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MHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o0rmieo0pazoBarenbHON y4eOHOU MUCIMIUIMHBI «MaTtemaThKa» MpelHa3HadYeHa
JUIS M3y4eHUS] MAaTEMATHKU B MPOPECCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3AIMIX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 MPOTPaMMy CpPEIHEro o0mero oOpa3oBaHHs B TpeAeiIax OCBOSHHS OCHOBHOM
npodeccrnoHabHON oOpa3zoBarensHOU mporpammbl (OITOIT) CIIO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHUsl TMPH TOJATOTOBKE CICIHAIUCTOB cpeaHero 3BeHa mo crnemmanbHOocTH 40.02.02 —
IIpaBooxpaHuTenbHas IEATEIbHOCTb.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemnero obmiero oOpa3zoBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COACPKAHHUIO U Pe3y/IbTaTaM OCBOCHUS Y4COHOW AMCIMILIUHBI
«MartemaTiKa», U B COOTBETCTBHUM C PEKOMECHIAIMSAMHU [0 OPraHU3aldU IOJTYYCHUS CPEIHETO
oOmero o0Opa3oBaHMsT B  TIpeleliax OCBOCGHUS  00Opa3oBaTENbHBIX  MPOTPAMM  CPETHETO
npodeccrnoHalbHOr0 0Opa3oBaHus Ha 0a3e OCHOBHOIO 001ero oopa3zoBaHHs C y4eTOM TpeOOBaHUI
(denepabHBIX TOCYIAPCTBCHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB W IOJYy4aeMOH CICIUATBHOCTH
cpenHero mpogeccuoHaIbHOTO 00pa3oBaHus (TUchMO JlemapTameHTa rocy1IapCTBEHHON MOJIMTUKH B
cdepe moarotoBku padounx kanpos u JI1O Muno6puayku Poccun ot 17 mapra 2015 r. Ne 06-259),
¢ yuetom I[lpumepHON OCHOBHOW 00pa30BaTENBHOM MPOTPaMMBI CpeIHEro o0Imero oOpa3oBaHUs,
0/I00peHHON pelmieHneM (enepasbHOTO  yueOHO-METOJAMYECKOTO OOBEIMHEHUS] 10 O0O0IIeMy
obpasoBanuio (mpotokoi ot 28 uronst 2016 r. Ne 2/16-3).

CopepxaHue IporpaMMBbl YIeOHOH JUCIMILTHHBI «MaTeMaTHKayHAPaBIICHO Ha JOCTHKCHHE
CHEAYIONIUX HeJIei:

UMETh TIPEJICTABJICHUS O COIMATBHBIX, KYJbTYPHBIX U UCTOPHYCCKHUX (PAaKTOPAX CTAHOBJICHHS MaTEMaTHKH
(hOpMHPOBAHKE JIOTHIECKOTO, AITOPUTMHISCKOTO M MATEMATHIECKOTO MBIIILICHUS;

YMEHHE MPUMEHSTH NOJTydeHHBIC 3HAHUS TIPY PENICHUH Pa3IMYHBIX 33134,

MOJIyueHUE TMPEJICTaBICHUM O MaTeMaTUKe KaKk dYacTh OOIIEeYelIOBEYECKOM  KYJIbTYpHI,
YHUBEPCAJIbHOM $SI3bIKE HAyKH, IO3BOJIAIOIIEM OINUCHIBATH M M3y4aThb peajbHbIe IMPOLECCH U
SIBJICHUS.

B nporpammy BKIIIOYEHO coJepaHUe, HamnpaBiIeHHOE Ha (OPMUPOBAHUE Y CTYICHTOB
KOMIIETEHIINH, HeoOXomuMbIx mist kadecTBeHHoro ocsoenust OITIOII CIIO ma 0a3e OCHOBHOTIO
obmero 0o0pa3oBaHUS C TOJYYCHHEM CpPEIHEro oOImero oO0pa30BaHUs; MPOTPaMMBbI MOATOTOBKU
cneruanucToB cpennero 3BeHa (IITICC3).

B paboueil nmporpamme yueOHOW IUCHUIUIMHBI «MaTemaThkay OIMUCHIBACTCS COJICpKaHHUE
y4eOHOro Marepuala, MociaeI0BaTeIbHOCTh €r0 U3y4eHHs, TeMaThKa MPAKTUYECKUX 3aHSTHUM, BUJIBI
CaMOCTOSITENIBHBIX paloT, pacrpeneneHre Y4eOHbIX YacoB C YYETOM CHEHH(PHUKH MporpaMm
MOATOTOBKH CIIELIUATIMCTOB CPEIHETrO 3BEHA.

[IporpaMma MOKET HCIOIB30BAThCS APYrUMHU MPO(decCHOHAIbHBIMU 00pa30BaTeIbHBIMU
OpraHMU3alUsIMH, Peau3yIOIUMHU 00pa30BaTENIbHYIO NPOTpaMMy CpeHero ooiiero oOpa3oBaHUs B
npeaenax ocsoenust OITOIT CIIO na 6a3e 0ocCHOBHOT'O 001IeTr0 00pa30BaHUS.

Peanuzanus o6meoOpa3oBaTenbHOi yueOHON qUCIUIUIMHBL «MaTemMaTukay TOMyCcKaeTcsl Kak
B O4HOM (opmare oOydeHUs, Tak U B ¢opmaTe DIEKTPOHHOTO OOY4YEHHsS] C HCIOJIb30BAaHHEM
JMCTaHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTUH.

OBHIASI XAPAKTEPUCTHUKA YUEBHOM JNCHUAIIJIMHBI
«MATEMATHUKA»

MaremaTrka sBhsercd (QyHIaMEHTaJIbHOM 00IIeoOpa3oBaTenbHON  JUCHUIUIMHOW  CO
CJIO’KUBIIUMCS YCTOMUMBBIM COJIEpPKAHUEM U OOIIMMHU TpeOOBaHUAMU K MOJITOTOBKE 00YUYaIOIIUXCSL.

B npodeccuonanbHbIX 00pa3zoBaTeIbHBIX OPraHU3alMAX, PEATU3YIOUINX 00pa3oBaTEIbHYIO
nporpammy cpenHero obuiero oopasosanus B npenenax ocsoenust OITOIT CIIO Ha 6a3e ocHOBHOTO
oOmiero oOpa3oBaHusl, U3y4EeHHE MaTEMaTUKH UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT MpPOuIIs
npoheccuoHaTBFHOr0 00pa30BaHUsL.

IIpu  ocBoenun  cneumansHocTeil  CIIO  conMambHO-?KOHOMHYECKOTO  MpOoQuIst
npoeccuoHaNbHOrO 00pa3oBaHMs MaTeMaTHKa H3ydaeTcs Oosiee yriayOJeHHO, Kak HpoQuibHas
y4yeOHasi TUCIMIUINHA, YIUThIBAIOIIAs CIelU(UKY OCBAUBAEMBIX MPO(ECCHil NI CrIeMaIbHOCTEH.



OTO BBIpAXKAETCS B COJEP)KAHUU OOy4YEHMS, KOJMYECTBE YACOB, BBIACIAEMBIX Ha H3Yy4EHUE
OTIENBHBIX TEM TMPOrpaMMbl, TJIyOMHE WX OCBOCHHMS CTyACHTaMH, OObEME€ M  Xapakrepe
IIPaKTUYECKUX 3aHATHH, BUIaX BHEAYIUTOPHON CaMOCTOATEIbHON pabOThI CTYIEHTOB.

OOmre ey u3y4eHus: MaTeMaTUKU TPATUIIMOHHO PEATH3YIOTCS B YETHIPEX HAIPaBICHUSX:
1) oGmree npezcTaBieHre 00 UACSIX U METOIaX MaTeMaTHKH,

2) UHTEIUICKTYaJIbHOC Pa3BUTHUC;

3) oBajeHre HEOOXOMMBIMA KOHKPETHBIMH 3HAHUSIMU U YMCHUSIMH;

4) BoCIIMTATEIBHOE BO3/ICHCTBHE.

[Mpodumnmsanus neneld MaTeMaTH4eckoro oOpa3oBaHUs OTPAKAETCA HA BHIOOPE MPHOPHUTETOB
B OpraHM3alui y4eOHO! AedaTeabHOCTH o0ydaromuxcs. i colmanbHO-3KOHOMUYECKOT0 Mpoduiiei
npodeccuoHaIbHOTO 00pa3oBaHUs BHIOOp IieJiel CMelaeTcs B IMparMaTHYeCKOM HaIlpaBJICHUH,
MIpelyCMaTPUBAIOLIEM YCWJIEHHE U pacIIUpeHHe MPHUKIATHOTO XapaKTepa M3Y4eHHUs MaTeMaTHKH,
MIPEUMYILIECTBEHHON OpUEHTAllUd Ha AJITOPUTMHYECKUNA CTWIIb I103HABATEIbHOU JESITEIBbHOCTH.
N3yuenne wmareMaTUKu Kak MpOoQMIBHOM 0011e00pa3oBaTeibHON  y4eOHON  IHUCHIMIUIMHEI,
yuuThIBaroLIeicriennpuKy ocBauBaeMbIx cryieHTamu cneruainbHoctu CI1O, oGecnieunBaercs:
¢ BHIOOPOM PA3IIMYHBIX [TOIX0JIOB K BBEJICHHIO OCHOBHBIX MTOHSATHH;
e pOpMHpPOBAHUEM CHCTEMBl Y4YeOHBIX 3aJaHWi, oOecrneynBalmMuX IPPEKTUBHOE
OCYILIECTBJICHIE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;
e 00OTraIieHneM CIeKTpa CTUIeH y4eOHOM NesITeTbHOCTH 3a CUET COTJIACOBAHMSI C BEAYILIUMU
XapaKTepUCTUKaMH BbIOpaHHOMN CHEHaTbHOCTH.
[IpodunbHas cocraBisomias OTpakaeTcsi B TPeOOBaHMUSX K MOATOTOBKE OOydaroluxcs B
4acTu:
oOu1eil cucTeMbl 3HAHUN: COJep)KATEeNIbHbIE MPUMEPhI UCIOIb30BAHUS MaTEeMaTHYECKUX
UJIeH ¥ METOI0B B PO (heCcCHOHaTBLHOM NEeATeTbHOCTH;
YMEHHMI: pa3Iudne B ypoBHE TPEOOBAHUN K CI0KHOCTU MPUMEHSIEMbIX aJITOPUTMOB;
MPaKTUYECKOTO UCMOJIb30BaHUs MPUOOPETEHHBIX 3HAHUN U YMEHUIN: UHIUBUYAIbHOTO
y4eOHOTO OIbITa B TOCTPOEHUH MaTeMaTHUYECKUX MOJIENel, BBIOJHEHUH HCCIIEI0BATEIbCKUX
MIPOEKTOB.

Takum o0pa3oM, peanuzanus CcoAepKaHUS Yy4YEOHOW JUCUMIUIMHBI OpPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYAIbHBIX XapaKTEPUCTHK y4eOHON paloThl, 3aBUCAUIMX OT MPOQHIIsi
npodeccuoHaIbHOTO  O0pa30BaHMsl, IOJYYEHHsS  OMNbITa  HUCHOJb30BAaHUS  MaTEeMaTHKUd B
COJIep)KaTeNbHBIX W MPO(ECCHOHAIBHO 3HAYUMBIX CHUTYalUAX [0 CpaBHEHUIO ¢ (HopMaibHO-
YPOBHEBBIMU PE3yIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUCHHUS.

Copepxanue y4yeOHOW JUCHUIUIMHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHBIMH
CoJIepKaTeIbHBIMU JIMHUAMU O0yUEHUSI MaTEMaTHKE:

e anreOpanyeckasl JTUHUS, BKIIOYAIONIAS CHCTEMATH3alMI0 CBEACHUN O YHUCIaX; HU3y4YCHHE
HOBBIX U 000OIIeHHEe paHee H3YYCHHBIX orepanuil (BO3BeJCHHE B CTEMEHb, W3BICYCHHE KOPHSI,
norapu(MUpOBaHUE, CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC U OOpaTHbIe K HUM); U3y4eHHE HOBBIX
BUJIOB UHWCJOBBIX BBIPOKEHUH © (POPMYN; COBEPILICHCTBOBAHUE MPAKTUYECKUX HABBIKOB H
BBIYMCITUTENBHON KyIbTYphl, pacIIMpEHHE M COBEPIICHCTBOBAHWE airedpandeckoro amrmapara,
chOpMUPOBAHHOTO B OCHOBHOW IIKOJIE, W €ro MNPUMEHEHHE K PEIICHUI0 MaTEeMaTHYeCKUX U
MIPUKIIATHBIX 33/1a4;

* TEOPETUKO-(YHKIIMOHANbHAS JIMHMS, BKIIOYAIOMIasi CHUCTEMATH3alMI0 U pPaCUIUpEeHue
CBeZeHH O (YHKIHMSIX, COBEPIICHCTBOBaHHWE TpaUUecKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH
UIesIMM M METOJaMH MAaTeMaTH4YecKOro aHaimu3a B O00beMe, TO3BOJSIONIEM HCCIEI0BaTh
JJIeMEHTapHble (QYHKIMM © pelaTh, MNPOCTEHIINe TeoMeTpuueckue, (Qusmdeckue W Apyrue
MIPUKIIATHBIC 33]1a9H;

*JIMHUS YpaBHEHUNW W HEPABEHCTB, OCHOBAaHHAs Ha IMOCTPOCHUU U HCCIEAOBAHUHU
MaTeMaTHYeCKUX MOJIENel, TepeceKaromascs ¢ aareOpandeckol M TEOpPETHKO-(PYHKIIMOHATBLHOMI
JTUHUSMHU ¥ BKJIIOYAOIAsl PAa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKU anreOpanmuecKux



npeoOpa3oBaHUil Ui pEIICHUs YpaBHEHHH, HEpaBEHCTB M CUCTEM; (OPMHPOBAHHE CIOCOOHOCTH
CTPOUTh U MCCIEA0BATH MPOCTEUIINE MAaTEMATUUYECKUE MOJIENH IPU PELIEHUM IPUKIAIHBIX 3a/a4,
3a]1a4 U3 CMEXHBIX U CHELMAIBHBIX TUCLUIUINH;

* F€OMETPUYECKAs JIMHUS, BKIIOYAIOIIAsl HArJISAHBIE MPEACTABIEHUS O IMPOCTPAHCTBEHHBIX
¢urypax um u3y4eHHE MX CBOMCTB, ()OPMHPOBAHHE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpPAXKECHMS,
pa3BUTHE CINOCOOOB TEOMETPUYECKUX HM3MEPEHHH, KOOPIMHATHOTO W BEKTOPHOTO METOMOB IS
pelIeHNs MaTeMaTHYEeCKUX U MPUKIIAJAHbIX 3a/1a4;

*CTOXaCTHYECKas JIMHHSA, OCHOBaHHAasi Ha pPa3sBUTUM  KOMOMHATOPHBIX  YMEHMI,
IIPEJICTaBICHUHM O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIEro MHUpa.

Pa3znensl (Tembl), BKIIOUEHHBIE B COAEPKAHME YUYEOHOW JUCIMIUIMHBL, SBJISIOTCS OOLIMMHU
Ui BceX mpoduield nmpodeccuoHATBHOTO 00pa3oBaHUsl W MPH BceX 00beMax yd4eOHOTO BpeMEHU
HE3aBUCHUMO OT TOTO, ABJISIETCS JIM yueOHas qucuuminHa «MaTtemarukay 0a30BOM WK TPO(PUIBLHOMN.

B nmpumepHBIX TeMaTHYeCKHX IJIaHaX MpOTrpaMMbl y4eOHBIM MaTepuai MpeicTaBieH B popme
YepeayIoLerocs pa3BepThiBaHUs OCHOBHBIX COJEpKAaTENbHBIX JUHUN (anreOpanyeckoil, TEOpEeTUKO-
(YHKIIMOHATBHOM, YpaBHEHMM U HEPABEHCTB, F€OMETPUUYECKOM, CTOXaCTUYECKOI), 4TO IO3BOJISIET
rMOKO MCHOJIb30BaTh MX PACHOJIOKEHUE M B3aUMOCBS3b, COCTABIIATh paOOUUil KaJeHJapHBIN IIaH,
[I0-pa3HOMY 4depeaysl yuyeOHble TeMbl (TJ1aBbl ydeOHMKA), YUYUThIBas Npoduib NpoQeccHoHAIbHOTO
oOpa3oBaHus, cneru@uky ocauBaemoil crneuuanbHoctd CIIO, royOuHy wH3ydeHHs Marepuana,
YpOBEHb MMOJATOTOBKH CTYIEHTOB IO MPEIMETY.

[Ipennaraempie B MPUMEPHBIX TEMATUYECKUX IJIAHAX pa3Hble 00bEMbI yueOHOTr0 BpEMEHU Ha
U3Y4YE€HHE OJIHOM M TOM K€ TEeMbl PEKOMEHIYeTCS HCIOJb30BaTh JJISl BBINOJHEHUS Pa3IUYHbIX
yueOHbIX 3afaHuil. Tem caMbIM pa3nuuust B TpeOOBaHUSIX K pe3ylibTaTaM OOydeHHUsl MPOSBATCS B
YpOBHE HaBBIKOB I10 PEIICHHUIO 3a/1a4 U OIBITE CAMOCTOSITEIbHOU pabOTHI.

N3yuenne oOmeoOpa3oBaTelbHON YyIEOHOW IUCHUIIIMHBI «MartemaTuka» 3aBepIiacTcs
MOJIBEJICHUEM HUTOroB B (OopME 3K3aMEHa B paMKax IPOMEXKYTOYHOM aTTeCcTallud CTYICHTOB B
nporecce ocBoeHuss ocHoBHou OIIOII CIIO ¢ moiydeHmem cpemHero oOmiero o0pa3oBaHUS
(IITICC3).

B pasmene mporpammbl «CopepkaHue yUeOHOW IUCIUIUIMHBDY KypCHBOM BBIICIICH MaTepHal,
KOTOPBIN TP W3YUCHUHN MATEMAaTHKU Kak 0a30BOM, Tak W MPO(IIILHON yIeOHOH NMCIMILIAHEL, KOHTPOIIO HE
IOJICKUT.

MECTO YYEBHOM JJUCIUILJIMHBI B YYEBHOM ILJTAHE

VYueOnas aucuuiuinHa «MareMaTuka» SBISETCd y4eOHBIM MPEeaIMETOM 00s3aTeNbHOM
npeaMeTHOH obnactu «Maremaruka u nHpopmarukay OI'OC cpeanero odiiero oopazoBaHuUs.

B mpodeccruonanbHbix 00pa3oBaTeNbHBIX OpraHU3alUsAX, PEaTU3YIOIIUX 00pa3oBaTEIbHYIO
nporpaMmy cpeanero oouiero oopasopanus B npenenax ocsoeHuss OIIOIT CIIO nHa 6a3e 0CHOBHOTO
obmiero obpazoBanus, yuyeOHas aucHumuinHa «MaremaTtuka» u3ydaercss B oO0Iieo0pa3oBaTeIbHOM
nukie ydebnoro miaana OIIOIT CITO wa 6aze ocHOBHOro o0Omiero o6pa3oBaHHs C MHOIYYEHHEM
cpennero oomero oopazoBanus (IITICC3).

B yue6nbix mnanax [MIICC3 yuebnas nucuurnaa «MaTtemaTtuka» BXOAUT B COCTaB OOIIMX
o0m1eo0pa3oBaTenbHbIX Y4€OHBIX AMCHUILINH, (QOPMHUPYEMBIX W3 00S3aTeIbHBIX MPEIMETHBIX
obmnacreit ®I'OC cpennero obuiero obpazoBanus, st cnenuanbHocTeid CIIO cooTBeTCTBYIOLIETO
npoduiis mpodeccuoHAIBHOTO 00Pa30BaHMSL.

PE3YJIbTATHbI OCBOEHUA YYEBHOM JUCIHUATIJIAHBI

OcBoenue COACPIKAHUSA y‘IC6HOI7I JUCLUILINHEI «MaTeMaTHKa obecrieunBacT JOCTHXKCHHC
CTYACHTaMHU CICAYIOIIUX pe3ysibmamoe.

*IUYHOCMHBIX .

C(bOpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 0 MAaTCMAaTHUKEC KaK YHUBCPCAJIIbHOM S3bIKC HAYKH,
CpCACTBC MOACIINPOBAHUSA SIBIICHUHN U MponecCoB, HACAX U METOJaX MATCMATUKU



MOHMMAaHWE  3HAUYUMOCTH  MaTE€MaTUKH Uil ~ HAYYHO-TEXHUYECKOTO  Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIICHUS K MAaTEMAaTHKE KaK K 4YacTH OOIICUYETIOBEYCCKOW KYIBTYPHI 4Yepes
3HAKOMCTBO C UCTOPUEU Pa3BUTHSI MATEMATUKH, IBOJIOLIMEN MATEMAaTUYECKUX UIEH;

pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpAXEHUs, aJTOPUTMUUYECKON
KYJIBTYPbI, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM Uit Oymymieil mpodeccuoHanbHOM
NEeSTEBHOCTH, JJIs MPOJI0KEHHS 00pa30BaHus U CaMO0Opa30BaHUs;

OBJIAJICHUE MAaTEMATHMYECKUMHU 3HAHUSMH W YMEHHUSIMH, HEOOXOJAUMBIMH B TOBCEAHEBHOM
KU3HH, JUISI  OCBOGHUS  CMEXKHBIX  €CTECTBEHHO-HAyYHBIX  JUCHUIUIMH W JUCHMIUIUH
podecCHOHABHOTO ITUKJIA, JIJIS TIOJTydeHUsT 00pa30BaHus B 00JIACTAX, HE TPEOYIONINX YTiyOIeHHON
MaTeMaTH4eCKOU MOArOTOBKY;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCJIE€ CamMOOOpa3oBaHHIO, Ha
MPOTSHKCHUHU BCEH KU3HU; CO3HATENIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY 0Opa30BaHUIO KaK YCIOBHIO
YCHENTHOH mpodecCnoHaTbHON U 00IIECTBEHHOM I TENHHOCTH;

FOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOM W OTBETCTBEHHOM
NEeSITENHHOCTH;

TOTOBHOCTH K KOJJIEKTUBHOM paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,
00I111eCTBEHHO TOJIE3HOM, yUeOHO-MCCIIEI0OBATEILCKOM, IPOSKTHON U IPYTUX BUAX JACSITEIILHOCTH,

OTHOIIIEHHE K TIPO(HECCUOHATLHOM NIEATETLHOCTH KaK BOBMOXXHOCTH yJaCTHUS B PEIICHUH
JIUYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOMIEHAITMOHAIBHBIX TTPOOIIEM;

* MemanpeomMemHubix:

YMEHHE CaMOCTOSITEIbHO ONPENesATh IeNH JACSITEIBbHOCTH M COCTaBJSATh  IUIAHBI
NESTETFHOCTH; CAMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESTEIBHOCTD;
WCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHl I JOCTIDKCHHS TOCTABIEHHBIX IEIE W peaTu3aiiu
IJIAHOB JIESITEIbHOCTH; BEIOMPATh YCIIEIIHbIE CTPATErHH B PA3IMUHbBIX CUTYaLHIX;

YMEHHE TMPOIYKTHUBHO OOIIAaThCi W B3aWMOJEHCTBOBATH B  IPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh IMO3HMLUU JPYTUX YYACTHHUKOB JESATENbHOCTH, 3()(EKTUBHO pa3peliaTh
KOH(JIMKTHI;

BIIaJICHUE HABBIKAMHM  II0O3HABATEIBHOM, y4eOHO-MCCIIEIOBATEILCKOH W  MPOEKTHOMU
NeSITeIbHOCTH, HaBbIKAMU pa3pelieHus: mpobiieM; cnocOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIbHOMY
MIOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3314, IPUMEHEHUIO Pa3JIMYHbIX METOJOB [TO3HAHNUS;

FOTOBHOCTb W  CIHOCOOHOCTH K CaMOCTOSITEIIbHOM — MH(pOPMAIMOHHO-TI03HABATEIbHON
NeSITeNIbHOCTH, BKJIIOYass yMEHUE OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX WH(GOpPMAIINY,
KPUTHYECKH OLEHUBAaTh M HHTEPIPETHUPOBATH HH(OpPMALMIO, TMOIy4aeMyl0 M3 Pa3IUYHbIX
HWCTOYHUKOB;

BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMM: YMEHHE SICHO, JIOTUYHO U TOYHO H3J1aratb CBOIO TOUKY
3pEHHUs, UCTIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA;

BIIaJICHUE HaBBIKAMU MMO3HABATEIbHON peIeKCHUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUM U
MBICIUTENbHBIX MPOLECCOB, UX PE3yJIbTaTOB M OCHOBAHMM, I'PAHUI] CBOErO 3HAHUS M HE3HAHUS,
HOBBIX [TO3HABATENBbHBIX 337a4 U CPEACTB IS UX JOCTUKEHUS,

L[EJIeYCTPEMJICHHOCTh B MOMCKAX W MPUHATHH DPEUICHHH, cOOOpa3uTENbHOCTh U WHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUIN; CIIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TaPMOHHUIO
MHUpA;

*npeoMemnpIxX.

c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK YaCTH MUPOBOM KYJNbTYPHI U MECTE
MaTeMaTUKd B COBPEMEHHOW IMBHWJIM3ALUM, CIOCO0AX OMKCAHWS SBICHHHM pealbHOr0 MHpa Ha
MAaTEeMaTHUYECKOM SI3bIKE;

chOpPMUPOBAHHOCTh TMPEACTABIEHUH O MATEMAaTUYECKUX TMOHATUSAX KaK BaKHEUIINX
MAaTeMaTHYECKUX MOJENSX, MO3BOJSIOMIMX OMUCHIBATh W U3y4aTh pPAa3HbIE MPOLECCHl U SBJICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCHOMATUYECKOTO MOCTPOCHHS] MATEMATHUYECKIX TEOPHUIA;

BJIaJICHUE METOJaMHU JOKa3aTelIbCTB M QJITOPUTMOB pEUICHUs, YMEHHE HUX MPUMEHSTH,
MPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIEHUS B XOJI€ pEUIECHUS 3a]a4;

BJIAJICHUE CTAaHJAPTHBIMU TPUEMAMH PEUICHUS palUOHAIbHBIX U HUPPALHUOHAIBHBIX,
MOKa3aTeNbHBIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHH M HEPABEHCTB, UX CUCTEM;



HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM 4YMCJIE I IIOMCKA IIyTH PEUICHUS U
MJUTFOCTPALIMM PELIEHUs] YPABHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTH MPEICTABICHUIH 00 OCHOBHBIX MOHATHIX MAaTEeMaTHUECKOTO aHAIM3a U UX
CBOMCTBAX, BJAJCHHE YMEHHEM XapaKTepU30BaTh TMOBeACHHE (YHKUWH, HCHOJIb30BAHNE
IIOJTY4ECHHBIX 3HAHUW JUUIS ONIMCAHMS U AHAJIN3A PEAIbHBIX 3aBUCUMOCTEH;

BJIAJICHUE OCHOBHBIMM IIOHATHUAMHM O IUIOCKUX M IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBaxX; c(hOPMHUPOBAHHOCTh YMEHHS PACIIO3HABATH T'€OMETPUYECKHUE
burypel Ha depTrexax, MOJENAX W B pEAIbHOM MHpE, NPUMEHEHHWE W3YUYEHHBIX CBOWCTB
reoOMEeTpUIEcKuX Guryp u GopMys A PelIeHUs TeOMETPUYECKUX 33/1a4 U 3a7ad ¢ MPaKTHYECKHM
COJIEpKAHUEM;

c(OPMHUPOBAHHOCT TPEICTABICHUI O TMPOLECCaX U SBICHHUAX, UMEIOIIUX BEPOSTHOCTHBIN
XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpPE, OCHOBHBIX  IOHATHSAX
2JIEMEHTAapPHOU TEOPHM BEPOATHOCTEH; YMEHUH HAXOJWTh M OLICHMBATh BEPOSITHOCTH HACTYILUICHHUS
COOBITHMM B MPOCTEHWIIMX NPAKTUYECKUX CHUTYallUsIX MU OCHOBHBIE XapaKTEPUCTUKHU CIy4alHBIX
BEJINYUH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BAHNS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU PELICHUU
3a7ad4.

