,

®  npuMeHAmMb 2eomempudeckue @Gakmel O peuleHus 3a0ay, 6 MOM YUCIe,
NPeONnoNaA2arUux HeCKOJIbKO WdA208 peuleHus,

*  Jopmyruposeams 6 NPOCMEUUUX CTYYAAX CEOUCMEA U NPUSHAKU pueyp;

®  00KA3bIBANb 2€0MEMPUIECKUE YMBEPIHCOCHUSL,

®  grademv CMAHOAPMHOU Kldccugurayueli n10CKux gueyp (mpeyeoibHuKos).
B noBceaHeBHOI ;KM3HU M MPU U3YYE€HHH IPYTUX NPEAMETOB:

®  UCNOTL308AMb  CEOUCMBA — 2eOMEeMpUYecKUx  ueyp 0as  peuwieHus  3a0ay
APAKMUYecKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHOMICHUS

o  Onepuposamb NOHAMUAMU: PABEHCMBO ueyp, pasHvle Guaypvl, pageHcmeo
mpey20bHUKO8, NAPALIeIbHOCb NPIMbIX, NEPREeHOUKVIAAPHOCTb NPAMbIX.
B noBceaHeBHOI ;KU3HU M MPU U3YYE€HHH IPYTUX NPeAMETOB:

®  UCNONL308AMb OMHOWEHUS OJISL peUeHUsl 3a0a4, GO3SHUKAIOWUX 8 PeAlbHOU HCUSHU.
N3mepennsi 1 BbIYHCIEHHS
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e  Onepuposams npedcmasienuamu o ONUHe, NIOWAOU, 00béMe KAK BeNUHUHAMU.
Ipumenamo opmynvl niowadu, ob6véma npu peuwienuu MHO2OUIA208bIX 340a4, 8 KOMOPbLIX He
6ce OaHuble NpedCcmasieHvl A6HO, A MpedVIOm 6blYUCIeHUl, onepuposams 0olee WUPOKUM
KOIUYecCmeom Gopmyn OnuHbl, NIOWAOU, O00BLEMANPOBOOUMb NPOCHblIE BbIYUCIEHUS HA
00bEMHBIX Meaax;

o popmyruposams 3a0ayu Ha GbIYUCTEHUE OTUH, NIOWAOel U 00BEMOB U Peulamp Ux.
B noBceiHeBHOM KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

®  1POBOOUMD BLIYUCTICHUS HA MECIHOCIU,

®  npuMeHAmMb GOpPMYIbl NPU BbIYUCIEHUAX 8 CMENHCHLIX YYeOHbIX npeomemax, 8
OKpyHcaroujeli OeticmeumenbHOCU.

I'eomeTpruyeckue NoCcTpoeHus

e 306pasxcamv ceomempuyeckue @Queypbl NO  MEKCMOBOMY U  CUMBOIbHOMY
ONnuUCanuIo;

®  c80000HO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECIOMCHBIX CTLYUASX,

®  GLINONHAML NOCMPOEHUS MPEY20TIbHUKO8, NPUMEHAMb OMOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPOBOOUMb NpoCcmelue UCC1e008aHUsL YUCIA PeuleHUl;

®  u300padxcamb mMunogvle NIOCKue @ueypvl U O0OveMHble mena ¢ NOMOWbIO
NPOCMENUUUX KOMNbIOMEPHBIX UHCTNPYMEHNOB.

B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  GLINOAHAMb NpoCMeluue NOCMPOeHUs HA MeCMHOCMU, Heo0Xooumblie 8 peanbHOll
JHCUZHU,

®  OyeHUBAMb PA3Mepbl PeabHbIX 00BEKMO8 OKPYHCAIOUe20 MUpa.

HcTopust MaTeMaTUKHU

e Xapakmepuzo6amv 6K1A0 GbLOAIOWUXCA MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UMBIX HAYYHBIX 0Oaacmel;

®  noHUMAmMb poib Mamemamuxu 6 pazsumuu Poccuu.

MeTtoabl MATEMATUKH

o Ucnonv3ys usyuemHvle Memoowvl, NPOBOOUMb OOKA3AMENbCMBO,  BbINOHAMb
onposepaicenue;

®  gblOUpAMb U3VUEHHble MEeMOObl U UX KOMOUHAYUU OJis peuleHuss MamemamuieckKux
3adau,

®  UCNONL306aMb Mamemamuyeckue 3HAHUs Oisl ONUCAHUS 3AKOHOMepHOCcmel 8
OKpYHcaroufeti 0eticmeumenbHOCmu U NPOU3B8e0eHUsIX UCKYCCMEd;

®  NpuMeHAmMb  npocmeliuiue  NPOSPAMMHbIE  CPeOCmea U INeKMPOHHO-
KOMMYHUKAYUOHHBLE CUCEMbL NPU PEULeHUU MANEMAMUYecKux 3a0ady.
8-i1 kaacc.

Anredpa

Hcnonvszoeams Tpu pellleHUU MaTeMaTUYECKUX 3a/1ay, MX OOOCHOBAHHWU U TPOBEpKE
HalJICHHOTO PENICHUs 3HAHUE O:

- anreOpandeckoi ApoOU; OCHOBHOM CBOWCTBE JIpo0OH;

- TpaBWJIAX JEUCTBHI C anreOpandecKuMu IpoOsiMu;

- CTEMEHSX C IENBIMU MOKa3aTeNsIMU U X CBOMCTBAX;

- CTaHJapTHOM BHUJIE YUCIIA,

k .
- byHkuuax y=kx+b, y= x2, y =—, UX CBOMCTBax U rpadukax;
X

- TIOHSATHH KBaJIPaTHOTO KOPHS U apU(PMETUIECKOT0 KBAAPATHOTO KOPHS;
- CBOMCTBax apu(METHUECKUX KBAJIPATHBIX KOPHEH;
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GyHKIUU y =+/x , €€ CBOMCTBAxX U rpaduke;

dbopMmyne i KOpHEH KBaIpaTHOTO YPaBHEHUS;
Teopeme Buera s npuBe€HHOTO U 00IIETr0 KBaApaTHOTO ypaBHEHUS;
- OCHOBHBIX METOJIaX PEIICHHUs LENbIX PallOHATIbHBIX YPAaBHEHUN: METOJIE Pa3sIOKEeHUs

Ha MHOXHUTECJIN U METOAC 3aMCHbI HGH3BGCTHOﬁ;
- METO/ie PeUICHHUs APOOHBIX pallMOHAIBHBIX YPaBHEHHIA;
- OCHOBHBIX MCTOJAaX PCUHICHUA CUCTCM pPAllMOHAJIbHBIX ypaBHeHHﬁ.
- Cokpawams anredpandeckue Apoou;
- 8blNOJHAMb APUOMETHUCCKHUE TCUCTBUS C AIreOpandecKuMu JpOo0sSMU;
- UCnOIb306amb CBOMCTBA CTETICHEH C IENILIMU TIOKA3aTesIMUA TIPU PEUICHUN 3a/1a4;
- 3anucvléams YUCIA B CTAHAAPTHOM BHJIE;
- 8bINOHAMb TOXKIECTBCHHBIC TPE0OPa30BaHuUs PAIIMOHAIBHBIX BBIPAKCHHIA;

o k o
cmpoums rpaduku yHKuMA y =kx+b, y = xz, Y =— U HCIOJIb30BaTh UX CBOMCTBA
X

IIpU PEIICHUH 3a/aY;
eblyUCAAMb ApUPMETHUECKHE KBaIpaTHbIE KOPHU;
npumeHams CBONCTBA apu(METHUECKUX KBaJAPAaTHBIX KOPHEH MpHU pelIeHUH 3a/1ay;

cmpoums TpapuK (QYHKIUM y =+/X ¥ HCIONb30BaTh €ro CBOMCTBA MPH pEIICHUU
3ajady;
- pewams KBaJpaTHbIE YPaBHEHNUS,

npumensams TeopeMy Buera npu pernienun 3anad;

- peuiamsb TCIBIC pAllMOHAJIBHBIC YpPAaBHCHHA MCTOJIOM PA3JIOKCHHUA HA MHOXHUTCIU U
METOAOM 3aMECHbI HGHBBGCTHOﬁ;

- pewiamdv TpOOHbIC YpaBHEHMUS,

- pewiams CUCTEMBI PAIlHOHAILHBIX YpaBHEHHUIA,

- pewiamb TEKCTOBBIC 33J]aud C TIOMOIIBIO0 KBAaJIPATHBIX M PAllMOHAIBHBIX YPaBHCHUU U
UX CHCTEM;

- HaxoOums PEIICHUS <OKU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCTIONIBE3YIOTCSI MAaTEMAaTHUECKHE CPEICTBA,;

- co30asams MPOAYKT (Pe3yabTaT MPOCKTHOU EATEIHHOCTH), ISl H3yUYEHUS U OIMCAHUS
KOTOPOTO HCIIOJIb3YIOTCS MaTeMaTHUECKHIE CPENICTBA.

8-i1 kaacc.
I'eomeTpust

Hcnonvzo6ams TIpU pelICHUM MAaTEeMaTHYECKUX 3ajad, MX OOOCHOBAHHMU M IIPOBEPKE
HaWJIEHHOT' O PEILCHNs 3HaHUE O:

- OIpeleJIeHUH MapajiesiorpaMma, pomoa, MpsIMOyrojibHUKA, KBaJpaTa; UX CBOMCTBAX U
[IPU3HAKAX;

OMPCACIICHUU TpaIllCHIHH, 3JICMCHTAX TpaIlcCuun,; TCOPpEMC O CpG,Z[HGfI JIMHUU Tparcunu,

OIIpEEIIEHUU OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

TeopeMe 00 U3MEPEHUHU YTIIOB, CBA3aHHBIX C OKPY>KHOCTHIO;
OTpe/ieIecHUU U CBOMCTBAX KacaTelIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE ABYX
KacaTeJbHbIX, TPOBEIEHHBIX U3 OJJHOU TOUKH;

- OIpEIIETICHUH BIIUCAHHON U OMMCAHHOW OKPYKHOCTEM, X CBOMCTBAX;

- OIpeleNIeHUH TPUTOHOMETPUYECKHE (PYHKIUU OCTPOTO Yria, OCHOBHBIX COOTHOLICHUH
MEXIy HUMU;
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- TpuéMax peHIeHus IPSIMOYTOJIbHBIX TPEYTOJIbHHUKOB,;

- TpUTOHOMETpUYEeCKHX QyHKIuUAX yrioB oT 0 go 180°;

- TeopeMe KOCUHYCOB U TEOPEME CHHYCOB;

- mpuémax peuieHus NPOU3BOJIbHBIX TPEYTOJbHUKOB;

- (dopmynax A MIoUa Iy TPeyTrolbHUKA, apajljiesiorpaMmma, Tpamneium;

- teopeme [Iudaropa.

- Ilpumensms TpPU3HAKM W CBOICTBA MapaienorpaMma, pomba, MPSIMOYTOJbHHKA,
KBajiparta IpH peUICHUH 3a71ad;

- pewams TIPOCTEHINNE 3aJa9H HA TPAICIHIO;

- HaxoOums TPaTyCHYIO MEpY YIJIOB, CBSI3aHHBIX C OKPY)KHOCTHIO; YCTAHABIMBATH HX
PaBEHCTBO;

- NpumeHsAmMb CBOMCTBA KAcaTEIbHBIX K OKPY>KHOCTH TPH PEIICHUH 3a]1a4;

pewamsb 3a]a44 Ha BIIMCAHHYIO U OIIMCAaHHYIO OKPY>KHOCTB;

6blN0JIHANMb OCHOBHBIC TCOMCTPUUCCKHUC ITOCTPOCHUA C MOMOIIBIO IUPKYJIIA U HHHCﬁKH;

HAX0O0ums 3HAYCHUS TPUTOHOMETPHUYECKHX (YHKIUH OCTPOrO Yria depe3 CTOPOHBI
HPSMOYTOJIBHOTO TPEYTOJIbHUKA,

- npumensimb COOTHOIICHHS MEXKIY TPUTOHOMETPUYECKUMH (PYHKIHSMH TPH PEIICHUN
3a/1a4; B YaCTHOCTH, 110 3HAUYCHHIO OJJHOM N3 (QYHKIMH HAXOJUTh 3HAYCHUS BCEX OCTAIbHBIX;

- pewiamb TIPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

- c800umsb paboTy ¢ TpUroHOMeTpruuecKuMH pyHkmsamu yrio oT 0 1o 180° x cimyyaro
OCTpBIX YIJIOB;

- npumensimyb TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB IIpU PEIICHUH 337134,

peuiams TPOU3BOJIbHBIE TPEYTOJIbHUKH;

Haxooums TIIOIIAIU TPEYroJbHUKOB, TapalIeJIOrPaMMOB, TpaneIuii;
npumenams Teopemy [ludaropa npu pemenun 3anay;

Haxooums MPOCTEHUIINE T€OMETPUUECKIE BEPOSITHOCTH;

HAxo0ums PEUICHUs <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
UCIIOJIb3YIOTCSI MATEMATHUYECKUE CPEJICTBA;

- co30asams MPOAYKT (Pe3yabTAT MPOCKTHOU EATEIHHOCTH), ISl H3yUYEHUS U OTHCAHUS
KOTOPOI'0 UCTIOIb3YIOTCS MaTeMaTHYECKUE CPEICTBA.

BoinyckHuk HayuuTcs B 8 KJjacce (/s HMCIOJb30BAHUS B IOBCEIHEBHON KU3HU H
o0ecre4yeHUs1 BO3MOKHOCTH YCIIEIHOTO MPOI0JIKeHUs1 00pa3oBaHusi HA 0a30BOM YPOBHe)
JJIeMeHThI TEOPHMH MHOKECTB M MAaTEeMATHY€eCKOM JIOTUKH

e OmepupoBaTh Ha 0a30BOM yp013He3 MOHATUAMH: MHOXXECTBO, 3JIEMEHT MHOXECTBA,
MOJMHOKECTBO, TPUHAJICKHOCTH;

° 3aJaBaTb MHOX>XKECTBaA HGpG‘-II/IC.HGHI/IeM HUX 2JICMCHTOB,

® HAXOAWTH MEepeceucHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITUX CUTYAIIUSX;

e omnepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHUSAMH: OIpPEACIICHHE, aKCHOMa, Teopema,
JIOKa3aTeJIbCTBO;

® TIPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEP)KHEHUSI CBOMX BBICKA3bIBAaHUH.
B noBceqHeBHOI KU3HU U NIPH U3YYeHUU APYTUX NMPeIMETOB:

° HUCIIOJIB30BAaTh rpa@nquKoe Hpe,Z[CTaBJIeHI/Ie MHOXCCTB JIs1I OIIMCAaHHUA peaanblx
MIPOIIECCOB U SIBJICHHH, PU PEIICHUH 337249 IPYTUX YICOHBIX TPEIMETOB.
Yucaa

33nech u nanee — paco3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHITH [0 XapaKTePHBIM MPU3HAKAM, BBIOIHSITE
JICUCTBHS B COOTBETCTBUU C ONPEIEICHUEM U MPOCTEHIINMH CBONCTBAMHU MOHITH, KOHKPETU3UPOBAThH IPUMEPAMHU
o0111e TOHATHA.
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e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSMH: HATYpPAIbHOE YHUCIIO, I[EI0e YHUCIIO,
OOBIKHOBEHHas1 JpoOb, JecATUYHAs JApoOb, CMEIIaHHas JpoOb, PAIMOHAIBLHOE YHCIIO,
apuMeTUYECKHI KBaJIpaTHBIA KOPEHb;

®  HCIOJIB30BaTh CBOMCTBA YKCEN U MPABUJIA JEHCTBUM IIPU BBIIIOJHEHUH BBIYUCIICHUN;

®  JCIOJIb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBIIIOJIHEHUN BBIYUCIICHUM
Y PEIIeHUH HECIOKHBIX 33]1a4;

®  BBINOJHATH OKPYTJICHHUE PAIIMOHATBHBIX YACENI B COOTBETCTBUM C IIPaBUJIAMH;

®  OICHMBATh 3HAYECHHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YKCIIa;

®  pacro3HaBaTh pallMOHAIbHBIEC U UPPALIUOHATIBHBIC YUCIIA;

®  CpaBHHMBATH YHUCIA.

B noBcenHeBHOI KU3HM U NIPH U3YYEHHUU APYTUX NPeIMETOB:

®  OICHMBATH PE3YJbTAThl BEIYUCICHUH MTPU PEUICHUU MPAKTUYECKUX 3a]1a4;

®  BBINOJHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYyAIUAX;

®  COCTaBJIATh YUCJIOBBIC BBIPAKEHUS MPHU PEUICHUU MPAKTUUYECKUX 3a7ad U 3a7ad u3
JPYruX y4eOHBIX IPEAMETOB.

ToxnecTBeHHbIE IPe00Pa30BaAHUS

e BrImonHATE HECIOXKHBIC MPeoOpa3oBaHUS AJIs BBHIYMCICHUS 3HAUYCHUN YHCIOBBIX
BBIPDAKEHHM, COAEpKAIMX CTENEHM C HaTypalbHBIM IOKa3aTejleM, CTENeHU C IEeJIbIM
OTPHUIATEIbHBIM IMOKA3aTENIEM;

e  BBINIOJHATh HECJIOXKHBIC MPEe0OpPa30BaHUS LIETBIX BBIPAKEHUI: PAaCKPHIBATh CKOOKH,
MPUBOUTH MOJOOHBIC CIIaraeMbIe;

®  JCHOJIb30BaTh ()OPMYJIbI COKPAIIEHHOTO YMHOXXEHHS (KBaJIpaT CyYMMBI, KBajpar
pPa3HOCTH, Pa3HOCTh KBAAPATOB) JIsl YIPOUICHUSI BHIYMCICHUHN 3HAaUYECHUN BBIPAXKEHUI;

®  BBIMOJHATH HECJOXHBIE TPEOOPa30BaHUsA JPOOHO-TUHEHWHBIX BBIPAKCHUH W
BBIPAKEHUM C KBaJpaTHBIMU KOPHSIMH.

B noBcenHeBHOI KU3HM U NIPH U3YYEHHUU JAPYTUX NPeIMETOB:

® [IOHMMAaTh CMBICI 3alIMCH YUCIIA B CTAHAAPTHOM BHU/IE;

e  omepupoBaTh Ha OA30BOM YPOBHE MOHSATHUEM «CTAaHAAPTHAS 3aMUCH YHUCTIAY.
YpaBHeHUs1 1 HEPABEHCTBA

e OmepupoBaTh Ha 0a30BOM ypOBHE MOHSATHSMHU: PABEHCTBO, YHCIOBOE DPAaBEHCTBO,
ypaBHEHUE, KOPEHb YpPaBHEHUS, PEUICHHWE YpPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHrEe HEPABEHCTBA;

®  TIPOBEPATH CIPABEIIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peniaTh JIMHEHHBIE HEPABEHCTBA W HECJIOKHBIE HEPABEHCTBA, CBOMSIIMECA K
JIMHENHBIM;

®  peniaTh CUCTEMBI HECIOKHBIX IMHEHMHBIX YpaBHEHU, HEPABCHCTB;

®  TIPOBEPSATH, ABJISICTCS JIU JAHHOE YUCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

e  pemiath KBaJIpaTHBIE YpaBHEHUS 10 (hOpMyIie KOPHEH KBaJAPAaTHOTO YPaBHEHNUS,

®  W300pakaTh PEIICHUS HEPABEHCTB U UX CHUCTEM Ha YHUCIOBOM MPSIMOM.

B noBcenHeBHOI KU3HM U NIPH M3YyYEHHUU APYTUX NPeIMETOB:

®  COCTaBJIITh W pelIaTh JIMHEWHbIC YPAaBHEHUS MPH PEIICHUHU 3a7a4, BOSHUKAIOIIUX B
JIPYTUX YYEOHBIX TIPEIMETAX.

DOyHKIUHA

e HaxoauTs 3HaUYeHHE PYHKIIUHU IO 3aJaHHOMY 3HAYCHHIO apTyMEHTA;

e HaxOJUTh 3HAYCHHUE APTyMEHTA MO 33/laHHOMY 3HAYCHHIO (YHKIIMH B HECIOXKHBIX
CUTYalHsIX;
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e  OmNpeneNiaTh TOJOKEHHUE TOYKH MO €€ KOOpAMHATaM, KOOPAWHATHI TOYKU MO €€
MOJIO’KEHUIO Ha KOOPAMHATHOM IIIOCKOCTH;

®  CTpOUTH IpaduK JUHEHHON PyHKINH;

®  TIPOBEPSATH, SIBISAETCS JU JaHHBIA Tpaduk rpadukom 3amaHHON QPYHKIIUN (JTHHEHHOM,
00paTHOI IPONMOPIIMOHATILHOCTH );

e onpeneniaTh NpUOMMHKEHHBIE 3HAYEHUS KOOPIMHAT TOUKHM IMepecedeHus: rpaukoB
byHKIINIT;

B noBceHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  HCIIOJIb30BATh TpaUKu peabHBIX MPOIECCOB U 3aBUCUMOCTEN JIJIsl OTIPEAeNICHUs X
CBOMCTB

®  JCIOJIb30BaTh CBOMCTBA JUHEWHON (PYHKIMU W ee rpaduK MpHU pElieHUU 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

e lmerp mpeAcTaBIeHUE O CTAaTHCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTU
CITy4altHOTO COOBITHS, KOMOMHATOPHBIX 3aa4ax;

e pemarh NpocTedlIe  KOMOMHATOPHBIE — 3aJadd  METOJAOM  MPSIMOTO U
OpraHU30BaHHOIO Nepedopa;

®  MPEACTaBIATH JAHHBIC B BUJIE TAOIUII, TUarpaMM, rpaduKoB;

e  yyTaTh UH(OPMALHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPaMMBbI, rpaduka;

®  ONpeneNsIThb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKN YHCIIOBBIX HA0OPOB;

B noBceiHeBHO KU3HM M TIPH U3YYEHHHU APYTUX NMPeIMeTOB:

®  OIICHUBATH KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

e CpaBHUBATh OCHOBHBIC CTATUCTHYECKHE XaPaKTEPHUCTUKH, TOJYyYCHHBIC B MPOIIECCE
pelIeHus IPUKIAIHON 3a/1a4u, H3y4EHUS peaTbHOTO SBICHUS;

TexkcToBbIC 321241

e Pemarh HECIOXHBIE CIOKETHBIC 33/1a4ll Pa3HBIX THUIIOB HA BCE apu(MeTHUIECKUE
JIeHCcTBUS,

e CTPOUTH MOJENb YCIOBUS 3agaud (B BHUAE TaONUIbI, CXEMbl, PUCYHKA WJIHI
ypaBHEHHUS), B KOTOPOW JaHBI 3HAUEHUS JBYX U3 TPEX B3aMMOCBS3aHHBIX BEIMYUH, C ILEIBIO
MOWCKA PEICHUS 3a/1a4H;

®  OCYUIECTBJIATH CIOCOO MOMCKA pelIeHus 33/1a4d, B KOTOPOM PacCyKICHHE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO UM OT TPEOOBAHUS K YCIOBUIO;

®  COCTaBIIATH IJIaH PEIICHU 3a/1auH;

®  BBICIATH ATAIBI PEUICHUS 3a/1a4H;

e  UHTEPIPETUPOBATH BBIYHCIUTENBHBIE pe3yabTaThl B  3agade, HCCIENIOBATh
NOJIy4EHHOE pElLlIeHHE 3a/1auu;

e  3HATh pazMuMe CKOpocTel 00BbEeKTa B CTOSTUEH BOJIE, MPOTUB TEUEHUS U MO TEYCHHIO
peKu;

e  pemiaTh 33Ja4M Ha HAXOXKJIEHUE YaCTH YKCia U YKCIia 10 €ro 4acTu;

e pemath 3amadyd  pa3HBIX THIOB (Ha paboTy, Ha TOKYIKH, HA JIBUXKCHHE),
CBSI3BIBAIOIIUX TPU BEJIMYMHBI, BBIJIEISTH 3T BEJIMYUHBI U OTHOIICHUS MEX/1y HUMU;

e  HaxOJUTh MPOIEHT OT YMCJA, YUCJIO MO MPOIEHTY OT HEro, HaXOAUTh MPOIICHTHOE
CHW)KCHHE WJIH MPOLIEHTHOE MOBBIIICHUE BETUINHBL;

®  pemaTh HECIOXKHBIE JIOTHYECKUE 3a]]a9l METOJIOM PACCYKIACHHIA.

