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IosicHuTeNLHAA 3aNIUCKA

Pabouas mporpamma mo anreOpe ¥ Hayanam aHanuza U reomerpum it 10-11 kmaccos
COCTaBJIEHAaHAOCHOBECIEYIOIINX JOKYMEHTOB:

1. «®DenepanbHbli  TOCYJApCTBEHHBI  00pa3oBaTEeNbHBIA  CTaHJAPT  BTOPOTO
MOKOJICHUSICPETHET000IIEr000pa30BaHUS.
2. Anrebpa m Havanma mareMatudeckoro ananusa. COOpHUK pabouyux mporpamm 10-

I 1xnaccer.CocraButens T.A.bypmuctpoa,uzgarenscrBol Ipocsemenue,2018r.,
3. JL.C.Atanacsn «['eometpusa, 10-11 «macce»; JI.C.Artanacsn, B.D.Byry3os,
C.b.Kagomues;uznarensctBo«lIpocsenienne, 2019.

4. YyebHoro Turana cpemHero  obmiero  oOpazoBanus MBOY  «COIl»
ncT. YnHBSBOPBIK.
5. [TonmoxkenneM o pabodueld mporpamMmme  y4eOHBIX  MpeaMeToB  (KYPCOB)

MYHUIUNAIBHOIO  OIOKETHOro  o0mieoOpa3oBaTesibHOrO  yupexaeHus  «Cpeasss
oOuieoOpa3oBareabHas MKoIa» NCT. UMHbSIBOPBIK.

6. OcHoBHOI 00111€00pa30BaTENbHON MPOTpaMMBbl CpeIHEro o0Iero oOpa3oBaHUs
MBOY «COI» nct.YnHbSIBOPBIK.

[TpakTHyeckas 3HAUUMOCTh MIKOJIBHOTO Kypca MaTeMaTHKU 00yCJIOBJIEHA TE€M, YTO €ro
00BeKTaMu SBJISIOTCS OTHOIICHUS NEHCTBUTENBLHOrO MHpa. MaremaTuueckasi MoAroToBKa
HeoOXoauMa JJisi NOHMMaHMs MPUHIMIIOB YCTPONCTB M MCIIOJIB30BAaHHUS COBPEMEHHOU
TEXHUKH, BOCIIPUATHUS HAYYHBIX U TEXHUYECKUX MOHATUN W uael. MaTemaTruka siBisieTcs
A3BIKOM HAyKM M TeXHUKU. C ee IOMOIIbI0 MOJEIHUPYIOTCS M M3y4daroTCs SIBICHUS U
IIPOLIECCHI, IPOUCXOSAIINE B IPUPOIE.

Kypc MaremaTuku sBIS€TCS OOHUM U3 ONOPHBIX KYpCOB CTaplled IIKOJBL: OH
o0OecrieunBaeT M3y4yeHHE JAPYTrUX AUCLUUIUIMH. B mepBylo ouepeab 3TO OTHOCUTCS K
IIpeIMEeTaM €CTECTBEHHO-HAYYHOI'O LUKJIA. Pa3BUTHE JTOrMYECKOr0 MBIIIJICHUS y4allluXCs
IIpU U3y4YEHUH MATEMAaTHUKH CIOCOOCTBYET YCBOEHHIO MPEIMETOB I'YMaHUTAPHOTO IMKJIA.
[IpakTuyeckue yMeHHMs W HaBBIKM MAaTE€MaTHYECKOro XapakTepa HEOOXOAWMBI s
TPYAOBON U Mpo(ecCHOHaTbHOM MOATOTOBKU IIKOJIBHUKOB. [Ipy 00yueHHM MaTeMaTUKH
(bopMHpYIOTCS YMEHHUS M HaBBIKM YMCTBEHHOI'O TpyJa — IUIAHHPOBAaHHE CBOEH pabOTHI,
MOMCK pAalMOHAJIBHBIX IyTEeH €€ BBINOJIHEHUS, KPUTHYECKas OlLEHKa pe3yapTaToB. B
nporecce OOy4eHHUS IIKOJBHUKM JIOJDKHBI HAy4YMThCS M3JIaraTh CBOM MBICIH SCHO U
MCYEPIBIBAIOIIE, JAKOHUYHO M €MKO, MPHOOPECTHM HAaBBIKM YETKOro, aKKypaTHOTO H
TPaMOTHOTO BBITIOJHEHUS MATEMAaTUYECKUX 3alIMCEN.

B cootBerctBuu ¢ npunsaToir KoHcTUTyIMEN pa3BUTHS MaTeMaTHYecKOro 00pa3oBaHUsS B
Poccuiickoii denepanun MareMaTHueckoe OOpa3oBaHHE JOJDKHO pEIIaTh CIEeAyHoIue
KITIFOUYEBBIE 33/1aUU:

. MPEIOCTABIATh KAXKIOMY OOYYaromeMycsi BO3MOXHOCTh JOCTHIKEHHUS YpPOBHS
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOIUMBIX JIJIsl JATbHEHUINEeH YCTIEITHOM KU3HHU B OOIIECTBE;
. obecrieunTh HEOOXOMUMOE CTpaHE YHCIO BBITYCKHUKOB, MaTeMaTHdecKas

MOJTOTOBKA KOTOPBIX JOCTaTOYHA IS TPOIBIDKEHHS OOpa30BaHMsI B Pa3IMYHBIX
HaNpaBJICHUAX U JJIS IPAKTUYECKOH JeaTeNbHOCTH, BKIIIOYas MPEnoJaBaHus MaTeMaTUKH,
MaTeMaTUYECKHe UCCIIe0OBaHMs, paboTy B cepe HHPOPMAITMOHHBIX TEXHOJIOTHH | JIp.;

. B OCHOBHOM O0IlleM U cpeHeM o0IIeM 00pa3oBaHUU HEOOXOAUMO MPEIYCMOTPETh
MOJITOTOBKY OOYYaroIUXCsi B COOTBETCTBHHM C WX 3allPOCAMH K YPOBHIO ITTOJATOTOBKH B
cdepe MmaTreMaTHYECKOro 00pa3oBaHusl.

COOTBETCTBEHHO  BBIACISIFOTCS ~ TPH  HAlpaBleHHs  TpeOOBaHWH K  pe3yibTar
MaTeMaTHYeCKoro  oOpa3oBaHUS:  MPAKTUKO—OPHEHTHUPOBAaHHOE  MaTeMaTHYeCKOe
oOpa3oBaHue (MaTeMaTHKa JIsl )KM3HU ), MaTeMaTHKa JIJIs UCII0Ib30BaHusl B ipodeccun, He
CBSI3aHHOW C MaTEeMaTUKOM, TBOpPYECKOE HAIpaBICHUE, HA KOTOPOE HAIleJCHBl Te
oOyyJaromuecsi, KOTOpbIe IUIAHUPYIOT 3aHUMAThCSI TBOPUYECKOW M HCCIEIOBATEIbCKON
paboToii B 001acT MareMaTuku, (PU3UKU, SKOHOMUKHU U IPYTUX 00JIaCTAX.

B cootBercTBUUM c 3akoHOM «O0 00pazoBanuu B Poccuiickoit deneparum» (cT. 12 m. 7
OpraHu3alliy, OCYLIECTBISIONINE OO0pa30BaTEIbHYIO JEATENBHOCTh, PEATU3YIOT 3TH
TpeOOBaHUST B 00pa30BaTeNILHOM TIPOIECCE C YYETOM TPUMEPHOW OCHOBHOM



o0pa3zoBaTenbHOM TPOrpaMMbl KaK Ha OCHOBE Y4Y€OHO-METOJMYECKHX KOMILJIEKTOB
COOTBETCTBYIOILETO ypoBH:, BXoasamux B denepanbHblii nepederb MOuH P®, tak u c
BO3MOKHBIM HCITOJIb30BaHUEM WMHBIX HCTOYHUKOB Yy4eOHOW wuHpopManuu (y4eOHO-
METOIUYECKHUE MTOCOOMs, 00pa30BaTEIbHBIC TOPTATBI M CAUTHI U IP.).

B coorBeTcTBUM C TpeOOBaHUSMU B TPOrpPaMME BBIJCICHBI JBa YPOBHS: Oa30BBbINM U
npodunbHbIA. JlaHHAS TporpaMMa IOJTHOCTBIO OTpakaeT ©0a30BBIA W MPOQHIBHBINA
YpPOBEHb MOJIrOTOBKHM IIKOJBbHUKOB IO pazjenaM Mporpammbl. OHa KOHKPETU3UPYET
COJIep’)KaHWE TeM O0pa30BaTENBLHOTO CTAHAApTa W JacT MPUMEPHOE pacrpeaeiicHue
y4eOHBIX 4YacOB IO pasjieliaM Kypca, TJIaBHOW IENbI0 KOTOPOTO SBIISACTCS Pa3BUTHE
pebeHKa KaKk KOMIETEHTHOM JUYHOCTH MYTEM BKJIIOYEHHUS €ro B Pa3IMYHbIC BUJIbI
IIEHHOCTHOW  YE€JOBEYECKOW  NIEeATEeIbHOCTH: Yy4eba, IIO3HaHWE, KOMMYHHUKAIUS,
npo(ecCHOHANLHO-TPYJOBOM  BBIOOp,  JIMYHOCTHOE  CaMOPA3BHTHE, IIEHHOCTHBIE
OpUEHTALINH.

st paboThl TIO TporpamMMe MPEIoiaracTcs HCMOJb30BaHHEe Y4eOHO-MeTOUYeCKOro
KOMILJIEKTA: Y4yeOHUK, METOJMYEecKOoe TMocoOue Misi Yy4uTens, MeTOAuYecKas U
BCIIOMOTAaTeNIbHAs JIuTepaTtypa (ImMocoOwst IS Y49uTeNns, BUIACOPUIBMBI, Yy4eOHO-
HarsiHbIe mocoOus. [Iporpamma peanusyercs aApecoOBaHHBIM yUYallUMCsT yueOHUKaX:
1.III.A.AnmumoB «AnreOpa u Havyajla MaTeMaTU4ecKoro aHanusa, 10-11 kmaccei»;
II.A.AnmumoB, FO.M.Konsrun, M. ®. TkauéBa; uznarensctBo«lIpocBenienuey, 2020;
2.J1.C.Aranacsu «['eometpus, 10-11 xknacceiy; JI.C.Atanacss, B.®.byry30B,
C.b.Kagomues;uznarensctBo«l IpocBemenuer, 2019.

OO0mas xapakTepucTUKA y4e0HOIr0 npeamera

Matemaruueckoe 00pa30BaHHE B CpEOHEH IIKOJE CKIIAJbIBAETCA U3 CIEAYIOLINX
CoJiepXKaTeNbHbIX ~ KOMIIOHEHTOB  (TOYHblE  Ha3BaHUs  OJIOKOB): ancedpa; Hauana
AHANU3A; 2EOMEMPUS; ITIEMEHMbL  KOMOUHAMOPUKY,  Meopuu  6eposamHnocmeil,
cmamucmuku u 102uku. B cBoell COBOKYITHOCTH OHM OTPakatoT OOTaThlid OMBIT 00yYSHHS
MaTeMaTUKe B Halleil CTpaHe, YUYHUTHIBAIOT COBPEMEHHBIE TEHJIEHLIMU OTEUECTBEHHOU U
3apyOeKHOW INKOJBI W TO3BOJIAIOT PEANTNU30BaTh IOCTABJICHHBIE Iepel IIKOJIbHBIM
o0Opa3oBaHHeM L€ Ha MH(GOPMALMOHHO €MKOM U NPAaKTHUYECKU 3HAYMMOM MaTepuale.
OTU copepkaTeNbHble KOMIIOHEHTHI, Pa3BMBAsACh Ha MPOTSDKEHUM BCeX JIET OOy4YeHMH,
€CTECTBEHHBIM 00pa3oM IEperuIeTaloTcss U B3aUMOAECHCTBYIOT B ydeOHBIX Kypcax. [lns
HOPOAYKTHUBHOM JI€ITEIbHOCTH B COBPEMEHHOM MHpe TpeOyeTcsl IOCTaTOYHO IpOoYHast
MaTemMaruyeckas noAroroBka. KaxIomMy uenoBeKy B CBOEH KM3HU MPUXOTUTCS
BBITOJIHATH CJIOKHBIE PACUEThI, BIaJETh MPAKTUYECKMMH MaTEMaTUYECKUMH IIPUEMAMH.
Anrebpa W Havalla aHajgu3a — OJIMH W3 BAXXHEHIIMX KOMIIOHEHTOB MaTEMaTHYECKOTO
o0pa3oBaHus, HEOOXOAMMBIM I NMPHOOPETEHUs KOHKPETHBIX 3HAHUNH U MPAKTHYECKU
3HAYUMBIX YMEHHH, (JOpMUPOBaHUS A3bIKA OMHMCAHUSA OOBEKTOB OKPYXAIOLIEro MUpa, s
pasBUTH NPOCTPAHCTBEHHOI'O BOOOpaKEHMs, MHTYMIIMH, MATeMaTHYECKOH KyJIbTyphl
yUalxcs.

Anzebpa wu nauana Mmamemamuuyeckozo aHanu3a HaleJIeHa Ha (OpPMHUpPOBaAHUE
MaTeMaTUYeCKOTo arrapara JJis peuleHus 3aJad U3 MaTeMaTHKH, CMEXHBIX MPEJAMETOB,
OKpY’Kalolled peasbHOCTU. SI3BIK anreOpbl MOJYEPKUBACT 3HAUEHHUE MATEMaTHUKU Kak
A3bIKa JJIS MOCTPOCHUS MaTeMaTHYEeCKHX MOjeJel, MPOIECCOB U SIBICHUN peabHOTO
mupa. OJHOH M3 OCHOBHBIX 3aJady M3y4eHHs aureOpbl SIBISETCS  pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHUS,, HEOOXOAMMOIo, B YaCTHOCTH, /JIsi OCBOEHHUS Kypca
UHPOPMATUKH; OBJIAJICHUE HAaBbIKAMM JIEYKTHBHBIX paccyxaeHuil. I[IpeoOpazoBanue
CUMBOJINYECKUX (HOpPM BHOCUT CBOHM crienu(pUYecKuil BKJIAJ B pa3BUTHE BOOOpaKEHUS,
CIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpYecTBY. Jlpyroil BakHOW 3ajgaueil M3ydeHUs
anreOpbl SIBJISETCS IMOJyYCHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHMM O (YHKIMAX Kak
Ba)XHEHIIIEH MaTeMaTHYeCKOH MOJENU JUIsl ONMUCAaHHMS M UCCIEIO0BaHHS Pa3HOOOpPa3HBIX
IPOLECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, 3KCIIOHEHIMAIbHBIX, MEPHUOIUUECKUX U
ap.), A GOpMUPOBaHUS y y4YaIIUXCsl MPEACTABICHUNA O POJIM MAaTEMAaTUKU B Pa3BUTHH
LUBWIN3ALUH U KyJIbTypbl. MI3yueHue anreOpbl 1 Hadyasl aHainu3a BHOCUT BKJIAJ B Pa3BUTHE
JIOTHYECKOTO  MBILIUICHUS, CIOCOOCTBYET SCTETHUYECKOMY BOCHHUTAHHIO 4YeNIOBEKa,



MOHUMAaHUIO KpPAacOThl W M3AIIECTBA MATEMATHYECKUX PACCYXKICHUM, BOCIPHUATHIO
reoOMeTpHUeCKUX (OpM, YCBOCHHUIO UAECH CUMMETpuu. Kpome TOro, OCHOBHOH 3amadeit
Kypca ajreOpbl W Hadall aHaju3a SBIBIETCS HEOOXOAMMOCTh OOECIEeUHUTh IMPOYHOE U
CO3HATEJIbHOE OBJIAJICHUE YYAUIUMUCS CUCTEMOM MATEMATHYECKMX 3HAHUU W YMEHUU,
HEOOXOJMMBIX B TOBCEAHEBHON XU3HM B COBPEMEHHOM OOIIECTBE, MOCTATOYHBIX JJIs
I/I3y‘-IeHI/I$I CMCXKHBIX JUCHUIIIINH U HpOI[OJDKCHI/ISI 06pa30BaHI/I$I.

Inemenmet J102UKU, KOMOUHamopuxu, cmamucmuku u meopuu
6eposimHOCHIell CTAHOBATCSL 00SI3aTEIIbHBIM  KOMIIOHEHTOM  IIKOJLHOTO  00pa3oBaHUS,
YCHJIMBAIOIIMM €T0 NMPHUKIAAHOE W MPAKTHYECKOEe 3HaueHHe. DTOT Marepuaia HeoOXOoauM,
npexnae Bcero, i (opMHUpOBaHHMA (YHKIMOHAJIBHOW TPAMOTHOCTH — YMEHHH
BOCIIPUHUMATh U aHAJU3UPOBATh WH(OpMAIUIO, MPEACTABICHHYIO B Pa3IudHbIX (opmax,
IIOHUMATh BepOHTHOCTHLII\/JI xapaKTep MHOTHUX peaJIBHbIX SaBHCHMOCTeﬁ, HpOI/IBBOI[I/ITb
MPOCTEUININE BEPOATHOCTHBIC pacueThl. 3ydeHne OCHOB KOMOWHATOPHKU ITO3BOJIUT
y4alieMycsi OCYIIECTBIISITh PACCMOTPEHHE CIIy4aeB, epedop U MOJICUYET YKClia BApUAHTOB,
B TOM YHCJI€ B NPOCTEHIINX MPUKIAIHBIX 3aAaudax. [Ipy u3yueHun cTaTUCTUKU U TEOPUH
BEPOSITHOCTEM 00OTramaroTcsi MpeCTaBICHUsI O COBPEMEHHOW KapTUHE MHUpa U METOJax
ero wuccienoBaHus, (QopMHpyeTcs TMOHUMAHUE pOJIM CTATUCTHKH Kak HMCTOYHHKA
COILIUAJIBHO 3Ha‘II/IMOI71 I/IH(bOpMaIII/II/I U 3aKJIaAbIBAKOTCSI OCHOBBI BGpO?[THOCTHOI‘O
MBILUICHHS], TaK KaK AJi1 MPOJAYKTUBHOMN AESITETbHOCTH B COBPEMEHHOM MHpe TpeOyercs
JOO0CTATOYHO HquHaﬂ MareMaTnudcCkKasda moaAroToBKa.

T'eomempusn — onuH W3 BaXHEHIIMX KOMIIOHEHTOB MATEMAaTHYECKOTO OO0Opa3oBaHUs,
HEOOXOIUMBIN /JIsl IPUOOPETEHNS KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE M MPAKTUUYECKU
3HAYUMBIX YMEHHH, (GOPMUPOBaHMUS A3bIKA OMHUCAHUA O0OBEKTOB OKPYXAIOLIEr0 MUpa, IS
Pa3BUTHUS MIPOCTPAHCTBEHHOI'O BOOOPAKEHUS U HMHTYUIMH, MAaTEMaTH4YECKON KYJIbTYpbI
yuamuxcsa. M3yyeHue reoMeTpuu BHOCUT BKJIaJ B PAa3BUTHE JIOTMYECKOI'O MBIIUICHHUS.
W3ydyeHne mpeaMeTa pa3BUBAaCT BOOOpPaKCHHE, MPOCTPAHCTBEHHBIC MPEACTABICHUN
CIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHUIO YEIOBEKa, TOHUMAHUIO KPACOTHI U U3SIIECTBA
MaTEMaTUYECKUX PACCYKJICHUM, BOCIPHUSATHIO T€OMETPHUUYECKUX (OpM, YCBOCHHUIO HJIEH
cummeTpun. Kpome Toro, ocCHOBHO# 3aaueil Kypca TeoMeTpuu SBIsETCS He0OX0AUMOCTh
00ecreunTh MPOYHOE M CO3HATEIHLHOE OBJIAJICHUE YUAITUMUCS CHCTEMOM MaTEMaTHYECKUX
3HAaHUM M yYMEHHH, HEOOXOJUMBIX B MOBCEAHEBHOW >KM3HM B COBPEMEHHOM OOIIECTBE,
JOOCTAaTOYHBIX IJIs1 I/ISYIICHI/H[ CMECXKHBIX TUCHUIIIINH U HpOI[OJ'DKeHI/ISI O6p330BaHI/I$I. Kpr B
10-11 knacce HampaBieH Ha CUCTEMAaTHUECKOE M3y4eHHE CBOWCTB T€OMETPUUYECKUX TEN B
IIPOCTPAHCTBE, Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUN YYalIUuXCs, OCBOCHHUE
CIocOOOB BBIYUCIICHHS MPAKTUYECKU BAXKHBIX T€OMETPUUYECKUX BEIWYMH U JallbHEnIee
paSBI/ITI/IC JIOTHYECCKOT'O MBIIIIJICHU A yqanmxc;[.

TakuM 0Opa3om, B X0JIe OCBOCHHSI COACPKAHMSI Kypca yJalluecs Moay4aroT BOZMOXKHOCTb:
- Pa3BUTh NPEACTABICHHS O YUCIIE U POJIM BBIYMCIICHUN B UEJIOBEYECKOM MPAKTUKE;

- chopMupoBaTh MPAKTUYECKHUE HABBIKA  BBIIIOJHEHUS  YCTHBIX, NHCHbMEHHBIX,
I/IHCTPYMGHTaJ'H)HBIX BI)I'-II/ICJ'IGHI/II\/'I, paBBI/ITB BBI'—II/ICJ'II/ITCJ'IBHYIO KyJ'IBTypy; OBJIAACTH
CUMBOJINYECKUM SI3EIKOM anreopsl, BBIPa0OTAThH dbopManbHO-OTIEpaTUBHBIC
anre6pa1/1qe01<1/1e yMeHI/IH nu Hay‘-II/ITI)CSI HpI/IMeHﬂTB HnXxX K pemeHmo MATEMATUYCCKUX U
HeMaTeMaTU4YeCKUX 3aj1a4;

- WU3Y4YUTh CBOWCTBAa U TpaduKH BJIEMEHTAPHBIX (QYHKIUI, HAy4YUThCS HCIOJIH30BaTh
GbyHKIIMOHATBHO-TpaUUeCKUe TMPEACTABICHUS [UIsl OMHCAHWS W aHajih3a pealbHbBIX
3aBHUCHMOCTEM;

- MOJYYUTh MPEACTABICHUS O CTATUCTHUUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE U O
Pa3IUYHBIX CIOCO0aX MX HM3Yy4eHHUs,, 00 OCOOCHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIHX
BEPOSATHOCTHBIN XapaKTep;

- Pa3BUThH JIOTUYECKOE MBIIUICHUE U PeYb — YMEHHS JIOTUUYECKH 0OOCHOBBIBATH CYXKICHUS,
HpOBOI[I/ITI: HCCJIIOKHBIC CHCTEMATHU3alluu, HpI/IBOIII/ITB HpI/IMepBI nu KOHTpHpI/IMepBI,
WCIIONIB30BaTh  PA3JMYHBIC  S3BIKM  MAaTEMAaTHKU  (CIOBECHBIM, CHMBOJWYECKUM,
rpaduvecKkuil) Ui WILTIOCTPAIIH, HHTEPIPETALUHU, apTyMEHTAIUN U 0Ka3aTeIbCTBA;

- copMHpOBaTh MPEACTABICHUS 00 M3y4aeMbIX TMOHATHAX W METOJaX KaK BaKHEHIIMX
CpGI[CTBaX MATEMATHUYCCKOT' O MO,Z[GJIHpOBaHI/IH peaanblx HpOI_IeCCOB nu HBHGHHﬁ.



Hesm: N3ydenune Kkypca MaTeMaTUKU Ha 02a30BOM YPOBHE CTaBUT CBOEH II€JIbIO TOBBICUTH
OOIIEKYIbTYpHBI ypPOBEHb YENOBEKAa U 3aBEPIIUTh (HOPMHPOBAHHE OTHOCHTEIHHO
LEJIOCTHOW CHCTEMbl MaTeMAaTUYECKUX 3HAHUN KaK OCHOBBI JIIOOOH MpodeccuoHanbHOM
JIEATEIIbHOCTH, HE CBSI3AaHHOM HEMOCPEACTBEHHO C MATEMATHKOM.

3agaun:

. CHUCTEMAaTU3UPOBATh CBEJAEHUS O YHUCIAX; HW3YYUTh HOBBIE BHJBl YHUCIOBBIX
BBIpQXEHUN U (OpPMYI; COBEPUICHCTBOBATH MPAKTUYECKUE HABBIKU U BBIUYUCIUTEIHHYIO
KYJIBTYPY, PacIIUpsATh U COBEPIICHCTBOBAThH alreOpandecKuil ammapar, COpMUPOBAHHBIHA
B OCHOBHOI 1IKOJIE, U IPUMEHSTh €r0 K PELICHUI0 MaTEMaTUYECKHUX 3a/1a4;

. pacCIIMPUTh U CUCTEMATH3UPOBATH OOIIHME CBEACHUS O ()YHKIUSIX, TOTIOTHUTH KJIACC
M3y4aeMbIX (PYHKUUN, IPOMILTIOCTPUPOBATH MIUPOTY MPUMEHEHHS PYHKIMN [T ONTMCAHUS
Y U3Y4YCHUS PeaIbHBIX 3aBUCUMOCTEH;

. U3YYUTh CBOMCTBA MPOCTPAHCTBEHHBIX Tel, CHOPMUPOBAHUE YMEHHS MPUMEHSTh
MOJIyYEHHBIC 3HAHUS JUIsl pELICHUs TPAKTUUECKUX 3a/1a4;
. pa3BUBATh MPEACTABICHUS O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B

OKpYy’KaromeM MHPE, COBCPIICHCTBOBATL MHTCIIICKTYAJIIBHBIC W PCUCBBIC YMCHUS IIYTCM
0601"3.H_IeHI/I$[ MaTEMaTHUYECCKOI'O A3bIKa, PA3BUTUA JOTHYCCKOI'0 MbIIIJIICHU,
° O3HAaKOMUTH C OCHOBHBIMHU UJACAMH U MECTOJaMHU MaTEMAaTHYCCKOI'O aHaJIM3a.

Mecto npeamera B geaepajbHOM 0a3UCHOM Y4eOHOM ILIaHe

CornacHo @enepaibHOMY 0a3MCHOMY y4eOHOMY ITUTaHy JUIsi 0Opa30BaTENIbHBIX
yupexaernii  Poccuiickort  ®Depepamuu sl 00s13aTETBHOTO  M3YYCHUS
MaTEeMaTUKH Ha dTare CpeaHero oOmero oOpa3oBaHUs OTBOAUTCS HA 0a30BOM
ypoBHE — 272 4 U3 pacyeTa 4 4 B HEZCIO, 2,5 yaca Ha Kypc ainreops! (85 yacoB B
10 xmacce, 85 gacoB B 11 kimacce), 1,5 gaca Ha kypc reomerpuu (51 gac B 10
kiacce, 51 gac B 11kiacce).

JInuHOCTHBIE, MeTANIPeIMETHBIE U MPeAMETHBIE Pe3yJIbTAaThl 0CBOEHHS
yueOHOro mpeamMera

W3ydyenue anrebppl W Hayal MaTeMaTHMYECKOTO aHalu3a B CTaplied mKone aaér
BO3MOYKHOCTb JIOCTFKECHHUST 00YJAIONTUMUCS CIEAYIOMNX PE3YIIbTATOB.

Jluunocmnuuwie:

- cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH; KPUTUYHOCTh MBIIUIEHUS, YMEHHE pacro3HaBaTh JIOTUYECKH
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTINYATh THIIOTE3Y OT (haKTa;

- TOTOBHOCTb M CIIOCOOHOCTH BECTH [UAJOT C JAPYTUMHU IIOJIbMH, IOCTUTaTh B HEM
B3aMMOITOHMMAHHUSI, HAXOAWTh OOIIUE IIeJTH U COTPYIHUYATH JIJIS UX JOCTHIKCHHS,

- HaBBIKM COTPYJIHUYECTBA CO CBEPCTHUKAMH, AETbMHU MIIAJIIIETO BO3PACTa, B3POCIBIMU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIE3HOW, Y4eOHO-MCCIIEI0BATENbCKOW, MPOSKTHOW H
JIPYTUX BUOAX ACSITEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oOBaHHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH JKU3HU; CO3HATENFHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO yCTICTITHON PO eCCHOHATTEHON U 00IIECTBEHHOM JESTENHHOCTH,

- ACTETUUYECKOE OTHOIICHHE K MUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA,;

- OCO3HaHHBIN BBIOOP OymyIiei mpodeccuu U BO3MOKHOCTEH peanu3allii COOCTBEHHBIX
’KU3HEHHBIX TUIAHOB; OTHOIIEHHE K MPO(PECCUOHAIBHON AESITEIbHOCTH KaK BO3MOKHOCTH
y4acTusi B PEIICHUH JMYHBIX, OOIIECTBEHHBIX, FOCYAaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npo0aemM

Memanpeomemnvie:

- YMEHHE CaMOCTOSITEIbHO OMNPENENATh UENU JAEATeIbHOCTH M COCTaBISATH IUIAHBI
NESITENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH



JeSITEIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHHSI MOCTABIEHHbIX
Heneil W peajdM3allMy IJIAHOB JICSATEIbHOCTH; BBIOMpATh YCIEUIHBbIE CTpPaTerdd B
pa3IMYHBIX CUTYaIUsX;

- YMEHHE NpPOAYKTUBHO oOOIIaTbCcsi M B3aUMOJIEHCTBOBATb B IIPOLECCE COBMECTHOM
JESTENIbHOCTH, YYUTBHIBaTh MO3HUIMU JPYTUX YYACTHHKOB JEATEIbHOCTH, 3(PPEKTUBHO
pa3pemaTh KOHQIUKTHL;

- BIAJICHHE HaBbIKAMU II03HABATENIbHOM, Y4eOHO-HMCCIEeI0BATEIIbCKOW U MPOEKTHOM
NeSITeIbHOCTH, HABBIKAMU pa3pelIeHus MpoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOHMCKY METOJIOB pEHICHHs] TMPAKTUYECKUX 3a/ady, MPUMEHEHUIO
pa3IMYHbIX METOJOB ITO3HAHUS;

-TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAIMOHHO-TIO3HABATEIbHOM
JESATENIbHOCTH, BKJIIOYash YMEHUE OpPHUEHTUPOBATbCA B  PA3IMYHBIX HCTOYHUKAX
uH(pOpMallii, KPUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HH(OPMALINIO, MOTYyIaeMYIO
U3 pa3IMYHbIX UCTOYHUKOB;

- YMEHHE UCTOIb30BaTh CPeACTBA HH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA
(nanee — WKT) B pemieHMM KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX W OpraHM3allMOHHBIX
3aJa4 Cc coOdrofeHHeM TpeOOBaHMM JPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexenns, TpPaBOBBIX W ITUYECKHX HOPM, HOPM HH(GOPMAIMOHHOK
0€30I1aCHOCTH;

- BJIaJICHUE S3BIKOBBIMH CPEJCTBAMH — YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTth CBOIO
TOYKY 3pEHUS, UCII0JIb30BATh aJIcKBATHBIE S3bIKOBBIE CPE/ICTBA;

- BJIQJICHWE HABBIKAMU II03HABATEILHOH peQIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUIT M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HAHMSI U HE3HAHUs, HOBBIX [103HABATENbHbIX 3a/1a4 U CPEJICTB UX TOCTUKEHUS.
IIpexmeTHbIE:

[IpenMeTHble  pe3yibTaTbl  OCBOGHMUS ~ MHTETPUPOBAHHOIO  Kypca  MaTeMAaTUKH
OpPUEHTHPOBaHbl Ha (HOPMHUPOBAHME LEIOCTHBIX MPEACTABICHUA O Mupe M oOmei
KyJIbTYpbl OOydYaloIMXcsi TYyTEM OCBOECHHS CHCTEMAaTHYECKHX HAay4HbIX 3HaHUM W
croco0oB JeWCTBUI Ha MeTanpeAMETHOW OCHOBE, a MPEIMETHBIE Pe3yJbTaThl OCBOCHUS
Kypca MaTeMaTMKM Ha 0a30BOM ypOBHE OpHUEHTHPOBaHbl Ha oOOecreyeHue
NPEUMYILIECTBEHHO 00111e00pa30BaTeIbHOM U OOLIEKYIbTYPHOH MOAroToBKH. OHH
IpeoJIaratoT:

. c(OPMHPOBAHHOCTh MPEACTABIECHUI 0 MaTeMAaTUKE KaK YaCTH MUPOBOU KyJIbTYpPbI
U O MeCTe MareMaTUKH B COBPEMEHHOM LMBMIM3AllMU, O CHOCO0axX OIMUCAaHUS Ha
MaTEMAaTUYECKOM SI3bIKE SIBICHUH PEAIbHOTO MUPA;

. c(OpPMUPOBAHHOCTh NPEJACTABICHUA O MaTEeMAaTUYECKUX TIOHATUAX Kak o
BOXHEHIINX MaTEeMAaTHUYECKUX MOJEINAX, MO3BOJSIOLUIMX ONMCBHIBATH U H3Yy4aTb pa3HbIC
MPOLECChl W SBJICHHS; TMOHMMaHUE BO3MOXKHOCTH aKCHMOMAaTHYECKOrO MOCTPOCHHUS
MaTEMaTHUYECKUX TEOPHIL;

. c(OpMUPOBAHHOCTh TMOHATUHHOIO ammapara IO OCHOBHBIM pa3zjeiaM Kypca
MaTeMaTHKH; 3HAHUM OCHOBHBIX TeopeM, (OopMyd M yMEHHUS HX MPUMEHATh; yMEHUS
JTIOKa3bIBaTh TEOPEMBI.

. BIIQJICHUE METONAMM JIOKA3aTeIbCTB U aAITOPUTMOB DpELICHUs; YMEHHE HX
IIPUMEHSATH, IPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKACHUS B X0/I€ PEIICHUS 3a/1a4;
. BIIaJICHUE CTaHAAPTHBIMU NIPUEMAMHU PELICHUS PAMOHAIBHBIX U UPPALUOHAIBHBIX,

MTOKa3aTeJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, X CUCTEM;
UCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM 4YHCIIE I IIOMCKA IIyTH
pELIeHUs U WUTIOCTPALUN PEIICHUS] YPABHEHHUI U HEPABEHCTB;

. c(OpPMUPOBAHHOCTH TPEACTABICHUI 00 OCHOBHBIX MOHITHSX, UIEIX U METOJaX
MaTeMaTUYECKOr0 aHaJIN3a;
. c()OPMUPOBAHHOCTh TMPEJCTABICHUNA O TMPoIeccaX U SBICHUSX, HMMEIOIIUX

BEPOATHOCTHBIN XapaKTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJTbHOM MHpE, 00
OCHOBHBIX MOHSITUSIX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEN;

. c(OpMHUPOBAHHOCTh YMEHHI HAaXOJUTh U OLEHUBATh BEPOSITHOCTH HACTYIJICHUS
COOBITHII B TPOCTEUIIUX TMPAKTUYSCKUX CUTYalUSIX W OCHOBHBIE XapaKTEPHUCTUKH
CIIyYalHBIX BEJIMYMH;



. BJIAJICHUEC HABBIKAMU HCIIOJB30BAHUSA T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpH
pELIEHNUH 3a]1ay.

. BJIAJICHAE F€OMETPUUECKON TEPMHUHOJIOTHEN, KIIFOUEBBIMH IOHATUSAMHU, METOJAMHU U
npuémMamus;

. BIAJICHANE OCHOBHBIMH IIOHATUAMH O IUIOCKHX M  IPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, uX OCHOBHBIX CBOMCTBAX;

. c(OpPMHPOBAHHOCTh YMEHMs PAclO3HaBaTh Ha YepTexkax, MOJEISIX U B PEallbHOM
MHpE TeoOMeTpUYecKre (QUrypsl;

. IPUMEHEHHUE U3YYEHHBIX CBOMCTB reoMeTpu4ecKux Guryp u ¢Gpopmys A peuieHus

TCOMCTPHUYCCKUX 3ada4 U 3a/la4 C IPAKTHICCKUM COACPIKAHUCM,

OcHoOBHOe coJep:kaHue Y4eOHOro npeaMeTa

Anreﬁpa 1 HaAYaJIa aHaJin3a
10kaace

1./leficTBUTEILHBICUH CJIA
[emple W pauuMoOHaNIbHBIE  4YHClA.  JIeWCTBUTENbHBIE  YHCIIA. beckoneuHno
yObIBarolasireoMeTpuyeckass mporpeccus. ApudMeTHYEeCKHil KOpeHb HaTypaibHOU
crenieHu. CTeneHb CpalOHAIbHBIMU JIEHCTBUTENIbHBIMIIOKA3aTENISIMU.
OcnosHvle yenu: GOPMHUPOBAHHWE NPEACTABICHUNH O HATYPaJbHBIX, LENBIX YHCIAX, O
MPU3HAKAXIETUMOCTH, MPOCTHIX M COCTAaBHBIX YHWCIAX, O pAIMOHATBHBIX YHUCIAX, O
NePUOIC, OTNEPUOJAUYECKON JIPOOH, O JCHCTBHTEIBHBIX YHCIAX, 00 HUpPpaIMOHATHHBIX
qrciax, 00ECKOHEUHOU EeCATUYHON MEePHUOANYECKON ApodU, 0 MOIyNe AEHCTBUTEIHLHOTO
yrcina;hopMUPOBAHHE YMEHUN OMpeNesiTh OSECKOHEYHO YOBIBAIOIIYI0 T€OMETPUYECKYIO
MIPOTPECCHUI0,BEIUUCIIATH M0 (POpMyJie CyMMY OSCKOHEYHO YOBIBAIOMICH T€OMETPHUSCKOMN
MIPOTPECCUU;0BIIAJICHIE YMEHUEM U3BJICUEHUS KOPHS M-Il CTENeHU U MPUMEHEHUE CBOMCTB
apu(QMETUYECKOTOKOPHS. ~HATypalbHOM CTENEHH; OBJaJIeHUE HaBbIKAMHM pEIICHUS
UPPAIMOHATIBHBIX YPaBHEHUI,UCIIONB3Ysl Pa3INuHbIe METOMbI PEIICHHs] UPPAIIMOHATBHBIX
YpaBHEHU U CBOMCTB CTENEHU CIFOOBIMIIETIOUNCIEHHBIMIIOKA3aTEIIEM.

2.CtrenenHasipyHK1Ius
Crenennasynkuus,e€cBoiicrBaurpadux.PaBHocunbHbleypaBHeHUANHEpaBeHCTBa. ppanu
OHAJIbHbICYPABHEHHUS.
Ocnoguvie  yenu: (QOPMUPOBAHUE TNPEJCTABICHUH O CTENEHHOM (QYHKIUHU, O
MOHOTOHHONU(YHKIIMHY; (OPMUPOBAHHE YMEHHH BBIMONHITH MpeoOpa3oBaHHe TaHHOTO
YpaBHEHUs BYpaBHEHUE-CIEJCTBUE, paCIIUpPEHUs] O00JIaCTH ONpEeNeNeHUs, POBEPKU
KOpHEH;
OBJIaJICHUEYMEHUEM pellIaTbU ppalliOHATIbHbIEYPaBHEHUSMETO/10MBO3BEICHUSIBKBaIpaTo0e
uXyacTeilypaBHEHHs, TPOBEPKH KOpPHEH ypaBHEHHS; BBIMOIHATH PAaBHOCHILHBIC
peoOpa3oBaHNAYPaBHEHUAHONPEIEISITh HEPAaBHOCUIbHBIEITPEOOpa30BaHUs ypPaBHEHUS.

3.Iloka3areabHasspyHKINS
[TokazarenpHast QyHkuus, e€ cBoWictBa W rpaduk. I[lokazaTenbHble YypaBHEHHS.
[ToxazarenbHbleHEpaBeHCTBA. CHCTEMBINOKA3aTeIbHBIX YPaBHEHU I HHEPABEHCTB.
Ocnosnvle yenu: (HOpMUPOBAHME MOHATUH O TMOKa3aTeIbHOM (YHKLIMH, O CTENEeHU
CIIPOM3BOJILHBIM JIEHCTBUTENBHBIM MMOKa3aTeIeM, O CBOMCTBAaX MOKa3aTeIbHOU (YHKIUH,
orpaduke (QYHKIHH, O CHMMETPUM OTHOCHTEIBHO OCH OpJHHAT, 00 HKCIOHEHTE;
(bopMUpOBaHHEYMEHHS pellaTh IOKa3aTelbHbIE YypPaBHEHUS pa3IMYHBIMU METOJAMMU:
ypaBHUBAaHHMEMIIOKa3aTelel, BBEICHUEM HOBOW NMEPEMEHHOM; OBIaJICHUE YMEHUEM PElIaTh
MOKa3aTelbHbIEHEPABEHCTBA Pa3IMYHBIMHU METOJIaMH, HCIIOJIB3YS CBOICTBa
PaBHOCUJIBHOCTH HEPABEHCTB;OBJIAJICHUE HAaBBbIKAMHU PEIICHUS CHUCTEM MOKa3aTeIbHbIX
YpaBHEHU U HEPABEHCTB METOJIOM3aMEHBIIEPEMEHHBIX, METOIOMIIOICTAHOBKH.