COJIEP)KAHUE YYEBHOM TUCIUTLIINHBI

BBenenue
Marematika B Hayke, TEXHUKE, OJKOHOMHUKE, WH(POPMAIIMOHHBIX TEXHOJIOTHUSAX H
MpaKTUYECKOW JesTenpbHOCTH. llemm W 3amaum  W3ydeHHsT MaTeMaTHKH TIPH  OCBOCHUH
cnemuanpHocTei CIIO.
AJITEBPA

Pazeumue nonsamus o uucie
[enpie u panoHanbHbIC YKcha. JelicTBUTEeNbHbIE YKcna. [lpubnudicentvle 8blYUCTEHUSL.
Komnnexcnwvie yucna.
Kopnu, cmenenu u nocapughmor

Kopuu u crenenu. KopHu HartypajibHOW CTENEHUM U3 YHUCIA UM WX CBOWCTBA. CTEMEHH C
palMOHAIBHBIMM IIOKA3aTeIsIMU, HMX CBOMCTBA. CTENEHUW C JEHCTBUTEIIBHBIMU IOKA3aTENSIMH.
Ceoticmea cmeneHu ¢ 0elicmeumenbHulM NOKA3Ameem.

Jlorapugm. Jlorapudgm uyucaa. OcHoBHOE jorapuMuiecKoe TOXAECTBO. JlecaTuunbie u
HaTypanbHble Jorapudmel. [IpaBuna neiictuii ¢ norapudgmamu. Ilepexoq kK HOBOMY OCHOBaHHUIO.

IIpeoOpa3oBanue anaredpamyeckux Bbipaxkenuii. I[IpeoOpasoBaHue palMOHAIBHBIX,
UppallMOHAIIBHBIX CTETIEHHBIX, MOKA3aTeIbHBIX U JTOTapU(DMUYECKUX BBIPAKEHHI.

Ilpakmuueckue 3anamus

Apudmernueckue ASUCTBUS HAJ YUCIAMU, HAXOXKICHHE MPUOIMKEHHBIX 3HAUCHUN BETMYHH
Y TIOTPEIIHOCTEN BhIYMCIICHUH (a0COIIOTHOM U OTHOCUTENHLHOMN ), CPAaBHEHUE YMCIIOBBIX BBIPAKEHUI.

Briuucnenue u cpaBHeHHE KOpHEH. BrinosHEeHNE pacueToB ¢ paiuKalaMH.

Pemienne  umppanuvoHanbHBIX — ypaBHEeHMH. HaxokaeHue  3HAYeHUW — CTENEHEH c
paroHaabHBIMU TIOKa3aTensamu. CpaBHeHue creneHeid. [IpeoOpa3oBaHus BbIpaXeHH, COIEPKAIIIX
cTeneHu. Pemenne nokazarenbHbIX YpaBHEHU.

Pemrenune npukiagHbix 3aa4.

Haxoxnenue 3HadeHuii jorapudma Mo MpoOU3BOJILHOMY OCHOBaHuIo. [lepexon oT omHOro
OCHOBaHUS K JApyromy. Beiuucienue wu cpaBHeHue Jsorapudmon. JlorapudmupoBanue wu
MOTEHIMPOBAHUE BBIPAKEHUM.

[TpubnmkeHHbIe BEIYUCICHUS U PEIICHUS TPUKIATHBIX 3a/1a4.

Pemenue norapudmuueckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUH



OCHOBHBIE MOHATUSA

Pannannas mepa yrina. BpamarensHoe aBukeHue. CHHYC, KOCUHYC, TAHI€HC U KOTAHI'€HC

4uca.
OcCHOBHBIEC TPHTOHOMETPUYECKHE TOKIECTBA

@opmynsl npusBeacHus. Popmynsl caoxeHuss. PopMyibl yaBoeHUst Popmyibl NOLOEUHHO2O

yena.
IIpeoOpa3oBanusi npocTedIIMX TPUTOHOMETPUYECKUX BbIPasKeHU I

[IpeoOpa3zoBanue CyMMbI TPUTOHOMETPUUECKUX (DYHKLIMI B IPOU3BEICHUE U IPOU3BE/ICHUS B

CyMMYy. Buipasicenue mpuconomempuyueckux yHKyul uepe3 man2eHc NOI08UHHO20 apeyMeHma.
Tpuronomerpuuyeckue ypaBHeHHs1 U HEPABEHCTBA

IIpocreiimme TPUTOHOMETPUYECKHE YpaBHEHMs. [Ipocmelwiue mpucoHomempuyecKue
HepaseHcmaa.

OO0parHble TpUroHoMeTpudeckne pyHKIMU. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC.

Ilpakmuueckue 3anamus

Panuannblii MeTOA M3MEpEHMs YIJIOB BpallleHUuss U CBS3b C IpagycHOM Mepol. OCHOBHbIE
TPUTOHOMETPUYECKHE TOXKJECTBA, (OPMYNbI CIIOXKEHMs, yJIBOEHUs, MpeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUYECKUX byHKIMI B IIPOU3BE/ICHNUE, npeoOpazoBaHue IIPOU3BEICHUS
TpUroHOMeTpuueckux GyHKIuA B cymmyto [lpocreiilue TpUrOHOMETpUYECKHUE YpPaBHEHUS W
HEPABCHCTBA.

®YHKIIUA, UX CBOMCTBA U IT'PAGUKH

@®yuknun. OO6IacTh ONpeCICHUs] U MHOXKECTBO 3HaueHUM; rpaduk (QyHKIMH, MOCTPOCHUE
rpadukoB PyHKIINHA, 3aIaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CpoiictBa (QyHKUMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OTPAHUYEHHOCTb,
MEePUOIUYHOCTh. [IpoMeXyTKH Bo3pacTaHusi U YObIBaHUS, HauOOJbIlIee U HAaWMEHbIIEe 3HauYeHUs,
TOYKH dKkcTpemyMa. ['paduueckas mnTepnperanus. [Ipumepsl (yHKIIMOHATBHBIX 3aBUCUMOCTEH B
pealIbHBIX Mpolieccax U ABICHUSIX. Apumernueckue onepayuu Hao yukyuamu. CroxicHas GyHKyus
(xomnosuyus). IToHSITHE O HEMPEPHIBHOCTH (DYHKITHH.

Oo6partublie pyukuun. Ooracms onpedenenuss u 0oaacmy 3Ha4eHUll 00pamuou QyHKyuu.

I paghux oopamnoti pynxyuu.

CreneHnble, NOKa3aTelbHbIE, JOrapuMuyecKue 1 TPUrOHOMeTpUYecKue QyHKIUM.
OoOpaTHble TPUrOHOMeTPUYecKre GyHKIUMN

Onpenenenust GyHKIMMA, X CBOMCTBA U rpauKy.

IIpeo6pazoBanus rpacdukoB. IlapannenbHblii NepeHOC, CHUMMETPUS OTHOCHTEJBHO OCei
KOOpJIMHAT U CUMMETPHS OTHOCUTEIIBHO Hadyajla KOOPAMHAT, CAMMETPUS OTHOCUTEIBHO IPSAMOH Y =
X, PACTSYKEHUE U CKATHE BJIOJIb OCEN KOOPAUHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBUCHMOCTEM MEXIY IIEPEMEHHBIMM B PEAIbHBIX IIPOLECCAX M3 CMEXHBIX
mucuuiuinH. Onpenenenue ¢ynkuuid. [loctpoenune u ureHue rpaduxoB QyHkumid. VccrnenoBanue
¢ynkuuu. CoiicTBa TMHEWHON, KBaJpaTUUYHON, KYCOUYHO-TMHEHHOW U TpOOHO-TUHEHHONW (DyHKUIUH.
HenpepsiBHble U nepuoandeckue ¢yHkuuu. CBoicTBa M rpaduKu CHHYyca, KOCHHYCa, TaHTe€HCa U
koTaHreHca. OOpatHble (QyHKIMM ¥ ux Tpapuku. OOpaTHble TPUTOHOMETpUYECKHE (QYHKIHH.
IIpeobpazoBanus rpaduka pynkiuu. ['apmonndeckue konedanus. [lpukiaaHbie 3anaun.

IToxa3arenbHble, JorapupmMUUECcKie, TPUTOHOMETPUUYECKHE YPAaBHEHUS U HepageHcmad.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocaenoBaTeIbHOCTH. CnocoObl 3aJlaHHUs U CBOMCTBA YMCJIOBBIX IIOCJIEIOBATEIBHOCTEA.
Ionamue o npedeﬂe nocne008amenibHOCIU. CymecmeoeaHue npec)eﬂa MOHOMOHHOU OZPCIHulleHHOIZ



nocnedosamenvhocmu.  CyMMHUpOBaHUE  ToclenoBatenbHOCTell.  beckoHeuno — yObiBaromas
reOMETPHUYECKasi IPOrPECCUS U €€ CyMMA.

IpousBoanas. IlonstTue o mpousBoAHON (yHKIHMH, €€ TeoOMETpUYeCKHid U (HU3UYECKHU
CMBICII. YpaBHEHHME KacaTedbHOH K rpaduky ¢yHkuuu. I[Ipou3BoAHbIE CYMMBI, pPa3HOCTH,
NPOU3BEJCHUS, 4YacTHbIC. [IpOWM3BOAHBIE OCHOBHBIX JJ€MEHTapHBIX ¢yHKuui. [IpuMenenue
MIPOM3BOJTHOM K HCCICNOBAaHUIO (DYHKIIMHA W TOCTPOSHUIO rpadukoB. [Ipouzsoduvie obpammol
@yHKYUU U KoMno3uyuu QyHKkyuu.

[IpuMeprpl HUCHONB30BaHUSA IPOM3BOAHOM JUIS HAXOXKJICHWS HAWIYyYLIEro pelIeHUs B
NPUKIAJHBIX 3aJavyax. Bropas mnpousBoaHas, €€ TEOMETPUYECKUH U (QU3NYECKUIl CMBICIH.
HaxoxpaeHue ckopocTH i1 pouecca, 3aJaHHOro (opMyJIoi U rpapuKoM.

IlepBooOpa3nasi u uHTerpaj. [IpumeHneHue ompeneIeHHOTO HHTErpaia Ajis HaXOXKICHUs
wiomaan KpuojuHeiHoi Ttpanenuu. ®opmyna Herorona—IJleiiOnuna. Ilpumepsl npumMeHeHUs
MHTErpana B (pU3nKe U TeOMETPUH.

Ilpakmuueckue 3anamus

UucnoBas  MOCJHENOBaTENIbHOCTb,  CIHOCOOBI €€ 3a/JaHus,  BBIUMCICHHMS  YJICHOB
nocnenosarensHocTd. [lpenen mnocnenoBaTenbHOCTH. beckoHeuHo yObIBaromias reoMeTpuuecKas
IIPOTPECCHsL.

[Ipon3sBoiHasA: MEXaHUYECKUN M TEOMETPUUECKHUI CMBICII TPOU3BOIHOM.

VYpaBHeHue kacaTenbHOil B ob6mem Buze. [lpaBuna u dopmynsl  nuddepeHnupoBanus,
Tab/iMla TPOU3BOJIHBIX dJ€MEHTapHbIX (QyHkIui. HWcecinenoBanue ¢yHKUMH C  TOMOIIBIO
npou3BoHON. HaxokneHue HamOOJbIIero, HAMMEHBIIEro 3HAUYEeHHS M DKCTPEMalIbHbIX 3HAYEHMH
GyHKIMH.

Hurterpan u mepBooOpazHas. Teopema Hprorona—IJleiibnuma. [IpumeHnenune wmHTErpaga K
BBIUUCJIEHUIO (PM3UUECKUX BEJINYMH U IUIOMAAEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHusi U CHCTeMBbl YpaBHeHMi. PanuoHanmbHble, MppallMOHAIBHBIC, IIOKA3aTECIbHBICH

TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTB ypaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpMEMBl HUX pelIeHUs (pa3loKeHHEe Ha MHOXHUTEIH, BBEJAECHUE HOBBIX
HEU3BECTHBIX, M0JCTaHOBKA, I'pa)MuUeCKUil METO).

HepasencrBa. PanmoHanbsHble, HPpallMOHANIBHBIC, TIOKA3aTEIIBHBIE U MPUSOHOMEMPUYEcKUue
HepaBeHCTBA. OCHOBHBIE IIPUEMBI UX PEILICHHUS.

HUcnoab3oBanne cBOWCTB M rpapukoB (YHKHUI TPH pellleHUH YPaBHEHHMH WM
HepaBeHCTB. Meron wuHTepBasoB. M300pakeHHe Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pELIECHNH YPaBHEHUN U HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaomusie 3a0auu

[IpumeHeHre MaTeMaTH4eCKMX METOJOB I PELIEHUs COJCpXKATEeNIbHBIX 3ajad U3
pa3nUYHbIX 00IaCTe HAyKN U MPAKTHKH.

WHTeprperanns pe3yapTaTa, y4eT peajbHbIX OTPAHNYCHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuil. PaBHocunbHOCTH ypaBHeHuil. [IpeoOpa3oBanue ypaBHEHUH.

OcHoBHBIE IPHEMBI PELIECHNS YPABHEHUN. Pellenne cucreM ypaBHEHHH.

Hcnonb3oBaHue cBOMCTB U rpaukoB (pyHKUIMN 17151 pelieHHs ypaBHEHHI U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOSATHOCTEH
DJIeMeHTbl KOMOHHATOPHUKH
OcHOBHBIE TIOHATHS KOMOMHATOPWKM. 3aJaud Ha TMOJACYET 4YHCIa  Pa3MELIeHUH,

NIEPECTaHOBOK, coueTaHuil. Pemenue 3amau Ha nepebop BapuantoB. Popmyna 6uHoma HbproToHa.
CBoiicTBa OMHOMUHANBHBIX K03 durmentos. Tpeyrompuuk Ilackas.



DJIeMeHTBI TeOPUH BepOSITHOCTel

CoObiTHE, BEPOSTHOCTH COOBITHS, CIOXXEHHE W YMHOXEHHE BeposiTHOCTeH. [lonamue
onezasucumMocmu coovimuil. JJUcKpemuas ciy4aunas eeiuyund, 3aKkoH ee pacnpeoenenus. Hucnosvie
Xapakxmepucmuxu OUCKpemHoU CIyyaunou eeaudutvl. Ilonamue o 3akone 601bUIUX YUCE.

DJIeMEeHTbI MATEMATHYECKON CTATUCTUKH

[IpencraBnenue maHHBIX (TAONHIIBI, TUATPAMMBI, TpadUKu), eceHepanrbHas COBOKYNHOCHIb,
8blOOpKa, cpedHee apughmemuyeckoe, meouana. Ilowsmue o 3adauax mamemamuyeckou
CMamucmuxu.

Pewenue npakmuueckux 3adau ¢ npumenenuem 8eposimHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamus

Ucropusi pa3BuTHsS KOMOWHATOPUKH, TEOPHUH BEPOATHOCTEH M CTATUCTUKH U WX POJb B
pasnmuuHbIX cepax demoBeuecKo ku3HeAesTeNnbHOCTU. [IpaBuna komOuHartopuku. Pemienue
KOMOMHATOPHBIX 3a7a4. Pa3memienus, couetanus u nepectranoBku. bunom HproToHa M TpeyroapHUK
[Tackans. [Tpukiaanbie 3aqa4m.

Kitaccnueckoe omnpezneneHne BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa O CyMMeE
BeposiTHOCTEH. Briuncnenue BepostHocTed. [lpuknaaneie 3amaun. IlpeacTtaBieHne YHCIOBBIX
naHHbIX. [IpuknaaHbie 3amayn.

I'EOMETPUA

[IpsiMble ¥ NJIOCKOCTH B NPOCTPAHCTBE

B3anmHoe pacrnosiokeHue IBYX MNpsSMBIX B mpocTpaHcTBe. [lapamnenpbHOCTh OpsiMON U
miockoctu. [lapamnensHocTh  TUIOCKOCTEW. [lepneHauKyasspHOCTH MNPSAMOM U TJIOCKOCTH.
[lepienauKynsip ¥ HaAKIOHHAs. YTOJ MEXKAY MNPSIMON M IUIOCKOCTBIO. JIByrpaHHbId yroia. Yrom
MeX Ay IIocKocTsIMU. [lepneHanKynsIpHOCTh ABYX IIOCKOCTEH.

I'eomerpuueckue mnpeoOpa3oBaHusi NPOCTPAHCTBA: MapalieIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEIILHO TUIOCKOCTH.

[MapannensHoe mpoekTupoBanue. Ilowads opmozonanrvholi npoexyuu. W3o0paxkeHue
MIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHuKH

Bepmunbl, peOpa, rpanu MHOTOTpaHHUKa. Passepmka. Muocoepannvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Diinepa.

[Ipusma. [psmast u naknonnas npusma. [lpaBunbnas npusma. [lapamnenenumnes. Kyo.

ITupamupa. [IpaBuiibHag nupamMmuga. Y cedeHHas nupamuaa. Terpasp.

CumMeTpuu B KyOe, B apajuieNienunesie, B Ipu3Me U upamue.

Ceuenust Ky0a, MPU3MBI U TUPAMHU/IBI.

[IpencraBienue o MpaBUILHBIX MHOTOTPaHHUKAX (TE€Tpadape, Kyoe, OKTadape, 10AeKadape u
HKOCadIpe).

TeJsia M MOBEPXHOCTH BpPallleHUS
Hunuuap u koHyc. YceueHHbIH konyc. OcHOBaHME, BBICOTA, OOKOBasi IOBEPXHOCTh,
oOpazyromias, pazBeprka. OceBble CEUEHHs U CEUEHUs], MapaljielIbHbIe OCHOBAHMIO.
Hlap u cdepa, ux ceuenus. KacarenbHas miockocTs K cdepe.

HN3mepenus B reomerpuu
O6mwem u ero uamepenue. MarerpansHas Gopmyna obvema.

®opmynsl 00beMa Ky0a, MPSMOYTOJILHOTO Mapajulesenumeaa, pu3Mbl, HUIUHIPa. PopMyIibl
o0beMa nmupamMuibl U KoHyca. DopMysbl MIJIOMIA U TOBEPXHOCTEH LIIIMHAPA U KOHyca. DopMyIibl



o0beMa mapa ¥ IIomaan cepsl.
[Tono6ue Ten. OTHOIICHUS TUTOIIA I TTOBEPXHOCTEH U 00bEMOB TIOJOOHBIX TEI.

KoopauHatbl ¥ BEKTOPHBI

[IpssmoyronbHas (aekapToBa) cucreMa KoOpauHAT B IpocTpaHcTtBe. dDopmyna paccrosHus
MEX]Ty ABYMSI TOYKaMH. Y paBHEHUSI CEPBI, nI0CKOCMU U NPAMOU.

Bextopel. Monyns Bekropa. PaBeHcTBO BekTOpoB. Cll0K€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. Pa3nokeHrne BEKTOpa II0 HANPABJICHUAM. YTIOJ MEXAY ABYMS BEKTOPAMH.
[Ipoekuus Bekropa Ha ock. KoopauHaTel BekTopa. CKalsipHOE POU3BEAECHUE BEKTOPOB.

Hcnonp30Banne KOOPAMHAT U BEKTOPOB IPH PEIICHUM MAaTEMaTUYECKUX M IMPUKIAIHBIX
3a1a4.

Ilpakmuueckue 3anamus

[Ipyu3Hakn B3aMMHOIO pacCHOJIOKEHUS MpsMBIX. YIOJ MeEXAy HpsAMbIMU. B3aumHoe
pPAacCIIOJIOKEHNE NPSIMBIX M IUIOCKOCTEN. llepneHaukynsp u HAKIOHHAs K IUIOCKOCTH. YTOJI MEXIy
IPSIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pAaCIIOJIOKEHUH IPSIMOM M IIOCKOCTH. Teopema o
Tpex NePHEHANKYIIAPaXx.

[Ipu3Haky m CBOWCTBA MapajuIeNIbBHBIX W NEPHEHAMKYISAPHBIX IUIOCKOCTEH. PaccrosHme ot
TOYKH JI0 IUIOCKOCTH, OT MPSIMOW JO0 IUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSMH, MEXIY
CKPELMBAIOIIUMUCS MPSIMBIMH, MEX1Y TPOU3BOJIBHBIMU (UTYpaMH B MIPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHME M €r0 CBOWCTBA. leopema o niowaou Opmo2oHANbHOU
npoeKyuu MHO20y201bHUKA. B3aMHOE pacroioskeHne MPOCTPaHCTBEHHBIX QUTYP.

Paznuunble  Bugel  MHOrorpaHHukoB. UMx  um3oOpaxenus. CedeHus,  pa3BEpTKH
MHOTrOrpaHHukoB. [lmomane moBepxHocTH. Buuabl cummerpuii B mpoctpaHcTBe. CUMMETpHUS Tl
BpallleHUs] 1 MHOTOTPaHHUKOB. Beruncrienue niomanei 1 o0beMoB.

Bekropel. JleiictBusi ¢ Bekropamu. J[lekapToBa cucTeMa KOOpPAWMHAT B MPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, chephl, TIockocTH. PaccTosinne Mexay Toukamu. JIEHMCTBUSI C BEKTOpaMH,
3alaHHBIMM KoopauHaTamu. CKalsIpHOE NPOU3BENCHUE BEKTOPOB. BEKTOpHOE ypaBHEHUE NPAMON U
m1ockocTu. Mcnonp30Banne BEKTOPOB P JOKA3aTEIIbCTBE TEOPEM CTEPEOMETPHUH.

JUide BHEAayIWTOPHBIX 3aHATHHA CTYINCHTaM HapsiAy C pELICHHEM 3alad M BbBIIOJHEHUS
IPAKTUYECKUX 3aJaHUH MOYKHO NPEUIOKHUTh TEMbl MCCIENOBATENbCKUX U pedepaTUBHBIX paboT, B
KOTOPBIX BMECTO CEpUH OTIENbHBIX MEIKHUX 3a7a4 W YINPaKHEHUHW IPEIJIaratoTCsl CHXKETHBIC
3aJjaHus, TpeOyrolue AIUTEIbHON paboThl B paMKaX OJHOW MaTeMaTHYeCKOW CUTyaluu. DTH TEMbI
MOTYT OBITh KaK MHIAMBHUAYaJIbHBIMHU 33JaHUAMHU, TaK U TPYIIIOBBIMU /ISl COBMECTHOTO BBIIIOJIHEHUS
UCCIIEIOBAHUS.

TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanuzanuu conepxanus 001eo0pa3oBaTENbHON YUeOHON TUCIMILIMHBI «MaTteMaTHKa
B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOmIero 0Opa3oBaHUSl C IOJTy4YE€HUEM
cpennero obmero o6pazoBanus (IIIICC3) makcumanbHas ydeOHas Harpy3ka OOYYaIOIIUXCS IO
cneruransHocTsIM CIIO coumanbHO-3KOHOMHYECKOTO mpoduis, cocTtaBisieT—284 wyaca, U3 HHX
ayauTopHas (00s3aTenbHas ) yueOHast Harpy3ka ooydaromuxcsi —190 yacoB, BKItOYast JIEKIUH (YPOKH)
— 56 yacoB, mpakTuueckue 3aHATHSI — 134 yaca, BHeayAUTOPHASI CaMOCTOsITeIbHasl paboTa CTy/IEeHTOB
— 94 gacos.

Temarnueckuii njian

IIpo¢punib npodeccnoHaTIbLHOr0 00pa3oBaHuA:
COLHAJIBLHO YKOHOMUYECKH I

Copep:xxanne o0ydeHust Cnenuansaocts CI1O: 40.02.02 — [TpaBooxpaHHUTENbHAS
JeSITeIbHOCTh

AyIHMTOPHBIE 3AHATHS

Jlexuuu (ypokn) | npakTuueckme |  uTOrO




3aHATUS
Beenenne 1 2 3
Anrebpa
Pa3Butue nonsTus o uncie 2 2 4
KopHu, crenenu u norapudmol 6 14 20
OCHOBBI TPUTOHOMETPUH 4 10 14
OyHKIMH U rpaduKu 2 10 12
YpaBHEHMSI U HEPABEHCTBA 2 10 12
Hauana MaTEMaTHYECKOI0 6 14 20
aHamn3a.
WHTerpan u ero npuMeHeHne 6 14 20
KombunaTopuka 5 10 15
DeMEeHTHI TEOPUHU BEPOSITHOCTEH 7 12 19
Y MaTeMaTHYECKOW CTATUCTHKHU
I'eomerpus
[IpsmMple  ©  TUIOCKOCTH B 5) 12 17
MIPOCTPAHCTBE
MHOTOorpaHHHUKH. 5 10 15
Tena u TOBEPXHOCTH BpALLICHUS
Koopaunats! 1 BEKTOpPHI 5 14 19
Hroro 190
BHeaynuTopHasi caMoCTOsiTe/IbHAsE padoTa
94
Ilpomesicymounas ammecmauusa 6 hopme IK3amena

Bceero \ 284

XAPAKTEPUCTHUKA

OCHOBHBIX BUJOB AEATEJBbHOCTHU CTYJIEHTOB

Conep:xkanue 00y4eHust

XapakTepucTHKa OCHOBHBIX BU/IOB /IeSITeJIbHOCTH CTY/1€HTOB
(Ha ypoBHe y4eOHBIX e CTBUI)

BBenenue

O3HakOMJIEHHE C POJBI0O MaTeMaTUKH B HayKe, TEXHHKE,
SKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOJOTHUAX W IPAKTUUYECKOU
JEeITEILHOCTH.

O3HakoMJIEHHE C LEISIMU U 3a/layaMy U3YyYEHUsI MATEMATUKHU [IPU

ocBoeHnHu cnenuanbHocteil CIIO

AJITEBPA

PasBurtne nousiTus
0 YHcJIe

Brinonnenue apugmeTHueckux IeHCTBUIN HAJl YUCIAMU, COYeTast
YCTHBIE U TUCbMEHHBIE IPUEMBI.

Haxoxaenue npuOamKeHHbIX 3HAYSHUH BEIMYUH U
MOTPEIIHOCTEH BIUMCICHH (a0COMOTHON U OTHOCUTENHHOM);
CpPaBHEHUE YUCIIOBBIX BBIPAKEHUH.

Haxoxaenue ommbok B mpeoOpa3oBaHUSX U BEIYUCICHUIX
(OTHOCHTCS KO BCEM IMMyHKTaM MPOTPAMMBI)

Kopnu, crenenn, jora-
pudmbI

O3HakOMJIEHHE C TIOHATHEM KOpHSA N-M CTENEHH, CBONCTBaMU
paJMKaJIOB U MpaBUJIaMH CPaBHEHUS! KOPHEH.

@OopMyIMpPOBAHUE OIPENEIECHUS] KOPHS U CBOWCTB KOpHEH.
Bolunicienne W cpaBHEHHE KOPHEH, BBINOJHEHHE MPUKUIKU
3HAUEHUS KOPHSL.

[IpeoOpa3zoBaHue YHUCIOBBIX M  OYKBEHHBIX  BBIpRKEHUIA,
COJZIEpIKalUX PaJUKaIIbI.