B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:
e  BBABUIaTh TMIIOTE3bl O BO3MOXKHBIX MPEJENIbHBIX 3HAYEHHSIX HCKOMBIX B 3ajaye

BEJIMYMH (J1e7IaTh MPUKUIKY).
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I'eomeTpuueckue purypni

e OmnepupoBarb Ha 0a30BOM YPOBHE IOHATHUSAMH F€OMETPHUUECKUX DUTYD;

e u3BICKaTh HWHQPOPMALMIO O TEOMETPUUECKUX (UTrypax, MpPEICTaBICHHYI0 Ha
yeprexax B SBHOM BUJE;

® [pPUMEHATHh s pelIeHHs 3ajJad TeoMeTpudeckue (aKThl, €CIHU YCIOBUS UX
NpYMEHEHHUS 3aJlaHbl B IBHOM (hopme;

e pemlaTh 3a/a4d HAa HAXOXKAECHUE TE€OMETPUUYECKUX BEJIMYMH IO 0Opa3laM MM
aJIrOpUTMaM.
B noBcetHeBHOM KU3HM M TIPH M3YYECHHH APYTUX NPeIMETOB:

®  HCNONb30BaTh CBOMCTBAa IE€OMETPUYECKHUX (UIYp s PEUIeHHs THUIIOBBIX 3a7ad,
BO3HUKAIOIIKX B CUTYalUsIX [TOBCEAHEBHOM KM3HU, 3a/1a4 IPAKTUYECKOTO COACPKAHMSL.
OTHowmenust

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSAMU: PaBEHCTBO (HUTYp, paBHBbIE (UTYPHI,
PaBEHCTBO TPEYIOJIbHUKOB, IAPAJLIENbHOCTD IPSMBIX, IEPIEHIUKYISIPHOCTD MPSIMBIX.
B noBcetHeBHOM KU3HM M TIPH M3YYECHHH APYTUX NPeIMETOB:

®  HCIOJIB30BATH OTHOLIEHUS [UIs PELICHWS IPOCTEHIIMX 3a1a4, BO3HUKAIONIUX B
pEaTbHOM )KU3HH.
HN3mepenus u BoIYMCICHUS

e DBbImosHATE W3MEpEeHHE NIUH, PACCTOSHUN, BEIMYMH YIVIOB, C IIOMOIIBIO
MHCTPYMEHTOB U1 U3MEPEHUH UIUH U YIJIOB;

e QpuUMEHATH (OpMyJbl MEPUMETPa, IUIomW@AnAd U 00bEMa, IMJIOUIAJU IMOBEPXHOCTH
OTJIENbHBIX MHOIOI'PAaHHUKOB IIPH BBIYHACIICHUSX, KOTJ1a BCE JAHHBIE UMEIOTCA B YCIIOBUH;

e npuMeHATH Teopemy [Iudaropa, hopmyssl miomaneit B npoCcTEHIINX CIIydasx.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  BBIYMCIATH PACCTOSIHMSI HAa MECTHOCTHM B CTaHIAPTHBIX CHUTyalUsX, IUIOIIAAU B
NPOCTEUIINX CIydasx, IPUMEHATH (OPMYIIbI B TPOCTEHITNX CUTYyallUSX B [IOBCETHEBHON JKU3HU.
I'eomeTpnuyeckue nocTpoeHus

o M300paxkaTh TUIOBBIE IIOCKHE (UTYPHI U (PUTYpPHI B IPOCTPAHCTBE OT PYKU U C
MOMOUIbI0 HHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPeIMETOB:

®  BBINOJHATH NMPOCTEHIINE TOCTPOCHUS HAa MECTHOCTH, HEOOXOIUMBIE B pPEANbHOM
YKU3HU.
HcTopust MaTeMaTUKHU

e OnuchiBaTh OTJEJIbHBIE BBIJAIOUINECS PE3YNbTATHI, MOJIYYEHHBIE B XOJE€ PA3BUTHUS
MaTEMaTUKHU KaK HayKHu;

e  3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHON
Y BCEMHUPHOH UCTOPHUEH;

e IIOHUMAaTh POJIb MATEMATHUKH B pa3BuTHH Poccun.
MeTtoanl MATEMATHKH

e BpiOupare NOAXOAANIMA HM3YYEHHBIH METOJ IS PEUICHUH HW3YYEHHBIX THUIIOB
MaTEeMaTHUYECKUX 3a7ady;

e [IpuBoauTh mpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYKaroulei
JNEHUCTBUTEIBHOCTH U IIPOU3BEICHUAX HCKYCCTBA.

BbIycKHUK TOJNIYyYUT BO3MOKHOCTH Hay4yuThcsl B 8  Kiacce Uil oOecredeHus
BO3MOXXHOCTH YCIIEHIIHOTO MPOJOJDKEHUsT 00pa3oBaHUs Ha 0a30BOM M YIIIyOJEHHOM YPOBHSIX
JUISL CTIeIMaIM3UPOBAHHBIX KJIACCOB.
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DJieMeHThbI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTMKH

o Onepuposamv’ nowsmusmu: onpedenenue, meopema, aKCUOMA, MHOICECMBO,
XapaxkmepucmuKy MHOIHCECM8a, dJIeMEeHM MHONICeCmsd,

® onpeodenamv  NPUHAONEIHCHOCMb  INEMEHMA  MHOMCeCmsy,  00beOuHeHulo U
nepeceyeHur MHOJCecms;

®  3a0aeamb MHONCECMBO C NOMOWDIO NEPEeUUCTeHUsl DNEeMEHMO8, ClO0BECHO20
onucanus;

®  Ccmpoums blCKA3bIGAHUS, OMPUYAHUS BbICKA3LIBAHUIL.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  cmpoumbs YenouKu yMO3aKutOyeHUll Ha OCHOBe UCNOIb308AHUS NPABGUIL JIOUKIL,

®  UCNONBL308AMb  MHOMNCECMBAd, ONepayuu ¢ MHOJNCECMBAMU, UX 2paguueckoe
npeocmasienue 0 ONUCAHUS PealbHbIX NPOYEcco8 U s61eHUlL.
Yucaa

o  Onepuposamv NOHAMUAMU: MHONHCECMBO HAMYPAILHLIX YUCE, MHONICECTNEO UYeblX
yucen, MHONCECMBO PAYUOHANbHBIX YUcell, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIL KOPEHb,
MHOJCECMB0 0elticmEUMmMeNbHbIX YUcCell, 2e0MempuyecKds uHmepnpemayus HamypaibHbuIX, YerblXx,
PAYUOHATLHBIX, OEUCMBUMENbHBIX YUCE,

®  NOHUMAMb U 00BACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,

®  GLINONHAMY GLIYUCIEHUS, 8 MOM YUCTLEe C UCNONb308AHUEM NPUEMOE PAYUOHATbHBIX
B8bIYUCTEHUU,

®  GLINONHAMb OKPY2NeHUe PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  (CpasHusamv payuUoOHAIbHbIE U UPPAYUOHANbHBIE YUCA,

®  npedcmasiAmb PAYUOHAIbHOE YUCTLO 8 8UOe OeCAMUUHOU OpooU

®  YNopsA0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

o  naxooums HOJ[ u HOK uucen u ucnonv3oeams ux npu peuieHuu 3a0au.
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpUMEHAmMb NPAsUNA NPUOIUINCEHHBIX BbIYUCIEHUN NpU pelleHUuu NpakxmuidecKux
3a0a4 u pewieHuU 3a0a4 Opy2ux y4eOHvIX npeomemos;

®  GHINONHAMbL CPABHEHUE pe3VIbMAamos 6bIYUCIeHULl NPpU peueHuu NpaKmuieckKux
3a0ay, 8 mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

® cocmasnamb U OYEHUBAMb HYUCIOBblE BbIPANCEHUS NPU peuleHuy NpakmuieckKux
3a0a4 u 3a0a4 uz opyaux y4eOHvlX npeomemos;

®  3anUCLIBAMb U OKPY2IAMb YUCTI08bLE 3HAUCHUS PeATIbHbIX eNUYUH C UCNOIb30BAHUEM
PA3HBIX CUCMeEM UMepPeHUsL.
ToxnecTBeHHbIE IPe00Pa30BaAHUS

o  Onepuposamv NOHAMUAMU CMENeHU C HAMYPALbHLIM NOKA3amenem, CmeneHu ¢
yenvlmM ompuyamenbHulM noKazamenem,

®  GLINONHAMbL NPeodPA306aHUs YENbIX BbIPANCEHUU: Oelcmeusi ¢ O0OHOYIeHAMU
(cnooicenue, svluumaHue, YMHONCEHUE), OelCmMEUs ¢ MHO2OUIEHAMU (CLOJCeHUe, BblYUMAaHuUe,
VMHOOICEHUe);

®  GLINONHAMb PA3NOJHCEHUE MHO20YIeHO8 HA MHOJNCUMeNU OOHUM U3 CNnocodos:
8bIHeCeHue 3a CKOOKY, 2pYNNUPOBKA, UCHONb308AHUE POPMYI COKPAUEHHO2O YMHONCEHUSL,

L4 6b10€IAMDb Keadpam CYMMblL U pad3Hocmu 0()H0’{.7Z€H06,’

4 3Z[CCI> " Jajee — 3HaTb ONMPEACICHUC TOHATHA, YMCTh NOACHATH €TI0 CMBICJIL,YMETh UCIIOJIL30BaTh MMOHATUEC U €TI0
CBOIiCTBa Ipyu NpoOBCACHNU paccymﬂeﬂnﬁ, JA0Ka3aTeJIbCTB, pCUICHUUA 3a4a4.

34



®  PACKNAObIBAMb HA MHONCUMENU KBAOPAMHBIUL MPEXUTIeH,

®  GLINONHAMbL NPeodpPaA308aHUS  BLIPAICEHULl, COOEPHCAUUX CMENeHU C YeablMU
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums om 3anucu 6 6ude CMmeneHu ¢ Yeablim
ompuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodPA308aHUsl OPOOHO-PAYUOHAILHBIX BbIPANCEHUL: COKpALyeHUe
O0pobell, npusedeHue aneebpauieckux opoobeti Kk 00wemy 3HameHamento, CJLoHCeHUue, YMHOJ’CEeHUe,
OeneHue aneebpauyeckux opobei, 8036edeHue aneedpauyeckol opoou 8 HamypaibHyIo U Yeayio
ompuyamenbHyo CmeneHs,;

®  BLINOAHAMb NPEOOPAZOBAHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPAHbIE KOPHU,

®  gblOeNAMb K8AOPAm CYMMbl UIU PA3HOCIU O8YUNIEHA 8 BbIPANCEHUSIX, COOEPHCAUJUX
K6aopamuule KOpHU,
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GBINONHAMb NPeoOPA308AHUA U OCUCMBUSL C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GBINONHAMb NPeodPA308aAHUs AN2eOPAUUECKUX BbIPAJCEHULl NPU peueHUul 3a0ay
Opyeux yueOHblx npeomMemos.
YpaBHeHUs1 1 HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCNBO, KOPEHb YPAGHEHUS, peuleHue
HepaeeHcmed, paeHOCUIbHbIE YPAGHEHUS,

®  pewiamv JUHEUHblE YPAGHEHUs U YPABHEHUS, CBOOUMble K JTUHEUHbIM C NOMOWbIO
MOHCOECMBEHHIX NPeodPA308aHULL,

®  pewiamv KEAOpamuvle YPAGHEHUs U YPAGHEHUs, CB00UMble K K8AOPAMHLIM C
HOMOWBIO MOACOECMBEHHBIX NPEoOPA308AHULL,

®  pewamv OpoOHO-TUHElHbIE YPABGHEHUS,

®  pewiamv ypasHeHUs CNOCOOOM PA3LONCEHUS HA MHONCUMENU U 3AMEeHbl NePeMEeHHOIL,

B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

® cocmasnamev U peulams JTUHElHble U K8AOpAmHble YPABHEHUs, VPAGHEHUs, K HUM
ceoosuuecs, cucmemuvl TUHENUHbIX YPAGHEHU, HEPABEHCME NPU peuleHuU 3a0ay Opyeux y4eOHvLx
npeomemos;

®  GHINONHAMbL OYEHKY NpABOON000dUs pe3ylbmamos, NONYYAeMblx Npu peuleHuu
JIUHEUHbIX U K8AOPAMHBIX YPAGHEHUUl U CUCeM JUHEUHbIX YPAGHeHUUl U HepageHcme npu
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,

®  gvlOUpamb COOMEEMCMEYIoOUWUe YPAGHEHUs, HepaeeHCmea UlU Ux cucmemvl Ol
COCMABNeHUs: Mamemamuyeckol Mmooenu 3a0aHHOU peanbHOU CUmyayuu uly HnpUKIaoHou
3adavu;

®  yMemb UHMepPnpemuposamsv NOJNYYEHHbIN NPU peuleHUU YPaeHeHUs, HepageHcmeda
UNU cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU peanlbHol CUMyayuu uiu NPUKIaoHou 3a0adu.
DOyHKIUHA

o Onepuposamv RNOHAMUAMU: DYHKYUOHANLHASA 3ABUCUMOCDL, DYHKYUA, 2paghux
@yHKYuu, cnocobwvl 3a0anusi PyHKYuU, apeymenm u 3Havenue GyHKyuu, 001acms onpeoeneHus

® cmpoums epaguKu TUHEUHOL, 06PAMHOU NPONOPYUOHATILHOCIU,

® cocmasname YpasHeHus NpAMOU NO 3A0AHHLIM YCLOBUAM. NPOXooaujel uyepe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOOsuel yYepe3 OAHHYIO MOYKY U NApaLlelbHOl
OaHHOU NPAMOU;
B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWDBIO 2PADUKA PEeaTbHYI0 3A8UCUMOCTNb UL NPOYECC HO UX
XapakxmepucmuKam,
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TexcToBbIE 3a0a4H

o  Pewams npocmele U CLOJNCHbIE 3A0a4l PA3HLIX MUNOS, A MAKJNCe 3a0aqu
HOBLIUEHHOU MPYOHOCMUL;

®  UCNONL308AMb pA3Hble KPAMKUE 3aNUCU KAK MOOeIU MeKCMO8 CIONCHbIX 3a0ad Ojisl
HOCMPOEHUs NOUCKOBOL CXeMbl U PeULeHUsl 3a0aY;

®  paziuuamsv MOOeib MeKCMAa U MOOelb PeueHus: 3a0ayil, KOHCMpyupo8ams K 0OHOU
MOOenU peuleHust HeCI0HCHOU 3a0ayu pazHble MoOenU MeKCma 3a0adu;

®  3HaAmMb U NpuMeHamb 06a cnocoba noucka peutenuss 3a0ay (om mpeboO8aHUs K
VCI08UIO U OM YCILOBUSL K MPeDO8aAnUI);

®  MOOenUPOBamb PAcCyiHcOeHUs npu NOUCKe PeueHUs 3a0a4 ¢ NOMOWbIO 2pagh-cxembl,

®  guIdenAMmb SMANbl peuleHus 3a0ayu U COOePICAHUe KAACO020 IMand;

®  yuemb 8bIOUPAMb ONMUMATLHBIL MEMOO peuleHus 3a0a4u U 0CO3HABAMb 8blO0P
Memooa, paccmMampueams pa3iuyHble Memoobl, HAXO00UMb pA3Hble peuleHus 3a0ayu, eciu
B03MOIHCHO,

®  QHANUZUPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0a4;

®  GBINOJHAMb PASTUYHBIE NPEOOPA308AHUSL NPEOTONCEHHOU 3a0a4u, KOHCMPYUpPOS8ams
HOBble 3a0a4u U3 OAHHOU, 8 MOM Yucie 00pamHvle;

®  UHMEPNPemuUpo8ams  SLIMUCIUMENbHBIE pe3yabmamsl 6 3adade, UCC1e008ams
ROJLYYeHHOEe pellenue 3a0a4u,

®  QHANUBUPOBAMb  BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUL  O8YX
00bEKMO8 U UBMEHEeHUe UX XAPAKMePUCMUK Npu COBMECHMHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha OsudiceHue 08YX 00beKmo8 KaK 6 O00HOM, maxK u 8
NPOMUBONOIONCHBIX HANPABTLCHUSIX,

®  UCCed08amb 8CEBO3MONCHBIE CUMYAYUU NPU PEUEeHUU 3a0ad HA O8UICEHUEe N0 peKe,
paccmampusams pasHvle CUCMeMbl OMCUEMa,

®  pewiams pasHooOPa3Hble 3a0ayl «HA YACMUy,

® pewams U 000CHOBbLIBAMb CB0€ peulenue 3a0ay (8bl0ensmb MAMeMamuiecKyo
OCHOBY) HA HAXOJCOEHUE YACU YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCILA
opoou;

®  0CO3HABaMb U OOBACHAMb UOCHMUYHOCIb 3A0aY PA3HBIX MUNOS, C8A3bI8ANUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdNCEHUE). GblOeNsAMb MU GENUYUHbL U OMHOWEHUS
MedcOy HUMU, NPUMEHSMb UX NpU peueHuu 3a0ay, KOHCMpPYyupoeams COOCMEeHHble 3a0ay
VKA3AHHBIX MUNOBG;

®  glA0emb OCHOBHLIMU MEMOOAMU PeUeHUs 3a0a4 HA CMeCU, CHAABbL, KOHYEHMPAayuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM HUCILe, CLOJCHbIE NPOYEeHMbL C 0OOCHOBAHUEM,
UCNONIL3YS pa3Hble CNOCOObL,

®  pewams Jo2uiecKue 3a0aiu PasHbMU CnOCobamu, 8 mom Yucie, ¢ 08yMs OIOKAMU U
¢ mpems OIOKAMU OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu GeposiMHOCMENl HA OCHO8E
UCNONIL30BAHUS UZYUEHHBIX MEeMOO08 U 000CHOBLLEANb PeuleHUe;

®  pewams HeCl0ACHbLE 3a0ayl N0 MAMEMAMU4eCcKol CIMamucmuxe,

®  0gnademsb OCHOBHBIMU MEMOOAMU PEeUeHUs. CIOJHCeMHbIX 3a0ay. apughmemuyecKkul,
aneebpauveckuil, nepebop 8apuUaAnmMos, 2eoMempudecKull, 2paguyecKull, NPUMeHsIMb UX 8 HOBbLX
1O CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.
B noBceHeBHOM KU3HHM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  gblOenamb NpU peuwleHuu 3a0ay XapakmepucmuKky paccMampueaemol 8 3adaue
cumyayuu, OmiudHble OMm peaibHulX (me, om KOmMopulx abcmpasuposaniiucs), KOHCMpYuposams
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HO8ble CUmyayuu ¢ Y4émom dMux Xapakmepucmux, 8 4acmHOCMU, NPU peueHuu 3a0ad Ha
KOHYeHmpayuu, y4umsléams NIOMHOCMb 8eujecmed,

®  pewiams U KOHCMPYUPOB8AMb 3a0a4l HA OCHOBE PACCMOMPEHUsL PeAIbHbIX CUMYayull,
8 KOMopuvlx He mpebyemcsi MOUHbIU 8bIYUCTUMEILHBLU pe3)Ibman;

®  pewamv 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCYemd.
CraTncTUKa U TeOpHsi BEPOATHOCTEM

o  Onepuposamv noHAMUAMU: CMOIOYamMble U Kpy2osbie Ouazpammsl, madIuysl
OaHHbIX, CpedHee apupmemuueckoe, MeOUand, HauboIvbulee U HaUMeHbUlee 3SHAYeHUs 8blOOPKLU,
pasmax eblOOpPKU;

® u3zgnexamv UHpOpMAYUlO, NPeOCMABNIeHHYI0 6 madiuyax, Ha Ouazpammax,
epaghuxax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMBL U SPAPUKU HA OCHOBE OAHHBIX,
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3BIEKAMD, UHmMepnpemuposamy u npeobpazoevieams unghopmayuro,
NPeOCmasieHnylo 8 madbauyax, Ha Ouazpammax, 2paguxax, Ompaxcaruwyr ceolicmea u
Xapakxmepucmuku peanbHblX NPpoYecco8 u A61eHuUll;

®  onpedenamv cmamucmuyeckue Xapakmepucmuku —uvlOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHus 3a0ayu,
I'eomerpuuyeckue Gpurypsl

e Onepuposamsv NOHAMUAMU 2eOMEMPULECKUX Puyp;

®  u3gIEKAmMb,  UHMEPNpemuposamsv U  Npeodpaz0evieamsv  UHDOpMAYUIO O
eeomempudeckux gueypax, npeocmasieHHy0 Ha Yepmetcax,

®  npuMeHAmMb 2eomempudeckue @Gakmel O peuleHus 3a0ay, 6 MmMOM YUcIe,
npeononazaruux HecKoJIbKO Wazo8 peulenus,;

*  gopmyruposeamv 6 NPOCMEUUUX CTYYAAX CEOUCMEA U NPUSHAKU pueyp,

®  JoKxazvieamv ceomMempuiecKue YmeepicoeHus;

® grademv CMAHOAPMHOU Kiaccugukayuel NIOCKUX ¢ueyp (MpeyeorbHuKos u
4emblpéxy20/IbHUKOB).
B noBceiHeBHOM KU3HM M TIPU U3YUYEHHHU APYTUX NMPeIMeTOB:

®  UCNONL308AMb  CBOUCMBA  2eOMEeMpUYecKux  uayp 011  peuwlenus  3a0ay
NPAKMUYECKO20 Xapakmepa U 3a0ad U3 CMEeNCHbIX OUCYUNIIUH.
OTHOMICHUS

o  Onepuposamsb NOHAMUAMU: PABEHCMBO uUIyp, pasHvle @Quaypvl, pPAGEeHCME0
Mpey2onNbHUKO8, NAPANelbHOCMb NPAMbIX, NEPReHOUKVIAPHOCMb NPAMbIX, nodobue @ueyp,
no0obOHble hucypol, NOOOOHbIE MPEYeONbHUKIL,

*  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peuieHuu 3a0a4,

®  Xapakmepuzoeamv 63AUMHOE PACNONOJNCEHUe NPAMOU U OKPYICHOCMU, O08YX
OKpYAHCHOCMEL.
B noBceiHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  UCNONL308AMb OMHOWEHUS OJIsl peuleHUsl 3a0a4, GO3HUKAIOWUX 8 PedibHOU HCUSHU.
N3mepenus u BbIYUCTIEHUS

e  Onepuposamsb npedcmagieHusMu o OauHe, HIOWAOU, 00bEME KAK GeNUUUHAMU.
Ipumensmo meopemy I[lugpazopa, ¢popmynvt niowaou, o6véma npu peuieHuu MHO20UAL08bIX
3a0au, 6 KOMOPLIX He 6Cce OaHHble NPeOCMABIeHbL ABHO, A MPeOYIOM GbIYUCIEHUI, ONEPUPOBAND
boJ1ee WUpPOKUM KOIULeCmBOM QOPpMYL ONUHbL, NIOWAOU,
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B noBceiHeBHOM KU3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