4.JlorapupmnyeckaspyHkums
Jlorapugmel. CaoiicTBa J0rapuQMoB. JlecsaTuunele u HaTypajJbHbIE
norapudmel.Jlorapudmuyeckasynkius,eécBorictBanurpaduk.JlorapupmMudeckueypaBHeH
usl.
JlorapudmudeckneHepaBeHCTBA.
OcHosHnvie yeau: GOPMHPOBAHHWE TMPEACTaBICHUNW O Jorapudme, o0 OCHOBaHUHU



norapupma, onorapuMUpPOBAHWUU, O JACCATUYHOM Jiorapudme, O HATypaIbHOM
aorapudme, o dopmysenepexona oT jorapupmMa ¢ OJHUM OCHOBAHHEM K Jorapudmy c
Apyrum
OCHOBaHHEM;(hOpPMHUPOBAHUECYMEHUSTIPUMEHATHCBONCTBATIOrapU(PMOB:TI0Tapru(HPMIIPOU3BE
CHHH,

jgorapupM  yactHoro, JiorapuM  CTENEHH, NpU  YOPOLIEHUH  BbIPAXKEHUII,
coJiepKalUXJIorapu(pMbl; OBIIAJCHUE YMEHHEM pelaTh Jorapu(MUUYEeCKUe ypaBHEHUS;
nepexons
KPaBHOCWJIBHOMYJIOTapU(PMUYIECKOMYYpaBHEHHIO,METOITIOTEHIIMPOBAHN S, METOIBBEICHHS
HOBOMIIEpPEMEHHOM,0BI1aICHHEHaBbIKAMHU PELIEHUATIOTapU(PMUUECKUXHEPABEHCTB.
S.TpuronomerpuyeckuepopmMyibl
Paguannas mepa yria. IloBopoT ToukM BOKpYr Hayajna KoopauHaT. OmpeneneHue
CHHYCa,KOCHUHYCa U TaHI'€HCa. 3HaKU CHHYCA, KOCUHYca U TaHIeHca. 3aBUCUMOCTb MEXIY
CUHYCOM,KOCUHYCOM M TAHI'€HCOM OJIHOTO M TOro e yrja. TpuroHomerpuyeckue
ToXJecTBa. CMHYC,KOCUHYC U TAHI€HC YIJIOB O U 0. DOPMYJIBI CIIOKEHUS.. CHHYC, KOCHHYC
u TaHI'€HC
nBoitHoroyria.. @opmyisinpusenenus. CymmanpasHocTbCMHYCcOoB.CyMManpa3HOCTh
KOCHHYCOB.

Ocnosnvle yenu: (GOPMHpPOBaHME NPEACTABICHUH O paJdaHHOM Mepe yriaa, o
[epeBOJIEpaJMuaHHON Mepbl B TpaJlyCHYO M HA00OpOT, IpaJyCHON - B pajMaHHYIO; O
YHUCIOBOMOKPYKHOCTH HAa KOOPJUHATHOM IIJIOCKOCTH; O CHHYCE, KOCHUHYCE, TaHIC€HCE,
KOTAHT'€HCE, MXCBOWCTBAX; O YETBEPTIX OKPYKHOCTH; (OPMHPOBAHUE YMEHHH YIPOIIATH
TPUTOHOMETPUUECKUEBBIPAKEHUS OJIHOTO apryMEHTA; 10Ka3bIBaTh TOKIECTBA; BBINOIHATh
IpeoOpa30BaHUEBbIPAXKEHUI TIOCPEICTBOM TOXKIECTBEHHBIX MpeoOpa3oBaHUil; OBIIaJICHUE
YMEHUEM TPHUMEHATH(GOPMYJIBl CHHYCa M KOCHHYCa CYMMBI M pa3HOCTH, (HopMyIibl
JIBOMHOrO yria JUisi YOpPOIICHUSIBBIDA)KEHUN; OBJIAJICHUE HAaBBIKAMHM HCIIOJIb30BaHUS
dopmyn  mpuBeaeHus U (QOPMYNINPEOOPa3OBAHUACYMMBI  TPUTOHOMETPUUECKUX
(GyHKIMIBIPOU3BEICHUE.

6. Tpuronomerpu4ecKueypaBHeHHA
VYpaBHeHHe cosx = a. YpaBHeHuUe sin X = a. YpaBHeHue tgx = a. Pemenue
TPUTOHOMETPUYECKUX yPABHEHUH.
Ocnoguvie yenu: (GOpMUPOBAHUE MPEACTABICHUM O PpEHIEHUMH TPUTOHOMETPUUYECKHUX
ypaBHEHMIHA YHUCIIOBOM OKPYXXHOCTH, 00 apKKOCHHYyCEe, apKCHHYyCe, apKTaHIeHCe,
ApKKOTAHTE€HCE yucia;hopMHUPOBAHHE YMEHUI pemeHns MPOCTEUIIINX
TPUTOHOMETPUYECKUX  YPaBHEHUH, OJHOPOJHBIXTPUTOHOMETPUYECKUX  YpPaBHEHUM;
OBJIaJICHUE YMEHHUEM pEeIIaTh TPUTOHOMETPUUECKHUEYPABHEHHSI METOJOM BBEJIEHUSI HOBOM
NEPEMEHHOM, METOI0M Pa3JIoKEeHUsI Ha MHOXXHTEINU;pacIMpeHneno0001eHnecBeIeHUI0
BUJAXTPUTOHOMETPHUUECKUXyPAaBHEHUH.

7.TpuronomerpuuyeckuePyHKIHU
OO6nacte ompeneneHuss W MHOXKECTBO 3HAYEHHM TPUTOHOMETPUYECKUX (DYHKIUH.
YETHOCTB,HEYETHOCTD,IEPUOTUIHOCTETPUTOHOMETpHUYEeCKUX P yHKIIMN. CBOMcTBauT papuKu
yHKIHiTY
=CO0SX, Y =Sinx, y =tgx.
OcHosHvie yenu: GOpPMHUPOBAHHWE TpEACTaBICHUNW 00 oOmacTh ompeneneHus |
MHOECTBE3HAYEHU TPUTOHOMETPUUYECKUX (DYHKIMNA, 0 HEYETHOU 1 YETHON QYHKUHUAX, O
NepUOANYECKON(YHKIIMN, O Tmepuoje GYHKIUH, O HAUMEHbBIIEM IMOJIOKUTEIbHOM
nepuo/ie;hopMUPOBAHUEYMEHUM HaXOJUTh 00J1aCTh OMpeAETIeHNUs U MHOXKECTBO 3HAUEHU I
TPUTOHOMETPUUECKUX P YHKIIUI CII0KHOTO apryMeHTa, MPeICTaBIE€HHOro B BUE ApoOU U
KODPHSI;0BJIaZICHHE
YMEHUEMCBOOOJHOCTPOUTEIPAQUKUTPUT OHOMETPUYECKUX PYHKIIMHHMOUCHIBATBUXCBOUCTB
a;

11knace
1. IlpousBoanasineéreoMeTpHYECKUIICMBICIT
[IpounsBoaHas. [IpousBogHas CTEMEHHOMN byHKINHA. [TpaBuia



nuddepenmnupoBanns. [ Ipon3BoIHBIEHEKOTOPBIXAIIEMEHTAPHBIX G YHKITUNA. [ eoMeTpruueckuii
CMBICJIIIPOU3BOIHOM.
Ocnoguvie yenu: HOpMHUpPOBAHHE MOHSITHI O MIHOBEHHOH CKOPOCTH, O KacaTelbHOU K
IUIOCKOWKPHUBOM,0KacaTeIbHOUKT pap UKy yHKIIUN,0MTPON3BOTHON (D YHKITH,0(P3UIECKOM
CMBICIEIPOU3BOJHON, O T€OMETPHUYECKOM CMBICIIE MTPOU3BOJHOM, O CKOPOCTH M3MEHEHUS
¢ynkuuu, ompenene QyHKIuM B Touke, O auddepeHHMpoBaHHH, O MTPOU3IBOIHBIX
3JIeMEHTapHbIX (YHKIUI;(OPMUPOBAHUE YMEHHUSI HCIOJIb30BaTh aJTOPUTM HAXOXKICHHS
NPOU3BOIHON 3JIEMEHTAPHBIX(DYHKIMIA MPOCTOrO M CIOXHOTO apryMEHTa; OBIJIAJCHHUE
YMEHHEM HaXOAWUTh MPOU3BOAHYIONIO00M KOMOWHAIMU BJIEMEHTapHbIX  (YHKIUI;
OBJIA/ICHUE HABBIKAMH COCTABJICHHMS YpaBHEHHsKAcaTeIbHOW K rpaduky ¢GyHKIMU TpU
JOTIOTHUTEJIBHBIX YCIIOBUSIX, HAaXOXIACHHS YIIIOBOTOKOA(pUIIMEHTaKACATEIbHON, TOUYKH
KacaHusl.

2. IlpuMeHeHHeNPOU3BOAHOMKHUCCIeTOBAHMIODYHKIIN A
Bo3spacranue u yobiBanue QpyHKIui. IKCcTpeMyMbl GyHKIMU. [IppumMenenne mpou3BoaHON
KroctpoeHurorpadukodyaknuii. HanbonpireennanMeHbIIee3HaYeHUS O yHKITHH.
Breimyknocterpaduka. Toukumneperuoa.
Ocnoeuvie yenu: GOpPMUPOBAHUE TMPEACTABICHUN O TMPOMEXKYTKaxX BO3paCTaHUS U
yObIBaHUSA(DYHKIIMK, O JOCTATOYHOM YCIIOBUU BO3pacTaHus (YHKIUHU, O MPOMEXKYTKAX
MOHOTOHHOCTH()YHKIIMH, 00 OKPECTHOCTH TOYKH, O TOYKaX MaKCUMyMa M MHHHUMYyMa
(GYHKINH, O TOUKaXdPKCTPEMyMa, 0 KPUTHUECKUX TOUYKaxX; (GopMHUpOBaHHE YMEHUSI CTPOUTH
3cku3 rpaduka (QyHKIUM,EeCIM 3alaH OTPE30K, 3HAUeHUS (YHKIMH HAa KOHIAX 3TOTO
oTpe3Ka u 3HaK IPOU3BOTHON
BHEKOTOPBIXTOUKAX () YHKIIMH;0BJIaJICHUEYMEHUEMIIPUMEHATHIIPOU3BOIHYIOKUCCIIEI0BAaHU
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(GyHKUUH M TOCTPOCHUIO T'paHKOB; OBJIAJCHUE HAaBBIKAMM HCCIIEA0BaTh B IMPOCTEHIINX
cny4asx(yHKIMH Ha MOHOTOHHOCTb, HAXOJUTh HAuOOJIbILIEE U HaWMEHbIIEEe 3HAYEHUS
(byHKUUH, TOUKUIIepern0an HHTEPBAIBIBBITYKIOCTH.

3. IlepBooOpa3HasiuMHTErpaJ

[TepBooOpa3nas. IlpaBuna HaxoxaeHus nepBooOpasHbIX. [lnom@anp KpuBOIMHENHHOM
Tpaneuuu

uuHTerpail.Beranciaennennrerpanos. BeruncienuenionaiedcioMoIblOMHTEr PaJIOB.
Ocnosnvle yenu: (HOpPMUPOBAHME TNPEACTABICHUH O TMepBOOOpa3HONW (GYHKUUHU, O
cemeiicTBenepBooOpasHbIX, 0 AupdepeHIMPOBaHUM W HMHTETPUPOBAHUM, O TaOIHIle
NEepBOOOPA3HBIX, ONpaBHJIaX OTBICKAHUS MNEPBOOOPA3HBIX; (HOpPMUPOBaAHME YMEHHH
HaXOJUTh JUTS
(byHKIMUTIEPBOOOPA3HYIO,IPAYUKKOTOPOUITPOXOAUTUEPE3TOUKY,3aJaHHYIOKOOPINHATAMU;
OBJIQJICHNE YMEHHEM HAaxXOIWUTh IUIOMIAAb KPUBOJIMHEMHOW Tpamenuu, OIpaHWMYECHHON
rpadpukamupynkuuit y = f(x) u y = g(x), orpaHH4eHHON NpAMBIMU X = a. X = b, ockto OX 1
rpaduxom y =h(x).

4. DieMeHTHIMATEMATHYECKOHCTATUCTUKN,KOMOUHATOPUKMUTEOPUHUBEPOSITHOCTEH
Tabnuunoe u rpaduueckoe NpeACTaBI€HUE JaHHBIX. YHCIOBbIE XapaKTEPUCTUKU
psnoBaaHHbIX. IloouepénHplii M OJHOBpEMEHHBI BBIOOP HECKOJIBKUX HJIEMEHTOB U3
KOHEYHOTOMHOXkecTBa. Dopmynbl 4uciaa MNEpeCTaHOBOK, COYETAHWM, pPa3MELICHUMN.
PemiennekoMOMHATOPHBIX  3ajad. @®opmyna  OuHoma  HproToHa. CaoiicTBa
OnHOMUHANBHBIXKO3(pPuienToB. TpeyronpHuk Ilackans. DnemeHTapHblE U CIIOKHBIE
coObiTus. PaccMmoTpenmnecnydaeB: BEpOSTHOCTb CYMMBI HECOBMECTHBIX COOBITHIA,
BEPOATHOCTh IPOTUBOMOIOKHOTOCOObITUS. [loHSATHE O HE3aBUCUMOCTU  COOBITHH.
BeposiTHOCTh M cTaTUCTHYECKasi YaCTOTaHACTYIJICHUs COOBITUsA. PereHne npakTHuecKux
3a7la4 C MPUMEHEHHE BEPOSTHOCTHBIX MeTOJ0B.CiydaliHble BEIMYMHBI. lleHTpanbHbIE
TeHaeHIH. Mepsl pa3Opoca. Pemenue npaktuuecknx3agadno reMe«CTaTuCTHKaY.
Ocnosnvle  yenu:  (QOPMHUPOBAHUE  MPEJCTABICHUM O  HAyyHBIX, JIOTMYECKHX,
KOMOMHATOPHBIXMETOAAX pELICHUs MaTeMaTHYecKHX 3anad; (OpMHPOBAHUE YMEHUS
aHAJIM3UPOBATh, HAXOAUTHPA3IUYHbIE CIOCOOBI PEIICHUsT OAHOM U TOM ke 3a/1auH, J1eJ1aTh
BBIBO/IbI; Pa3BUTHEKOMOMHATOPHO-TOIMYECKOTO MBIILLUICHHUS; ¢dopmupoBanue
NPEICTABICHNUS O TEOPUUBEPOSITHOCTH, O MOHSITUAX: BEPOSATHOCTb, MCIIBITAHUE, COOBITHE



(HEBO3MOKHOE M JOCTOBEPHOE),BEPOSTHOCTh COOBITHH, OOBEAMHEHUE U TEepeceueHue
COOBITHH, CIEICTBUE COOBITHS,HE3aBUCUMOCTh COOBITHH; (OpMHUpPOBaHHE YMEHUS
BBIYHCIIATH BEPOSTHOCTh COOBITHH,ONPEACIATh HECOBMECTHBIE M IPOTHUBOIIOJIOKHBIC
COOBITHS; OBJAJCHHE YMEHHUEM BBIIOJIHEHUSOCHOBHBIX OINEpaluid HaJ COOBITHAMU;
OBJIAJICHUE HABBIKAMHM DELICHUS MPAKTUYECKUX 3a]ad CIPUMEHEHHEMBEPOSTHOCTHBIX
METOJIOB;

I'eomeTpus
1. BBeneHue B cTepeoMeTPHUIO
IIpeamercrepeomerpuun. AkcuoMbicTepeoMeTpun. HekoTopbiecae ACTBUAN3aKCUOM.
Ocnoénas yenb — IO3HAKOMUTH Y4YalllUXCSl C COAEpPKAHMEM Kypca CTEPEOMETPHUH, C
OCHOBHBIMUIIOHATHSIMU M aKCHOMaMH, IPUHATBIMM B JIaHHOM KYpPCE, BBIBECTH II€pPBbIC
CJIEICTBUS U3 aKCUOM,JATh IIPEACTABICHUE O T€OMETPUUECKUX TENAX U UX ITOBEPXHOCTSX,
00 M300paXKEHUUIPOCTPAHCTBEHHBIX(UTYD HayepTexe,
ONPUKJIAJHOM3HAYEHUUT€OMETPHH.
W3yueHne crepeoMeTpur JODKHO 0a3WpoBaThCsi HAa COYETAaHUMH HATJISATHOCTH U
jorudeckorcTporoctu.OnopaHaHarIsIIHOCTb—
HEIIPEMEHHOEYCIOBUEYCIIEITHOTOYCBOCHUSIMATEPHAIa, i B CBSI3U C 3TUM HYKHO YJIEIUTh
00JbIII0€ BHUMAHNUE MPABWIHBHOMY M300pKEHHIO HAa YEPTEIKEIPOCTPAHCTBEHHBIX (DUTYD.
OpnHako HArJSIIHOCTH JIOJDKHA OBITH IMPOHW3aHA CTPOTroil Jiorukoi. BoTimume ot kypca
IUIAHUMETPUH B Kypce CTEPEOMETPHUHU YK€ C CaMOTo Hayasa (GopMyIHPYIOTCIAKCHOMBI O
B3aMMHOM  paCIlOJIOKEHUU TOYEK, MPAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE, U
JlaJIeeu3y4eHUE CBOMCTB B3aMMHOI'O PACIIOJIOKEHHUS MPAMBIX U IJIOCKOCTEW MPOXOIUT HA
OCHOBE 3THXaKCHUOM. TeM caMbIM 3aJ1a€TCsi BBICOKUU YPOBEHb CTPOTOCTH B JIOTMYECKHUX
pacCyXIeHUX,KOTOPBIA JTOJKEH BBIACPKUBATHCS HAIPOTS)KEHUUBCETOKYpCa.
2. IHapanieJbHOCTBIPSAMBIXHILIOCKOCTEH
[TapannenbHOCTh NPAMBIX, OPSMOW W IJIOCKOCTH . B3anMHOE pacnosioKeHUue IBYX
NpSMBIX ~ BIPOCTPAHCTBE. YTOJd MeXIy JByMs mpsMbiMu. [lapannensHocTb
mrockocrei. Terpasnp unapannenenumnen.
OcHogHaayenvb—
c(OpMHUPOBATHIIPEACTABICHUAYYAIINX CIOBO3MOKHBIX CITYy4asiX B3aMHOTOPACIIOI0KEHUS
JBYX TPAMBIX B MPOCTPAHCTBE, NPSIMOM M IUIOCKOCTH, M3Yy4arOTCS CBOMCTBa
UITPU3HAKUIIAPAIUIETbHOCTUIIPSIMBIX UIIJIOCKOCTEM.
OcCOo0eHHOCTh JaHHOTO Kypca COCTOMT B TOM, YTO YK€ B IEpPBOH TIJlaBe BBOIATCA
BpPacCMOTPEHUETETPAdJpUIIapaljIesIeUueANyCTaHaBINBAIOTCIHEKOTOPBIENXCBOMCTBA. DT
0J1aeT BO3MOXKHOCTh OTpabaThiBaTh MOHATUS MapajUIebHOCTH MPSAMBIX H MJIOCKOCTEH Ha
ITUX/IBYXBHJIaXMHOTOI'PaHHUKOB,49TO,BCBOI00OUYEPE/Ib,CO3/1ACTONIPENECICHHBIN3A/IEIIK IT1aBe
«MHuororpanHuku». OTAENbHBIA MYHKT MOCBAIIEH MOCTPOCHHI0 HAa YEpPTEXKE CEUECHUU
TEeTpaj’aApan MapajuleNieNAIela, YTO MPEJICTABIACTCd BaXKHbIM KakK JUIsl PELICHUs
TEOMETPUUECKUX 3aJlad, J1au,BOO0OIIe, ISIPa3BUTHUSIPOCTPAHCTBEHHBIXIIPEACTABICHUN
YYAIIHAXCS.
B pamkax 370l Tembl yyaniuecs 3HaKOMSTCS TAaK)Ke C MapaiebHBIMIPOCKTUPOBAHUEM U
€ro  CBOMCTBaMH, HCIHOJB3YEMBIMU MpU  HU300paKEHUUIIPOCTPAHCTBEHHBIX(PUTYD
HayepTeke.
3. TepneHANKYJIAPHOCTHNPAMBIXHILIOCKOCTET

IlepneHqUKyYIAPHOCTD NMPSMOM U INIOCKOCTH. llepnenaukyisap U HaKJIOHHBIE. YTOI
MEXIYTPSIMONHUIIIIOCKOCTHIO. [[ByrpanHbIiiyron. [lepreHInKyaspHOCTh INIOCKOCTEN.
OcHo6nas yenb — BBECTU IMOHATHS NEPIEHIUKYJISIPHOCTU MPSAMBIX M IIOCKOCTEH,
W3YYATBIIPU3HAKH NIEPICHANKYISIPHOCTH NPSAMOH U IUNIOCKOCTH, JBYX IIJIOCKOCTEH, BBECTH
OCHOBHBIEMETPUYECKHUE IIOHATHUSA: PACCTOSHHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSHHUE
MEXIyNapauIeIbHbIMU IIOCKOCTSIMHU, MEXKIY INapaJUICIbHBIMU IPSAMON M IUIOCKOCTBIO,
PACCTOSIHUEMEXKAY CKPELIMBAIOIIUMUCS MPSMBIMHU, YIOJl MEXKIY IMPSAMON U IUIOCKOCTHIO,
YroJI MEXAY ABYMAIIIIOCKOCTSIMU,U3Y4YNUTh CBOMCTBANPSAMOYTOJIBHOIO MTapaJlIeIICIUAIIEA.

ITousTue NEPNCHAUKYIAPHOCTH W OCHOBAaHHBIE Ha HEM MCTPHYCCKUC IIOHATUA



(paccTOSIHUA,YTIIBI) CYIIECTBEHHO pacIIUPSAIOT KJIAcC CTEPEOMETPUYECKHMX 3ajad,
HOSABISETCS MHOTO 3a/a4 HaBBIYMCIICHUE,ITUPOKOUCIIONB3YIOTCS  H3BECTHBIC(AKTHI
U3IUTAHUMETPUH.

4. MHOrorpaHHUKHU
[Toustuemunororpanuuka.lIpuzma. llupamuia. IIpaBruiibHpleMHOTOrpaHHUKH.

OchnosHnas yenp — TMO3HAKOMHUTH YYalIMXCSl ¢ OCHOBHBIMU BHJI@MU MHOTOTPAaHHUKOB, C
dopmynoiditnepa s BHITYKIBIX MHOTOTPAaHHUKOB, C MPABUJIBHBIMA MHOTOTPaHHUKAMH
U sneMeHTaMu uxcummerpud. C JOByMs BHJAaMM MHOTOTPAaHHUKOB — TETPa’apoM U
napajuleJienunesoM —yyaimuecs yKe 3Hakombl. Temepb 3TH  IPEJICTaBICHUSA
paclMpsOTCS.MHOTOrpaHHUK ~ ONpeAesieTcs  Kak  [OBEPXHOCTb,  COCTaBJIECHHAs
U3MHOIOYTOJIbHUKOB Y OIPAaHUYMBAIOLIAS HEKOTOPOE TIE€OMETPUYECKOE Telno (ero
JKEHa3bIBAlOT ~ MHOTOTPAaHHUKOM). B cBI3M ¢ 3TUM  yTOuHseTcd  caMo
HNOHSITUETEOMETPUUECKOIO Teja, JJIi 4Yero BBOAWUTCA €€ psAJ HOBBIX IOHSATH.
VYcBoeHneux  He  ABIAETCS  00s3aTeldbHBIM  JUIsI  BCEX  ydalluxXxcs,  MOXHO
OTrpaHUYUTCSHATIISAHBIMIIPEICTABIEHUEMO MHOIOIPaHHUKAX

11knacc
1.  BekTOpBIBIPOCTPAHCTBE
[Tonstue BekTOopa B mpocTpaHcTBe. ClOKEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKECHHE
BEeKTOpa Ha4yKciio0. KoMIiaHapHBICBEKTOPHI.
OcHo6nas yenp — 3aKpeNUTh M3BECTHBIE YYalllUMCS U3 Kypca IUIAHUMETPUU CBEICHUS
OBGKTOanI/IIICf/'ICTBI/IﬂXHaIlHI/IMI/I,BBGCTI/IHOHSITI/ICKOMHJIaHapHI)IXBCKTOpOBBHpOCTpaHCTBCI/I
PaccMOTPETHBOIIPOCOPA3II0KEHUUITIOO0OTOBEKTOPAIOTPEMHEKOMITIIAHAPHBIMBEKTOPAM.
OcHOBHEBIE OIpCaACIICHNA, OTHOCAIIUCCA K [lef/'ICTBI/ISIM Haa BEKTOpaMH B IPOCTPAHCTBE,
BBOJSTCSATAK K€, KaK U JUIs BEKTOPOB Ha IUIOCKOCTH. [loaTOMy H3lIOKEeHHE 3TOW YacTu
JIOCTaTOYHO Ckaro.bonee moApoOHO paccMaTpPHUBAOTCS BOMPOCHI, XapaKTEPHBIC JUIS
BEKTOPOB B IPOCTPAHCTBE:KOMILIAHAPHOCTh BEKTOPOB, MPaBWIIO MapajieNenuneaa
CJIOKECHUA TpEX HCKOMINIAHAPHBIXBEKTOPOB,PA3JIOKCHUEBEKTOPAIIO
TPEMHEKOMILIAHAPHBIMBEKTOPAM.

2. MeTtoakoopaMHaTBIpocTpaHcTBe.JBHKeHus
KoopanHaThITOUKHUKOOpAMHATBIBEKTOPA. CKASIPHOETIPOU3BEACHUEBEKTOPOB. /[ BrKEeHU .
Ocnoenas yenb — cOpMHUpPOBATH YMEHHE YYalllUXCsl TMPUMEHSITh BEKTOPHO-
KOOPJAMHATHBIIMETO/, K PEIICHUIO 33a4 Ha BBIYMCICHHE YIVIOB MEXIY HPSIMBIMA H
IUIOCKOCTSIMU M PAaCCTOSSHUNMEXTYIBYMS TOUKAMM,0TTOUYKH JOIIIOCKOCTH.

JlanHblil  paszzmen  SABISAETCS  HENOCPEACTBEHHBIM  INPOJOJDKEHUEM  MPEABIAYIIETO.
BBoauTcanoHsTHEe MNPSMOYTOJIBHOM CHCTEMbl KOOpPAMHAT B IPOCTPAHCTBE, JalOTCA
OIPEACIEHUAKOOPAUHAT TOUYKM M KOOPAMHAT BEKTOpa, PacCMATPUBAIOTCSA IPOCTEMIINE
3aJaud BKOOpAMHATaX. 3aTeM BBOJUTCS CKaJISPHOE IPOU3BJIEHEH BEKTOPOB, KpPaTKO
NEePEUUCISIIOTCS  erocBoiicTBa (0e3 J/10Ka3aTeNbCTBA, IOCKOJIBKY COOTBETCTBYIOIIUE
JI0Ka3aTeNbCcTBa OB B KYpCEIUIAaHMMETPUHM) U BBIBOJATCS (OPMYIIbI 7Sl BBIYUCICHUS
YIJIOB MEXIY ABYMs NPSAMBIMH, MEXIYNPAMONM M IIOCKOCTBIO. JlaH Take BBIBOJX
YpaBHEHHUS TUIOCKOCTH U (OPMYJIBI PACCTOSTHUSL OTTOYKUJIO TJIOCKOCTH. B KoHIE pa3nena
U3Yy4aloTCs ABW)KEHHS B INPOCTPAHCTBE: LIEHTPAJIbHAs CHUMMETPHS,0CEBAsl CUMMETPHS,
3epkasibHas cummeTpusi. Kpome Toro, paccmMoTrpeHonpeoOpa3zoBaHUeono0us.

3. ImamHap,KOHYC, AP

[Toustne wwnuHApa. I[lmomaaer mnoBepxHOCTH HWIMHApPA. [loHATHE KOHyca.
[TnomaapnoBepxHOCTH KOHYca. Y ceueHHbIN KoHyc. Cdepa u map. YpaBHeHHE cheEpBI.
Biaumnoepacnonoxenuecdeprinmiockoctu.KacarensHasmiockoctekcdepe. I lnomane
cdepsl.

OcHogHasayenvb—

JaTby4YaIIUMCCUCTEMAaTHUECKUECBEICHISIOO0CHOBHBIX TEIAXUITOBEPXHOCTAXBPAILICHN
S—IAJTUHIpPE, KOHyce,cdepe, mape.

W3ydyeHue KpyribIX Tel KW HUX MOBEPXHOCTEH 3aBepIIaeT 3HAKOMCTBO YyYalIlUXCs C
OCHOBHBIMHUIIPOCTPAHCTBEHHBIMH (purypamu. BBopsTcs mNOHATHS IMIMHIApA, KOHYCa,
yceueHHOro koHyca. CIOMOIIBIO pPa3BEepPTOK OIpPENessSIoTCsS IUIoHaad HX OOKOBBIX
MOBEPXHOCTEH, BBIBOAATCSCOOTBETCTBYIONINE (OPMYIBL. 3aTeM [ArOTCs OIpeaesICHUs



cdepsl U mapa, BEIBOAUTCSIYpPaBHEHHE CEphl M C €ro MOMOIIBIO MCCIIEAYETCS] BOIPOC O
B3aMMHOM pacIOJIOKEHUH cdepbl UIuiockocTu. Ilmomans cdepsl ompenensercss Kak
HpeeN MOCIe0BAaTeIbHOCTH TUIONIAICHONMCAHHBIX OKOJIO Chepbl MHOTOTPAaHHUKOB TIPH
CTPEMJICHUH K HYJII0 HauOOJBIIETO pa3MepakaxJou rpanu. B 3amadax paccmaTpuBaroTcs
pa3IuYHbIC KOMOHMHAINH KPYTJIBIX TEI MMHOTOTPaHHUKOB,BYaCTHOCTH
OTMCAaHHBICHBIIMCAHHBICTIPU3MBI.

4. OOBbembITeN

O6wvem mnpsMoyrosibHOTO mapasuienenunena. OObeMbl NPAMONW MPHU3MBI M IMIHHIPA.
O0OBeMBIHAKIIOHHOMITPU3MBL, THpaMUIbINKOHYca. O0bemmapanriiomaabchepsr. O0beMbliia
POBOTOCEKTOPA,IAPOBOTOCEIMEHTA U [IIAPOBOTO CIIOA.

OcHognas yenb — BBECTH TIOHATHE 00beMa Tela W BBIBECTH (POPMYIIBI ISl BBIYHCICHHS
00BEMOBOCHOBHBIXMHOTOTPAHHUKOB HMKPYTJIBIX TEJ,U3YYEHHBIX BKYpPCECTEPEOMETPHH.
[lonsTne oOBbemMa Tenma BBOAUTCS AHAJIOTMYHO IOHATHIO IUIOMIAZAHM  TUIOCKOU
¢Guryper. QOpMynupyrOTCS OCHOBHBIE CBOHCTBAa OOBEMOB M Ha MX OCHOBE BBIBOJUTCS
dbopmyna
00BeMaIpsIMOYTOJILHOT ONapaIIJIeNICIUITE [a,a3aTEMIIPIMOUTIPU3MBIMIIIITHHAPA. DOPMYITBIO
OBEMOB/PYTUX TEJ BHIBOAATCS C MOMOILIbIO MHTErpanbHol (opmyinsl. @opmyrna odbema
[IaPAuCIIONB3YETCAIIIS BRIBOAA(OPMYITBI TUTOMAIHC(EPHI.



TemaTuyeckoe MIIAHUPOBAHUE € ONpeae/ieHUEM OCHOBHBIX BH/I0B Y4eOHOM

HEeATCJIbHOCTH
10 kaace
HasBanue TeMbl Komnae | KommaectBo | OCHOBHBIE BHIBI AEATEIEHOCTH 00YJAOITIXCS
CTBO 3a94ETOB/KOH
4acoB Tp.pabot
I'maa 1. JleiicTBUTENBHBIC 10 1 TectupoBanue, MaTeMaTUYECKUN JTUKTAHT,
yucia KOHTpOJIbHAs paboTa
I'maBa 2. Beenenne B 2 YcTHBIN cYeT, MATEMaTHUYECKUM JUKTAHT,
CTEPEOMETPHUIO
I'maBa 3. IlapamnenpHOCTbH 17 1 @pOHTAIBHBIN ONIPOC, MATEMATUYECKUHN TUKTAHT,
MPSIMBIX U MJIOCKOCTEHN KOHTpOJIbHAs paboTa
I'naBa 4. CreneHnas QyHKIHS 12 1 @pOHTAIBHBIN ONIPOC, MATEMATUYECKUH TUKTAHT,
KOHTpOJIbHAsI paboTa
I'maBal. IlepneHauKyJISIpHOCTD 17 1 @pOoHTANBHBIN ONPOC, MATEMATUYECKUN TUKTAHT,
MPSIMBIX U MJIOCKOCTEHN YCTHBIN CUeT, KOHTPOJIbHAs paboTa
I'maBa 6. Iloka3arenbHas 11 1 @pOHTAIBHBIN ONIPOC, MATEMATUYECKUH TUKTAHT,
byHKIHUSA KOHTpPOJIbHAs paboTa
I'maBa 7. Jlorapudmudeckas 14 1 OpoHTaNBHBIN OMPOC, MATEMATUUECKUNA TUKTAHT,
byHKIHUS YCTHBIM CUeT, KOHTPOJIbHasl paboTa
I'maa 8. MHororpaHHuKu 12 1 OpoHTaNBHBIN OMPOC, MATEMATUUECKUNA TUKTAHT,
KOHTpOJIbHAast paboTa
['maBa9. Tpuronomerpuueckue 18 1 @pOHTAIBHBIN OMPOC, MATEMATUYECKUI TUKTAHT,
(hopMyITBI KOHTpOJIbHAs paboTa
I'maBal0.Tpuronomerpruyecku 10 1 @pOHTaIBHBIN ONIPOC, MATEMATUYECKUHN TUKTAHT,
€ YpaBHECHHUSI YCTHBIN CUeT, KOHTPOJIbHAs paboTa
I'maBal 1. Tpuronomerpruuecku 5 @pOHTAIBHBIN ONIPOC, MATEMATUYECKUI TUKTAHT,
e QyHKIHUH YCTHBIN CUET
IloBTOpEHME N penieHKe 3a1a4 3 @pOHTAIBHBIN OMPOC, MATEMATUYECKUI IUKTAHT,
no aiarebpe W Havyaiam YCTHBIN CUET, OTYET.
aHanMn3a
[ToBTOpEHUE TEM o 3 @poHTANBHBIN OIIPOC, MATEMATUYECKUN TUKTAHT,
T€OMETPUU YCTHBIN CUET, OTYET.
[IpomexxyTounas arrecramus 2 1 HtoroBast KOHTpoONbHAs paboTa
NTOI'O: | 136 10
11 knace
HasBanue TeMbl Konmue KomuuectBo OCHOBHEIE BU bl ACATCIIBHOCTH O6yanOHII/IXC$I
CTBO 3a4eTOB/KOH
4acoB Tp.padot
I'masal. ITpousBoaHas u ee 16 1 TectupoBaHue, MaTeMaTUYECKUN JTUKTAHT,
TrE€OMETPUUYECKUN CMBICTT KOHTpOJIbHAs paboTa
I'maa2.llununaap, KOHyC, map 15 1 VY CTHBIN cUeT, MAaTEMAaTUYECKUN TUKTAHT,
KOHTpOJIbHAsI paboTa
I'maBa3. [IpumeHeHne 10 1 @pOHTAIBHBIN ONPOC, MATEMATHYECKUH TUKTAHT,
IIPOU3BOIHOM K KOHTpOJIbHAs paboTa
MCCJIETOBAHUIO (PYHKIIHIH
I'maBa4. O6BeMBI TET 18 1 ®poHTATBHBIN OMPOC, MATEMATHYECKUH JTUKTAHT,
KOHTpOJIbHast paboTa
I'maBa5. MnTerpan 16 1 ®poHTaTBHBIN OMPOC, MATEMATHYECKUH JTUKTAHT,
YCTHBIN CUeT, KOHTPOJbHAs paboTa
I'naBa6. Bextopsl B 4 OpoHTaNBHBIN OMPOC, MATEMATUYECKUN TUKTAHT,
IIPOCTPAHCTBE




['maBa7. Meroa koopauHaT B
MPOCTPAHCTBE

@pOHTANBHBIN ONPOC, MATEMATUYECKUN TUKTAHT,
YCTHBIN CUeT, KOHTPOJbHAs paboTa

I'maBa8. KomObunaropuka 7 @pOHTAIBHBIN ONIPOC, MATEMATUYECKUHN JUKTAHT,
KOHTpOJIbHasl paboTa

I'maBa9. DnemeHTH TEOPUU 8 @poHTANBHBINA OIPOC, MATEMATUUECKUN TUKTAHT,

BEPOATHOCTEN KOHTpOJIbHasl paboTa

I'maBal0.Crarucrtuka 3 @poHTANBHBINA ONPOC, MATEMATUUYECKUN TUKTAHT,
YCTHBIN CYET,

IToBTOpEHME U penieHue 3a1a4 4 @pPOHTAIBHBIN ONIPOC, MATEMATUYECKUI TUKTAHT,

1o anredpe U Havajiam YCTHBIN CUET, OTYET.

aHaJIn3a

[ToBTOpEHME TEM 11O 6 OpoHTaNBHBIN OMPOC, MATEMATUYECKUNA TUKTAHT,

reOMEeTpUU YCTHBIN CUET, OTYET.

IIpomexyTouHas aTTecTanus 1 HToroBas KOHTpOJbHAsA paboTa

IToaroroBka Kk UTOrOBOMN 19 @pOHTAIBHBIN ONIPOC, MATEMATHYECKUHN TUKTAHT,

aTTecTaluu YCTHBIN CUET, OTYET.

NTOI'O: 136

Onucanne y4e0HO-MeTOAUYECKOT0 M MATEPUATILHO-TEXHIYECKOI0 00pa30BaTeIbHOTO

npoiecca

Hopmamuenwie 0okymenmoi:

IIpumepHasi mporpaMMa 0CHOBHOI0 0011IeT0 00pPa30BaHUsI 10 MATEMATHKe

Yueono-memoouuecxkue nocoous.

Jnst peanuzanuu pabodeil mporpaMMbl UCTIOJIb3YETCsl Y4€OHO-METOAUYECKUN KOMILIEKT,

BKJIFOYAIOIIIUH:

1. Amumos III.A. Anrebpa u Hauana ananuza. YueOnuk s 10-11 kitaccoB 061e00pa3oBaTeIbHBIX

yupexaenuit. M., «lIpocsemienuey, 2020.

2. T'eomerpus 10-11. YueOHuk u1st o0ieoobpazoBarenbHbiX yupexaenuit. JI.C. Aranacs [u np.]. -

M.: [Ipocsemienue, 2019.

3. bypmuctposa T.A. Anre6pa u Hauana MaremMaTuueckoro aHanusa. 10 - 11 knaccel. Paboune
porpaMMsl 0011eo0pa3oBaTeabHbIX yupexaeHuil. M., «[Ipocsemmenue», 2018.
4. BbypmucrpoBa T.A. I'eomerpus. 10 - 11 knaccel. Paboune nporpaMmsl 00111e00pa3oBaTeIbHbIX

yupexaenuit. M., «IIpocsemenue», 2018.

5. Paboune nporpammsl o reometpun. 7-11 kmacesl CoctaBurens: H. ®@. I"'aBpunosa — M.: Bako,

2011.

6. [Habynun M. U. u np. AnreGpa 1 Hayaja MaTeMaTHYeCKOro aHainu3a. JluakTiueckue MaTepuabl

10 u 11 xmacesl. M., «IIpocsemenuney, 2017.

7. Tkauéra M. B. u np. Anrebpa u Hauana MaTeMaTH4eCKOro aHanu3a. TemaTudeckue TecThl. 10 u 11

knaccsl. M., «IIpocsemenner, 2017.

8. Tkauésa M. B. u ip. Anrebpa 1 Hauasia MaTeMaTHYECKOT0 aHaIM3a. MeToauuecKkue
pekomenganuu. 10-11 knaccel. M., «IIpocBemenue», 2017.
9. T'eomerpus, 10-11 xmacc. CamocTosiTenbHbIE U KOHTPOJIbHBIE paboThl / A. I1. Epmiosa, B. B.

['ono6oponeko. — M.: Unekca, 2016.

10. 3uB b. I'. 'eomerpus: aunakrnueckue marepuainst 1 10, 11 kimacca. — M.: IIpocsemenue, 2014.
11. CaaksH C. M. [loypounsie pa3pabotku 10—11 xnaccsr /C. M. Caaksn, B. ®@. byry3oB. — M.:

IIpocsemenue, 2014.

12. 3uB b. I'. 3agauu o reomerpun nis 7—11 kinaccos/ b. I'. 3uB, B. M. Meiinep, A. I'. baxaunckuii.

— M: Ilpocseienue, 2014.

13. I'na3koB FO. A. T'eomerpusi: pabouas Tetpanpb 1 10 kmacca / FO. A. I'maskos, U. U. IOquna, B. ©.

byry3oB. — M.: IIpocBemienue, 2014.

14. I'naszkoB 0. A. I'eometpusi: pabouas terpanp s 11 kinacca / FO. A. I'maskos, U. U. FOauna, B. ©.

Byry3oB. — M.: IIpocBemienue, 2014.

15. JInteunenko B. H. I'otroBumcs k EI'D. 10, 11 knaccel. — M.: IIpocsemienune, 2014.




HNuTepHeT-pecypcebl, KOTOPbIE MOTYT ObITh HCIOJIb30BAHBI YYUTEJIEM U YUYAIIUMMCS 1JIA MO -
rOTOBKH YPOKOB, COO01IeHMI, JOKJIAA0B 1 pedepaToB:

* http://fcior.edu.ru/

*  http://festival.1september.ru/

e http://gorkunova.ucoz.ru/

*  http://karmanform.ucoz.ru/index/0-6/

e http://konspekturoka.ru/

*  http://le-savchen.ucoz.ru/

» http://school-collection.edu.ru/

e http://um100.ru/

e  http://www.alleng.ru/

*  http://www.openclass.ru/

e http://www.zavuch.info/
Mamepuanvno-mexuuueckoe obecneuenue
Lemoncmpayuonnoe
KoMIIIEKT HHCTPYMEHTOB KJIACCHBIX;

JInnelika knaccHas 1 M nepeBsiHHAas;

JIuneiika knaccHas miactmaccoBas 60 cm;

Habop reomeTpuyueckux Tea AEMOHCTPAIMOHHBIH;
TpaHcnopTHp KJIACCHBIN MJIACTMACCOBBIN;

YTronbHUK KIIACCHBIN m1acTMaccoBbii, 30 u 60 rpaaycos:
VYTOoabHUK KJIAaCCHBIN IJIaCTMAcCOBbIN, 45 u 45 rpaaycos;

[{upKyJIb KJIACCHBIN INIACTMACCOBBIN;
He‘lamelé i’lOCO6uﬂf

JleMOHCTpalMOHHBIE TaOJIUIIBI
Iliianupyemble pe3yabTaThl U3Y4YeHUs] Y4€OHOI 0 MpeaMeTa
«AJire0pa ¥ HavyajIa AHAJIU32)»

N3yuenne anreOpel W Hayayl MaTEeMaTHYECKOTO aHalW3a B CTapmied Imkosie  Jaaér
BO3MO>KHOCTBJAOCTHKEHNUA00YHatOIUMHUCS CIEYIOIINX PE3yIbTaTOB.

