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1.IosicuuTeILHAA 3alIUCKA.

Pabouast nporpamma ydeOHoOro npenMera «Maremaruka » 1t 5-9 Ki1accoB cOCTaBleHa B
COOTBETCTBUU C

- ®enepanbHbiM  3akO0HOM OT 29.12.2012 Ne 273-®3 «O06 o6pa3oBanuun B Poccuiickoii
Denepauuny;

- @enepaabHBIM TOCYIAPCTBECHHBIM 00PAa30BaTEIIBHBIM CTAHAAPTOM OCHOBHOTO OOIIETO
obpazoBanus (PI'OC OOO0), yTBepKIeHHBIM IIpHKa3oM MuHHCTEpCTBAa 00pa30BaHUs M HAYKH
Poccuiickoit @enepanuu ot 17.12. 2010 1. Ne 1897;

- OcHOBHOI1 00pa30BaTeIbHOI MPOrPaMMOii OCHOBHOTO 00111ero 00pa3oBanuss MyHHUIIUTIATHEHOTO
OromKeTHOTO 001Ie00pa3oBarebHOTO yupexkaenus «Cpeansst ooOeoOpazoBarenbpHas mkoiaa Nol2y
ropojackoro okpyra Cnacck-/lanbHuii;

- ¢ yuétoM aBTopckoit mporpammel B.U. Koxosa nmo maremaruke asis 5-6 kiaccos (M3narenbcTBo
«Muemo3una» Mocksa, 2010 1.); aBTOpcKoit mporpammbl 1o anredpe KO.H. Makapsryuesa, H.I.
Muniok, K.1. HemkoBa, C.b. CyBoposa (Anre6pa. [Iporpammsl 001eo0pa3oBaTeabHbIX
yupexaenuit. 7 — 9 kiaccel. CocraBurens: bypmuctposa T. A., M.: IIpoceemenue, 2010);
aBTOPCKOM Mporpammsl 1o reomerpun 7- 9 kinace A. B. Tloropenosa (cOopuuk: [IporpamMmer
o0meo0Opa3oBaTenbHBIX yupexaenuit ['eomerpus 7-9 knacesl/ CocraButens: bypmucrposa T.A. —
M.: IIpocsemienue, 2010).

1.Peanu3auus [Iporpammel o6ecnieduBaet BoinojHenue Tpedoannii ®I'OC OO0 u
AOCTHKEeHHeE CJIeYIINX 0CHOBHBIX nesaeit OO0, B ToM 4nciIe ¢ y4eToMm cnenupukmn
npeaMera:

1) 151 Becex y4eOHBIX IPEeAMETOB:
- obecrieyeHre TUYHOCTHBIX Pe3ylbTaToB ocBoeHus [IporpaMmer;

- obecrieueHue OBIAACHUS YUalllUMKICS OCHOBAMH YMTATENIbCKON KOMIIETEHIIMH, TPUOOPETECHHS MU
HaBBIKOB Pa0OTHI ¢ MH(POPMAIHE, ydacTusl B IPOCKTHOM JeSITEIbHOCTH KaK YCIIOBHE
(OpMHUPOBaHUS Yy YUALIUXCSI MEKIPEIMETHBIX OHATHIH;

-(opMUpOBaHUE Y YUAIIUXCS YHUBEPCAIbHBIX YUeOHBIX IeUCTBUMN (PEryIATUBHBIX,
MO3HABATEeIbHBIX, KOMMYHHUKATUBHBIX);

2) ¢ yuétoMm cnenupuku yueOHOro npeamera «MaremaTtukay»:

1 B Hanpaeéjienuu JINHYHOCMHO20 paseumun:

. (dopMHpOBaHUE TPENCTABICHUI O MaTeMaTHKE, KaK YacTH OOIICYEIOBEYCCKOM KYyJIBTYPBI, O
3HAYMMOCTH MaTeMaTHKHU B P a3BUTHH IUBUIU3AIMU U COBPEMEHHOTO O0IIECTBA;

. pa3BUTHE JIOTUYECKOTO W KPUTUYECKOTO MBIIUICHUS, KYJIBTYphl PEYH, CIHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPHMEHTY;

. dbopMUpOBaHUE WHTEIUICKTYaIbHOW YECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K
NPEOJIOICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BRITEKAIOIINX U3 OOBIZICHHOTO OIIBITA;

. BOCIIUTAaHHE Ka4eCTB JUYHOCTH, OOECIEYMBAIONIMX COLMATBHYID MOOWJIBHOCTS,
CHOCOOHOCTh MPUHUMATH CAMOCTOSITEIILHBIC PEIICHUS;

. (GopMHpOBaHUE KA4YEeCTB MBIIUICHHS, HEOOXOAWMBIX ISl aJanTallid B COBPEMEHHOM
UH(POPMAIITMOHHOM OOIIIECTBE;

. pa3BUTHE HHTEPECA K MATEMAaTHYECKOMY TBOPUECTBY M MAaTEMaTHYECKUX CIIOCOOHOCTEI;

II B memanpeomemnom nanpagienuu:



. pa3BUTHE NPEACTABICHUH O MaTeMaTHKe Kak (opMe OmMcaHuss M METoJe IO3HAHUS
NEHCTBUTENBHOCTH, CO3/JaHUWE  YCIOBMM  JJii  MPUOOpETEeHUs IEpBOHAYaJIbHOIO  OMbITA
MaTeMaTH4eCKOro MOJIEIMPOBAHUS;
. dopmupoBaHue OOLIMX CHOCOOOB HMHTEIJICKTYaJIbHOW NESATEIbHOCTH, XapaKTEPHBIX s
MaTeMAaTUKU U SIBISIFOIIMXCSI OCHOBOM MO3HABATENIBHOM KYJIBTYpBI, 3HAUUMOM JIJIS1 pa3InyHbIX cep
YeJI0BEYECKOH AESTENbHOCTH;
III B npeomemnom nanpagnenuu:
* OBJIJICHUE MAaTeMAaTUYECKUMHU 3HAHUSMU U YMEHUSMH, HEOOXOAUMBIMU UISI TPOIOJIKECHUS
00pa30oBaHMsl, U3yYEHHS CMEXHBIX TUCIHUILINH, IPUMEHEHHUS B TIOBCEAHEBHOM KHU3HH;
* co3manue (yHOAMEHTa Ui MaTeMaTHYeCKOrO pas3BHTHS, (OPMHPOBAHUS MEXaHHU3MOB
MBIIUICHUS, XapaKTEPHBIX 11 MaTEMaTHUYECKON e TEIbHOCTH.
2. 3agaum:
® OBJIAJIETh CUCTEMON MaTeMaTHYeCKUX 3HAHUM U yMEHUI, HEOOXOAUMBIX Ul IPUMEHEHUS B
MPaKTUYECKOM IeATEIbHOCTH, U3YYEHUH CMEXHBIX JUCIUILINH;
® CrocoOCTBOBaTh WHTEIUICKTYaJbHOMY pPa3BUTHIO, (OPMHUPOBATH KadecTBa, HEOOXOTUMBIE
YeJlOBeKy JUISl TOJHOLEHHOW KM3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHbBIE
MaTeMaTU4EeCKOM JEATEIIBHOCTU: SICHOCTU M TOYHOCTH MBICIIM, HUHTYMILHH, JIOTHYECKOTO
MBIIIJIEHUS, TPOCTPAHCTBEHHBIX IMPEACTABICHUN, CIOCOOHOCTH K  IPEOAOJICHUIO
TPYAHOCTEM;
e (QopMHpOBaTh MPEACTABICHUS 00 UAEIX U METO/IaX MAaTEMAaTUKU KaK YHUBEPCAJIBHOTO SI3bIKa
HayKHU ¥ TEXHUKH, CPEICTBAX MOJECIUPOBAHNUS SABICHUN U MTPOLIECCOB;
® BOCHHUTHIBATh KYIBTYPY JIMYHOCTH, OTHOILIEHUE K MaTeMaTHKE KaK 4acTH OOIIeYeI0BeUYeCKO
KyJBTYpbl, UTPAOILEN 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

® [IpeyCMOTPETh BOZMOXHOCTh KOMIIEHCAIIMH ITPOOEIOB B IOATOTOBKE IIKOJIBHUKOB U
HEJIOCTATKOB B X MaTeMaTU4YeCKOM Pa3BUTHH, PA3BUTHH BHUMAHHS U TIAMSATH;
obecneunTh ypoBHEBYIO MU PepeHIHAINIO B X01€¢ 00yUCHUS;

c(hOopMHPOBATH YCTONUMBBIM HHTEPEC YUALTUXCS K IPEIMETY;

BBISIBUTH ¥ Pa3BUTh MaTeMaTHUECKHAE M TBOPUYECKHE CIIOCOOHOCTH;

pa3BUBATh BBIYUCIUTEIbHBIE HABBIKH

® TIPOAOJIKUTH 3HAKOMCTBO C TCOMCTPUYCCKUMHU IMOHATHUAMU,
® Da3BUBaTh HAaBBIKU IIOCTPOCHHA Ir€COMETPUICCKUX (I)I/Il" Yp U UBMCPCHUSA TCOMCTPUICCKUX
BCJIMYHH.

3. O0masi xapakTepuCcTHKA y4e0OHOr0 npeaMeTa

[TporpamMmma OCHOBHOTO 00IIEro 0Opa3oBaHHs MO MaTeMaTHKE COCTaBJIeHA Ha OCHOBE
dyHIaMEeHTABHOTO si/Ipa conepkanust ooiero oopasoBanus u TpeOoBaHUH K pe3yibraraM 00IIero
00pa3oBaHusl, MPEJCTABICHHBIX B (eIepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE
o0riero oOpa3oBaHus, C yU4E€TOM MPEEMCTBECHHOCTH C [IprMepHBIME POrpaMMaMH JJIsi HAYaIbHOTO
oOmiero oOpa3oBaHus. B Hell Takke YUUTHIBAIOTCS OCHOBHBIE MJEU M mosokeHus IIporpamMmbl
pa3BuTus W (HOPMUPOBAHUS YHHBEPCAJbHBIX YYEOHBIX ICHCTBHIA 1 OCHOBHOTO OOIIIEro
o0Opa3oBaHMs.

ConepxaHue MaTeMaTHYecKOro O00pa3oBaHUS MPUMEHHTEIBHO K OCHOBHOH  IIIKOJIE
NPEACTaBICHO B BUJE CIEAYIOIINX COACPKATCIBHBIX pa3leioB. JTo apudMeTHka; anredpa;
(GYHKIIMH; BEPOSATHOCTh M CTaTHCTHKA; reoMerpus. Hapsay ¢ 3TuM B cojepikaHHE OCHOBHOTO
001ero 00Opa3oBaHUs BKJIFOYEHBI [1BA JOTOJHHUTEIBHBIX METOMOJOTHUSCKUX paslieia: JOTuKa U
MHO)KECTBA; MarTeMaTHKa B MCTOPHUECKOM Ppa3BUTHH, YTO CBA3aHO C peaju3aiued Iere
OOIIENHTEIUIEKTYaIbHOTO U OOICKYILTYPHOTO pa3BUTHs ydamuxcs. ComepikaHue KaXJI0ro U3 ITHX
pa3nesioB  pa3BOPavYMBACTCSA B COAEPIKATEILHO-METOANYECKYIO JIMHHIO, MPOHHU3BIBAIOIIYIO BCE
OCHOBHBIC pa3aciibl COACPNKAHUA MATCMATUYCCKOIO 06pa30BaHI/I$I Ha I[aHHOI>'I CTYIICHHA 06y‘-IeHI/IH.
HpI/I OTOM IIC€pBasd JIMHUA — «Jlornka W MHOXECTBa» — CIIYKUT HCJIW OBJIAACHUA YYallIUMHCA



HEKOTOPBIMH DJIEMEHTAMHU YHUBEPCAJIBHOTO MaTEMaTHYECKOIo s3blKa, BTOpas — «Maremaruka B
HUCTOPUYECKOM PAa3BHUTHUW» — CIIOCOOCTBYET CO3JAHHIO OOIIEKYJIBTYPHOTO, TYMaHHUTApHOTO (oHa
U3y4YeHUs Kypca.

Conepxanue pasgena «ApupmeTuka» CIyKUT 0a30il s JadbHEWIIEro W3y4YeHHS
yYalIMMHUCS MaT€MaTHKH, CIIOCOOCTBYET PAa3BUTHIO UX JIOTMYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUS TI0Jb30BaTbCsi AJITOPUTMaMH, a TakXe MPHOOPETEHUIO TPAKTHUYECKUX HAaBBIKOB,
HEOOXOIUMBIX B TIOBCEAHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C
palMOHAIBHBIMU M MPPALMOHATIBHBIMU YUCIIaMHU, (JOPMUPOBAHUEM MEPBUUYHBIX IPEACTABIECHUN O
JNEHUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHHE YHMCJIOBOW JIMHMM (CHUCTEMATH3allds CBEICHUM O
JNEHCTBUTENBHBIX YHUCIAaX, O KOMIUIEKCHBIX YHCJIaX), TaK K€ KaKk U 0ojee CIO0XKHbBIE BOMPOCHI
apupmeTku (anroput™m EBkinnia, ocHOBHast TeopeMa apu(pMETHUKHN), OTHECEHO K CTYHNEHH OOILEro
cpenHero (MoIHOT0) 00pa30BaHMS.

Copepxanne pasmena «Anrebpa»  crmocoOCTBYyeT  (OPMUPOBAHHIO Y  yYaIIMXCS
MaTeMaTH4ECKOIo ammapara JJIs pelIeHHs 3a7ad U3 pas3HbIX pa3[elioB MAaTeMaTHKH, CMEXHBIX
IPEAMETOB, OKpY’XKalollel peadbHOCTH. SI3bIK anreOpbl MOMYEpKUBACT 3HAYCHUE MATEMaTUKHU Kak
A3bIKA NIl MTOCTPOEHUS MATEMaTHMYECKHX MOJEIEH IPOLIECCOB M SABIECHUM peanbHOro mupa. B
3aa4l U3yUeHHs aireOpbl BXOIAT TaK)KEe pa3BUTHE aIrOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOTO,
B YACTHOCTH, Ui OCBOCHHSA Kypca HWH(POPMATHKH, OBJAJCHHUE HABBIKAMU JIEAYKTHBHBIX
paccyxaenuil. IIpeobpa3zoBaHue CUMBOJIBHBIX (OPM BHOCHUT CHELM(UUECKUI BKJIAZ B pa3BUTHE
BOOOpaXEHUS y4alluXcsl, UX CHOCOOHOCTEW K MaTreMaTH4YeCKOMY TBOPYECTBY. B OCHOBHOI 1ikose
MaTtepuan TpyHNIUpyeTcs BOKPYT palMOHAIbHBIX BBIPAXXEHHH, a BOINPOCHI, CBSI3aHHBIE C
UPPaLMOHATIBHBIMU BBIPAKEHUAMHU, C TPUTOHOMETPUYECKUMH (DYHKIMAMHU M MpeoOpa3oBaHUSIMHU,
BXOJISIT B COJICpKAHNE Kypca MaTEeMaTHKH Ha CTapIeii CTyreHu 00yueHHs B IIKOJIE.

Conepxanne pasgena «OyHKIUW» HALECIEHO HA MONYYCHHE HIKOJIBHMKAMHM KOHKPETHBIX
3HaHUN 0 (YHKIMU KaK BaKHEUIIeW MaTeMaTHYeCKOW MOJENM AJs OMMCAaHUS U UCCICIOBAHHUS
pa3HooOpa3HbIX TporeccoB. M3ydeHne 3Toro Marepuaia CIOCOOCTBYET Pa3BUTHIO y yYaIIUXCs
YMEHHUS  MCIIONb30BAaTh  pa3jM4yHble SI3BIKM ~ MareMaTuKd  (CIOBECHBIH, CHMBOJIMYECKHH,
rpaduueckuii), BHOCUT BKJIaJ] B ()OPMHPOBAHUE NPEACTABICHUN O POJIM MAaTEMAaTHKU B Pa3BUTHU
LMBUIIN3ALUHU U KYJIBTYPBI.

Paznen «BepoATHOCTP UM CTAaTUCTHKa» — 00sA3aTeNbHBIH KOMIIOHEHT IIKOJIBHOIO
00pa30oBaHMsl, YCWJIHMBAIOIIMN €ro MNPHUKIAJHOE W MPAKTUYECKOE 3HAueHHe. ODTOT MaTepHual
HEOOX0uM, NIpexJe BCEro, /il (OPMHUPOBAHUS y ydaluxcs (PyHKIMOHAJIBbHOW I'PaMOTHOCTH —
YMEHUS BOCIHPUHUMATh M KPUTHUYECKH aHAIM3MPOBaTh WH(POPMALIMIO, TMPEJICTaBICHHYIO B
pa3nuyHbIX (OpMax, MOHMMATh BEPOATHOCTHBIA XapakTep MHOTHUX PEAIbHBIX 3aBUCHMOCTEH,
IPOM3BOAMUTE MPOCTEHIINE BEPOATHOCTHBIE pacyeThl. M3yueHne oCHOB KOMOMHATOPUKU MO3BOJIMT
ydamieMycs OCYIIECTBISTh PacCCMOTPEHUE CIIydaeB, Mepedop M IMOJCUET YMCiIa BapHAHTOB, B TOM
ylyclie B MPOCTEHIIMX MNPUKIAAHBIX 3adadax. Ilpu wu3ydeHHM CTaTUCTUKU UM BEPOSTHOCTH
00oraIaroTcsi MpeICTaBIeHUs] O COBPEMEHHOW KapTUHE MHpa M METoJaX €ero HccieloBaHus,
dopMupyeTCsl TOHMMaHUE POJIM CTATUCTUKU KaK UCTOYHHKA COLMAIBHO 3HAUMMOU MH(OpMAINU U
3aKJIaJIbIBAIOTCS. OCHOBBI BEPOSTHOCTHOIO MBILIUICHUS.

Lens comepxanust pasnena «leomMerpuss» — pPa3sBUTh y Yy4YalIUMXCsl IMPOCTPAHCTBEHHOE
BOOOpa)KEHUE U JIOTMYECKOE MBIIUIEHUE IYyTEM CHCTEMAaTHYECKOI0 M3Y4YEHHs CBOMWCTB
IreOMETPUUECKUX (GUIyp Ha IUIOCKOCTH M B IPOCTPAHCTBE M NPUMEHEHUS ATUX CBOWCTB IpHU
pELIeHNHU 3a/1a4 BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa. CylecTBeHHas poJib IIPU 3TOM
OTBOJIUTCS Pa3BUTHIO TeoMeTpuyeckod HHTyuIuH. CouyeTaHHe HAIISIIHOCTH CO CTPOTOCTHIO
SBJISICTCSI HEOTHEMJIEMOM YacThI0 FeOMETpUYECKHX 3HaHMH. Marepuain, oTHocALMica K Omokam
«Koopaunate» u «BekTopbl», B 3HAYMTENBHON CTENEHM HeCeT B ceOe MEKIpeIMETHBIC 3HAHUS,
KOTOpBbIE HAaxXOIAT INPUMEHEHHE KAK B Pa3JIUYHBIX MaTEMAaTHYECKUX IUCUUIUIMHAX, TaK U B
CMEXKHBIX ITPEIMETax.

OcoOeHHOCThIO pa3zena «JIoruka U MHOXKECTBa» SIBISETCS TO, YTO MPEACTABICHHBIM B HEM
MaTrepuanl MPEUMYIIECTBEHHO W3Y4aeTCsl IPU PACCMOTPEHMM pa3iIUYHBIX BOIIPOCOB Kypca.
CoOTBeTCTBYIONINI Marepuas HalleJIeH Ha MaTeMaTuyeckoe pa3BUTHE ydaluxcs, popMupoBanue y
HUX YMEHHS TOUHO, CKAaTO U SCHO M3J1araTb MbICJIM B YCTHOM U MHCbMEHHOM peyn.



