rocyJIapCTBEHHOE OIO/IKETHOE 0011Ie00pazoBaTebHoe yupexaeHue Camapckoi
o0yacTu OCHOBHas 00111e00pa3oBaTenbHas 1ikoja noc. KormeneBka
MyHHUITUTIATBHOTO paiioHa Ceizpanckuit Camapckoi 001acTu

«PaccMoTpeHa Ha 3acelaHuu IIposepena YTBepxacHa
MO» 3aMecTUTelNb JUPEKTOpa Mo [Ipuxazom
YBP Ne 295 ot 30.08.2016
ITporokonm Ne 1 Parymmna N.A. JIMpeKTOp MIKOJIBI
or« 30 » 08__ 2016 r. KOcymoga JL.E.

AJIAIITUBHAA PABOYAS TTPOTPAMMA
s nereid ¢ OB3 (311P)

IO MaTEMATHUKEC, OCHOBHOC O6Da3OBaHI/I€
(HauMeHOBaHKE y4eOHOro0 MpeIMeTa, YpOBEHb O0yUEHUS)
5 — 9 kiace, 850 yacos.

(kJ1acCBI OCBOEHUS, KOJIMYECTBO YaCOB)




Pabouas mporpamma 1mo MareMmaTHKe MpenHa3HaueHa aisi oOydarommxcst 5-9 KiIaccoB ¢
OrPaHUYEHHBIMU  BO3MOXHOCTAMM 310poBbs (OB3) u HampaBineHa Ha peaau3aluio
@denepanbHbIX  TOCYAAPCTBEHHBIX  00pa30BaTENbHBIX  CTAHAAPTOB  OCHOBHOTO  OOILIETO
obpazoBanus. [Iporpamma pa3paboTaHa Ha OCHOBE:

e 3akoHa 00 oOpa3oBanus B Poccuiickoit denepanuu ot 29.12.2012 Ne 273-D3 (pex. ot
05.05.2014)

e DeznepanbHOrO TOCYJAPCTBEHHOTO O0pA30BAaTEIbHOIO CTAaHAAPTa OCHOBHOTO OOIIEro
oOpaszoBanus (yTBepkaeH MpukazoM MwuHoOpHayku Poccum ot 17.12.2010 r. Ne 1897,
3apeructpupoBan B Munrocre Poccuu 01.02.2011 r., peructpaunonssiii Homep 19644);

e depxepanbHOrOo MeEpeyHs Y4YEOHHMKOB, PEKOMEHJIO0BaHHBIX MUHHUCTEPCTBOM 0OOpa30BaHUs
Poccuiickoii ~ ®epepauMu K  UCHOJb30BAaHMIO B 00pa3oBaTeIbHOM  Ipolecce B
00111e00pa30BaTENLHBIX YUPESIKICHUSAX,

e OcHoBHasg o0OpaszoBaTeibHas NporpaMMa OCHOBHOro obmero oOpasoBanuss [BOY
OO noc. Komeneska

Tak xak B mIKoJe co3AaHbl Kiacchl s Aerelt co ctarycom OB3 ¢ 3aaepiKKoil cuxuyeckoro

pa3BuTHA U B 00111€00pa3oBaTeNbHbIX Ki1accax oOyyatorcs netu ¢ OB3 (3I1P), koTopbie BKIIOUYEHHI B
MHKJIIO3UBHOE 00pa30BaTENIbHOE MPOCTPAHCTBO KJlacca IOJIHOCTBIO (PEKOMEHJAIMU TOpPOACKON
[IMIIK), npu cocTaBieHHMM HOpPOrpaMMbl YUUTBHIBAIMCH:  INpUKa3 MuHHCTepcTBa 00pa30BaHUs
Poccuiickoit ~ ®eneparuu  «O0  yTBepXkAe€HUM  y4yeOHBIX IUIAHOB  JJIs, BOCIUTaHHUKOB
CHeIHabHBIX(KOPPEKLMOHHBIX) 00pa30oBaTeNIbHbIX yupexjaeHui» ot 10 ampens 2002 rona
Ne29/2065-n1, VII Buna, myist oOyqaroniuxcsi, BOCHUTAHHUKOB C 3aICPXKKON MCUXUYECKOTO Pa3BUTHS,
pekoMeHanuu nruchmMa MuHuctepcTBa o61ero u mpodeccruonansuoro oopasoanusi ot 04.09.1997
Ned8 B pen. or 26.12.2000 «O cneunuke AeATETBHOCTH CHENHUATBHBIX (KOPPEKIMOHHBIX)
00pa3oBaTeNbHBIX YUPEKACHUH, METOJUUECKHMX pEeKOMEeHAaluui 1o paboTe B CIEHUAIBHBIX
(KOppEKIMOHHBIX ) Kaccax.

IIporpamma cocTaBiieHa TakMM 00pa3oM, YTOOBl OOy4YEHHE OCYILECTBISJIOCH HA JOCTYIHOM

ypoBHe obyuarommxcs ¢ OB3 (3I1P).

IIporpamMma oOyuaromuxcst ¢ OB3(3IIP) coctaBneHa Ha OCHOBE MpOrpaMMbl IO MaTeMaTHKE C

[IpumepHoOil mporpaMMoi o MaTeMaTHKE, HA OCHOBE pabOUYUX MPOrpamm:
Knace IIpeamer IIporpamma

5 Maremaruka Marematuka: nporpammsl 5-11 knaccel/ A.I'. Mep3insk , B.b.
[Tononckuit, M.C. Sxup u ap. Benrana-I'pad,

6 Maremarunka Martemaruka: nporpammsl 5-11 knaccel/ A.I'. Mep3nsik , B.b.
[Tonouckuit, M.C. Sxup u np. Benrana-I'pad,.

7 «Anredpa» Marematuka: nporpammsl 5-11 knaccel/ A.I'. Mep3insik , B.b.
[Tononckuit, M.C. Sxup u ap. Benrana-I'pad,

7 «I"eomeTpusi» Marematuka: nporpammsl 5-11 knaccsl/ A.I'. Mep3insik , B.b.
[Tononckuit, M.C. Sxup u ap. Benrana-I'pad

8 «Anredpa» Marematuka: nporpammsl 5-11 knaccsl/ A.I'. Mep3insik , B.b.
[Tononckuit, M.C. Sxup u np. Bearana-I'pad,




8 «"eomeTpusi» Maremaruka: mporpammsr 5-11 kmacceer/ A.I'. Mep3nsik , B.b.
[Tonounckuit, M.C. Sxup u np. Benrana-I'pad,.

9 «Anredpa» Marematuka: nporpammsl 5-11 kmaccel/ A.I'. Mep3isik , B.b.
[Tononckuii, M.C. Skup u np. Benrana-I'pad,

9 «I"eomeTpusi» Marematuka: nporpammsl 5-11 kmaccel/ A.I'. Mep3isik , B.b.
[Tononckuii, M.C. Skup u np. Benrana-I'pad,

Ilcuxonoro-nexaroruvyeckune xapakrepucruku odyuarwmuxcs ¢ OB3 (3I1P):

Hus  obyuaromuxcss ¢ OB3  (3I1P) xapakTepHO 3aMEIJICHHBIM TEMIT IO3HABATEIbHON
NEeSATEIbHOCTH, TPYAHOCTH  IPOU3BOJIBHOW  CaMOPETyJIALIMM, HApyLIEHHE  pPE4YeBOM U
SMOIMOHANBHON ceppl. OTMEYaroTCsi MPU3HAKK MOBBIIEHHON TCHXMYECKOW MCTOIIAEMOCTH C
COIMYTCTBYIOIIUM CHUXEHHEM YMCTBEHHOH pabOTOCHOCOOHOCTH M CHI)KEHHE YCTOHYMBOCTH K
WHTEIJUICKTYaJIbHBIM M 3MOIIMOHAJIBHBIM HAarpy3kam. Y HEKOTOPBIX OOydJaromuxcs HaOIromaeTcs

YCTOIZHHBLIG (bOpMBI A€3a4alITUBHOI'O IIOBCACHM .

PaGouas nmporpamma mo mMarematuke s oOyyawommxca ¢ OB3 (3IIP) umeer uneanb
OOHOBJIEHHUS TpeOOBaHMH K YPOBHIO TIOJrOTOBKM OOY4YalOIIUXCSI B CHUCTEME €CTECTBEHHO-
MaTeMaTHYeCKOro oOpa30BaHMs, OTpaXkarollee BaXHEUIIYI0 OCOOCHHOCTb IeJaroru4eckoil
KOHIIETIMU TOCYJapCTBEHHOTO CTaHJapTa - MEPeXoJ] OT CyMMbI «IIPEAMETHBIX DPE3YyJIbTaTOB» K
KMETANIPCAMETHBIM PE3YJIbTaTaM)).

MaremaTrnueckoe oopa3oBanue odyuatouuxcsi ¢ OB3 (3I1P) siBisiercst 00s13aTebHON U
HEOTHEMJIEMOH 4acThi0 0011ero 00pa30BaHus Ha BCEX CTYMEHSX MIKOJIBI.

Oo6yuenne Matematuke oOywatouuxcs ¢ OB3 (3IIP) B ocHOBHOM mIKOJie HampaBiIeHO Ha
JOCTHIKEHHE CIENYIOUINX yeaeil:

1) 8 HanpaeiIeHUU TUYHOCMHO20 PA36UMUL.

e (opMHUpOBaHME MPEACTABICHUNH O MaTeMaTHKe KaK 4YacTH OOIIedeloBeYeCKOll KyJIbTYpbl, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH LUBUWIN3ALUU U COBPEMEHHOT'O 00IIECTBA;
pa3BUTHE JIOTUYECKOTO M KPUTHYECKOT'O MBIIUICHUS, KYJIbTYpPBl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (opMHUpPOBaHHME UHTEIUIEKTYaJbHONH YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTHU K MPEOI0ICHUIO
MBICTHTEIBHBIX CTEPEOTHIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OTIBITA,

BOCIUTaHHE KaYeCTB JIMYHOCTH, 00ECIIEYMBAIOIINX COLUATBHYIO MOOUIBHOCTb, CIOCOOHOCTh

MIPUHUMATh CAMOCTOSTEIIEHBIC PEIICHUS;

e (opMHUpOBaHHE Ka4yeCTB MBIIUICHUS, HEOOXOMUMBIX [UIA aJalTallid B COBPEMEHHOM
nH(OPMaLIOHHOM OOLIECTBE;
pa3BUTHE HHTEpECca K MATEMAaTHIECKOMY TBOPUECTBY M MATEMATHIECKUX CIIOCOOHOCTEH;

2) 6 MemanpeoMemHoM HaNPasieHuu.

® Dpa3BUTHE TPEACTaBICHUH O MaTeMaTuke Kak ¢opMe ONHUCAHUS U METOJE IO3HAHMS
JCUCTBUTENIFHOCTH, CO3JAaHUE YCIOBUH JUIsI TNPHOOpETeHHs MEPBOHAYAIBHOTO  OMBITa
MaTEeMaTHYeCKOr0 MOJIEINPOBAHNUS;

e (opmupoBaHHE OOIIMX CHOCOOOB MHTEIJICKTYAJIbHOM JESITEIbHOCTH, XapaKTePHBIX IS
MaTeMaTHKU M SBISIOMIMXCS OCHOBOW TMO3HABATENBbHOW KYJIBTYPBI, 3HAYUMOMN ISl Pa3IMYHbBIX
cep 4enoBevYecKoi e TeNbHOCTH;

3) 8 NPEOMEMHOM HANPABIeHUU.

® OBJI3JICHUE MAaTEeMATUYECKMMU 3HAHUSAMHM U YMEHHUAMHU, HEOOXOAMMBIMHM MJIs NPOJOJDKEHUS
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o0pa3oBaHMs, U3YUCHHSI CMEKHBIX JUCIUIUINH, TPUMEHEHUS B IOBCEHEBHOM JKU3HH,
co3nanue (yHIaMeHTa MJii MaTeMaTHYeCKOro pa3BUTHUS, (OPMUPOBAHUS MEXaHHU3MOB
MBIIJICHHS], XapaKTEPHBIX JIJI1 MAaTEMAaTUYECKOM e TeIbHOCTH.

Maremaruueckoe oOpa3oBaHUE UTPACT BAXKHYIO POJIb B MPAKTHUYECKOM KU3HU OOIIECTBA,
KOTOpasi CBsi3aHa ¢ JOPMUPOBAHUEM CIIOCOOHOCTEH K YMCTBEHHOMY IKCIIEPHMEHTY.

[IpakTuueckas mone3HocTh npeamera A odydaromuxcs ¢ OB3 o0ycnoBieHa TeM, 4To
MPOUCXOIUT (OPMUPOBAHUE OOIIUX CHOCOOOB WMHTEIUIEKTYaJbHOW NEATEIbHOCTH, 3HAYUMOU
JUTSL Pa3IMYHBIX cep YEIOBEUECKOM IeATEeIHhHOCTH.

bes 0a3oBoif MaTemaTHuecKOil TOJITOTOBKM HEBO3MOXXHO CTaTb OOpa30BaHHBIM
YEJIOBEKOM, TaK KakK OBJIQJICHUE MATEMaTUYECKUMHU 3HAHUSMU U YMEHUAMH HEOOXOJIUMO JIs
MPOJOJKEHHST 00pa30BaHUs, U3YUCHHS] CMEXKHBIX TUCIUIUIMH, MPUMEHEHHS B MOBCEIHEBHOI
KU3HU.