JUYHOCMHbLE:

1. c(hOpMHUPOBAHHOCTHMHUPOBO33PEHUS,COOTBETCTBYIOLIETOCOBPEMEHHOMYYPOBHIOPA3BUTHS
HAayKU; KPUTHYHOCTb MBINIJICHUA, YMCHHUEC PACIIO3HABATDH JIOTHYCCKUHCKOPPCKTHBICBBICKA3bIBAHU A,
OTIIMYATbTUNIOTE3Y OT(aKTa;

2. FOTOBHOCTH M CIIOCOOHOCTh BECTH agaiaor C JpyruMu JIIOAbMH, JOOCTUraTb B
HéMB3aI/IMOHOHI/IMaHI/IH,HaXO,Z[I/ITLO6I_I_II/ICI_IGJ'II/II/ICOTp}/')IHI/I"IaTB,I[J'IHI/IXI[OCTI/I)KCHI/ISI;
3. HaBbBIKKM COTPYAHHUYECTBA CO CBEPCTHUKaAMH, ACTbMHW MJIAAIICTO BO3pacTa, B3POCIIBIMU

BOOpa30BaTEeNbHOM,  OOLIECTBEHHO  MOJIE3HOHM,  y4eOHO-MCCIEI0BAaTEeNbCKOM,  MPOEKTHOU
UAPYTUXBUAAX AESITEIbHOCTH;

4. TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHUIO, B TOM 4HCIE CaMOOOpPa30BaHUIO,
HAIpOTAXKCHUN Bcel KU3HU, CO3HATCIBHOC OTHOUICHHUC K HEIIPEPLIBHOMY
00pa30BaHUIOKAKYCIOBHIOYCIIEITHOUIIPO(ECCHOHATLHONMOOIIECTBEHHOMIEATEILHOCTH;

S. ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIIOYas OCTETHKY ObITa, HAY4YHOIO U
TEXHHYECKOTOTBOPUYECTBA;

6. OCO3HaHHBIM  BBIOOp  Oyaymedr  mpodeccum W BO3MOXKHOCTEH — pe-ayiM3aliuu

COOCTBEHHBIX)KM3HEHHBIX IJIAHOB;, OTHOIICHUEC K HpO(bCCCHOHaHLHOﬁ JACATCIIBHOCTH  KakK
BO3MOXHOCTHYYaCTUd B PCHICHUHU  JIMYHBIX, O6HIGCTB€HHI)IX, TOCYAdapCTBCHHBIX, O6HI€-
HaI_II/IOHaJ'IBHBIXHpO6J'ICM.

Memanpedmemnble:
1. YMCHHC CaMOCTOATCIIbHO OIpeaAcCATh Ociin JACATCIIbHOCTH n COCTaBJIATH
IJIaHBIACATCIIBHOCTH, CaMOCTOATCIIBHO OCYIICCTBJIATD, KOHTPOJIUPOBATH u

KOPPEKTUPOBATHACATENBHOCTD, HCIONb30BaTh BCE BO3MOXHBIE PECYpPChl IS  JOCTHXKCHHS
MOCTABJICHHBIXIICTICH M pealu3aluy IJIAHOB JIESITEIIbHOCTH; BBIOMPATh YCHEIIHBIE CTpaTeTHH
BPa3IMYHBIXCUTYAIIUAX;

2. yMEHHUe MIPOTYKTUBHO o01IaThCs H B3aMMO/JICHCTBOBATH B rporiecce
COBMECTHOMIEATEILHOCTH,  YYUTHIBATh  MO3UIUU  APYTMX  YYaCTHUKOB  JESATEIbHOCTH,


http://fcior.edu.ru/
http://festival.1september.ru/
http://gorkunova.ucoz.ru/
http://karmanform.ucoz.ru/index/0-6
http://konspekturoka.ru/
http://le-savchen.ucoz.ru/
http://school-collection.edu.ru/
http://um100.ru/
http://www.alleng.ru/
http://www.openclass.ru/
http://www.zavuch.info/

s dexTuBHOpa3penaTh KOHMIUKTHI;



3. BIJIJICHUE HaBBIKAMH TO3HABATEIBHOMN, y4eOHO-UCCIICIOBATEILCKON U MPOCKTHONACATEIBHOCTH,
HaBBIKAMU paspeieHus npobiuewm; CIOCOOHOCTh u TOTOBHOCTD
KCaMOCTOSTEIIbHOMYIIOUCKYMETOI0OBPEIICHUATIPAKTUYCCKUX 33124, IPUMEHEHU IO PA3INYHBIXMETOIOB
MIO3HAHUS;

4.  TOTOBHOCTh u CIOCOOHOCTH K CaMOCTOSATEIbHON MH(OPMAIMOHHO-
M03HABATEIbHON I TEFHOCTH, BKJTIOYAs yMeHue OPUEHTUPOBATHCS B Pa3INYHBIX
MCTOYHUKAXMH(OPMAITUH, KPUTHUECKUOLICHUBATBUUHTEPIIPETHPOBATEUH(OPMAIIHIO, TOTyIaeMYIOH3Pa
3ITUYHBIX HCTOYHHUKOB;

5. yMeHHe HCIOJB30BaTh CPEICTBA MH(MOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHIH(1aree
— UKT) B pemieHnn KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX3a7ad C COOJI0OJCHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THUTHEHBLPECYpCOCOCPEKEHUS, MPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAITMOHHOHOE301aCHOCTH;

6. BIaJCHUE S3BIKOBBIMH CPEICTBAMH — YMEHHE SCHO, JIOTHYHO M TOYHO H3JIarath
CBOIOTOUYKY3PEHHUS, UCTIOIB30BaTh aIeKBATHBICS3bIKOBBIECPEICTBA;

7.  BJIAJICHUE HABBIKAMH IO3HABATEIBHON pEeQIIEKCUM KaK OCO3HAHHS COBEPIIAECMBIXJICHCTBHIA W

MBICJIUTEIIbHBIX MIPOIIECCOB, ux pe3ynbTaTOB u OCHOBaHM, TpaHMI]
CBOETO3HAHUSMHE3HAHUS, HOBBIXITI03HABATEIbHBIX331aYUCPEICTBUX TOCTHIKEHUS.
npeomemuuoie:

[IpenmerHbie pe3yabTaThl OCBOCHUS HWHTETPUPOBAHHOTO Kypca MAaTeMaTHKH OPHCHTUPOBAHBI
HaOPMHUPOBAHKUE IICIIOCTHBIX TMPEACTABICHUH O MHpe H OOMeH KyJIbTyphl OO0ydYarOUIuXcs
nyTéMOCBOCHHUST ~ CHUCTEMAaTHYECKMX  HAYYHbIX  3HaHWH M CIOCOOOB  JecTBUH  Ha
METaNpeIMETHONOCHOBE, a MPEAMETHbIE pE3yJbTaTbl OCBOEHMSI Kypca aiaredpsl U Hayal
MaTeMaTHYECKOroaHanu3a  Ha  0a30BOM  YpOBHE  OpPHCHTUPOBaHbl  Ha  OOecleYCHHUE
MIPEUMYIIECTBEHHOOOITIe00pa30BaTEeILHONNOOIIEKYIbTYPHON TOATOTOBKU.OHU TIPEATIONIATatoT:

1.  cdhopMUPOBAHHOCTH MPEACTABICHUI O MaTEMAaTUKE KaK YaCTU MUPOBOM KyIbTYphl U OMECTE
MaTeMaTHuKu B COBpeMeHHOﬁ OUBHJIIN3allNU, O crroco0ax ONMMCaHUS HaMaTEMaTHYECKOMS3BIKE SIBIIEHUI
pealbHOTO MHPA;

2. c(hOpMHUPOBAHHOCTD MPEACTABICHUI O MaTEMAaTUYECKHUX MOHATUAX KaK O
BOKHEHIINXMATEMaTUYECKUX MOJEISX, MO3BOJISIONINX OMUCHIBATh U U3YYaTh Pa3HbIe MPOLIECCHI
I/If[BJ'IeHI/ISI;HOHI/IMaHI/ICBOSMO)KHOCTI/IaKCI/IOMaTI/I‘-ICCKOFOHOCTpOCHI/ISIMaTCMaTI/ILIeCKI/IXTGOPI/Iﬁ;

3. BIaJeHHE METOJaMU JI0Ka3aTeIbCTB U allTOPUTMOB PEIICHUS; YMEHHE UX
IIPUMEHATH,[IPOBOAUTHI0KA3ATEILHBIEPACCYKICHUABXOJI€ PEIICHUA3a0aY;

4.  BIajeHHE CTaHAAPTHBIMU MPUEMAMHU PEIIEHUS PALIMOHAIBHBIX,
HPppaluOHAJIbHBIX,ITIOKA3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ U HCPABCHCTB,
HUXCHCTEM; UCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX IPOrPaMM, B TOM YHCIIE JIJISl TOUCKATYTH
pEeLIeHUAN WIUTFOCTPALMUPENIEHUS] YPAaBHEHUNMHEPABEHCTB;

5. C(I)OpMI/IpOBaHHOCTB HpeI[CTaBHCHI/Iﬁ 00 OCHOBHBIX IHNOHATHAX, UACAX U
METOJaXMaTEMaTHYCCKOroaHalmnsa,
6. C(I)OpMI/IpOBaHHOCTB HpeI[CTaBHCHI/Iﬁ 0 IMpoueccax n ABJIICHUAX, PIMCIOH.[HXBCpOSITHOCTHBIfI

XapaKkTep, 0 CTATUCTHIYCCKUX 3aKOHOMEPHOCTAX B pC€aJIbHOM MUPE, 00OCHOBHBIX HOHSITHUIX
AJIIEMEHTapPHON TEOPUH BEPOSITHOCTEH; CPOPMUPOBAHHOCTh YMEHUMHAXOIUTH U OIECHUBATh
BEPOSTHOCTH HACTYIJICHUS! COOBITUI B

MPOCTEHIIMXTPAKTHUECKUX CUTYAIIUSIXMOCHOBHBIEXaPAKTEPUCTUKUCTYIalHBIX BETUIHH;

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS Kypca aiareOpbl W Hadajl MaTeMaTHYeCKOro aHalln3a
HAyTITyOJIEHHOM ypOBHE OpPUEHTHPOBAHBI MIPEUMYIIIECTBEHHO Ha MOJITOTOBKY K
nocyenyomeMynpodeccnoHaTbHOMY0Opa30BaHHIO, PA3BUTHEHH IUBUTYATLHBIX CIIOCOOHOCTEH00ydato
X Cs

nyrém Oonee TIyOOKOro, 4YeM OJTO NpeaycMaTrpuBaeTcsi 0a30BBIM KypcOM, OCBOCHHS OCHOB
HayK,CHCTEeMaTHYECKUX3HAHUMHICIIOCOO0BACHCTBUH, IPUCYIINX TAHHOMYY4€OHOMYTIPEIMETY.

VYrayOnéHHbIIypOBEHbU3YyYCHUAITeOphIMHAYAIMATEMaTHYECKOT0aHATN3aBKITIOYAET,KPOMETIEPEUN CIT
SHHBIX BBIIIEPE3yIbTaTOBOCBOCHHSI 0a30BOT0 Kypca:



1. c(OPMUPOBAHHOCTh TPEACTABICHUNH O HEOOXOJUMOCTH JOKa3aTebCTB MPHOOOCHOBAHUU
MaTeMaTUYECKUX YTBEP)KJICHHUIA U POJIM aKCMOMATHKHU B TIPOBEICHUHICTYKTUBHBIX PACCYXKIEe-HUM;

2. c(hOpMHUPOBAHHOCTH MOHSATUHHOTO armapara Mo OCHOBHBIM pa3JiejiaM Kypca MaTeMaTHKU;3HAHUN
OCHOBHBIX TeopeM, (opMysll M YMEHHsI UX NPUMEHSTh;, YMEHHUS JTOKa3bIBATBTCOPEMBIM HAaXOJHUTh
HECTaHIaPTHBIECIIOCOOBI pelIeHHI3a1aY;

3. c(hOpMHUPOBAHHOCTHYMEHUHMOICTUPOBATHPEATHLHBICCUTYAIINN, UCCIICIOBATHIIOCTPOSHHBIEMO/IETT
W, UHTEPIPETHPOBATHIIONYYCHHBINPE3YyIbTAT;

4, c(hOPMUPOBAHHOCTh TPEJCTABICHUN 00 OCHOBHBIX IMOHATHIX MAaTEMaTHYECKOTO aHaIU3ah HX
CBOMCTBAX, BJIaJICHHE YMEHUEM XapaKkTepU30BaTh MOBEJICHUE
(G YHKIIUH, U CTIOIH30BAaHUETIONYYCHHBIX3HAHU I IIIOMI CAHU TN aH AT 3aPEaTbHbIX3aBUCUMOCTEIH;

5.  BIaJICHWE YMEHUSIMHU COCTABJICHHSI BEPOSTHOCTHBIX MOJICJICH MO YCIOBHIO 33]a4l UBBIYUCIICHHS
BEPOSTHOCTH HACTYIUICHUS COOBITHI, B TOM 4HCIE C NPUMEHEHHEM (HOPMYIKOMOWHATOPUKU U
OCHOBHBIX TEOPEM TEOPHUU BEPOSITHOCTE; UCCIIEIOBAHUS CIIyIaliHBIXBETMUMHIIONX PacTIpeesICHUIO.
Yray0éHHBITYPOBEHD

JUis  ycmemHoro  HpoJoJDKeHHsl — oOpa3oBaHHMsl MO  CIEHHUAIbHOCTSAM,  CBS3aHHBIM  C
MPUKIATHBIMUCIIONB30BaHUEM  MaTeMaTuku  (1-  ypoBeHb  IUIAaHUPYEMBIX  PE3YJIbTATOB),
BBITYCKHUKHAYYUTCSI, a TaKKe MOJYYHUT BO3MOKHOCTH HAYYMThCH [UIA  OOeCleYeHHUs
YCHENTHOTOMPOI0JKEHNS 00pa30BaHUs M0 CHEIUATBLHOCTSIM, CBA3aHHBIM C OCYIIECTBICHUEM HayYHOU
WUCCIIEIOBATENIbCKON  JEITETbHOCTH B OONACTM  MaTeMaTUKM M CMEXHBIX Hayk (2-it
YPOBEHBIUIAHUPYEMBIXPE3YIbTATOB, BBIICTICHOKYPCUBOM).
J1eMEeHTBHITEOPMUMHOKECTBUMATEMATHY €CKONIOTUKH

. 3nech u anee— 3HAThOMPEICTICHUETIOHTHS, 3HaThyMEThI0OKa3bIBaThCBOUCTBA(ITPU3HAKH, €CITH
OHU €CTh) MOHATHUSA, XapaKTePU30BaTh CBSI3U C JPYTMMHU MOHSATUSMU,IPEACTABISASL OJAHO MOHITHE KaK
9acTh [IEJIOCTHOTO KOMILIEKCa, UCTIOJIb30BaTh MOHATHE METOCBONCTBAIIPH
MIPOBEICHUUPACCYXKIEHU,T0Ka3aTeIbCTB, PELICHNH 3a1a4

o CB060,I[HO OHCPI/IPOBaTBl MOHATHUAMU: MHOXKECTBO, ITYCTOC, KOHCYHOC H 6€CKOHGLIHOCMH0)K6CTB3,
QJICMCHT MHOXKECTBA, ITIOJAMHOKCCTBO, IIEPECCUCHUEC, OGBG]II/IHGHI/IC HNPa3HOCTb MHOXKECTB,

. IPUMEHSATh YHCIIOBbIE MHOX€ECTBa Ha KOOP/AMHATHOMN PSIMOI: OTpPE30K,
WHTEPBAJL,IOJTYUHTEPBAIL, IPOMEKYTOK C BBIKOJIOTOM TOYKOI, rpaduygeckoe
MPEJCTaBICHUEMHOKECTBHAKOOPAUHATHOM MJIOCKOCTH;

. MIPOBEPATHITPUHAIECKHOCTEIIEMEHTAMHOKECTBY;

. HaXO/IUTh nepeceueHue " 00bEeTMHEHNE MHOYECTB, B TOM qrcie
MIpeICTaBICHHBIXTpPapUUECKMHAYUCIOBONIPIMONNHAKOOPANHATHOUIIIIOCKOCTH;

. 3aJJaBaTbMHOKECTBANIEPEUNCICHHEMUXapaKTEPUCTHIECKUMCBOHCTBOM;

. ONEpPUPOBATh TOHATUAMU: YTBEPXKJIEHUE, OTPHUIIAHUE YTBEP)KICHHs, HCTUHHBIC WJIOKHBIE
YTBEPKICHUS, IPUUMHA, CIEICTBUE, YACTHBIN ClTy4ail 0OIIero yTBEep:KIeHUS, KOHTPIPUMED;

. MIPOBOIUTHI0KA3ATEILHBIEPACCYKICHUSIII000CHOBAHUANCTHHHOCTHY TBEPIKICHU

. onepuposamvnoHamueMonpeoeneHus, 0CHOBHbIMUBUOAMUONPedeleHUtIUmMeopem,

. NOHUMAMbCYMbKOCEEHHO2000KA3AMENbCNEA,

. onepupoBambNOHAMUAMUCYEMHO20UHECHEMHO20OMHONCECTNEA,

. NPUMEHAMb  Memoo  MamemMamudeckou  UHOVKYuu  ONisl  NPOBEOeHUs.  PACCYHCOeHUl

UO0OKa3amenbCmenpu peueHuy 3a0ay
BnoBcenHeBHOMKN3HUMIIPUU3YYeHUHIPYTHXIIPEAMETOB:

. WCII0JIb30BaTh YMCJIOBbIE MHOKECTBA Ha KOOPJIMHATHON MPSIMOM U HA KOOPAMHATHOMIUIOCKOCTH
JUTSI OTIMCAHMS PEATTbHBIXIIPOLIECCOB U SIBJICHUM;

o IIPOBOAUTH JOKa3aTeCJIbHBIC pacCyXKaCHusd B CUTyalusx HOBCG}IH@BHOf/i KH3HH,
MpUPEIICHNN3aaun3 APYTUX PEIMETOB;

. UCNOIb308aMb MeopemuKo-MHOHMCeCnEeH bl AZbIK u A3bIK JIO2UKU ons
ONUCAHUAPEANbHBIXNPOYECCOBUABNEHUU, NPUPULEHUUZA0AYOPY 2UXYUeOHbIXNPEOMEMO8.
YucaanBbIpaKeHUs

. CBOGOI[HO ONCprupoOBaTh MOHATHAMH: HATYPAJIbHOC YHCIIO, MHOKCCTBO HATYPAJIbHBIXYUCCII,

1IeJI0€ YHCII0, MHOKECTBO IIEJIbIX YHCesl, OOBIKHOBEHHAS IP00b, NeCATHYHAAIPOOb, CMEIIAaHHOE YHCIIO,
palMOHAIBHOE YKCIIO, MHOXKECTBO PAllMOHAIBHBIX YUCEI,UPPAMOHAIBHOE YUCIIO, KOPEHb CTETICHH U,
NEHCTBUTEILHOE YHCJIO, MHOXKECTBOJICHCTBUTEIBHBIX YHCENI, TEOMETPHUYECKas WHTEPIpETaIHs



HaTypaJIbHbIX, L[GJILIX,paI_II/IOHaHBHbIX,I[CflCTBHTGJIbHBIX YHUCCII,

. MOHUMAaTh U OOBSCHATH  PA3HUILy  MEXIY  MO3UIMOHHOM W  HEMNO3ULMOHHOMN
CHUCTEMaMHU3aUCUYHUCET,

. MePEeBOIUTHUHUCIAN30IHONCHCTEMBI3aUCU(CUCTEMBICUUCIICHUS )BIPYTYIO;

. JIOKa3blBaTh M HUCIHOJIb30BaTh  MPU3HAKK  JCIUMOCTH, CYMMbl M IPOU3BEIACHHUS
MIPUBBINOJIHEHUUBBIYHUCICHUN U pellieHuu3aaay;

. BBITIOJTHATH OKPYIJICHHE PAllMOHATIBHBIX U UPPALMOHABHBIX YHCEN C 3aJaHHOMTOYHOCTBIO;

. CPaBHHBATH/ICHCTBUTEIIBHBICUNCIIAPA3HEIMUCTIOCO0aMU;

. yOOpSAOYMBATh 4YHCIA, 3alHdCaHHble B BHUJE OOBIKHOBEHHOW M JIECATUYHOH JpobH,

YHCcya,3alMCaHHble € UCIOJb30BAHHMEM  apu(METHUECKOro  KBAJAPAaTHOTO  KOPHSA, KOpHEH
CTENEeHUO0JIbLIEBTOPOI;

. HaxoauteHO/IuHOKpa3HbIMuCIIOCO0aMUUHCIIONB30BaThUXIPUPEILICHUN3AIaY;

. BBITIOJIHATh BBIYNCIICHHUS u npeoOpa3oBaHus BBIPAXCHU, COJIEpIKaIINX
NN CTBUTEIIbHBICYHCIIA,BTOM YMCIIEKOPHUHATYPAJIBHBIX CTEIICHEH;

. BBITIOJTHSTh CTaH/IapTHBIC TOXKICCTBCHHBIC npeoOpa3oBaHus
TPUTOHOMETPHYECKHX,JIOTapU(PMUIECKIX,CTEICHHBIX, UPPALIMOHAIBHBIX BBIPAKECHHIA,

. €80600HOONEPUPOBAMb YUCTIOBLIMUMHONCECTNEAMUNPUPEUUEHUUZA0AY,

. NOHUMAMbNPUYUHBIUOCHOBHBIEUOCUPACULUP EHUAYUCTIOBLIXMHONCECTNE

. 811a0emsb OCHOBHbIMU NOHAMUAMU MeopUU 0eTUMOCMU NPU peuleHUU CMAaHOapmHbIX3a0ay,

. UMemb0a308blenpedcmasieHUsOMHONCECMBEKOMNIIEKCHBIXUUCE,

. €680600HO 8bINOIHAMb Modicoecmeen ble npeobpazoeans
MPULOHOMEMPUYECKUX,TI02APUPMULECKUX, CENEeHHbIXBbIPANCEHUT,

. enademuvpopmynoubunomaHeromona;

. NpuUMeHAmb» — Npu  pewleHuu  3a0ay  meopemMy O  JUHEUHOM  NpeoCmasieHuu
HO/l, Kumatickyromeopemyo6 ocmamxax, Manyio meopemyDepma,

. NpUMEeHAMb — Npu  peuleHuu  3a0ay  MeopemuKo-4uciosvle  (QYHKYuu: — 4ucio - u
cymmadenumeneu, hyukyurodinepa,

. NPpUMEHAMb NpU  peuleHuu 3a0ad yenHvle OpoOU, MHO20UNIeHbl C  OelcCmeumelbHbLMU
uyenbIMuKodIppuyueHmamu;

. gnademsv NOHAMUAMU. NPUBOOUMbBIE U  HENpUBOOUMble MHO20YJIEHbl, NPUMEHAMb  UX
npupeulenuu3a0ay;

. npumeHamv — npu  peweHuu  3a0ay  OcHOHYIO — meopemy  ancebpvl,  npocmeuuiue

GYHKYUUKOMNIEKCHOUNEPEMEHHOU KAK 2e0MeMPUUECKUEnPeoOpa306aHusl.
BrnioBceaHEeBHOMKM3HUMIIPUU3YYEHUHAPYTUXIIPEIMETOB:

o BBITIOJIHATE U OOBSACHATH PE3YyNbTAaThl CPaBHEHHUS pE3yJbTaTOB BBIYMCIECHUN MpUpPEIIEHUN
NPAaKTUYECKUX 33734, B TOM 4HcCJIe MNPUOMMKEHHBIX BBIYUCICHUH, HCIIOJIB3YsIPa3HbIECIIOCOObI
CPaBHEHUM;

. 3allUCBIBATh,CPABHUBATL,OKPYTJIATH YACJIOBBICAAHHBIC,
. HCIIOJIB30BATbPCAIIBHBICBECIINYNHBIBPA3HBIXCUCTEMAXU3MCPCHU A,
° COCTaBJIATH n OLICHUBATHb Pa3sHbIMU criocodamu YHCJIOBBIC BBIPpAXKCHUSA npu

PECHICHUUITPAKTUYCCKUX3aJaur 3aJaun3 JPYyrux y‘Ie6HI)IX npeaMcETOB.

YpaBHeHUSIMHEPaABEHCTBA

o CB0OOHO oOmnepupoBaTh MOHATHSIMH: ypaBHEHHE; HEPABEHCTBO; PaBHOCHIIbHBICYpaBHEHUS WU
HEPABEHCTBA; YpaBHEHHUE, SBJISAIOILEECS CJIEJICTBUEM JIpyroro
YpaBHEHUSI;ypaBHEHH I, paBHOCHIIbHBIEHAMHOKECTBE; paBHOCHIIbHBIETIPe00Opa3oBaHU ypaBHEHUII;

. pemars pasHble BHJbl YPAaBHEHMH M HEPABEHCTB M HX CHCTEM, B TOM 4YHUCIE
HEKOTOpBICYpaBHEHUATPEThEHNUETBEPTONCTENIEHEN, JPOOHO-PalIMOHAIbHBIEMHPPALIMOHAIBHBIE;

. OBJIAJACTH OCHOBHBIMH TUIIaMU IIOKa3aTCJIIbHBIX, JIOT: apI/I(pMI/I‘-IeCKI/IX,
HMPPALMOHAIIBHBIX,CTETIEHHBIX YPABHEHUI W HEPABEHCTB M CTAHJAPTHBIMM METOJAMHU HMX PEIICHMI
HIIPUMEHATBUX IPU pEIICHUN3aaaY;

. NpUMEHsATbTeOpeMybe3ykpeneHnoypaBHEeH I ;

. IIPUMEHATBTEOPEMY BHeTauIspelIeHUIHEKOTOPBIX YPABHEH U CTEIIEHUBBIILIEBTOPOH;



° IIOHUMATb CMBICJII TCOPEM O PABHOCHUJIBHBIX W HCPABHOCHUJIbHBIX HpCO6p330BaHHﬂxypaBH€HHI>'II/I
YMETBbUX NOKAa3bIBATh,

. BIIQJICTh ~ METOJAMH  PEIICHUs  ypaBHEHWH, HEPaBEeHCTB W  HMX  CHCTEM, YMETh
BBIOMpPATBMETOIPEIICHUS 1 000CHOBBIBATHCBONWBHIOOD;

. WCIIOJIb30BaTh METOJ] HWHTEPBAJIOB [UIsl PEIICHHWS HEPaBEHCTB, B TOM YHUCIE JIPOOHO-
PaIOHATILHBIXUBKIIIOYAIOIINX BCEOSHPPAIMOHATbHBIEBBIPAKECHHUS,

. pemate  anreOpandyeckue  ypaBHEHHMs] M HEpaBeHCTBA M HUX  CHCTEMBl €
napaMerpamMuaIreopandeckKiuMu rpaguaecKUMMETOIaMH,

. BJIa/IETbPa3HBIMUMETOAaMH10Ka3aTeILCTBAHEPABEHCTB;

. pelaThypaBHCHUSBICIBIX UM CIIAX;

. n300pakaTh Ha IUIOCKOCTH MHOXKECTBA, 3aJaBacMble ypaBHEHUSMH, HEPAaBEHCTBAMU U
UXCHCTEMaMHU;

. CBOOOJIHO HCIIOJIB30BATh TOXKIACCTBCHHBIE MPEOOpPa3OBaHUS TIPU PEIICHHH ypaBHEHUU
HMCHCTEMYPaBHEHHU;

. €80000HO onpedensimb Mun u 8bloUpams Memoo peuileHusi NOKA3AMeNbHbIX UL02aAPUPMULECKUX
ypasHeHuil u HepageHcms, UPPaYUOHAILHBIX ypasHenuil
UHepaseHCcms, mpUu2oOHOMemMpPUeCKUXypaeHeHUUHEPABEHCM B, UXCUCTEM,

. CB80O00HOPEUAMbCUCNEMBITUHEUHBbIXYPAGHEHU,

. PeuamsboCHOBHbIeMUNbLY PABHEHUNIUHEPABEHCMBCNAPaAMEMPaMU,

. npumeHamvnpupeuweHuusaoaurnepagencmeaKowu—~bynaxkosckozo, bepnyniu,
BnoBceqHeBHOMKN3HUMTIPUU3YYEHUUIPYTUXTIPEIMETOB:

. COCTaBIISAThUPEIIAThyPaBHEHUS, HEPABEHCTBA, NXCUCTEMBITPUPEIICHUNU3aaun3IPyTUX YIeOHBIX
MIPEeIMETOB;

. BBITIONHATh OIIEHKY MPaBIONOAOONS pe3yabTaTOB, MOIYYaeMbIX NpPHU PEHICHUUPA3THUHBIX
YpaBHECHHIA, HEPABCHCTB U UX CHUCTEM, IPHU PEIICHUH 33/1a4 U3 IPYTHUXYIeOHBIXITPEIMETOB;

. COCTaBJATh M pellaTh YpaBHEHHWS U HEPABEHCTBA C MapaMeTpamMH MpU pPElIeHUH 3aaad
U3JIPYTUXYIeOHBIX TIPEIMETOB;

. COCTaBJISITh ypaBHEHHUE, HEPaBEHCTBO WIH ux CUCTEMY, OTIHCHIBAIOIIUE
PeATbHYIOCUTY AU IOMITUTTPUKIIATHYI0331a9y, HHTEPIIPETUPOBATHITOYUCHHBICPE3YIIbTATHI,

. WCIONIb30BaTh MPOTPaMMHBIE CPEJICTBA TPU PEIICHUH OTICNbHBIX KJIacCOB YpaBHEHUN
WHEPABEHCTB.

DyHKUMH

o Brnagets MOHATHSAMU: 3aBUCUMOCTD BEJTMIHH, (DYHKINS, apTyMEHT U 3HAYeHHUE (DYHKITUHU,00]1aCcTh

OTlpe/ieNIeHUs] U MHOYKECTBO 3HAuYe€HUN (yHKUUHU, TpapuK 3aBUCUMOCTH, TpapuKPyHKUNHU, HYIU
(GyHKINH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3PACTaHHWE HA YUCIOBOMIIPOMEKYTKE, YObIBaHHE Ha
YHCIIOBOM MPOMEXKYTKE, HauOOJIbllIee ¥ HaAUMEHblIee 3HAaUeHUA(DYHKIUN HA YHCIOBOM IPOMEXKYTKE,
nepuoaudeckas (QyHKIMS, Nepuojl, 4€THas U HeuETHAsA(PYHKIUN;YMETHIPUMEHATh 3TU MOHATHUANPHU
pelieHnn3anay;

. BJaJeTh  IOHATHEM:  CTemeHHas  (QyHKOUs;  cTpouTh €€  rpaduk U yMeTh
MPUMEHSITHCBOWCTBACTENIEHHON (QYHKIIMUIIPUPEIIEHUH 3a/1a4;

. BJAJIeTh TOHATHAMM: TIIOKazaTeslbHas (YHKIMS, OSKCIOHEHTa; CTPOUTh UX Trpaduku
WYyMETBIIPUMEHSATH CBOMCTBANIOKA3aTeIbHON(DYHKIIUUTIPUPELICHUHN3a/1aY;

. BIaJeTh  MOHATHEM:  Jjorapugmuyeckas  QyHKuus;  cTrpouth  e€  rpapuk u
YMETbIPUMEHATHCBONCTBAIOrapUPMUUIECKON PYHKIIMUTTPUPEIICHUN3aAau;

. BJIQJIETh  TMOHSATHEM: TPUTOHOMETPUYECKHE  (DPYHKUIMH; CTPOUTH UX  TIpaQuKd U
YMEThIIPUMEHITHCBONCTBATPUTOHOMETPUYECKUX P yHKIIMATIPUPEILICHUHU3a, 124,

. BJIJICTHIIOHATHEM: 00paTHAsI P yHKIIUS; TPUMEHATHITONIOHATHE PUPEILICHUN3a1aY;

. [IPUMEHATD npu peleHnn 3a71a4 CBOMCTBa byHKIHA: YETHOCTD,
MEPUOUYHOCTD,0rPAaHUYEHHOCTh;

. MIPUMEHATBIPUPEIICHUU3aIaupeo0pa3zoBaHuATrpaduKoB yYHKITHIH;

. BJIA/IETh HOHSTUAMU: YHCIIOBBIE [I0CJIEI0BATEIBHOCTH, apupmeTnyeckas

UTEOMETPHUYECKASTPOTPECCHH;



. PUMEHSATHIIPUPEIICHUU331a4CBONCTBAUTIPH3HAKHAPU(PMETUYECKORUTEOMETPHUECKOUIIPOTpecc

uit;
. 671a0eMbNOHAMUEM ; ACUMNINOMA; YMEMbEe2ONPUMEHAMbAPUPEUUEHUUIA0AY,

. NPUMEHAMb  Memoobl  peuleHus npocmeux ouppepeHyuanrbHbvlx  YpasHeHUutl nepeo2o
UBMOPO2ONOPAOKOS.

BnoBcenHeBHOMKN3HUMIIPUU3YYeHUHIPYTHXy4eOHBIXIIPEeAMETOB:

. OIpeNesIATh 0 rpaduKaM M MCI0JIb30BaTh [l PELICHUs MPUKIIAAHBIX 337a4 CBOMCTBapeaJIbHbIX
MPOIIECCOB U 3aBUCUMOCTEH (HamOOJIbIINEe W HAUMEHBIINE 3HAYCHMS,IIPOMEKYTKH BO3PACTAHUA U
yObIBaHMs, TNPOMEXYTKH 3HAKOIOCTOSHCTBA, ACHUMITOTBLTOYKM Ieperuba, mnepuox u T. IL.),
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOUIIPAKTUYECKOMCUTYALINH;

. oTpeeNAThIOrpadKaMIpOCTEHIIINEX APAKTEPUCTUKHUIIEPHOANYECKUXITPOIIECCOBBOMOIOTHH, KO
HOMUKE,MY3bIKE, PAIMOCBI3UUT.II.(aMIUIUTYAA, IEPUOIUT.IL. ).

JIEMEHTBIMATEMATHYECKOT0aHAIN3A

. Brnanets nonsiTueM: OECKOHEUHO yOBIBArOIIAasi FTEOMETPHYCCKAs IIPOTPECCUS U YMEThIIPUMEHSTh
€roIpu pelIeHun3a/1ad;

. MIPUMCHSITHIISIPEIICHUA3a]a9TCOPUIOTIPEICIIOB;

. BJIQJICTh TOHATUSMH: OECKOHEYHO OOJIbIIIME YHUCIOBBIC MOCICIOBATEIBHOCTH HOESCKOHEYHO
MaJtbie YHCIIOBBIC MOCJICI0BATEIHHOCTH; YMETh CpaBHHBATH OCCKOHEYHOOOJIBIITUEN
0ECKOHEUYHOMAITBICTIOCIICIOBATEILHOCTH;

. BJIQJICTHIIOHSATHSMU  ITPOU3BOIHASI () yHKIIMMBTOUYKE, IPOU3BOTHASI (D YHKITIH;

. BBIYUCIIATHIIPON3BOIHBICAIEMEHTAPHBIX P YHKITUHUUXKOMOMHAIIN;

. HCCIIeIOBATh(PYHKITMMHAMOHOTOHHOCTEUIKCTPEMYMBI;

. CTPOUTHTPAPUKUUTIPAMECHITBHXKPEIICHN03a/1a4,BTOMYUCIICCIIAPAMETPOM;

. BJIAJIeTh TOHATHEM: KacaTelbHas K rpaduky (yHKIUM; yMeTh MNPUMEHSATh €ro
MIPUPEIICHAN3a/1aY;

. BIIQ/ICTHIIOHATHAMU : TIEpBOOOpa3Has,onpeAenEHHBIMUHTETPAT;

. npuMeHaTbreopemyHbroTona—IJleliOHuIaneécneICTBUSA I pEIICHHI3a/1aY;

. €80000HO enaoems CMAaHOApmMHbIM annapamom — MamemamuyeckKo2o ananusa
OIABLIYUCTICHUANDOUZBOOHBIX(PYHKYUU OOHOU NePEeMEHHOU,

. CB0DOOHO  NpUMEHAMb  annapam  MamemMamuiecko2o0  aHauu3a Ol UCCIe008aHUs
DYHKYUUUNOCMPOCHUASP ADUK OB, 8MOMYUCTEUCCIE008AHUAHA BLINYKIOCHb,

. ONEpUPOBAMbNOHAMUEMNEPEOOOPAZHOUOISIPEULEHUAZAOAY,

. ognademv  OCHOBHbIMU  c8edeHusmu 06  unmeepare  Hviomona—Jletionuya  u
€2oNPOCMetUUXNPUMEHEHUSIX,

. oOnepupoB8amb8CMAHOAPMHBLIXCUMY AYUAXNPOUZE0OHBLMUBBICULUXNOPSAOKOS,

. YMembRPUMEHAMbNPUPEUEHUUZA0AUCEOUICTNBA HENPEPLIBHBIXQYHKYULL,

. YyMembnpumeHamonpupeueHuuzaoaumeopemvl Beliepuwmpacca,

. ymemb 8bINOIHAMb npUOIUNCEHHBLE 8bIUUCTICHUSA (memoobl peuwieHus
VPaBHeHUU, BbIYUCTIEHUSONPEOeIEHHO20 UHMe2pala);

. yMemb  NpUMEHAMb — NPUNOJCEHUe  NPOU3BOOHOU U ONpedeNéHHo20  uHmeepand K
PpeweHu03a0a41ecmecmeo3HaHus,

. 811a0eMbNOHAMUAMU. BIMOPAANPOUZBOOHAS, BLINYKIIOCMbEPAPUKADYHKYUU, YMEMbUCCAE008aMbG

VHKYUIOHA BbINYKIIOCMb.
BnoBcenHeBHOMKN3HUMTIIPUU3YYeHUHIPYTHXy4eOHBIXIIPEAMETOB:

—  pemiath NpUKIAIHBIE 33/1a4l U3 OMONOTHM, PU3UKHU, XUMUHU, SKOHOMUKH U JPYTUXIPEIMETOB,
CBA3aHHBIC C UCCIIEJOBAaHUEM XapPAKTEPUCTHUK IIPOLIECCOB, MHTEPIIPETUPOBATHIIONYYEHHBIEPE3YIbTATHI.
KomMOunHaTopnka,BepoOSITHOCTBHCTATUCTHKA,JIOTHKauTeOpusrpagos

. OnepupoBatb OCHOBHBIMH onucareIbHbIMU XapaKTepUCTHKaAMH YHCIIOBOTO
HabOpa;OHATUSAMU: TeHEepaIbHasi COBOKYITHOCTHUBBIOOPKA;

. OIIepUpOBaThH MOHSTUAMU: yacTtoTa u BEPOATHOCTh coObITHS, cyMMa u
MIPOU3BEICHUEBEPOITHOCTEH; BBIYUCIATHBEPOSI THOCTUCOOBI THIHAOCHOBEIOACUETAUNCIANCX0/10B;

. BJIa/ICTh OCHOBHBIMH MOHSATUSMU KOMOUHATOPUKH U YMETh IPUMEHSTH UX MPHU PEIICHUHU3a/1ay;

. HMMETBIIPEICTaBICHNE000CHOBAX TEOPUHBEPOSITHOCTENH;



° UMCTb MMpeaAcCTaBJICHUC 0 AUCKPCTHBIX u HCTIPCPBIBHBIX CJIY‘-Iaf/'IHBIX BCINMYHUHAaX
UpacnpeaCiICHUAX,0 HE3aBUCUMOCTH CﬂyqaﬁHbIX BCIINYHH,

. UMETh TPEJICTABIICHNE O MATEMATHYECKOM OXUIAHUH U JUCIICPCUH CITyYalHBIXBEIHYNH;

. HMMETBIIPEICTaBICHUEOCOBMECTHBIXpacTIpeeICHUSX CITyYal HbIX BEJTMUNH;

. MMOHUMATH CYTh 3aKOHA OOJBIINX YHCET ¥ BBIOOPOYHOTO METO/1a U3MEPEHHUSIBEPOSTHOCTEH;

. UMETh MIpe/ICTaBJICHHE 0 HOpPMaJIbHOM pacnpezesieHun u npuMepax
HOPMaJIbHOPACIIPEICIEHHBIXCITYIANHBIX BETUYUH;

. HMMETBIIPEICTaBICHUEOKOPPEIIALIUUCTY YAt HBIX BEJINYUH;

. UMembnpeoCmasieHueoyeHmpaibHounpeoenbHolmeopeme,

. umemyv npedcmasieHue o 8b100pOYHOM KO3Ppuyuenme Kopperayuu u TUHeUHoupespeccull;

. umemu npeocmasieHue 0 CMAmMUCmuyecKux eunomesax u npoegepke
CMAamMuCmuyecKou2unomesol,0 CIMamucCmuKeKpumepus ueéypoeHesHa4uMoCmii;

. UMEMbNPeOCmABIeHUeo C8AZUIMNUPUYECKUXUMEOPEMUYECKUXPACTPeOeleHULL,

. UMembnpeocmasieHueo KOOUpPoB8aHuu,080UYHOU3ANUCU, 0BOUUHOMOEDEBe;

. MIPUMEHSITh npu pelieHun 3a/1a4y CBOIiCTBa byHKIM: 4ETHOCTS,
MIEPUOIUIHOCTD,OTPAHUICHHOCTH;

. MPUMEHSThIIPUPEIICHUN3aqauIpeo0pa3oBaHUATpaPUKOBYHKITHII;

. BIIQ/IETh MOHSITUSMU: YHCIIOBBIC MOCIe0BATEIHHOCTH, apudmernueckas
UT€OMETPUUYECKAATIPOTPECCUH;

. MIPUMCHSITHIIPUPEIICHUU3aJauCBONCTBANTIPU3HAKUAPHUPMETHIECKOMUTEOMETPUICCKOUIIPOTpece
Hi;

. 871a0emMbNOHAMUEM : ACUMIIMOMA, YMEMbe2ONPUMEHAMbAPUPEUUEHUUIA0AY,

. NPUMEHAMb  Memoobl  peuleHus npocmeux ouppepeHyuairbHbvlx  YpasHeHUull nepeoco
UBMOPO20NOPSOKOS.