Paznen «Marematuka B HCTOPUYECKOM DPa3BUTHM» MpelHa3Ha4deH uii (HOPMHUPOBAHUS
NPEACTAaBICHUH O MaTeMaTHKe KaK 4YacTH YeJOBEYECKOM KyJIBTYpBI, IUIsi OOIIETO pa3BUTHS
IIKOJIBHUKOB, JUIS CO3AaHUs KyJIbTYpHO-HCTOpUYECKOW cpelpl oOyueHus. Ha Hero He BblmensieTcs
CIELUAJIbHBIX YPOKOB, YCBOEHUE €r0 HE KOHTPOJIMPYETCs, HO COAEpXKAHUE DSTOro pasjeia
OpraHMYHO MPHUCYTCTBYET B Yy4eOHOM IIpolecce Kak CBOEro pojaa TyMaHUTapHbI (GOH Ipu
paccMOTpeHHH IpoOIeMaTHKU OCHOBHOTO COZIEP’KaHUsI MaTEMaTHYECKOro 00pa30BaHusl.

4.MecTo npeaMera B 0a3MCHOM Y4eOHOM IJIaHe

CornacHo yuyeOHOMY TUTaHY Ha M3yYCHHE MaTeMaTHKH Ha YPOBHE OCHOBHOTO OOIIIET0 0Opa3oBaHUS
otBozuTCs He MeHee 850 4 u3 pacuera 5 u B Hegenmto ¢ V no IX kimace. B 5-6 kitaccax usydaercs
marematuka — 170 4 B rox. AnreOpa u3ydaercs B 7 kiacce [ uetBepts 5 u B Henemto, 11, 111, IV
yeTBepTH — 3 4 B Hezgemo, Bcero 120 u; 8 knacc 3 u B Henento, Bcero 102 u; 9 kmacc 3 u B
Hezeno, Bcero 102 u. T'eomerpusi B 7 kinacce co Il werBeptu — 2 yaca B Henento, Bcero 50 u; 8
KJacc 2 9 B HEJIEeNm0, Bcero 68 1; 9 knacc 2 94 B HEJEI0, Bcero 68 .

OTBOIUTCS HA U3YUYEHUE
5 knacc.

paszznena « Apudmeruka» - 116 gacos;

pasnena «Anredpa» - 14 yacos;

pazaena « ['eomeTpus» - 25 4acos;

U3y4YeHHE Kypca « IIeMEHTHI JIOTUKU, KOMOMHATOPUKH, CTATUCTHKH U TEOPUU BEPOSTHOCTH
- OCYILIECTBISIETCS B TEUCHUH IO/1a;

° pe3epB — 15 yacos.

[Tporpammoii npemrycMOTpeHo npoBeaeHHe 14 KOHTPOIBHBIX padoT

6 kiacc

° pazznena « Apudmerukay - 106 yacos;

° pasnena «Anredbpay - 32 yaca;

° pazaena « ['eomerpus» - 11 yacos;

° U3y4YeHHE Kypca « IIeMEHTHI JIOTUKU, KOMOMHATOPUKH, CTATUCTHKH U TEOPUU BEPOSTHOCTH
- 11 gacos;

° pe3eps — 10 yacos.

[Tporpammoii perycMOTpeHO TpoBeeHHE |5 KOHTPOIBHBIX paboT

7 Kkmacc

° paszznena « Apudmerukay - 10 gacos;

° pasnena «Anrebpa» - 94 yaca;

° pazaena « ['eomeTpus» - 46 yacos;

° U3y4YeHHE Kypca « IIeMEHTHI JIOTUKU, KOMOMHATOPUKH, CTATUCTHKH U TEOPUU BEPOSTHOCTH
- 8 Hacos;

° pe3epB — 12 yacos.

[Tporpammoii npeycMOTpeHO poBeaeHHE |5 KOHTPOIBHBIX padoT

8 kimacc

° paszzmena « Apudmerukay - 22 qaca;

° pasnena «Anrebpay - 72 4Jaca;

L pasnena « I'eomerpusp» - 65 yacos;

° M3y4YeHHue Kypca « IJIIeMEHTHI JIOTUKH, KOMOMHATOPHUKH, CTATUCTHKN U TEOPUU BEPOSITHOCTH
- 5 yacos;

° pe3epB — 6 4acos.

[Tporpammoii mpemycMOTpeHO TIpoBeieHne 15 KOHTPOIBHBIX paboT

9 kiacc

° pasznena « ApudpmeTnkay - 4 yaca,



o paszznena «Anrebpa» - 75 yacos;

° pasnena « [eomerpus» - 64 daca;

° u3yudeHue Kypca « JIeMeHThI JOTUKH, KOMOMHATOPUKHU, CTATUCTUKU U TEOPHUH BEPOSITHOCTH
- 14 gacos;

° pe3epB — 13 vacos.

[Tporpammoii npeycMOTpeHO NpoBeaeHHe 14 KOHTPOIbHBIX PadoT
S5.lleHHOCTHBIE OPHEHTHPHI COAEPKAHUA YUeOHOI0 NpeaMeTa

Maremarndeckoe 00pa3oBaHHE UTPAET BAXKHYIO pPOJib, KaK B MPAKTHUECKOM, TaK U B JyXOBHOH
XKU3HK oOmectBa. [lpakThuueckas CTOpOHA MaTreMaTWYeCKOTO OOpa3OBaHMS CBsS3aHA C
(GopMHpOBaHUEM CIIOCOOOB JESTEIbHOCTH, IYXOBHAasT — C HHTEUIEKTYalbHbIM Ppa3BUTHEM
4enoBeka, JOPMHUPOBAHUEM XapakTepa U 00IIel KyIbTyphI.

[IpakTudeckas NOJE3HOCTh MAaTEMaTHKH OOYyCIIOBIEHAa TEM, 4YTO €€ IPEAMETOM SBISIOTCA
(dyHIaMeHTalIbHBIE CTPYKTYpPBl PEAbHOTO MHpa: MPOCTPAHCTBEHHBIE (POPMBI U KOJIHMUYECTBEHHBIC
OTHOIIIEHUsI — OT HpOCTCfIHIHX, YCBauBACMbIX B HCIIOCPEACTBCHHOM OIIBITC, A0 OJOCTAaTOYHO
CJIOKHBIX, HEOOXOAMMBIX I Pa3BUTHS HAYYHBIX M TEXHOJOTMUECKHUX uaed. be3 KOHKpeTHbIX
MaTeMaTUUYEeCKUX 3HaAHWH 3aTpyAHCHO INOHUMAHHWC MPUHIIUIIOB YCTpOﬁCTBa U HCIIOJIB30BaHUA
COBPEMEHHOW  TEXHWUKH, BOCHPHUATHE W HHTEPIpETalus Pa3sHOOOpa3HOW  COIMAIIBHOM,
HSKOHOMHUYECKOM, MonuTHueckod uHpopmarmu, mano3ddekTuBHa MOBCEIHEBHAs NpaKTHYECKas
ACATCIIbHOCTD. Ka)KI[OMy YCJIOBCKY B CBOEH JKU3HU IPUXOAUTCA BBIIIOJIHATE JOCTATOYHO CJIIOKHBIC
pacyeTbl, HaXOAUTh B CIIPAaBOYHHUKAX HYXHbIE (DOPMYINbI U MPUMEHATh UX, BIAAETh NPAKTUYECKUMU
pUeMaMH TeOMETPUUECKUX W3MEPEHUH U MOCTPOCHUH, YUTAaTh WH(POPMALIUIO, ITPEICTABICHHYIO B
BUIY TaOmuI, Auarpamm, rpadukoB, TOHUMaTh BEPOSITHOCTHBIM XapaKTep CiydalHbIX COOBITHIA,
COCTaBJISITh HECIIOKHBIE AJITOPUTMBI U JIP.

be3 6a30Boii MareMaTHUeCKOl MOATOTOBKM HEBO3MOXHO CTaTb 0Opa30BaHHBIM COBPEMEHHBIM
YeJoBeKOM. B 1Ikone MaTeMaTHKa CIyXKHUT OHNOPHBIM IPEIMETOM JJIsi H3YyYEHHUS CMEXHBIX
JUCHUIIINH. B mocne mIKoNMbHOM KWU3HH peaanoﬁ HGO6XOI[I/IMOCTI>IO B HamM AHHU ABJISACTCA
HEenpephiBHOE 00pa3oBaHHe, YTO TpeOyeT TMOJHOLEHHOW 0a30Boil  00I11e00pa3oBaTeabHOM
NOATOTOBKM, B TOM 4YHCIIe U Maremaruueckoi. M HakoHel, Bce OOJblIe CIEUUAIBHOCTEH, IIe
HEOOXOJMM BBICOKHN ypOBEHb OOpa30BaHWsI, CBS3aHO C HEMOCPEICTBEHHBIM MPUMEHEHUEM
MaTeMaThKu (PKOHOMHUKA, OuzHec, puHAHCHI, PU3MKa, XUMUS, TEXHUKA, HHQOpMaThKa, OMOJIOTHS,
HCUXOJIOTUS M Jp.). Takum o0pazoM, pacuIMpsieTcsl KpyT LIKOJIBHUKOB, Ui KOTOPBIX MaTeMaTHKa
CTAaHOBUTCA 3HAYUMBIM ITPCAMCTOM.

JIsl )KU3HM B COBPEMEHHOM OOIECTBE Ba)KHBIM SIBISETCS (OPMHPOBAHUE MATEMATHYECKOTO
CTWJIA MBIIUICHUSA, TMPOABIAOMICTOCA B OHNPCACICHHLBIX YMCTBCHHBIX HAaBBIKAX. B mnmponecce
MareMaTH4eCKOn ACATCIIBHOCTH B apCCHall MPUEMOB MW MCETOAOB YCIOBCUCCKOI'O0 MBIIIIICHUA
€CTECTBEHHBIM O00pa30M BKIIOYAIOTCA WHAYKUUS M JeIyKIus, 0o00OIIeHHe M KOHKpeTH3alus,
aHalM3 W CHHTE3, KJIacCU(PHUKAIMA M CUCTeMaTH3anus, abctparupoBanue u aHanorus. OObEKTHI
MareMaTU4ecKUX YMO3aK/IIOUEHUH M TMpaBWia HMX KOHCTPYHMPOBAHUS BCKPBIBAIOT MEXaHHU3M
JIOTMYECKUX MOCTPOCHUH, BhIpadaThIBalOT yMEeHHUsI (POpMYIHpOBaTh, 0OOCHOBBIBATH U JOKA3bIBATH
CYy)KACHHA, TEM CaMbIM Ppa3BUBAIOT JIOTHYCCKOC MBIIIJICHHUC. BGIIYHIaﬂ POJib TMPUHAIIICIKHUT
MareMaTtuke B (POPMUPOBAHUM AITOPUTMUYECKOTO MBIIIJIEHNUS U BOCIIUTAaHUM YMEHHUH JeficTBOBATh
10 33/IaHHOMY aJTOPUTMY U KOHCTPYHPOBAaTh HOBBIE. B Xone perienus 3a1a4 — OCHOBHOM y4eOHOH
ACATCIIBHOCTH Ha YPOKax MAaTC€MAaTHKU — PAa3BHUBAIOTCA TBOPUYCCKad W IPUKIaJHAsA CTOPOHBI
MBILIICHHS.

OOyueHne MaTeMaTHKe TaeT BO3MOXKHOCTh Pa3BUBATh y YYAIIUXCS TOYHYIO, SKOHOMHYIO U
WHOOPMATUBHYIO peYb, yYMEHHE OTOMpaTh HAMOOJEe TOIXOMAIINE S3BIKOBBIE (B YaCTHOCTH,
CHUMBOJINYECKHE, TpaduuecKue) CpesiCTRa.

Maremarndyeckoe 0oOpa3oBaHME BHOCUT CBOM BKJIaJ B (OpMHpOBaHHE OOIIEH KyJIBTypHI
yenoBeka. HeoOXx0quMbIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
06mee 3HAaKOMCTBO C MCTOAAMHU II0O3HAHUA I[GflCTBHTGHBHOCTPI, MNpeaACTaBJICHUC O IPCAMCTC U
METOAC MATEMAaTUKH, €Tr0 OTIWYHUA OT MCTOAOB CCTCCTBCHHBIX M TYMAaHHUTAPHBIX HAYK, 00
0COOEHHOCTAX MPUMEHEHHsI MAaTEMATHUKHU IS PELICHUs HayYHbIX U MPUKIAIHBIX 3a]1ay.



N3yueHne MareMaTWKH CHOCOOCTBYET 3CTETHYECKOMY BOCIHTAHHIO YEJIOBEKa, MOHUMAHUIO
KpacoThl M U3ALIECTBA MaTeMaTHMUECKHX pPacCyKIEHUM, BOCIPUATHIO T'€OMETPUUYECKUX (OpM,
YCBOCHHIO HJIEU CHMMETPHH.

Hcropuss pas3BuTHs MareMaTHMYeCKOro 3HaHMS JAaeT BO3MOKHOCTh IIONOJIHUTH  3arac
HCTOPUKO-HAYYHBIX 3HAHUM HIKOJIBHUKOB, C(POPMHUPOBATH Y HUX MPEACTABICHUS O MaTeMaTHKe Kak
4acTH OOIIEYEeIOBEYECKOM KyNbTyphl. 3HAaKOMCTBO C OCHOBHBIMH HCTOPUYECKHMMH BEXaMHU
BO3HUKHOBEHUS M Pa3BUTHUA MaTeMAaTUYECKOM HAyKU, C MCTOpUEH BEIMKUX OTKPBITHI, UMEHaMU
JrO[eH, TBOPUBIIMX HAyKy, JOJDKHO BOWTH B HMHTEJUICKTYaJbHBIA Oarak Kaxaoro KyJlabTYypHOIO
4eJI0BEKa.

6.Ilnanupyemble pe3ybTaThbl H3yYeHHs YUeOHOIO NpeaMeTa

W3ydeHne MaTeMaTHKU B OCHOBHOI IIKOJIE 1a€T BO3MOKHOCTh 00YYaIOUIMMCS TIOCTHYb CIETyIOIINX
pEe3yAbTaTOB PA3BUTHSA:

I JIUYHOCMHbLE:

. YMEHHE SICHO, TOYHO, TPAMOTHO HU3J1araTh CBOM MBICIU B YCTHOM U MUCbMEHHOM
peyu, TOHUMATh CMBICII IOCTABJIEHHOW 3a]a4i, BBICTPAUBATh apIyMEHTALUIO, TPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPHI;

. KPUTUYHOCTh MBIIUICHHS, YMEHHME paclo3HaBaTh JOTMYECKH HEKOPPEKTHBIE
BBICKa3bIBaHMsI, OTJIMYATh TUIIOTE3Y OT (haKTa;

. NpEICTaBICHUE O MAaTeMaTHYeCKOW Hayke Kak cdepe UelIOBEUYeCKOH AesITeNbHOCTH,
00 sTamnax ee pa3BUTHs, O €€ 3HAUMMOCTHU ISl pa3BUTHS LIUBHIIM3AIUY;

. KpPEaTUBHOCTh MBIIIJICHHs, HHUIIMATUBA, HAXOAYUBOCTh, aKTUBHOCTh MPH PEUICHUH
MaTeMaTHYECKUX 3aJ1a4;

. YMEHHME KOHTPOJIMPOBATh IMpoOLEcC U pe3yiabraT yduyeOHOW MaTeMaTu4yecKon
JeSATEIbHOCTH;

. CIOCOOHOCTh K AMOIIMOHAIIBHOMY BOCHPHUATHIO MaTeéMaTUYeCKUX OOBEKTOB, 3a/1ad,

PELICHU, pacCyKICHUN;
I1  memanpeomemnvie:

* II€pPBOHAYaJIbHbIE MpPEJICTaBIEHUS 00 HAeAX MU O METOAAX MAaTeMaTHKU Kak
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKHU, CPEACTBE MOJIECIMPOBAHMSI SIBJIEHUHN U IPOLIECCOB;

* yMEHHE BHUAETh MaTeMaTH4YeCKylO0 3a/ady B KOHTEKCTE MPOOJEMHOH cUTyaluu B
JPYTUX IUCLUUIUIMHAX, B OKPY’KAIOLIEH KU3HH;

* YMEHHE HaXOAWTh B PA3IUYHBIX HMCTOYHUKAX HHGPOpMAINIO, HEOOXOAUMYIO st
pelIeHUsT MaTeMaTHYecKUX MpoOlsieM, MPEeACTaBIATh €€ B MOHATHOW (opme, NMPUHUMATh
pelIeHNe B yCIOBUAX HEMOTHON M N30BITOYHOM, TOYHOM U BEPOSTHOCTHOM MH(pOpMALINK;

* yMEHHE IIOHUMAarb W MCHONb30BATh MATEMATUYECKUE CPEICTBA HANIAIHOCTH
(rpadukm, nmarpamMmbl, TaONMIBL, CXeMbl U JAp.) UId WIIIOCTPALlMM, WHTEPIpETaluy,
apryMeHTaluu;

* yMEHUE BBLABMraTb THUIIOTE3bl MPU pEIIeHUMM Y4YeOHbIX 3agady, I[OHUMATh
HEOOXOIUMOCTh HX MPOBEPKHU;

* yYMEHHUE IPUMEHATh MHIYKTHUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyXJACHUN, BUIETh
pa3MyHbIE CTPATEruy PEIICHUS 3a1a4;

* IIOHUMaHHUE CYNIIHOCTH AJTOPUTMUYECKUX NPEANHCAHUN U yMEHHE JEHCTBOBaTh B
COOTBETCTBHUHU C MPEITIOKECHHBIM AJITOPUTMOM;

* YMEHHUE CaMOCTOSTEIIbHO CTaBUTh LIEJIM, BBIOMpAaTh M CO3JaBaTh aJTOPUTMBI IS
pernieHust yaeOHbIX MaTeMaTHYECKUX MPOOIeM;

* YMEHHE IUIAHUPOBATh U OCYILIECTBIIATH ACSITEIbHOCTb, HAIIPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEJOBATEIbCKOTO XapaKTepa;

Il  npeomemmnvie:

e oBiajeHHe O0a30BBIM MOHATHHHBIM ammapaToM [0 OCHOBHBIM pasfeliaM CoOJIepiKaHus,
IpEACTaBICHUE 00 OCHOBHBIX H3y4YaeMbIX MOHATUAX (YMCIO, reomMeTpuueckas (urypa,
ypaBHEHHE, (QYHKIHUsS, BEPOSTHOCTh) KaK BAKHEHIIMX MaTreMaTHYeCKUX MOIENsX,
MO3BOJISOIIUX OMHUCHIBATh U U3y4aTh PEAJIbHBIE ITPOLIECCHI U SBJICHUS;



® yMmeHHe paboTaTh ¢ MAaTeMaTHYECKMM TEKCTOM (QHAJIM3UPOBAaTh, W3BJIEKATh HEOOXOIUMYIO
UHPOPMAINIO), TPAMOTHO MPHMEHSATh MAaTEeMAaTHYECKyI0 TEPMHHOJOTHIO M CHMBOJIHKY,
UCIIOJIb30BaTh Pa3IMYHbIC A3BIKM MaTEMaTHKH;

