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HHOACHUMTEJIBHAA 3AIIMCKA

[Iporpamma oO1ieoOpa3oBareabHON y4eOHOU MUCHUIUITMHBI «MareMaTuka» IpeIHa3HaueHa
JUTS U3y4eHUS] MaTEMATHKU B MPOQECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIUIX, PEATU3YIONINX
00pa3oBaTeNbHYI0 MPOrpaMMy CpeJHEro o0Imero o0pa3oBaHHs B MpeAeiax OCBOCHHS OCHOBHOMU
npodeccnoHanbHOM oOpaszoBarenpHOU Tporpammer (OITOIT) CIIO wa 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHUsl TMPH TOJATOTOBKE CICIHAIUCTOB CpeaHero 3BeHa Mo crenuanpHocTn 40.02.02 —
[IpaBooxpaHuTenbHas 1EATEIBHOCTb.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obimiero obpasoBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COACPKAHHIO M pe3yJbTaTaM OCBOCHHS yIeOHOW MUCIIUTUTHMHBI
«MaremaTiKa», U B COOTBETCTBUU C PekoMeHmanusMHu 10 OpPraHMU3alf¥ TOJYYCHHS CPEIHETO
obOmiero  o0Opa3oBaHMsI B  Tpelesiiax OCBOGHHS  00pa3oBaTeNbHBIX MPOrpaMM  CPEIHEro
npodeccrnoHalbHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C yueTOM TpeOOBaHMN
(denepalbHBIX TOCYIAPCTBCHHBIX 00pa30BATENBHBIX CTAaHAAPTOB M TIOJIYYaeMOW CICIHATBLHOCTH
cpenHero mpodeccuoHaIbHOr0 00pa3oBanus (MuckMo JlemapraMeHTa rocy1apCTBEHHOM MOJIMTHKU B
cdepe nmoarotoBku padounx kaapos u JI1O Munobpuayku Poccun ot 17 mapra 2015 r. Ne 06-259),
¢ yuetom I[lpumepHOl OCHOBHOI 0Opa3oBaTeIBbHON MPOrpaMMbl CpPEAHETO OOIIEero oOpa3oBaHUS,
0/I00peHHON pemieHreM  (enepaibHOTO  Y4eOHO-METOIUYECKOTO OOBEAMHEHUsT 1O oOIeMy
obpazoBanuio (mpotokos ot 28 utons 2016 r. Ne 2/16-3).

CopepxaHue IporpaMMBbl YIeOHOH JUCIMILTHHBI «MaTeMaTHKa»HAIPaBIICHO Ha JOCTHKCHHE
CHEAYIONIUX LeJIei:

UMETh TIPEJICTABICHUS O COITUAIBHBIX, KYJbTYPHBIX M HCTOPHYCCKUX (PAKTOpPaX CTAHOBJICHHUS MAaTEMaTHKH
(hopMHPOBaHKE JJOTHIESCKOTO, AITOPUTMHUIECKOTO U MaTEMATHIECKOTO MBIIIICHHS,

YMEHHE TPUMCHSITH TIOJTYICHHBIC 3HAHUS TP PEIICHUH Pa3IMYHbIX 33134,

MOJIyueHUE TPEJCTABICHUH O MaTeMaTUKe KaK 4YacTH  OOIIe4yesoBeYeCKOW  KyJIbTYpHI,
YHUBEPCAJIbHOM SI3bIKE HAayKH, IO3BOJIAIOIIEM OMNUCHIBATH M M3y4yaTh pEajbHbIE MPOILECCHl U
SIBJICHUS.

B nporpammy BKIIIOYEHO cOJiep>KaHuE, HampaBieHHOe Ha (OPMUPOBAHHE Y CTYIEHTOB
KOMIIETEHIINH, HeoOXomuMbIx mist kadectBeHHoOro ocsoenust OIIOIT CITO ma 06a3ze 0OCHOBHOIO
obmero o0pa3oBaHUs C TOJYYECHHUEM CpPEIHEro OO0mIero oOpa30BaHMs; MPOTPAMMBI TOJTOTOBKH
cnerranucToB cpennero 3BeHa (I1ITICC3).

B paboueii mporpamMme yueOHOW AuMCHUIUIMHBI «MaTeMaTHKa» OIKCHIBACTCS COJEp)KaHue
y4eOHOro marepuaina, mocie0BaTeIbHOCTh €r0 W3Y4eHHUs, TeMaTUKa MPAKTUYECKUX 3aHATUH, BUIbI
CaMOCTOSITENIbHBIX PalboT, pacmpesesneHue Y4eOHbIX YacoB € Y4YETOM cCHeHu(pUKA [POrpaMm
MOATOTOBKH CIIELIUATINCTOB CPEAHETO 3BEHA.

[IporpaMma MOKET HCHOIB30BATHCS JIPYTUMU TPO(ecCHOHANbHBIMU 00pa30BaTEIbHBIMU
OpraHM3alUsIMH, Peau3yIOIUMHU 00pa30BaTENbHYIO MIPOTrpaMMy CpeAHEro o01iero oOpa3oBaHUs B
npeaenax oceoeHuss OITOIT CITO Ha 6a3e 0CHOBHOT'O 00111eT0 00pa30BaHU.

Peanuzanus o6meoOpa3oBaTenbHOi yueOHON TUCHUIUIMHBL «MaTemMaTukay JI0NmycKaeTcs Kak
B 04yHOM (opmare oOyueHUs, Tak U B (opMare SIEKTPOHHOTO OOY4YEHHS] C HCIOJIb30BAHHEM
JMCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUH.

OBLIASA XAPAKTEPUCTHKA YUYEBHOMN JNCHUAIIJIMHBI
«MATEMATHUKA»

MaremaTuka sBhsercd (yHIaMEHTaJIbHOM 00IIeoOpa3oBaTenbHON  JUCHUIUIMHOW  CO
CJIO’KUBIIHMMCS YCTOMUMBBIM COJIEpPKAHUEM U OOLIMMU TPeOOBAHUSAMM K MTOATOTOBKE 00yUYarOIIUXCS.

B npodeccuonanbHbIX 00pa3oBaTeIbHBIX OPraHU3alMIX, PEATU3YIOLIUX 00pa3oBaTENbHYIO
nporpammy cpenHero oouiero oopasosanus B npegenax ocsoeHust OITOIT CITIO Ha 6a3e ocHOBHOTO
oOrmiero oOpa3oBaHusl, H3y4YeHHE MaTEMaTHKU UMEET CBOM 0COOEHHOCTH B 3aBUCUMOCTH OT MPO(UIIs
npoeccuoHaIbHOro 00pa30BaHUsL.

IIpu  ocBoennmn  cnenumanbHocTedt  CIIO  conuManbHO-?KOHOMHYECKOTO  MpOoQuIst
npoeccuoHaNbHOTO 00pa3oBaHMs MaTeMaThKa M3ydaeTcs Oosiee YriayOleHHO, Kak Mpo¢MIbHas
yueOHasi TUCIMIUINHA, YIUThIBAIOIIAs Cleln(UKY OCBaUBAEMBIX MPOPECCUl WIN CIeHUATbHOCTEH.



3TO BBIp@XAeTCsl B COJAEPKAHUHM OOYYECHHUs, KOJMYECTBE YAcOB, BBIJACISEMBIX HA M3y4CHHUE
OTHENBHBIX TEM TMPOrpaMMbl, TJIyOMHE WX OCBOCHHUS CTyJCHTaMH, OO0bEeME U  XapakTepe
MIPaKTUYECKUX 3aHATUH, BU/IaX BHEAYIUTOPHOM CaMOCTOSATENBHOM padOThl CTYIEHTOB.

OOmu1re e u3ydeHusi MaTeMaTHKU TPAJUIMOHHO PEATU3YIOTCS B YEThIPEX HAIPaBICHUSX:
1) oOriee npecTaBICHUE 00 HICSIX K METO/IaX MaTCMATHKH;

2) MHTEIUICKTYaJIbHOE PAa3BUTHE;

3) oBiajzeHKe HEOOXOMMBIMA KOHKPETHBIMHU 3HAHUSIMHA U YMEHHSMU,

4) BocnMTATEIILHOE BO3/ICHCTBHE.

[Ipodmnmmsanus neneld MaTeMaTHdeckoro oOpa3oBaHUsI OTPAKAETCS HA BHIOOpE MPHOPUTETOB
B OpraHu3aliy y4eOHOH esTeNnbHOCTH o0ydaromuxcs. st conuaibHO-3KOHOMUYECKOTo Ipoduien
npodeccuoHabHOTO 00pa3oBaHMs BHIOOp IeNiel CMeIlaeTcs B MparMaTHYeCKOM HallpaBJICHUH,
MIpelyCMaTpUBAIOIIEM YCWJIEHHE U pacIIMpeHue IMPUKIAJHOTO XapaKTepa HM3ydeHHs] MAaTeMaTUKH,
MIPEUMYILIECTBEHHON OpUEHTAllMM Ha aJITOPUTMHYECKUH CTWIb I103HABATEIbHOM JESTEIbHOCTH.
N3yuenne wmareMaTuku Kak TpodUIbHOM  00I1e00pa3oBaTeIbHOM  y4eOHOW  JAMCIMIUIMHEI,
yuuThIBaoLIeiicriennpuKy ocBauBaeMbIX cryieHTaMu cneunanbHoctu CI1O, obecnieunBaercs:
¢ BHIOOPOM pa3IUYHbIX MOX0A0B K BBE/IEHNIO OCHOBHBIX MOHATHU;
e GOpMUPOBAHHEM CHUCTEMBI  y4eOHBIX 3aJaHUl, oOecneunBalOImUX  APPEKTUBHOE
OCYILIECTBJICHHE BHIOPAHHBIX 1I€JIEBBIX YCTAaHOBOK;
e 00OTaIIeHNeM CIEeKTpa CTUJIeH y4eOHOM! NIeATENbHOCTH 3a CUET COTJIaCOBAHUS C BEAYIIUMHU
XapaKTepUCTUKaMH BHIOPAHHOM CIIelnaTbHOCTH.
[IpodunbHas cocraBisiomias oTpaxkaeTcsi B TpeOOBaHUSAX K MOATOTOBKE OOydaroluxcs B
YaCTH:
oO11el CUCTEMBI 3HAHUI: COJiepKaTeIbHbIE MPUMEPBI HCIIOJIb30BaHHS MAaTEMATHYECKUX
UJIeH ¥ METOJIOB B MPOGECCHOHATBHOM NEATETHHOCTH,
YMEHUI: pa3auuue B ypoBHE TpeOOBAHUH K CIOAKHOCTH IPUMEHSIEMBIX aJITOPUTMOB;
MIPAKTUYECKOTO UCIOJIb30BAHUS IPUOOPETEHHBIX 3HAHUI U YMEHUI: HHAUBHIYyaJIbHOTO
y4eOHOr0 OIbITa B MOCTPOEHUH MATEMATUYECKUX MOJIEJCH, BBIMOJIHEHUHN HCCIIE0BATENbCKUX
IIPOEKTOB.

Takum o0pazoMm, peanusanus coJep>KaHus y4yeOHOM AMCHMIUIMHBI OPHEHTUPYET Ha
MPUOPUTETHYIO POJIb HMPOLECCYAIbHBIX XapaKTEPUCTUK y4yeOHOUM pabOThl, 3aBUCSIIMX OT MPOduis
npodeccuoHaIbHOTO  O00pa3oBaHMsl, TIOJYYEHHUS  OIBITa  HCIOJB30BaHHWA  MaTeMaTHKUd B
COJIep)KaTeNbHBIX W MPO(PECCHOHAIBHO 3HAUYMMBIX CHUTYallUSIX IO CpPaBHEHUIO C (HOopManbHO-
YPOBHEBBIMU PE3yIbTATUBHBIMU XapaKTEPUCTUKAMU OOyUCHHUSI.

CopepxaHue y4eOHOW AUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU
CoJIepKaTelbHBIMU JIMHUSMU O0OyYCHHS] MaTeMaTHKE:

e anreOpanyeckas JIMHUSA, BKIIOYAIOIIAas CHUCTEMAaTU3allMI0 CBEICHUN O 4YHClaxX; H3y4yeHue
HOBBIX U 00OOIIEHHE paHee H3yYCHHBIX Olepanuii (BO3BEeIECHUE B CTEIECHb, W3BJICUCHUE KOPHS,
norapu(MUpPOBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC U OOpaTHbIe K HUM); U3yuye€HUE HOBBIX
BUJIOB UHCJIOBBIX BBIp@KEHUH U (GOpPMYJI; COBEPIICHCTBOBAHWE MPAKTHYECKUX HABBIKOB U
BBIYMCITUTENBHON KyIbTYphl, pPACUIUPEHHE W COBEPIICHCTBOBAHHE alreOpanyueckoro amnmapara,
chOpPMUPOBAHHOTO B OCHOBHOW IIKOJIE, WU €ro NPUMEHEHHE K pPEHICHUI0 MaTeMaTHYeCKUX H
MIPUKJIAIHBIX 33/1a4;

* TEOpPETUKO-(DYHKIIMOHATbHAS JIMHUS, BKIIOYAIONAs CHCTEMAaTU3allUI0 U  pacIIUpeHHe
CBeZIeHHI O (YHKIUSAX, COBEPIICHCTBOBaHHE TpadUuecKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMHU
UIesIMM M METOJaMU MaTeMaTU4YecKOoro aHajan3a B o00beMe, TO3BOJIAIONIIEM HCCIEA0BaTh
JJIEeMEHTapHble (QYHKIMM M pellarh, MPOCTEHIINEe TeoMEeTpuyeckue, (u3nueckue | Opyrue
MIPUKIIATHBIC 33]1a9H;

*JIMHUSI YpPaBHEHUW U HEPABEHCTB, OCHOBAHHAs Ha TMOCTPOEHUM U UCCIEI0BAHUU
MaTeMaTHYeCKUX MOJIENel, TepeceKarmasncs ¢ anreOpandeckodl M TeopeTUKO-(yHKIIHMOHATBLHOU
JTUHUSMHU U BKJIIOYAIOIIAsl Pa3BUTHE U COBEPIICHCTBOBAHME TEXHHUKHU aNreOpandecKux



npeoOpa3oBaHUil Ui pEIICHUs] YpaBHEHHH, HEpaBEHCTB M CUCTEM; (POPMHUPOBAHHE CIIOCOOHOCTU
CTPOUTh U MCCIEA0BATH MPOCTEHUIINE MATEMATUUYECKUE MOJIENN IPU PELICHUH NPUKIAIHBIX 3a/a4,
3a]1a4 U3 CMEXHbBIX U CHEIUAIbHBIX JUCLHUIUINH;

* reOMETpUYECKasl JIMHUSA, BKIIIOYAIOUIasl HarjsiHble IMPEJICTaBICHHUSI O IMPOCTPAHCTBEHHBIX
¢urypax m u3ydeHue MX CBOWCTB, (pOpMUpOBaHHE M pPA3BUTHE MPOCTPAHCTBEHHOIO BOOOpaKEeHUS,
pa3BUTHE CIMOCOOOB TEOMETPHUYECKHX H3MEPEHHid, KOOPAWHATHOTO M BEKTOPHOTO METOJOB IS
pelIeHns MaTeMaTH4YEeCKUX U MPUKIIAJAHbIX 3a/1a4;

*CTOXacTUYeCKas JIMHMS, OCHOBAaHHas Ha pa3BUTUM  KOMOMHATOPHBIX  YMEHUH,
MIPEJICTaBICHUIM O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX OKPYKAIOLIET0 MUpA.

Pa3znensl (Tembl), BKIIOYEHHBIE B COAEpKaHUE Y4€OHOW JMCUUIUIMHBI, SIBISAIOTCA OOLIMMU
Ui BceX mpoduield mpoPecCHOHATBHOTO 00pa30BaHUS M TPU BCeX 00beMax y4eOHOTO BpeMEHHU
HE3aBUCHUMO OT TOTO, ABJIIETCS JIM ydeOHas quciuiuinHa «Marematuka» 6a30Boil niu npouiIbHOM.

B npumepHBIX TeMaTHYeCKHX IJIaHaX MPOrpaMMbl yUeOHbII MaTepHuall MpecTaBiieH B (hopme
YepeayIoLerocs pa3BepThIBaHHUsI OCHOBHBIX COJEpPXKATENIbHBIX JTUHUM (anreOpanyeckoil, TEOPETUKO-
(YHKIIMOHAJIBHOW, YpaBHEHUIl M HEPAaBEHCTB, F€OMETPHUUECKOM, CTOXAaCTHUECKOM), YTO MO3BOJISIET
rMOKO MCHOJIb30BaTh MX PACIOJIOKEHHE M B3aUMOCBS3b, COCTABJIATh pabouMil KajeHIapHBIN IUIaH,
[0-pa3HOMYy 4depeaysi yuyeOHble Tembl (TJaBbl y4eOHMKA), YUYUThIBas MPOPHIb Mpo(eccnoHaTbHOTO
oOpazoBanus, cnenuuky ocauBaemoi crneuuaibHoctd CIIO, ryOMHy H3ydeHus Marepuaina,
YPOBEHb MMOATOTOBKH CTYAECHTOB IO MPEIMETY.

[Ipennaraemble B MPUMEPHBIX TEMATUYECKUX IJIaHAX pa3Hble 00beMbl Y1eOHOTO BPEMEHU Ha
M3Y4YEeHHE OJIHOM M TOW K€ TeMbl PEKOMEHIYETCSl MCIIOJIb30BaTh IS BBIMOJIHEHUS Pa3IMYHBIX
yueOHbIX 3afaHuil. Tem caMmbIM pasnuuus B TpeOOBaHUSX K pe3ylbTaTaM OOydeHHUs HpOSBITCS B
YpOBHE HaBBIKOB 10 PEIICHHUIO 3a/1a4 U OIbITE CAMOCTOSITEIbHON pabOoTHI.

N3yuenne oOmeoOpa3oBaTelbHOM y4e€OHOW IUCHUILIMHBI «MaTemMaThuka» 3aBeplIiaeTcs
MIOJIBEJICHHEM HTOroB B (hopMe HK3aMeHa B paMKaX IMPOMEXYTOYHON aTTeCcTalM CTYJIEHTOB B
nporecce ocBoeHuss ocHoBHoW OIIOIT CIIO ¢ momydeHueMm cpeaHero ooOmero oOpa3oBaHHS
(IITICC3).

B pazgene mporpammbr «ComepxaHue y4eOHOH MHCIUIUIMHBDY KYpPCHBOM BBIJENIEH Martepual,
KOTOPBIH IPH U3yYECHHH MAaTEMAaTHKH Kak 0a30BOM, TaK M IMPOGHUIBHON yUeOHOM MUCIUIUIMHBI, KOHTPOIIO HE
TTOIUIEXKHUT.

MECTO YYEBHOM JJUCIHATIJIMHBI B YYEGHOM ILIAHE

VYueOHas aucuuivinHa «MareMaTuka» SBISIETCS YY4EOHBIM MpPEeIMETOM 00s3aTeNIbHOMN
npeaMeTHou obmactu «Maremaruka u nadopmatukay GI'OC cpeaHero odiiero oopazoBaHusI.

B mpodeccrnonanbHbIX 00pa3oBaTeIbHBIX OPraHU3alUsAX, PEaTU3yIONINX 00pa30oBaTelbHYIO
nporpaMmy cpeasero oouiero oopasoBanust B npeaenax ocsoeHuss OIIOIT CITO nHa 6a3e 0CHOBHOTO
obmiero obpaszoBanus, yueOHas AucuuiiimHa «Marematuka» u3ydaercs B 0011e00pa30BaTEIbHOM
nukie ydebnoro miaana OIIOIT CIIO na 6a3e ocHOBHOrO OOIIero 0Opa3oBaHUsA C MOJyYECHHEM
cpennero oouiero oopazosanus (IITICC3).

B yueOnbix mnanax [IIICC3 yuebnas aucuuruinHa «MaTemMaTukay BXOIHUT B COCTaB OOIIMX
00m1e00pa3oBaTenbHbIX Y4eOHBIX AUCHUILIUH, (OPMUPYEMBIX U3 O0O0S3aTENbHBIX MPEeIMETHBIX
obmnacreit ®I'OC cpennero obuiero obpazoBanus, A crneruanbHocTeil CIIO cooTBeTCTBYMONIETO
npoduiis mpodeccuoHAIBHOTO 00pa30BaHMUS.

PE3YJIbTATHbI OCBOEHUA YUYEBHOM JUCHUIIIUHBI

OcBoenue COACPIKAaHUA y‘-IC6HOI71 JUCHUILIMHBI «MaTeMaTHKay obecrieunBacT JOCTHIKCHHUEC
CTYACHTAMHU CICOYIOIINX pPe3yibmanto6:

*IUYHOCMHBIX .