BnoBceqHEeBHOIKN3HUMTIPUU3YYEeHUHIPYTHXY4eOHBIXTIPEIMETOB:

. OTIPEICIIATH IO TpaduKaM U UCTIOIB30BATh IS PEIICHUS IPUKIIATHBIX 33729 CBOMCTBapEaTbHBIX

MIPOLIECCOB U 3aBUCUMOCTEH (HamOOJbIIMe W HAUMEHbIINE 3HAYCHMS,IIPOMEXKYTKH BO3PACTaHUA U
yObIBaHUS, TMPOMEXYTKH 3HAKOMOCTOSIHCTBA, AaCHUMIITOTBHL,TOYKM Tieperuda, mnepuox H T. IL.),
HUHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOUIIPAKTUIECKOUCUTYAILINH;

. orpeeNnAThIorpaduKkaMnpocTedexapakTepuCTUKUIIEPHOANYECKUXITPOIIECCOBBONOIOT M, KO
HOMMKE,MY3bIKE,paInOCBA3UUT.I1.(AMILTUTY /A, [IEPUOIUT.I1. ).

JIeMEHTBIMATEeMaTHYeCKOT0AHAIN32

. Brnaners nonstuem: 6eckoHeuHO yObIBarollas reOMETpHUUEcKasi Iporpeccus U yMETbIIPUMEHSTh
€roIpH PEIICHNN3a/1aY;

° NMPUMCHATHUIAPCIHICHUA3AJaYTCOPUIOTIPCACIIOB,

. BJIaJCTH HOHATUAMMN: OECKOHEYHO OobIIHe YHCIOBBIC OCICA0BAaTCIBHOCTHU
I/I6CCKOHCLIHOMa.IIBIC‘-II/ICJ'IOBBICHOCJ'IC)IOBaTeJ'IBHOCTI/I;yMCTBCpaBHI/IBaTL6CCK0HC‘-IHO6OJ'ILI_HI/ICI/I
6eCKOHe'-IHOMaJ'H)IeHOCJ'Ie)IOBaTeJ'H)HOCTI/I;

. BJIa/IETIIOHATHAMU : IPON3BOAHASIPYHKIIMMBTOUKE, IPON3BOAHASIPYHKIINH;

. BBIUYHCISATHIIPOU3BOIHBIEAIEMEHTAPHBIX PYHKIIMMUUXKOMOUHALIN;

. UCCIeI0BaTh(PYHKIIMUHAMOHOTOHHOCTEUIKCTPEMYMBI;

. CTPOUTHTPAPUKUUTIPUMEHSTh HXKPEIICHNUI03a/1a4,BTOMUHUCIIECIIaPAMETPOM;

. BJIQJIeTh TOHATHEM: KacaTelbHass K rpaguky GyHKUIUMU; yMETh TPUMEHATH  €ro
MpUpEIIeHNN3a/ay;

. BJIA/IETHIIOHATHAMU  TIepBOOOpa3Has,onpeAenEHHIHNHTETPaT;

. npumMeHsTbreopeMmyHprorona—IJleliOHuIIaneécne ACTBUS AN pELIeHUsA3a,1a4;

. €80600HO enadems CMAaHOapmHuIM annapamom mMamemamuyecko2o ananusa
OIABLIYUCTICHUANDOUZB0OHBIXPYHKYUU OOHOU NEPEeMEeHHOU;

. C80000HO  NpUMEHAMb  annapam  MamemMamuyecko2o  amaiuza  Oisl  UCCIe008aHUs
QYHKYUUUNOCMPOECHUACP ADUK OB, 8MOMYUCTEUCCTIE008AHUAHA BLINYKIOCHb,

. oNnepuposamvbnOHAMUEMNEPEOOOPAZHOUONAP EUEeHUAZA0AY,

. o61ademv  OCHOGHLIMU  c8eOeHusAMU 00  uumeepanre  Hviomona—J/letionuya — u

eeonpocmeﬁmuxnpuMeHeHuﬂx;



° onepupoeamb6cmaHdapmHblxcumyauuﬂxnpous'eodﬁ bzmueblcmuxnopﬂ()lcoe;

. YMembnpUMEeHAMbNPUPEUEeHUUZA0AUCEOLICTNEA HENPEPLIBHbIXQYHKYUIL,

. YyMembnpumMeHAmvnpupeuleHuusaoaumeopemvl Betiepuumpacca,

. ymemb 8bINOIHAMb npUOIUNCEHHBIE BbLIYUCTICHUS (Memooul peutenus
VPasHeHUl, BbIYUCTIeHUAONPEOeNEHHO20 UHMe2pala),

. yMemsv  NPpUMEHAMb  NPUNOJMCEHUE  NPOU3BOOHOU U ONPEOeNéHHO20  uHmecpand K
peuleHu03a0aiecmecmeosHanus,

. 871a0eMbNOHAMUAMU. BMOPAANPOUZBOOHASL, BbINYKIOCMbPADUKADYHKYUL, YMEMbUCCIE008amMbgh

VHKYUIOHA BbINYKIIOCMb.
BrnioBceHeBHOMKU3HUMTIPUU3YYEHUUAPYTUXYUEeOHBIXIIPEIMETOB:

—  pemiath NpUKIAIHBIC 334l U3 OMONOTHH, PU3UKHU, XUMUU, SKOHOMUKH U JPYTUXIPEIMETOB,
CBSI3aHHBIC C UCCIIEIOBAHUEM XapaKTEPUCTHUK MTPOLIECCOB, MHTEPIPETUPOBATHIIONYYECHHBIEPE3YJIbTATHI.
Kom0unaTopuka,BeposiTHOCTbUCTATHCTHKA,JI0TUKANTeopUArpagon

. OnepupoBarb OCHOBHBIMH OTHCATETHHBIMHU XapaKTePUCTHKAMHU YHCIIOBOTO
Ha0OPa;MOHATUSMH : TeHEPAIbHASL COBOKYITHOCTHUBBIOOPKA,;

. OIIepUPOBATH TIOHSITHSIMH: gacrota W BEPOSTHOCTH coOBITHSI, CyMMa W
MIPOU3BEICHUEBEPOSTHOCTEH ; BBIUNCIIATEBEPOSTHOCTHCOOBI TUHHAOCHOBEIIOICUETAUNCIIANCX OJI0B;

. BJIQJICTh OCHOBHBIMH ITOHSATUSMU KOMOWHATOPUKH U YMETh IPUMEHSTH UX MPHU PEIICHUHN3a/1a4;

. HUMETBIIPEICTABICHUEO00CHOBAXTEOPUUBEPOSITHOCTEH;

. UMETh  TPEACTABIICHUE O JHUCKPETHBIX ©  HENPEPBIBHBIX  CIyYalHBIX  BEIMYMHAX
upacnpeesieHHsIX,0 HE3aBUCHMOCTH CIIyYaiiHbIX BEJIHYUH,

. MMETh TIPEJICTABJIICHUE O MAaTEMATHYECKOM OXXUJIAHUH U JUCIICPCUH CITyYalHBIXBEIMYNH;

. HUMETBIIPEICTABICHUEOCOBMECTHBIXPACTIPEICIICHUSIX CITYYall HBIX BEINYHH;

. MMOHUMATh CYTh 3aKOHA OOJBIINX YHCEN  BBIOOPOYHOTO METO/1a U3MEPEHUSBEPOSITHOCTEH;

. UMETh MIPEJICTaBICHHE 0 HOPMaJTHbHOM pacnpeelieHun " npuMepax
HOpMaJbHOpacIpeaeIEHHBIXCITYYaHBIX BETNYHH;

. HMMETBITPEICTABICHUEOKOPPEIAIUUCTYIaHBIX BEIUYUH;

. UMeMbNPeOCMAasIeHUeOYeHMPATbHOUNPeOebHOUmeopeme,

. umems npedcmasiienue 0 8bl00POUHOM KO huyuenme Kopperayuu u IuHeuHoUpecpeccuu,

. umemsv npeocmaesieHue 0 CMamucmuyecKux 2Unomesax u npoeepke
CMamucmuyecKoteunomesul,0 Cmamucmukekpumepus ueéypo8He3HaAuUMOCmu,

. UMEMbNPEOCMABIEHUEO CEAZUIMNUPUYECKUXUMEOPEMULECKUXPACNPEOeNeHUlL;

. UMembnpeoCcmasieHueoK0OUPOBaHUU, 0BOULHOUZANUCU, 0BOUUHOMOEDese;

. gnadems  OCHOBHbIMU  NOHAMuUAMU  meopuu  2pagos  (epag,  eepuuna,  pebpo,
CcmeneHb8epUUHbL NYMbe2pape)u yMemovnpumMeHAmobUXnpupeumeHuu 3a0ay,

. UMEMbNPeOCMAasIeHUeO 0ePesbAXUYMEeMbRPUMEHAMbE2ONPUPEUeHUU3A0aAY,

. 81ademov — NOHAMUEM:  CEA3HOCMb,  YMemb  NPUMEHAMb  KOMHOHEHMbl  C8A3HOCMU
npupeumeHuu3aoay;

. VYMEemMbOCYWecmaiamovnymunopéopam,00xo0vipébepusepuunepapa;

. umemsv  npeocmaeieHue 06  Diiepogom  u  lamunbmonoeom — nymu;  uMemb
npeocmasieHueompyOHOCmMu3a0a4urHaxoxcoenus I amunbmonosanymu,

. 81a0emsv  NOHAMUAMU.  KOHEUHble  CUEMHble  MHONCeCmBd;  CUEMHble  MHOMCECmBd,
VYMeMbNPUMEHAMbUX NPU PeueHuy 3a0a,

. VYMeMbRPUMEHAMbMEMOOMAMEMAMUYECKOUUHOYKYUU,

. yMembnpumeHamonpunyun/{upuxienpupeueHuu3aoay.
BnoBceqHeBHOMKN3HUMTIPUU3YYEHUUIPYTHXTIPEIMETOB:

. BBIYHCTISATHIIHOIICHUBATHBEPOSTHOCTUCOOBITHIBpEaThHOMKU3HU;

. BBIOMPATHMETOIBITIONX OISIIECTOTPEICTABICHUIMOOPAOOTKH TAHHBIX..

TexkcToBBIC3aAaAYH

. Pematspa3npie3a1aunuioBbIIIEHHOUTPYAHOCTH;

. aHAIM3WPOBaTh  yCJIOBHE  3aJadd,  BbIOMpaTh  ONTUMANBHBIA  METOJ  pEIICHUs

3aaa4yu,pacCMaTpuBadgpa3IndHbIEMCTOBI,
° CTPOUTH MOACIIb peaiCHus 3aga4u, IIPpOBOAUTH JA0Ka3aTCJIbHBIC pacCyxaCHusd



MIPUPCIICHUN3A]A4uH;

. pemarb 3ajauu, TpeOyromue nepedopa BapHaHTOB, MPOBEPKH YCIIOBHH,
BBEIOOPAONI TUMAIEHOTOPE3yIbTATA;

. aHAJTM3UPOBATHBHUHTEPIIPETUPOBATHIIOYYECHHBICPEIICHUSIBKOHTEKCTEY CIIOBUSI331a4H, BBIOUPATh
PEIICHHU S, HETPOTUBOPEUYANTUEKOHTEKCTY;

. NEPEeBOUTh TPU  pEIICHUH 3aJadyd  WHPOpPMaluio W3 OJHOH (QOpMBI  3ammucu B

JPYTYI0,ACTOIB3YSAIPHHEOOXOJUMOCTH CXEMBI, TAOIHUIIBI, I paQUKH, THArPaMMBI.
BrioBceiHeBHOIKM3HUMNPHU3YYeHHUAPYTUXTIPEIMETOB:

—  pelaTblIpakTHYECKUE3a1aUNn3a[aunnu3IpyTUXIIPEIMETOB.
HcTopusimmeroapiMaTeMaTHKH

. HmetbnpecTaBlieHMEOBKIIA1€BbLIAIOIINX CIMATEMaTUKOBBPa3BUTHEHAYKH;

. MIOHUMAThPOJIbMaTeMaTHKUBpa3BUTUNPoCcCH;

. HCII0JIb30BAaTh OCHOBHBIE METOJIbl JI0Ka3aTEJIbCTBA, IPOBOAMUTH JI0KA3ATEIbCTBO MBBIIOJIHATH
OIIPOBEPIKEHHUE;

. [IPUMEHSITHOCHOBHBIEMETO IBIPEIICHUIMATEMAaTUUECKIX3a,/1aY;

. Ha OCHOBE MAaTeMaTUYECKHUX 3aKOHOMEPHOCTEM B MPUPOJE XapaKTepU30BaThb KpacoTy
HCOBEPILIEHCTBOOKPY KAIOIIETOMUPAN IIPOU3BEICHUIHNCKYCCTBA;

. IPUMEHSATh npocTeiime IpOrpaMMHBbIE cpeicTBa u 3JIEKTPOHHO-
KOMMYHHUKAIIHOHHBICCHCTEMBITIPH PEIICHUUMATEeMaTHIECKUX 3a/1a4;

. 10JIb30BaThCs IPUKJIaHBIMU porpaMMamu U porpaMMamMu CHUMBOJIBHBIX
BBIYUCIICHUH TSI CCIIEIOBAHNS MATEMAaTHUECKUX O0BEKTOB;

. npUMeHsamb MamemamuyecKue 3HAHUS K UCcne008anuio OKpYyoHcalouje2o

MUPA(MOOenuposanuehu3UyecKux npoyeccos, 3a0a4uIKOHOMUKLUL).
IIpeaMeTHBIEpE3yIHTATHIOCBOCHUTydeOHOTOTIPEIMETa«MaTeMaTHKa:

— dbopmMHupoBaHWE ~ TIPEACTABICHWA O  MaTeMaTHke, €€  pold B JKU3HH U
npodeccHnoHaTbHONIEATETPHOCTH YEeIOBEKa, HEOOXOAUMOCTh MPUMEHEHHUS MATeMaTUYeCKUX 3HAHUN
TUISE
PEIIeHUACOBPEMEHHBIXIIPAKTHIECKIX3a/1a44€JI0BEUECTBA,CBOCHCTPAHBINPOJHOTOKPAsl,BTOMYHCIIECYYE
TOM pbIHKeTpyAaUensiOnHCcKon 00acTu;

— OBJIaJICHEOCHOBHBIMUHABBIKAMUTIONYUEHUS, TPUMEHEHU S, HHTePIIPETALIUUUTIPE3CHTAIIMMUH(OD
MaIli MaTEeMaTH4YeCKOTO COJEpKaHMs, HCIIOJNB30BAaHUS MAaTEMaTHYeCKHX 3HAHWH BIIOBCETHEBHOM
KU3HA W H3yYEHHUS JAPYruX TMpeAMETOB, (OPMUPOBAHHE MPEJICTABICHUM OpeaTbHOMCEKTOpE
SKOHOMMKHH phIHKeTpynadensionHckon odaacTy;

— (dbopMHUpoBaHUE MPEICTABICHUNA 00 OCOOCHHOCTSX AESITENbHOCTH JIIOAEH, BeAylleld Kpa3BUTHUIO
MPOMBIIIJIEHHOCTH POJHOTO Kpasi, OCBOCHHE CHCTEMBl MAaTEMaTHYECKUX 3HAHWH JUIATIOCIIEIYIOIIErO
W3YYCHUS JUCIUIIINH HEOOXOJUMBIX UIS TIOTYYEHUs] MHKEHEPHBIX HTEXHUYECKHUX CIEeUATbHOCTEH B

YUPEXKIECHUAX CUCTEMBI CpeIHero u BbICIIEronpodeccnoHalbHOroo0pa3oBaHus u
sicaMooOpa3oBaHusl.

B pe3yabtare uzydyenusi tembl " JleiicTBuTebHbIE YncIa O0ydaOmuiiCAHAYYNTCS |

. BrimonuareapudmMeTnueckue1eiCTBI,COUeTassyCTHBICUTUCbMEHHBICTIPUEMBI;

. 3anuchIBaThOECKOHEUHYI0IECATUUHYIOIPOObBBUICO0BIKHOBEHHOM;

. BhInonHATh A CTBUACACCATHYHBIMUHOOBIKHOBEHHBIMUIPOOSIMU;

. [IpumensaTh MOHATHS 00  UPpPAUMOHANBHBIX  YKCIAX, MHOXECTBE JEHCTBUTENbHBIX
YK CEI,MOYJIEACHCTBUTEIBLHOTO YNCIIANIPHU BBIITOJIHEHUNYTIPA)KHEHN;

. BoInonHATEBBIUKCICHUSICUPPALIMOHATbHBIMUBBIPAXKECHHUSIMHU;

. CpaBHUBaTHYMCIOBBIE3HAUEHUANPPALIMOHATIbHBIX BEIPAXKEHHI;

. OnpenensaTbKakasnporpeccusHa3bIBaeTCATE€OMETPUUECKO;

. JlaBaTborpeieneHne6ecKkoHeuHOYObIBaIOIEHTeOMETPUYECKOUTTPOTPECCUH;

. [TpuMeHAThHOPMYITYCYMMBIOECKOHEYHOYOBIBAIOIIIEHT€OMETPUUECKOUTIPOTPECCUH;

. [IpumensaTs 3Ty QopMyly T@pH  pelmeHMHd 33had, B  YaCTHOCTM NpU  3alHCU
OCCKOHEYHOUTIEPUOMIECCKONIECITUIHON JPOOUBBHICOOBIKHOBEHHO;

. dopmynupoBaTbOnpeaeneHIeapHPMETHIECKOTOKOPHIHATYPAIbHONCTENICHH;

. [IpumensThCBOMCTBaAPHUPMETHUECKOTOKOPHINPUPEILICHUN3a 1aY;



. DopMyIHPOBATHOIIPEACIICHUECTEIICHUCPALIMOHAIbHBIMIIOKA3aTelIeM;

. [IpuMeHATBCBOKMCTBACTENICHUCPALMOHAIbHBIMIIOKA3aTEIIEM;
. OINPEJIETICHUE CTEIICHU C IEUCTBUTENBHBIM II0KA3aTEIEM, TEOPEMY U TPH CIIEICTBUS U3HEE
. BrimonHAThIpeoOpa3oBaHUEBBIPAKEHHIA, NCTIONB3YICBOMCTBACTEIICHH, CPABHUBATHBBIPAXKEHHUS, CO

JeprKallrecTeneHUCpaliOHaIbHBIMIIOKa3aTeNIeM.
O0y4amuiicANOJyY4uTBO3MOKHOCTHHAYYUTHCSH

. JIro6oe panroHaIbHOE YUCIIO 3alUCaTh B BUJE KOHEUHOM JeCATUYHOM JpoOu HHA000pOT;

. Pa3BepHyTO000CHOBBIBATHCY XK ICHUS; JOOBIBATHHH()OPMAIHION033JAHHONTEMEBUCTOUHUKAXPA3IT
WYHOTOTHIIA.

B pesyabtare nzyuenust tembl ''Crenennast pynkuus' O0y4aommiiciHayYuTCs |

. IIpuMeHATh CBOMCTBA M IpaMKU Pa3IMUHBIX CIY4aeB CTENEHHOM (QyHKIMM (B3aBUCUMOCTH OT
[IOKA3aTEeJSICTENIEHU D);

. CpaBHMBaThUMCIIA,peIIATHHEPABEHCTBACIIOMOLIBIOT paQUKOBH(MIIN ) CBOMCTBCTENCHHO W (D YHKIIUH;
. dopmynupoBaTh omnpeAeneHHe (GYHKIMA OOpaTHOW Aisi JaHHOW (YHKUIWH, TEOPEMBI
0000paTHONDYHKIINY;

. CrpoutbrpadukdyHKIIH,00paTHON IAHHOMH;

. [ToHnMaTbOIpEEICHUEPAaBHOCHIIBHBIXYPABHEH U, CIEICTBUSTYPABHEHUS;

. OmnpenensaTh Npu KaKUX MPeoOpa3oBaHUAX MCXOTHOE YpaBHEHHE 3aMEHSETCS HAPaBHOCHILHOE
€My ypaBHEHUE, [TPU KAKHUX MOJIy4arOTCs IOCTOPOHHUE KOPHU, IPU KAKUXIIPOUCXOAUTIIOTEPSI KOPHEH;
. DopMyIMpPOBaTHONPEEICHUEPABHOCUIbHBIXHEPABEHCTB;

. YcraHaBnuBarTh PaBHOCHIIbHOCTB u CII€/ICTBHE, yMeTh BBINOJIHATh
HE00XO0AMMBICTIPEOOPa30BAHUATIPUPEIICHHH YPaBHEHUHNHEPABEHCTB;

. dopMynupoBaThOIPEeIeHUEUPPALUOHAIBHOTOYPaBHEH U, CBOICTBO;

. PemarbuppanyioHanbHbIeypaBHEHUS.

O0y4aromuiicANnoIy4uTBO3MOKHOCTBHAYYUTHCSH

. JlaBaTbolipeieieHuenppalioHaIbHOTOHEPABEHCTBA,

. [IpuMeHThANrOPUTMPEIIEHUANPPALMOHAIIBHOTOHEPABEHCTBA;

. PemarbuppalirionanbHbIEHEPABEHCTBANIOAITOPUTMY,aTaKKECTIOMOIIbIOTPapUKOB;

. Pa3BepHYyTO0000CHOBBIBATHCY XK IEHUS;100BIBATHUH ()OPMAIIHION033JaHHOMTEMEBUCTOUHUKAXPa3Jl
WYHOTOTHUIIA.

B pesyabtare nzyuenus temsbl ''[lokazareinbHas pynkuusa' O0ydaromuiicaHAyYNTHCS:

. DopmyJIUPOBATH onpeaeseHue MOKa3aTeIbHON byHKINH, TpHU OCHOBHBIX
CBOMCTBANOKa3aTeIbHON(DYHKINHY;

. CrpouTthrpadukmnoka3aTeIbHOUPYHKITUH;

. OnpenensaTbBUANIOKA3aTEIbHBIXyPaBHEHU;

. [IpuMeHIThaNTOpUTMPEIICHUATIOKA3aTeIbHBIXypaBHEHUI;

. Pemarp,noka3arenpHbleypaBHEHUANIONB3YACH AITOPUTMOM;

. Ilonnmartbonpe1e1eHUENBUIIIOKA3aTEIbHBIXHEPABEHCTB;

. [IpuMeHThaNrOPUTMPEIIEHNS, PEIIATHIIOKA3aTEIbHBIEHEPABEHCTBANIOAITOPUTMY;

. [TpuMeHATHCTIOCOOOACTAHOBKUPEIIEHUSICUCTEMYPABHEHUH;

. PemarbcucreMblInoka3aTebHBIX yPaBHEHUHNHEPABEHCTB.
O0y4amuicANoJTy4uTBO3MOKHOCTHHAYYUTHCH:

. Pemarenioka3zarenbHbleypaBHEHU S () YHKIIMOHATIBHO-TPapUUECKUMMETOIOM;

. PemarbnokazaTenbHbleypaBHEHUSIMETOAOMITOUIICHHOTO/I€ICHHUS;

. Pa3BepHYyTO0000CHOBBIBATHCY K IEHU;100BIBATHUH ()OPMAITHION033JaHHOMTEMEBUCTOUHUKAXPa3J
WYHOTOTHUIIA.

B pesyabtare nzyuenus temsl "'Jlorapupmuueckas pynknusa' O0yyaromuiicaHAYYNTHCS .
. [TonnMmaTbOIIpEaENEeHNENOTapUMAUNCIIa;

. [TpuMeHATHOCHOBHOENOTapU(PMUIECKOETOKIECTBO;

. BrinonHATeIpe0Opa30BaHUABBIPAKEHUH,COAEPKAIUXIOTapU(HMBI;

. ®opmynupoBaTbCBOMCTBaIOTapu(MOB;

. [Ipumensars ATH cBOiicTBa  Jlorapu¢mMoB npu npeoOpazoBaHUH BBIPAYKEHHIA,

COJIePIKALTUXIIOTaPH(PMBI;



. [ToHnMaTHO003HAYECHNEAECATUIHOTOMHATYPAITLHOT 00T apU(PMOB;

. HaxonuTe 3HaueHMs] JECATUYHBIX M HaTypajbHbIX Jiorapu¢moB 1o Tabauue bpanuca u
CIIOMOIIIbIOMUKPOKAJIbKYJISITOPA;

. OnpenensaTbBUIOrapuPpMUUECKON () yHKIIMU,E€OCHOBHBIECBOICTBA;

. CrpoutsrpadukiorapupmMuaeckoi G yHKINICIaAHHBIMOCHOBAHHEM;

. Hcnonb3oBarecBoiicTBaNOrapupMuyeckoi G yHKIIMUITPUPEILICHUHU3a,1a4;

. Pacnio3naBatenpocreiimmenorapupMuiecKkiueypaBHEHHS,

. IIprMeHATHOCHOBHBIEIPHEMBIPEIICHUIIOrapU(PMUYECKUX ypaBHEHUH;

. PemarsnpocreiimmenorapupMuuecKueypaBHEeHUS;

. IIpMMEHATHOCHOBHBICTIPUEMBIITPUPEILICHUNYPABHEHH;

. Pacnio3naBatenpocreiimumenorapupMuuecKueHepaBeHCTBA;

. [TpuMeHSATHOCHOBHBIECTIOCOOBIPEIICHUSIIOTapHU(PMUYECKIXHEPABEHCTB;

. PemarenpocreiimuenorapupMuyecKeHepaBeHCTBA.
OO0y4aromuiicAnoIy4uTBO3MOKHOCTBHAYYUTHCH:

. PemarenorapudgmuueckreypaBHeHUSQYHKIIMOHATBHO-TPa(QUUECKUMMETOI0M;

. PemarenorapudmuyeckreypaBHEHHSIMETOIOMITOUICHHOT O ICIICHUS;

. Pa3BepHyTO000CHOBBIBATHCY K IEHU;100BIBATHUH ()OPMAILIMION03aJaHHOMTEeMEBUCTOUHUKAX Pa3Jl
WYHOTIOTHUIIA.

B pesyabrare nzydenus temsl ''Tpuronomerpudeckue popmyiant'" O0y4aromuiicAHAYYNTHCS .

. ITonnmaTtbKakoilyroiaHasbpIBacTCAyIJIoMB | paguan;

. [TpumeHsATHQOPMYIIBITIEPEBOAATPATYCHOUMEPBIBPAIMAHHYIOMHA000pOT;

. BbruucnsaTeUIMHY IYTHHAIIIOAABKPYTOBOT OCEKTOPA;

. [ToHMMAaTBIOHATUSA <€ IUHUYHASIOKPYKHOCTD), «IIOBOPOTTOUKMBOKPYTHAYATIAKOOPIUHAT;

. Haxomute  KOOpAMHATBI TOYKM  €IMHUYHOM  OKPYKHOCTH, IIOJIYYEHHOM IOBOPOTOM
toukuP(1;0)Ha3ananHbli yro;

. Haxoauts yrasl noBopota Touku P(1; 0), 4T0OBI MOyYUTh TOUKY € 33JJaHHBIMUKOOPMHATAMH;

. DopMyIMpPOBaTHONIPEAETIEHUSCUHYCA, KOCUHYCauTaHT €HCAYTJIa;

. HaxonuTh3HaueHusICMHyCa,KOCUHycauTaHreHcanoTadmmuamB. M. Bpannca,crioMorbloMuKpoKa
BKYJISITOpA, aTak)Ke TaOJIMYHbIC3HAUCHMUS,;

. Pematsp ypaBaenussin x=0,sin x=1,sin x=-1,cos x=0,cos x=1,cosx= -1,

. OnpenensTb3HaKUCUHYCA,KOCUHYCAauTaHT €HCABPA3INYHbIXUETBEPTSAX;

. OnpenensaTb3HaK4MCIIasina,cosanutganpruszaJaHHOM3HaueHUHA;

. [MpumensaTbpopmysbisSin(-a) =-sina, cos(-a)=cosa,tg(-a)=-tga;

. HaxoauTe3HaueHUCHHYCA,KOCHHYCAUTaHT€HCAIII0OTPULATENIbHBIX YTIIOB;

. [IpuMeHATbPOPMYIBICTOKEHUANIP., IPUMEHATHUXHAIPAKTHKE;

. [Ipumensstb  ¢opMynbl CHHyca W KOCHHyca JABOWHOro yria, IloHumare, 4TO
3HAYCHHUATPUTOHOMETPUUYECKUX (PYHKIUI yrioB, O0ompmux 90°, cBOAATCA K 3HAYCHUSIM JJISIOCTPHIX
yTJIOB;

. [IpuMeHITHGOPMYIBITPUBEACHUAIPUPEIICHUN3a1aY;

. [TpuMeHATHPOPMYIIBICYMMBINPAa3HOCTUCHHYCOB,KOCHHYCOBHAIIPAKTHKE.
OO0y4aromuiicAnoIy4uTBO3MOKHOCTBHAYYUTHCSH

. [TpuMeHITHPOPMYIIBINTOIOBUHHOTOYTJIACHHYCA,KOCHHYCAUTAHT €HCa;

. [IpuMeHSITh OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, 3aBUCUMOCTb MEKIYTaHI€HCOM U
KOTaHI'€HCOM, 3aBUCHMOCTb MEX]y TAHT€HCOM U KOCHHYCOM, 3aBHCHUMOCTbMEXKIYKOTAaHI'€HCOMU
CHUHYCOM;

. BriBonuTh(popMyIbITAHT€HCAUKOTAaHT €HCAIBOMHOr OyTIIa.

B pesyabtare nzyuenust tembl ''Tpuronomerpudeckue ypapHeHus ' O0y4aromuiicAHaAyYUTCH !

. HaxoauTeapKKOCHHYC,apKCHHYCHAPKTaHT€HCUUCIIA;

. [TpumensaTh PopMynBIpeIIEHUIypaBHEHUIICOSX=a,SINX=au tgx=a;

. PematpuacTHbICCTyHaUTPUTOHOMETPUUECKUX YpaBHEHUH(COsX=-1,cosx=1,c0osx

:0);

. Pemate yacTHBIC ClTydan TPUTOHOMETPUYECKUX YpaBHEHHUH (sin X = -1, sin x = 0, sin x =1);

. PematenpocTeNmme TpuroHOMEeTpUYECKUECYPABHEHNS,



. Pemarp mpocreiiiive TpUrOHOMETPUYECKUE YPaBHEHMSI, KBapAaTHbIC YPAaBHEHUSIOTHOCUTEIBHO
OJTHOM U3 TPUTOHOMETPUUECKUX (YHKIUI, OAHOPOAHBIE M HEOAHOPOHBICYPABHEHUS.
O0y4yarIuiicAnoJyYuTBO3MOKHOCTbHAYYUTHCS !

. PemaTbHEKOTOPBIEBUABITPUTOHOMETPHUECKUXYPAaBHEHUMIIPUBOAUMBIXKIIPOCTEUILINM;

. [IpuMeHAThANTOPUTMPEIIECHUATPUT OHOMETPUUYECKUXHEPABEHCTB;

. PemarbsnpocTeHIIneTpuroHOMETpUYECKMEHEPABEHCTBA.

B pe3yabrare udydyenusi tembl "'Tpuronomerpuyeckue pynkuun' Q0y4aromuiiciHAyYMTCH

. HaxoauTtpo0macTrorpeeieHUsIMMHOKECTBa3HAaUCHUH (P YHKITHIA;

. HaxonuTteo0macTeorpeeieHusIno01acTb3HaYeHUA TPUTOHOMETPUYECKUX DYHKIINH;

. HaxoauTenepuoarpuroHoMeTpuuecKuX P yHKIHH,

. HccnenoBaTbTpUTOHOMETPUYECKUEHAYETHOCTBUHEYETHOCTD;

. [IpumMeHsTh TOHATHE (QYHKIUM KOCHHYCA, CXEMy HCCIEAOBaHHMS (QYHKIHH Yy = COS X U
€ECBOMCTRA;

. CrpoutbrpadukGyHKIHIY=COSX,HAXOIUTHIIOT PAPHUKYTPOMEKYTKHBO3PACTAHUINYOBIBAHUS,
IIPOMEKYTKH MTOCTOSIHHBIX 3HAKOB, HAaHOOJIbIIIee M HAUMEHbIIee 3HaYeHUA() YHKIINH;

. [TpumensTh MOHSATHE PYHKIUU CHHYCA, CXEMY HCCIIeI0OBaHus (DYHKIIMH y = Sin X ¥ €eCBOWCTBA;
. Crpoutb rpagpuk ¢GyHKUMH y = sin X, HaXoAuTh MO TrpaduKy MNPOMEXYTKH BO3pacTaHUS
nyOBIBaHUS, MPOMEXKYTKH ITOCTOSTHHBIX 3HAKOB, HANOOJIbIIIEE U HAUMEHbBINEEe 3HAYCHUSA(DYHKITUH.

. [TpuMeHATHIOHATHEDYHKIIMUTAHT €HCA,CXEMY MCCIIe0BaHUA(DYHKIIMNY=tZXEeenCBOMCTRA,;

. Crpoutp rpadpuk ¢yHKIME y = tg X, HaXOAWTh MO TpaduKy NPOMEKYTKH BO3pACTAHUS

NyOBbIBaHUS, MPOMEKYTKH 3HAKOMIOCTOSHCTBA, HAaUOOJIbIINE U HAMMEHbIIINE 3HAYCHUA(YHKIIUH.
O0y4yarouiicAnoyYUTBO3MOKHOCTbHAYYUTHCS

. IToHnMmaTh,kakne)yHKIUUABIAIOTCA00PATHBIMUTPUT OHOMETPUYECKUMU;
. CrpoutbrpauKMOOPATHEIX TPUTOHOMETPUYECKUX PYHKIIHIH;
. Pemarb3agauncucnonb30BaHUEMCBONCTBOOPATHBIX TPUTOHOMETPUYECKUX PYHKIIHH.

BpesyabTarensyyenusitems!' [Ipon3BoanasaneereoMerpuueckuiicMbica' O0y4aromuiicAHAY YN TC
o

. DopMyIMPOBATHONPEACIEHUAIIPOU3BOIHOM;

. [IpumensaTh (hopMyIibL MIPOU3BOAHBIX 3JIEMEHTapHBIX GyHKIUH, IIpoCTeNIINe
IIPaBWJIABBIYMCIEHUSATIPON3BOHBIX;

. CrpoutbsrpaduxudneMeHTapHbIX PyHKINN;

. Hcnonbs3oBate OIIpe/IeIIEHUE IIPOU3BOJHON pu HaXO0XJIEHNU
IIPOU3BOIHBIXAJIEMEHTAPHBIX P YHKIIUNA, TPUMEHATHIIOHATHENPUPELIeH NN (PHU3NUECKUX3a1au.

. [TpuMeHATH (OPMYIIBI IPOU3BOAHBIX CTENEHHON pyHKIMU Y = X", NeR ny = (kx + p)",neR;

. Haxomute mnpousBojaHble cTeNeHHOW  (yHKUMM, 3HAYEHHUsS] MPOU3BOMHOM  (pyHKUHMH,
eclmyKa3aHa3ajaromas eeopmyna;

. [IpumensThIIpaBUIaHAX 05K IEHUSATIPON3BOJHBIXCYMMBI, IPOU3BEACHUSINIACTHOT O, [IPOM3BOAHYIOC
JIO)KHON(PYHKIINH;

. HaxoauTe npou3BOHbIE CyMMBI, TPOU3BEACHNUS, YACTHOTO, TPOU3BOIHYIO CIOKHON(PYHKINY;

. HaxoauTh3HaueHUApOon3BOIHBIX PYHKINA;

. PemarbHepaBeHCTBaMETOIOMUHTEPBAJIOB;

. [IpumensaTh bopMyIbl IIPOMU3BOHBIX [T0Ka3aTEeJIbHOM,
Jorapu(GpMUIECKON, TPUTOHOMETPUYECKUX PYHKIIHIA;

. [Ipumensats npaBuna guddepeHurpoBaHuss U QOpMyJIbl  3JIEMEHTApHBIX  (PyHKUUN
NIpUpELICHNN3a/1ay;

. [loHnMaTh, 4YTO Ha3bIBAIOT YIJIOBBIM KOX(POUIMEHTOM HPSIMOM, YIJIOM MeXay MpsIMON
1nocbr00X;BYEMCOCTOUT F€OMETPUUECKUIICMBICIIIPON3BOAHOM;

. 3anucelBaThypaBHEHUEKACATEIbHOUKIPAQUKY (D YHKIIHUH.
O0y4amMiicANOJTyYUTBO3MOKHOCTHHAYYUTHCH

. JloKa3pIBaThIIPaBUIIABBIYUCIICHUAIIPOU3BOIHOUCYMMBI;

. [IpuMeHSITbTEOPETUYECKNE3HAHUHAIIPAKTHKE;

. [TpumeHnsaTHCTIOCOOTIOCTPOCHUIKACATEIbHOMKITapadote.



B pesyabrare m3yyeHuss Tembl ''[IpumMeHeHHe TNPOM3BOAHON K  HCCJIEJOBAHHIO
Gyakumit" O0yyarommCcAHAYYUTCS .

. dopmynupoBaTh u MOHUMATh JOCTaTOYHBIH MIPU3HAK yOBIBaHUS
(Bo3pacTanus ) yHkuu,reopemy Jlarpanka;

. [ToHUMATHIOHATHACIPOMEKYTKUMOHOTOHHOCTH () YHKITHI;

. [TpuMeHATh MPOM3BOJHYIO K HAXOXKICHHUIO TPOMEKYTKOB BO3pacTaHus M yObIBaHUS(DYHKIIHH;

. @®opMmynupoBaTh ~ ONpEAEICHHUS  TOYEK MaKCUMyMa M MHHHMYyMa, HEOOXOIUMBIN
npu3HaKIKcTpeMyMa(TeopemyPepma)iu0cTaTOUHBIHIIPU3HAKMAKCUMYMal MUHUMYMa;

. OnpenensTbcTallMOHAPHBIENKPUTUYECKHETOUEKU (D YHKITUH;

. HaxoauteakcTpeMyMbIh yHKIINT, TOUKHIKCTPEMYMA,OIIPEICIATEXIOTpadHuKy;

. [IpumensTe oOmIyI0 cxeMy HCCieoBaHUS (DYHKIMHM, METOJI TIOCTpOeHus rpaduka
YETHOW(HEUETHOH ) YHKIIUH;

. [TpoBomuTHHCCIETOBAHNEDYHKIIMUUCTPOUTREETPADUK;

. [lpuMeHATh ~ aNrOpuTM  HAXOXKIACHUS  HaWOONBIIET0O W HAaWMEHBIIEr0  3HAYCHUH
¢byHKkuuuHAOTpE3Ke[a;b] M HanHTEpBae;

. [IpuMeHAT TPaBWIO HAXOXKICHUS HAMOOJBLIETO W HAaUMEHBIIEro 3HAuYeHWH (YHKIUU

HAOTpe3Ke(Ha HHTEPBAJIE).
O0y4aromuiicAnoIy4uTBO3MOKHOCTBHAYYUTHCH

. [loHuMaTh U NPUMEHATH MOHATUE MTPOU3BOIHON BBICIINX MOPSIKOB (BTOPOr0, TPETHErO HT. 1.),
OIIpeJIeJIEHUS BBITYKIIOCTH (BBITYKJIOCTh BBEPX, BBIYKJIOCTh BHU3), TOUKHIIEPETHOa;

. OmnpenensTe cBOMCTBA GYHKINHU, KOTOPBIE YCTAHABIMBAIOTCS C TIOMOIIBIO BTOPOHIIPOU3BOTHOM.
B pesyabrare nzydenns temsl ''MHTerpan" O0y4aommiicaHAyYUTCA

. dopmynupoBaTbOIpeeeHIENnepBo0Opa3HON,0CHOBHOECBOICTBONIEPBOOOPA3HOI;

. IIpoBepsaTs, sBastercs nu qaHHas GyHkuus F nepBooOpasHoit ais apyroit 3aganHopyHKImuf
HAJaHHOMIIPOMEXKYTKE;

. HaxonuTtenepBooOpasnyro,rpaduKKOTOPORIIPOX0IUTUEPE3IaHHYIOTOUKY;

. [TpuMeHATHTAOIUITYTIEPBOOOPA3HBIX,TPABUIAMHTET PUPOBAHNS;

. Haxomute mepBooOpa3zHble  (GyHKIMI B ciay4asX, HEMNOCPEICTBEHHO  CBOJSAILIUXCS
KIIPUMEHEHUIOTA0INIIBI IEPBOOOPA3HBIXU MPAaBUIIMHTETPUPOBAHUS;

. [Tonnmars,kaKyroQpUrypyHa3bIBalOTKpUBOJIMHEHHOUTpaNeINEeH;

. IIpumensTH bopmyy BBIYHCIICHUS iouaau KPUBOJIMHENHON Tparneuuy,
onpeneneHuenHTerpana,popmyny Hetorona-JleiOnuia,

. N300pakaTbKpUBOIHHEHHYIOTPANEIINIO, 0T pPAHUYEHH Y033 1aHHBIMUKPUBBIMU;

. HaxonutsruioniaibKpuBOJIMHEHHOWTpANICLINH;

. [TpumMeHsTH MpocTeiine MmpaBuia UHTETPUPOBAHUS (MHTETPUPOBAHUE CYMMBbI,MHTEIPUPOBAHHE
MIPOM3BEICHUS TOCTOSSHHON Ha (QYHKIINIO, HHTETPUPOBAHUE CTENIEHH ), TAOIUIyIIEpBOOOPA3HbIX;

. Boruncnsats MHTETPpaJIbl B ciydJasix, HEINOCPEICTBEHHO CBOJSILIUXCS K
MIPUMEHEHHUIOTA0IMIIBIIEPBOOOPA3HBIX, MPABUIMHTETPUPOBAHMS;

. Haxomutsmiomaauduryp,orpaHi4eHHbIXTpapUKaMUpa3TnIHBIX QYHKITHH.
OO0y4aromuiicAnoIy4uTBO3MOKHOCTBHAYYUTHCSH

. [Tonumarsonpenenenuenud hepeHIMaITbHOr0ypaBHEHHS, ypPaBHEHHETaPMOHU Y€ CKOTOKOJIE0aH S;
. [IpuMeHsATH  MOHATHE NEPBOOOPA3HOM M HWHTErpajga MNpH  pemeHuH  33Jad 110
(bu3MKe,XUMUN,0M0JIOTHH, TEOMETPHUH;

. PemarsnpocreiimmenuddepennnanbHbleypaBHEHHS.