® yMEHHME MPOBOJAWTH KIacCH(PUKALUHU, JIOTHUYEeCKHEe OOOCHOBaHMS, JOKa3aTelbCTBA
MaTeMaTH4YECKHUX YTBEPKICHUM;

® YyMEHME paclO3HaBaThb BUJABl MAaTEMaTUYECKUX YTBEPXKICHUH (aKCHOMBI, ONpeNeeHus,
TEOPEMBI U JIp.), IPSMbIE U OOpaTHBIE TEOPEMBI;

® DA3BUTHEC MPEICTABICHUM O YHCIC W YUCIOBBIX CHUCTEMAaX OT HATypajbHBIX [0
JEHUCTBUTEIIBHBIX YUCEN, OBJIAJICHUE HABBIKAMU YCTHBIX, IUCBMEHHBIX, UHCTPYMEHTAIbHBIX
BBIYHCIICHHIA,

® OBJAJCHHE CUMBOJBHBIM S3bIKOM anreOpbl, MpPHUEMaMH BBINOJHEHHUS TOXAECTBEHHBIX
npeoOpa3oBaHUi PalMOHANBHBIX BBIPAKCHUH, PEIICHHS ypaBHEHUH, CUCTEM ypaBHEHHUH,
HEpPABEHCTB U CHCTEM HEPABEHCTB, YMEHHUE HCIIOIb30BaTh WJCI0 KOOPAHWHAT HA INIOCKOCTH
JUIS. MHTEpIIpeTalluil ypaBHEHUH, HEPABEHCTB, CUCTEM, YMEHHUE IPUMEHSATH alredpandeckue
npeoOpa3oBaHys, anmnapar ypaBHEHHH M HEPABEHCTB JJISl PEIICHUS 3a/1ad M3 PazIHYHBIX
pa3neoB Kypcea;

® oOBjlajJeHHe cHUCTeMOH (YHKIMOHANBHBIX MOHATUH, (YHKIMOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOW, YMEHHE Ha OCHOBE (PYHKIIMOHAIBHO-TPA(QUIECKHIX MPEICTABICHUH ONMCHIBATH
Y aHAJIN3UPOBATH PEAJIBHBIE 3aBUCUMOCTH;

® OBJAJICHHE OCHOBHBIMH CIIOCOOAMM TPEACTABICHUS M aHAJHM3a CTaTUCTUYECKHUX JIaHHBIX;
HaJIMYUE NPEICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MHpPE U O
Pa3IMYHbIX COCO0aX WX U3yUEHUs], O BEPOSTHOCTHBIX MOJIEIISX;

® OBJAJCHUE T'€OMETPUYECKHUM SA3BIKOM, YMEHHE UCIIOJIb30BATh €ro I ONMCAHUS MPEIMETOB
OKpY’KaloOIller0 MHUpA, pa3BUTHE IPOCTPAHCTBEHHBIX IMPEICTABICHUA M M300pa3HUTEIIBHBIX
yYMEHUH, MpUoOpeTeHNnEe HAaBBIKOB T€OMETPUYECKUX OCTPOEHUI];

® YCBOCHHE CHCTEMAaTHYECKHX 3HAHUU O TUIOCKUX (DUTYpax M UX CBOMCTBAX, a TAKXKE Ha
HaIJITHOM YPOBHE — O IIPOCTEHIINX IPOCTPAHCTBEHHBIX TENAX, YMEHUE IPUMEHATh
CUCTEMAaTUYECKHUE 3HAHUSA O HUX ULl PELICHUs] TEOMETPUYECKUX U IIPAKTUYECKUX 3a/1a4;

® YMEHHS H3MEpPATh JJIUHBl OTPE3KOB, BEJIMYUHBI YIJIOB, HCIOIB30BaTh (DOPMYIbl UIs
HaXOXKJICHHsI IEPUMETPOB, IJIOIIAAeH 1 00bEMOB reOMETPHUECKUX (PUTyD;

® yMEHUE IPHUMEHATb M3YUYEHHBIE IIOHATHSA, pPE3yiIbTaTbl, METOABI I pELICHUs 3a1ad
IIPAKTHUYECKOI0 XapakTepa M 3aAad W3 CMEXKHBIX IUCLUIUIMH C HUCIOJIb30BAHHEM IIPU
HEOOXOIUMOCTH CIIPABOYHBIX MAaTEpUANIOB, KAJbKYIATOpa, KOMIIBIOTEPA.

I[Inanupyemble pe3yJbTaThl 0CBOEHUsI Y4eOHOI0 MpeaMeTa.

HarypaabHbie ynciaa. [Ipoou. PaunonaabHbie Yucia

BRINYCKHMK HAYYHTCS:
* IOHUMAaTb OCOOEHHOCTH JECITUYHON CUCTEMBI CUNCIICHUS,

* OIIEPUPOBATH NOHATUSAMH, CBSI3aHHBIMHU C JEJIMMOCTBIO HAaTypaJIbHBIX YHUCET;

* BbIpa)KaTh 4YHMCJIa B OKBUBAJEHTHBIX (opmax, BbIOMpas Haubojee TMOAXOASANIYI0 B
3aBHCUMOCTHU OT KOHKPETHOW CUTYyalluy;

* CpaBHUBATh U yIOPSAA0UYHUBATH PALlMOHAJIBHBIE YNCIIA;

* BBIMIOJIHATh BBIUMCJICHHUSI C PAlMOHAJbHBIMU YHCIIaMH, COYeTasl YCTHbIE M MHCbMEHHbIE
npuéMbl BEIYUCICHUH, TPUMEHEHUE KAJIbKYJIATOPA;

* UCII0JIb30BaTh IMOHATHUS U YMEHUS, CBSI3aHHBIE C IPONOPIMOHATIBHOCTHIO BEJINYMH,
IPOLIEHTAaMH, B XOJI€ PEILICHHs] MaTeMAaTUUECKUX 3a]a4 U 3a7ja4 U3 CMEXHBIX IPEIMETOB,
BBITOJIHSTH HECJIOXKHBIE IPAKTUUECKHUE PACUETHI.

BhIyCKHUK TOTYYUT BO3MOKHOCTB:
* IO3HAKOMHUTHCS C MO3ULMOHHBIMU CUCTEMaMH CUHUCIICHUS C OCHOBAaHUSMHM, OTIMYHBIMU OT 10;
* yIIIyOUTh U Pa3BUTh MPEACTABICHUS O HATYPAJIbHBIX YUCIIAX U CBOMCTBAX JIEIUMOCTH;



* HAy4YUTBhCSl MCIIONB30BAaTh NPUEMBI, PALMOHAIM3UPYIOLIME BBIUMCICHUS, NPUOOPECTH
IPUBBIYKY KOHTPOJIMPOBATh BBIYUCIIEHNUS, BEIOMpas MOAXOASIIUI Il CUTyallH CI1ocoO0.

JeiicTBUTEILHBIE YHCJIA

BBIHyCKHI/IK HAYYIUTCA:
¢ UCIIOJIb30BATh HAYAJIbHBIC MTPCACTABIICHUA O MHOXCCTBC IICfICTBI/ITeJIBHBIX YHUCCII,

* OTIEPUPOBATH MOHATHEM KBaJAPATHOTO KOPHSI, IPUMEHSTH €r0 B BEIYHCIICHUSIX.
BhINYCKHUK TOTYYUT BO3MOKHOCTE:

® pa3BUTbL MNOPCACTABICHUC O YHUCJIC W YHUCIOBBIX CHCTCMAX OT HaTypaJbHBIX O
JICHCTBUTEILHBIX YUCEIT; O POJIM BBIYMCICHUN B TIPAKTHKE;

® pa3BUTH U erIY6I/ITB 3HAHUA O ILCCHTH‘IHOﬁ 3alInucu HCﬁCTBHTCHBHBIX qUCeI1 (HepHOI[quCKHe
Y HETIEPUOIUYECKHE Tpoon).

HN3mepenusi, npudIMKeHUs, OLIEHKH

BBIHyCKHI/IK HayduTCA:
®* UCIIOJIB30BAaThL B XOAC PCHICHUA 3adaq 3SJICMCHTAPHBIC MPCACTABJICHUA, CBA3AHHBIC C

NPUOTMKEHHBIMU 3HAYCHUSIMU BEITUIHH.
BhINyCKHUK TOTYYUT BO3MOKHOCTE:

* IOHATh, YTO YHCIIOBBIC JTAaHHBIC, KOTOPBIC HCIIONB3YIOTCS JJISi XapaKTEPUCTHKH OOBEKTOB
OKPY)KaIOILIETO MHUpa, SBJISIOTCS MPEUMYIIECTBEHHO MNPUONMKEHHBIMU, UYTO IO 3alUCH
npUOMIKEHHBIX 3HAYCHUN, COAEPKAIIUXCA B MHPOPMAIMOHHBIX MCTOYHUKAX, MOXHO CYIUTH O
MOTPENTHOCTH MPUOIMKEHNUS,

* IOHATh, YTO TMOTPEIIHOCTh pe3yJbTara BBIUHUCICHUM JOHKHA OBITh COU3MEpUMa C
MOTPEUTHOCTHIO UCXOAHBIX TAHHBIX.

AuiredpanyecKkue BbIpaskeHus!

BrINYCKHHUK HAYYHUTCS:
* OIIEPUPOBATH TMOHATUSAMHU «TOXKJIECTBOY, «TOXKICCTBEHHOE MPEe0Opa30oBaHUE, PEIIaTh 3a/1a4H,

cozeprkanie OyKBeHHbIE JaHHbIE;, paboTaTh ¢ (hopMyliamu;

* BEITIOJIHATH TIPe00pa30BaHus BEIPAXKEHUH, COEPIKAIINX CTETIEHHU C LEIBIMH MOKA3aTeIsIMU 1
KBa/IpaTHbIC KOPHU;

* BBITIOJIHATH TOXK/IECTBEHHBIE MTPE0Opa30BaHUs PAlMOHAIBHBIX BBHIPAXKEHUI Ha OCHOBE MTPABHII
JEWCTBUI HAJl MHOTOWICHAMH M aJIreOpandecKUMHU IpoOsMH;

* BBITMOJIHATH Pa3oKeHHUE MHOTOYJICHOB HA MHOXHTEIH.
BEIYCKHUK OTYYHT BO3MO)KHOCTE HAYYUTHCS:
* BBIMTOJIHATH MHOTOIIIArOBBIE TPE0OPa30BaHMsI PALMOHABHBIX BBIPAKCHUH, TPUMEHSS ITUPOKUN
Ha0Op crocoO0B U MPUEMOB;
* IPAUMEHSTH TOXICCTBEHHBIE MPEOOPA30BAHMS JJIsl PEIICHUS 3a/1a9 U3 PAa3IUYHBIX pa3lelioB Kypca
(Hanmpumep, A HaXOXKJICHUST HanOOJIbILIET0/HAMMEHBIIIETO 3HAYCHUS BEIPA)KCHHS ).
YpaBHeHust

BrINYCKHUK HAYYHTCS:
* peliaTb OCHOBHBIE BHUbI PAIIMOHAIBHBIX YPaBHEHUM C OJHOW MEPEMEHHOM, CUCTEMbI JABYX

YPAaBHEHUH C ABYMs [IEPEMEHHBIMU;

* IOHMMAaTh YPAaBHEHHUE KAK BAXKHEHMIIIYIO MaTEMaTUYECKY0 MOJENb JUIS ONHUCAHMS U U3yYEHUS
pPa3sHOOOPAa3HBIX PEATBHBIX CUTYALUi, pelIaTh TEKCTOBBIE 3aja4M alreOpanyecKuM METOJI0M;

* IPUMEHATH TpadUUecKre MPEACTABICHUS JJISl MCCICIOBaHUS YPAaBHEHUH, UCCIEAOBAHUS U
pELICHNs CUCTEM YPAaBHEHUM C JBYMS IEPEMEHHBIMH.
BIyCKHUK ITOJIYYUT BO3MOYKHOCTb:

* OBJIAQJIETh CIIEIMAIBHBIMU NMPUEMAMH PELICHHUs] YPABHEHUN U CHCTEM YPaBHEHHUH; YBEPEHHO
INPUMEHATh anmapar ypaBHEHHMH AJIs pelleHUs pa3HOOOpa3HBIX 3a/au U3 MATEMATHUKH, CMEXHBIX
IIPEIMETOB, IIPAKTUKH;



* IPUMEHSATH rpauuecKre MpeCTaBIeHUs AJIs UCCIeI0OBaHUs YPaBHEHUH, CUCTEM ypaBHEHHUH,
copepkanux OyKBeHHbIE KO((UITCHTBL

HepasencrBa

BhINyCKHUK Hay4uTCs:

* IOHUMaTb W TPUMEHATH TEPMHUHOJOTHMI0O M CHMBOJIMKY, CBSI3aHHBIE C OTHOLICHHEM
HEPaBEHCTBA, CBOWCTBA YHCIIOBBIX HEPABEHCTB;

* pelath JMHEHHbIE HEpPAaBEHCTBA C OJHON MEPEMEHHON M MX CHUCTEMBI; pellaTh KBajJpaTHbIE
HEpaBEHCTBA C ONOPOH Ha rpaduuecKue IpeICTaBICHUS;

* IPUMEHSTH almapar HEPaBEHCTB Ul PEIICHUs 3a]a4 U3 PA3IMYHBIX pa3JesioB Kypca.
BhINyCKHUK NOTYYHUT BO3MOYKHOCTD HAYYUTHCS:

* pa3HOOOpa3HBIM TIpuéMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH armapar
HEpaBEHCTB Ul pELICHUs pa3HOOOpa3sHbIX MaTeMaTHMYeCKUX 3aJad M 3a7ad M3 CMEXKHBIX
NpEAMETOB, IPAKTHKY;

* IPUMEHATh TIpapUuecKue TMPEACTABICHUS s HUCCIEJOBAHUSA HEPABEHCTB, CHUCTEM
HEpPaBEHCTB, COAEPKaINX OyKBEHHbIE KO3((DUIIMEHTBL.

OcHoBHbIe noHsTHSA. Ynci10BbIe GyHKIMT

BBIHYCKHI/IK HAYIUTCA:
¢ IOHUMAaTh MU HCIIOJIB30BAaTh q)YHKHI/IOHaJ'IBHI)IC IOHATHUA U A3BIK (TCpMI/IHI)I, CHUMBOJIMYCCKHEC

0003HaYCHU);

* CTPOUTH TPaUKHU AIIEMEHTAPHBIX (YHKIIHIA; UCCIEI0BAaTh CBOWCTBA YUCIOBLIX (DyHKIIUH Ha
OCHOBE M3YYCHHUS MTOBEICHUS UX IPA(PHKOB;

* MIOHUMATh (PYHKIIUIO KaK BRKHEHIIIYI0 MAaTEMaTHYSCKYIO MOIEIb Uil OTIMCAHHUSI TPOIIECCOB U
SIBIICHUH OKPYXKAIOMIET0 MUPA, TPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK TSI OTIMCAHMS U UCCIICIOBAHHUS
3aBUCUMOCTEH MEXTy (PH3MUECKUMHU BETMIMHAMH.

BhINYCKHUK TOTYYUT BO3MOYKHOCTh HAYYHUTHCS:

* POBOJIMTH HWCCJICIOBAHMSI, CBSI3aHHBIC C W3yYECHUEM CBOMCTB (YHKIMI, B TOM YHCIE C
UCTIOJIb30BAaHMEM KOMITBIOTEpA; HA OCHOBE TpadUKOB H3YyYEHHBIX (YHKIUH CTpOUTH Ooee
CJIOKHBIE TpauKH (KyCOUHO-3a/IaHHBIE, C «BBIKOJIOTHIMI TOYKAMH H T. 11.);

* HCITOJIb30BaTh (DYHKIIMOHAIBHBIC IPEACTABICHUS W CBOHCTBA (YHKIMH IS pPEIICHHS
MaTeMaTU4eCKHX 3a/1a4 U3 Pa3iIUYHbIX pa3iesioB Kypca.

YucJ10BbIe MOC/IE10BATETbHOCTH

BRINYCKHUK HAYYHUTCS:
* IOHUMAaTh ¥ HWCIOJb30BaTh S3BIK IOCJIENIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJUYCCKHE

0003HaueHU);

* IPUMEHATH (POPMYJIbI, CBS3aHHBIE C apU(PMETUUECKOM U TeOMETPUUYECKOW IMporpeccuen, u
anmnapar, cpOpMHUpPOBaHHbIH NPH U3yUYEHUH JPYTUX PA3JEeN0oB Kypca, K PELIeHUIO 3a/1a4, B TOM YUCIIe
C KOHTEKCTOM U3 peajbHOM KU3HU.

BhIYCKHUK NOJYYUT BO3MOXKHOCTD HAYUHUTHCS:

* pemiaTb KOMOMHUPOBAHHBIE 33]]a4yl C MPUMEHEHHEM (OPMYJ N-TO WIEHA U CyMMBbI IEPBbIX N
YWIEHOB apu(PMETUUECKON U TEOMETPUUECKON POTPECCUU, IPUMEHSS TIPU ATOM armnapar ypaBHEHUN
Y HEPABEHCTB;

* MIOHUMAaTh apU(YMETHUECKYI0 M T€OMETPHUECKYIO HMPOTPECCHI0 KaK (PYyHKIUH HATypalbHOTO
apryMeHTa; CBSI3bIBaTh apU(PMETUUYECKYIO IPOIPECCHUIO C JIMHEWHBIM POCTOM, TEOMETPUUYECKYIO0 — C
9KCIOHEHLINAJIbHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BBIHYCKHI/IK HAYUIUTCA UCIIOJIB30BAaTh HpOCTefIHIHe CIIOCOOBI NpCACTABIICHHUA W aHAJIM3a
CTAaTHUCTHUYCCKUX NaHHBIX.



BBIHYCKHI/IK INOJIYYHUT BO3MOXHOCTH HpI/IO6peCTI/I HepBOHaHaHBHHﬁ OIBIT OpraHu3alu c60pa
JaHHBIX TIpH MPOBCACHHU OIIpOCa O6HICCTB€HHOFO MHCHUS, OCYHICCTBIIATH WX aHAJIU3,
MMPpCACTABJIAThL PE3YJIbTAThl OIIPOCAa B BUJIC Ta6J'II/II_[BI, JUuarpaMMmal.

Cay4aiinble cOOBITHSI H BEPOATHOCTD
BhINYCKHUK HAYYUTCSI HAXOJUTh OTHOCUTENIBHYIO YAaCTOTY U BEPOSITHOCTh CIIYy4ailHOTO COOBITHSL.

BhINYCKHUK MOJIYYUT BO3MOXXHOCTH IPUOOPECTH OMBIT MPOBEACHUS CIYYalHBIX SKCIIEPUMEHTOB, B
TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPHOTO MOZAEIINPOBAHUS, HHTEPIPETALNH UX PE3YIbTATOB.

KomoOunaropuka

BRINYCKHUK HAy4YHWTCsl pemiaTh KOMOWHATOPHBIC 3aJa4d Ha HAXOXKJACHHE YHCiIa OOBEKTOB HIIU
KOMOHMHAIIHH.

BEITYCKHUK TIOJIYYUT BO3MOXXHOCTh HAYYUTHCS HEKOTOPBIM CIICIHAIBHBIM MPUEMAM PEIICHUS
KOMOWHATOPHBIX 3a]1au.