Brimonnenue pacdetoB mo GopmMyiaaM, coAepKalluM ParKabl,
OCYIIECTBIISISI HEOOXOAMMBIE MOJICTAHOBKU U TIPE0Opa30BaHMSL.
OnpeneneHre paBHOCUIBHOCTU BBIP@KEHUN C paJuKaIamHu.
Pewenne nppaliMOHaIbHBIX YPaBHEHUM.
O3HakoMJIeHHME C TMIOHATHEM CTENEHU C JEHMCTBUTEJIbHBIM
IIOKA3aTEJIEM.
Haxoxnenue
HE00X0JMMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.
3anucbIBaHUE KOPHSI N-H CTENEHH B BUJE CTENEHU C JIPOOHBIM
MoKa3zaTeJieM U Ha000poT.
DopMyIMpOBAHNE CBOMCTB CTEIEHEW. Bpruncienue creneHen c
palMOHAIBHBIM ITOKA3aTEJEM, BBITOJHEHUE NPUKHUIKU 3HAYCHUS
CTEIIEHU, CPAaBHEHHE CTEIICHEH.
[IpeoOpa3oBaHrie  YUCIOBBIX M  OYKBEHHBIX  BBIPAXKECHUH,
coAepXalux  CTENEeHW, MpHUMEHss  cBoilicTBa.  Pemenune
IIOKA3aTENIbHBIX YPAaBHEHUM.
O3HakoOMJIEHHE C IPUMEHEHUEM KOPHEW U CTETIEHEN NpU
BBIYNCIICHUN CPETHUX, IEJICHUU OTPE3KA B «30JI0TOM CEYEHUN.
Pemrenne nmpukiagHbIX 3aa4 HA CJI0KHBIE IPOLEHTHI

3HA4YCHUI CTEIICHHU, UCIIOJIB3Ys pu

IIpeoOpa3oBanue
ajaredOpanyeckux
BbIpaKeHU

Brinonnenue npeodpa3zoBaHuil BeIpaKeHUH, TPUMEHEHHE
dbopmyI, CBI3aHHBIX CO CBOMCTBAMH CTETICHEH U JTOTapru(MOB.
Omnpenenenre 06JacTH TOMYCTUMBIX 3HAUEHUIN
JorapudmMuyeckoro BelpaxeHusl. Pemienue norapugmMuaeckux
ypaBHEHUH

OCHOBBI TPUT'TOHOMETPUH

OcHOBHBIE NOHATHSA

W3ydeHnue paiuaHHOTO METOJa U3MEPEHHUs YIJIOB BpalllEeHUs U UX
CBSI3W C TpaaycHOW Mepoil. M300pakeHHe YIJIOB BpalleHHS Ha
OKPY)KHOCTH,  COOTHECEHHE  BEJIMYMHBI  YIJa C ero
PacCMoJIOKEHUEM.

DopMyaHpOBaHUE ONpPEAETICHUI TPUTOHOMETPUUECKUX (HYHKIUN
JUIS YTJIOB MOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEeYroJbHUKA U 00BSCHEHUE UX B3aUMOCBSI3U.

OcHoBHbIE [TpyuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JIJIs
TPUTOHOMeTpHYeCKHue BBIUMCJICHUS 3HAUECHUI TPUTOHOMETPUYECKUX (PYHKIIHI 110 OHOM
TOK/1eCTBa U3 HUX.
IIpeodpa3oBanus N3ydyenue OCHOBHBIX (OpMYNT TPUTOHOMETPUU:  (HOPMYIIBI
NPOoCTeHIINX CIIOXKEHHS,
TPUTOHOMETPHUYECKUX yIBOGHUS, TMPEoOpa3oBaHUA CYMMBbl TPUTOHOMETPUUYECKUX
BbIpa:KeHU i byHKIMi
B IIPOU3BECHUE U MPOU3BEICHUS B CyMMY U NPUMEHEHHUE MPHU
BBIUMCIICHUM 3HAYEHHUS TPUTOHOMETPHUYECKOTO BBIPAKEHUS U
YIOPOILIEHHUS €TO.
O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK HA €AMHUYHOU
OKPY>KHOCTH Y IPUMEHEHHUE UX JJIs1 BBIBOJA (POPMYIT IPUBEACHHUS.
Ipocreiimme Pemenne mo d¢opmysaM U TPUTOHOMETPHUYECKOMY KPYT'y
TPUTOHOMETPHUYECKHUE MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
YPABHEHHSA U [Ipumenenne o0MKMX METOJIOB PEIICHUS] YpaBHEHUH (IIPUBEACHUE
HepaBeHCTBa K JMHEHHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEeHUs HA MHOXKUTEIH,

32 MEHBl NEPEMEHHON) IpPH PELIEHUH TPUTOHOMETPUUECKUX
YpaBHEHUM.
YMeHHe 0TMeUaTh Ha KPYre pelIeHns IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB




APKCHHYC, AaPKKOCHHYC,
ApPKTaHI'eHC YMCIa

O3HakoMIIeHHE C TOHATUEM OOPATHBIX TPUTOHOMETPUYECKHUX
byHKIHA.
H3ydenue onpeeneHnii apKCUHyca, apKKOCUHYCa, apKTaHI€HCa
qucna, opMynupoBaHUE UX, N300pakeHNe Ha eANHUYHON
OKPYKHOCTH, IPUMEHEHHE IIPU PEILICHUY YPaBHEHUM

®YHKIUU, UX CBOMCTBA U TPAOUKU

DyHKIUH.
Ilousitue o
HeNpepbIBHOCTH
byHkuun

O3HakomileHHE C  TIOHSATHEM  [EPEeMEHHOH, MNpuMepaMu
3aBUCUMOCTEN MEX1y IEPEMEHHBIMHU.
O3HakomJieHME  C  MOHATMEM  TIpaduka,  OIpelesieHue

IPUHAUIEKHOCTH TOYKU rpauky ¢yHkuuu. OnpeneneHue o
dopMyne mpocTelmiel 3aBUCHUMOCTH, BHJIA €€ rpaduka.
Bripakenue no ¢popmyse 0JHOM epeMEeHHOM uepe3 Apyrue.
O3zHakomiieHHe cC ompeneneHueM (QyHKIUH, (popmMynupoBaHue
ero.

Haxosxnenue ob6nacTu onpeenenus U 00J1acTi 3HAaUCHUM

(GyHKIMH.

CaoiicTBa pyHKUIMH.
I'padguueckan
HHTepHnpeTanus.
IIpumepsl
(GyHKIHOHAIBHBIX
3aBMCHMOCTel B
peabHBIX Npoleccax u
ABJICHUAX.

O3HakoMJIeHHEe ¢ TpUMepaMu (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEHN B
peaJIbHBIX MPOIECCAX U3 CMEXHBIX AUCIUIIINH.
O3HakoMJIEHHE C JI0Ka3aTeIbHBIMU PACCYKJIEHUSMU HEKOTOPBIX
CBOMCTB JMHEHHONW M KBaApaTHUHOM (yHKIUM, MOpoBeneHue
HCCIENOBaHUs  JIMHEMHOW,  KYCOYHO-JIMHEHHOW, Ipo6OHO-
JUHENHON M KBaJpaTUYHOU (PYHKIUI, TOCTPOCHHE UX IPapUKOB.
[Moctpoenne u urenue rpaduxoB ¢yHknuil. Hccnenoanue
GyHKITUN.
CocraBneHue BUAOB (QYHKIMHA MO JaHHOMY YCIIOBHUIO, pELLICHHE
3aJa4 Ha SKCTPEMYM.
Brimonrenne npeoopazoBanmii rpaduka GyHKIIH

OoOpaTHble PyHKIMH

N3ydenne moHsATHs 00paTHOM QYHKIIMU, OTIPEICIICHUE BUIA U
nocTpoeHue rpadguka oopaTHON (HYHKIIUU, HAXOXKIEHUE €
obnactu onpenenenus u oodnactu 3HayeHuil. [Ipumenenue
CBOWCTB (DYHKITUH TIPH UCCIICAOBAHUH YPAaBHEHUH U PEIICHUN
3a/1a4 Ha 3KkcTpeMyM. O3HAKOMIIEHUE C IOHATHUEM CIOKHOU

GyHKITUN.

IlocaenoBaTeILHOCTH

O3HakoMJIEHHE C TOHSITHEM YMCIOBOM MOCIEA0BATEIbHOCTH,
crocobamH ee 3aJ]aHusl, BHIYUCICHUSIMU €€ YJICHOB.
O3HakoMJIeHHE C TIOHITHEM Ipejiesa MoCIe0BaTeIbHOCTH.
O3HaKoOMJIEHHE C BBIUMCICHUEM CYMMbI OECKOHEYHOTO YHCIOBOTO
psifia Ha IpUMepe BBIYUCIICHUS CyMMbI OECKOHEYHO YObIBaOIIeH
r€OMETPUUECKON MPOTPECCUU.

Pemenue 3anau Ha npuMeHeHue GopMyIibl CyMMbl OECKOHEUHO
yOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCUU.

IIpousBoaHas u ee
NPUMEHEeHue

O3HakoMJIEHHE C TOHATHEM IPOU3BOJHOM.

W3yuenne u  QopmynupoBaHHE €€  MEXaHMYeCKoro M
TFEOMETPUYECKOTO CMBICIA, H3YYEHUE aITOpPUTMA BBIYUCICHMUS
IIPOM3BOJHON HAa NMPHUMEPE BBIYMCIEHUS MIHOBEHHON CKOPOCTH U
YIJI0BOTO KO3 (UIMEHTa KacaTeIbHOM.

CocraBieHue ypaBHeHHUs KacaTeabHOI B 0011eM BUJIE.

VYcBoenue mpasui auddepeHunpoBanus, TaOIUIBI TPOU3BOAHBIX
JIEMEHTAPHBIX (DYHKIMA, MpUMeHeHHe Uit U depeHIMPOBaHUS
(GyHKIMI, cocTaBlIeHUs] ypaBHEHUs KacaTeIbHOM.

N3yuenne Teopem o CBsI3U CBOMCTB (DYHKIIMU U IIPOU3BOIHOM,
¢dopmynupoBka ux. [IpoBeseHne ¢ MOMOIIBIO TPOU3BOIHON
uccueoBaHus GYHKIUH, 3aJaHHON (OPMYIIOH.




YcraHoBieHUE CBA3HM CBOMCTB (DYHKIIUH U TIPOU3BOIHON 1O MX
rpadukam.

[IpuMeHeHne npOU3BOAHOM IS PEILICHUS 3a]1a4 HAa HAX0KICHUE
HanOOJIBIIEr0, HAUMEHBILIET0 3HAYCHHS U Ha HAXOXKACHUE
SKCTpEMyMa

IlepBooGpa3nasn
U HHTerpa

O3HakoMJIeHHE C IOHITUEM MHTErpajia u IepBOOOpa3HOM.
N3ydenue npaBuia BBIYMCIIEHUS NEPBOOOPA3HON M TEOPEMBI
Herorona—IJleitbuuna.

Pemienne 3amau Ha CBsI3b EPBOOOPA3HON U €€ TPOU3BOAHOM,
BbIYHCIICHUE IEPBOOOPA3HOM JUIsl JaHHOW (PyHKIMU.

Pemenuie 3aau Ha NpUMEHEHNE UHTErpajia J1j1sl BBIYMCICHUS
bu3HYEeCKUX BETUYNH U TUIONIAICH.

CreneHHble,
NoKa3areJibHble,
Jorapupmuyeckue u
TPUTOHOMeETpHYeCKHe
pyHkuumn.

OoOpaTHbIe
TPUTOHOMeTpHYeCKHe
GyHkuun

Boruricnenue 3HaueHnii (QyHKIMI 0 3HaYEHHUIO apryMeHTa.
Omnpenenenre Moja0kKeHUs] TOUYKU Ha Tpaduke 1o ee KoopAuHaTaM
¥ Ha00OPOT.

Hcnonb3oBanue cBOMCTB QyHKUMN sl CpPaBHEHUS 3HAYEHUM
CTeNeHe! U JIorapu(pMoB.

[Toctpoenne TpaduKoOB CTENEHHBIX W JIOTAPUDMUUECKUX
GyHKIMH.

Pemenne nokazarenbHbIX U JTOTapu(pMUUIECKUX YPaBHEHUN U
HEPaBEHCTB 10 U3BECTHBIM AITOPUTMAaM.

O3HakOMJIEHWE C TOHATHEM HENPEPBIBHOM IEPUOANYECKON
byHkuuM, QopmynMpoBaHHE CBOWCTB CHHYcCa U KOCHHYCa,
MOCTPOCHUE UX IPaPUKOB.

O3HakOMJIEHHE C TIOHSATHEM TapMOHHMYECKMX KoJieOaHUN U
npUMepaMu FrapMOHUYECKHUX KOJeOaHUM JUIsl ONMCaHUs MPOLIECCOB
B (pu3uke U Ipyrux o0iacTsIX 3HaHUS.

O3HakOMJIEHME C TOHSITHEM Pa3pbIBHOW  NEPUOIUYECKOU
byHKIINH,

dbopMynupoBaHue CBONCTB TaHINe€HCa M KOTAaHT'€HCa, MOCTPOCHUE
ux

rpauKoB.

[Ipumenenue CBOWCTB (YHKIMKA JUII CpaBHEHUS 3HAYeHUU
TPUTOHOMETPUUECKUX (PYHKIMMA, pelIeHUss TPUTOHOMETPUUYECKUX
YpaBHEHUH.

[TocTpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPHUYECKUX (QYHKITUI
U OIpeielIeHHe Mo rpauKaM UX CBOMCTB.

Brinonnenue npeoOpazoBanusi rpadukoB

YPABHEHUA U HEPABEHCTBA

YpaBHeHNs 1 CHCTEMBbI
YPaBHEHUil
HepaBeHcTBa U cHCTEMBI
HEPaBEHCTB C ABYMS
1nepeMeHHbIMHA

O3HakoMIIEHHE C TPOCTEHIIMMH CBEACHUSAMH O KOPHSIX
anreOpanyeckux ypaBHEHHUH, HOHSITUSMH HCCIICIOBAHUS
YpaBHEHHH U CHCTEM ypaBHEHHH.

N3yuenune Teopun paBHOCHIBHOCTH YPaBHEHUN U €€ IPUMEHEHUS.
[ToBTOpEHUE 3amucH pelieHns CTaHAAPTHBIX YpaBHEHHM, TPUEMOB
npeoOpa3oBaHusl YpaBHEHUH JJsl CBENEHHs K CTaHAApTHOMY
YpaBHEHHIO.

Penienne panmoHanbHBIX, UPPALMOHATIBHBIX, IOKA3aTENbHbBIX U
TPUTOHOMETPUUYECKHX YPAaBHEHUN U CUCTEM.

Hcnonbs3zoBanue CBONCTB U rpadMKOB (PYHKIMN IS peLIeHUs
ypaBHeHUH. [loBTOpeHre OCHOBHBIX TPUEMOB PELICHUS CUCTEM.
Penienne ypaBHeHHI ¢ MPUMEHEHNEM BCeX IPUEMOB (pa3iokKeHUs
Ha MHOJKUTEJIU, BBEJICHHSI HOBBIX HEU3BECTHBIX, MOJICTAHOBKH,
rpauuecKoro MeTosa).




Pemienne cucreM ypaBHEHHH C INPUMEHEHHMEM pPa3iIM4HBIX
CII0CO00B.

O3HakomileHHE C OOIIMMHU BOMPOCAMH DPELICHUS HEPABEHCTB WU
UCITIOJIb30BAaHUE CBOWCTB M TpaduKOB (YHKIUH NpU pPEHICHUU
HEPABEHCTB.

Pemenne HepaBEHCTB M CHUCTEM HEPABEHCTB C NPUMEHEHHEM
pa3IUYHBIX CIIOCOOOB.

[IpumeHenre MaTeMaTUUYECKUX METOJIOB JUIsl pEIICHUs
COJIepKaTeIbHBIX 33/1a4 U3 PAa3JINYHbIX 00JIacTEl HAYKU U
npakTuku. HTEpnpeTnpoBanue pe3yabTaToB ¢ Y4ETOM pealIbHbIX
OTpPAHUYECHU.

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEU U CTATUCTUKH

OcHOBHBIE NOHATHS
KOMOUHATOPUKH

N3ydenue npaBuisa KOMOMHATOPUKU U IPUMEHEHHE TIPU PELICHUHN
KOMOWHATOPHBIX 3a/1a4.

Pemenne xoMOMHATOpPHBIX 3aJad MeETOJOM Iiepebopa U 1O
IPaBUIIy YMHOXEHUSI.

O3HakoMJIeHHE C TIOHATHSMU KOMOMHATOPHKHU: pa3MelIeHUSIMH,
COUETaHUSIMH, I[E€pecTaHOBKaMU U  (opmynamu  uid  UX
BBIUHCIICHUSL.

OObscHeHne © THpuUMeHeHHe (opMmyn A7 BBIUYMCICHUS
pa3MeIIeHu !, IepeCTaHOBOK U COYETAaHUM IIPU PELICHUH 3aa4.
Oznakomienue ¢ OuHomoM HerotoHa u TpeyronsaukoM [lackans.
Pemenune npakTuyeckux 3a/1au ¢ UCMOJb30BaHUEM NOHITUN U
MpaBUJ KOMOMHATOPUKH.

JJleMeHTbI TEOPHHU

N3yueHne Ki1acCu4ecKkoro onpeaeieHus BeposTHOCTH, CBOMCTB

BEPOATHOCTEM BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMoTpenue npuMepoB BEIYMCIICHUS BEpOsATHOCTEN. Pemenue
3a/1a4y Ha BBIUYMCIICHUE BEPOATHOCTEN COOBITHH.
IIpencraBienue O3HakOMJIEHUE C IPEICTABIICHUEM YHCIOBBIX JaHHBIX U UX
JaAHHBIX(TA0JIHIIbI, XapaKTEPUCTUKAMMU.

AMArpamMMbl, rpagukn)

Pemenne IMPAKTUYCCKUX 3a1a4 Ha 06pa60TI<y YHCJIIOBBIX JAHHBIX,
BBIYHUCJICHUEC UX XapaKTCPUCTUK

I'EOMETPUSA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

®opMynupoBKa U IPUBEICHUE JIOKA3aTENIbCTB IPU3HAKOB
B3aUMHOIO  pAacHOJIOXKEHUs  MNpsAMBIX M IUIOCKOCTEH.
Pacno3HaBanue Ha uyepTexax U MOJENAX Pa3IMYHBIX CIy4yacB
B3aUMHOIO  pAacHOJIOXKEHUs  MNpsAMBIX U IUIOCKOCTEH,
apryMEHTHpPOBAaHUE  CBOUX  CyxIeHud. DopmynupoBaHue
ONpesielieHuH, TNPU3HAKOB M  CBOWCTB HapajuleJbHBIX U
HNEePHEHIUKYISAPHBIX IJIOCKOCTeH, JBYIpaHHBIX U JIMHEHHBIX
YTJIOB.

BeinonHeHne nocTpoeHus yriioB MeXay MpsIMbIMHU, IPSIMON U
IUIOCKOCTBIO, MEXJy IUIOCKOCTSMH IO ONHMCAHMIO W
pacro3HaBaHHE UX HA MOJEIIAX.

HpI/IMeHeHI/Ie IIPHU3HAKOB U CBOICTB PacCroJIOKCHUS NPSAMBIX U
IUIOCKOCTEH IIpu pCHICHUHA 3a/a4.

N300paxkeHne Ha PUCYHKAaX M KOHCTPYMPOBAHUE HA MOJEIIX
NEepIEHIUKYISIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSAMBIX,
NapajuleJIbHBIX  IUIOCKOCTEH, YIJIOB MEXIy NOpAMOM U
IUIOCKOCTBIO U 000CHOBAaHUE TOCTPOEHHUS.




Pemenune 3amad Ha BBIUMCIEHHE T'€OMETPUUYECKUX BEIMYHUH.
OnuceiBaHME pacCTOSHUS OT TOYKU JIO IUIOCKOCTH, OT MPSMOM
110 IJIOCKOCTH, MEXy IJIOCKOCTSIMH, MEXKITY
CKPEIIUBAOIINMUCSA  OPSIMBIMH, MEXIY MNPOU3BOJIbLHBIMU
¢urypamu B mpoCTpaHCTBE.

@opMyIMpOBaHWE M  JOKa3bIBAHUE OCHOBHBIX TEOpEM O
paccTOAHUSX(TEOPEM CYILIECTBOBAHMUS, CBOICTBA).

N300paxkeHne Ha depTe’kax U MOJENIAX pACCTOSHUA U
000CHOBaHME

CcBOUX CcyxaeHuil. OmnpenencHue W BBIYHUCICHUE DPACCTOSIHUN B
npoctpanctBe. [IpuMenenne GopMyn u TeopeM IUTaHUMETPUH IS
pelieHus 3a1a4.

O3HakoMJIeHHE C TOHSATHEM MapajuIeIbHOTO MPOEKTUPOBAHUSA U
ero cBorcrBamMu. DopMylnHpoBaHHE TEOpEMbl O  IUIOMIAAN
OpPTOTOHAJILHOM MPOEKIIMM MHOTOYTOJIbHUKA.

[Ipumenenne Teopuu i OOOCHOBAHUS IOCTPOCHUM U
BBIYHCIICHU M.

AprymMEHTHpPOBAHUE CBOUX CYXJEHU O B3aUMHOM PaCIOJI0KEHUN
MIPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHUKHU

Omnmcanue n XapaKTEPUCTHKA Pa3ITUYHBIX BHUIOB
MHOTOTPaHHUKOB, MTEPEYHCIICHUE UX AIIEMEHTOB M CBOHCTB.
N3o6paxenrne MHOTOTPAaHHUKOB M BHITIOJTHEHHE TTOCTPOSHHUS Ha
M300paKEHUSX U MOJIEISTX MHOTOTPAaHHUKOB.
Brruncnenue JIUHEHHBIX 2JIEMEHTOB u YIJIOB B
MPOCTPAHCTBEHHBIX
KOH(PUTYpalHsiX, apryMEHTHUPOBAHUE CBOUX CY)KJICHHH.
XapakTepucTika W HW300paKEHHE  CEUCHHUs,  Pa3BEPTKH
MHOTOT'PAaHHUKOB, BEIYMCIICHHE TUIOIAACH MTOBEPXHOCTEH.
[TocTpoeHne mpoCTEUIINX CEUeHU Ky0a, MPU3MBbI, TUPAMU/IBI.
[Ipumenenue GakToB ¥ CBEACHUHN U3 TUIAHUMETPHUHU.
O3HakoMJIeHHE C BHJIAMH CHMMETPUA B  IPOCTPAHCTBE,
dbopmMynMpoBaHUE ONpPENCICHUNH H CBOWCTB. XapaKTePUCTUKA
CUMMETPHUH TEJ BpaIleHUsI 1 MHOTOTPaHHUKOB.
[IpumMeHeHne CBOWCTB CHMMETPHUH MPHU PEIICHUH 3a/1a4.
Hcnonbs3oBanne MpUOOPETEHHBIX 3HAHKUH JJISI UCCIICA0OBAHUS U
MOJICIIMPOBAHUS HECIIOKHBIX 3a]1a4.
N3o0pakeHre 0OCHOBHBIX MHOTOTPAHHUKOB Y BBIIIOJTHEHUE
PUCYHKOB IO YCJIOBHSIM 3a/1a4.

Tesia 1 MOBEPXHOCTH
BpAlllCHUs

O3HakoMJieHHE C BUJAMH TeNl BpalleHus, (GopMyIupOBaHHE HX
OIpEJICTICHUI U CBOMCTB.

@opMyIHpOBaHHE TEOPEM O CEYEHHUU Ilapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTeabHOH K cdepe.

XapakTepucTuka u U300pakKeHHe Tell BpAIleHHs], UX Pa3BEePTKH,
CCUCHHS.

Pemienne 3amau Ha MOCTPOECHHME CEUEHUM, BBIYHMCICHUE [UIHH,
paccTosiHuM, yrioB, miomaaei. I[lpoBegeHue goka3aTelbHBIX
pacCcyXJIeHUM MpHU PElIeHUH 3a/1a4.

[IpuMeHeHne CBOMCTB CUMMETPHUM IPU PEUICHUU 3aJad Ha Teja
BpallleHUs, KOMOMHAIIUIO TeJl.

N300paskeHne OCHOBHBIX KPYTIIBIX TeNl M BHITIOJHEHHE PHCYHKA
10 YCJIOBUIO 331aUH.

HN3mepenusi B reomeTrpuu

O3HaKOMJIEHHE C IOHATUIMH IUIOIAAU U 00beMa, aKCHOMAaMU
U CBOMCTBaMH.




Pemenne 3agay Ha BBIYMCICHUE IUIOUIANEH MIOCKUX Quryp c
NPUMEHEHHEM COOTBETCTBYIOIIMX (opmyn u  (akroB w3
IJIAHUMETPUU.

N3ydyenne teopeM O BBIUKMCIEHUH OOBEMOB IPOCTPAHCTBEHHBIX
TEJ, pelIeHHe 3aJa4 Ha NpuUMeHeHue (OpMya BBIUUCICHUS
00BEMOB.

Nzyuenne Gopmyn ai1st BEIYMCICHUS TUIOIIAACH TOBEPXHOCTEH
MHOT'OI'DAHHUKOB U TEJI BpallCHUS.

O3HaKoMJIEHHE C METOJOM BBIYUCIICHHUS IIOLIAU TOBEPXHOCTU
cdepsl.

Pemenue 3ana4 Ha BEIYMCIIEHUE TUIOMIAAECH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJL

Koopaunatel u BekTopsl | O3HakOMJIEHHE C TOHSATHEM BekTopa. l3yueHue nexapToBoi
CHUCTEMBI KOOPJAMHAT B MPOCTPAHCTBE, MOCTPOCHHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEH, HAaXO0XJECHHE KOOpPJIMHAT
Touyek. HaxoxaeHue ypaBHEHUN OKPYXHOCTH, CPEpHI, TUIOCKOCTH.
Brrurcienue pacCTOSHUI MEXYy TOUKAMH.

N3yueHne CBOWCTB BEKTOPHBIX BEJIMYMH, MPABWI Pa3I0KECHUS
BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, MPABUI HAXOKICHUS
KOOpJIMHAT BEKTOpa B MPOCTPAHCTBE, MPABWI JCUCTBHHI C
BEKTOPAMH, 3a/IaHHBIMU KOOPINHATAMH.

[IppuMeHeHre TeopuM IIpU pEHIeHUW 3a7ad Ha JEHCTBHUS C
BEKTOPAMH.

N3y4yeHue CKaasipHOTO IPOM3BEICHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHHUSI TPSIMOW W TUIOCKOCTU. lIpumeHenuwe Tteopun Tmpu
peuIeHny 3a1a4 Ha JEHUCTBUS C BEKTOPAMH, KOOPAUHATHBIN METOI,
IIPUMEHEHHE

BEKTOPOB JUIsl BBIUMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.
O3HakoOMIIEHHE C JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM DPACIOJIOKEHHUH MPSAMBIX U INIOCKOCTEH C
HCII0JIb30BAaHUEM BEKTOPOB.

YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

IPOI'PAMMBI YYEBHOM JUCHUIIIUHBI
«MATEMATHUKA»

OcBoeHue mnporpammbl y4eOHOM IUCHMIUIMHBI «MaremaTuka» IpeanojaraeT Haluyue B
npogeccuoHaIbHOW 00pa3oBaTeIbHON OpraHU3alliu, peayn3yrouieil 00pa3oBaTeIbHY0 NPOrpaMMy
cpeanero o6uiero obpazoBanus B npenenax ocBoeHus OIIOII CIIO na 6aze ocHOBHOro oOmiero
oOpa3oBaHus, y4yeOHOTo KaOWMHETa, B KOTOPOM HMEETCs BO3MOXKHOCTh 00€CHEeUUTh 00ydarolmIuMCs
cBOOOIHBIN ocTyN B IHTEpHET BO BpeMsl ydeOHOTO 3aHATHS U TIEpUO/] BHEYUeOHOH 1A TeIbHOCTH.

