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IHosicHuTeIbHASA 3aNIHCKA

AnantupoBanHas pabouasi mporpaMma 1o ydeOHomy npeamery «Maremaruka» (5-9
KJIacchl) pa3paboTaHa B COOTBETCTBUY C HOPMATUBHBIMHU aKTaMH:
- @enepanbublii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepayn» (C MOCIEAYOIIUME U3MECHEHHUSMHU) ;
- @denepalibHBIl  TOCYIApPCTBEHHBIM 00pa30BaTeibHbIA CTAaHAAPT OCHOBHOTO OOIIETro
oOpaszoBanus, yrBepkaeHHOro MuHoOpHayku P® or 17 npekabps 2010 roma Ne 1897
(¢ ToCHEeaYIOMIMMU H3MCHEHUSIMH);
- npuka3 MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoir @enepanuu ot 31.03.2014
No 253 «O06 yrBepxkaenun @enepanbHOTO TMEpeYHS YUYEOHHMKOB, PEKOMEHIYEeMBIX K
MCTIOJIb30BAHUIO OpU  pealu3aldyl  HMMEIOUNIMX  TOCYJApCTBEHHYI  aKKpEIUTALHIO
00pazoBaTeNbHBIX MPOTPAMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0Opa3oBaHus» (C MOCIEIYIOUUMU U3MEHEHUSIMHU);
-Konuenmnus pa3BuTuss MaremaTHueckoro oOpaszoBanus B Poccuiickoit ®Pexnepanuu,
yTBepikaeHa pacnopsbkenueM [IpaBurenscrBa PO ot 24.12.2013 Ne 2506-p;
- CaHWTapHO-dNIUAEMHOJIOTHUECKHE TpaBwia W HopmatuBel CanlluH  2.4.2.2821-10
«CaHUTapHO-IMUAEMHOJIOTHUECKHE TpeOOBaHMS K YCIOBUSIM M OpraHM3allid OOy4eHUs B
00mnIeo0pa3oBaTeNbHBIX  YUPESKICHHUSIX»,  yTBepkaeHHble  [locraHoBieHneM  [J1aBHOTO
rOCyIapCTBEHHOTO caHuTapHOro Bpada PD ot 29.12.2010 Ne 189;
- IlocranoBnenne I'maBHOro  rocymapCTBEHHOIO  CaHWTapHOro Bpada  Poccuiickoi
@Oeneparimt - ot 10.07.2015  Ne 26 «O06  yrBepxkmenun  CanlluH  2.4.2.3286-15
«CaHUTapHO-3IUAEMHOJIOTHYECKUE TPeOOBaHUSI K YCIOBUSIM M OpraHu3allud OOy4eHHS U
BOCIIMTaHMsI B OpraHU3alisIX, OCYIIECTBISIOMMUX OOpa30BaTEIbHYIO JEATEIBHOCTh IO
aJlaTUPOBAHHBIM OCHOBHBIM OO0II€00pa30BaTEeNbHBIM IPOrpaMMaM JJIsl  OOyYaroUIUXCsl C
OrpaHMUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSI»;
- IIpumepHass ~ ocHOBHasg  oOpasoBaTeibHas  NporpaMmMa  OCHOBHOrO  oOImiero
oOpazoBaHus, o00peHa pemeHneM (QeaepalbHOTO y4eOHO-METOINYECKOTO OOBEAMHEHUS I10
obmemy obpaszoBanuio (mporokon 3acemanus ot 08.04.2015 Ne 1/15, B pea. ot 28.10.2015 1. Ne
3/15);
AnantupoBaHHas paboyas mporpamMma npeJHa3HaueHa Juisd H3ydeHUs MaTeMaTHKU Ha 6a30BOM
ypOBHE. YUeOHO-METOIUUECKUN KOMILJIEKC
1. Maremaruka. 5 kimacc. YueOHHK I 00IIe00pa3oBaTENbHBIX YUYPEKICHUN./! ABTOpHI:
H.A. Bunenkun, B.1.2Koxos, A.C.Hecnokos, C.U. [lIBapudypa. — M.: «Muemo3una», 2014r.
2. Maremaruka. 6 kmacc. YueOHHK i1 oOIeoOpa3oBaTeIbHbIX YUPEKICHUNA./, ABTOPHI:
H.A. Bunenkun, B.1.Koxos, A.C.Hecnokos, C.W. [lIBapudypa. — M.: «Muemo3una», 2015r.
3. Aunrebpa. 7 kmacc. YueOHUK TS 0011e00pa3oBaTEIIbHBIX YUPEKICHUH.
/ABtopsl: KO.H.Makapsrues, H.I.Munatok, K. H. Hemukos, C. b.CyBopoBa. - M.:
«[Ipocemenue», 2016 r.
4, Anrebpa. 8 xmacc. YdeOHHUK TS 0011e00pazoBaTeIbHBIX YUPEKICHUN.
/ABtopsl: KO.H.Makapsrues, H.I.Munaiok, K. H. Hemukos, C. b.CyBopoBa. - M.:
«[Ipocsemenue», 2017 r.
5. Anrebpa. 9 wxmacc. YueOHuk it o0meoOpa3oBaTeNbHBIX  yupekaAeHHd. /[
Asropsl: FO.H.Makapserues, H.I'. Muntok, K. H. Hemkxos, C. b.CyBoposa - M.:
«[Ipocsemenune», 2018 r.
6. Teomerpusi. 7-9 kmacchl. YueOHMK Ui 00lieoOpa3oBaTeNbHBIX — y4pexacHuit. /
Astopsl: JI.C.AtanacsH, B.®.byry3oB u ap.- M.- IIpocBemenue, 2016 r.
7. Matemaruka. BeposTHOCTB U cTatuctuka 7- 9 kiacc. bazoBelil ypoBeHb. B 2 yactsx.
VYuebHuk s oOmeoOpazoBaTenbHbIX yupexaeHuid./ Astopsl: U. P. Beicoukuii, 1. B.
Amenko — M. — «IIpocsemenuey, 2023 r.
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Hanpasiiennst KOppeKIMOHHOI padoThI

C yuérom nCHXO(U3UOJIOTHYECKUX OCOOCHHOCTEH OO0yJalomuXcsi C 3aAepiKKOM
NICUXUYECKOTO Pa3BUTHUS Ha  KaXJIOM  YpOKe bopmynupyoTcs KOPPEKIMOHHO-
pa3BUBalOIME 3aJauM, KOTOpPBIE IPEyCMaTPUBAIOT:
-KOPPEKTHPOBKY BHHMaHHs (IPOU3BOJILHOE, HENPOU3BOJBHOE, YCTOHYMBOE, IMEPEKIIOUYCHUE
BHUMaHMsI, yBeIn4YeHEe 00beMa BHUMAHUS ),
-KOPpPEKLMI0 W  DPa3BUTUE  CBSA3HOM  ycTHOM  peud  (OppodMUYECKH  MPaBHIBHOE
MIPOU3HOILIEHUE, IMONOJHEHHE U OOOraiieHue MacCUBHOTO M AKTUBHOTO  CIIOBApHOIO
3amaca, JAuajoruyeckas U MOHOJIOTMYECKas Peub);
-KOPPEKLHIO U Pa3BUTHUE CBSI3HOM MHUCbMEHHOM peuu;
-KOPPEKIUI0 W pa3BUTHE NaMSTH (KPATKOBPEMEHHOM, JIOJTOBPEMEHHOM); -KOPPEKLIUIO |
pa3BUTHUE 3PUTEIbHBIX BOCTIPUSATHH;
pa3BUTHUE CIIYXOBOTO BOCIPUSITHS;
-KOPPEKIHIO ¥ Pa3BUTHE TAKTUJILHOTO BOCIPUATHS;
-KOPPEKIHUI0 U pa3BUTHE MEJIKOW MOTOPUKHM KHUCTEH pyK (dhopMHpOBaHHE PYUYHOIH YMEIIOCTH,
pa3BUTHE PUTMUYHOCTH, IJIABHOCTHU JIBMXKEHUH, COPa3MEPHOCTH JIBUYKEHUI);
-KOPPEKIIMI0 W Pa3BUTHE MBICIUTEILHOW JesITeNbHOCTH (Omepanuii aHanM3a W CHHTE3a,
BBISIBICHHE TJIABHOM  MBICIHM, YCTAHOBJIEHHE JIOTUYECKMX W  MPUYMHHO-CIIEACTBEHHBIX
CBsI3€H, IUIaHUpYIOMash GYHKIMS MBIILUICHNS);
-KOPPEKIMI0 U pa3BUTUE JIMYHOCTHBIX KayecTB OOydarouiuecs, 3MOIMOHAIbHO-BOJIEBON
cdepbl (HaBBIKOB CAMOKOHTPOJIS, YCUIUYMBOCTH U BBIIEPKKH, YMEHHUE BhIpaKaTb CBOM YyBCTBA.
B MEepUOJ YpPE3BBIYAWHBIX CHUTYallMil, TOTOJHBIX YCIOBHH, BBEICHUS
KapaHTHHHBIX ~MeponpusiTuii mo  3aboneBaemoctu  rpunmnoMm, OPBU u  gpyrumm
MH(EKIIMOHHBIMU  3a00JICBaHUSIMHU, OO0pa30BaTENbHBIA TPOIECC MO JJaHHOMY Y4eOHOMY
IIPEIMETY OCYIIECTBISIETCS C HCIIONBb30BAaHUEM IHUCTAHIMOHHBIX TEXHOJIOTHH, «3JIEKTPOHHBIX
JTHEBHUKOB», COLMAJIBHBIX CETeH U APYrux Gopm.
1. Ilnanupyemble pe3yJbTAaThl OCBOECHHSI YUeOHOT O

npeamMera

1.1. JInuHOCTHBIE pe3yabTaThl
JIMYHOCTHBIMU pe3yJIbTaTaMu U3y4deHHs npeamera «Marematuka» sBISI0TCS CIEAYIONINe
KayecTBa!
— YMEHHE SICHO, TOYHO, I'PaMOTHO H3J1araTb CBOM MBICIIM B YCTHOM M IHCBMEHHOW pedH,
IOHMMATh CMBICI IIOCTABJIECHHOW 3aJaydd, BBICTPAMBaTh apryMEHTALNIO, IPUBOAUTH IPUMEPHI
U KOHTPIPUMEPBI; HE3aBUCUMOCTb U KDUTHYHOCTD MBIILIJICHUS;
— KPUTHUYHOCTb MBIIIJICHNUS, YMEHHME DACIIO3HABATh  JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUs, OTINYATh FMIIOTE3Y OT (aKTa;
- Tpe/CTaBIEHUE O MaTeMaTHYEeCKOM Hayke Kak cepe 4elloBe4ecKOil IesTeslbHOCTH, 00
JTanax ee pa3sBUTHs, O €€ 3HAUUMOCTH Ul pa3BUTHUS LIEBUIN3ALUY;
- KPEaTUBHOCTb MBIIIJIEHNS, UHUIIMATUBY, HAXOJAYUBOCTb, aKTUBHOCTb IPU PELICHUU
MaTeMaTHYECKUX 3a1a4;
- YMEHHUE KOHTPOJIUPOBATh MPOLECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKOH IesTeIbHOCTH;
- CIIOCOOHOCTh K S3MOLMOHAIBHOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
pELICHNH, pacCyKICHUM.
JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE pe3yabTaThl OCBOEHHUS IporpaMMmbl yueOHOro Kypca «BepostHOCTh U
CTaTHCTUKA» XapaKTEPU3YIOTCSA:
1) naTpuoTHYecKOe BOCIINTAHHE:
IIPOSIBIEGHUEM HHTEpEca K IMPOIUIOMY U HACTOSILEMY POCCHICKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTHKEHMSIM POCCHUMCKMX MaTeMAaTUKOB M POCCHUICKOM MaTeMaTH4eCKOn
IIKOJIBI, K MCIIOJIb30BAHHIO ITHX JIOCTHKEHUH B IPYTUX HAyKax U MPHUKIAIAHBIX cepax;
2) rpaKaaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:



TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEW TpaXJaHWHA W pealu3aludl  ero Ipas,
MPEJICTABJICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUHM, TIPOIEAYpP TPaXKIAHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCY)KJICHHIO ATHYECKUX MPOOJIEM, CBS3aHHBIX C IMPAKTUYCCKHUM MPUMEHEHUEM JOCTHKCHUU
HayK{, 0CO3HAHUEM BAXKHOCTU MOPAIIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) Tpy/aAoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHUU NPAKTUYECKUX 3aJa4 MaTeMaTHYECKOM
HAIPaBJICHHOCTH, OCO3HAHWEM BaXHOCTH MATEMAaTUYECKOTO 00pa30BaHUS HA MPOTSHKCHUU BCEH
KU3HU IS YCIICITHOW MPOPECCHOHANIBHON JEATEIPHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIUBUAYATHHON TPACKTOPHUH OOpa3oBaHHUS U
KU3HECHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIICCTBCHHBIX TOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY M 3CTETHUUYECKOMY BOCIPUSATUIO MAaTEMaTHYECKUX OOBEKTOB,
3a/ayu, peHIeHUuH, pacCyXIACHUH, YMEHHUIO BHUIETh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 TO3HAHUSA:

OpPHUEHTAllMe B JEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX TMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS YENOBEKa, MPUPOJbI U OOIIEeCTBa, TOHUMAHUEM
MaTeMaTHYEeCKOW HayKu Kak cepbl YeIOBEUEeCKOW IesATENHHOCTH, JTAlOB €€ pa3BUTHA U
3HAYUMOCTH JUTSI PA3BUTHS [TUBUIIN3AIIUN, OBJIAICHUEM S3BIKOM MATEeMaTHKA M MaTeMaTHYECKOM
KyJIbTypOH Kak CpEICTBOM TIO3HAHUS MHpPA, OBJAJACHHEM TMPOCTCUIIMMH HaBbIKAMH
HCCTIE0BATENBCKOM JACSITEIIBHOCTH;

6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbSI M 3MOLHOHAJIBHOIO
0J1aronmoJryyms:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHE 3HAaHUS B HMHTEpPEcax CBOEro 3J0POBbs, BEICHUS
3I0pPOBOTO 00pa3a KU3HM (3I0pOBOE MHUTAHHWE, COATTAHCHPOBAHHBIN PEKUM 3aHITHH U OTIHIXA,
perynsipHasi ¢pu3nUecKas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pediiekcuu, Mpu3HAHUEM
CBOETO MpaBa Ha OHIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTallel Ha MNPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM /s pelleHus 3axad B 00JacTu
COXPAaHHOCTH OKpY)Kalolllel Cpelbl, IJIAaHUPOBAHUS IOCTYIKOB M OIICHKM HMX BO3MOXHBIX
MOCJICICTBUI IJI1 OKPYXAloIIe Cpelbl, OCO3HAHWEM TIJI00aIbHOTO XapaKTepa 3KOJOTHYECKUX
po0sieM U MyTeil uX peuieHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSM COLUAIbHON U IPUPOIHOI Cpeabl:
TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYI0 JeATeIbHOCTh, B TOM YHCIE YMEHUE YUUTHCS y OPYTUX
ToJIeH, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIE 3HAHUS, HABHIKM U KOMIIETCHLIUU U3
OTIBITA IPYTHX;

HEO0OXOIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHUW, B TOM uyucie (GOPMYIHPOBATH HUJEH,
MOHATHS, TUNOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HABAThH
NePUIUTBI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE PA3BUTHE;
CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCHIPUHUMATH CTPECCOBYIO CHTYAIHIO KaK
BBI30B, TpPEOYIOIUNA KOHTPMEp, KOPPEKTHPOBaTh NPUHUMAaeMble peIIeHUs U JeHCTBUS,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

1.2. MetanpeaMeTHbIe pe3yJabTAThI

Perynsarusubsie YV ]

— CaMOCTOSITEIbHO OOHApYXKUBaTh U (HOPMYIUPOBATH Y4eOHYI0O MpoOJIEMy, ONpEeAessATh Lelb

y4eOHOM AeATeNbHOCTH, BBIOMpPATh TEMY NPOEKTa;

— BBIIBUTaTh BEPCHM pEUICHUS MpoOJIeMbl, OCO3HaBaTh (M UHTEPIPETUPOBATH B
cllydae He0OXOJUMOCTH) KOHEYHBIH pe3ylbTaT, BBIOMpATh CPEICTBA JOCTH)KEHUS LIEIH U3



MPEUIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITEIIHHO;
— COCTaBIISITh (MHIMBHUIYAILHO WIM B TPYIIE) IUIAH pEIIeHHs MPoOJeMbl (BBIOIHEHUS
NPOEKTA); — B IUAJOre C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEIHLHO BBHIPAOOTAHHBIC
KPUTEPUM OIICHKU. — TMOAOMpaTh K KaXAOW mpoOiieme (3agaue) afeKBaTHYIO e
TEOPETUYECKYIO MOJIEIb,
— paboTasi MO MPEUIOKEHHOMY WIM CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY, HCIIOJIB30BaTh
Hapsily C OCHOBHBIMH ¥ JIOTIOJIHMTENIbHBIC CpeAcTBa (CIpaBOYHAs JUTEPaTypa, CIO0XKHBIC
npuOOphbl, KOMIBIOTEp); — IUIAHUPOBAaTh CBOK HWHIMBUAYAJIbHYIO 00pa30BaTelIbHYIO
TPaeKTOPHIO,
— CBOOOJHO TIOJIB30BATHCS BHIPAOOTAHHBIMH KPHUTEPUSMHU OLEHKH M CaMOOIICHKH, MCXOIS W3
[eJId ¥ UMEIOLIUXCS KPUTEPUEB, pa3indast pe3yiabTaT H CIIOCOObI IeHCTBH;
— B XO/JIe TIPEJICTABIICHHS MIPOEKTA JTaBaTh OIIEHKY €T0 Pe3ylIbTaTaM;
— CaMOCTOSITENIFHO OCO3HABAaTh MPUYHMHBI CBOETO YCIeXa WM HEyclieXa M HaXOJUTh CIOCOOBI
BBIX0JIa M3 CUTYAIlMH HEYyCIeXa;
— yMeTh OIICHUTH CTENEeHb YCIENIHOCTH CBOEH WHAMBHIYaJIIbHOW 00pa3oBaTEIbHOMN
nestenbHOCTH. [lo3naBaTenbHbie YV /]
— aHaJU3UPOBATh, CPABHUBATH, KIIACCUPUIIMPOBATH U 00001IaTh (DAaKThI U SIBJICHUS;
— OCYIIECTBIATH CPaBHEHHE W KIACCU(PHUKAIMIO, CAMOCTOSTEIFHO BHIOMpas OCHOBAHHS U
KPUTEPHH UIS YKa3aHHBIX JIOTHYECKUX OTNepalnii;
— CTPOUTH  JIOTHYECKH OOOCHOBAaHHOE  pACCYKICHHE, BKIIOYAIONIEe  YCTAaHOBIICHHE
NPUYIHHHO-CIIEJCTBEHHBIX CBS3CiH;
— CO3/1aBaTh MaTEeMaTHUECKUE MOIECIIH;
— COCTaBIATH TE3UCHI, PA3IMYHBIE BUIIBI TUTAHOB (IIPOCTHIX, CIIOKHBIX U T.I1.);

- TpeoOpa3oBbIBaTh MH(OOPMAITUIO M3 OJHOTO BHAA B JIpyroil (Tabauily B TEKCT, AMArpaMMy U
np.);
— yMeThb OIpeneisTh BO3MOXHBbIE HUCTOYHUKHM HEOOXOJUMBIX CBEJIEHUHM, MPOU3BOAUTDH
NOMCK UH(OpPMAaLKHY, aHAIU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTH;
— caMOMy CO3[1aBaTh MCTOYHUKM HMH(GOPMAlMM Pa3HOTO THUMA WM JJIs Pa3HBIX ayIuTOpHUH,
cobmoaTh HHGOPMAITMOHHYIO TUTHEHY U TIpaBuiia HHGOPMAITMOHHOW 0€301MacHOCTH;
— yMeTh HCIIOJIb30BaThb KOMIBIOTEPHbIE U  KOMMYHUKAIIMOHHBIE TEXHOJOTHU  Kak
MHCTPYMEHT JJIsl TOCTH)KEHUSI CBOMX IIeJIeH;

— MHCIOJIb30BAaHWE MAaTEMAaTHYECKHX 3HAHUW M pEeLIeHUS pPa3IMYHbIX MaTeMaTH4YEeCKHX
3aa4 U OLEHKHU MOJYYEHHBIX PE3y/IbTaTOB.
Kommynukatusubsie YV /I:
— CaMOCTOATEIbHO OPraHU30BbIBaTH y4eOHOE B3aMMOJCIiCTBHE B rpynne (ompenensiTh
o0Iye e , JOTOBAPUBATHCS APYT C IPYTOM H T.J11.);
— OTCTaWBasl CBOIO TOYKY 3pEHUS, MPUBOJUTH apTyMEHTHI, MOATBEPKAAs UX

(dakTaMu; — B IUCKYCCHU YMETh BBIIBUHYTH KOHTPAPTYMEHTHI,
— YUUTBCS KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IMpPHU3HABAaTh
OIMOOYHOCTh CBOETO MHECHHUS (€CIIH OHO TAaKOBO) U KOPPEKTHPOBATH €T0;
— TMOHWMAas TMO3WIMIO JPYroro, pasjinvyaTh B €ro pedd: MHEHHe (TOYKY 3peHusi),
JI0Ka3aTeNbCTBO (APryMeHTHI), (aKThl; THIOTE3bl, AKCHOMBI, TEOPHH;
— YMETh B3TJIAHYTh Ha CUTYAllUIO C MHOW MO3WIIMU U JOTOBAPUBATHCS C JIOJABMU HHBIX
no3uuuil. [IpenmeTHsle pe3ynbTaThl H3ydeHus Kypcea «MaremaTuka»:

- oOBIaZeHue O0a30BbIM MOHATHHHBIM ammaparoM IO OCHOBHBIM pas3jeiaM COJepXKaHMA,
npejcTaBieHne 00 OCHOBHBIX M3y4aeMbIX HOHATHAX (4MCIO, TeoMeTpuueckas ¢urypa,
ypaBHEHHE,  (DYHKIMsI, BEPOATHOCTH) KaK  BAKHEHIIHX  MAaTEMAaTHUYECKMX  MOJEISX,
MO3BOJISIOIMX OMHUCHIBATh M H3ydaTh pealibHBIC MPOLECCHI U SBICHUS;

- yMeHHe paboTarh C MaTeMaTHYeCKMM TEKCTOM  (aHamM3MpOBaTh,  W3BJICKAThH
Heo0X0AuMyl0 HHGOpPMAIMIO), TPaMOTHO MPHUMEHATh MAaTEeMaTHYECKYyI0 TEPMUHOJIOTUIO U
CHUMBOJIMKY, UCHOJb30BaTh Pa3INYHbIE S3BIKH MAaTEMATHKH;



- YMEHHE TPOBOJUTH KIacCH(UKALUH, JIOTUYECKHE OOOCHOBAHMS, JOKa3aTeNbCTBA
MaTeMaTHYECKUX YTBEPKICHUMH;

- YMEHHME paclo3HaBaTb BHJbl MAaTEMaTHUYECKUX YTBEP)KIECHUN (aKCHOMBI, OIpENEICHMUS,
TEOpPEMBI | Jp.), IpsIMbIE U 0OpaTHBIE TEOPEMBI;

- pa3BUTHE MIPEJICTABICHUN O YHUCIIE U YUCIOBBIX CUCTEMAaX OT HATypaJIbHBIX JI0 A€HCTBUTENIbHBIX
YHCel, OBJIA/ICHUE HABBIKAMH YCTHBIX, TUCbMEHHBIX, NHCTPYMEHTAJIbHBIX BHIYUCICHU;

- OBJAJEHHE CHUMBOJIbHBIM SI3BIKOM aireOpbl, NPUEMAaMM BBINOJHEHUS TOXIECTBEHHBIX
peoOpa3oBaHyii pallMOHATIBHBIX BBIPAKEHHUH, pEHICHUS ypaBHEHUH, CHCTEM YpaBHEHHI,
HEpPABEHCTB M CHUCTEM HEPAaBEHCTB, YMEHHUE MHCIIOJIb30BaTh WJCI0 KOOPAMWHAT HA IUIOCKOCTU
JUI WHTEpIpeTalluy YpaBHEHUIl, HEPABEHCTB, CHCTEM, YMEHHE HNPUMEHATh airedpanyeckue
npeoOpa3oBaHMs, anmapaT ypaBHEHHH ¥ HEPABEHCTB JUIA DPEHICHUS 3a/1a4 U3 Pa3IndHbBIX
pas3zenoB Kypca,

- OBJIaJICHUE CUCTEMON (DYHKIMOHAIbHBIX MOHATUHN, (YHKIIMOHAIBHBIM SI3bIKOM M CHMBOJIMKOH,
YMEHHE Ha  OCHOBE  (YHKIHMOHAJIbHO-TpapUUECKUX  MpPEICTaBICHUH  ONUCHIBaTh U
aHAJIM3UPOBATh peallbHbIE 3aBUCUMOCTH;

- OBJAJIEHME OCHOBHBIMU CIOCOOAMHU MpPEICTaBICHUS W aHalIM3a CTATUCTUYECKUX JaHHBIX;
HaJIMYUE IMpPEJICTaBICHUA O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHpPE H O
Pa3IMUHBIX croco0ax MX U3YYEHUs], O BEPOSTHOCTHBIX MOJIETISX;

- OBJAJICHUE TEOMETPUYECKHM SI3bIKOM, YMEHHME HCIOJb30BaTh €ro s OINHCAHUA
OPEIMETOB OKPYKAIOLIEro  MHUpa, pa3BUTHE  MNPOCTPAHCTBEHHBIX  NPEACTABICHUNH U
M300pa3uTeNbHBIX YMEHUH, MPHOOpETeHNE HABBIKOB TEOMETPHUECKUX MTOCTPOCHUH;

- YCBOGHHE CHCTEMAaTHYECKMX 3HAHUH O MJIOCKMX (Urypax M HMX CBOHCTBAX, a TakXke Ha
HarjsiiHOM YpPOBHE — O TIPOCTEHMIIMX NPOCTPAHCTBEHHBIX TeNaX, YMEHHE MPUMEHSThH
CUCTEMAaTUYECKUE 3HAHMS O HUX JUIA PEILICHUS T€OMETPUYECKUX U IPAKTUYECKUX 3a7a4;

- YMEHUS U3MEpATh MJIMHBl OTPE3KOB, BEIMYUHBI YIJOB, HCIHOJIb30BaTh (GOPMYNBI AT
HaXO0KJCHUS EPUMETPOB, IJIOLAAel 1 00bEMOB T€OMETPHUECKUX UTYP;

- YMCHHE IIPUMCHATh H3YYCHHBIC IIOHATUA, PE3YJIbTaThl, METOABI MJIs PpEUICHHA 3a1ad
IIPAKTUYECKOTO XapakKTepa W 3alad U3 CMEKHBIX JHUCHUIUIMH C HCIOJIB30BAHUEM IIPH
HEOO0XOAMMOCTH CHPAaBOYHBIX MAaTEPUAIIOB, KAIbKYJISTOPA, KOMIIBIOTEPA.
METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

® BBUBIAT M XapaKTepU30BaTh CYLUIECTBEHHbIE NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOIIEHUH MEXIy HOHATUAMH, (POPMYIMPOBATH OIpPENECICHUS IMOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBIN NPU3HAK KJIACCU(UKALIMU, OCHOBaHUS i1 0000IeHNs U
CPaBHEHMsI, KpUTEPUH ITPOBOAMMOIO aHAIIN3A;

® BOCIpPUHMMATh, (OPMYIUPOBATH M IMPEOOPa3OBBIBATH CYKICHUSA: YTBEpPAUTEIIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00I1E, YCIOBHBIE;

® BBIABJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IMPOTUBOPEUMs B (hakTax,
JAHHBIX, HAONIONEHMAX U YTBEPXKACHUAX, Ipe/ularaTb KPUTEPUM JJsl BBISBICHUSA
3aKOHOMEPHOCTEN U MPOTUBOPEUNN;

e JleNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aK/IFUYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUHN (IIPSMbIE U OT MIPOTUBHOTO),
MIPOBOJIUTh CAMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MAaTeMaTHYeCKHX (DaKToB,
BBICTpanBaTh apryMEHTAllMIO, IPUBOAUTE NMPUMEPHl U KOHTPIPUMEpPHI, 0O0CHOBBIBATH
COOCTBEHHBIE PACCYXICHUS;

e BBIOMpaTh CHOCOO pemieHus y4eOHOM 3amayn (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
peleHusi, BbIOUpaTh Hanbojee MOIXOAALINN ¢ y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPHEB).



ba3oBble ncciaenoBarebCKHe AeiCTBHS.

WCIIOJb30BaTh ~ BONPOCHI  KaK  HCCIEAOBATENbCKUI ~ MHCTPYMEHT  IO3HAHUSA,
(dhopMyIHUpOoBaTh BOMPOCH], (PUKCHUPYIOLIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIHHO
YCTaHaBJIMBATb MCKOMOC U IOAHHOC, q)OpMI/IpOBaTB TrunoTe3y, aprymMCHTUPOBATH CBORO
MO3UINI0, MHCHUE,

MPOBOJIUTH IO CAMOCTOSITEIbBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MKy COOOM;

CaMOCTOSITENIBHO  ()OPMYIUPOBAaTh OOOOIICHWS W  BBIBOJABI IO  pe3yibTaTam
MPOBEACHHOTO HAOJIOECHUSI, MCCIICOBAHUS, OIICHUBATH JIOCTOBEPHOCTH MOJIYUCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHHUIA;

IMPOTHO3UPOBATH BO3MOXKXHOC pPa3BUTUC MPOLECCCAa, a TAKIKEC BBIABUTATH MPCAIIOJIOXKCHUS
0 €ro pasBUTHUHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISIBJISIT HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALUU, JTAHHBIX, HEOOXOTUMBIX JJIs1
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIMW3UPOBATh, CUCTEMATH3UPOBATh M MHTEPHPETUPOBATH HH(OPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (GopMy HpeacTaBieHHs MHPOPMAIMKU U WIIIOCTPUPOBATh pellaeMble 3a1adu
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAJAEKHOCTh MH(GOpPMALMU MO KPUTEPUSM, MPEATOKEHHBIM YUHUTEIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBHUU C YCIOBUSIMHU W LIEISIMA
oOIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUST B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JIaBaTh MOSCHEHHS 1O XO/Iy PEIICHUs 3a7ayl, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0Jie OOCYKJIEHUS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY)KIaeMOU TEMBbI, MPOOIEMEI,
pemaeMoi 3a1a4u, BBICKa3bIBaTh WICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXKJICHHSI C CYKJICHHUSIMH JPYIrUX YYaCTHUKOB JUAIOTa, OOHAPY)KUBAThH Pa3iINune
U CXOJCTBO IO3UIMKA, B KOPPEKTHOW Qopme (GOpMyIUpoBaTh pa3HOIIIACHUS, CBOU
BO3PAKCHHS,

MPEICTABIATh PE3YJbTaThl PEUICHHS 3alla4d, SKCICPUMEHTa, UCCICIOBAHHS, MPOEKTA,
CaMOCTOSATEIBHO BBIOMpaTh (hopMaT BBICTYIUICHHS C Y4YETOM 3ajad TMpPE3CHTAUU H
0COOCHHOCTEH ayIUTOPHH;

MMOHUMATh ¥ UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW ¥ WHIUBUAYaIbHOW pabOThI IpU
peleHNH y4eOHbIX MAaTEMATHUECKUX 3a71a4;

MPUHUMATh 1eJIb COBMECTHOM JEATEIBHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpenelisaTh BUIbI PadOT, JOTOBAPUBATHLCS, 00CYXKIATh MPOIIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBBIX (popmax paboThl (00CykaAeHUSA, 0OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIIOJHATH CBOIO YacTh pabOThI U KOOPIAUHUPOBATH CBOU JECHCTBUS
C IPYrUMU YJIEHAMU KOMaHJbl, OIIEHUBATh KaueCTBO CBOETO BKJIaJga B OOLIUI MPOJYKT
M0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YUACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHHBepCcaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

CaMOCTOATCIIbHO COCTABJIATH IIJIAH, aJTOPUTM PpPCHICHUA 3aaadu (I/IJ'II/I €ro ‘-IaCTB),
BLI6I/IpaTB croco0 pemieHuda ¢ y‘-IéTOM HMCIOIIUXCSA PpPECypCOB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBaTb U KOPPEKTHUPOBATh BApPUAHTBI PELICHUM C Y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
® BIAJCTh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IpOIecca U pe3yabTaTa PErIeHHs
MaTeMaTUYEeCKOM 3ada4Hu;
® TPEIBHUJETH TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH IPU PEUICHUU 3a/a4d, BHOCUTH
KOPPEKTHBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBHE pE3YJIbTAaTa JEATEILHOCTH TMOCTABJICHHOW IIEJIM U YCIOBUSIM,
OOBSCHATH MPUYHUHBI JOCTUKCHHSI WIH HEJOCTHKEHUS TICITH, HAXOAUTh OITUOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.
1.3. IIpeameTHBIE pe3yIbTATHI
BreimyckHuk  Hayuumtcs B 5-6  Kiaccax (Uil MICTIONIB30BAaHHMST B TTOBCEIHEBHON
KU3HU W OOEeCNedYeHHs] BO3MOXXHOCTH YCIENIHOTO MPOJODKEHUsT oO0pa3oBaHus Ha 0a3oBOM
YPOBHE)
— OmnepupoBaTh Ha 0a30BOM ypOBHE TOHSTHSIMHU. MHOXECTBO, DJJIEMEHT MHOXECTBA,
MTOIMHO>KECTBO, TPUHA/IIICKHOCTD;
— 3aJaBaTh MHOXECTBA MIEPEUNCIICHUEM UX JIEMEHTOB,
—  HaXOAWTh TMepeceyeHue, OObeAMHEHUE, TOJMHOXKECTBO B
MPOCTENIINX CUTYALHSIX.
B noBceHeBHOM KU3HHU M MPU U3YYEHUH IPYTUX MPeEIMETOB:
— Ppacro3HaBaTh JOTHYECKU HEKOPPEKTHBIC
BBICKA3bIBAHUS.
Yucaa
— OmnepupoBaTh Ha 06a30BOM ypOBHE MOHSATUSMHU. HATYpaJbHOE YUCIO, LEI0€ YHCIIO,
O0OBIKHOBEHHAS JPOOb, eCATUYHAS TPOOb, CMEIIAHHOE YMCIIO, PAIIMOHATEHOE YHCIIO;
— HCIOJIb30BaTh CBOWCTBA 4YHUCEN W IMpaBWia ACWCTBUN C palMOHAIbHBIMH YHCIIAMH
MPU  BBINIOJTHEHUH BHIYHMCIICHUH;
— HCHOJIb30BaTh MPU3HAKHU JIETUMOCTH Ha 2, 5, 3, 9, 10 mpu BHINOJIHEHUH BBHIYUCICHUNA U
pELICHUH HECTIOXKHBIX 3aj1ay;
— BBITNIOJIHATH OKPYIJICHHE PAllMOHATIBHBIX YUCEN B COOTBETCTBUU
C MpaBUJIaMH; — CPABHUBATH PALIMOHAIILHBIEC YKCIIA.
B noBceHeBHOI KU3HM M IPH U3YYEHHHU APYTUX NPeIMETOB!
—  OULEHUBATh pE3YyIbTAaThl BBIYUCICHUNA TMPU PELICHUH
MPAKTUYECKUX 3aJla4y; — BBIIOJHITh CpPAaBHEHHE YHCET B
pEAIbHBIX CUTYAIUsX;
— COCTaBJIATh YHCIIOBBIE BBIPAKEHUS NPU pPEUICHUM MPAKTUYECKUX 3aJad U 3aJad  u3
JIPYrux y4eOHBIX TPEIMETOB.
CTaTUCTHKA U Teopusi BepOSITHOCTEl
— IlpeacraBnsaTh AaHHBIE B BUIIE TaOIHII, TUArpaMM,
— yuTath WHPOpPMAIMIO, MPEICTaBICHHYI0 B BHUAE TaOIHIIbI,
quarpaMmbl. TekcToBbIE 3a1a4H
— PemaTte HeCTOKHBIE CIOKETHBIC 33]]aUM Pa3HBIX TUIIOB Ha Bce apupMeTHUECKUEe JeHCTBUS;
— CTPOWTH MOJETb YCIOBHS 3a1aud (B BHIC TaOJHIIBI, CXEMbI, PUCYHKA), B KOTOPOH JaHBI
3HAUYEHMs JBYX U3 TPEX B3aMMOCBS3aHHBIX BEIMYMH, C LIEJbIO MIOKUCKA PEIICHUs 3a/1a4H;
— OCYHIIECTBIIATh CHOCOO TIOWMCKAa pElIeHUs 3aJaud, B KOTOPOM pAaCCyXJCHHE CTPOUTCS
OT yCJOBHS K TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;
— COCTaBJIATH IJIaH PELICHUs 3a/1a4i; — BBIJIEIATh ITAMbl PELICHUS 3aa4H;
— MHTEPIPETUPOBATh BEIUUCIUTEIBHBIE PE3YJILTATHI B 33/1a4€, UCCIIEIOBATH MOJIYYEHHOE
pelieHue 3aiaqu,



— 3HaTh pa3IM4yhe CKOpOCcTeil 00BEKTa B CTOSIYCH BOJE, MPOTUB TECUCHHS U 110 TECUYCHUIO

pexu;

— peliaTh 3aJa4d Ha HAXOKJEHHE YaCTH YMCIIa U YUCIIa 110 €r0 YacTH;

— peuwiaTth 3a/a4d pa3HbIX THIOB (Ha pabOTy, HA MOKYIKH, HA JBIKCHUE), CBS3BIBAFOLIMX
TPU BEJIMYMHBI, BBIAEIATH 3TU BEJIMUNHBI U OTHOLIEHUS MEX1Yy HUMH;

— HaxOJUTh MPOLEHT OT YMCIIA, YUCIIO MO IPOLEHTY OT HEro, HaXOJAUTh MPOLEHTHOE
OTHOIIIEHHUE JBYX YMCEN, HAXOIUTh MPOIIEHTHOE CHUYKEHUE UM IPOLICHTHOE MOBBIILICHUE
BEJIMYMHBI;

— pelIaTh HECI0XKHBIE JIOTHYECKHUE 3314l METOI0M

paccyXIACHUM.

B noBcegHeBHO KU3HHM M IPM M3YYEHHHU APYTUX NIPeIMeETOB!

— BBIJIBUT'aTh TUIOTE3bl O BO3MOXKHBIX IPEAEIbHBIX 3HAYEHUSX MCKOMBIX BEJIMYUH B 3ajaue

(enath NPUKHUJIKY)

Harasinnast reomerpus. I'eomerpuyeckue purypsl

— Ha 0a30BOM ypOBHE MOHATHSMM: (urypa, TOUYKa, OTPE3OK, HpsAMas, Jyd,

JOMaHasi, YroJl, MHOTOYTOJIbHUK, TPEYroJbHUK U YETHIPEXYrOJIbHUK, MPSIMOYrOJbHUK U

KBaJpaT, OKPYKHOCTb M KpYI, NPSMOYrOJbHBIM napauienenunen, kyo, map. M3o0paxkath

n3ydaeMble (QUTYphI OT PYKH U C TIOMOIIIBIO JINHEHKU U IUPKYJIS.

B noBcegHeBHON KU3HM M NPH U3YYEHHUH JAPYTUX NIPeAMETOB:

— pemIath MpaKTUYECKHE 33ja4l ¢ IPUMEHEHUEM MPOCTEUIITNX CBOMCTB
¢buryp. U3mepenusi u BbIYMCICHUS

— BBINOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIUYUH YIJIOB, C TOMOIBI0 HHCTPYMEHTOB IS
WU3MEPEHUH JUITUH U YIJIOB;

—BBIYUCJIATH IUIOIIAIH IPSIMOYTOJIbHUKOB.

B noBceHeBHOM KU3HHU M NIPH U3YYCHHHU APYTHX NIPEIMETOB:
— BBIYHUCIATH pacCTOAHMS Ha MECTHOCTM B  CTaHIAPTHBIX  CHUTYyalUsX,
IUIOINAIU PSMOYTOJIbHUKOB;

— BBINOJIHATH NPOCTEHIINE TIOCTPOEHUS U U3MEPEHHSI Ha MECTHOCTH, HEOOXOIUMBIE B PealbHOI
KU3HU.

HcTropust MaTeMaTUKHU

— OINKUCHIBATH OTACIBHBIC BBIAAIOIUECS PE3yIbTaThl, IIOJYy4EHHBIE B XOJI€ pPa3BUTH
MaTeMaTHKH KaK HayKH,

— 3HATh IIPUMEPBl MAaTEMaTHYECKUX OTKPBITUH M HMX aBTOPOB, B CBSA3M C OTEYECTBCHHOU H
BCEMHUPHOMN UCTOPHUEH.

BbInyCKHHK MOJYYHT BO3MOKHOCTb HAy4YuTbcd B 5-6 kjaaccax (aas
o0ecrneyeHHsI BO3MOKHOCTH YCIIELIHOTO NMPO/I0JIzKeHUsI 00pa3oBaHusi Ha 0230BOM H
yIJIy6JIeHHOM YPOBHSIX) DJIeMEeHTHI TeOPHH MHOKECTB U MAaTEeMATHYeCKOIl JIOTUKH

— OmnepupoBarh NOHATUSMU: MHOXKECTBO, XapaKTEPUCTUKN MHOKECTBA, SJIEMEHT MHOXECTBA,
IIyCTO€, KOHEYHOE U OECKOHEUHOE MHOXKECTBO, OAMHOKECTBO, IIPUHA]IEKHOCTD,

— ONpEeAENATh NPUHAAIEKHOCTh IEMEHTa MHOXKECTBY, OOBEJAUHEHHIO U IEPECEUECHUIO
MHO>KECTB; 3a/1aBaTh MHOKECTBO C IOMOUIBIO IIEPEYUCIICHUS IIEMEHTOB, CJIOBECHOTO
OTIMCAHUSI.

B noBceaHeBHOM KU3HHM M IPH M3YYCHHHU APYTHX NPEIMETOB:

—pacno3HaBaTh JIOTMYECKN HEKOPPEKTHBIE BHICKA3bIBAHMS,

— CTPOUTH LETOYKH YMO3aKIIOUEHUI Ha OCHOBE MCIIOJIb30BaHMS PABUJI JIOTUKH.