C(bOpMI/IpOBaHHOCTB HpeI[CTaBJICHI/Iﬁ 0 MAaTEMATUKC KaK YHUBCPCAJIbHOM A3bIKC HAYKH,
CpCACTBC MOACIINPOBAHUSA SIBIICHUHN U MpouecCCoOB, UACIAX U MCTOJJaX MATCMATHUKHU,



MOHMMaHWE  3HAYMMOCTM  MAaTEMaTUKUd  JJIs  HAy4yHO-TEXHMYECKOrOo  Mporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K 4YacTH OOIICUEIOBEUYECKON KyIbTyphl uyepe3
3HAKOMCTBO C HCTOPUEH Pa3BUTHS MAaTEMATHKHU, SBOJIOLUEA MATEMAaTUUECKUX UCH;

pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS], AJITOPUTMHUYECKOM
KYJIBTYPbI, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM st Oyaymiel mpodeccnoHaIbHOM
NEeSTENBHOCTH, JUISl TPOJIOIDKEHHS 00pa30BaHus U caM000pa30BaHMS;

OBJIAJICHUE MAaTEMATHUYECKUMHU 3HAHUSIMH W YMEHHSIMH, HEOOXOJWMBIMU B TOBCEIHEBHOM
KU3HH, JUISI OCBOGHHMS  CMEKHBIX  €CTECTBEHHO-HAYYHBIX  JUCHMIUIMH U JUCHUIUIMH
podecCHOHABHOTO IUKJIA, IS MTOJIydeHUsT 00pa30BaHUs B 00JIACTAX, HE TPEOYIONMUX YIrIIyOJIeHHOM
MaTeMaTH4eCKOU MOArOTOBKY;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM 4YHCJIE caMooOpa30BaHHIO, Ha
MPOTSHKCHUH BCEU KU3HH; CO3HATEIIHLHOE OTHOIIIEHHWE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO
YCHENTHOU MPOPECCUOHATTLHON 1 00IIECTBEHHOM JIEATETLHOCTH;

TOTOBHOCTh M CIHOCOOHOCTb K CAMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOM
NEeSITENHHOCTH;

TOTOBHOCTH K KOJUJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIIbHOM,
0OIIIECTBEHHO TI0JIE3HOM, Y4eOHO-UCCIIEI0OBATEIbCKOM, TPOSKTHOM U IPYTUX BUJIAX ACSITEIIBHOCTH,

OTHOIIIEHUE K TTPOPECCUOHATBHON NEATETHFHOCTH KaK BO3MOXHOCTH YJaCTHS B PEIICHUH
JIUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MTPOOIIEM;

* MemanpeomMemHubix:

YMEHHE CaMOCTOSITEIbHO OMNpeAeNaTh 1T JeATEIbHOCTH W  COCTABIATH  IUJIAHBI
NESITETHHOCTH; CAMOCTOSITEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh M KOPPEKTUPOBATH JIESATEIBHOCTD;
WCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JUISI JOCTHKEHHUS TOCTABIICHHBIX IEJIEH W peann3aluu
IJIAHOB JIEATENBHOCTH; BIOMPATh YCIIEUTHBIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

YMEHHE TPOAYKTHUBHO OOIIAThCSd U B3aUMOJAEHUCTBOBATH B IMPOLIECCE COBMECTHOM
NEeSITEeIbHOCTH, YYUTHIBATh MO3ZHMIMU JPYTUX YYACTHHKOB JAEATEIbHOCTH, A(PPEKTUBHO pas3periath
KOH(JIMKTHI;

BJIaJICHUE HABBIKAMHM  TO3HABATEIbHOM, Yy4eOHO-MCCIIENOBATEILCKOW W MPOCKTHOM
NeSITeNIbHOCTH, HaBbIKAMU pa3pelleHus Mpo0sieM; cliocOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
ITOMCKYMETOJ0B PELICHUs TPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3JINYHbIX METO/I0OB MO3HAHUS;

FOTOBHOCTb W  CIOCOOHOCTHh K CAMOCTOSATENbHOW  MH(OPMAlMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKIJIIOYash yMEHUE OpPUEHTHPOBATHCS B PaA3UYHBIX HCTOYHUKAX HH(popmarmu,
KPUTHYECKH OLEHUBAaTh M HHTEPHPETHPOBATh HMHPOPMAIMIO, [OIY4aeMyl0 U3 Pa3IMYHBIX
HWCTOYHUKOB;

BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHUE SICHO, JJOTUYHO W TOYHO H3J1araTh CBOIO TOYKY
3pEHHUs], UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPENICTBA;

BIIaJICHUE HaBBIKAMH MMO3HABATEIbHON peIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUN U
MBICIUTENbHBIX IMPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHMI, I'PaHUL] CBOETO 3HAHUSA W HE3HAHUS,
HOBBIX [I03HABATEJIbHBIX 3a/1a4 U CPEJICTB ISl UX JOCTUKEHUS,

L[EJIeYCTPEMJICHHOCTh B MOUCKAX W TMPUHSATHH pPEHICHHH, cOOOPa3UTEIIbHOCTh U WUHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH; CIOCOOHOCTh BOCIPUHUMATh KPAacoOTy U TAPMOHHUIO
MHUpA;

e npeomMemnpIx.

c(hOpPMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHKe KaK YaCTH MUPOBOM KYJIbTYPHI U MECTE
MaTeMaTUKd B COBPEMEHHOW IMBWJIM3AIMM, CIIOCO0AX OMHCAHMsS SIBICHUI peallbHOTO MHpa Ha
MAaTEeMaTHUYECKOM SI3bIKE;

chOpPMUPOBAHHOCTh MPEACTABIEHUH O MaTeMaTHUYeCKUX TMOHATHUAX KaK Ba)KHEHIIHNX
MaTeMAaTHYECKUX MOJENSX, MO3BOJIIONIMX ONUCHIBATh M M3Yy4aTh pPa3HbIE€ MPOLIECCHl U SIBJICHUS;
MMOHUMaHHUE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOEHUS MAaTEMAaTUUECKUX TEOPUIL;

BJIaJICHUE METOJaMHU JOKa3aTelbCTB M QJITOPUTMOB pELICHUSA, YMEHUE HX HIPUMEHSTh,
MPOBOJIUTH J0KA3aTEIbHbIE PACCYKJIEHUS B XOJI€ PEILICHUs 3a]1a4;

BJIaJICHUE CTaHJAPTHBIMM MPUEMAMH PELICHUS PpPAUUOHAIBHBIX W HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUIN W HEPABEHCTB, UX CHUCTEM;



HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YMCIIE IS IIOMCKA IIyTH PELICHUs U
MJUTFOCTPALIMY PELICHUS YPABHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTD MPEJCTABICHUH 00 OCHOBHBIX MOHATHIX MAaTEeMaTHYECKOTO aHAJIHM3a M MX
CBOMCTBAX, BJAJCHHE YMEHHUEM XapaKTepH30BaTh TMOBeAEHUE  (DYHKIMHA, HUCIOJIB30BaHHE
IIOJTY4ECHHBIX 3HAaHUM JIJIS ONIMCAHMS U AHAJIN3A PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMM MOHATHSIMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; c(pOpMHPOBAHHOCTH yYMEHHs pPACIO3HABATh T'€OMETPUYECKUE
burypel Ha depTexax, MOJEIAX U B PpPEATbHOM MHpE; NPUMEHEHHE W3YYEHHBIX CBOWCTB
reoMeTpuIecKkux Guryp u GopmMmys Aisi pemeHusi TeOMETPUUYECKUX 3a7ad U 3a/1a4 C MPAKTHYECKUM
COJIEpKAHUEM;

c(OPMHUPOBAHHOCTH TPEJCTABICHUI O TPOILECCax W SIBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHpPE, OCHOBHBIX  IOHATHAX
2JIEMEHTApPHOU TEOPUM BEPOATHOCTEH; YMEHUH HAXOJUTh M OLICHMBAThb BEPOSITHOCTH HACTYIUICHMS
COOBITMIM B MPOCTEHUIINX MPAKTUUYECKUX CUTYallUsIX M OCHOBHBIE XapaKTEPUCTHKHU CIy4ailHBIX
BEJINYUH;

BJIaJICHUE HABBIKAMU UCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IpPH PELICHUH
3a7ad4.

COJIEP)KAHUE YYEBHOM TUCITATIIMHBI

BBenenue
Marematuka B HayKe, TEXHHKE, OKOHOMHUKE, HWH(MOPMAIIMOHHBIX TEXHOJOTUSIX U
MpaKTUYeCKOW jaesTenbHOcTH. llemm W 3agaum  wW3ydeHUs MaTeMaTHKH TIPU  OCBOCHUU
cnenmansHocTed CIIO.
AJITEBPA

Pazeumue nonamus o uucie
enpie u pannoHanpHbIe yncia. JleficTBuTensubie uucia. Ilpubausicenuvle 8biuUCIEHUS.
Komnnexcnole uucia.

Kopnu, cmenenu u nozapughmut

Kopuu u crenmenu. KopHu HaTypaJibHOW CTENEHHM M3 4yucla U UX cBoilcTBa. CremeHu ¢
palMoOHANIBHBIMM IOKa3aTelnsiMU, HX cBoMcTBA. CTENEHM C JEUCTBUTENBHBIMM IOKAa3aTEIsIMU.
Ceoticmea cmeneHu ¢ OeticmeumenbHulM NOKA3Ameiem.

Jlorapugm. Jlorapudgm uyucaa. OcHoBHOE JorapuMuiecKoe TOXAECTBO. JlecaTuunbie u
HaTypayibHble norapudmsl. [IpaBuna neiictBuii ¢ norapudmamu. [lepexoa kK HOBOMYOCHOBAHHUIO.

IIpeoOpa3oBanue ajredpanmyeckux BbIpaxenuii. IIpeoOpa3oBanue palMOHAIBHBIX,
UppalMOHANILHBIX CTETIEHHBIX, MOKA3aTEeIbHBIX U JIOTapU(MUYECKUX BBIPAKEHUI.

Ilpakmuueckue 3anamus

Apudmernueckue ASUCTBUA HAJ YUCIAMU, HAXOXKICHHUE MPUOIMKEHHBIX 3HAYCHHI BEIMYUH
Y TIOTPEIIHOCTEHN BhIYMCICHUHN (a0COTIOTHON U OTHOCUTENHHOM ), CPAaBHEHNE YUCIOBBIX BHIPAYKEHHIA.

Brluucnenue u cpaBHeHHE KOpHEW. BbINoJIHEHHE pacueToB ¢ pauKalaMH.

Pemenne  uppanMoHaNbHBIX — ypaBHeHMH. HaxoxkneHue  3HaueHHMM — CTENEHen c
paroHanbHBIMU TIoKa3aTensiMu. CpaBHeHue crerneHeil. [IpeoOpa3zoBaHus BeIpaKEHUI, COIEPKaAIIIX
cTeneHu. Pemenne nokazarenbHbIX YpaBHEHUH.

Pemrenue npukiaaHbIx 3a1a4.

Haxoxnenue 3HadeHuii jorapudma Mo HpoM3BOJIBHOMY OCHOBaHHUIO. Ilepexon oT omgHOTO
OCHOBaHUS K Jpyromy. Berumcnenue wu cpaBHeHue JnorapudmoB. JlorapudmupoBanue u
MOTEHIMPOBAHUE BBIPAKEHUU.

[TpubnmkeHHbIe BBIYUCICHUS U PELICHUS IPUKIAIHBIX 3a/1a4.

Pemenue norapudmMudeckux ypaBHEHUU.

OCHOBBI TPUTTOHOMETPUH



OCHOBHBIC MTOHATUSA

Paguannas mepa yria. BpamarensHoe npwkenue. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC
4HCIIa.
OcCHOBHBbIE TPUTOHOMETPHYECKHE TOKAECTBA
®opmynsl npuseneHua. opmynsl cnoxenus. Dopmyinsl yaBoeHus Popmynsvt nOI0EUHHOZO
yena.
IIpeoOpa3zoBanus npocreifInX TPUTOHOMETPHYECKUX BbIPAKEHU I
[IpeoOpa3zoBanue CyMMbI TPUTOHOMETPUYECKUX (DYHKIMNA B IPOU3BEACHUE U IPOU3BEACHUS B
CyMMY. Buipadicenue mpueonomempuieckux yHKyuii uepe3 maH2eHc no108UHHO20 apeyMenma.
Tpuronomerpuyeckue ypaBHeHHsl 1 HEPABEHCTBA
IIpocreiimme TPUTOHOMETPUYECKHE YPaBHEHHA. [Ipocmeiwiue  mpuecoHomempuyecKue
HepaseHcmaa.
OO0paTHble TPUrOHOMeTpUYecKHe (PYHKIMH. APKCHUHYC, apKKOCUHYC, apKTaHI'€HC.
Ilpakmuueckue 3anamus
Pannanublii MeTO[ M3MEpEHHs YIJIOB BpalleHUs] U CBS3b C rpaaycHoil mepoil. OCHOBHbIE
TPUTOHOMETPUYECKHE TOXKJIECTBA, (OPMYNbI CIIOXKEHHs, YABOEHHUS, NpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUYECKUX byHKIMI B IIPON3BEJCHUE, npeoOpazoBaHue IIPOU3BEICHUS
TpUroHOMEeTpHueckux GyHKIuH B cymmyto [Ipocreifiiue TpUrOHOMETpPUUYECKHWE YpPaBHEHUS U
HEPABCHCTBA.

®YHKIIUHA, UX CBOMCTBA U TPA®UKHN

@®yuknun. O61acTh ONMpeAeIeHUs U MHOXKECTBO 3HaYeHUH; rpaduk (yHKIUH, TOCTPOCHUE
rpa¢ukoB QYHKIINHA, 3aTlaHHBIX PA3IMYHBIMHU CTIOCO0aMHU.

CpoiictBa  (QyHKuUMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OTIPAHUYEHHOCTb,
MEePUOIUYHOCTh. [IpoMexxyTKH Bo3pacTaHusi M yObIBaHMsI, HauOOJIbIlee M HaNMEHbIIEE 3HAYEHUS,
TOYKH 3KcTpemyMa. ['paduueckas untepnperanus. [Ipumepbl (QyHKIIMOHATBHBIX 3aBUCUMOCTEH B
pealIbHBIX Mpolieccax U sABIEHUSAX. ApudmeTndeckue onepayuu Hao gyukyuamu. CroscHasn ynkyus
(xomnosuyus). ITIoHSITHE O HENPEPHIBHOCTH (PYHKITHH.

Oo6partublie pynkuun. Odracms onpedenenus u 001acms 3HA4eHull 0OPAMHOU QYHKYULU.
I'paghux oopamnoti pynxyuu.

CrenenHble, MoOKa3aTejibHbIe, Jorapupmuyeckue U TPUroHoMeTpruyeckue QyHKIUM.
OoOpaTHble TPUTOHOMETPHYECKHEe (PYHKIIMU

Onpenenenust GyHKUUH, UX CBOICTBA U rpauKH.

IIpeoOpazoBanus rpadukoB. IlapannenbHblii NEpeHOC, CHUMMETpUS OTHOCHTEIBHO OCEH
KOOpJIMHAT U CUMMETPHS OTHOCUTEJILHO Hadyajla KOOPAMHAT, CHMMETPHsI OTHOCUTEIBHO IPSIMOU Y =
X, PacCTSKEHUE U CKATHE BJIOJIb OCEM KOOPAMHAT.

Ilpakmuueckue 3anamus

IIpumepbl 3aBHCMMOCTEM MEXIY IE€PEMEHHBIMH B pPEAIbHBIX IpPOLIECCaX W3 CMEKHBIX
mucuuiuinH. Onpenenenue QyHkiuid. Iloctpoenue m urenue rpadukos ¢yHkuuit. MccnenoBanue
¢ynkuuu. CBoiicTBa JIMHEHHOM, KBaIpaTHYHOM, KyCOUHO-IMHEHHON U ApOOHO-TMHENHON (YHKIUI.
HenpepsiBHble U nepuoanyeckue (ynkuuu. CBoiicTBa M rpaduku cuHyca, KOCHHYCa, TaHT€HCa U
koTaHreHca. OOpaTHble (yHKIMM M uX Tpapuku. OOpaTHblE TPUTOHOMETPUYECKHE (PYHKIUH.
IIpeobpazoBanus rpaduka GyHkuu. ['apmMmoHnyeckue konedanus. [IpuknagHsie 3anaun.

IToxa3zarenbHele, JorapupmMuyecKkrue, TPUroHOMETPUUYECKHE YPaBHEHUS U HepageHcmad.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBaTeIbHOCTH. CnocoObl 3aJlaHHs M CBOMCTBA YHCIIOBBIX MOCJIEIOBATEIBHOCTEH.
Iouamue o npedeﬂe nocne008amenlbHOCHIU. Cyu;ecmeoeaHue npedeﬂa MOHOMOHHOU OZPCIHulleHHOIZ



nociedosamenvhocmu. ~ CyMMHpOBaHHE  TIOCIEAOBaTeNbHOCTEH.  beckoHewHo — yObIBaromas
FEOMETPHUYECKAs IIPOIPECCHS U €€ CyMMaA.

IpousBoanas. IlonstHe O NPOM3BOJHONH (PYHKIMH, €€ TEOMETPUYECKUH U (U3UUECKUI
CMBICII. YpaBHEHHME KacaTedbHOH K Tpaduky ¢yHKkuuu. IIpow3BOgHBIE CYMMBI, Pa3HOCTH,
MPOU3BEJICHUS, 4YacTHbhIC. [IpOM3BOJHBIE OCHOBHBIX dJeMEHTapHbIX (yHkumii. Ilpumenenue
MIPOM3BOJIHOM K HCCICIOBAaHUI0 (YHKIUKA W TIOCTPOCHUIO TpadukoB. [Ipouzsoonvie 0Opamuoll
@YHKYUU U KOMNO3UYUU DYHKYUU.

[IpuMepsl HMCHOJIB30BaHUS IPOU3BOJHOM Ul HAXOXKJEHUS HAWIYYIIEr0 pELICHHUS B
NPUKIAJHBIX 3ajadyax. Bropas mnpou3BojaHas, €€ TIeOMETPUYECKUH U (QU3NYECKHIl CMBICIH.
HaxoxpaeHnue ckopocTH Ajisi mpouecca, 3alaHHoro (popmynnoi u rpadukom.

IlepBooOpa3nasi u uHTerpaj. [IpuMeHenune ompeneIeHHOTO WHTErpaja JJis HaXOXKJICHUS
wiomaau KpuBoJuHeiHoN Tpanenuu. Popmyna Herorona—IJleitOnuna. [lpumepsl npumeHeHus
MHTErpana B (pU3uKe U FeOMETPUH.

Ilpakmuueckue 3anamus

UucnoBass  MOCIENOBAaTENbHOCTb,  CIIOCOOBI €€  3aJaHusl,  BBIYMCIEHUS  YJIECHOB
nocnenosarensHocTd. llpenen mnocnenoBaTenbHOCTH. beckoHeuHO yObIBarolasi reomMeTpuyecKkas
IIPOTpECCHsL.

[Ipon3sBonHasA: MEXaHUUYECKUN U T€OMETPUYECKHAN CMBICIT IIPOU3BOJHOM.

VYpaBHeHue kacaTenbHOM B oOmieMm Buzae. [lpaBuna u Qopmynsl  auddepeHnnpoBaHus,
TablMlla TPOU3BOJAHBIX dJeMeHTapHbIX ¢yHKuud. lccnegoBanue (QyHKIMM C  [TOMOIIBIO
npou3BoHON. HaxokneHue HanOOJbIIEro, HAUMEHbBIIErO 3HAYEHMs] U SKCTPEMalIbHBIX 3HAYCHHH
GyHKIMH.

Hurterpan u mepBooOpaszHas. Teopema Hprorona—IJleitonnma. [IpuMeHenne wHTErpaga K
BBIUUCJIEHUIO (GU3NUECKUX BEJINYMH U IUIOMAAEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus M CHCTeMbl ypaBHeHMid. PannoHanbHble, HppAlMOHANIBHBIE, TTOKA3aTEIbHbIEN
TPUTOHOMETPUYECKNE YPABHEHUS U CHCTEMBI.

PaBHOCHUITBHOCTH ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMbl HMX peHieHus (pa3IoKeHWE Ha MHOXHUTENIH, BBEJIECHUE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, rpadMuecKuii METO).

HepaBencrBa. PaninoHansHble, HppallMOHAIbHBIE, TOKA3aTENIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.

Hcnoab3oBanne CcBOMCTB M rpapukoB (YHKUMA NpPpH pelleHMH YpPaBHEHUH U
HepaBeHcTB. Merton wuHTepBanoB. M300pakeHHMe Ha KOOPAWHATHOM IJIOCKOCTH MHOXECTBA
peuieHui ypaBHEHUH U HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaomuwie 3a0auu

[IpuMeHeHre MaTEeMaTUYECKUX METOJOB JJId pELIEHUs COJEp)KAaTeNbHbIX 3ajJa4 W3
pa3IMYHbIX 00JIacTel HAYKU U MIPAKTUKU.

WNHurtepnperauus pe3yapTaTa, y4eT peajbHbIX OTPAaHUYECHUI.

Ilpakmuueckue 3anamus

Kophu ypaBHenuil. PaBHocuinbsHOCTS ypaBHeHuil. [IpeoOpa3zoBanue ypaBHEeHU.

OcHoBHBIE IPHEMBI PELICHNS YpaBHEHUN. PellieHne cucreM ypaBHEHHH.

Hcnonb3oBanue cBOMCTB U rpaduKoB (GyHKLUH JUTS PEIICHUs] ypaBHEHUH 1 HEPAaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEHA
DJIeMeHTbl KOMOMHATOPUKH
OcHOBHBIE TOHATUS KOMOMHATOPUKH. 3ajaud Ha TMOJACYET YWCIa  pa3MeLIeHUH,

NEePEeCTaHOBOK, couyeTaHui. Pemenue 3amad Ha nepebop BapuantoB. Popmyna OuHoma HeroToHa.
CBoiicTBa OMHOMHMHANBHBIX K03 durmenton. Tpeyronsuuk [Tackans.