Aymutopus Ne 238 — «Kabuner MaremaTuku» «YueOHas ayauToOpus Ui TPOBEICHHUS
3aHATUM  BCeX  BUJAOB,  MpPEIyCMOTPEHHBIX  00pa30BaTelNbHOM  Mporpammoin (ypox,
MIPAKTUYECKOEe 3aHATHE, Ja0OpaTOpHOE 3aHATHE, KOHCYIbTAllUs, JEKIHsS, CEMUHAap), B TOM YHCIE
IPYNIOBBIX M HMHIUBUAYAJIbHBIX KOHCYJAbTALMH, TEKYIIEr0o KOHTPOIS M IPOMEXKYTOUHOM
aTTeCTaLlun.

VYuebuble cTonbl — 19 mT.

VYuebHble cTynbs — 38 mT.

Kadenpa — 1 mr.

Hocka 3-xamemeHTanas — lmr

ITpoextop - 1 .



HoyrOyx — 1 mrT.
[IpoexuuonHsIi 3kpaH — 1 mr.

Ilepeuenv npocpammnozo obecneuenusi:
KasperskyEndpointSecuritymsion3aeca — Crangaptabiii RussianEdition.
1500-2499 Node 1 year Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

MicrosoftOffice ITpodeccnonanshbiii miroc 2007

Aymutopus Ne 239 - «VYueOHas ayauTopusi Ui TPOBENCHHS 3aHATHH BCEX BHUJIOB,
MIPEYCMOTPEHHBIX 00pa30BaTeNbHOW MPOTpaMMOil (YpOK, MPAaKTHYECKOE 3aHATHE, J1adopaToOpHOE
3aHSATHE, KOHCYNbTAIMs, JEKIHsS, CEMHUHAp), B TOM YHCJIE TPYNIOBBIX W HHIUBHIYaTbHBIX
KOHCYJIbTAIMH, TEKYIEro KOHTPOJIS K TPOMEKYTOUHOU aTTECTAIHI

VY4eOHble cTOJIBI — 24 1IT.

VY4eOHble cTynbs — 48 1IT.

Kadenpa — 1 mr.

Hocka 3-xamementanas — lmr

[Ipoexrop - 1 mir.

Hoytbyxk — 1 IT.

[IpoexunonHbI# 5kpan — 1 mrT.

Ilepeuensv npoecpammnoco obecneyeHuss:
KasperskyEndpointSecurityansousneca — CrangaprasiiiRussianEdition. 1500-
2499 Node 1 year Educational Renewal Licence

Omnepanuonnascuctema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

MicrosoftOffice ITpodeccronanphbiit miroc 2007

PEKOMEHIAYEMAS JIMTEPATYPA

OcHosnas numepamypa:

1. Amumos LI A. n np. MaTtemaTtunka: anreOpa U Hadajia MaTeMaTHIECKOTO aHAIN3a, TeoMeTpus. Anredpa u
Hayalla MaTeMaTH4eCcKoro aHamm3a (06a30BbIi u yrayoneHHb ypoBHH).10—11 kmaccel. — M., [IpocBemenue
2018.

2. Atanacsa JI. C., byryzoB B. ®., Kamommes C. b. u ap. Maremaruka: anreOpa u Hadaia

MaTeMaThdeckoro aHammsa. ['eomerpus. ['eomerpus (0a3oBwiii U yrimyOneHHwni ypoBan). 10—11 kmaccer. —
M., Ilpoceemenne 2019.

3. Konsarun F0.M., Tkauea M.B, ®eneposa H.E. u ap. MaTtemaTuka: anrebpa 1 Hayajna MaTeMaTHYeCKOrO
aHanm3a. AnreOpa W Hadaja MaTeMaTHYecKoro aHaim3a (0a30BBIA M yriyOneHHBIH ypoBHH). 10 kmacc— M.,
[Ipocsemenne 2019.

4. Konsarun F0.M., TkaueBa M.B.,®eneposa H.E. u np. Maremaruka: anrebpa 1 Hayajsa MaTeMaTH4ecKOro
aHanm3a. AnreOpa ¥ Hadana MaTeMaTH4yecKoro aHanmsa (0a3oBbId M yriryOneHHBIH yposHH). 11 kmacc — M.,
[Ipoceemenue 2019.

Lononnumenvnas numepamypa:
1. O6 ob6pazoBanuu B Poccuiickoit @eneparuu: denep. 3axkon 0129.12. 2012 Ne 273-D3 (B pen.



®enepanbhbix 3ak0HOB 0T 07.05.2013 Ne 99-D3, 0107.06.2013 Ne 120-D3, ot 02.07.2013 Ne

170-®3, ot 23.07.2013 Ne 203-®3, 0125.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot

03.02.2014 Ne 15-@3, 0105.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne

148-@3, ¢ u3m., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. oT

03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3 MunucrepcrBa obpasoBanus u Hayku P® ot 31 gexabps 2015 r. N 1578 "O
BHECCHMHM W3MEHEHHWH B (emepanbHblii TOCYAapCTBEHHBIH 00pa30BaTEeNbHBIA CTaHAAPT
cpeaHero odmiero oOpa3oBaHUs, YTBEpKIECHHBIH NpHUKa3oM MHHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. N413"

[Mucemo [lemapraMeHTa rocy1apCTBEHHON MOJUTHUKY B cpepe TOArOTOBKM paboUYnX KaJapoB U
JI1O Munucrepcra oOpazoBanust 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenaauuu no
OpraHM3alMy TOJY4YeHHUs cpeAaHero oOmiero o0pa3oBaHHMs B Npelesiax OCBOEHUS
00pa3zoBaTeNIbHBIX TPOrPaMM  CpPEAHETr0 MpOoPEeCCHOHATILHOTO o00pa3oBaHus Ha 0aze
OCHOBHOTO 0011ero o0pa3oBaHus C y4eTOM TpeOOBaHUM (enepalbHbIX TIOCYIapCTBEHHBIX
00pa30BaTeNIbHBIX CTAaHAAPTOB U MOJydyaeMoil mpodeccuu WU CHENUAIbHOCTH CPETHETOo
podeccrnoHalIbHOTO 00Pa30BaHUs.

[Ipumepnass ocHoBHasi oOpaszoBareiibHas IMporpamMma CpeaHero ooOmero oOpa3oBaHus,
07100peHHas pemieHreM (GeaepaTbHOTO Y4eOHO-METOAMYECKOT0 OOBEIUHEHHUS IO O0IeMy
obpazoBanuio (mpotokoi ot 28 utons 2016 r. Ne 2/16-3).

5. Bawmaros M.H., L{vicanos I1I. 1. MeTonuueckoe nocooue s moarotosku k EI'.—M., 2017

HNHuTepHeT-pecypcesl

1. www. fcior. edu. ru (MuapopMaIioHHbIe, TPEHUPOBOYHbBIE U KOHTPOJIBHBIC MaTEPHUAIbI ).

2. www. school-collection.edu.ru (Eagmnast  kosutekinmud  mudpoBbIX  00pa3oBaTEIbHBIX
pecypcoB). YueOHOE U3/1aHNe

3. Exponenta.ru  http;//www.exponenta.ru Kommanuss ~ Softlint.  O6pasoBarenbHbIii
MaTeMaTu4yecKuil caiT. Marepuanbl il CTYJACHTOB: 3aJadydl C pEIICHHSIMH, CIPABOYHHK IO
MaTeMaTHKe, 3JIeKTPOHHbBIC KOHCY/IbTAIIUH.

4. TI'azera «Matemaruka» Mzparenasckoro qoma «IlepBoe centsops» http://mat.1septemr.ru

5. Maremartuka B OTKpBITOM KoJutemke http://www.matematiks.ru

6. Math.ru. Maremaruka u obpazoBanue. Http://www.math.ru

7. Allmath:ru — Bcst matemarnka B oqaoM Mecte htto://www.allmath.ru

8. EgWorld: Mup maremaTnueckux ypaBuenumii http://egwirld.ipmnet.ru

9. Bes oneMeHTapHasi MATEMATHKA: CPEIHSS MaTeMaTHIECKash HHTEPHET-IIKOJIA.
http://www.bym math.net

10. I'eomerpuueckuii mopran http://www.neive.by.ru

11. I'paduku dynxuic  http://graphfunk.narod.ru

12. JInaKTHYeCKHe MaTepraibl 10 HHPOPMAaTHKE U MaTeEMaTHKE.
http://comp-science.narod.ru

13. JluckpeTHas MaTeMaThKa: anroputMsl (mpoexkt ComputrAlgorithmTutor)

http://rain.ifmo.ru/cat/

14. EI'D o maremartrKke: MOArOTOBKA K TecTHpoBaHuio http://www.yztest.ru

15. 3agauHuK I MOATOTOBKY K OJTUMITHaaaM Mo MaTeMatuke http://tasks.ceemat.ru

16. 3aHMMAaTeIbHAS MaTeMaTHKa — IIKOJIbHUKAM (OJUMITHAIbI, UTPbI, KOHKYPCHI 110
maremaruke) http://www.maht-on-line.com

17. Wureprer — npoekT «3amgaun» http://www.prodlems.ru

18. MaremaTtrueckue 3TioAbI http://www.etudes.ru

19. Maremartrka ONn-line cipaBouHast vHGOPMAITUS B TIOMOIIIb CTYACHTY

http://www.manhtm.hl.ru

20. MaremarrKa B IOMOIIb IKOJILHUKY M CTYJEHTY (TeCThI o MateMaTrke online)

http://www.mathtest.ru

21. MaremaTuKa 115 ToCTynaromux B By3sl http://www.matematika.agava.ru
22. Maremaruka u mporpammupoanue http://www.mathhrog.narod.ru
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23. MaremaTruecKie OJTMMITHA b ¥ OJIMMITHAIHBIC 3a1aun http://www.zaba.ru

24, Caiit anemenTapHoii Matemaruku JImutpus ['ymuna http://www.mathnet.spb.ru
25. TypHup ropooB — MexayHapoaHasi MaTeMaTHUECKast OJIMMITHAA JITsT
mkopHUKOB http://www.turgor.ru

26. PEIILY EI'D - http://reshuege.ru/

27. OtkpsIThiii Oank 3amanuit @UIIHN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

DnekmpoHHO-CnpagouHble CUCHembl.

1. DnexkTpoHHO-OMOIMOTEYHAsT CHCTEMa «YHUBEpPCUTETCKass OmOnMoTeka OHiaiiH» — 0asza
JAHHBIX y4eOHOM, y4yeOHO-METOJMYECKOM M HaydyHOM JHUTepaTypbl IO OCHOBHBIM H3Yy4aeMbIM
mucnuiuirHam - http://www.biblioclub.ru

2. DnekTpoHHO-OMONMoTeuHass cucrtemMa  «tOpaiity: komekiust  «JlereHmapHble  KHUTH»
n xomnekuus CIIO — snekTpoHHBIE BepcHM Y4eOHOW M y4eOHO-METOJMYECKON JIUTEpaTyphl -
www.biblio-online.ru

3. Hayunas snextponHas O6mbnmorexa €LIBRARY.RU — smekrpoHHBIE BEpCHH POCCHICKHX
HAYYHO-TEXHUYECKUX JKypHaIoB - http://elibrary.ru

4. Polpred.com O63op CMMU — 5neKTpOHHBIA apXUB MyOMMKANuid  HWHPOPMAreHTCTB
(KOJIJIEeKIIMU: BHEWIHSAS TOProBiid, noiutuka B P u 3a pybexxom; oOpa3oBanue, Hayka B PO u 3a
pyoexxom) - http://polpred.com

5. lN'ocynapcrBennas unopmarmonHas cucreMa «HarmonanbHas a1ekTpoHHas OubInoTeKay —
(GoHA DSIEKTPOHHBIX BEPCUIl MEYATHBIX W3/JaHUM, JJIEKTPOHHBIX PECYpPCOB, MYIbTHMEIUNWHBIX
W3aaHui u qp. - https://H30.pd

6. OnektponHass Oubmmorexka TI'Y — 0a3a AaHHBIX HAyYHBIX TPYAOB IMpeNoaaBaTeNIe-
https://elibrary.tsutmb.ru

OCOBEHHOCTH OPI'AHM3AIIMN OBPA30OBATEJIBHOI'O TPOLECCA IJIAA
HUHBAJINJIO0B " JINI C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMA 3/ I0POBbS

OOyueHre MHBAJIUIOB U JIUI] C OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI OCYIIECTBIISIETCS
B COOTBETCTBUH C:

[lopsinkoM  opraHM3alMd W OCYIIECTBJIICHUS  00pa30BaTENIbHOW  JESATEIBHOCTH IO
o0Opa3oBaTelIbHBIM ~ TIpOTpaMMaM  cpeaHero  mpodeccuoHambHOro  obpaszoBanus  ([Ipukas
MunucrtepctBa obpazoBanus 1 Hayku PD ot 14.06.2013 No464);

MeToauYecKuMH PEKOMEHIAIMSIMUA 110 OpTraHu3alui  00pa30BaTEeNbHOTO Ipolecca s
0oOy4YeHHs] WHBAIHMJOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBbSI B 00Opa30oBaTEIbHBIX
OpraHu3alusaX BBICIIEr0 0Opa30BaHUs, B TOM YHMCIIC OCHAIICHHOCTH 00pa3oBaTeIbHOTO Mpoliecca
(yrBepxknenst 08.04.2014 r. Ne AK-44/058H);

TpeboBanusiME K OpraHu3aluu 00pa30BaTEIBHOTO Mpollecca il OOYyYCHUsT WHBAIUIOB U
JUIl C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbS B MNPOQECCHOHATIBHBIX 00pa30BaTEIbHBIX

OpraHu3aIusaX, B TOM YKCIIEe OCHAIICHHOCTH 00pa3oBaTeabHOro mpoiecca (yreepxkaensl 26.12.2013
Neo 06-24128H).


http://www.zaba.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://reshuege.ru/
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://elibrary.ru/
http://polpred.com/
https://elibrary.tsutmb.ru/

JIMCcT BHECEeHHSI M3MEHEeHMI
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@DOH/T OLIEHOYHBIX CPEJICTB MO yuyeOHOMY mpeaMeTry «MaTtemarukay pa3padoTaH Kak

MPWIOKEHHE K

«MaremaTrka» a5 Tpo(ecCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIHH.

paboueii

nporpamme

0011e00pa30BaTEIHLHOM

yueOHOMU

IUCHUILINHEI

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA

IIpeameTHbIE o0yuawouuiics o0yuarwouuiics Paznen/
pe3yabTaThl HAYYHTCS MOJIy4YUT TemMa Y4eOHOro
OCBOEHUS BO3MOKHOCTh npeamera/
y4eOHOro HAYYHUTbHCA Kypca
npeaMera/kypca
JINYHOCTHBbIE chopMUPOBaHH TOTOBHOCTH W | Anredpa
OCTH TPEJICTABIICHUN O | CIIOCOOHOCTH K
MaTeMaTHKe Kak | obpazoBanuto, B TOM | OCHOBBI
YHUBEPCAIHHOM SI3BIKE | YHCIIC TPUTOHOMETPUH
HayKH, CpeICTBE | caM000pa30BaHUIO, HA
MO/ICTTUPOBAHUS MPOTSDKCHUHT BCE
SIBJICHUM W TIPOIIECCOB, | )KU3HM, CO3HATEIHHOE
UIesX WU METOJax | OTHOIIEHUE K
MAaTEeMAaTHKH; HEIMPEPHIBHOMY
MMOHUMaHHIO 00pa3oBaHUIO Kak
3HAYUMOCTH yciaoBuio  ycremrHoi | OYHKIMH, UX CBOWCTBA
MAaTE€MaTHKU i | IpodeccHoHabHOM | | U rpaduxu
HayYHO-TEXHUYECKOTO | OOIIECTBEHHOM
nporpecca, JeSATENbHOCTH;
c(OpMUPOBAHHOCTH TOTOBHOCTH ¥ | YPaBHEHHs u
OTHOILIEHUS K | CHOCOOHOCTH K | HEpaBeHCTBA
MaTeMaTHKe Kak K | CaMOCTOSITEIbHON
4acTH TBOPYECKOI u
00111e4€eI0BEYECKON OTBETCTBECHHOU
KYJIbTYpbI yepes | JAeATeNIbHOCTH;
3HAKOMCTBO c FOTOBHOCTH K
UCTOpHEN pa3BUTHS | KOJUIEKTUBHOI padoTe,
MaTE€MaTHKH, COTPYAHHYECTBY co
3BOJIIOLIUEH CBEPCTHUKAMU B
MaTeMaTUYeCKUX UeH; | oOpa3oBaTelbHOM, ['eomeTpus
Pa3BUTHIO 0OIIECTBEHHO
JIOTUYECKOTO MOJIE3HOM, yueOHo-
MBIIICHHUS], HCCJIE10BaTENbCKOM,
IIPOCTPAHCTBEHHOTO MIPOEKTHOM U APYrUx
BOOOpakeHus, BHJIaX AESATEIbHOCTH; Havana
aNrOPUTMHUYECKOM OTHOILLIEHUIO K | MAaTEMAaTH4ECKOIo
KYJIbTYpBHI, npodeccroHanbHO M aHanmsa
KPUTUYHOCTH JeATETbHOCTH Kak
MBIIUICHHS Ha YPOBHE, | BO3MOXHOCTH Y4acTHs
HEOOXOIUMOM JUI1 | B pELICHUH JIMYHBIX, DJeMEeHTBI
Oymymieit OOILIECTBEHHBIX, KOMOMHATOPHKH,
npodeccuoHaIbHON roCyIapCTBEHHBIX, CTaTUCTUKU U TCOPUU
JEATEIIbHOCTH, 715 | oOIIeHaMOHAIBHBIX BEPOSATHOCTEN
NPOJOIKEHUS npooem;




oOpa3oBaHus u
camMo00pa3oBaHus;
OBJIAJICHUIO
MaTeMaTHIeCKUMHU
3HAHHUSIMU u
YMCHHSIMH,
HEO0OXOAMMBIMH B
ITOBCEAHECBHOM KHU3HU,
TUTS OCBOCHUS
CMEXHBIX
€CTECTBCHHO-HAYIHBIX
TUCTIATLUTAH u
TUCTIATUTAH
1po¢hecCuoHAIBHOTO
IUKJIIA, JIIS TIOTYICHHUS
o0pazoBaHus B
o0JacTsx, He
TpeOyIOmMX
yrIyoneHHOH
MaTeMaTUYeCKOU
MTOATOTOBKH;

NpeaAMETHBbIC

chopMUpOBaHH
OCTH MPEJCTABICHUN O
MaTeMaTHKe KaK YacTH
MHPOBOM KYJIbTYpHI U
MeCTe MaTeMaTHUKH B
COBPEMEHHOU
LUMBUJIN3ALINY,
crnocobax  OmMMCaHus
SBIIGHUA  peajbHOro
Mupa Ha
MaTeMaTUYECKOM
SI3BIKE;

chopmMupoBaHH
OCTH IIPEJICTaBICHUM O
MaTeMaTHYECKUX
HNOHITHUSIX Kak
BaKHEUIITUX
MaTeMaTHYECKUX
MOJETISX,
MO3BOJISIOIIUX
OTIHMCHIBATh M U3Yy4aTh
pa3Hble TpPOLECCHl U
SIBJIICHUS, TTOHHUMAaHHE
BO3MOKHOCTH
AKCHOMAaTHYECKOTO
MOCTPOEHUS
MaTeMaTUYECKUX
TEOPUiL;

BIIAJICHUIO
METOaMu
JI0Ka3aTeIbCTB u

BJIAJICHHIO
OCHOBHBIMH
MOHATUSIMH O TUIOCKHX
U TPOCTPAHCTBEHHBIX
TeOMETPUICCKUX
burypax, uX OCHOBHBIX
CBOMCTBAX;
c(hopMUPOBAaHHOCTH
YMEHUS Pacro3HaBaTh
TreOMETPUICCKUE
Gurypsl Ha yepTexax,
MOJICJISIX ¥ B pEaIbHOM
MUDE; pUMEHEHUE
U3yYCHHBIX  CBOWCTB
TCOMETPUICCKUX
buryp u hopmyn ans
peLIeHHs
TEOMETPUYECKUX 3a]au
u 3aja4 c
PaKTUYECKUM
COJICpKAHHEM;

chopMHUpPOBaHH
OCTH TIPEJICTaBICHUI O
mpoleccax u sIBJICHHUSIX,
UMEIOITNX

BEPOSITHOCTHBIN
Xapakrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B
peasbHOM MHDE,
OCHOBHBIX  TOHSTHAX

I'eomerpus

DyHKIINHU, UX CBOKCTBA
U rpaduku

DneMEeHThI
KOMOWHATOPHKH,
CTaTUCTUKH U TEOPUHU
BEPOSITHOCTEMN




AJITOPUTMOB PCHICHUA,
YMCHHC UX ITPUMCHATD,

JIEMEHTAPHOU TEOPUH
BEpPOSATHOCTEM; yMEHUI

MPOBOJIUTH HAXOJIUTh U OIICHUBATH
JI0Ka3aTelIbHbIe BEPOSTHOCTH
pacCyX/JE€HHUS B XOJI€ HACTYIICHUS] COOBITUI
peleHus 3a/1a4; B npocTelinmx | Y PaBHCHUS u

BJIaICHUIO IIPAKTHYCCKUX HCPAaBCHCTBA
CTaHJAPTHBIMU CUTYAaIIMSIX U OCHOBHBIE
npueMaMyd  PEIICHUs | XapaKTePUCTUKH
palMoHaIbHBIX U | CIIy4ailHBIX BEJIMYUH;
UPPALMOHATIBHBIX, BJIJICHUIO
MOKa3aTeIbHBIX, HaBBIKAMH
CTENIEHHBIX, HCIIOJIH30BaHUS
TPUTOHOMETPUYECKUX | TOTOBBIX
ypaBHEHUH U | KOMIIBIOTEPHBIX
HEPaBEHCTB, uX | IporpaMm npu
CUCTEM; pelieHnu 3aaad.
HCMOJIb30BAHNE Hauana
TOTOBBIX MaTeMaTH4YeCKOTO
KOMIIBIOTEPHBIX aHajam3a
nmporpamMM, B TOM
yuciae JIs TOMCKa
MyTH  pelmieHus | DyHKIUHU, UX CBOMCTBA
WJUTFOCTPAITH u rpaduku
pelleHus] YpaBHEHUN U
HEPaBEHCTB;

chopmupoBaHH
OCTH  TPEJCTaBICHUI
00 OCHOBHBIX
HOHSITUSIX
MaTeMaTHYeCKOTo
aHaym3a u ux
CBOMCTBaX, BJIaJICHUE
yYMEHHEM
XapaKTepU30BaTh
noBeneHue  (QpyHKIUH,
UCIIOJIb30BaHUE
MOJIYYEHHBIX  3HAHUI
TUIS OTIMCAHUS u
aHaym3a peanbHbIX
3aBUCUMOCTEH;

MeTanpeIMeTHbIe YMEHUIO rotoBHoctd U | Hauana
CaMOCTOSITEILHO CIIOCOOHOCTH K | MaTeMaTH4EeCKOTO
OIIPENENATh LN | CAMOCTOSITEIbHOU aHajau3a
NEeSATENBbHOCTH U | uH(pOpPMAIIMOHHO-

COCTaBJISITh IJIaHBI | TO3HABATEIBHOU

JeSATENbHOCTH; JeSTEIbHOCTH,

CaMOCTOSITEILHO BKJIIOYAst yMeHHe | YPaBHEHUS u
OCYIIECTBIIATh, OPHUEHTHPOBATHCS B | HCPABCHCTBA
KOHTPOJIMPOBATH U | pa3IMYHbIX

KOPPEKTUPOBATH MCTOYHHUKAX




NEeSITebHOCTB;
KCIIOJIb30BATh BCE
BO3MOXKHBIE  PECYPCHI
JUISt JOCTH>KCHHS
MOCTABJICHHBIX LENEN U
peanu3aluy  ITUTAHOB
NESITETHLHOCTH;
BbIOMpATh  yCIEILIHbIE
CTpaTeruu B
Pa3IUYHBIX CUTYaLMSIX;
YMEHUIO
MPOYKTUBHO
001marbCst u
B3aMMOJICHICTBOBaTh B
MpOLECCE COBMECTHOM
NEeSITeTbHOCTH,
YUUTHIBATh  TIO3UIIUU
IPYTUX  YYaCTHHKOB
NESITETHHOCTH,
3¢ deKTUBHO
paspemuarb
KOH(ITUKTHI;
BIIAJICHUIO
HaBbIKaMU
M03HABATEILHOM,
yaeOHO-
HUCCIIEIOBATEILCKON U
MPOEKTHOU
NEeSATEIbHOCTH,

HaBBIKAMU pa3pereHUs
npo0seM; CrocoOHOCTh

U TOTOBHOCTD K
CaMOCTOSITEIBHOMY
MOUCKY METOJIOB
pelieHus
IPAaKTUYECKUX  3ajad,
IPUMEHEHHUIO
pa3NYHBIX  METOJIOB
MO3HAHUS

uHpopManuy,
KPUTUYECKU OIICHUBATh
U HHTEPIPETHPOBATH
UH(pOpMaLHIO,
HOJIy4aeMyto u3
pa3IMYHBIX
UCTOYHUKOB;
BJIAJICHUIO
SI3BIKOBBIMHU
CpeACTBAMHU:  yMEHHE
SICHO, JIOTUYHO U TOYHO
u3JaraTh CBOIO TOUKY
3pEeHMsI, UCTIOIH30BATh
aJIEKBATHBIC S3BIKOBBIC

CpelCcTBa;
BJIQJICHUIO
HaBBIKAMH
IMO3HaBaTeNLHOMN
pednexcun KaK
OCO3HAHMS
COBEPIIAEMBIX
NeUcTBUHU u
MBICITUTEIBHBIX
MPOIECCOB, 10,4
pe3yJbTaToOB u
OCHOBaHMH, TpaHUII
CBOETO 3HaHUS |
HE3HAHUS, HOBBIX

MO3HABATENBHBIX 33724
U CpeACTB I UX
JOCTH)KCHUS;
ENICYCTPEMIICHHOCTD B
MOMCKAX U MIPUHSATHH
pelIeHHH,
CO00pa3UTENbHOCTh U
UHTYHIIUS, Pa3BUTOCTh
POCTPAHCTBEHHOTO
BOOOpaKCHUS

DJIeMEHTBI
KOMOMHaTOPUKH,
CTaTUCTUKH U TEOPUU
BEPOSITHOCTEMN

Hauamna
MATEMATHYCCKOI'O
aHajan3a

DyHKIINYU, UX CBOKCTBA
U rpaduku

2. LIKAJIA ONEHUBAHUSA

Ounenka OTJIMYHO X0pOo1I0 YAOBJICTBOPUTE/IbH | HEYIO0BJECTBOPUTEIbH
0 0
KauectBoO IIOJIHO M3JIaraer JIacT OTBET, U3JlaraeT MaTepuanl oOHapyXuBaeT
OTBETOB HA M3YYEHHBII YJIOBJIETBOPSIIO HETOJIHO U He3HaHue 00JIbIIeH
BOIIPOCHI 10 | MaTepuall, JacT | UM TEM Ke JIOITYCKaeT 4acTu
TeMaM paBUIbHOE TpeOOBaHUsAM, HETOYHOCTHU B COOTBETCTBYIOILIETO
AUCHHMILUIMHBI | OIPEIEIEHHOE 4TO U JIJIs OTIPENEIICHNN paszzena u3y4aemMoro
MOHATUI;00Hap OILICHKHU HNOHITHH WIH MaTepHaia, J0MycKaeT
Y’KUBAET «OTJIMYHOY, HO (bopmynupoBke OLIMOKH B
MOHUMAaHHe nomyckaet 1-2 TEOPUIi; HE YMEET (bopmynupoBKe




MaTepuana, OLINOKH, JOCTAaTOYHO OTIpEICIICHUN U
MOXET KOTOPBIE cCaM r1yOOKO | TEOPHil, UCKaXKAIOIIHE
000CHOBATH Ke IIOKa3aTeIbHO HUX CMBICII,
CBOU CY)KJICHUS, | HCIIPABIISIET, U 000CHOBATH CBOH 0ecrops104HO U
IIPUMEHHUTH 1-2 menoucra CYXKJIEHUA U HEYBEPEHHO M3J1araer
3HAHMS Ha B MIPUBECTH CBOU MaTepHa
NIPAKTHKE, HoCJIeIoBaTeN | TMPUMEPHI; U3jaraet
PUBECTH BHOCTH U MaTepHan
HEOOX0TUMBIC SI3BIKOBOM HETIOCIIEI0BATENIEHO
PUMEPHI HE ohopMIICHHN U JIOTTyCKaeT
TOJIBKO TIO U3J1araeMoro OIMOKY B
y4eOHHKY, HO U SI3BIKOBOM
CaMOCTOSITENIbH opopMIIeHUN
0 U3J1araeMoro
COCTaBJICHHBIC;
u3araeT
MaTepua
MOCIIeI0BATEh
HO Y TIPaBHIILHO
C TOYKHU 3pCHUS
HOPM
JUTEPATYPHOTO
SI3BIKA
KosmmuectBo 90 — 100% 70 - 89% 50 - 69% Menee 50%
NMPaBUJIbHBIX
OTBETOB B
TecTe
KauectBoO BCE 3aJ1a4H perreHo BepHo | pemieHo ot 50 1o 79 OTCYTCTBYIOT
BBITIOJIHEHHUSI | DEILIECHBI BEPHO; 6omee 80 % % BCex 3a/1a4; He HEOOXOMMBIC
KOHTPOJIbHBI UCIOJIb30BaH BCEX 3a/1ay; BCEr/la CTIOJIb30BaH TEOPETHUECKUE
X pador Hauboee MOTYT Haubonee 3HaHUS; OTYICHBI
palMOHANBHBIM | BCTpeyaThCs | PAUMOHAIBHBIN IYTh |  OMIMOKHU B 00JIEe YeM
MyTh PEIICHUS; OTAEJILHBIE peuIeHus 50 % 3amau.
U3JI0KCHHE HETOYHOCTH B B pemenun
marepuaia apudMeTHIecK NPOSIBIISICTCS] HE3HAHUE
JIOTHYHO, UX pacueTax OCHOBHOT'O MaTepuaia
rpaMOTHO, 0e3 yueOHOM MPOrpaMMbl
91115 () 3

3. OHEHOYHBIE CPEJACTBA JIs1 IPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH OBYYAIOIIUXCA

Ne
TEMBI

HazBanue pa3z[ena/ TCMBI

d)opMa OLICHOYHLIX CPCACTB

AnreOpa

PazBuTHe noHATHS O YHCIIE

Ormpoc

KopHu, crenenu u gorapu@mol

Konrtponbnas pabora, orpoc.