®  1POBOOUMD BbIYUCTICHUS HA MECIHOCMIUL,

®  npumMeHAmb QOPMYIbl NPU GLIYUCTIEHUAX 6 CMENCHLIX Y4UeOHbIX npeomemax, 6
OKpYdfcaroufeli 0elucmeumenbHOCmu.
I'eomeTpuyeckue NocTpoeHU

e [306padicamv 2eomempuueckue Quaypbl no  MEKCmo8oMy U  CUMBOTbHOMY
OnuUcanuiIo;

®  C80000HO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECTONHCHBIX CYUASAX,

®  GHINONHAML NOCMPOEHUS MPEY2OIbHUKO8, NPUMEHAMb OmOelbHble Memoobl
nOCMpOeHUll YupKyiem U TUHetKou u nposooums npocmeuuiue Uccie008aHus Yucia peueHu;

®  uz00Opadxcamv Mmunosvie nNIOCKUe @Gueypbl U 00veMHble mena ¢ HOMOWBIO
NPOCMENUUX KOMNbIOMEPHbIX UHCTNPYMEHNOB.
B noBceiHeBHOM KU3HM M TIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

®  GBINONHAMb Npocmeluiue NOCMPOeHUs HA MeCMHOCMU, HeoOX00umble 8 peanbHOU
HCUSHU,

®  OyeHusamv pasmepuvl peanrbHblX 00BLEKMOE OKPYICAIOUIe20 MUPA.
HUcTopust MaTeMaTHKHU

e  Xapaxmepuzoeambo 6K1A0 8blOAIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oOaacmel;

®  noHUMAmMb poib Mamemamuxu 6 pazsumuu Poccuu.
MeTtoabl MATEMATUKH

o Jcnonv3ys usyueHHvle Memoowvl, NPOBOOUMb  OO0KA3AMENbCMBO0,  BbINOHAMb
onposepaicenue;

®  gblOUpamMb U3VUEHHble MEeMOoObl U UX KOMOUHAYUU O]l peuleHuss MamemamuideckKux
3a0au,

®  UCNONbL308AMbL Mamemamudeckue 3HAHUs Oasi ONUCAHUA 3AKOHOMEPHOCmEU 6
OKpyHCcaroueri 0eticmeumenrbHOCmu U NPOU3BeOeHUsIX UCKYCCMEd;

®  npumMeHAmb  Npocmenuiue - NpocpamMMuble  Cpeocmea U - JIeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbl NPU PeUleHUU MAmeMamuyecKux 3a0ady.
9-i1 kaacc.
Anredpa
HUcnonv3zosams Tpu  pelIeHUH MaTeMaTHMYECKUX 3a7ady, UX OOOCHOBaHMM M TPOBEPKE
HaWJICHHOTO PENICHUs 3HAHUE O:

- CBOMCTBaX YUCJIOBBIX HEPABEHCTB;

- METOJax peuieHus TMHEHHBIX HEPABEHCTB;

- CBOWCTBaX KBaJpaTU4YHON (DYyHKIIHH;

- METoJax peuieHus! KBaJpaTHbIX HEPABEHCTB;

- METO/Ie MHTEPBAJIOB JUIsl pEIICHUS PalliOHAIbHBIX HEPABEHCTB;

- METOJIaX pElICHUs CUCTEM HEPaBEHCTB;

- cBolicTBax U rpaduke PyHKIMU Y = X' [IPU HATYPAILHOM 71;

- ONPENENICHUH U CBOMCTBAX KOPHEH CTENEHM 7,

- CTEMEHsX C pallMOHAIbHBIMU ITOKA3aTeIsIMU U UX CBOWCTBAX;

- OTpeEJeNIeHUd M OCHOBHBIX CBOMCTBax apudmernyeckoil mporpeccuu; popmyne ans
HAXOXJICHUS CYMMBbI €€ HECKOJIbKUX MIEPBBIX YICHOB;

- OTpeEJeNIeHUd ¥ OCHOBHBIX CBOWCTBAaX T€OMETPUYECKOW Mporpeccuu; Gopmyne s
HAXOXJICHUS CYMMBbI €€ HECKOJIbKUX MIEPBBIX YICHOB;

- (dopmyne g cyMMbl OECKOHEYHOW T'€OMETPUYECKOM MPOrpeccur CO 3HaMEHATENEeM,
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MEHBIIIAM 10 MOJIYJTIO €THHHIIBI.

Hcnonv306ams CBOICTBA YHCIOBBIX HEPABEHCTB ISl IPeoOpa30BaHUsI HEPABEHCTB;

00KA3b168AMb HpOCTGﬁHIHG HCPAaBCHCTBA,

peuiamos JIMHEMHbIE HCPAaBCHCTBA,

cmpoums TpadUK KBaAPaTUIHON (PYHKIIUN U UCTIONB30BATh €T0 MPU PELICHNUH 3a/ay;
- peuwiams KBapAaTHbIC HEPABEHCTBA,

- pewiams palMOHAIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- peuiamsb CUCTEMBI HEPABEHCTB;

- cmpoumsv Tpaduk (QyHKIMHU y = x" TpM HATYypaIbHOM 7 M HCIIOJIL30BaTh €ro IPH

peIlIeHUH 3a1ad;
- HaxoOumbs KOPHU CTENECHHU 7,

UCNONb308aMb CBOMCTBAa KOPHEH CTENEHHU 7 MIPH TOXKAECTBEHHBIX TPE0OPa30BaHUAX;

HAX00umsb 3HAUCHUS CTCIICHEH C PaluOHAJIbHBIMU MMOKA3aTCIIAMMU,

pewams OCHOBHBIC 33/1a4H HA apU(PMETUIECKYIO U T€OMETPUUECKYIO IIPOTPECCUH;

Haxo0ums CyMMY OECKOHEYHOW TEeOMETPHYECKOW IIPOTPECCHH CO 3HAaMEHATENeM,
MEHBIITUM 10 MOJYJIIO €IMHUIIBI;

- HaxoOums PEIICHUS <OKU3HEGHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCTIONIB3YIOTCSl MATEMATHYECKHIE CPEIICTBA;

- co30asamb MPOAYKT (Pe3yNbTaT MPOEKTHOU NEATEILHOCTH), JI U3yUYCHUS M OTIHCAHUS
KOTOPOTO HCIIOJIb3YIOTCS MaTeMaTHUECKHIE CPENICTBA.

9-ii kjacc.
I'eomerpus
Hcnonv3o6ames TIpU pENICHWH MaTEMaTUYECKMX 3a7a4, HMX OOOCHOBaHMHM U IIPOBEpPKE
HalJICHHOTO PENICHUs 3HAHUE O:

- MpHU3HAKax MO0I00MS TPEYTrOJIbHUKOB,;

- TeopeMe O MPOMOPIMOHATIBLHBIX OTPE3KaxX;

- CBOICTBE OMCCEKTPHCHI TPEYTOJIbHHKA;

- OPONOPUHUOHAIBHBIX OTPE3KaX B MPSAMOYIOJBHOM TPEYTOJIbHUKE;

- NPONOPUUOHAIBHBIX OTPE3KaX B KPYTE;

- TeopeMme 00 OTHOIICHUU TUIOIMIACH MOJOOHBIX MHOTOYTOJILHUKOB;

- CBOMCTBaxX MPAaBUJIIBHBIX MHOTOYIOJIbHUKOB; CBSI3M MEXKIY CTOPOHOW MPABUIBLHOIO
MHOTOYTOJIbHUKA U PAIMyCaMU BIIMCAHHOTO Y OMMCAHHOTO KPYTOB;

- ONpeAeNICHU! JIMHBI OKPY>KHOCTH U (hopmyJie 1Jis €€ BBIYUCICHUS;

- (hopmyite momaay MPaBUILHOTO MHOTOYTOJIbHUKA,

- OTpeJeNieHuH IUIomaad Kpyra u Qopmyne mais e€ BbUUCICHHS; QopMmyne s
BBIYMCJICHHUS TUIOLLIAIEH YacTe Kpyra;

- NpaBUJIE HAXOXKJICHUS CYMMbl M PA3HOCTH BEKTOPOB, NPOMU3BEACHUS BEKTOpa Ha
CKaJIsIp; CBOMCTBA 3TUX OIEepaLUi;

OMpCACIICHUU KOOPAUHAT BCKTOPA U MCTOJAaX UX HAXOXKICHUS,

MIpaBUJIE BHITIOJHEHUN ONIEpaIfii HaJl BEKTOPaMH B KOOPJIWHATHOH dopme;
OTpe/ieNIEHUH CKaSIPHOTO MPOU3BEICHHS BEKTOPOB U (POpMyJIie JIJIsl €T0 HaXOXKICHHUS;
CBSI3M MEXKIY KOOpAMHATAMU BEKTOPOB U KOOPJUHATAMU TOYEK;

BEKTOPHBIM M KOOPJAWHATHBIM METOJIaX PEIICHUS F€OMETPUUECKUX 3ajau.

dopmymnax o00bEMa OCHOBHBIX TMPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX  (QUTYp:
napaienenunena, Kyoa, mapa, HUInHapa, KOHyca.
- [lpumensams pU3HAKYU TTOA0OUS TPEYTOIHHUKOB MIPH PELICHUH 3a71ay;
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- pewiamd TIPOCTEHUITNE 3a]1a41 Ha MTPOMOPIIHOHATEHBIC OTPE3KH;

peuiamos HpOCTGﬁH.IHC 3a1a4M Ha IMPABUJIbHBIC MHOT'OYT'OJIbHUKH,

HAaxo0ums IJIUHY OKPYKHOCTH, IJIOIIA/Ib KPYTa U €ro YacTeu;

8bINOIHAMb OTIEPALUH HAJl BEKTOPAMHU B T€OMETPUYECKON U KOOPAMHATHOM (popme;

Haxooums CKAJISPHOE TMPOU3BEICHUE BEKTOPOB M TMPUMEHATH €ro JUIS HAXOXICHUS
pa3IMYHBIX TEOMETPUICCKUX BEITMYUNH;

- peuwiamb TEOMETPUYECKHE 33a4l BEKTOPHBIM U KOOPIUHATHBIM METOIOM;

- npumeHsmb  TEOMETPHUYECKHE  TPeoOpa3oBaHMsl  IJIOCKOCTH  TPU  PEHICHUH
TCOMETPUYCCKUX 3a]1aY;

- HaxoOums OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX  (PUTYD:
napajuienienunena, Kyoa, mapa, IUIUHAPA, KOHYCa;

- Haxooums PEUICHUS <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33J]a4, B KOTOPBIX
UCTIONIB3YIOTCSI MAaTEMAaTHUECKUE CPEICTRA,;

- co30asamu MPOAYKT (Pe3yabTaT MPOCKTHOU EATEIHHOCTH), ISl H3yUYEHUS U OTHCAHUS
KOTOPOTO HCIOJIb3YIOTCS MAaTEeMaTHIECKUE CPE/ICTBA.

IIpenmeTHbIe pe3yabTaThl 0CBOCHUSA Y4eOHOI0 MpeaMeTa «Ajredpa» BbIIIyCKHUKOM
OCHOBHOM IIKOJIBI
Panonanbable yucia
BrinyckHUK Hay4uTCs:
® CpaBHHUBATh U YIOPSIOYMBATH PAlMOHAIBHBIC YUCIIA;
e BBIIIOJIHATH BBIUMCICHUS C PAMOHAIBHBIMM YUCJIAMH, COYETasl YCTHbIE U NMUCHMEHHbBIC
IIPUEMBI BBIYUCIEHUH, IPUMEHATh KAJIBKYJISATOD;
e pemarh apuPMETHUYECKHE 3a7aud, CBSI3aHHBIE C MPOMOPLUHUOHAIBHOCTHIO BEIUYHH,
OTHOLLIEHUSIMH, TIPOLIEHTAMU; BBIIIOJIHATH HECJIOKHBIE TPAKTUUECKUE PACUETHI;
® [IPUMEHATH MOHATHUS, CBSI3aHHBIE C IETMMOCTBIO HATYPAJIbHBIX YHCEIL.
Buinycknux noayuum 6o3modxcHocms:
®  I03HAKOMUMbCA C  NOZUYUOHHBIMU  CUCMEMAMU  CUUCIEHUs C OCHOBAHUAMU,
omauyHvimu om 10;
® yenyboumv u paszéumv NpeocmagieHus O HAMYPAIbHLIX YUCIAX U CBOUCMBAX
oenumocmu;
®  HAYUUMbBCA UCNONIL308AMb NPUEMDbL, PAYUOHATUSUPYIOUUE BbIYUCTEHUSA, NPUobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCIEHUSA, 6blOUPAS NOOXO0AWUL 0N CUMyayuu
cnocoo.
JlelicTBUTEIIbHBIEC YHCIIA
BrinyckHUK Hay4uTcs:

® 1CIOJIb30BAaTh HaYAJIbHbBIE MPEJCTABICHUS O MHOXKECTBE ACHCTBUTEIbHBIX YU-
celt;
® PUMEHSTH b MOHSATUE KBAJPATHOTO KOPHSI.
Buvinyckuuk nonyuum 603Mo#CHOCHb:
®  paszeume npedcmasieHue o Yucie U YUCI08blX CUCEMAX O HAMYPATbHbIX 00
0elicmeumenbHblX Yuces, 0 poau blYUCIeHUL 8 NPAKMUKe;
®  paszsumv u yenyoums 3HAHUAL O 0eCAMUYHOU 3aNUCU OeUC8UMENbHIX YUCeT
(nepuoouueckue u Henepuoouieckue opoou,).
N3mepenust, mpuOImKeHus, OIEHKN
BrinyckHUK Hay4uTcs:
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¢ JCIIOJIb30BATH B XOAC PCIICHHA 3aJdad S3JICMCHTAPHBIC NPCACTABICHUSA, CBA3AHHBLIC C

HpI/I6J'II/I)KeHHI)IMI/I 3HAYCHUAMU BCIINYNH,

Bbll’lyCKHuK noaydum 603MONCHOCMb.

® JOHAmMb, UMO HUCI06blE ()ClHHble, Komopble UCNONb3YIONCA ons xapakmepucmuKku

00vexmos OKpyotcarouieco mupa, AGJAANONMCA npeumyuecCmeeHHo npu6flu9fc€HHblMu, umo

no zanucu npu6ﬂu9/ceHHbzx 3Ha'-t€HulZ, codepafcau;uxc;z 6 qubOpMal/;MOHHblx UCmMoO4YHUKax,

MOIHCHO cy()umb 0 nocpewrnocmu npu6fzu9fceHuﬂ;

® JIOHAMb, UMoO NocpeutHocnmb pesyibmamda BLIYUCACHUL OOJIHCHA ObIMb cousmepuma ¢

nocpewHocmsio UCXOOHBIX OAHHBIX.

Paznen «Anrebpay

Anrebpanyeckue BbIpaKeHHs

BbInycKHUK HAy4YHUTCS:

¢ T[IOHUMATb CMBICII TCPMHUHOB: BBIPAXKCHUC, TOXIACCTBO, TOXICCTBCHHOC
Hp€O6pa3OBaHH€; BBIITOJHATL CTAHAAPTHBIC MPOUCAYPLI, CBA3aAHHBIC C 3TUMU
NOHATHUSIMH, pellaTh 3aJa4d, COJACpKaline OyKBEHHBIC JaHHBIC; BBITOIHITH
3JIEMEHTApHYI0 paboTy ¢ hopmyiamu;

e BBINOJHATH MPEOOPa3OBaHMs BBIPAKECHUHN, COAEPKAIIUX CTENCHU C LIEIBIMH
NOKa3aTessIMH U KBaJpaTHbIC KOPHH;

®  BBINOJHATH TOXXJIECTBEHHBIE MPEOOPA30BaHMS PALMOHATIBHBIX BBIPAKCHUN Ha
OCHOBE ITPAaBUJI ICHCTBHIA Ha/l MHOTOWICHAMH U alNreOpanvecKuMu Ipo0simMH;

¢  BBIIOJHATH Pa3IOKCHUC MHOT'OYJICHOB Ha MHOXKHUTCIIN,

® TIPHUMEHSTH NMPEOOPA30BAHMS BHIPAKECHUH LTS PEIICHUS PA3JIMYHBIX 33134 W3
MaTeMaTHKH, CMEXKHBIX TIPEJMETOB, U3 PEaTbHOM MPAKTHKH.

Bbll’lyCKHMK noaydunt 603MOACHOCNTb HAYYUMbCAL.

®  BLINOIHAMb MHO2OUIA208ble NPeoOPA308AHUS. PAYUOHATLHBIX GbIPANCEHU,
NPUMEHSISL WUPOKULL HAOOP cnocoH08 U NPUémos;

®  NpUMEHAMb ModcOecmeeHHble Npeoopa3o8aHus OJisl peuleHus 3a0ad u3 pas-
JUYHBIX — paszoenos  Kypca  (Hanpumep, Ol HAXOJHCOEHUs.  HAUbO/b-
we2o0/HauMeHbULe20 3HAYEHUS BbIPAICEHUSL).

YpaBHeHus

BrinyckHuk Hayuures:

pelaTh OCHOBHBIE BUJIbl PAIMOHAIBHBIX YPABHEHUN C OJTHOM MEPEMEHHOM, CUCTEMBI
JIBYX YPaBHEHHI C IBYMs IIEPEMEHHBIMU;

MPUMEHATh AHATUTUYCCKUA W TpapUIECKU S3BIKM NI MHTEPIPETAUNA TTOHSATHH,
CBSI3aHHBIX C MOHSATUEM YPaBHEHUS, ISl PEIICHUS YPAaBHEHUN U CUCTEM YPABHEHUM;
MPOBOJUTH IMPOCTEUILINE HCCICIOBAHUS YPABHEHUN U CUCTEM YpPABHEHHM, B TOM
YUCJie ¢ MPUMEHEHUEM TrpadUuecKuX MPEACTaBICHUN (yCTaHABIMBATh, UMEET JIU
ypaBHEHHWE WUJIU CUCTEMA YPABHEHHUH PEIICHHUS, €CJTH UMEET, TO CKOJIBKO, U TIp.);
MMOHMMATh YpaBHEHHE KaK BaKHEHIIYI0O MaTEMaTUYECKYIO MOJIENb ISl OMUCAHUs U
M3YYCHHSI Pa3HOOOPA3HBIX pEANTbHBIX CUTYyallUl, pemaTh TEKCTOBBIE 3aJadu
anredpandecKuM METOIOM.

Bbll’lyCKHuK noaydum 603MONCHOCMDb.

® UCNOJb306AMb mupoxuﬁ Cnekmp cneyuaibhblx npuemoes peutenus ypaeneHuﬁ u cucmem

VpasHeHull, Y8epeHHO NPUMEHAMb aAnnapam YpaeHeHUll U HepageHcme OJisl peuleHus

pa3H006pa3Hb1x 3a0ay u3 mamemamuKul, CMEINCHbIX npe()Memoe, peaﬂbHOIZ NPpAaKmuKu.
HepaBencrtpa
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BBIITyCKHHUK HAay4nuTCA:
® [IPUMEHATH CBOMCTBA YUCIOBBIX HEPABEHCTB B XOJI€ PELICHUS 3a/1a4;
e pelarh JUHEHHBIE U KBAJPAaTHBIE HEPABEHCTBA C OAHOW IIEPEMEHHOM; pelaTb CUCTEMBbI
HEPABEHCTB;
e [PUMEHATH HEPABEHCTBA JUISl PELICHUS 3a/1ay U3 PAa3JINYHBIX Pa3/ieloB Kypca, a TakkKe U3
peanbHOMN IPAKTUKH.
Buvinycknuk nonyuum 603mM0ACHOCb HAYYUMBCA:
®  UCNOBL3068aMb PASHOOOPA3HbIE NPUEMbl OOKA3AMENbCMBA HEPAGEHCE,
®  NpUMeHAmb annapam YpaeHeHuu U HepaseHcme Ol peuleHus UWUPOKO20 Kpyea
Mamemamuyeckux 3a0au, 3a0ay U3 CMeNCHbIX NpeoMemos, U3 npaxKmuKu
Paznen «@yHKuun»
YucnoBsle GyHKINN
BrinyckHuk Hay4ures:

e T[IOHMMaThb U HUCHOJb30BaTh (PYHKIHMOHAIbHBIEC MOHATHUS MU SI3BIK (TEPMUHBL,
CUMBOJIMYECKUE 0003HAUCHU);

® CTPOUTH rpauKu dIEMEHTAPHBIX (DYHKLINIA; ONMUCHIBATh CBOMCTBA YMCIIOBBIX
(GYHKIMA Ha OCHOBE U3YUYCHUS TTOBEACHUS UX TPadUKOB;

¢ T[OHUMAaTh (PYHKIHMIO KaK BaKHEHIIYI0O MaTEeMaTHUYECKYI0 MOJENb AJIs OMHca-
HUA  TPOLECCOB M SBJICEHHM  OKPYXKAIOIIEr0  MHpa, IPUMEHATH
(GYHKIIMOHAIBHBIA SI3BIK JJI OMUCAaHUS W HUCCIENOBaHUS 3aBHCUMOCTEH
MEXIy (PU3NYECKUMHU BEIUYHMHAMHU.

Buvinycknuk nonyuum 603mM0ACHOCb HAYYUMBCA:

®  11P0OBOOUMDb UCCIEO08AHUSL, C8A3AHHbLE C U3YUEHUEM CEOUCME PYHKYULL, 8 MOM
yucne ¢ UCNONbL308AHUEM KOMNbIOMeEpPd, HA OCHO8e 2pApuUKO8 U3YUEeHHbIX
@ynkyuti  cmpoums  6onee  crodCcHble 2paguku  (KYCOUHO-3A0aHHblE, C
«BbIKOJIOMBIMUY MOUKAMU U M. N.);

®  UCNONbL308aMb HYHKYUOHATbHbIE NPeOCmAasieHUs U C80UCMEd QYHKYUL 01
peutenus MamemMamudeckux 3a0a4 u3 pasiuyHulx pasoenos Kypcd.

Paznen «HucnoBble ocaen0BaTeIbHOCTH»
BrinyckHuk Hayuures:

e T[OHMMaTh M HCIOJB30BATh S3BIK IOCJIENOBATEIbHOCTENH  (TEPMUHBL,
CHUMBOJIMYECKHE O0O3HAUEHHUs); TNPUMEHATH (OPMYJbI, CBS3aHHBIE C
apru(METHUECKON U TEOMETPUUYECKON MPOrpeCcCUsIMH K PEIICHUIO 33124, B TOM
YHCJIE C KOHTEKCTOM U3 PEATIbHOM KU3HHU.

Buvinycknuk nonyuum 603MO0ACHOCb HAYYUMBCA:

® pewams KOMOUHUPOBAHHbIE 3A0ayU C NPUMEHEHUEeM QOPMYL n-20 4leHd U
CYMMbl NEPELIX N UYNEHO8 aApUpMemuyecKol u 2eoMempudeckoll npospeccutl,
NpUMeHss npu SMOM annapam ypPasHeHUull U HepaseHCcme,

®  NOHUMAMb APUPDMEMUYECKYIO U 2e0MEMPUYECKYIO NPOSPeccuu Kax QyHKyuu
HAMypanibHO20 apeyMeHma, CesA3bl8amyv apughmMemuyeckyro npocpeccuro ¢
JIUHEIHLIM POCIOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUANbHbIM POCIOM.