B pesyabrare nzyuenus tembl ''KomOunaropuka' OdyuaommiicsiHayYuTcs :

. [TpuMeHATHOCHOBHBIE3aKOHBIKOMOMHATOPUKH : TPABUIIOCYMMBI, ITPABUIIONPOU3BEACHNUS;

. [Tonb3oBatbes OCHOBHBIMH bopmynamu KOMOMHATOPUKHU: pa3MelleHns c

MOBTOPEHUSMU,pAa3MEIIIEHUsT 0e3 TMOBTOPEHWI, TEPEeCTaHOBKHM 03 MOBTOPEHUH, COYCTaHUS
0€3M0BTOPEHUH, [IEPECTAHOBKU CIIOBTOPEHUSMU.COUETAHUACIIOBTOPEHUSIMH.
OO0y4aromuiicAnoTy4uTBO3MOKHOCTBHAYYUTHCSH

. CB0OOOHO NPUMEHSTH TEOPEMBI, HEOOXOAUMBIE Ul PEIIECHUs MPAaKTUYECKUX 3a7a4;00bSICHATh
HU3YUCHHBIC ITOJIOKCHUA HA CAMOCTOATCIILEHO HO,Z[O6paHHbIX KOHKPCTHBIXIIpUMCPAX.

B pesyabTare nzyuenust TeMbl ''JjieMeHThI TeOPHH BeposiTHOCTelH ' O0y4arouiicAHAYYNTCS |



. AHanmm3upoBaTh pealibHbIC YNCIIOBBIE JaHHBIE, HH()OPMAIIMIOCTATUCTUYECKOT OXapaKTepa;
. OcCy1iecTBIATh MPAKTHUECKUE PACUYETHI IO (popMyiiaM; MOIb30BaThCS OLEHKOW MITPUKHIKOHIIPH
IIPAKTUYECKUX pacyeTax;

. W3pnekaTbuH(OpMaIIo, IpeICTaBIEHHYIOBTA0IUIaX , HaJuarpaMMax,rpaukax;

. IIpuBoauTe  mpHUMepbl Ha  BCe  BHUIBl  COOBITUH:  HEBO3MOXKHBIE,  JOCTOBEPHBIE,
clly4yaitHbIe,COBMECTHBIC, HECOBMECTHBIE,PABHOBO3MOKHBICHHEPABHOBO3MOXKHEIE;

. MogenupoBaTb peajbHbIE CHUTyallud Ha S3bIKE TEOPHUH BEPOSTHOCTEH, BBIYUCIATH
BIIPOCTEUILIMXCITy4asiX BEPOATHOCTUCOOBITHIA;

. BbIunciaTeBeposSTHOCTHCOOBITHIA;

. [TpumensaTs Gpopmyny ymMHOKEHUs, Gopmyny bepHyiu npu pemeHny BeposTHOCTHBIX3a/1a4.
OO0y4yaomuiicANOJYYUTBO3MOKHOCTbHAYYHTHCS !

. OnuceiBaTh C MOMOIIBIO (YHKUMH pa3iIvyHble peallbHble 3aBUCHUMOCTH MEXIYBEIUYMHAMUU
MHTEPIPETHUPOBATH UX TPaPUKH;

. CB0oOOHO  TONB30BAThCA ~ yMEHHEM 0000maTh W CUCTEMaTU3UPOBATh 3HAHUS IO

3a/1a4aMITOBBIIIICHHOMCIIOKHOCTH.
B pe3yabtare usyuenusi Temsl "'CraTucTuka' O0ydyaomuicaHAyYUTCS .

. MonenupoBaTbpeaabHbIECUTYallMUHAS3BIKECTATUCTHKHY;
. OnepupoBarb MTOHSTHSIMU Clly4yaiiHbIe BCJIMYUHBI, reHepaibHast COBOKYITHOCTb,
BBIOOpKA,MaTeMaTHIECKOCOKUIAHNE;
. HaxomutsmepypazOpoca,pasmaxumony.
OO0y4aromuiicAnoIy4uTBO3MOKHOCTBHAYYUTHCH:
. CBOOOJTHO TMONB30BAThCS ~ YMEHHEM  0000IaTh ©  CHUCTEMATH3UPOBATh 3HAHUSA 110
3aJ1a4aMIIOBBIIIEHHOMCIIOKHOCTH;
. CB0OOAHO MPUMEHSITH TEOPEMBbI, HEOOXOIUMBIE NIl PEIICHUS MPAKTUYECKUX 3a7a4;00BsICHATD
M3y4YEHHBIE TMOJIOKEHHS Ha CAMOCTOSITEIHHO MOJ00PaHHBIX KOHKPETHBIXITPUMEPAX.

«I'eomeTpus»
[Tporpamma o0ecIreynBacT JIOCTHIKEHHE CJIEYIOIIINUX pe3yabTaToOB OCBOCHHS
00pa30BaTeNpHOUIPOrPaMMBIOCHOBHOTO O0IIETO00Pa30BaAHNUS:
JHUYHOCTHBIE:
1.  dopmupoBanue OTBETCTBEHHOI'O OTHOILICHUS K YUEHHIO, TOTOBHOCTH u

CIIOCOOHOCTH,00yJaIOIINXCSI K CaMOPa3BUTHI0O W CaMOOOpa30BaHWIO Ha OCHOBE MOTHBAIMHU
KOOYYeHHIO M TO3HaBaHUIO, BBIOOPY AanbHEiInero obOpa3oBaHUs Ha 0a3e OPUEHTUPOBKU BMHpE
npodeccuii M NpPOoPECCHOHAIBHBIX MPEANOYTEHUNH, OCO3HAaHHOMY MOCTPOCHUIOMHINBUYaIbHOU
00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOWYMBBIXIIO3HABATEIbHBIXUHTEPECOB;

2.  OCO3HAHHOMYIOCTPOCHHIOMHANBHUAYAIbHON00Pa30BaTEIbHOUTPACKTOPUUCYIETOMYCTONYMBBIXIT
03HABATEIbHBIX  WHTEPECOB;(hOPMHUPOBAHKE IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMYYPOBHIOPA3BUTHSI HAYKHH OOIIECTBEHHOM MPAKTUKU;

3. (hopMHpPOBaHHEKOMMYHUKATHBHONKOMIIETEHTHOCTUBOOIIIEHUUUCOTPYTHUIECTBECOCBEPCTHUKAM
M, CTapmuMM ¥  MIaQmUMH B o0Opa3oBaTeNbHOM, OOIIECTBEHHO  TOJE3HOM,y4eOHO-
HCCIIeIOBATEIILCKOM, TBOPUECKON UAPYTUX BUAAXACITCILHOCTH;

4.  yMeHWHe SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOHM MBICIH B YCTHOW M MHUCHhbMEHHON peur,TOHUMATh
CMBICI IIOCTABJICHHOH 33/1a4H, BBICTPAUBATh apTYMEHTAIIHMIO, IIPUBOIUTHIIPHMEPBIH KOHTPIIPUMEPHI;

5.  KpUTHUYHOCTH MBIIUIECHUS, YMEHUE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBICBHICKA3HIBAHUS,
OTJIMYATBTUIIOTE3Y OT(hAKTA;

6. KpeaTHMBHOCTH MBIIICHUS, WHUIIATHBY, HaXOQ4YHBOCTb, AKTUBHOCTh npu
peIIeHUUTCOMETPHUIECKUX3a/1aY;

7.  yMEHHMEKOHTPOJIUPOBATHIIPOIECCHPE3YIhTaTydeOHOMMATEMATHIECKOUIEATEILHOCTH,

8. CIOCOOHOCTD K AMOIIMOHAIBHOMY BOCITPHUSTHIO MaTeMaTHYECKHX 00BEKTOB,
3a/1a4, pEIICHUN, pacCy K ICHUM;

MeTanpeaMeTHbIe:
1.  ymeHMecaMOCTOATEIbHOIUIAHNPOBAThAIBTEPHATHBHBICITY THIOCTHKECHUSIIETICH,0CO3HAaHHO
BbIOMpaTh Hanbosee FpPEeKTUBHBIE CIIOCOOBI peIIeHNs YIeOHbIX NTI03HABATEIbHBIX3a/1aY;



2. yMEHHE OCYIIECTBISATH KOHTPOJb MO pe3yabTaTy W 1O CHoco0y JeWCTBUS Ha
YPOBHEMPOU3BOJILHOTOBHUMAHUSIMBHOCUTEHEO00X0TUMBIEKOPPEKTHUBBL;

3. yMeHHME  aJeKBaTHO  OICHMBATb  MPAaBWIBHOCTh  WJIM  OLIMOOYHOCTH  BBIMOJIHEHUS
yueOHo3a/1a41,ee00beKTHBHYIOTPYTHOCTECOOCTBEHHBICBO3MOKHOCTH €EPEIICHUS;

4.  oco3HaHHOE BJIQ/ICHUE JIOTUYECKUMU NeHUCTBUSIMU oTpezieNIeHUs MOHSITHIA,
0000IIEHNUS,YCTAHOBJICGHUSI ~ AHAJOTHH,  Kiaccu(puKanmMm  HAa  OCHOBE  CaMOCTOSITEIBHOTO
BBIOOPAOCHOBAaHUMHUKPUTEPHEB,YCTAHOBIICHUS POJAOBUIOBBIXCBSI3EI;

5.  yMeHHue yCTaHaBIIMBATh MPUYUHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH

JIOTMYECKOepacCyKIeHUEe,yMO3aKII0ueHUe(MHAYKTUBHOE, 1€ TyKTHBHOEUIIOAHATIOT U1 ) UBBIBO/IbI;

6.  yMeHHe co3laBaTh, IPUMEHSTH U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA,MOJICIU
U CXEMBIJIS PEICHUAy4yeOHbIX UIT03HABATEIbHbIX 33a4;

7.  yMEHME OpraHM30BBIBATH yUEOHOE COTPYAHUUYECTBO U COBMECTHYIO JEATEIbHOCTD CyYUTENIEM U
CBEpCTHMKAMM: OIPEIENATh LM, paclpelnesiarTh (yHKIUM ¥ POJMYYACTHHUKOB, OOIIME CIIOCOObI
paboThl; yMeHHEe paboTaTh B TpyIIe: HAXOAUTh OOIIeepelIeHre U pa3pemarb KOHQINKTE Ha OCHOBE
COIJIACOBAHUS MO3MLMN U yUYETaUHTEPECOB; CAylIaTh MapTHEPa; GOpPMYJINPOBaTh, ApIYMEHTUPOBATh U
OTCTauBaTb CBOEMHEHHUE;

8.  ¢opmupoBaHue M pa3BUTHE Y4€OHOH M OOILIEHOIb30BATEIBCKONH KOMIIETEHTHOCTH BOOJIACTH
HCI0JIb30BaHUs HH(OPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (MKT-komnereHTHOCTH);

1. NEpBOHAYAJIBHBIC MMPCACTABICHUA 00 naciax U 0 METodax MaréMaTHKHU KakK 06yHI/IBepC2L]II)HOM
SA3BIKC HAYKH U TCXHUKHU, O CPCACTBC MOACIIMPOBAHUA SIBIICHHI HIIpoucCCoOB;

2. yMEHHME BHJCTh MaTEeMAaTHYECKYyl0 3a7ady B KOHTEKCTE TpOOJIEMHOW CHUTyallid B
JPYTUXAUCLMILINHAX,BOKPYKAIOLIEH KU3HH;

3. yMEHME HaxoIuTh B PA3JIMYHbIX MCTOYHUKAX HHPOPMALUIO, HEOOXOAUMYIO  JUIS
peleHrsIMaTeMaTuYeckuX MpolsieM, W TpPeACTaBIATh €€ B MOHATHOW ¢opme; NpUHUMATH
PEILIEHNEBYCIOBUSAX UM30BITOUYHOM, TOUHOMUBEPOSITHOCTHOWHH(OPMALINK;

4. yMeHuMe TIOHMMaThb W  HCIOJB30BaTh  MaTeMaTUYeCKHE  CpPEACTBAa  HArJIAJHOCTH
(pUCYHKU,4epTEKHU,CXEMBIUP. ) IIs1 WITFOCTPAaLUU, MTHTEPIIPETalluU,apTyMEHTALINN;

5.  yMeHME BBUIBUraTh THUIOTE3bl IMPH pEIIEHUH YYEeOHBIX 3a/lad U IMOHMMAaThHEOOXOJIUMOCTh
UXTPOBEPKH;

6.  yMEHMENpPHUMEHATbUHIYKTUBHbBIEHIETYKTHBHBIECTIOCOOBIPACCYKACHUHN, BUIEThPA3IMUHbIECTPATE
TUUpELIeHMS 3a/1a4;

7.  TOHUMAaHHUECYIIHOCTHAITOPUTMHUYECKUXITPENNCAaHUIYMEHNEeiCTBOBATHBCOOTBETCTBUHCIIPE
JUI0KEHHBIMAJITOPUTMOM,;

8. yMeHMe  caMOCTOSTEIbHO  CTaBUTh  1L€JIM, BbIOMpaTb M CO3JaBaTh  AJITOPUTMBI
JUTSIPETIICHUSTYIEOHBIX MATEMATHYECKUX TTPOOIIEM;

9.  yMEHMEIUTaHHPOBATHHOCYIIECTBIATHIEATEIbHOCTh, HAllPABJICHHYIOHAPEIIEHEe3a/1a41CCIIe/IOBAT
€JIbCKOr0XapaKkTepa;

npeaMeTHbIe:

1.  oBnagenue 06a30BBIM MOHSATUHHBIM anmapaTrom o OCHOBHBIM pazaenam
COJICpKAHUS;[IPEJICTABIICHNE OO0 OCHOBHBIX M3y4aeMbIX TMOHATHUAX (YUCIIO, TeoMeTpuyecKas
¢burypa,BeKTop, KOOPJIMHATHI) KaK BaKHEHIIMX MAaTEeMAaTUYECKUX MOJEISAX, MO3BOJSIONINXONUCHIBATh
U U3y4aTbpEAbHBIETIPOLIECCH] U SABIICHUS;

2. ymeHme paboTaTh C TEOMETPUYECKHM TEKCTOM (aHAJIM3UPOBATh, H3BIEKATHHEOOXOAUMYIO
uHpOpMAIMIO), TOYHO U TPAMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOM WIUCHMEHHOW pe4YH C
MIPUMEHEHHEM MaTeMaTH4eCKON TEPMHUHOJIOTUU u
CHUMBOJIMKH,UCIIOIb30BATHPA3INYHbIEI3BIKUMAaTEMAaTHKH, IPOBOIUTHKIIACCH(PUKALINY,IOTHIECKHE000C
HOBaHM,I0KA3aTEIbCTBAMATEMATUYECKUX YTBEPKICHHUI;

1.  oBiageHHMEHABBIKAMUYCTHBIX,TMCbMEHHBIX,HHCTPYMEHTAIbHBIXBHIUHCIICHUH;
2.  OBJAJEHHE TE€OMETPUUYECKUM SA3BIKOM, YMEHHE HCIOJIb30BATH €ro A ONHCAHUAINPEIMETOB
OKPY’KaIOILEro MUpa, pasBuUTHE IPOCTPAHCTBEHHBIX NpeCTaBICHUN

MU300pa3UTeIbHBIXyMEHU N, IPUOOPETEHUEHABBIKOBI€OMETPUUECKUXITOCTPOCHUI;
3.  YCBOGHHE CHCTEeMAaTHYECKUX 3HAaHMUH O  TPOCTEHIIMX  MPOCTPAHCTBEHHBIX  TeNax,



YMCHHUCTIPUMCHATH CHUCTCMATHUYCCKUC 3HaHUA 0 HHUX JUIA pelicHuAd reOMCTPHUICCKUX
HUITPAKTUYCCKUX3aaau,

4, YMCHHC BbIYUCIATH 00BEMBI TCI u IIomaiaun nux HOBerHOCTefI, peiiasn
Saﬂa‘lI/IHOBBIH_IeHHOfICJ’IO)KHOCTH;
5. YMCHHC IMPUMCHATH HN3YUCHHBIC IIOHATHA, PC3YyJIbTAaThI, MECTOAbI JJIsL peICHUA

3aa4YIIPpaKTUYCCKOro  xXapakrépa W 3aJad H3 CMCXKHBIX JUCHUIIIMH C  HCIIOJb30BaHHUEM
HpI/IHeO6XOI[I/IMOCTI/I CIIPaBOYHBIXMATCPUAIOB,KAJIbKYJIATOPA, KOMIIBKOTEPA.

BBO}IHOG]’[OBTOpeHI/IeKypcaHJIaHI/IMeTpI/II/I.BBe[[eHI/Ie.

OcHOBHbIE  TOHATHS ~ CTEpPEOMETpUM  (TOUKa, MpsMas, IJIOCKOCTb,  IPOCTPAHCTBO) U
akcuoMmblcTepeomerpuu. IlepBbieceICTBUS U3 aKCHOM.
Buinycknuknayuumces:

. [ToHrMaThaKCHOMBIOB3aUMHOMPACTIOJIOKEHUUTOUEK, TPSAMBIXUILIOCKOCTEHBIIPOCTPAHCTRBE;
o [IpuMeHAThaKCHOMBICTEPEOMETPUUUX CIEACTBUANIPUPELIEHUNA3A]AY.
BuinycknuxnonyuumeosmoxcHocmonayyumscs:

. Pemarn3agaunItoBEITIIEHHON CIIOKHOCTH.

IMapanienbHOCTBIPAMBIXHILIOCKOCTEH

Ilepecekaromuecsi, napamielbHble M CKpemuBawomuecs 1npsmsele. [lapamnensHocTs  npsMoin
UIIOCKOCTH,IIPU3HAKHU CBOMCTBA. YTOJI MEXIYIIPSMBIMU BIIPOCTPAHCTBE.

[lepnenukynsapHOCTh npsMbIX. [lapamienbHOCTE IIOCKOCTEN, NPU3HAKK U cBoMcTBa.llapamiensHoe
poeKTHUpoBaHue. M3o0paxeHue mnpocTpaHCTBeHHbIX ¢uryp. Terpasap wunapaienenunesn,kyo.
Ceuenust Ky0a,IpyU3Mbl, TUPAMU/IBL.

Buinycknuknayuumes:

. OnpenensiTbB3auMHOEPACION0KEHNE2-XITPSIMBIXBIPOCTPAHCTBE;

. JloKa3pIBaTbTEOPEMBIONIAPAIIIEBHOCTUIIPAMBIXTAPAIIIIEIIBHOCTH 3 -XIPSMBIX
. 3aKperIAThATUIIOHATUSHAMOIEISIXKY0a, IPU3MBbI, TUPaMUIbL;

. BBoautbnoHAaTHENAPAIIEIBHOCTUIIPSIMONUIITIOCKOCTH;

. OnpenensiTbB3auMHOEPACION0KEHU S PSIMONUIIIIOCKOCTUBIPOCTPAHCTBE;

. [IpuMeHATbU3y4EHHBIETEOPEMBIKPEILICHUI03a/1aY;

. J10Ka3bIBaTBIIPU3HAKUCBOMCTBACKPEIIUBAIOIIHUX CATIPSMBIX ;

. HaxoautbyribIMexynpsaMbIMUBIIPOCTPAHCTBE;

. JI0Ka3bIBaTBIIPU3HAKIIAPATUIETBHOCTUIBYXINIOCKOCTEH;

. DopMynHpOBAaTECBOMCTBANIAPAIIIEIBLHBIXIIIIOCKOCTEM;

. [IpuMeHATBN3y4EHHBIECBOK CTBANAPAIUIEIBHBIXIUIOCKOCTEHITPUPEILICHUN3a1aY;
. BsoautbnoHaTHeTETpAdApa, IapajLIeICIUIIEa;

. Pemare3anayun,cBsI3aHHBIECTETPAd APOMHUIIAPAIUIECIICIIUIIEIOM;

. CrpoutbsceueHuATETpad pauapaiesenumnea.
BoinyckHUKnoyuumeo3smo*CHOCMbHAYYUMbCA.

. JI0Ka3bIBaTbIPU3HAKIIAPAUICIBHOCTUIIPSIMONUIIIIOCKOCTH;

. CamocToaTenbHOBBIOMPATHCIIOCOOpEIIeHUA3a1ay.

IlepneHAUMKYJISIPHOCTHIPSAMBIXHILIIOCKOCTEH
[IepneHuKyIApHOCTBIIPAMONUIIIOCKOCTH, IPU3HAKUHUCBOMCTBA. I [epnen inKyIssprHaKkIOHHas!.
Teopema 0 Tpex HEpHEHIMKYIsApax. YTOJI MEXAYy HPsMON M IIOCKOCTBIO.PAaccTOSHHEOT TOYKH
JIOIUIOCKOCTU.  PaccrosHMeoT mpsAMOM 10 IUIOCKOCTU. PaccrosHue Mexay napauleIbHbIMU
IJIOCKOCTSIMU. Paccrosinne
MEXKIYCKPEIIHUBAOIUMUCAIPAMBIMA. [ [epIIeH IUKY I PHOCTBILNIOCKOCTEN, IPU3HAKUUCBONCTBA.
JIByrpaHHbI  yroi, JIMHEWHBIM  Yroil  JIByrpaHHoro ymia. lIlnomaas — opTOroHanbHOR
IIPOEKIIMAMHOT OyTOJIbHUKA.

Buinycknuxnayyumcs:

. BBOoIuThIOHATHENIEPIICH UK YIIAPHBIXITPSIMBIX BIPOCTPAHCTBE;

. Jloka3pIBaTh JEMMY O NMEPHNEHAUKYISIPHOCTH JIBYX MapaJIJIENIbHBIX MPSIMBIX K TPETHEHIIPSIMON;
. JaBaTboIpeieIeHUEIEPIEH UK YIIPHOCTUIIPAMONUINIOCKOCTH;

. Jloka3pIBaTbIIpU3HAKIEPIEH AUKYIIPHOCTUIPSIMONUILUIOCKOCTH;

. [IpuMeHATBIPU3HAKIIEPIICH IUKYIIIPHOCTUIIPIMOUUILIOCKOCTUKPEIICHUI03a1aY;



. Jloka3pIBaTh TEopeMy CYILIECTBOBaHUS u €MHCTBEHHOCTH psIMOid,
MePIEeHIUKYIIPHOUIIIOCKOCTH;

o Pemrarb3a1aur0CHOBHBIX TUIIOBHAIIEPIICH IUKYIIIPHOCTD IIPSIMOMMUILIOCKOCTH;

. Jloka3pIBaTh TEOpEMY O TpeX MEPIEHANKYISIPax, IPUMEHATh TEOPEMY IIPU PEeIIEHUU3aay;

. PeH_IaTB3aI[aqHBKOTOprXI/ICHOJIBSyeTCSIHOHSITHeyFJIaMe)I(I[YHpﬂMOfIHHJIOCKOCTBIO;

. BBoguTe moOHATHME JABYIPAaHHOTO YIVIa W €r0 JIMHEHHOTO yIyla, pelaTrh 3ajadu
HAaIIpUMCHCHUCITUX HOHSITI/II>'I;

. HaxoauTeyroamex1ymIocKOCTIMY;

. BBoauThNOHATHENIEPIICH IUKYIIIPHBIXIINIOCKOCTEM;

. JlokasplBaThb  NIPU3HAK  NEPHEHIUKYISAPHOCTH  JIBYX  IUIOCKOCTEH, HPUMEHATh  3TOT
IIPU3HAKIIPUPELIEHUH 3a/1a4;

. BBoauTtenoHaTuenpsMoyroyibHoronapauienenuneaa,opMyaMpoBaTbCBONCTBaCIOrpaHei, AIBYTp
AHHBIX YTJIOB, IMArOHAJEH;

. Pemarp3agaunHacBoiicTBanpsMOYyroJbHOrONapalIeeuIe a.

BuinyckHUKNOIY Yumeo3modicHOCmoHay YUmocsi:

. Jloka3pIBaTh TEOPEMBI, B KOTOPBIX YCTAHABIMBAETCS CBSI3b MEXKIY MapalIeIbHOCTBIONPSAMBIXU
HX NEPHEHIUKYISIPHOCTHIOKIIJIOCKOCTH;

. CoBeplIeHCTBOBAaTbHABBIKMPELICHUI3a4a4.

MHOrorpaHHuKHa

IlonsiTue ~ MHOrOrpaHHMKA, BEpLIMHBI,  pebpa,  TpaHu MHOTOIpaHHHKA. PasBeprka.

MHororpaHHbleyribIBolnykiibleMHOrOrpaHHUKH. Teopemaldiinepa.

ITpu3ma,eeocHOBaHuE, OOKOBBIEPEOPA,BEICOTA, OOKOBASIUIIOIHASTIOBEPXHOCTH.
[IpsamasunaknonHasnpusma.lIpasunsHasnpusma.llupamuia,eeocHoBanne,00k0BbIepeOpa, BbICOTA, 00K
oBasuIoNHasnoBepxHocTH. T peyronpHasnupamuaa.[IpapunpHassnmupamMmuia.

VYceuennas nmupamuga. CummeTpusi B KyOe, B TapaiuieNienurese, B npusme u nupamuse.llonstue o
CUMMETPUHM B HPOCTpaHCTBE (LEHTpaJbHas, oceBas M 3epkaibHast). [IpumepsicumMmerpuii B
OKpykatomeM wupe. llpeacraBieHne O TPaBHIBHBIX MHOTOTPAaHHUKAX (TETpadap,Ky0,0KTasiap,
JOJIEKa’APU UKOCASIP).

Buinycknuxknayuumces:

BBOAUTHEIIOHATHEMHOTOIpaHHUKA, IPU3MBIUUXDJIEMEHTOB;

. OrnpenensaTbBUABINPU3M,BBOAUTHITOHATHETUIONIAUTIOBEPXHOCTUITPU3MBI;

. BriBoguThhopMynyIsIBEIUACIEHUATUIONIAIUTTOBEPX HOCTHITPSIMOUIIPU3 MBI,

. BBoauTenoHsTHENIMPAMUIBL, PEIIATH3a1a4MCBA3aHHBIECITMPAMUIOM;

. BBoauTBNOHATHENPABUIIBHOUITUPAMHU/IBI;

. Jl0Ka3bIBaThTEOPEMYOILIOMAAO0KOBONIIOBEPX HOCTHITPABUILHOUITHPAMHU/IBI;
. Pemarp3agaun,cBA3aHHBIECTIPABUIILHOMITUPAMUIONM;

. BBoauThIOHATHE«TTPAaBUIIBHOTOMHOTOTPAHHUKAY,

. Pemarp3agauriHanpaBUIIbHBIEMHOTOTPAHHUKH.
BuinycknuknonyuumeosmoircHocmoHayuumscai:

. Pa3BuBaTHTBOPUECKUECTIOCOOHOCTH,IIO3HABATEIHLHYIOAKTHUBHOCTD;

. Pemarp3agaurHaBbIYM CIEHUETUIOAIUTIOBEPXHOCTUIIPOU3BOJIBHOUITUPAMUIBI.

BekTopbIBIIpOCTpaHCTBE
[lonstue BexkTOopa B mpocTtpaHcTBE. Moayib BekTopa. PaBeHcTBO BeKTOpOB. CIll0)KEHHE MBBIYMTAHUE
BeKTOpOB. KouIMHEapHbIE BEKTOPBI. Y MHOKEHHME BEKTOpAa Ha 4YMCIO. Pa3znmo)keHHeBeKTopa Mo JABYM

HEKOJJINHEAPHBIM BEKTOpaM. KommnanapHseie BEKTOPBI. Pa3znoxxenue
BEKTOPANOTPEMHEKOMITJIAHAPHBIMBEKTOPAM.

Buinycknuxnayuumes:

. BBomuth MOHATHE BEKTOpa B IIPOCTPAHCTBE U PABEHCTBA BEKTOPOB U CBSA3aHHBIE C
TUMIIOHATHEMOOO3HAYECHHUS;

. Ilonumars  mpaBuia  TpPEYrojdbHMKAa W [apajuielorpaMMa  CJIOXEHHS ~ BEKTOPOB

BIIPOCTPAHCTBEC,3aKOHBI CJIIOKCHHS BEKTOPOB,



. [TpumensaTHIBaCIOCO0ATIOCTPOCHUAPA3HOCTH/IBYXBEKTOPOB;

. [IpumeHsATh  OpaBUIIO  CIOXKEHHUS  HECKOJBKUX  BEKTOPOB B MPOCTPAHCTBE  MPHU
HaXO0XJICHUUBEKTOPHBIXCYMM, HeTIpruOerast K pUCyHKaM;

. [IpumeHsATh TpaBUIIO YMHOKEHHUSI BEKTOpA HA YKMCJIO U OCHOBHBIE CBOMCTBA 3TOr0JICHUCTBUAIIPU
peLIeHNU3a/1ay;

. JlaBaTbonpeieIeHUEKOMILIaHAPHBIXBEKTOPOB;

o [Ipumensars MIPU3HAK KOMIUIaHAPHOCTH Tpex BEKTOPOB u IIPaBUIIO
napasuiesienuIe1a,ci0KEHUETPEX HEKOMITJIAHAPHBIX BEKTOPOB;

o [ToHnMaThTEOPEMYOPA3T0KEHUUBEKTOPANIOTPEMHEKOMILIAHAPHBIMBEKTOPAM.
BbinycKHUKNOYYUMBO3MONCHOCMbHAYYUMBCAL:

. CoBepI11eHCTBOBAaThHABBIKUBBINIOJIHEHUAICHUCTBUMHAIBEKTOPAMH;

. Pemarn3agaunItoBRITIICHHON CIIOKHOCTH.

MeTtoakoopaMHATBIPOCTPAHCTBE. [ BHKEeHUSA

[IpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. PaccTossHMe  MeXay  TOYKaMu
BIpocTpancTse. BekTopriBnpocTpancTse. [nmuHaBekTopa.PaBencTBoBekTOpoB.ClioxKeHHE BEKTOPOB.
YMHO)eHue BekTopa Ha uncio. Koopaunartel Bektopa. CKalasipHOE MPOU3BEICHUEBEKTOPOB.

Buinycknuxnayyumcs:

. BBOAUTBIOHATHENPSMOYTOJIbHON CUCTEMBIKOOPAMHATBIIPOCTPAHCTBE;

. Crpoutrs TOYKy 10O 3aJaHHBIM €€  KOOpAMHAaTaM UM  HaxOOuUTb  KOOpPIWHATBI
TOYKH,HU300paKeHHOMB3aJaHHON CUCTEMEKOOPINHAT;

. BbInomHATEAEMCTBUSHAIBEKTOPAMUC3a1aHHBIMUKOOPINHATAMY;

. BBoautenoHsaTHEpaINyC-BEKTOPAIPOU3BOJIBHONTOYKUIIPOCTPAHCTBA;

. Jloka3plBaTh, 4YTO KOOPAMHATBHI TOYKM DPABHBI COOTBETCTBYIOLIMM KOOpJAUHATaM e€epannyc-

BEKTOpa, a KOOPAMHATHI JIIOOOTO BEKTOpa paBHBI PA3HOCTSAM COOTBETCTBYIOIIMXKOOPIUHATETO
KOHIIanHayvaa;

. [TpuMeHATHPOPMYIIBIKOOPIUHATCEPEMHBIOTPE3KA, JUIMHBIBEKTOPAYepe3erOKOOPINHATHIH
paccTosHUS MEXY IBYMSI TOUKAMU;

. BBOIUTBIOHATHEYTOJIMEXKAYBEKTOPAMUHUCKAJIIPHOT OIIPOU3BEIEHUSIBEKTOPOB;

. [IpumensTH bopmyny CKaJISIPHOTO IPOU3BEICHUS B KOOpJUHaTax u
CBOMCTBACKAJIIPHOTONIPOU3BEACHUS;

. BbruncnsaTe ckanspHOE€ NPOM3BENEHHE BEKTOPOB M HAXOJUTh Yroll MEXAY BEKTOpaMu
MTOMXKOOpAUHATAM;

. BBOIUTHIOHATHAIBUKEHUSATIPOCTPAHCTBAUOCHOBHBIEBUIBIIBHKEHUH.
BuvinyckHUKnomyuumeo3modcHoCmovHay Yumucs:

. PemarecTepeoMeTpuieckre3ajaunkoopAnHATHO-BEKTOPHBIMCIIOCOO0M;

. Hcnonb30BaTbCKaIIpHOETPON3BEIEHUEBEKTOPOBIIPUPELIEHNN3a1a4HABbIU N CIIEHUEYTTIOBMEXK Y
IBYMsI IPSIMBIMM,aTaK>Ke MEX]Y MPSMOIH MIIOCKOCTHIO.

HuauHap,konyc,map

OcHoBHBIE ~ 37eMeHThl  cdepsl W IIapa. BzaumHoe  pacnonoxenue — cdepsl U
IUIOCKOCTU.MHOTOrpaHHUKY, BOHUCAaHHBIE B cdepy. MHOrorpaHHMKH, OMNHMCAHHBIE OKOJIO C(ephl.
Hunuaap nkonyc. PUryphIBpallieHus.

Buinycknuxnayuumes:

. BBoauTeh NOHATHE LWIMHIPUYECKOM IOBEPXHOCTH, LWJIMHAPA W  €ro  JJIEMEHTOB
(OOKOBasATIOBEPXHOCTh,0CHOBaHMS, 00pa3yIoIIKe, OCh,BBICOTA, PAINYC);

. BreiBoauTh (hopMyIibl 17151 BEIYMCIIEHUS MJI01a/1e OOKOBOM U MOJTHON MOBEPXHOCTUIMIINHIPA;

. BBoauTe  MOHATHME ~ KOHMYECKOM  IOBEPXHOCTH, KOHyca M €ro  DJJIEMEHTOB
(OokOBasmOBEPXHOCTh,0CHOBAHNUE,BEPILINHA,00pa3yIOIIIE,0Ch,BHICOTA),yCEYEHHOTOKOHYCA;

. BeiBoauTh (GopmMynbl Ui BBIYHCICHHS IUIOIMIAAEH OOKOBOM M IMOJHOW MOBEPXHOCTHKOHYCAU
YCEUEHHOT'0 KOHYCa;

. Pemarp3agaunHaHax 0k 1€HNEIEMEHTOBLWIIMHPANKOHYCA;

. Broautenonsituecdepsl, mapannx3aeMeHTOB(IICHTP,paalnyc, THaMeT);

. PaccmatpuBaThBO3MOKHBIECITYUaU B3aUMHOTOPACTIONIOKEHUAC(EPBIUTUIIOCKOCTH;

. [TpumensaTbhopmymyriomanucheprImpupenieHun3amaay.

Bbll’lyCKHMKVZOJZy‘leGOb’MOD/CHOCWZbHCZy’-lumbC}Z.'



BriBoguThbypaBHeHHechepbIB3aJaHHONIPSIMOYT0JIbHOMCHCTEMEKOOPAUHAT

. Jloka3pIBaTbTEOpPEMbIOKACATETbHOUIIIOCKOCTUKC]EpE.

O0bembITe
[TonstTneoobemanerocsoicTa. O6beMIMINHIPA, IPSIMOYTOJIBHOTONIApAIIICIICUTIC AU TTPU3MBI.
[Mpuamun KaBansepu. O0beM mupamuasl. O0beM KOHYCa U YCEYEHHOTO KoHyca.OO0beM Imapa u ero
yactedd. [lnomaap moBepXHOCTH MHOTOIpaHHUKA, LUIUHAPA, KOHYyca,yceueHHorokonyca. Ilnomane
[IOBEPXHOCTUIIAPAaNEroyacTeu.

Buinycknuxnayyumcs:

. BBoautenonsarueoobeMarena;

. [TpuMeHATHCBONCTBA0OBEMOB, TEOPEMYO000BEMENPSIMOYT OJIBHOT OTIapalIeIeIUIIC AN PUPEIICHU
U 3aJad4;

. [TpumensTHCIEACTBUE0000BEMENPIMOUIIPIU3MBI,0CHOBAHUEMKOTOPOMSBIACTCIANPAMOYTOJIbHBIN
TPEYrOJIbHUK IIPH PEILICHUN3a/1aY;

. [IpumensTbTEOpEMBIOO0OBEMAXTPAMONIPU3MBIMLIMIIMHIpApUPEILICHUU3aaau;

. ITonumars BO3MO>XHOCTb u 1eJ1eCO00Pa3HOCTh IIPUMEHEHUS OIIPEAEIEHHOTO
MHTErpaiaisIBBIYUCIIEHNs 00BEMOB TET;

. [TpumensaTs Gpopmyny o0beMa HAaKJIOHHON MPU3MBI € IIOMOLIbIO MHTETpasla Py pelieHN3a1ay;

. [IpumensTbreopemMmyo000beMennpaMuIbIv, KaKkcie1cTBIE, pOpMyTyoObeMayCeYeHHOMITUPAMUIbI
IIPUPELICHUH TUIIOBBIX 3a/1a4;

. Pemrats THMIOBBIE 33/1a4K HA TPUMEHEHUE POPMYITT 0OBEMOB KOHYCA M YCEUEHHOTOKOHYCA,

. [TpumensaTHGOPMYIIBIOObEMAIIAPANUILIOIAIUCEPBITPUPEILICHUM3a 1ay.

BuinyckHUKNOILY Yumeo3modicHOCMoHay YUMo csi:

. JloKa3bIBaTbTEOPEMBIO000BEMAX IPAMOUITPU3MBIULIIIUHIPA;

. BriBogutspopmynyodbeMaHaKIIOHHORTPU3MBICTIOMOIIBIOMHTET PaJIa;

. BeiBogutsdopmynyobbemaycedeHHOUTUPAMUIbI;

. JlokaspiBaTh ~ TeopeMy 00 oObeMe KOHyca W €€  CIEICTBHE, B  KOTOPOM
BBIBOJIUTCA(DOPMYIa00bEMayCEUEHHOTO KOHYCA;

. BriBectudopmynbsioObemanapauIuiomanan chepblnpupenieHnn3anay;

. Hcnonb3oBate ¢GopMyasl A BbIYMCICHMS 00BEMOB yacTed Imapa —  IIapoBOrO

CCTMCHTA,HIapOBOroCI0OANIIApOBOTO CCKTOPA.



KpuTtepun oieHKH IVIAHUPYEMBbIX Pe3yJbTATOB

Cucrema OLIEHKH JTOCTHXKEHUS TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHUS OCHOBHOI 00pa3oBaTeiabHOM
IIPOrPaMMBIOCHOBHOTO 00IIero 0O0pa3oBaHUs MPEIIOaracT KOMHJIEKCHbI HO0X00 K OyeHKe
Pe3ynbmamogoOpa3oBaHus, MO3BOJSIONINM BECTH OLICHKY JIOCTIKEHHUS OOYYarolUMUCS BceX TPEX
TPYIII PE3yJIbTaTOB 00PAa30BaAHUS: IUYHOCHHBIX, MEMANDEOMEMHBIXT NPEOMENIHBIX .

Cucrema OLICHKHU NPEyCMAaTPUBAET YPOGHEBLIN0OX00K COACPKAHNIO OLICHKA U UHCTPYMEHTaPHUIO
JUISL OLEHKU JTOCTHYKEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, a TAKXKE K IPEJICTABICHUIO U MHTEPIPETALUU
pe3yabTaTOB U3MEPEHUN.

OaHMM U3 NPOSIBIEHUN YPOBHEBOI'O MOJXOJA SBISETCS OLEHKAa MHIUBUIYaJIbHBIX 0Opa30BaTElIb-
HBIX JTOCTHXKEHUII HAa OCHOBEMETOAA CIIOKEHUSDY, IPU KOTOPOM (PUKCUPYETCsI HJOCTHKEHUE YpPOBHS,
HE00XOAUMOTO IS YCTICUTHOTO TPOIOJKEHUsT 00pa30BaHUs M PEaTbHO JOCTUTAeMOT0 OOIBITUHCTBOM
YUaIUXCsl, ¥ €r0 MPEBBIIICHHUE, YTO IMO3BOJISIET BBICTPAUBATh UHIUBUAYAJIbHbIE TPACKTOPUHU JBUKEHUS
c y4€ToM 30HBI ONIDKaiIiero pasBUTHs, (OPMHUPOBATH IMOJIOKUTEIBHYIO YYEOHYIO M COLHUAIBHYIO
MOTHUBALIHIO.