OcHOBEBI TPUTOHOMCTPUU

KoHnTpobHas
TECTUPOBAHUE

pabora, orpoc,

OyHKIMU U rpaduKu

KonTtponsHas pabora, onpoc




VYpaBHEHMSI U HEPABEHCTBA Kontpoisnas pabdora, onpoc

Havana maremaTndeckoro aHaausa. KonTpoasHas padbota, onpoc
WNuTerpan u ero npuMeHeHUE KoHnTponsHas pabota, onpoc
Kombunatopuka Omnpoc
DNIeMEHTHI TEOpUHU BEPOSTHOCTEMN u | Kontponpsnas pabota, orpoc
MaTeMaTHYeCKOW CTATUCTUKU

I'eomerpus
[IpsiMbI€ ¥ IJIOCKOCTH B IPOCTPAHCTBE KonTpoasHast pabota, onpoc
MHororpaHHUKH. KontponbHas pabora, orpoc,
Tena u NTOBEPXHOCTH BpalCHUS TCCTUPOBAHUC
KoopauHaTs! 1 BEKTOPHI KonTpoashas pabota, onpoc

4. OHNEHOYHBIE CPEJICTBA [JS TPOBEJIEHHS TPOMEXYTOYHOM
ATTECTALIUU OBYYAIOIIIUXCHA

[IpomexyTrouHas aTTecTanus no npeaMery «MaTemaTuka» IpoBoaUTCs B (hopme
9K3aMeHa MUCbMEHHOUN (POPMBI.

5. KOMIVIEKT MATEPHAJIOB VIS OHEHKHA C@OPMUPOBAHHOCTH
YMEHHWU U 3HAHUU B XOJJE OCBOEHUSA YYEBHOU JUCIHUITJIMHBI

5.1 KoMIuIeKT MaTepuasioB sl IPOBe/leHUs] KOHTPOJIBLHBIX padoT

IIpuMepHBbIi MepedyeHb KOHTPOJIbHBIX PadoT M0 TeMaM

Tema KopHu, crenenu u jorapupmsoi

KontponbHas padoTta «CBOMCTBA KOPHS N-0 CTETICHN.

Tema IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

KountponbHas pabota «AkcoMbl crepeoMeTpuu. [lapanienbHOCTh IPSIMBIX, IPIMOM U
IIJIOCKOCTHU.

KonTponbhas pabota «llepneHANKYISIPHOCTh NPSAMBIX U TUIOCKOCTEM».

Tema KoopauHaThl 1 BEKTOPBI

KonTponbnas pabota «KoopanHaThl TOUKH U KOOPAUHATHI BEKTOPA B IPOCTPAHCTBE.

Tema OcHOBbI TPUTOHOMETPHH

KonTponbnas pabora «HuciaoBas OKpyKHOCTb. Tpuronomerpudeckue §yHKIHI)

KonTponsnas pabota «IIpeobpazoBanre TpUrOHOMETPUUECKUX BHIPAKECHUI.

KonTponbnas pabota «TpuroHoMerpuyeckiue ypaBHEHUS.

Tema ®yHKkuuM ¥ rpapuxku

KonTponbhas pabota «Hucnosbie GyHKITUN.

KonTponbnas pabora « Tpuronomerpuyeckue pyHKINU, UX CBOWCTBA U IpaduKim»

Tema MHOrorpaHHMKH M KpyrJble Teja

KonTponbhas pabota «O0BEMBI TEM.

KonTtponsHas pabota «YT0a MEXIy BEKTOPAMH, MIPSIMBIMU U TLIOCKOCTSIMID.

KonTtponsnas padota «{unuuap, koHyc, chepa U mIomaan uxX NOBEPXHOCTER.

KonTtponsHas padora «O0BEMBI TEI».

Tema Hayana MaTeMaTH4e€CKOr0 aHAIU3A.

KonTponsHas paboTa «Beraucienue nmpeienoB 1 IpOU3BOIHON.

KonTponbhas pabora «[IpruMeHeHre TPOU3BOIHON K UCCIAETOBAHUIO (PYHKITHID».

KontponsHas pabota «[IpumeHeHNe TPOU3BOTHOM ISl HAXO0XKACHUS HANOOIBIINX 1
HaUMEHbBIINX 3HAYEHUN BETUUUHY.




Tema UHTErpas u ero npuMeHeHune

KonTponbnas pabota «IlepBooOpaznas. OnpeneieHHbIN HHTETpaD».

Tema JiieMeHTHI TeOPHH BEPOATHOCTEH M MAaTeMATHYECKON CTATHCTHKHU

Konrponbhas padora «CiaydaiiHble COOBITHS H X BEPOSTHOCTI.

Tema YpaBHeHUs] H HEpaBeHCTBA

KonTponsnas pabdora «IlokazatenbHas ¢pyHkuus. [lokasaTenbHble ypaBHEHUS U
HEPABEHCTBAY.

Konrponbhas pabota «Jlorapudmudeckas Gpynkuus. Jlorapupmudeckie ypaBHEHHD.

KontponeHast pabora «Jlorapupmuueckue HepaBeHcTBa. [luddepeHunpoBanue
Jorapu(pMHUYECKON U TIOKa3aTeIbHON (QYHKITHID.

KonTponbnas padota «PemieHre ypaBHEHUN U HEPaBEHCTBY.

KonTpoabHbie padoThl.
Pa3znen 1. Aareopa.
Konmponvnas paboma. Ceoiicmea kopusa N-oil cmenenu.
Bapmuanr 1

1 B ) W—1000 — 14/2566) 3| 33 ;
BIUHCIIUTH:A) ; ) 3 3g 5) (23 @
r) 4 16 |__1
2. Vnpocme )5\/67 53TV + W= (3 —3\{)2 — - -
x4 -2=0

3. Pemmre ypaBuenue:a) 3x° +81=006) N
8

4. CpaBHUTE YHCIIA: ‘/ -
Wan 242
Bapuant 2

1. Berumcnuts:a) V32 — 13/=2160) > —155 3
) ) ) g B) (2%_)

g1 1
N 4 +§|——
16 27
2. Vpoctuts: a) 38147 3306) (V3 F 5v)2 — B

3. Peumre ypasuenne:a) 5x* - 80 = 06) — X +16=0

4. Cpasaute uncia; V33/4 u V53,

Pa3nen 2. OcHOBBI TPUTOHOMETPHUH.
Konmponvnana paboma. Qucnosan okpyscnocms. Tpuzonomempuueckue pynkyuu.

Bapuanm 1
1. Brryucaurs:

A) sin 2 — cos 3 By

2 2
3—sin £—=)—cos (—)
3 3
2 cosg

2. Haiingure 3Hauenne BBIpa)KeHI/IHM, eClin g = 2.
sin +cos

3. Jlokaxxure TOXIECTBO:
(1-sin?)(1+g5) =1
4. Ha eqHUYHON OKPY>KHOCTH OTMETHTE TOUKH:



3 3

4—_ 5 ;. +2
2—1 2 4 2
5. YrpocTuth BeIpaxeHunes™ Y HAUTH €r0 3HAYEHUE IIPU = ._
1—cos? 4
Bapuanm 2

1. Bpraucaurs:
3 2—sin21 )+cos?( _)
A) sinz — sin 2 b) 6 _ 3

2 cos
3
2. HaiinuTe 3HaueHne BRIpOKEHUS 2810+C0s ecnip g = 2.
sin —cos
3. JIOKaXHuTe TOXKIECTBO: 1

C 1,)¢( )

Il
[N

2
4. Ha enMHUYHOM OKPY>KHOCTH OTMETHTE Todikn:

, 5 — 33 X 4t 2
5. VYmpocTtuts BeIpakeHHe! "5y HaiiTh ero 3HaYeHue mpu =_
sin2 —1 4
Konmponwvnaa paboma. Ilpeodpazoeanue mpuzonomempuueckux 6blpaxcenuil.
Bapuanm 1.

1. HaiiguTe HauMEHBIITUH MTOJIOKUTEIILHBIN Tepro PYHKITUH:

= sin 7 cos3 — cos 7 sin 3.
2. Borumcnwure:

a)-12°+g18>

1-g12°g18°
6) sin 20° + sin 40° — cos 10 °.

3. Haiiure sin 2, ecm cos = 3u €_(0,).
5

4. YIIpoCTHTE BhIpaKCHUE: —©S2
cos —sin

5. Pemmte ypaBuenue:cos (3 +) = cos.
6

Bapuanm 2.
3. HaiinuTe HaMMEHBIINN TIOJOKUTEIBHBIN TEPHOT PYHKITUH:
=sin3 cos2 + cos3 sin2

4. Bpruuciaure:

a) g61°—g16°&

1+g61°g16
0) cos85° + cos 35° — cos 25°.
3. Haitnure cos 2, ecm sin = “u €_(0,).
5

4. YIpocTHUTE BhIpOKECHUE: —S2
cos +sin

5. Pemure ypasuenue:sin (5 —) = sin.
3

Konmponwvuas paboma. Tpuzonomempuuecxkue ypagHeHus.

Bapuanm 1.
Pemmre ypaBHeHus:
1. 2sin +vV2=10
2.cos(+ )+1=0
2 4

3.2—2cos +2=0

4.sin cos +2 2?2 = 2

5. 32 —4sin cos + 50%2=2

6. Haiimure kopHu ypaBHeHus Ssin 3 = cos 3, npuHaaiexanme otpesky [0,4].
Bapuanm 2.



oUuhrw N

o Ok Ww N =

.

Pemnre ypaBHeHuS:
.2cos +V3 =0
.sin(2-)+1=0

3

.02+3sin —3=0

3 2 =2sin cos + 2

.52 —2sin cos +0%2=4

. Haiizure xopru ypaBHernst sin 2 = V'3 cos 2, mpuHauiexantye otpesky [—1,6].
Bapuanm 3.

Pemnre ypaBHeHus:

.2sin—-1=0

.cos(2 + )+1=0
6

.62—=5cos +5=0

.3%2—=4sin cos +02=0

.2—9sin cos +30%2= -1

. Haiizure xopru ypaBrernst V3 sin 2 = cos 2, mpHHauIexantye otpesky [—1,4]
Bapuanm 4.

Pemmre ypaBHeHus:
.2cos —V2 =0

sin(=) =1
2 6

Z 4+2sin +2=0

. 62=5sin cos — 0?2

.52+ 2sin cos —02=1

. Haiimure xopHu ypaBHenus sin 3 + cos 3 = 0, npunamiexamue otpesky [0,6].

Pa3nen 2. @®ynkuum, uX CBOMCTBA M rpaduKM.
Koumponwvnas paooma. Qucnosvie pynxkyuu.
Bapuanm 1
Haiitn oGnacts onpenencuust pyuxkumn: = V5 —2—4

Haiitu oOpatHyto QyHKumio: = 2 y 3HaYeHHe apryMeHTa, eCiid 3HaYeHne ()YHKIUN
3-1

paBHO 2. 2_4

Haiitn Hanbosnbinee n HauMeHblee 3HaYeHne Gynkmu: = 2 _Ha otpeske [0; 3].
241
UccnenoBars (yHKIMIO U mOCTpouTh €€ rpaduk: = 2 + 6 + 8

Bapuanm 2

Haiitu o6mnacte onpeneneHust QyHKIMU: = V6 —-7-5
Haiitu oOpathyto dyHKimio: = 5+24 3HayeHHe apryMEHTa , €CIM 3HAUCHUE (YHKIIHU
3
paBHO 2. 249
Haiitn HaubosnbIiee u HaUMeHbIIee 3HaYeHHE QyHKIMU: = 2 _Ha otpeske [0; 2].
243

HccnenoBath QyHKIHIO U IOCTPOUTH €€ rpaguk: =2 —4 + 3.

Konmponsnas paboma. Tpuzonomempuueckue hynkyuu, ux ceoiicmea u zpaguxu.

Bapuanm 1.
1. Ompenenute 4€THOCTH WM HEYETHOCTh (DYHKIIUHU:
= 2sin 2 + 3 cos 6(otBeT 0OOCHYIATE).
2. Haiinure o6nacTh onpeneneHus U 006J1acTh 3HaYCHUN (PyHKITUH:
=2+ 6sin — 1.



3. OmpenennTe HAUMEHBIINH TOJIOKUTEIBHBIN TEPHO PYHKITHH:
=2sin +3cos2 - 1.
4. Haiiagute MUHUMaIbHOE U MAaKCUMAIbHOE 3HAUCHUS (DYHKIIUU:
=4 +
5. Tlocrpoiite rpaduk GyHKINU U ypaBHEHUS:
a) = 3g]l;
0)sin(2+) =1
Bapuanm 2.
1. Omnpenenure 4eTHOCTH WJIM HEYETHOCTh (DYHKIIUU:
= 2 cos 3 — sin 5(oTBer obocHyiiTe).
2. Haiigure oGmacTp onpeneneHus 1 001acTh 3HAYCHUH (PYHKITHH:
=02 —4cos + 5.
3. OrmpenenuTte HAUMEHBIIHNH TOJIOKUATENBHBIN MTEPHO.T HYHKIINN:
y = 3cos —4sin2 + 5.
4. Haiigute MUHMMaIbHOE U MaKCUMaJIbHOE 3HAUEHUS (PYHKIUU:

= +9
5. ITloctpoiite rpaduk GyHKIMH U ypaBHEHHUS:
a) = 29]l;
0)cos(2—-)=-1.

Paznen 4. Hauaja MaTeMaTHY€CKOr0o aHAJIN3a.

Koumpononaa paboma. Beluucinenue npedenos u npou3eoonoil.

Bapuanr 1.
Haiitn mpon3BoHy0 QyHKIIHMH:
1. =(3-4)(2+5).
2. =2+4+1-4_
3. =—21
248
4. =3% =T cos.
1
5 =94+3-4
Haiitu npenen dyHkmu:
1. lim(*—-2+5).
24 348
2. lim
>5-242
3. limsin,
-0g
4. lim <o 5—cos 3.
-0 sin 5+sin 3
Bapuanr 2.
Haiitu npon3BoiHy0 GyHKIMH:
1. =7(+4).
3
2.=5-7248.
—15-1
8.= T3
4. = \/——_— sin.
Vv
5, = =+4-1g.
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Haiitu npenen pyHKImm:

1. im 2118245
- lim Z =22
2
.2y
2. lim .
-2 -2
3. lim cos,
->g
2

4. lim €es 5—cos 7.

-0 z

Konmponwvnaa paooma. llpumenenue npou3eo0noil K ucciedo6anuro ynkyuil.

Bapuanm 1.

Haiimute cranmonaprsie Touku ¢ynkimu: () = 3 sin + 2 cos.
Omnpenenure MPOMEKYTKH MOHOTOHHOCTH M SKCTPEMYMBI (DYHKITUH:
1

0= _3+22-5+1.
3

Jokaxwure, uto ¢ynkims () = 4 — 3 sin Bo3pacTaer Ha Bcell YMCIOBOH MPSIMOM.
Haiinure Hanbonpbinee n HauMeHblee 3HaueHus GyHknma () = 3— 32— 9 4 10nHa
otpeske[—2; 4].
Uccnenyiite pynkmuro() = 4 + 42 — 5 u moctpoiite ee rpaduk.
Yucno 180 pa3beiiTe Ha TpH claraeMbIX Tak, 9TOOBI IBA W3 HUX OTHOCHIIMCH Kak 1:2, a
MIPOU3BEACHUE TPEX CaraeMbIX ObLJIO0 HaWOOJBIINM.

Bapuanr 2.

Haiimute cranmonaprsie Toukn ¢yHkimu: () = 2 sin — 3 cos.
OnpenenuTe NPQMEKYTKH MOHOTOHHOCTH H 9KCTPEMYMBI byHKINN:

()="13 2442,

+
Jlokaxure, 4To Cﬁ}’HKHI/IH () =5 cos — 7yObIBaeT Ha BCCH YKCIIOBOM TPAMOHL.
Haiinure Hanbopiiee n HanMmenbInee 3HaueHnst GyHknun() =3 — 92+ 15+ 1 Ha
otpeske[—2; 6].
Uccnenyiire pynkmuto () = 4+ 82 — 9u nocrpoiite ee rpaduk.
Yucno 300 pa3beiiTe Ha TP cIaraeMplX TaK, 9YTOOBI JBA U3 HUX OTHOCHJIUCH Kak 2:3, a
MIPOU3BEICHUE TPEX CIaraeMbIX ObLIIO HauOOJIBIINM.

Konumponvnasa pavoma. Ilpumenenue npou3eo0Hoii 011 HAX0HCOCHUA HAUOOTbUIUX U
HAUMEHbUIUX 3HAYEHUT 6e/ITUYUH.
Bapuanm 1
Onpenenuth MTHOBEHHYIO CKOPOCTh TOUKH, JBMOKYILEUCS MPSMOJIUHEHHO 10 3akony () =
22 4+ 5 B MOMEHT BpeMeHU = 4
Harnumimre ypaBHeHHE KacaTelbHOMU, MPUBEACHHON K rpaduky dyukuun () = 2+ 2 —8 B Touke

¢ abcruccoit o = 3
Omnpeznenure NPOMEKXYTKH MOHOTOHHOCTH (yHKImu () =13+ 22 -5 +1
3

Onpenenute 3xkctpeMyMbl GyHKImH () = 4+ 42— 5

Haiinure Hanbonpiee n Hanmenbliee 3HaueHus Gynkmun () = 3 — 32— 9 + 10 HaoTpeske
[—2;4]

Haiinure 3Hauenue npoussoanol Gynkumy = () B Touke o . Eciu KacarenbHas K STOH(yHKIMH
npoxoaut uepe3 ToukuA( 0; 5)u B(—4;—1)

Haiinute yrioBoii ko3 duimieHT kacatenbHOM K TpaguKy GyHKIUU = 03 B TOUKE C
abcuuccoit o= ¢

HaiinuTe yron HakioHa KacaTelbHOU K MOJO0XKHUTEIHHOMY HAIIPaBJIEHUIO OCH a0cIHCC,
TpoBeICHHOM K rpaduky ¢pyHkimu = 2B Touke = 0,5



9. Haiimmure npoussoauyto pyuxium = 37 —2v/ +5;
=5 —20+ 3g.
Bapuanm 2

1. Omnpenenutb MTHOBEHHYIO CKOPOCTh TOUKH, IBMXKYILEHCS MPSMOJIMHENHHO 1O 3aKoHY () =

—42 + 3 B MOMEHT BpeMeHu = 3
2. HamwmmmTte ypaBHeHHe KacaTelnbHOM, NpUBEACHHOH K rpaduxy dynkmmn () =2— 2 —

3 B TOUKe ¢ abcuuccoi o= 2
3. Omnpexnenure NPOMEXYTKH MOHOTOHHOCTH (QyHKIMH () = 134 324472

3 2

4. Onpenenure sxctpeMyMsl Gynkmmm () = * + 82— 9

5. Haiinure nanbonpiiee n Hanmenblnee 3HadeHus Gynkmun () =3 — 92+ 15 + 1 HaoTpeske
[—2;6]

6. Haiinure 3Hayenue npon3BoaHO# GyHKIMK = () B TOUKE o . Eciii KacaTenbHast K STOH(YHKIN
npoxoaut uepe3 ToukuA( 0;4)u B(—1;5)

7. Haiinure yrinoBoit ko3pPuuMeHT kacaTenbHON K rpaduKy QyHKIUN = 2 B TOUKE C
abcuuccont o=

8. Haiigure yron HakI0OHa KacaTeIbHOU K MOJIOKUTEITHHOMY HAaIIPABJICHUIO OCH abCITHCe,
TIPOBEJICHHOM K rpaduky ¢pyHkimm = 2B touke = 0,5

9. Haiimure npomssomnyo ¢pyskimn = 56 — 2/ +4; ~

=6—40—2g.
Konumponwvnasa paooma. Ilepsooopaznasn. Onpeodenennulii unmezpa.
Bapuanm 1.

1. Beruucnure uHTErpat:
a) [65in3;
7332
0) [
1743
2. HaliguTe miomanas Gurypbl, OrpaHUYCHHON JTMHUSIMH
a)=4-2% =0;

0) =3cos2;=0,0< <.
4

3.Haiinute oOmuit  Bug mepBooOpasHbix it ynkumm:() = (3 — 2)3 —
2cos (5 —).
3

4. CKOpOCTh TIPSIMOJIMHEHHO JBWOKYIIEHCS TOYkW 3amgaHa popmynoit () =2 —3 +
2. Hanummure GopMyIibl 3aBUCUMOCTH €€ YCKOPEHUSI U KOOPAUHATHI OT BPEMEHHU, €CIIU B
HavanbHbIM MOMEeHT BpeMeHu( = 0) koopauHata = —5.
Bapuanm 2.
1. BeruricnuTe UHTErpat:
a)f 4008 2;
— 123
9)37
2. HaiinuTe niomiaab GUrypsl, OrpaHHuEeHHON THHUSMU:
a)=9—-2% =0;
0) =4sin3; =0,0< <.
3
3.Haiinute o0mwuit Bug mnepBooOpasubix i QyHkumm:() = (5 — 3)% +

3sin (2 —).
6



4. CKOpOCTh MPSIMOJIMHEHHO IBIDKYIICHCS TOYKH 3anaHa ¢popmynoi() = —2 +4 +
3. Hanwumre GpopmMyIibl 3aBUCHMOCTH €€ YCKOPEHHSI U KOOPAMHATHI OT BPEMEHH, €CIIU B
HayvainbHbII MOMEHT BpeMeHH( = 0) koopauHata = —2.

Pa3znen 5. YpaBHeHusi 4 HepaBeHCTBA.
Konmponvnas paboma. Ilokazamenvnasn gpynxkyusa. Illoxkazamenshovie ypagnenusn u
Hepagencmaea.
Bapmuanr 1.
1. PemuTh mokaszaTesibHOE YpaBHEHHE: a)
2+4—3.5=5+1_4.2;
6)2- 7VEH5 4 25 . 7-1= 2. 7-1 4 B 7245, S

49
B)3-16 +2-81=75"36;
N3 —2v2) + (3 +2V2) =4.

2. Pemnth moka3aTelbHOE HEPABEHCTRO:
a)9+25<2-15;

2+1

6)(1) - = 125;
5

B+ +1)< L.
3. Pemmnth cucremy nokaszarenbHBIX YPaBHEHHIA:

342 =1
a){ 9;
— =2
6 3-3+1=27

22++2= 132

Bapuanr 2.
2. Pemmwmtb nmokazarenpHOE ypaBHEHHE: a)53+1
—4-100=5-80 — 43+
0)2+ 3V2-14 3 = 3v2-1+1 4 2- 3-2;
339-4+5-6=4-9;
152 +v3) — (2 -V3) = 4.
2. Pemmth nokasarenbHOE HEPABEHCTBO:
a)9 4-t+5-61<4-97%

2-3

0)(0,2) 2> 5;
B) - +1)<1.
3. Pemuth cucremy nokasarenbHbIX YpaBHEHMIA:

2:-5-=200

52 ++2 — 125
O 3-241-1.

9
Konmponwvnaa padboma. Jlocapugpmuueckas gpynkyus. Jlozapugpmuueckue
ypaeuenus.
Bapuanm Nel

1. Brmaucaurs:

4 1
A) logs 81v/36) logz 16v28) log1 64r) logs
4

243

2. Pemire ypaBHeHue:
A)logz =46)log64 =6



3. Pemnre ypaBHeHue:

A)logz(2 —1) =logz 27
b)logo1(?+4—-20) =0

B)logs(4 + 5) +logs( + 2) = logs(2 + 3)
') logz? — 101logs = —21

4. PemmTe cucTeMy ypaBHEHUI:

log7(+) =4log7(—)logs(+) =5

log7 3 — log7( —)
Bapuanm Ne2

2. Beruucnurs:

4
A) logs 125V56) logs 81v/38) log1 81r) log;
3

1

343

2. Pemnre ypaBHeHue:

A)logz = 66)log125 =3

3. Pemmre ypaBHeHue:

A)logsz(7 —9) =logs

B)logs(? =3 +2) =1

B)logi1( + 4) +log11( —7) = log11(7 —)
I') 2log § — 7logs = -3

4. Pemute cucteMy ypaBHEHUN:

AW N O w NP o1 AW N

[EEN

log7(+) =4logr(-)
log7( +) = 5log73 —log7(—)

Konmponvnas paboma. Jlocapughmuueckue nepasencmea. /lupgpepenyuposanue
aozapughmuyeckoil u nokazameabHou YyHKyuil.
Bapuanm 1

. Pemmure ypaBnenue: logs? — 2logs = 3.
- Pemmure HepasencTBo: logi(2 — 5) > —1.
4

- Haiitn mponsBognyto GpyHkimu: a) = 2+14 236) =21n + 3.
- Haiitn Hambonbliiee ¥ HaMMeHbIlee 3HAYeHHE QYHKIMH = In — Ha OTpe3ke

- Hanmmre ypaBHeHue KacaTellbHOM K rpaduKky GyHKIUN = 2.