OObyuenne matemaruke oOydaromuxcs ¢ OB3 maeT BO3MOXHOCTh (OPMHUPOBATH Y HUX
KauecTBa MBINUICHHUS, HEOOXOIWMBIC [UIsl aJanTallid B COBPEMEHHOM HH(POPMAIMOHHOM
oO1iecTBe.

HoBu3na gaHHOUM mporpaMMbl OMpENeNsieTcss TeM, YTO B OCHOBE MOCTPOCHUS JaHHOTO
Kypca JISKUT ujesi TyMaHu3aluu o0ydeHus, COOTBETCTBYIOIIAs] COBPEMEHHBIM MPEACTABICHUSIM
0 LIEeJSAX IIKOJIBHOTO 00pa3oBaHus U yAENSIoUIas 0co00€ BHUMAHUE JIMYHOCTH OOYyYarolerocs,
ero uHTepecam u crnocoOHoctsM. [Ipeanaraemslii Kypc mo3BossieT 0becrnedynuTsh GopMUpOBaHUE,
KaK npeoMemHblX YMEHHH, TaK U YHUBEPCAIbHLIX VUEOHbIX Oelcmeull MKOJIbHUKOB, a TaKXke
crocobctByeT noctikeHuto ompenenc¢HHeix Bo PI'OC OOO nUYHOCTHBIX PE3yNbTATOB,
KOTOpbI€ B JAJIbHEUINIEM IMO3BOJSAT OOYYAIOIIMMCSI MPUMEHSTh MOJYyUYEHHBIE 3HAHHUS U YMEHUS
JUIS PEIlIeHUs Pa3IMYHBIX )KM3HEHHBIX 33/1a4.

MexnpeaMeTHBIE CBSI3U OCYIIECTBIISIOTCS TTOCPEJCTBOM OIOPHI JAHHOTO MIPEeAMETa Ha
UHopmMamuxy, uzuKky, Xumuio, 2eoepaguio.

ITpu opranmzanuu npouecca o0yuenust odoydatomuxcs ¢ OB3 (3I1P) B pamkax maHHOU
MPOrpaMMbl  MPEATNONaraeTcsl MPUMEHEHHE CIEIYIOMIMX MeJaroru4ecKux TeXHOJIOruii
00yuYeHusi: TNYHOCTHO-OPUEHTHPOBAHHAS (TI€JarOTHKa COTPYIHUYECTBA), TTO3BOJISIONIAs

YBHUJIETh YPOBEHb OOYUYEHHOCTH YYEHHMKAa U CBOEBPEMEHHO MOJKOPPEKTUPOBATH €€; TEXHOJIOTHS
ypoBHEBOH auddepeHnnanuy, MOo3BOJsAMAas peOEHKY BBIOMPATh YpPOBEHb CJIOXKHOCTH,
MH(POPMaIlMOHHO-KOMMYHHKALIMOHHAS TEXHOJIOTHs, obecreunBaromas GopMupoBaHue y4eOHO-
MO3HABATEILHOW W WH(DOPMAIMOHHOM NIeATeTbHOCTH yJammmuxcs. Vcrmoap30BaHne TEXHOJIOTHI B
NPENoJIaBaHMM MAaTEeMaTUKHM TI103BOJISET HEMpEephIBHO MEHATh (GOpMbI pabOThl Ha YpOKE,
MIOCTOSIHHO Y€pEeIoBaTh YCTHHIE U MMCbMEHHBIE YIPA)KHEHUS, OCYIIECTBIATh pa3Hble MOIXObI K
pELIEHNI0O MaTeMAaTUYECKUX 3aJady, a d3TO IIOCTOSHHO CO3J4acT M  IOJIJECPKUBAET
MHTEJJIEKTyaJlbHOE HaNpsDKeHUE ydamuxcs, (GOpMUpYeT Yy HHUX YCTOWYMBBIM HHTEpeC K
U3Y4YEHHIO TaHHOTO MPEAMETA.

Cucrema ypokoB i oOydarommuxcs ¢ OB3 ycioBHa, HO BCe K€ BBIICISIOTCS
CIIEYIOIINE BUJBI:

Ypok-npakmuxym (YII). Ha ypoke yuanuecs paboTarOT HaJl pa3IMUYHBIMU 3a1aHUSIMU B
3aBHUCHMOCTH OT CBOEHM MOATOTOBIEHHOCTU. Buabsl paboT MOryT OBITh CaMbIMU pPa3HBIMU:
IIICbMEHHBIE HCCIENOBAaHUS, PELICHUE pa3IM4HbIX 3a]a4, W3Y4EHHE CBOMCTB pa3IMYHBIX
GyHKIUH, MpakTHYeCKoe MPUMEHEHHE pPa3IMYHbIX METOJIOB pelleHus 3aaad. Kommberorep Ha
TAKUX YPOKAaX HCIOJB3YETCSI KakK JJIEKTPOHHBIM KaJIbKYJIATOP, TPEHAXKEP YCTHOIO CYETA,
BUpTYyaJbHas 1JabopaTopusi, HCTOYHUK CIIPAaBOYHOM HH(pOpMaLnu.

Ypok-uccneoosanue (YH). Ha ypoke oOyuaromuecs: pemaroT MpoOJeMHYIO 3aaavy
HCCIIEI0BATENBCKOI0 XapaKTepa aHaITUTHUYECKUM METOJIOM.

Komounuposannwuii ypox (KY) npennonaraet BbIIOIHEHUE paboT U 33aHUH pa3HOTO
BUJA.

Ypok pewenus 3a0au (YP3). BripabateiBatoTcs y 00y4aromMXCsl YMEHUS U HABBIKU
pellIeHns 3a/1a4 Ha ypOBHE 0053aTeNbHON M BO3MOXHOU MOATOTOBKH.

Ypok-mecm (¥YT). TectupoBanve mMpoOBOAUTCS C IEJbIO TUATHOCTUKH MPOOETIOB 3HAHUH,
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KOHTpPOJISI YpOBHSI OOYUYEHHOCTH OOy4arolIUXCsl, TPDEHUPOBKU TEXHUKE TECTUpPOBaHUS. TecThl
MpeAJIaraloTcs Kak B MEYaTHOM TaK U B KOMIBIOTEPHOM Bapuante. [IpuyemM B KOMIIBIOTEPHOM
BApUAHTE BCETJa C OrPAHUYECHUEM BPEMEHH.

Ypox-camocmoamenvnaa  paboma  (YCP). llpepnaraiorcst  pa3Hble  BHJIBI
CaMOCTOSITENIbHBIX pabOT: IBYXYpOBHEBAsA — YPOBEHb 0053aTEIbHON MOATOTOBKH - «3%», YPOBEHb
BO3MOYXHOUW TOJTOTOBKH - «4» U «5»; OOJBIION CIIUCOK 3aJaHUN Pa3HOTO YPOBHsI, U3 KOTOPOTO
oOyuaroIuiics peniaeT ux o CBoeMy BeIOOpY.

Ypox-konmpononaa padoma (YKP). IlpoBogutcsi Ha [JBYX YpOBHSX: YPOBEHb
00s13aTeIbHOMN MTOATOTOBKH - «3%», yPOBEHb BO3MOKHOM MOATOTOBKH - «4» U «5».

Jlemoncmpayuonnwtii mamepuan (caaiionr) (/IM).

Co3maercst ¢ menbplo oOecreueHus] HArJSJAHOCTH TPU HM3YYEHHH HOBOTO MaTepuana,
WCIIOJIb30BAaHUs MpU OTBeTax oOydaromuxcs. [IpyuMmeHeHre aHMMalMU MpPU CO3JaHUU TAKOTO
KOMIIBIOTEPHOI'O0 MPOAYKTa I103BOJISIET paccMaTpUBaThb BOIPOCHI MAaT€MATUYECKOM TEOpPUH B
JIBUKEHUH, OOecleyrBaeT JAPYyrol MOAXOJ K HW3YYEHHIO HOBOTO MaTepuasa, BbI3bIBAET
MOBBIIIIEHHOE BHUMAHUE M HHTEPEC Y 00YyJatOLIIXC .

N3yueHne MHOrMX TE€M B MaTeMaTHKE CBS3aHO CO 3HAHUEM U IOHUMAHHEM CBOMCTB
AJIEMEHTapHbIX (PyHKUUN. Pemienue ypaBHEHMI, HEPABEHCTB, Pa3IUMYHbIX 3a]a4 IpeIoyiaraet
riy0oKoe 3HAaHHME TOBEIEHHUs 3JeMEHTapHbIX (QyHkuuidl. Hayduutbcs pacmos3HaBath Tpaduku
TakuxX (PyHKIHA, CyMETh paccka3aTh 00 MX CBOWCTBAX MOMOTAIOT KOMITBIOTEPHBIE CIIAM/IbI.

[Ipu pemenun mr0OBIX 3a/a4 HMCHOJIb30BAaHUE TPapUUECKONW HHTEPIPETALUU YCIOBUS
3a/la4yd, ee pPelIeHus MO3BOJIIET 00YJAIOIIUMCS MTOHATh MAaTEMAaTUYECKYIO UACI0 pelieHus, Ooee
IIyOOKO OCMBICIIUTh TEOPETHUSCKUN MaTepHall 1o JaHHOH TeMe.

3aoanusn 013 ycmuozo cuema (3YC).

OTu 3aJaHUs JAalOT BO3MOXKHOCTb B YCTHOM BapuaHTe oOTpadaThiBaTh pa3InUYHbIE
BOIIPOCHI TEOPUHM U TPAKTHKH, TPUMEHSS MPUHIUIIBI HATJISATHOCTH, JHOCTYMHOCTU. VX MOXXHO
MCIOJIb30BaTh Ha TIOOOM YpOKE B peXKUME YUUTENb — YUCHUK, B3aUMOTIPOBEPKH, a TAK)KE B BUIC
TPEHUPOBOYHBIX 3aHSATUH.

Tpenuposounwvie ynpasxcuenusn (TY).

BxitoyaroT B ce0s 3aaHus ¢ BOINPOCAMHU U HATJISIAHBIMU OTBETaMH, COCTaBJIEHHBIMHU C
NOMOIIbI0 aHMMalui. OHM TMO3BOJSAIOT YYEHHKY CaMOCTOSITENIbHO OTpalaThiBaTh Pa3JIMUHbIE
BOIIPOCHI MAaTEMATHUECKON TEOPUU U TPAKTHKHU.

@opMbl OLIEHKH ¥ KOHTPOJIA J0cTHKeHui odyuyarommuxcs ¢ OB3 (3I1P):
caMmocCTosITeNbHbIE U ITpoBepouHblie padotel (CP, ITP);

KOHTpoJbHBIE paboThl (KP);

yCTHBIE OTBETHI Ha ypokax (YO);

MaTemaTtuueckue JUKTaHTsl U Tectbl (M1, MT);

nuarHoctuueckue 3ananus (/13);

3ananus padoueit rerpaau (PT);

nomarnrHss pabora (JIP) u nomamnsst kontponbsHas padora (IKP);
TBOpYeckas pabora (pedepar, coobduienue, nmpesenranus) (TP).

Buabl konTpoas odyuaromuxesas ¢ OB3 (3IIP): BxoaHo#, Tekymui, TeMaTHYECKHH,
WUTOTOBBIN.

AJMUHUCTpPAaTUBHBIA KOHTPOJb KauecTBa 3HaHUM oOyuatomuxcs ¢ OB3 ocymiecTBiseTcs
TPUKIBL: Ha «BXOJe» B | ueTBepTH, IPOMEKYTOUHBbIN — B KOHILIE Il uerBepTr i B 11l yeTtBepT
1 Ha «BBIXOJIE»- B KOHIIE T'0/1a B (popMe aAMUHUCTPATUBHBIX KOHTPOJIBHBIX pa0boOT (TECTOB).

[Tpomexyrounas arrecranus odyyatonuxcs ¢ OB3 (3[1P) mpoBoauTcs B COOTBETCTBUH
¢ YcraBom OO B (hopMme TeCTHPOBAHUSI.

BHeypounasi jaesteqbHOCTh oOywaromuxcsi ¢ OB3  (3IIP) Mo  MpeaMeTy
npenycMarpuBaercs B (opmax: (axKyiIbTaTHUB, AJIEKTUBHBIA Kypc IO MpEeaMeTy, y4dacTue B
KOHKYpCax, OJIMMITHAaX, TBOPYECKUE MPOCKTHI, IPEeIMETHAS] HEJEIS.



obmiero  wieHa  apUPMETHYECKOH |
reOMETPUYECKON IIporpeccui, CYMMBI
HEPBbIX 7 WIEHOB apu(METHYECKOH W
F€OMETPUYECKOM  IIPOrpeccuil;  pelarhb

3aJ]auyl C UCIOJIb30BAHUEM 3TUX (HOPMYII.
PaccmaTpuBare 1npuMepsl U3 PEAIbHOU
KU3HU, WUIIOCTPUPYIOIIME HW3MEHEHUE B
apupMeTHIecKon IIPOrpeccuy, B
reOMEeTPUYECKOM Mporpeccuu; H300paxarhb
COOTBETCTBYIOIIHE 3aBUCUMOCTH
rpapuyuecKu.