Paznen «BeposATHOCTB U CTaTUCTHKA»
OnucarenpHas CTaTUCTHKA
BBIITyCKHHUK Hay4nuTcs
® CIIOJIb30BaTh IPOCTEHMIINE CHOCOObI TPEACTABICHUS M aHalIKW3a CTaTHUCTHYECKUX
JTAHHBIX.
Buvinycknuxk nonyuyum 6o3modichocmo
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® npuobpecmu nNepPEOHAYANbHBIL ONbIM OP2AHU3AYUU COOPA OAHHLIX NPU NPOEEOEeHUU
onpoca 00WeCMB8EHHO20 MHEHUA, OCYWEeCmBIAms UX AHAIU3, NpPeoCcmasisamo
pe3yibmamsl Onpoca 6 8uoe mabauysl UlU OUASPAMMUBL,

®  HAYUUMbCA NPUBOOUMb COOEPHCAMENbHbIE NPUMEPbLL UCHONb308AHUS OJIsl ONUCAHUS

OAHHbIX.
CrnyqaifHbie COOBITHS U BEPOSITHOCTh
BbInmyckHHUK Hay4IHUTCS
® HAXOAWTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH CIYyYaitHOTO COOBITHSI.
Buvinyckuuk nonyuum 603mMo#CHOCHb
® TIPUOOPECTH ONBIT MPOBEACHUS CIYYAHBIX SKCIIEPUMEHTOB, B TOM YHUCJIE C MOMOIIBIO
KOMIBIOTEPHOT'O MOJICTTUPOBAHUS, HHTEPIPETAI[UN HX PE3yIhTATOB.
KomOunaropuka
BbInmyckHUK Hay4IHUTCS

e pemaTh KOMOWHATOPHBIC 33/1a4M HAa HAXOXICHNE YHCIa 00BEKTOB UM KOMOWHAITUH.
Buvinyckuuk nonyuum 603mMo#CHOCHb

® 061a0emb HEeKOMOPLIMU CREYUATbHBIMU NPUEMAMU PeUeHUsl KOMOUHAMOPHBIX 3a0aH.

Jna cnenvix u cnabosuoawgux oOyuarowguxca: BIAJEHUE TpaBUJIAMU  3alUCH
MaTeMaTHYeCKUX (OPMYI U CHEIUAIBHBIX 3HAKOB PENbe(HO-TOUYCHUHON CHCTEMbI 0003HAUYCHUN
JI. DBpaiing; BnaxeHue TaKTUIBHO-OCA3ATEIbHBIM CIIOCOOOM 0OCIEIOBaHUS W BOCHPUATHSA
penbedHBIX M300pKEHUN MPEIMETOB, KOHTYPHBIX H300paKEHWHW TeOMETPUUYECKHX (GUTYp H
T.I.; YMEHHE 4YuTaTh penbeHble TpapuKU HIEMEHTAapHbIX (QYHKUMH Ha KOOpIWHATHOU
IUIOCKOCTH, MIPUMEHATH CHelHalbHbIe MPUCIIOCOOICHUS i peiabeHOro YepueHus; BiIaJeHue
OCHOBHBIM (D)YHKITMOHAJIOM MPOTPaMMbl HEBU3yalbHOTO JAOCTYIAa K nHpopMaruu Ha dkpane [1K,
YMEHHE WCIOJIb30BaTh IMEPCOHANbHBIE THQIOTEXHUYECKUE CpeACcTBa HMH(DOPMAIMOHHO-
KOMMYHHKAITUOHHOTO JIOCTYTIA CIICTIBIMH 00YYarOIINMHICS,

01 00yuauwuxca ¢ HAPYUWIEHUAMU ONOPHO-08U2AMEIbHO20 ANNApamad: BIIAJICHUE
CHEIMAIbHBIMI KOMIIBIOTEPHBIMU CPEICTBAMU TMPEICTABICHUS M aHAIM3a JAaHHBIX U yMEHHE
HCIIOJIb30BaTh MEPCOHANIbHBIE CPEJICTBA JOCTYMA C YUETOM JIBUTaTENIbHBIX, pEUEBUTATENbHBIX U
CEHCOPHBIX HapYIICHUH; YMEHHE UCIIOJIb30BaTh MEPCOHATIBLHBIE CPEACTBA AOCTYIA."

[IpeameTHBIC pe3yabTaThl OCBOEHUS yaeOHOTO npeameTa «I'eomerpusi» 7-9 kiace

CeMUKIaCCHUK Hay4YUTCS:
e DpemaTh 3aJa4yd Ha JI0Ka3aTelbCTBO, OMHPAsCh Ta HW3YYCHHBIE CBOWCTBA QGUTYp U
OTHONICHUI MEXIYy HUMH U IPUMEHSISI H3y4YEeHHBIC METOIbI JOKA3aTENIbCTB;
e pemaTh HECIOXHBIE 3a7adydl Ha TIOCTPOCHUE, TPHUMEHSS OCHOBHBIC aAITOPHTMEI
MOCTPOCHHUS C TIOMOIIBIO IIUPKYIISI U TUHEHKH.
CeMUKNIACCHUK NOJYYUM 803MONCHOCTb HAYYUMbCA.!
® 0s1ademb MemoOamMu peueHus 3a0a4 Ha BbIYUCTEeHUS. U OOKA3AMENbCMBA. MemoooM Om
NPOMUBHO20, MEMOOOM NO0000Us, MemoOoM nepeboopa 6apuaHmMos U MemoooM
2e0MempU4ecKux Mecm mouex,
® osnademv MpaoUYUOHHOU CXeMOl peueHUs 3a0ay Ha NOCMPOeHUe C NOMOWbIO YUPKYTISL U
JUHEUKU. aHAIU3, NOCMpOeHUe, 00KA3aMelbCmaE0 U UCCIe008aHUe.

8 Kiacc

BochMukiaccCHUK HAy4UTCS:
® OIEPUPOBATH C HAYATHHBIMU MOHSATHUSMU TPUTOHOMETPHH U BBITIONHATH JIEMEHTAPHBIC
orepanuu HaJl QyHKIUSIMU YIJIOB;
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BBIYUCIIATH JJUHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCHIOIb3Ys (YOPMYIIBI JUINHBI
OKPY’KHOCTH U JUIMHBI IYTH OKPYKHOCTH, (pOpMyJIbI IUI0IIaneH uryp.

Bocvbmurxnaccruux noaydunt 603MOINCHOCNIb HAYYUMDbCAL.

npuobpecmu onvim NPUMEHEHUS A12eOpauiecko20 U MpUeOHOMempuUyecKko2o0 annapama
U uoetl OBUNCEHUSL NPU PeULeHUU 2eOMEMPUYECKUX 3A0ay,

HAYYUmMbCsl peulams 3a0a4i Ha NOCMpPOeHUue MemoooM 2eOMempuiecKk020 Mecma modex
U Memooom nooodus.

9 Kknacc

I[GBHTI/IKHB.CCHI/IK HAay4YUTCA:

OIIEpUPOBATh C BEKTOpPAaMHU: HAXOAUTb CYMMY M PAa3HOCTb ABYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOIUThb BEKTOP, PAaBHBIM IPOM3BEICHUIO 3aJaHHOIO BEKTOpa Ha
YUCIIO;

HaXOJUTh JIs1 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JJINHY BEKTOPA, KOOPAUHATHI CYMMBI
U Pa3HOCTH JIBYX W 0ojiee BEKTOPOB, KOOPAMHATHI MPOM3BEIEHHUS BEKTOpa Ha YHUCIIO,
OpUMEHSsT  NpH  HEOOXOAMMOCTH  COYETATENIbHBIM,  MEePEeMECTUTENbHBIA |
pacnpeneIuTeNbHbIN 3aKOHBI,

BBIUHCIIATh CKAIPHOE INPOM3BEICHHE BEKTOPOB, HAXOIUTh YIOJI MEXIY BEKTOPAMH,
YCTaHABJIMBATh NEPIEHIUKYISAPHOCTD MPSIMBIX.

HCI0JIb30BaTh KOOPAUHATHBIN METOA [UIsl U3Yy4CHHs CBOMCTB IIPSIMBIX U OTPE3KOB;
HCIIOJIb30BaTh KOOPAUHATHBIA METOJ Il U3YYEHUS CBOMCTB OKPYKHOCTEH.
OIIEpPUPOBATH C BEKTOPAaMHU, 3aJaHHBIMU I'€OMETPUYECKH;

OIIEpUPOBATh C BEKTOPAaMHU, 3aJaHHBIMU KOOPAWHATAMU;

IIPUMEHATh CKAJIIPHOE IPOU3BEICHNE BEKTOPOB IIPU PEILICHUH 3a4a4.

BBIUUCIIATH AJIUHY OKPYKHOCTH, IJIMHY AYT'H OKPY’KHOCTH;

pelarh 3aJauu Ha JOKa3aTelbCTBO, UCTIONB3Ys (POPMYIIbI [UIMHBI OKPYKHOCTH M JUIMHBI
JIYTH OKPY>KHOCTH, (POPMYJIBI IIoIa el puryp.

ﬂeeﬂmumaccnuk noaydunt 603MOACHOCNTb HAYYUMbCAL:

06nadems KOOPOUHAMHBIM MEMOOOM peuleHuss 3a0a4 HaA BblYUCTEHU U OOKd-
3amenvbcmea,

npuobpecmu onvim NPUMEHEHUs. ANeeOPauiecko20 U MmpuUeoHOMEempUYecKo20 annapama
U uoetl OBUNCEHUsL NPU PeuleHuY 3a0ay Ha 8bIYUCTeHUE NIOWAdel MHO20V20NIbHUKOS.
06nadems  BEKMOPHbIM —~ MemoOOM Ol  peuleHus 3a0a4 HA  GbIYUCIEHUS U
0oKazamenbCcmad.

IInanupyemvie pe3yrbmamel 0ceoenus yuebHo20 npeomema «I eomempusy 6blnyCKHUKOM
VPOBHS OCHOBHO20 00We20 00pa308aHuUs

Paznen «I"eomerpuieckue Gurypb»
BbImycKHUK HAy4YHUTCS:

M0JIb30BAThCA SA3BIKOM T€OMETPUU I OMHCAHUS MTPEIMETOB OKPYKAIOIIEr0 MUPA;
pacrno3HaBaTh U M300pa)kaTh Ha YepTeKaX M PUCYHKAX reoMeTpuueckue (Urypbl U ux
OTHOUICHHS,

pemiats 3a7a4d Ha BBIYUCIICHUE JUTMH JIMHEHHBIX 3JIEMEHTOB (QUTYP ¢ HEOOXOIWMBIMH
TEOPETUUYECKUMH 000CHOBAaHUSIMU, ONMPAIOIIMMHUCS Ha U3yYeHHbIE CBOMCTBA PUTYD U UX
3JIEMEHTOB;
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e pemarh 3a4a4y HAa BBIYUCIICHUE TPAAYCHBIX MEp YIJOB OT 0° 10 180" ¢ HEOOXOAMMBIMH
TEOPETUYECKUMU 00OCHOBAHMUSMH, ONUPAIOLIMMHUCS HA U3yUEHHbIE CBOMCTBA (UTYD U UX
JJIEMEHTOB;

® OIEpUPOBaTh HAYAJIbHBIMU IMOHATHSAMH TPUTOHOMETPUHM M BBIIIOJIHATH 3JIEMEHTapHbIE
onepauuu HaJ GYHKLIUSAMH YIJIOB;

e pemaTh 3aJaud Ha JIOKA3aTENbCTBO, ONHMPAsCh HA H3Y4YEHHBIE CBOHCTBa GUIYp H
OTHOLICHUS MEXAY HUMH U IPUMEHSS U3yUYEHHBIE METO/IbI JOKA3aTENbCTB;

® pelaTh HECIOXKHBIE 3a/1a4l HA TOCTPOEHHE C TIOMOILBIO LIUPKYJIS U JTMHEUKH;

e pemaTh NpocTeiine MIaHUMETPUYECKHE 3aJJaul B IPOCTPAHCTBE;

e pemiaTh HECJIOXKHBIE 33/1a4M Ha IMpeoOpa3oBaHUE IMJIOCKOCTH, NMPHUMEHSS OINpeaesICHHs
MOHATUI CUMMETPHH, TOBOPOTA, MapaJIEILHOTO MEPEHOCA;

® CIIOJIb30BaTh OINpPEJACICHUS M CBOICTBa MpPeoOpa3oBaHUM IMIOCKOCTU ISl PEIICHHS
3az1ad.

BoinyckHux noayuum 603MOoNCHOCMb.

® o0gnademv Memooamu peuleHuss 3a0ay HA BblYUCIEeHU U OO0KA3AMeNbCMBa:
MemoooM Om NPOMUBHO20, MEMOOOM NOO0OUs, MemoOOM nepebopa 6apuaH-
MO8 U MEemoOOM 2e0MeMPULECKUX MECH MOUeK,
® npuobpecmu onvim NpUMEHeHUs aneedpaulecKko2o U MmpuoHOMempuiecKko2o
annapama u uoetl 08UNCEHUS NPU PeULeHUU 2e0MEeMPUECKUX 3A0aU;
® o0gnademsv MpAOUYUOHHOU CXeMOU peuleHuss 3a0ay Ha NOCmpoeHue ¢ noMo-
Wolo  YUpKyIs U JUHeUKU: aaius, nocmpoeHue, 00KA3amenibCmeo u
ucciredosanue;
®  Hayuumovca pewiamsv 3a0ayu HA NOCMPOEHUe MemooOM 2eoMempuiecKo2o
Mecma moyex u MemoooM nooooUsL;
Paznen «M3mepeHune reoMeTpuyecKux BETUYNH
BrinyckHuk Hayuurcs:

® HCIIOJIB30BAaTh CBOMCTBA U3MEPEHMs [UIMH, IIOINAJAEH W YIJIOB IIPU PEIICHUH 3ahad Ha
HaXOXXJCHHE JUTUHBI OTPEe3Ka, JUTMHBI OKPY>KHOCTH, [UTHHBI TyTH OKPY>KHOCTH, TPalyCHOM
MEpBI yIIIa;

®  BBIYUCIATH JUIMHBI JUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCTIONB3YS (POPMYIIBI JITHHBI
OKPY>KHOCTH U JUIMHBI IYTH OKPY>KHOCTH, (POpMYJIBI TUTOIIACH HuUryp;

® BBIUUCIITH IUIOMAAH GUryp;

®  BBIYHCIATH JUIMHY OKPY>KHOCTH, [UTUHY TYTH OKPYKHOCTH;

® pemiaTh 3a/1a4M Ha JJOKA3aTeIbCTBO, UCIOIB3Ys (DOPMYJIBI IITHMHBI OKPYKHOCTH U JITHHEI
JyTA OKPY>KHOCTH, (hOPMYJIBI IUTOIIaieH puryp;

® pCliaTh HPAKTUYCCKHUC 3a/laud, CBA3AHHLIC C HAXOXICHUCM TI'COMCTPHYCCKUX BCIIMYUH
(McTonb3ys Mpy HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

Bbll’lyCKHuK NnoOY4um 603MONCHOCMb HAYYUUNMbCA.

® guiyucaAMbL naoWaou  ueyp, COCmasieHHvix U3 08yX uiu  bonee
NPAMOY2ONbHUKOS, NAPANLLEN0cPAMMO8, MPEY2OIbHUKOS, KPY2d U CEeKMopa;

o  GLIUUCHAML  NIOWAOU — MHO2OY2ONbHUKOS,  UCHOAb3YS. — OMHOUEHUs
PABHOBENUKOCMU U PABHOCOCMABIEHHOCMU,

® npuobpecmu onvim NPUMEHEHUs AleeOpPauUYecKoeo0 U MmpuecoHOMempuiecKko2o
annapama u uoel 08UICEHUs NPU peueHuy 3a0ay Ha GblYUCIeHUe N1ouaoell
MHO20Y20IbHUKO8.
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Paznen «Koopaunatei»

BrinyckHuk Haydures:
e OOBSCHATH U WILUTIOCTPUPOBATH MOHATHE JEKApPTOBON CUCTEMBI KOOPUHAT;
® HCIOJIB30BaThb KOOPAWHATHBIM METOXN I H3Y4YCHUS CBOWCTB IPSIMBIX U
OTPE3KOB;
® JCIOJI30BaTh KOOPAMHATHBINA METO JUIsl U3YUYECHUS CBOMCTB OKPYXKHOCTEM.
Buvinycknux noiyuum 603MOHCHOCHb.

® 061a0emb KOOPOUHAMHBIM MEMOOOM PeuleHust 3a0a4 Ha GbIYUCTEeHUS U 0OKA-
3amenvcmea,
Pazgen «BekTopbi»
BeinyckHuk Hayuures:

® OIEpUPOBAThH C BEKTOPAMHU, 33JaHHBIMU T€OMETPUUECKU;

® OIEpUPOBATh C BEKTOPAMHU, 33JaHHBIMU KOOPIMHATAMU;

® [PUMEHSTH CKaISPHOE MPOU3BEACHUE BEKTOPOB MPH PEIICHUU 3a]1a4.
Buvinycknux nonyuum 603mMoicHOCb.!

® 081a0emb 8EKMOPHLIM MEMOOOM OJisl peuleHUsl 3a0ay Ha GbIYUCIEeHUs. U OOKA-
3amenvpcmaa.

Jna cnenvix u cnabosudauwux odyuarouuxca: BlajcHNe IPaBHIaMy 3alIUCH MaTeMaTHYeCKUX
dopMyn M cHenuanbHBIX 3HAKOB pelibe(HO-TOYeUHOUW cucteMbl obOo3HaueHuil JI. Bpaiins;
BJIAJICHUE TaKTUIbHO-OCSI3aTEIbHBIM CHOCOOOM OOCIEeNOBaHUSA M BOCHPUATHUS pPEIbePHBIX
U300pakeHN MPEIMETOB, KOHTYPHBIX HM300pakeHUIl reoMeTpudeckux QGuryp u T.I., yMEHHE
YUTaTh peiabeQHbIe TpaQuKH dSIEMEHTAapHbIX (YHKIHMIA Ha KOOPAMHATHOM IUIOCKOCTH,
HNPUMEHATH CHENHANbHBIC MPUCIOCOOICHHS IS PeNbeHOTr0 YepueHHS; BIAJCHUE OCHOBHBIM
(GYHKIIMOHATIOM MPOTPaMMBbl HEBU3YaIbHOTO JOCTyna K mHpopmanuu Ha skpane [1K, ymenue
UCTIONIb30BATh HIepCOHAIIbHBIC TU(IIOTEXHIUECKHE cpencTaa UH()OPMAIIMOHHO-
KOMMYHHUKAIIHOHHOTO JOCTYTIA CICTIBIMUA 00Y4alOIINMUCS;

0na  o0yuawwuxca ¢ HAPYWEHUAMU ONOPHO-06UZAMENILHO20 ANnAapama: BIAJCHUC
CHEeLHMATbHBIMA KOMITBIOTEPHBIMU CPEJICTBAMU TPEACTABICHUS W aHAJIM3a JAaHHBIX U YMEHHE
UCIIOJIb30BaTh NEPCOHAIBHBIE CPEICTBA AOCTYIA C YYETOM JIBUTaTeIbHbBIX, PEUECIBUTATEIbHBIX U
CEHCOPHBIX HAPYIICHU; YMEHHE UCTIOIb30BATh IEPCOHANBHBIE CPECTBA JOCTyMa."

2. Coaepxanmne yueOHOro npeamera «MaremaTuka

APUOMETHUKA 240u.

HarypanbHble umciaa. HarypaneHblii  psaxn.  JlecaiTuyHas  cUCTEMa  CUMCIICHHS.
Apudmerndeckue IeHCTBH ¢ HATypalbHbIMU YciaaMu. CBoMcTBa apuMETHUECKUX ACHCTBUI.

CreneHb ¢ HaTypajIbHBIM [T0KA3aTEIEM.

YHucnoBble BBIpAXKEHHS, 3HAUEHUE YUCIOBOTO BbIpakeHUs. [IOpsAIOK AEHMCTBHUI B YMCIOBBIX
BBIPQXCHUSIX, MCIOIb30BaHHE CKOOOK. PelleHne TEKCTOBBIX 3agady  apupMeTuyecKuMu
CIoco0aMu.

Henutenu u kpatHble. CBOWCTBA U MPU3HAKU NIETUMOCTH. [IpocThie M cocTaBHBIE YHCIA.
Pa3noxeHne HaTypaabHOTO YKMCIIa HAa TPOCTBIE MHOXKUTENHN. [IeleHre ¢ OCTaTKOM.
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JApodu. O6pikHOBEeHHBIE ApoOH. OCHOBHOE CBOWCTBO apoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeil. ApupmMerndeckue ACUCTBUS C OOBIKHOBEHHBIMH ApoOsmu. HaxoxiaeHwe 4dacTu Ot
LIEJIOTO U 1IEJIOT0 MO €r0 YacTH.

Hecartuunbie apoOu. CpaBHeHHE IeCATUYHBIX ApoOeil. Apudmernueckue nedcTBHS ¢
JeCATUYHBIMH po0simu. [IpencraBienue AecATUYHON APOOM B BHIE OOBIKHOBEHHOW IpoOH H
OOBIKHOBEHHOI B BUJE IECITUYHOI.

[TpouieHTh; HAaXOXXJEHHE MPOIEHTOB OT BEIMYMHBI M BEJIMYUHBI IO €€ IPOLEHTaM.
OTHOILIIEHWE; BBIPAKCHUE OTHONIEHUS B MpoleHTax. I[lpomopuusi; OCHOBHOE CBOWMCTBO
MPOIOPLHUH.

Pemenne TekcTOBBIX 3a71a4 apu(PMETHIECKUMHU CITOCOOAMH.

PanmonanbHble 4mcaa. IlonoxkurenbHple M OTpULIATENbHBIE YMCIA, MOIYJb YHCIA.
MHOK€ECTBO LEBIX YHUCEIL.

MHOXEeCTBO palMOHAIbHBIX YHCEN; PalMOHAIBHOE YHCIO KaK OTHOLICHHE ﬂ,r/:[e m —

n
IIEJI0C YUCIIO0, N — HaTypajgbHOe 4yncio. CpaBHEHHE pallMOHAIBHBIX Yucel. ApupMeTuyecKue
JeMcTBUS C palMOHaIbHBIMH yuciamu. CBoiicTBa apupmernueckux neicreuil. CteneHs ¢ 1e-
JIBIM IIOKA3aTEJIEM.
HeiicrBuTenbHbIe Yncaa. KBaapaTHelil kopeHs u3 uncia. Kopens TpeThelt creneHu.

[lonarue o0 uppaunoHaIbHOM uncie. MppanroHaIbHOCTh YHCIIA V2 n HECOM3MEPUMOCTh
CTOPOHBI ¥ IMaroHaau KBajpara. /lecaTndynble NpuOIMKEeHHUs HPPALlMOHAIBHBIX YHCETL.

MHOX€eCTBO JEHCTBUTENIBHBIX YHCEN; MPEICTaBICHUE ACUCTBUTEIBHBIX YHCEN B BUIE
OECKOHEUHBIX JIECATHYHBIX qpobeii. CpaBHEHHE ACHCTBUTEIbHBIX YHCEI.