Yuciaa

— OmnepupoBaTh NOHATHAMHU. HAaTypaJlbHOE 4YHCIIO, MHOKECTBO HATYypPaJIbHBIX YHCEN, LEJI0E
YHCII0, MHOKECTBO HEJIbIX 4YHceN, OOBIKHOBEHHast Ipo0b, NecATUYHAs JpoOb, CMEIIaHHOE
YHCJIO, pPAalMOHAJIbHOE YHCIO, MHOXECTBO  PALMOHAIBHBIX  YHCEN, I'€OMETpHYECcKas
UHTEPIPETAMS HATypaJIbHBIX, LEJbIX, PAllMOHAIbHBIX;



—IIOHUMATh U OOBSICHITH CMBICI HO3I/II_[I/IOHHOI71 3aIlIMCU HATYpaJIbHOI'O YHCJia,

BBITIOJIHATH BBIUMCIICHUS, B TOM YHUCJIE C UCIOJIb30BAHUEM IMPUEMOB PALIMOHATBHBIX
BBIYHCIICHUI, 000CHOBBIBATH AJITOPUTMBI BHITIOJTHEHUS JICHCTBUH;

WCII0JIb30BaTh MPU3HAKU JenuMocTh Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbI 1 mpou3BeACHHUS
YUCeJT MPU BBITIOJIHEHUH BBIUMCICHUHN U PEILICHUH 3a/1a4, 000CHOBBIBAThH MPU3HAKU
JICIIMMOCTH;

—BBITIOJIHATH OKPYTJICHUE PAIlMOHAIBHBIX YHCEII C 3aJaHHON TOYHOCTHIO;
—yMOpsAI0YUBATH YHUCIIA, 3aIMCAHHBIC B BU/I€ OOBIKHOBEHHBIX U JIECATUYHBIX
npobeit;

—naxoauth HOJl u HOK 4wrcen u ucnoJsib30BaTh UX MPHU PEIICHUH 33114;.

OIICpUPOBATH NIOHATHUEM MOAYJIb YHCJIa, TCOMCTPUUCCKAA MHTCPIPCTALUA MOYJIIA
qucia.

B noBcegHeBHON KU3HM M IPH M3YYEHHHU APYTUX NPeIMETOB!

NPUMEHATh NpaBUjia MPHUOIMKEHHBIX BBIYMCIEHUN NpPU pPEIIEHUU IMPaKTUUYECKUX 3ajad U
peleHny 3a1a4 ApPyrux yueOHbIX NPeIMETOB;

BBINIOJIHATH CPAaBHEHHE PE3YyJIbTAaTOB BBIYMCIICHU IIPU PEIIEHUH NMPAKTUYECKUX 3a/1a4, B TOM
qycie NPUOTUKEHHBIX BHIYUCICHUIH;

COCTaBJIAITh YHCJIOBBIE BBIPAKEHUS U OLICHWBATh UX 3HAYECHMS MPU PEHICHUH MPAKTHYECKHUX
3aJa4 U 3a]a4 U3 IpYrux y4eOHBbIX PEIMETOB.

YpaBHeHUs1 M HEPABEHCTBA

OHepI/IpOBaTB TMOHATUAMM: PABCHCTBO, YHUCJIOBOC PaBCHCTBO, YPaBHCHHUEC, KOPCHb YPABHCHUA,
pelIeHne ypaBHEHHsI, YUCIIOBOE HEPABEHCTBO.

CraTncTuka U TeOpusi BEPOSATHOCTEH

OnepupoBaTh MOHATUSMU: CTOJOYAThIE U KPYrOBBIE OUArpaMMbl, TaOMUIBl JaHHBIX,
cpenHee apuMeTHIECKOE,

—HU3BJIEKaTh, HH(GOPMAIINIO, TIPEICTABIICHHYIO B Ta0IUIAX, HA TUarpaMmax;
— COCTaBJIAThH TAOJIUIIBI, CTPOUTH AMArpaMMbl Ha OCHOBE JTJAHHBIX.

B noBceHeBHOI )KU3HHU U NP U3YYEHUH JAPYTUX NMPEIMETOB:

W3BJIEKAaTh, HHTEPIPETHUPOBATH U MPEOOPa30BBIBATh HHPOPMAIIHIO, MPEICTABICHHYIO B
Ta0JIMIIaxX ¥ Ha JUarpaMMmax, OTPakarol[yl0 CBOMCTBA U XapaKTEPUCTUKH PEaTbHBIX
Mpo1EeCCOB U siBJicHUU. TekcToBbIE 3a1a4H

—Pemarnp IIPOCTBIC M CIIOKHEBIC 3aJa41 PAa3HBIX TUIIOB, @ TAKXKE 3a1a4n MMOBBIIICHHOM TPYAHOCTH,

WCIOJIb30BAaTh Pa3HbIE KpPaTKUE 3alMUCH KaK MOJIENIM TEKCTOB CIIOKHBIX 3ajad Jyis
MOCTPOCHHUSI TIOMCKOBOM CXEMbI U pelICHUS 3a/1a4;

3HATh U IPUMEHATH 00a crocoba Mmoucka penieHus 3ama4 (0T TpeOOBaHUsA K YCIOBUIO U OT
YCIIOBHS K TPeOOBAHHUIO);

—MOZACIINPOBATE PACCYKACHUS IIPU IIOUCKE PCIICHUS 3a4a4 C IOMOMIbIO rpa(b-
CXCMBI,
—BBIIACILITH 3TAIlbl PEIICHUS 3ala4d U COACPKAHUE KAXKIOI0 dTalla,

HUHTCPHIPCTUPOBATL BBIYHUCIWUTCIIBHBIC PE3YJIbTATBI B 3a4a4€, HUCCICAOBATH IIOJIYYCHHOC
peUICHUE 3a/1a4u,

AHAIIM3UPOBATE BCCBO3MOKHBIC CUTyallUM B3aMMHOTO PAacCIOJIOKCHUSA IBYX OO0BEKTOB H
HU3MCHCHUC HUX  XAPAKTCPHUCTHUK nmpu COBMCCTHOM JABHM>KCHHUH (CKOpOCTB, BpEMH1,
paCCTOSIHI/Ie) IIpu peHICHUU 3ala4 Ha ABUKCHUC [IBYX 00BCKTOB KaK B OJHOM, TaK U B
MPOTUBOIIOJIOKHBIX HAITPABIICHUSAX,

HCCIICA0BAaThL BCCBO3MOXHBIC CUTyalluUN IPpHU PCHICHUUN 3a/la4 Ha JBUKCHHUC 110 PCKE,
paccMaTpuBaTh pa3HbIC CUCTEMbI OTCUCTA,

—pelaTh pa3HOOOpa3HbIE 3aa41 «HA YaCTH»,

peuiatb U 000CHOBBIBATH CBOE PCHICHUC 3aaav (BBII[GHSITB MaTCMaTU4YCCKYIO OCHOBy) Ha



HaXO0’KJICHHUE YaCTH YHCJIa U YHCIIA TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

— OCO3HaBaTh M OOBACHATH WIACHTUYHOCTHh 3a/1ad pa3HbIX THUIIOB, CBS3BIBAIOIIUX TPH
BeM4KHbI (Ha paboTy, Ha MOKYIKH, HAa JBH)KCHHUE); BBIACSATh 3TH BEJIUYMHBI U OTHOIICHHS
MEXJly HUMH, NMPUMEHSATh MX MPU PEHICHUM 3a/ad, KOHCTPYMPOBATh COOCTBEHHBIC 3aJauM
yYKa3aHHBIX THIIOB.

B noBceHeBHOM KNU3HHU U MPU U3YYEHUM JAPYTUX NMPEIMETOB:

— BBIACIATH NPHU PEIICHUU 3aJa4 XapaKTePUCTUKH pPacCMaTpUBAEMOW B 3ajaye CUTYallWH,
OTJMYHBIC OT pealbHbIX (T€, OT KOTOPBIX aOCTPAarupoOBaMCh), KOHCTPYHMPOBATh HOBBIC
CUTyallUM C YYE€TOM OTHX XapakTEePUCTHK, B YACTHOCTH, NpPH PEIICHUH 3a7ad Ha
KOHIICHTPAIlUM, YYUTHIBATH IJIOTHOCTDH BEIIECTBA,

— pematb U KOHCTPYMPOBATh 3aJauyd HA OCHOBE PACCMOTPEHHS PEAIbHBIX CHUTYyallud, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUYMCIUTEIIBHBIA PE3YIIbTAT;

— pemath 3a7a4u Ha ABM)KEHUE TI0 PEKe, pacCMaTpUBasi pa3HbI€ CUCTEMBI OTCUETA.

Harasanas reomerpusi. 'eomerpuueckue purypsoi

— HW3BnekaTh, MHTEPHPETUPOBATH U MPEOOPa3OBBIBATH MHPOPMAIMIO O T€OMETPUUECKHUX
(durypax, mpeJacTaBICHHYIO Ha YepTexKax;

— U300pakaTh U3ydaembie GUTYPHI OT PYKH U C TIOMOIIBIO KOMITBIOTEPHBIX
WHCTPYMEHTOB. U3MepeHus U BbIYMCJIEHUS

— BBITIOJHATH U3MEPEHUE JUTHH, PACCTOSHUHN, BEIMYUH YTIIOB, C TIOMOIIHI0 HHCTPYMEHTOB TSI
WU3MEPEHUH JUTUH U YIJIOB;

—BBIYHUCIIATD TUIOMIAJAU  TPSIMOYTOJBHUKOB, KBAaJIPaTOB, 00HEMBI MPSIMOYTOIbHBIX

napajjieNienune0B, KyooB.

B noBceHeBHOI KU3HHU U MPU U3YYEHUH JAPYTUX NMPEIMETOB:

— BBIUMCIIATH PACCTOSHHMS HAa MECTHOCTHM B CTAHJAPTHBIX CHUTyalUsX, IUIOIIAIN
Y4aCTKOB MPSIMOYTOJILHOHM (hOpMBI, 00bEMBI KOMHAT;

—BBITNIOJHATH MPOCTEUIINE MTOCTPOSHHSI HA MECTHOCTH, HEOOXOIMMBbIE B pealIbHOM

KU3HH;

—OIICHUBATh pa3Mepbl PeaJbHbIX 00bEKTOB OKPYKAIOIIETO MUPA.

HcTopust MaTeMaTUKHU

— XapakTepu30BaTh BKJIaJ] BBIIAIOUINXCS MAaTEMAaTHKOB B Pa3BUTHE MAaTEMAaTUKH U UHBIX
Hay4HBIX 00JacTeil. BIMYyCKHUK HAyYHuTCes B 7-9 Kiaccax (1J1s1 HCN0JIb30BAHNS B
NOBCeIHEBHOIi ;KM3HHU U 00ecnieYyeHHs] BO3MOKHOCTH YCIIEIHOTO MPOA0KEeHUs
o0pa3oBaHusI HA GA30BOM YpOBHE) DJIeMEHTHI TEOPHH MHOKECTB M MATEMATHYECKOit
JIOTUKH

— OmnepupoBarh Ha 0230BOM ypOBHE MOHATHUSIMHU: MHOKECTBO, JIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, PUHAJICKHOCTH,

—3aJ]aBaTh MHOXKECTBA MEPEUNCICHUEM UX JIEMEHTOB,;

—HaXOJUTh MepeceucHne, 00beIMHEHHE, TTOIMHOXKECTBO B MPOCTEHIINX CUTYAIHIX;

—OTIepUpOBaTh Ha 6a30BOM YpPOBHE MOHATHIMHU: ONpe/elieHne, akCuoMa, Teopema,

JI0Ka3aTelbCTRO;

—IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI AJIsl HOATBEPKICHHS CBOUX BBICKAa3bIBAHUH.

B noBcegHeBHO KU3HHU ¥ IPH U3YYEHHHU APYTUX NPeIMETOB:

— HCIIOJIb30BaTh rpaduueckoe MpeICTaBICHUEe MHOKECTB JIUIsl OMTUCAHUS PEaTbHBIX TPOIIECCOB U
SIBIICHUH, MIPY PEIICHUH 3334 APYTrUX YIeOHBIX MPEIMETOB.

Yucaa

— OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATUSMU: HATypaJIbHOE YHUCIIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHAs! IpOOBk, IECATUUHAS JPOOb, CMEIIaHHAs APOOb, PAIlMOHAIBHOE YUCIIO,
apudmeTHuecKuil KBapaTHBIN KOPEHb;

—HMCTOJIb30BaTh CBOMCTBA YUCEN U MpaBuia ISHCTBHUI MPU BHIMOJTHEHUH BBIUYUCICHUH;

— HCIOJB30BaTh MPU3HAKHU JAenuMocTH Ha 2, 5, 3, 9, 10 mpu BHIMOJIHEHUH BBIYUCICHUN U



pElIeHUN HECIOXKHBIX 3a/1a4;

—BBITIOJIHATh OKPYIJICHHE pPaIlMOHAIBHBIX YHCEI B COOTBETCTBUU C

MpaBUJIaMu;

—OIICHUBATh 3HAYEHHE KBAJAPATHOTO KOPHS M3 IMOJOKUTEIHHOTO IIEJIOTO

4YUCIIa;

—pacrno3HaBaTh pallMOHAIbHBIC U UPPALIMOHATILHBIC YHCIA;

—CpaBHUBATh YHCIIA.
B noBceiHeBHOM KNU3HM U MPU U3YYEHUH JAPYTUX NPEIMETOB:

—OIIEHUBATh PE3YJIHTATHl BHIYUCIICHUH MPU PEIICHUH MPAKTUYECKUX

3a/1a4;

—BBITIOJIHSITH CPABHEHHE YHCETT B PEAIbHBIX CUTYaIUAX;

— COCTaBJISITh YUCJIOBBIC BBIPAKEHUS MPU PEIICHUN MPAKTHYECKUX 3a7a4 U 3a7a4 U3 IPYrux
y4eOHBIX PEIMETOB.
ToxknecTrBeHHbIE NPe0OpPa3oBaAHUA

— BBINONHATE HECTOXHBIE TPEOOpa3oBaHUs ISl BBIYMCICHUS 3HAYCHUN YHCIIOBBIX
BBIPOKEHUH, COJIEPIKALIUX CTETICHU C HATYPAJIbHBIM MOKa3aTesieM, CTENIEHH C IEJIbIM
OTpULIATEIbHBIM [T0KA3aTEJIEM;

— BBITIOJIHATh HECJIOXKHBIE TMPeoOpa30BaHMs IEIBIX BBIPAKEHUHN: PAaCKpBIBATh CKOOKH,
MIPUBOIUTH TIOJIOOHBIE CIaraeMbie;

— WCHOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUs (KBaapaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) /ISl YIPOIIICHHS BBIYMCICHUHN 3HaYE€HUN BRIPOKECHUH;

— BBINIOJIHATh HECJIOKHBIE TPeoOpa3oBaHus JPOOHO-TMHEWHBIX BBIPAKCHUA U
BBIPQKEHUH C KBAJPATHBIMU KOPHSIMH.
B noBceqHeBHOM KM3HM U NIPU U3YYEHUH TPYTHUX

NpeIMeTOoB:
—IIOHUMATh CMBICJI 3aIIMCH YKCJIa B CTAHJAPTHOM

BUJIE;

— omnepupoBaTh Ha 6a30BOM YPOBHE MOHSATUEM «CTaHJIAPTHAs 3alKCh
yucia». Y paBHeHHs U HEPABEHCTBA

— OmnepupoBaTh Ha 0a30BOM ypPOBHE TMOHSATHSIMHU: pABEHCTBO, YHCJIOBOE pPAaBEHCTBO,
YpaBHEHHE, KOPEHb YypaBHEHHUs, PEIICHHE YPaBHEHMs, YHUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHUE HEPABEHCTBA;

—POBEPATH CIPABEIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

—pelarh JIMHENHbIE HEPABEHCTBA U HECJIOKHbBIE HEPABEHCTBA, CBOAIINUECS K JIMHEIHbBIM;

—pelaTh CUCTEMbI HECIIOKHBIX JINHEUHBIX YPAaBHEHHM, HEPABEHCTB;

—TIPOBEPSATH, SIBISICTCS JIM JJAHHOE YUCIIO PEIICHUEM YpaBHEHUS (HEPAaBEHCTRA);

—pelaTh KBaJApaTHbIE YpaBHEHUS 110 popMysie KOPHEH KBapaTHOTO YpaBHEHHS;

—1300pakaTh pelIeHus] HEPAaBEHCTB M MX CUCTEM Ha YHCIOBOU MPSMOM.
B noBce1HeBHOM KNU3HM U NMPU U3YYEHUH APYTUX NPEAMETOB:

— COCTaBJISATh U PEIlaTh JIUHEHWHbIE YPABHEHHUS IPU PEIICHUH 33]1a4, BOZHUKAIOLIUX B APYTUX
y4eOHBIX MPEAMETaX.
DyHKIUHA

—Haxoaute 3HaueHne QyHKIINUU 110 33JaHHOMY 3HAYEHHUIO apTyMEHTa;

— HaxoJIuTh 3HAUYCHHE apTryMEeHTa MO 33aJaHHOMY 3HAYeHUI0 (YHKIUU B HECIOKHBIX
CUTYyalHUsIX;

— OMNpeAeNATh MOJOKEHUE TOUKH 0 €€ KOOPAWHATAM, KOOPJIMHATHI TOYKU MO €€ MOJIO0KEHUI0
Ha KOOPAMHATHOM TIOCKOCTH;

— 1o TpauKy HAXOOUTh OOJACTh OIpPEACTCHHs, MHOXECTBO 3HAYCHHH, HYIM (QYHKIHH,
MPOMEXKYTKH 3HAKONOCTOSIHCTBA, MPOMEXYTKHU BO3pacTaHus u yOBIBaHMSI,
HauOoJblllee ¥ HAaUMEHbIIee 3HAUCHUS (DYHKINY,



—CTpOUTH rpaduK JTUHEHHON QYHKINY,

— TpPOBEPATH, SBISETCA JH JaHHBIA Tpapuk TpadukoM 3aJaHHONW (YHKUMH (TMHEHHOH,
KBaJIpaTUYHOM, 0OpaTHO! MPONOPLUUOHAILHOCTH);

— OTIpeNeNATh NPUOIIKEHHbIE 3HaYCHUSI KOOPAMHAT TOUKU NepeceueHus rpadpukoB QyHKIHI; —
onepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMHU: IOCIEIOBATEIBHOCTh, apupmMeTHyeckas
Iporpeccusi, FeOMETpUUYECcKas IPOrpeccHusl;

— pemath 3a7auyd Ha IMPOrPECCHUU, B KOTOPBIX OTBET MOXET OBbITh IOJy4YEH
HETIOCPEACTBEHHBIM MOJICYETOM 03 MpuMeHeHus Gopmy.

B noBcegHeBHO KU3HHM M IPM M3YYEHHHU APYTUX NPeIMeETOB!

— HWCHOJNB30BaTh TIpaduKu peajbHBIX IMPOIECCOB M 3aBUCHMOCTEH [UIS ONpEACTICHHUS WX
CBOMCTB (HamOOJbIIME Y HAaUMEHbIIME 3HAUEHUS, MIPOMEXKYTKH BO3pacTaHUS U yObIBaHUS,
00J1aCTH MOJOXKUTENBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

— MHCIIOJb30BaTh CBOMCTBA JIMHEWHON (DYHKIMM U €€ rpadUK MpH PeleHUuH 3a/1ad U3 JIpYyrux
y4eOHBIX MPEIMETOB.

CraTncTHKa ¥ TEOpHUsi BEepOATHOCTEH

— HMerp mpenacTaBieHHE O CTAaTHCTUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4dailHOTO
coOBITHSI, KOMOMHATOPHBIX 3a/1a4aXx;

— pemiath TNpocTellIe KOMOMHATOpHBIE 3a7aud METOJOM MpPSMOTO0 U OpPraHU30BAHHOTO
nepebopa;

—MpEICTaBIATh JaHHbIE B BUJE TAONIUL, AMarpamMM, rpadukos;

—4HUTaTh HHPOPMALHIO, IPEACTABICHHYIO B BUJIE TaOIHUIIbI, JUarpaMmbl, rpapuka;

—OTpeENsATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKN YHCIOBBIX HAOOPOB;

—OIIEHUBATh BEPOSITHOCTh COOBITHS B IPOCTEUIINX CIydasX;

— HUMETb NPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBJICHUSX.

B noBcegHeBHOI KM3HHM M IIPU U3YYEHHUH JPYTUX NPEIMETOB:

—OLIEHUBATh KOJIMYECTBO BO3MOYKHBIX BAPHAHTOB METOJIOM IIepedopa;

—MMETb IPEICTaBICHNE O POJIM MPAKTUYECKU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

— CPAaBHUBATh OCHOBHBIE CTATUCTHUYECKHE XapAKTEPUCTUKH, MOJy4EHHBIE B MIPOLIECCE PELICHUS
NPUKJIAJHON 3a7]auyl, H3Y4EHHsI PEaIbHOTO SIBJICHUS,

— OIIEHUBATh BEPOATHOCTh PEAJIbHBIX COOBITUN U SIBICHUH B HECJIOXKHBIX CUTYaLUAX.
TexkcToBBIC 3a1a4H

—PemaTh Hecn0KHbIE CIOKETHBIE 3a7]a4M Pa3HbIX THUIIOB Ha Bce apu(MeTHUECKUe JeCTBuUS,

— CTPOWTH MOJEJb YCIIOBHs 3a/audl (B BHIC TaOJMIBI, CXEMbI, PUCYHKA MM YPaBHCHUS), B
KOTOPOH J1aHbl 3HAYEHUs JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHH, C LIEJIbIO IIONCKA PEIICHUs
3ajauy,

— OCYILECTBJIATh CHOCOO IMOMCKA PELICHUs 3a/1aui, B KOTOPOM pacCyKICHUE CTPOUTCS OT
yCI0BHS K TpeOOBAHUIO WM OT TPEOOBaHUS K YCIOBHUIO;

—COCTAaBJIATH IUIaH peLeHMs 3a/]aui;

—BBIJICJIATH 3TAlbl PELICHUS 33/1a4H;

— HHTEpIpPETUPOBATh BBIUUCIUTENbHbIE PE3YylbTaThl B 3ajaue, HUCCIEAO0BATh IOJYYEHHOE
peleHue 3aauu,

—3HaTh pa3n4yhe CKOpocTel 0ObeKTa B CTOSIUEH BOJIE, MPOTUB TEUCHUS U 110 TEYCHHUIO

peKu; —pemarTh 3a1a4l Ha HaX0XKIEHNE YaCcTH YMCIa U YKCIIa 110 €r0 YacTH;

— pewmate 3afayd pa3HbIX THIOB (Ha pabOTy, Ha MOKYIKH, HA IBHKCHHE),
CBS3BIBAIOILMX TPH BEJIWYMHBI, BBIACIATH 9TH BEJIMYMHBI M OTHOLIEHUS MEXKIY HUMU,

— HAaxOJUTh MPOLEHT OT YHCJIa, YACIO IO MPOLEHTY OT HEro, HaXOAWUThH IPOLIEHTHOE
CHWKEHHUE WM NIPOLEHTHOE MOBBIIIEHUE BEINYHHBI;

— pelaTh HECIO0XkKHbIE JJIOTMUECKUE 3aja4ll METOI0M
paccyKIeHUM.