Harnsignas reomerpus

BrINYCKHHMK HAyYHTCS:
* pacnio3HaBaTh Ha 4YEPTEeXKaxX, PUCYHKAX, MOIEIAX M B OKPYXKAIOIIEM MHUpPE IUIOCKHE U

NPOCTPAaHCTBEHHBIC TEOMETPHUYECKUE PUTYPBI;

* BBIYHCIISATH 00BEM MPSAMOYTOIBLHOTO MapaluIelieune/1a.
BEINYCKHUK TOTYYHUT BO3MOYKHOCTE:

* HAYYUTHCSI BBIUUCIATH OOBEMBI MTPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYP, COCTABICHHBIX
U3 TIPSIMOYTOJIBHBIX MTApaJLICIICIIATICOB;

* pacro3HaBarh pa3BEPTKU KyOa, MPSMOYTOJIILHOTO Tapauiesieue 1, MPaBUIbHON MUPaMHUIB,
LWINHAPA U KOHYCA;

* CTPOUTH PA3BEPTKH KyOa M MPSMOYTOIBHOTO TapauIeIIeTUIICa;

* OMPENENSTh 10 JUHEWHBIM pa3MepaM pa3BEPTKH (PUTYPHI THHEHHBIC pa3Mepbl cCaMOi QUTYpBI
1 Ha00OPOT;

* YyIIIyOUTh U Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUIECKHUX (PHUTYpax;

* HayYUTHCS PUMEHSTh TIOHATHE PAa3BEPTKU TSI BHITTOTHEHUS MPAKTUIESCKUX PACUETOB.

I'eomeTpuyeckne purypbl

BBIHYCKHI/IK HAYYIUTCA:
¢ ITOJIB30BATHCA SA3BIKOM TCOMCTPHU JII ONHMCAHUA HNPCAMCTOB OKPYKAOMICTO MHpPAa W HX

B3aMMHOTO PaCIOI0KEHHS;

* pacro3HaBaTh M HM300pa)kaTh Ha 4YepTekax U PHCYHKaX reoMeTpuuyeckue (QUrypbl M HX
KOH(UTYpaIu;

* HAXOJWUTh 3HAYEHUS IJIUH JIMHEHHBIX JIEMEHTOB (UIYp U MX OTHOLIEHHS, TPayCHYIO MEpy
ymoB ot 0° mo 180°, mpuMeHsis onpeneneHus, CBOMCTBAa M MPU3HAKH (QUTYp M UX 3JIEMEHTOB,
OTHOIlEeHUs (uryp (paBeHCTBO, IOA00UE, CHMMETPHH, TIOBOPOT, NapaJUIEIbHBIN EPEHOC);

* ONEPUPOBATh C HAYAIBHBIMU TOHATHSAMU TPUTOHOMETPUM M BBINOJHATH 3JE€MEHTapHBIE
orepanuu HaJ QyHKIUSIMH yTIIOB;

* pelarh 3a7a4M Ha JI0Ka3aTelbCTBO, ONUPAsICh HA U3yUYEHHbIE CBOMCTBA (PUT'YP U OTHOLIEHUH
MEXJly HUIMH U IPUMEHSSI U3y4YEHHBIE METO/IbI JOKa3aTEIbCTB;

* pelIaTh HECIOKHBIE 33a4H Ha IOCTPOEHHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOEHUS C
HOMOIIBIO LIUPKYJIS U IMHEUKH;
* pemare NpocTeiine IIIAHUMETPUUECKHUE 3a1a49H B IPOCTPAHCTBE.

Brmr YCKHUK ITOJIYYUT BO3MOXKHOCTD:



* OBJAJIETh METONAaMHU pELICHHS 3a/Ja4 Ha BBIYUCICHUS U JIOKA3aTeNbCTBA: METOAOM OT
HpOTI/IBHOFO, MECTOAOM HOI[06I/I$I, METOOOM nepeGopa BapI/IaHTOB U MECTOAOM FCOMeTpI/IquKI/IX MECT
TOYEK;

* IPUOOPECTH OIBIT MPUMEHEHUS aNreOpanyeckoro 1 TPUrOHOMETPUYECKOTO anmapara u uaei
JOBHUXKCHUS HpI/I peHICHI/II/I FCOMeTqueCKHX 3aJ1a4,

* OBJIQJICTh TPAIWIIMOHHON CXEMOW PEHICHHs 3aJad Ha MOCTPOCHHUE C MOMOIIBIO IUPKYIS U
JTUHEWKU: aHAIIN3, TOCTPOCHUE, IOKA3aTeIbCTBO U UCCIICIOBAHNC;

* HAYYUTHCS pEIIaTh 33Jadd Ha TOCTPOCHHE METOOM TI'€OMETPHYECKOTO MeCTa TOYeK U
METOIOM IOI00HS;

* IPUOOPECTH OMBIT HCCIEIOBAHMUS CBONCTB IUIAHUMETPUUYECKUX (QUIYP C IOMOILBIO
KOMITBIOTEPHBIX IPOTPaMM;

* IPUOOPECTH OIBIT BBIMOJHEHHUS MPOEKTOB MO TeMaM «l eomerpudeckue npeoOpa3oBaHus Ha
I0CKOCTHY, «IlocTpoeHHE OTPE3KOB 0 (popMyIiey.

HN3mepeHue reomeTpuyecKux BeJTU4YMH

BrINYCKHUK HAYYHTCS:
* CIIOJIb30BAaTh CBOMCTBA W3MEPEHHUA JJIMH, IUIOMIAJIEM M YIIOB MpPU PEIICHUH 3aaad Ha

HAXOKJICHUE JJIMHBI OTpe3Ka, AJTUHBI OKPYKHOCTH, IUIMHBI AYTH OKPYKHOCTH, I'PaTyCHOU Mephl
yria;

* BEIYHUCIATh TUIOMIAJM TPEYTOJILHUKOB, MPSIMOYTOJIFHHUKOB, MapaijiesorpaMMOB, Tpanenui,
KPYTOB M CEKTOPOB;

* BBIYHCIITH JUTMHY OKPYXKHOCTH, JUINHY JyTH OKPYXHOCTH;

* BBIUUCIIATH JUIMHBI JTMHEWHBIX 3JIEMEHTOB (UIYyp M MX YIVIbI, UCHONB3YS (OPMYJIbI JITHHBI
OKPY>KHOCTH | JUIMHBI IYTH OKPY>KHOCTH, (pOpMyIIBI iomaneit Gpuryp;

* pemraTh 33/1a4M Ha J0Ka3aTeNIbCTBO C HCHONB30BaHUEM (DOPMYIT JUTMHBI OKPYKHOCTH U JUTHHBI
IYTH OKPY>KHOCTH, popMy: mommaneit puryp;

* pemarth TMPAKTHYECKUE 3a7a4d, CBS3aHHBIE C HAXOXKICHHEM TE€OMETPHUYECKUX BEIUYHH
(Mcnonb3ys Ipu HEOOXOMMOCTHU CIIPABOYHHUKH M TEXHHYECKHE CPENICTBA).
BBIIIyCKHUK TIQIYYUT BO3MOXHOCTE HAYYUTLCS:

* BRIYUCIATh IUIOMIAAN  (UTYp, COCTAaBICHHBIX M3 JBYX WIH Ooiee NpsSMOYTOJIbHUKOB,
napajieIorpaMMOB, TPEYTOJIBHUKOB, KpyTra U CEKTOPa;

* BEIYMCIIATh IUIOMIAJM MHOTOYTOJBHHUKOB, WCIIONB3ys OTHOIIEHHUS PAaBHOBEIUKOCTH U
PaBHOCOCTABICHHOCTH;

* IPUMEHATH aireOpanyecKuii M TPUTOHOMETPUUECKUN ammapaT W HJEU JBWXKECHUS NpU
pelIeHNH 331249 Ha BEIYUCIICHHE TUTOIAACH MHOTOYTOJIbHIKOB.

Koopaunarsi

BeinycKHUK HayquTCs:

¢ BBIYUCIIATD JJIMHY OTPE3Ka 110 KOOpAMHATaAM €ro KOHIOB; BbIYUCIIATH KOOPAWUHATBI CCPCINHBI
OTpE3Ka;

* MCIOJIb30BaTh KOOPAMHATHBIN METOJ Il U3Y4YEHUS CBOMCTB IIPSIMBIX U OKPYKHOCTEH.
BBIHVCKHPIK TIOJIVUUT BOSMOKXHOCTB.

* OBJIAACTH KOOp,Z[I/IHaTHBIM METOAOM peIHeHI/ISI 3aJa4 Ha BBIYHUCJICHHUA U JOKAa3aTCJIbCTBA,

hd HpI/IO6peCTI/I OIIBIT UCITIOJIB30BAHUS KOMHLIOTCpHBIX nporpaMM JIA aHAJIN3a YaCTHBIX cnyqaeB
B3aMMHOTI'O PACIIOJIOXKCHUA OKp}’)KHOCTCﬁ " IIPSMBIX

* IPUOOPECTH OMBIT BBHIMIOJIHEHUS MPOEKTOB Ha TeMmy «lIpuMeHeHHe KOOpAMHATHOTO METona
HpI/I peHIeHI/II/I 3a1a4 Ha BBIYUCIICHUA U JOKA3aTCJIbCTBA)).

BekTopbl

BrINYyCKHHMK HAYYHUTCS:



* OIIEPUPOBATH C BEKTOPAMU: HAXOAWTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEACHUIO 3aIaHHOIO BEKTOPA HA YUCIIO;

* HaXOIUTb JI1 BEKTOPOB, 33[JaHHBIX KOOPIMHATAMM: JJIUHY BEKTOpA, KOOPAMHATHI CyMMBI U
pasHOCTH JBYX U 0ojiee BEKTOPOB, KOOPIMHATHI MPOU3BEIACHUS BEKTOpA HA YHUCIO, IPUMEHSS MPH
HE00XOMMOCTH COYETATEIbHBIN, IEPEMECTUTENbHBIN U paCIPENeIUTEIbHBIN 3aKOHBI;

* BBIYHUCIIATD CKaJSIPHOE IPOM3BEACHHE BEKTOPOB, HAXOOUTh YIOJd MEXIy BEKTOpamH,
YCTaHABIIMBAaTh NEPIEHAUKYIAPHOCTD MPAMBIX.

BhIyCKHUK NOJYYUT BO3MOKHOCTB:

* OBJIQJICTh BEKTOPHBIM METOIOM JJIsl PEILICHUS 3a/1a4 Ha BEIYMCIICHUS U I0Ka3aTelIbCTBA;

* IPUOOPECTH ONBIT BBHINOJIHEHMSI NMPOEKTOB HAa TEMY «IIPUMEHEHHE BEKTOPHOIO METOoAa Mpu
pEILICHNH 3a[1a4 Ha BBIYUCIICHUS U I0KA3aTENbCTBAY.

HpeHMETHbIMPl pe3yjabTaTaMi U3yUCHUA IPEAMETA «MaremaTukay 1o rogam O6y‘leHI/I$I
SABJIAIOTCA CIICAYIOIHUEC YMCHUS.

5-i kaacce

Hcnonvzosams opru pPEeIICHMMUM MAaTCMAaTHYCCKUX 3aaad, HuX 00OCHOBaHHH U IIPOBEPKE

HaWJICHHOT'O PEIICHUSI 3HAHUE:

- Ha3BaHUH W MOCJIEIOBATEILHOCTH YHUCEN B HaTypajabHOM psay B nipeaenax 1 000 000
(c KaKoro YMciIa HAYMHACTCS ITOT Psifl, KaK 00pa3yeTcs KakI0€ CIeAYIOIee YUCIO B 3TOM PSAY);

- Kak o0pasyercs Kax/as clenyromas CuéTHas eIMHUIIA;

- Ha3BaHU U MOCIIEOBATEILHOCTh Pa3psI0B B 3aMHCH YUCIIA;

- Ha3BaHUs U MOCJEI0BATENbHOCTh MEPBBIX TPEX KIIACCOB;

- CKOJIBKO Pa3ps/I0B COAECPKUTCS B KaKJIOM KIIacCe;

- COOTHOUICHHE MEXAY pa3psaiaMu;

- CKOJIBKO €/IMHHUII KaXKJI0TO KJIacca COJAEPIKUTCS B 3alUCH YUCIIA;

- KaK yCTpOE€Ha MO3UIIMOHHAS IECITHYHASI CHCTEMa CUUCIICHUS;

- €IMHULIBI M3MEPEHHUs BENWYHMH (IJIMHA, Macca, BpeMs, IUION[a/b), COOTHOIIEHUS
MEXIy HUMH;

- (YHKIIMOHAJIBHOU CBSI3U MEXKIYy TpYyNIaMy BEJIUYUH (LI€Ha, KOJIMYECTBO, CTOUMOCTH;
CKOPOCTb, BPEMS, pPACCTOSTHUE; TIPOM3BOIUTEIHHOCTh TPY/Ja, BpeMs paboThl, paboTa).

Buinonname yctubie Bbrumcienuss (B mpenenax 1 000 000) B ciydasix, CBOOUMBIX K

BeIUUCIEHUSIM B mipenenax 100, ¥ muchMEHHbIE BBHIYMCICHUS B OCTAJBHBIX CIIy4asx; BBITOIHSATH
IPOBEPKY NMPABUIBHOCTH BBIYMCICHUH;

- evinonHams yMHOXkenue u neienue ¢ 1 000;

- 8bIYUCTAMb 3HAYEHUS] YHCIOBBIX BBIPAXEHUH, coaepkammx 3—4 JEeUCTBUS CO
CKOOKaMH U 0€3 HHX;

- PAcKiaoblieamsy HATypaaTbHOE YUCIIO HA MPOCTHIE MHOXKHTEIIH;

- HaxoOoums HAWOOJBIIUN OOIMMI JeIUTeNh W HaWMEHbIIEe oO0Inee KpaTHOe
HECKOJIbKUX YHCEI;

- peutams MPOCTHIC U COCTABHBIC TCKCTOBBIC 3a/1a9H;

- BbLINUCHIBANDb MHOXECTBO BCEBO3MOXKHBIX PE3YJbTaTOB (MCXOAOB) MPOCTEUIIHX
CITy9aifHBIX SKCIIEPUMEHTOB;

- HAaxo0ums BEPOSITHOCTH MPOCTEUIITUX CITyIaHBIX COOBITHIA;

- pewiams yOOOHBIM 1aJisi ce0s crmocoOoM (B TOM YHMCJIE€ W C MOMOMIbIO TAaOMHIl U
rpadoB) KOMOWHATOPHBIC 3aJa4l: HA MEPECTAHOBKY M3 TPEX AJIEMEHTOB, MPABUJIO MPOU3BEIACHHUS,
YCTaHOBJICHHME YHUCJIA TTap Ha MHOXECTBE M3 3—5 3JIEMEHTOB;

- pewiams yOOOHBIM 17t ce0si cmocoOoM (B TOM YHCJIE W C MOMOMIbIO TAaONHIl U
rpadoB) JIOTHYECKHE 33]1auH, CoepIKaIIne He OoJiee TPEX BHICKA3bIBAHUH;



- yumams WHGPOPMALINIO, 3aMMKMCAHHYI0 C TIOMOIIBIO JIMHEWHBIX, CTONOYATHIX H
KpPYTOBBIX JUATPaAMM;

- cmpoums POCTEHIINE IMHEHHBIE, CTOI0YaThIe U KPYTOBbIE TUAarpPaMMBI;

- HaxoO0umu PEIICHUS «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33]1a4, B KOTOPBIX HCIIONIB3YIOTCS

MaTeMAaTUYICCKUC CPEACTBA,

- co30aéamb TIPOLYKT (pe3ynbTaT MPOEKTHOW IESTENBHOCTH), U1 W3Y4YEHHUS U ONMMCAHMS
KOTOPOTO MCIOJIb3YIOTCSl MaTEMaTUuE€CKUE CPENICTBA.

6-ii KJ1acc

Hcnonvzosamo opu pEeIICHMM MAaTCMAaTHYCCKUX 3aaad, HX 00OCHOBaHMH U IIPOBEPKE

HAWJICHHOTO pELICHUsI 3HAHHE O:

- NECATUYHBIX APOOsSX U NMpaBUiaxX JEHCTBUI C HUMU;

- OTHOULIEHUSAX U MPONOPLHUX; OCHOBHOM CBOMCTBE IIPOIOPLIUH;

- MpsIMON U 0OPAaTHOM MPONOPLIMOHANBHBIX 3aBUCUMOCTSX U UX CBOWCTBAX;

- IIPOLEHTAX;

- LEJBIX U POOHBIX OTPULIATEIBHBIX YHCIIAX; PAlHOHAIBHBIX YHCIIAX;

- MIPaBUJIE CPABHEHUS PALlMOHAIBHBIX YHCEIT;

- IPAaBWJIaX BBIIOJIHEHUS OIEpalui HaJ palUOHAJIbHBIMU YHCIIAMH; CBOMCTBAX
onepauui.

— Cpasnueamu AeCSITUYHbBIE JpOOH;

- 8bINONHAMb ONEPALIUH HAJ JECATUYHBIMU JIPOOSIMU;

- npeobpazoevieams NECATUIHYIO IpoOb B 0OBIKHOBEHHYIO U HA000pOT;

- OKpy2nisimy LeIIble YKcia U AECITUYHbIE IpOoOH;

- Haxooums TPUONMKEHHBIE 3HAUCHUS BEJIMUUH C HETOCTATKOM M N30BITKOM;

- 8bINONHAMb TIPUOTMHKEHHBIE BBIYMCIICHUS U OLIEHKY YHCIOBOIO BBIPAXKEHUS;

- Oenums YUCIIO B JAaHHOM OTHOILIECHUH;

- HAaxoOumsv HEN3BECTHBIN YJIEH MPONOPLIMH;

- HaxoO0umv JAHHOE KOJIMYECTBO IPOLEHTOB OT YUCJIAa U YUCIO [0 HU3BECTHOMY
KOJINYECTBY IPOLEHTOB OT HETO;

- HAaxoO0umau,, CKOJIBKO MPOLIEHTOB OJITHO YMCJIO COCTABISAET OT APYTOro;

- yeenuuueams 1 yMEHbIIATh YKCIIO HAa JAHHOE KOJIMYECTBO MPOLICHTOB;

- peuiams TEKCTOBBIE 34144 HA OTHOLLECHHUS], IPOIIOPLIUU U IIPOLICHTBHI;

- cpasHuéams 1Ba PALMOHAIBHBIX YHCIIA;

- 8bINOAHAMb ONEPALMN HAJ PALMOHAIBHBIMU YHCIIAMM, HCIOJIb30BaTh CBOMCTBA
onepauuii s yIpoIeHUs BBIYUCICHUH;

- pewams KOMOMHATOPHBIE 3a]a4M C IIOMOIIBIO ITPABUJIA YMHOXKEHHUS,;

- Haxooums BEPOATHOCTHU NMPOCTEHIINX CIyYalHBIX COOBITHIA;

- peuiams TPOCTEHUINE 33/1a4H HA OCEBYIO U LICHTPAJIbHYIO0 CHUMMETPHIO;

- pewams TPOCTEHIINE 3aa4yd Ha pa3pe3aHHe M COCTABICHHE TI'€OMETPHYECKHX
duryp;

- HaxoOums PEUICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
UCIIOJIb3YIOTCSl MATEMaTHYECKHUE CPELICTBA;
- co30aéams TPOAYKT (pe3ylbTaT MPOEKTHOM NEATEIbHOCTH), U U3YyUEHUS U ONMHCAHMS
KOTOPOTO HCIOJIB3YIOTCSl MATEMAaTHYECKUE CPENCTBA.