DJIeMeHTBI TeOPUH BepOSTHOCTEH

CoObiTHe, BEPOSTHOCTH COOBITHS, CIIOKEHHE W YMHOXKEHHE BeposTHOcTeH. [lonamue
oHe3asucumMocmu coobimuil. JJuckpemuas cayyaiinas eeiuduna, 3aKkon ee pacnpeoenenus. Jucnogule
xapakmepucmuku OUCKPeMHOU CLyYatiHou eenudunsl. Ilonamue o 3akone 60abUUX YUCer.

DJIeMEeHTbI MATEMATHYECKOH CTATHCTUKH

[IpencraBnenue AaHHBIX (TAOMMIBI, TUATPAMMBI, TpadUKH), 2eHepalbHAsi COBOKYNHOCHDb,
8blOOpKa, cpeonee apupmemuueckoe, meduana. Ilowamue o 3adauax mamemamuyecKou
CMamucmuxu.

Pewenue npakmuueckux 3aoau ¢ npumeneHuem 8eposmHOCMHbIX MEmMooo0s.

Ilpakmuueckue 3anamus

Ucropusi pa3BuTHs KOMOWHATOPUKH, TEOPUU BEPOATHOCTEH M CTATUCTUKU M WX POJIb B
pasnUuHBIX cepax dYeIOBEUECKOW IKH3HenesTeNbHOCTH. IIpaBmia kxomOMHaATOpUKH. PerneHue
KOMOMHATOPHBIX 3a7a4. Pa3menienus, coueTanus U nepectaHoBku. bunom HeioToHA M TpeyrobHUK
[Tackans. [Ipukiagaeie 3agaum.

Kitaccnueckoe omnpeneneHne BEpOSITHOCTH, CBOWMCTBA BEPOSITHOCTEH, TeOopemMa O CyMMeE
BeposiTHOCTeH. Briuncinenue BepositHocTed. [Ipukmanabie 3amaun. IlpeacraBieHne 4YMCIOBBIX
naHHbIX. [IpuknagHeie 3a1a4uu.

I'EOMETPUA

[IpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

B3anmHOe pacnosokeHue IBYX MOpPsIMBIX B MpocTpaHcTBe. llapamienbHOCTh TpsAMOM U
mwiockoctd.  [lapamnensHOoCcTh  TIOCKOCTEW. llepneHIUMKYIIpHOCTH MNPSIMOM M IJIOCKOCTH.
[lepieHaAuKyYISIp ¥ HAKIOHHAA. YTOJ MEXKAY NPAMOM M TUIOCKOCThIO. JIByrpaHHbId yroi. Yroi
MeX Ay IIocKoCcTAMU. [lepneHInKyIIpHOCTh ABYX ITIOCKOCTEH.

I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapaJUICNIbHBIM MEPEHOC, CUMMETPUS
OTHOCHUTEINILHO IUIOCKOCTH.

[MapannensHoe mpoekTupoBanue. Ilnowaos opmoeonanvuol npoekyuu. V3obpaxeHnue
MIPOCTPAHCTBEHHBIX (DUTYD.

MHoOrorpaHHuKH

Bepmunbl, pedpa, rpanu MHOTOrpaHHUKaA. Pazeepmka. Muozozpannsie yenvl. Buinykivie
MHo2oepanHuku. Teopema Dunepa.

[Tpusma. [psamas u raxionnas npuzMma. [Ipasunenas npusma. [apannenenunex. Kyo6.

ITupamupa. [IpaBunsHas nupamuaa. YceueHHas nupamMua. Terpasap.

CummMmerpuu B KyOe, B mapajieNnenumnesie, B Ipu3Me U mupamMmue.

Ceuenust Ky0a, MPU3MBI U TUPAMUJIBI.

[IpencraBienue o MpaBUILHBIX MHOTOTPAHHUKAX (TE€Tpadape, Kyoe, OKTarape, 10AeKadape U
HKOCadIpe).

TeJia M NOBEPXHOCTH BpallleHUsI
Hunuuap u koHyc. YcedueHHbIH KOHyc. OCHOBaHUE, BbICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yromiasi, pazBepTka. OceBble CeUeHHsI U CEUECHUs, apasliebHble OCHOBAHMIO.
Hlap u cdepa, ux ceuenus. KacarenbHas I1ockocTs K cdepe.

HN3mepenus B reomerpuu
O6mwem u ero uzmepenue. urerpansHas gopmyna obvema.

dopmyssl 00beMa Kyda, MPsIMOYTOJIbHOTO NTapaliesenumneia, Ipyu3Mel, LumHApa. Dopmysibl
o0beMa nmupamMupl 1 KoHyca. @opMyiibl IIIONIAAM TOBEPXHOCTEH IMIIMHAPA U KoHyca. DopMyibl



o0beMa 1mapa u mionaau chepsl.
[Tono6ue Ten. OTHONICHUS TUIOMIACH MOBEPXHOCTEH 1 00HEMOB TOIOOHBIX TEL.

KoopauHatbl ¥ BEKTOPHBI

[IpsimoyrosnpHas (IekapToBa) cHUCTEMa KOOPAMHAT B MpocTpaHCTBE. PopMyia pacCTOSIHUS
MEX]ly IBYMsI TOUKaMHU. Y paBHEHUS CPEPBI, NIOCKOCMU U NPAMOU.

Bextopel. Monyne Bekropa. PaBeHctBo BekTopoB. Cii0kKEHHE BEKTOPOB. YMHOXEHHE
BEKTOpAa Ha 4ucio. Pa3nokeHWe BEKTOpa MO HalpaBICHUAM. YTOJ MEXKIy JBYMs BEKTOpPaMHU.
[Ipoekuus BexTopa Ha ocb. KoopauHaTel BekTopa. CKalsipHOE POU3BEACHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEIICHUH MAaTEMaTUYECKUX W IPUKIAIHBIX
3a1a4.

Ilpakmuueckue 3anamus

[Ipu3Hakn B3aMMHOIO pacCHOJIOKEHHS MPAMBIX. YTOld MeXAy MNpsAMbIMA. B3anMmHoe
pPacIoJIOKEHNE NPSMBIX U IUIOCKOCTEH. IlepneHuKynsp M HaKIOHHAs K IJIOCKOCTH. YTOJ MEXIY
IPSIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMHOM PAaCIIOJIOKEHHH MPSMOM M INIOCKOCTH. Teopema o
Tpex NEPIEHANKYIIAPaXx.

[Ipu3Haky m CBOMCTBA MapajUICNIbHBIX M IEPHEHIUKYISIPHBIX INTOCKOCTEH. PaccrosiHue ot
TOYKH JI0 IUIOCKOCTH, OT HPSIMOM [0 IIOCKOCTH, PAaCCTOSTHUE MEXIY IUIOCKOCTSAMH, MEXITY
CKPEILMBAIOIIUMUCS TPSIMBIMU, MEXAYIIPOU3BOJIBHBIMU (PUTYpaMU B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAHME U €ro CBOWCTBA. Teopema o niowaou OpmocOHANbHOU
npoekyuu MHo20y201bHuKka. B3auMHOe pacrosnokeHne NpoCTPaHCTBEHHBIX (QUTYD.

Paznuunble  Buael  MHOTOrpaHHukoB. Mx  u3oOpaxenus. CedeHus,  pa3BEepTKU
MHOTrorpaHHukoB. Ilnomane moBepxHocTu. Buapl cummerpuii B mpoctpaHcTtBe. CHMMeETpUs Tel
BpallleHUs] U MHOTOI'PaHHUKOB. Bbruncrienue miomanei 1 o0beMoB.

Bekrtopel. JleiictBusi ¢ BekropaMu. JlekapToBa cHCTeéMa KOOPAWHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYXHOCTH, cepbl, IIOCKOCTH. PaccTosiHne Mexay Toukamu. JISHCTBUS C BEKTOpaMH,
3aJaHHBIMHM KoopauHaTamMu. CKalsipHOE MPOU3BEICHHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSAMOU U
miockocTy. Mcnonp30BaHne BEKTOPOB P JOKA3aTEIIBCTBE TEOPEM CTEPEOMETPHUH.

JUia BHEAyIUTOPHBIX 3aHATHM CTyJEHTaM HAapsALy C PEIIEHUEM 3a7ad U BBIIOJHCHHUS
IIPAKTUYECKUX 33aJaHUH MOXHO NPEIIOKUTh TEMbl HUCCIENI0BATEIbCKUX U pedepaTuBHBIX padoT, B
KOTOPBIX BMECTO CEpUH OTIENbHBIX MEJIKHMX 3aJa4 M YIOPAKHEHUH MPENIaralorcs CHOKETHBIE
3aJjaHud, TpeOyroIue AIUTEIbHON paboThl B paMKaxX OJHOM MaTeMaTH4ecKO cuTyallMu. OTH TEMbI
MOTYT OBITh KaK MHAMBHYalIbHBIMH 33JJAHUAMHU, TaK U I'PYNIIOBBIMH 11 COBMECTHOTO BBIIOJHEHMS
UCCIIEIOBAHUS.

TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanuzanuu coaepkanusi o0IIe00pa30BaTENbHON YIEOHOU AUCIUILTHHBI «MaTemMaTrukay
B mpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO 00IIero 0Opa3oBaHUS C MOJy4YECHHEM
cpennero obmero o6pazoBanus (IIIICC3) makcumanbHas ydeOHas Harpyska OOyYaromMXcs IO
cneruanbHocTsIM  CIIO  conmanbHO-3KOHOMHYECKOTO mpoduiisd, cocraBisieT—284 uyaca, U3 HUX
aynuTopHas (00s3aTenbHas) yueOHas Harpyska oOyyaromuxcs —190 yacoB, Bkitouast JieKuu (Ypoku)
— 56 yacoB, mpakTHueckue 3aHATHs — 134 yaca, BHeayJUTOpHAs cCaMOCTOsITeNIbHAsT paboTa CTY/I€HTOB
— 94 gacos.

TemaTrnyeckuii njian

IIpo¢punis npodeccnoHaTLHOr0 00Pa30BaAHUA:
COLUAIBLHO SKOHOMUYECKHU I

Copepxkanne o0yueHns Crnenuansaocts CI1O: 40.02.02 — [IpaBooxpaHuTeIbHAS
JeSITeIbHOCTh

AyIHMTOPHBIC 3AaHATHS

Jlexuuu (ypokn) | mpakTuueckne |  uroro




3aHATHA
Beenenne 1 2 3
Anrebpa
Pa3BuTHe nonsATHs 0 Uncie 2 2 4
KopHu, crenenu u orapudmer 6 14 20
OCHOBBI TPUTOHOMETPUH 4 10 14
OyHKIMK U rpaduKu 2 10 12
YpaBHEHMSI U HEPABEHCTBA 2 10 12
Hauana MaTEMaTU4ECKOTO 6 14 20
aHAIN3A.
WuTerpan u ero npyuMeHeHue 6 14 20
KombunaTopuka 5 10 15
DneMeHTHl TEOPUH BEPOSITHOCTEN 7 12 19
¥ MaTeMaTH4YeCKON CTaTUCTHKU
I'eomerpus
[Ipsmple ©  TUIOCKOCTH B 5 12 17
MIPOCTPAHCTBE
MHororpaHHHUKH. 5) 10 15
Tena n NTOBEpXHOCTH BPAILIEHUS
KoopaunaTsl 1 BEKTOPBI 5) 14 19
Hroro 190
BHeayauTopHasi caMocTosiTeIbHAsi padoTa
y 94
IIpomesicymounan ammecmayusn é popme 3K3amena

Bcero \ 284

XAPAKTEPUCTHUKA

OCHOBHBIX BUAOB JEATEJIBHOCTH CTYJIEHTOB

Conep:xkanue 00y4eHust

XapakTepucTHKAa OCHOBHBIX BU/IOB 1eITeJIbHOCTH CTY/IEeHTOB
(Ha ypoBHE Y4eOHBbIX e CTBHIl)

BBeaenue

O3HakOMJIEHHE C pOJBI0 MaTEeMaTHKHM B Hayke, TEXHHKE,
SKOHOMHUKE, WH(GOPMAIMOHHBIX TEXHOJOTHUAX M IPaKTUYECKOU
JEeITEILHOCTH.

O3HakoMJIEHUE C LENSIMU U 33/1a4aMUi U3Y4YEeHHS] MAaTEMATUKU [IPU
ocBoeHnHu cnenuanbHocreil CI1O

AJITEBPA

PasBurtne nousiTus
0 YHcJIe

Brinonnenne apudmernyeckux ASMCTBUM HAJ YUCIaMU, COUeTast
YCTHBIE U TUCBMEHHBIE IPUEMBI.

Haxoxaenue npuOImKeHHbIX 3HAYSHUH BEIMYUH U
MOTPEIIHOCTEH BIUMCICHH (a0COMOTHOM U OTHOCUTENBHOM);
CpPaBHEHUE YUCIIOBBIX BBIPAKECHUM.

Haxoxaenue omubok B mpeoOpa3oBaHUSX M BEIUUCICHUIX
(OTHOCHTCS KO BCEM IMMyHKTaM MPOTPAMMBI)

Kopnu, crenenn, jgora-
pudmbI

O3HakoMJIEeHHE C TIOHATHEM KOpHSA N-H CTENEHH, CBOWCTBAMU
paIuKaIoOB U ITpaBUJIaMH CPAaBHEHUSI KOPHEM.

@OopMyIMpOBaHUE OIPEAEICHUS] KOPHS U CBOWCTB KOpHEH.
Bblunicienne W cpaBHEHHE KOpHEW, BBINOJHEHHME MNPUKUIKU
3HAUEHUS KOPHSL.

[Ipeobpa3zoBaHre YHUCIOBBIX U  OYKBEHHBIX  BBIPAKECHHUH,
COJZIEpIKALUX PATUKAIIbI.




BrimonHenue pacyeToB no Gopmyiiam, COAEpKaIIUM PaIUKabl,
OCYIIECTBIISISI HEOOXOAMMBIE TTOACTAHOBKHU M MPe0Opa30BaHMUI.
OnpeneneHre paBHOCWIBHOCTU BBIPQKEHUM C pajuKalaMu.
Pewienne nppaliuOHaIbHBIX YPaBHEHUM.
O3HakoMJIeHME C TIOHATHEM CTENEHUM C JCHCTBUTEIbHBIM
IIOKA3aTENEM.
Haxoxnenue
HE00X0IMMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchIBaHUE KOPHS N-H CTENEHM B BUJIE CTENEHU C JPOOHBIM
MoKa3aTeJieM U Ha000poT.
DopMyIMpOBAHNE CBOMCTB CTEIEHEW. Brruncienue creneHen c
palOHAIBHBIM IIOKA3aTEJIEM, BBIIIOJHEHUE NMPUKHUIKU 3HAYCHUS
CTEIIEHU, CPABHEHHE CTEIICHEH.
[IpeoOpa3oBanrie  4YMCIOBBIX U  OyKBEHHBIX  BBbIpaXKEHHII,
coAepXKalux  CTENEHW, NpUMEHss  CBOMCTBAa.  Pemienue
IIOKA3aTeJIbHBIX YPABHEHUM.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEW U CTETIEHEN NpU
BBIYNCIICHUN CPEIHUX, JIEJICHUH OTPE3Ka B «30JI0TOM CEYEHUN.
Pemrenne nmpukiaaHbIX 3a4a49 HA CIOKHBIE TPOLIEHTHI

3HA4YCHUI CTEIICHHU, UCIIOJIb3Ys pu

IIpeoOpa3oBanue
ajaredOpanyeckux
BbIpaKeHHU I

Brinonnenue npeodpa3zoBaHuil BeIpaKeHUH, TPUMEHEHHE
dbopmyI, CBI3aHHBIX CO CBOMCTBAMHM CTETICHEH U JIoTapru(MOoB.
Omnpenenenre 06JacTH TOMYCTUMBIX 3HAUEHUIN
norapu¢mMrUecKoro BelpakeHus. Perenue norapupmudeckux
ypaBHEHUH

OCHOBBI TPUTOHOMETPUU

OcHOBHBIE NIOHATHSA

W3ydeHnue painaHHOTO METOJAa U3MEpPEHUs YITIOB BpAIlCHUS U UX
CBSI3U C TpagycHON Mepoi. M3o0paxeHue yrioB BpalleHus Ha
OKPY)KHOCTH,  COOTHECEHHE  BEJIUYMHBI  yIja C ero
PaCMOJIOKEHUEM.

DopMyIHpoBaHUE ONPECIICHUN TPUTOHOMETPUYECKUX (HYHKIUI
JUIS YIJIOB TIOBOPOTA U OCTPBIX YIJIOB HMPSIMOYTOJIBHOTO
TPEYroJbHHUKA U 00bSICHEHNE UX B3aUMOCBSI3H.

OcHoBHbIE [TpyMeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX TOXKIECTB IS
TPUTOHOMeTpHYeCKHue BBIUMCIICHUS 3HAYCHUN TPUTOHOMETPUUECKUX (DYHKIIMIA 110 OTHOM
TOK/1eCTBa U3 HUX.
IIpeodpa3oBanus N3ydyeHne OCHOBHBIX (OpMYd TPUTOHOMETPUU:  (HOPMYIBI
NPOCTEeHIIUX CJI0KEHU,
TPUTOHOMETPHYECKUX yIBOGHUsS, MPeoOpa3oBaHHsi CYMMbl TPUTOHOMETPUUYECKUX
BBIPaKeHH I byHKIMit
B Ipou3BeleHUE U MPOU3BEACHUS B CyMMY M MpPUMEHEHUE MpU
BBIUMCIICHUN 3HAUEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS H
YIPOIIEHHUS €rO.
O3HakOMJIEHHE CO CBOMICTBAMH CUMMETPHH TOUYEK Ha TUHUYHOMN
OKPY>KHOCTH Y MIPUMEHEHHUE UX JIJIs BBIBOAAa (OPMYI PUBEICHHUS.
IIpocreiimme Pemenne mno ¢opMynaM u TPUTOHOMETPUYECKOMY KPYTY
TPUTrOHOMETPUYECKH e MPOCTEHIIINX TPUTOHOMETPUUECKUX YPaBHEHHIA.
YpaBHeHHS U [Ipumenenre oOMKMX METOIOB PEIICHUs] YpaBHEHHM (MPUBEICHHE
HepaBeHCTBa K JIMTHEWHOMY, KBaJpaTHOMY, METOJI Pa3JI0KeHUs HA MHOKUTEIH,

3a MEHBl NEPEMEHHOH) NpHU PELIEHUH TPUTOHOMETPUUECKUX
YpaBHEHUM.
YMeHHe 0TMeUaTh Ha KPYre pelIeHus MPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB




ApKCHHYC, APKKOCHHYC,
ApPKTaHI'eHC YMCIa

O3HakoMIIEHHE C IOHATHEM OOpPaTHBIX TPUTOHOMETPHUECKUX
byHKIHA.
N3ydenue onpesenenuii apkCUHyca, apKKOCHHYCa, apKTaHreHca
qucia, GopMynupoBaHUE UX, N300pakeHHE Ha eANHUYHON
OKPYKHOCTH, IPUMEHEHHE IIPU PELICHUH YPaBHEHUN

®YHKIUU, UX CBOUCTBA UTPA®UKHU

DyHKIUH.
Ilousitue o
HeNpepbIBHOCTH

dyHkuun

O3HakomileHHE €  TIOHSATHEM  [EPEeMEHHOH, IpuMepamu
3aBUCHMOCTEN MEXIYIIEPEMEHHBIMMU.
O3HakomJieHME  C  MOHATMEM  rIpaduka,  OIpelesieHue

IPUHAUIEKHOCTH TOYKU rpaduky ¢yHkuuu. OnpeneneHue 1o
dopMyne TmpocTeWIell 3aBUCHMOCTH, BHIa €€ rpaduka.
Bripakenue no ¢popmyse oJ1HOM epeMeHHO uepes Ipyrue.
OzHakomiieHHe ¢ ompenesneHneM (yHKIUH, (OpMyIUpOBaHUE
ero.

Haxosxxnenue o0nactu onpesesnenust U 00JacTH 3HaYCHU N

(GyHKIMH.

CaoiicTBa pyHKUIMH.
I'padguueckan
HHTepHnpeTanus.
IIpumepsl
(GyHKIHOHAIBHBIX
3aBMCUMOCTEH B
peaJIbHBIX Mpoleccax u
AABJICHUAX.

O3zHakomJieHHe ¢ IpuMepamu (PyHKIIMOHAJIbHBIX 3aBUCUMOCTEN B
pEeaIbHBIX MPOIECCAX U3 CMEKHBIX TUCIUIUINH.
O3HakoMJIeHHE C JI0Ka3aTeIbHBIMU PAaCCYKJIEHUSMU HEKOTOPBIX
CBOMCTB JIMHEHHOW M KBaJApaTUYHOM (QYHKUUN, NpoBeACHUE
WCCIEAOBaHUs  JIMHEMHOW,  KYCOYHO-JMHEHHOM, IpoOHO-
JUHEHHON M KBaJpaTHUHON (PYHKIUMN, TOCTPOEHUE UX IPaUKOB.
[loctpoenne u urenue rpadukoB ¢yHknuil. Hccnenoanue
GyHKITUN.
CocraBneHue BUAOB (QYHKIHMHA MO JaHHOMY YCIIOBHUIO, pELIECHHE
3aJa4 Ha SKCTPEMYM.
Brimotrenne npeoOpazoBanmii rpaduika GyHKITUN

OoparHblie pyHKIIUT

N3ydenne noHsTHs 0OpaTHON (YHKITUH, ONIpeielieHUuE BUIa U
nocTpoeHue rpaduka oOpaTHOW PyHKIIMH, HAXOKICHHUE €€
obnactu onpenenenus u oodnactu 3HayeHuil. [Ipumenenue
CBOMCTB (DYHKIIMI MPU MCCIICIOBAHUHN YPaBHEHUH U pEIICHUN
3a/a4 Ha 3kcTpeMyM. O3HaKOMIIEHHE C TIOHSATHEM CIOXKHOU

GyHKITUN.