B noBceHeBHOM KU3HH M NPU U3YYEHUH APYTHX



NpeIMeTOB:

BBIJIBUTaTh THIIOTE3bI O BO3MOXKHBIX HPEICIbHBIX 3HAYCHUSAX MCKOMBIX B 3aJlaue BEIUYUH
(Ienath NPUKHUIKY).

I'eomeTpuyeckue purypsi

—OmnepupoBath Ha 6a30BOM ypOBHE MOHATHIMH T'€OMETPUUYECKUX DHUTYD;

U3BJICKaTh WH(POPMAIMIO O TeOMETPUYECKHX (PUTypax, NMPEICTABJICHHYIO Ha YEpPTEekKax B
SIBHOM BUJIC;

OPUMEHSTH ISl PEIICHHs 3a7a4 T€OMETPUUYECKUE (PaKThl, €CJIM YCIOBUS MX MPUMEHEHUS
3a7laHbl B ABHOH (hopme;

pemiaTh 3a/1a4il Ha HaX0XKJACHHE T€OMETPUUECKIX BEJIMUMH 10 00pasiiaM HIIA ajJrOpUTMaM.

B noBcegHeBHOM KU3HM U TPU U3YYEHUH IPYTHX NMPEIMETOB:

HCIOJIL30BaTh CBOWCTBA TEOMETPUYECKUX (UTYp IS PEIICHUS] THUIIOBBIX
3a/1a4, BOBHUKAIOIINX B CUTYAIUsAX TOBCEAHEBHOM KU3HHU, 33]1a4 MPAKTUIECKOTO COACPIKAHMUSL.
OTHOIEeHUA

OnepupoBarh Ha 0a30BOM YpPOBHE TMOHSTUSIMH: PaBEHCTBO (UTyp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, MAPALIETLHOCTh MPSAMBIX, MEPIEHIUKYISIPHOCTh TPSIMBIX, YTJIbI
MEX1y PSAMBIMH, IEPTICHANKYIIAP, HAKITIOHHAS, TTPOCKITHSI.

B noBceaHeBHOM KU3HU U TPU U3YYEHUH IPYTHX NMPEIMETOB:

WCIIOJIb30BaTh OTHOIICHHUS JIJISl PEIICHUsI IPOCTENIIINX 3a/1a4, BO3HUKAIOIIUX B peaTbHOU
*n3HU. U3MepeHusi U BbIYMCJIEHUS

BrimoHITE U3MEpeHne JUTHH, PACCTOSHHM, BEJTMYHUH YIITIOB, C IIOMOIIBIO0 HHCTPYMEHTOB TSI
WU3MEPEHUH JUTUH U YIJIOB;

OPUMEHATH (GOPMYIBI TIEPUMETpPa, TUIOIIAAA U 00beMa, TUIOIAIH TTOBEPXHOCTH OTICIbHBIX
MHOTOTPAHHUKOB MPU BBIYUCIICHUSX, KOT/Ia BCE JAaHHBIE UMEIOTCS B YCIOBUH;

npuMeHsITh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOIICHHS IS
BBIUUCJICHUS JIMH, PACCTOSIHUI, TUIOMIAJEH B TPOCTEUIINX CIydasiX.

B noBceqHeBHOM KM3HM U NIPU U3YyYEeHUH JPYTrUX NMPeIMeTOB:

BBIUUCIISATh PACCTOSIHUS HA MECTHOCTH B CTaHIAAPTHBIX CUTYAIUAX, IUIOMAAN B MPOCTEHIITUX
CIIyqasix, MPUMEHATh (OPMYJIIbI B MPOCTEUIITUX CUTYAIIUSIX B TIOBCETHEBHOM KU3HU.
I'eomeTpuyeckmne mMoCTpoeHUst

N3o6paxaTs THMOBBIC TUIOCKHE (PUTYPHI 1 (PUTYPHI B IPOCTPAHCTBE OT PYKU U C MOMOIIBIO
HHCTPYMEHTOB.

B noBceHeBHOI KM3HM U NPH U3YYEHUHU JAPYTUX NPeIMETOB:

BBITIOJTHATH MPOCTEHIITNE MTOCTPOCHHS HA MECTHOCTH, HEOOXOMMBIC B PEAIbHOM KM3HU.
I'eomeTpuyeckue npeodpa3oBaHus

Crpouts Gurypy, CUMMETPUUYHYIO TaHHOH (PUType OTHOCUTEIHLHO OCH M TOUKH.
B noBceHeBHO KU3HHU U IPU U3YYEHHHU APYTUX NPeIMETOB:

—pacCiio3HaBaTb ABUKCHUC 0O0BEKTOB B OKpYXKAaromeM MUpPE;

pacno3HaBaTh CUMMETPHUYHbIE (PUIYPBHI B OKPYXKAIOLIEM MHpE.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

OmnepupoBaTth Ha 0a30BOM YpPOBHE MOHSATHSIMM BEKTOp, CyMMa BEKTOPOB, MpPOM3BEIEHHE
BEKTOPA HA YKUCJIO, KOOPAUHATHI HA IIJIOCKOCTH;

OINpeaeNsATh NPUOIMKEHHO KOOPAMHATBHI TOYKH IO €€ HM300pakeHHI0 Ha KOOPAWHATHOM
IUIOCKOCTH.

B noBceaHEeBHOM KU3HHM U IIPU U3YYEHUH APYTHUX NPEIMETOB:

UCIIOJIB30BAaTh BEKTOPBl I PELICHUSA IPOCTEHIIMX 3a7a4 Ha OIpPEACIEHHE CKOPOCTH
OTHOCUTENIBHOTO JABUKCHHUS.

Hcropust MaTeMaTHKHU

OnuceiBaTh OTHENBbHBIE BBIJAIOIIMECS PE3YIAbTaThl, IOJYYEHHBIE B XOAE pPa3BUTH
MaTeMaTUKHU KaK HayKH,



— 3HaTh NPUMEPHl MATEMATHYECKUX OTKPBITMM W MX ABTOPOB, B CBSI3U C OTEUYECTBEHHOU H
BCEMHUPHOM UCTOPUEH;

— NOHUMATh POJIb MATEMATHUKU B pa3BUTHHU Poccuu.

MeToabl MAaTEMATHKH

— BriOupats NOOXONSAIIMI  HM3YYEHHBIM METOJ JUI  PEIICHUS  W3YYEHHBIX

— IlpuBoauth npUMEpPBI MaTeMaTHISCKHUX 3aKOHOMEPHOCTEMN B
OKpY)KaroUlel TEeWCTBUTENLHOCTH U MPOU3BEAECHUIX UCKYCCTBA.

BhInycKHUK MOJIYYHT BO3MOKHOCTh HAYYHThCS B 7-9 Kjaccax AJs odecnedyeHust
BO3MOKHOCTH YCIIELIHOTO NMPOJ0JKeHUsI 00pa3oBaHusi HA 6230BOM U YIJIY0JIeHHOM
YPOBHSX

DJieMeHTHhI TEOPUM MHOKECTB M MATEMATHYECKOH JIOTHUKHU

- OnepupoBatb MOHSATHSIMH. ONpe/cIICHHE, Teopema, aKcuomMa, MHOKECTBO,
XapaKTEPUCTHUKA MHOXKECTBA, AJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE
MHOKECTBO, IMOJMHOECTBO, MPHUHAMJICKHOCTh, BKIIFOUEHUE, PABEHCTBO MHOYKECTB,

—M300pakaTh MHOXKECTBA U OTHOIIIEHWE MHOYKECTB C TIOMOIIBIO KPYTOB DHUjepa;

—OTIPEIETSATh MIPUHAIIICKHOCTH JIEMEHTa MHOKECTBY, 00bEIMHEHHUIO U TIEPECEUEHUIO

MHOJKECTB;

—3a7]aBaTh MHO>KECTBO C TOMOIIBIO MEPEUHUCIICHHS AIEMEHTOB, CIIOBECHOTO OMTMCAHUS;

— OIIEpUpOBATh MOHSATHUAMU: BBICKA3bIBAHHE, UCTUHHOCTh M JIO)KHOCTh BBICKa3bIBaHUS,
OTPUIIAaHHE BBICKA3bIBAHUH, OTIEPAIIUN HAJl BICKA3bIBAHUSAMMU: U, UJIH, HE, YCITOBHbBIC
BBICKa3bIBaHUS (MMILTHKAIIH);

—CTPOUTH BBICKA3bIBAHUSI, OTPUIIAHUS BbICKA3bIBAaHUH.

B noBceqHeBHOM KM3HM U NIPU U3YyYEHUH JPYTrUX NMPeIAMETOB:

—CTPOUTH LEMOYKH YMO3aKJIIYEHU Ha OCHOBE UCIOJIb30BaHMUS MIPABUJI JIOTUKU;

— HCTOJb30BaTh MHOYKECTBA, OTIEPAIIMHA C MHOXKECTBAMH, UX rpadUuecKOe MPeACTaBICHUE sl
ONHUCAHUSI peATbHBIX MPOIECCOB U SIBICHUIA.

Yucaa

— OmnepupoBaTh TMOHATHUSAMH. MHOXECTBO HATypaJbHBIX YHCEJ, MHOXXECTBO IIEJBIX YHCET,
MHO>ECTBO PpallMOHAJIBHBIX YHCEN, UWPPANHOHATIBHOE YHWCJIO, KBAJApPATHBIH KOPECHb,
MHOXECTBO JCHCTBUTEIBHBIX YHCEN, TEOMETPHYECKasi HHTEPIPETAIN HATypaIbHBIX, LEJIbIX,
palMoHaIbHBIX, JCHCTBUTEIHHBIX YHCEIT;

—IIOHUMATh U OOBACHSITH CMBICIT TIO3UITMOHHON 3alMCH HATYpPaJIbHOTO YHCIIA;

—BBITIOJTHATH BBIYUCIIECHHUS, B TOM YHCJIE C UCTIOJb30BaHUEM ITPUEMOB PAIIMOHATBHBIX

BBIYHCIICHUI,

—BBITIOJTHATH OKPYTJICHUE PAIlMOHAIBHBIX YHCEII C 3aJaHHON TOYHOCTHIO,

—CpaBHUBATh PAIIMOHATILHBIC M UPPAIMOHAIIbHBIC YHCIIA;

—IIPEACTABIIATh PAIIMOHATILHOE YHUCIIO B BUJE JICCATHYHON ApOOH

—yIOPSI0YUBATh YUCIIA, 3AMTUCAHHBIC B BUJIE OOBIKHOBEHHON U IECATUYHON

npobu;

—naxoauth HOJI 1 HOK 4wrcen u ucnoJib30BaTh UX MPHU PEIICHUH 3a/1a4.

B noBceHeBHO KU3HHU U IPU U3YYEHHHU APYTUX NPeIMETOB:

— MNPUMEHSATh MpaBWiIa NPUONMKEHHBIX BBIYMCICHUN NMpU pElIeHUH NMPaKTHYECKUX 3agad U
pelLIeHny 3aa4 APYTuX y4eOHbIX MPEMETOB;

—BBINOJIHATH CPABHEHHE PE3YIbTaTOB BHIYMCICHUN NPU PEIIEHUH MPAKTUYECKUX 33/1a4, B TOM

quciIe MPUOTMKEHHBIX BHIYMCIICHUH;

—COCTaBJIATh M OLICHUBATh YUCIIOBbIE BBIPAXKEHUS NP PEIICHUN MPAKTUYECKHUX 3a1a4 U 3a]a4 U3
JPYrux y4eOHBIX MPEeIMETOB;

— 3aluChIBaTh U OKPYIJIATh YHUCIOBBIE 3HAYEHUS pEabHBIX BEJIWYMH C HCIOJIb30BAHUEM
pa3HBIX CUCTEM U3MEPEHMUS.

THUIIOB M



ToxnecTBeHHBIE IPe0OpPa3oBaAHUSA

— OnepupoBaTh NOHATHAMH CTENEHH C HATypajbHBIM IIOKa3aTeNeM, CTENEHH C LENbIM
OTpHLATEIHHBIM MOKa3aTeNIeM,

— BBINOJHATH MPEOOPA30BaHUS LENBIX BBIPAKCHUN: NEUCTBHS C OJHOWICHAMH (CIIOKEHHE,
BBIYMTAHHE, YMHOXKCHHUE), ICHCTBUS C MHOTOWICHAMH (CJIOKEHHE, BBIYUTAHUE, YMHOKCHHUE);

— BBINOJIHATH PA3IOKEHHE MHOTOYWICHOB HAa MHOXKHUTEIM OJHHUM M3 CIIOCOOOB: BHIHECEHHE 32
CKOOKY, TpyNIHPOBKA, HCHIOJIB30BaHUE (POPMYIT COKPALIEHHOTO YMHOXKCHHUS;

—BBIJIENIATH KBAZpaT CYMMBI U Pa3HOCTH OJTHOUWICHOB;

—pacKiIaapIBaTh HA MHOXKHUTEIN KBAPATHBI TPEXUICH;

— BBITIOJIHATD npeoOpa3oBaHUsl  BBIPAXEHUH, COACpKAIMX  CTEMEHH  C
[EeTBIMUA OTPUIATEIBHBIMH TTOKA3aTeNsIMH, NMEPEXOIUTh OT 3aIMCH B BHJE CTEIICHU C IEIBIM
OTpHIIATENHHBIM TTOKa3aTeNIeM K 3aliCH B BUJIE IpOOH;

— BBINOJIHATH MNPeoOpa3oBaHUs JIPOOHO-pAIIMOHANIBHBIX BBIPAKEHUN: COKpalleHue Ipooei,
npuBesieHue anreOpanyeckux JapoOell k oOlmeMy 3HamMeHarTemnlo, CI0KEHHE, YMHOXKEHME,
JIeNIeHne  anreOpandecKux npoOei, BO3BEICHUE anrebpanyeckon Ipoou B
HAaTYpaIbHYI0 W LENYI0 OTPUIATEIHHYIO CTEIICHb,

—BBITIOJTHSATD MIPE0OPa30BaHMS BEIPAKEHUH, CONIEPKAITIX KBApaTHBIE KOPHH,

— BBICTSTH KBAJpPaT CYMMBI WM Pa3HOCTH JIBYWICHAa B BBIPAKCHUAX, COJEPIKAIINX
KBaJ[paTHBIC KOPHH;

— BBITOJIHATH TIPE0Opa30BaHUS BRIPAKECHNH, COIEPIKAIIUX MOIYIIb.

B noBceaHeBHOIi ;KM3HH M IPU U3YYE€HUH PYTUX MPEIMETOB:

—BBITIOJTHSTH MTPE0OPa30BaHUS U JICHCTBHS C YNCIIaMH, 3aITMCAHHBIMH B CTAHJIAPTHOM BHUJIE;

— BBITNOJIHATH TPE0Opa3oBaHUs anreOpanvecKuX BBIPAKEHUH TNpH peleHUH 3aaad APYrux
y4eOHBIX MPEIMETOB.

YpaBHeHUs] M1 HEPABEHCTBA

— OnepupoBaTb TNOHATUSIMHU. ypPaBHEHUE, HEPAaBEHCTBO, KOPEHb YpPAaBHEHUs, peIICHHE
HEpaBEHCTBA, PaBHOCHIbHBIE YpaBHEHMs, OOJIACTh OINpENENeHHs] ypaBHEHUs (HEpaBEHCTBA,
CHCTEMBl YpaBHEHUH UM HEPABEHCTB);

— pelwaTh JIMHEWHBbIE YpPaBHEHMsS M YPaBHEHHs, CBOJUMBIE K JIMHEHHBIM C IOMOIIBIO
TOXJECTBEHHBIX NPeoOpa30BaHUH;

— pewaTb KBaJpaTHbIC YPaBHEHUS M YpaBHEHUs, CBOJUMBIE K KBAJpPAaTHbIM C HMOMOIIBIO
TOXJECTBEHHBIX NPeoOpa30BaHUH;

—pemarh ApoOHO-JIMHEWHbIE YPABHEHUS;

—pelaTh NPOCTEHIINe UppallMOHAIbHBIC YpaBHEHUS BHU/IA [ T X0 D\i/ Da, \/ f
I X oo gl oxo o,

—peliaTh ypaBHEHHUs BUAA Xn [ Ua;

—pelaTh ypaBHEHHUS CIOCOOOM Pa3IoKEHUsI HA MHOYKUTEIH U 3aMEHbI TIepeMEHHOM;

— WCIOJB30BaTh METOJ HMHTEPBAJIOB JJIA PEHICHUS IENbIX W JpOOHO-PAMOHAIBHBIX
HEPABEHCTB;

—pelarh JIMHEWHbIE YPAaBHEHUS U HEPABEHCTBA C ITapaMETpaMU;

—peliaTh HECIIOKHBIE KBAIPATHBIE YPABHEHUS C ITAPAMETPOM;

—pelaTrh HECIIOKHbIE CUCTEMBI JINHENHBIX YPAaBHEHUN C IApAMETPAMMU;

—peliaTh HECIOKHBIE YPABHEHUS B LEJIBIX YUCIIAX.
B noBceaHeBHOM KM3HM U IIPU U3YYECHUH APYIrUX NPEAMETOB:

— COCTaBJIATH U pelIaTh JIMHEWHBIE U KBAJPATHBIE YPABHEHMS, YPABHEHUS, K HUM CBOISALIUECH,
CUCTEMBI JINHEHHBIX YpaBHEHU, HEPABEHCTB MIPH PEIICHUU 3a7a4 JPYTUX YIeOHBIX
MIPEAMETOB;

— BBINOJIHATH OIEHKY MPaBIONON00US PEe3yNbTAaTOB, MOJY4aE€MbIX MPU PEIICHUU TUHEHHBIX U
KBaJIpaTHBIX YPAaBHEHUM U CUCTEM JIMHEWHBIX YPABHEHUU U HEPABEHCTB IPU PELICHUM 3a1a4
JIPYTUX Y4eOHBIX MPEIMETOB;



— BBIOUpPATh COOTBETCTBYIOIINE YpaBHEHHS, HEPABEHCTBA MJIM UX CHUCTEMBI JUISI COCTABJICHUS
MaTeMaTHYECKOW MOJENIH 3aJaHHON PEaIbHOW CUTYalluu WM IPUKIAJHON 3a/1a4u;

— YMETb HHTEPIPETUPOBATh IIOJYYCHHBIM IIPH PELICHUU YPABHEHUs, HEPABEHCTBA WIH
CUCTEMBI pe3yabTaT B KOHTEKCTE 3aJaHHOM PEAIbHOM CUTYallMU WUJIW IIPUKIIAJHON 3a4a4H.
D yHKUUHA

— OmnepupoBaTh TOHATHAMU. (YHKIMOHAIbHAS 3aBHCUMOCTh, (QYHKIUS, Tpapuk QyHKIHH,
cnocoObl 3amanus (pYHKIHMM, apryMEHT W 3HadeHHe (YHKIUH, 00JacTh OINpeNeseHUus u
MHOXECTBO 3HaueHWH (YHKUUHW, HYIH (QYHKIOUH, TPOMEKYTKA 3HAKOTOCTOSHCTBA,
MOHOTOHHOCTbh (DYHKIMHU, YETHOCTH/HEUETHOCTh ()YHKIIHH;

—CTPOUTH TpaQUKH JIMHEHHOH, KBaJApaTUYHON (yHKIUH, 0OpaTHOW MPONOPIMOHAIHHOCTH,

k
(1)YHKIII/II/IBI/II[aZy:E1'a%DX7 B/,_y OV~ Xlyoo3 x,yo Ox;

— Ha TpuUMepe KBaJpaTUYHOW (YHKIIMHU, HUCIIOJIB30BATH MpeoOpazoBanus rpaduka (yHKIUU
y=f(X) nns noctpoenus rpapuxos Gynkuuit y (1 [Jaf [Tkx b0 0c ;

- COCTaBJISTh YPABHEHUS MPSMOM 1O 3aJaHHBIM YCIOBHUSAM: MPOXOJISIIEH uepe3 JBe
TOYKHU C 33JIaHHBIMU KOOPJAMHATAMHU, IPOXO/ISIIEH Yepe3 JaHHYI0 TOUKY M MapajuIeIbHOW TaHHON
psIMOii;

—HUCCienoBaTh GYHKIUIO MO €€ TpaduKy;

— HaXOJIUTh MHOXKECTBO 3HAYEHUH, HYIU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTUIHOU ) YHKIUH,

— OTepupoBaTh MOHATUSMU:  TOCTEAOBATENbHOCTh,  apudmeTnueckas
poTrpeccHsi, T’eOMeTprIecKasi MPOTPeCCHs;

— pemiath 3a7a4u Ha apUPMETHIECKYIO U TEOMETPUUECKYIO TTPOTPECCHIO.