Cucrema OLIEHKH JTOCTHKEHUS IUIAHUPYEMBIX PE3YJbTAaTOB OCBOEHMSI OCHOBHOW 00pa3oBaTesIbHOM
MIPOrPaMMBIOCHOBHOTO 0OIIEro 0oOpa3oBaHMs MPEANONIATaeT KOMNJIEKCHbI N00X00 K OUeHKe
pe3ynbmamogodpa3oBaHysl, MO3BOJSIOMINNA BECTH OLEHKY JOCTHKECHHS OOYYaIOIIMMUCS BCEX TPEX
TPYII Pe3yJIbTaTOB 00PAa30BAHMUS: IHYHOCHIHBIX, MEMANPEOMEMHBIXT NPEOMEHBIX.

Cucrema OLIEHKH IIPEyCMATPUBAET YPOEHEBbLIIN00X00K COACPKAHUIO OLIEHKH U UHCTPYMEHTAPUIO
JUISL OLICHKU JIOCTHIKEHUS IJIAHUPYEMBIX PE3YJIbTATOB, a TAKKE K IPEICTABICHUIO U UHTEPIPETAlUU
pe3yJIbTaTOB U3MEPEHUN.

OnHUM U3 MPOSIBIIEHUH YPOBHEBOTO MOAXOJA SBJSETCS OLEHKAa MHAMBUAYaJbHBIX 00pa3oBaTelib-
HBIX JIOCTHKEHUII Ha OCHOBEMETOJA CIIOKEHMsS», IPU KOTOPOM (PUKCUPYETCS] JOCTUKEHUE YpPOBHS,
HE00XO0AUMOTO I YCTIEUTHOTO MPOI0JIKEHNsT 00pa30BaHUs U pealbHO JOCTUTaeMOro OOJIbIIMHCTBOM
yUallUXcsl, U €ro MPEBbIIIEHNE, YTO MO3BOJISET BHICTPAUBATh MHANBUIYaTbHbIE TPAEKTOPUH IBUKCHHUS
c yu€ToM 30HBI OrKaiiiero pasBUTHs, (POPMHUPOBATH IMOJIOKUTEIBHYIO YUEOHYIO M COLUAIBHYIO
MOTHBAIIHIO.

Oco0eHHOCTH OLICHKH NPEeJIMETHBIX Pe3yJbTAaTOB

OneHka MpeAMETHBIX pe3yJIbTaTOBIPEJICTABISIET COOOW OLEHKY JOCTHXKEHHS OOydaroluMcs
IUIAHUPYEMBIX PE3YJIBTATOB 110 OTJEJIBHBIM IIPEAMETaM.

dopMHUpOBaHUE ITHX PE3YJIbTATOB OOECIEUMBAETCS 32 CUET OCHOBHBIX KOMIIOHEHTOB 00pa3oBa-
TEJILHOTO Mpoliecca — Y4eOHBIX IPEIMETOB.

OCHOBHBIM 00BEKTOM OILIEHKH IpPEIMETHBIX pe3yJbTaTOB B COOTBETCTBUU C TpeOOBaHUSAMU
Crannapra sBISETCS CIIOCOOHOCTh K PEIICHUIO Y4eOHO-TIO3HABATENIBHBIX M Yy4EOHO-IIPAKTHUYECKUX
3a/lay, OCHOBAaHHBIX Ha M3y4yaeMOM Yy4eOHOM MarepHalie, ¢ HCIOJIb30BaHHEM CIOCOOOB JAEWUCTBHIA,
pENIEeBAaHTHBIX COJEPKAHUIO Y4eOHBIX MPEAMETOB, B TOM YMCJIE€ METANpeAMETHBIX (MT03HABATENbHBIX,
PEryJIATUBHBIX, KOMMYHUKATUBHBIX) JIEHCTBUI.

Cucrtema OLIEHKH MPEIMETHBIX PE3yJIbTaTOB OCBOEHHUS YUEOHBIX MPOrpaMM C Y4ETOM YPOBHEBOIO
noaxoja, npuHsaToro B Cranaapre, MmpenrnoiaraeT BblleJeHue0a30Boro ypoBHsl JOCTH:KEHUH KaK
TOYKHM OTCYETA MPHU MOCTPOCHUU BCEHM CHUCTEMBI OLIEHKU M OpraHU3allui WHAWBUIyaIbHON paboThI ¢
00yJaronuMuUCS.

PeanbHble JOCTHKEHHUST 00YYarOIIUXCsS MOTYT COOTBETCTBOBATH 0Aa30BOMY YPOBHIO, & MOTYT OT-
JUYAThCS OT HErO KaK B CTOPOHY MPEBBILLIEHUS, TaK U B CTOPOHY HEIOCTHIKEHUSI.

[IpakTHKa MOKa3bIBAET, YTO JJISI ONUCAHUS JOCTHKEHUN 00yJaromuxcs 1esecoo0pa3Ho yCTaHOBHUTh
CIEAYIOUIUE MATh YPOBHEM.

Ba3oBblii ypoBeHb I0CTHKEHUH — YPOBEHb, KOTOPBIH JEMOHCTPUPYET OCBOCHHE Y4eOHBIX
JIEHCTBUI C OTIOPHOM CHCTEMOM 3HAHUH B paMKax auamnazoHa (Kpyra) BeIIEJIEHHBIX 3a1a4. OBiIajgcHue
0a30BbIM YPOBHEM SIBJISIETCS JTOCTATOYHBIM Il MPOJODKEHUS OOydeHHMsS Ha CIEAYIOLIeH CTyIeHH
oOpa3oBaHMs, HO HE MO MPO(UILHOMY HampaBlieHHI0. JlocTHKeHnI0 6a30BOr0 YPOBHS COOTBETCTBYET
OTMETKa «YJOBJIETBOPUTEIBHO» (MM OTMETKA «3», OTMETKA «3aU4TEHOY).

[IpeBpimienre 0a30BOr0 ypoBHSI CBUAETEILCTBYET 00 YCBOCHMHM OIOPHOW CHUCTEMbl 3HAHMH Ha



YPOBHE OCO3HAHHOTO MPOM3BOJBHOIO OBIAJEHHUS Y4YEOHBIMH NEHCTBHSAMHU, a TaKXKE O KPYros3ope,
mupore (WM u3buparenbHOCTH) HHTEpecoB. lLlenecooOpa3sHO BBIAECTUTH CIEAYIOLIUE JIBa
YpPOBHS, IPEeBBIMIAIOIINE OA30BbII:

* IOBBIIIEHHBIYPOBEHDb JIOCTIKEHUS TUIAHUPYEMBIX PE3YyJbTaTOB, OLIEHKA «XOPOIIO» (OTMETKa
«»);

* BBICOKHUI YPOBeHb JOCTH)XCHUS IIAHUPYEMbIX PE3YJIbTATOB, OLICHKA «OTJIMYHO» (OTMETKA «5»).

[ToBBIIICHHBIN ¥ BBHICOKHI YPOBHH JOCTHKEHHS OTIMYAIOTCS IO MOJIHOTE OCBOCHUS TUIAHUPYEMBIX
pE3yNIbTaTOB, YPOBHIO OBJAJCHUS Y4YEOHBIMH NEUCTBUAMU U CHOPMUPOBAHHOCTHIO HHTEPECOB K
JTaHHOU TIPEIMETHOM 00JIacTH.

NuauBuayanbHble TPaeKTOPUU OOYYEHHS] OOYYaroIIMXCs, NEMOHCTPUPYIONIMX TMOBBIIICHHBIA H
BBICOKMH YpOBHHM JOCTIDKEHHH, LeJIecoo0pa3Ho (opMUpOBaTh C y4ETOM HMHTEPECOB ITHUX
oOyuarolmuxcsi U UX IUIaHOB Ha Oynymiee. [Ipu HanmuyuM yCTOWYHMBBIX HHTEPECOB K Y4eOHOMY
MpEeIMETy U OCHOBATEIBHOH MOATOTOBKH IO HEMY TaKHe OOy4aroIluecsi MOTYT OBITh BOBJICUCHBI B
MIPOEKTHYIO JESATENbHOCTh MO MPEAMETY U COPUEHTHPOBAHBI HA MPOJOHKEHHE OOYYEHHsS B CTapIIUX
KJIaccax 1o JIAaHHOMY MpOodHIIto.

Jlyig onucaHusl MOATOTOBKU YYalllUXCsl, YPOBEHb JIOCTH)KEHUH KOTOPHIX HH:Ke 0a30BOro, IIeJieco-
00pa3HO BBIACTUTH TAKXKe JIBA YPOBHS:

* IOHUKEHHBII YPOBeHb JOCTUKECHHI, OILICHKA «HEYOBIETBOPUTEIHHOY (OTMETKA «2»);

* HU3KHUIl YPOBeHb JOCTHKEHUM, OLIEHKA «TUI0X0» (0TMETKa «1»).

Henoctuxenne 6a30Boro ypoBHsI (MOHMKEHHBIM M HU3KHM YPOBHU JTOCTHIKEHUM) UKCHUPYETCS B
3aBUCHUMOCTH OT 00BbEMa U YpPOBHSI OCBOEHHOT'O Y HEOCBOEHHOT'O COZIEp KaHUsI IPEAMETA.

Kak mpaBuiio, moHU:KeHHbI YPOBeHb JOCTHKECHHH CBUAETEIHCTBYET 00 OTCYTCTBUU CHUCTEMa-
TUYECKOW 0a30BOM TMOArOTOBKH, O TOM, YTO OOYYAIONIMMCSI HE OCBOCHO JIaX€ W IOJOBUHBI
IUIAHUPYEMBIX PE3yNIbTaTOB, KOTOPbIE OCBAaMBAET OOJBIIMHCTBO OOYYaIONMIUXCS, O TOM, YTO UMEIOTCS
3HAUMUTENIbHBIE TIPOOENBl B 3HAHUSX, JNajbHelIIee oOyueHue 3aTpyaHeHo. [Ipu sTom oOyuarommiics
MOJKET BBIMIOJIHATH OTIENbHBIE 3aJlaHUsl MOBBLIIIEHHOTO ypoBHS. [lanHas rpymnmna oOydarommxcs (B
cpenHeM B xoje oOydeHHs cocTaBistomas okoio 10%) TpeOyeT crenuanbHON JUArHOCTUKH
3aTpyqHEHU B 00ydeHuH, mpoOesoB B CUCTEME 3HAHUN M OKa3aHUU IIeJICHANPABICHHOW MOMOIIM B
JOCTUKEHUH 0a30BOTO YPOBHSI.

Hu3skuii ypoBeHb OCBOCHHS TMIIAHUPYEMBIX PE3yJIbTAaTOB CBHIETENBCTBYET O HAJUYHUU TOJIBKO
OTIENbHBIX (PparMeHTapHBIX 3HAHUM 1O MNpeaMeTy, JajibHeiee oOydyeHHue MPaKTUYECKU
HEBO3MOXKHO. O0yJaromumcsi, KOTOpble IEMOHCTPUPYIOT HU3KUH YpOBEHb JOCTHXKEHUH, TpeOyeTcs
crelyajgbHas MOMOIIb HE TOJBKO MO Y4eOHOMY IMpenMeTy, HO U MO0 (OPMHUPOBAHUIO MOTHUBALMU K
OoOyUYeHHUIO, pPa3BUTHIO HHTEpeca K H3y4yaeMoW NpeaMETHOW o0JacTH, MOHMMAHHMIO 3HAYUMOCTHU
npenMera Ui SKU3HM U Ap. TOJBKO HaJWM4Me TOJIOKHUTEIbHOM MOTHMBALMUM MOXKET CTaTh OCHOBOM
JTUKBHUJIAIIUHU TPOOETIOB B O0YUCHHUH TSl TAHHOW TPYMITH 00yYatoIuXCsl.

OnucaHHbBIN BBIIIE TOIXO LEIECO00pPa3HO MPUMEHATh B XOJ€ PA3IMYHBIX MPOLEAYP OLIEHUBAHUS:
TEKYILEro, IPOMEXYTOUYHOTO U UTOTOBOTO.

st popMupoBaHUs HOPM OILIEHKM B COOTBETCTBHH C BBIJCIICHHBIMH YPOBHSIMH HEO0XOIUMO
OIHcaTh JOCTHKEHUS oOyuaroierocsi 6a30Boro ypoBHs (B TEpPMHHAX 3HAHUN M YMEHHI, KOTOPbIE OH
JOJDKEH TIPOJIEMOHCTPHPOBATh), 3a KOTOpPbIE OOYYaromIuiicss OOOCHOBAaHHO TOJydYaeT OICHKY
«yIIOBJIETBOPUTEIHHOY. Tl0Cie 3TOro ONpeAenstoTces U CoJepKAaTeIbHO OMHUCHIBAIOTCS 00Jiee BHICOKUE
WM HU3KWE YPOBHHM JIOCTHXKEHUH. BakHO aKklleHTHPOBaTh BHUMaHUE HE Ha OMIMOKaxX, KOTOpbIE CAeNal
oOyyaromuiicsi, a Ha Y4eOHBIX IOCTH)KEHHSX, KOTOpble OOECIeYMBAIOT MPOJBMKEHUE BIEPEN B
OCBOEHUU COJIEpKaHUS 00pa30BaHMUsL.

/na ouenku OuHamuku opmuposanus npeoMemHuslx pe3yibmamos B CUCTEME BHYTPHUILIKOJIb-
HOTO MOHUTOpPHUHIa 00pa30BaTENbHBIX JOCTH)KEHUHN I1e1eco00pa3Ho (UKCHPOBATh U aHAJIU3UPOBATH
JaHHBIE O CPOPMHUPOBAHHOCTH YMEHUN M HABBIKOB, CLIOCOOCTBYIOLINX OCBOEHHIO CHCTEMATHYECKHX
3HAHUM, B TOM YHCJIC:

* NEPBUYHOMY O3HAKOMJIEHUIO, OmMpabomKe U OCO3HAHUIO Meopemudeckux mooeneli U MNoHs-
muti(OOMIeHAYYHBIX W 0a30BBIX JUIA JAHHOW OOJACTH 3HAHWS), CMAHOAPMHBIX AN20PUMMO8 U
npoyeoyp;

* BbIAGNIEHUIO U OCO3HAHUIO CYWHOCMU U 0COOEHHOCMeUn3y4yaeMbIX OOBEKTOB, MPOLECCOB U SB-
JIEHUH JeHCTBUTENBHOCTH (MIPUPOJHBIX, COIUAIBHBIX, KYyIbTYPHBIX, TEXHUYECKUX U Jp.) B COOTBET-




CTBUU C COACPIKAHUCM KOHKPCTHOI'O yqe6H0r0 npeamera, CO30AHUI0O U UCNONBL30BAHUIO MOOeell
HU3y4acMbIX 00BEKTOB U IIpoHeCcCcoOB, CXEM;
® BbIAGNIEHUIO U AHAIU3Y CYULEeCMBEHHbLX U yCl’l’ZOZZ'iI/lelX ceszell u omuomeHuﬁMem):[y 00bEKTaMU U

nponeccamMu.

HpI/I 3TOM 00s3aTeIbHBIMHU COCTaBJIAIOINUMH CHCTCMbI HAKOILJICHHOM OLCHKHU ABJIAIOTCA MaTc-

pHUaIbL:

* CIapmosotl OUASHOCMUKU,

* MeMamuyeckux u umo2o8blx NPOePOUHbIX pabom no cem yYueOHbIM npeomMeman,

* meopuecKkux pabom, BKItoUYasi ydeOHbBIE HCCIEIOBAHUS U YICOHBIE MPOCKTHI.

Pemenue o oCTHXCHUN WM HETOCTHKEHUY IIAHUPYEMBIX PE3YJIBTaTOB MU 00 OCBOCHUU WJIM HEOCBOCHUU
y4eOHOro MaTepuaia IPUHIMAETCS Ha OCHOBE Pe3yJIbTaTOB BHIMOJIHECHHUS 3a/1aHui 0a30BOTO ypoBHs. B mepuon
BBejicHns1 CTaHgapTa KpUTEPUI JOCTIKEHHS/OCBOCHHS y4eOHOro Matepuana 3alaéTcs Kak BBIMOJIHECHHE HE
MeHee 50% 3amaHuii 6a30BOr0 ypoBHs WK mojydeHue 50% oT MakCHMabHOTO 0ajiia 3a BBITIOJHCHHE 3aIaHHi

0a30BOTO YpOBHSI.

YPOBHI/I MOATOTOBKH YYAllIUXCH U KPUTEPUH YCIICIIHOCTH 06yqe}mﬂ nmo MaTeMaTHukKe

YpoBHH Ouenka Teopus IIpakTnka
1 Pacno3HaBaTh 00BEKT, YMeThb BBINOIHATH 33/1a-
Y3HaBaHnue HaXOJUTh HY)KHYIO ()OpMYILY, HUA 110 00pasiry, Ha Hero-
AnroputmMuyeckas «3» | IpU3HAK, CBOMCTBO U T.J. CPEICTBEHHOE ITPUMEHE-

NEeATEIbHOCTb C IO~
CKa3Kou

Hue Gopmyi, mpaBui,
MHCTPYKUUHU U T.J.

2
Bocnpou3Benenue
AnroputMuyeckas Jes-
TeJILHOCTh 0€3 To-
CKa3KH

«4»

3HaTh GOpPMYIMPOBKH BCEX
MOHATHUM, UX CBOMCTBA,
MPU3HAKU, POPMYIIBI.

YMeThb BOCIPOM3BECTH
JI0Ka3aTeNIbCTBA, BBIBOIBI,
yCTaHaBIIMBaTh B3aUMOCBS3b,
BBIOMpATh HYKHOE JJIs1 BBIIOJIHE-
HUs JAHHOTO 3aJjaHMsl

¥Ymetb paboTath ¢ yueo-
HOH U CIIPaBOYHOMN
JIATEPATYPO, BBIIOJIHATh
3aJlaHusl, TPEOYIOoIIe He-
CJIOKHBIX IpeoOpa3oBa-
HUH C IPUMEHEHUEM U3Y-
yaeMoro mMaTepuaia

3
IHonumanmue
JlesTenbHOCTh IpH OT-
CYTCTBUH SIBHO
BBIPAKEHHOTO aJIro-
puT™Ma

«5»

eJ1aTh JJOTHYECKHE 3a-
KJIFOYEHHUSI, COCTABJIATH
AITOPUTM, MOJIENTb HECIOKHBIX
CUTYyalHi

YmMerb npuUMEHATH NOJTY-
YECHHBIC 3HAHUA B pa3iiny-
HBIX CUTyauusix. BulmoJi-
HATH 3aJaHUA
KOMOMHHPOBAaHHOTO
XapakTepa, CoAepKaLUX
HECKOJIBKO MTOHSTHUM.

4
OBJ1ajiecHHEe YMCTBEH-
HOM CaMOCTOSITEIbHO-
CTbI0
TBoOpueckas ucciaenona-
TeJIbCKAsA AeITENLHOCTD

«5»

B coBepuieHcTBe 3HaTh
M3Y4YEeHHBIN MaTepuall, CBOOOIHO
OpHeHTUpOBaThcs B HeM. UMeTh
3HaHUA U3 JOIIOJTHUTCIBHBIX
HCTOYHUKOB. Branets
ornepanusiMu JIOTHYECKOT O
MblluIeHUs. COCTaBJAATL MOJIENb
m000H CUTyaIHH.

Ymerb npuMeHsTh
3HAHUA B JHO00U
HECTaHJapTHOU
cutyauun. CamocTosi-
TeJbHO BBINOJIHATH
TBOpPYECKHE
UCCIIE0BATEIbCKUE
3agadusd. BuIIOJHATD
(GYHKIIMU KOHCYJIbTAHTA.

Kpurtepuu u HOpMbI OLleHKH 3HAHUI, YMeHU U HABBIKOB 00Y4YalOLIUXCS M0
MaTeMaTHKe.
Kpumepuu ouenku ycmuuix uHOUGUOYAIbHHIX OMEEHIO8.

e AKTHUBHOCTH y4acTHs.

e VYMeHue cobecelHUKa IPOUYyBCTBOBATh CYTh BOIIPOCA.
e LVCKpeHHOCTh OTBETOB, MX Pa3BEPHYTOCTh, 00Pa3HOCTh, APTYMEHTUPOBAHHOCTb.




e (CaMOCTOSITEIbHOCTb.

e  OpUTMHAIIBHOCTH CYXKJICHUH.

B ocHOBY kpuTepueB OICHKH y4eOHOU JIEATENbHOCTH yYaIIUXCS MOJIOKEHbl 0OBEKTUBHOCTh U
enuHbli noaxo. Ilpu 5-0annbHOMN OleHKE YCTaHOBIIEHBI O0OIIENIAKTUIECKUE KPUTEPHH.

Ouenka "5" cmasumcs 6 ciyuae:

e 3HaHuUs, MOHUMAaHUS, TIYOMHBI YCBOEHHUS OOYYaroIIUMCS BCEro 00BEMA MPOrpaMMHOIO
MaTepuaa.

e VYMeHHUS BBLICIATH IVIAaBHBIC MOJOXKEHUS B M3y4YEHHOM MaTepuaie, Ha OCHOBaHHH (DaKTOB U
MIpUMEPOB 00001IaTh, /1EJ1aTh BHIBO/IbI, YCTAHABIMBATH MEXKIPEIMETHBIC M BHYTPUIIPEIMETHbBIC
CBSI3U, TBOPUYECKH IMPUMEHSIET IMOJTYyYEHHBIE 3HaHUS B HE3HAKOMOW CUTYaIlUH.

e OrcyrcTBUEe OWIMOOK M HEAOYETOB MPU BOCIHPOU3BEACHMU H3YYEHHOrO MaTepuana, Mpu
YCTHBIX OTBETaxX YCTPaHEHHE OTAEIbHBIX HETOYHOCTEH C TOMOIIBI0 JOMOTHUTEIbHBIX
BOIIPOCOB YUHTEIIs, COOIOCHHIE KYIbTYPhI MMCEMEHHOM M YCTHOM pedH, mpaBuil oopmIIeHuUs
MMCBMEHHBIX padoT.

Ouenka "4":

e 3HaHME BCEro U3yYEHHOIO MPOrPaMMHOTO MaTepHuaa.

e VYMeHUH BBIACNATH TJIABHBIC TMOJIOKEHUS B M3YUYEHHOM MaTepuaje, Ha OCHOBaHHH (DaKTOB U
MPUMEPOB 0000111aTh, /1eNaTh BHIBO/bI, YCTAHABIMBATh BHYTPUIIPEIMETHBIC CBS3H, IPUMEHATD
MOJTyYEHHBIC 3HAHUS Ha MTPAKTUKE.

e HesnauutenbHbie (HerpyOble) OMMOKM W HEAOYETHI MPU BOCIPOU3BEACHUM H3YYEHHOTO
Marepuaia, CoOJI0/ICHHEe OCHOBHBIX MPABUJI KYJbTYPbl MUCbMEHHONW M YCTHOW pEYH, MPABUI
o opMIIEHUS MUCbMEHHBIX PaboOT.

Ouenka "3" (yposenb npedcmasnenuii, couemarouiuxcsl ¢ d1eMeHmamy HayyHblX NOHAMUU):

e 3HaHMEe W YCBOGHHME MaTepuala Ha YpOBHE MHUHUMAJbHBIX TpPEOOBAHHI MPOTPAMMBIL,
3aTpyJHEHHE TPU CaMOCTOATEIHLHOM BOCIPOU3BEICHUH, HEOOXOIUMOCTh HE3HAUYUTENbHOMN
TTOMOIIIH MPENo aBaTes.

e VYmMenue paboTaTh Ha YpPOBHE BOCIPOU3BEACHMsS, 3aTPYAHEHHUS TPU OTBETaxX Ha
BHJIOU3MEHEHHBIE BOIIPOCHI.

e Hanuuue rpy6oil OIMIMOKK, HECKOJIBKUX HErpyObIX IpHU BOCHPOU3BEACHUH H3YYEHHOIO
Marepuaia, HE3HAUYUTEITbHOE HECOONIOJCHUE OCHOBHBIX MPAaBWI KYJIbTYphl NMHUCHbMEHHOW W
YCTHOH peud, mpaBusl 0(pOPMIICHHS MUCbMEHHBIX padoT.

Ouenka "2":

e 3HaHMe W YCBOCHHE MaTepuaja Ha YPOBHE HI)KE MUHUMAIbHBIX TpeOOBAaHUN MPOTPaAMMBL,
OTJIENbHBIE MPECTaBIEeHUs 00 U3YUEHHOM MaTepHare.

e OrtcyrcTBHe yMeHHI pabOTaTh Ha YpPOBHE BOCIPOM3BEACHUS, 3aTPYIHEHHS NPH OTBETaX Ha
CTaHJapTHHIC BOIIPOCHI.

e Hanuune HECKONBKUX TPYOBIX OMIMOOK, OOJBIIOrO YKcia HErpyObIX MPH BOCIPOU3BEACHUU
M3YYEHHOTO MaTepuana, 3HAaYUTeNbHOE HECOONIOCHHEe OCHOBHBIX MPAaBHI KYIbTYpPhI
MMUCHbMEHHOW U YCTHOM pedH, MpaBmil 0(hOpMIICHHUS MUCHbMEHHBIX PaldoT.

e (CraBuTcs 3a MOJTHOE HE3HAHUE U3YYEHHOT'O MaTepHalia, OTCYTCTBUE DJIEMEHTAPHBIX YMEHUHN U
HaBBIKOB.

VYuutenb MOXET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET HAa BONPOC WM OPUTHMHAIBHOE
perieHue 3a/1aqu, KOTOPhIe CBUIETEIHCTBYIOT O BRICOKOM MAaT€MaTHUYE€CKOM Pa3BUTHUU 00YyUaIOIIErocs;
3a pemieHre Oojee CIO0XKHOW 3aJauyd WM OTBET Ha OoJee CIO0XHBIA BOIPOC, MPEATIOKEHHBIE
0o0ydJaroemMycst TOMOJTHUTEIBHO TTOCIE BHITOJTHEHUS UM KaKuX-JIM0O0 IPYTUX 3aJaHuu.

Ouenka ycmubix omeemos 00yuanuuxca no Mmamemanuke

Ouenka "5" cmasumcs, eciu yuenux:

® TMOKa3blBaeT TNyOOKOE W TOJHOE 3HAHWE M TIOHMMaHHWE BCEro 00BEMa MPOrPaMMHOTO
Marepuana; I[OJHOE€ TOHMMAHUE CYIIHOCTH pacCcMaTpUBAEMbIX TOHATHH, SBJICHUM U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3EH;

® yYMEET COCTaBUTh MOJHBIN U MPaBUIbHBIA OTBET HA OCHOBE M3YYEHHOTO MaTepUaia; BhIIACIITh
[JIABHBIE TIOJOKEHUSI, CAMOCTOSITEIbHO TMOJTBEPKAAaTh OTBET KOHKPETHBIMH IPUMEpPaMHU,
(dakTamMu;  CaMOCTOATEIBHO W apryMEHTHUPOBAHO  JellaTh  aHajau3, 0000IIeHwUS,




BBIBO/IbL. YCTAHABIMBATbMEXKIIPEIMETHbIE (HAa OCHOBE paHee NPUOOPETEHHBIX 3HAHWUM) U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKH IPUMEHATH MOJYYCHHbIE 3HAHMS B HE3HAKOMOM
cutryaruu. [locnenoBarensHo, YETKO, CBS3HO, OOOCHOBAaHHO W 0€30MHMO0YHO W3IaraTh
yueOHBI MaTepuai; J1aBaTh OTBET B JIOTMYECKOM IMOCIIEOBATEILHOCTA C HCIIOJIb30BAHHEM
NPUHATOH TEPMHUHOJOTHH; JelaTh COOCTBEHHBIC BBIBOJBI;, (OPMYIHPOBATH TOYHOE
OlpesiefiecHUe M HUCTOJKOBAHHUE OCHOBHBIX IOHSTHI, 3aKOHOB, TEOpPUH; MpPH OTBETE HE
MOBTOPSITH JOCIOBHO TEKCT YUYCOHUKA; U3J1aratb MaTepua JUTEPaTypHBIM SI3bIKOM; MPABHIIBHO
U OOCTOSITENTbHO OTBEYaTh Ha JIOMOJHHUTENbHBIE BONPOCHl yuuTens. CaMOCTOSTETbHO H
palMoHaIbHO HCIOJB30BaTh HATJISAHBIE TMOCOOWS, CIpPaBOYHBIE MATEPUANIBI, YYCOHUK,
JIOTIOIHUTENBHYIO  JIUTEpaTypy, [EpPBOUCTOUYHUKH;, TMPUMEHATH CHUCTEMY  YCJIOBHBIX
0003HAYCHHUII TPU BEACHHUM 3alKCEH, COMPOBOXKIAIOIIMX OTBET, HCIIOJB30BAHUE IS
JI0Ka3aTeNIbCTBA BHIBOJIOB U3 HAOIIO/IEHUH U OIBITOB;
CaMOCTOSITEIIHO, YBEPEHHO M 0€30IMOO0YHO TPUMEHSET MOJydEeHHBIC 3HAHWS B PEIICHUU
mpoOJieM Ha TBOPYECKOM YpPOBHE; JIOMYyCKaeT He 0ojiee OJHOTrO HEMOoYETa, KOTOPBIA JIETKO
UCIPAaBIIAET MO TPeOOBAHUIO YUYUTEINs; UMEET HEOOXOAMMbIE HABBIKM pabOThHI ¢ mpubopamu,
YepTeKaMH, CXeMaMH M TpaduKaMu, COMYTCTBYIOIIMMHU OTBETY; 3aIllMCHU, COMPOBOXKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" cmasumcs, eciu yuenux:
MOKa3bIBaeT 3HAHMsS BCErO0 MW3YYEHHOTO MpOrpaMMHOro wmatepuana. Jlaér mONHBIA U
MPaBUJILHBIN OTBET HA OCHOBE M3YYEHHBIX TCOPHUI; HE3HAYUTEIbHBIC OITMOKN U HENOYETHI MPU
BOCITPOM3BEICHUH U3YYEHHOTO MaTepHalia, ONpeesieHUs] TOHATUH J1al HEMOJIHbIE, HeOOoIbIINe
HETOYHOCTU MPH HCIOJIH30BAaHUM HAYYHBIX TEPMUHOB HJIM B BBIBOAAX W OOOOIIECHUSX W3
HAOMIOAGHWH W ONBITOB,  MaTepUaj  HM3JIaraeT B OMNPENEJICHHOW  JIOTHYECKOM
MOCIIEI0BATENBHOCTH, MPU ITOM JOMYCKAaeT OJHY HErpyOyro omuOKy wid He Oosiee ABYX
HEJIOUYETOB W MOXKET MX HCIPABUTHh CaMOCTOSITENIHLHO MPHU TPeOOBAHUM WU TPHU HEOOJBIION
MOMOIIM TPENOoJaBaTeNis; B OCHOBHOM YCBOWJ Y4eOHBIM MaTepuai; IMOATBEPKIAaeT OTBET
KOHKPETHBIMU MTPUMEPaMU; TIPABUIILHO OTBEUAET Ha JOMOTHUTEIbHBIE BOITPOCH! YUUTEIS.
YMEET CaMOCTOSATENIbHO BBIACNATH TJIaBHBIE TNOJIOKEHUS B H3YYEHHOM Marepuaie; Ha
OCHOBaHMM  (AKTOB W  TNPUMEpPOB  0000IIaTh, JelaTh  BBIBOJbI, YCTAaHABIIUBATh
BHYTPHUIIPEIMETHbIE CBSI3U. [[pUMEHSATh MOJIydeHHbIE 3HAHUS HA PAKTUKE B BUJOM3MEHEHHOU
CUTYyallH, COOJIOJaTh OCHOBHBIE MpaBHJIa KYJIbTYpbl YCTHOW pEYM M COMPOBOXKIAIOIICH
MMCEMEHHOM, UCTIONIb30BaTh HAYYHbBIE TEPMUHBIL,
He 00JaJaeT JOCTATOYHBIM HABBIKOM pPAaOOTHI CO CHPABOYHOM JIMTEPATypoOH, YUEOHUKOM,
MEePBOMCTOYHUKAMHU (TMPAaBWJIBHO OpPUEHTUPYETCs, HO paboTtaer MeieHHo). Jlomyckaer
HerpyOble HapylIeHus MpaBui 0hOpMIIEHUS TUCHMEHHBIX PadoT.

Ouyenka "3" cmasumcs, eciu yuenux:
YCBOUJI OCHOBHOE COJIep)KaHHe Y4eOHOT0o MaTeprasna, UMeeT IpoOenbl B YCBOCHUH MaTepuaa,
HE MPENsTCTBYIOLIUE JAIbHEHIIIEMY YCBOSHHUIO IPOTPAMMHOI0 MaTepuaia;
MaTrepuai u3jaraeT HeCHCTeMaTU3UPOBaHHO, (PparMeHTapHO, HE BCET/Ia MOCIIEI0BATEIbHO;
MOKA3bIBAET HEIOCTATOUYHYIOC(POPMUPOBAHHOCTh OTNEIBHBIX 3HAHWN W YMEHUH; BBIBOIBI U
00001IeHNS apTyMEHTUPYET C1abo, TOMYyCKaeT B HUX OIIHOKH.
JOMYCTHJI OIIMOKKA U HETOYHOCTH B UCIOJB30BAaHUU HAYYHOH TEPMUHOJIOTUH, OMPEACIICHUS
MOHSATUHN JJaJl HEIOCTATOYHO YETKUE;
HE UCIOJI30BaJl B KQYE€CTBE JI0KA3aTEIHCTBA BBIBOJBI M 00OOIIEHUS U3 HAOMIOACHUH, (PaKTOB,
OTIBITOB WUJTU TOMYCTHJI OMIUOKH TIPH UX H3JI0KECHUH;
WCTBITHIBACT 3aTPYAHCHUS B TPUMEHEHUU 3HAaHWUN, HEOOXOAMMBIX HJIS peUIeHHs 3ajad
Pa3IUYHBIX THIOB, IPH OOBSICHEHUH KOHKPETHBIX SIBJICHUH Ha OCHOBE TEOPUM U 3aKOHOB, WIIU
B MMOATBEPKICHUH KOHKPETHBIX TPUMEPOB MPAKTHUECKOTO MPUMEHEHUS TEOPUIL;
OTBEUYAET HEMOJIHO Ha BONPOCHl yduTens (ymyckas ¥ OCHOBHOE), WJIM BOCHPOM3BOAMT
coliep)kaHuEe TEKCTa YyuyeOHHMKA, HO HEIOCTaTOYHO TIIOHUMAeT OTHAEJIbHbIE IOJOKEHUS,
HMMEIOIINE BaXKHOE 3HAUCHUE B ITOM TEKCTE;
oOHapyXHBaeT HEJOCTaTOYHOE MOHMMAHUE OTACNBHBIX MOJIOKEHUH NpPU BOCHPOU3BEICHUU
TeKcTa yuyeOHMKa (3amuceld, IepBOMCTOYHUKOB) UM OTBEYAET HEMOJHO Ha BOMPOCHl YUUTEIS,




JIOITyCKasi OJTHY-/IBE TPyObIe OMHOKH.
Ouyenka "2" cmasumcs, eciu yyeHux:

e HE yCBOWJI M HE PACKPBLUI OCHOBHOE COJICPKAHHNE MaTepHara;
® HE JIeNIaeT BHIBOJIOB U 00OOIICHUH.
® HE 3HACT ¥ HE IOHMMAET 3HAYUTEIBHYIO HIIM OCHOBHYIO YacTh MIPOTPAMMHOTO MaTepHasa
B IIpeieiaX MOCTaBJICHHBIX BOIIPOCOB;
® WU UMeeT ciiabo cPOPMUPOBAHHBIC M HETONHBIC 3HAHUS M HE YMEET MPUMEHSTh MX K
PEIICHNI0 KOHKPETHBIX BOIPOCOB U 3aja4 Mo 00pasiy;
® UM IIPHM OTBETE (HA OJMH BOIMPOC) JOIMYCKAaeT 0oJiee NBYX IpyObIX OMMOOK, KOTOPBIC HE
MOJKET UCIPABUTH JIaXKe MPU TOMOIIU YIUTEIIS.
® HE MOXKET OTBETUThH HU HA OJIUH U3 MTOCTABIEHHBIX BOIPOCOB;
® [IOJIHOCTBIO HE YCBOWJI MaTepHal.
Ipumeuyanue.Ilo OKOHYAHUIO YCTHOTO OTBETA YYANIETrOCs IEIaroroM Ma&Tcs KpaTKUH aHaIN3
0TBeTa, OOBSABIISICTCS MOTUBUPOBAHHASI OLICHKA.
OueHnka camocmoamebHblX RUCbMEHHbIX U KOHMPOIAbHBIX PAdon.

Ouenka "5" cmasumcs, eciu yueHux:

®  BBINOJHUI pabOTy 0€3 OIMIMOOK 1 HEJIOUYETOB;

e JIOMYCTHJI HEe O0Jiee OIHOTO HEe0YeTa.
Ouenxa "4" cmasumes, €ClIM YYEHUK BBIIOJIHWI PAa00TY HOJHOCTHIO, HO JIONYCTWII B HEH:

e He Oosee oAHON HErpyOoil OIMOKK U OTHOTO HEI0YETa;
e i He OoJiee ABYX HEJAOUETOB.
Oyenxa "3" cmasumcs, ecav yYCHUK MPABWIBHO BBIMOJTHWI HE MEHEE TOJOBHHBI PabOTHI MIIH

AOIIYCTHUIIL:

e He OoJiee ABYX rpyObIX OLINOOK;

WM He Oosiee 0HOM rpy0oii 1 0/1HOM HErpyOoil OIMOKHU U OJHOTO HEI0YETa;
WM He OoJsiee IBYX-TpeX HerpyObIX OLUINOOK;

WIN OJTHON HEerpyOoil OmMOKY U TpeX HEJ0UETOB;

WIN TIPY OTCYTCTBUHU OLIMOOK, HO NMPH HATUYMH YETHIPEX-MISATH HEA0UYETOB.

Ouenka "2" cmasumcs, ecny y4eHUK:

e JIONMYCTWJI YUCJIO OIMUOOK M HEJOYETOB IMPEBOCXOJSIISE HOPMY, MIPH KOTOPOH MOXKET OBITh
BBLICTaBJIeEHA o1leHKa "3";

® WJIU €CIU MPAaBUIBHO BBITIOJHII MEHEE MOJOBUHBI paOOTHI,

e He MPHUCTYyMNal K BHIOTHEHUIO PaOOTHI;

® WU MPaBUJIBLHO BhIMOMHII He 6onee 10 % Bcex 3amaHuid.

Ilpumeuanue.

1) YuuTens umMeeT mpaBo MOCTaBUTh YUEHUKY OIIEHKY BHIIIE TOH, KOTOpasi MpeAyCMOTpEHa HOPMaMHU,
€CJIM YYEHUKOM OPUTHHAJILHO BEITIOJTHEHA padoTa.
2) O1eHKH C aHAM30M JOBOJSTCS J0 CBEICHHS y4aIlMXCs, KaK MPaBHIIO, HA MOCIEAYIOIMEM YPOKE,
peaycMaTpuBaeTcs paboTa Hal OIMMOKaMu, yCTpaHEHHE TTPOOETIOB.
Kpumepuu ouenusanua npoexmos yuawuxcs

Dopmbr u memoOvl KOHmMpOaA: 3aliuTa NPoeKTOB. OLEHKY IPOEKTOB MPOBOAAT YydallHecs
(camoOIIeHKa) W YYUTEb.
Kpurepun onenkm | Conep:kanne KpuTepHus OLEHKH KonunuyectBo
NpoeKTa 0aJi10B
AKTYaJIbHOCTD Hackonbko  pabora uHTepecHa B mpaktudeckoM  uiu | Ot 0 mo |
MOCTABJICHHOM TEOPETHUYECKOM ILTaHe?
npoodJieMbl

Hackonbko pabota sBisieTcst HOBOM? oOpamaercss au aBTop K | Ot 0 mo 1

npobneme, Uil KOMIUIEKCHOTO pelIeHHs] KOTOPOl HET TOTOBBIX
OTBETOB?