IlociaenoBaTeILHOCTH

O3HakoMJIeHHE C TIOHATHEM YHCIIOBOU MOCIIEIOBATEIHHOCTH,
crocobamu ee 3aJjaHusl, BBIYMCICHUSIMU €€ YJICHOB.
O3HakoMJIeHHE C TIOHITHEM Ipe/iesa MOoCIe0BaTeIbHOCTH.
O3HaKkoOMJIEHHE C BEIYUCIIEHUEM CYMMBbI OECKOHEYHOTO YHCIIOBOTO
psiia Ha MpUMepe BBIUYUCIICHUS CyMMbI OECKOHEYHO yOBIBAIOIICH
r€OMETPUUECKON MPOTPECCUU.

Pemenue 3a1a4y Ha mpuMeHeHue GopMyIbl CyMMBbI OECKOHEUHO
yOBIBaIOIIEH T€OMETPUUECKON MPOTPECCHH.

IIpousBoaHas u ee
NPUMEHEeHue

O3HaKOMIIEHHE C IOHATHEM [TPOU3BOTHOM.

W3yuenne u  QopMmynupoBaHHE €€  MEXaHHYECKOro M|
TEOMETPUYECKOTO CMBICIA, H3YYEHUE QJIrOpPUTMa BBIYMCICHUS
IIPOU3BOJHON HAa IMPHUMEPE BBIYMCIEHUS MTHOBEHHON CKOPOCTH H
YTJI0BOTO KO3 (UIIMEHTa KacaTelbHO.

CocraBieHue ypaBHEHUs KacaTeIbHOU B 00IIEM BUJIE.

VYcBoenue mpasui auddepeHunpoBanus, TaOIUIBI TPOU3BOAHBIX
JIEMEHTAPHBIX (PYHKIMHA, puMeHenue it auddepeHIupoBaHNs
(GyHKIMI, cOCTaBIEHUs YpaBHEHHs KacaTelbHOI.

N3yuenue Teopem o CBsI3U CBOMCTB (PyHKIIMHU U IPOU3BOIHOIM,
dopmynupoBka ux. [IpoBeaeHne ¢ HOMOIIBI0 TPOU3BOTHON
uccueoBaHus GYHKIUH, 331aHHONW (HOPMYIIOi.




YcranoBieHue CBA3M CBOWCTB (DYHKIIMM U POU3BOAHOM MO X
rpagukam.

[IpuMeHeHne npou3BOJHOM U1 PEeIeHNs 3aa4 Ha HaX0K/ICHUE
HanOOJIBIIET0, HAUMEHBILIET0 3HAYCHHS U Ha HAXOXKICHUE
JKCTpEMyMa

IlepBooGpa3nasn
U MHTerpa

O3HakoMJIeHHE C IOHITUEM MHTErpajia u IepBOOOpa3HOM.
N3ydyenue npaBuia BBIYKCIEHUS MEPBOOOPa3HOW M TEOPEMBI
Herorona—IJleitbuuna.

Pemenue 3agau Ha cBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM,
BbIUHCIICHHE IEPBOOOPA3HON JUIsl JAaHHOM ()YHKIIUH.

Pemenuie 3a1a4y Ha IpUMEHEHUE UHTETpaia [yl BBIYUCICHUS
(bU3HYEeCKUX BEJTUYHH U TUIOIAICH.

CreneHHble,
NoKa3areJjbHble,
Jorapupmuyeckue u
TPUTOHOMeTpHYeCKHe
pyHkuumn.

OopaTHbIe
TPUTOHOMeTpHYeCKHe
GyHkuun

Borunicnenue 3HaueHnii (QyHKIMI 0 3HaYEHHUIO apryMeHTa.
Omnpenenenre MoyoKeHUs TOYKU Ha Tpaduke Mo ee KOopAUHATaM
¥ Ha00OPOT.

Hcnonb3oBanue cBOMCTB PyHKUMMI /U1 CpaBHEHUS 3HAUEHUH
CTENEeHEeN U JIOTapu(pMOB.

[Toctpoenne TpaduKoOB CTENEHHBIX W JIOrapu(PMUUECKUX
GyHKIMHA.

Pemenne nokazarenbHbIX U JIOTapUPMUUECKUX YPaBHEHHUH U
HEPaBEHCTB MO U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHWE C TOHATHEM HENPEPBIBHOM MEPHOINYECKON
byHkuuM, QopmynMpoBaHHME CBOWMCTB CHHYyca M KOCHHYCA,
MOCTPOCHUE UX TPAPHUKOB.

O3HakoMJIeHHE C TIOHSATHEM TapMOHHMYECKHX KoOJIeOaHUW U
npUMepaMu FapMOHUYECKHUX KOJeOaHUM JUIsl OMMCaHUs MPOLIECCOB
B QU3HKE U APYTrUX 00IaCTIX 3HAHUS.

O3HakOMJIEHME C TOHSATHEM  Pa3pbIBHOW  MEPUOIUYECKOM
byHKIINH,

dbopMynupoBaHHe CBOMCTB TaHreHCAa UM KOTAHIEHCA, IOCTPOCHHE
ux

rpaduKoB.

[Ipumenenne CBOWCTB (yHKUMHA JJIi CpaBHEHHS 3HAYCHHM
TPUTOHOMETPUUECKUX (PYHKIIHM, pelIeHus] TPUTOHOMETPHUUECKUX
YpaBHEHUH.

[Toctpoenue rpadgukoB 0OPATHBIX TPUTOHOMETPUUECKUX (PYHKIIMIMA
U OIpeJIeNIeHre 1o rparKkaM UX CBOMCTB.

Brinonnenue npeodpazoBanus rpadukoB

YPABHEHUA U HEPABEHCTBA

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

O3HakoMIIeHHE C TPOCTEHIIUMH CBEACHUSAMH O KOPHSIX
anreOpanyecKuX ypaBHEHUH, MOHATHSIMHU UCCIIEIOBAHUS
YpaBHEHHH U CUCTEM ypaBHEHHH.

N3yuenune Teopun paBHOCHUIBHOCTH YpaBHEHUI U €€ MPUMEHEHUS.
[ToBTOpEHUE 3anucu peleHns CTaHJapTHBIX YpaBHEHUH, IPUEMOB
npeoOpa3oBaHusl YpPaBHEHUM MJIs CBEIEHUS K CTaHJApTHOMY
YpaBHEHHIO.

Penienne panyoHalbHBIX, HPPALIMOHAIBHBIX, NTOKa3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPaBHEHUN U CUCTEM.

Hcnonbs3oBanue CBOUCTB U rpadMKOB (PYHKIMN IS peIeHUs
ypaBHeHUH. [loBTOpeHre OCHOBHBIX TPUEMOB PELICHUS CUCTEM.
Pemienue ypaBHEHHI ¢ TPUMEHEHHEM BCEX NMPUEMOB (pazIokKeHUs
Ha MHOJKUTEIIU, BBEJICHHUS] HOBBIX HEU3BECTHBIX, MIOJICTAHOBKH,
rpauuecKoro MeTo1a).




Pemienne cucreM ypaBHEHM C NIPUMEHEHUEM Pa3JIMYHBIX
CII0CO00B.

O3nakomiieHHE C OOIIMMH BOTPOCAMHU pPELICHHS HEPABEHCTB H
UCTIOJIb30BAHUE CBOWCTB M TIpaduKOB (YHKUMH TpU pelICHUH
HEPABEHCTB.

Pemenne HepaBeHCTB U CUCTEM HEPABEHCTB C NPUMEHEHUEM
pa3IUYHBIX CIIOCOOOB.

[IpumeHenre MaTeMaTUUYECKUX METOJIOB JUIsl pEIICHUs
COJIepKaTeIbHBIX 33/1a4 U3 PAa3JINYHbIX 00JIacTel HAYKU U
npakThki. HTEpripeTupoBaHne pe3yabTaToB C yYETOM pealbHbIX
OTPAHUYECHU.

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHA U CTATUCTUKHU

OcHOBHBIE NOHATHS
KOMOUHATOPUKH

N3ydenue npaBuiaa KOMOMHATOPUKH U IPUMEHEHUE NIPU PELICHUH
KOMOWHATOPHBIX 3a7a4.

Pemenne komMOMHATOpHBIX 3aJad METOAOM Iiepebopa U 1O
IPAaBUITy YMHOXKECHHUSL.

O3HakoMJIeHHE C MOHATUAMU KOMOWHATOPUKU: pa3MEIICHUSMH,
COUETAaHUSIMH, TIEpEeCTaHOBKaMH U  ¢opMmyiIamMu s  HX
BBIUHCIICHUSL.

OObscHeHne W TNpUMEHEeHHe (opMmyn  UIsl  BBIUMCICHUS
pa3MeIeHnH, IepecCTaHOBOK U COYETAaHUM NPH PEIICHUH 3a,1a4.
Oznakomienue ¢ OuHomoMm HerotoHa u TpeyronsHukom [lackars.
Pemenune npaktuyeckux 3a/1au ¢ MCHOJIb30BaHUEM MOHATUN U
MpaBUJ KOMOWHATOPHKH.

JJleMeHTbI TEOPHHU

N3ydeHne K1acCu4ecKoro OnpeiesieHusl BEpOATHOCTH, CBOMCTB

BEPOSITHOCTEH BEPOSATHOCTHU, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMoTpenune npuMepoB BEIYUCIICHHS BEPOSITHOCTEN. Perienue
3a/1a4y Ha BBIUYMCIICHUE BEPOSTHOCTEH COOBITHIA.
IIpencraBienue O3HakOMJIEHUE C MPEICTABICHUEM YMCIIOBBIX TaHHBIX U UX
JAHHBIX(TA0JUIbI, XapaKTepUCTUKAMMU.

AUATPAMMBIL, TPAPUKH)

Pemenne IIPAaKTUYCCKHUX 3aJa4 Ha 06pa60TKy YHCJIOBBIX JaHHBIX,
BBIYUCIICHUC UX XapaKTCPUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

dopMynupoBKa U MPUBEAECHUE JOKA3aTElIbCTB IPU3HAKOB
B3aUMHOIO  DACHOJIOKEHHS  NPAMBIX U IUIOCKOCTEM.
Pacno3HaBanue Ha dyeprexax U MOJENAX PA3IUYHBIX CIIydaeB
B3aUMHOIO  DACHOJIOKEHMS  HOpPAMBIX U IUIOCKOCTEH,
apryMeHTUpPOBaHUE  CBOMX  CyxJeHui.  DopmyinupoBaHue
ONpe/ielieHnH, NPU3HAKOB U  CBOWCTB  MapalIeNIbHBIX U
HNEePHEHIUKYISAPHBIX IJIOCKOCTEH, JBYIpaHHBIX W JIMHEHHBIX
YTJIOB.

BeinonHeHue NocTpoeHus yriioB MeXAy MpsSMBbIMU, IPSIMOM U

IUIOCKOCTBIO, MEXJy IIOCKOCTSMHM IO ONUCAaHUK U

pacro3HaBaHHE UX Ha MOJECIIAX.

HpI/IMeHeHI/Ie IIPHU3HAKOB U CBOICTB PacCroJIOKCHUA TPAMBIX U
IUIOCKOCTEH IIpu pCIICHUHU 3a1a4.

N300paxxeHne Ha pHCYHKax W KOHCTPYMPOBAHHME Ha MOJAEIIX
HNEpIEHIUKYISIPOB M  HAKIOHHBIX K IUJIOCKOCTH, TPSMBIX,
NapajuleJIbHBIX  IUIOCKOCTEH, YIJIOB MEXIy  HOpsAMOH H
IUIOCKOCTBIO U 000CHOBAHUE MOCTPOEHHUSL.




Pemenune 3a1ay Ha BBIYMCIIEHME TE€OMETPUYECKHUX BEJIUYMH.
OnuceiBaHME PacCTOSAHUS OT TOUKH JI0 IUIOCKOCTH, OT IMpsIMOU
10 IJIOCKOCTH, MEXy IJIOCKOCTSIMH, MEXKTY
CKPEIIUBAOIIUMUCSA  TPSAMBIMH, MEXKIYy  IPOHU3BOJIbHBIMHU
¢urypamu B mpoCTpaHCTBE.

@opMyIMpOBaHWE M  JOKa3blBAHME OCHOBHBIX TEOpEM O
paccTOAHUSAX(TEOPEM CYIIECTBOBAHUS, CBOMCTBA).

N300paxkeHne Ha dYeprexkax M MOJEISIX pPACCTOSHUS U
000CHOBaHME

cBOUX cyxaeHuil. OmnpenerecHue W BBIYKHCICHHUE PACCTOSIHUN B
npoctpanctBe. [IpuMenenne GopMyn u TEOpeM TUIAHUMETPHH IS
pelieHus 3a1ad.

O3HakoMJIeHHE C TMOHSATHEM MapajlIeIbHOTO MPOEKTUPOBAHUS U
ero cpoictBaMH. DOpMYyIUPOBAHME TEOPEMBI O  IUIOMIAAN
OpPTOTrOHAJILHOM MPOEKIIMY MHOTOYT OJIbHUKA.

[Ipumenenne Teopuu s  OOOCHOBAHUS  TOCTPOEHUH U
BBIYHCIICHU M.

AprymMEHTUpPOBAHUE CBOUX CYXJECHUN O B3aUMHOM PaCIIOJIOKEHUH
MIPOCTPAHCTBEHHBIX QUTYP.

MHOrorpaHHUKHU

Onucanue " XapaKTEPUCTHKA Pa3ITUYHBIX BUJIOB
MHOTOT'PAaHHHUKOB, TIEPEUNCIICHUE UX DJIEMEHTOB M CBOMCTB.
N3ob6paxenne MHOTOTPAaHHUKOB M BHITIOJTHEHNE TTOCTPOSHHUS Ha
M300paKEHUSX U MOJIECISTX MHOTOTPAaHHUKOB.
Brruncnenue JIMHEWHBIX AJIEMEHTOB u YIJIOB B
POCTPAHCTBEHHBIX
KOH(MUTYpaLUsiIX, apryMEHTUPOBAHUE CBOUX CYKJICHUU.
XapakTepucTuka U HM300pakeHHE  CEUeHUs, pa3BEpPTKH
MHOTOTPaHHUKOB, BEIYMCIICHUE TUIOIIa Iel TOBEPXHOCTEN.
[TocTpoeHnne mpocTerux cedeHuit Kyoa, Ipu3Mbl, TAPAMU/IBI.
[Ipumenenne GakToB ¥ CBEACHUHN U3 TUTAHUMETPHH.
O3HakoMJIeHME C BHJAMU CHUMMETPUH B  IMPOCTPAHCTBE,
dbopMynupoBaHue OIpeaeiIeHU U CBOWCTB. XapakTepUCTUKA
CUMMETPUH TeJI BpalIeHUSI © MHOTOT DAHHHUKOB.
[IpuMmeHeHne CBOMCTB CUMMETPHH MPHU PELICHUH 3aau.
Hcnonb3oBanue npuoOpeTeHHbIX 3HAaHUH AJ1s HCCIeI0BaHuUs U
MOIETTUPOBaHUS HECTIOKHBIX 3a/1a4.
N306paxeHrie OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHUE
PUCYHKOB I10 YCJIOBUSIM 3ajiau.

Tesia 1 MOBEPXHOCTH
BpAlllCHUs

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

@opMyIMpOBaHHE TEOPEM O CEYCHHH Iapa IJIOCKOCTBIO U
IJIOCKOCTH, KacaTeJabHOH K cdepe.

XapakTepucTuka u n300pakeHHe Tell BpaIleHUs, UX Pa3BEepPTKH,
CCUCHHUS.

Pemienne 3amad Ha MNOCTPOEHHE CEUYEHMM, BBIUYMCIEHUE [UIMH,
paccTosiHuM, yrioB, miomaneil. [IpoBeneHue nokazaTeabHBIX
pacCcyXJIeHUW MpHU PEIICHUH 3a]1a4.

[IpuMeHeHre CBOMCTB CUMMETPHUU IPHU PELICHUH 33a/Jad Ha Tena
BpallleHUs, KOMOWHAIUIO TEIL.

N300paskeHne OCHOBHBIX KPYTIIBIX TEl U BBIMOJIHEHUE PUCYHKA
10 YCJIOBUIO 33/1aUU.

HN3mepenusi B reomerpuu

O3HaKkoOMIJIEHHE ¢ TOHATHAMH IUIONLIAAN 1 00bEMa, aKCHOMAaMU
U CBOMCTBaMH.




Pemienue 3aay Ha BBIYMCIICHUE IUIOMIAACH IJIOCKUX (GUTYp C
NPUMEHCHHEM COOTBETCTBYIOIIMX (QopMyn u  (PakToB U3
IJIAHUMETPUU.

N3ydyenne TeopemM O BBIYMCIECHUMM OOBEMOB IPOCTPAHCTBEHHBIX
TEJI, pelIeHHe 3ahady Ha NpuUMeHeHue (GopMys BBIYHCICHHUS
00BEMOB.

N3yuenue popmyi A BEIUMCICHUS IIJIOLIA/1el TOBEPXHOCTEN
MHOT'OI'DAHHUKOB U T€JI BPAILICHUS.

O3HaKoOMJIEHHE C METOJOM BbIUMCIEHMSI IUIOIAN OBEPXHOCTU
cdepsl.

Pemenue 3aga4 Ha BBIYUCIICHUE TUIOIAJIEA IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIL

Koopaunartel 1 BekTOopbl | O3HakOMJIEHHE C TOHSATHEM BekTopa. M3ydyeHue nexapToBOM
CHUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEW, HAXOXICHUE KOOpAMHAT
Touyek. HaxoxaeHue ypaBHEHUN OKPY>KHOCTH, CHEPHI, TUIOCKOCTH.
Brrunciienne paccTosiHA MEX Y TOUKAMMU.

N3yueHne CBOWCTB BEKTOPHBIX BEIMYWH, MPABWI Pa3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUJ HAXOXKJICHUS
KOOpJIMHAT BEKTOpa B TMPOCTPAHCTBE, MpaBWI ACHUCTBHUU C
BEKTOPAMH, 3a/IaHHBIMU KOOPJIWHATAMH.

[IpuMeHeHre TeopuM TIIpU pEUIEHUM 3a7ad Ha JEHCTBHUS C
BEKTOPAMH.

N3ydyeHue CKaasipHOTO MPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHHUSI TPSMOM W IUIOCKOCTU. [IpuMeHeHue Teopuu mnpu
peuieHny 3a1a4d Ha JEHCTBUS ¢ BEKTOPAMH, KOOPJAUHATHBINA METO/,
IIPUMEHEHHE

BEKTOPOB JUIsl BBIUNCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.
O3HakoMIIEHHE C JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM DPACIOJIOKEHHUHU MPSMBIX U INIOCKOCTEH C
HCII0JIb30BaHUEM BEKTOPOB.

YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

MPOI'PAMMBI YYEBHOM JUCHHUITIIUHBI
«MATEMATHUKA»

OcBoeHue mnporpamMmbl y4eOHOH AUCHUILIMHBI «MaremaTuka» MpearosaraeT Hajludue B
npogeccuoHanbHOH 00pa30BaTeNbHON OpraHu3alii, pealn3yromeil 00pa3oBaTeNbHYI0 IPOrpaMMmy
cpeanero obmero obpaszoBanusa B mpezaenax ocBoeHuss OIIOII CIIO nHa 6a3e OCHOBHOrO 0O0LIErO
oOpa3oBaHus, y4eOHOTO KaOWMHETa, B KOTOPOM HMMEETCs] BO3MO>KHOCTb OOECIEeYUTh 00y4aromuMcs
cBOOOIHBIH 1ocTym B IHTEpHET BO BpeMsl ydeOHOT0 3aHATHS U [IEPUO0/1 BHEYUEOHOM NesTeTbHOCTH.

Aymutopus Ne 238 — «Kabuner maremaTuku» «YuyeOHas ayauTopus Uil TNPOBEJCHHUS
3aHATUM  BceX  BUAOB,  IPEAYCMOTPEHHBIX  00pa3oBaTelbHON  MpOrpaMMmoi (ypox,
IIPAKTUYECKOe 3aHATHE, JabopaTOpHOE 3aHATHE, KOHCYJbTALUA, JICKIUS, CEMHHAp), B TOM YHCIE
IPYNIOBBIX M HMHIUBUAYAJIbHBIX KOHCYJAbTALIMM, TEKYHIEr0 KOHTPOJIS M MPOMEXYTOYHOM
aTTeCTaLlun.

VYuebuble croibl — 19 .

VYuebHble cTynbs — 38 IIT.

Kadenpa — 1 mrt.

Hocka 3-xamemeHranas — lmr

ITpoextop - 1 .



HoyrOyx — 1 mT.
[IpoekunonHbIl 3kpaH — 1 mr.

Ilepeuens npocpammmnoco obecneyeHus.
KasperskyEndpointSecurityisousneca — Ctanmaptasiii RussianEdition.
1500-2499 Node 1 year Educational Renewal Licence

Oneparmonnas 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 ITpodeccronanphsrii uroc 2007

Aymuropus Ne 239 - «YueOHast ayauTopus JUIsi TPOBEACHUS 3aHATHH BCEX BHJIOB,
MPEYCMOTPEHHBIX 00pa30BaTEeNbHONW IMPOTpaMMOil (YPOK, MPAKTHUECKOE 3aHATHE, JTabopaTopHOE
3aHSATHE, KOHCYJbTAIMs, JEKIHsS, CeMHHAp), B TOM YHCJE TPYNIOBBIX W HWHIUBUAYAIHHBIX
KOHCYJIbTAIlMi, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOH aTTeCTalum

VY4eOHble cTONBI — 24 WIT.