B noBce1HeBHOI KU3HHU U MPU U3YYEHUH JAPYTUX MPEIMETOB:

— WUIIOCTPUPOBATh C TOMOIIBIO Tpaduka peaJbHYI 3aBUCHMOCTh HJIM TIPOIECC MO MX
XapaKTEPUCTHKAM

— HCTOJIb30BaTh CBOMCTBA U TpaduK KBaAPATUYHOW (YHKIIUU TIPH PEIICHUH 3a1a4 U3 JAPYruX
y4eOHBIX MPEIMETOB.

TexkcToBBIC 3a1a4H

—Pemate nmpocThie U CIOXKHBIC 3314l Pa3HbIX THUIIOB, a TAKXKE 3aJ1a4d TIOBBIIIEHHOMN TPYIHOCTH;

— WCIOJIb30BaTh pa3Hble KpaTKHWE 3alMCH KaK MOJIEIM TEKCTOB CJIOXKHBIX 3aaad s
MTOCTPOCHHUS IIOMCKOBOW CXEMBI M PEIICHUS 3a/1a4;

— pa3nuyuaTh MOJENb TEKCTa W MOJIEIbh PEIICHHS 3a7a4d, KOHCTPYHPOBATh K OJHOW MOJICITH
pelIeHHs HECJIOKHOM 3a1auu pa3HbIe MOJICIIM TEKCTa 3a/1a4H;

— 3HaTh U MPUMEHATH 00a Crioco0a MoucKa pereHus 3aaa4 (0T TpeOOBaHUS K YCIOBHIO M OT
YCIIOBHS K TPeOOBAHHUIO);

—MO/ICTIUPOBATh PACCYKICHHUS MIPH MOUCKE PELISHHs 3a7a4 C OMOIIbIO Ipad-

CXEMBI;

—BBIJICIIATH 3TAITBl PEHICHUS 3a/1a4d U COJIepKaHUe KaKIOTO dTara,

— yMeTh BBIOMpATh ONTUMAIbHBIA METOJA pELIeHUS 3aJadydl U OCO3HaBaTh BBIOOP
METOJa, PACCMAaTPUBATh Pa3IMYHbIC METObI, HAXOAUThH PA3HBIC PEUICHUS 3a/1a4H, CCIIN
BO3MOKHO;

—aHAIIM3UPOBATh 3aTPYIHEHUS MIPH PEIICHUN 3a]ay,

— BBIMOJIHATH Pa3UYHbIE IPe0Opa30BaHus MPEIOKEHHON 3a/1a4k, KOHCTPYUPOBATh HOBBIE
3a/lauM U3 JaHHOH, B TOM 4Yncie 0OpaTHbIE;

— MHTEPHPETUPOBATH BBIYMCIUTEIBHBIE PE3YNbTAaThl B 3aJaye, HUCCIEAOBAaTh MOIYYEHHOE
pelieHue 3a1auu,

— aHaJTU3UpOBAaTh BCEBO3MOXKHBIE CHUTYaIlMM B3aUMHOTO PACIOJIOKEHHUS ABYX OOBEKTOB H
W3MEHEHHE WX XapaKTePUCTHK TIPU COBMECTHOM JIBM)KGHUH (CKOPOCTh, BpeMms,
paccTosiHME) TpW pEUIeHUH 3aJad Ha JABIKEHHE JIBYX OOBEKTOB KaK B OJHOM, TaKk U B



MIPOTUBOTOJIOKHBIX HAPABIICHUSX;
—HCCJIeI0BaTh BCEBO3MOXKHBIE CUTYAIlMU MIPU PEIICHUH 3a/1a4 Ha JBUKEHUE 10 PEKe,
paccMaTpHuBaTh Pa3HbIE CUCTEMbI OTCUETA;

—pemaTh pa3HOOOpa3HbIC 3a/1a4H «HA YaCTHY,

— pemaTh ¥ 00OCHOBBIBATh CBOE pEIICHUE 3a1a4 (BBIACISATh MAaTEMAaTHYCCKYIH0 OCHOBY) Ha
HAXOJKJICHUE YaCTH YMCia ¥ YKCa MO €ro 4acTh Ha OCHOBE KOHKPETHOTO CMBICHIA po0u;

— OCO3HaBaTh W OOBACHATH HUIACHTUYHOCTb 3a7a4 pa3HBIX THUIIOB, CBSI3BIBAIOLINX TPH
BeMMYKHBI (Ha paboOTy, HA MOKYNKH, HA JBWXKCHHE), BBIACIATH 3TH BEIMYMHBI M OTHOIICHUS
MEXJy HUMH, TPUMEHATh WX NPU PEIICHHH 3a7a4, KOHCTPYHpPOBaTh COOCTBEHHBIC 3ajay
yKa3aHHBIX THUIIOB;

—BJIaJIETh OCHOBHBIMHU METOJAMH PELICHHUS 3a/1a4 HA CMECH, CIUIaBbl, KOHIIEHTPAIUH,

— pemiath 3a7a4dl Ha TPOIIEHTHI, B TOM YHWCJE, CJIOXKHBIE MPOIEHThI ¢ O0OOCHOBAHHEM,
WCIIOJIB3Ys pa3HbIE CIIOCOOHI;

— pelaTth JIOTHYECKHE 3a7a4d Pa3HbIMHU CIOCOO0aMH, B TOM YHCIE, C IBYMS OJOKaMHU U C
Tpems OJIOKaMU JaHHBIX C TIOMOIIBIO TaOJIHII;

— pelath 3a/la4u 10 KOMOMHATOPUKE U TEOPUHU BEPOSTHOCTEH Ha OCHOBE MCIIOJIH30BAHUS
M3yYEHHBIX METOJ0B M 00OCHOBBIBATh PEIIICHUE,

—pelraTh HECIIOKHBIC 3a/1a4l TI0 MAaTEMaTHIYEeCKOW CTaTUCTHKE;

— OBJAJECTh OCHOBHBIMH METOJAMH pEIICHHWs] CIOKETHBIX 3a1ad. apu(METHUYECKHH,
anreOpandecKkuii, mepedop BapHAHTOB, T'€OMETPUYECKUN, Tpaduueckuii, MPUMEHITh HUX B
HOBBIX TI0 CPAaBHEHHIO C M3YYCHHBIMH CUTYAITUSX.

B noBceaHeBHOM KU3HU U TPU U3YYEHUH IPYTHX NMPEIMETOB:

— BBIACNATH NPHU PEIICHUHM 3a7a4 XapaKTePUCTHUKH pacCMaTpUBAaeMOW B 3ajadye CUTYaIlUH,
OTJIIMYHBIE OT pPEaTbHBIX (T€, OT KOTOPBIX a0CTPAarMpPOBAIKCh), KOHCTPYHPOBATh HOBBIC
CUTYyallUM C Y4eTOM OJTHX XapakTepUCTHUK, B YACTHOCTH, IMpU pEUICHHH 3a7ad Ha
KOHLIEHTPALlUY, YYUTHIBATh MJIOTHOCTH BEIIECTBA,

— pemiaTb U KOHCTPYMpPOBAaTh 3a/Jadydl Ha OCHOBE pPACCMOTPEHHUS pealbHBIX CHTYaluid, B
KOTOPBIX HE TpeOyeTCsl TOYHBIN BHIYUCIUTENbHBINA Pe3yNbTarT;

— pemiath 3a/1a4M Ha ABWKEHUE IO peKe, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA.

CraTncTuka U TeOpusi BEPOSATHOCTEH

— OmnepupoBaTh TNOHATUSAMU: CTOJOYATHIE W KPYrOBbIE JUarpamMmbl, TaOJMIbI JAHHBIX,
cpenHee apudmeTHuecKkoe, MeuaHa, HauOoJjblllee W HaUMEHbIee 3HAYCHUS BBIOODKH,
pa3Max BbIOOPKH, AUCIIEPCUS U CTaHIAPTHOE OTKJIOHEHHE, CIydyaiiHas H3MEHUYUBOCTD;

—HM3BJIEKaTh HHPOPMAIHIO, MPEACTaBICHHYIO B Ta0/IHIIaX, HA JUarpammax, rpadukax;

—COCTaBJISITh TAOIUIIbI, CTPOUTH JUArpaMMbl U rpaiKu Ha OCHOBE JIaHHBIX;

—OTIepUPOBATh MOHIATUAMU: (DAaKTOPHAI YKCTIa, IEPECTAHOBKU U COYETAHUS, TPEYTrOJIbHUK

Ilackans;

—IPUMEHATH MIPABUIIO MPOU3BEACHUS MPU PEIICHUH KOMOMHATOPHBIX 33]1a4,

— OmepupoBaThb MOHSTUAMHU:  CIy4aillHBIA  OMBIT, CIOy4YailHBIA  BBIOOp,  HUCIBITAHUE,
dIIEMEHTApHOE CilydaiiHoe coObITHE (MCXOM), KIACCHYECKOE OINpPEICCHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, ONIEPALIMU HAJl CITy4YallHBIMU COOBITHSMU;

—TPECTaBIATh MH(POPMAIIHIO C TOMOIIIBIO KPYTroB Ditniepa;

— peuarth 3aJa4d Ha BBIYHMCIEHHUE BEPOSTHOCTU C IMOJCYETOM KOJMYECTBA BApPHAHTOB C
MOMOIIBI0 KOMOMHATOPHKH.

B noBce1HeBHOM KNU3HM U NMPU U3YYEHUH IPYTUX NPEAMETOB:

— W3BJEKaTh, WHTEPIPETHPOBATH U TMpeoOpa3oBbIBaTh WH(GOPMAIUIO, TMPEJICTABICHHYIO B
TabnuIax, Ha Juarpammax, rpadukax, OTpPaKaml[yl0 CBOWCTBA M XapaKTEPUCTHKHU
peanbHBIX NPOLECCOB U SIBJICHMUIA,

— ONpeneNisaTh CTAaTUCTHYECKHUE XapaKTEPUCTUKHU BBHIOOPOK MO TabiHIaM, AMAarpaMMam,
rpadukam, BEITIONHSATh CPABHEHHE B 3aBUCUMOCTH OT LI€TH PEIICHUS 3a/1a4H;



OLICHMBATh BEPOSATHOCTH PEAIbHBIX COOBITUH U SABICHUN.
I'eomerpuyeckue purypsoi

—OnepupoBaTh NOHATUSIMHU F€OMETPUIECKUX (PUTYD;

U3BIIEKaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTH WH(POPMALHMIO O T€OMETPUUYECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexKax;

NPUMEHATh TeoMeTpudeckue (akThl I pEHIeHUs 3aJa4, B TOM YHCIE,
MPEANOJIaraloIMX HECKOJIBKO IIAr0B PELICHNS;

—(hopMyIHpOBaTh B MPOCTEHININX CITydasX CBOMCTBA U MPU3HAKU

uryp;

—JI0Ka3bIBaTh F€OMETPUYECKHUE YTBEPKICHHUS;

—BJIAJIETh CTAHJAPTHOM KiaccuuKaIuen miockux Guryp (TpeyrojibHUKOB U
YETBIPEXYTOJIbHUKOB).

B noBceHeBHOM KU3HH M NPU U3YYECHUH APYTHX NPEAMETOB:

HCII0JIb30BaTh CBOICTBA reOMETPUUECKUX (DUTYp JUIsl pEelIeHUs 3aa4 MPaKTHUECKOTro
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX JUCLUIUIHH.

OTHoOmIEeHHS

OnepupoBaTb  MOHATHSIMU.  paBEHCTBO  (uryp,  paBHble  (UIYpBl,  pPaBEHCTBO
TPEYrOJbHUKOB, MMAPAIENbHOCTh  HPSIMBIX,  MEPHEHAUKYISIPHOCTh  HPSIMBIX,  YIJIb
MEeXAy MNpsSMbIMHU, TEPHEHAUKYISp, HAKJIOHHAs, MpoeKuus, nogodue ¢uryp, nmogoOHbIE
(burypsl, NoJ0OHBIE TPEYTOIbHUKHY;

—IpUMEHSTh TeopeMy Daieca U TEOpeEMY O MPOMOPIUOHATBHBIX OTPE3KAX MPHU PELICHUH
3a/1ay;
—XapaKTEepHU30BaTh B3aUMHOE PACIIOJIOKEHNE IPSIMOM U OKPYKHOCTH, IBYX OKPYKHOCTEH.

B noBcegHeBHON KU3HM M NPH W3YYEHHUH JAPYTUX NPeAMETOB:
WCI0JIb30BAaTh OTHOIICHMS ISl PEeIlIeHNUs 3ajjay, BO3HUKAIOIIUX B peaIbHOM
#u3HU. U3MepeHusi U BbIYMCIEHUS

OmnepupoBaTh MPEACTABICHUSIME O JUIMHE, TUIOMAAU, 00beMe Kak BeMHMYuHaMu. [IpuMeHsSTH
teopemy Iludaropa, Gopmynsr mmomanu, odbeMa MpHU PENICHHH MHOTOIIATOBBIX 3a7a4, B
KOTOPBIX HE BCE JIAHHBIC MPEJICTABJICHBI SIBHO, a TPEOYIOT BBIYHCIICHUN, ONIEpUPOBATh OoJjiee
IIMPOKHM KOJMYECTBOM (POPMYJ JUIMHBI, IUIONIAU, OO0beMa, BBIUYUCIATH XapaKTEPUCTHKH
KoMOuHaIMi ¢Guryp (OKpy)KHOCTEH W MHOTOYTOJIbHMKOB) BBIYUCIIATH PACCTOSHHS MEXTY
dburypamu, IpUMEHITh TPUTOHOMETPHUYECKHE (OPMYIIBI JIJIsl BEIYUCICHHUI B 00JIee CIIOKHBIX
Clly4asiX, IPOBOJUTH BIYUCIICHHSI HA OCHOBE PABHOBEIMKOCTH M PABHOCOCTABJICHHOCTH;

—IIPOBOJUTH IIPOCTHIC BEIUYMCICHUA HA 00BbEMHBIX TC1ax,

(bOpMy.]'II/IpOBaTB 3aa4u Ha BBIYMCIICHUEC IJIMH, nnomaz[eﬁ 1 00BEMOB U
peuiaThb HX.

B noBceHeBHO¥ KU3HHM ¥ IPH U3YYEHHHU APYTUX NPeIMETOB!

—IIPOBOJNUTDH BBIYHUCICHUA HAa MCCTHOCTH,

MPUMEHSITh (OPMYJbl MPU BBHIYHMCICHHUSIX B CMEXKHBIX YUEOHBIX NpeaMeTax, B
OKpYKaroLEen 1eUCTBUTEIIbHOCTH.
I'eomeTpuyeckue nocTpoeHus

—I/I306pa)KaTI> reoOMETPHUICCKHUC (1)I/Irypbl I10 TEKCTOBOMY U CUMBOJIBHOMY
OIIMCAaHUIO,
—CBO6OI[HO OICpHUPOBATh YCPTCI)KHBIMU HHCTPYMCHTAMU B HCCJIOKHBIX CIIydasaX,

BBIINIOJIHATH IIOCTPOEHUS TPEYrOJIbHUKOB, IPUMEHATh OTIAEIbHBIE METObI TIOCTPOECHUN
LUPKYJIEM M JINHEHKOHN U MPOBOIUTH MPOCTENIINE NCCIIEIOBAaHUS YUCIIa PELLICHUN;
n300pakaTh TUIIOBBIE IJIOCKUE QUTYPHI U 00BbEMHBIE TeJIa ¢ TOMOIIBIO MPOCTEHIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcegHeBHOM KU3HM M NPH U3YYECHHUH APYTHX NPeAMETOB:

—BBbIIIOJIHATD HpOCTCfIIJ.IPIG NOCTPOCHUS HAa MCCTHOCTH, HCO6XOILI/IMBIC B peam,Hoﬁ



KU3HH,

—OLIEHUBATh Pa3Mephl PEATbHBIX 00BEKTOB OKPY)KAIOILIETO MUPA.
IIpeoGpazoBanus

— OmepupoBaTh TOHSTHEM [BIDKEHUS € MPeoOpa3oBaHMs MMOAOOMS, BIAACTh NpUEMaMU
NOCTPOCHUsT (UTYp C HUCIOJB30BAaHUEM JBWKCHHM ©W  mpeoOpa3oBaHHWiA  MMOA00uS,
OPUMEHSTH MOJYYCHHBIE 3HAHUA MW ONBIT TOCTPOCHUH B CMEXKHBIX MpeaMeTax U B
peaNbHBIX CHUTYALMSIX OKPYKAIOIIETO MUPA;

— CTpouTh QUTYpYy, MOJOOHYIO JAHHOM, MOJIB30BATHCA CBOMCTBAMH

[Tono6ust st 060CHOBAHMS CBOWCTB (UTYD;

— INPUMEHATHh CBOWCTBA JABWKEHUN Uil IMPOBENEHHUS MPOCTEUIINX OOOCHOBaHMH CBOMNCTB
¢buryp.

B noBceHeBHOM KNU3HHU U MPU U3YYEHUH JAPYTUX NPEIMETOB:

— TIPUMEHATH CBONCTBA ABM)KCHUHN U MPUMEHSTH NIO100ME AJIs MOCTPOCHUM U BHIYUCICHUH.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

— OmnepupoBarh MOHSATUSIMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEACHHE BEKTOpa Ha
YHUCJIO, YTOJ MEXIy BEKTOPaMH, CKaJsIPHOE INPOU3BEIACHUE BEKTOPOB, KOOPAMHATHI Ha
IIJIOCKOCTH, KOOPJAWHATBI BEKTOPA;

— BBINIOJIHATH JCHCTBUS HaJ BEKTOpaMu (CIOKEHHWE, BBIUMTAHHWE, YMHOXEHHWE Ha 4YHCIIO),
BBIUUCIIATh CKaJsIPHOE IPOM3BEJCHUE, OINpEAeNsATh B NPOCTEHIIMX CIOydasxX yrod
MEXIy BEKTOpaMH, BBINOJHATh pa3I0KEHUE BEKTOpa HA COCTABIAIONIME, MPUMEHSTh
MOJTY9CHHBIC 3HAHUS B (PU3UKE, MMOTB30BATHCS HOPMYIION

BBIYMCJICHUSI PACCTOSHUSA MEXKAY TOYKAMH 110 WM3BECTHBIM KOOpJIWHATaM, WCIOJIb30BaTh
ypaBHeHUs QUTYp IJIs pEIIeHUs 3a/1a4;

— TPUMEHATH BEKTOPBl U KOOPJMHATHI JUISl PELICHUS F'€OMETPUYECKUX 3a/a4 Ha BBIYMCICHUE
JUIVH, YTJIOB.

B noBcegHEeBHOM KU3HM U NIPH M3YYEHUH APYTHX MPeIMETOB:

— HCIOJb30BaTh MOHATHS BEKTOPOB M KOOpAMHAT Ui pelIeHus 3ajgad no (usuke,
reorpadu ¥ IPYTHM yICOHBIM MPEIMETaM.
HcTopust MaTeMaTUKHU

— XapakTepu30BaTh BKJIAJ BBIJAIONIMXCS MAaTEMAaTHKOB B pPa3BUTHE MAaTEMAaTUKH M WHBIX
Hay4HBIX 00acTei;

— TIOHMMATh POJIb MAaTEMaTUKHU B pa3BUTHU Poccum.
Metoabl MaTEMaTHUKH

—HCHOJ’ILSYH HU3YUYCHHBIC METOJbI, IIPOBOJAUTH JOKA3aATCIILCTBO, BBIIIOJIHATH OIIPOBECPIKCHUE; —

BLI6I/IpaTL HU3Y4YCHHBIC MCTOJbI U UX KOM6I/IHaI_II/II/I JJI1 pelICHUs MaTeMaTH4YCCKUX 3a1a4,

— HCIIOJIB30BAaTh MATCMAaTHYCCKUC 3HAHUA OJI1 OIIMCAaHMA SaKOHOMepHOCTCﬁ B Oprxca}omeﬁ
JIEMCTBUTEIBHOCTH U IPOU3BEIACHUIX UCKYCCTBA,

— IPUMCHATDb HpOCT@ﬁH.IPIG IIporpaMMHbIC CPEACTBA U DBJIICKTPOHHO-KOMMYHUKAIITUOHHBIC
CUCTCMBI ITPH PCHICHUU MATCMATHUYCCKUX 3a/1a4.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy 00ydeHus B 7 kjacce oOyqaromuiics MoJIyquT CIeIyIOLIHe MPeIMETHbIE Pe3yIbTaThl:

YuraTth uH(OpMAIHIO, IPEICTABICHHYIO B Ta0NUIaX, HA JUarpaMMax, MpeaCcTaBisaTh JaHHbIE B
BUJe TaONHUL, CTPOUTH JHArpaMMbl (CTOJOUMKOBBIE (CTOJNOYATHIE) U KPYTOBbIE) 10 MaccuBaM
3HA4YCHU.

OnuchIBaTh U UHTEPIPETUPOBATH pealIbHbIE YHCIIOBBIE JaHHBIE, MPEICTaBICHHbIE B Ta0IUIaX, HA
auarpammax, rpadukax.

Hcnonp3oBaTh Ui  ONHCAHUS  JAHHBIX  CTaTUCTHYECKHUE  XapaKTEPHCTUKU:  CpelHee
apupmeTHyecKoe, MelaHa, HauOoJIbIllee U HaUMEHbIIIee 3HaUeHUs, pa3Max.



Nmets mpencraBiieHne O CIlydailHOM W3MEHYMBOCTU Ha MPUMEpPAx IeH, PU3NYECKUX BEIUYUH,
AHTPONOMETPUYECKUX JIAHHBIX, UMETh MPEJICTABIICHUE O CTATUCTUUYECKON YCTOMUYMBOCTH.