Koopaunatnas npsimasi. M3o0paxenne yrcea TOYKaMH KOOPIMHATHOM mpsiMol. YucioBsie
IIPOMEXKYTKH.

N3mepenusi, npubJMKeHusi, OleHKH. Pa3mepsl 0OBEKTOB OKpykarImero wmupa (or
JIEMEHTAPHBIX 4YacTull 10 BceneHHOi), NIMTENbHOCTh MPOLECCOB B OKPYXKAIOIIEM MHpE.
Brigenenne MHOXHUTENSI — cTeneHu 10 — B 3amucu 4ucia.

[TpubnnxeHHoOe 3HAYCHUE BEIMYUHBI, TOYHOCTh NMpHOIMKeHHUs. OKpyIrieHHe HaTypallbHbIX
Yrcel U AECATUYHBIX ApoOeii. [Ipukuaka 1 olleHKa pe3yIbTaTOB BEIYUCICHHH.

AJITEBPA 2004.

Aaredpanyeckue BbIpazkeHHsl. ByKBeHHBbIE BBIpaKEHUS (BBIPAKEHUSI C MEPEMEHHBIMU).
YucnoBoe 3HayeHHEe OYKBEHHOrOo BbIpakeHUs. JlomycTumble 3Ha4YeHUS TEPEMEHHBIX.
[ToncranoBka BeIpaXKe€HUH BMECTO TepeMeHHBIX. [IpeoOpa3oBanne OyKBEHHBIX BBIpAKEHUN HA
OCHOBE CBOMCTB apU(PMETHUECKUX ACHCTBUN. PaBeHCTBO OYKBEHHBIX BBIPAKEHUM. TOXIECTBO.

Crenens ¢ HaTypaJIbHBIM MOKa3aTelieM U ee cBoicTBa. OqHOUIEHB U MHOTOWIEHbI. CTENeHb
MHorowieHa. CiiokeHue, BbIYMTaHUE, YMHOXXEHHE MHOTIOYIeHOB. DOpMYJbl COKpPAIIEHHOTO
YMHOXXEHHS: KBaJpaT CYMMbl M KBajpaT pazHoctd. @DopMmylia pa3HOCTH KBaJpaToB.
[IpeobpazoBanue 1ENOro BEIpAKEHHUsI B MHOTOWIEH. Pa3nokeHne MHOTOWICHOB Ha MHOYKHUTEIIH.
MHorousneHns! ¢ ogHoU nepeMeHHoll. Kopenb MHOrousnieHa. KBagpaTHblil TpexuiieH; pa3iokKeHue
KBaJPAaTHOI'O TPEXUYJICHA HA MHOKUTEIN.

Anrebpanueckas npods. OCHOBHOE CBOWMCTBO anreOpanueckor npobu. CiioxeHwue,
BbIUMTAaHUE, YMHOXKEHUE, JIelieHne anredpandeckux apoodeit. CteneHp ¢ LeabIM MoKa3aTelneM U
€e CBOICTBA.

PanronanbHbIe BRIpaOKEHUS U UX TTpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.

Ksanparasie kopau. CBoiicTBa apuMETHUESCKUX KBAJPATHBIX KOPHEH M MX MPUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKCHHUN U BEIYUCIICHHSIM.
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YpaBHenusi. YpaBHeHue ¢ oHOW nepemeHHON. KopeHnb ypaBHeHusi. CBOMCTBAa YMCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTH YPaBHEHHUI.

Jluneiinoe ypaBHenue. KBagpatHoe ypaBHeHHe: (popMyna KOpHEH KBaAPaTHOTO YpaBHEHHS.
Teopema Buera. Pemienne ypaBHeHM, CBOASIIMXCS K TUHEHHBIM U KBagpaTHbIM. [IpumMepsl pe-
IICHUS YpaBHEHWH TpeTbe M ueTBepTOW cremeHH. PemieHne apoOHO-paniMoOHATBHBIX
YpaBHEHUU.

VYpaBHeHue ¢ nByMs MepeMeHHbIMH. JIMHEWHOE ypaBHEHHE C JBYMSI TIE€PEMEHHBIMH,
IIPUMEPHI PEILICHUS] YPABHEHUH B LICJIBIX YHMCIIAX.

Cucrema ypaBHEHHM C JBYMsI NEepeMEHHbIMU. PaBHOCHIBHOCTH cHCTEM. CHUCTEMBI IBYX
JUHEHHBIX YPABHCHMM C JBYMS II€PEMEHHBIMH; DPEIICHUE IIOJCTAHOBKOM M CIOKECHHUEM.
[IpuMepsl perieHus: CUCTEM HEIMHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMMU.

Perienne TeKCTOBBIX 3a/1a4 aJIre0panyeckiuM CrocoOoM.

JlekapToBBI KOOPAMHATHI Ha MJIOCKOCTU. I'paduueckast nHTepnpeTayst ypaBHEHHs C ABYMS
nepeMeHHbIMH. ['paduK TMHEHHOTro ypaBHEHHUS C ABYMS IEPEMEHHBIMH; YTII0BOH K03 durmeHt
MPSIMOM; YCIIOBHE TMApaJUICILHOCTH MPSAMBIX. ['paduKku mpoCTEeHIINX HETMHEHHBIX YpaBHEHUMN:
napaboJa, runepboia, OKpy>KHOCTh. [ 'paduueckast MHTEpIpETAIMs CHCTEM YPaBHEHUN C IBYMS
IIEPEMEHHBIMH.

HepagencrBa. YncioBbie HEpaBEHCTBA U UX CBOMCTBA.

HepaseHnctBo ¢ 01HOM nepeMeHHON. PaBHOCHIIBHOCTE HEPABEHCTB. JIMHEWHBIE HEPAaBEHCTBA
¢ ogHOM nepemeHHoM. KBagpaTHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJJHOM IEPEMEHHOM.

®YHKIINH 65u.

OcHoBHBIC MOHATHA. 3aBUCHUMOCTH MEXNy BeauuuHaMmHu. [IpencraBieHue 3aBHCHMOCTEU
dbopmynamu. [Torstue GpyHKINA.

OO6nacth onpeneneHuss 1 MHOKeCTBO 3HaueHu pyHkmuu. Crioco6s! 3ananus ¢pyaknuu. ['paduk
¢ynkuuu. CpoiictBa (yHKIMH, uX oToOpakeHue Ha Trpaduxe. I[Ipumepsl rpadukoB
3aBUCUMOCTEN, OTPAYKAIOLIUX PEAJIbHBIE ITPOLIECCHI.

YucyaoBble pyHkuun. OyHKINU, ONMUCHIBAIONINE MIPSIMYIO U 00OPaTHYIO MPOMOPIIUOHAIbHBIE
3aBHCUMOCTH, UX Ipaduku U cBoiicTBa. JIuHeiHas ¢yHkuus, ee rpaduk u cBoiicrBa. Kanpa-
TU4Has QyHKLUs, ee rpaduk U cBoicTBa. CTeneHHble (PYHKIMH ¢ HATYpaIbHBIMH MTOKa3aTeIIMH
2 u 3, ux rpaduKu U CBOWCTBA.

I'paduxu yHkuit y =+/0,, y =3/5, y=[x|

YucaoBble mocjenoBareJbHOCTH. IloHATHE YHCIOBOM NOCIEOOBATEIBLHOCTH. 3aJaHUE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOW popMyIion U HopmMyJIoil n-ro 4ieHa.

Apudmernueckas u reomerpuyeckas nporpeccu. GopMyIbl n-ro wieHa apuMeTHIeCKon
¥ TE€OMETPUUYECKON MPOrpeccuid, CyMMBI NEPBBIX N WieHOB. M300paskeHne wieHoB apupmeTnye-
CKOM M TEOMETPUYECKOM IMPOrpecCH TOYKAMU KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM H

AKCIOHEHIHUATIBHBINA pOCT. CII0KHbBIE POLIEHTHI.
BEPOATHOCTDb U CTATUCTHUKA 50u.

OnucarenbHast cratuctuka. llpeacraBneHune AaHHBIX B BHMJE TaOIMI, JUarpamu,
rpa¢ukoB. CnydaiiHass M3MEHUMBOCTb. CTaTHCTHYECKUE XAPAKTEPUCTHKH Habopa aHHBIX:
cpeaHee apupMeTHUECKoe, MenuaHa, HauOoibpIlee W HaWMEHbIIEe 3HAYCHHS, pa3Max.
[IpencraBnenne o BEIOOPOUYHOM UCCIIETOBAaHHH.

Cayuaiinble cOOBITHSI M BepOATHOCTBH. [loHATHE O cioyyallHOM ONBITE M CIy4dailHOM
cobbiTum. Yacrora cimy4aitHoro coObitusi. CTaTUCTUYECKUN TMOAXOJ K TOHSATHIO BEPOSTHOCTH.
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BeposTHOCTH TPOTHUBOMOJOXKHBIX COOBITHH. JlOCTOBEpPHBIE W HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXXHOCTD coOBITHI. Kitaccuueckoe onpeeneHne BepossTHOCTH.
KomOunatopuka. Pemenue  KoMOMHATOpHBIX  3amad  repeOOpoM  BapUaHTOB.
KombunaTopHoe npasuiio ymHoxkeHus. [lepecTaHOBKM U pakTOpHa.
IF'EOMETPUS 2554.

Harnsaanas reomerpusi. Harnsagnsle npeacraBieHus o Gurypax Ha IUIOCKOCTH: IpsiMasd,
OTpE30K, JydY, YTOJ, JIOMaHas, MHOTOYIOJbHHUK, OKPYXKHOCTb, KpYr. UYeThIpeXyroJIbHUK,
IPSIMOYTOJIBHUK, KBaJpar. TpeyrosbHUK, BUJBl  TPEYTOJILHHUKOB. [TpaBuiIbHBIE
MHOIOYTOJIbHUKHU. M300paxeHne reomerpuueckux ¢uryp. BzanmHoe pacnonoxeHue AByX
IPSIMBIX, JIBYX OKPY’KHOCTEH, IIPSIMON U OKPYKHOCTH.

Jnuna otpeska, yiomaHoi. Ilepumerp MHOroyronpHuka. EnvHWMIBI U3MEpEHUs JIMHBL
W3mepenue nnuHbl 0Tpe3Ka, IOCTPOEHHUE OTPE3Ka 3aJaHHOM JJIUHBI.

Bunst yrnos. I'panycHas Mepa yrma. M3mepeHue U IOCTPOCHHME YIVIOB C IIOMOLIBIO
TPaHCIIOPTHPA.

[TonsaTne nuomamy GUrypsl; eIMHULBI U3MepeHus Iutomaau. Ihiomans npaMoOyronbHUKa U
miomanas KBazapara. [IpuOmmkeHHOe W3MEpeHHe Iuiomanae Quryp Ha kierdatol Oymare.
PaBHOBenmukue purypsr.

Harnsanble npencraBieHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: KyO, mapajuiesienumnes, npusma,
nupamuaa, map, chepa, Konyc, nuuHap. M3o0paxkeHne npocTpancTBeHHBIX (uryp. [Ipumeps
cedyeHud.  MHororpannuku. IlpaBunbHble  MHOrorpaHHuku.  Ilpumepel  pa3BepTok
MHOTOTPaHHUKOB, LINJIMHIPA U KOHYCA.

[Tonsitne o6bema; enuHUIBI 00beMa. O0BEM PSIMOYTOJILHOTO MapajuieNenuIesa, Kyoa.

[Tonsatue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas M 3epKajbHAas CHMMETpPUHU.
N300pakeHrne CHMMETPUYHBIX QUTYP.

I'eomerpuueckue urypsl. [Ipsmbie u yribl. Touka, npsmas, II0CKOCTb. OTpe30K, Jyd.
VYrou. Buns! yrios. BeprukanbHble 1 cMeKHbIE yIibl. buccekrpuca yria.

[TapamiensHble M mepecekaromuecs npsmelie. [lepnennukymnsapHsie npsmele. Teopemsl 0
NapauIeIbHOCTH U NEPIEHAUKYIAPHOCTU NpsMbIX. [lepneHauKynsp U HakIOHHAs K IPSIMOM.
CepenMHHBIN NEpIEHAUKYISP K OTPE3KY.

l'eomerpuueckoe Mecto Touek. CBoiicTBa OHCCEKTPUCHI Yrila W CEPEIUHHOTO
NEPIECHIUKYIIAPA K OTPE3KY.

TpeyronsHuk. BbicoTa, MeauaHa, OuccekTpuca, CpegHssl JIMHUS  TPEYTrOJIbHUKA.
PaBHOGeipeHHbIE U PaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOMCTBA M MPU3HAKH PaBHOOEIPEHHOTO
TpeyroiabHuka. [Ipu3Haku paBeHCTBa  TpEeyrojabHUKOB. HepaBeHCTBO  TpeyrosbHHKA.
CooTHOIIEHH MEXIy CTOpOHAaMH M yriamu TpeyroiabHuka. CymMma yrioB TpeyrojbHUKA.
Buemnue yrael TpeyronpHuka. Teopema ®@aneca. IlomoOue TpeyronbHukoB. [lpusHaku
noao6ust TpeyroiabHuKoB. Teopema [Iugaropa. Cunyc, KOCHHYC, TaHT'€HC, KOTAHT€HC OCTPOTO
yria OpsIMOYTOJIBHOTO TpeyrojabHuka U yrioB oT 0 no 180°; mpuBeneHHe K OCTpOMY YIy.
Penienne npsMOYrOJBHBIX TpPEyroJbHUKOB. OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO.
@opMyJibl, CBA3BIBAIOIIUE CHHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC OJHOIO M TOIO JK€ YIJIA.
Penienne TpeyroiapbHUKOB: TEOpeMa KOCHHYCOB M TEOpEMa CHHYCOB. 3aMedaTellbHbIE TOYKU
TPEYrOJIbHUKA.

UYerslpexyronbHuk. [lapamienorpamm, ero cBoicTsa u npusHaku. IIpsamMoyroisHuk, KkBaapar,
POMO, UX CBOICTBA M MPU3HAKU. Tpamneryst, CPSIHsSI TUHUS TPATCIHH.

MHoroyroiasHuK. Belnykiible MHOTOyTrosIbHUKU. CyMMa YITIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.
[IpaBunbHBIE MHOTOYTOJIBHUKH.
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OkpyxxHOCTh U KpyrT. [yra, xopaa. Cektop, cerMeHT. LIeHTpalibHBbIi yroj, BIUCAaHHBIN YTOJI;
BEJIMYMHA BIIMCAHHOTO Yyria. B3auMHOe pacnosiokeHue MpsMOW M OKPYKHOCTH, JBYX
okpyxHocTell. KacaTenbHas 1 cekymiasi K OKpYXHOCTH, UX CBOWCTBA. BrincanHble U onucaHHbIe
MHOTOYroJbHUKUA. OKpYKHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAaHHAsI OKOJIO
TpeyrojbHUKa. BriucanHsle 1 ONMCaHHBIE OKPYKHOCTH IPAaBUJILHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue mpeoOpazoBanus. [lonsarue o paBeHctBe ¢uryp. [loHsTHE O MBUIKEHUU:
oceBasl M IEHTpalbHasi CUMMETPHUH, MapalielbHbl NepeHoc, noBopoT. Ilonarue o momobuun
Gburyp ¥ TOMOTETHH.

Pemenne 3a1a4 Ha BbIUMCIIEHUE, TOKA3aTEIBCTBO U IOCTPOEHUE C UCIIOJIB30BAHUEM CBOMCTB
W3Yy4YEHHBIX QUTyp.

HN3mepenue reomerpu4ecKux Beau4uH. /inHa orpeska. PaccrositHue OT TOYKH 10 IIPSMOM.
Paccrostnie Mexny napasuieIbHbIMU MPSIMBIMU.

[IepumeTp MHOTOYTOJIbHUKA.

JliHa OKPYKHOCTH, YUCIIO JI; JUIMHA AYT'H OKPY>KHOCTH.

['panycHas Mepa yria, COOTBETCTBUE MEXAY BEJIMUNHON LIEHTPAIBHOIO yIiia U JJIMHOW TyTy
OKPY’KHOCTH.

[Tonsitue mmomanu mmiuockux ¢uryp. PaBHOCOCTaBlI€HHbIE W PaBHOBEIHKUE (QUIYpPHI.
[Inomane mnpsmoyroneHuka. I[lnomanm mnapamienorpaMma, TpPEYrojdbHHKA W TPAIELMH.
[Inomans mHoroyrosnbHuka. Ilmomans xpyra u momanb cekropa. COOTHOLIEHHE MEXKIY
TUTOMIA/IIMU TTOT0OHBIX uryp.

Pemienue 3a1a4 Ha BBIYMCICHHUE U JIOKA3aTEIBCTBO C UCIIOIB30BAHUEM M3YUECHHBIX (POPMYIL

Koopaunarsl. YpaBuenue npsamoii. Koopannatel cepeannsl oTpeska. @opmynna paccTosHus
MEXAY ABYMS TOUKaMU IIJIOCKOCTH. Y pABHEHHE OKPYKHOCTH.

BekTtopsbl. Jlyimaa (Momyibs) BekTopa. PaBeHCTBO BekTOpoB. KosmmHeapHBIE BEKTOPHI.
KoopanHatsl BeKTOpa. YMHOKEHHE BEKTOpa Ha YHCIIO, CyMMa BEKTOPOB, PA3JI0KEHNUE BEKTOpa
10 IByM HEKOJIJIMHEAPHBIM BeKTOpaM. CKaIpHOE NPOU3BEAECHUE BEKTOPOB.

JIOTUKA U MHOXECTBA 104.

TeopeTHKO-MHOKECTBEHHbIE TOHATHA. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJlaHue
MHOKECTB TEPEUYMCICHUEM 3JIEMEHTOB, XapaKTePUCTUUYECKUM CBOMCTBOM. CTaHIapTHBIE
0003Ha4YeHHs] YUCIOBBIX MHOeCTB. [lycroe MHOXecTBO U ero obo3HadyeHue. [logMHOXKECTBO.
OO0benuHeHNE U MepeceyeHue MHOMKECTB.

NnmocTpaiust OTHOIEHUH MEXIY MHOKECTBAMHU C MOMOIIIBIO TUarpaMm Oujiepa — BeHHa.

JaemeHThl JIorMKH. Ornpenenenne. AKCHOMBI M Teopembl.  JloKa3aTeabCTBO.
Jloka3aTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHast JaHHOU. [Ipumep 1 KOHTpIIpUMeEp.

[ToHsiTHE O PABHOCUIIBHOCTH, CIIEIOBAaHUH, YIIOTPEOICHNUE IOTUYECKUX CBS30K el ..., MO 8
MOM U MOJLKO 6 MOM ClIydae, JIOTUYECKUE CBA3KU U, UTU.

MATEMATHUKA B UCTOPHYECKOM PA3ZBUTHUMU.

(Coneprxanue paszesna BBOAUTCS IO Mepe U3yUYEHUS IPYruX BOIMPOCOB.)

Uctopust popmupoBaHus MOHITHUS 4YMCIIa: HATypalbHbIE 4Hcla, APoOU, HEOCTaTOUYHOCTD
PaLMOHATIBHBIX YHCEN Ul TEOMETPUUYECKUX MU3MEPEHUN, HppaloHalbHble uncia. CTapuHHbIE
cuctembl 3anucu gucen. [[poou B BaBunone, Erunte, Pume. OTKpbITHE AECATUYHBIX TPOOCH.
Crapunnble cuctembl Mep. [ecstuunble npobu u Merpuueckas cucrema mep. llosiBienue
OTpULATENBHBIX YKcen U Hys. J1. Marnunkuii. JT. Oitnep.
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3apoxnaenue anreOpsl B Hempax apudmerukn. An-Xopesmu. PoxiaeHue OyKBEHHOM
cumBoiukd. [1. @epma, @. Buer, P. lekapt. McTopus Bompoca 0 HaxoxkaAeHUU (HOpMYI KOpHEH
anreOpanyecKnX ypaBHEHUH, HEPa3peIIMMOCTh B pajJMKajaX ypaBHEHUN CTENEHH, OOJbIICH
yetbipex. H. Tapranes, k. Kapnano, H. X. A6ens, 3. Nanya.

N3ob6peTenne MeTona KOOpAUHAT, MTO3BOJISIOLIETO IEPEBOAUTH TEOMETPHUECKUE OOBEKThI Ha
s3bIK anreopsl. P. JlexapT u [1. ®depma. [Ipumepbl pa3auvHbIX CUCTEM KOOPIUHAT Ha TJIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (®uboHauum) o Kposmkax, uyucia duOoHayyw. 3amada o
IIaXMaTHOU JTOCKE.

Hctoku Teopun BEpOATHOCTEM: cTpaxoBoe Aeno, azapTHbie urpsl. [1. @epma u b. [Tackaisb.
S. bepuynmu. A. H. Koiimoropos.

Ot 3emniemepust k reomerpun. [Iudarop u ero mkomna. Panec. Apxumen. Iloctpoenue c
MIOMOUIbIO HUPKYJISA U JUHENKHU. IlocTpoeHne mpaBMIIbHBIX MHOTOYTOJIBHUKOB. TPHUCEKIUS yIuia.
KBanparypa kpyra. YaBoenue kyoa. Mcropus uncna s1. 3omoroe ceuenue. «Havanay Epknmpa.
JI. Diinep. H. U. Jlobauesckwuii. icTopus nsaToro nocrynara.

Codwuzmebl, mapagoKCHI.

Pezepe spemenu — 55 u

3. CopepxxaHue Kypca MaTeMaTHKHU B 7-9 kiaccax (Yriiy0JIcHHbIH YPOBEHb)

Auredpa

Yucna PanuonanabHbie ynciaa CpaBHEHNE pallMOHANBHBIX uncell. JleMcTBUS ¢ paliiOHaIbHBIMU
yucnamMu. KoHeuHble U OeCKOHEYHBIE NecsATHUYHbIE npoOu. [IpencraBieHue parroHATBHOTO
yuciaa B BHJAE JecATUYHOW npobOu. MppaumoHanbHble umciaa [loHsTHE HppanmoHAIBHOTO
yucna. Pacro3HaBaHue HMppanuoOHANbHBIX 4ucen. [[eHCcTBHUS ¢ MppalrOHAIbHBIMH YHUCIaMHU.
CpolicTBa JEWUCTBUMUA C HpPpaAlMOHAIBHBIMU uHciIaMu. CpaBHEHHE HMPPALMOHAIBHBIX YHUCEIN.
MHOXeCTBO NE€HCTBUTEIbHEIX YHCEIL.

[IpencraBieHust 0 pacUIMPEHUSX YUCIOBBIX MHOMKECTB.

ToxnecTrBeHHbIe Npeodpa3oBanus. UncaoBble U OyKBeHHbIe BbIpaskeHUs BbipaxeHue c
nepeMeHHON. 3HaueHue BbIpakeHUsA. [ocTaHOBKA BBIpAXKEHUM BMECTO NMEPEMEHHBIX. 3aKOHBI
apupmeTnueckux aerictuil. [IpeoObpa3zoBaHusl YUCIOBBIX BBIPAKEHUN, COACPIKAIINX CTEIEHH C
HATypPaJbHBIM U IEJIbIM MTOKA3aTEJIEM.