Bapuanm 2

. Pemmure ypaBuenune: 4 — In2 = 31n.
. Pemmte HepaBenctro: logi(2 — 3) < —2.
3

. Haiitu npousBoanyto GpyHkiuu: a) = 31ln —20) =1-+4 -3,
. Haiiti HanGonpliee v HanMeHblIee 3HaueHne GyHKIu = ~Ha oTpeske [—1; 2].
. Hanmmmure ypaBHeHue kacatenbHOH k rpaduky yHkiuu = In(3 + 2).

Bapuanm 3

. Pemmre ypaBuenue: logs? — 101logs + 21 = 0.
- Pemute HepaBeHcTBo: logi(2 + 1) > —2.
2

- Haittu npousBoHyto ¢pynkuuu: a) = In(? —2) 6) =3 -2
- Haiitu HanOosipiiee 1 HauMeHblIee 3HaueHUue QYHKIUMU = In — Ha oTpe3ke

- Hanmmmre ypaBHeHue kacaTenbHOM K rpaduky GyHKIun = 2.

Bapuanm 4

. Perure ypaBuenue: 5 + In? = —41In.
. Pemute HepaBenctBo: logz(2 — 5) < —2.
3



3. Haiftu npousBoanyto pynkmum: a) =3+ 0,56) =3 — 31n.
4. HaiiTi HanboJsblliee 1 HAaUMEHbIIIEe 3HaYeHNE (PYHKIIMU = ~Ha oTpeske [—1; 2].
5. Hanmmmure ypaBHeHue kacatenbHOH K rpaduky ¢pyHkumn = In(3 + 2).
Konmponsuas paboma. Pewienue ypasnenuii u Hepagencmse.
Bapuanum 1.

1. Pewmuth ypaBHEHUS:
a)(4+)2=(4+)(17 + 12);
0) 7cos(2 +1) = 2.
2. PemmuTh cucTeMy ypaBHCHHIA:

2 24+ =40,
M3- =10
5_
1) =25
o (3
22— =1
32.
3. Pemmts cucTtemMy HEpaBEHCTB:
2-3-18<0,
{ —<0.
1-—
4. Ilpy KaKuX 3HaUEHUAX ypaBHeHHe-tl = 1 He mMeeT perueHnii?
2+
Bapuanm 2.

1. Pemuts ypaBHEHUS:
a)(2+)2=(2+)(55—-4);
0) 6sin(3 = 5) = 1.
2. Permmth cucteMy ypaBHCHUI:

32+ =35,
Dz =30,
2—
3 =27,
oe3  _
53~ 25
3. PemmTh cucremy HepaBEHCTB:
2- —72<0,
Lt —o.

3 —
4. Ilpu KaKuX 3HAaUEHUAX ypaBHEHUE—2 = 1 He MMeeT pelueHuii?
2—
Pa3nen 6: KomOuHaTOpuKa, CTATHCTHKA M TEOPHsI BEPOSITHOCTEI.
Konumponwvnaa paboma. Cnyuaiinvie coobimus u ux 6epoamHocmu.
Bapuanm 1.
1. Vuenuk 3a MecsII OTYyYWIT CIAEAYIONINE OTMETKH 110 MaTEMaTHKU:
3,4,2,5,4,5,3,4,5,3,2,4,3,4,3,5.
a) CocTaBbTe CTPYNIUPOBAHHBIN PSAJT STUX TAHHBIX.
0) Haiinure o0nem, pa3max, Moy, CpeiHee.
B) Bemmumure Tabnuily pacnpeneneHus JaHHBIX, YKa3aB KPaTHOCTh U YacTOTY
Ka)KJI0M BapUaHTBHI.
r) IlocTpoiiTe ructorpammy pacpeneneHus: JaHHbIX.
2. B cronoBoii ecth 4 Buaa Oynouek u 3 Buaa kode. CKOIbKO CYIIECTBYET BAPHAHTOB
3aBTpaka JJisl CTYACHTa, €CJIM OOBIYHO OH MIOKYIaeT OAHY OyJIoUKy U oauH Kode?



3. B smmke nexar 12 mapukos, Ba U3 KOTOPBIX Oernbie. KakoBa BepOsSTHOCTD

BBITALUTD Hayraj Oenblil mapuk? OTBET OKPYIIIUTE 10 COTHIX

n—21 _
4. Peminte ypaBHEHUE: G- =21

5. B caywailHOM »sKkcnepuMeHTe OpocaloT Tpu HWrpajipHble Koctu. Haiigure
BEPOSITHOCTh TOTO, YTO B CyMMe BbINageT 11 oukos.
Bapuanm 2.
1. VwueHuk 3a Mecsil OJyYUII CIAEAYIOIINE OTMETKH 110 MaTEMATHKU:
2,3,2,3,45/2,2,3,2,2,3,4,2,5.
a) CocraBbTe CrpyNIUPOBAHHBIN P 3TUX JaHHBIX.
0) Haiigure o0bem,pazmax, MOy, CpEIHEE.
B) Brinummre Tabnuily pacupeiesieHns JaHHbIX, yKa3aB KPaTHOCTh M YaCTOTY KayKI0M
BApUAHTBHI.
r) [locTpoiiTe rucrorpammy pacrpeieneHns JaHHbIX.
2. B rapaepo0e y neBymkuects /7 BUAOB Oy30K U 3 BuIa 1000K. CKOJIBKO CYIIECTBYET
BApUAHTOB BbIOOPA KOCTIOMA, €CJIU OOBIYHO OH COCTOUT U3 OITy3KU U I00KH?
3. B Base nexar 15 xoH(eT, Tk U3 KOTOPHIX MOKOJIaIHbIE. KakoBa BEpOsSTHOCTh
BBITALIUTH HAYyraJ MOKOJaIHY0 KOHPeTy? OTBET OKPYIIUTE 0 COTHIX
4. Pemure ypasuenue: Coey = 28
5. B caywaiiHOM »skcnepuMeHTe OpocaloT Tpu WrpaibHble KocTu. Haiigure
BEPOSITHOCTh TOTO, YTO B CyMMe BbINageT 11 oukos.
Bapuanm 3.
1. VueHnuk 3a MecsI OJyYMII CIAEAYIOIINE OTMETKH 110 MaTeMaTHKU:
5,4,5/5,4,55,4,5,3,2,4,2,4,3,5.
a) CocTaBbTe CTPYIIUPOBAHHBIN P ATHX TAHHBIX.
0) Haitnute oO6beM, pazmax, MOy, CpeaHee.
B) Beimmimre tabmuiy pacnpeaeneHus 1aHHbIX, YKa3aB KPaTHOCTh U YaCTOTY KaX 10
BapHAHTHI.
r) [TocTpoiiTe rucTorpammy pactpenencHus JaHHbBIX.

2. B rapnepo6e y neBymikuects 7 BUIOB 0J1y30K U 3 BUaa F000K. CKOJIBKO CYIIECTBYET
BAapUAHTOB BbIOOPA KOCTIOMA, €CITU OOBIYHO OH COCTOUT U3 OIy3KU U I00KU?
3. B Baze nexar 15 koHder, naTh U3 KOTOPBIX 1IOKOJaAHbIe. KakoBa BeposSTHOCTD
BBITAIIUTH HAYTaIIIOKOJIAAHYI0 KOH]eTy? OTBET OKPYIIIUTE A0 COTHIX
4. Pewnte ypasHenue: Coeq = 28
5. B caywaiiHOM »SKcliepuMeHTEe OpocaroT TpH HUrpalibHble KocTu. Hadmute
BEPOSITHOCTH TOTO, YTO B CyMMe BbINazeT 11 oukos.
Bapuanm 4.
1. Vuenuk 3a MecsI OJYyYHIT CIAEAYIONINE OTMETKH 10 MaTEMaTHKU:
3,3,4,3,4,4,2,4,2,3,4,2,4,5.
a) CocTaBbTe CrPYNIIHUPOBAHHBIN PAJI STUX TAHHBIX.
0) Haiigure oO6bem, pazmax, MOy, Cpe/iHee.
B) BeimmuiuTe Tabnuily pacnpeneneHus JaHHbIX, YKa3aB KPaTHOCTh U 4acTOTY
Ka)KJI0i BapUaHTBHI.
r) [locTpoiiTe rucTorpammy pacrpeneiaeHus TaHHbIX
2. B cronoBoii ecth 4 Buaa Oymnouek u 3 Buaa kode. CKOIbKO CYIIeCTBYeT BapHAHTOB
3aBTpaka JJsl CTYACHTa, €CJIM OOBIYHO OH MOKYIaeT OAHY OyJIoUKy U oAuH Kode?
3. B smuke nexar 12 mapukoB, ABa U3 KOTOpbIX Oenbie. KakoBa BEpOSTHOCTh
BBITAIIUTh Hayraj Oenbiit mapuk? OTBET OKPYIIIUTE IO COTHIX

n—2 _
4. Pemute ypaBHEHHE: Cn 21
5. B cnywaiiHOM sKkcmepuMeHTe OpocaloT Tpu UrpajibHble KocTu. Haiinute
BEPOSATHOCTH TOTO, YTO B CyMMe BbINaAeT 11 oukoB.



Pa3nen 6: 'eomeTpus.
Konmpononas paboma «Axcuomvr cmepeomempuu. Ilapannenvnocmo npampix,
NPAMOIL U NIOCKOCIUY.
Bapuanm 1.
1.OcnoBanne AD tpaneunn ABCDraexutr B miockoctu o. Yepes toukn Bu C
IIPOBEJICHBl TMapajielbHble NpsIMble, IIEpeceKallue IUJIOCKocTh o B Toukax E wu F
COOTBETCTBEHHO.
a) KakoBo B3anmHoe pacrosioskenne npsmeixEFu AB?
0) Uemy paBen yron mexay npsMeiMEEFu AB, eciiu <B = 150°? OtBet o00oCHyiTE.
2. Jlan npoctpaHcTBeHHBbIN ueTbipexyroibHUKk ABCD, B koTopoMm nuaronanu AC u BD
paBHbl. CepeMHbI CTOPOH ATOI'0 YETHIPEXYTOJIbHUKA COEAMHEHBI IOCIIEA0BATEIBHO OTPE3KAMU.
a) BelnosiHUTE PUCYHOK K 3a]1a4e.
0) JlokaxuTe, 4TO MOJIy4EHHBIH YETHIPEXYTOJBbHUK — pOMO.
Bapuanm 2.
1. Tpeyronsuuku ABCuADC nexaT B pa3HbIX IJIOCKOCTSAX U UMEIOT OOIIYI0 CTOPOHY
AC. Touka P — cepenuna ctoponsl AD, Touka K— cepennna DC.
a) KakoBo B3aumHoe pacrosioxxkenue npsmeixPKu AB?
0) Yemy pasen yronm mexay npsmeivaPKu AB, ecmn < B = 40°, < B = 80°?
OTtBet 00oCHYITE.
2. Jlan npoctpancTBeHHbIH yeThipexyroibHuk ABCD, Mu N — cepennabt ctopon ABu
BC cootBerctBenno, € D, € D,D: =1:2,D: = 1:2.
a) BelmosiHUTE PUCYHOK K 3a/1a4e.
6) Hdoxaxwute, uto yetbipexyroibHuk MNEK—Tpanenus.

Konmponwvnana paboma «Illapannensnocms npamsix u njaocKocmeii.
Bapuanm 1.

1. IIpumbie au biexar B mapajuIeIbHBIX IUIOCKOCTSX UM . MOTYT Jid 3TH NpsiMble ObITh: a)
napajuiebHbIMU, 0) ckpemmBatomuMucs? CraenaiTe PUCYHOK IS  KaXJIOTO BO3MOYKHOTO
cirydas.

2. Uepe3 touky O, jdexallyro Mexay MapaulebHbBIMH IJIOCKOCTSMU M , MPOBEACHBI
npsmble lu m. IIpsmast | mepecekaeT mIoCKOCTH U B TOUKAX 1 M 2 COOTBETCTBEHHO, mpsmasi M — B
Toukax B1 W Bz. Haitnute nnuny otpeska 2B2, ecnu 1B1 = 12c¢cMm, B1: B2 =3: 4.

3. HM3o6pazure mapamnenenunen BD1Bi11D1 u MOCTPOMTE  €ro CEUYeHHUE
IJIOCKOCTBIO, ITPOXOISIICH Yepes TOYKH , U, ABIIAIOLINECS CepeluHaMu pedep
B,B u DD1.

Bapuanm 2.

1. [Ipumblie au brexar B nepecekaroluxcs MIOCKOCTIX U . MOTYT JIM 3TU MpsMbIe ObIThH
I a) mapajuienbHbIMH, 0) ckpermuBatommmucs? Craenaite pucyHOK JUIsl KaXJA0TO BO3MOYKHOTO
cirydasl.

2. UYepes Touky O, He JeKalyl0 MEXIy NapauIeTbHBIMH TUIOCKOCTSIMU U , TPOBEIICHBI
npsimbie lu m. Tpsimast | mepecekaer MIOCKOCTH U B TOYKAX 1 M 2 COOTBETCTBEHHO, IpsAMasi M — B
Toukax Biu B». Haliqute nnuny otpeska 1B1, eciu 2B2 = 15cm, B1: B2 = 3: 5.

3. U3o6pasute Terpasap DABC u nmocTpoiite ero cedeHne IIOCKOCThIO, MPOXOAsIIeH
yepe3 Touku Mu N, sBisitoruecs: cepenunamu pedep DC n BC, u Touky K, Takyro, uro €

, =1:3.
Koumponvnas paboma «IlepnenouKkynaprnocms npamulx u na0CKoCHei).
Bapuanm 1.

1. luaronansky0a paBHa 6 cm. HaiinuTe:

a) pebpo kyoa;

0) KOCHHYC yrila MeX Iy JUaroHaibio Ky0a U IMIOCKOCThIO OJHOW U3 €ro TpaHei.



2. Cropona AB pomba ABCD paBna a, oauH u3 yrioB pomba paBen 60°. Uepes
cropony AB mpoBeieHa MIOCKOCTh 0L HA PACCTOSHUU OT JouKH D.

a) Haiinure paccrostaue ot Touku C 710 MIOCKOCTH 0.
0) [oxaxuTe Ha pUCyHKe JIMHEHHBIH yron apyrpanHoro yria DABM, € .B)
HaiimuTe cunyc yriia Mexay IIOCKOCThIO poM0Oa U TIIOCKOCTHIO (.
Bapuanm 2.
1. OcHOBaHUE TPSMOYTOJBHOTO MapajUlejienuneaa CIYKUT KBaJpar, JAUAaroHajb

napasesenue/a pasta 2V6 cM, a ero msMepenus otHocsTest kak 1:1:2. Haifure:
a) U3MepeHsl apaieNenuIe/a;
0) cHHYC yria MEeXIy TUaroHajbio MapajiesienuIea U MIOCKOCTHIO €r0 OCHOBAHMUSL.
2. Cropona kBajgpara ABCD paBHna a. Uepes cropony AD mpoBeieHa MI0CKOCTh o Ha
paCCTOﬂHI/II/I_ZOT TOYKHM B.

a) Haiinmute paccrosiame ot Touku C 0 TUTIOCKOCTH 0.

0) Ilokakute Ha pUCYHKE JIMHEWHBIN yron AByrpaHHoro yria BD, € .

B) Haiinute cuHyc yria Mex Iy INIOCKOCTBIO KBaJipaTa U INIOCKOCTBIO 0.

Konmponvnaa paboma «Mnozozpannuxuy.
Bapuanm 1.

1. OcHoBanueM nupamuasl DABC sBisercst npaBwibHbIN TpeyrodbHUK ABC, cropona
KoTtoporo paBHa a. Pebpo DA mepnenmukynspHo k rmockoctm ABC, a mmockocts DBC
cocraBiseT ¢ miockocteio ABC yrom 30°. Haligure turomaas OOKOBOW IMOBEPXHOCTH
MMUPaMU/IBI.

2. OcHoBanmeM mpsmoro mapamtenermnena BDiBiiDiseusercs pom6 ABCD, cropona
KOTOpPOro paBHa a u yroJ paseH 60°. Ilnockocts D11 COCTABIIAET C IIOCKOCTHIO OCHOBAHMS YTOJI
60°. Haiinure:

a) BBICOTY poM0a;

0) BBICOTY IapajlIeeIHIe/a;

B) TUIOIIAAh OOKOBOM IMMOBEPXHOCTH NapalJICIICIIUIICIA;

I') IUIOIIA (b MOBEPXHOCTHU Napasuiesenunesa.

Bapuanm 2.

1.OcHoBanueM mnupamuabl MABCD  sBasercs kBampatr ABCD, pebpo MD
MEPIEHIUKYIISIPHO K IUIOCKOCTH OCHOBaHus, D = D = . Haiigute muomaab MNOBEPXHOCTH
MMAPaAMHU/JIBI.

2. OcHoBaHueM mnpsiMoro mapasuienenunena BDi1BiiDisiBiseTca napajienorpaMmm
ABCD, cTopoHBI KOTOPOTO paBHBI V2u2, ocTpbIid yros paBeH 45°. BricoTa mapauienenure/a
paBHa MEHbIIEH BbICOTE MapasuienorpamMmma. Haiaure:

a) MEHBIIYIO0 BBICOTY NapajuiesorpaMmma;

0) yroa Mexay IIIOCKOCTBbIO B1M IIOCKOCTBIO OCHOBAHMS;B)ILIOIIA/b

OOKOBOH MMOBEPXHOCTH MapasUIeICIHUIE a;

T') IJIOIIA b TOBEPXHOCTH MapalyiesenuIe/a.

Konmponvnas pavoma «L{ununop, konyc, cpepa u nioujadu ux nogepxHocmeii.
Bapuanm 1.

1. OceBoe cedyeHMe IMIMHApPA — KBaJparT, IUIOAAb OCHOBAaHUS IWIMHIPA paBHA
16 cm?. HaiiauTe miomaap MOTHOM MOBEPXHOCTH HUIHHAPA.

2. BpicoTa KOHyca paBHa 6 CM, yroJ1 IIpu BEPUIMHE OCEBOro ceueHus paseH 120°.
Haitigure:

a) MJIOIIAIb CEUYEHUs KOHYyca IUNIOCKOCThIO, MTPOXOAALIeH uepe3 ABe oOpasyromue, yrou
MEXAY KOTOpsIMU paBeH 30°;

0) romaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. Jlnametp mapa paseH 2. Uepe3 KoHEL JuaMeTpa MPOBEAEHA IUIOCKOCTb 101 YIJIOM
45° x Hemy. Haiiaure nuny nuHum nepeceyeHus cepsl 3TOH MIOCKOCTHIO.



Bapuanm 2.

1. OceBoe ceyeHMe LMIMHApPA — KBaJparT, AMaroHaidb KoTtoporo paBHa 4 cMm. Haiigure
IJIOLIA/1b [TOJIHOM MOBEPXHOCTH LIMIMHIPA.

2. Pagmyc ocHOBaHUs KOHYca paBeH 6 cM, a 00pa3yrolas HaKIOHEHa K TIOCKOCTH
ocHoBaHus noJ yriaom 30°. Haiigure:

a) TIOIA/b CEYEHUsI KOHYCA MJIOCKOCTbIO, IPOXOAAIIEH yepe3 ABe 00pa3yromue, yroiu
MEXAY KOTOpbIMU paBeH 60°;

0) Tuiomaab OOKOBOI MOBEPXHOCTH KOHYCA.

3. [dmametp mapa paseH 4. Uepes KOHEI 1uaMeTpa NpoBeAeHa MIIOCKOCTh MO YIJIOM
30° k Hemy. Haiinure miomaas cedyeHus mapa 3Tol MI0CKOCTbIO.

Konumponsnan paboma «Qovemvt meny.
Bapuanm 1.

1. Anodema nmpaBUIIbLHON TPEYrOJIbHOM MUpaMUabl paBHa 4 CM, a ABYIPAaHHBIN yroJ Mpu
ocHoBaHuU paBeH 60°. Haitnure 00bemM upamMubl.

2. B mmwnmuanp BnucaHa npusma. OCHOBaHMEM TIPU3MBI CIIY)KUT HPSIMOYTOJIbHBIN
TPEYroJIbHUK, KaTeT KOTOPOro paBeH 2, a mpuiexamui yros paBeH 60°. /luaronanp Oosblieit
OOKOBOW TpaHH MPU3MBI COCTABISIET C TUIOCKOCTBIO ee ocHoBaHWs yron 45°. Haiigure o0bem
HWIHH]IPA.

3. Jluamerp 1mapa paBeH BbICOTE KOHyca, oOOpa3ymomias KOTOPOTO COCTaBIISIET C
MIJIOCKOCTBIO0 OCHOBaHMs yroJl 60°. Haiiaute oTHOIIIEHHE 00BEMOB KOHYCA U IIapa.

4. O0Bem nuiIMHIpA paBeH 96 cM3, uomaap ero oceBoro cedenus — 48 cm?. Haitnure
IoUaab cepbl, ONMUCAHHOW OKOJIO IMJIMHAPA.

Bapuanm 2.

1. bokoBoe pebpo MpaBUILHON TPEYrOJIbHOW MUPAMHUBI PaBHO 6 CM M COCTaBJISET C
MIJIOCKOCTHIO 0cHOBaHUs yroy 60°. Haligute 00beM mupaMuib.

2. B xonyc Bnucana nupamuga. OCHOBaHHMEM MNHPAMUIBl CIYKHUT MNPSIMOYTOJbHBIN
TPEYTrOJIbHUK, KaTeT KOTOPOro paBeH 2, a mnpwiexanuid yrojg paseH 30°. BbokoBas rpanb
MUPaMUJIbI, IPOXOSIIasl Yepe3 NaHHBIA KaTeT, COCTABIIAET C MIIOCKOCTbIO OCHOBaHMs yroy 45°.
Haiinmute 00beM KoHyca.

3.B koHyc, oceBoe ceueHHE KOTOPOrO €CTh MPaBUJIbHBIA TPEYroJbHHUK, BIHMCAH MIap.
Haiigure otHOmIEHHE mTomaau chepsl K MIIOIIa M OOKOBOM MOBEPXHOCTH KOHYCA.

4. JluameTp mapa paBeH BBICOTE LWJIMHJPA, OCEBOE CEUYEHHUE KOTOPOIO €CTh KBaJpar.
Haiigure oTHOIIEHHE 00BEMOB 11apa U HUWIUHIPA.

Koumponvnasa pavoma «Koopounamer mouku u koopounamot 6ekmopa é

npocmpancmeey.
Bapuanm 1.

Haiimure KoopauHaThI BeKTOpa__B ecan A(5, -1, 3), B(2, -2, 4).
2. Nanel Bextopel {3;1; —2}u { 1;4; —3}. Haiigure |2 —T .
3. M3o0pasute cuctemy KoopauHaT z W mnoctpoiite touky A(l; -2; -4). Haiigute

PacCTOSIHUA OT 3TOM TOUKH J0 KOOPIAUHATHBIX MIOCKOCTEH.
Bapuanm 2.

1.Haiiqre KOOpMHATHI BeKTOpa__D eciu C(6; 3; -2), D(2; 4, -5).

2. lanbt BekTopei {5; —1;2} u {3; 2; —4}. Haiioure T — Z|.

3. M300pasute cucreMy KOOpAMHAT z W moctpoiite Touky B(-2; -3; 4). Haiiaute
PacCTOSIHHS OT 3TOW TOYKH JI0 KOOPJAWHATHBIX IJIOCKOCTEH.

Konmponvnas paboma « Yeon mexcoy 6ekmopamu, npamvlmu u Ri0CKOCHAMUY.
Bapuanm 1.



1. BorunicnuTe cKajlsipHOE MPOU3BEACHUE BEKTOPOB W, €CliM = + 2 —, =

zZ-,

M=271=3()=60%L, i
2. Han xy6 BD1B11D1. Haiinute yron mexay npsmbivu D1u B, rae —

cepenuna pedpa DD1.

3. 3amaga 518 (a).
Bapuanm 2.

1. Bbruncnute ckanspHoe MpoU3BEIEHUE BEKTOPOB W, eciin =2 — +, =

-_37

1)

M=3T=20=60L "
2. Man xy6 BD1B11D1. Haiiute yron mexay npsameiMu U D1.
3. 3amaga 518 (0).

5.2 KoMILIeKT MaTEpUuaJaoB IJId IIPOBEACHUA TECTOBOI'0 KOHTPOJIHA

IIpuMepHBbIii IepeYeHb TeCTOBBIX 3aaHU
Tema «OCHOBBI TPUTOHOMETPHI»
Bapuanr Ne 1
1. Bemuncute SiN 2X +4 COS2 X, mpu Sin 2 X==.
2
1 11 2

2 2) A 3) - 4)

2
72 2

. . - I
2. Bsmmcmre 3( C0S 200 COSoL — Sin 200 Sin o ) —  €OS 30, mpn o= <.

1)

1)

4. T'paduk kakoi GyHKITUH U300paKEH HA PUCYHKE? X

1)

2 6

3
A 2) -1 3) 0 4 -5

2 2

3. VYka)xuTe MHOXKECTBO 3HaUeHHH QpyHkumu Y = SiN 2X + 5.

[1; 6] 2) [0; 5] 3) [4; 6] 4y [-5; 5]

y 1 sin X T 111
y=2 N 1A
2 C0S X N\ b

y = COS 2X

T
y = 2sin X LN

5. . Haiigute 3HaueHMe BRIpOKEHUS

4COS(TC-|-OL)-|-lSin 3€a,ecnn o=7m.