VY4eOHble cTynbs — 48 mIT.

Kadenpa — 1 mr.

Hocka 3-xanmemenranas — lmr

[Ipoexrop - 1 mir.

Hoytbyxk — 1 IT.

[TpoekimonHbIi 3kpan — 1 miT.

Ilepeuenv npoepammnoco obecneyenus:
KasperskyEndpointSecurityisousueca — CrangaprasiiiRussianEdition. 1500-
2499 Node 1 year Educational Renewal Licence

Omneparmonnasicucrema 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 ITpodeccronanbusrii moc 2007

PEKOMEHAYEMASA JIMTEPATYPA

OcHosnas numepamypa:

1. Amumos I A. u np. MaTtemaTtuka: anreOpa 1 Hayajla MaTeMaTHIECKOTO aHaJM3a, reoMeTpus. Airedpa u
Hayalla MaTEMaTHYeCKOro aHamm3a (0a30BbI U yrayoneHHbIH ypoBHH).10—11 xmaccer. — M., IIpocBerienne
2018.

2. Atanacsa JI. C., byryzoB B. ®., Kamommes C. b. m np. Maremartuka: anrebpa W Hayana

MaTeMaTHueckoro ananuza. ['eomerpus. ['eomerpus (6a3oBbiid u yriryOneHHbIH ypoBHH). 10—11 kmaccer. —
M., IIpocsemmenue 2019.

3. Konsarun F0.M., TkaueBa M.B, ®enepoBa H.E. u np. Maremaruka: anredpa u Hauajga MaTeMaTHYECKOTO
aHanm3a. AnreOpa W Hadaia MaTeMaTHYecKoro aHanm3a (0a30BbId u yriryOneHHbBIH ypoBHH). 10 ximacc— M.,
[Ipoceemenne 2019.

4. Konsrun F0.M., TkaueBa M.B.,®eneposa H.E. u ap. Maremaruka: anredpa 1 Hadajga MaTeMaTH4ECKOTO
aHanm3a. Anrebpa M Hadana MaTeMaTHYeCKOro aHamu3a (0a30BbIid W yriayOneHHbIH ypoBHH). 11 kmacc — M.,
[Ipoceemenue 2019.

Jononnumenvnas tumepamypa:
1. O6 ob6pazoBanuu B Poccuiickoii @enepanuu: deaep. 3akoH 0129.12. 2012 Ne 273-D3 (B pen.



®denepanbhbix 3akoHOB 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 317-03, 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., BHeceHHbIME DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-D3, B pex. oT
03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3 MunucrepctBa obOpasoBanuss U Hayku P® ot 31 nexabps 2015 r. N 1578 "O
BHECCHMHM W3MEHEHHMH B (eaepalbHbIii TOCYJapCTBEHHBIN 00pa3oBaTeNbHbBIA CTaHIAPT
cpeaHero odmiero oOpa3oBaHWs, YTBEPXKACHHBINH NMpHKazoM MwuHHCTEpcTBa 00pa3oBaHUS |
Hayku Poccwuiickoit @enepanuu ot 17 mast 2012 r. N413"

[Mucemo [lemapraMenTa rocy1apCTBEHHON MOJMTHKH B cepe MOArOTOBKH pab0vnX KaJpOB U
JI1O Munucrepcra oOpazoBanus 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennanuu 1o
OpraHu3alliil TOJIydeHHsS CpeaHero ooOmero oOpa3oBaHMs B TpeleiiaX OCBOSHHS
00pa3oBaTeNbHBIX MPOTPaMM CpeAHero mpodeccuoHampHOTO oOOpa3oBaHus Ha 0Oasze
OCHOBHOTO 0011ero o0pa3oBaHus € y4eToM TpeOoBaHUN (enepanbHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB M TOJIy4aeMOW TNpodeccHr WM CHeNHaTbHOCTH CPEIHETO
podeccrnoHalIbHOTr0 00pa30BaHUsD.

[Ipumepnass ocHoBHasi oOpa3oBaTeiibHasl MporpamMMa CpeaHero oOmiero oOpa3oBaHus,
07100peHHas pemeHneM (eaepabHOTO YIeOHO-METOIUIECKOTO OOBEIMHEHHSI TI0 OO0IIemMy
obpazoBanuio (mpoTokoi oT 28 utons 2016 r. Ne 2/16-3).

5. Bawmaxos M.U., [[vieanos L11. 1. Metoamdeckoe nocodure s moarotoBku kK EI'D.—M., 2017

HNHuTepHeT-pecypcesl

1. www. fcior. edu. ru (MupopmaIioHHbIe, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MATCPHAJIBI ).

2. www. school-collection.edu.ru (Egunas  koekuuu — IUGPOBBIX  00pa30BaTEIbHBIX
pecypcoB). YueOHOE U3/1aHNe

3. Exponenta.ru  http;//www.exponenta.ru Kommanus ~ Softlint.  O6pasoBaresbHbrit
MaTeMaTU4yecKuil caiT. Marepuanbl I CTYJICHTOB: 3aJaudl C PEUICHUSMH, CIPABOYHHK TI0
MaTeMaTuKe, 3JCKTPOHHbBIC KOHCYIIbTAIIUH.

4. T'azera «Matemaruka» Mzgarensckoro moma «IlepBoe centsops» http://mat.1septemr.ru

5. Maremartuka B OTKpbITOM KoJuaemke http://www.matematiks.ru

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

7. Allmath:ru — Bcs matemaTtuka B ogaom mecte htto://www.allmath.ru

8. EgWorld: Mup maTematrueckux ypaBuenuii http://egwjrld.ipmnet.ru

9. Best oneMeHTapHasi MATEMATHKA: CPEHsIS MaTEMaTHUECKash HHTEPHET-IITKOJIA.
http://www.bym math.net

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

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

12. JIuiaKTHYEeCKHE MaTepHaltbl 10 MHPOPMATHKE U MATEMATHKE.
http://comp-science.narod.ru

13. JluckpeTHas MaTeMaTHKa: anroputMsl (mpoext ComputrAlgorithmTutor)

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

14. EI'D no MmateMaTuKe: MOAroToBKa K TecTupoBanuio http://www.yztest.ru

15. 3agauHuK I MOATOTOBKK K OJTMMITHaAaM o MaremaTuke http://tasks.ceemat.ru

16. 3aHuMarebHas MaTeMaTHKa — NIKOJIbHUKAM (OJIMMITHA/IbI, HTPBI, KOHKYPCHI 10
maremaruke) http://www.maht-on-line.com

17. Wureprer — npoekt «3aga4um» http://www.prodlems.ru

18. MaremaTtrueckue 3Tiob1 http://www.etudes.ru

19. Maremarrka On-line cipaBouHast HHGOPMAITHsI B TIOMOIIb CTYACHTY

http://www.manhtm.hl.ru

20. MarematrKa B IIOMOIIb IIKOJBHUKY M CTYJAEHTY (TECThI 110 MaTeMaTuke onling)
http://www.mathtest.ru

21. Maremaruka Juis OCTyNaronmx B By3sl http://www.matematika.agava.ru
22. Maremaruka u nporpammupoBanue http://www.mathhrog.narod.ru
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23. MaremaTruecKre OJIMMITHAIBI M OJTMMITHAIHbIC 3a1aun http://www.zaba.ru

24, Caiir anemenTaproit marematuku Jmurpus ['yiuna http://www.mathnet.spb.ru
25. TypHup ropono — MexayHapogHas MaTeMaTHYECKas OJIMMIIMaa s
mkopHUKOB http://www.turgor.ru

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

27. OtkpoiThiii OaHk 3amanuit @UIIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

DneKmpoHHO-CnpagoyHble CUCEMbL:

1. DnekrpoHHO-OMONMMOTEUHasT cucTeMa «YHHBEpPCHTETCKass OuOmmoTeka oHiaiiH» — 0asza
JAHHBIX y4eOHOM, y4eOHO-METOJMYECKOM W HayyHOH JMTepaTypbl 10 OCHOBHBIM H3y4aeMbIM
muctuiuirHam - http://www.biblioclub.ru

2. DnexTpoHHO-OMONMMoTeuyHass cucremMa  «lOpai»: kommekiusi  «Jlerenmapaple  KHUTH»
n xomnekuus CIIO — snekTpoHHBIE BepcHM Y4e€OHOM U y4eOHO-METOJUYECKOW JHUTepaTyphl -
www.biblio-online.ru

3. Hayunas snexrponnas Oubnmorexka eLIBRARY.RU — snexTpoHHBIE BepcHH POCCHICKHX
HAYYHO-TEeXHUYECKUX KypHaOoB - http://elibrary.ru

4. Polpred.com O0630p CMM — o91eKTpOHHBIH apXuB MyONMUKauii HHOOPMATCHTCTB
(KoJIIEeKIMU: BHEWIHSAS TOProBiid, noiutuka B PO u 3a pydbexxkoMm; oOpazoBaHue, Hayka B PO u 3a
pyoexxom) - http://polpred.com

5. T'ocynapcTBenHas uHpopmaionHas cucreMa «HanmonaneHas 3eKTpoHHas OUOIHOTEKa» —
(GOHA DSIEKTPOHHBIX BEPCUIl MEYATHBIX W3AAHUN, 3JIEKTPOHHBIX PECYPCOB, MYJIbTUMEIUITHBIX
W3IaHuM 1 ap. - https://H30.pd

6. Dnextponnass OumbOmuoreka TI'Y — 0a3za JaHHBIX Hay4YHBIX TPYAOB TIperoaBaTelei-
https://elibrary.tsutmb.ru

OCOBEHHOCTH OPTAHM3AIIMU OBPA30OBATEJIBHOI'O ITPOHECCA JIAA
HMHBAJINJIO0B U JINI C OT'PAHUYEHHBIMUA BO3MOXKHOCTAMMU 310POBbAA

OOyueHre MHBAUIOB U JIMII C O'PAaHHYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbBSI OCYIIECTBIISCTCS
B COOTBETCTBUH C:

[lopsinkoM  opraHM3amMd W OCYIIECTBJIICHUS  00pa30BaTEIbHOW  JIEATEIHHOCTH IO
o0Opa3oBaTelIbHBIM  TpoTpaMMaM  cpegHero  npodeccruoHanbHOro  obOpasoBanusi  (IIpuka3
MunucrtepctBa obpazoBanus u Hayku P®D ot 14.06.2013 No464);

MeToauYecKHMH PEKOMEHIIAIMSIMUA 110 OpraHM3alliid  00pa30BaTEIbHOTO TIpolecca JUis
0oOy4YeHHs] WHBAIHMIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS B 00pa30BaTEIbHBIX
OpraHu3alusaX BBICIIEro 0Opa30BaHHWs, B TOM 4YHCJIC OCHAIIEHHOCTH O0Opa30oBaTEIbHOIo Mpoliecca
(yrBepxknenst 08.04.2014 r. Ne AK-44/058H);

TpeboBanusiMu K OpraHu3allii 00pa30BaTEIBHOTO Tpolecca i OOydeHUs WHBAIHMIOB M
JUIl C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbS B TPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHMu3aIusaX, B TOM YHCIIe OCHAIIEHHOCTH 00pa3oBaTebHOrO Mpoiecca (yrBepxkaeHsl 26.12.2013
No 06-24128H).

MeTtomnyeckuMU peKOMEHIAIMSIME 110 pealu3alui 00pa30BaTeIbHbIX MPOTPaMM CPETHETO
npodeccuoHaIbHOTO 00pa3oBaHUsl U MPO(PECCHOHANBHOTO OOYyUeHHs IUIl ¢ MHBAIUTHOCTHIO U
OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI C TIPUMEHEHHEM DJJEKTPOHHOTO OOydYeHUs H

JMCTAHIIMOHHBIX  O00pa30BaTeNbHBIX TeXHOJIOTHI  (yTBepxkaeHbl MuHnpocsenienus Poccun
10.04.2020r. Ne 05-398).


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/

JIMcT BHECeHUs H3MEHEeHUu

Homep Tekcr u3smMeHeHus IIporokoun 3acenanus
U3MEHEHUS Kadeapbl
Ne | nara
2020-2021 y4eOHBbI# ro1
Buecenne nuzMeHeHni B pabo4ne mporpaMMel npotokon | 10.04.2020
JMCUUIUIMH C Y9€TOM AMCTAaHIIMOHHBIX (Gopm Ne 9
00y4eHus
OOHOBIIEHUE OCHOBHOM U JIOTIOJTHUTEILHOM nporokosr | 28.08.2020
JUTEPATyphl B pabOYUX IpOorpaMmax JUCITUTIITUH No 1
C YYETOM Pa3BUTHsI COBPEMEHHON HAYKH
2021-2022 y4eOHBbIi ro
OOHOBJIEHNE OCHOBHOU U JOIIOJIHUTEILHON MIPOTOKOJT 25.01.2021

JUTEpaTypbl B pabodux MporpaMmmax JUCUUILINH
C YYETOM Pa3BUTHSI COBPEMEHHOUN HAYKH

Ne5




MunucTepcTBO Hayku M Bhiciiero odpasoBanus Poccuiickoit ®enepaunn
denepallbHOE FOCYAAPCTBEHHOE OIOAKETHOE 00pa30BaTEIbHOE

YUpEKJECHUE BHICIIETO 00pa30BaHUs
«Tam0Oo0BCKMi rocynapcTBeHHbIN yHuBepcuteT umenu [.P. JlepxaBunay
WNHcTuTyT npaBa U HAlMOHAJIBHON 0€30MaCHOCTH
Otnenenue nonpodeccuoHaaIbLHOTO 00pa30BaHUs
Kadenpa npodunbHo#l 10BY30BCKON MOJTOTOBKH

®OH/I OLIEHOYHbLIX CPE/JCTB
MO0 yueOHOW JUCIUILIIHE

OV /.10 «kMaTeMaTuKa»
MOJAITOTOBKH CIIELMANMCTOB CPEJHEr0 3BEHA IO CIEIHaTbHOCTH

«40.02.02. - TIpaBooxpaHuTeabHAs JEATSTLHOCTH
KBanuduxanuys
FOpuct

OcHoBHasi oOpa3oBaTejibHasi MporpaMMa cpeaHero npogeccuoHaJIbLHOr0
o0pa3oBaHus

I'ox nadopa 2021

TamoOo0B - 2021



OJ1OBPEH PABPABOTAH B  COOTBETCTBHH  C

Ha 3acelaHuy Kadeapbl PEKOMEHJAIHSIMH o OpraHu3aIHN
PO UIBLHOM IOBY30BCKOM MOATOTOBKH MOJIyYEHUsI CPEAHETO O0IIero oopa3oBaHus
25 suBapst 2021 r., mpotokon Ne5 Ha 0a3e OCHOBHOTO 00I1Ier0 00pa30BaHUs C
) y4eToM  TpeOoBaHUM benepanbHbIX

/7/] / / roCyJJapCTBEHHBIX o0pa3oBaTeNbHBIX

4 ///// 4 CTaHJApTOB M TOJy4aeMoil MpopecCuu uin
3aB. kadenpoit 4/ A.A.-Ammpeesaf  CIENMATLHOCTH CpeHETO

npodecCuoHaIBLHOTO 00pa3oBaHuUs

Mz

n0BY30BCKOM moarotoBku TT'Y um. I'.P. Jlep:kaBuHa

CocraBurenu: Humt FO.IL,n0uent xadenpsl npopuiibHON

Pa3paboTuuk(u) mporpaMMer ’7?% Konnpakos O.B., K.T.H., IOLIEHT

Kadenpsl NpopmIbHOM J0BYy30BCcKo# moarotoku TI'Y um. I'.P. [lepxaBuna

OkenepT: Q ’Q,# / XKyxosckuit E.C., m-p. ¢-m. Hayk, mpodeccop

kadenps! pyHkuuoHansHoro aHanuza TT'Y um. I'.P. JlepxaBuHa



@DOH/T OLIEHOYHBIX CPEJICTB MO ydeOHOMY mpeamMeTry «MaTtemarukay pa3padoTaH Kak

IPWIOKEHHE K

«MaremaTuka» s IpodheccHoHaTbHBIX 00pa30BaTEeNbHBIX OpraHU3aIHH.

paboueii

nporpamme

0011e00pa30BaTEIHLHOM

yueOHOMU

IMUCHUILINHEI

1. IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O IPEJIMETA

IIpexmeTHbIE o0yuawouuiics o0yuawuuiics Paznen/
pe3yJbTaThbl HAYYHTCS MOJIy4YUT TEeMa Y4eOHOro
0CBOECHMS BO3MO’KHOCTD npeamera/
y4eOHOro HAYYHUTbHCA Kypca
npeaMera/kypca
JINYHOCTHBbIE chopMUpPOBaHH TOTOBHOCTH U | Anrebpa
OCTH MPEJICTABJICHUNA O | CIIOCOOHOCTH K
MaTCMAaTHKE Kak | 00pa3oBaHUIO, B TOM OcHoBbl
YHUBEPCAIHHOM SI3BIKE | YUCIIE TPUTOHOMETPUH
HAYKH, cpenctBe | camooOpa30BaHMIO, HA
MO/ICTTUPOBAHUS MPOTSDKCHUH BCE
SABJIEHUW W MPOILIECCOB, | KM3HH; CO3HATEIBHOE
UIesX U METOJax | OTHOIICHHE K
MAaTEeMAaTHKH; HEIMPEPHIBHOMY
MMOHUMAaHHIO 00pa3oBaHUIO Kak
3HAYMMOCTH ycnoBuro  ycremsol | PYHKIMH, HX CBOHCTBA
MaTeMaTHUKU i | mpodeccuoHanbHOM | | ¥ rpadukn
HayYHO-TEXHHYECKOTO | OOLIECTBEHHOMN
rporpecca, JeSTEbHOCTH;
c(hOopMHUPOBAHHOCTH TOTOBHOCTH W | YPaBHCHHS u
OTHOIICHHUS K | CHOCOOHOCTH K | HEPaBEHCTBA
MaTeMaThuKe Kak K | CAMOCTOSITEIbHOU
4acTH TBOPYECKOI u
00111e4€eI0BEeYECKON OTBETCTBECHHOU
KYJIbTYpbI yepes | AeSITeNbHOCTH;
3HAKOMCTBO c FOTOBHOCTH K
UCTOpHEN pa3BUTHS | KOJUIEKTUBHOM paboTe,
MaTE€MaTHKH, COTPYAHHYECTBY co
3BOJIIOLIUEH CBEPCTHUKAMU B
MaTeMaTHYECKUX UJCH; | 00pa3oBaTelbHOM, I'eomerpust
Pa3BUTHIO 0OIIECTBEHHO
JIOTUYECKOTO MOJIE3HOM, yueOHO-
MBIIICHHUS], HCCJIE10BaTENbCKOM,
IIPOCTPAHCTBEHHOTO MPOEKTHOM U IPYrux
B006pa>KeHI/I$[, BUJIax OeATEIbHOCTU, Hauyana
aNrOPUTMHUYECKOM OTHOILLIEHUIO K | MaT€MaTU4YECKOTo
KYJIbTYpBHI, npodeccroHanbHOM aHanusa
KPUTUYHOCTH JeATETbHOCTH KaK
MBIIICHUS Ha YPOBHE, | BO3MOYKHOCTH Y4acTHs
HEOOXOIUMOM JUIg | B pelIeHUH JINYHLIX, DIIEMEHTEI
Oymymieit OOIIECTBEHHBIX, KOMOHHATOPHKH,
npodeccuoHaIbHON roCyIapCTBEHHBIX, CTaTUCTUKU 1 TCOPUU
JIESITEIbHOCTH, JUTA | OOIEeHAIIMOHAIHLHBIX BEPOSITHOCTEH
MPOAOKEHUS npooem;




oOpa3oBaHus u
camMo00pa3oBaHus;
OBJIAJICHUIO
MaTeMaTHIeCKUMHU
3HAHHUSIMU u
YMCHHSIMH,
HEO0OXOAUMBIMH B
ITOBCEAHECBHOM KHU3HU,
TUTS OCBOCHUS
CMEXHBIX
€CTECTBCHHO-HAYIHBIX
JUCTIATUTAH u
JUCTIATUTAH
1po¢hecCuoHAIBHOTO
IUKJIIA, JIIS TIOTYICHHUS
o0pazoBaHus B
o0JacTax, He
TpeOyIOmMX
yrayOneHHOH
MaTeMaTU4YeCKON
MTOATOTOBKH;

NpeAMETHBLIC

chopMUpOBaHH
OCTH IIPEACTABICHUN O
MaTeMaTHKe KaK 4YacTH
MHPOBOM KYJIbTYpHI U
MeCTEe MaTeMaTHUKH B
COBPEMEHHOU
LUMBUJIN3ALIUY,
crnocobax  ONUCaHUS
SIBIIGHUA  PEaJbHOTrO
Mupa Ha
MaTeMaTUYECKOM
SI3BIKE;

chopmMupoBaHH
OCTH IIPE/ICTaBICHUI O
MaTeMaTHYECKUX
HNOHITHUSIX Kak
BaKHEHIITUX
MaTeMaTHYECKUX
MOJETISX,
MO3BOJISIOIIUX
OTIHMCHIBATh U U3Yy4aTh
pa3Hble TpPOLECCHl U
SIBJIICHUS, TTOHHUMAaHHE
BO3MOKHOCTH
AKCHOMAaTHYECKOTO
MOCTPOEHUS
MaTeMaTUYECKUX
TEOPUL;