MHoro4/ieHbl

OnHouneH, creneHb ogHouwleHa. [leficTBus ¢ ogqHOWIeHaMU. MHOTOWIeH, CTENEHbh MHOTOWIEHA.
3HaueHus MHoOrouieHa. [leHcTBUS ¢ MHOrOWJIE€HaMH: CJIOKEHHE, BbIUMTAHHE, YMHOXEHHUE,
nenenue. [IpeoOpa3oBaHue IIENIOTO BBIPAKEHUS B MHOTOWIEH. DOpMYIbl COKpAIICHHOTO
YMHOXEHHS: Pa3HOCTh KBAApPaTOB, KBaApaT CyMMBI M pa3HOCTH. DopMymnbl IpeoOpazoBaHUs
CYMMBI U Pa3HOCTH KyOOB, KyO cymMmbl 1 400

pazHocTH. Pa3znoxeHne MHOTOWIEHOB Ha MHOMKHUTENM: BBIHECEHHE OOIIEr0 MHOXKHUTENS 3a
CKOOKH, TpyNIHPOBKA, HCIOIb30BaHHE (HOPMYJ COKPALICHHOTO YMHO)KEHHs. MHOTO4JIEHBI ¢
oaHol mnepemeHHOW. CTaHAApTHBIM BHUJ MHOTOWIEHa C OJHOM mnepemMeHHOoW. KBampaTHbIi
TpexuneH. KopHu kBaapatHoro tpexwieHa. PasznokeHne Ha MHOXUTENU KBaJpaTHOIrO
tpexuwiena. Teopema Buera. Teopema, oOpatHas Teopeme Buera. BrwigeneHue momHoro
KBazipata. PasnoskeHrne Ha MHOXKHUTEIN CIIOCOOOM BBIJICIICHHS TTOJTHOTO KBaIpara.

Ilonsitne ToxkaecrBa ToxnecTBeHHoe mnpeoOpasoBanue. [IpencraBneHne O TOXKIECTBE Ha
MHOXECTBE.
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JIpoOHo-paumnoHajbHbIe BhIpa:keHuss AnreOpamdeckas npoOb. [IpeoOpa3oBanus BeIpaKeHUH,
COJIepKAIIMX CTETEeHU C LEIBIM TOoKa3areneM. JlomycTuMble 3HaYeHUs MEPEMEHHBIX B IPOOHO-
pauMoHanbHBIX  BhIpakeHHsX. Cokpamenune — anreOpamdeckux — ApoOeil.  IIpuBenenue
anreOpandyeckux apobel k oOmieMy 3HameHarento. JleficTBus ¢ anreOpandeckuMu JIpOoOsIMH:
CJIOKEHUE, YMHOXeHue, aeneHue. [Ipeobpa3zoBaHue BbIpaXEHUH, COACpP)KAIIMX 3HAK MOMYIISA.
HppannoHajbHble BbIpakeHuss ApugMeTHYeCKU KBaApPaTHBIH KOpeHb. JlomycTumbie
3HAYEHUS] NEPEMEHHBIX B BBIPAKEHUSX, COAEpXKAIIUX apumeTnuyecKkue KBaJpaTHbIE KOPHU.
[IpeoOpa3zoBanre BBIPAKECHHUM, COJEPKAIMUX KBaJpaTHble KOpHU. KOpHU n-BIX CTETICHEH.
JlonycTuMble 3HAu€HUS MEPEMEHHBIX B BBIPAKECHUAX, COJEPXKALIMX KOPHU M-BIX CTEHEHEH.
[IpeoOpa3zoBanne BBIpaXEHUN, COAECPKAIIMX KOPHU n-bIX cTerneHed. CTeneHp ¢ paruoHaIbHBIM
nokazareneM. IIpeoOpa3oBaHue BBIpaKEHUH, COAEpXKAIIMX CTENEHb C  PAlHOHAIBHBIM
IIOKAa3aTENEM.

YpaBHenuss PaBencrBa YucnoBoe paBeHCTBO. CBOICTBa 4MCIOBBIX paBEHCTB. PaBeHCTBO ¢
[IEPEMEHHOM.

YpaBHeHus

[lonarue ypaBHeHHMsS M KOpHs ypaBHeHUs. llpeicraBieHune o paBHOCHIIBHOCTU YpaBHEHHH U
ypaBHEHHSIX-CleACTBUsAX. [IpencTaBieHne 0 paBHOCHIIBHOCTH Ha MHOXKeCTBE. PaBHOCHIIbHBIE
npeoOpa3oBaHus ypaBHEHUI.

Metoabl peumieHdsi ypaBHeHHH MeToabl paBHOCHIBHBIX MpPeoOpa3oBaHUM, METOJ| 3aMEHBI
nepeMeHHoil, rpaduyeckuii meron. lcmonb3oBaHME CBONCTB (QYHKUMH TpU  pELICHUH
YPaBHEHUH, UCIIOJIb30BaHUE TEOPEMBI BueTa Uil ypaBHEHHM CTENEHH BbILIE 2.

JInHeiiHoe ypaBHeHHe M ero KOpHHM PemieHue nuHelHbIX ypaBHeHHUl. KomnuecTBo kopHei
JUHENHOro ypaBHeHHUs. JIuHeliHOoe ypaBHeHME ¢ mapameTpoM. KBagpaTHoe ypaBHeHHe H ero
KOpHHU J[MCKPUMHUHAHT KBaJpaTHOro ypaBHEHMs. DOpMysia KOPHEM KBAJApPAaTHOIO YPaBHEHUS.
KonnuectBo nelcTBUTENBbHBIX KOPHEH KBaJpaTHOIO ypaBHEHMs. PelieHue KBaJgpaTHBIX
ypaBHEHM: rpa)uuecKuii METO pelleH s, UCII0Ib30BaHNEe (POPMYIIBI A1 HAXOXKACHUS KOpHEl,
pa3loKeHHe Ha MHOXWTENIH, NOoJ00p KOpHEH C UCIONb30BaHUEM TeopeMmbl Buera.
bukBagpaTHbie ypaBHEHHs. YpaBHEHUS, CBOJMMBIC K JUHEUHBIM M KBaJpaTHbIM. KBagpaTHoe
ypaBHEHUE C MapaMeTpoM. PemieHune mpocTeMIMX KBAaJAPATHBIX YPABHEHHWH C IMapaMeTpaMH.
Pemenne HEKOTOPHIX TUIIOB YPaBHEHUMN 3 U 4 CTEINIEHHU.

JlpoOHo-paunoHaibHbIe YPaBHeHUs PernieHue 1poOHO-palMOHAIBHBIX YPaBHEHUM.

IIpocreiimme nppannoHaJbHbIe YPABHEHUS BHIAA: +/ f(X) = a ;

A f(x) =4/ g(x) mux permenne. Penrenne npparuoHaIbHBIX

ypaBHEeHUH BUIA +/ f(x) =g [I0x 0.

CucreMbl ypaBHeHHH

YpaBHeHUE ¢ IByMs IEpEMEHHBIMU. PellieHre ypaBHEHHM B LIENbIX YHCIIAX.

JluneiliHoe ypaBHEHHE C JBYMs IepeMEHHbIMU. [ padudueckas WHTEpHpeTanus JHMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

[IpencraBnenne o rpaduueckoidl WHTEPHpPETAIIMN TPOU3BOIHHOTO YPAaBHEHHUS C JBYMS
IIEPEMEHHBIMU: JIMHUKA Ha IUIOCKOCTU. lloHsTHE cucTembl ypaBHeHuil. Pemenue cucrem
ypaBHeHul. [Ipencrasienye 0 paBHOCWIBHOCTA CUCTEM YPABHEHUM.
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MeToapl pemeHnusi CUCTEM JTMHEHWHBIX YpaBHEHUN C IBYMsI IEPEMEHHBIMU TPpaPUISCKUN METO,
METO/] CJIOKEHUS, METOA MOACTaHOBKU. KoIn4ecTBO perieHnii CUCTEMbI JIMHENHBIX YPaBHEHUH.
Cucrema NMHEWHBIX ypaBHEHMH ¢ napameTpoM. CHCTEMbl HEIMHEWHBIX ypaBHEHUN. MeToasl
pELIEHNs CUCTEM HEIMHEMHBIX ypaBHEHUN. MeTox IelleHus, METOJ 3aMEHbl NEPEMEHHBIX.
OnHOpPOOHBIE CUCTEMBI.

HepaBencrBa

Uucnosele HepaBeHcTBa. (CBOWCTBAa YHCIOBBIX HepaBeHCTB. [IpoBepka chpaBeniMBOCTH
HEPAaBEHCTB IIPU 3aJaHHbIX 3HAUEHUSX NepeMeHHbIX. HepaBeHcTBO ¢ nmepemeHHoil. Ctporue u
HECTporue HepaBeHCTBA. JlokazaTenbcTBO HepaBeHCTB. HepaBeHCTBa O cpemHMX ISl ABYX
YUCEel.

Ilonarne o pemeHun HepaBeHCTBAa. MHOXKECTBO pelleHUM HepaBeHCTBA. [IpencrasieHue o
PaBHOCUIIBHOCTH HEPABEHCTB.

JIuHeliHOE HEPAaBEHCTBO M MHOXKECTBA €r0 pelleHud. PenieHue JIMHEWHBIX HEPAaBEHCTB.
JInHEetHOE HEPABEHCTBO C IAPaMETPOM.

KBazpaTHOe HEPABEHCTBO M €ro peuicHMs. PelreHne KBaJpaTHBIX HEPABEHCTB: HCIIOJIB30BAHHE
CBOWCTB M rpauka KBaJpaTUIHON (QYHKIIMH, METO HHTEPBAJIOB. 3allMCh PELICHUS KBapPaTHOTO
HEPABEHCTBA.

KBagpaTHoe HEpaBEHCTBO C MapaMeTpoM W ero pemieHue. IIpocteiimme uppanroHaabHbIE

HEepaBeHCTBA BUAA: /2(X) ) a; f(X) (a; Jf(x))Jgx),
\g(x) Ya

OO6001IEHHBII METO/] MHTEPBAJIOB JIJIS1 pEIICHHUS] HEPABEHCTB.

Cucrembl HEpaBeHCTB

CucreMbl HEpaBEeHCTB C OAHOM IepeMeHHOW. PemeHue cucTteM HEpPaBEeHCTB C OIHOMU
NEPEMEHHON:  JIMHEHHBIX,  KBAaJgpaTHBIX,  JPOOHO-PALlMOHAIBHBIX,  UPPALMOHAIBHBIX.
N300pakeHune pelieHrsl CHCTeMbl HEPABEHCTB Ha YHUCIOBOM MPsSMOM. 3aluCh pEIIeHUsI CHCTEMBbI
HEPABEHCTB.

HepaBenctBo ¢ aByms nepeMeHHbIMU. [IpeacTaBiieHne O penieHuHd JTUHEWHOTO HEPABEHCTBA C
IByMsl mepeMeHHbIMU. ['paduueckas uHTEepHperanus HEpaBEHCTBA C JABYMS IEPEMEHHBIMH.
['padmyeckuii MeTo pelIeHns CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

IMousiTHe 3aBHCUMOCTH

IIpsmoyronpHas cucrema koopauHar. POpPMHUpPOBAaHUE IIPEICTABICHUM O METAlpPEeAMETHOM
HOHATUH «KOOPJAMHATHD. ['pauk 3aBUCUMOCTH.

DOyHKUUA

CriocoObl 3amanust (pyHKIUI: aHAIWTHYECKUH, rpadudeckuid, Tadnuunbiid. I'padux QyHKIUM.
[Tpumeps! GyHKIMH, TOTyYaeMBbIX B IPOLIECCE UCCIEOBAHUS PA3IUUYHBIX POIIECCOB M PEILICHUS
3agad. 3HaueHue QyHKUMU B Touke. CBoiicTBa (DyHKIMIL: 00JacTh ONpeneneHus, MHOXKECTBO
3HAQUCHWH, HYIH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYECTHOCTH, BO3PACTaHUE WU
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yObIBaHME, MPOMEXYTKM MOHOTOHHOCTH, HauOoOJbllee ¥  HAWMEHBIIEE 3HAYCHHE,
NEepUuOIMYHOCTh. VccnenoBanne GyHKIUU 10 €€ TpaduKy.

JluneiiHast pyHKIMSA

CgoiictBa, Tpaduk. YrioBod koddduiment mnpsmoil. Pacmonoxenue rpaduka JTUHEHHOU
(GYHKIIMH B 3aBUCHMOCTH OT €€ KO3 (UIIMECHTOB.

KBagparuunas pyHkumst

CgoiictBa. Ilapabona. Iloctpoenue rpaduka kBagpaTuuHoi ¢yHkuuu. Ilonokenue rpaduka
KBaJpaTUYHOM (YHKIMHM B 3aBUCHMOCTH OT e¢ Kod(duimeHntos. lcmonb3oBaHue CBOWMCTB
KBaJPaTUYHON (QYHKITUH JJIS1 pEIICHUS 3a/1a4.

OOpaTHasi NPONOPIHOHATBHOCTH

. K
CgoiicTBa QyHKIIUHA y=—

X

l'unepOona. [IpencraBnenue 00 acUMITOTaX.
CrenenHasi QyHKIHUA ¢ MOKa3aTejaeM3
CgoiictBa. Kyonueckas mapabona.
DOyHKIUHA F\/;, y=iX, y:M Hx cpoiicTBa u rpaduku. CrerneHHas QyHKIUS C TTOKa3aTelIeM
cTerneHu Oosplie 3.

[IpeoOpazoBanue rpauKoB byHKIMI: napajuieIbHbII MepeHoc, CUMMETpPHS,
pacTsbkeHue/ckatue, oTpaxeHue. IlpencraBieHne o0 B3aMMHO  OOpaTHBIX  (PYHKITHSX.
HemnpepbiBHOCTD QyHKITNH 1 TOYKH pa3pbiBa GyHKIUH. KycouHo- 3amannabie QyHKITHH.

IlocenoBaTe IbHOCTH M IPOTPECCHH

Yucnosas MIOCJIEI0BATEIbHOCTD. [Tpumepst. beckoHeuHbIe MIOCJIEI0BATEIbHOCTH.
Apudmerndeckas mporpeccus U e¢ cBoiictBa. ['eomerpuyeckas nporpeccusi. CyMMHpOBaHUE
NEepBbIX  WICHOB  apudMeTHUecKo W  TreoMerpuyeckod  mporpeccuii. Cxopsmiascs
reoMerpuueckas  nporpeccus. Cymma  cXondileiicss ~ IF€OMETPUYECKOM  IPOTPECCHHU.
l'apmoHnueckuit psa. PacxoauMoCTe TrapMOHMYECKOro psaa. Meron MareMaTHu4ecKou
UHAYKIMH, €r0 NMPUMEHEHHUE A BbIBOAAa (OpPMYI, N0Ka3aTeIbCTBA PAaBEHCTB M HEPABEHCTB,
pelIeHus 3a/1a4 Ha JeTUMOCTb.

Pelenue TeKCTOBBIX 33124
3agauu Ha Bce apumMeTHUECKHE e CTBUS

Pemenne TekcToBBIX 3amau apudmeTnueckuM crocodom. Mcmonb3oBaHue TaOIUIl, CXEM,
YepTeXEH, IPYTUX CPEJCTB MPEACTABICHUS JaHHBIX MIPH PEIICHUH 3a]a4H.

Pemenne 3ana4 Ha ABHKEeHHE, PA00TYy, MOKYIIKH

AHaM3 BO3MOXHBIX CHTyallMld B3aUMHOTO pPAcCIOJIOKEHUS OOBEKTOB NpPU WX JBUKCHUH,
COOTHOINIEHUSI 00bEMOB BBITTOTHSAEMBIX Pa0OT IPU COBMECTHOM padoTe.

Pemenue 3a1a4 Ha HAXOKIE€HHE YACTH YHUCJIA M YHCJIA 10 €r0 4YacCTH.

Pemenne 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHUE MPONOPLIMI IIPU PELIEHUH 3a]1a4.
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Jlornueckmue 3agauu
Pemenue nornyeckux 3anad. Pemenne mornueckux 3aaa4d ¢ MOMOIIbIo rpadoB, TaOJIHII.
OcHOBHbBIE METOAbI PeLIEHUs 32124

Apudmernueckuid, anreOpandeckuii, nepebop BapuaHTOB. [lepBUYHBIC NpEACTAaBICHUS O
JPYTrUX METOJax peIIeHus 3a/1a4 (TeOMETpHUECKUe U TpaIuecKue METOIbI).

CTaTuCTHKA ¥ TeOpHs BEPOSATHOCTE
CraTrucruka

TabnmuuHoe W Tpaduueckoe MPEACTaBICHHE NAHHBIX, CTOJIO0YAThIe W KPYrOBBIE TUArPAMMBI,
u3BJeueHre HyXHOU mHpopmaruu. [uarpammsl paccenBanus. OnucaTenbHble CTATUCTUYECKHE
MOKa3aTenu: cpenHee apudmernueckoe, MeAWaHa, HAWMOOJbIIee M HAaWMEHbIIEe 3HAYCHUS
yrciaoBoro Habopa. Otkionenue. CiyuaiiHple BbIOpOCH.. Mepbl pacceMBaHMs: pa3Max,
JTUCTepcuss U CTaHIapTHOE OTKJIoHeHue. CBoiicTBa cpeaHero apugMeTuyecKoro U JUCIEPCHH.
CnyvailiHass WU3MEHYMBOCTH. VI3MEHUYMBOCTH TMpU U3MEpeHUsX. Pemaromme mnpasuia.
3aKOHOMEPHOCTH B U3MEHUUBBIX BETMYMHAX.

CuayyaiiHble ONBITHI M CJIy4YailHbIe COOBITHS

CnyvaiiHple ONBITBI  (IKCHEPUMEHTHI), DJIEMEHTApPHBIC CIydailHble COOBITHS  (MCXOIBI).
BepositHocTi  snmemeHTapHbIX  coObITHH. CoOOBITMS B CIy4YaWHBIX OKCHEPUMEHTaX H
0JIarONPHUATCTBYIONINE dJIEMEHTapHbBIE COOBITHA. BeposTHOCTH ciaydallHBIX COOBITHI. ONBITH ¢
PaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMU cOObITHsIMU. Kiaccuyeckue BEpOSTHOCTHBIE OIBITHI C
WCITOJIb30BaHUEM MOHET, KyOuKoB. IIpencraBneHune COOBITHII C MOMOIIBIO qUarpaMm Oiepa.
[IpoTrBOMONIOXKHBIE COOBITHS, OOBEAMHEHUE M TepecedeHue coObITui. [IpaBmiio cioxeHus
BeposTHOCTel. Cryuaiineiii BeiOOp. HesaBucumsbie coObitus. [locnenoBaTenbHble HE3aBUCUMbBIC
ucnelTanus. llpencraBieHne »KcnepUMEHTa B BUAE JI€pEBA, YMHOMKEHUE BEPOSTHOCTEH.
HcnbiTanus 10 nepBoro ycnexa. Y clioBHas BEpOATHOCTb. POpMyIIa IIOITHOU BEPOSTHOCTH.

DJieMeHTbl KOMOMHATOPUKHU U UcNbITaHUS BepHyu.

[IpaBuno yMHOXEHHs, TIepecTaHOBKH, ¢akTopuan. CoueTaHWs © YHCJIO COYCTAHUM.
Tpeyronpauk Ilackans u O6uHoM HpioToHA. ONBITEI C OONBIIMM YHCIOM PAaBHOBO3MOXKHBIX
AJIEMEHTAPHBIX COOBITUN. BbIuncieHue BEpOSATHOCTEW B OIBITaX C NPUMEHEHHEM 3JIEMEHTOB
komOuHatopuku. Vcnbitanus bepuymnu. Yemex u Heynada. BeposTHOCTH coObITHII B cepun
ucneITanui bepryiu.

I'eomeTpuyeckasi BepoOATHOCTh

CrydaifHbIi BBIOOpP TOYKHU U3 (PUTYPHI Ha TUIOCKOCTH, OTPE3Ka M AYTH OKPYKKHOCTH. CirydaliHbIN
BBIOOp UHMCIIAa U3 YUCIOBOTO OTPE3Ka.

CayyaiiHble BeJJUYUHbI

JluckpeTHas ciydaiiHas BEJIMYMHA M paclpe/ielieHue BeposiTHOCTE. PaBHOMEpHOE TUCKPETHOE

pacnpenenenue. ['eomeTpuyeckoe pacnpenesieHue BeposTHocTeil. Pacnpenenenune bepnyiu.

bunomuaneHoe pacnpenenenue. HezaBucumele ciydaiiHble BeMUnHbl. Cl0KE€HUE, YMHOKEHHE

CIIyYalHBIX BEIWYMH. MaTeMaTHYECKOE OKHUJIAHUE U €ro CBOMCTBaA. J(ucnepcus v CTaHIapTHOE

OTKJIOHCHME CIIy4allHOM BEJIWYMHBI, CBOMCTBA AUCHEPCUH. JlUCIEpCHs YHCia YCIIEXOB B CEpUU

ucnbiTanuii bepuymm. Ilonstue o 3akoHe Oonpmux uucen. M3mepeHHe BepOsSTHOCTEH u
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TOYHOCTb H3MCPCHUA. HpI/IMeHeHI/Ie 3aKOHA OOJIBIIUX YHCET B COIMMOJIOrMH, CTpaXxOBaHHUH, B
3ApaBOOXpPaHCHHUH, obecneueHnH 0€30I1aCHOCTH HACCJICHUS B HPCSBBIqaﬁHBIX CUTyalluiX.

I'eomeTpus
I'eomeTpuueckue purypnbi

@urypsl B reoMeTPHHU U B OKPYKalolleM MUpe

I'eomerpuueckas ¢urypa. BHyTpeHHss1, BHEIIHAS 001acTi GUTypsl, Tpanuia. JInaum u odbmactu
Ha IJIOCKOCTH. Brimykiast 1 HeBbImykitas ¢Gurypsl. [Inockas u Herutockas purypsl.

Brinenenue cBoiictB 00bekToB. DOpMUpOBaHNE NPEACTABICHUNA O METANpPEIMETHOM HOHSATHH
«purypa». Touka, oTpe30K, mpsimasi, JIyd, JOMaHas, IJIOCKOCTb, Yroy, OMCCEKTpHUCca yria u ee¢
CBOMCTBA, BU/IbI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cuMMeTpHsi reoMeTpudeckux Guryp. LleHTpanbHas CHMMETpUsi TeOMETPHUECKUX (DUTYp.
MHOroyroJbsHUKH

MHOroyrojapHUK, €ro 3JIEMEHTHI U €r0 CBOMCTBA. IIpaBUiIbHBIE MHOTOYTOJIBHUKH. BBITyKiIble U
HEBBIMYKJIbIE MHOTOYrojbHUKH. CymMMa YIVIOB BBINYKJIOTO MHOIOYTOJIbHHMKA. TpeyrojabHUK.
Cymma yrjaoB TpeyroibHHKAa. PaBHOOEApPEHHBIM TpPEYroNbHUK, CBOMCTBA U IPHU3HAKH.
PaBHOCTOpOHHU  TpeyrosbHUK. MeauaHbl, OHMCCEKTPUCHI, BBICOTBI  TPEYTrOJbHUKOB.
3aMmeuaTeNIbHbIE TOUKHU B TPEYrojibHUKE. HepaBeHCTBO TpeyronbHUKA.

Yetsipexyronpuuku. [lapamienorpamm, pom0, IpIMOYTOJIbHUK, KBaapaT, Tpaneuus. CBoiicTBa U
NPU3HAKK NapajieniorpaMma, poMoa, IpsIMOyrolbHUKa, KBaapaTa. Teopema BapunboHa.