2
-4,5 2) 35 3) 45 4) -35

6. Haiinure 3HaYeHME BHIpAKEHHS 1 + JZCOSa , € I Sina=7&, oe ’_900; 270° —l

2 2 L

]



7. Beruuciure 4 + COS o+ g 20(, ecyu COS o= 1

2
Bapuant Ne 2
1. Yopocture Beipaxkerue 9 + 5 Sin 20 -5c08%a.

1) 14 2) 5 3) 9+5cos2a 4) 9-5co0s2a
2. Berancrmre €0S 3y €0S 4y + sin 3y sin 4y — 4 mpu cos y =1.
1) -5 2) -3 3y -4 4) =2
VKaXuTe MHOKECTBO 3HaueHui GyHkuum Y = Sin 2X + 3.
yA
4. I'papuk kakol (QyHKIMHM HU300paxeH Ha T 1T 1T T 1
pucyHke? ST T T T
1) y=-sinx I R R SO
2) y=COSX N
3) y=sinx
4) y=— COSX B .
5. Hatigure 3HauYeHUE BBIPAKECHUS
7 3n
sin(2n+a)—cos5%+a ,ecmn 0= .
6
2
) -2 ) 9 3) 2 5 2
4 4 2
6. Haiiqute  3HaueHWe  BBIpAKCHUS 1- ,? sina., ccim Coso= % :
aelo®180° ||
7. Boruuciure 2 COS 2 o + 2Sin 20( —3,ecm oS a= 0,5.
Bapuant Ne 3
2 . 2 .2
1. Boramcmure 3 COS~ X + 4 8in“ X =1, ecmm SIn° X =1.
1) 2 2) 1 3) 3 4) 4
2. Boramcnre SN X SiN 2X — COS X €OS 2X —Sin 3X, mpu X = L
3
) 0 ) 1 3) -1 4 -2
3. VkakuTe MHOXKeECTBO 3Hauenuit Gynkuuu Y = Sin 0,5x — 5.
y [-6-4] 2 [05; 5] 3[4 6] H [-5; 5]




4. I'paduk kakol (QyHKIMKU U300paxkeH Ha Lt L
pucyske? L L
1) y=— 2C0SX N TN L
2) =— 2sin X / = \ >

- 1
3) y=21cosx 0 L
2 L — L - —_——t = [ S SR S— — —_
4) y= sin 2x T T T T T
3HAYECHUE BBIPKEHUS

9. ¢ HAN1cC

3c0st3r— & + €OS  —o ’)‘ecm ocI: 2
2 5 2 2
16 _16 14 _14
1) = 2 = 3 = 4 =
) 5 ) 5 ) 5 ) 5
6. HaiimuTe 3HadYeHWE  BBIPAXKCHHS }i_COSOL, eCIIn Sin. = 3 2
5 =9 4o H
19
ael90% 270° 1.
]
2 . 2 . 2
7. Boraucrmre 1+ 19 "o — 4 SIn "o, ecnm Sin“a= 0,5.
Bapuanr Ne 4
1. Haitnure 3naueHne Bepakenns 6 SiN 2 X —4, ecrm COS2 x=0,75.
1) 55 2) -25 3) 65 4) 1,25
2. Beuuciure 4 Sin 2 X -0082 X +5, ecm Sin 2X = 1 .
3
2 4
1y 46 2) °° y 5% 4 >
9 3 9 9
3. VKaxuTe MHOKECTBO 3HaueHui GyHkiuu Y = 2 — COS5X .
y [-52] 2 [1;3] 3 [0; 2] 9 [2;5]
yl
S S IS N O . N I A G
/ / }
N 0 3

4. T'pacuk kakoi pyHKIIMHM N300paXkeH Ha pUCYHKE?




1) Yy =— COSX
2) Y=C0sX
3) y=sinx
4 Y= sin X

3. - yis
5. Haiiyre snauenne soipaxcerns ~Sin( 21 + o) —sin(3n + a) , ecm o= =.

4
_ _ 1
1) 18.2 2) %8 3) %/8 4) f

6. Haiiqure 3HAUEHUE BBIPAKEHHUS sina, eclu 5
A CoSo, = — ﬁ ,

ael180% 360° |
L ]

7. Boraucimre 3 1Q ZOL + J§ tg2a+2, ecmm tg o = — Js .

OTBETHI
Bapuant/f 5 | 5 41 5 | g 7
3aIaHus
1 41332 2] 05| 75
> 412233 -1 | -25
3 31 2 1 1] 4] —0p2 0
4 > 12 4] 1] -2 | 195

Paspnen «I'eomerpusi»
1. CKOJIBKO MPSIMBIX MOYKHO MIPOBECTH Y€Pe3 OJIHY TOUYKY TPOCTpaHCTBA?
1) Hu oxnoii. 2) Onny. 3) JIBe . 4) BeckoHeuHO MHOTO.

2. CKOJIBKO TUIOCKOCTEH MOKHO TIPOBECTH Yepe3 OHY TOUKY POCTPaHCTBA?
1) Hu oanoii. 2) Omny. 3) JIe. 4) BeckoHEYHO MHOTO.

3. CKOJIBKO MPSIMBIX MOKHO TIPOBECTHU Yepe3 JIBE TOUYKH MPOCTPAHCTBA?
1) Hu oxnoii. 2) Onny. 3) JIBe. 4) BeckoHEYHO MHOTO.

4. CKOJIbKO TUTOCKOCTEH MOYKHO MPOBECTH Yepe3 JIBE TOUKHU MPOCTPaHCTBA?
1) Hu oxnoii. 2) Omny. 3) JIBe. 4) BeckoHEYHO MHOTO.

5. CkOJIbKO MPSIMBIX MOYKHO MPOBECTH Yepe3 pasIndHbIe Mapbl U3 TPEX TOUYEK
MPOCTPAHCTBA, HE TPHHAJICIKAIIUX OHOU MPSMO¥?
1) Hu oxnoii. 2) Tpu. 3) lllects. 4) beckoHe4HO MHOTO.

6. CKOJBKO IJIOCKOCTEH MOXHO MPOBECTHU Uepe3 TPU TOUKHU MPOCTPAHCTBA, HE
IIPUHAUIEKALIUE OTHOM MPSMON?
1) Hu oo, 2) Oany. 3) Tpu. 4) beckoHe4HO MHOTO.

7. CKOJIBKO IUIOCKOCTEH MOXXHO TIPOBECTH 4Yepe3 TpU TOUKH IPOCTPAHCTBA,
IIPUHAUIEKALIUE OTHOM MPSAMO?



1) Hu oxnotii. 2) Oany. 3) Tpu. 4) beckoHe4uHO MHOTO.

8. CKoJIbKO 00IIUX TOYEK HMEIOT JBE MEPECEKAIOIINECS TUIOCKOCTH?
1) Onny. 2) lse. 3) Tpu. 4) beckoHEYHO MHOTO.

9. B xakoMm citydae IEHTpPHI TPEX MIapOB MPUHAIEKAT OTHOU IIIOCKOCTH?
1) Paguychl 1iapoB coOBMaAakoT.

2) LleHTphl IAPOB MPUHAAJICKAT OJHON MPSIMOHU.

3) Bceerna.

4) Hukorna.

10. Cx0IBKO TUTOCKOCTEH MOYKHO TTPOBECTH Yepe3 TPH BEPIITUHBI Kyba?

1) Onny. 2) Tpu. 3) lllects. 4) beckoHe4uHO MHOTO.

11. Kakoe HaunOospliee yuClIO NPSAMBIX MOKHO NMPOBECTU YEPEe3 pa3IUuyHbIE Maphbl
YEeTBhIPEX TOYEK MPOCTPaHCTBA?

1) Yetsipe. 2) [Tatb. 3) lllects. 4) Bocems.

12. Kakoe HamOoubIliee YMCIIO MPSIMBIX MOYKHO MPOBECTH YEpe3 pa3iIMyHbIE Mapbl U3
IIATH TOYEK IPOCTPAHCTBA?

1) 5. 2) 10. 3) 15. 4) 25.

13. HaiimuTe 9rcio quaroHajaei mpsMOyrojbHOTO TapajuIesIeIuIIe a.

1) 2.2)4.3) 6. 4) 8.

14. HaiinguTe unciio AuaroHanei 6-yroiabHOW MPU3MBIL.

1) 6.2) 12.3) 9. 4) 18.

15. Kakoit MHOTOYTOJIbHUK JIGKUT B OCHOBAaHWHU MTUPaMUIbI, Meromen 12 pedep?

1) TpeyroabHHUK.

2) YeThIpexyroabHHUK.

3) lllecTHyroapHUK.

4) JIBeHaaIaTUyrOJIbHUK.

16. Kakoii MHOTOYTOJIbHHK JICXKUT B OCHOBAaHUHW TIPU3MBI, UMetorie 36 pedep?

1) llecTUyroapHUK.

2) JleBATHYTOJbHHUK.

3) JIBeHaaIIaTHYTOJIbHUK.

4) TpuaaTHIIECTUYTOJIbHUK.

17. Ilpuzma umeet 18 BepiuH. Kakoit MHOrOyroJbHUK JICKHUT B €€ OCHOBAHUH?

1) TpeyroabHHK.

2) lllecTHyroabHUK.

3) JleBATHYTOJIbHUK.

4) BoceMHaIIaTHYTOJIbHHK.

18. Ilupamuaa umeer 10 BepmnH. Kakoit MHOTOYTOJIbHUK JICKHUT B €€ OCHOBAHUU?

1) TIATHYTOJIbHHUK.

2) lllecTryroabHHUK.

3) BocbMHYTOJIBHUK.

4) JIeBITUYTOJIbHUK.

19. IIpusma umeer 18 nuaronaneil. Onpenenure ee BU.

1) TpeyronbHasi.

2) IllectuyronbHasi.

3) JdeBsTuyromnpHasl.

4) BoceMHaIIaTHyrOJIbHasl.

20. CxonbKo AuaroHanei iMeer 7-yrojabHasi mupaMuaa?
1) Hu onnoii. 2) 6. 3) 7. 4) 14.

OTBeTnI
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5.3 KoMILIeKT MaTepuaJioB IJIsl IPOBe/IeHUsI NPAKTHYECKUX 3aHATHH
IlepedyeHb YyCTHBIX BOIPOCOB 110 TEMAM:

IIpumepHbIii IepevYeHb BONPOCOB M 32IaHUI I OATOTOBKH K ONIPOCaM U

NMPAKTHYECKUM 3aHATHIM

Pa3nen 1. Aareopa

Tema Pa3zBuTne MOHATHH 0 YHCJIE

ApubdmMeTnueckue AHCTBUS HaJl YHCIIAMH.

YucaoBble MHOXKECTBA. J{eMICTBUTEIbHBIC YUCTIA.

Haxoxnenne npuOimKeHHbIX 3HAYSHHI BEJTMYUH U TIOTPEIIHOCTEN BHIUUCIICHUH.

AOComOTHAS M OTHOCUTENbHAS TOTPEIIHOCTH.

CriocoObl CpaBHEHUS YMCIIOBBIX BBIPAKECHU.

SR A

Tema Crenenu u KOpHH
1. Kopuu u crenenu. Kopens crenenu N> 1 u ero cBoiicTaa.
2. TlpeoOpa3zoBaHue BEIpKEHUI, COACPIKAILNX PATUKAIIBL.
3. CreneHsb ¢ palioHAILHBIM ITOKA3aTeNIeM U €€ CBOICTRA.
4. TloHsTHE O CTENEHH C ICHCTBUTEIBHBIM MoKa3aTeneM. CBOWCTBA CTENEHH C
JEVCTBUTENIBHBIM [T0OKA3aTEIEM.



Boluncienue u cpaBHEHHE KOPHEM.
BeinonHenue pac4eToB ¢ pajuKalaMH.
Jlorapudm guciia. OCHOBHOE JIOTapUPMUIECKOE TOKIECTBO.
Jlorapudm npon3BeIeHNUs, YaCTHOTO, CTEIICHH.
[lepexoa Kk HOBOMY OCHOBaHHIO Jiorapugma.
10 [IpeobpazoBaHus MPOCTEHIINX BBIPAKECHUH, BKIIIOYAIOIIUX apU(METHIECKHIE
oIrepaluu, ornepany BO3BEICHUS B CTENIEHb U JIOTapU(pMUPOBAHUS.

©ooNoe O

Pa3nes 2 OcHOBBI TPUTOHOMETPHHU
Tema OCHOBBI TPUTOHOMETPHH
OcHoBbI TpUroHoMeTpuu. YncnoBasi OKpY>KHOCTb.
Hucnosas OKpYKHOCTb Ha KOOPAVMHATHOM IIJIOCKOCTH.
CuHyc, KOCHHYC, TaHT€HC, KOTAaHT€HC [TPOU3BOJIBHOTO YTJIa.
OcCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA.
Pagnannas mepa yria.
Tpuronomerpuueckue GOpMyIIbl ABOHHOTO yria U MOJOBUHHOIO yIJa.
Tpuronomerpuueckue Gopmynbl MpeoOpa3oBaHUs CYMMbl TPUTOHOMETPHUECKUX
q)yHKuHH B IIPOM3BEJCHUE U IPOU3BEIACHUS B CYMMY.
8.  OOmwe GpopMyIBl ISl peIeHHs TPOCTEHITNX TPUTOHOMETPUIECKUN YpaBHEHHH.
9. ®@opmynsl IS pemieHHs MPOCTEHIINX TPUTOHOMETPUYECKHX YpaBHEHHH
(4acTHBIC CITy4an).
10. MeTop! penieHnss TPUTOHOMETPUIECKAX YPAaBHEHHI.

‘NouprwnE

Pa3znea 3. ®yHk1uHU, UX CBOCTBA U rpapuKu
Tema Oynxkuuu u rpaguku
1.  ®ynakuuu. O6macT onpeaeneHrs 1 MHOKECTBO 3HaueHuH. ['paduk GyHKIIAN.
2.  CgoiicTBa GyHKITHH.
3. IIpoMmexyTku Bo3pacTaHus U YOBIBaHHS, HAUOOJbIIEE U HAUMEHbIIIEE 3HAYCHUS,
TOYKH 3KCTpeMyMa. BBIMyKI0CcTh QyHKIUU.
4.  Ilpumepsl GyHKIMOHATIBHBIX 3aBUCHUMOCTEH B pEalIbHBIX MTPOLIECCaX U SABJICHUSX.
5.  IIpeoOpa3oBanus rpaduKoOB: MapauieIbHbIN IEPEHOC.
6. IIpeoOpa3zoBanus rpaKOB: CHUMMETPHUSI OTHOCUTEIBHO OCEH U CUMMETPUS
Hayajia KOOpAUHAT, MPSIMOH Y=X

7. IlpeoGpa3zoBaHus rpauKoB: pacTsHKEHUE M CKATUE BJIOJIb OCEH KOOPAMHAT.
8.  OoOparnas pynkmus. O6macte onpeaeneHus u oonacte. ['paduk odbpaTHOI
GyHKIHH.

9.  BepTuKalbHBIC U TOPU3OHTAIBHBIC ACUMITOTHI rpadukoB. ['paduku 1poOHO-
JTUHEHHBIX QYHKIIHA.

10. Tpuronomerpuueckue GyHKIHH Y = SiN X, Y = COS X, X CBO¥cTBa U rpaduKu;
MEPUONIHOCTD, OCHOBHOM MEPHO/I.

11. Tpuronomerpuyeckue GpyHkuu Yy = tg X, Y = Ctg X, ux cBoiicTBa U rpaduku;
NEPUOANYHOCTb, OCHOBHOM MEPHOI.

12. TIpeoGpazoBanus rpadMKOB TPUTOHOMETPUUYECKUX (PYHKIUI.

Pa3znen 3. Hauajia MaTeMaTHYeCKOT0 aHAJIN3a
Tema. Hayana MmaTeMaTH4eCKOI0 aHAJIN3Aa
1. [lonatue o mnpenene mnocienoBarenbHOCTH.  CyllecTBOBaHHME — Mpejena
MOHOTOHHOW OTPaHUYEHHOM MOCJIENOBATEIbHOCTH. JIIMHA OKPYXHOCTH M IUIOLIAJb Kpyra Kak
MpEeJEbl MOCIEA0BATEIBHOCTEM.
2. BbeckoneuHo yObIBaromas reoMeTpudeckasl mporpeccusi u e¢ cymma. TeopeMsl o
rpeaenax rnocjie10BaTeIbHOCTEN.



3. llousaTtre o HenpepbIBHOCTH (HyHKIKMU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX

GbyHKIUAX.

4.  Tlonartue o MPOU3BOAHON PyHKIMH, PUINIECKUN  TECOMETPUIECKUN CMBICI
IIPOU3BOTHOM.

5. IIpou3BoHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKIINH.

6 [IpousBoiHbIE CYMMBI, Pa3HOCTH, IPOU3BEACHUS U YaCTHOTO.

7 VYpaBHeHHE KacaTelnbHON K rpaduKy QyHKINH.

8.  IlpumeHeHME MPOU3BOIHON K HCCIICIOBAHUIO QYHKIIHIA U MOCTPOCHUIO TPAPUKOB.

9 [Tpou3zBoHbIe 00paTHOM PYHKIIMI 1 KOMITO3UIIMU TAHHOW (DYHKIIMH C JIMHEHHOM.

10. IlpumeHeHHe MPOM3BOJHON JUII HAXOXKICHHS HAHOOJBIINX W HAUMEHBIIUX
3HAYEHUI BEJIMYMH.

11. JIuddepenuupoBaHue noka3areabHON U JIOrapuPMUUECKON PyHKIUI. .

12. TeomeTpuyeckuit cMbICT MPOU3BOIHOM. ['padmdeckas wnTrOCTpalys. Y paBHCHNE

KacaTeJlbHOU K rpaduKy QyHKIIMH.

13. HeoOxoammoe 1 TOCTaTOYHOE yCIOBUE Bo3pacTanus (yobiBanus). Heobxomumoe

U JOCTAaTOYHOE YCIOBHE MaKcUMyMa (MUHUMYMa) (YHKIIUH.
14. HaxoxaeHue HauOOJBIIIEr0 U HANMEHBIIET0 3HaYeHUN (QYHKIIUU Ha OTPE3KE.
15. Ilpumepsl UCHOJB30BaHUS NPOUZBOJHOW Ui pELICHUS MPUKIATHBIX
COLIMANIbHO-3KOHOMHMYECKHUX 3a/1a4.

Tema. UHTErpaJ M €ro npuMeHeHune
1.  HaTterpan u nepBooOpa3Hasl.
2. Teopema Herotona—JleliGHuna.
3.  IlpumeHenue nHTErpajga K BEIYUCICHUIO (U3NUECKUX BEIMYMH U TJIOMIAJICH.
4, [Lnomaae KpUBOJIMHEHHOMW TpaNEIUU.

Pa3znen 4. YpaBHeHUs1 M1 HEpaBEeHCTBA.
Tema. YpaBHeHUs1 M HEpaBeHCTBA

1.  PaBHOCWJIBHOCTH ypaBHEHHI, HEPABEHCTB, CUCTEM.

2.  Pemenue nokazarenbHbIX YpaBHEHUN U HEPABEHCTB.

3. Pemenue norapupmMuueckux ypaBHEHU U HEPABEHCTB.
4.  Pemenue uppaliOHaILHBIX YPAaBHEHHI.

5.  Metonpl pelieHHs pPALMOHAIBHBIX, TMOKa3aTENbHBIX, JIOTapU(PMUYECKUX
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.

6.  Pemenue npoctedmx cucteM ypaBHEHHH C IBYMsI HEU3BECTHBIMU.
7. OcCHOBHBIC IPUEMBI PEIICHUS CHCTEM YPaBHECHHM.

8.  Meroa unTepBanos.

9.  Pemenue cucreM HEpaBEHCTB C OJTHOM MEPEMEHHOM.

10. Hcnonws3oBaHue CBOMCTB U rpadKoB GYHKIUI [P PELICHUN YpaBHEHUHN U
HEPaBEHCTB.

11. H3o0paxkeHue Ha KOOPIUHATHOM MIIOCKOCTH MHOKECTBA PEIICHUH YPAaBHEHUH U
HEPaBEHCTB C JIByMs IEPEMEHHBIMHU M UX CHCTEM.

12. TlpumeHeHue MaTeMaTUYECKHX METOJIOB JAJISl PEUIeHHs 3a7ad U3 Pa3InYHbIX
obrnacTteil HayKu U MPAKTUKH.

13. Hutepmnperanus pe3yapTaTa, YUeT peadbHbIX OTPaHHUCHUH.

Paznen S. KomOunaTopuka, cTaTHCTHKA U Teopusi BepossiTHocTeil Tema.

Kom0unnaropuka
1.  CoObiTHe, BEpOSATHOCTH COOBITHS.
2.  CrnoxeHue M yMHOKEHHE BEPOSITHOCTEH.

3. HooqepénHHﬁ )51 OI[HOBpGMGHHLIfI BBI60p HCCKOJBbKHX 3JIEMCHTOB M3 KOHCYHOI'O

MHOXKCCTBaA.



4.  ®opmynbl ynciIa NEPECTAHOBOK, COUETAaHUH, pPa3MEILEHU.

5.  Kiaccuueckoe onpezenenue BEpoATHOCTH CIlyd4aliHOTO coObITHsL. BeposiTHOCTB
CYMMBI HECOBMECTHBIX COOBITHIA.

6. Pemenue koMOMHATOPHBIX 3a/a4.

7.  ®opmyIibl YKCIIa IEPECTAHOBOK, COUETAHNM, pa3MEIICHU.

8.  ®opmyna 6mroMa HeroToHa.

9.  Tpeyronsuuk I[Tackas.

10. CgoiicTBa OMHOMHUATBHBIX KO PHUIITHEHTOB.

Tema DjieMeHTbI TeOpUH BEPOATHOCTEH H MATEMATHYECKOI CTATHCTUKH
1.  DnemenrtapHble U cllokHbIE cOObITHA. CiydaiiHble COOBITUS U X BEPOSTHOCTU
2.  PaccMoTpeHue CiydaeB U BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTh MPOTUBOIIOJIOKHOTO COOBITHS.

3. TloHsTHE 0 HE3aBUCHUMOCTH COOBITHIL. BEpOsTHOCTD M cCTaTUCTHYECKAs YaCcTOTa
HACTYIUICHHS COOBITHSI.

4.  TabnuuHoe u rpaduvecKOe NpeACTaBICHUE JaHHbIX.

5.  UwucnoBble XapaKTEPUCTUKU PAIOB JaHHBIX.

6.  PemeHue mpakTHYECKUX 3a/1a4 C MPIMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Paznen 6. 'eomerpust
Tema IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

1.  OcHoBHble noHATHUS cTepeoMeTpul. [IpsiMble U MIIOCKOCTH B MPOCTPAHCTBE.
2. Axcuomsl crepeoMeTpui. HeKoTopbIe CIeICTBUS U3 aKCHOM.
3. Pemenue 3a1a4y Ha IpUMEHEHHE aKCHOM CTEPEOMETPHHM U UX CIEACTBUH.

4.  Tlepecekarouruecs, napauienbHble MpsMble B mpocTpaHcTBe. [lapanienbHoCTb
TPEX MPSIMBIX.

5.  TlapamnenpbHOCTh IPSAMOM U IIIOCKOCTH. [Ipru3Haku U cBOKCTBA.

6.  Pemenue 3ama4 Ha mapayIeIbHOCTD MPSAMOM U TIJIOCKOCTH.

7.  CkpemuBaromuecs mpsmsbie.

8.  Yrubl ¢ coHanmpaBIeHHBIMU CTOPOHAMU. YTOJ MEX/Y IPSMBIMU B IPOCTPAHCTBE.

9.  TlapamnenbHOCTh IMJIOCKOCTEH, TPU3HAKH U CBOMCTBA.

10. Terpasap. [Tapannenenumne.

11. Cedvenus MHOTOrpaHHUKOB. [locTpoeHne ceueHu .

12. TlapamnensHOe MPOSKTUPOBAHUE.

13. TlepneHauKyasIpHOCTH NPSIMbIX. [lepreHIuKyIIpHOCTb NPSMOM U TIIOCKOCTH,
MIPU3HAKU U CBOMCTBA.

14. Tlepnienaukymsip U HaKJIOHHAs. PaccTosiHuE OT TOYKHU J0 MIIOCKOCTH, OT MPSMO
710 TUIOCKOCTH, MEXAY MapaljieIbHBIMU TUIOCKOCTSMHU, MEXY CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

15. Teopema o Tpex neprneHAUKYISIpaX.

16. VYrox MexIy mpsMO# U MIOCKOCTHIO.

Tema. MHOrOrpaHHMKH U KpyIJible Te1a
1.  JIByrpauuslii yrou. JIMHeNHHbIH yroj AByrpaHHOIO yIia.
2. llepneHIuKyISIPHOCTb IIOCKOCTEHN, IPU3HAKU U CBOICTBA.
3. IlpsmoyroneHslii napannenenunen. Kyo.
4.  OproroHaibHoe MpoeKkTupoBaHue. Ilnomans OpToroHaaIbHON NPOEKLIUN
MHOT'OYTOJIbHHKA.

5. Ilonsatue MHOTOrpaHHUKa. BepmuHsl, pedpa, rpaHu MHOTOTpaHHUKA. PazBepTka.
6 MHororpanHsie yribl. Beinykibie MHOrorpanHuku. Teopema Ditnepa.

7. Ilpusma, e¢ ocHOBaHUS, OOKOBBIE peOpa, BEICOTA, OOKOBAast TOBEPXHOCTD.

8 [Ipsimas u HaknoHHas npusMa. [IpaBunbHas npusma.



9. TMupammna, ee ocHOBaHUE, OOKOBEIE pedpa, BEICOTa, OOKOBAs MOBEPXHOCTb.
[IpaBunbHas nupamuaa. TpeyrosibHas nupamMuaa.
10. VYceuéHnas nupamuia.

11. Cummerpus B npoctpancTse. [IpencraBienne o npaBUIbHBIX MHOIOTPAHHUKAX.

12. IentpanbHoe npoekTrpoBanue. M3o00paxeHnne npocTpaHCTBEHHBIX QUTYP.

Tema KoopauHaThl H BEKTOPHI
1. Bexkropsl. [IpsimoyronbHas cucteMa KOOPAUHAT B IPOCTPAHCTBE.
2. JlekapTOBBI KOOPAWHATHI B IPOCTPAHCTBE.
3. Koopmnate! BekTopa. CBsi3b MEXIy KOOPAWHATAMH TOYKH U BEKTOpA.
4.  CoHamnpaBieHHbIE, IPOTUBOIOJOKHO HAIlPaBIEHHBIEBEKTOPHI.
[IpoTHBOMIOJIOKHBIE BEKTOPBI.

5.  PaBeHCTBO BEKTOPOB.
6.  Momynb BekTOpa.
7.  PaccrosHue mexay Toukamu. KoopauHaTa cepetuHbl OTpe3ka.

5.4 KoMIieKT MaTepHaJioB AJs MPOMeXKYTOUYHOI aTTeCTAMH MO Pe3yJbTaTaM
OCBOCHUSA JUCHUIIJIMHBI
3aaHus Ul IPOMEXKYTOUHOM aTTeCTaIliH
«Anrebpay

1. Mara3uH 3aKymaeT IBETOYHBIE TOPIIKK 1O onToBoi IeHe 120 pyOmel 3a mTyKy ®
npojaer ¢ HaueHkoi 20%. Kakoe Hambosbliiee 4MCIO TaKUX TOPIIKOB MOXKHO KYIHTHh B 3TOM

Mmarasune Ha 1000 pyOeii?

2. 3agauy Nel mpaBunbHO pemnian 18 810 yenmoBek, 4To cocTaBiseT 57% BBITYCKHUKOB

ropojia. CKOJIbKO BCETO BBIIMYCKHUKOB B 3TOM ropojie?

3. Ha cuety Mammnoro Mo6mipHOTO Tesnedona Obu10 53 pybis, a mocie paroBopa c JIeHoi

ocTtasiock 8§ pyosei. CKOJIbKO MUHYT JJIWJICS pa3roBop ¢ JIeHO#, ecnu oHa MUHYTa pa3roBopa

ctout 2 pyoms 50 koneek?

4. Ha nmuarpamme moka3aHa CpeIHEMecsdHas TeMmIleparypa Bo3ayxa B MHMHCKE 3a KaKIbId
Mmecsn 2003 roga. Ilo ropuzoHTaIM yKa3bIBalOTCS MECSIbI, 10 BEPTUKaId — TeMIleparypa B

rpanycax Ilenscus. Kakoii u3 nernux mecsneB 2003 roga B cpenHeM ObLI caMbIM XOJIOIHBIM? B

OTBETE YKAXXHUTE CPEIHIOI0 TEMIIEPATypPy B 3TOM Mecslle, B rpanycax Llenscus.
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5. Ha pucyHKke >KUpPHBIMH TOUYKaMHU MOKa3aHO

4
CYTOLIHOC KOJINYCCTBO OCAaJKOB, BBIIIAJaBIIUX B / \ j




Kazanu ¢ 3 mo 15 c¢espans 1909 roga. [lo ropusoHTasn yKas3pIBAIOTCS YHUCIA Mecsla, IO
BEPTUKAIM — KOJIMYECTBO OCAJKOB, BBINABIIMX B COOTBETCTBYIOIIMHM JI€eHb, B MWJUIMMETpaXx.
JUig HarjasgHOCTU >KMpHBIE TOYKM HA PUCYHKE COEIMHEHBbl JMHMEW. Onpenenure 1mo pUCYHKY,
CKOJIbKO JHEH U3 JaHHOTO MEPUOJa BHINAAAIO0 OT 3 10 / MIJUIUMETPOB OCAJIKOB.