BepHo nm onpeaenui aBTop akTyaabHOCTh PaOOThI? Or0pol
BepHo nu onipenienieHsl ey, 3a1a4u padoThI? Ot 0 o 2
Teopernueckasi u \ | PesynbraTel nccinenoBanus JoBeneHbl 10 uien (noreHmmaibHoi | OT 0 mo 2
WIH MPAKTHYeCKAas | BO3MOXXHOCTH) IPUMEHEHMSI Ha IPAKTHKE.
LHEHHOCTh
[Iponenannas pabora pemaer wid AeTtaabHO mpopabateiBaet Ha | Ot 0 m0 2
Marepuaie  MOpoOJeMHBIE  TEOPETHYECKHEe  BOMPOCH B
OTIpeIeIeHHON Hay4YHOU 001acTu
ABTOp B paboTe ykaszall TEOPETHYECKYIO0 M / Wi npaktudeckyro | Ot 0 go 1
3HAYUMOCTb
Metoabi [enecooOpa3HOCTh MPUMEHIEMBIX METO/IOB 1
HCCJIeI0BAHMA
CobmroieHue TEXHOJIOTUH UCTIOIb30BaHHS METOI0B 1
KauecTBO BBIBOJIbI pa0OThI COOTBETCTBYIOT MIOCTABJICHHBIM LIEJISIM 2
co/lep KaHus
IPOEKTHOI OpPUTHHAIIBHOCTb, HEMTOBTOPUMOCTH IMPOEKTA 2
padoThI
B MPOEKTE €CTh pa3JieJIeHHe Ha 4acTH, KOMIIOHEHTHI, B KoM | 1
13 KOTOPBIX OCBEILAETCs OT/ENIbHAs CTOPOHA PpabOThI
€CTh JIU UCCIIEZI0BATEIbCKUN aCIeKT B paboTe 2
€CTb JIU y pabOThI IEPCIEKTUBA Pa3BUTHUS 1
KauecTBO WHTepecHas (hopma MpeICTaBlIeHUs, HO B paMKax jaenoBoro ctwist | Ot 0 go 2
NPOAYKTA INPOEKTa
(npe3eHTanum, JIOTUYHOCTH, TOCJIE0BATENFHOCTD Cai10B, poTorpaduii u T.1. Ot 0 mo 2
caiita,
HHPOPMALIMOHHOTO (¢hopMa mMaTepuana COOTBETCTBYET 3alyMKe 1
AHUCKA)
TEKCT JIETKO BOCIIPUHUMAETCH, 1
OTCYTCTBHE IPAMMATUYECKUX OMIMOOK, CTUITh PEUH. 1
KoMnerenTHOCTH Uerkue TpeACTaBICHUS O LeNsAX paboThl, o HampaieHusx ee | Ot 0 mo 2
y4acTHHKA NpH | pa3BUTHSA, KpUTHYECKas OLEHKa paboThl M  IOJIy4E€HHBIX
3ammTe padoThl pE3yJIbTaTOB
Jlokmamuuk  U3BACHSETCS  SCHO, 4YEeTKO, MOHATHO, yMmeeT | Ot 0 1o 2
3aMHTEPECcOBaTh ayJIUTOPHUIO, oOpallaeT BHUMAHUE HA TJIaBHbBIE
MOMEHTHI B paboTe
Jloknaguuk — omupaeTrcss Ha  KpaTKue  Te3UChl, BBIBOJBI, | OT 0 10 2
o(OpMIIEHHbIE B MPE3EHTAINH, U PACIIPOCTPAHSIET, OOBSICHIET UX
ayJIUTOPHH.
JlokJ1aquuK BBIIEPKAl BPEMEHHBIE paMKU BbICTyIUleHHs U ycnen | Ot 0 1o 2
PacKpBITh OCHOBHYIO CYTh paOOTHI.
JlokJIlaquuK CMOI apryMEHTHMPOBAaHO OTBETUTh Ha 3agaHHble | Ot 0 10 2




BOIPOCHI JINOO ONpEAeTUTh BO3MOXKHBIE MyTH MOUCKAa OTBETa Ha
BoIpoc (ecau  BONPOC HE  KAacaercs  HENOCPEICTBEHHO
MpoJiesiaHHOi paboThl). Ecnu mpoekT rpymmnoBoil — TO BOIMPOCHI
3a/1al0TCS. HE TOJBKO JOKJIAJYUKY, HO U OCTAJIbHBIM aBTOpPam
MIPOEKTA.

O0mas kaaccupukanus ommnodOK.

[Ipu oreHke 3HaHUI, yMEHUN M HaBBIKOB O0YyYaIOUIMXCS CIEAYeT YYUTHIBATH BCE OMIMOKH (TpyOble U
HEerpyOble) U HeTOUETHI.

I'pyovimu cuumaromen omuoKku:

- HE3HAHUE ONpPE/ICNICHUS OCHOBHBIX IOHATHUM, 3aKOHOB, MPABHJI, OCHOBHBIX
MOJIOKEHUH Teopuu, He3HaHHe (HOpMyIl, OOIIECTIPUHATHIX CHUMBOJIOB 00O3HAUYEHUN BEIWYHMH, €IMHUIL
WX U3MEPEHUS,

- HE3HaHWE HAMMEHOBAaHUH €IMHUILl U3MEPEHHUS;

- HEYMEHUE BBIICIIUTh B OTBETE TVIABHOE;

- HEYMEHUE MIPUMEHSTh 3HAHUS, JITOPUTMBI JUIsSl pEIICHUs 33/1a4;

- HEYMEHUE JIeJIaTh BHIBOJIbI U 0000IIECHNS;

- HEYMEHHE YUTATh U CTPOUTH rPaduKy;

- HEYMEHUE T0JIb30BATHCS IEPBOMCTOUYHUKAMU, YYCOHUKOM U CITPAaBOYHUKAMU;

- MoTepsi KOPHS UM COXpaHEHHE MOCTOPOHHETO KOPHS;

- oTOpackiBaHue 0€3 00BSICHEHUI OJIHOTO U3 HUX;

- paBHO3HAYHBIE UM OIIHOKH;

- BBIYHUCIIUTENbHBIE OIMOKH, €CJTU OHH HE SBJISIFOTCS OMTUCKOM;

- JIOTUYECKHE OMIMOKH.

K neepyovim owuokam cnenyer ornectu:

- HETOYHOCTH (POPMYITHPOBOK, OIpPENETCHHM, MOHATHI, TEOpHii, BHI3BaHHAs
HETIOJTHOTOM O0XBaTa OCHOBHBIX MPU3HAKOB OMPEAENIIEMOro MOHATHS WJIM 3aMEHOM OJIHOTO - JIBYX W3
3TUX NPU3HAKOB BTOPOCTEIIEHHBIMU;

- HETOYHOCTb rpaduKa;

- HEPalMOHAIBHBIN METOJ pelIeHHsl 3a/1a4d WIK HEAOCTATOYHO MPOyMAaHHBIN
TIJIaH OTBETa (HApyIICHHUE JIOTUKH, ITOJIMEHA OTACIIBHBIX OCHOBHBIX BOMIPOCOB BTOPOCTEIIEHHBIMHU);

- HEepalMOHAIBHBIE METO/IBI pa0OTHI CO CIIPABOYHOMN U IPYTOM JIUTEPATypOit;

- HEYMEHUE PeIIaTh 3a/1a4H, BBITIOJIHSTH 3aJaHus B 0011IeM BH/IC.

Heoouemamu sBnstoTCS:

- HEepaIMoOHAIbHBIC TPUEMBI BBIYUCIICHUHN U TIPE0OPa30BaHUM;

- HeOpeKHOE BBIMIOTHEHHE 3aMKCcei, YepTekel, cxeM, rpaKoB.

Kountpoas 3YH mnpemaraercss mpu mpoBeIeHUA MaTEMaTUYECKUX TUKTAHTOB, MTPAKTUYECKUX PadoT,
CaMOCTOSITENTLHBIX Pa0OT 00YYAOIIEro U KOHTPOJIUPYIOIIEro BUa, KOHTPOIHHBIX padboT

@DopMbI IPOMEKYTOYHOM aTTECTALUNU

[IpoMexyTouHass arrecTanusi MPOBOTUTCS B cooTBeTcTBUM C [lonokeHue o mopsiake, dopMax u
MIEPHOUIHOCTH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTECTAIIMH 00YJArOIINXCS
Texywjuti KOHMPOL
e Tekymmii KOHTPOJL YCIIEBAEMOCTH OCYIIECTBIISICTCS YYHATEISIMH HA TPOTSHKEHUU BCETO
y4eOHOT0 T0/1a U OCYIIECTBIISET MPOBEPKY 3HAHUM OO0YYaIONINXCS B COOTBETCTBUH C YUeOHOMH
IIPOrpaMMON.
e TekcThl MMCHBMEHHOTO TEKYLIEro KOHTPOJIS XPaHATCA y YUYMTENS WIM y4YeHHKa B TeueHHue 3
JHEH ¢ MOMeHTa OOBSABICHUS! OTMETKH.
e [Ipu KOHTpOJNE y4UTEIH UMEET MPABO HA CBOOOIY BHIOOpA M MCIOITB30BAHUS METOJOB OLICHKH
3HaHUN 00YUaIOLIUXCSI 10 CBOEMY MPEAMETY.




Yuurens 00s3aH O3HAKOMHUTH C CHUCTEMON TEKYIIETO KOHTPOJS IO CBOEMY IMPEAMETY
oOydJaronuxcs Ha Ha4yajao y4eOHOro rojaa.

Yuyurens 005S3aH CBOCBPEMEHHO JOBECTH JIO OOydaromuxcs (GopMy HMPOBEICHHUS TEKYIIETro
KOHTPOJISI HA CIIETYIOIIEM YPOKE.

Yuurens 00sA3aH CBOCBPEMEHHO M TAKTHYHO JIOBECTH JO OOYYAIOIIUXCS OTMETKY TEKYIIEro
KOHTPOJIsl, 00OCHOBARB €€ U BBICTABUTH OTMETKY B KJIACCHBIN KYPHAJI, THEBHUK 00YyYarOIIEeroCs.
OOyuaromemycsi, MPOIMYCTUBIIEMY 75 u 0Oojiee MPOIEHTOB YYEOHBIX 3aHATHH B TEUYCHUE
aTTECTAllMOHHOTO BPEMEHH, MOXET OBITh BBICTABIIEHA OTMETKA 3a YETBEPTh TOJILKO TOCTE
yCHeImHoM ciaaun 3adera (popMy M JaTy 3adeTra yTBEPHKIACT IEJarorHuyeCKUid COBET) HIIU
JIeJIaeTCs 3auCh H/a (He aTTeCTOBaH).

OTBETCTBEHHOCTh 3a IMPOXOXKJICHUE IPOIYIIEHHOTO Y4YeOHOro Marepualia Bo3JIaraeTcs Ha
00y4YaroIero, ero poaAnuTeIIeH (JIUIl UX 3aMEHSIONINX ), YIUTEISI-IIPEIMETHHKA.

HOD}ZOOK BbICMABIEHUA MEKYUUX U NPOMENHCYIMOUHBIX OMMEMOK

B knaccHOM kypHase B KIEeTKax JJisi OTMETOK YYUTEIb UMEET MPABO 3allMChIBATH TOJBKO OJUH
U3 CIEAYIOUIMX CUMBOJIOB: 2, 3, 4, 5, H, H/a. BricTaBieHue B >KypHajie TOYEK, OTMETOK CO
3HAKOM «MHHYC» HJIH «ILUTFOC» HE IOIMYCKAETCH. .

HroroBass oTMeTKa 3a 4YETBEPTh BBICTABJISIETCS HAa OCHOBAHUM HE MEHEE TpeX TEKYIIUX
OTMETOK.

l'omoBasi oTMETKa BBICTABJISIETCSI HA OCHOBAHUM YETBEPTHBIX OTMETOK WM OTMETOK 3a I, II
MOJIYyrO/Iue KakK cpeaHee apu(MeTHdecKkoe STUX OTMETOK B COOTBETCTBUHU C TpaBUIAMHU
MaTeMaTU4ecKoro OKpyrienus (Hanpumep, 334 — 3; 554 — 5).

OtmeTka H/a (HE aTTECTOBAaH) MOXKET OBITh BBHICTABJICHA TOJILKO B OTCYTCTBUU TPEX TEKYIIUX
OTMETOK U Mpomycka oOydaromumes 6omuee 75 % ydeOHOro BpeMeHH Mo OOJIe3HU.
Heo6xomuMo y4HTHIBaTH, YTO BBHICTABICHUE HEYIOBJIETBOPUTEIBHBIX OTMETOK Ha TEPBBIX
ypoOKax IMocje ATUTEILHOTO OTCYTCTBUS OOYYaIOIMIUXCs, a TAaKXKe TOCIIe KAaHUKYJ CIECPKUBAET
pa3BUTHE yCIIEXOB 00YYAOIIMXCS M (OPMUPYET Y HUX HETraTUBHOE OTHOIICHUE K YYEHHUIO.
Mexnay 3aderamM, TEMaTHYECKMMH KOHTPOJBHBIMH paboTaMH CJEAyeT aTTeCTOBaTh
00yJaronuxcs Mo U3y4eHHON TeMe MMyTeM YCTHOTO OIpoca.

VYuunrenb, BBICTABISET TEKYIIUE U UTOIOBBIE OTMETKHA B KJIIACCHOM >KYpPHAJIE U DJIEKTPOHHOM
KJIACCHOM KypHaJIe.

VYuuresnpb BBICTABISIIOT YeTBEpTHBIE OTMETKH 3a | u Il mosryroane He mo3iHee AaThl, YKa3aHHOU
B MPUKa3e JUPEKTOPa MIKOJIBI 00 OKOHYAHUHU YETBEPTH.

HToroBeie 0oTMETKH OOYYAIOIIUXCS 32 YETBEPTh NOJIKHBI OBITh OOBEKTHBHBI U OOOCHOBAHBI,
T.€. COOTBETCTBOBATH TEKYIIEH YCIEBAEMOCTH YYEHHMKA, YUYUTHIBATH HE TOJIBKO CPEIHIOIO
apu(METUYECKYI0O BEIWYMHY, HO U BCe OOpa3oBaTeNbHBIE JIOCTHUKEHHUS OOYyJaroIInXcs,
YUUTHIBATh KQU€CTBO 3HAHUI 110 MUCHhbMEHHBIM, MPAKTUYECKUM U TAOOPATOPHBIM paboTaM.

IIpomedicymounviii KOHMpPOb

@opMBI, TOPSAOK M CPOKH TMPOBEIEHUS MPOMEXKYTOUYHOM aTTECTAllUU OO0YYaroIIUXCs
OTIPENIEISAIOTCS  TENAaroTHYECKUM  COBETOM,  YTBEPXKIAIOTCA  TMPUKA30M  JUPEKTOpa
o0pa3oBaTeNnbHON OpraHu3aluu

[TpomexxyTouHast aTrecTanys OOydJarIMMXCS MPOBOAUTCS B KOHIE y4eOHOTro roaa B Qopme
TOJIOBBIX KOHTPOJIBHBIX paboT

Opeanuzayus u I’lODﬂOOK nDOG@O@HUﬂ NPOMENCYMOYHOU ammecmayiiu

OO6yuaromuecsi, He MPOIIEIITHE TPOMEKYTOUHON aTTeCTAlMi B BUJIE UTOTOBON KOHTPOJILHOM
paboTHl MO YBaKUTEIBHBIM TMPUYMHAM, TEPEBOASATCS B CICAYIOMUNA KJIAcC MO pe3yibTaTaM
YETBEPTHBIX OLIEHOK.

OO6yuaromiemycsi, MOJIy4YUBILIEMY HEYIOBJIECTBOPUTEIbHYIO OLIEHKY 3a TOJOBYIO KOHTPOJIbHYIO
paboTy, pa3pemiaeTcs rnepecaaya B TEUEHUE JIBYX THEH.

OneHka 3a TOMOBYIO KOHTPOJIBHYIO pabOTy BHOCHUTCS B JTHEBHHK M KJIACCHBIM JKypHal M
JIOBOJIUTCS 10 CBEACHUS POJUTENEH (3aKOHHBIX MPEACTaBUTENCH ).

TD€606aHMﬂ K 6bICMABIIEHUIO OMMEMOK




OneHkH 3a OTBET MpH JIF000i (hopMe MPOBEACHHUS TPOMEKYTOUHOTO KOHTPOJIS BBICTABIISIFOTCS
1o 5-Tu OaJUTBHOM CHCTEMe, B COOTBETCTBUH C PEKOMEHIAIMSIMU 00 OIICHWBAHUH 3HAHUH 110
yu4eOHOMY TPEAMETY, OTPKAIOIIMMHU TPeOOBaHMs 00Pa30BaTEIBHOTO CTAHIAPTA.

[Ipy BBICTABICHUHM YETBEPTHOW OICHKM YYUTBHIBAIOTCS BCE CHIBHBIC W CJIa0bIe CTOPOHBI

pebeHka.

-Bonpiryro 3HAYMMOCTH MMEIOT Oaylibl, 3apaboTaHHBIE 332 MPOBEPOUHYIO WIIH

KOHTPOJIbHYIO0 paboTy. OLEHKH 3a KJIAacCHYI0 paboTy M OTBETHI Y JOCKH
paccMaTpuBaIOTCA Kak MEHee 3HauuMble. Pe3ynpTaThl JOMallHUX padoT
UMEIOT HEeOONbLION BeC, TaK Kak IPU HMX BBIIOJHEHUU PEOEHOK HMeeT
BO3MOXXHOCTb ~ BOCIIOJIb30BaTbCSl  JONOJHUTEIbHBIMU ~ MaTepuajlaMud U
IIOCTOPOHHEH INIOMOIIBIO, OH HE OTPaHMYEH BO BPEMEHH, a IIOTOMY OLICHKA
JOMAaIIHel padoThl SBISIETCSA TOBOJBHO CyOBEKTHBHON M YUMTHIBACTCS MPHU
BBICTABJICHUM OLEHOK JIMIIb B CIHOPHBIX ClydasX, Kak IIOKa3aTellb
CTapaTebHOCTH YYallerocs.

-Ecnu B YCTBCPTHU pe6eHOK HMeEJI XOTs OBl OIHY HCYAOBJICTBOPUTCIbHYHO OLCHKY

o nNpeamMeTy, To INpru arreCralluu €My HC MOXKET OBITH BBICTABJICH BBICIIHH
oas.

Ho n u3 3TOI'0 ImpaBujia MOT'yT OBITH HUCKJIFOYCHU .
Eciu B UTOrOBO# KOHTPOJIBHOHN paboTe ObUTH 3aJaHus Ha TEMY, [0 KOTOPOH
y pebeHka paHee ObUI HEYIOBIECTBOPUTEIBHBIM PE3yJbTaT, HO cama padoTa
BBIIIOJIHEHA Ha BBICIINU 6ann, TO Ha YCMOTPCHHUC YYUTCIIA YCTBCPTHAA
OIICHKA TAK)KE MOXET OBITh OTJIMYHOM.

-CymMupyiTe BCE OIIEHKH, MOJTYYEHHBIC 3a JOMAIIHUE 3a/IaHUsl, U BBIYUCIIUTE

oOmmi pesynprar. Takum ke oOpa3oM mocuuTaiite cpeaHuil Oamn 3a
KJIACCHbIE paboTHL.
Ecnu pesynbTaThl KJIAacCHBIX M JOMAIIHUX pabOT COBMAJAIOT, MOXHO
CyMTaTh, UYTO OTO OOBEKTHUBHAs  OIEHKAa 3HAHWWA  y4allerocs.
Ecnu Ganmn 3a kiaccHble paOOThl BbIIIE WM HIDKE, YeM 3a JOMAIIIHUE,
CJeyeT CUMTATh UMEHHO €T0 IPHUOPUTETHBIM.

-ITocuuraiite 151 OLCHHUTC O6H.IPII>1 pe3ybTaT KOHTPOJIbHBIX pa60T.

Ecnu oH coBmamaeT ¢ OLIEHKON 3a JOMAIllHUE W/WIM KIJIACCHBIE paboTHI,
CJIelyeT CUMTaTh €ro YeTBEPTHBIM HTOroM. Ecim Oamibl 3a KOHTPOJIbHBIE
paboTHI BBHINIE WIM HIDKE, MPUOPHUTET OTIAAETCS OayiaM 3a KOHTPOJIbHBIE
paboTHI.

CIIOPHBIX CITydasx CJEIYeT MPOaHAIM3UPOBATh PE3yJIbTaThl U TOMBITATHCA
MOHATh MPUYMHY HU3KUX OLIEHOK. Ecnu mpoBepoyHble 3aaHUsl BBINOIHEHBI
XYK€ U3-3a MEJUTUTEIIPHOCTH WJIM HEAKKYPAaTHOCTH YYEHHKA, HO OOBEKTUBHO
€ro 3HAHUS BBIIIE IOJYYCHHOTO pe3yibTaTa, MOXHO IOCTaBHTH Ooliee
BBICOKHI Oal.

-Y4HUTHIBAOTCSA U UHAVWBUAYAJIbHBIC 0COOEHHOCTHU peGeHKa IIpU BBICTABJICHUU

YETBEPTHBIX OLIEHOK. EcCiiM yCTHBIE OTBETHI IIKOJBHHKA BCETJa HAMHOTO
Jydlle MUCBMEHHBIX B CUJy €r0 JIMYHOCTHBIX KadeCTB, OLIEHKY MOKHO
HEMHOTO TMOBBICUThH, 3a0CTpPsisi BHUMaHUWE Ha pe3yibTaTax BepOabHBIX
METO0B PaboThl ¢ HUM. Bo3MokHa M oOpaTHas CUTyalMs: eciu peOeHOK
ycCIelHee B MUCbMEHHBIX padoTax, YeM B YCTHBIX, oOpalaiiTe BHUMaHuE Ha
COOTBETCTBYIOIIIE OTMETKH. JTO MOMOXKET Oosiee OOBEKTUBHO OICHMBATH
MMEIOIIMECS] Yy  YyYallerocs  3HAaHWs,  YYHATBIBas  yYpOBEHb  €rO
KOMMYHHUKATHBHBIX CIIOCOOHOCTEH.

Hrorosas OLICHKA 3a I'oJl BBICTABJIACTCA C YYCTOM NPEAINICCTBYIOINUX OLICHOK 3a YETBCPTH.
'FOI[OBaSI OIICHKa I10 HOpEAMETY ONpEACIICTCA Ha OCHOBAaHUHM YCTBCPTHBIX

OILICHOK.

'OHeHKa «5» 3a oA BBICTABIIICTCA IPU HAJIUMYHUH BCEX OTMETOK «5», a TaKXeE

BO3MOJXHbBI BApPUAHTBI:



I I Il v I'on
4 5 5 5
4 4 5 5
5 4 4 5

-OneHka «4» 3a rog BEIC

TaBJLICTCA IIPpH

HAJIMYHH BCEX OTMETOK «4» IIpu OTCYTCTBHUHU
HCYHAOBJICTBOPUTCJIbHBIX OLICHOK, d TAKKC BO3MOYKHBI BAPUAHTLI:

| I I IV [Tox
5 4 4 4 4
3 4 4 4 4
3 3 4 4 4
4 3 3 4 4

-OueHka «3»

BApUAHTLI:

3a rod BBICTABJIACTCA IIPpHU HAJIWMYHUU

BCE€X OIICHOK «3)), a TaKXC BO3MOXXHBI

I I Il v I'on
3 3 3 4 3
2 3 3 3 3
3 3 3 2 3
2 2 3 3 3

'OI_[eHKa «2» 3a T'OJ BBICTABJICTCS ITPU HAJITMYHU TPCX HCYAOBJICTBOPHUTCIBHBIX OILICHOK.

° HpI/I HaJIMYWHU CIIOPHBIX OLICHOK UTOTOBAas OLCHKA BBICTABJISICTCA B IMOJIB3Y YYCHUKA.
@ODMbl KOHRMPOJIA 3HCZHML7, VM@HLMZ, HABbIKOG.

Kontponb pesynbratoB 0o0ydeHus
OLICHKU U KoHTpoussd 3YH: BXoadmuil, TeKynuii, TeMaTndeckuii, uTorossii. IIpu 3Tom ucnons3yrorcs
paznuunbie (GopMbl OolleHKH U KOoHTpoisisi 3YH: koHTposnbHas padora (KP), nomamiHss KOHTpoIbHAs
pabota (JIKP), camocrositenbnas pabora (CP), nomamnss npaktuueckas padota (JI1P), nomarmnss
camocrostenpHas pabota (LCP), rect(T), kontponshslii Tect (KT), marematnueckuii nukrant (M),
ycTHbI onpoc (YO).

OCYHICCTBIIACTCA YCpPE3 HCIOJB30BAHUC CIICAYIOIIUX BHIOB

DopMBbI IPOMEKYTOYHON aATTECTANUMN 00YIAKOIIMXCS

Kuaace Cpokn dopma
10 Maii Kourpoabnas padora
11 Maii KonTpoJsbnas padora







INPUJIOKEHHUE 1. KAJIEHIAPHO - TEMATUYECKOE IINTAHUPOBAHUE

10 ki1ace
Ne Tema Komunyect XapakTepHucTUKa OCHOBHBIX BUJIOB YU€OHOM €ATEIbHOCTH Jara
BO 4aCOB
1. JleiicTBUTEJIbHbIE YHCJIA 10 Haxomuth cymmy GeckoHeuHO yObIBaroIIeH reoMeTpudeckoi nporpeccun. [lepeBoauTsb
1-2 | Lenble u panmoHaNbHbIE YHCTIA. 2 OECKOHEUYHYIO NEPUOUYECKYIO IpO0b B OOBIKHOBEHHYIO Apo0b. [IpuBoauThE prMepsl
JleiicTBUTENbHBIE YNCIIa (1aBaTh omnpezeneHNne) apuPMETHIECKUX KOpHEeH HaTypainbHOH creneHu. [loscHATh Ha
3-4 | beckoHeuHo yObIBaromias 2 IpUMepax MOHATHE CTENEHU C JIIOOBIM JEHCTBUTEIbHBIM [10KA3aTEIEM.
reOMETPHYECKAs IIPOTrPECCHUS [IpumensTh IpaBuiIa JEHCTBUH C pajiKallaMy, BBIPA)KEHUSAMHU CO CTENIEHSIMHU C
5-6 | Apudmerndeckuii KOpeHb 2 panoHaIbHBIM NTOKa3aTeneM (JIF0ObIM 1€ CTBUTENIBHBIM IIOKA3aTeNIEM) IPU BBIUMCICHUAX
HATYpaJIbHOMN CTENEHH U ipeo0pa3oBaHMsX BbIpaKeHUH. Jl0Ka3bIBaTh TOXKAECTBA, COJEpKAIIIE KOPEHb
7-8 | CreneHs ¢ pallMOHATLHEIM 1 2 HaTypaJbHON CTENEHU U CTENEHHM C JIFOOBIM JAEHCTBUTEIbHBIM IT0OKA3aTeNIeM, IPUMEHSS
HeﬁCTBHTCHLHBIM mokKazareJjieM Pa3InvHbIC CIIOCOOBI. HpI/IMeHﬂTL YMCHUA Hp606pa30BI)IBaTI) BBIPpAXKCHUSA U JOKA3bIBATH
9 VYpok 06001eHns 1 1 TOKJECTBA IIPU PELICHUH 3a/1a4 ITOBBIIIEHHOM CII0KHOCTH,
CUCTEMATH3aLMH 3HAHUM.
10 | KontpoissHas pabora Nel 1o 1
TeMe «JlelCTBUTENbHBIEC YUCIIA »
BBEJIEHUE B crepeomerpuIo 2 OOBACHATD, UTO TAKOE TOUKA, MPsAMast U INIOCKOCTh. POPMYIMPOBATH AKCHOMBI
11 [Ipenmer crepeomeTpun. 1 crepeomerpun. DOopMyIMpPOBaTh U IOKA3bIBATH TEOPEMBI O:
AKCHOMBI CTEPEOMETPHUH — CYILECTBOBAHUH INIOCKOCTH, IPOXOSAIIEH Yepes
JAHHYIO MPSIMYIO U JJAHHYIO TOUKY;
12 1 — MepeceyeHnH MPsIMOH C MIOCKOCTHIO;
— CYILIECTBOBAHUU IJIOCKOCTHU, IPOXOSIIEH yepes
Hekoropsie cnencreus u3 TPH JaHHBIE TOUKH.
aKCHOM N306paxaTs, 0003HaYaTh M paclo3HaBaTh HAa YEPTEKAX U3ydyeHHbIE (QUTYPHI,
WJUTIOCTPUPOBATh UX CBOMCTBA. PemaTh 3a1auu, CBsI3aHHBIE C PACCMOTPEHHBIMU
¢dburypamu v ux cBOMCTBaMH.
I'JIABA |. ITIapajiieJibHOCTH 17 OOBACHATD, UTO TAKOE:
NPSIMBIX U IIOCKOCTEI — MapaJijiesibHbIe U CKPEIINBAIOIINECS PSIMbIE;
1. IHapannenvnocms npamvix, — NapaJijiesIbHbIE NpsiMasi ¥ IIIOCKOCTh, ABE IJIOCKOCTH.
NPAMOU U NAOCKOCMU DopMyIMpPOBaTh U T0OKA3bIBATh TEOPEMBI O:
13 | ITapannenbHble OpsSMBbIE B 1 — CYILLECTBOBAHUU U €IUHCTBEHHOCTH IPAMOH, ITapaJIJICIIbHON JaHHOM NIPSAMOU U
IIPOCTPAHCTBE. MIPOXOJALIEH Yepe3 JaHHYIO TOUKY;




14 | IlapannenbHOCTh TPEX MPSMBIX 1 — MPU3HAKE MapaJUIETbHOCTH MPIMbIX;

15 | ITapamienbHOCTB IPSIMON U 1 — MPU3HAKE MMAPATIICTBHOCTH IPSIMOM U MIIOCKOCTH;
MJIOCKOCTH — MpHU3HAKE MapauIeIbHOCTH MJI0CKOCTEN;

16 | Pemenue 3aga4 1o reme 1 — CYIIIECTBOBAHUM TIOCKOCTH, TapaslIeIbHON JAHHOHN TIOCKOCTH.
«[TapannenbHOCTh NPAMBIX U ®opMyIMpoBaTH CBOMCTBA MapaIeNbHBIX IIIOCKOCTEH.
TIJIOCKOCTE) [ToHnMaTh OCHOBHBIE CBOWMCTBA N300paKeHHsI (PUTYpPBI HA TUIOCKOCTH.
$2. Bzaummoe pacnonodicerue Pemate 3amayu.

NPAMbIX 8 NPOCMPAHCMEE.

17 CxpelyBarommecs npsiMbie 1

18 | YrusI ¢ coHanpaBieHHBIMU 1
CTOPOHAMHU.

19 Yroa Mexxay npsiMbIMU 1
$3. Ilapannenvnocmo
njaocKocmel.

20 1
[TapannenbHbIe MIOCKOCTH.

21 | CBoiicTBa mapasuienbHbIX 1
IIJIOCKOCTEN

22-23 | Pemrenue 3ama4 1o teme 2
«TapannenbHOCTB IIIOCKOCTEN
$4. Tempasop u
napannenenuneo

24 | Terpasp. 1

25 [Tapannenenunen 1

26 | M3o0paxenHue 1
MPOCTPAHCTBEHHBIX QUTYD
3aga4yn Ha MOCTPOCHUE CEYECHUI

27-28 | Ypok 0000mIeHus 1 2
CHCTEeMaTU3alliy 3HAHU.

29 | KonTposbHas pabota Ne 2 o 1
teme «[lapannenbHOCTh MPSMBIX
Y TIOCKOCTEMN
2. Ctenennasi QyHKumst 12

30-31 | Crenennas ¢pyHKUus, €€ 2 ITo rpadukam creneHHbIX (YHKIUH (B 3aBUCUMOCTH OT IOKAa3aTellsl CTENIEHU) ONUCHIBATh




CBOIicTBa U rpaduk

WX CBOICTBa (MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTb, HEUETHOCTH). CTpPOUTH

32 | BzaumHo oOpaTHBIC (YHKITUU 1 CXeMaTW4ecku rpaduk creneHHOW (QYHKIMM B 3aBUCHMOCTH OT TIPHHAJICKHOCTH
33 | PaBHOCWIbHBIE YpaBHEHUS W 1 MOKa3aressl CTeNeH! (B aHAJIMTUYECKOW 3almUCH paccMaTpuBaeMod (pyHKIHMM) K OJHOMY
HEpaBEHCTBA U3 PAacCMATPUBAEMbIX YHCIOBBIX MHOXXECTB (IPU TIOKA3aTeNsX, HPHUHAIISKAIINX
34-36 | UppauyoHaibHble ypaBHEHUS 3 MHO>KECTBY LEJIbIX YHCEN, IIPH JIOObIX ACHCTBUTEIBHBIX MTOKA3ATENSIX) U MEPEUUCTATh €€
37-39 | UppaiuoHaibHble HEPaBEHCTBA 3 cBoiicTBa. OmpenensaTh, sIBISCTCS U QYHKIHS oO0patuMoil. CTpouTh rpaduk CIOXKHON
40 | Ypok 0606meHus 1 1 GbyHKIUH, APOOHO-pallMOHATBHOM (YHKIUMU 3JIeMEHTapHbIMU MeTonaMu. [IpuBoauthb
CHCTEMATU3ALUY 3HAHUIL. MPUMEPHI  CTEMEHHBIX (YHKIMH (3alaHHBIX C TIOMOINBIO (QOpMYJIbl WM Tpaduka),
41 | KourponbHas padora Ne3 1o 1 o0Janaromux 3aJaHHBIMU CBOMCTBAMH (HaIlpUMep, OTPAaHUUYEHHOCTH). Pa3bsiaCcHATH CMBICI
Teme «CTeneHHast YHKI» MEPEYHCICHHBIX CBOMCTB. AHAIM3UPOBATH MOBEACHUE (DYHKIMN HA Pa3IMYHBIX y4acTKax
o0jacTu oOmpeseNeHusi, CPaBHUBATh CKOPOCTH Bo3pacTaHus (yObIBaHUS) (QYHKIHM.
dopmynupoBaTh ONMpEENICHHs TIEPEUNCICHHBIX CBOMCTB. Pacrmo3HaBaTh paBHOCHIIBHBIE
npeoOpa3oBaHus, MpeoOpa3oBaHUs, MPHUBOIANINE K ypaBHEHHUIO-CIENCTBUIO. Pemarh
MPOCTEUIINE HWppAIMOHATIbHBIE YPaBHEHUS, HPPALMOHAIBHBIE HEPABEHCTBA M HX
cuctembl. PacriosHaBaTh Tpaduku U CTPOUTH IpadUKH CTETIEHHBIX (DYHKUIUN, UCTIONB3YS
rpadonocTpouTeny, M3ydarb cBoicTBa (yHKUMN 1o ux rpaduxam. dopMyrnpoBarhb
TUIIOTE3bl O KOJIMYECTBE KOpPHEW ypaBHEHMH, COAEp)KAIIMX CTENEeHHble (DYHKIUH, U
MPOBEPATh UX. BpIMONHATH mnpeoOpazoBaHusl TIpadUKOB CTENEHHBIX (QYHKIIMA:
napajuleNIbHbI MEpeHoc, pacTskeHue (ckaThe) BAONb OCH OpJAMHAT (IIOCTPOEHHE
rpadMKOB C MOAYJISAMH, OCTpoeHHe rpaduka oOpatHoi pyHkuK). [IpumensTs cBoiicTBa
CTETIEHHOW (YHKIIMM TIPH pEHICHWH TPHUKIAJHBIX 3a7a4 W 3a1a4 IOBBIINICHHON
CJIO’KHOCTH.
I'JIABA II. 17 OOBACHSATH, YTO TAKOE:
IMepneHIUKYJISIPHOCTH — TepPIEeHINKYIISPHBIE TTPSIMBIE,
NPSIMBIX M IJI0CKOCTeH — NEepIEeHIUKYIISPHbIE MPsIMas U TIIOCKOCTb, JIBE MEPECEKAIOINECcs TIOCKOCTH;
§1.Ilepnenouxynapnocmo — TEePIEHINKYJIISP, OMYIIEHHBIN 13 TaHHON TOYKH Ha TaHHYIO TUIOCKOCTh, OCHOBAaHHE
NPAMOU U NAOCKOCMU. NepIIEeHNKYIISPA;
42 | llepneHIUKYISIpHBIE TIPSIMBIE B 1 — HaKJIOHHAsI, OCHOBAHUE M TTPOCKITHS HAKIIOHHOM;
IPOCTPAHCTBE. — PACCTOSIHUE OT TOYKHU JI0 TIIOCKOCTH, OT MPSAMOH 0 MapajienbHON el MpsaMoil, MexTy
43 | [NapannensHbIC TIPSMBIE, 1 napajuieIbHBIMA TUTOCKOCTSIMH,
TIEPIEHUKYIISAPHBIE K — 00U MepHueHIUKYISAP ABYX CKPEIIHUBAIOLINXCS MPSAMBIX U PACCTOSHUE MEXKIY
TUIOCKOCTH CKPEIIMBAIOIIUMUCS PSIMBIMHU.
44 HpI/I3HaK MePHEHANKYISIPHOCTH 1 cDOpMy.]'II/IpOBElTIn M JI0OKa3bIBATb TCOPEMEI O:
TIPSAMO¥ M TITOCKOCTH — JIBYX NIEPECEKAIOIINXCS MPSIMBIX, apAJUICIbHBIX ABYM NEPIIEHIUKYISIPHBIM MPSIMBIM;
45 | Teopema 0 MPSIMOIA, 1 — IpU3HAKE NePIECHANKYISIPHOCTH NPSIMOM U TIIOCKOCTH;




NEPIEeHIUKYIAPHON K
IJIOCKOCTH

46-47

Pemenue 3ana4 no teme
«lepneHIUKyIAPHOCTD
IPSIMBIX»

§2. Ilepnenouxynsp u
HAKNOHHAS. Y201 medcoy
NPSIMOU U NIOCKOCMbIO.

48

Paccrosnue ot Touku 710
ITIJIOCKOCTH.

49

Teopema o Tpéx
MIEPIICHINKYIISIpax

50

Yron mexay npsamMou u
IIIOCKOCTBIO

51-52

Pemenue 3a1a4 mo reme

((HepHeH)II/IKYJ'IHp K HaKJIOHHAasa»

$3. /lsyepannuiii yeon.
Ilepnenouxynaprnocmo
njiockocmeu

53

JIByrpaHHBIN yrouI.

54

[Ipu3Hak nepneHauKyIspHOCTH
JIBYX TIJIOCKOCTEMH

55

[IpssMoyronbHBII
napauleJIenunes

56-57

Ypok 060011eHus u
CHUCTEMaTU3alliU 3HAHUH.

58

KonTtponsHas padora Ne4 o
teMe «llepnenauKysipHOCTh
IPSIMBIX U IIJIOCKOCTEN»

— CBOMCTBaxX NEPHEHIUKYIAPHBIX IPSIMON U INIOCKOCTH;

— TPpEX NEPIECHAUKYIIApax;

— IPHU3HAKE NEPIEHIUKYIIPHOCTU INIOCKOCTEN.

DopMyITupoBaTh U JOKA3bIBaTh YTBEPXKICHHE 00 00IIEM MEePIEeHINKYISIPE IBYX
CKPEIIMBAIOIINXCS NPAMBIX. Pemars 3a1a4y Ha BEIYNCICHHUE U JOKA3aTENIbCTBO,
HCIIOJb3Ysl U3YYCHHBIE CBOMCTBA U TEOPEMBI.