OKpyXHOCTb, KPyT

Nx snemeHTHl W CBOMCTBa. XOpAbl M CEKYIIHME, UX CBOMCTBA. KacaTenbHble U MX CBOWCTBA.
lentpanbHble U BOUCAaHHBIE YTIbl. BriricaHHbIe U ONMKMCAaHHbBIE OKPY>KHOCTH JJISI TPEYTOJIbHUKOB.
Bnucannblie 1 onMcaHHbIe OKPYKHOCTH ISl YETHIPEXYTrOJIbHUKOB. BHEBNHMCAHHBIE OKPYXHOCTH.
PannkansHas och.

®urypsl B npocTpancTBe (00beMHbBIe Tesa)

MHororpaseuk M €ro 3yeMeHThl. Ha3BaHus MHOTOIpDaHHHMKOB C pPa3HBIM IIOJIOKEHUEM U
KOJIM4ECTBOM IpaHeil. IlepBuyHble ipencTaBiieHus 0 MUpaMUax, napajuielenuneaax, npusmax,
cdepe, mape, IUIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

OTHOmeHust
PaBencTBO (puryp

CBolicTBa M NpPU3HAKU PAaBEHCTBA TPEYrOJBHUKOB. J(ONOJHUTENbHBIE NPU3HAKHA pPaBEHCTBA
TPEYroiabHUKOB. [Ipu3HaKu paBeHCTBA apauIEIOrPAMMOB.

IMapanieabHOCTH NPSIMBIX.

[IpyzHaku U cBOMCTBAa MapaJIENbHBIX NpSMbIX. AKcHoMmMa mapajuieabHocTH EBKiIuaa.
IIepBHuuHBIE MpeICTaBICHNS O HEEBKIMIOBBIX reomeTpusx. Teopema PDaneca.

IlepneHauKyJIsIpHbIE NPSIMbIe
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[Ipsamoii yrou. Ilepnenaukyssp k npsiMon. CepequHHbINA NEPIEHANKYISP K oTpe3Ky. CBoiicTBa 1
IIPU3HAKYU NEPIECHAUKYIIPHOCTH IpsIMbIX. HakIIOHHBIE, IPOEKLIUU, UX CBOMCTBA.

IMono0ue

[TponopiimonanpHbIe O0Tpe3kH, mogodue Guryp. [logodusie Tpeyronbauku. [IpusHaku mogodus
TpeyroibHUKOB. OTHOIICHHUE IUIOMIA I MTOTOOHBIX QHUTYD.

B3auMHoe pacnosiokeHue NPIMONA M OKPYKHOCTH, IByX OKPYKHOCTEH.
H3mepeHus u BbIYHMCIEHHS.

BeanyuHbl.

[Tonarue Benuuunsbl. J[nuHa. M3mepenue ninuHbl. EQUHIBL U3MEpeHUs MIMHBL. BenuuuHa yria.
I'panycHas mepa yrma. CuHyc, KOCMHYC M TaHIEHC OCTpPOro Yyrjla MpsIMOYTOJIBHOIO
TPEYrOJIbHUKA.

[TonsTHe o miom@aau TUIOCKOH QUrypsl U e¢ cBoicTBax. M3mepeHue miomanei. EnuHUIbI
M3MEPEHHUS TUIOLIA/IN.

[IpencraBnenne 00 0ObEMeE MPOCTPAHCTBEHHON (UTYpHI U €ro cBoicTBax. M3mepenue oOobeMma.
Enunuibl m3mepenus 00EMOB.

I/I3MepeHm[ MU BBIYUCJICHUA.

WHCTpyMEHTBI UI1 W3MEPEHMM M IMOCTPOCHHMM; WM3MEPEHUE M BBIYMCICHHUE YIJIOB, JUIMH
(paccrosiHMi), TUIOMIA/EH, BBIYMCICHHE DJEMEHTOB TPEYrOJIbHUKOB C HCIOJIb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOWEHUH. Ilnomamu. @opmynsl IUIOMAAUW  TPEyroJbHUKA,
napajjenorpaMMa M €ro 4YacTHBIX BUJIOB, Tpameuuu, ¢opmyina ['epona, ¢opmyna miomanu
BBINTYKJIOTO YETHIPEXYroJbHUKA, (POPMYIBI UIMHBI OKPY)KHOCTH W IUIOIAAM Kpyra. [lmomans
KPYTOBOI'O CEKTOpa, KpyroBoro cermenTa. [lnonmans npaBmiIbHOr0 MHOTOYIOJIBHUKA.

Teopema Iludaropa. IludaropoBbr Tpoiiku. TpUTOHOMETpPUYECKHE COOTHOUICHUS B
OPSAMOYTOJIBHOM TpEYrojbHHUKE. TpUroHOMETpUYeckre (yHKIMU Tynoro yria. Teopema
KOCHUHYCOB. TeopeMa CUHYCOB.

Pemenune tpeyronbHUKOB. Beruncienue yrioB. Beruucienue BbICOTHI, MEUAHBI U OMCCEKTPHCHI
TpeyroiabHuka. OprorpeyronsHuk. Teopema IItonemes. Teopema Menenas. Teopema UeBsbl.

Paccrosinms.

PaccrosiHne Mex 1y Toukamu. PaccTosiHue oT Touku A0 npsMoid. PaccrosiHue Mexxay Gpurypamu.
PaBHOBenuKHE 1 PAaBHOCOCTABIICHHBIE (PUTYPHI.

CBoiicTBa (aKCHOMBI) JUTMHBI OTPE3Ka, BEIMYUHBI yTJIa, IUIOMAAN U 00bEMa (PUTypHI.

I'eomeTpnuyeckue NoCTpoeHM .
['eomeTpHruecKre MOCTPOSHUS IS WILTIOCTPAIIMH CBOMCTB T€OMETPUUYECKUX (QUTYP.

NucTpyMeHThI 11 noctpoeHuil. Llupkyns, TuHenKa.
[Ipocreiimue TOCTPOCHHUSI MHUPKYJIEM U JIMHEHKOW: TMOCTpOEHHWE OWCCEKTPUCHI YIUIa,
NEPHEHIUKYIIAPA K IPSIMOMU, yIila, paBHOIO JaHHOMY.
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ITocTpoeHue TpeyroJbHUKOB 110 TPEM CTOPOHAM, IBYM CTOPOHAM U YIUIy MEXAY HUMHU, CTOPOHE
U JByM MNpWIESKAIIUM K HEW yriaam, no opyeum snemenmam. JleneHue oTpe3ka B JaHHOM
OTHOILIICHUH.

OCHOBHBIE MCTOABI PCHICHUA 3a/la4 HAa ITOCTPOCHUC (MGTO,Z[ reOMCTPHUICCKUX MECT TOYCK, MCTO
napajiebHOTO MEPEeH0Cca, METO] CHMMETPUH, METO] TIOA00US).

Ortansl pelieHus 3a1a4 Ha IOCTPOCHUE.

I'eomeTpnueckne npeodpazoBaHus.
IIpeoOpa3oBanus.

[lpencraBieHne O MEXKIPEIMETHOM TOHSATHH «IIpeoOpa3oBaHue». IlpeoOpa3oBaHus B
MaTeMatuke (B apudmeTuke, anredpe, reoMeTpuIecKrue mpeoOpa3oBaHusl).

JIBHIKEHMSI.

OceBasi W UEHTpajbHAs CHUMMETPHUH, TIOBOPOT M TMapauieNbHbIH mepeHoc. KomOuHanuu
IBIDKEHUN Ha IJIOCKOCTH U X CBOMCTBA.

ITonoOue kak npeodpasoBaHme.

I'omoretus. ['eomerprueckue npeodpazoBaHus KaK CPEACTBO JIOKA3aTeNbCTBA YTBEPKACHUN U
pelIeHus 3a1a4.

BekTopbl M KOOPANHATHI HA MJIOCKOCTH.
BekTopnl

[TonsiTue BekTOpa, AEMCTBUS HAJ BEKTOpaMH, KOJUIMHEApHbIE BEKTOPbI, BEKTOPHBIN Oa3wuc,
pasio’keHue BeKTopa Mo O0a3uCHBIM BekTOopaM. EAMHCTBEHHOCTh pa3joXKEeHHs BEKTOPOB IO
0a3ucy, CKaJsipHOE MPOU3BECHUE U €r0 CBOICTBA, HCIIOJIb30BAHUE BEKTOPOB B (DHU3HKE.

Koopannarsi

OcHOBHbIE TOHATHUS, KOOPJIWHATHI BEKTOPA, PACCTOSIHME Mexay Toukamu. KoopauHaTsl
CepeIuHBl OTpe3Ka. Y paBHEHUS QUTYD.

IIpuMeHeHre BEKTOPOB U KOOPAMHAT U PELICHUs TE€OMETPUYECKHX 3a1au.

Addunnas cucrema koopauHar. Pagnyc-BekTopsl Touek. L{eHTpOou ] cCTeMbI TOUEK.

HcTopust MaTeMaTUKHU

Bosnuknogeenue mamemamuku Kak Hayku, osmanel ee paszsumus. OcHogHble pazoensi
Mamemamuxu. Bvidaowueca mamemamukuy u ux 6K1do 6 passumue HayKu.

beckoneunocmv mmooicecmea npocmuix uucen. Hucrna u onuHvl ompeskos. Payuonanvhvie
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxona Iugazopa

3apooicoenue aneebpvl 6 neopax apupmemuxu. An-Xopesmu. Poscoenue 6YK8eHHOU CUMBOTUKUL.
Il.®epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o0 HaxodxdcOeHuu @opmyn KopHel
aneebpauyeckux ypasHenuu cmeneneti, borvuux yvemvipex. H. Tapmanvs, [[c. Kapoano, H.X.
Abenv, D.Ianya.

llossnenue memooa KoopouHam, NO360JAIOUIE20 NEPEBOOUMb 2eoMempuyecKkue 00beKmvl Ha
a3vik aneeopwl. Ilossnenue epaguxos gyuxkyui. P. [exapm, I1. @epma. Ilpumepsvr pasiuyurvix
KOOpOUHam.
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3aoaua Jleonapoo Iluzanckozco (@ubonauuu) o kpoaukax, uucra Duobonauwuu. 3adaua o
waxmamuou  oocke.  Cxooumocmv  2eomempuueckoli — npoepeccuu. Hcmoku — meopuu
seposmHocmeti. cmpaxogoe oOeno, azapmusie uepvl. Il. @epma, b.Ilackans, A. Bepuynnu,
A.H.Konmozopos.

Om 3emnedenuss xk eeomempuu. Ilugpacop u eco wkona. Danec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npagunbHulx MHO20y20MbHUKO08. Tpuccexyusa yena. Keadpamypa
kpyea. Yoeoenue xyoa. Mcmopus uucna w. 3onomoe cevenue. «Hauanay Eexiuoa. JI Diinep,
H.U.Jlobauesckuii. Mcmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTU OKPYIHCAIOWE20 MUPQ.
Acmponomua u ceomempus. Ymo u kax yswamu Awnaxcazop, Opamocgen u Apucmapx o
pasmepax Jlynvl, 3emau u Connya. Paccmoanus om 3emau 0o Jlynot u Coanya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv  poccutickux  yuénvix 6 pazeumuu  mamemamuxu: J1.Otinep. H.U.Jlobauesckuil,
11.J1.Yebviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuyeckux u HABULAYKUX HAVK,
pazeumue poccutickoeo ¢proma, A.H.Kpwvinos. Kocmuueckas npoepamma u M.B.Kenoviuu.

3\/}

4. IlpumepHoe TeMaTH4YeCKoe IJIAHNPOBaHMe Kypca «MaTtemMaTnka» ¢ yKa3aHMeM 4acoB,
OTBEAEHHBIX Ha H3yuyeHHue KaXKI0M TeMBI.
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IIpuMepHOe TemMaTH4YecKoOe ILIAaHMpoBaHue. MaTemaTHKa. S Kiacc
(I Bapuanrt. 5 yacoB B Hefento, Bcero 175 yacos

HanmenoBanmue pasaesa (TeMbl) KoanuecTBo yacos

I'naea 1 20

HartypaabHble yncia

1 Psin HaTypanbHBIX Yncen 2

2 Hudpsr. 3
JlecsiTuHas 3amuch HaTypaJIbHBIX YHCEN

3 OTtpe3ok 4

4 I[110CKOCTb. 3
[Ipsamas. JIyu

5 [xana. 3
Koopaunathsiii 1yq

6 CpaBHeHME HaTypalbHBIX YUCEI 3
[ToBTOpEHME U cUcTeMaTH3alks Y4eOHOTO MaTepraia 1
KonTponbHas 1
pabota Ne 1

I'naea 2

CJi0:keHHe M BBIYUTAHHE 33

HATYPAJIbHBIX YHCeJl

7 CroxxeHue HaTypainbHbIX yuces. CBOMCTBA CIOXKEHUS 4

8 Bberuntanue HaTypanbHBIX YUCEN 5
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9 YucnoBble U OyKBEHHBIE BBIpaKEHHUSL. DOPMYIIBI 3
KonTtponbnas pabora No 2 1
10 VYpaBHeHHe 3
11 VYron. OGo3HaueHUE YIIIOB 2
12 Bune! yrnos. 3smepenue yrios 5
13 MHuoroyronbHuKU. PaBHbIe HUTypHI 2
14 TpeyrosbHUK U €r0 BUJIBI 3
15 [IpssMOyTONBHUK. 3
Ocb cummetpun GuUrypsl
[ToBTOpEHME U cucTeMaTH3alks y4eOHOTO MaTepuaia 1
Kontponbnas padota Ne 3 1
I'naea 3
YMHO:XeHHe U JeJIeHue 37
HATYPAJIbHBIX YHCeJl
16 YMHOxkeHue. [lepemecTuTenbHOE CBOMCTBO YMHOKEHUS 4
17 CoueraTenbHOE U pacIpeeIuTEIbHOE CBOMCTBA YMHOKEHUS 3
18 Henenue 7
19 Jenenue ¢ ocratkoM 3
20 Crenens uncia 2
KonTtponbnas padora Ne 4 1
21 [Tmomazae. [1nomans npsIMOyTroJbHUKA 4
22 [IpssmoyronbHbIi napamienenumned. [ lupamuaa 3
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23 O0BEM MPAMOYTOIBHOTO NapaljIeNienuIea 4
24 KomMmOuHaTopHsbIe 3a1aun 3
[ToBTOpEHME U cUcTeMaTH3alks Y4eOHOTO MaTepuraia 2
Kontponbnas padota Ne 5 1
I'naea 4
OO0bIKHOBEHHbIE IPOOH 18
25 [TonsiTe OOBIKHOBEHHOU POOH 5
26 [TpaBusibHBIE U HempaBUIIbHbIE Tpoou. CpaBHEHHE Apoleit 3
27 CroxeHue ¥ BRIUUTaHUE Ipo0ei ¢ OIMHAKOBBIMH 3HAMEHATEIISIMU 2
28 Jpobu u nenenne HaTypalbHbBIX YHCET 1
29 CwMeniaHHbIe yncha 5
[ToBTOpEHME U cUcTeMaTH3alks Y4eOHOTO MaTepraia 1
KonTtponbnas padora Ne 6 1
I'naea 5
JecaTn4uHbIe 1podH 43
30 [IpencraBnenue o JECATUYHBIX IPOOSX 4
31 CpaBHEHHE IECITHYHBIX IPOOCH 3
32 Oxkpyrnenne yucen. [Ipukuakn 3
33 CrnosxeHue ¥ BBIYUTaHHUE JECITHYHBIX ApoOei 6
KontponpsHas padora Ne 7 1
34 YMHOKEHUE AeCITUYHBIX Apo0eit 7
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35 Jlenenue necATUYHBIX ApoOeit 9
Kontponbnast paborta Ne 8 1

36 Cpennee apudmernueckoe. CpenHee 3HaUCHUE BETUYUHbI 3

37 [TpouenTtsl. HaxoxaeHue npoueHToB OT Ynciia 4

38 HaxoxneHnue uncia 1no ero mporeHTam 4
[ToBTOpEHME U cUcTeMaTH3alkMs Y4eOHOTO MaTepraia 2
KonTtponbnas padora Ne 9 1

IToBTOpEHUE

H CUCTEeMATH3aIus 19

Y4eOHOro MarepuaJjia

YnpaxxHeHus 18

JUIS IOBTOPEHUS Kypca

5 ximacca

KonrtponsHas padora Ne 10
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IIpumepHoe TeMaTHUYeCKOe IIAaHNPOBaHUe. MaTemaTHKa. 6 Kiace
(I BapuaHT. 5 yacoB B Henemto, Bcero 175 yaco)

HaumenoBaHue pa3jaesa (TeMbl)

KoanuyecTBO 4acoB

I'naea 1 17
JdeanMoCcTh HATYPAJbHBIX YHCET
1 Jlenutenu n KpaTHbIe 2
2 [Ipusnaku nenumoctu Ha 10, Ha 5 1 Ha 2 3
3 [Ipusnaku nenumoctu Ha 9 1 Ha 3 3
4 [IpocTsle U cocTaBHBIE YnCaa 2
5 HanOonpmmuii oOLui 1eIuTenb 3
6 Haumensuiee oO1ee kpatHoe 3
Kontponbnas padota Ne 1 1
I'naea 2
OO0bIKHOBEHHbIE IPOOH 38
7 OcHOBHOE CBOMCTBO IpoOH 2
8 Coxkpatenue apoOeit 3
9 [IpuBenenue apodeii k 0deMy 3HaMeHareno. CpaBHeHHE qpooeit 4
10 CrnosxeHue 1 BBIYUTaHHUE APOOeii 5
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KonrtponbHast padora Ne 2

11 YMHOXEHUE ApoOeit 5
12 Haxosxxnenue npobu ot uncia 3
Kontponbnas padota Ne 3 1
13 B3aumHo obpaTHble uncna 1
14 Jenenue npobeit 5
15 Haxosxnenue uncna mo 3Ha4€HUIO €To ApOoOoHu 3
16 [Ipeo6pa3oBanre 0OBIKHOBEHHBIX Apo0EH B AeCATUYHBIE 1
17 beckoHeuHbIe TEpHOIUUECKHE IECATHIHBIE APOOH 1
18 JlecsiTuuHoe pubIuKeHne 0ObIKHOBEHHOU Jpodu 2
Kontponbnas padota Ne 4 1
I'naga 3 )8
OTHOIEHNS U PONIOPIUHA
19 OTHomEeHUs 2
20 [Tponopuuu 5
21 IIponieHTHOE OTHOLIEHUE IBYX YHCEI 3
KonTposbHhast padora Ne 5 1
22 [Ipsimast u 0OpaTHas TPONOPLHMOHATIBHBIE 3aBUCUMOCTH 2
23 JleneHue uncna B JaHHOM OTHOIIIEHUM 2
24 OKpy»KHOCTb U KpyT 2
25 JlnnHa okpyxHocTH. [Inomans kpyra 3
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26 Hununap, koHyc, map 1
27 Juarpammsl 3
28 Crnyuaitnbie coObITus. BeposTHOCTB CilydaiiHOTO COOBITHUS 3
KonTtponbnas padora Ne 6 1
TI'naea 4
PanmonajnHbIe YncIa 72
H JelicTBUA HAA HUMH
29 [TonoxxuTenbHbBIC 2
Y OTpHULIATENIbHbBIE YHCIIa
30 Koopaunatnas npsimas 3
31 Lensiec uncaa. 2
PamuonanbHbie yuciaa
32 Monynp yncna 3
33 CpaBHeHMe uncen 4
KonTposbhas padora Ne 7 1
34 CroxeHne palMoHaIbHBIX YHCEIT 4
35 CBolicTBa CIIOKEHHS PAllMOHAIIBHBIX YUCET 2
36 Brruuranue panvoHaNbHBIX YUCET 5
Kontponbras padota Ne 8 1
37 YMHOKEHUE paliOHAIbHBIX YUCET 4
38 CBolicTBa YMHOXEHUS PAallMOHAIBHBIX YHCEIT 3
39 Koaddunument. 5
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PacnipenenurenbHoe CBOMCTBO YMHOKEHUS
40 Jlenenue palMOHAIbHBIX YUCET 4
Kontponbnas padorta Ne 9 1
41 Pemenne ypaBHeHui 5
42 Pemenue 3agad ¢ moMoIbO ypaBHEHUH 6
Kontponbnas padora Ne 10 1
43 [lepnenaukynspHbIe IPSMbIE 3
44 OceBas 1 IeHTpaJbHasi CHMMETPUHA 3
45 [TapannensHble npsMbIe 2
46 KoopaunatHast miaockocTh 4
47 I'pacduxu 3
KontponsHas padora Ne 11 1
IloBTOpPEHME
H CUCTEeMATH3alus 20
yueOHOro marepuaJja
YnpaxxHeHus 19

JUIS IOBTOPEHUS Kypca

6 kJiacca

Kontponbras padora Ne 12
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IIpumepHoOe TeMaTH4YeCKOe IJIAHMPOBaHKe. Auredpa. 7 kjaacc
(I Bapuanrt. 3 yaca B Henenmto, Bcero 105 yacoB)

HaumenoBanue pasjaesa (TeMbl)

KoanuecTBo 4acoB

I'naea 1
JIuHeiiHOe ypaBHEeHH e 15
€ OTHOM MepeMeHHOMH
1 BBenenue B anredpy 3
2 JIuneliHOe ypaBHEHHE C OAHOU NMEPEMEHHOMN 5
3 Pemienue 3amad ¢ mOMOUIbIO YpaBHEHHI 5

[ToBTOpEHME 1

U CHCTEMaTU3alUs

y4eOHOTro MaTepuaia

Kontponbnas padota Ne 1 1
I'naea 2

52

[esble BbIpasKeHU s
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4 ToXK1eCTBEHHO paBHBIEC BbIpakeHUs. ToxaecTsa 2
5 CreneHs ¢ HaTypaJlbHBIM [1OKAa3aTeIEM 3
6 CBoliCcTBa CTENEHU C HATYPaJIbHBIM I1OKA3aTEIEM 3
7 OIHOYIECHEI 2
8 MHorouieHsl 1
9 CrioxeHue u BBIYUTAaHHE MHOTOYJIEHOB 3
KonTtponbnas padora No 2 1
10 VYMHOXeHNEe OIHOYIIEHa Ha MHOTOWIEH 4
11 YMHOXEHNE MHOTOWIEHAa Ha MHOTOUYJIEH 4
12 PasnojkeHne MHOrOWIEHOB Ha MHOXUTeNU. BbiHeceHue oOiiero MHOXHUTENS 3a | 3
CKOOKH
13 Pa3noxeHne MHOrOWIEHOB HA MHOXKHUTEIU. MeTOo TpynnupOBKU 3
Kontponbnas padota Ne 3 1
14 [Ipou3sBeeHrnEe pa3HOCTH U CYMMBI JIBYX BBIPAKEHUN 3
15 Pa3HoCTh KBaIpaTOB IBYX BBIPAKEHUU 2
16 KBaznpaT cymMBI 11 KBaJipaT pa3HOCTH JIBYX BBIpaXKEHUI 4
17 [IpeoOpazoBanne MHOTOUICHA B KBAJApAT CyMMbI I PAa3HOCTH JIBYX BBIpOKEHHH | 3
KonTtponsHnas padora Ne 4 1
18 CymMa U pa3HOCTh KyOOB JIBYX BBIpayKEHHI 2
19 [IpumeHeHne pa3IMYHbIX CIIOCOO0B PA3I0KEHHSI MHOTOWIEHA HA MHOXKHTETH 4
[ToBTOpEHNE 2
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Hn cucréMarmu3sanusa
y4eOHOTo MaTepuana