6. Ha pucynke mokaszan rpaduk aBmwkeHus aBToMoOWis mo Mapumpyry. Ha ocm abemucc
OTKJIaJpIBaeTCd BpeMs (B yacax), Ha OCHM OpAMHAT — MPONIEHHBI MyTh (B KHJIOMETpax).
HaiinuTe cpeHIO0 CKOPOCTh ABMKEHHS aBTOMOOUS Ha JaHHOM Mapuipyre. OTBET JaiTe B KM/4.
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7. Haitaure KopeHs ypaBHeHus 0881 -~
36+ =
8. Haiigute KopeHb ypaBHEHUS 6
9.
25x
Pemute ypaBHeHue x* 424 "Eciu ypaBHEHHUE UMEET 00Jiee OJJTHOTO KOPHS, B OTBETE
3aMUIIUTE OOJIBIITUN U3 KOPHEH.
10.
8x% +29x+c.

[Mpsmas YV = 5x + S gpngercs kacarenbHOl K rpaduky QyHKIIUHA Haiinure C.
11. Ha pucynke u3o6paxén rpaduk ¢pyukuu Y = f(X), onpenenéunoii Ha uarepsaie (—4; 8).
Haiinure cymmy Touek sxcrpemyma pynkuuu f(x).
¥ y=fix)

/‘




12. Ha pucyHke n300paxéH rpaduk Hekotopoit Gpyukuun Y = (x) (mBa myua ¢ oOmieit
HavanbHOM TOYKOM). [losb3ysick pucynkowm, Bbrumciure F(8) — F(2), rne F(X) — oxna wus
nepBooOpa3ubix pyHkimn f(X).
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13. HaiiiuTe 3Ha4eHNE BRIPAKCHUS Xt vt —dxt+4 npu x < 2.

14. HaiinuTe 3HaU€HHE BHIPAKECHUS ( v 13— ‘/7) ( V13 -+ \/7 )
1 5
5- -2 |:—.
15. Haitgure 3HaueHUE BBIPAKECHUS 3 21

Frnok — Fake
R:rHOK_—

o m ¥
16. Pelitunr R uHTepHET-Mara3uHa BBIUUCISETCSA 1O (hopmyse (K + 1)

0,02K

rIe Frox + 0,17 Mok — CPEIHSSA OICHKA Mara3wHa MOKYIATEISIMH, Iy — OICHKA
MaraswHa, JaHHas fKcrepTtamu, K — 4Yuciao mokymareneid, OIeHUBIIUX MarasuH. Haiinure
PEUTHHT MHTEPHET-Mara3uHa, €CJIM YHCJIO TMOKyNaTesel, OIEHUBIIMX Maras3uH, paBHO 49, ux
cpenHsis orieHka paBHa 0,88, a orieHka skcrepToB pasHa 0,38.

17. Hekotopasi koMIaHus MPOJACT CBOIO MPOIYKIHIO 1Mo 1eHe P = 600 py0. 3a eauHMUILy,
MepeMEHHbIE 3aTpaThl Ha TPOU3BOJICTBO OJHOU €AMHUIILI MPOAYKIIMU cocTaBisitoT V = 300 pyo.,
nocrostHabie  pacxoasl mpeanpustus f = 700 000 py6. B Mecsi. MecsuHas omeparioHHast
npuOBLIE peanpusatus (B pyossix) Beraucisiercs mo ¢popmyne g(q) = q(p — v) — f. Onpenenure
MECSYHBIH 00BbEM MpPOW3BOJACTBA ( (€OUHUI] TPOAYKIMH), TPH KOTOPOM  MECSJHAs
omepamnoHHas mpuosLTb peanpusatus oyaer pasaa 500 000 pyo.

_ —6
18. B TeneBu3ope  EMKOCTh  BBICOKOBOJBTHOTO  KOHJEHcCATOpa C=4-10 "o

6
R=28-10
[TapaniensHo ¢ KOHAEHCATOPOM MOJKIIOUEH PE3UCTOP C COMPOTUBICHUEM Om. Bo
BpeMs paboThl TeneBn30pa Hanpskenne Ha konaencarope Uo = 14 kB. Tocie BeIkIIOUCHHS
TeNeBU30pa HANpsUKEHHE Ha KoHJeHcaTope yObiBaer g0 3Hadenus U (kB) 3a  Bpewms,

U
t = atRClog, 20

ompenensieMoe BBIpOKCHHEM U (c), e ¢ =1,3— MIOCTOSTHHASL.
Omnpenenure (B KHJIOBOJbTaX), HauOOJbIIEE BO3MOKHOE HANPsHKEHUE HA KOHJIEHCATOPE, €CIU
MOCJIe BBIKIIOUEHUS TelieBu30pa mpouuio 83,2 ¢. OTBET JaiiTe B KUIOBOJIbTaX.

19. CmemaB 11-mponeHTHBIH W 72-TIPOLIEHTHBIA PAcTBOpPHI KUCIOTHI M A00aBuB 10 «kr
9uCTONM BOABI, Momyuniu 31-mpoueHTHbId pacTBOp KuciaoTel. Ecimu Obl BMecto 10 kr BombI
no6aBuiu 10 kr 50-POIIEHTHOTO PAacTBOPA TOM K€ KUCIOTHI, TO MOXYYHIU ObI 51-TIpOIEHTHBIN
pactBop KHUCIOTBl. CKOIBKO KuiIorpamMmoB 1l-mpomeHTHOro pacTBOpa HUCHOJIB30BANHM IS
MOJIy4eHUsI CMeCH?

20. JIBa memiexoAa OTMPABISIOTCS OJJHOBPEMEHHO B OJJTHOM HAIIPaBJICHUU U3 OJHOTO U TOTO
K€ MecTa Ha MpOryjiky mo amiee mapka. Ckopocth mepBoro Ha 1,5 KM/4 GoIbllle CKOPOCTH
BTOpOro. Yepes CKOIBKO MUHYT PacCTOSTHUE MEX Ty IelIexo1aMu craneT pasHbIM 300 meTpam?

21. JIee Opuraapl, COCTOSIIME U3 pabOYMX OJUHAKOBOW KBaNU(UKALWU, OJHOBPEMEHHO
Hayvally BBITIOJIHATH JIBa OJIMHAKOBBIX 3aKa3a. B mepBoii Opurane Obiio 2 pabouux, a BO BTOpOi
— 12 pabouux. Yepes 3 ans mocie Hadanda paObOTHI B MEPBYIO OpUTaay mepenuin 8 padouux u3
BTOpO# Opuranel. B urore o6a 3aka3za ObUIM BBIOJHEHBI OJHOBpEMEHHO. Haiinure, CKOIBKO
JHEH MoTpeOoBaIOCH Ha BHIMIOJIHEHUE 3aKa30B.



_ xXP4+25
22. Haiigute HanboJibIee 3HaueHue GyHKIUU X naorpeske [—10; —1].
23. Haiigure TOUKY MaKCHUMyMa bynkun Y — (2x —3)cosx —2sinx+5 :

T
TIPHHAUISKAIITYIO TIPOMEKYTKY ( ’ 5) '
24. Haiinute Touxymakenmyma ¢pynxmun Y — 05 3X7 — 7x+ 12Inx + 8.

2 : 2
25. a) PemmTe ypasHeHHC: logg (3% +5v/2sinx — 6cos’x —2) = x.

T
27, — —]
0) YKaXuTe KOPHH ITOTO YPAaBHECHHUS, TPUHAICIKAIINE OTPE3KY { 2

8 7.4 2 1 112=0.

26. a) Pemte ypaBHeHHE
0) YKaxuTe KOPHH 3TOTO YpaBHEHWUsI, IPUHAUICIKAIIAE OTPE3KY [log, 5; log, 11].
6cos?x —cosx —2

_ = 0.
27. Pemnte ypaBHEHUE V —Sinx

64
log, 512 <log, —.
x

28. Pemmte HEpaBEeHCTBO

x2—2x+2 3x+2<4x—1

2
29. Pemmite Hepapenctso: X — 2X x+1 X

V2422 <5.

30. Pemmte HEpaBEeHCTBO:

3agaHud JUisl IPOMEKYTOYHOM aTTeCTalluu
«I"eomeTpusi»

1. HaiiguTe miomaas 4eThIpeXyrojJbHUKA, BEPITUHBI KOTOPOTO UMCIOT KOOPJMHATBI
(8:0), (10;8), (2;10), (0;2). -

x _________

z\

0 2 Rewyd() ol

2. Ha xneruatoii Oymare ¢ kietkamu pazmepoM 1cm x 1 cm uzobOpakena tpameuus (Cm.
PHUCYHOK).

HaiinuTe ee momaas B KBaIpaTHBIX CAHTUMETPAX.

ey ers ng

3. Haiigure paaMyc OKpPYKHOCTH, BIUCAHHOM B M300paKCHHBI Ha pPUCYHKE

TpeyronbHuk ABC, cunTast CTOpOHBI KBaIpaTHBIX KJIETOK PaBHbIMHU 1. B




4. Ha kieruaroit 6ymare cvifasMep@™M KIETKH _cux e U300paKEH prr HaI/IIII/ITe

IIomajab 3aKpaliCHHOIr0 CEKTOopa. OtBer JIaiiTe B KBaJApaTHBIX CAHTUMCTPaX. |

pewyers pg

5. Ha xireruaroii Oymare ¢ pazmepom kieTku 1x1 m3o6paxen tpeyroasHuk ABC.
Haiigure nnmuny ero 6ucceKkTpuchl, MPOBEACHHON U3 BepLIUHBI B.
\

6. HaiinuTe momnans 4eThIpexyrojabHUKa, N300paKEHHOTO Ha KJIeTYaToi Oymare(c / B

pasmepoM kieTk 1 cMm x 1 cm (cM. puc.). OTBeT maiiTe B KBapaTHBIX CAHTUMETPAX.

petwyerz|pg

7. B tpeyronsnuke ABC yrox A pasen 60°, yron B pasen 82°. AD, BE u CF —
ouccekTpucsl, iepecekaromuecs B Touke O. Haitmure yron AOF. Otser naiite B rpazlyca'.

A J© pewyers. 2l 24

8. B tpeyronsauke ABC yron C pasen 90°, CH — Bricota, BC = 20, BH = 16. Haiinure
SinA..
4

£ B

paBHOOEAPEHHOTO

Yron npu  BepHIMHE, MPOTUBOJIEKAIIEH  OCHOBAHUIO
TpeyroiabHuka, paBeH 30°.bokoBas cropona TpeyroiabHuka paBHa 10. Haiiaure momans

C
AAA@,

9TOI'0 TPEYr'OJIbHUKA.



10.

Haiinute xopay, Ha koTopyto onupaercst yroi 30°, BIUCAHHBINA B OKPY>KHOCTb

paanyca 3.
: ? C
A BPE

OcTpple yrisl NpSMOYTOJIbHOTO TPEYTroabHUKA paBHBI 62° u 28°. Haiiaure yroa Mexmy
BBICOTOM M Me/IMaHOM, MPOBEICHHBIMU U3 BEPIIUHEI MTpsiMoro yria. OTBET JaifTe B rpagycax.

11.

12. TlepumMeTp TpeyroJibHUKa paBeH 76, a painyc BOUCAHHQ

i
ﬁ@m 8.
HaitauTe miiomaae 3T0ro TpeyroJibHUKA. <

A peu.lyers.pqug

13. Bo cKoJbKO pa3 yBeIu4YUTCsl 00bEM 1I1apa, eclid ero paauyc YBEJIUYUTh B TpU paza?

14. [ap Bnucan B muiauHap oobeMoM 42. Haiinure o0beM 1mapa.

15. B npaBWJIBHON MIECTUYTOJIBHOW IIpU3MeE , Bce pebpa KoTopoii
paBHBI 8,HAUANTE YrOJI MEXIY IPSIMBIMH | OTB¥CRdifré Bufpaychx.
FA  DyE,.
E D,
S
F ! 1
B
\ |
\ w
El __ 11D
& g @
F // /,/’

A r’)Bnuyera.p(p



16. B npaBuibHO# TpeyroapHoit mupamune SABC touka L — cepenuna pedpa AC, S —
BepmmmHa. M3Bectno, yto BC = 6, a SL = 5. Haiigure miomaas OOKOBOH MOBEPXHOCTH
MUPAMUJIBI.

3
4 pewyerspg
17. Haitnute o6bem V KoHyca, oOpasyromias KOTOporo paBHa 44 u HakJIIOHEHA K
TJI0CKOCTH ocHOBaHus o1 yriiom 30°. B otBete ykaxkure_V/m.

18. B mpsIMOYTOJIbHOM MapajuICIIEIUICIE AR CD A B C D) U3BECTHBI UTHHBI pedep: AB=3,
= 5{p = 32, HaliguTe 1uiomaapr CEYCHHS MapajljIesIeuIeia MIIOCKOCThI0, TPOXOasIIel Yepe3
Toukd A, B u C1.

19. lana npaBunbHas npusma ABCA1B1C1, y kotopoii ctoponsr ocHoBanust AB = 4, a
6okoBoe pedpo AA1 = 9. Touka M — cepenuna pedpa AC, a Ha pebpe AA1 B3sTa Touka T Tak,
gyro AT =5.

a) loxaxwuTte, uto miockocts BB1M nemut otpezok CiT nmomosam.
0) Ilmockocts BTCy nenut otpe3ok MB1 Ha naBe yactu. Haiinure niMHy MEHbIIICH U3
HUX.

20. OxpyxHocth ¢ neHtpom O mpoxoauT udepe3 BepmuHbl B u C Gosbiielt 60k0BOi
cTopoHbI npsimoyroibHoi Tpanenuu ABCD u kacaercs 6okoBoit croponsl AD B Touke T. Touka
O nexwut BuyTpu Tpaneuuu ABCD.

a) oxaxwure, yto yron BOC BaBoe Gomnbiie yria BTC.
0) Haiimure paccrosituue ot Touku T o npsmoii BC, ecnu ocHoBanus Tpanenun AB
u CD pagHsl 1 1 25 cOOTBETCTBEHHO.

5. MaTepuaibHO-TeXHHYeCKoe o0ecnedeHre KOHTPOJIbHO-0LIeHOYHbIX MepPONPHUATHIA

B mnpouecce ocBoeHuss mporpaMMbl y4eOHON IUCHMIUIMHBI «MaTeMaTHKay CTYIEHTbI
JOJKHBI UIMETh BO3MOYKHOCTh JIOCTYINA K AJIEKTPOHHBIM Y4eOHBIM MaTepHajaM, UMEIOLINMCS B
cBOOOJTHOM J10cTyTIe B cricTeMe MHTepHeT (3IeKTpOHHbIE KHUTH, TPAKTUKYMBI, TECTHI U Jp.).

Peanuzanuss mnporpamMmbl y4eOHOW JAWMCLUIUIMHBI IpENNojaraeT HaJludue Y4eOHOro
kabuHera maremaTuku Ayantopusi Ne 238 — «Kabuner mateMaTukn» «YueOHas ayAuTOpUs



JUIs TIPOBEICHUS 3aHATHI BCEX BMJIOB, IPEIyCMOTPEHHBIX OOpa30BaTEIbHONW MpOrpamMmon

(YpoxK,

MPAKTHYECKOE 3aHATHE, JTabOpaTOpPHOE 3aHSATHE, KOHCYIBTAIUS, JICKIHUI, CEMHHAP),

B TOM YHCJE€ TPYNNOBBIX W WHAWUBUIAYAIbHBIX KOHCYJIbTAlUWW, TEKYIIEr0O KOHTPOJS |
MPOMEKYTOUHOM aTTECTALUN.

Y4eOHbie cToNBI — 19 miT.
VYyebOnsle cTynbs — 38 mrT.
Kadenpa — 1 mr.

Jlocka 3-xamemenTanas — lmr
[Ipoexrop - 1 mir.

HoytOyx — 1 IIT.
[IpoexnoHHbIH 3kpan — 1 mr.

[TepeueHb MPOrpaMMHOTO 00ECIICUCHUS:
KasperskyEndpointSecuritymsonsneca — CranmaprasiiiRussianEdition. 1500-
2499 Node 1 year Educational Renewal Licence

Oneparnmonnasicucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

MicrosoftOffice ITpodeccronanbhbrit miroc 2007

Aymutopus Ne 239 - «VYueOHas ayauropus Jjisl TPOBEACHHUS 3aHATHH BCEX BHJIIOB,

MpelyCMOTPEHHbIX ~ oOpa3oBaTeNbHOM  mporpamMmoil  (ypokK,  MpakTUYECKOe  3aHsTHE,
nabopaTopHOoe 3aHSATHE, KOHCYNbTAllUs, JEKIUs, CEMUHap), B TOM 4YHCIE TPYNIOBBIX H
WHIUBUAYAIbHBIX KOHCYIbTAIUN, TEKYILIET0 KOHTPOJISI K TPOMEXKYTOUHOM aTTecTallun

YueOHble cToNbI — 24 mT.
VYyeOnble cTynbs — 48 mT.
Kadenpa — 1 mr.

Hocka 3-xanmemenTanas — lmr
[Tpoexrop - 1 mT.

HoytOyxk — 1 IIT.
[TpoekinoHHbIN 3KpaH — 1 mT.

Iepeuens nmporpammuoro obecrnedyenus: KasperskyEndpointSecurity ms
ousneca — Cranmaprusiii RussianEdition. 1500-2499 Node 1 year Educational
Renewal Licence

Omnepanmonnas cucrema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

Microsoft Office ITpodeccuonanpupiii miroc 2007

6. JIUTEPATYPA, B TOM 4YMCJIE JAOIOJHUTEJ/IbBHASI, U1 WHBIE

NCTOYHHUKH

5.

OcHoBHasi IMTEpPaTypa

AmumoB II.A. u np. Martemarnka: anreOpa W Hadajla MaTEMaTHYECKOTO aHAlM3a, T€OMETpPHsL.

Anrebpa 1 Hayalla MaTeMaTU4ecKoro aHanmsa (0a30Bbid U yrimyOneHHbIid ypoBHH).10—11 kimaccsl. — M.,
[Ipoceemenue 2018.

6.

Artanacsn JI. C., byryzo B. ®., Kagomnes C. b. u ap. MartemaTtuka: anreOpa u Havana

MaTeMaTHYecKoro aHanusa. I'eomerpus. I'eomerpus (6a30Bbiii 1 yriyOneHHbIH ypoBHHU). 10—11 ximaccel.
— M., IIpoceemenue 2019.

7.

Komsruan HO.M., Tkauesa M.B, ®enepoBa H.E. u ap. Maremaruka: anredbpa u Hayana

MaTeMaTHYECKOro aHanu3a. Anredpa M Hayala MaTeMaTH4ecKoro aHaiu3a (0a30BbIi M yriayOJeHHBIH
ypoBHH). 10 knacc— M., IIpocsemienue 2019.



8. Komsirun FO.M., TxaueBa M.B.,@eneposa H.E. m np. Maremartuka: anrebpa u Hayaia
MaTeMaTHYECKOro aHanu3a. AnreOpa M Hayala MaTeMaTH4ecKoro aHainu3a (0a30BbIA M yriayOJeHHBIN
ypoBHH). 11 xmacc — M., [Ipocsemienue 2019.

JlonoTHUTEIbHAA JIUTEPATypPa

O606pazoBannu BPoccuiickoit denepanuu:denep.3akonor29.12. 2012 Ne 273-03 (B pen.
®enepanpubix 3ak0HOB 0T 07.05.2013 Ne 99-@3, 0107.06.2013 No 120-®3, ot 02.07.2013 Ne
170-®@3, ot 23.07.2013 Ne 203-®3, 0125.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, 0105.05.2014 Ne 84-03, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-
@3, ¢ usm., BHeceHHbiMH DenepanpHbiM 3akoHOM OT 04.06.2014 Ne 145-@3, B pem. oT
03.07.2016, c u3m. ot 19.12.2016.)

[Tpuka3 MunncrepcrBa oOpazoBanust u Hayku P® ot 31 nmexabps 2015 r. N 1578 "O
BHECEHUU M3MEHEHUI B (eiepalIbHbIN rocy1apCcTBEHHBIH 00pa30BaTeIbHbIA CTAHIAPT CPEIHETO
oOuiero o0Opa3oBaHMs, YTBEP)KJIEHHBIM MNpUKa3oM MuHHCTEpCTBA 00pa3oBaHUA M HayKu
Poccuiickoit @eneparu ot 17 mast 2012 r. N413"

[Mucemo JlenaprameHTa rocyaapCTBEHHOW MOJMTHKHU B cpepe MOATOTOBKU PabOUMX KaapoB
u JATIO MunucrepctBa o6pa3oBanus U Hayku P® ot 17.03.2015 Ne 06-259 «Pexkomenganuu 1o
OpraHu3allii  TOJIy4eHHS cpenHero oOmiero oOpa3oBaHHMsl B Tpeienax  OCBOCHHSA
00pa3zoBaTeNbHBIX MPOTPAMM CPEIHEr0 MPOo(ecCHOHATLHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
oOuiero o6pazoBaHus ¢ y4eTOM TpeOOBaHUN (eepalbHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB W TOJIydaeMOW TNpOo(eccCHr WM CIEeMUAIBHOCTH CPEIHET0 MPOo(ecCHOHATEHOTO
00pazoBaHUM.

[IpumepHass ocHOBHasi o0Opa3oBaTeNbHAs MporpaMMma CpeaHero oOIero o0pa3oBaHUs,
o100peHHast perieHueM (eaepaTbHOTO  y4eOHO-METOIUYECKOT0 OOBEIWHEHHsI IO OO0IeMy
obpazoBanuio (mpotokoi ot 28 utons 2016 r. Ne 2/16-3).

bawmaxoe M.U., [vicanos LM .Metogndeckoe mocodoue misg moaroroBku k EIND.-M.,
2017

HNuTepHeT-pecypcebl
1. www. fcior. edu. ru(MudopmarmonHsie, TPEHHPOBOYHBIE K KOHTPOJIbHBIE MATECPUAIIDI).

2. www. school-collection.edu.ru (Eaunas kosutexiiuu udpoBbIX 00pa3oBaTeIbHBIX

pecypcoB). YueOHOE U3/1aHNe

3. Exponenta.ru http;//www.exponenta.ruKomnanusSoftlint. O6pazoBaTenbHBIIA

MaTeMaTU4YeCcKuil caiiT. MaTepuabl Ui CTYJCHTOB: 33/a4H C PEIICHUAMH,

CIPABOYHHUK T10 MaTEMAaTHKE, 3JICKTPOHHBIC KOHCYIIbTAIIHH.

I'azera «Martemaruka» M3narensckoro qoma «IlepBoe centsiopsivhttp://mat.1septemr.ru

MaremaTrKka B OTKphITOM KoJuiemkehttp://www.matematiks.ru

Math.ru. Maremarrka u o6pazosanue. Http://www.math.ru

Allmath:ru — Bca maremaruka B oqaom mectehtto://www.allmath.ru

EgWorld: Mup maremarnueckux ypasuenuithttp://egwjrld.ipmnet.ru

. Best aneMeHTapHas MaTeMaTHKA: CPEIHssA MaTeMaTHIeCcKass HHTEPHET-IIKOJIA.
http://www.bym math.net

10. Teomerpuueckwuii mopranhttp://www.neive.by.ru

11. T'paduku pynxuuit  http://graphfunk.narod.ru

12. JlupakTudeckue MaTepuabl o HHPOPMATHUKE U MaTEMATHKE.

http://comp-science.narod.ru

13. JIuckpeTtHas maremaTuka: anroputmsl (mpoekt ComputrAlgorithmTutor)

© © N s
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http://egwjrld.ipmnet.ru/
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http://rain.ifmo.ru/cat/

14. EI'D no maremartuke: MOAroTOBKa K TecTrpoBanutohttp://www.yztest.ru

15. 3amavyHuK s MOArOTOBKH K OJIMMITHAAaM o maTemarukehttp://tasks.ceemat.ru
16. 3anumMarenbHas MaTeMaTHKa — IIKOJIbHUKAM (OJMMITHA/IbI, HTPbI, KOHKYPCHI IO
maremaruke) http://www.maht-on-line.com

17. Wurepuetr — npoekt «3amaqumy» http://www.prodlems.ru

18. Maremaruueckue 31051 http://www.etudes.ru

19. Maremaruka on-line cripaBounast nHGOpMaIKs B MOMOIIb CTYICHTY
http://www.manhtm.hl.ru

20. Marematurka B IOMOIIIb IIKOJBHUKY U CTYICHTY (TECThI 10 Maremartuke online)
http://www.mathtest.ru

21. Matemaruka Juis MOCTyMaromux B By3sihttp://www.matematika.agava.ru

22. Maremaruka 1 iporpaMmmupoBanue http://www.mathhrog.narod.ru

23. MaTtemaTudeckue OJIMMITHAIBI M OJTUMITHAIHbIC 3aaaunhttp://www.zaba.ru

24. Caiit anemenTtapHoit Mmarematuku JImutpus [ymumna http://www.mathnet.spb.ru
25. Typaup ropoioB — MexyHapoIHAs MaTeMaTH4ecKast OJIMMITHAA JIIIs
mkopHUKOBOttp://Www.turgor.ru

26. PEIIIY EI'D - http://reshuege.ru/

27. OtkpsIThIi Oank 3amanuit ®UTTHU - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

DJEKTPOHHO-CIIPABOYHBIC CHCTEMBI:

1. DnekTpoHHO-OMOIMOTEUHAs] CUCTEMA «YHHUBEPCUTETCKass OMOMMOTEKa OHJIaH» — 0asa
JTaHHBIXYy4eOHOM, y4eOHO-METOIMYECKOW W HAyYHOW JIMTEPATYpPhIIIO OCHOBHBIM H3y4aeMbIM
mucturuirHam -http://www.biblioclub.ru

2. DnexTpoHHO-OmOmuoTeuHass cucreMa«lOpaiT»: komnekiusa — «JlereHmapHble  KHUTH
n koyeknusi CIIO — snekTpoHHBIE Bepcur ydyeOHOW M y4eOHO-METOMUYECKON JMTEPaTyphl -
www.biblio-online.ru

3. Hayuynas onektponnass OumbOmuoreka eLIBRARY.RU —  »sjektpoHHBIE  BepcHH
POCCHICKUX Hay4HO-TEXHUYECKUX sKypHaoB -http://elibrary.ru

4. Polpred.com O630p CMM - 3JeKTPOHHBIH apXWB MyOIUKaUid HHOOPMAreHTCTB
(KOJUIEKIIMU: BHEIHSSL TOProBiis, noautuka B PO u 3a pybesxxom; oOpa3oBanue, Hayka B PD u 3a
pyoexxom) - http://polpred.com

5. l'ocymapctBeHHass ~ wHpopMmanuoHHass  cucrema  «HarmmoHambHas — IEKTpOHHAS
Ooubimotreka» — (OHI DIICKTPOHHBIX BEPCHI MEUATHBIX HW3JIAHWMA, AJIEKTPOHHBIX PECYPCOB,
MYJIbTUMEIUIHBIX U3aHUH U JIp.- https://H30.pd

6. Dnexktponnass O6ubnmoreka TI'Y — 06a3a JaHHBIX HAy4YHBIX TPYIOB IpENOJIaBaTENeH-
https://elibrary.tsutmb.ru
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