Pemarhb 3aaun Ha CIIO’KHBIE POLICHTEHI, B
TOM YHCIIE 3a/1a4M U3 pealbHON IPAKTUKH (C
UCIIOJIb30BAHUEM KAJIBKYJIATOPA).

OnucarejbHasi CTAaTHCTHKA

[IpencraBnenue n1aHHBIX B BUJE TAOJIHUII,
Jarpamm, rpaduKoB. Crnyuaiinas
U3MEHYUBOCTD. Craructuyeckue

XapaKTepUCTHKU HaOOpa JaHHBIX: CPEIHEE

apudMeTHIecKoe, MeIuaHa, HanOoJbIIee 1
HauMEHbIIIee 3HAYCHMUS, pa3max
[IpeacraBnenuss 0  BBHIOOPOYHOM  HC-
CJIEJOBaHUH.

N3Baekary wuHdopmanuioo u3 TaOMUI U
JuarpamMM, BBINOJHATh  BBIYHMCICHHUS IO
TaOMMYHBIM ~ JaHHBIM.  OnpegensiTb 10
JuarpaMmmaM HauOOJbIINE U HAUMEHBIIIHE
JTAaHHbIE, CPABHMBATH BEITMYUHBI.
IIpencraBasars, uHbOpMaALMIO B  BUIC
TaOJHII, CTOIOYATHIX ¥ KPYTOBBIX AHArpaMM,
B TOM YHCJIE C IOMOIIBEO KOMITBIOTEPHBIX
POTrpaMM.

IIpuBoANTH IPUMEPHI YHCIOBBIX JAHHBIX
(ueHa, pocT, BpeMs Ha J1I0pory), HaX0AUTh
CpeHHE 3HA4YCHHUs, pa3Max  YHUCIOBBIX
HabOpOB.

IIpuBoanTL  CoOJepKaTeNbHbIE IPUMEPHI
UCTIONB30BAaHUSl CPENHUX 3HAYCHUH, JUIS
ONMUCaHUs JaHHBIX (YpOBEHb BOJBl B
BOJIOEME, CIIOPTUBHBIC TIOKA3aTeNH, OIpe-
JeNIeHNe TPaHUI] KITMMATHIECKUX 30H).

Cay4aiinble COOBITHSI U BEPOATHOCTD

Ilorsatne o ciuywyaiiHoM omnbite | | [IpoBOAMTH CilydaliHbIE SKCIEPUMEHTBI, B
CIIy4aiiHOM COOBITHH. DneMeHTapHbIE | TOM YHCIIE C TIOMOIIBI0 KOMIIBIOTEPHOTO
coObiTust. Yacrora ciayyallHOro COOBITHA. | MOAECTUPOBAHUS,  HMHTEPIPETUPOBATH  UX
Craructuueckuii  moAaxoJ K  MOHSTHUIO | pe3yJbTaThl. BoeruncasarTs 4acToTy
BeposATHOCTH. [HecoBMecTHbIE  COOBITHS. | CIy4alfHOTO COOBITHS; OLICHUBATDH
dopmyna CJIOKEHUS BEPOSTHOCTEN.| | BEPOATHOCTh C TOMOIIBIO YaCTOTHI, MOIY-
BeposiITHOCTH TPOTHUBOIONIOKHBIX COOBITHIA. | YCHHOH OIBITHBIM ITYyTEM.

JlocToBepHble M HEBO3MOXHBIE COOBITHA. | PemaTh 3a/1a4n Ha HAaxO0JICHHE

PaBHOBO3MOXXHOCTH cOObITHH. Kitaccuueckoe | BeposiTHOCTEH COOBITHIA. IIpuBoauTs

OIIPECIICHUE BEPOATHOCTH. IIPUMEpPHI CITy4yalHBIX COOBITHI, B TOM YHCIIE,
JIOCTOBEPHBIX u HEBO3MOXHBIX,
MaJIOBEPOSATHBIX COObITHIA. [IpUBOAUTH
MpPUMEpPbl  TIPOTHUBOIOIOXKHBIX  COOBITHIA,

PABHOBEPOSITHBIX COOBITHIA.

J1eMeHTbl KOMOMHATOPUKH




Pemenne  KOMOWHATOpHBIX  3a71ad4
nepebopom  BapuaHTtoB. KomOuHaropHoe
npaBwIo yMHOXeHUs. llepecTaHOBKH U
¢bakTopuain

BoInmoaHATh 1epebop BCEX BO3MOXKHBIX
BApHAHTOB JUIsI TiepecyeTa OOBEKTOB WIIH
KOMOMHAINH.

I[IpumeHsiTH  TPaBUIO  KOMOWHATOPHOTO
YMHOXKEHHUSI  JUIs  pEIIeHUs  3aJad  Ha
HAXOXXIEHNE YHCIa OOBEKTOB HWIH KOM-
OuHanui  (IMaroHaJd  MHOTOYrOJIbHUKA,
PYKOIIOXKAaTHs, YHUCIO KOAOB, IIH(POB,
napoJie u T. 1.).

Pacno3HaBaTth 3a7aud  Ha OIpEJCICHHE
guclia  IEPeCTaHOBOK | BBITTOIHATD
COOTBETCTBYIOIINE BBIUUCIICHHSI.

Pematnb 3a/1auu Ha BBIUKCJICHHE
BEPOSITHOCTH c MIPUMEHEHUEM
KOMOWHATOPHKHU.

MHuo:kecTBa. JJ1eMEHTbI JJOTUKH

MHOkecTBO, 3JIEMEHT MHOKECTBA.
3amanue MHO>KECTB MepeUnCICHUEM
3JIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM.
CrannapTtHbie 0003HaUYEHHS YHUCIOBBIX
MHOXecTB. Ilycroe MHOXECTBO U ero
o6o3Hauenne. [lomMmuoxecrBo. OObenUMHEHNE
U TIepeceYeHHue MHOXKECTB, Pa3HOCTb MHO-
JKECTB.

NnmrocTtpanus OTHOILIEHUI MEXTY
MHOECTBAaMH C TTOMOIIbIO AHarpamm Ditsiepa
- Benna.

[TonsiTie 0 PaBHOCHIILHOCTH, CIEAOBaHUH,
ynoTpeOsIeHUE JIOTHUYECKUX CBSI30K eciu Mo
8 MOM U MOJILKO 8 MOM Clyyae, u, Ull.

IIpuBoauTs,  TpUMEpPbl  KOHEYHBIX U
OECKOHEUYHBIX MHOKECTB. Haxonutn
00BbEIMHEHHE U TEpPEeceYeHUEe KOHKPETHBIX
MHO’KECTB, pa3HOCTh MHOXKeCTB. [IpuBOAUTH
IPUMEpPbl HECIOXKHBIX KIaCCUPUKALMA U3
pa3IMyYHbIX oOnacrei YKU3HU.
HNnmocTpupoBarh TEOPETHKO-
MHOKECTBEHHBIE TOHATUS C  TOMOILBIO
Kpyros Jiepa.

Hcnoab30BaTh TEOPETUKO-MHOKECTBEHHYIO
CHUMBOJIMKY U SI3bIK IIPU PELICHUH 33134 B
X0J1€ U3YUEHUs PA3INYHBIX pa3/ie]oB Kypca.
NnnocTpupoBarh MaTEeMaTHYECKUE
MOHATUS W YTBEPXKACHUS  IPUMEpaMHU.
Hcnoab30BaTh pUMEPHl U KOHTPIPUMEPHI
B apryMEHTaLUH.

Koncrpyuposarb MaTEeMaTHYECKUE
NPEJIOKEHUSI €  TOMOIIBI0  JIOTUYECKUX
CBA30K eciu Mo 8 mom U MoabKo 6 mom
cnyuae, u, Uu.

TEOMETPUS 7—9 kiaaccenl

IIpsimble ¥ yIibl

Touka, mpsiMasi, MIOCKOCTh. OTpE30K, Jyd.
VYrou. IIpsmoit yro, ocTpbIil ¥ TYIIOR YIJIBI,
pa3BepHYTHIN yroy. BepTUkaibHbIE U CMEKHbBIC

®opMyIMpOBATH onpeoeneHus u
WLIIOCTPUPOBATD NOHAMUSA OMPe3Ka, 1y4d;
yena, Hnpsamo20, OCMpo2o, MYno2o U pas-




yribl. buccektpuca yria u  ee CBOWCTBO.
CpoiicTBa  yIVIOB C  MNapaJUIeIbHBIMH U
MEePHNEHIUKYISIPHBIMA ~ CTOpOHaMHU. B3aumHoe
pacmoyioKEHUe  OpsIMBIX  HA  IIOCKOCTH:
napajuleJibHble M IepeceKarolyecs MpsMBbIE.
[lepnennukynspusle npsmbele. Teopembl 0
[apajuUIeIbBHOCTY U NEPHEHIUKYISIPHOCTH
npsMbIX. [leprieHauKyIsp 1 HAKJIOHHAS K TIpsi-
Moil. CepeMHHBIN NEPIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe wmecto Touek. Meton
reoMeTpuyeckux mectr Touek. (CBoiicTBa
OUCCEKTPHUCHI yria u CEPEMHHOTO
MEePIEHIUKYIISIPA K OTPE3KY

8EpHYMO20  V2ll08,  BEPMUKANbHBLIX U
CMEIICHBIX Y2108, DUCCEKMPUCHL Yelda.
®opMyJIMPOBATH onpeoeneHus
napanienbHulx NPAMBLX, yenos,
00pazosanHblx  Npu  nepeceveHuu  08yX
napannenbHulx NPAMbIX cekyweti;
NEPNEeHOUKVIAPHBIX  NPAMbBIX, NEePHEeHOUK)-
JAPA U HAKIOHHOU K NPAMOU, CepeoOuHHO20
nepneHOUKyIapa K ompesKy, paclo3HaBaTh
1 M300PAKATH UX HA Yepmedcax U pUCyHKAX.
OOBSICHATD, uMo makoe ceomempuyecKoe
Mecmo — mouex, TPUBOAUTH  NpUMeEPbL
2e0MempudecKux Mecm mouex.
@opMyaUPOBATL AKCUOMY NAPALLETbHBIX
NPAMUBLX.

®opMyIHpPOBaTh U I0KA3BIBATH mMeopeMbl,
svipasicaoujue c8olCcmea 8epmMuUKAIbHbIX U
CMEJICHBIX  V2llo8, COUCMEA U NPUSHAKU
napanienibHulX NPSAMbIX, 0 eOUHCMBEHHOCMU
NepneHoOuKyIApa K  HpAMOU,  C80UcCmae
NEpneHOUKYIApa U HaAKIOHHOU, CBOUCMBAX
buccekmpucel yena u cepeOuHHo20 nep-
NEeHOUKYNAPA K OMPE3KY.

Pematnb 3a0ayu Ha nocmpoetue,
00KA3amMenbcmeo u eblyucieHus. BuliesiTh
8 YCI08UU 3a0ayU YCI08Ue U 3aKTI0UeHUe.
Onupasce Ha ycnosue 3a0aquy, MPOBOIAUTH
Heobxooumvle dokazamenbHole
PaACCYHCOCHUSL.

ConocTaBiSITh noMYyYeHHbIU pe3yIbmam ¢
ycaosuem 3a0adu

TpeyroabHuku

TpeyrospHUKH. IIpssimoyrosnbHble, | POpMYyIHPOBATH OIIpECIICHUSA
OCTpPOYTOJIbHBIE u TYIOYTOJIBHBIE | IIPSMOYTOJIBHOIO, OCTPOYTOJIBHOTO,
TpeyrojabHUKU. BeicoTa, MeuaHa, OuccekTpuca, | TyMOYrojJbHOTO, paBHOOEIPEHHOTO,
CpenHss JIMHUSA TPEYrOJIbHUKA. | PABHOCTOPOHHETO TPEYTrOJIbHUKOB; BBICOTHI,
PaBHOGenpeHHbIE )51 PaBHOCTOPOHHHE | MEIMaHbl, OUCCEKTPUCHI, CpEeIHENH JIMHUU
TPEYTOJIbHUKH; CBOIICTBA M  NPU3HAKHU | TPEYTOJIbHHUKA; PACIIO3HABATH U H300pa-

paBHOOEPEHHOTO TPEYTOJIbHUKA.

[lpu3Haku  paBeHCTBA  TPEYrOJbHUKOB.
[Tpu3naku paBeHCTBa MIPSIMOYTOJIHBIX
TPEYroJbHUKOB. HepaBeHCTBO TpeyrojbHUKA.
CoOoTHOIIEHUSsT MEXKAY CTOPOHAMU U YTIaMU
TpeyrojabHuka. Cymma yriioB TpeyrojbHUKA.
BHemHue yriael TpeyrojibHHKa, TeopeMa o
BHENIHEM yTJie TpeyroyibHuKa. Teopema daineca.
[TonoGue TPEYTrOJIbHUKOB; kod(urmeHt
noyo0ust. [Ipu3Haky moxo0Oust TpEeyroabHUKOB.