7-i1 kiaace. Aaredpa



Hcnonvzosams npu pPCeHICHUM MAaTCMATUYCCKUX 3alad, HUX 000CHOBAaHHHM H IIPOBEPKE
Haﬁ,[[eHHOFO PCUICHUA 3HAHHUC O:

- HaTypaJbHBIX, LEIbIX, PALIMOHATIBHBIX, UPPALIMOHANBHBIX, TEHCTBUTENBHBIX YHCIaX;

- CTETNEHU C HATypaJTbHBIMH ITOKA3aTEIIIMU M KX CBONCTBAX;

- OJTHOUJIEHAX U MpaBUJIAX JIECUCTBUI C HUMU;

- MHOTOYIEHAX U MPaBWJIAX JECUCTBUN C HUMU;

- (dhopmynax COKpamEéHHOTO YMHOKEHUS,

- TOXKIECTBAX; METOAAX J0Ka3aTelIbCTBA TOXK/ICCTB;

- JMHEWHBIX YPAaBHEHUSX C OJTHOM HEM3BECTHOW U METOAAX UX PEILICHHUS;

- cucTeMax JABYX JIMHEHHBIX YpaBHEHHMH C JIByMS HEU3BECTHBIMH M METOJAX HX
peuieHusl.

- Boinonname neficTBus ¢ OMHOYWICHAMH ¥ MHOTOWJICHAM;

- V3HA6ambs B BBIPAKECHUAX (POPMYIBI COKPAIIEHHOTO YMHOXCHHSI U IPUMEHSITh UX;

- pack1aobiéams MHOTOWICHBI HA MHOXKUTEH;

- 8bINONIHAMb TOXIECTBEHHBIC MPEOOPa30BaHUS IENIBIX AITeOPANIECKUX BRIPAKCHUH;

- 00Ka3b16ams TPOCTEHUIIINE TOXKIECTBA;

- HAX0O0UMb YUCIO0 COUCTAHUM U YUCIIO PAa3MEILICHUI;

- pewiamsb TUHEHHBIC YPaBHEHUSI C OJJHOM HEU3BECTHOM;

- pewiamsb CUCTEMBbl ABYX JIMHEWHBIX YpPaBHEHUU C JABYMSI HEM3BECTHBIMH METOAOM
TOJICTAHOBKHU M METOJIOM aJITeOpandecKOTO CIOKCHHS;

- peuiams TEKCTOBBIE 3a/1a4H C MIOMOILBIO JIMHEHHBIX YPABHEHUI U CUCTEM;

- Hax00umsv PEUICHUS («KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJlad, B KOTOPBIX
WCIIOJIB3YIOTCS MAaTEMaTHYEeCKUE CPEICTBA;
- co30aéams TPOAYKT (pe3ynbTaT MPOEKTHOW AEATEeIbHOCTH), IJIA U3YyUYEHUS W OMHCAHUS
KOTOPOTO MCIOJIb3YIOTCSl MAaTeMaTUUECKUE CPENICTBA.

7-i1 kaacc. I'eomerpust

Hcnonvzosamo opu pEeIICHMM MAaTCMAaTHYCCKUX 3aaad, HX 00OCHOBaHMH U IIPOBEPKE

HAWJICHHOTO PELICHUsI 3HAHUE O:

- OCHOBHBIX T'€OMETPUYECKUX IOHATHAX: TOYKA, MpsiMasi, INIOCKOCTh, JIy4, OTPE30K,
JIOMaHasi, MHOI'OYTOJIbHUK;

- OTIpe/IETICHUH yIIa, OMCCEKTPUCHI YITIa, CMEXHBIX U BEPTUKAJIbHBIX YIJIOB;

- CBOMCTBAaX CMEKHBIX U BEPTUKAJIbHBIX YIVIOB;

- OTIpEeNICICHUN  PAaBEHCTBA TE€OMETPHUYECKUX (UTyp; TMpPHU3HAKAX PaBEHCTBA
TPEYTOJIbHUKOB;

- TeOMETPUUECKUX MECTax TOUeK; OMCCEKTpUCe yIlla U CEpeIMHHOM MEePIEeHANKYISpe
K OTPE3KY KaK T€OMETPUYECKUX MECTAX TOYECK;

- ONpENEIICHUN MapaJUIeNIbHBIX MPSIMBIX; NPU3HAKAX U CBOWCTBAX IapajuICIbHBIX
IPSIMBIX;

- AKCHOME NapAJIIEIIbHOCTH U €€ KPaTKON UCTOPHUU;

- (dbopMyIie CyMMBbI YITIOB TPEYTOJIbHHKA;

- OIPEIEIICHUH U CBOMCTBAX CPEAHEN JIMHUU TPEYTOJIbHUKA,

- teopeme Daeca.

- IIpumensams CBOMCTBA CMEKHBIX U BEPTUKAJIbHBIX YIVIOB IIPH PEIICHUH 3a]1a4;

- HaxoOumv B KOHKPETHBIX CUTYyallUSX paBHbIE TPEYTrOJbHUKH U JOKa3bIBaTh HX
PaBEHCTBO;

- YCMaHaenueams MapajlIeIbHOCTh NMPSAMBIX M IPUMEHATh CBOMCTBA NapaljiesIbHbBIX
IpPSIMBIX;

- npuUMeHamsb TEOPEMY O CYMME YITIOB TPEYTOJIbHHKA,

- UCNONb306aMb TEOPEMY O CPEIHEH JMHUU TpeyroibHUKa U teopemy Paneca npu



pELIeHNH 3aa4;
- HaxoOumv PELIEHUS (OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/Jad, B KOTOPBIX

UCIIOJIB3YIOTCSl MAaTEMaTUYECKHUE CPEJICTBA;

- co30aéamv TPOAYKT (pe3ylbTaT MPOEKTHOW AEATEIbHOCTH), U U3YyUEHUS U ONHMCAHMS

KOTOPOTO HUCIIOJIb3YIOTCSl MaTeMaTHUECKHE CPE/ICTBA.

8-if k1acc. Anredpa

Hcnonvzosamo opu pEeIICHMM MAaTCMaTHYCCKUX 3aaad, HX 00OCHOBaHMHU U IIPOBEPKE

HaWJICHHOTO pEUICHUsI 3HAHHE O:

- anreOpanvecKkoi TpoOr; OCHOBHOM CBOMCTBE ApOOH;
- MpaBUJIax JACHCTBHM ¢ anredpandecKuMu ApoOsMH;

- CTETICHSX C IIETTBIMU TTOKa3aTeIIIMHI U UX CBOWCTBAX;
- CTaHJAPTHOM BHJIC YHCIIA;

_ _ 2 V==
- ynkmmax Y = ke +b , V=X X | UX CBOMCTBax W rpadukax;

- MOHATUY KBaJIPaTHOTO KOPHS ¥ apU(PMETUIECKOTO KBaJPAaTHOTO KOPHS;
- CBOMCTBax apu(PMEeTHYECKUX KBAJAPATHBIX KOPHEH;

- ynxmun Y T Jx , €€ CBOMCTBAxX U rpaduKe;

- (bopmyne sl KOpHEH KBapaTHOIO ypaBHEHMS,

- Teopeme Bueta 1 npuBeAEHHOTO U 00IIET0 KBaPaTHOTO YPaBHEHMS,

- OCHOBHBIX METO/aX pEIICHHUS IEeNbIX paIlMOHAIBHBIX YpaBHEHH: METOe
pa3JIoKeHNs Ha MHOKUTEIN U METO/1e 3aMEHbI HEU3BECTHOM;

- METO/IE peIIeHUs IPOOHBIX PAllMOHATBHBIX YPaBHEHUH;

- OCHOBHBIX METO/IaX PEIIEHHs CUCTEM PALIMOHATIBHBIX YPAaBHEHUH.

- Cokpawamye anredpandeckue qpoou;

- 8bINONHAMb APU(PMETUUECKUE IEUCTBUS C aJIreOpandecKuMu Ipo0simMu;

- UCNONb306aMb CBOMCTBA CTETIEHEH C LIEJIBIMU NTOKA3aTeNIIMU MPU PEIIEHUH 3a]1ay;

- 3anucebléamy YMCIa B CTAHIAPTHOM BUJIE;

- 8bINONHAMb TOXKACCTBEHHBIE TIPEOOPA30BAHMS PALIMOHATHLHBIX BRIPAKECHHIA,

2 y=—

y=hketh , V=X X Y UCHONB30BaTh HX

- cmpoums Tpapuku  QyHKIHN
CBOWCTBA IPH PEIICHUH 3a]1a4;
- gbiyucaAms apuPMeTHIeCKre KBaIpaTHbIe KOPHU;

- npumMeHsmb CBOMCTBA apu(PMETUUECKUX KBAJAPATHBIX KOPHEHN MpHU PELIeHUH 33/1a4;

- cmpoums Tpaduk Gyskmm Y Vx Y MCIOJIb30BaTh €r0 CBOMCTBA MPU PELIEHUU
3aja4;

- peuwiamsb KBAIpaTHbIE YPABHECHUS;

- npumensims TEOpeMy Buera npu pelieHuu 3aaay;

- pewiams UEbIe PallMOHAJIBHBIE YPAaBHEHUSI METOIOM Pa3JIOKEHUS HA MHOXKUTEIU U
METOAOM 3aMEHbI HEM3BECTHOIA;

- peuiams NPOOHBIC YPaBHCHUS;

- peuiams CUCTEMBI PallMOHAJIBHBIX YPAaBHEHU;

- peuwiamsb TEKCTOBBIE 3a7a4H C MOMONIIBIO KBAIPATHBIX U PAIIMOHAJIbHBIX YPABHEHHUIN 1
HX CHCTEM;

- Hax00umsv PEUICHUS («KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJlad, B KOTOPBIX
HCTOJIB3YIOTCA MAaTEMaTH4eCKUE CPEICTBA;
- co30aéams TPOAYKT (pe3ynbTaT MPOEKTHOW AEATEeIbHOCTH), IJIA U3YyUEHUS U OMHCAHUS
KOTOPOTO UCIIOIB3YIOTCS MATEMAaTHYECKUE CPEICTBA.



8-i1 ki1acc. I'eomerpus

Hcnonvzosams Tpu pelICHMM MaTEMAaTUYECKUX 3ajad, UX OOOCHOBAaHMUM M IIPOBEPKE
HAWJICHHOTO PELICHUsI 3HAHUE O:

- olpesieNIeHUH MapaJiiesiorpamma, pomoa, IpsMOyTroJIbHUKA, KBaJpaTa; UX CBOMCTBAX
Y TIPU3HAKAX;

- ONpENECICHUN TpANCLMK; 3JIEMEHTax Tpaleluu; TEOopeMe O CpeaHed JIMHUHU
Tparnenny;

- OIIpENEIIEHUH OKPYKHOCTH, KpPyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YTIIOB, CBSI3aHHBIX C OKPYHOCTHIO;

- OIIPEIECIICHUH U CBOMCTBAX KAaCaTEJIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JBYX
KacaTeJbHbIX, IPOBEIEHHBIX U3 OJHOM TOUKH;

- ONPEJEICHUH BIIMCAHHON U ONMCAaHHOM OKPY>KHOCTEH, UX CBOMCTBAX;

- ONpEeNeICHU  TPUTOHOMETpUYECKHe  (YHKIMH  OCTPOTrO  YIVIa, OCHOBHBIX
COOTHOIICHUI MEXy HUMU;

- MpUEMAX PEMICHUS NPSMOYTOJIBHBIX TPEYTOJIbHUKOB;

- TPUTOHOMETpUYECKHX PyHKIUAX yrioB ot 0 1o 180°;

- TEOpeMe KOCHHYCOB U TEOPEME CHHYCOB;

- IpUEMax PELICHUs TPOU3BOJIbHBIX TPEYTOIbHHUKOB;

- (dbopmynax 1is TUIOMIAAN TPEYToJIbHUKA, TapajuleorpaMMa, Tpaneluu;

- teopeme [Iudaropa.

- Ilpumensimy TIPU3HAKU U CBOWCTBa MapaijenorpaMma, pom0Oa, NpsIMOYTOJIBHUKA,
KBaJlpara IIpU PEIICHUY 3a7a4;

- pewiams TIPOCTEHUIINE 3aJa4U HA TPAICLHIO;

- Haxooums TPayCHYI0 MEpy YIVIOB, CBSI3aHHBIX C OKPYKHOCTBIO; YCTaHABIMBATh UX

PaBEHCTBO;

- NpUMeHsmsb CBOMCTBA KacaTeIbHbBIX K OKPYKHOCTHU MPU PEUICHUH 3a]1a4;

- peuwiams 3a]a4i Ha BIIMCAHHYIO U ONMCAHHYIO OKPY’KHOCTB;

- 8bINONHAMbL OCHOBHBIE TE€OMETPHUUYECKHE TOCTPOCHUS C TOMOIIBI0 LHUPKYIsS U
JIMHEUKH;

- HaxoOumsv 3HAYEHUS] TPUTOHOMETPUUIECCKUX (YHKIIM OCTPOTO yIJia Yepe3 CTOPOHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NpUMeHsAmMb  COOTHOILCHUS MEXAY TPUTOHOMETPUYECKUMU (DYHKIUSAMU TPHU
peICHMKU 3aaa4; B YaCTHOCTHU, IO 3HAYCHUIO OJIHOfl u3 (i)YHKHI/II\/JI HaXOOUTh 3HAYCHUA BCEX
OCTaJIbHBIX;

- peuiams MPSIMOYTOJIbHBIE TPEYTOIBHUKH;

- c600ums PaboTy ¢ TpuroHoMerpudeckumu (yukmusmu yrioB or 0 mo 180°
CJIy4aro OCTPBIX YIJIOB;

- npumensims TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IIPH PEIICHUH 3a]1ay;

- pewams TPON3BOIBHBIC TPEYTOIHHHUKH,

- HaxoO0umbu TJIOMAAN TPEYTOJILHUKOB, MapaieIorpaMMOB, TPaTeIHii;

- npumensims Teopemy Iludaropa nmpu pemennn 3anad;

- HAxXo0umw MPOCTEHIITNE TEOMETPHUUECKUAE BEPOSITHOCTH;

- HaxoOumsv PEIIEHUS («KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX
WCTIOB3YIOTCS MaTeMaTHYECKUE CPENICTRA,

- coz0asams TPOAYKT (pe3ysibTar NPOCKTHOW JEATEIBHOCTH), JUISl W3YYCHUS U
OTIHMCAHMsI KOTOPOTO MCTIONB3YIOTCS MaTeMaTuIeCcKUe CPEICTBA.

9-if k1acc. Aaredpa



Hcnonvzosams pu pCHICHUU MATCMATUYCCKHUX 3alaqd, UX 000CHOBAaHHH U IMPOBEPKE HalJIEHHOTO
PCUHICHHA 3HAHUC O:

- CBOMCTBAX YNCJIOBBIX HEPABEHCTB;

- MeTOJlaX PeLIeHUs JINHEHHBIX HEPABEHCTB;

- CBOMCTBaX KBaJpaTUYHOMN (PyHKIIMH;

- METO/AX PEUICHUS KBAJAPaTHBIX HEPABEHCTB;

- METO/Ie MIHTEPBAJIOB Ul PELICHUS PALlMOHAIbHBIX HEPABEHCTB;
- METOJjaX PEIEHUsI CUCTEM HEPABEHCTB;

- cBoiicTBax 1 rpaduke GyHkmus ¥ ¥ " IIPY HATyPAJILHOM 71

- ONPEIEICHUHN U CBOMCTBaX KOPHEU CTENEHH 71;

- CTENEHSX C PAlMOHAJIIBHBIMU IT0KA3aTENSIMH U UX CBOMCTBAX;

- OTIpEICIEHUN ¥ OCHOBHBIX CBOMCTBaxX apu(pMeTHUYeCcKoil mporpeccun; Gopmyie s
HaXOXKACHHS CyMMBI €€ HECKOJIBKMX IIEPBBIX YICHOB;

- OTIpeJICIEHUN U OCHOBHBIX CBOMCTBAaX I'€OMETPUYECKOil mporpeccuu; ¢opmyne s
HAaX0XKJICHHsI CYMMBI €€ HECKOJIBKMX IIEPBBIX YJICHOB;

- ¢bopmyne g cyMMbl OECKOHEYHON reOMETPHUECKON MPOrpecCUuy CO 3HaMEHATelleM,
MEHBIIUM I10 MOJYJIIO €AUHULIBI.

- Hcnonv3oeame CBONCTBA YMCIOBBIX HEPABEHCTB 11 IPe0oOpa30BaHMs HEPABEHCTB;

- 0oKazvleams MPOCTENININE HEPABEHCTBA,;

- peuwiamp JTMHEWHbIE HEPABCHCTBA,

- cmpoumb TpaUK KBaIpaTHUHONW (QYHKLUHU U UCTIONB30BaTh €ro MpH PEeLICHUHU 3a7a4;

- peuiams KBaJIpaTHbIC HEPABEHCTBA;

- peuwiamsb PalOHAJIBHBIC HEPABEHCTBA METOOM MHTEPBAJIOB;

- peuiamsb CUCTEMbBI HEPABEHCTB;

- cmpoums rpaduk yskupH ¥ X " MIPU HaTYpaJbHOM 7 U HUCHOJIb30BATh €r0 MPHU
pelIeHuu 3aj1a4;

- Haxoo0ums KOPHU CTETICHU 1

- UCNnoIb306amsb CBOMCTBA KOPHEH CTETICHH 71 TIPU TOXKIECTBEHHBIX IPE0Opa30OBaAHUIX;

- HaxoOumu 3HAYEHUsI CTENIEHEH C pallMOHaJIbHBIMU MTOKAa3aTeNsIMU;

- peuiams OCHOBHBIE 33/1a41 Ha apU(PMETUYECKYIO U TE€OMETPHUUECKYIO TPOTPECCHH;

- Haxooums CyMMYy OECKOHEYHOH T'€OMETPHUYECKOM MpPOTPEecCHH CO 3HaMEHaTeleM,
MEHBIIIUM 10 MOJTYJTIO €TUHUIIBI;

- HaxoOums PEUIeHHUs] <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIb3YIOTCSI MATEMaTUYECKHUE CPEJICTBA;

- co30aéams TPONYKT (pe3yapTaT MPOEKTHOM NEeATENbHOCTH), AN H3YYEHHS U
OMMCaHUs1 KOTOPOTO UCIIONb3YIOTCSl MaTEMaTHUECKUE CPEICTBA.

9-ii kaacc. l'eomerpust

Hcnonvzosams npu pCHICHUU MATCMATUYCCKHUX 3alad, UX 000CHOBAaHHUH U IMPOBECPKE HaﬁHeHHOFO

peUiCHusT 3HAHUC O:

- pU3HaKax Moo0us TPeyroJbHUKOB;

- TE€OpeMe O MPOMOPLUUOHAIBHBIX OTPE3KaX;

- CBOWCTBE OMCCEKTPHUCHI TPEYTOJIbHHKA;

- MIPONOPLIMOHAJIBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- IPONOPLMOHAIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOIICHUH IUIoIaiei Mo100HBIX MHOTOYTOJIbHUKOB;

- CBOMCTBAaxX MpaBUJIbHBIX MHOTOYTOJBHUKOB; CBA3M MEXAY CTOPOHOM MpaBUIBLHOIO
MHOTOYTOJIbHUKA U paJilyCaMy BIIMCAHHOTO U ONHCAaHHOTO KPYTOB;

- OTIpeICIIEHUH JUTMHBI OKPYKHOCTH U (hopMyIie JJisi €€ BEIYUCIICHHUS,



- (dopmyIie monaaM NpaBUIbHOTO MHOTOYTOJIbHUKA;

- OIIPEAETICHUN IUIOMAnM Kpyra u Qopmyne s e€ BbUHCICHUS; (Gopmyne s
BBIUMCJICHMSI IUIOIAACH YacTe! KpyTa;

- IIpaBWJI€ HAXOXKJIEHUS CyMMBbl U PA3HOCTU BEKTOPOB, IPOU3BENEHUS BEKTOpa Ha
CKaJIIp; CBOMCTBA ATUX OIEpaluii;

- OIIpEEIEHUHN KOOPAUHAT BEKTOpPAa U METOJaX UX HAXOXKICHUS;

- IpaBUJIe BHIMOJHEHHUH Onepannii HaJl BEKTOpaMHU B KOOPIUHATHOU (opMme;

- OIIPEJICIIEHUH CKAJSIPHOTO IPOU3BEIECHHSI BEKTOPOB U (POPMYJIE [Tl €T0 HaXOXKACHUS;

- CBSI3M MEXAY KOOpAUHATaMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPIWHATHBIM METO/AX PEUICHHSI TEOMETPUUECKHX 3aay.