3. loka3zarenbHasi pyHKIUSA

11

59-60

[TokazaTenpHas GyHKIUSA, €€
CBOWCTBA U rpaduK

61-63

[TokazarenbHblEe YpaBHEHUS

ITo rpadukam mokazaTebHOU (DYHKIIMU OMMMCHIBATh €€ CBOKWCTBA (MOHOTOHHOCTb,
orpaHu4eHHOCTh). [IpuBOANTE MpUMEpHI OKA3aTeNbHON PYHKINH (33 1aHHOM C
TOMOTIIBIO (hOPMYJITBI WK Tpaduka), 00IaaaroIIei 3aJaHHBIMU CBOMCTBaMHU (HaIIpuMeD,
OTPaHUYEHHOCTH). Pa3bsICHATH CMBICI TIEPEUNCIICHHBIX CBOMCTB. AHAM3UPOBATh




64-66 | [Toka3aTenpbHbIC HEPABEHCTBA 3 noBeieHre (DYHKIMI Ha pa3IMYHbIX ydacTKaxX 00JIaCTH ONpeIesieHUs], CPaBHUBATh
67 | Cucrembl HOKa3aTeIbHbBIX 1 CKOpOCTH Bo3pacTanus (yObiBanus) GyHKuu. GopMyIHpOBaThH OMpEaeIICHUS
YPaBHEHMI U HEPABEHCTB NepEeYMCICHHBIX CBOMCTB. Perare npocreiiine nokasaresbHble ypaBHEHNs, HEPABEHCTBA
U MX CHCTeMBI. Pemarh rmoka3ateiabHble YpaBHEHHS METOJAMH Pa3JIOKEHUS Ha
68 | Ypok 0600mienus u 1 MHOKHUTEIH, CIOCOOOM 3aMeHbl HEM3BECTHOTO, C UCIIOJIb30BAaHUEM CBOMCTB (DYHKIUH,
CHCTEMaTH3alluy 3HAHHH. pelaTh ypaBHEHHs, CBOJISIIMECS K KBaAPAaTHBIM, HPpAlHOHATILHBIM. Pemath
69 | KonrposabsHas paboTa Ne5 1o 1 I0Ka3aTeIbHbIE YpaBHEHUs, IPUMEHSS pa3IuuHble MeToIbl. Pacrio3HaBaTh rpaduku u
teme «IlokazarenbHas CTPOUTH TpaduK MOKa3aTeTbHON (PYHKIINHU, UCIIOIB3YS TPadOIIOCTPOUTEINH, U3YIaTh
pyHKIMI» cBoiicTBa GpyHKIMH 110 rpadukaM. GopMyIMpoBaTh TMIIOTE3bI O KOJIMYECTBE KOPHEH
yYpaBHEHHI, COACPIKAIINX MTOKA3aTEIbHYIO (DYHKINIO, X TIPOBEPATH UX. BHIOIHSTD
npeoOpa3oBaHus rpaduka nokazaTelbHOU(YHKIIMN: TapaljIesIbHbINA IIepeHoc,
pacTsbkeHne (CxaTue) BI0JIb OCH OpAMHAT (TIOCTPOCHUE TPahUKOB C MOIYIISIMH,
noctpoeHue rpadpuka oopatHoit pyHkuun). [lpumeHaTs cBolicTBa oKa3aTeaIbHON
(YHKINY TpU peHICHUH MPHUKJIAIHBIX 337a4 M 33]1a4 TOBBIIICHHON CJIOXKHOCTH.
4. Jlorapugmudeckast 14
dyHkuusn
70-71 | Jlorapudmer 2 BrimonuaTe npocreiiimume npeodpazoBaHus J0rapuPpMHUUECKUX BbIpAXKEHUI ¢
HCIOJIb30BAaHUEM CBOMCTB Jlorapu(pmoB, ¢ moMoIbio popmyn nepexona. [lo rpapuky
72-73 | CoiicTBa jorapudpmon 2 aorapupmMuueckoi (yHKIIMU OMUCHIBATh €€ CBOWCTBA (MOHOTOHHOCTh, OTPAHUYEHHOCTb ).
74 | lecaTnyHblE W HaTypalibHbIC 1 [TpuBoaUTE IpUMEPHI JToTaprPMUYECKON HYHKIMH (3aJaHHOU € TTOMOIIBIO (POPMYJIbI UITH
Jorapudmel rpaduka), obianaroieit 3aJaHHBIMU CBOMCTBAMU (HApUMep, OTPAaHUYEHHOCTH).
75-76 | Jlorapudgmuueckas QyHKIMS, €€ 2 Pa3bsICHATH CMBICT IEPEYNCIIEHHBIX CBOMCTB. AHAIM3UPOBATh MOBEIEHNE QYHKIIMI Ha
CBOICTBa U rpaduk pa3IUYHBIX y4acTKax 00JIaCTH ONpe/eIeHNUs, CPaBHUBATh CKOPOCTH BO3pACTaHUS
77-79 | Jlorapudmudeckue ypaBHEHHS 3 (yOwiBanus) pyukauii. opmynupoBaTh onpeeeHus IepeuncieHHbIX CBOUCTB. Pemarh
80-81 | Jlorapudmudeckne HepaBeHCTBA 2 MpOCTENIIIHE JTorapu(pMUIECKre YpaBHEHHUS, JIorapu(pMuIecKre HepaBeHCTBA U X
82 | Vpok 0Go6uieHus 1 1 cucTeMbl. Pemarh norapudmMudeckue ypaBHEHHs pa3IMuyHBIMU MeTo1aMu. Pacrio3HaBaTh
CHCTeMATH3aIliK 3HAHMIA. rpaduKu ¥ CTPOUTH IpaduK JorapuGMuaeckoit GyHKIUH, UCTIOIb3Ys TPaornoCTpOUTENH,
83 | Konrponbras paGora Ne6 1o 1 M3y4aTh CBOMCTBA (QYHKIMH 10 TpaduKaM, GopMyIupOBaTh THIIOTE3bI O KOJINYECTBE
teme «Jlorapudmuaeckas KOpHEH ypaBHEHUH, coepxKalux JorapupmMuyeckyro GyHKIHIO, U IPOBEPSTH UX.
DyHKLH» BoinonusaTe npeobpazoBanus rpaduka sorapu@mMuueckoil GyHKIMH: apaijiebHbIi
NIEPEeHOC, pacTshKeHHE (C)KaTHe) BAOJIb OCH OpAMHAT (IOCTPOSHHE TPAPHUKOB C MOAYIISAMH,
noctpoeHue rpadguka ooparHoi pyHkuun). [I[pumMeHsaTh cBOKCTBA JTOTapu(PMHUIECKOM
(YHKIMU TpU peHIeHUH MPHUKJIAIHBIX 33/1a4 M 3a]1a4 TOBBIIIEHHON CII0KHOCTH.
I'JIABA |1l. MHOTOrpaHHUKH 12

1. Tlonamue mHo2oepanHuKa.

OOBACHSATH, YTO TAKOE:




Ilpusma

— JIBYTpaHHbBIN yroj, rpanu u pédpa IBYrpaHHOrO yria, JUHEHHBIN yro ABYrPAaHHOTO

84 1 yria;
[ToHsATHE MHOTOTPAHHUKA. N . . .
— TPEXTPAHHBIA U1 MHOTOTPAHHBIN YIJIbI, UX AJIEMEHTHI,
85 | Ilpuszma 1 — MHOT'OTPaHHUK U €T0 3JIEMEHTHI;
$§2. Hupamuoa — BBINYKJIbIM U IPaBUJIbHBIM MHOTOIPAaHHUKH;
86 | [upamwuna. [IpaBunbpHas 1 — pa3BEPTKAa MHOTOTPaHHUKA,
nupamua.
— Tpu3Ma U €€ 3JIEMEHTHI, OOKOBasi TOBEPXHOCTH U TIOJHASI TOBEPXHOCTH MPU3MBI,
87 | Yceuénuas nupamuza 1 npsiMasi ¥ HaKJIOHHAs TIPU3MBI, IPaBUIIbHAS IIPU3MA;
— napaJuiesienunea, IpoTUBOoJIeKAIllMe TPaHU MapajlieNenuIe a, NpsIMOyroabHbIN
88-89 | Pemrenue 3a1a4 1o Teme 2 napasiesienune] 1 Kyo, TMHeHHbIe pa3Mepbl PSIMOYTOJIBLHOIO HapaljieNenune/a;
«ITpusma. Inpamugay — nUpamuia u e€ 3JeMEeHTHI, IpaBUiIbHAs IUpaMU/Ia, TETPAdAP, yCeUEHHAs IUpaMKIa;
§3. Ipasunvnvie —IIpaBUIIbHBI MHOTOTPAHHUK.
MHO202DAHHUKU DopMyIUpOBaTh U JI0Ka3bIBATh TEOPEMBI:
90 | CummeTpus B IPOCTPAHCTBE. 1 — O IIPOTHBONONOXKHEIX IPAHAX M 1MAaroHa/X Napallenenuie/a;
91 | [loHATHE NPaBUIBHOTO 1 — HTO KBajpat 000 AMaroHaiM NpsMOYroNbHOIo NapajUIeNeieia paBeH CyMme
MHOTOrPAHHHKA KBaJIpaTOB TPEX €ro U3MEPEHMUI; )
92 | DremenThi cuMMeTpHH 1 — YTO IJIOCKOCTb, NepeceKarolias NupaMuay U napauieiabHas €€ OCHOBaHUIO, OTCEKAeT
IIPABHJIBHBIX MHOTOTPaHHUKOB HOHO?HYIO IHpamMuny;
93-94 | Ypoxk 00001eHus u 2 — Jfiuepa.
CHUCTEMaTU3aIM1 3HAHNH. YMETE BEMHCIATS: .
95 | Konrponbaas pabora Ne7 1o 1 — OOKOBYIO TOBEPXHOCTb MPSIMOi TPH3MBL;
TeMe «MHOTOrPAHHHK) — OOKOBYIO ITOBEPXHOCTb MTPaBHIIBHON MUPaAMUIbI.
3HaTh NMATh TUIOB MPABUIBHBIX MHOTOTPAHHUKOB.
N306paxaTs, 06003HaUaTh M pacno3HaBaTh Ha YEPTEKAX U3YUE€HHbIE MHOTOIPaHHUKH,
WJUIIOCTPUPOBATh UX CBOMCTBA, CTPOUTH MX ceueHus. Pemars 3amaum.
6. Tpuronomerpuyeckune 18 IlepeBouTh rpagyCcHYIO MEPY B paJiMaHHYI0 U 00paTHO. HaxoauTh Ha OKpy>KHOCTH
dopmyanbl MOJIO)KEHUE TOYKH, | COOTBETCTBYIONIEH JAaHHOMY JIEUCTBUTEIbHOMY uuciay. Haxonuts
96 | PagmanHas mepa yria. 1 3HAKU 3HAYEHUI CUHYCA, KOCUHYCA, TAHI'€HCA YKCIIa. BRIABIATE 3aBUCUMOCTD MEXTY
97 | [loBOpPOT TOYKM BOKPYT Hauaia 1 CHUHYCOM, KOCHHYCOM, TAHT€HCOM OJIHOTO M TOTO0 k€ yria. [I[pumMeHsTh naHHbIe
KOOpJIMHAT 3aBUCHMOCTH JIJISl I0Ka3aTeIbCTBA TOXK/IECTBA, B YaCTHOCTH HA ONPEAETIEHHBIX
98 | Onpenenenue cuHyca, KOCUHYyCa 1 MHoOkecTBax. [IpuMeHATh npu peoOpa30BaHUAX U BEIYMCICHUSIX
¥ TAHT€HCA YIJa (opMyIIBI CBSI3U TPUTOHOMETPHUECKUX (DYHKIIMIA YTJIOB a U a —a , (POPMYJIbI CIIOKEHHUS,
99 |3HakM cHHyca, KOCHHyca | 1 (opMyIIbl IBOMHBIX U MOJOBUHHBIX YIIOB, (POPMYJIBI IPUBEACHHUSI, (POPMYIIBI CYMMBI U

TaHrc¢Hca

Pa3sHOCTHU CUHYCOB, CYMMBI U pa3HOCTU KOCUHYCOB, ITPOU3BCACHUA CUHYCOB U KOCUHYCOB.




100- | 3aBUCHMMOCTb MEX]ly CHHYCOM, 2 Jloka3pIBaTh TOKECTBA, IPUMEHSS PA3IIMYHBIE METO/IbI, UCIIOJIB3Ys BCE U3yUEHHBIC
101 | kocHMHYCOM M TaHT€HCOM OIHOTO ¢dopmyisl. [IpuMeHATs BCe N3yd4eHHBIE CBOWCTBA U ()OPMYJIBI IIPU PEIICHUH PUKIIATHBIX
Y TOTO XK€ yria 3a/1a4 ¥ 3a]1a4 [TOBBIIIEHHON CI0KHOCTH.
102- | TpuroHomerpuyeckue 2
103 TOXIIECTBA
104- | CuHyc, KOCHMHYC ¥ TaHIEHC 2
105 | yrmoB o u —a
106 | @opmyIibl CIOKEHUS 1
107- | CuHyc, KOCHMHYC M TaHI€HC 2
108 | mBoiiHOTO yria
109- | ®opmyiibl IpUBEICHUS 2
110
111 | Cymma U pa3HOCTh CHHYCOB U 1
KOCHHYCOB
112 | Ypox 0600meHus u 1
CUCTEMATH3aLMH 3HAHUH.
113 | KonrponbHas pabora Ne 8 mo 1
TeEME «Tpuronomerpuueckne
bopMyIBI»
7. Tpuronomerpuyeckune 10 YMeTp HaxoAuTh apKCUHYC, apKKOCHUHYC, apKTaHI€HC JEHCTBUTEIBHOIO YHCIHA.
YpPaBHEHUA [IpuMeHATH CBOWCTBA AapKCHHYCa, ApKKOCHHYCA, AapKTaHreHca uyucna. [IpuMeHsaTs
114- | YpaBHeHue cOS X = a 2 (hopMyIBI TSl HAXOXKICHHSI KOPHEH ypaBHEHUN COSX =a, SinX =a, tgx =a. YMeTh peliaTh
115 TPUTOHOMETPUYECKUE YPABHEHHUS: JIMHEHHbBIE OTHOCUTEIIBHO CHHYCA, KOCHHYCA, TAHTE€HCa
yria (4ucia), CBOJSIIMECs K KBaJpaTHBIM U APYTUM anre0pandeckuM ypaBHEHHSIM 1OCIIe
3aMEHbl HEU3BECTHOTO, CBOJSIIMECS K MPOCTEHIINM TPUTOHOMETPUUYECKHM ypPaBHEHUSIM
116- | YpaBHeHue Sin X = a 2 IIOCJIE PA3JIOKEHHUS] HA MHOXHUTENU. Pemate onHOpoAHbIE (TIEPBOl M BTOPOM CTEINEHM)
117 YPaBHEHHsI OTHOCHUTEIIBHO CHHYCa M KOCHHYCA, a TakKe CBOJIAIIMECS K OJHOPOJHBIM
ypaBHEHUsAM. lcronb3oBaTh METOJ BCIIOMOTraTeNbHOro yria. IlpuMeHsaTs wmeron
MPEABAPUTEIIBHON OLICHKM JIEBOW M MPAaBOM 4YacTed YpaBHEHHs. YMETb NPHUMEHSITh
118- | VpapHenue tg X = a 2 HECKOJIBKO METOZOB IIpUM pEIIEHUU ypaBHEHUs. Pemiate HECIOXKHBIE CUCTEMBI
119 TPUTOHOMETPUYECKUX YpaBHEHUW. Pemiarh TPUrOHOMETPUUECKHE HEPABEHCTBA C
120- | PemieHne TPUTOHOMETPUYECKHX 2 MOMOIIbIO €TUHUYHON OKPYXKHOCTH. [IprMeHSTh Bce M3ydeHHBIE CBOMCTBA U CIOCOOBI
121 | ypaBHeHuii pELICHNs TPUTOHOMETPUYECKUX YPaBHEHUH M HEPABEHCTB IIPU PEILICHUU IPUKIIATHBIX




122

Ypoxk 06001eHUS 1
cucTeMaTU3allii 3HAaHUH.

3aJa4d U1 3aJa4 MMOBBIIICHHOMN CIIOKHOCTH.

123 | KontponpHas pabora Ne 9 mo
TEMe «Tpuronomerpuueckue
YpaBHEHHUS»
8. Tpuronomerpunueckmne o rpadukam GyHKIMI ONUCHIBATH X CBOMCTBA (MOHOTOHHOCTb, OTPAaHHYEHHOCTb,
pynkunu 4ETHOCTh, HEYETHOCTD, TEPUOINYHOCTD). [IpuBOANTE IpUMeEpH! QYHKIUH (3a1aHHBIX C
124 | Obnactb onpeeIeHus u MTOMOIIIBIO (hOPMYITBI HITH TpaduKka), 00JIaaroIMX 33 JaHHBIMU CBOMCTBaMH (HarpuMep,
MHO>KECTBO 3HaYEHUI OTPaHUYEHHOCTH). Pa3bsCHATH CMBICT IEPEYNCIIEHHBIX CBOMCTB. 300paxaTs rpaduku
TPUTOHOMETPUYCCKHUX (PYHKITHIA CJIOHBIX (PYHKIIHIA C TIOMOIIBIO TpadoImoCTpoOUTeNeH, OMUCHIBATh X CBOKCTBA. PemaTh
125 | YerHOCT®D, HEYETHOCTb, MPOCTEHIINE TPUTOHOMETPUYECKUE HEPABEHCTBA, UCTIONB3Ys rpapuK HYyHKIUH.
HEPHOANIHOCTD PacnioznaBath rpaduku TPUrOHOMETPUUECKUX (PYHKIMM, Ipauku 0OpaTHBIX
TPUTOHOMETPUIECKUX (DYHKIHI TPUTOHOMETpHUECKUX (yHKIMHA. [[puMeHsITh U JOKa3bIBaTh CBONCTBA OOPATHBIX
126 | CaoiicTBa (yHKIMH Y = COSXH TpUrOHOMETpHUYeCcKHX (yHKIUH. CTpouTh rpaduku 3JIeMEeHTApHBIX (DYHKIIUN, HCIIOIB3YS
eé rpaduk rpadonocTpouTeNy, U3y4aTh CBOMCTBA 3JIEMEHTAPHBIX (QYHKIIUI 10 UX rpaduKam,
(hopMyIIMpOBaTh TUIOTE3bI O KOJIMUYECTBE KOPHEN ypaBHEHUH, CoAepKaIINX
3JIeMEHTapHbIE (PYHKIUH, U TIPOBEPSTH
127 | CoiicTBa (yHKIHH Y =SinXn ux. BeimonHATh npeodpazoBanus TpadUKOB JIEMEHTAPHBIX (PYHKITUN: TTapaJlIeTbHBIHN
e€ rpaduk MePEeHOC, pacTsbKeHHe (CokaTHe) BAOIb OCH OpAMHAT. [IpuMeHsATh Ipyrue 3JeMeHTapHble
CHoco0bI TOCTPOEHUs TpaUKOB. YMETh IPUMEHSTh Pa3IN4HbIE METO/IbI I0Ka3aTEIbCTB
128 | CpoiictBa ¢yHkumu Y =1tgXwu HCTHHHOCTH
e€ rpauk
IToBTOpEHHUE M pelieHue 3a1a4
no ajredpe u HaYaJIamM
aHaJImM3a
129 | [ToBTOpEHME O TeMaM
«JleiCTBUTEIbHBIC YHCIIA.
CrenenHas QyHKIHS»
130 | IToBTOpEHHE IO TEeMaM
«[TokazaTenpHas QyHKIUS.
Jlorapudmuueckas QyHKIMD»
131 | [ToBTOpEHHE IO TeMaM

«Tpuronomerpuueckue

bopMybI.
Tpuronomerpuyeckue




YpaBHEHHUS»

IloBTOpPEHME TEM O
reoMeTpuu

132

[ToBTOpEeHue no teme
«[TapannenbHOCTh NPAMBIX U
IIJIOCKOCTEN»

133

[ToBTOpenue no reme
«llepneHIUKYIAPHOCTH NPSIMBIX
1 TIJIOCKOCTEH»

134

IToBTOpEHME 11O TEME
«MHOrOrpaHHHUKN»

135

IIpomeskyTOouHas aTTEeCTALMSA.
HroroBast KOHTPOJIbLHASA
pabora

136

WToroseiil ypok

Hroro

136




11 knacc (AJTUMOB, ATAHACSIH)

Ne Tema Konungectso XapakTepuCTHUKa OCHOBHBIX BHJIOB YU€OHOH EATEIbHOCTH Jara
4acoB
ITpousBoaHas u ee 16 [TIpuBoaAUTE TPUMEPHI MOHOTOHHOM YMCIIOBOM MOCIIEI0BATENBHOCTH, UMEIOLIEN
TeOMETPHYECKHI CMBICII npenen. BeraucnaTe npeensl nocine10BaTeIbHOCTEN. BBIICHATS, SBIIAeTCS 1
1-2 | IIpousBonHas 2 MOCTIeIOBATENBHOCTD cXoasmeiics. [lpuBoanTs npuMeps! GyHKINHN, SIBISIOLIIXCS
3-5 | [IpousBoaHas cTerneHHoN GyHKIIUN 3 HEIPEPBIBHBIMU, UMEIOIIUX BEPTUKAIBHYIO, TOPU30HTAIIBHYIO aCUMIITOTY. 3alUChIBAaTh
6-8 | [IpaBwia quddepeHnnpoBaHUsI 3 ypaBHEHHE KaXJIOW U3 ATUX aCHMITOT. YMETh 10 TpapuKy HYHKIIMH ONPEeNIiTh
9-11 | IlpousBoaHbBIC HEKOTOPBIX 3 MIPOMEKYTKHU HEITPEPBIBHOCTU U TOYKH PA3PBIBA, ECIIU TAKUE UMEIOTCA. Y METh
3JIEMEHTAPHBIX (bYHKHI/Iﬁ JAO0Ka3bIBaTh HCIPCPBLIBHOCTH (bYHKIII/II/I HaXOI[I/ITB erIOBOfI KOB(bq)HHHGHT
12-14 | I'eomeTpuueckmii CMBICT 3 KacaTeJbHOU K rpaguKy QyHKIMHU B 33laHHON Touke. HaX0AuTh MTHOBEHHYIO
TIPOM3BOIHO CKOPOCTbH JIBIDKEHUSI MAaTEPUAITBHON TOYKH. AHAITM3UPOBATH MOBEACHUE (DYHKITUN HA
15 | Ypok 0606meHus 1 1 pa3IMYHBIX y4acTKax 00JIACTH ONpE/IeIeHNUs, CPABHUBATH CKOPOCTH BO3pACTAHUS
CHCTEMATU3allUY 3HAHMIL. (yOwiBanust) GyHKIMH. HaxoanTh MpOU3BOAHBIE JIEMEHTAPHBIX (QYHKIHHA.
16 | KourpomsHas pa6ora Ne 1 mo Teme 1 HaxoauThs npon3BoHbIE CyMMBI, IPOU3BEACHUS U YACTHOTO JABYX (DyHKIIH,
«IIpon3BoaHAS» MpOoU3BOJIHYIO clokHOM PyHKIMny =f (kx +b). OOBSICHATH U WILTIOCTPUPOBATD
MIOHATHE ITpeiesa MoCcIe0BaTeNbHOCTH. [ IpuBOIUTS IpUMEPHI OCIIEI0BATENBHOCTEN,
HMMEIOIIUX MPpesie] U He UMEIOIIMX TMpefes U He uMerolux npejaena. [lonbp3zoBaTbest
TEOPEMOM O Mpezesie MOHOTOHHOM OIpaHUYEHHOH MOCIE10BaTEIbHOCTH BBIBOAUTD
(hopMyJIbI UTMHBI OKPYKHOCTH U IIomaan kpyra. OObSCHATH U WILTIOCTPUPOBATh
NoHATHE npenena GyHKuuu B Touke. [IpuBoauTs npumeps! (yHKIMN, HE HMEIOIUX
npezesa B HEKOTOpoil Touke. Beruncnsates npenens! GyHKIuN. AHaIU3UpOBaTh
noBe/ieHHe (PYHKIMN Ha pa3IMYHbIX yyacTKax obyacTu onpenenenus. Haxoaurs
acUMNTOTHL. BeruncnsaTs npupaiienue GyHKIuK B Touke. COCTaBIsATh U UCCIIE0BATh
pa3HOCTHOE OTHOIIEeHNE. HaxoauTe npeaen pa3HOCTHOTO OTHOIIEHU. Braucisate
3HaYeHHUE MPOU3BOJAHON PYHKIIMU B Touke (10 onpeseneHuto). Haxoautes yriosoit
KOA(QPHUIMEHT KacaTelbHOU K rpaduKy (YHKIIMU B TOUKE € 33JaHHOM aOCLIUCCON.
3anuchIBaTh ypaBHEHHE KacaTeabHOU K rpaduky GyHKIUH, 3aJaHHON B TOUKE.
HaxoauTe mpou3BOHYIO CIIOKHON (hyHKIIMH, 00paT-
HOM QyHKuMU. [IpUMEHATH MOHSTHE TPOU3BOIHON MPH PEIICHUH 3a/1au.
HnauHap, KOHYC U map. 15
17 1 OOBACHSATH, YTO TAKOE:
[TonsTne unnuHapa.
— OWJIMHAP U €r0 IEMEHTHI, IUIMHIPUIECKAs IOBEPXHOCTh, OCEBOE CCUCHUE
18-19 | [Inomaap MOBEPXHOCTH UIHH]IPA 2 WJIH]IPA;




20 1 — MpHU3Ma, BIUCAHHAS B LIUJIMH/P, OUCAHHAs OKO-
[TonsTue Konyca. .
J10 HMJIMH]IPA,
21-22 | Ilnomaas NOBEPXHOCTH KOHYCa 2 — KacaresbHas IIIOCKOCTh K HUIHUHPY;
23 Y ceueHHbI KOHYC 1 — KOHYC U €r0 3JIEMEHTHI, IPSIMOK KOHYC, KOHUYECKAs! IOBEPXHOCTh, YCEUEHHbIN
24-25 2 KOHYC,
Cdpepa 1 map — [MpamMK/ia, BIMCaHHAas B KOHYC, OIIMCaHHAasi OKOJIO KOHYCa;
26 B3anMHoe pacnionoxxenue chepbl u 1 — KacaTe/bHasl MJI0CKOCTh K KOHYCY;
IUIOCKOCTH. — m1ap u cdepa, KacaTellbHas TIOCKOCTb;
27 1 — MHOTOTPaHHUK, BIIUCAHHBIN B I1ap, OMMCAHHBIN OKOJIO I1apa;
KacatenpHad II0CKOCTS K chepe. — BHYTPEHHSIS U TPAHUYHASI TOYKU (PHUTYPBI, 00J1aCTh, 3aMKHYTasi 00JIaCTh, TEIIO,
28-29 2 MTOBEPXHOCTH TEJA.
[Tnomane chepsr )
DopMyIMpOBaTh U JI0KA3bIBATh TEOPEMBI O:
30 | Ypok 00001eHNs u 1 — CCUCHMH IIapa MIOCKOCTHIO;
CUCTEMATH3allMK 3HAaHUN — IUIOCKOCTH CHMMETPHUH U [IEHTPE CUMMETPHH 11apa;
31 KonTposnbHas pabota Ne2 mo teme 1 — KacaTeJbHOM IIJIOCKOCTH K 11apy;
«unuHap, KOHYC U Iap» — 0 JINHUU TIepeceveHus IByx cdep.
N306paxaTs, 0003HaUaTh M pacCMO3HABATh HAa YEPTEKAX U3YUCHHBIE TEJIa BPAIICHHUS,
WJUTIOCTPUPOBATH UX CBOMCTBA, CTPOUTH UX CEUECHHUS.
IIpuMeHeHne TNPOM3BOAHOM K 10
HCCJIEIOBAHNIO (PYHKIMH
32-33 | Bospacranue u yObIBaHUE 2 HaxoauTh BTOpYIO IPOU3BOJIHYIO U YCKOPEHHE MPOIEcca, OMMCHIBAEMOT0 C ITOMOIIBIO
byHKIIMHN ¢dbopmyIbl. HaxoIuTe MpOMEKyTKH BO3pacTaHusl U YObIBaHUS (DYHKIIUU.
34-35 | DkcrpeMyMbl QYHKIIUT 2 Jloka3bIBaTh, 4TO 3aJjaHHast PyHKIMS Bo3pacTaeT (YObIBaeT) Ha yKa3aHHOM
36-37 | [IlpumeHeHue  TPOU3BBOJHOM K 2 nmpoMexyTke. HaxoauTh TOUKM MHHUMYyMa 1 MakcuMyMa GyHKIUU. HaxomuTs
HOCTPOCHUIO rpauKOB (PyHKIIHI HauOoJblIee U HaMMEHbIIee 3HaYeHNs (yHKIMU Ha oTpe3ke HaxonuTs Hanbosbliee u
38-39 | Haubonpiiee W HauMEHbIIEe 2 HauMeHblIee 3HaueHus: GyHKuuu. MccnenoBaTh GyHKIUIO C TOMOIIBIO TPOU3BOAHON 1
3HauCHUS (YHKITUU cTpouTh €€ rpaduk. [I[pumMeHsITh MPOU3BOAHYIO IIPU PEILIEHUU TEKCTOBBIX,
40 | Ypok 060611eHus U 1 reOMETPHUECKUX, PU3NUYECKUX U APYTHX 33734
CHCTEeMaTU3alliy 3HAHU.
41 | KonrponwHas pabora Ne 3 o teme 1
«IIpumeHeHnEe  NIPOU3BOAHOU K
WCCJICIOBAHMIO (DYHKITHI
O0beMblI TeJ 18
42 | Ilonstne 06bEMa 1 O06bemM MpAMOYTOIBLHOTO mapajuienenunena. O0beMbl TPSIMOW MPU3MBI U IFJIMHJIPA.




43-44 | O6beM MPSMOYTOJIBHOTO 2 O0BEeMBIHAKIIOHHOUITPU3MBI, TUPaMUIBIMKOHYca. O0BeMInapantuionaabchepsl. OobemM
napaienenuneaa BIIIIAPOBOTOCEKTOPA,IIAPOBOTOCETMEHTA U IIAPOBOTO CIIOSI.
45-46 | O6beM npsIMOI TTPU3MBI 2 OcHogHas yenb — BBECTH TIOHATHE 00beMa Tella U BBIBECTH (POPMYJIBI JIsl BBIYUCIICHUS
47-48 | O6bemM nuIMHIpa 2 00BEMOBOCHOBHBIXMHOTOTPAHHUKOB UKPYTJIBIX TEJ,U3YUYCHHBIX BKYPCECTEPEOMETPHH.
49 | BelunciieHue 0O0BEMOB TeEIl C 1 [lonsiTne oObeMa Tena BBOJIUTCS AHAJNOTMYHO TOHATHIO IUIOLIAAM  IUIOCKOM
TIOMOILBIO OIPEIEIEHHOTO ¢burypsr. QopMyIHpyIOTCS OCHOBHBIE CBOWCTBA 0OBEMOB W Ha UX OCHOBE BBIBOJUTCS
MHTErpaja dbopmyia
50 O0beM HaAKIIOHHOM MPU3MBI 1 00BEMaNPSIMOYTOJILHOTONIapaJUICIICIIHIIE 1a,a3aTEMIPIMORTTPH3MBIMIITHHIpa. DopmMy
51-52 | O6beM mupaMuIbI 2 TBI00BEMOBIPYTUX TEN BBIBOJSATCS C MOMOIIBI0 MHTETpalbHON (Gopmynsl. Dopmyna
53-54 | OGbeM KoHyca 2 o0beMa MapancroIb3yeTC s BBIBOAA()OPMYIIBI TUTOIAAHChEpH.
55-56 | O6wem mapa 2
57 | O06beM mapoBOro CETMEHTA U 1
IAPOBOTO CEKTOpa
58 Ypok 060011eHUS 1 1
CHCTEMaTU3allMH 3HAHUI
59 | KonrponbHas pabota Ned o Teme 1
«OO0BEMBI TEI»
HuaTerpan 16
60-61 | IlepBooOpazHas 2 Beraucnare npubamkEHHOE 3HAYEHUE TIIONIAIA KPUBOJIWHEHHOHN Tpareun.
62-64 | IlpaBuia HaXOXKJICHHS 3 Haxonute nepBoobpazubleyHKIMNA:Y =X p , rae p OR, y = sinx, y = cosx, y = tgx.
epBOOOPA3HBIX Haxomuth mepBooOpazusiedyakimid: f (x) +g(x), kf (x) uf (kx +b).
65-67 | ITmomann KPUBOJIHHEHHOM 3 BoruncnsaTe muomaaym KpuBOJIWHEHHON Tpamneuu ¢ nomoiuisio Gpopmynsl HeroroHa—
TpaIeuy U HHTErpa Jleitoruna. Haxoaute mpuOnnxEHHbIC 3HAYCHUSI MHTETPajoB. BeauciaTs miomnaib
68-70 | BolunciieHre HHTErPajoB. 3 KPUBOJIMHEWHOW TpaIeMu ¢ TOMOLIBIO HHTErPAJIA.
71-73 | BeruncneHue miomamiei ¢ 3
MIOMOIIIBI0 UHTETPAJIOB.
74 | Ypok 06001eHus u 1
CHCTEeMaTU3alliy 3HAHU.
75 | KontpospHas pabora Ne 5 mo Teme 1
«uTerpany
I'TABA VI. Bekrtopsl B 4
NPOCTPAHCTBE
76 | [lonsiTve BeKTOpa B MPOCTPAHCTBE. 1 [Tonnmars, 4TO B IPOCTPAHCTBE JII000I1 BEKTOp pasyiaraercs mo Tpém
77 ClioKeHue U BBIUUTAHUE BEKTOPOB. 1 HEKOMIUTAHAPHBIM BEKTOpaM, MIPUIEM €IMHCTBEHHBIM 00pa3oM.
78 YMHOKEHHE BEKTOPA Ha YHCIIO 1 PemraTe 3agaun Ha BEIYMCIICHHE, HAX0XKICHNUE M IOKA3aTEILCTBO




79 1 OOBACHATD, YTO TAKOE:

— JIEKapTOBa CUCTEMA KOOPAUHAT, OCH KOOPJIMHAT, HA4aJI0 KOOPAUHAT, KOOPAUHATHI
TOYKH

KomrutanapHbie BEKTOPBI. — BEKTOP, KOOPAUHATBI BEKTOPA;
— CyMMa U pa3HOCTb BEKTOPOB, IPOU3BEACHNUE BEKTOPA HA YHCIIO, CKAISIPHOE
IIPOU3BEJICHNAE BEKTOPOB;
— KOJUIMHEAPHbIE BEKTOPBI, KOMIUIAHAPHBIE BEKTOPBI;

I'naBa VII. MeTtoa koopauHat B 9

NPOCTPAHCTBeE.

80 | IlpsmoyrosbHas cuctema 1 KoopaunaTtsIToukunkoopauHaTeiBeKTOpa. CKaIsIpHOEPOU3BEICHUEBEKTOPOB. [{BUKEH
KOOpAMHAT B IPOCTPAHCTBE usl.

81 | KoopauHatel BeKTOpa 1 Ocnosnas yenv — cHOPMUPOBATh YMEHHE YYAIIUXCS MPHMEHSATh BEKTOPHO-
CBs3p MeXly KOOpAMHATaMHU KOOPJAMHATHBINMETO/ K PEIIECHUIO 3a/1ad Ha BBIYUCIICHUE YITIOB MEXAY NPSMBIMU U
BEKTOPOB ¥ KOOPJIMHATAMH TOYEK IIJIOCKOCTSIMU M PACCTOSHUMMEKTYABYMS TOUKaMU,0TTOYKH JOTUIOCKOCTH.

82 | Ilpocreiimue 3a1a4uu B 1 JlaHHBI pasfen sABIAETCS HENOCPEACTBEHHBIM IPOAOJKEHUEM IPEIbIIYILErO.
KOODJIMHATAX BBoauTcAnoHsaTHE NMPAMOYTOJIBHOW CUCTEMBI KOOPJAMHAT B MPOCTPAHCTBE, HAKOTCA

83 | YpaBuenue chepn 1 ONPEIEICHUAKOOPAUHAT TOYKM M  KOOPAMHAT BEKTOpa, PacCMaTpUBAIOTCA

84 VYron MEXy BEKTOPAMH. 1 HpOCTCI\/JIHH/IC 3aa4d BKOOpAMHATaXx. 3aTteM BBOJUTCS CKaJISIpHOC TIPOU3BIACHCHU
CkansipHO€E ITPOU3BEIEHUE BEKTOPOB, KpPaTKO MEPEUYMCISIOTCS erocBoiicTBa (0e3 10Ka3aTelbCTBa, MOCKOJIbKY
BEKTOPOB COOTBETCTBYIOIIIME JIOKA3aTeNbCTBA ObUIM B KYpPCEIUIAHUMETPUHM) M BBIBOISTCS

85 | BeIUKCIICHHE YITIOB MEXKITY 1 (dbopMysbl JUIA BBIYMCICHHS YIJIOB MEXAY ABYMS MPSAMBIMH, MEKIYNPSIMOH H
TIPSIMBIMHU ¥ TUIOCKOCTSIMH IUIOCKOCTBIO. JlaH Takke BBIBOJ ypPaBHEHUS IUIOCKOCTH M (OPMYJIbl PacCTOSHUS

86 | JlBroKeHMSL 1 OTTOYKHJIO IUIOCKOCTH. B KOHIIE paszena u3y4aroTcs ABUKEHUS B IPOCTPAHCTBE:

87 | Ypok 0606weHus 1 1 LIEHTpalbHasl CHMMETPHUA,0CEBasi CUMMETpPHUS, 3epKajibHasi cumMerpusi. Kpome toro,
CHCTeMATH3aIliN 3HAHHIA paccMOTpeHOnpeoOpa3oBaHUENOA00MS.

88 | KonrponbHas pabota Ne6 o Teme 1
«BekTopbi»

Kom0nnaropuka 7

89 [IpaBuiio nponsseneHus 1 [IpuMeHATH Npy pelIeHny 3a7a4 METO MaTeEMaTHIeCKO MHAYKIMH. [I[puMeHsITh

90 | IlepectaHOBKH 1 MIPABUJIO TIPOM3BEIECHUS MPH BBIBOJIE (POPMYJIBI YKcia repecTaHoBOK. Co3/1aBaTh

91 Pasmenienus 1 MaTeMaTUYeCKUE MOJICIH JIJIS PEIICHUST KOMOMHATOPHBIX 33724 C MTOMOIIBIO TT0IcCUéTa

92 CoueraHus U UX CBOMCTBA 1 YHUCIIa pa3MEILECHUM, IEpEeCTaHOBOK U codyeTaHuii. HaxoauTs 4nciio nepecTaHoBOK ¢

93 | bunom HeroToHna 1 MOBTOpEHUsIMU. PeraTte KoOMOMHATOpHBIE 3a/1a4H, CBOJAIINECS K MOACUYETY UuCIia

94 Ypok 060611eHns 1 1 coueTanuii ¢ moBTopeHusMu. [IpumensaTs popmyny 6mHoma Hetotona. [Ipu

CUCTEMATHU3alluy 3HAHUU.

BO3BCJICHUHU OMHOMA B HaTypaJIbHYIO CTCIICHb HAXOJUTH OMHOMHAJILHBIE




95 | KontpoasHas pabora Ne 7 mo teme 1 K02(hPUIMEHTHI MpU TOMOIIX TpeyroyibHuKa [Tackais
«KomOuHaTopuka»
JJIeMeHTbI TEOPUH BEPOSITHOCTEH 8
96 | CoObITHs 1 [TpuBOAUTE PUMEPHI CITyYalHBIX, JOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHH.
97 | KomOunaruu COOBITHH. 1 3HaTh onpesiesieHne CYMMBI U ITPOU3BEACHUS COOBITHI. 3HATH ONpeiesieHue
[TpoTHBOIOIO)KHOE COOBITHE BEPOSITHOCTH COOBITHS B KJIACCUYECKOM MOHUMaHUH. [IpUBOINTE pUMeEphI
98 | BepoaTHOCTL COOBITHS 1 HECOBMECTHBIX COObITHI. Hax0uTh BEpOSITHOCTE CYMMbI HECOBMECTHBIX COOBITUH.
99 CI105)KeHne BEPOATHOCTEM 1 HaxomuTh BEpOsSTHOCTH CYMMBI IIPOU3BOJIBHBIX COOBITHIA. VIMETh mpeicTaBiieHue 00
100 | HezaBucumble COOBITHSL. 1 YCIIOBHOM BEPOSITHOCTH COOBITHIL. 3HATHh CTPOrO€ OMpeie/ieHue HE3aBUCUMOCTHU JABYX
VYMHOKEHHE BCpOHTHOCTCﬁ coObITHH. IMeTh MMpeaACTaBICHHUEC O HC3aBUCUMOCTHU COOBITUH U HaxXOoJUuThb BEPOATHOCTDH
101 | Crarucriueckast BEpOSTHOCTB 1 COBMECTHOT'O HACTYIUICHUS TAaKUX COOBITUN. BBIUUCIATH BEPOSITHOCTD MOTYYCHHUS
102 | Ypox 060061IeHHs - 1 KOHKPETHOTO YHCJIa YCIIEX0B B UCTIBITAHUSAX bepHym.
CHCTEMaTU3allH 3HAHUI
103 | KonrtponwsHas pabota Ne § mo teme 1
«IJIeMEHTBI TEOPUU
BEPOSATHOCTEN»
CraTucTuka 3
104 | CnyyaiiHple BETUYUHBI 1 [IpuBOoIUTH, TpHUMEPHl CIy4YallHBIX, JJOCTOBEPHBIX W HEBO3MOXKHBIX COOBITHIA.
105 | lleHTpayibHBIC TCHICHIUH 1 3HaTh ONpeAeieHHe CyMMbl M TPOU3BENCHHS COOBITUNA. 3HATh OINpeeIeHUE
106 | MepsI pasdpoca 1 BEPOSATHOCTH COOBITUST B  KIACCMYECKOM TMOHMMaHMU. [IpuBOIUTH TpUMeEpHI
HECOBMECTHBIX COOBITHI. HaxomuTh BEpOSTHOCTH CyMMBI HECOBMECTHBIX COOBITHIA.
HaxomuTh BeposSTHOCTH CyMMBbI MPOU3BOJBHBIX cOObITHI. MIMeTh mpencTaBieHue o0
YCIIOBHOM BEPOSITHOCTH COOBITHH. 3HATH CTPOTOE OTPENEICHNE HE3aBUCHMOCTH JIBYX
coObITHii. IMeTh Tipe/icTaBlIeHHE O HE3aBUCUMOCTH COOBITUH U HAXOAUTh BEPOSITHOCTh
COBMECTHOTO HACTYIUICHHS TaKWX COOBITHH. BBIYHCISITH BEPOSTHOCTH MOTYYCHUS
KOHKPETHOTO YHCIIa YCIIEXOB B UCIIBITAHUAX bepHymnu.
IMoBTOpeHUE U pellleHUe 32124 110 4
ajgre0pe M HaYaJIaM aHAJIN3a
107 | IToBTrOopeHue o TeEME 1
«ITpouzBonHas u ee
TEOMETPHUECKUI CMBICI
108 | [ToBTOpEeHME o TeMe 1
«IIpumeHeHHE  TPOU3BOAHOU K
MCCJIEIOBAHUIO (DYHKIIMM»
109 | [ToBTopenue o teme «MHTErpaI» 1




110 | IToBropenune mo Teme «Teopus 1
BEPOSTHOCTEW M CTATHCTUKA
IloBTOpEHue U penieHUe 32124 MO 6
reoMeTpuHM

111- | [ToBTopenwue no teme «llumuHap, 2

112 | koHycC 1 map»

113- | [ToBTopenue nmo Teme «OO0bEMBI 2

114 | tem»

115- | [ToBTOpenue mo Teme «BeKTophI. 2

116 | JIBmwxeHus»

117 | [IpoMe:kyTOYHAsI ATTECTALHS. 1
HTorosasi KOHTpoJIbHasi padoTa
IToaroroBKa K HTOroBOI 19
aTrecTanuu

118 | 3agaum Ha YacTH M MPOLIEHTHI 1

119 | 3amauu Ha OBUKEHUE 1

120 | 3agaum Ha CIUIaBBl, PACTBOPHI U 1
cMecH

121 | [TomoOue TPeyroabHUKOB 1

122 | MHOroOyrojabHUKH 1

123 | CroiicTBa KacaTelbHBIX, XOP/I, 1
CEKYUIUX OKPYKHOCTH

124 | llpuMeHEeHUEe TPUTOHOMETPHU K 1
PCHICHUID TCOMCTPHUYCCKUX 3adaq

125 | [IpeoOpa3oBanue creneHen u 1
JTPOOHO — PAIMOHATBHBIX
BBIPAKECHUI

126 | IIpeoOpa3oBanue 1
TPUTOHOMETPHYSCKUX BBIPKECHUI

127 | IIpeoGpa3oBanue 1
Jorapu(pMUIECKUX U
UPPAIMOHATILHBIX BBIPAKCHHHA

128 | Anrebpanueckue ypaBHECHUS 1

129 | UppaunoHaibHbIE U 1




IOKAa3aTCJIbHBIC YPABHCHUA

130 | Jlorapudmuueckue u 1
TPUTOHOMETPUYCCKHEC YPABHCHUS

131 | HepaBencTBa 1

132 | UccnenoBanue GyHKIMH 11O 1
rpaduKy ee Mpou3BOJHON

133 | UccnenoBanue GyHKIMH 11O 1
rpaduKy ee mepBooOpa3Hoi

134 | Hanboinpliee WM HaNMEHbIIIEE 1
3HaueHUs QYHKIMHN HAa YKA3aHHOM
IPOMEKYTKE

135 | HaxoxneHue miomaan 1
KPHUBOJIMHEHHOM TpaNeyu

136 | OObEeMBI U TIOBEPXHOCTH 1
MHOI‘OI‘paHHI/IKOB U TCl BpameHI/Iﬂ
HUroro 136