K kon1y 00ydenus B 8 kjiacce oOyJaromuiics moyquT CIeIyIONUUe MPeIMETHBIE PE3yIbTaThI:

W3BnekaTh U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEACTABICHHYIO B BHJE TaOJHIl, AHarpamm,
rpaduKOB, MPEACTABIATH JAaHHBIE B BUJE TAOIUII, AUAarpaMMm, rpaukoB.

OnuceiBaTh JaHHBIE C TMOMOIIBIO CTATUCTUYECKUX TMOKa3aTeJed: CpeAHUX 3HAYECHUW U Mep
pacceuBanus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOTHl YMCIIOBBIX 3HAYEHUH M YaCTOTHI COOBITHIA, B TOM YHCIIC IO PE3yIbTaTaM
M3MEPEeHUH 1 HAOJII0ICHUH.

Haxonuth BepOSTHOCTH Cly4yallHBIX COOBITUM B ONBITaxX, 3Has BEPOSITHOCTH AJIEMEHTapHBIX
COOBITHIA, B TOM YHUCJIC B OIIBITaX C PABHOBO3MOKHBIMH 3JICMCHTAPHBIMUA COOBITHSIMH.

Hcnonws3oBarh rpaduueckre MOAETU: IEPEBO CIyYalHOTO SKCIEPUMEHTA, AHarpaMMbl Ditepa,
YUCJIOBAs MpsiMasi.

OnepupoBaTh MOHSATHSIMHU: MHOXKECTBO, IIOJIMHOXKECTBO, BBITIOJNHATH  OTEpalil  Haj
MHOKECTBAMHU: 00bEIMHEHHE, IEPECEUEHUE, JOMOTHEHUE, IEPEUUCIIATh AIEMEHThl MHOXKECTB,
MIPUMEHSTHh CBOMCTBA MHOKECTB.

Hcnonws3oBarh rpaduyeckoe MpencTaBICHUE MHOXKECTB M CBA3EH MEXIYy HUMHU ISl OMHUCAHMS
MPOIIECCOB W SIBIICHUM, B TOM YHCIIE TIPU PEIICHUH 3a/1a4d W3 JAPYruX yu4eOHBIX MPEIMETOB U
KYpCOB.

K xonIty 00yueHus B 9 kjacce 00yJaronuiics moayduT CICIYIONTNE TPEIMETHBIC PE3YIbTATHI:

N3Bnekate u mpeoOpa3oBbIBaTh HHGOPMAIIMIO, TPEICTABICHHYI0 B Pa3IMYHBIX HCTOYHUKAX B
BHUJC TaONWI], auarpamm, rpaduKoB, MPEJCTABIATh TaHHBIE B BHUJIE TaONUI, AUArpamMM,
rpadukoB.

Pemarp 3amauM OpraHu3o0BaHHBIM TIepeOOPOM BapHAHTOB, a TaKXK€ C HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonb30BaTh onucareabHble XapaKTEPUCTUKH JJIi MaCCUBOB YHCIIOBBIX JAHHBIX, B TOM YHCIE
CpeIHUE 3HAUECHUS U MEPbl pacCEUBaHUSI.

Haxonuth 4acToThl 3Hau€HUN W YacTOTHI COOBITHS, B TOM YHCJE MOJb3YSICh pe3yjbTaTaMH
MPOBEACHHBIX U3MEPECHHUI U HAOTIOCHUHA.

Haxonutb BepOSTHOCTH CilydallHBIX COOBITUN B M3yYEHHBIX OMBITAX, B TOM YHCIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX UCTIBITAHUH JI0 TIEPBOTO yCIieXa, B
cepusx ucnblTaHui bepHymim.

Nwmets npencTaBieHue o cay4aiHONW BeJIMYKUHE U O paclpele]IeHUH BEPOSITHOCTE.

HNwmers mnpeacraBieHHEe O 3aKOHE OOJBIIMX YHCENT KaK O MPOSIBICHUM 3aKOHOMEPHOCTH B
CIIydaifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOIIECTBE.



Conep:xanue yueoHoro npeamera 5 kiacc (2 4 B Hesienio, Bcero 68 u)

1. HatypanbHbie yncia 1 MIKaJbl
O6o3HaueHre ¥ CpaBHCHHWE HATypalbHBIX 4wceln. Mcropus QOpMUPOBAHUS TMOHSTHUS
yyuclia: HaTypaibHble unciaa. CTapuHHBIE cHCTeMbl 3amucu uucenl. Otpe3ok. [nuHa oTpeska.
Tpeyroapnuk. [Inockocts. Ipsamas. JIyy. IlIkansl 1 KOOpAUHATHI.
OcHoBHast 1enb. CucreMaru3upoBaTh M O000OMMUTH CBEIEHUS O HATYpaNbHBIX YHCIAX,
MOJYYCHHbIE B HAYaJIbHOW  IIKOJE, 3aKpENUTh HABBIKK TOCTPOCHUS U  HM3MEpEHUs
OTpe3KOoB. BBecTu MOHSATHE KOOPAMHATHOTO JIyda, €IUHUYHOTO OTpE3Ka M KOOPAMHATHI
touku. DdopmupoBaTh yMEHHE CTPOHUTH KOOPAMHATHBIM JIyd WU OTMEYATh HA HEM 3a/laHHbBIC
YUCa, Ha3blBaTh YHUCJIO, COOTBETCTBYIOLIEE NAHHOMY JEJIEHUI0O Ha KOOPAMHATHOM JIy4e.
Hayuntp wucmonp3oBaTh NpUOOpPETEHHBIE 3HAHUS M YMEHHS B MPAKTHUYECKOW JEATEIHHOCTH
Y MTOBCETHEBHOM JKU3HH.
KonTponbhas padota Ne 1 o reme: «HarypanbHble yncia u

mrkaaer». 2. CoXeHUe ¥ BRIUUTAHUE HATYyPATbHBIX YUCE

CrnosxeHue W BhIUMTAHUE HATYpaJIbHBIX yucel, uX cBoicTBa. JI. Marauikuii. Yucnossie u
OyKBEeHHbIE BbIpakeHus. PoxxieHre OyKBEHHON CUMBOJIMKU. PenieHue TuHedHbIX ypaBHEHUH.
OcHoBHas 11€71b. 3aKPENUTh U Pa3BUTh HABBIKU CJIOKCHUS M BEIYMTAHHS HATYPATbHBIX YHCEI.
Haunnate anredpandeckyro MOATOTOBKY. COCTaBJICHHE OYKBEHHBIX BBIPAKECHHH IO YCIOBHIO
3a/1a4¥, PEIICHUE YPABHEHUI HA OCHOBE 3aBHCHUMOCTH MEXIY KOMIOHEHTAMH JICHCTBUMU.
Hayunutps wucnosb30BaTh NpUOOPETEHHBIC 3HAHUS U YMEHHSI B IPAKTUICCKON JIEATEITHHOCTH H
noBceHeBHOM xu3HU. KoHTpoabHas padota Ne 2 o teme: «ClI0KEHUE W BEIYUTAHUE
HaTypaIbHBIX YUCEI».
KonTtponbnas pabota Ne 3 o Teme: «YpaBHEHUEY.

3. YMHOXeHHE U AeTICHHE HAaTypalbHbIX YUCEIl
YMHOXEHHE U [IeJIEHUE HaTypalbHBIX YHUCE, CBOHCTBA YMHOXKEHHS. YIPOIICHHE
BeIpakeHuid. [Topsaok BemosnHeHus aeiictBuid. KBaapar u kyo uncna. Perenune TeKcToBBIX
3ajay.
OcHoBHas 11e€7b. 3aKpPENHUTh U Pa3BUTh HABBIKKM apU(PMETUUYCCKUX ACUCTBUN C HATypaJIbHBIMHU
yucnamu. BBectu mnousTHS KkBaapaTta M Kyba uuncia. CoOBepIIEHCTBOBATh HABBIKH 110
PELICHUI0 YPaBHEHHMI HAa OCHOBE 3aBHCHMOCTH MEXAY KOMIIOHEHTaMM JeHCTBUU. Pa3BuBath
YMEHUE pelmaTh TEKCTOBblEe 3adaud. [lo3HaKOMHTB C pemieHHeM 3aJad € [OMOUIbIO
ypaBHeHUH. HayuuTh ucnonb3oBaThb NPUOOPETEHHBIE 3HAHHMS M YMEHHS B MNPAKTHYECKON
JESATEIIbHOCTH U MIOBCEHEBHOM KU3HMU.
Kontponbnas paborta Ne 4 o teme: «YMHOKEHHUE U JAeTICHUE HATYPATbHBIX
yrcen». KoutponbHas padota NoS no teme «YpoiieHre BbIPaKEHU».

4, TTnomanu u 00bEMBI
Boruncnenus no ¢opmynam. [Inomans. [Inomane npsmoyronsHuka. EauHuIb H3MepeHus
mwiomasei. [Ipsmoyronpubiil napamienenunen. O0bembl. O0beM MPSMOYTOIBHOTO
napajuieJenume/a.
OcHoBHass 1enb. Pacmiuputh mnpeacTaBieHus ydalmuxcss 00 HU3MEpPeHHH T'€OMETPUYECKUX
BEMYMH HAa TpUMEpe BBIYUCIEHUS IUlomaaed U oOBEMOB U CHCTEMAaTH3HPOBATH
W3BECTHBIE MM CBEJCHUS O €IMHULAX m3mepenusa. OTpabaTeiBaTh  HaBBIKM BBIYHCICHUS
o ¢popMyrnam Mpu peluieHud TeoMeTpudeckux 3aaad. DopMupoBaTh 3HAHUS OCHOBHBIX €IMHMIIL
W3MEPEHUS] U YMEHMsS MEpPEeUTH OT OJHUX EIWHMIl K APYTMM B COOTBETCTBHUU C YCIOBHUEM
3ajaud. HayduTh uCHONB30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B TPAKTHUYECKOU
JEeSATENbHOCTH U MIOBCEHEBHOM KU3HMU.
Konrponbnas padora Ne6 no teme «Ilnomanu u 06bembI». 5. OOBIKHOBEHHBIE IpOOH
OxpyxHocTh U Kpyr. OObIkHOBeHHbIE ApoOu. Hcrtopus dopMmupoBanusi MOHATHS ApPOOH.
Hpo6u B BaBunone, Erunrte, Pume. Haxoxxnmenue dyacTH OT LEJIOTO M IIEJIOTO IO
ero uyactu. CpaBHEHHE, CIOXXEHHE M BBIUUTaHHE OOBIKHOBEHHBIX IPOOE C OJWHAKOBHIMU



3HameHatensaMu. Cmemanubpie unciaa. ClOKEHHE W BBIYMTAHME  CMEIIAHHBIX  YHKCElL.
[IpakTrueckas pabora 1o cOOpy, OpraHW3alid © TOJCYETY JIaHHBIX. Pemienue
KOMOMHATOPHBIX 33/1a4.
OcHoBHast uenb. [lo3HAKOMHUTH yYallUXCs C MOHATHEM JApoOH B 00BEME, JOCTATOYHOM JUIS
BBEJICHUSI ACCATHUYHBIX JpoOeii. DdopMupoBaTh yMEHHS CpaBHUBATH JAPOOM C OJUHAKOBBIMH
3HAMEHATENSIMH; BBIJCNIATH IEJYI0 YacTh HEMPAaBWIBHOW JpoOuW; pemars TPU OCHOBHBIC
3amayn  Ha JpoOu. HayuuTs wucnonp3oBaTh NPUOOpPETEHHBICE 3HAHUA W YMEHHS B
MPAKTUYECKON ACSATEIBHOCTA U TOBCEIHEBHOM KU3HU.
KonTponbnas padora Ne 7 mo teme: «OOBIKHOBEHHBIC JPOOH».
Konrponpaas pabora Ne8 mo Tteme: «CrnoxkeHne ¥ BBIUMTaHHE JpoOei C
OJIMHAKOBBIMH 3HAMCHATEIISIMHUY.

6. decaruanbie npodu. CroxeHre U BEIYUTAHHUE JICCITUIHBIX IpoOei
Hecarnunast 1po6b. OTKpbITHE AecITHYHBIX ApoOeil. CpaBHEHHE, OKpYIJIEHHE, CIIOKEHHE WU
BBIUHTAHUE JIECATUYHBIX JpoOeii. CrapuHHBIe cucTeMbl Mep. JlecaTuuHble Jpodu U
MeTpUYecKasi cuctemMa Mep. PereHne TeKCTOBBIX 3a/1a4.
OcHoBHas 11e7b. BbIpaboTaTh YMEHHS YHTATh, 3alTUCHIBATh, CPABHUBATH, OKPYIJISATEH JIECITHYHBIC
IpoOu, BBITIONHATH CIIOKEHHE W BBIYMTAHME JECSITHUYHBIX ApoOeil. BripabaTpiBath ymeHHe
pemarh TEKCTOBBIE 3aJaud. BBecTH mMOHATHE TPHOIMKEHHOTO 3HAYeHWsI uucia. HayduTs
WCTIONB30BaTh MPHOOPETCHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOW JACSITEIBHOCTH U
TTOBCEIHEBHOM KU3HM.
KonTponbraas pabora Ne 9 mo rteme: «/lecaruunbie npoOu. ClIO)KCHHE W BBIYUTAHUC
JECATUIHBIX APOOEH».

7. YMHOXEHHE U JIeJICHUE TeCATUYHBIX Ipo0Oei
YMHOXKEHHUE U AeNeHne AecATUYHbIX Ipodeil. CpeaHee apudmeTnyeckoe HECKOJIbKUX YHCET.
Pemenne TeKCTOBEIX 3a1a4.
OcHoBHas 1enb. BeipaboTaTh yMEHUSI YMHOXKATh U IEIUTh NECATUUYHbBIE TPOOH, BHIMOIHSITH
3aJjaHus Ha BCe JICHCTBUSI C HATypajbHBIMH YHCIAMU M JIECATHUYHBIMH JAPOOSMHU.
Hayuuth ucnonb3oBaTh MpHOOPETEHHBIE 3HAHUS M YMEHHS B MPAKTUYECKOM EATEIHHOCTH U
noBcenHeBHOU )13HU. KoHTponpHas padora NelO mo temMe «YMHOXEHHWE M JIeJICHUE
JeCSITUYHBIX ApoOel Ha HaTypalbHbIC YHCIA».
Kontponbnas padota Ne 11 mo Teme: «YMHOKEHHE U JIEIICHUE ACCITUYHBIX TIpobeii». 8.

NHCcTpyMEHTBI 7151 BBIYUCICHUN U U3MEPEHU
Havanbuble cBeneHuss O BBIYMCICHHSX Ha Kanpkymarope. [Ipouentsl. Haxoxnenue
IPOLEHTa OT BEIMYMHBI, BEJIMUYUHBI MO €€ NpoleHTy. Yroi. TpeyronpHuk. Bemumumna yria.
Enqununst usmepenus yrios. M3mepenue yrios. [loctpoenue yria 3a1aHHON BETHYMHBL.
OcHoBrass nenb. CdopMupoBaTh yMEHHUS pelIaTh MpOCTEHIIMe 3aJadyd Ha MPOIEHTHI,
BBITIOJHSTh TIOCTPOCHUE U u3MepeHue yrioB. lIpogomkares paboTy 1o pacno3HaBaHUIO
u  u3o0paxeHuto reomerpuueckux ¢uryp. Hayuuth ucnonp3oBaTh NpuOOpETEHHbIC 3HAHUS U
YMEHHUS B MPAKTUYECKOW AEITENbHOCTH U TIOBCETHEBHON KU3HHU.
Kontponbnas paborta Ne 12 no teme: «IIpouieHThI».
Kontponbnas paborta Ne 13 no teme: «MHCTpYMEHTHI 711 BBIYUCICHUN U U3MEPEHUIL».
9. OnucarenpHas cratuctuka. BepostHocts. KomOuHaroprka
Jluneiinpie nuarpammel. CHcTeMaTH3alus U TOACYET UMEIOIINUXCS JAHHBIX B BUJE YaCTOTHBIX
tabnun u nuarpamMm. Cto04aTeie TuarpamMmabl.
[IpencraBnenue naHHBIX B BuAe Tabmui, auarpamm. I[IpenctaBieHue o BBIOOPOYHOM
uccnenoanuu. [Ipaktudeckas pabota mo cOOpy, OpraHM3alMK U MOJACYEeTy HaHHbIX. CpenHee
3HaYeHHWEe W MOJa KaK XapaKTepUCTUKU COBOKYIHOCTH YHUCIOBBIX JaHHBIX. Kpyrossie
nuarpamMmel. PemeHne KOMOMHATOPHBIX 3aad. PereHne KOMOMHATOPHBIX 3ajad 1mepebopom
BapUAHTOB. [TepecranoBkH u
dakropuan. [Ipumepsl pemieHus: KOMOMHATOPHBIX 3adad: mepedop BapHAHTOB, MEPECTAHOBKH,
¢baxTopuai.



10. UToroBoe moBTOpEHME
OcHoBHas 11en1b. [IoBTOPUTE, 3aKpenuTh, 0000IUTH OCHOBHBIC 3HAHUS, TIOJYICHHBIC B 5
kiacce. KontponpHas padorta Neld
Hrorosas pabora 3a Kypc 5 Kiacca.

6 kiacc (2 1 B Hezento, Beero 68 )
1. lenumocTh ymcen
Henutenu u kparueie. [Ipuznaku nenmmumoctu Ha 10, Ha 5, u Ha 2. [lpu3Haku nenmumoctu Ha 9
u Ha 3. Ilpoctble U cocraBHble yucia. Pas3noxkeHue Ha npocTble MHOXMUTENH. Hambombiumit
obmmii nenutens, B3aumHo npocteie yncna. Hanmensiee odiee KpaTHoe.
Kontponbuas padora Nel mo Teme «JlemumocTs ducen».

2. Cro>xeHue ¥ BhIYUTaHUE ApoOel ¢ pasHbIMU 3HaMEHaTENs MU
OcHoBHOe cBoiicTBO jpoOu. Cokpamenue apobeil. [IpuBegenue apobeir k obuemy
3HaMeHaTento. CpaBHEHHE, CJIOKEHHE M BbIYMTAaHUE JpoOell C pa3HbIMU 3HaAMEHaTEsIMHU.
CrnoxeHrne W BBIYUTAHHE CMEIIAHHBIX YHCEL.
Konrponsnas padora Ne2 mo teme: «CrokeHne U BEIYATaHUE APOOEH ¢ pa3HBIMH
3HaMeHaTtenssMu». KorrponbsHas padora Ne3 no teme: «CrioskeHUE U BRIYUTAHUE
CMEIIaHHBIX YUCEI».

3. YMHOXeHHe U JieTieHie 0OBIKHOBEHHBIX Apo0ei
YMmHuoxenune npobeit. Haxoxmenue npobu ot uymcna. [IpuMeHeHme pacmpeneauTeTbHOTO
cBOlicTBa yMHOXeHHsA. B3aumHo oOpartHble uucna. Jlenenue. HaxoxzaeHue uucia 1Mo ero
npobu. JIpoOHbIE BEIpaKEHUSI.
KonTponbhas paborta Ned o teme: «Y MHOXKEHHE
npo6eii». KourponpHas padota NeS no teme:
«Jlenenne gpooei».

4. OTHOUIEHUS U MPOMOPIIUU
Otnomenus. IIponopruu. Ilpsmas u oOpaTHass MpOMOPIMOHATILHBIE 3aBUCUMOCTH. MacmTad.
JlnuHa oKpy>XKHOCTH U iomaas kpyra. Mctopus uucna n. [ap.
Kontponbnast paboTta Ne6 mo teme: «OTHOIEHUS W TIPOTIOPIIAH.
KonTtponbnas pabota Ne7 mo teme: «Macmtad. J[mnHa okpyxknoctu. [Tnomanp

Kkpyra». 5. [loyoxxurenbHbIe U OTPULIATENIbHBIE YHCTIa
Koopnunatel Ha npsimoil. [losiBieHue oTpuuarenbHbIX uncend U Hynd. [IpoTuBOMOJIOXKHBIE
yucna. Monyns uncna. CpaBHeHue yuceln. MI3MeHeHne BeI4rH.
Kontponbnas padora Ne8 no teme: «IlojoxuTenbHbIE U OTPULIATENIBHBIC YUCIIA.

6. Cro>xeHue 1 BIYUTaHUE TOJOKUTENbHBIX U OTPUIATEIbHBIX YHUCET
CrosxeHue yucesl ¢ MOMOUIBI0 KOOPAUHATHON mpsMoil. ClioKeHHe OTPULIATEIbHBIX YUCEIL.
CrosxeHue yucel ¢ pa3HbIMU 3HaKaMu. Beruutanue.
Kountponbnas pabora Ne9 mo teme: «CnokeHHE M BBIYUTAHHUE MOJIOKUTENBHBIX U
OTPHILIATEIbHBIX YUCETI».

7. YMHOXEHHE U JeNICHUE TMOJI0XKUTEIbHBIX U OTPHUILIATEIbHBIX YUCEI
Ywmuoxkenue. [lenenue. Pannonanbuelie uncia. CBoiicTBa JEHCTBUI ¢ palliOHATbHBIMU
YHCIaMHU.
Konrponsnas pabora NelO mo teme: «YMHOXEHUE U JieIeHUE TOJIO0XKHUTEIBHBIX U
OTpULIATEIbHBIX YHUCEI».