KonTponbhast padora Ne 5 1
I'naea 3 1
DyHKUMH
20 Cas3u Mexny BenmnuuHamu. OyHKIUA 2
21 Crioco0sbI 3a1aHUs PYHKIUU 2
22 I'paduk pynkuun 2
23 Jluneitnas pynkuus, e€ rpaguku cBoiicTBa 4
[ToBTOpEHME 1
Y CUCTEMaTU3aLHs
y4eOHOTo MaTepuana
KonTposbhast padora Ne 6 1
I'naga 4
Cucrembl THHEHBIX 20
YPaBHEHMH ¢ AByMH
nepeMeHHbIMHU
24 YpaBHEHUs ¢ [BYMs IEPEMEHHBIMU 3
25 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMU U €T0 Ipaduk 3
26 Cucrembl ypaBHEHMH C ABYMS INepeMeHHbIMHU. ['paduueckuii meron pemieHus | 3
CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUH C JBYMsI IEPEMEHHBIMU
27 Pewienne cucreM ITMHENHBIX YPABHEHUN METOAOM IIOACTAHOBKH 2
28 Pewienne cucreM JTMHENHBIX YPABHEHUN METOAOM CIIOKECHUS 3
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29 Pewrenne 3a1a4 ¢ OMOIIBIO CUCTEM JIMHEMHBIX YPaBHEHUI 4

[ToBTOpEHME 1
Hn cucréMarmn3sanusa
y4eOHOTo MaTepuana

KonTtponsHnas padora Ne 7 1

IToBTOpeHue U cucreMaTu3anusa y4eOHOro MaTepuaia

DN N

VYpaxHeHus Ui IOBTOPEHUS Kypea 7 Kilacca

HToroBast KOHTpOJIbHAs paboTa 1

IIpumepHoOe TeMaTH4YeCKOe IVIAHMPOBaHKue. Auredpa. 8 kiaacc
(I Bapuanr. 3 yaca B Henemo, Bcero 105 yacos;
II BapuanT. 4 gyaca B Henemnto, Bcero 140 gacoB)

HaumeHoBaHue pasjaesia (TemMbl) Koaun4yecTBO 4acoB

I 1
naea 44

Paunonaﬂbnue BBIPAKCHUA
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1 PannonansHbIe 1pooH 2
2 OCHOBHOE CBOMCTBO pallMOHAILHON ApOOH 3
3 CrnosxeHue ¥ BBIYUTaHUE PAllMOHATIBHBIX IPO0Eil ¢ 0AMHAKOBBIMU 3HAMEHATENIMU 3
4 CrnosxeHue U BBIYUTaHUE PAllMOHATIBHBIX IPO0Eil ¢ pa3HbIMU 3HAMEHATEISIMU 6
Kontponbnas padota Ne 1 1
5 YMHOXEHHE W JCIICHHE pallMoOHaIBHBIX ApoOeil. Bo3Benenune panuoHanpHOW npodu B | 4
CTEITEHb
6 ToxaecTBeHHbIE TpeoOpa30BaHMs palliOHATBHBIX BBIPAKEHUH 7
KonTtponbnas padora No 2 1
7 PaBHOCHIIBHBIE ypaBHEHUS. 3
PannonanbHble ypaBHEHHUS
8 CreneHb C 1eNbIM OTPULIATENIBHBIM MTOKa3aTeIeM 4
9 CBOMCTBA CTEIIEHHU C IIENBIM ITOKa3aTeaeM 5
10 koo 4
Oynkuus y =—u e€ rpadux
X
KonTposbhast padora Ne 3 1
I'naea 2
KBanparHbie KopHu. 25
JlelicTBUTEILHBIE UM CJIA
11 OyHkms y = x° u eé rpadux 3
12 KBanparusie kopHU. ApudmMeTHuecKuii KBaapaTHbIH KOPEHb 3
13 MHOXECTBO U €r0 3JIEMEHTbI 2
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14 [TonmuOXkecTBO. Onepanuu HajJ MHOKECTBaMU 2
15 YucrioBble MHOXKECTBA 2
16 CaoiicTBa apu(PMETUYECKOTO KBAPATHOTO KOPHS 4
17 ToxaecTBeHHbIE TpeoOpa30BaHus BBIPAXKEHUH, 5
coJieprKalinx
KBaJpaTHbIE KOPHU
18 OyHKIUSA y = Jx ueé rpaduk 3
KonTtponbnas padora Ne 4 1
I'naea 3 26
KBaaparHble ypaBHeHHsI
19 KBaaparHble ypaBHeHMs. PenieHre HEMOMHbBIX KBAAPATHBIX YPAaBHEHUM 3
20 dopMyna KOpHEW KBapaTHOTO YpaBHEHUS 4
21 Teopema Buera 3
Kontposbnas padota Ne 5 1
22 KBagpatHblil TpEXUieH 3
23 Pemenne ypaBHeHUH, KOTOpPBIE CBOAATCS K KBAaJIPAaTHBIM YPaBHEHHSIM 5
24 PannoHanpHbIe ypaBHEHHS KAaK MATEMAaTHYECKUE MOJIENIN PEAVIBHBIX CUTYaLNi 6
KonTposbHas padora Ne 6 1
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IIpumepHoOe TeMaTH4YeCKOe IVIAHMPOBaHKue. Auredpa. 9 kiaacc
(I Bapuanrt. 3 yaca B Hexemto, Bcero 105 yacoB)

HanmenoBanmue pa3saesa (TeMbl)

Koan4yecTBo 4acoB

I'nasa 1 20

HepaBencrBa

1 HucnoBsle HEpaBEHCTBA 3

2 OcHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB 2

3 CrnoxeHne 1 YMHO)KEHUE YUCIIOBBIX HepaBeHCTB. OLleHUBAaHUE 3HAUECHUS BBIPAKCHUS 3

4 HepasencrBa ¢ 0HOM IEpEMEHHOU 1

5 PeuieHne HepaBEHCTB € OHOM IEPEMEHHON. YHCI0BBIE IPOMEKYTKHU 5

6 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON IEPEMEHHOM 5
KonTtponbHas padora Ne 1 1

I'naga 2 38

KBagparnunas ¢pyHkuus

7 [ToBTOpeHue u pacmMpeHne CBeACHUH 0 GyHKIUU 3

8 CgoiicTBa pyHKINU 3

9 Kak mnocrpouts rpadux PyHkmuum y = kf(x), ecam wusBecteH rpadux QyHKIUM | 3
y =/

10 Kax IIOCTPOUTH rpaduku byHKIHII y = fx) + b|4
Uy =f(x + a), ecnu u3BeCTeH rpapuK GyHKIUHU ) = f(X)

11 Kanparuunas ¢pynkuus, e€ rpaguk u cBoiicTBa 6
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KontponsHas padora Ne 2

12 Pemenne kBagpaTHBIX HEPABEHCTB 6
13 Cucremsbl ypaBHEHUH € ABYMS IEPEMEHHBIMU 6
14 Pemenne 3a1au ¢ TOMOLIBIO CUCTEM YPaBHEHHUM BTOPOU CTEIIEHU 5
Kontponbnas padota Ne 3 1
I'nasa 3
JIeMeHTbI IPUMEPHOM 20
MaTeMaTUKH
15 MaremaTruueckoe MOJACIMPOBAHUE 3
16 [IpouieHTHBIE pacUETHI 3
17 [TpuOnmkEHHbBIE BBIYMCIICHUS 2
18 OcHoBHbIE MpaBUIa KOMOWHATOPUKH 3
19 YacroTa 1 BEpOATHOCTH CIy4ailHOTO COOBITHS 2
20 Kitaccnueckoe onpeneneHne BEpoSITHOCTH 3
21 Hauanbnabre cBeneHus | 3
O CTaTUCTHKE
Kontponbnas padora Ne 4 1
I'naea 4
YuciioBbie 17
M0CJ1e/10BAaTeJIbHOCTH
22 YuciioBeIe TTOCIEN0BATEIbHOCTH 2
23 Apudmernueckas mporpeccus 4
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24 CyMMa 7 TIepBbIX WICHOB apu(hMETHUECKON IPOTPECCU 3

25 ['eomeTpuyeckas nporpeccus 3

26 CyMMa 7 IepBBIX WIEHOB FT€OMETPUUYECKON MTPOTPECCUN 2

27 Cymma OecKOHEYHON TeOMeTpUYECKOi mporpeccuu, y Kotopoil | q | <1 2
Kontponbnas padota Ne 5 1

IloBTOpPEHME

M CHCTEeMATH3alus 10

Yy4eOHOro MarepuaJjia

VYnpaxkHeHus 715 TOBTOPEHUS Kypca 9 kiacca 9

KonrtponsHas padora Ne 6

IIpumepHoe TeMaTHUYeCKOe MIaHUPoBaHue. ['eomeTpus. 7 Kiace
(2 gaca B Hegemo, Bcero 70 yacom)

HaumeHoBaHue pa3jaesa (TemMbl)

KoanuyecTBO 4acos

I'nasa 1
IIpocreiimmue
reoMeTrpu4yecKue

¢urypsi

15
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M UX CBOHCTBA

1 Touku u npsiMbIe 2
2 OTpe30K U ero AjIMHa 3
3 Jlyu. Yron. M3mepenue yrios 3
4 CMexxHBbIE U BEPTUKAIIBHBIE YTJIbI 3
5 [lepnenaukynsipHbIe TPSIMbIE 1
6 AKCUOMBI 1
[ToBTOpEHME U cUcTeMaTH3alks Y4eOHOTO MaTepraia 1
Kontponbras padota Ne 1 1
I'naea 2 18
TpeyrojibsHuku
7 PaBHble TpeyronpHuKU. BeicoTa, Meuana, OuccekTprca TpeyrojibHUKa 2
8 [1epBbIil 1 BTOPOM IPU3HAKH PABEHCTBA TPEYTOJIBbHUKOB 5
9 PaBHOOEIpeHHBIIN TPEYTOJIBHUK U €r0 CBOMCTBA 4
10 [Tpusnaku paBHOOEAPEHHOTO TPEYTOJIbHUKA 2
11 Tperuil npU3HaK paBeHCTBA TPEYTOJIbHUKOB 2
12 Teopembl 1
[ToBTOpEHUE M cucTeMaTH3aIMs Y4eOHOTO MaTepuata 1
KonTtponpsHas padora Ne 2 1
I'nasa 3 16

IMapannenbHbie npsiMmbie. CyMMa YIJi0B TPeyroJibHHKA
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13

[TapamiensHble psMbIe

14 [Ipu3Haky napayenbHOCTH MPSMBIX 2
15 CBoiicTBa napayIeIbHBIX MPSAMBIX 3
16 CyMMa yriioB TpeyrojibHUKa 4
17 [IpssAMOYTOJIBHBIN TPEYTOIBHUK 2
18 CBoiicTBa IPSIMOYTOJIBHOI'O TPEYTOJIBHUKA 2
Kontponbnas padota Ne 3 1
I'naea 4
OKpYXHOCTb M KPYT. 16
I'eomeTpuueckne mocTpoeHust
19 ['eomeTpuyeckoe mecto ToueK. OKpYyKHOCTb U KPyT' 2
20 Hekotopsle cBolicTBa OKpyxkHOCTH. KacaTenbHast K OKpyKHOCTH 3
21 OnurcaHHas U BOUCAaHHAs OKPYKHOCTU TPEYTOJIbHUKA 3
22 3aga4yu Ha TOCTPOCHUE 3
23 Meto reoMeTpUYeCKUX MECT TOUEK B 3aJja4ax Ha MMOCTPOCHUE 3
[ToBTOpEHME N cUcTeMaTH3alMs YIeOHOTO MaTepuaia 1
KonTtponbnas padora Ne 4 1
O0o0menue
" cucreMarusaums | S
3HAHUM yYalIuXcs
VYnpaxkHeHus 715 TOBTOPEHHUS Kypca 7 Kiacca 4

Kontponbnas pabora Ne 5
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IIpumepHoOe TeMaTH4YecKOe IJIaHMPoBaHKe. I'eomerpus. 8 ki1ace
(2 vaca B Hepento, Bcero 70 4acoB)

HanmenoBanmue pa3saesa (TeMbl)

Koan4yecTBo 4acoB

I'naga 1 22
YeThIpEXyroabHUKH
1 YUeThIpEXYroJIbHUK U €r0 AJIEMEHTBI 2
2 [Tapannenorpamm. CBoiicTBa napajienorpamma 2
3 [Ipu3Haku napamienorpaMma 2
4 [IpssMoyronbHUK 2
5 Pom6 2
6 Ksagpar 1
KonTtponbHas padora Ne 1 1
7 Cpenssist TuHUSA TPEyrojbHUKA 1
8 Tpanemus 4
9 IleHTpanbHbIC ¥ BIUCAHHBIE YIJIBI 2
10 BrucanHble ¥ ONMCAaHHBIE YETHIPEX YTOJIBHUKU 2
Kontponbnas padota No 2 1
I'naea 2 16
ITono0ue TpeyronbHUKOB
11 Teopema @aneca. TeopeMa 0 MPONOPLUOHATIBHBIX OTPE3KAX 6
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12 [TooOHBIE TPEYTOIBHUKH 1
13 [TepBblit mpu3HaK 0100MS TPEYTOIHHUKOB 5
14 Bropoii u TpeTHii npu3Haku mo100us TpeyroabHIUKOB 3
Kontponbnas padota Ne 3 1
I'nasa 3
Pemenue NPsSIMOYToJIbHbIX | 14
TPEyroJibHMKOB
15 Merpudeckrue COOTHOLIEHUS B IIPSMOYTOJIBHOM TPEYTOJIbHUKE 1
16 Teopema ITudaropa 5
Kontponbnas padora Ne 4 1
17 Tpuronomerpuyeckue GyHKIIMH OCTPOTO yIiia MPsIMOYTOJIbHOTO TPEYTrOJIbHUKA 3
18 Pemenne npsAMOyroyibHBIX TPEYTOJbHUKOB 3
Kontponbnas padota Ne 5 1
I'naea 4
MHOroyroJbHUKH. 10
I[Inomagb MHOTOYrOJILHUKA
19 MHOroyronbHuKH 1
20 ITonsTHE THTOMIAAN 1
MHOTOYTOJIbHUKA.
[Lnomaae npssMoyroyibHUKa
21 [Imomane nmapamuienorpamMmma 2
22 [Inomane TpeyrosbHUKa 2
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23 [Tnomane Tpanenun

KonTtponbnas pabora Ne 6

IToBTOpEHUE
U CHCTeMATH3ALHA
yueOHOro marepuaJja

VYnpaxkHeHus 71 TOBTOPEHUS Kypca 8 Kiacca

Kontponbras padota Ne 7
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IIpumepHoe TeMaTH4YecKOe IJIAaHMPOBaHue. I'eomerpus. 9 Ki1ace
(2 waca B Hepento, Bcero 70 4acoB)

HanmenoBanmue pasaesa (TeMbl) KoanuectBo
4acos

I'naga 1 16

Penrenue TpeyroibHUKOB

1 Cunyc, KOCHHYC, TaHT€HC U KoTaHreHc yria ot 0 mo 180 2

2 TeopeMa KOCHHYCOB 3

3 Teopema cuHycoB 3

4 Pemenue TpeyroabHUKOB 3

5 DopMyIIbl Ul HAXO0XKACHUS IUIOMAAN TPEYTOJIbHUKA 4
KonTtponbnas padora Ne 1 1

I'nasa 2 8

IIpaBWiIBHBIE MHOTOYTOJbHUKH

6 [IpaBuUIbHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA 4

7 JlnnHa okpyxHocTH. [Inomans kpyra 3
KonTtponpsHas padora Ne 2 1

I'naea 3

JlekapToBbI 11

KOOPAMHATHI HA IJIOCKOCTH

8 Paccrostnne Mexay AByMs TOUKaMM C 3aJaHHBIMU KoopAuHatamu. KoopauHatel cepenuHsl | 3
oTpe3Ka
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9 VYpaBHeHue purypsl. Y paBHEHUE OKPYKHOCTH 3
10 VYpaBHeHHE NpsAMOn 2
11 VYrnoBoit ko3 puneHt npsiMoi 2
Kontponbnas padota Ne 3 1
Bexcrop 12
12 [TonsiTne BekTOpa 2
13 Koopannatsl BekTopa 1
14 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB 2
15 YMHOXEHHE BEKTOpa Ha YHUCIIO 3
16 CkansipHO€ MPOU3BEICHUE BEKTOPOB 3
KonTtponbnas padora Ne 4 1
I'naea 5
I'eomeTpuueckue 13
npeodpazoBaHus
17 JBuxenue (nepemenienue) ¢purypsl. [lapamienbHslii nepeHoc 4
18 OceBas u neHTpanpHas cummerpun. [loBopot 4
19 I'omoterus. Ilonobue duryp 4
Kontponbnas padota Ne 5 1
IToBTOpEHUE
U CUCTeMaTH3alus 10

yueOHOro marepuaJja
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YnpakHeHus AJ11 NOBTOPEHUsI Kypca 9 Kiacca

Kontponbnas padota Ne 6
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Onucanue

Y4eOHO-MeTOAUYeCKOro

00pa3oBaTeJILHOIO MpoLece

H MaAaTEePUHAIBHO-TEXHUYECCKOI'0

of0ecreyeHus

[Tpuka3 Munucrepcta oOpa3oBanus u Hayku Poccuiickoit depepannu ot 19 nexadbps 2012
r. Ne 1067 «OO6 yrBepxkIeHHH (enepaiabHbIX IepeyHe Y4eOHHKOB, PEKOMEHIOBAHHBIX
(TomyIIeHHBIX) K MCHOJB30BAaHUIO B 00pa30BaTEIbHOM TIpollecce B  00pa30BaTEIbHBIX

YUPEXKIECHUAX, peaTH3yI0IIUX 00pa3oBaTeIbHbIE IPOrpaMMBbl 00IIET0 00pa30BaHMs U UMEIOLINX

roCyJIapCTBEHHYIO akKpeauTanuio, Ha 2013/2014 yueOHbIi roay.

Knace

Ne yuebnuka
6 OI1

Ilpeomemnas
obnacmo

Ilpeomem

Aemopul yuedbnuxa

HUzo0amenvcmeo

Kj1acc

MaremaTuka -
nHpopMaTHka

Marematuka

A.T'. Mep3sik,
B.b. Ilononckwii,
M.C. Axup

Benrana - ['pag

KJ1accC

MaremaTuka -
uHpopMaTHKa

Marematuka

A.T'. Mep3isik,
B.b. Ilononckui,
M.C. Sxup

Bentana - I'pad

KJ1accC

Marematuka -
uHpopMaTHKa

1.Anrebpa
2.I'eomeTpus

1. I0.H.

Makapsbryes,

H.I'. Munniox,
K.. Hemkos,
C.b.CyBoposa

2. A.T. Mep3isk,
B.b. Ilononckui,
M.C. Sxup

3. JI.C, AranacsH,
B.®. byry30B,
C.b. Kamomies,
O.I'.Ilo3HsK,

.. IOnnna

1. IIpocBenienue
2. Benrama -
I'pad

3. IlpocBenienue

KJ1accC

MaremaTuka -
nHpopMaTHKa

1.Anre6pa
2.I'eomeTpus

1. I0.H.

Makapsbryes,

H.I'. Munmgiox,
K.U. Hemikos,
C.b.CyBopoBa

2. A.T. Mep3isk,
B.b. Ilononckwii,
M.C. Sxup

3. JI.C, Artanacsm,
B.®. byry30B,
C.b. Kagowmiies,
O.I'.Ilo3HHK,

WU.N. IOguna

1. IIpocBenienue
2.Benrana -
I'pad

3. [IpocBenienue

Kj1acc

Marematuka -
nHpopMaTHKa

1.Anre6pa
2.I'eomeTpust

1. I0.H.

Makapsiues,

1.ITpocBenienne
2. Benrana -
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H.I'. Munazox, I'pad

C.b.CyBopoBa

2. AT. Mep3nsk,
B.b. Ilononckwii,
M.C. Axup

3. JI.C, Aranacsm,
B.®. byty30B,
C.b. Kagomiies,
O.I'.Ilo3HHK,

WU.N. IOguna

K.. Heuikos, 3. [IpocBenienue

Hcnonp3ytoress o0menpuHaTbie 0003HAUEHUS! XapaKTEPUCTUK 00eCreueHHs 0 MPeaMeTy

B cooTBeTcTBUU ¢ TpeboBanmsimu OI'OC O0O0:

(1) — neMOHCTPAIIMOHHBIN IK3EMILIAP 000PYIOBAHUS, OJJMH KOMILIEKT HA KJIACC;
(K) — noJiHbII KOMILIEKT (HA Ka’KI0r0 00y4arouerocsi);

(®) — 19 ppoHTAIBLHOK PadOTHI (HA 2 00yUYaKOIIUXCSH);

(IT) — noist paGoThl B rpynnax (Ha 5-6 odyuarommxcs).

Y4yeOHO-MeToAHYecKOe H MHPOPMALMOHHOE O0ecneYeHue

bubruomeunwiii hono komniekmyemcs Ha 0CHOBe
— ¢heoepanvnozo nepeuns yuedonukos, pexomenoosannvix Munoopuayku Poccuu
(npukaz Munoopuayxku Poccuu 06 ymeepicoenuu ®@II yueonuxos);
— yuebHBIX  nocoOull, Komopvle  OONYCKAOMCcA K  UCHONb30GAHUI) 6
oopazoeamenvnom npouecce (npuxaz Munoopuayku Poccuu 06 ymeepotcoenuu
nopsaoka omoéopa opzanu3zayuii).

KHuroneyarHasi npoayKums: K

e [Iporpammsl, yueOHUKH, paboUre TETPaaU, TUJAKTHYECKIE MaTepralbl(5-9 Ki1acchl)

e Hayyno — mnomymspHble, XYHAO0KECTBEHHbIE KHHUTH st uTeHus (B coorBercTBum c | II
OCHOBHBIM COJICPKAHHEM OOYUICHHSI)

e Jlerckas cnpaBoYHas TUTEpaTypa (CIpPaBOUYHUKH, , SHIIUKIONEANN) 11|

MeTtoauueckue mocoOus ass yuuTens Ji |

IleyaTHbIe MOCOOMS:

Tabnmuipl ¥ TUTaKaTHl IO MaTeMaTuke Jis 5-6 KiaccoB, Mo anredpe u reomerpun 1 7-9 | J1

KJIACCOB

[TopTpeTs! BeLAaromuXxcs AesATENEH MATEMATUKH pi |

Buageodpuasmbl mo npeamery (B ToM unciie B ungposoii dopme) Ji |

JKPAaHHO-3BYKOBbIE NOCO0MS J

Ayamno3anucu B COOTBETCTBUM € coJep:KaHueM 00y4yeHUs (B TOM umcie B uudpoBoit

dopme)

Y4yeOHO-IpakTH4YeCKOe U Y1eOHO-1a00paTOpHOE 000py/I0BaHHe

® KOMIUIEKT YEePTEKHBIX UHCTPYMEHTOB, K

® KOMITJICKTHl TUTAHUMETPUYECKHX M CTEPEOMETPUYECKHX Tel (AeMOHCTpanmuoHHbIX U | [

pa3IaToOYHbBIX ),
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Texnuueckue cpeacTea o0y4eHus

Aynuropckast 1ocka

MynbTUMENUNHBIN IPOEKTOP

DKCMO3UIMOHHBINA 3KpaH pa3mepoM He meHee 150X150 cm

Komnerotep

Hi=| ==
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