BIIAJICHUIO
MEeTOJaMu
JI0Ka3aTeNIbCTB u

BJIQ/ICHUTO
OCHOBHBIMHU
HOHITUSIMHA O TUIOCKUX
U TPOCTPAHCTBEHHBIX
FEOMETPUYECKUX
burypax, uX OCHOBHBIX
CBOMCTBAX;
c(hopMUPOBAaHHOCTH
YMEHHUsI pacrio3HaBaTh
reOMEeTpHYECcKUe
burypsl Ha yepTexKax,
MOJIETISIX U B pEAIbHOM
MUDE; pUMEHEHUE
U3YYEHHBIX  CBOWCTB
FEOMETPUYECKUX
buryp u hopmyn ans
pelieHus
FEOMETPUYECKUX 3a/1a4

u 3a/1a4 c

HPaKTUYECKUM

COZICpKAHUEM;
copMHUpPOBaHH

OCTH Hpe)ICTaBJ'IeHI/Iﬁ )
nmponeccax mu ABJICHUSAX,
HMCIOIIUX

BEPOSATHOCTHBIN
Xapakxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B
peaJbHOM MHpE,
OCHOBHBIX  IOHATHAX

I'eomerpus

DyHKIINHU, UX CBOMCTBA
U rpaduku

DneMEeHThI
KOMOWHATOPHKH,
CTaTUCTUKH U TEOPUHU
BEPOSITHOCTEMN




AJITOPUTMOB pPCHICHUA,
YMCHHEC UX NPUMCHATD,

IEMEHTapPHOU TEOPUH
BEpPOSTHOCTEH; YMEHUU

IIPOBOJIUTH HaxOJUThb U OLICHUBATH
JI0Ka3aTelIbHbIe BEPOSTHOCTH
pacCyX/JI€HHUS B XOJI€ HACTYIUICHUs] COOBITUI
peleHus 3a/1ay; B npocreiimmx | Y PaBHCHUsI u
BJIaICHUIO IPAKTHYCCKUX HCPAaBCHCTBA
CTaHJApTHBIMH CUTYalUsIX U OCHOBHBIE
IpUEMAaMU  PEUICHMs | XapaKTepUCTUKHU
palMOHAIBHBIX U | CIIy4ailHbIX BEJIIMYHUH;
UPPALMOHAIIBHBIX, BJIQJICHUIO
IIOKa3aTEeIbHBIX, HaBbIKaMU
CTEIIEHHBIX, HCITOJIb30BAHNUS
TPUTOHOMETPUYECKUX | TOTOBBIX
yYpaBHEHUH U | KOMIBIOTEPHBIX
HEPaBEHCTB, UX | IpOrpaMm npu
CUCTEM; peneHnn 3aad.
HCIIOJIb30BAHNE Havana
TOTOBBIX MaTeMaTU4eCcKOro
KOMIIBIOTEPHBIX aHaiam3a
nporpamMM, B TOM
yucie i1 IOMCKa
NyTH  peumeHuss u @yHKIMHU, UX CBOMCTBA
WJUTIOCTpAII U TpaguKu
pelleHus] ypaBHEHUN U
HEPaBEHCTB;
chopmMupoBaHH
OCTH  MPEJCTaBICHUI
00 OCHOBHBIX
MOHATHUAX
MaTeMaTHYECKOTro
aHanu3a u 170:¢
CBOWCTBAX, BIJAJICHUE
YMEHUEM
XapaKTepU30BaTh
noBeJcHUE  (PYHKITUH,
UCII0JIb30BaHUE
NOJYYEHHBIX  3HAHUHI
JUTSt ONMCaHUs u
aHanu3a peanbHBIX
3aBUCUMOCTEH;

MeTanpeIMeTHble YMEHUIO roroBHoctd ¥ | Hauana
CaMOCTOSITENILHO CHOCOOHOCTH K | MaTeMaTH4eCKoOro
OIIPENEIATD LIEJIU | CaMOCTOSTEIbHOU aHanM3a
NEATENBbHOCTH U | “HPOPMALMOHHO-

COCTaBJIATh IUTaHBI | TTO3HABATEIbHOU

JEeATENBHOCTH; JeATEIbHOCTH,

CaMOCTOSITCIbHO BKJIFOYas ymeHue | Y paBHCHHS u
OCYILIECTBIIATD, OPHUEHTUPOBATHCA B | HCPABCHCTBA
KOHTPOJIMPOBATH U | pa3IM4HbIX

KOPPEKTUPOBATH MCTOYHUKAX




NEeSITebHOCTB;
HCIIOJIb30BATh BCE
BO3MOXKHBIE  PECYPCHI
JUTSt JOCTH>KCHHS
MOCTABJICHHBIX LENEN U
peanu3aluy  ITUTAHOB
NEeSITETHLHOCTH;

BbIOMpaTh  yCIICLIHbIE
CTpaTeruu B
pPa3IUYHBIX CUTYaIMSIX;

YMEHUIO
MPOTYKTUBHO
oOaTbes u
B3aMMOJICHICTBOBaTh B
MPOLECCE COBMECTHOM
NEeSITeTLHOCTH,
YUUTHIBATh  TO3UIIUU
IPYTUX  YYaCTHHKOB
NESITETFHOCTH,
3¢ deKTUBHO
paspemarb
KOH(IUKTHI;

BIIAJICHUIO
HaBbIKaMU
M03HABATEILHOM,
yaeOHO-
HUCCIIEIOBATEILCKON U
MPOEKTHOU
NEeSATENbHOCTH,
HaBBIKAMU Pa3pELLICHUS
poOJeM; CrIocOOHOCTh

U TOTOBHOCTb K
CaMOCTOSITEIBHOMY
MOUCKY METO/JIOB
pelieHus
IPAaKTUYECKUX  3ajad,
PUMEHEHUIO
pa3IMyYHBIX  METOJOB
MO3HAHUS

uHpopManuy,
KPUTUYECKH OIICHUBATH
U HHTEPIPETHPOBATH
UH(OpMaLHIO,
HOJIy4aeMyto u3
pa3IMYHBIX
UCTOYHUKOB;
BJIAJICHUIO
SI3BIKOBBIMHU
CPEACTBAaMHU:  yYMEHHE
SICHO, JIOTUYHO U TOYHO
u3JaraTh CBOIO TOUKY
3pEeHHsI, UCTIOIH30BATh
aJIEKBAaTHBIC S3BIKOBBIE

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

TI03HABATENBHBIX 3a/1a4
U CpeACTB s UX
JOCTH)KCHUS;
ENICYCTPEMIICHHOCTD B
MOMCKAX U MIPUHSATHH
pelIeHHH,
CO00pa3UTENBLHOCTh U
UHTYHIIUS, Pa3BUTOCTh
POCTPAHCTBEHHOTO
BOOOpaKCHUS

DJIeMEHTBI
KOMOMHaTOPUKH,
CTaTUCTUKH U TEOPUHU
BEPOSITHOCTEMN

Hauamna
MATEMATHYCCKOI'O
aHajan3a

OyHKIINYU, UX CBOKCTBA
U rpaduku

2. LIKAJIA ONEHUBAHUSA

Ounenka OTJIMYHO X0pOo1I0 YAOBJICTBOPUTE/IbH | HEYIO0BJECTBOPUTEIbH
0 ]
KauecrBo MIOJTHO U3JIaraeT JIaeT OTBET, U3JIaraeT MaTepuanl 0oOHapyXUBaeT
OTBETOB HA M3YYEHHBII YIOBJIETBOPSIIO HEMOJIHO U He3HaHue OoJbLIeH
BONIPOCHI 10 | MaTepual, AaeT | LIUH TEM XKe JIOITYCKaeT qacTu
TeMaM paBUIbHOE TpeOOBaHUsAM, HETOYHOCTHU B COOTBETCTBYIOILIETO
AUCHHMILVIMHBI | OIPEIEIICHHOE 4TO U IS OTIPENEIICHNN paszzerna u3y4aemMoro
MOHATUI;00Hap OLICHKHU HNOHITHH WIH Marepuaa, J0ImycKaeT
Y’KUBAET «OTIMYHO», HO bopmynupoBke OLIMOKH B
MOHUMAaHHe nomyckaet 1-2 TEOPHIi; HE YMEET (dbopmynupoBKe




Marepuana, OIINOKH, JIOCTATOYHO OTIpe/ICIICHUH U
MOJXKET KOTOPBIE cCaM rIyOOKO | TEOPHUIA, ICKAKAFOIIIHE
000CHOBATH Ke IIOKa3aTeIbHO HUX CMBICII,
CBOM CYXJICHUS, | WCIPABIISIET, U 000CHOBATh CBOU OecropsIIOYHO U
IIPUMEHHUTH 1-2 nenoucra CYXKJICHUA U HEYBEPEHHO M3J1araer
3HaHUS Ha B NPUBECTH CBOU MaTepHan
NPaKTHKE, MOCIICZIOBATEN | TPHUMEPHI; H3JIaract
PUBECTH BHOCTH U MaTepHan
HEOOXO0IUMbIC SI3BIKOBOM HETIOCIIEIOBATEIBHO
pUMEPHI HE odopmIIeHHN U JIOITyCKaeT
TOJIBKO TIO U3JIaraeMoro OIIMOKH B
y4eOHHUKY, HO U SI3BIKOBOM
CaMOCTOSITENIbH opopmIIeHUN
0 U3JIaraeMoro
COCTaBIICHHBIC;
M3Jaraer
MaTepuan
MOCIIeI0BATENh
HO Y MPaBHIBHO
C TOYKH 3pCHHS
HOPM
JUTEPATyPHOTO
SI3BIKA
KosmmuectBo 90 — 100% 70 - 89% 50 - 69% Menee 50%
NMPaBUJIbHBIX
OTBETOB B
TecTe
KauecTBo BCE 314K peteno Bepro | pemeno ot 50 mo 79 OTCYTCTBYIOT
BBINOJIHEHHS | PEIICHBI BEPHO; 6o1ee 80 % % Bcex 3a1a4; He HE0OX0IuMbIe
KOHTPOJIbHBI UCIIOJIb30BaH BCEX 33/1a4; BCer/ia NCMOJIb30BaH TEOPETHUECKHUE
X pabor HanboJiee MOTYT HauboJee 3HaHUS; TOTYICHBI
panroHaIbHBIN BCTpPEYaThCsl | PAlMOHAIBHBIN IYTh |  ommOKH B 60JjIee ueM
MyTh PEIICHUS; OTAEJIbHBIE peleHus 50 % 3amau.
U3JI0KCHHE HETOYHOCTH B B pemennn
marepuaia apudMeTHIecK NPOSIBIISICTCS] HE3HAHUE
JIOTHYHO, UX pacuerax OCHOBHOT'O MaTepuaia
rpaMoOTHO, 0e3 yueOHOM MPOrpaMMbl
omuboK

3. OHEHOYHBIE CPEJACTBA VIS IPOBEAEHUSA TEKYHIEI'O KOHTPOJISA
YCIIEBAEMOCTHU OBYYAIOIIIUXCSA

Ne

TCMBI

HazBanune pa3z[ena/ TCMBI

d)opMa OLICHOYHLIX CPCACTB

AnreOpa

Pa3zButre NOHATHA O YMCIIE

Ormpoc

KopHu, crenenu u jorapudmel

KontponbHas pabota, onpoc.

OcHOBEBI TPUTOHOMETPUU

KoHTpobHas
TECTUPOBAHUE

pabora, ornpoc,

OyHKIMU U rpaduKu

KonrtponsHas padora, orpoc




VYpaBHEHMSI U HEPABEHCTBA Kontpomnsnas padora, orpoc

Havana MatemaTHueckoro aHaausa. KonTpoibHas paboTta, orpoc
WuTerpan u ero npuMeHeHne KonTtposnbHas pabdoTa, orpoc
Kombunatopuka Omnpoc
DNIeMEHTHI TEOpUHU BEPOSTHOCTEN u | KonrtposnbHas pabota, orpoc
MaTeMaTUYECKON CTATUCTHKU

I'eomerpus
[IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE KonTponshas paboTta, orpoc
MHororpaHHUKH. KontponbHas pabora, oTpoc,
Tena n noBEpXHOCTH BpalleHUs TECTUPOBAHUE
KoopauHaTsl 1 BEKTOPBI KonTponsnas paboTta, orpoc

4. OHNEHOYHBIE CPEJICTBA [JS TPOBEJIEHHS TPOMEXYTOYHOM
ATTECTAIIUA OBYYAIROILIIUXCHA

[IpomexyTrouHas aTTecTanus no npeamery «MaTtemaTrkay npoBoAUTCS B popme
9K3aMEHa MUCbMEHHOUN (OPMBIL.

5. KOMIVIEKT MATEPHAJIOB U151 OHNEHKH C@OPMHUPOBAHHOCTH
YMEHHWU U 3HAHUU B XOJIE OCBOEHHU S YYEBHOU JUCHUITJIMHBI

5.1 KoMIuieKT MaTepHuaJioB /sl IPOBeleHNs] KOHTPOJIbHBIX padoT

IIpuMepHBIi NepedyeHb KOHTPOJIbHBIX PadoT 10 TeMaM

Tema KopHu, crenenu u jorapugmbl

KonTtponbHas padora «CBoMcTBa KOPHS N-O¥ CTEMIEHN.

Tema IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE

KonTponbhas pabota «Akcuomsl crepeomeTpun. [lapannenbHOCTh NPSAMBIX, TPSIMON U
IIJIOCKOCTH.

KonTponbhas pabota «lleprneHANKYISIPHOCTD MPSAMBIX U IJI0CKOCTE.

Tema KoopauHaThl U BEKTOPBI

KonTtponpshas padora «KoopanHaTbl TOYKH U KOOPAWHATHI BEKTOPA B IPOCTPAHCTBEN.

Tema OCHOBBI TPUTOHOMETPUU

KonTponbhas pabora «HucnoBas OKpy>KHOCTb. TpUroHOMEeTprUYecKue (PyHKIIUN

Kontponsnas pabora «IIpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHHID.

KonTponbhas pabota « TpuroHoMeTpudecKke ypaBHEHU.

Tema ®yHkUuM ¥ rpapuxku

KonTponbhas pabota «HuciaoBbie QyHKITHI.

KonTponbnas pabora « Tpuronomerpuueckue GyHKIUU, UX CBOHCTBA U TpaduKmI»

Tema MHOrorpaHHMKH M KpyrJible Tej1a

KontponpsHas padora «OO0BEMBI TEI».

KouTponbHas pabota «YT0OJI MKy BEKTOPAMH, IPSIMBIMU U TUIOCKOCTSIMID.

KonTponbhas pabota «{ununp, koHyc, chepa U MIOMAIU UX TOBEPXHOCTEN.

KonTtponsnas pabora «O0beMBbI TEI».

Tema Hayana MmaTreMaTu4ecKoro aHajusa.

KonTponbHas padora « Beruucienue npeieinoB U IpOU3BOTHON.

KontponwsHas padora «[IpuMeHeHne mpou3BOJHOMN K UCCIEAOBAHUIO (PYHKIIUN.

KonTponbnas pabora «I[IpumeHneHnue nporu3BoHON U HaX0KIEHUST HAUOOIBIITNX U
HaUMEHbBIINX 3HAYCHUIN BETUUNHY.




Tema MHTErpasn u ero npuMeHeHune

Kontponbnas padora «IlepBoobpaznas. OrnpenesieHHbII HHTErpa.

Tema DiieMeHTbI TEOPHH BEPOSITHOCTEN M MaTeMaTH4YeCKOH CTATHCTHKHU

Konrponbhas padota «CiyyaifHbie COOBITHS M UX BEPOSTHOCTI.

Tema YpaBHeHUs U HEpaBeHCTBA

KonTtponsHas padora «IlokazarensHast Gpynkuus. [lokasarenpHble ypaBHEHUS U
HEPABEHCTBAY.

Konrponbhas padora «Jlorapudmudeckas Gpynkuums. Jlorapupmuydeckne ypaBHEHH.

KontponeHast pabora «Jlorapupmuueckue HepaBeHcTBa. [luddepeHurpoBanue
norapu(pMUYECKON U MOKa3aTeIbHON (HYHKIHN.

KonTponbHas pabota «Pelienue ypaBHeHU U HEPAaBEHCTBY.

KonTpoJibHbIE padoThl.
Pa3znen 1. Anreopa.
Koumponvnan paooma. Ceoiicmea kopusa N-0il cmenenu.

Bapuanr 1
1. Borumcnts:a) 3V—1000 — 14/2566) s /_ 33
) 4 ) 8 B) (23\/4'_)
r) 4 16 4 1
2. Vnpocme RVGE 5\/26)-63\7L+ 32— 3V — - -
3. Peumre ypasmenue:a) 3x° +81=0 6) S 2=0
4. CpaBHUTE YHCIIA: \/_ - 8
3vau 22
BapnaHT 2

1. Boumcnurs:a) V32 — 13/ 2160) s3] ‘i (2%_)

81 | 1
r) 4 +3-—
16 27 )
2. Vipoctuts: a) 3/814:3Y30) (V3 F5v)? — 107 -

1w 116-0
2

3. Pemmre ypasuemne:a) 5x‘ - 80 = 0 6)
4. Cpasure uncia: V33/4 u Vs5v3.

Pa3nen 2. OcHOBBI TPUTOHOMETPHHU.
Konmponwvnana paboma. Qucnosasn okpyyxcrnocme. Tpuzonomempuueckue ghynkyuu.

Bapuanm 1
1. Brryucaurs:

A) sin2 —cos 3 By

2 2
3—sin {—)—cos (—)
3 3

2 cosz

2. Haiingure 3Hauenue BLIpaxceHI/mM, eClii g = 2.
sin +cos

3. Jlokaxute TOXAECTBO:
(1-sin?)(1+g9) =1
4. Ha eqMHUYHOM OKPY)KHOCTH OTMETHTE TOUKU:



3 3

4—-__ 5, ;42
2-1 2 4 2
5. YrpocTuts BeIpakeHues!" Y HAUTH €ro 3Ha4YCHHE IIPU = ._
1—cos? 4
Bapuanm 2
1. Buramcouts: X
3 2—sin +cos2 )
A) sinz — sin 2 b) 6 3
2 cosg

2. HaiinuTe 3HaueHne BhIpaskeHHs 2sintcos ecmn g = 2.
sin —cos

1 1

( 2 ) ( ) =1
1+  E—

4. Ha enuHUYHON OKPYKHOCTH OTMETHTE o

3. JlokaxxuTe TOXKIECTBO:

2
5. YmpocTuth BelpakeHHE1— %S ¥ HalTH ero 3HaYeHHE pu =_,
sin2 —1 4
Konmponwnan paboma. Ilpeoopazosanue mpuzonomempuuecKux eblpa3ceHuil.
Bapuanm 1.
1. HaiiguTe HAMMEHBIINA TIOJOKUTETBHBINA TIEPHOT QYHKITUH:
=sin 7 cos3 — cos 7 sin 3.
2. Brmuamcoure:
a)gl2°+g18°
1-g12°g18°
0) sin 20° + sin 40° — cos10°.
3. Haitmure sin 2, ecmm cos = 3u €_(0,).
5

4. YIIpoCTHTE BhIpAKCHHE: — OS2
cos —sin
5. Pemmte ypaBHenue:cos (3 + ) = cos.
6

Bapuanm 2.
3. HaiimuTe HauMEHBITNI TOOXKUTENBHBIN MEpUO T QYHKITUH:
=sin3 cos2 + cos3 sin2

4, Brruuciure:
a)-961°=g16°
1+g61°g16
0) cos85° + cos35° — cos 25°.

3. Haiimure cos 2, ecm sin = *n €_(0,).
5

4. YIpoCTHTe BBIpOKECHHE:—LS2
cos +sin

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

Konmponwvnan paboma. Tpuzonomempuueckue ypasnenus.

Bapuanm 1.
Pemmmre ypaBHeHusI:
. 2sin +v2=10
.cos(+)+1=0
2 4

.2—2cos +2=0

.sin cos +2 2?2 = 2

. 32—4sin cos +50%2=2

. Haiinure kopuu ypaBHenus sin 3 = cos 3, npuHajuiexaniue otpesky [0,4].
Bapuanm 2.

(o2 3@ IE - ¢b] NSl
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Pewmnre ypaBHeHus:

.2cos +V3 =0
.sin(2-)+1=0
3

.02+ 3sin —3=0

3 2 =2sin cos + 2

.52 —2sin cos +0%2=4
. Haiinure kopHu ypaBHerus sin 2 = V3 c0s 2, npuHamiexamme otpesky [—1,6].

Bapuanm 3.

Pemnre ypaBHeHus:
2sin-1=0

.cos(2+ )+1=0
6

.62—=5cos +5=0

.3%2—4sin cos +0%2=10

.2—9sin cos + 30%2=—1

. Haiizure kopHu ypasrerns V3 sin 2 = cos 2, mprHauIexamme otpesky [—1,4]

Bapuanm 4.
Pemmnre ypaBHeHus:

.2cos —V2 =0
.sin(-) =1
2 6

2 42sin +2=0

. 62=5sin cos — 0?
. 524 2sin cos —02=1
. Haiimure xopun ypasHenus sin 3 + cos 3 = 0, npunamexanme otpes3ky [0,6].