Teopema Iludaropa. Cunyc, KOCHHYC,
TaHI'eHC, KOTaHT'€HC 0CTpOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U YTJI0B OT 0 10
180°; mpuBeaeHue K ocTpoMy yriy. Pemenne

JKaTh X HA YEPTEKax U PUCYHKAX.
®opmMy/IMpPOBATh  OIPENCICHUE  PaBHBIX
TPEYrOJIbHUKOB. ®opmyIMpOBaTH 51
AOKA3bIBATH TEOPEMBI O NPHU3HAKAX pa-
BEHCTBA TPEYTOJIbHUKOB.

OO0bsICHATH 51 WLJIIOCTPUPOBAThH
HEPaBEHCTBO TPEYrOJILHUKA.
P®opMyJIMPOBATH U A0KA3bIBATH TEOPEMBI O
CBOMCTBaxX M NMpHU3HAKaX PaBHOOEAPEHHOIO
TPEYroJIbHUKA, COOTHOUICHUSAX  MEXKIY
CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA, CYMME
YIJIOB  TPEYrOJbHHKA, BHEIIHEM  YIJE
TPEYTrOJIbHUKA, 0 cpenHen JMHUHA
TPEYrOJIbHUKA.




MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
@opMyIibl, CBS3BIBAIOLIME CHHYC, KOCHHYC,
TaHT'eHC, KOTAHI'€HC OJHOTO M TOrO >K€ YIJa.
Perrenue TpeyroyiibHUKOB: TeOpeMa KOCUHYCOB U
TeopeMa CUHYCOB.

3ameyaTelibHble TOUKU TPEYTOJIbHUKA: TOYKU
MepeceyeHs] CEepPeAMHHBIX MEPIEeHIUKYIISIPOB,
OWCCEeKTpUC,  MEIHWaH, BBICOT WM  HX
npoaokeHuil. [OkpykHOCTB Ditepa. |

®opmyanpoBaTh OINpeE/eNeHUe MOA0OHBIX
TPEYrOJIbHUKOB.

®opMyJIMPOBATH U J0KA3bIBATH TEOPEMBI O
IIpU3HAKaX noa00us TPEYTrOJIbHUKOB,
teopemy Dasneca.

®opmMyIMpOBaTH OIIpeEICHUS u
WLIIOCTPUPOBATh HOHATHSA CHHYCA,
KOCHHYCa, TaHI'€HCAa M KOTaHI€HCa OCTPOro
yria IPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
BeiBoauTH bopmyibl, BBIPAYKAIOLIUE
byHKIIN yriaa IPSIMOYTOJIBHOTO
TPEYrojibHUKa  4Y€pe3  €ro  CTOPOHBI.
®opMyJIMpOBaTh U [A0KAa3bIBATH TEOPEMY
[Tucgaropa.

®opMyJIMpOBaTh  OINPENEICHUS  CUHYCA,
KOCUHYCa, TaHI'€HCa, KOTaHIreHca yriaos ot 0
no 180°.

BeiBoauTH bopmyibl, BbIpaXKaroliye
¢bynkun yrios ot 0 1o 180° uepes3 dhyHKIIUU
OocTppIX  yrioB.  @opmyaupoBarh U
Pa3bACHATH OCHOBHOE TPUTOHOMETPUYECKOE
ToxaecTBo. Ilo 3HaueHHMsIM OOHOW TpH-
TOHOMETPUYECKOU byHKLIIT yria
BBIYHCJIATH 3HAYEHUs IpyTrux
TPUTOHOMETPUUYECKUX (PYHKIMI 3TOro yria.
®opMyJIMpOBaTh U [0Ka3bIBATh TEOPEMBI
CHHYCOB M KOCUHYCOB.

®opMyJIMPOBATH U J0KA3bIBATH TEOPEMBI O
TOYKaxX nepecedeHust CepeIUHHBIX
NEePIEHINKYIIAPOB, OMCCEKTpPUC, MeJuaH,
BBICOT WJIM UX MPOJOJIKEHHI.

HccaenoBarh CBOWCTBA TpEyroJbHUKA C
MTOMOUIbIO0 KOMIIBIOTEPHBIX TPOTPAMM.
Pematnb 3a/1a4u Ha IIOCTPOEHHUE,
JTI0KAa3aTeNbCTBO U BBIYHMCIEHUS. BbiiensaTs B
YCIIOBUY 3aJjauil YCIOBHE U 3aKJIIOUYEHUE.
MopaeanpoBarh  ycIoOBHE — 33Ja4d  C
IIOMOUIBIO YEPTEXkKA WIM PUCYHKA, IPOBOIUTH
JOTIONTHUTEIbHBIE ~ MOCTPOCHHUSI B XOJ€
pemieHus. Onupasch Ha JaHHBIE YCIIOBUS
3aJa4H, IIPOBOAUTH HE0OXO0IuMbIe
pacCyJIeHHUs.

HNurepnperuposBarb [IOJIY4YCHHBIN
pE3yJIbTaT U COMNOCTABIATH €r0 C YCIOBHEM
3a/1a4u

YeTbIpexyrojbHUKH

YeTpIpexyroyibHUK. [Tapannenorpamm,
TEOpPEMBI O CBOWMCTBaX CTOPOH, YIJIOB U
JUaroHajiel mapauuiesorpaMMa U ero mpu3Haku.

[IpsiMoyronpHUK, TeopeMa O paBeHCTBE
IuaroHayiei mpsMOyroJbHUKA.

Pom06, Teopema o CBOICTBE qUAroHaNCH.

PopMyJIMPOBATH OIIpeCICHUS
[apajuIeIorpaMMa, IpsIMOYTrOJIbHUKA,

KBaJpara, pomba, Tparnemuu,
paBHOOEPEHHON u IIPSIMOYTOJIBHOU
Tpalneuuy, CpeIHed JIMHUW  TpalclyH;
pacmosHaBaTb W H300paxkaTh HX Ha
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Ksanpar.
Tpaneuusi, cpenuss
paBHOOEAPECHHAS TPAIICIIH

JUHUS  Tpareuuw;

4epTekax U PUCYHKaX.
@ opMyJIMPOBATH U T0KA3BIBATH TCOPEMBI O
CBOMCTBaX W MpH3HAKaxX TMapajielorpaMmma,
PSIMOYTOJIbHHKA, KBaJipara, pomo0a,
TpAareIny.

HccnenoBaTh CBOMCTBA YE€THIPEXYrOJbHUKOB
C TIOMOIIBIO KOMITBFOTEPHBIX IPOTIPaMM.
Pematnb 3a1a4n Ha MOCTPOCHUE,
JI0Ka3aTeIbCTBO 51 BBIYMCIIEHUSL.
MopenupoBathb YCIOBUE  3ajJa4u c
IIOMOIIIBIO0 gepTexa 1580078 PHUCYHKA,
NMPOBOIUTH JIOTIOJHUTEIBHBIC TTOCTPOCHUS B
XoJle pemieHUs. BbIIeJsiTb Ha dYepTeke
KOH(UTyparuu, HE0OXOAMMBbIE IS
MPOBEJCHUSI  OOOCHOBAaHWM  JIOTHYECKHX
[1ar0B pCIICHHUS. HuTeprnpeTupoBaTh
MOJTYYEHHBIA PE3YJIbTAT M CONOCTABIATh €T0
C YCJIOBHEM 3aJlauu

MHOroyroJibHUKHU

MHOroyroiabHuK. Breinykibie
MHOI'OYTOJIbHUKH. IIpaBunbHBIE
MHOI'OYrOJIbHUKH. Teopema 0 cymMMe YIJIOB BbI-
IIyKJIOTO MHOTrOYrolbHHMKa. Teopema o cymme
BHEILHUX YIJIOB BBIITYKJIOIO MHOTOYTOJIbHUKA

Pacno3naBatp MHOT'OYTOJIbHUKH,
¢popmyupoBarhb oInpeleIcHue u
NPUBOAUTH IIPUMEPHI MHOTOYTOJIbBHUKOB.
®opmMy/IMpPOBATh U A0KA3bIBATH TEOPEMY O
CyMMe€ YTJIOB BBIITYKJIOTO MHOI'OYTOJIbHUKA.
HccaenoBarb cBONCTBA MHOTOYI'OJIBHUKOB C
MTOMOUIbIO0 KOMIIBIOTEPHBIX TPOTPAMM.
Pemiate 3amaum  Ha J0Ka3aTeinbCTBO U
BblUKCICHU.  MoaeaumpoBaTrb  YCIOBHE
3a/la4yd C TOMOIIBI0 YepTexka WM PUCYHKA,
NPOBOJIMUTH JIONIOJHUTEIBHBIE IOCTPOCHUS B
XO0J1€ peLICHUs.

HNuTepnperupoBarb MOJTYYECHHBIN
pe3ynbTaT U COMOCTABJATBL €r0 C YCIOBHEM
3a]1a4n

OKpy’KHOCTBb U KPYI

OxpyxHocts u kpyr. Llentp, paauyc,
nuametp. [yra, xopma. CekTtop, CErMEHT.
[lenTpanbHblii, BNWCAHHBIA YroJ, BEIWYUHA

BIIMCAaHHOTO yriia. B3aumHoe pacrnosoxxeHue
IpSIMOM U OKPY)KHOCTH, JBYX OKpPYXHOCTEH.
KacarenbHast u cekymas K OKPYXHOCTH, HX
CBONCTBA.

Broucannsie n OITMCAaHHBIC
MHOTOYrojdbHUKH. OKpYKHOCTb, BIINCAaHHas B
TPEYrOJbHUK, U OKPY>KHOCTb, ONUCaHHAasI OKOJIO
TPEYTroJbHHUKA. TeopeMbl O CYIIECTBOBAHUU
OKPY’KHOCTH, BIIMCAHHOHM B TPEYTOJBHHUK, H
OKpPY>KHOCTH, OIMCAaHHOM OKOJIO TPEYTOJIbHMKA.
BrnucanHble M ONMCAaHHBIE  OKPY)KHOCTH
IIPaBWJIBHOI'O MHOTOYroJibHUKA. [BrnmcanHble u
OIMCAHHBIC YETHIPEX YT OJIBHUKHM. |

@®opmynbl AN BBIYUCIEHUS  CTOPOHBI

®opmMy/IMpPOBATh ONPEIACICHUS IOHATHUH,
CBS3aHHBIX C OKPYXHOCTBIO, LIEHTPAJIILHOTO U
BIINCAHHOTI'O YIJIOB, CEKYLIEW M KacaTelbHON
K OKPY)XHOCTH, YTJIOB, CBA3aHHBIX C OKPYXK-
HOCTBIO.

®opMyJIMPOBATH U 10KA3bIBATH TEOPEMBI O
BIIUCAHHBIX yIjaX, yriaX, CBSI3aHHBIX C
OKPYKHOCTBIO.

M300paxkatb, pacno3HaBaTh U ONMCBHIBATH
B3aUMHOE  pACIOJOKEHHE  TpsAMOM M
OKPYXHOCTH.

HN3o00paxkatsb u ¢popmynupoBaTh
ONpECICHUs] BIUCAaHHBIX W  ONHMCAHHBIX
MHOT'OYT'OJIbHUKOB u TPEYrOJIbHUKOB;
OKPYXHOCTH, BIMCAHHOHN B TPEYTOJbHUK, U
OKPYXHOCTH, ONMCAaHHOU OKOJIO
TPEYrOJIbHUKA.
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MIPaBUIILHOTO MHOI'OYTOJIbHUKA; panuyca
OKPY>KHOCTH,  BIHCAaHHOM B  IPaBUJIbHBIA
MHOI'OYTOJIbHUK; pajuyca OKPYKHOCTH, OIH-
CaHHOW OKOJIO ITPAaBHJIBHOTO MHOTOYTOJIbHUKA

P®opMyJIMPOBATH U J0KA3bIBATH TEOPEMBI O
BIIMCAHHOM M  OIMCAaHHOM OKPYKHOCTAX
TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
HccaenoBarh  CBOWCTBA  KOH(UTYpaIuii,
CBA3aHHBIX C OKPYXHOCTBIO, C IIOMOIIbIO
KOMIIBIOTEPHBIX IPOTPAMM.