- ¢opmynax o00bEMa OCHOBHBIX TNPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (QUryp:
napaienenurnesa, Kyoa, mapa, HHWIMHAPA, KOHYyCa.

- Ipumenamo ipu3HaKu Mo00Us TPEYTOJLHUKOB MIPH PELICHUH 3a]1a4;

- pewiams TPOCTENIINE 3aJaul Ha PONOPLIMOHATIBHBIE OTPE3KH;

- peuiams TPOCTEHIINE 3aJa4u Ha IPaBUIIbHbIE MHOTOYTOJIbHUKH;

- Haxoo0umu JUIMHY OKPY’KHOCTH, IIJIOLIA(b KPyTa U €ro YacTew;

- 8bINONHAMb ONEPALIH HAJl BEKTOPAMU B T€OMETPUUYECKON U KOOpAMHATHOH (opme;

- HaxoOumsv CKaJIIPHOE IMPOU3BEIECHNUE BEKTOPOB M IMPUMEHATH €r0 JUIsl HaXOXKACHUS
Pa3IUYHBIX TEOMETPUYECKHUX BEIUYUH;

- peuiamsb TEOMETPUUECKHUE 3a7a4l BEKTOPHBIM U KOOPAMHATHBIM METOI0M;

- npumensAmb  TEOMETPHUUYECKHE IpeoOpa3oBaHMs IUIOCKOCTH IPH  PELICHUU
TFeOMETPUUYECKHX 3a/ay;

- Haxooums OO0BEMBI OCHOBHBIX TPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX (UTYp:
napajenenunena, kyoa, mapa, LHIMHIPA, KOHyCa;

- Haxooums PEUICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajad, B KOTOPBIX
UCIOJIb3YIOTCSI MATEMaTHYECKHUE CPELICTBA;
- coz0asams TPOLYKT (PE3yNbTaT MPOEKTHON AEATENbHOCTH), AJS HU3yYEHUS U ONHUCAHUSA
KOTOpOTO HCIOJIb3YIOTCSI MaTEMaTHUECKHE CPEICTBA.

7.Conep:kanue NporpaMmbl
5 kaace

Hamypanvhote yucna. HarypaibHelii psan. [lecatnanas cucreMa cuucieHus. ApudmeTnaeckue
JEHCTBUSI C HaTypallbHBIMU YrciiaMu. CBOMCTBA aprU(PMETHUECKUX JEHCTBHMA.

Jlenenre ¢ ocTaTKoM.

Jpodu. O0sikHOBeHHBIE IpoOH. CpaBHEHNE OOBIKHOBEHHBIX JIpoOei. ApudmeTndecKue qeicTBUs
¢ OOBIKHOBEHHBIMHU JPOOSMHU.

Hecstuunsie npodu. CpaBHEHUE NECATUUHBIX IpoOel. ApudMeTndecKre qeicTBUs C
JeCATHYHBIMU Apo0simu. [IpencraBnenne nqecaTuaHoi Apoou B BUE OOBIKHOBEHHON APOOH U
OOBIKHOBEHHOI B BUJIE JIECATUYHOM.

[IporeHThI; HAXOXKACHUE MPOILIEHTOB OT BEIMYUHBI U BEIMYMHBI 110 €€ MPOLICHTaM.

Pemenne TekcTOBBIX 3a/1a4 apU(PMETHICCKUMHE CIIOCOOaMHU.

Anzebpauueckue gviparxcenusn. bykBeHHbIE BbIpaXXEHUs (BbIPAKEHUS C IEPEMEHHBIMU ).
JlommycTrMble 3HaUCHUS IEpeMEHHBIX. YUCIIOBBIC ITOICTAHOBKY B OYKBEHHOE BBIpasKECHUE.
Beraucnenus mo ¢popmynam. bykBeHHas 3amuch CBOWCTB apu(PMETHUESCKUX TCHCTBUH.

Ypasnenua. Ypasuenue c oqHol nepemeHHoil. KopeHb ypaBHEHHS.
Pemenre TekCTOBBIX 3a/1a4 areOpandecKuM CrocoooM.

Hacznaonan zeomempusn. HarnsgHoe mnpenctabieHue o (GUTYpax Ha TUIOCKOCTH: TpsiMasi, OTPE3OK,
Jy4, YroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. UeThIpEXYTrONbHUK, TPSIMOYTOJIbHUK, KBAAPAT.



JlnuHa otpeska. [lepumerp MHOTOYTONIBHUKA. EqMHUIIBI n3MepeHus [UTHHBL. M3Mepenue JIMHbI
OTpe3Ka, MOCTPOCHUE OTPE3Ka 3aJaHHOM [UINHBI.

Buns! ymiios. I'panycHas Mepa ymia. Mi3MepeHne U MOCTPOCHUE YIIOB C TIOMOLIBIO TPAHCIIOPTHPA.
buccekrpuca yrna.

[onsTre mnowmaau Gurypsl; eqUHUIBI U3MepeHus rmiomaan. [nomane npsMoyroiabHUKa,
KBajpata. Pa3zpe3aHue u cocTaBlieHHE F€OMETPHUUECKUX (PUryp.

Harnsaneie npeacTaBneHust o mMpoCcTpaHCTBEHHBIX purypax: Ky0, mapamnenenumnes. M3006paxenue
MPOCTPAHCTBEHHBIX (PHUTYP.

[Tonsarue 06vEMa; eauHuUIBl 00bEMa. OOBEM MPSIMOYTOJIBHOTO MapaljieNenuneaa, Kyoa.

T'eomempuueckue ¢uzypui. [1psimbie n yrisl. Touka, npsiMast, I0CKOCTb. OTPE30K, JIyY.
VYroin. Buasl yros. [ pagycHas Mepa yrma. buccekrpuca yra.

H3smepenue 2ecomempuueckux eéeruqun. Jlmaa oTpesKa.

[IepuMeTp MHOTOYTOJIBHUKA.

[Tnomane mpsIMOYToJIbHUKA.

Pemienue 3a1au Ha BEIYMCIIEHUE C UCTIOJIB30BAaHHEM U3YUYCHHBIX (POPMYIL.

Mamemamuka 6 ucmopuuecxkom pazeumuu. Vicropust popMUpOBaHUS MIOHATHUS YHCTIA:
HaTypalbHbIC YKcna, 1poou. CTapuHHBIE CUCTEMBI 3anucu uncen. [[pobu B BaBunoune, Erunte,
Pume. OTkpbiTHE NEeCITHYHBIX Apo0eii. CTapuHHBIC CUCTEMBI Mep. JleCATUYHbBIE TPOOH U
METpHYECKas CHCTEMa Mep.

3anaua Jleonapao [Muzanckoro (PuboHayun) 0 Kponukax, yucia OudoHauqH.

Co¢wusm, mapagokchI.

Paboma c ungpopmayueii (B TeucHue yueOHOTO roja).

[onmyyenue nHGOpMAINK O IPEIMETaX 110 PUCYHKY (Macca, BpeMsi, BMECTUMOCTD U T.11.), B XOJI€
MPaKTHYECKON paboThl. YIOPSA0UUBAaHNE OTYyYEHHOW HH(OpMaIUH.

IIpoBepka UCTUHHOCTH YTBEPKACHUH B JOpPME «BEPHO JIU, YTO ...BEPHO/HEBEPHO, YTO ...».
[IpoBepka npaBUILHOCTH TOTOBOI'O AJITOPUTMA.

[ToHnmaHue U UHTEpIIpEeTALUs TaOIULbl, CXEMBI, KDYTOBOM TUAarpaMMsl.

3anojHeHre ToTOBOM TabIuIIbI (3aMMCh HEAOCTAIOIINX JaHHBIX B suelkn). CaMOCTOSTENbHOE
COCTaBJIEHUE IpOCTeiIIel TabauIbl HA OCHOBE aHaJIW3a JaHHOW MH(pOpMaIuy.

6 xnacc

JenumocTtsb uncel.

Jlenutenu u kpatHele yncina. O0muil nenurens u obiiee KparHoe. [Ipu3Haku 1e1MMOoCTH Ha 2,
3, 5, 9, 10. Ilpocteie u cocTaBHble uucia. PasiokeHue HaTypajdbHOIO YHCIA HU MPOCTHIE
MHOkUTend. Haunbonpmumii obumii nenurens. B3aummHo mnpoctelie uncna. Haummenbliee ooOiiee
KpaTHOE

Cno:xxeHue 1 BbIYUTAHHE zlpoﬁeif[ C pa3HbIMHU 3HAMECHATECJIAMM.

OcHoBHoe cBorictBo npobu.  Coxpamenue apoOeit. [IpuBenenue napobeir k oOmeMy
3HameHareno.  CpaBHEHUE, CIOKEHHE M BBIUMTAHUE JpoOel C pasHBIMH 3HAMEHATEISIMH.
Ciio)XeHue U BEIUUTAHUE CMENIAHHBIX YHCETL.

YMHo:KkeHue U 1eJieHne 00bIKHOBEHHBIX IPo0eid.

YMmuoxkerue apoOeit. Haxoxaenwme napodu ot uwucna. [IpumeHeHue pacnpeaenuTebHOro
CBOWCTBa yMHOKeHMs. B3aumHo oOparnble uncna. Jlenenue. Haxoxaenue uucia mo ero aApooOw.
JlpoOHble BbIpaKeHUS.



OTHOLICHNS W NPONOPIUH.

Otnomenus. [Iponopruu. [Ipsimas u obparHasi IpONOPLUOHATIBHBIE 3aBUCUMOCTH. Macrad.
JnuHa okpyXHOCTH U toniaae kpyra. [lap.

Ilono:xkuTeabHbIE U oTpHLIaTe/JIbHbIC YUCJIA.

Koopnunarel Ha mpsimoid. IIporuBomoniokHbie uucia. Moaynab uucia. CpaBHEHHE YHCEII.
H3MeHeHue BETUYKH.

ChnoxeHue H BbIYUTaHHE MOJI0KUTEIbHBIX H OTpHHATEC/ILHBIX YHCEJI.

CrnoxeHue 4Yucen ¢ MOMOIIbIO KOOpPAWHATHOW mpsMoi. ClloKeHHE OTpPULIATENIbHBIX YHCEI.
CrnoxeHue yucesn ¢ pa3HbIMU 3HaKaMU. Bpruutanue.

YMHoOXEeHHE U JieJIeHHEe M0J0KUTEIbHBIX U OTpHLIATEC/IbHBIX YHCEJI.

Ymuoxenue. Jlenenwe. PaumonanbHble uucna. CBoilcTBa JOEHUCTBHM € panuOHAIbHBIMU
YUCJIaMHU.

Pemienue ypaBHeHHil.
Packpoitue ckobok. Koaddunment. [logoOHbie ciiaraemble. Penienne ypaBHeHHMIA.
KoopanHarbl Ha IJIOCKOCTH

[Mepnengukynspusle npsmble. [lapamnensHeie  mpsMble.  KoopanwHaTHas — IUIOCKOCTB.
Cronbuarsie quarpammel. [ papuku.

7 kj1acc

Anredpa

IloBTOpeHMe, 0000IMIEHHEe H CHCTEMATH3AalHUs NpPeJCTABJIEHUH 0 4yHcie, H3YYeHHBbIX B
Kypce MaTeMaTHKH 5 — 6 Ki1accoB.

Uwucna HatypalbHbIE, IIeIble, pallMOHATBbHBIE, UppAllMOHATbHBIC, JCHCTBUTEIBHEBIC.
OnHo4/1eHbI U ONepalui HAJl HUMH.

Crenenu ¢ HaTypaJbHBIMHM IOKa3aTelsiIMM U UX cBoicTBa. ONHOYIEH, CTAaHJAPTHBIA BUJ
onHouwieHa. ITogoOHbIe OMHOWIEHEI, CII0KEHIE U BEIYUTAHNE OJHOWIEHOB. YMHOKEHHE OTHOWIEHOB
Y BO3BEJICHHUE OJHOYJICHA B HATYPaJIbHYIO CTENEHb. JleleHne 0OIHOWICHOB.

MHOro4/J1eHbl.

[TonsiTe MHOTOWIEHA, CTaHAAPTHBIA BHJ MHOTOWIeHa. CymMMa M pa3HOCTh MHOTOWICHOB.
[IpousBeneHre MHOro4JI€Ha Ha OJHOYJIEH U MPOU3BEAECHUE MHOTOWICHOB. DOpMyIIbl COKpPAILIEHHOTO
YMHOXEHUsA. JleneHne MHOrOWwIeHa Ha OJIHO4YIEH. PasfiokeHne MHOrodjieHa Ha MHOXKHUTEINH.
[TonsiTHE O TOXKIECTBAX U METOJIaX UX JOKA3aTEIbCTBA.

JInneiiHbIe ypaBHeHHUH.

JIuHeiiHble ypaBHEHUs, METOJ UX perieHus. CUCTEMBI IBYyX JIMHEHHBIX YPaBHEHHUM C IBYyMs
HEM3BECTHBIMH, UX pELICHHE METOIOM IOACTAaHOBKM M METOIOM alreOpandecKoro CIOKEHHS
yYpaBHEHHUN. PelieHne TeKCTOBBIX 3aJad C IOMOIIBIO TMHEWHBIX YPABHEHUN U CUCTEM.



DJIeMeHTBbI JIOTUKH, CTATUCTUKH, KOMONHATOPUKH, TEOPUHU BEPOSITHOCTEI.

[Ipocreiimue ¢GopmMyiTbl KOMOWHATOPUKH: YHCIO COYETAHWW M YHCIO pasMenicHwmid. Mx

IpUMEHEHHE TIPU HAXOXKICHUU BEPOSATHOCTEN CITydailHBIX COOBITHIA.
HTorosoe noBropenue.

7-i1 knacc. 'eomerpust
OcHOBHbBIE IOHATHS TeOMETPHH.

Touka, mpsiMasi, MIOCKOCTh. JIyd, OTpe30K, JOoMaHas, MHOTOYTOJbHUK. YTOJ, OUCCEeKTpHca
ymia. CMexHble U BepTUKaNIbHBIE yIibl. llepnenaukynspHble npsimble. PaccTosHue OT TOYKHU 110

IPSIMOIA.
IIpu3Haku paBeHCTBa TPEYroJbLHNUKOB.

TpeyronbHuku. Meananbl, OUCCEKTPHUCH, BBICOTHI TpeyroibHuka. [Ipu3Haku paBeHCTBa
TpeyroibHUKOB. [Ipu3HaKku paBeHCTBAa MPSMOYTOJIbHBIX TPEYroJbHUKOB. leomeTpuyeckue mecta
ToueK. buccekTpuca yma Kak reoMeTpu4ecKoe MECTO TOYEK, paBHOYJAJIEHHBIX OT CTOPOH YyIUia.
CepenuHHBIN NEPHEHAUKYISP K OTPE3KYy KaK r€éOMETPUUECKOE MECTO TOYEK, PaBHOYIAJIEHHBIX OT
KOHIIOB OTpE3Ka.

ITapanieJabHOCTD.

[Tapamnenvuble mnpsimble. [lpu3HakM © CBOMCTBa MapajUIeIbHBIX MPAMBIX. AKcCHOMa
napajuienbHocTH. CymMMa yIoB TpeyroiabHuka. CpenHsis TMHUS TpeyroyibHuKa. Teopema Daneca.

HTorosoe noBropenme.
8-if k1ace Aaredpa
Auredpanyeckue 1poou.

OcHoBHOe cBoiicTBO apodu. CokpaieHnue napodeit. Apudmernueckue AeUCTBUS ¢ APOOIMHU.
[TonsiTue cTemeHW ¢ IENbIM OTPUUATEIBHBIM TIOKa3aTeJeM, CBOMCTBA CTENEHEeH ¢ IeNbIMU
nokazarensiMu. CraHmapTHbBIA  BUA uucia. PanuoHandbHbIE BBIpaKEHUsA. TOXKIIECTBEHHBIC

npeoOpa3oBaHusl pallMOHAIEHBIX BBIPAXKCHUH.
IHousiTHe 0 pyHKUIMAX.

k
y:

—_— 2 _
p Y=hketb y=x X | MX CBOMCTBA ¥ IpaMKu.

OcHoBHble noHsTHS. DyHKITN
KBaagparubie kopHH.

[lonatue KBagpaTHOTO KOpHA, apuUpMeTHYeCKUil KBagpaTHbIi kopeHb. CBoiicTBa

apu()METHUECKMX KBaIpaTHBIX KopHel. Oynkius ¥ ~ V¥ | eé cpoiicTBa u rpaduk.

KBanparnubie ypaBHeHus.



KBanparubiii Tpéxunen. Henonnble kBagpatHble ypaBHeHus. Popmyna Uil KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera. PenieHue TekcTOBBIX 3a7a4 ¢ MOMOLIbIO KBaIpATHBIX
YPaBHEHUH.

PanmoHabHbIe YpPAaBHEHHMS M CHCTeMbl YPaBHEHMIA.

Ilenbie panuoHanbHBIE YPaBHEHHs: METOJ PA3JIOKECHUS HAa MHOXHUTEIW JIEBOM YacTH IIpU
HYJIEBOM MpaBOi 4acTU M METOJ 3aMeHbl HEM3BECTHOM. J[poOHbIE ypaBHEHUS, CBEJICHHE K LIEJIbIM
YPaBHEHMSM U HEOOXOOUMOCTh NpoBepKU. CHUCTEMBI pallMOHAJIBHBIX YpaBHEHUH U OCHOBHBIE
npuéMbl MX pemeHus. PelleHne TEKCTOBBIX 3a7ad C NOMOLIBIO PALMOHAIBHBIX YPAaBHEHUN H
CUCTEM.

HTorosoe noBropenme.

8-i1 k1acc I'eomerpust
YeTbIpéxyroibHUKH.

[Mapamnenorpamm. CBOHCTBa M TNpHU3HAKK Mapajuienorpamma. Pom0, NpsMOYTroONbHUK,
kBazpatr. Tpaneuus. Cpennss nuHus Tpaneuuu. PaBHoOeapeHHas Tpanenus.

Oxkpy:KHOCTB.

N3MepeHne yIjioB, CBSI3aHHBIX C OKPY)KHOCThIO. KacarenbHasi K OKpYXHOCTH, CBOMCTBa
KacaTelIbHBIX. BrimcanHas 1 onmrcanHas OKPY>XHOCTH.

OcHoBHBbIe 3a1aun Ha mnoctpoeHue. [loctpoenue Ouccekrpucsl yria. Iloctpoenue
TPEYTOJbHUKA IO TPEM dremMeHTaM. [locTpoeHue npsmMoil, MpoXoAsauiell dyepe3 AAHHYIO TOYKY M
NEPIEHIUKYISIPHON (MapajljiesIbHON) JaHHOW IpsiIMOU. JleneHne oTpe3ka B JAHHOM OTHOLIEHHH.