8. Pemienue ypaBHeHuit

Packpeitre cko0ok. Koapduuunent. [TonoOuble cnaraemsle. Pemenne

ypaBHeHUH. B Xo/1e u3ydyeHus TeMbl 00ydaronecs J0KHBIL:
Konrponsnas padora Nell no teme: «PackpbiTue cko6ok. [Togo6HbIe
crnaraemblie» KonTtponbHas pabota Nel2 no teme: «Perienue ypaBHeHU».

9. KoopuHatel Ha MIIOCKOCTH
[lepnennukynspusie npsmele. IlapannensHbie npsmele. KoopauHatHas mockocTb. P.
Hexapt. Ctonbuatsie auarpamMmsl. ['paduxu.



Konrponasnas padora Nel3 no teme: «KoopauHaTel Ha IIIOCKOCTHY.
10. OnucarenbHas cratuctuka. Bepositnocts. KomOunatopuka
[Tonsitne o ciydailHOM oOmNbBITeé U COOBITUU. J[OCTOBEpHOE W HEBO3MOXKHOE COOBITHS.
CpaBHenue maHncoB. [IpuMepsl penieHuss KOMOMHATOPHBIX 3aa4 1epeObopoM BapHaHTOB.
11. HrtoroBoe noBTOpEeHUE
[Tociie mOBTOpEHHUS! U3YUEHHOTO MaTepuaia IPOBOAUTCS UTOTOBasi KOHTpOJIbHAs paboTtaNel4.

7 knacc Anre6pa (2 1 B Hepeo, Bcero 68u4)

1. MHoxecTBO. DnemMeHT MHOkecTBa. [loaMHOkKecTBO. MHOKECTBO.
OnemeHThl MHOXecTBa. [loaMHOXeCTBO.
2. BripaxeHusi, TOXXJIECTBa, ypaBHEHUSI.
UucnoBble BBIpAXKEHUS C MEPEMEHHBIMH. 3aposkJeHue ainreOpbl B Heapax apudmeruku. Au-
Xopesmu. Ilpocreifmme mnpeoOpa3oBaHus BbIpaXeHUIl. YpaBHEHHE, KOpPEHb YpaBHEHHUS.
JIuHeliHOe ypaBHEHHWE C OJHOM IIEpEeMEHHOM. PelleHwe TEKCTOBBIX 3a7a4 METOJAO0M
cocTaBlieHUs1 ypaBHeHHH. CTaTUCTHYECKUE XapaKTEPUCTUKH.
OcHOBHas 1e/lb — CUCTEMATH3MpPOBaTh U 000OLIMTH CBENEHUS O MPEoOpa3OBaHUAX
anreOpanydecKkux BhIpAXEHUN U PEeLICHUH YPaBHEHUH C OJJHOU NepEeMEHHOM.
KonTtponbHbIX padoT: 2
3. OyHknuu
OyHKIMs, 06JacTe onpeneneHus GyHkuuu. Berawcienne 3HaueHUN (QyHKIUU 10 dopmyre.
I'paduk pynxiuu. [Ipsmas nponoproHaIbHOCTh U ee rpaduk. JlnneiHas QyHKus u ee
rpaduk.
OcHOBHasl 1LeNb — O3HAKOMUTh YyYalllUXCsl C BaKHEUIIMMH (PYHKIHMOHAIbHBIMU
MOHATUSAMH W ¢ TpaduKaMu MpsSMON IPONMOPIUOHATBLHOCTH M JIMHEWHOU (PyHKIIMM 00IIero
BHJIA.
KonTtponbHbIX padoT: 1

4. CreneHb ¢ HaTYpalIbHBIM MTOKa3aTeIEM
CremneHb ¢ HaTypalbHBIM TOKaszareineM M ee cBorcTBa. OpHouneH. DYHKIUU y = X2, y =
X3 W UX rpaduky.
OcHOBHas 1elb — BbIPAOOTaTb YMEHHE BBINOJIHATH JEHCTBUS HAJ CTEHEHAMHU C
HaTypaJbHBIMH [T0KA3aTEISIMU.
KonTtposbHbIX padoT: 1

5. MHorousneHsl
Muorounen. CroxeHue, BBIUUTAHME M YMHOJKEHHE MHOTOYICHOB. PasnmoxkeHue
MHOTOYJICHOB Ha MHOKUTEIIH.
OcHoBHas 11e/1b — BBIPA0OTaTh YMEHUE BBINOJIHATH CI0XKEHHE, BHIUNTAHUE, YMHOXKEHHE
MHOTOUYWIEHOB U Pa3JI0KEHNE MHOTOWICHOB HA MHOXKUTEIIN.
KoHTponbHBIX paboT: 2

6.DopMyIIBl COKPAILIEHHOTO YMHOKEHHUS
®opmyiel (a + b)2 = a2 £ 2ab + b2, (a £ b)3 = a3 + 3a2b + 3ab2 + b3, (a £ b) (a2 + ab + b2) =
a3 +b3. Codpusmbl, mnapagokcel. Ilpumenenne ¢GopMyn COKpAIIEHHOTO YMHOXEHHS B
npeoOpa3oBaHusx Belpaxkenuid. Tpeyronbauk [lackans. b. ITackais.
OcHOBHasg 1enp — BBIPAOOTAaTh YMEHUE MPUMEHATh (OPMYIBI COKpPAIEHHOTO
YMHOKEHHS B NpeoOpa3oBaHUsX IEbIX BBIPAKEHUI B MHOTOUJICHBI M B Pa3JI0KEHUH
MHOTOYJIEHOB Ha MHOXKUTeNU. KOHTpOoIbHBIX padoT: 2

7.CucTeMbl IMHENHBIX YPABHEHUN
Cucrema ypaBHeHuil. Pemenue cucreMbl [JBYX JIMHEHHBIX YPaBHEHMM C  JIBYMs
NEepEMEHHBIMH M €ro reomMeTpuyeckas uHTeprnpeTauus. M3o0pereHne MeToga KOOpAMHAT,
MO3BOJISIOIIETO MEPEBOJUTH reoMeTpuueckue OObeKThl Ha s3blk anreOpbl. P. Jlekapt u II.
@®epma. IIpuMepbl pa3nMUHBIX CHCTEM KOOPAMHAT HA IUIOCKOCTH. PellleHMEe TEKCTOBBIX 3a/1a4
METOJIOM COCTaBJIEHUSI CUCTEM ypPaBHEHHH.



OcHOBHass 1eNb — O3HAKOMUTh Y4YalIUXCAd CO CHOCOOOM pElIeHUs CHUCTEM JIMHEHHBIX
YpaBHEHUI € AByMs IEPEMEHHBIMH, BBIpAOOTAaTh yMEHHUE pellaTb CHCTEMbl YPaBHEHUM H
NPUMEHATh WX IPU PELICHUH TEKCTOBBIX 3a/1ad.
Konrtpoabusix padort: 1
8.IloBTOpEHUE
OcHoBHas 1enb. [IoBTopuTh, 3aKpenuTh 1 0000LUIUTH OCHOBHBIE 3HAHUS, [IOJIYYECHHBIE B 7
kiacce. Kontponbubix padot: 1
7 knacc I'eomerpus (1 4 B Hepesro, Bcero 34 )

1.HayanbHble reoMEeTpUUECKUE CBECHUS
[Ipocreiimue reomerpuueckue (GUTYpHl: TpsMas, TOYKa, OTPe3oK, Jyd, yroia. Or
3emuemepuss Kk reomerpuu. llonarue paBeHcTBa reomerpuueckux ¢uryp. CpaBHeHue
OTPE3KOB M YIJOB. M3MepeHue oTpe3KoB, JUIMHA OTpe3Ka. M3mepeHue yrios, rpajlycHas Mepa
yria. CMeXHble U BEPTUKAJIbHBIE YIJIbl, UX CBOUCTBA. [lepneHauKynspHbie MpsIMbIE.
OcHOBHas 11eJIb — CHUCTEMAaTU3UPOBaTh 3HAHUS yJalllUXCsl O MPOCTEUIINX IeOMETPUUYECKUX
¢burypax 1 ux cBOWCTBaX; BBECTH IOHITHE paBEHCTBA (PUTyp.
KonTponbubix padot: 1
2. TpeyroibHUKI
TpeyronsHuk. Ilpu3Hakm  paBeHCTBa  TpeyroJapHUKOB. llepneHaumkymap K  OpsMOIL.
Codusmbl, mapagokcsl. MeauaHnbl, OUCCEKTPUCHI U BBICOTHI TpeyroJibHHUKa. PaBHOOEIpEHHBII
TPEYroJIbHUK U €ro CBOWCTBA. 3aJaud Ha MOCTPOEHHE C IOMOLIbI0 LHUPKYIS U JIMHEHKH.
Apxumen. IlocTpoeHue ¢ MOMOIIBIO HUPKYJSA U JUHENKH. Tpuceknus yria.
OcHOBHass 1enb — BBECTH IMOHATHE TEOPEMbl; BBIpAOOTaTh YMEHHE JOKa3bIBaTh
PaBEHCTBO TPEYrONIBHUKOB C MOMOIIBI0 W3YYEHHBIX NTPU3HAKOB; BBECTH HOBBIM KJIAcC 3a7ad —
Ha MOCTPOCHHE C NOMOMIBIO IUPKYJIS U JINHEHKH.
KonTtponbHbIx padoT: 1
3.I1apamienbHble TPSAMBbIE
[Ipu3Haku napaieIbHOCTH MPSAMBIX. AKCHOMa NapajuieNbHbIX NpAMbIX. «Havama» EBkinuna. JI.
Oiinep. H. U. Jlo6aueBckuii. Mctopus nmsaroro nocrymnarta. CBOMCTBa mapauieIbHBIX TPSIMBIX.
OcHOBHasg LeAb — BBECTM OJHO M3 BAXHEHIIMX IOHATHH — IOHATHE MapajuIeIbHBIX
IOpsMBbIX; JaTh IEpBO€ MpEACTaBICHHE 00 akcuoMax M aKCHOMAaTHYeCKOM METoJe B
Ir€OMETPUH;, BBECTH AKCHOMY NApAJUICIbHBIX IPSMBIX.
KonTtposbHbIX padoT: 1

4.CooTHOLIEHHS MEKYy CTOPOHAMM U YIJIAMH TPEYTOJIbHUKA
Cymma yrnoB TtpeyroiapHuka. COOTHOIIEHHE MEXKIAY CTOPOHAMHM W YIVIAMH TPEYrOJIbHMKA.
HepaBenctBo TpeyronbHuka. IIpsAMOyrojibHble TpeyrojibHUKH, HX CBOWCTBA W IPU3HAKU
paBeHcTBa. PaccTossHMe OT TOYKM 10 MpsAMOH. PaccrosHue mexnay napajuienbHbIMUA MPSMBIMHU.
IlocTpoeHue TpEYroabHMUKA IO TPEM IEMEHTAM.
OcHOBHas 1L1eIb — PacCMOTPETh HOBBIE MHTEPECHBIE U BaKHBIE CBOWCTBA
TpeyroJibHUKOB. KOHTpONbHBIX paboT: 2

5.1loBTOpenue. Pemenue 3amau
OcnoBHas uenb. [ToBropuTts, 3aKkpenuTh 1 0600MHUTH OCHOBHBIE 3HAHUS, TIOTY4YEHHBIE B 7
KJ1acce.

8 ximacc Anrebpa (2 u B Henenio, Bcero 68 u)
1. PanmonanbHbie 1poOU
PammonanpHas apo6b.  OCHOBHOE CBOMCTBO JpoOW,  COKpalleHHe IpoOeii.
ToxnecTBeHHBIE
y[ 0
npeoOpa3oBaHusl palMOHANBHBIX BbIpaKeHUH. DyHKIUSA *  © ee rpaduk.
OcHoBHas 11eJb — BBIPA00OTaTh YMEHHE BBIMOIHSITH TOXKIESCTBEHHBIC MPEOOPA30BAHMS



palOHaIbHBIX BBIPAYKEHUH.
Tak kak AeHCTBUS C palMOHAIBHBIMM JpPOOSIMM CYIIECTBEHHBIM 00pa3oM OIUparoTcs Ha
NEeMCTBUA C MHOIOWIEHAaMH, TO B Hadajle TEeMbl HEOOXOJUMO IMOBTOPUTH C Yy4alIUMHCS
peoOpa3oBaHus IEIbIX BEIPAKEHH.
KonrtpoabHbIx padot: 2

2. KBazmparHsie KOpHU
[lonsitTue 00 wuppanuoHanbHbIX uyuciaax. HegocTtaToyHOCT pPALMOHAIBHBIX YHMCEN IS
F€OMETPUYECKUX  U3MEpPEHUH, UpPpaLMOHAIbHBIE YHUCIIa. OO6uiue CBEJICHUS 0
JNENCTBUTEIbHBIX Yyclax. KBagparuelii  KOpeHsb. [HonsTne 0 HAXO0XKICHUU
OpUONMKEHHOTO  3HA4eHWs  KBaapatHOro  KopHa.  CBoiicTBa KBaJpaTHBIX  KOPHEH.
[IpeoOpa3oBaHus BBIPAKEHHH, COAEPKAIIMX KBaJpaTHbie KOpHU. QDyHKIHA

o ‘5, ee CBOICTBa U rpaduK.
OcHoOBHasi 1eb — CHUCTEMAaTH3UPOBATh CBEIEHUS O PANMOHATBHBIX YHCIAaX W JIaTh
MpeACTaBlIeHUe 00 HPpalMOHATIBHBIX YHCIAX, PACIIUPUB TEM CaMbIM TIOHSITHE O YHCIE;
BBIpA0OTAaTh yMEHHE BBHITIONHATH MPeoOpa30BaHUS BBIPAXKEHUHM, COJEpXKAIIUX KBaJpaTHBIE
KOPHHU.
KonTponbubix padoT: 2

3.KBagparHble ypaBHEHUS
KBagparnoe  ypaBHenume. @opmyna  KOpPHEHM  KBaJpaTHOTO  ypaBHEHMs.  Pemnienue
panMoOHANLHBIX ypaBHEHUU. Perenue 3amad, NpPUBOIAIMX K KBaApPAaTHBIM YPaBHEHHUSIM U
MPOCTEUITUM PAIMOHATHHBIM YPAaBHEHHUSM.
OcHoBHas 11e7Tb — BBIPAO0TATh YMEHUS PeIlaTh KBaJApaTHBIC YPAaBHEHHS U MPOCTEHIITNE
palMOHAIBHBIE YPABHEHUS U IPUMEHATh UX K PELICHUIO 3a1a4.
KonTtponbnbIx padbot:2
4 HepaBeHcTBa
UucnoBble HEpaBEHCTBA U HUX CBOMCTBA. llouneHHOE ClIOKEHHE M YMHOKEHHE YHMCIIOBBIX
HepaBeHCTB. [lorpenHocTh 1 TOYHOCTh NpUOIKeHus. JIMHeiTHbIe HEpaBEHCTBA C OJTHOM
MIEPEMEHHOM U UX cucteMbl. OCHOBHAs 1elb — O3HAKOMHTh Y4YAIUXCS C NPUMEHEHUE:
HEpaBEHCTB Ui OLIEHKU 3HAuYeHUil BhIpaXKEHUH, BRIPaOOTaTh yMEHHUE peIlaTh JUHEHHbIE
HEPaBEHCTBA C OJJHOM MEPEMEHHOU U UX cucTeMbl. KOHTpOJIBHBIX paboT: 2

5. Crenenp ¢ 1eNbIM NOKa3aTelleM. DJIEMEHTbl CTATUCTUKU
Crenenp ¢ wenbIM NoKaszaTeseM M ee cBoiicrBa. CTaHAapTHBIM BuJ uucia. HavyanbHble
CBeZIeHUs 00 OpraHu3alldy CTATUCTUYECKUX UCCIIEeI0BAHUM.
OcHoBHass 1enb — BbIPAOOTATh yYMEHHE MPUMEHSATH CBOWCTB, CTENEHH C IIEJIBIM
MoKa3aTeleM B BBIYHMCICHUAX U MpeoOpa3oBaHUsAX cPOPMUPOBATH HayajdbHbIC MPEICTABICHUS
0 cbope U TPYINIUPOBKE CTATUCTUUECKUX JAHHBIX, UX HATJISAHON MHTEpPIpETaIiH.
KoHTposbHBIX paboT: 1
6. [ToBTOpCHHE.
KoHTponbHbIX paboTa 1

8 kiacc 'eomerpust (1 4 B Hepmento, Bcero 34 1)

1.YeThlpexyrojibHUKI
MHOTOYrOJIbHUK, BBINYKJIBI MHOTOYIOJIBHHMK, 4YeThIpexyrosbHUK. [lapamnenorpamm, ero
cBoiicTBa W mnpusHaku. Tpamenus. Panec. IlpsmoyronpHHK, poMO, KBaJapaT, WX CBOMCTBA.
OceBast U LEHTpalbHasi CHAMMETPHH. 30J10TOE CEUCHUE.
OcHOoBHass 1enb — M3Y4YUTh HaumboJee BaKHBIE BHUJABI  YETBIPEXYTOJHHUKOB —
napajuiejorpaMM, MOpPSIMOYTOJbHUK, pPOMO, KBagparT, Tpameuuo; [aTh NPEICTaBICHHE O
¢burypax, obraiammux OCEBOI UM IEHTPATBLHON CUMMETPUEH.
KontpoasHbix padort: 1
2.ITmomans
[TonsiTue momaay MHOroyrosibHUKa. [lnomanu npsmMoyroiapHUKa, MapamienorpaMma,



TpeyrojbHuKa, Tpaneuuu. Teopema IIudaropa. [Tudarop u ero mxona.
OcHOBHasi 1ellb — PACHIUPUTh M YIIYOUTh TOJIyd€HHBIE B 5—06 Kjaccax MpeacTaBICHUS
yJammxcsi 00 M3MEpEeHHH W BBIYUCICHHM IUIOIIAJCH; BBIBECTH (HOpMYJBl  IUIOMAACH
IPSIMOYTOJIbHUKA, Ma-pajule]orpaMMa, TPEYroJibHUKA, Tpaneluy; J10Ka3aTh OJHY U3 IJIaBHBIX
TeopeM reomerpun — teopemy Iudaropa.
KonTponbubix pador: 1

3.IlomoOHBIE TPEYTOILHUKI
[lomoOusie TpeyrompHukH. [lpm3Hakum monoOMs TpeyrosbHUKOB. [IpumMeneHue
000U K JI0Ka3aTeNbCTBY TEOPEM U pelleHuto 3a1a4. CHHYC, KOCHHYC M TaHI'€HC OCTPOro
yria OpsIMOYTOJIbHOTO TPEYrojabHHUKA.
OcHOBHasi 1Ledb — BBECTH MOHATHE IMOJOOHBIX TPEYrOJLHUKOB; PACCMOTPETh MPU3HAKU
1oJ1I00Usl TPEYTOJNbHUKOB U ux NpUMEHEHUS, cJIeNaTh MepBhIN mar
B OCBOCHHHU y4JaluMHUCA TPUTOHOMETPUYECKOTO anmnapara reoOMeTpUH.
KonTponbubix padoT: 2
4.0OKpyKHOCTh
B3aumHOe pacnonoxeHue mnpsAMOW M OKpykHocth. KacarempHas K OKpYKHOCTH, €€
CBOICTBO M mpu3Hak. lleHTpanbHble M BIMCaHHBIE YIibl. YUeTblpe 3amedaresbHbIE TOUYKU
TpeyroJibhuka. JI. Dinep. Bnucannas u onucanHas OKpY>KHOCTH.
KonTponbubix padot: 1

5.IloBTopenue. Pemenne 3anau
OcHoBHas 1enb. [IoBTopuTh, 3aKpenuTh U 0000IUTH OCHOBHBIE 3HAHUS, TIOJTYYCHHBIE B 8

KJiacce.

9 kmacc Anre6Opa (2 1 B Hezenro, Bcero 68 u)

1. Ksanpatuunas GyHKIus
Oyukmus. CpoiictBa (yHkuuit. KBampaTHbiii TpexusneH. PaszmoxkeHue KBaapaTHOTO
TpexujeHa Ha MHokuTenu. OyHknus y = ax2 + bx + ¢, ee cBoiicTBa u rpaduk. CrerneHHas
byHKIIHS.
OcHOBHasi  1eJdb — pACHIMPUTh CBEACHHS O CBOWCTBaX (YHKIMK, O3HAKOMHUTH
y4YaluXcsi CO CBOWCTBaMU M rpad)KOM KBaJpaTHUHOW (PYHKIUU.
KoHTponbHBIX paboT: 2

2.YpaBHEHHS U HEPABEHCTBA C OJIHOM MEPEMEHHON
Lenbie ypaBuenusi. Mcrtopusi Bompoca o0 HaxoxaeHUW QopMyn KopHeW anreOpanmvecKux
yYpaBHEHUI, Hepa3pelIUMOCTh B paJUKalax YpaBHEHUH cTeneHu, Ooibineld uersipex. H.
Tapranesa, [x. Kapmano, H. X. AGenn, D. Tamya. JlpoOHble palMoOHaAIbHBIC YpaBHEHUS.
HepaBeHnctBa BTOPOIl cTeneHW € OJHOU NMEpEeMEHHOU. MeTo MHTEpBaIOB.
OcHOBHasi 1LeNb — CHCTEMATHU3UPOBATh W OOOOMIMTH CBENEHUS O pEIIeHUH LENbIX U
JIPOOHBIX pallMOHATBHBIX YpPaBHEHHH C OJHOW MEpeMEeHHOH, cHOpPMHUPOBATH YMEHHE pPEIlaTh
HepaBeHcTBa Buna ax2 + bx + ¢ > 0 wnu ax2 + bx + ¢ <0, rae a # 0.
KoHTposbHBIX paboT: 1
3.YpaBHeHus u HEpaBEHCTBA c JBYMSI NePEeMEHHBIMU
YpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. CucrtemMbl ypaBHEHUN BTOPOW CTENECHH.
Pemenne 3aga4 ¢ NOMOLIBIO CHUCTEM YpPaBHEHUWI BTOpoil creneHu. HepaBeHcTBa ¢ nByMs
MIEPEMEHHBIMU U UX CUCTEMBI.
OcHoBHast 1enb — BBIPA0OTAaTh YMEHHUE pelarh NpOCTEHIINe CHCTEMBI, COJAepKallue
YpaBHEHHE BTOPOU CTENEHHU C ABYMS IEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4M C TOMOULIBIO
cocTaBlieHUs Takux cucteM. KoHTponbHbIX paboT: 1
4. Apudmetrnueckas U reoMeTpUdIecKasi Iporpeccuu
Uucnossie mocnenoBarenbHocTu. 3amava Jleonapao I[luzanckoro (Pubonayum) 0 KpOIUKAX,
gucna Oubonauun. Apudmernyeckas u Teomerpuueckas mnporpeccud. DopMynsl  T-TO
YyleHa ¥ CYMMBI NEpPBBIX N YIEHOB Hporpeccuu. 3ajaya O IaxmaTHOM nocke. beckoHeuHo
yOBIBatoIIas FeOMETPUYECKasi MPOTPECCHS.