Pematb 3a/1a4uu Ha MIOCTPOCHUE,
JI0Ka3aTeJbCTBO u BBIYHCIICHUS.
MopenupoBarb  ycioBHe — 3ajaud  C
MTOMOIIIBIO yepreka Wi pHUCYHKa,

NMPOBOMUTH JIOTIOJHUTEIBHBIC TTOCTPOCHHUS B
X0Jle peuieHus. BbIaeJasiTb Ha dYepTeke
KOH(UTyparuu, HEe0oOXOaUMBIE TUTS
MPOBEJCHUS  OOOCHOBAaHWH  JIOTHYECKHX
miaroB perienus. UHTepnpeTnpoBarhb
MIOJTYYCHHBIH PE3YJIbTAT U COMOCTABISATH €r0
C YCJIOBHEM 3aJIa4H

I'eomeTpuyeckne nmpeodpa3oBaHus

[lonstue o pasenctBe ¢uryp. Ilonsarue
JIB)KEHUA: OCEBasi U LEHTPAIbHAS CUMMETPUH,
napajuieJbHblil nIepeHoc, MmoBopot. Ilonstue o
noooun GUryp ¥ TOMOTETHH

OO0bsAICHATH, U M/UIIOCTPHPOBATH IOHATUS
paBeHctBa  ¢uryp, mnogobus. CTpouTh
paBHBIE U CHUMMETPUYHBIE  (QUIYpHI,
BBINOJIHATH  TMApAUICNbHBIA  TEPEHOC |
MIOBOPOT.

HccaenoBars  CBOMCTBA  JIBUXKEHUW  C
MTOMOIIIBIO0 KOMITBIOTEPHBIX MPOTPAMM.
BeimosHars MIPOEKTHI no
reoMeTpUYeCcKuX npeoOpa3oBaHUil Ha
MIJIOCKOCTH

TEMaM

IMocTpoeHusi ¢ NOMOLIBIO HUPKYJIS M JINHEHKH

[loctpoeHust ¢ TOMOIIBIO IUPKYIS U
JUHENKU. OCHOBHBIE 33Ja4d Ha IIOCTPOEHUE!
JeJICHHe OTpe3Ka IOoIojiaM; IOCTPOEHHUE Yria,
PaBHOIO JaHHOMY; IIOCTPOEHHE TpPEYTrOJIbHHUKA
1o Tpem CTOPOHAM; MOCTPOEHHE
NEpNEeHIUKYIApa K  TNpAMOH;  IMOCTPOEHHUE
OMCCeKTpUCHl yIJIa; JEJIeHHE OTpe3Kka Ha n
PaBHBIX YacTeH.

Pemarp 3a1aun Ha NOCTPOCHHUE C MOMOUIBIO
LUPKYJIS U JINHEUKH.

Haxonursb YCIIOBHS CYILLECTBOBAHUS
pELIEHNUs, BBINOJIHATH IIOCTPOCHHE TOYEK,
HEOOXOIUMBIX JJIsi TIOCTPOEHUS HCKOMOM
burypsi.

Jloka3pIBaTh, 4YTO TIOCTpOeHHass Qurypa
YAOBJIETBOPSIET YCIOBUSAM 3a71a4u
(ompeaensiTb 4YHUCIO PEUIEHUN 3a7a4d IPHU
KaX/IOM BO3MOKHOM BbIOOpE JIaHHBIX)

I/I3MepeHne reOMETPUICCKHUX BCJIHYNH

Jnuna orpeska. Inuna nomanoit. Ilepumerp
MHOT'OYTOJIbHHUKA.

PaccrosHue or TOYkM 0  HOpAMOM.
Paccrosinue Mexny nmapanaeabHbIMUA MPSIMBIMHU.
JlnvHa OKpY>KHOCTH, YUCJIO T; JJIMHA TyTU
OKPY’KHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHON LEHTPAJTIBHOTO yIJIa U JYIMHOW IYT'H
OKpy>KHOCTH. [Paanannas mepa yria. |

ITousitue ILIOLIAIN ILUTIOCKHUX ¢buryp.
PaBHOCOCTaBIIEHHBIE 1 paBHOBEJIMKHE (DUTYPHI.
IImomane NPSMOYTOJIbHUKA. ITmomanu

OO0BSICHAT, U WIIOCTPHPOBATH IIOHATHE
IepuMeTpa MHOTOYTOJIbHUKA.
®opMyJIMPOBATh OINPEACIEHUS PACCTOSHUSA
MEXIy TOYKaMH, OT TOYKH JO MPSMOH,
MEXy MapajuIeIbHBIMU NPSMBIMH.
@®opMyIHPOBATh U OOBSCHATH CBOMCTBA
JUIMHBI, TPAlyCHON MEPBI yIila, IUIOMAIH.
®opMyJIMPOBATh  COOTBETCTBHE  MEXIY
BEJIMYMHOM LEHTPAIBHOIO yrjia U JUIMHOU
JyTH OKPY’KHOCTH.

OO0BSICHATL, ¥ WIIOCTPUPOBATH TOHATUSA
PABHOBEJIMKHMX M PABHOCOCTABICHHBIX (DUTYD.
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napajuieiorpaMma, TPeyroJbHHKa U Tparenuu
(ocHOBHBIE bopmybl). ®opMyibl,
BBIp@XKAIOIIHe IUIOIIAAs TPEYrojbHUKa Yepes3
JIBE CTOPOHBI W YrOJd MEXIy HHUMH, uepe3
MEepUMETP U PAJUYC BIHMCAHHOW OKPYKHOCTH;
¢dbopmyna I'epona.

[Tnomane mHoroyrosnbHuka. Ilnomans kpyra
u miomanb cekrtopa. COOTHOIICHHWE MEXIy
TJIOIAISIMH TTOJOOHBIX (hHUTYp

BouiBoaurth hopMyIbI Ionaaen
MPSIMOYTOJIbHUKA, napajuleJorpaMma,
TpeyrojbHUKa W Tpamenuu, a Takxke ¢op-
MYy, BBIPAXKAIOIIYIO IUIOIIA/b
TpEeyrojbHUKa 4Yepe3 JBE CTOPOHBI M Yroil
MEXIy HUMH, JUTMHY OKPYXHOCTH, IJIOIIA/Ih

Kpyra.
Haxomuthy  1Uiomags  MHOTOYTOJIbHHMKA
pa3zbueHuem Ha TPEeYroJIbHUKU u
YETBIPEX YT OJIbHUKH.

O0BsICHATD u WJIIOCTPUPOBATH

OTHOIIIEHHE TUIOIAACH OJOOHBIX (QUTYD.
Pemiath 337291 Ha BBRIYUCIICHUE JIMHEHHBIX
BEJIMYMH, TPAJYCHON MEpbI YIJia U IUIOMIAJICH
TPEYTOJIbHUKOB,  YCTBIPEXYTOJIBHUKOB  H
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U
wiomaau kpyra. Onupasch Ha JaHHBIE
YCIIOBHS 33]1a41, HAXOAUTH BO3MOXXHOCTH
MIPUMCHCHHUS HEOOXO0TMMBIX dbopmyi,
peoOpa3oBbIBATh (OPMYIIBI.

Hcnoab3oBath Gopmynsl s 000CHOBaHUS

JIOKa3aTeNbHbIX  PAaCCYyKIEHUHM B  XOne
peuieHusl.
HNurepnperupoBarb MOJIy4YEHHBIN

pE3YyIbTAaT U COMOCTABJIATL €TI0 C YCIIOBUEM
3agadu

Koopaunarsi

JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH.
VYpaBHenune npsamoil. KoopaunHaTsl cepenuHbl
orpe3ka. dopmyna pacCTOSHUA MEXAY IBYMs
TOYKaMH IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH

OO0BSICHAT, U WIIOCTPHPOBATH IIOHATHE
JIEKapTOBOM CHUCTEMBI KOOPIUHAT.

BbIBOANTL U HCHOJB30BATh  (POPMYIIBI
KOOpJMHAT CEpeIUHbl OTpE3Ka, pPacCTOSHUs
MEXNy  JByMs ~ TOYKaMHM  IUIOCKOCTH,
YpaBHEHHUS MPSIMON U OKPY>KHOCTH.
BbinosansaTs IIPOEKTHI 1o TeEMaM
MCIOJIb30BaHUsl KOOPAMHATHOTO METO/a Mpu
pEILIEHNN 3a]a4 Ha BBIUUCIICHUS U
JI0Ka3aTeNnbCTBa

BekTopsl

Bekrop.  Jlimna  (Moaynb) — BEKTOpa.
PaBencTBo BexkTOpoB. KosmmHeapHble BEKTOPBI.
Koopaunatsl BekTOpa. YMHOXKEHHE BEKTOpa Ha
YHUCJIO, CYMMa BEKTOPOB, PA3JI0KEHHE BEKTOpa
[0 JABYM HEKOJUIMHEAPHBIM BEKTOpaM. YToOJ
Mexay BekTopamu. CkansipHOE NpOU3BE/IEHUE
BEKTOPOB

®opMyJIMpOBaTH OIIpEeEICHUS u
WUTIOCTPUPOBATh TMOHSTHS BEKTOPA, JTHMHBI
(MOZyJs1) BEKTOPA, KOJJIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbruncasiTe JUIMHY U KOOPJUHATHI BEKTOPA.
Haxoauthb yroia Mexay BEKTOpamH.
BbINoJHATEH onepanuu HaJl BEKTOPaMHU.
BbInoaHAThL IIPOEKTHI o TeMaM
UCIIOJIb30BAaHUsl BEKTOPHOTO METOJAa Tpu
pEILIEHNN 3a1a4 Ha BBIUMCIIEHU U JOKa3a-
TEIbCTBA

JJIeMEeHTBI JJOTHKHI

Onpenenenne. AKCHOMBI U TEOPEMBI.

BocnpousBoauts (bopMyIUpOBKH
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Jloka3arenbCcTBO. JlokazarenbCcTBO OT | ONpeAeIeHU; KOHCTPYHPOBATh HECIOMKHBIE

npoTuBHOTO. Teopema, oOpaTHas JaHHOH. | ONpEACICHHS CaMOCTOSTEIILHO.
ITpumep u KOHTpHIpUMED. Bocnpoussoauts (GopMyIHPOBKH u
JI0Ka3aTeIbCTBA U3Y4YEHHBIX TEOpEM,

IMpOBOAUTDH HECIIOKHBIC JOoKa3aTeJIbCTBa
CaMOCTOATCIIbHO, CChIIIAaThCA B X0J€
000CHOBaHMI Ha OIIPECACICHUA, TCOPEMEI,
AKCHOMBI

®opMbl OpraHu3anuy y4eOHOro mporecca:

. WMHIUBUAYaAJIbHbIE, TPYIIIOBbIC, MHIUBUyaJIbHO-TPYIIIOBBIE, (DPOHTATBHBIC,
. KJIACCHBIE U BHEKJIACCHBIE.

KonTponb ocymiecTBisieTcss B BUAE CAaMOCTOSITENBHBIX pabOT, 3a4€TOB, MHCbMEHHBIX
TECTOB, MAaTE€MaTH4YEeCKHUX JUKTAaHTOB, YCTHOIO CYeTa C CaMOIPOBEPKOH, YHUCIOBBIX
MaTeMaTHYECKUX TUKTAHTOB IO TEME YpPOKa, KOHTPOJBHBIX paboT mo pasznenaMm ydeOHUKA.
KoHnTposbHbIe paboThI COCTABICHBI C YYETOM 0053aTeIbHBIX PE3yIbTaTOB O0yUYEHUSI.

KpuTtepuu u HOpMBI OLIeHKHU 3HAHUI, yMEHUi U HABBIKOB o0y4arumuxcsa ¢ OB3

(3IIP) mo maTemaTuke
1. OueHka NUCHMEHHBIX KOHTPOJBHBIX padOT 00yUaoIuXCsl 10 MaTeMaTHKE.
OTBeT olleHuBaeTCsl OTMETKOM «5», eciu:

* paboTa BBIOJHEHA TOJTHOCTHIO;

* B JIOTMYECKHUX PACCYKJICHUSAX U 0OOCHOBAHHUHU PEIICHUS HET MPOOEIIOB U OMIHO0K;

* B pEIICHUH HET MAaTeMaTHYEeCKHX OLIMOOK (BO3MOXKHA OJHAa HETOYHOCTh, OIHCKA,
KOTOpas He SIBIISIETCS CIECICTBUEM HE3HAHHS WM HETIOHUMAaHUs y4eOHOTO MaTepraa).

OtMmeTka «4» CTaBUTCS B CICAYIONINX CIIyJasx:

* paboTa BBIMOJIHEHA MOJHOCTHI0, HO 00OCHOBAHHUS IIArOB PEIICHUS HEAOCTAaTOYHBI (eCIu
yMeHHe 000CHOBBIBATh PACCYKIEHUS HE SIBISIOCH CIIEIIUATBHBIM O0BEKTOM IPOBEPKH );

* JIOMYIICHBl OJHA OIIMOKa WM €CTh JBa — TPH HEAO0YETa B BBIKIAJKAX, PUCYHKaX,
yepTexkax WU rpadukax (€ciau 3TH BUIBI padOT HE SABJISUIUCH CHEIUATBHBIM O0BEKTOM
MIPOBEPKH).

OtmeTka «3» CTaBUTCS, €CITU:

* JomymieHo Oosiee OAHOM omMOKM MM Oojee JABYX — TpeX HEIO0YeTOB B BBIKJIAJKAX,
yepTexax Wik rpadukax, HO oOydaromuiicss o0nanaer 00sM3aTeTbHBIMU YMEHHUSIMH 110
IpOBEPEMON TEME.