Pa3nen 2. @®ynkuuu, ux cBoiicTBa U rpapuku.
Koumponwvnas paooma. ucnoswvie ghynkuuu.
Bapuanm 1
Haiiti o6macts onpenenenust GyHKIMU: = N E—
Haiit oOpatHyo QyHKIMIO: = 2 § 3HAYEHHE apIryMEHTa, €CIIM 3HaUYeHUE (PyHKIUH
3-1

paBHO 2. 2_4

HaiiTi HanOoJIbIlIee 1 HAUMEHbBIIICE 3HAUCHUE QYHKIMH: = 2 Ha oTpeske [0; 3].
241
HccnenoBarh GyHKIMIO U TOCTPOUTH €€ rpaduk: = 2 + 6 + 8

Bapuanm 2

Haiitu obnacts omnpenenenus QyHKIuu: = V6 -2=75

Haiitu oOpatHyto dyHkuuio: = 5+2y 3HayeHne apryMeHTa , eCi 3HaueHHe QYHKIUN
3
paBHO 2. 249
Haiitu Hanbonbiiee n HanMeHbIee 3HaueHue GyHKuu: = 2 _Ha otpeske [0; 2].
243
HccnenoBath (GyHKIMIO M TIOCTPOUTH €€ rpaduk: =2 — 4 + 3.

Konmponsnas paboma. Tpuzonomempuueckue pynkyuu, ux céoiicmea u zpaguxu.

Bapuanm 1.
1. Ompenenute 4eTHOCTH WIJIK HEYETHOCTH (DYHKITUH:
= 2sin 2 + 3 cos 6(0TBeT 0OOCHYIITE).
2. Haiinure oOmacts onpeeneHus U 0071acTh 3HAYEHUH (QYHKIINH:
=2+ 6sin — 1.



3. Ormpenenute HAMMEHBIIUHA TOJIOXKUTEIBHBINA TEPHOA (PYHKITHH:
=2sin +3cos2 - 1.
4. Haiiaure MUHIMAQJILHOE M MAKCUMAIILHOE 3HAYCHUS (PYHKIUU:
=4 + .
5. Tocrpoiite rpaduk GyHKIIMN 1 ypaBHEHUS:
a) = 3¢|l;
0)sin(2+) = 1.
Bapuanm 2.
1. Omnpenenure 4eTHOCTH UM HEYETHOCTD (DYHKIIUU:
= 2 cos 3 — sin 5(otBeT 00OCHYiATE).
2. Haiigure o6mactb onpeieneHus U 001acTh 3HaYeHUN (PyHKINN:
=02 —4cos + 5.
3. Ormpenenute HAMMEHBITNHA TIOJIOKUTENBHBIN TTepHO.T ) YHKINN:
y =3cos —4sin2 + 5.
4. Haiiaure MUHMMaJIbHOE U MAKCUMAJIbHOE 3HAUYEHUS PYHKIUU:

= +9
5. Tocrpoiite rpaduk QyHKIIMN U ypaBHEHUS:
a) = 24|l;
0) cos(2 —) = -1

Pa3nen 4. Hauaja MaTeMaTHYE€CKOI0 AaHAJIM3A.

Konmpononas paboma. Beiuucnenue npeoenos u npou3zeoonoil.

Bapuanr 1.
Haiitn mpon3BoHy0 QyHKIIHMH:
1. =(3-4)(2+5).
2.=241-4_
3. =—1.,
248
4. =3% =T cos.
1
5 =943-4
Haiitu npenen ¢pyHkiuu:
1. lim(*—-2+05).
—4 348
lim )
>5-242
3. limsin,
-0g
4. lim <es 5—cos 3.
-0 sin 5+sin 3
Bapuanr 2.
Haiitu npousBoanyto GyHKIUY:
1. =7(+4).
3
2.=5-T72+8.
—15-1
3. = JFCE
4 =v-_ _sin.
W
5 = =1 1g
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Haiitu npenen pyHkumu:

1. lim 3+%-1182+5
—>—%—'_
.24

2. lim
-2 -2

3. lim cos,

-9
2

4. lim €es 5—cos7

-0 z

Konmponvnaa pavoma. Ilpumenenue npouzeo0Hoil K ucciedo8anuio GynKyuii.

Bapuanm 1.
Haiimute cranmonapubie Toukn yakumm: () = 3 sin + 2 cos.
OmnpenenuTe MPOMEXYTKH MOHOTOHHOCTH M 9KCTPEMYMBI (DYHKIHU:
1

0=  3+22-5+1.
3

Jokaxwure, uto ¢ynknus () = 4 — 3 sin Bo3pacTaer Ha BCEH YHCIIOBOM TPAMOH.

Haiinure HanOosbinee 1 HanMeHbIee 3HaueHus GyHknud () =3 — 32— 9 4+ 10Ha
otpeske[—2;4].

Uccnenyiite pynkiuio() = 44 42 — 5 u noctpoiite ee rpaduk.

Yucmo 180 pa3beiiTe Ha TpH ClTaraeMbIX Tak, YTOOBI JBa U3 HUX OTHOCHIIUCH Kak 1:2, a
MIPOU3BEACHUE TPEX CIIAraeMbIX ObLIIO HaWOOJIBIINM.

Bapuanr 2.
alauTe CTEIHI/IOH%?HBIe TOYKH XHKHI/II/IZ = 2sin — 3 cos.
NPEICITUTE r[p% ©KYTKA MOHOTOHHOCTH M SKCTPEMYMBbI (DYHKIIHH:
(y=13  z-442

+
Jlokaxute, 4To CI%}’HKHI/ISI () =5 cos — 7yObIBaeT Ha BCEH YMCIOBOW MPSIMON.
Haiinure Hanbonpinee n Haumenbiee 3HadeHust pynkmmu() =3—924+ 15+ 1 Ha

otpeske[—2; 6].

Uccnenyiire pynkmto () = * + 82 — 9u nocrpoiite ee rpaduk.

Uucno 300 pazbeiiTe Ha TpH cllaraeMbIX Tak, YTOOBI JIBa M3 HUX OTHOCHJIMCH Kak 2:3, a
MIPOU3BECHUE TPEX CIIAraeMbIX OBLIO HaWOOJIBIIIHM.

Konmpononuaa paooma. Ilpumenenue npouze00Hoil 0151 HAXO0HCOCHUA HAUOOTLUIUX U
HAUMEHbUIUX 3HAYEHUTL 6eTUYUH.
Bapuanm 1
Onpenenuts MTHOBEHHYIO CKOPOCTh TOUKH, ABIKYILEHCS MPSAMOIUHEIHO MO 3aKony () =
22 4+ 5 B MOMEHT BpeMeHU = 4
Hanviuire ypaBHEeHHE KacaTelbHOM, IPUBEACHHOM K rpaduky ¢pyrkuun () = 2+ 2 —8 B Touke

¢ abcuuccoii o= 3
Onpenenure mPOME)XyTKH MOHOTOHHOCTH (yHKimn () =13+ 22—-5 41
3

Onpenenute sxkcTpeMyMbl QyHKIMU () = 4+ 42 — 5

Haiinure Hanbonbmiee n HaumeHbInee 3Ha4eHus pyHkmn () =3 — 32— 9 + 10 HaoTpeske
[—2;4]

Haiinure 3Hauenune npousBoaHoM GyHkuun = () B Touke o. Ecim xacarenbHas K 2ToHdyHKIMI
npoxoaut uepe3 ToukuA( 0;5)u B(—4;—1)

Haiinute yrioBoii ko3 duiieHT kacarenbHON K rpaduKy GyHKIUU = 03 B TOUKE C
aOcuuccoit o= ¢

HaiinuTe yron HakioHa KacaTelbHOU K MOJO0XKHUTEIHHOMY HAIIPaBJIEHUIO OCH a0CIHCC,
TpoBeJICHHON K rpaduky ¢pynkimu = 2B Touke = 0,5



9. Haitjure npomssoanyio pyrkuun = 37 — 2y + 5 ;
=5 — 20+ 3g.
Bapuanm 2
1. Omnpenenutb MTHOBEHHYIO CKOPOCTh TOUKH, IBMKYIIEHCS MPSIMOJIMHEWHO 110 3aKoHy () =
—42 + 3 B MOMEHT BpeMeHU = 3
2. HammmuTte ypaBHeHHe KacaTelnbHOM, TPUBEACHHON K rpaduky pyHKmmm () =2— 2 —
3 B TOUKe ¢ abcuuccoi o= 2

3. Omnpeznenure MPOMEKYTKH MOHOTOHHOCTH (hyHKImH () = 134+ 32-4+72
3 2

4. Onpenemure sxkcTpeMyMbl pyrknmm () = 4+ 82— 9

5. Haiinure Hanbonpuiee u HauMenbInee 3HaueHus Gyakmn () = 3 — 92+ 15 + 1 HaoTpe3ke
[—2;6]

6. Haiinure 3Hauenue npousBoHON pyHKIME = () B TOUKe o. Ecim kacarenbHast K 3TOH(yHKINH
npoxoaut uepe3 ToukuA( 0;4)u B(—1;5)

7. Haiinure yrnoBoi KOd(pQHUIMEHT KacaTeJbHOU K rpaduKy QyHKIMHU = 2 B TOUYKE C
abcuuccoit o= 4

8. Haiigure yron HakiI0OHa KacaTeIbHON K MOJIOKHUTEILHOMY HAalIPaBICHHIO OCH a0CIIHCC,
TPoBEICHHON K Tpaduky QyHKmmK = 2B Touke = 0,5

9. Haifmure npomsBomayto GyHKmE = 56 — 24/ + 4 ;

=6 —40—2g.
Konumponwvnasa paooma. Ilepeooopasznasn. Onpedenennslit unmezpai.
Bapuanm 1.

1. Beruucnure uHTErpat:
a) [63in 3 ;
2
6) é%?rl-f)’
1—F3—
2. Hatigure tutomanp GUrypsl, OrpaHUuICHHON JIMHUSIMU:
a) =4-2% =0;

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

3.Haiimute oOmmit  Bug  mepBooOpasubix it ¢ynkimu:() = (3 — 2)3 —
2cos (5 —).
3

4. CKOpOCTh TIPSIMOJIMHEIHO NBWKYIIEHCsS Touku 3amana Qopmynoit () =2 —3 +
2. Hanumure ¢popmyIbl 3aBUCUMOCTH €€ YCKOPEHUS U KOOPIUHATHI OT BPEMEHHU, €CIIU B
HavanbHbIM MOMeHT BpeMeHu( = 0) koopauHata = —5.
Bapuanm 2.
1. BeruricnuTe uHTErpa:

a)[%cos 2;

— 23 p

Y
2. HaiiuTe ruomaas Gurypbl, orpaHUYeHHON JTMHUSIMHU
a) =9—-2% =0;

0)=4sin3;=00< <.
3
3.Haiinute oO0mmit Buag mnepBooOpasubix it ¢yHkumu:() = (5 — 3)2 +
3sin (2 —).
6



4. CKOpOCTh MPSIMOJIMHENHHO JBIKYIICHCS TOUKU 3amaHa ¢popmynoi() = —2 +4 +
3. Hanwummre hopmyibl 3aBHCUMOCTH €€ YCKOPEHHSI U KOOPAWHATHI OT BPEMEHH, €CJIU B
HayvanbHbII MoMeHT BpeMeHH ( = 0) koopauHata = —2.

Pa3nen 5. YpaBHeHus1 M HepaBeHCTBA.
Koumponvnan paooma. Ilokazamenvnas gpynxkyusn. Ilokazamenvnsie ypasnenus u
Hepasencmaea.
Bapmuanr 1.
1. PemuTh nokasarenbHOE ypaBHEHHUE: A)
2+4—3.5=5+1—4.2;
6)2- 7V2+5 4 25 . 7-1= 2. 7-1 4 2. 7V2ss, -
49
B)3-16 + 2-81=5-36;
NGB -2v2) + (3+2V2) =4
2. Pemuth oka3aTelbHOE HEPABEHCTRO:
a)9+25<2-15;

2+1

6)(2) 1- > 125;
5

B+ +1) <1
3. Pemmnth cucTeMy nokaszaTebHBIX YpaBHEHHIA:

342 =1
a){ 9;
— =7
-3+1=
6){3 27.

22+ +2= 32

Bapuanr 2.
2. Pemmth mokasarelibHOC ypaBHEHHE: a)53+1
—4-100=5-80 — 43+,
0)2 3V2-14+ 3= 3vV2-1+1 4+ 2 - 3-2
B)9-44+5-6=4-9;
152 +V3) — (2 —V3) = 4.
2. Pemmth nmokazareapbHOE HEPABEHCTBO:
a)9 4-++5:61<4-97%
2-3

6)(0,2) 2> 5;
B(¢-+1)< 1.
3. Pemuth cucteMy nokazaTenbHbIX YpaBHEHHIM:

2+5-=200

52+ +2 = 125
0){ 3-2+41=1.

9
Konmponwvnas paooma. Jlocapugpmuueckan pynkuyus. Jlozcapugpmuuecxkue
ypaeuenus.
Bapuanm Nel

1. Brmaucaurs:

4 1
A) logs 81V36) logz 16v2B) log: 64r) logs
4

243
2. Pemnre ypaBHeHue:
A) logz =46)log64 =6



3. Pemmte ypaBHeHue:

A)log3(2 — 1) =logz 27
b)logo1(?+4—-20)=0

B)logs(4 + 5) +1logs( +2) =logs(2 + 3)
') logs? — 10logs= —21

4. Peuute cuctemy ypaBHEHUI:

log7(+) =4log7(—)logs(+) =5

log7 3 — log7( —
& g7(Ba12uaHm Ne2

2. Beruucaurs:

4 1
A) logs 125v56) logs 81v38) log181r) logy

3 343

2. Pemmmte ypaBHeHue:

A)logz =606)log125=3

3. Pemmre ypaBHeHue:

A)logs(7 —9) =logs

B)loge(?—3+2) =1

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

4. Pemute cuctemy ypaBHEHUI:

AW N

o1

B w N e O~ ow NP

[EEN

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

Konmponsnaa paboma. Jlocapugpmuueckue nepagencmea. /lugpghepenyuposanue
aozapughmuyeckoil u noKazameavHou QyHKyuil.
Bapuanm 1

- Pemute ypaBuenue: log,®> — 2 logs = 3.
* Pemmure Hepasencto: logi(2 — 5) > —1.
4

- Haittn mponsBomnyto pyHkmmu: a) = 2+14236) = 21n + 3.
- Haiitn HauOosbliiee ¥ HauMeHblee 3HaueHHE GYHKIMH = In — Ha oTpeske

- Hanmmure ypaBHEeHHe KacaTelIbHON K rpaduKy QyHKIMHA = 2,

Bapuanm 2

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

. Haiitu mpousBomnyto pynknuu: a) = 3In —26) =1-4+ -3,
. Haiiti HanGospliee n HanMeHblIee 3HadyeHue GyHKIUKM = ~Ha oTpeske [—1; 2].
. Hanmmure ypaBHeHue kacarenbHoi K rpaduky pyHkuun = In(3 + 2).

Bapuanm 3

- Pemmre ypasuenue: logs? — 10 logs + 21 = 0.
- Pemute HepaBeHcTBO: logi(2 + 1) > —2.
2

- Haiitu npousBoanyto ¢pynkuuu: a) =1In(? —2) 6) =3 -2
- Haiitu HanOouipllee 1 HaUMEHblIIee 3HaUeHNe PYHKIUMU = In — Ha oTpe3ke

- Hanmmure ypaBHeHue kacaTellbHOM K rpaduKy QyHKIMH = 2.

Bapuanm 4

. Pemnure ypasuenwe: 5 + In?= —4 In.
. Pemute HepaBeHctBo: log2(2 — 5) < —2.
3



3. Haiitu npousBoanyto pynkmuu: a) =3+ 0,56) =3 — 3 1n.
4. HaiiTn HanOoJpliee 1 HAMMEHbIIee 3HaueHne GyHKuuu = ~Ha oTpeske [—1; 2].
5. Hanmmmure ypaBHeHMe KacaTenbHON K rpaduky ¢pynkuun = In(3 + 2).
Konmponsuas paboma. Pewienue ypasnenuit u Hepagencme.
Bapuanm 1.
1. Pemuts ypaBHEHUS:
a)(4+)’=(4+)17 + 12);
0) 7cos(2 +1) = 2.
2. Pemmth cucreMy ypaBHEHMIA:

224+ =40,
Di3_ 210
o
_ = 25,
6){ 5
22— = _1
32.
3. Pemmth cucteMy HEpaBEHCTB:
2-3-18<0,
{ —<0.
1-
4. Ilpy KaKMX 3HaYeHUAX ypaBHeHHE ™! = 1 me umeer pemenuit?
2+
Bapuanm 2.

1. Pemuts ypaBHEHUS:
a)(2+)?=(2+)(55 - 4);
0) 6sin(3 = 5)= 1.
2. PermmTh cucTemMy ypaBHCHUM:

32+ =35,
Dy - =30,
2—
3 =27
{3 _,
53- 25
3. PermmmTh cucremMmy HEpaBEHCTB:
2- ~72<0,
L —o

3 -
4. Ilpy KaKuX 3HAYEHUAX ypaBHeHHE T2 = 1 He uMeeT peleHuin?
2—
Pa3nen 6: KomOnHaTopuka, CTaTUCTHKA M TEOPHUsI BEPOSITHOCTEH.
Konmponsvnasa paboma. Cnyuaiinvie coobtmusa u ux 6epoamuocmu.
Bapuanm 1.
1. Vuenuk 3a MecsIl MOJTYYHIT CICTYIONINE OTMETKH M0 MAaTEMAaTHKH:
3,4,2,54,5,3,4,5,3,2,4,3,4,3,5.
a) CocTaBbTe CTPYNIIHUPOBAHHBIN PAJT STHX JAHHBIX.
0) Haiinute o0bem, pazmax, MOy, CpeaHee.
B) Bemummre Tabauiy pacnpeeneHus JaHHBIX, YKa3aB KPaTHOCTh M YaCTOTY
Ka)KJI0M BapHUaAHTEHI.
r) [TocTpoiiTe ructorpamMmy pacrpeesieHus TaHHbIX.
2. B cronoBoii ecth 4 Busa Oynouek u 3 Bujaa koge. CKOJIBKO CyIIECTBYyeT BApHAHTOB
3aBTpaka JJisi CTYACHTa, €CIM OOBIYHO OH MOKYIMaeT 0JHYyOyI0UKy U OJUH Kode?



3. B smmke nexar 12 mapukos, ABa U3 KOTOPbIX Oerble. KakoBa BEpOsSTHOCTD
BBITALUTD Hayraz Oenblil mapuk? OTBET OKPYIJIUTE IO COTHIX
4. Pemmre ypapnenne: Cn = 21
5. B caywailHOM »skcnepuMeHTe OpocaloT Tpu UrpaibHble Koctu. Haitnure
BEPOSITHOCTh TOTO, YTO B CyMMe€ BhInajaeT 11 oukos.
Bapuanm 2.
1. VwueHuk 3a Mecsl NOIY4UII CIETYIONINE OTMETKH IO MAaTEMAaTUKH:
2,3,2,3,4,52,2,3,2,2,3,4,2,5.
a) CocTaBbTe CTPYNIIUPOBAHHBIN PSII ITUX JAHHBIX.
0) Haiigure o0bem,pazmax, MOy, CpeIHEE.
B) Beinumure tabnuiy pacnpeesieHus JaHHbIX, YKa3aB KPaTHOCTb M YaCTOTY KayKI0M
BApUAHTBHI.
r) [locTpoiiTe rucrorpaMmy pacrpeaeiaeHus JaHHbIX.
2. B rapnepo6e yaeBymkuecTs / BUIOB OMy30K U 3 BUAa 1000K. CKOJIBKO CyIIECTBYET
BApUAHTOB BbIOOPA KOCTIOMA, €CJIU OOBIYHO OH COCTOMT U3 OIY3KH U I00KH?
3. B Baze nexar 15 koH(eT, mATh U3 KOTOPHIX MIOKOJIaAHBIe. KakoBa BEpOSATHOCTh
BBITAIIUTh HAYyraJl MOKOJaJAHYI0 KOH(peTy? OTBET OKPYIJIIUTE 10 COTHIX
4. Pemnre ypasuenne: Chsi = 28
5. B caywaitHOM »skcmepuMeHTe OpocaloT Tpu UrpaibHble KocTu. Haitnure
BEPOSITHOCTh TOTO, YTO B cCyMMe BhInajeT 11 oukoB.
Bapuanm 3.
1. Vuenuk 3a Mecsll MOJTY4UIT CIETYIONINE OTMETKH M0 MAaTEMaTUKH:
5,4,55,4,55,4,5,3,2,4,2,4,35.
a) CocTaBbTe CrpYyNIUPOBAHHBIN PSIJT STUX TAHHBIX.
0) Haitnure oO6beM, pazmax, Moy, CpenHee.
B) Beinmimure Tabnuily pacnpeieneHus JaHHbIX, YKa3aB KPATHOCTb U 4aCTOTY KaX 10
BapHAHTHI.
r) [TocTpoiiTe rucTOrpaMmMy pacipe/ieICHHs JaHHBIX.