DJieMeHTbI TPUTOHOMETPHH.

Tpuronomerpuueckre (GyHKIHUU OCTPOTO YIJIa, OCHOBHBIE COOTHOIICHHSI MEXIy HUMHU.
Pemenre mpsMOyTroibHBIX TPEYTOJIBHUKOB. TpuroHomerpuueckue (GyHkmuu yriaoB ot 0 mo 180°.
Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne TpeyroibHUKOB.

Ilnomaau MHOrOyroJIbHUKOB.
DopMyITbl 1S TUIOIAIN TPEYTOIbHIKA, Tapajiesiorpamma, Tpamnenun. Teopema [Tudaropa.
DJIeMEeHTBI JIOTUKH, CTATUCTUKH, KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH.

OnpeﬂeneHI/m, A0Ka3aTcClIbCTBA, AKCHUOMBI U TCOPCMBI; CIICACTBUSA U3 TCOPCM. [Tousitue 06
AKCUOMATHUKEC U AKCMOMATUYCCKOM ITIOCTPOCHUH I'COMCTPHUMU.

IIpencraBneHue 0 reOMETPUYECKON BEPOSTHOCTH.

HTorosoe noBropenmue.

9-if k1acec Aaredpa

HepaBeHcTBa M cMCTeMbl HEPABEHCTB.



UucnoBble HepaBeHCTBA M HX CBoHCTBA. IloHATHE O [JOKa3arenbCTBE HEPABEHCTB.
HepaBenctBa ¢ nepemMeHHOH. PelleHne JNMHEWHBIX HEPABEHCTB M MX cucTeM. KBanparnunas
¢byukuus, e€ cBoiictBa U rpaduk. PemieHne KBaapaTHBIX HEpaBEeHCTB. PerieHue paryoHaIbHBIX
HEPAaBEHCTB METOJIOM UHTEPBajoB. CHCTEMBI pallMOHAJIBHBIX HEPABEHCTB.

Crenens ¢ PALHOHAJIBHBIM ITIOKa3aTEJICM.

®ynxims Y =x" pu  HarypaJibHOM n, €€ cBoictBa W Tpaduk. KopeHb crenenu n,
O0COOEHHOCTH YETHBIX M HEUETHBIX n. ApudmeTnueckuil kopeHb. CBoiicTBa kKopHeil. CreneHu c
palnMoHaIBFHBIMU MTOKa3aTesIMH, UX cBOicTBA. ToxkaecTBeHHBIE TPe0oOpa30BaHus HPPATMOHATBHBIX
BBIPAKECHUM.

Apudmernyeckasi U reoMeTpruiecKasi Nporpeccuu.

[lonaTHe 4YMCIOBOM MOCIENOBAaTEIBLHOCTH. ApudMeTndyeckass mnporpeccusi, €€ OCHOBHBIE
cBOlicTBa. I'eomeTrpuyeckas mporpeccusi, €€ OCHOBHBIE CBOMCTBA. beCkOHEUHas reoMeTpuyecKast
IIPOrpeccus CO 3HAMEHATENIEM, MEHBIINM 10 MOAYJIIO €AUHMIBI. Pelenue 3a1a4 Ha IpOrpeccuu.

HTorosoe nosropenmue.

9-i1 KJ1ace
I'eomeTpus

TTonooOwne.

[TomoOubie  MHOTOyrONBbHUKH. [lpu3Hakm momoOus  TpeyroibHHKOB. Teopema o
MPOMOPIMOHANBHEIX OTpe3kax. CBOWCTBO OHMCCEKTPUCHI TpEyroibHHUKA. [IpomopuroHanbHBIE
OTPE3KH B MPSAMOYTOJBHOM TpeyronbHuke. [IponopruonanbHbie oTpe3ku B kpyre. [lnomanu
MOTOOHBIX MHOTOYTOJIBHUKOB.

JIMHA OKPY:KHOCTH U IUIOWAAb Kpyra. [IpaBuiibHbIe MHOTOYTOJBHUKH, MX CBOWCTBA.
CBs13p MEXIY CTOPOHOHM MPaBWIBHOTO MHOTOYTOJBHUKA M PaJMyCaMH BIIMCAHHOTO M OMHCAHHOTO
KpyroB. [InunHa okpyxHOCTH. Ilnomans npaBuiIbHOTO MHOrOyrojapHuka. Ilnomans xpyra u ero
qacTel.

BeKTopLI U KOOPpAUHATHBI.

Ilonsatne o Bekropax. CymMmMa M DPa3sHOCTb BEKTOPOB, YMHOXEHHE BEKTOpa Ha CKaJp.
Paznoxenue BekTOpa MO JByM HEKOUIMHEApHbIM Bekropam. Koopaunatel Bekropa. CkansipHOe
IPOU3BEJICHUE BEKTOPOB. /[ekapTOBbI KOOPAMHATHI HA MNIOCKOCTU. YpaBHEHUE TUHUU. CBA3b MEXTY
KOOpAMHATaMHU BEKTOPOB M KOOpAMHATaMU TOUYEK. BEKTOpHBINM M KOOPAMHATHBINA METOIbI PELIECHUS
FeOMETPUYECKHUX 3a/1a4.

I‘eOMeTpnqecKne npeoﬁpamBaHnﬂ miaockocTu. IloHaTue O JBMXKEHUSIX ILIOCKOCTH.
OceBas u HCHTpaJIbHass CUMMCTPHUHU. HapannenLHHﬁ IEpCHOC. HOBOpOT. IlonsiTHE O rOMOTETHUH.
Hcnonp3oBanue TCOMCTPHUUCCKHUX Hp€O6paBOBaHI/II7I IIpyu pCIICHUHA 3a1a4.



JIeMEeHTBI

cTepeoMeTpHH.

@opmyinbel  00bEMa

OCHOBHBIX MNPpOCTPAHCTBCHHBIX

reomeTpuyeckux (Guryp: napamienenumnena, ky0a, Imiapa, HWIMHApPaA, KoHyca. [IpaBuibHbIE

MHOTI'OIrpaHHUKH.

HTorosoe moBropeHnme.

8.YueOHo-remaTnueckui njian

5 kaace
OO0iee W3 HuX cneayroumx BUI0B padboT
Ne HaumenoBanue paznenos
KOJINYECTBO
/I IIporpammel qACOB KOHTPOJIBHBIX | CAMOCTOATENBHBIX | IPOEKTHBIX
1 HarypanpHble uncna u 15 1 yac 2
LIKAJIBI
2 CioXeHue U BLIYUTAHUE 21 2 gac 2
HaTypaJIbHbIX YHCEI
3 VYMHOKEHHE U JIeTICHIE 7 2 yaca 2
HaTypaJIbHBIX YHCEIl
4 ITomany u 00BEMBI 12 1 gac 1
5 2 Jaca 2
OOBIKHOBEHHBIE POOH 23
6 JlecsiTUgHbBIE TPOOH. 1 yac 2
Cio)keHHe U BEIYUTaHHE 13
JECATHYHBIX Ipo0ei .
7 VYMHOXEHHE U ACIICHUE 26 2 Jaca 2
JECATHYHBIX IpoOei.
8 . NUHCTpYyMEHTBI 11 2 yaca 1
BBIYUCJIEHUU U 17
U3MEPEHU.
9 [ToBTOpEeHue 16 1 yacoB 1
Uroro: 170 14 14 1

6 KJIacc




Obmee W3 HUX clieaylomux BUI0B paboT
No HaumenoBanue paznenon
KOJINYECTBO
n/n IIporpammbl qACOB KOHTPOJIBHBIX | CAMOCTOATENBHBIX | IPOEKTHBIX
1 JlenuMocCTh yucen 204acoB 1 gac 3
2 CnoxeHue W BBIYHTaHUE | 22 9acoB 2 Jaca 2
npobeil ¢ pa3HbIMU
3HaMEHATEISIMHI
3 VYMHOXeHHe u fAeieHue | 32 yaca 3 gaca 2
OOBIKHOBEHHBIX JIPOOCH
4 OTHOIIEHHS u | 19 gacos 2 Jaca 2
MIPOTIOPITUHT
5 ITonoxuTenspHEIC u | 13 gyacos 1 yac 1
OTpHULIATEIbHBIC YUCIIA
6 Cnoxxenne u BbluhTaHue | 11yacos 1 yac 2
MOJIOKUTEIILHBIX u
OTPHULIATETHHBIX YHCEIT
7 YMHOXKeHne u jgeiieHue | 12 gacos 1 gac 2
MOJIOKUTEIILHBIX u
OTPHULIATETHHBIX YHCEIT
8 Peuienune ypaBHeHwMil. 154acoB 2 gaca 1
9 Koopnunarst Ha | 13 yacos 1 gac 1 1
IUIOCKOCTH
10 [ToBropenue.  Pemenue | 13uacoB 1 gac 1 1
3a1a4
Hroro: 170 15 17 2
Auaredpa
7 KJaacc
OO01ee W3 HUX cneayoumx BUI0B padoT
Ne | HaumeHoBaHue pa3zieiion
KOJINYECTBO
n/m IIporpammer 4ACOB KOHTPOJIBHBIX | CaMOCTOSITENIBHBIX | IIPOEKTHBIX
1 BripaxkeHus, ToxaeCTBa, 24 gacoB 2 gac 2
ypaBHEHUS
2 DOyHKIMHU 14 gacos 1 gac 1 1




3 Crenens ¢ HaTypaJIbHBIM 15 gacoB 1 gac 1

noKasareseM
4 MHorousnex 20 yacoB 2 Jaca 2
5 DopMyJIbl COKPAILLIEHHOTO 20 gaca 2 Jaca 2

YMHOKEHUS
6 Cuctembl TUHEHHBIX 17 yacoB 1 gac 2

YpaBHEHUU
7 IToBrOpeHue 10 yacoB 1 gac 1 1

Hroro: 120 10 11 2
8 kaacce
Oo01ee N3 HuX cienyronmx BUI0B pa
HaumenoBanue paznenon
Ne /it KOJIMYE€CTBO
IIporpamMmbI KOHTPOJIBHBIX | CAMOCTOSATEIIBHBIX I
4acoB
1 PanmonansHbIe 1poOH 23 yaca 2 yaca 2
2 KBanparnbie kopHU 19 gacoB 2 yaca 2
3 KBanpaTtHbie ypaBHEeHUs 21 yac 2 4aca 2
4 Hepasenctpa 20 yacoB 2 gaca 2
5 CreneHsb ¢ 1eabIM 11 gacos luac 1
roKazaresieM. DJIEMEHThI
CTaTUCTUKU
6 [ToBrOpenue 8 yacoB 1
Uroro: 102 gaca 9 vacoB 10
9 kjaacc
OO01ee W3 Hux caemyromux BUI0B paboT
Ne | HaumeHnoBaHue paznenos
KOJINYECTBO
/I Hporpammst qACOB KOHTPOJIBHBIX | CAMOCTOSATENBHBIX | IPOEKTHBIX




1 KBanparnunas pynkuus | 22gaca 2 yaca 2 1
2 VYpaBHeHuUs u 14 yacoB 1 gac 2
HEPABEHCTBA C OAHOM
MEPEMEHHOM
3 VYpaBHeHuUs u 17 vacoB 1 gac 2 1
HEPaBEHCTBA C JIByMsI
MepeMEHHbIMU
4 Apudmernueckas u 1549acoB 2 gaca 2
reoMeTpudecKast
nporpeccus
5 OnEeMEHTHI 13 gacos 1 gac 1
KOMOUHATOPUKH U
TEOPHUH BEPOSTHOCTHU
6 [ToBrOpenue 21l4ac 1 gac 1
Hroro: 102 vaca | 8 yacoB 10 2
I'eomerpus
7 kiacce
OO0iee W3 HuX cneayoumx BUI0OB padboT
Ne HaumenoBanue paznenos
KOJIMYECTBO
/I IIporpammer qACOB KOHTPOJIBHBIX | CAMOCTOATENBHBIX | IPOEKTHBIX
1 OcHOBHbIE CBOKCTBA 9 yacoB 1 vac 2
MPOCTEUIINX
TreOMETPUUYECKUX PUTYD
2 CmexHble u 9 yacoB 1 vac 2
BEPTHUKAJIbHBIE YIJIbI
3 IIpuzHaku  paBeHCTBa 12 gacoB 2 yaca 2 1
TPEYTOJIbHUKOB
4 Cymma YIJIOB 14 gacoB 1 gac 2
TPEYroJbHUKA
5 HroroBoe noBTopeHue 6 JyacoB 1
Hroro: 50 5 yacos 8 2




8 kiaacce

Oomee W3 HUX ceayronmx BUI0B padoT
No HaumenoBanue paznenon
KOJIMYECTBO
/1 [Tporpammsr qACOB KOHTPOJBHBIX | CAMOCTOSATENBHBIX | TPOEKTHBIX
1 I'eomerpuueckue 7 yacoB 1 gac 1
MOCTPOECHUS
2 YeThIpEXyTroNIbHUKN 19 gacos 2 qaca 2
3 Teopema ITudaropa 13 1 yac 1 1
YacoB.
4 JlekapToBBl KOOPIMHATHI 10 yacoB 1
Ha IIOCKOCTH
5 JBroxeHue 7 9acoB 1 gac 1
6 Bexkropsl 8 qacoB 1 yac 1
7 IToBrOpenue 4 gaca
Hroro: 68 6 yacoB 6 2
9 kaacc
OO0r1ee W3 Hux cnepyromux BUI0B paboT
Ne HaumenoBanue paznenon
KOJINYECTBO
/i [Tporpammer ACOB KOHTPOJBHBIX | CAMOCTOSATENBHBIX | IPOEKTHBIX
1 [Tomobue puryp. 14 yacoB 2 yaca 1
2 Perenue TpeyroiabHUKOB. 9 yacoB luac 1
3 MHOroyTroIbHUKH. 15 yacoB luac 1
4 [Tnomanu duryp. 17 yacoB 2 gaca 1
5 DNEeMEHTHI CTEPEOMETPUH 7 yacoB
6 [ToBrOpeHue 6 yacoB 1
Hroro: 68 yacoB 6 gacoB 3 2

10. OIIMCAHME YYEBHO-METOINYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOT'O OBECIIEYEHUA OBPA3OBATEJIBHOM JEATEJIBHOCTH




Jlnist peanu3anuy IporpaMMbl HCIIONIB3YIOTCSI COBPEMEHHBIE CPEICTBA O0yUCHHUS:
1. TexHu4eCKUE CpeACTBA: KOMIIBIOTEP, KOJIOHKU, MYJIBTUMEIUHHBIN IPOEKTOP, IPUHTEP, CKAHEP.
2. Hamisnaeie mocoOust: KOMIUIEKT HAMIAMHBIX IToco0onil «MaTeMaTHKa)).

Y4eOHOE MHTEpAaKTUBHOE Mocodue: «MartemaTtnka 5-9 kimace» u3 cepun «Bce 3amauu mIKOIbHOM

MaT€MaTHUKHU

3.1HTEepHET-pECYPCHI:
hitp://nsportal.ru\l

ival. [ Lr
www.pedsovet.ru

http://karmanform.ucoz.ru.

hitp.://school-collection.edu.ru

http.//urokimatematiki.ru

http./fintergu.ru/

http://’www.openclass.ru/

Konnexuumst mpe3eHTanuii (KOJUIEKIIMs COOpaHa ¢ MHTEPHET-PECYPCoB: http://nsportal.rull ;
http.//festival. lseptember.ru; www.pedsovet.ru; http://karmanform.ucoz.ru,

http://school-collection.edu.ru; http://urokimatematiki.ru;
http://intergu.ru/; http://www.openclass.ru).

4. YueOHast nuTeparypa

«Maremarukay, 5 xiacc, H.5l. Bunenkun, B.1. Xoxos, A.C. Yecnokos, C.U. IBapulypa. — .M.:
MmuemosuHna, 2015m

«Maremarukay, 6 kinacc, H.A. Bunenkun, B.W. XKoxos, A.C. Uecnokos, C.1. lIBapiudypa. — M.:
Mmuemo3suna, 2015r..

«Anrebpay, 7 knacc, FO.H. Maxkapsrues, H.I. Munatok u np., M.: IIpocsemenune. 2015t
«Anrebpa», 8 knacc, F0.H. Maxkapsiues, H.I. Munatox u np., M.: Ilpocsemenue. 20151
«Anrebpay, 9 kimacc, FO.H. Makapsrues, H.I. Munatok u np., M.: [Ipocsemienue. 2015t
«l'eomerpus, 7-9», A.B.Iloropenos., M. «IIpocsemenne». 2015r.

JL.IL.IToroBa. IToypounsie pa3pabotku mo Mmaremaruke. /M. «BAKO», 2014

M.A. IlanoB. /lugakTndyeckue MaTepraisl o Mmaremaruke /M.: Dk3amen, 2013

10.I1. Aynuaunmn, B.JI. Kponray3s. KontponsHabsie pabotsl o matematuke/ M.: Dx3amen, 2014.
M.A. Tlono. KoHTposbHBIE U CaMOCTOSITENbHBIE pabOTHI 10 MaTtematuke/ M.: Dk3amen, 2013.
B.H. Pynaunkas. Tectsl mo maremaruke / M.: Dx3ameH, 2014.

E.b. ApyTioHsH. MaremarnyecKkue TUKTAHTHI I 5-9 KIaccoB: KHHUTra Juisl yuutens/ M.:
[Ipocsemenue, 2010.

O. B. ITanumesa. Maremaruka B CTUXaX: 3aa49M, CKa3Ku, pudMoBaHHBIC TipaBmia. 5-11 kmaccel/
Bounrorpan: Yuurens, 2009.


http://festival.1september.ru
http://www.pedsovet.ru
http://karmanform.ucoz.ru
http://school-collection.edu.ru
http://urokimatematiki.ru
http://intergu.ru/
http://www.openclass.ru/
http://festival.1september.ru
http://www.pedsovet.ru
http://karmanform.ucoz.ru
http://school-collection.edu.ru
http://urokimatematiki.ru
http://intergu.ru/

11.0nmucanue OLleHOYHBIX MATEPUAJIOB

KonTpoab pe3ynsratoB 00y4deHHUsI OCYHIECTBISIETCS Yepe3 MCIIOJIb30BAaHUE CIECTYIONIUX BUIOB
OIIEHKU U KoHTpoJa 3YH: Bxoasuuii, TeKynid, TeMaTU4eCcKuii, UTOroBbId. [Ipu 3TOM
UCTIONB3YIOTCS pa3iuyuHble PopMbl OolleHKH U KOHTposst 3Y H: koHTponbHas paboTa, JoMaImHsIs
KOHTpOJIbHAs paboTa, caMOCTOsATEeIbHAS paboTa, JOMAITHSS TpaKTUYeCcKast paboTa, TOMAIITHSIS
caMoOCTOsITeNIbHAas paboTa, TeCT, KOHTPOJIBHBINA TECT, YCTHBIN OIPOC.

[IpomesxyTouHast aTTecTanys IPOBOJUTCS B COOTBETCTBUH ¢ YCTaBOM 00pa30BaTeIbHOIO
YUPEKACHUS B POPME UTOTOBOM KOHTPOIHHON pabOTHI.

Kputepun onenuBanus

@Dopmbl KoHmpona: TEKyUMA ¥ UTOTOBBINA. [IpoBoanTCS B popMe KOHTPOIBHBIX padoT,
paccuMTaHHBIX Ha 45 MUHYT, TECTOB, CAMOCTOSATEIBHBIX U JJa0OpaTOpHBIX padboT Ha 15 — 20 MUHYT ¢
QG QepeHIMPOBaHHBIM OLIEHUBAHUEM.