OcHoOBHas 11eTb — JIaTh NOHATHA 00 apUPMETHUECKON U FeOMETPHUECKON POTrPEeCcCUsiX KaK
YHCIOBBIX MOCIEA0BATENHHOCTX 0CO00T0 BHUIA.
KonrtpoabHbIx padot: 2

5.0neMeHTh KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEH
KomOunaroproe  mpaBmio  ymMHOXKeHHA.  [lepecTaHOBKHM,  pa3MeUICHHs,  COYETaHWHS.
OTHOCHTEeNbHAsT dYacToTa W  BEPOATHOCTh  CIy4aHOro  coObiTus. HMcTokm — Teopun
BEpPOSITHOCTEH: CTpaxoBoe Jeno, azapTHeie Urpsl. [1. ®depma, S. bepuymmu. A. H. Konmoropos.
OcHOBHast 1eNb — O3HAKOMUTH YYAIIUXCS C MOHATUSMHU IIE€PECTAaHOBKH, pa3MEUICHHUS,
COYEeTaHHs MW COOTBETCTBYIOIIUMH (OopMyJIamMHu ISl TMOACYETAa MX YHCIa; BBECTH MOHSITHS
OTHOCHTEJIFHOW YaCTOTHI ¥ BEPOATHOCTH CITy4aifHOTO COOBITHSL.
KonTponbubix padot: 1

6. TloBTOpeHue (HTOroBoOE)
OcnoBHas nenb. [ToBTOpuTH, 3aKpenuTh U 000OIUTE OCHOBHBIC 3HAHHMS, TTOJTyIEHHBIE B 9
kiacce. KoHTponpHBIX paboT: 2

9 knmacc T'eomerpus (1 4 B Heaemo, Bcero 34 u)

1. Bexropsl. MeTox KoopauHAT
[lonsTne BekTopa. PaBeHCTBO BekTOpOB. COKEHHE M BBIYATAHHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha yucio. Pa3noxkeHue BEKTOpa MO JABYM HEKOJUIMHEAapHbIM BekropaMm. KoopanHaTsl
BekTopa. [IpocTeil-mme 3amadym B KOOPAMHATaX. YPAaBHEHUS OKPYKHOCTH M IPSIMOM.
[IpumeHeHne BEKTOPOB U KOOPJMHAT MPU PEIICHUH 3a/1a4.
OcHOBHass 1enb — HAay4YUTh Yy4YalllUXCS BBIMOJHATH JEHCTBHS HaJ BEKTOpPaMU Kak
HampaBIEHHBIMU OTpe3KaMH{, UYTO BaXXHO Ui NPUMEHEHUS BEKTOpOB B  (pusmke;
[MO3HAKOMUTb C  HCIIOJNIB30BAHUEM BEKTOPOB W METOJAa KOOPAMHAT MpPH PEUICHUH
r€OMETPUYECKHX 3a/1ay.
KonTtponbHbIX padoT: 1

2. CooTHOILIEHHS MEXIy CTOpPOHAMU U yIJlaMH TpeyrojibHuka. CkajsipHoe
POU3BEJCHUE BEKTOPOB
CuHyc, KOCMHYC M TaHT€HC yria. TeopeMbl CHHYCOB W KOCHUHYCOB. Pemienue
TpeyroJbHUKOB. CKaIIpHOE NPOU3BEACHHE BEKTOPOB U €r0 NPUMEHEHNE B TEOMETPUUYECKUX
3a/1ayax.
OcHOBHasi 1e/lb — pa3BUTh YMEHUE YUYALUXCSA IPUMEHATH TPUTOHOMETPUYECKUI
anmapar IpHU pelIeHUU T€OMETPUUYECKUX 3a/ad.
KonTtposbHbIX padoT: 1

3. lnuHa OKpY>KHOCTH U TIOIIA/lb Kpyra
[IpaBunbHbIE ~ MHOTOYTOJIbHUKH. OKpyXHOCTH, ONMCAaHHAsT  OKOJIO  MPABHIBHOIO
MHOI'OYrOJbHMKA M BIHCaHHasg B Hero. llocTpoeHue NpaBUIbHBIX MHOTOYIOJIBHUKOB. J[nnHa
okpyxHocTH. McTtopus uucna n. Ilnomans kpyra. KBagparypa kpyra.
OcHOBHas LIeJb — PaCIIMPUTh 3HAHUE YYaIlUXCA O MHOTOYrOJIbHUKAX; PACCMOTPETh MOHATHUS
JUTMHBI OKPYKHOCTH ¥ MJIOMIAIN Kpyra U (QOPMYIBI ISl X BBIUMCICHHUS.
KoHTposbHBIX paboT: 1

4. JIBWKeHHUS
OtoOpaxenne mmiockoctd Ha cebs. Ilonstue nBumxkenus. OceBas M ILEHTpajibHas
cummetpui. [lapamnensnsiii nepenoc. [losopor. HanmoxeHust u ABMKEHUS.
OcHOBHas 11€71b — MO3HAKOMMTDH YJalllMXCsl C MOHATHE: ABM)KEHMSI U €r0 CBOWMCTBaMH, C
OCHOBHBIMHU BHJIaMH JIBUKEHUH, CO B3aUMOOTHOILLICHUSIMU HAJIOKEHUN U JBUKEHUH.
KoHTtposabHbIx padort: 1

5. HayaneHble cBeleHHS U3 CTEPEOMETPUU
IIpenmer crepeoMerpun. ['eomerpuueckue Tena W MOBEPXHOCTH MHOIOIpaHHUKH:

npu3Ma, napaiefnenunea, nupamMmuaa, GopMyIsl A BRIYUCICHUS uX 00beMoB. Tena

U TIOBEPXHOCTH BpALICHHS: IUIUHAP, KOHYC, cdepa, map, (GopMynbl Ui BBIYUCICHUS HUX



IoImaae MoBepxXHOCTEH U 00beMOB. Y IBOCHHUE KyOa.
OcHOBHasg 1enb — JaTh HAyaJIbHOE TMPEJCTABICHHE O Telax M IOBEPXHOCTAX B
MPOCTPAHCTBE; MO3HAKOMUThH YJAIIUXCA C OCHOB HOBBIMH (OPMYJIaMHU JUIs BBIYHCICHUS
Iomaae MOBEPXHOCTEH U 0OHEMOB TEI.
6. O0 akcromax IIaHUMETPHU
Becena 00 akcmomax reoMeTpHH.
OcHoBHast 1enb — JaTh Oojiee TIYOOKO€ TMpEACTaBICHUE O CHUCTEME aKCHOM
IUTAHUMETPUH ¥ aKCHOMAaTHYECKOM METO/IE.
7. IloBTOpenue. Pemienune 3aqau
OcHoBHas 1enb. [loBTopuTh, 3aKpenuTh 1 0000IUTH OCHOBHBIE 3HAHUS 32 OCHOBHYIO
mkoy. KoHTposiabHbIX padot: 1
Ha uzyuenue yuebHoro kypca «BeposTHOCTb U cTaTuCTUKa» OTBOAMUTCS 51 yac: B 7
kiacce — 17 gacos (0,5 gac B Henento), B 8 kitacce — 17 wacos (0,5 yac B Heent0), B 9
kiacce — 17 gacos (0,5 yac B HeeIH0).

COJAEP/)KAHUE OBYYEHMUSI. BeposiTHOCTB U CTATHCTHKA
7 KJIACC

[IpencraBnenue gaHHBIX B BUAE TaOIUIl, qUarpaMm, rpaduKoB. 3armogHEeHUE TaOJIHII,
YTEHHE U MOCTPOCHUE auarpamm (CTOJIOMKOBBIX (CTOI0YATHIX) U KPYroBbIX). UTeHue
rpauKOB peabHBIX TpolieccoB. M3pneuenne nHGopManuu U3 auarpamMMm W TaOJIHII,
WCIIOJIb30BAHUE U UHTEPIIPETAIHS JaHHBIX.

OnucarenpHasi  CTaTUCTUKA: CpeqHee  apu(MeTHuecKoe, MeJuaHa, pa3max,
HauOoJbplllee M HaWMEHbIIee 3HAueHUsT HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOW M3MEHYMBOCTH.

CrnydaifHbI 3KCIIEPUMEHT (OTBIT) U ClydailHOe CcOObITHE. BeposTHOCTH M yacToTa.
Ponp ManoBeposITHBIX W NPAKTHUECKU JOCTOBEPHBIX COOBITHM B MpHUpOAE U B
obmectBe. MoHeTa U UrpajbHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepuinna, pebpo. Crenenp BepimmHbl. YUncno pébep u cymmapHas CTENEHb
BepmnH. [Ipencrasienue o csiznoctu rpada. Lenu u mukiel. [Tytu B rpadax. O6xon
rpada (sinepoB myTh). [IpeacraBienne 06 oprueHTHpOBaHHOM Tpade. Pemenue 3agau
¢ moMo1Ibto rpadoB.

8 KUIACC

[IpencraBiieHne qaHHBIX B BUAE TAOJHUII, AUArpamMM, rpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXKECTBA, MOJMHOXKECTBO. Omnepanuu Haj MHOXXECTBAMU:
oObeMHEHHE, MepeceueHne, nononHenne. CBOWCTBA Omepalyii HaJ MHOXKECTBAMHU:
HEePEMECTHTEIIBHOE, COYeTaTEIbHOE, pacnpeenuTeabHoe, BKJTFOYCHHSL.
Hcnonb3oBanue rpaduueckoro MpeiCTaBICHUs MHOXECTB Uil OTMMCAHUS PEAIbHBIX
HPOLIECCOB U SIBJICHHH, P PEIICHHUH 3a/1a4.

W3mepenne paccenBaHus AaHHBIX. JlMcniepcus M CTaHJAPTHOE OTKIOHEHUE YMCIOBBIX
HabopoB. /lnarpamma paccenBaHusI.

DnemMeHTapHbIe COOBITHS CiydaifHOro ombita. CiydaiitHble coObiTus. BepositHOCTH
coObITHi. OMBITBI C PAaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSAMH. CiydailHbIH
BbIOOp. CBsI3b MEXKIy MAIOBEPOSTHBIMU U TIPAKTHYECKU JOCTOBEPHBIMH COOBITHSIMU B
pupo/ie, oOIIecTBE U HayKe.

JlepeBo. CBoiicTBa JepeBbEB: EIWHCTBEHHOCTh IIyTH, CYIIECTBOBAaHHE BUCSYEH
BEPLIMHBI, CBSA3b MEXKAY YMCIOM BEpUIMH W 4ucioMm pédep. [IpaBuno ymHOKEHHS.
Pemenne 3a1a4 ¢ momompio rpagos.

[MpotuBomonoxubie coObiTus. [uarpamma Dinepa. OObeIMHEHHE M TIepeceueHHE



coObiTuii. HecoBmecTHbie coOBITHS. POpMyna CIOXKEHHUS BEPOSTHOCTEH. YCIOBHas
BeposATHOCTh. llpaBuno ymHoxenusi. HesaBucumble coObiTus. IlpencraBienue
JKCIEPUMEHTa B BHUJAE JepeBa. PelieHue 3ajad Ha HAaXOKJIEHUE BEPOSTHOCTEM C
MMOMOIIBIO JIEPEBa CIIy4ailHOTO SKCIIEPUMEHTA, TUarpaMm Dujepa.

9 KVIACC

[IpencraBnenne NaHHBIX B BHJE TaONHI, AuWarpamMm, rpadukoB, WHTEPIpETALHUs
TaHHBIX. UTeHHE U IOCTpOCHKE Ta0NHUII, TuarpaMM, rpaduKkoB MO peaTbHBIM JAHHBIM.
[TepecranoBku u pakropuan. CoueraHus u 4uciio couetanuit. Tpeyronpuuk [lackas.
Pemenue 3aaa4 ¢ ucnosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposSTHOCTb. CiydaifHbIii BEIOOP TOYKH M3 (PUTYpHI HA TUIOCKOCTH,
13 OTpe3Ka U U3 JYyI'M OKPYKHOCTH.

Ucneitanue. Ycenex um Heynmadya. Cepus ucnbITaHMid 110 mepBoro ycmexa. Cepus
ucnelTanuii bepuynnu. BepostHocTr coObITHI B cepun ucnibiTanuii beprymu.
CnyuvaiiHas BeIMYMHA U paclpeieieHne BepoITHOCTeW. MaTemMaTuyeckoe 0xXHuaaHue u
qucnepcus. [Ipumepbl MaTeMaTH4eCKOTrO OKUJAHUS KaK TEOPETHYECKOTO CPEIHEro
3HAQYECHMs BEIWYMHBL. MareMarndeckoe OXUIAaHUE W JUCIEpCUs CIy4yalHOU
BEJINYMHBI «9HUCIIO YCIIEXOB B CEpUU UCIIBITAaHUN bepHymm».

[Tonatue o 3akoHe OospmuX yucen. M3mepeHue BeposSTHOCTEH ¢ TOMOIIBIO YacTOT.
Ponp w 3HadueHme 3akoHa OOJNBIIMX YHCENT B TIPUPOJE ©  OOIIECTBE.



2. TemaTtuHueckoe IVIAHUPOBAaHUE

Ne Tema ypoka KonngectBo
n/m 4acoB
S KJiace

1 Hatypanbubie uncna 10

2 Cro’keHue ¥ BbIYMTAHUE HATypaJIbHbIX YUCEIl 10

3 YMHOKEHHUE U ICJICHUE HATYPATbHBIX YHCEI 10

4 [Tnomanu n 00beMbI 10

5 OOBbIKHOBEHHBIE ApOOU 10

6 Hecaruunble Apoou. CaokeHue U BHIYMTAHUE JECITUYHBIX Ipo0eit 10

7 YMHOKEHUE U JIETICHUE AECITHIHBIX TPoOei 10

8 WNHCTpyMEHTHI 711 BBIYUCICHUN U U3MEpPEHHH 10

9 OnucarenbHasi cratucTka. BepostHocts. KomOuHaTopuka. 10

10 [ToBTOpEHUE 11

11 KonTpospaas pabota 3a rof 1
Bcero 3a roa 102 4y

6 kaace

1 JlenumocTs uncen 10

2 CrnosxeHne 1 BBIYUTaHUE APOOCH C pa3HBIMH 3HAMEHATEIISIMHU 10

3 YMHOKEHUE U JIeTIeHue 0OBIKHOBEHHBIX APOOCH 10

4 OTHOIICHHS W IPOTIOPITUU 10

5 [TonoxwurenbHble U OTpULaTeNbHbIE yncia. [losBnenue otpunarenbubix yucen | 10
U HYJISL.

6 CrosxeHne ¥ BBIYUTAHUE TIOJIOKUTENBHBIX U OTPHUIIATENbHBIX YUCEI 5

7 YMHOKEHUE U JeJIeHUE TIOJI0KUTENIBHBIX U OTPHUIIATEIbHBIX YUCEI 5

8 Pemenue ypaBHeHmit 5

9 KoopauHate! Ha TIOCKOCTH 5

10 OnucarenbHas cratuctuka. BepositHocts. KomOunaropuka 5

11 [ToBTOpEHHE 26

12 KonTtposbHas paboTa 3a roj 1
Bcero 3a roa 102 4

7 Kiacce




Auredpa

1 MHoecTBO. DneMeHT MHOXkecTBa. [IoIMHOKECTBO 8
2 Bripaskenusi, TOXIeCTBA, YPaBHCHUS 8
3 OyHKIUU 8
4 Crenenb ¢ HaTypaJbHBIM NOKa3aTeIeM 8
5 MHuoTro4wIeHb 8
6 DopMyIbl COKPALIEHHOTO YMHOXKEHUS 8
7 Cucrembl TUHEHHBIX YpaBHEHUI 8
8 IToBTOpEHUE 11
9 KonTponbHas paboTa 3a roj 1
Bcero 3a roa 68 u
I'eomeTpus
1 HavansHble reoMeTpHYeCKHe CBEACHHUS 9
2 Tpeyronbaukn 9
3 [apannensHbie TpsIMbIC 5
4 COOTHOIICHUS] MKy CTOPOHAMH H YIIIAMHU TPEYT OJIbHUKA 5
5 [ToBTOpenue. Pemenne 3anau 5
6 KonTpospaas pabota 3a rof 1
Bcero 3a roa 344
8 kiace
AJjreopa
1 PannonansHbIe 1poOH 12
2 KBanpaTHbie KopHH 12
3 KBaapaTHbie ypaBHEHUS 12
4 HepasencrBa 12
5 CTeneHb C [eNbIM IT0Ka3aTelieM. DJIEMEHThI CTATUCTHKH 10
6 IToBTOpenue. Pemenue 3amau 10
KoHnTpospHas paboTa 3a roj 1
Bcero 3a roa 68 u
I'eomeTpus
1 YeThIpeXyroJpHUKN 10
2 IInomans 10
3 [To100HBIE TPEYTONBHUKH 5




4 OKpyX’HOCTb 5

5 [ToBTOpEHuUe 3

6 KonTponbHas paboTa 3a rox 1
Bcero 3a roa 34 4

9 kJaace
Anredopa

1 KBagpatnunas QyHKIHS 10

2 YpaBHEHHUS U HEPABEHCTBA C OJIHOM MepeMeHHOI 10

3 YpaBHEHHS U HEPABEHCTBA C IBYMS NIEPEMEHHBIMHU M UX CUCTEMBI 10

4 Apudmernyeckas u reoMeTpuUecKasi IpOrpeccuu 12

5 DneMeHTbl KOMOMHATOPUKHU M TEOPUU BEPOSITHOCTH 12

6 [ToBTOpEHUE 13

7 KonTponbHas paboTa 3a roa 1
Bcero 3a roa 68 u

I'eomeTpus

1 BexTopsl 5

2 MeTtoa KoopAUHAT 5

3 CoOOTHOIICHUS] MEX Iy CTOPOHAMU U YIJIaMHu TpeyroibHuKa. CKaasipHOe 5
NPOW3BE/ICHNE BEKTOPOB

4 JlHa OKPY)KHOCTH | TUIOIIAAb Kpyra 5

5 JBKeHus 5

6 HauanpHblie cBeIeHUS U3 CTEPEOMETPUU 4

7 006 akcnomax IJIaHUMETPUHU 2

8 [ToBTOpenue. Pemenne 3anau 2

9 KoHnTposbHas paboTa 3a rof 1
Bcero 3a rog 34 4q




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM udposbie
Ne i/ nporpaMMBI pas Beero Konrpoasnbie | IIpakTnuyeckue E)Iép(zlg:maTe;bnme
padoTsbI padoThI pecypeb
1 [IpencraBnenne JaHHBIX 3 2 bubnuorexa [JOK
https://m.edsoo.ru/7f415fdc
2 OnmcaTenbHas CTAaTUCTHKA 3 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc
3 CrnyuaiiHasi ”3MEHUHUBOCTh 3 1 bubnuoteka [JOK
https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpadon 2 bubnuoreka [JOK
https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa CIydaifHOTO 3 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o06meHre, cucTeMaTrH3alys 3HaHHH 3 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 17 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne n/m nporpaMMBI pa3i Beero KonTpoubnbie | [IpakTuyeckue glép(gsrzmam;bnme
padoTsbI padoThI pecypeb
1 [ToBTOpeHue Kypca 7 kiacca 3 bubnuorexa [JOK
https://m.edsoo.ru/7f417fbh2
2 OnmcarenpHas cTaTUCTUKA. PaccenBanme 3 bu6mmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417th2
3 MHoxecTBa 3 bubmmoreka [JOK
https://m.edsoo.ru/7f417fb2
4 BeposTHOCTB CitydaitHOTO COOBITHS 3 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417fbh2
5 Brenenue B Teopuro rpados 2 bubnuorexa [JOK
https://m.edsoo.ru/7f417fh2
6 CrnydaiiHple COOBITHS 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417fbh2
7 O06o06meHre, cucTeMaTH3alys 3HaHHI 2 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fh2
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME | 17 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne n/m nporpaMMBI pa3i Beero Konrtpoasubie | [IpakTuyeckue E)Iép(zl:srzmaTe;bnme
padoTsbI padoThI pecypeb
1 [ToBTOpeHue kypca 8 kiacca 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOWHATOPUKHU 3 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOSITHOCTh 3 bubnuoteka [JOK
https://m.edsoo.ru/7f41a302
4 Ucnwitanusa bepnynnu 3 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a302
5 CnyvaiiHasi BeTUYMHA 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a302
6 O06o01IeHne, KOHTPOJTh 2 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 17 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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