OTMmeTKa «2) CTaBUTCS, €CITU:

* JIOMYIIEHBI CYIECTBEHHBIC OIIMOKHM, TOKAa3aBIIHME, YTO OOydJaroIHiicss He o0iamaeT

00s13aTeNbHBIMI YMEHHSIMH TI0 JAHHOW TEME B TIOJTHOW Mepe.
Otmertka «1» craBuUTCS, €CIH:

* paboTa nokazaina MoJHOE OTCYTCTBUE Y 00yUaromerocsi 00s3aTeNbHbIX 3HAaHUH U YMEHUI
M0 TIPOBEpPSEMOW TeMe WM 3HA4YWTEJbHAas YacTh pa0OTHl BBINIOJHEHA HE
CaMOCTOSITENTBHO.

Y4auTenb MOKET TOBBICUTh OTMETKY 33 OPWUTHHAIBHBIA OTBET Ha BOMPOC WIIM OPUTHHAIBHOE
pelieHrne 3a/lad, KOTOphIE CBUACTEILCTBYIOT O BBICOKOM MAaTeMAaTHMYECKOM pPa3BUTUU
oOyuarolerocsi; 3a pelieHue Oosee CI0XKHOW 3a/aud WM OTBET Ha OoJiee CIOXKHBIA BOMPOC,
MpeIOKEHHBIE 00YJaroIIeMycsl JOMOIHUTENBHO TMOCIE BHITOTHEHUS UM KaKHX-THOO IPYyrux
3a/1aHHM.

2.01eHKa YCTHBIX OTBETOB 00YUaIOIIMUXCsl 10 MaTEMAaTUKE

OTBET OIIEHUBAETCA OTMETKOM «5», €CII YUYCHHK:

* TIOJIHO PAaCKpBUI COJIEpXKaHHE MaTepuaia B oObeMe, IPEAyCMOTPEHHOM IpPOTrpaMMOi U
y4eOHUKOM;

* U3JOXKWI MaTepuag TpPaMOTHBIM $I3bIKOM, TOYHO HCHOJB3Ys MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B OIPEIEIICHHOM JIOTHYECKOM OCIe10BaTeIbHOCTH;

* TPaBWIHHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpaUKH, COMYTCTBYIOIINE OTBETY;
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* T0Ka3ajd yMEHHE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPAMHU, TPUMEHATDH €€ B
HOBOM CUTYyalluu IIPU BHITOJHEHUH IPAKTUYECKOTO 3a1aHHUS;

* OTBEYaJ CaMOCTOSTENBHO, 0€3 HABOSAIIUX BOIPOCOB YUUTEJS;

* BO3MOXHBI OJTHA — JIB€ HETOUHOCTH IPU OCBEILIEHUU BTOPOCTEIEHHBIX BOIPOCOB HIIU B
BBIKJIa/IKaX, KOTOPbIE YUEHHK JIETKO UCIIPaBUII IIOCIIE 3aMEYaHMsl YUUTENS.

OTBeT OLIEHUBAETCSl OTMETKOM «4», €ClI YOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY
«5», HO IIPH 3TOM MMEET OJIMH U3 HEJOCTAaTKOB:

* B M3JIOKEHHM [IOMYIICHbl HeOONblIMe NpoOenbl, HEe HCKa3HBIIEE MaTEeMaTHUECKOe
COJIEp’KaHUE OTBETA;

* JIONMYIICHBl OJWH — JIBa HEJO0YeTa NpPU OCBEUICHHMH OCHOBHOT'O COJEp>KaHUS OTBETa,
HCIIPABJICHHBIE [1OCIIE 3aMEYAHUSI YUUTES;

* JOmymieHbl omuOKa WM Ooyiee IBYX HEIOYETOB IPH OCBEIICHHH BTOPOCTEIIEHHBIX
BOIIPOCOB MJTU B BBIKJIAJIKAX, JIETKO UCIPABIIEHHBIC MTOCIIE 3aMEUaHUST YUUTEIS.

OtMmetka «3» CTaBUTCS B CIEAYIOIIUX CIIyJasx:

* HEMOJHO PacKpbITO COJAEpKaHHe MarepHaia (ComepKaHue M3JI0KEHO (parMeHTapHO, HE
BCerjla IMOCNEeAOBaTeNbHO), HO TOKa3aHO oOliee MOHMMaHUEe BOIpoca U
IIPOJIEMOHCTPUPOBAHbl YMEHHS, JOCTATOUYHbBIE Ul YCBOCHUS MPOrPaMMHOIO Marepuasa
(ompenenensl «TpeboBaHUAMU K MAaTeMaTHYEeCKOW IMOATOTOBKE OOYYaIOIIUXCS» B
HACTOAILEH NporpaMme 10 MaTeMaTUKeE);

* MMEINCh 3aTPYAHEHUS WM JOMYIIEHbl OLIMOKM B OINpPEAEICHUH MaTeMaTUYeCKOU
TEPMHUHOJIOTUH, YepTeXk axX, BBIKIAJKaX, UCIPABICHHbIE MOCIE HECKOJbKMX HABOJSAILIUX
BOIIPOCOB YUHTEJIS;

* oOyyaromuiicsi HE CIpaBWICS C TNPUMEHEHHEM TEOPHH B HOBOW CHTyallUd IIPH
BBITIOTHEHUH TPAKTHUYECKOTO 3aJlaHusl, HO BBIMOJHUI 3aJlaHUsl 00s3aTENIbHOTO YPOBHS
CIIOKHOCTH I10 JAHHOI TeME;

* @pH JOCTaTOYHOM 3HAHUM TEOPETUUECKOr0 MaTepuajia BbIABICHA HEJAOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIENYIOIIUX CIIyJasx:

* HE PAcKpbITO OCHOBHOE COZepXkaHHe yueOHOro MaTepuaa;

* OoOHapy>XeHO He3HaHUe 00yJaromuMCcst OOJIBINEH WK HanboJiee BAXKHOM YacTU y4eOHOTO
MaTepuaia;

* JIOMYIICHBI OMIMOKK B OMpPEICICHUU TMOHATUN, MPU HMCIOIH30BAHUM MaTEeMaTHUYECKON
TEPMHUHOJIOTHUHM, B PHUCYHKax, uYepTekax WM rpapukax, B BBIKJIAJAKaX, KOTOpbIE HeE
WCIIPABIIEHBI MOCJIe HECKOJIBKUX HABOMASAIIUX BOIIPOCOB YUUTEINS.

Otmetka «1» cTaBUTCS, €CIH:

* oOydarommiicss oOHApYXKWJI MOJHOE HE3HAHWE W HEMOHWMAaHHWE W3y4aeMoro Y4eOHOro
MaTepuaga WIM HE CMOT OTBETUTh HU HAa OJUH W3 TIOCTaBJICHHBIX BOMPOCOB IO
M3Y4eHHOMY MaTepuaiy.

Oo0mas kaaccupukanust ommook odyuarommuxcs ¢ OB3 (3IIP).
[Ipu orieHke 3HaHUN, YMEHUHN 1 HABBIKOB O0YUAIOIIUXCS CIIEAYET YIUTHIBATh BCE OMIHOKH
(rpyOble 1 HerpyOble) U HEJOUCTHI.
['pyObIMH cunTaOTCS OUIMOKU:

e HE3HAHME ONPEJENICHHS OCHOBHBIX MOHSTHUN, 3aKOHOB, NMPABUJ, OCHOBHBIX IMOJIOXKEHUN
TeopuH, He3HaHUE (HOPMYJI, OOIIETIPUHATHIX CUMBOJIOB 0003HAUYCHUI BEJIWYWH, €IUHUIL
WX U3MEPEHUS;

HE3HAaHWE HAMMEHOBAHUMN €IMHULl H3MEPEHUS;

HEYMEHHE BBIIETUTH B OTBETE IJ1aBHOE;

HEyMEHHE MIPUMEHSTh 3HAHUSI, AITOPUTMBI JIsl pEIIeHUs 3a]1aY;

HEYMEHUE JIeJIaTh BBIBOJIbI H 000OIICHUS;

HEYMEHHE YUTATh U CTPOUTH IPaUKH;

HEYMEHHE TOJIb30BAThCS MEPBOUCTOYHUKAMHE, YUSOHUKOM U CIIPABOYHUKAMU;
MOTepsi KOPHS UM COXPaHEHHE MOCTOPOHHEr0 KOPHS;
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e otrOpacsiBaHue 6€3 0OOBICHEHHUI OHOTO U3 HUX;

® PpaBHO3HAYHBIC UM OIIUOKWU;

® BBHIYUCIUTEIbHBIC OMIMOKHU, €CIH OHH HE SBIISIOTCS OMUCKOI;

O JIOTMYECKHE OLUIMOKH.

e K HerpyObIM ommOKam cieyeT OTHECTH:

® HETOYHOCTH (OPMYIHMPOBOK, ONPEICICHHM, MOHATHH, TEOPUil, BEI3BAaHHAsI HETIOJIHOTOM
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEAEISAEMOTrO MOHATUS WM 3aMEHOM OJIHOTO - JIBYX W3
9THX IIPU3HAKOB BTOPOCTEIICHHBIMU;

® HETOYHOCTb I'paduka;

e HEpalMOHAJIbHBIH METOJ pEIICHUs 3aJayd WIM HEIOCTAaTOYHO IPOJYMAaHHBIM IUIaH

oTBeTa  (HapylleHME JIOTMKHM, [OJMEHa  OTHEJbHBIX  OCHOBHBIX  BOIIPOCOB

BTOPOCTEIIEHHBIMH);

HEepalMOHAIbHBIE METO/bI PA0OTHI CO CIIPABOYHOM U IPYTroM JIUTEpaTypOi;

HEYMEHHE pelaTh 3aJa4u, BHIIOIHATH 3aJaHHs B O0IIEM BHJIE.

Henoueramu sBnstores:

HEepalMOHAIbHbIE IPUEMBI BBIYUCICHUH U TpeoOpa3oBaHuii;

HeOpe)KHOE BBINOJIHEHHE 3aIIUCeH, yepTexeil, cxeM, rpauKoB.

I[lnannpyemMble pe3y/ibTaThl H3yYeHHs y4eOHOTro nmpeaMera 1s odydyaommxcs ¢ OB3 (3IIP).
HarypaasbHblie yncia. J[poou. PannonajibHble ynciaa

Buinycknux nayuumces:

® [OHUMaTh OCOOEHHOCTHU AECITUYHOW CUCTEMBI CUUCIICHHUS;

® OINEpPUPOBATH MOHATUSIMH, CBI3aHHBIMH C JIETUMOCTBIO HATYPAIbHBIX YHCEN;

® BBIpaXKaTh YKCJIA B SKBUBAJICHTHBIX (hOpMax, BBIOMpas Haubosee MmoaxX0IIIyo B
3aBUCUMOCTH OT KOHKPETHOW CUTYaIIHH;

® CpaBHMBATh U yNOPSAOUYMBATH PALIUOHAIBHBIE YHUCIIA;

®  BBIMNOJHATH BHIYUCIICHUS C PAllUOHATBLHBIMHU YHCIIAMHU, COUETast YCTHBIE U MUChbMEHHBIC
MIPUEMBbI BBIUMCIIEHUH, TIPUMEHEHUE KaJbKYIATOPA;

® JCIOJIb30BaTh TOHATHUS W YMEHHWs, CBSI3aHHBIE C MPOMOPIMOHAIBLHOCTHIO BEIUYHH,
MPOIICHTaMH, B XOJI€ PEIICHUs] MaTEeMaTUYECKUX 3a7a4d U 33J1a4 U3 CMEXKHBIX MIPEIMETOB,
BBIMIOJIHATH HECIIOKHBIE MPAKTHUECKUE PACUECTHI.
Buinycknux nonyuum eo3zmoorcnocms:

® [I03HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAMHU CYUCIIEHUS! C OCHOBAHUSIMU, OTJIUYHBIMU
ot 10;

e yrayOUTh U Pa3BUTh MPEACTABICHUS O HATYPATbHBIX YHCIAX U CBOMCTBAX JEIUMOCTH;

® HAy4UThCS UCTIOIB30BATH MIPUEMBI, PAIlHOHATH3UPYIOIINE BRIYHCICHUS, TPUOOPECTH
MIPUBBIYKY KOHTPOJIHPOBATH BHIYUCIICHUS, BEIOUpAst TOAXOISAIINM 1711 CUTYaIlllH CTI0CO00.
HeiicTBUTEeIbLHBIE YK CJIA
Buvinycknux nayuumcs.