Tekymuii KOHTPOIIb TPOBOIUTCS C IENBIO MPOBEPKU YCBOCHUS M3y4aeMOT0 U MTPOBEPSEMOTO
IPOrpaMMHOI0 MaTepuaa; COAEepKaHUEe ONPEAEIAIOTCA YUUTEIEM C yUETOM CTENEHH CI0KHOCTU
M3y4yaeMoro Marepuasa, a Takke 0COOeHHOCTeH oOydaromuxcs kiacca. IToroBeie KOHTPOJIbHBIE
paboThI POBOATCS:

° MOCJIC U3yUYeHHUs HanOoJIee 3HAYMMBIX TEM HPOTPaMMBbI,
° B KOHIIE y4e0OHOro Tofa

Cucrema OLICHUBAHUA IIPEAYyCMATPUBACT ypOBHGBHfI noaxoa K COACPIKaHUIO OICHKU H
HHCTPYMCHTAPUIO JJI1 OUCHKH JOCTUKCHUS INIAHUPYCMBIX PE3YJIIbLTATOB.

Kpurtepun oneHuBaHnsi KOHTPOJIBLHBIX PadoT.

Kaxxapiit BapyaHT KOHTPOJIBHOU paboThI cocTaBiieH U3 Tpéx yacteil. [lepBas yacTh cogep uT
Marepua, COOTBETCTBYIOLINI 6a30BOMY YPOBHIO IIOATOTOBKH MATHKJIACCHUKOB, BTOPAst YacTh
COCTOUT U3 OoJiee CIMKHBIX PUMEPOB, KOTOPHIE BBHIIOIHSIOTCS B IBa-4EThIPE 3TAra, MOCISTHISA
YacTh NO3BOJISIET POSIBUTH HHTEPEC K MPEAMETY, BBICOKUN YPOBEHb PAa3BUTHUS, YMEHHE HAXOIUTh
BBIXOJ] B HECTAHJIaPTHOM CUTYyallUH.

[Tpu BepHOM BBINIOIHEHUH BCEX 33JaHUI KOHTPOJILHOW PabOThI BBICTABISIEM OTMETKY «S».Ecnmu
YYEHHUK YCICIIHO CIIPAaBUJICS CO BCEMU 3aJaHUSIMU IIEPBOM U BTOPOU YaCTH, a K BHIIIOJIHEHHUIO
HocJeIHe He MPUCTYIHI WU JIONYCTU OUIMOKY B PELICHUU BBICTABIISIEM OLICHKY «4». 3a
0e301MO0YHOE BBHITIOTHEHUE 3aIaHUH MEPBOI YacTH padOTHI, 1a)Ke MPU HATMYUN OIIHOOK B
pELICHUAX 3aJaHUi BTOPOU U TPEThEU MM OTCYTCTBUE 3TUX PELICHUM BBICTABIISIEM OTMETKY «3»
WM 3a4€T.

VYyamumcs, 10MyCTUBIIUM OLIMOKU B PEIIEHUSAX PUMEPOB U 3ajay MepBOil YacTH paboThl JaéTcs
BO3MOXKHOCTb IOCJIE pabOThI HaJl OIIMOKaMH BBIMOJIHUTG 3a/laHUE, aHAJIOTUYHOE TOMY, B KOTOPOM
OH OommuoCs.

Kpurtepuu oneHnBaHus TeCTOB.

C moMOIIIbIO TECTOB MPOBEPSIFOTCS MOTYYCHHBIC YUAIIUMUCS BaKHEHUIITHE TPEAMETHBIC 3HAHUS U
YMEHHS 10 BCeM OJI0KaM CofiepKaHus 00y4YeHHUs; B 0ONAaCTH MEeTalpeIMETHBIX YMEHUH
IPOBEPSIOTCS YHUBEPCAIbHbIE CIOCOOBI IeTENbHOCTH (HAOII0IeHNEe, CpaBHEHHE, BBIOOP BEPHOTO
BapuaHTa OTBETa, KOHTPOJIb U OLIEHKA, PACTIO3HABAHUE MaTEMAaTHIECKOTO 00bEKTa, YMEHHUE JIeIaTh
BBIBOJIBI 1 1p.) KakIp1ii BEpHBIA OTBET TECTOBOTO 33/1aHUs OolleHHBaeTcs B 1 Oamn. OTMeTka
BBICTABIISICTCS C YUETOM YMCiIa HAOpaHHBIX OJIIOB (CM. TalII.)

Yucno 3amaunii | Onenka
12 Baun | 12 [ 10-11 | 6-9 [ 0-5




Ot™meTKa | 5 4 3 2

11 bamaer | 11 9-10 6-8 0-5
Ot™meTKa | 5 4 3 2

10 baaaer | 10 8-9 5-7 0-4
Ot™meTKa | 5 4 3 2

9 banabsr | 9 7-8 5-6 0-4
Ot™meTKa | 5 4 3 2

8 banasr | 8 6-7 4-5 0-3
Ot™meTKa | 5 4 3 2

7 banabsr | 7 5-6 4 0-3
Ot™meTKa | 5 4 3 2

Ouemca YCTHBIX OTBETOB YUalIUXCH 0 MATEMATUKE

OTBeT OlIeHUBAETCHA OTMETKOM «5», €CJIM YUYeHUK:

i [OJIHO PAacKpPBUI COEPXKAHNE MaTepraa B 00bEMey, MPEIyCMOTPEHHOM IPOrPaMMOi
y4eOHHUKOB;

i M3I0XKHI MaTepras PaMOTHBIM SI3BIKOM, a OIPEAEIEHHOM JOTMUYECKOM MOCIeN0BaTEILHOCTH,
TOYHO MCTOJB3YSI MAaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

i MPaBWIBHO BBHIMOJIHWII PUCYHKH, YEPTEXKH, TpadrKa, COMyTCTBYIONIUE OTBETY;

i 1moKasan yMeHHe WUTIOCTPUPOBATh TEOPETHUCCKHE TOJOKEHUS KOHKPETHBIMHU ITPUMEPaMID)
MPUMEHSTh UX B HOBOW: CHUTYaIlMU MIPH BBHIMOJHEHUHU TPAKTUYCCKOIO 3a/IaHNS;

i MPOJIEMOHCTPHPOBAT YCBOCHHE paHEe H3YUCHHBIX COMYTCTBYIONIMX BOIIPOCOB,
c(hOpMHUPOBAHHOCTh M YCTOWYMBOCTH UCIIONB3YEMBIX IPU OTBETE HABBIKOB M YMEHHIA,

i OTBeYas CaMOCTOATEIILHO 0€3 HABOIAIINX BOIPOCOB YUUTEIIS.

i  BO3MOXHBI OJIHA - JIB€ HETOYHOCTH IIPH OCBELICHUH BTOPOCTEMEHHBIX BOIIPOCOB UIIH B
BBIKJIAJIKaX, KOTOPbIE YYEHUK JIETKO UCIIPABUII IO 3aMEUAHUIO YUUTEIIS.

OTBeT OLeHMBAETCSI OTMETKOM «4», €CII OH YJIOBJICTBOPSIET B OCHOBHOM TPeOOBaHUSAM Ha
OLICHKY «5», HO IIPY TOM MMEET OAUH U3 HEAOCTATKOB:

i B M3JIOKEHHH JOIMYIIECHBI HeOOMbIINe MPOOEIbI, He HCKA3UBIIHE MATEMAaTHIECKOE COICPKAHHIE
OTBETA;

i JIOMyIICHBI ONUH - 1BA HEOYETA MPH OCBEIICHUH OCHOBHOTO COJICPYKAHUS OTBETA,
WCIIPaBJICHHBIC 110 3aMEYaHUIO YUUTEII,

i omymieHs! omrOKa WK OoJiee ABYX HEAO0YETOB MPH OCBEICHUH BTOPOCTEIICHHBIX BOIIPOCOB
WIN B BBIKJIAJIKAX, JIETKO UCIIPABIEHHBIC 110 3aMEUYAaHUIO YYUTENS.

OTMeTKa «3» CTABUTCS B CJETYIOINX CAYYAAX:

i HEMmoJHO WM HEMOCIIEN0BATEIbLHO PACKPHITO COEPKaHNE MaTepHalla, HO IMoKa3aHo o0Iee
MOHMMAaHKE BOTIPOCA ¥ MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC /ISl JAIbHEHIIIETO YCBOCHHUS
pOrpaMMHOTO MaTepuraia (onpeaenénnbie « TpeOoOBaHUSIMHU K MAaTeMaTHYECKOM ITOTOTOBKE
YUALTUXCSY);

i mMenKCh 3aTPYIHEHUS WK JOMYIICHBI OIUOKH B OTPEICIICHUHN TIOHSTHE, UCTIOIb30BAHUN
MaTeMaTUIeCKON TEPMUHOJIOTHH, YePTEXkKaxX, BBIKJIAKAX, UCIIPABICHHBIC MTOCIIC HECKOIBKHUX
HABOJSIINX BOTIPOCOB YUHUTEIIS;

i yYCHHUK HE CITPABHJICS C IPUMEHEHHUEM TEOPUHU B HOBOW CHTYaIlUH MPH BBHIIOJTHEHUU
MPAKTHYECKOTO 3aJIaHMs, HO BBITIOJHKJI 3aaHKsI 00I3aTeILHOTO YPOBHS CJIIOKHOCTH 10 JTAHHOM
TEeMe;

i [pH 3HAHWHU TEOPETHUYECKOTO MaTepHalia BeIABICHA HEIOCTATOUYHAS COPMUPOBAHHOCTH
OCHOBHBIX YMECHUU M HABBIKOB.

OTMmeTKa «2» CTAaBUTCS B CJEAYIONIUX CIAydasiX:



i He pacKpbhITO OCHOBHOE COJICPIKAHUE YIEOHOTO MaTepuara;

i oOHapy)XeHO HE3HAHHE WM HETIOHMMAaHHE YICHUKOM OOJIbINCH Miii HanboJiee BaXKHOE YaCTH
yueOHOro Marepuaa,

i Jr0omyIIeHbBI OMIMOKH B ONPEICICHUH TIOHSTHID PH UCTIOIb30BAHIN MATEMATHICCKOI
TEPMUHOJIOTUH, B PUCYHKaX, YEPTEKax WU IpaduKax, B BHIKIAAKaX, KOTOPbIE HE UCIPABICHBI
II0CJIE HECKOJIBKUX HABOASILNX BOIIPOCOB YUUTEIS.

i yueHHMK OOHApPYXWIT MOMHOE HE3HAHME M HEITOHMMAHUE N3y9YaeMOT0 YIeOHOTO MaTeprata Hiin
HE CMOI' OTBETUTh HH Ha OJMH M3 IIOCTABJICHHBIX BOIIPOCOB 10 N3y4aeMOMY MaTepHally.

OHGHKa AOCTUIKCHUA METAIPCIMETHBIX PE3YJILTATOB O6y’~ICHI/I$I IMPOBOAUTHCA B XOAC BBIITOJIHCHUSA
YYalUMHUCS MPOEKTHO — UCCIIEI0BATENbCKON A TENIbHOCTH:

- TeKYILETO BHIMOJIHEHHS YU€OHBIX UCCIICOBAHUN U YUEOHBIX TPOEKTOB;

- 3alluTa MHAUBHUAYaJIbHOI'O0 IIPOCKTA.

Kpurepun oneHKH NpoeKTHOH padoThI

l. Cnoco0HOCTH K CaMOCTOSITEIbHOMY IIPHOOPETEHNIO 3HAHUI 1 PeLIeHHI0 mpodieM,
IPOSIBIISIIONIMECS B YMEHUH ITOCTaBUThH POOIeMy 1 BBIOPATh aJJeKBaTHBIE CIIOCOOBI €¢ pelIeHus,
BKJIIOUas MMOMCK M 00paboTKy MH(popManuu, GOpMyIUPOBKY BbIBOIOB U 000CHOBaHME. JlaHHBIN
KPUTEPH BKJIIOYAET OLIEHKY C(HOPMUPOBAHHOCTH MTO3HABATENLHBIX YUEOHBIX ACHCTBUI.

2. CdopMupoBaHHOCTH NPEAMETHBIX 3HAHUN M CIIOCO00B AeHCTBHA, TPOSBIIAIONIASCS B
YMEHHH PACKPBITh COACpKAHKIE PabOThI, TPAaMOTHO U 000CHOBAHHO B COOTBETCTBHH C
paccMaTpuBaeMoi IPOOIIeMOH.

3. CdopMHupPOBAHHOCTDH PEryJsiTUBHBIX A€ CTBUI, IPOSBISAIONIASCS B YMEHUU
CaMOCTOSITENIPHO IJIAHUPOBATh U YIPABIIATH CBOCH MO3HABATEILHON JEATEILHOCTHIO BO BPDEMEHHU;
HCITOJIB30BAaTh PECYPCHBIC BOBMOKHOCTH JIJIsl JJOCTHOKCHHS TICJICH; OCYIIECTBIISATH BEIOOD
KOHCTPYKTUBHBIX CTPATETHil B TPYAHBIX CUTYAIUSIX.

4. CdopMHUpPOBAHHOCTH KOMMYHUKATHUBHBIX AeHCTBHI, TPOSIBISAIONIASCA B YMEHUHU SICHO
U3TI0KUTH U OPOPMUTH BBIIIOIHEHHYIO paboTy, IPEACTaBUTH €€ Pe3yIbTaThl, apTyMEHTHPOBAHHO
OTBETUTH Ha BOTIPOCHI.

[Ipu 5TOM B COOTBETCTBUU C MPUHATON CUCTEMOM OLIEHKH 11€JI€CO00Pa3HO BBIIEISTH 1B YPOBHS
c(hOpMUPOBAHHOCTH HABBIKOB MTPOCKTHOM NEATEILHOCTH: O6A308blll U NOGbIULEeHHbLU. [ TTaBHOE
OTJIMYHUE BBIJICTICHHBIX YPOBHEH COCTOUT B CTENIEHN_CAMOCTOATEILHOCTH yUalerocsi B XOe
BBITIOJTHCHUH MTPOEKTA, TO3TOMY BBISIBIICHUE M (PUIKCAITUS B XOZE 3aIIUTHI TOTO, YTO YUAIIUNCS
CIOCOOEH BBIMOJIHATH CAMOCTOSITENILHO, @ YTO — TOJIBKO C MTOMOUIbIO0 PYKOBOAUTEINS IPOEKTA,
SIBJISIETCSI OCHOBHOM 3a7jaueil OLIEHOYHOM J1eATENbHOCTH.

Huxe npuBoauTcs NpuMeEpHOE COAEPKATEIBHOE ONTMCAHUE KaXKI0TO U3 BBIIICHA3BaHHBIX
KpUTEPUEB.

IIpumepHoe coep:kaTebHOE ONMUCAHUE KAKIOT0 KPUTEPHSI.

YpoBHH c(hOpMHPOBAHHOCTH HABBIKOB NPOCKTHOM AeATEJIbHOCTH
Kpurepnii

Ba3oBoIii IloBLIIIEHHBIN




PabGora B HECJIOM CBUACTCIILCTBYECT O
CIIOCOOHOCTH CaMOCTOSTENIBHO C

Pabora B 11€710M CBUIETEIBCTBYET O
CIIOCOOHOCTH CaMOCTOATEILHO CTABUTH
npo0IeMy U HaXOAUTh IyTH e
PENICHHUST; TPOACMOHCTPHPOBAHO

CamocrosTe -
HLHOe OMOPOH Ha MOMOIIb PYKOBOIUTEIS cBOOOJIHOE BIIAJICHUE JIOTUYECKUMU
peren | CTABHTD mpo0OsieMy U HAXOIUTh MyTH €€ | omepanusiMu, HaBBIKAMH KPUTUYECKOTO
Ezggafmﬁ 4 | PEICHUS; IPOJIeMOHCTPHPOBaHa MBIIIJICHHUS] YMEHUE CAMOCTOSTEITLHO
pelene CIOCOOHOCTH MPHUOOPETATH HOBBIE MBICITHTB; IPOZIEMOHCTPHPOBAHA
GeM 3HAHUS WU/WIH OCBauBaTh HOBBIC CIIOCOOHOCTB Ha 3TOM OCHOBE
fpo CIIOCOOBI ACHCTBHM, TOCTUTATh 00JIee npuoOpeTaTh HOBBIC 3HAHUS W/WITN
[TyOOKOTO MOHUMAHUS U3YYEHHOTO. OCBaMBaTh HOBBIE CIIOCOOBI ACHCTBHIA,
JIOCTUTaTh 0oJIee TITyOOKOTO
MMOHUMAaHUS.
[TpogeMOHCTpUPOBAHO TOHUMAHUE
3HaHme COJIEpIKaHUs BBIMIOIHEHHOU paboTel. B | [IpogemMoHcTprpoBaHO CBOGOHH?C
npeavera paboTe U B OTBETAaX Ha BOIIPOCHI 1O BJIa/ICHUE TIPEMETOM MPOESKTHOU
COJIEPKAHUIO PAOOTHI OTCYTCTBYIOT nesTenbHOCTH. OUIMOKN OTCYTCTBYIOT.
rpyObIe OMIMOKH.
[IponemMoHCTpUpPOBaHbI HABBIKU
oTmpeeNieHus] TEMbl U TNIAHUPOBAHUS
pagoTL. Pabora TmiarenpHO CrIaHUpPOBaHA U
Peryastun | Patota J1oBe/icHa 10 KoHIA TIOCIIENIOBATENBHO PEAH30BaHa,
pIe Tpe/ICTaBIeHa KOMHCCHH; 4acTh drarop | CSOCBPEMCHHO HPOUICHLL BCC
Je— BBITIONHATACK TIOJ{ KOHTPOTIEM H TIPH HEOOXOMMBIC ATAITBl OOCYXICHUS U
T —— npencraBieHus. KOHTponb 1 Koppekuus
MIPOSIBIISIFOTCS. OTACTBHBIC AIIEMEHTHI OCYHICCTBIIATICE CAMOCTOATCIIBHO.
CaMOOIICHKH U CAMOKOHTPOJIS
y4aIerocs.
Tema sicHO ompezienieHa U MOsICHEHA.
Tekct/coo0mIeHHE XOPOIIIO
[TpogeMoHCTpUPOBAHBI HABBIKU
o opMIIeHHSsI TPOEKTHOI pabOThI U CTPYKTYpUPOBAHEI. Bee MbicH
KommyHuKka - BBIPQXKEHBI SICHO, JIOTHYHO,
MOSICHUTEIHHON 3alTUCKHU, a TaKKe
nus MOCJICJIOBATEIIHFHO, ApTYMEHTHPOBAHHO.

IIOATOTOBKH IIPOCTOU MPE3CHTALUH.
ABTOp OTBEYAET HA BOIPOCHI.

Pabora / coo01ieHne BEI3BIBAET
uHTEpec. ABTOpP CBOOOJHO OTBEYACT Ha
BOIIPOCHI.

JlocTimkeHnue 6a30BOro ypoBHs (OTMETKA «YIOBIETBOPUTEIHHOY») COOTBETCTBYET MOITy4EHUIO 4
NEPBUYHBIX OAJITIOB (ITO OHOMY OaJLTy 3a KaXAbI U3 UETHIPEX KPUTEPHUEB), & JOCTUKEHHE
HOBBIIIEHHBIX YPOBHEW COOTBETCTBYET MOJYUYEHUIO 7 - 9 IEpBUYHBIX 0AJUIOB (OTMETKA «XOPOILIO»)

win 10 - 12 nepBUYHBIX 0aIOB (OTMETKA «OTIUYHON ).