® JCIOJIb30BaTh HAYAJIbHbBIE MIPE/ICTABIICHUS] O MHOXKECTBE JICUCTBUTENIBHBIX YUCEIT;

® OINEpUPOBATh NOHITHUEM KBAJIPATHOTO KOPHS, IPUMEHSTH €r0 B BEIUUCICHUSX.
Buinycknux nonyuum 603modHcHocmby:

® pa3BUTh TMPEACTABICHHE O YHUCIE W YHCIOBBIX CHUCTEMAX OT HATYpaJbHBIX J0
JNEUCTBUTEIBHBIX YUCENI; O POJIM BBIYMCIICHUM B PAKTHUKE;

® pa3BUTh U YyIIYOUTh 3HAHUS O JECATHYHOM 3amucu JeHCTBUTENbHBIX YHCEN
(mepuoInYecKue M HeTIEPHOINIECKHUE IPOOH).
HN3mepenus, npudJInKeHusi, OLEeHKHU
Buinycknux nayuumces:

® JCIOJIb30BaTh B XOJI€ PEILICHUS 3a/1a4 AJIeMEHTapHbIE MIPEACTABJICHHUS, CBI3aHHBIE C
MPUOIMHKEHHBIMU 3HAUEHUSMU BEJTHYMH.
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Buinycknux nonyuum eo3zmooicnocmy:

MOHSTH, YTO YHCIIOBBIC JIaHHBIE, KOTOPHIE UCIIOJIB3YIOTCS JIJIsl XapaKTEPUCTUKU 0ObEKTOB
OKPY’KAIOILIEr0 MUpA, SBJSIOTCS NMPEUMYIIECTBEHHO NPUOIMKEHHBIMM, YTO IO 3aIlUCH
NpUOMKEHHBIX 3HAYEHHM, COJEpKalMXcsi B MH(QOPMAIMOHHBIX HCTOYHHMKAX, MOYHO
CYIUTh O NOTPEIIHOCTH MPUOIINKEHMUS;

MOHSTH, YTO MOTPEIIHOCTh PE3yJbTaTa BHIYMCICHUHN J0KHA OBITH COU3MEpPUMA C
MOTPEIIHOCTHIO UCXO/IHBIX IaHHBIX.

Auredpanyeckue BbIpasKeHUs

Buinycknux nayuumces:

OIIEpUPOBATH MOHATUSIMHU «TOXJIECTBOY», «TOXKJIECTBEHHOE MMPEOOPa30BaHHE», PEIIATh
3aJlauu, coJieprkaliie OyKBeHHbIe JaHHbIE; paboTaTh ¢ hopMyliaMu;

BBIMIOJIHATh ~ MPEoOpa3oBaHUs  BBIPAKEHUH, COJEp)KAlIMX CTENEeHH C  LENbIMU
[IOKAa3aTeIsIMU U KBaIpaTHbIE KOPHU;

BBITOJIHATH TOXKIECTBEHHBIC TIPE00Pa30BaHUs PAIlMOHAIBHBIX BRIPAKCHUN HA OCHOBE
IIpaBWJI JEHCTBUIM HaJl MHOTOWIEHAMU U aJlre0pandyecKuMHU JIpo0siMu;

BBITIOJIHATH PA3I0KEHUE MHOTOUJICHOB HA MHOKHUTEJIH.
Buinycknux nonyuum 803mMoxicHocmsb HAyYUmMbCsl:

BBHITIOJTHATH MHOTOIIArOBbIE MPEOOpa3OBaHUs PALMOHANBHBIX BBIPAKEHUH, MPUMEHSS
IIUPOKUI HAOOP CIIOCOOOB M IPUEMOB;

MPUMEHSTh TOXKJECTBEHHBIC MPEoOpa3oBaHUs Ui PEIICHHs 3a/7a4 W3 Pa3ITUIHBIX
pa3znenoB Kypca (Hampumep, JUIsl HAXOXKIEHHsI HAHOOJIBIIET0/HaUMEHBIIETO 3HAYCHUS
BBIPKCHHS ).

YpaBHeHust

Buinycknux nayuumces:

pelmarb OCHOBHBIE BHUJbl PAallMOHAIBHBIX YPaBHEHUN C OJHOW MEPEMEHHOW, CHUCTEMBI
JIBYX YpaBHEHUH C IByMsI IEPEMEHHBIMU;

MOHUMATh ypaBHEHHE KaK BaXHEHUIYI0 MaTeMaTHYEeCKyl0 MOJENb NJs OINUCAHUS U
M3YYEHHUS Pa3HOOOpa3HbIX pEANbHBIX CHUTYyallMii, pelarb TEKCTOBBIE 3aJaud
anredpanvyeckuM METOI0M;

MPUMEHSTH TpadUUecKue MpeICTaBICHHs Il UCCIeIOBAHUS YPaBHEHU, UCCIIETOBAHHS
Y pelICHUs CHCTEM YPaBHEHHH C JIBYMsI IEPEMEHHBIMH.

Buinycknux nonyuum 6ozmodrcHocms:

OBIIQJIETh CHENHATbHBIMH TPUEMAMH DPEIICHUS YPAaBHEHUH W CHCTEM YpaBHEHHIA;
YBEPEHHO MPUMEHSThH ammapaT YpaBHEHWM JUIs peIlleHUss Pa3sHOOOpasHbIX 3alad M3
MaTEMaTHKH, CMEKHBIX TIPEIMETOB, TIPAKTHKHY;

NPUMEHATh TpadUdyeckue TPEACTABICHUSI ISl HCCICOBaHUS YpPaBHEHWH, CHUCTEM
ypaBHEHMH, coAepKalnX OyKBEHHbIE KO (DUITUESHTHI.

HepaBencrBa

Buinycknux nayuumcs:

MOHUMATh U TPHUMEHITh TEPMHUHOJOTHIO U CHMBOJHUKY, CBSI3aHHBIE C OTHOIICHHEM
HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;

pemiats JIMHEWHbIE HEPaBEHCTBA C OJHOM TMEPEMEHHOW M WX CHUCTEMBI, pelaTh
KBaJIpaTHBIE HEPABEHCTBA C OMOPOil Ha rpaduueckue mpeCTaBIeHuUs;

MPUMEHSTH anmapaT HEPaBEHCTB U PEIISHHs 3a/1a9 U3 PA3JIMIHBIX pa3/IelioB Kypca.
Buinycknux nonyuum 603modircHocms Hayuumscsi.

pa3HOOOpa3HBIM MpPHUEMaM JI0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapar
HEPaBEHCTB ISl pEICHUs Pa3HOOOPa3HBIX MAaTEMAaTHUYECKHUX 33]1a4 U 33]1a4 U3 CMEKHBIX
MPUMEHSITh TpadUyuecKue TMPEACTABICHUS IS HCCICIOBAHUS HEPABEHCTB, CHUCTEM
HEpPaBEHCTB, COJIePKAITNX OYKBEHHBIE KO (DUITUCHTHI.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMU

Buinycknux nayuumes:
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MOHMMATh W HUCIOJb30BaTh (YHKIMOHAJIBHBIC TIOHATHS W  S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHUS ),

CTPOUTH TpaUKH dJIEMEHTAPHBIX (PYHKIIMI; UCCIICI0BATh CBOMCTBA YHCIOBBIX (DYHKIIHIH
Ha OCHOBE M3yUYEHUS TIOBEJICHUS UX TPaAPUKOB;

MOHUMATH (DYHKIIMIO KaK BAXKHEHUIITYIO MATEMaTHICCKYIO MOEIb JIJIsl OMTMCAHUS
IIPOLIECCOB M SIBJICHUH OKPYKAIOIIEro MUPA, IPUMEHSITh (DYHKIIMOHAIBHBIHN S3BIK JIJIS
OIHMCAHUS U UCCIIEAOBAHUS 3aBUCUMOCTEH MKy (PM3HUECKUMU BEITMYNHAMHU.
Buinycknux nonyuum 603moxicHocmb HAy4umscsi.

MIPOBOJNTH MCCIICJIOBAHUS, CBSI3aHHBIC C U3YUYEHUEM CBOUCTB (DYHKIMN, B TOM YHCIE C
WCIOJIb30BAHUEM KOMITBIOTEpPA; HA OCHOBE TI'paUKOB U3YYEHHBIX (YHKIHA CTPOHTH
0oJiee cioxHbIe TpaduKK (KYCOYHO-3a/IaHHBIC, C «BBIKOJIOTBIMUY» TOYKAMH H T.I1.);
WCIOJIb30BaTh (YHKIIMOHAIBHBIC MPEACTABICHUS M CBOWCTBA (DYHKIUU ISl PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U3 PA3JIMYHBIX Pa3JIeNIOB Kypca.

YucaoBble MOCIEA0BATEIbLHOCTH

Buinyckuux nayuumes:

MIOHUMAaTh M HCIIOJIb30BATh SA3BIK IIOCJIENI0BATEIILHOCTEN (TEPMMHBI, CHUMBOJUYECKHE
0003HaYCHHUS ),

MPUMEHSTh (POPMYIIBI, CBA3aHHBIE C apU(PMETHUYECKONH U TE€OMETPUUYECKOM Mporpeccuei,
u anmapar, copMHUpOBaHHBIN NPU U3YyUCHUH JAPYTHX PA3lIENIOB Kypca, K PEHICHUIO 3a/ad,
B TOM YHUCJIE C KOHTEKCTOM U3 PEaIbHOM KU3HU.

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMBCSL.

pemiat KOMOWHHUPOBAHHBIE 3a/layd C MPUMEHEHHEM (OPMYN N-TO WIEHA U CYMMBbI
MEPBBIX N YJICHOB apu(PMETUYECKOM M T€OMETPHUECKON MPOrpeccUuu, MPUMEHSS MpU
3TOM amnmnapar ypaBHEHUH U HEPABEHCTB;

MOHUMATh apU(PMETUUYECKYI0 M TEOMETPUYECKYI0 TMPOTPECCHI0 KaK  (yHKIIHH
HATypaJIbHOTO apryMEHTa; CBS3bIBAaTh apU(PMETUUYECKYIO TMPOTPECCUI0 C JIMHEWHBIM
POCTOM, TEOMETPUUECKYIO C IKCIIOHEHIIUATbHBIM POCTOM.

OnucarejibHasi CTATHCTHKA

BrInyCcKHUK HayduTCS MCIONB30BaTh MPOCTEHINME CIIOCOOBI MPEACTABICHUS W aHAIN3a
CTaTUCTUYECKUX JaHHbBIX.

BbInyCKHUK MOJTYyYUT BO3MOXKHOCTH IMPUOOPECTH NMEPBOHAYAIBHBINA OIBIT OpraHU3aluu
cOopa JaHHBIX NPHU MPOBENECHUU OINpOca OOLIECTBEHHOIO MHEHHS, OCYIIECTBISTh WX
aHaIu3, MPEICTaBIATh PE3yNbTaThl ONpOca B BUAE TAOIHUIIbI, TUArPaMMBbI.

Cay4aiinblie cOOBITHSI U BEPOATHOCTD

BhIlyCKHUK Hay4yuTCs HAXOJUTh OTHOCHUTEIBHYIO YacTOTY M BEPOSITHOCThH CIIy4ailHOTO
COOBITHSL.

BBIMYCKHUK TOJIYYUT BO3MOXHOCTH TPHOOPECTH OMBIT IPOBEACHUS CIY4alHBIX
OKCIIEPUMEHTOB, B TOM YHCJE C T[OMOIIBI0 KOMIIBIOTEPHOTO MOJAEIUPOBAHUS,
MHTEpIpETAIMU UX PE3YJIbTaTOB.

Komo0unnaropuka

BrInycKHHUK HAayduTCs pemiaTh KOMOMHATOPHBIE 3a7]a4i Ha HaXOXKICHHUE YUClia 00bEKTOB
WM KOMOWHAIUH.

BbINyCKHUK TOJYYUT BO3MOXHOCTh HAYYMTHCS HEKOTOPHIM CIIEHUAIbHBIM MpHUEMaM
pelieHrs KOMOMHATOPHBIX 3a/1ad.

Harasanasi reomerpus

Buinycknux nayuumes.

pacrno3HaBaTh Ha 4€pTEKax, PUCYHKaX, MOJAEIAX U B OKPYXKAIOUIEM MHUpPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPHI;

pacmo3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJIBHOTO MapajlieNienuIea, MpaBUIbLHOM
MUPaAMUJIbI, UATUHIPA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPSAMOYTOJIbHOIO Mapasuieenunena;
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OTpEeIeATh 10 JUHEHHBIM pa3MepaM pPa3BepTKH (UTYPHI JMHEHHBIC pa3Mepbl caMoun
¢burypsl 1 Ha000POT;

BBIYUCIIATH 00BEM MPSAMOYTOIBHOTO MapajuleNenune/a.

Buinycknux nonyuum 603modrcHocms.:

HAyYUTHCS  BBIUUCIATH OOBEMBI  MPOCTPAHCTBEHHBIX  TI'E€OMETPUYECKHX  (UTYD,
COCTABJICHHBIX U3 MPSMOYTOJIbHBIX MapasuIeICIUIE/I0B;

YIIyOuTh U Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX;
Hay4YUTHCS] IPUMEHSTh MOHSATUE PA3BEPTKU JIJIsl BHIOJIHEHUSI IPAKTUUYECKUX PACUCTOB.
I'eomeTpuueckue Gpurypbl

Buinycknux nayuumes:

MI0JIb30BAThCA SA3BIKOM T€OMETPHUHM ISl OMKCAHUS MPEIMETOB OKPYXKAIOLIEro MUpa U UX
B3alMHOI'O PacIOJIOKEHUS;

pacmo3HaBaTh U M300pakaTh HA YepTek,axX M PUCYHKAX Te€OMETpUUYECKHE (PUTYpHI U UX
KOH(HUTypaIuu;

HaXOJUTh 3HAUEHUS JJIMH JIMHEHHBIX 3JEMEHTOB (UIYp U UX OTHOLICHHS, I'PagyCHYIO

Mepy yriaoB ot 0° no 180°, npumeHsisi onpenesneHus, CBOICTBa U MpU3HAKU GUTYp U UX

3JIEMEHTOB, OTHOUIeHUs ¢uryp (paBeHCTBO, moa00MEe, CHUMMETPHH, IOBOpPOT,

napasJiesIbHbIA IepeHoc);

OIIEpUPOBATh C HAYAIbHBIMU MOHATUSMHU TPUTOHOMETPUU U BBINOJHSTH 3JIEMEHTapHbIE

ornepauuy HaJl QyHKIUSAMH YIJIOB;

pemiaTh 3ajayd Ha JO0KAa3aTelbCTBO, ONUPAsACh Ha M3Y4YEHHbIE CBOICTBa QUryp Hu

OTHOILLICHUN MEXYy HUMU U NIPUMEHSS U3yUYCHHbIE METO/Ibl I0Ka3aTeIIbCTB;

pelmarth HECJIOXKHBIE 33Jauyd Ha IOCTPOCHHE, TPUMEHSS OCHOBHBIE AJITOPUTMBI

MIOCTPOEHHUSI C TOMOIIBIO IIUPKYJISI U TUHEHKH;

pelarh npocTeiiye IIaHUMETPUUECKHE 3a]1a4l B IPOCTPAHCTBE.

Buinycknux nonyuum 603moicHocmby.

OBJIaJIETh METOJaMH pPELIEHUs 3a/ad Ha BBIUMCIEHMS U JOKa3aTebCTBA: METOJOM OT

OPOTHUBHOTO, METOAOM IM0j00us, MeToAOM Iepebopa BapUaHTOB M METOAOM

rE€OMETPUUYECKUX MECT TOUEK;

PUOOPECTU OMBIT MPUMEHEHHs aNredpandyeckoro U TPUrOHOMETPHUECKOTo armnapaTa

uel IBUKEHUS MpU PELICHUH N'eOMETPUUECKUX 3aay;

OBJIAJIETh TPAJAUIIMOHHON CXEMOH pellleHus 3a]]a4 Ha IOCTPOEHUE C TIOMOIIBIO LIUPKYIIS U

JMHENKN: aHaJIN3, TOCTPOEHHUE, 10Ka3aTEIbCTBO U UCCIIEIOBAHHUE;

HAy4YUThCS pellaTh 3a/adyd Ha MOCTPOCHHE METOJOM IE€OMETPHUYECKOTO MECTa TOUYEK U

METOIOM IIOI00HS;

MPUOOPECTH OMNBIT HCCIENOBAHUS CBOMCTB IJIAHUMETPUYECKHX (QUTYP C IOMOUIBIO

KOMITBIOTEPHBIX TTPOTPAMM;

pUOOpECTH OMBIT BHIIOJHEHUS NMPOEKTOB MO TeMaM «I eomeTprueckue mpeoOpa3oBaHuUs

Ha MI0cKocTHy, «IlocTpoeHune oTpe3koB o Gopmyey.

N3mepenne reomeTpu4ecKux BeJTUYMH

Buinycknux nayuumces.

UCIOJIb30BaTh CBOMCTBAa M3MEPEHUs JUIMH, TUIOIIAAEH, YIJIOB MpPU pEIIeHUH 33734 Ha

HaXO0XJCHHE JJINHBI OTpe3Ka, OKPY>KHOCTH, JYT'H OKPYKHOCTH, IPaJlyCHON MEpHI yIia;

BBIUUCIIATh  IUIOIIAAM  TPEYTOJILHUKOB, MPSMOYTOJILHUKOB, MapajuieJorpaMMOB,

Tpaneuui, KpyroB U CEKTOPOB;

BBIUUCIIATH AJIMHY OKPYKHOCTH, AJIUHY 1yTH OKPY>KHOCTH;

BBIUUCIIATH JAJIMHBI IMHEWHBIX 3JIEMEHTOB (DUIYp U MX YTJIbI, UCTIONB3Ys (POPMYIIBI JUTHHBI

OKPY>KHOCTH M JUTUHBI IYTU OKPYXHOCTH, (POpMYJIBI TUTOIIAAEH GUTyp;

pemaTh 3a7ayd Ha JJ0Ka3aTeNbCTBO C UCIOJIb30BaHUEM (POPMYJ JJIMHBI OKPYKHOCTH U

JUTHHBI TyTH OKPY>KHOCTH, (HopMyJ TuIomanaeit puryp;

pemaTh NPakTUYECKUE 3aJlaud, CBSI3aHHBIE C HAaXOXKJICHUEM I'€OMETPUUYECKUX BEIUYHMH
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(Mcmonp3yst MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPENICTBA).

Buinyckrux nonyuum 603mM0iCHOCb HAYUUMBCAL:

BBIYUCIIATH ILJIOIIIAIU q)Hpr, COCTABJICHHBIX H3 ABYX WA 60.]166 HpSIMOyFOJIBHI/IKOB,
napajuieJIorpaMMOB, TPEYTOJLHUKOB, Kpyra M CEKTOPa;

BBIYUCIIATH IJIOIAIN MHOI‘OyI‘OHBHI/IKOB, I/ICHOJIb3y51 OTHOIICHUS paBHOBeJII/IKOCTI/I nu
PaBHOCOCTaBJICHHOCTH;

MPUMEHATh AITeOpPandecKrii U TPUTOHOMETPHYCCKHI ammapar ¥ UACH ABUXKEHUS IMPHU
peH_IeHI/II/I 3a4a4 Ha BBIYUCIICHUC Hnomaneﬁ MHOFOyTOJIBHI/IKOB.

Koopaunarsi

Buinycknux nayuumces:

BBIYMCIIATh JUIMHY OTpE3Ka IO KOOpJAWHATAM €ro KOHIIOB; BBIYHUCIATH KOOPJAMHATHI
CepeIMHbI OTPE3KA;

UCIOJIb30BaTh KOOPAMHATHBIN METO JUIsl U3y4YEeHHs] CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
BblnyCKHMK noxydum B03MOIHCHOCNb.

OBJIAJIETh KOOPAVMHATHBIM METOZOM PELICHUS 3a/1a4 Ha BBIUMCICHUS U JOKA3aTEIbCTBA;
MPUOOPECTH OMBIT HCIONb30BAHUS KOMIBIOTEPHBIX MPOrpaMM Ui aHaIM3a YaCTHBIX
CJIy4aeB B3aUMHOI'O PACIOJIOKEHHUS OKPYKHOCTEHN U MPAMBIX;

NpUOOpPECTH OMBIT BBHIOJHEHHUS TPOEKTOB Ha Temy «lIpuMeHeHne KOOpAMHATHOTO
METO/A IPY PEIICHUH 3a7a4 Ha BBIYMCIICHHS U 1I0KA3aTEIbCTBAY.

BekTopsl

Buinycknux nayuumes:

ONEepUpPOBATh C BEKTOPAMHU: HAaXOJUTh CyMMY M PAa3HOCThb JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOJUTh BEKTOP, PABHBIM IPOU3BEICHUIO 33JJaHHOIO BEKTOpa Ha
YUCIIO;

HaxOJHUTh JIJIs1 BEKTOPOB, 33JJaHHBIX KOOpANHATAMU: JUIMHY BEKTOPa, KOOPIUHATHI CYyMMBI
U Pa3HOCTH JBYX M 0ojiee BEKTOPOB, KOOPAMHATHI NMPOU3BEACHMSI BEKTOpa Ha YHUCIIO,
OpUMEHSS  NpU  HEOOXOJMMOCTH  COYETATEeNIbHBIM,  INEepeMECTUTENbHBIH |
pacnpeenuTebHbIN 3aKOHBI;

BBIYHUCIIATh CKAJISPHOE MPOU3BEIACHUE BEKTOPOB, HAXOOUTh YOl MEXKIY BEKTOPAMH,
YCTaHaBIUBATh MEPIEHAUKYIISIPHOCTD NPAMBIX.

Buinycknux nonyuum eozmoorcnocms:

OBJIAJIETh BEKTOPHBIM METOOM JUUIsl PELICHUs 3aa4 Ha BEIYMCIICHUS U JOKA3aTeNbCTBA,
PUOOPECTU OMBIT BBHIOJHEHUS MPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOI'O METO/a
IIPY PELICHNH 3a/1a4 Ha BBIYHUCIICHUS U 1I0KA3aTEIbCTBAY.

2. TeMaTnuyeckoe MJIAHUPOBAHHE € YKA3aHUEM KOJIMYECTBA YACOB HA OCBOEHUE
KaK10H TeMBbI.

No Tema ( paznen) KOJINYECTBO YacOB Ha
W3YYCHHC

Matemaruka 5 knacc (5 yacoB B Henento, Bcero 170 gacoB)

1 | HarypanbHbIe yncia 20

2 | CnoxeHre v BEIYMTAHUE HATYPATBHBIX YHCET 33

3 YMHOXEHHUE U ICICHUE HATYPAITbHBIX YHCETT 37

4 | OOBIKHOBEHHBIE APOOH 18

5 JlecsiTuanbie qpoou 48

6 | [loBTopeHne u cucteMaru3aius yaeOHOTo MaTepuaina 14

3a Kypc S Kjacca

Maremaruka 6 kiacc (5 yacoB B Hefento, Bcero 170 yacoB)

1 | JlenumocTh HATypanbHBIX YHCeN 20

19



2 | OObIKHOBEHHBIE ApoOHu 38
3 | OTHOMICHUS ¥ TPONOPIIHH 28
4 | PanonanpHble ynciia U ACUCTBUS HAJl HUMU 70
5 | [loBTOpeHue u cucTeMaTu3alus yaeOHOro MaTepuaina 14
3a Kypc 6 Kkinacca
Anrebpa 7 knacc (3 yacoB B Hezento, Bcero 102 gaca)
1 | JIuneiiHOe ypaBHEHHE C OJHON EPEMEHHON 15
2 | Lensie BeIpaKeHUS 52
3 DOyHKIIUA 12
4 | Cucrema TUHENHBIX YPAaBHEHUN € ABYMS 19
MIePEeMEHHBIMU
5 | [loBTOpeHue u cucreMaTu3anus ydeOHOro MaTepuaia 4
3a Kypc 7 Kjacca
Anrebpa 8§ xiacc (3 yacoB B Henenmo, Bcero 102 gaca)
1 PanrioHanbHbIC BRIpaKEHUS 44
2 | KBagpartHsle kopHH. JleHCTBUTEIbHBIC YHCIIA 25
3 | KBagpartHble ypaBHEeHUs 26
4 | IloBTOpeHue U cucTeMaTu3alus yueOHOro MaTepuania 7
3a Kypc 8 Kiacca
Anrebpa 9 knacc (3 yacoB B Hezento, Bcero 102 gaca)
1 | HepaBencrsa 21
2 KBanpatuunas ¢yaxius 38
3 | DiieMeHTBI IPUKJIAIHON MaTeMaTHKH 21
4 | YucaoBsle MOCIEI0BATETLHOCTH 21
5 | [loBTopenue u cucremMarusanus yaeOHOro Marepuasia 1
3a Kypc 9 kimacca
["'eomeTpus 7 knacc (2 4acoB B HEIETO, BCEro 68 4acon)
1 | [Ipocreiimue reoMmerprueckue GUrypbl U UX CBOMCTBA 15
2 | TpeyroabHHUKH 18
3 | Napannensubie npsimbie. CyMMa YTIIOB TPEYTOJIEHUKA 13
4 | OkpyXHOCTb U Kpyr. 'eomeTprueckue nocTpoeHus 16
5 | [loBTopenue u cucremMarusanus yaeOHOro Marepuasia 6
3a Kypc 7 Kjacca
I'eomerpus 8 knacc (2 yacoB B HEZEIIO, BCEro 68 4yacon)
1 | YerblpexyroJbHUKU 22
2 | [lomoOue TpeyroJsHUKOB 16
3 | Pemenue npsiMoyrojbHBIX TPEYTOJbHUKOB 14
4 | MuoroyronpHukH. [17011216 MHOTOYTOJIEHUKOB 10
5 | [loBTOopeHue u cucremMaru3anus yaeOHOro Marepuasia 6
3a Kypc 8 Kkiacca
['eometpus 9 knace (2 4acoB B HeZENIO, BCEro 68 4acoB)
1 | Pemenne TpeyroibHUKOB 17
2 | IIpaBusIbHBIE MHOTOYTOJIBHUKH 10
3 | JlekapTOBBI KOOPAMHATHI 12
4 | Bexropsl 15
5 | 'eomerpuyeckue mpeoOpa3oBaHMs 11
6 | [loBTopeHne u cucteMaTu3aiys yaeOHOTo MaTepuaia 3

3a Kypc 9 kiacca
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