2. B rapaepo6e y aeBymkuecTs 7/ BUAOB Oy30K U 3 BUa 1000K. CKOJIBKO CYIIECTBYET
BAapUAHTOB BBIOOPA KOCTIOMA, €CITU OOBIYHO OH COCTOMT U3 OIY3KH U I00KU?
3. B Baze nexar 15 koH(eT, n9Th U3 KOTOPBIX MIOKOIaHbIe. KakoBa BEpOSTHOCTD
BBITAIIUTH HAYTaIIIOKOJIAAHYI0 KOH(eTy? OTBET OKPYIIIUTE A0 COTHIX
4. Pemnre ypasHenue: Corq = 28
5. B caywaitHOM »SKcliepuMeHTe OpocaroT TpH HUrpalibHble KocTHh. Haiinaure
BEPOSITHOCTH TOTO, YTO B cCyMMe BhImaeT 11 oukoB.
Bapuanm 4.
1. Vuenuk 3a Mecsll MOJTYYHIT CICTYIONINE OTMETKH M0 MAaTEMAaTUKH:
3,3,4,3,4,4,2,4,2,3,4,2,4,5.
a) CocraBbTe CrpyNIUPOBAHHBIN S ITUX JaHHBIX.
0) Haiigure o0bem, pa3max, MOy, CpeaHee.
B) BeimmuiuTe Tabnuily pacnpeneneHus JaHHBIX, YKa3aB KPAaTHOCTh M YaCTOTY
Ka)KJI0i BapUaHTHI.
r) [locTpoiiTe rucTorpaMmMy pactpeaeneH s JaHHbIX
2. B cronoBoii ectb 4 Busa Oynouek u 3 Bujaa koge. CKOJIBKO CyIIECTBYyeT BApHAHTOB
3aBTpaka JJisi CTYACHTa, eCIM OOBIYHO OH MOKYIMaeT 0JHYyOyI0uKy U OJUH Kode?
3. B smuke nexar 12 mapukoB, ABa U3 KOTOPHIX Oenbie. KakoBa BEposSTHOCTH
BBITAIIUTh Hayrajl Oenbiii mapuk? OTBET OKPYIIIUTE O COTHIX

n—2 —
4. Pemmre ypaBHeHUE: C 21
5. B cnywaiiHOM SKcnepuMeHTe OpocaloT Tpu urpaibHble Koctu. Haliaure
BEPOSATHOCTH TOTO, YTO B CyMMe BbInajeT 11 oukos.



Pa3nen 6: I'eomeTpusi.
Konmponvnas paboma «Axcuomvl cmepeomempuu. Ilapannenvnocms npamoix,
NPAMOIL U NIOCKOCHUY.
Bapuanm 1.
1.OcnoBanne AD tpaneunun ABCDaexutr B miockoctu o. Yepes Toukm Bu C
IIPOBEJIEHbl TMapajlielbHble MpsIMble, ME€pPEceKalollue IUIOCKOCTh o B Toukax E u F
COOTBETCTBEHHO.
a) KakoBo B3anmHoe pacnosnoxenue npsimsixEFu AB?
0) Yemy paBen yroa mexay npsmeiMuEFu AB, eciu <B = 150°? OtBer o0ocHyTE.
2. Jlan npoctpaHcTBeHHBIN yeTbipexyroibHUK ABCD, B kotopom nuaronanu AC u BD
paBHbl. CepeIMHbI CTOPOH ATOTO YEThIPEXYr0JIbHUKA COEJMHEHBI [TOCIIEI0BATEIBLHO OTPE3KAMHU.
a) BelnosiHUTE PUCYHOK K 3a]1a4e.
0) lokaxure, YTO NOJYyYEHHBIN YETHIPEXYTOJIbHUK — pOMO.
Bapuanm 2.
1. Tpeyronsuuku ABCuADC nexat B pa3HbIX IJIOCKOCTSAX U UMEIOT OOIIYIO0 CTOPOHY
AC. Touxka P — cepemuna croponst AD, Touka K— cepeamra DC.
a) KakoBo B3anmHoe pacmosoxenue npsmeixPKu AB?
0) Yemy pasen yron mexay npsmeiMuPKu AB, ecrm < B = 40°, < B = 80°?
OTtBet oboCHY#TE.
2. Jlan mpoctpancTBeHHBIH yeThipexyroibHuk ABCD, Mu N — cepeanast ctopon ABu
BC coorserctBenno, € D, € D,D: =1:2,D: =1:2.
a) BrlmosiHUTE PUCYHOK K 3a1a4e.
6) Hdoxaxwure, uto yerbipexyroibHuk MNEK-Tpanenus.

Konmponwvnana paboma «Ilapannensnocms npamuix u niocKocmeii».
Bapuanm 1.

1. IIpumbie au biexxar B mapajuIedbHBIX IUIOCKOCTSAX U . MOTYT JId 3TH npsiMbIe ObITh: a)
napajuieabHbIMU, 0) ckpemuBatomumucsa? CraemaiTe PUCYHOK MJIsi  KaXJOTO BO3MOXKHOTO
cirydas.

2. Uepe3 touky O, Jnexamiyro MeXIy HapauleIbHbIMH IUIOCKOCTSMU M , IPOBEICHBI
npsmble ln m. IIpsmas | mepecekaeT MIOCKOCTH U B TOYKAX 1 U 2 COOTBETCTBEHHO, npsmas M — B
Toukax B1 U B». Halinure mymny oTpeska 2B2, ecnu 1B1 = 12¢cMm, B1: B2 =3: 4.

3. HM3o6pazute mapamtenenunen BD1B11D1 U TOCTpoiTe ero CeUYeHHUe
IJI0CKOCTBIO,TPOXOISIICH uepe3 TOYKH , U, ABIIAIOLINECS CepeluHaMu pedep
B,B u DD:.

Bapuanm 2.

1. [Ipumblie au baexar B mepeceKaroIuXcs MIOCKOCTAX U . MOryT U 3TH HpsAMbIe ObITh
. a) mapajuielbHbIMU, 0) ckpemuBammuMuca? CraenaiTe pUCYHOK JUISL KaXJIOTO BO3MOYKHOTO
cirydas.

2. Uepes Touky O, He IeXallyl0 MEXAy MapaielbHbBIMU IIOCKOCTSIMU U , IPOBEICHBI
npsimbie lu m. Ipsmast | mepecekaet MIOCKOCTH M B TOYKaX 1 M 2 COOTBETCTBEHHO, IpsiMasi M — B
Toukax B1u B;. Halinute mmmny otpeska 1B1, ecnu 2B2 = 15¢cMm, B1: B, = 3: 5.

3. U3o6pasute terpasap DABC u moctpoiite ero ceueHue MmiocKOCTbIO, MPOXOAAIICH
yepe3 Touku Mu N, sBistomuecs cepenunamu pedep DC u BC, u touky K, Takyto, uro €

, =1:3.
Konmponwvnaa paboma «llepnenouxynapuocms npamslx u njiocKkocmei.
Bapuanm 1.

1. lnaronaneky0a paBHa 6 cMm. Haiiqure:

a) pebpo kyoa;

0) KOCHHYC yIJla MEXIy JUaroHajabio Ky0a U MJI0CKOCTBIO OJTHOM U3 €ro rpaHeil.



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

a) Haiigure pacctosinue oT Touku C 70 MIOCKOCTH 0.

0) [okaxxuTe Ha pUCYHKE JTHMHEHHBIN yron AByrpaHHoro yria DABM, € .B)

HaiimuTe cunyc yriia Mexay IJI0CKOCThI0 poMOa U MIIOCKOCTHIO 0.

Bapuanm 2.

1. OcHOBaHHE TPSMOYTOJBHOTO MapajUlesienuneaa CIYKUT KBaJpar, JUaroHajb
napajuiejenuIea paBHa 2V6 cm, a ero u3MepeHust oTHocsTes Kak 1:1:2. Halinure:

a) U3MEpEHMsI TapajlieyenuIea;

0) CUHYC yrja MeX1yAuaroHajblo NapajieienuIiesa i IIOCKOCTbIO €0 OCHOBAHMSL.

2. Cropona xBagpara ABCD pasHa a. Uepe3 ctopony AD mpoBeieHa TUIOCKOCTD 0L Ha
paCCTOﬂHI/H/I_ZOT TOYKHU B.

a) Haitnure paccrosiaue ot Touku C 10 MIIOCKOCTH 0.

0) IlokaxuTe Ha pUCYHKE JTMHEWHBII yron AByrpaHHoro yria BD, € .

B) HaiinuTe cuHyc yriia MexJIyrnjaocKOCTbIO KBapaTa U MJIOCKOCTHIO (.

Konumponwvnas paboma «Mnozozpannuxuy.
Bapuanm 1.

1. OcHoBanueM nupamuasl DABC sBisercst npaBumibHBIN TpeyrodbHUK ABC, ctopona
KoTtoporo paBHa a. Pebpo DA meprnenmukynspHo k twiockoctd ABC, a miockocts DBC
cocraBisgeT ¢ tmiockocteio ABC yrom 30°. Haiimute 1utomaae OOKOBOW —TOBEPXHOCTH
MUpaMH/IbI.

2. OcHoBanmeMm mpsmMoro mapamrtenermnena BD1BiiDiseusercs pom6 ABCD, cropona
KOTOpOro paBHa a u yrois paseH 60°. [InockocTs D11 COCTABIAET C MIOCKOCTLIO OCHOBAHUS YIOJI
60°. Haiinure:

a) BBICOTY poMO0a;

0) BBICOTY IapaJlICIICTIUTIC IA;

B) TUIOIIaAb OOKOBOI MOBEPXHOCTH MapalIeIeuIe1a;

I') IUIOIIA (b TOBEPXHOCTH MapaJliesienuneaa.

Bapuanm 2.
1. OcHoBanueM mnupamuabl MABCD  sBasercs kBagpar ABCD, pebpo MD

MEPIEeHIUKYIAPHO K IUIOCKOCTH ocHOBaHus, D = D = . Hailiaure miomans MOBEPXHOCTH
MUpaMUIbIL.
2. OcHoBaHueM mpsMoro mnapaienenumnena BDi1Bi1DigBisercs napajuieaorpamm

ABCD, cTopoHBI KOTOPOTO paBHBI V2u2, oCTphIii yron paBeH 45°. Bricora napasuienenunena
paBHa MEHbIIIEH BhICOTE Napauienorpamma. Haitaure:

a) MEHBIIIYIO BBICOTY MapaljielIorpaMMa;

0) yroa Mexay INIOCKOCTBIO B1M INIOCKOCTBIO OCHOBAHHS;B)ILIONIAIb

OOKOBOH IMOBEPXHOCTHU MapaJUIeNenUIe1a;

T') IJIONIA b MOBEPXHOCTH MapaljieNienune 1a.

Konmponwvnaa paboma «L{ununop, konyc, cghepa u nioujadu ux nogepxuocmeiir.
Bapuanm 1.

1. OceBoe cedyeHMe NMIMHApPA — KBaApaT, IUIOA[b OCHOBAaHMUS LMWIMHApPA paBHA
16 cM?. Haiigure mimommaab MOJHOM MOBEPXHOCTH IIMIMHIIpA.

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

a) IUIOIIA/Ib CEYEHUS KOHYCa MII0CKOCThIO, IPOXOIAIIEH yepes iBe 00pazyromue, yroi
MeX Ay KoTopbIMH paseH 30°;

0) miomaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. Jlnametp mapa paseH 2. Uepes koHel AUaMeTpa NpoBeIeHa MJIOCKOCTh MO YTII0M
45° x Hemy. Haiinute iy muHuM nepeceyeHus chepbl 3TOH IIIOCKOCTHIO.



Bapuanm 2.

1. OceBoe cedyeHME NWIMHpa — KBaJApaT, AUaroHaigb KoTtoporo pasHa 4 cm. Haiiaure
IJIOLIA/1b TTOJTHOM OBEPXHOCTH LIMJIMHJPA.

2. Pammyc ocHOBaHUs KOHYyca paBeH 6 cM, a 00pa3yrolasi HAKJIOHEHA K IUIOCKOCTH
ocHoBaHus noj yriaom 30°. Haiinure:

a) IJIOIA/b CEYEHHS KOHYCa INIOCKOCThIO, IPOXOIALIEH uepes aBe oOpa3yrolue, yroi
MEX Y KOTOpbIMH paBeH 60°;

0) Tioma b OOKOBOM MOBEPXHOCTH KOHYCA.

3. uamertp mapa paseH 4. Uepes koHel [uaMeTpa MpOBEIEeHA INIOCKOCTD M0 yIII0M
30° k Hemy. HaiinuTe momaap ceueHus mapa 3Toi MI0CKOCThIO.

Konumponsnan paboma «Qovemul meny.
Bapuanm 1.

1. Anodema nmpaBUIIbLHON TPEYroabHOW MUpaMUIbl paBHA 4 CM, a IBYTpaHHBIA Yroi npu
ocHoBaHuu paseH 60°. Haiinute 00beM nupaMupl.

2. B nununanp Bnucana mnpusmMa. OCHOBaHHMEM NPU3MBI CIY)KUT MPSMOYTOJIbHBIN
TPEYroJIbHUK, KaTeT KOTOPOro paBeH 2, a mpuiiexamuid yroa paseH 60°. Jlnaronanb Oosblieit
OOKOBOW TpaHH TMPHU3MBI COCTABIISIET C TUIOCKOCTHIO €€ OCHOBaHWs yrosl 45°. Haiimute oObem
HWIHH]IPA.

3. Jluamerp mapa paBeH BbICOTE€ KOHYyca, oOpa3yolias KOTOPOTO COCTaBIISE€T C
MIJIOCKOCTHIO OCHOBaHMs yroj 60°. Haiiiure oTHOIIEHNE 00BEMOB KOHYCA U TIIapa.

4. OOBeM muuHApa paBeH 96 cM3, miomaae ero oceBoro ceuenus — 48 cm?2. Haliaure
oAb cepbl, ONMMCAHHONW OKOJIO IUIUHAPA.

Bapuanm 2.

1. bBokoBoe pedpo MpaBUIBLHON TPEYroOJBbHON MUPAMUIBI PaBHO 6 CM M COCTaBIIET C
MIJIOCKOCTBIO OCHOBaHMs yroJ 60°. Haitnure o0bemM mupamMubl.

2. B xonyc Bnucana nupamupga. OCHOBaAaHHEM NHUPAMUIBLI CIY)KUT TPSMOYTOJbHBIN
TPEYTroJIbHUK, KaTeT KOTOPOro paBeH 2, a mnpuiexamuii yroa paBeH 30°. bokoBas rpaHb
MUPaMUJIbI, IPOXOAIIasl Yepe3 JaHHBIM KaTeT, COCTABISIET C TUIOCKOCTHIO OCHOBAHUS yroia 45°.
Haiinure o6beM KoHYCA.

3. B xoHyc, oceBoe ceueHHue KOTOPOTO €CTh MPABWIbHBIA TPEYroJIbHUK, BIHCAH Iap.
Haiigure oTHOmIEeHKe muiomaau cepsl K IIIomaam 60KOBOH MOBEPXHOCTH KOHYCA.

4. JluameTp 1apa paBeH BBICOTE LMJIMHJIpPA, OCEBOE CEUYEHHE KOTOPOIo €CTh KBaJpar.
Haiigure oTHOIEHHE 00BEMOB 1Iapa U IMIUHIPA.

Koumponovnaa paboma «Koopounamul mouku u Koopounamaul 6eKmopa 6
npocmpancmeey.
Bapuanm 1.
Haiimure k0o pauHATHI BeKTE)pa_B ecmu A5, -1, 3), I§(2,_-2, 4).
2. Jlanw Bextopel {3;1; —2}u { 1;4; —3}. Haitoure |2 —T.
3. N300pasute cucteMy KoopauHar z u noctpoiite Touky A(1; -2; -4). Haiigure
PacCTOSHUS OT ATON TOYKH 10 KOOPAUHATHBIX MIIOCKOCTEH.
Bapuanm 2.
1.HaiiiuTe KOO pArHATHI BeKTO_pa_D eciu C(6; 3; -2), D(2; 4; -5).
2. Jlausl BekTophl {5; —1; 2} u {3;2; —4}. Haiimure T — 27 .
3. NU3o06pasute crcteMy KOOPIUHAT Z U mocTpoiite Touky B(-2; -3; 4). Haiiaute
PacCTOSHUS OT ATON TOYKH 10 KOOPAUHATHBIX IIIOCKOCTEH.

Konumponvnuas paboma « Yeon mesncoy 6ekmopamu, RpAMbIMU U RIIOCKOCAMUY.
Bapuanm 1.
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1)

1)
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5.

6. Haiinure 3HaYeHME BBIpaKEHHS 1 + JZCOSa , € JIH Sinoc=7;, o€ ’—900; 270° | :

1. BelumcnuTe CKalSpHOE MPOMU3BEICHUE BEKTOPOB M, ecimu = + 2

N=27=3()=60"F

2. Han xy6 BD1B11D1. Haiinute yron mexay npsimeiMu D1u B, Tae —
cepenuna pedpa DD1.
3. 3amaga 518 (a).

)

2 2

]

]

Bapuanm 2. _ S
1. BbIYUCIIATE CKANSAPHOE MPOM3BEICHUE BEKTOPOB W, eciu =2 — +, =
=3[ =20=60° "
2. HMau xy6 BD1B11D1. Haiinure yron mexay npsmeiMu u D1
3. 3amaga 518 (0).
5.2 KoMI1eKT MaTepHaJioB [Jisl IPOBeIeHUSI TECTOBOT0 KOHTPOJIS
IIpuMepHBbIi IepeYeHb TECTOBLIX 3aJaHUMH
Tema «OCHOBBI TPUTOHOMETPH I
Bapuant Ne 1
Berunciure Sin2X +4 COS2 X, mpu sin2 = l Y
1 2 2
= - 4
2 2) lZL 3) 72 ) 2
. . I
Boamcmmre 3( COS 200 COSoL — Sin 20, sina ) —  COS 3o, mpu o= = .
3 2 6
= 13
2) —7 3) 0 4) -5
2 )5 ) )
VKaKuTe MHOKECTBO 3HaueHHi QpyHkuuu Y = Sin 2X + 5.
[1; 6] 2) [0; 5] 3) [4; 6] 4y [-5; 5]
. I'padux xakoit pyHkimm n300pakeH Ha pUCYHKeE? A
yzldnx
y= 2 1
2 C0S X B X
y = COS 2X i /A I (O A e
y = 2sin X
. Haliiure 3HaYeHNE BBIPAYKEHUS
4COS(TC + OL) +lsin 3(— o, ecm o= /7.
2 2
-45 2) 35 3) 45 4) -35



7. Bemuucnure 4 + COS o + tQ 20(, ecau COS o= 1

2
Bapuant Ne 2
1. Yupoctute Beipakerue 9 + 5 Sin 20 -5¢c0sa.
1) 14 2) 5 3) 9+5cos2a 4) 9-5co0s2a
2. Beruncimre €0S 3y €0S 4y +sin 3y sin 4y—4 mpu cos y = 1.
1) -5 ) -3 3) -4 4 -2
VKaKuTe MHOXKECTBO 3HaYeHni QpyHkimu Y = SIN 2X + 3.
yAL
4. 'papuk kakoil (QyHKIMHM uU300paxeH Ha
pucyHke?
1) y=-sinx N - <
2) y=COSX AN 0] 1A 5
3) y =SInX T 111 17T ]
4) y=- COSX
2 5. Haiiure 3 JHAUCHHE BBIPAKEHHUS
: 5
ZSIn(2n5+0c) - cos—jé+ o ,ecm 0= g
n =" 2) 2 3 2 g 2
4 4 4 2
6. Haiiute  3HayeHHMe  BHIPAKEHUS 1- ,? sina ecad  COSo= % ,
ae fLo"; 180° | |
7. Boumciure 2 C0S 2 o + 2Sin 20( -3, ecm €cos a= 0,5.
Bapuant Ne 3
2 .2 .2
1. Bemmcmure 3 €0S° X + 4 8in° X =1, ecm SIN° X =1,
1) 2 2) 1 3) 3 4) 4
2. Beruucyare SiN X SiN 2X — COS X COS 2X —Sin 3X , npu X = E
3
1) 0 ) 1 3) -1 4 -2

3. VkakuTe MHOKecTBO 3Hadenuit pynkimu Y = Sin 0,5 — 5.

1y [-6;-4] 2 [05; 5] 3 [4; 6] 5 [-5; 5]



4. I'padpuk kakod (QYHKIUH H300pakeH Ha y4
pucyHke?
1) y=- 2c0S X 1
2) y=— 2sin X - - >
) y=Lcosx “LINOL YA TN X
2
4) y=sin2x
& Hai 3HaYEHHUE BBIPKEHUS
. IATE
3cosi3n_g—EA + cod> —a ’fecnn x\é 2
2 5 2 2
16 _16 14 _14
1) == 2 = 3 = 4 =
) 5 ) 5 ) 5 ) 5
6. HaiimuTe 3HadYeHWE  BBIPAXKCHHS }%COSOL , €CJIN 5
ael90% 270° |
L ]
2 . 2 .2
7. Beruncare 1+ tg "o — 4 Sin "o, ecm SIn “a= 0,5.
Bapuanr Ne 4
1. Haiinute 3HaueHue BhIpaxenus 6 Sin 2 X —4, eciu COS 2 X =0,75.
1) 55 2) -25 3) 65 4) 1,25
2. Bouncure 4 sin2 X -COS2 X + 5, ecmm Sin 2X = 1 .
3
2 2 4
1 46 2) S 3 4 3
9 3 9 9
3. VKkaxuTe MHOXKeCTBO 3HaueHuil pynkiuu Y = 2 — COSOX .
1y [-5:2] 2 [1:3] 3 [0; 2] 5 [2;5]
yA
TR Va
AN T

4. I'paduk kakoit GyHKIMU U300pa’keH Ha pUCYHKe?



1) y=— COSX
2) Yy=CO0SX
3) y=sinx
4) y=—sinx

3. - yis
5. Haiiyme 3snauenne soipakennst ~ SiN( 21 + o) —sin(3n + o) , ecm o= =.
4 4

y L2 2) —%g 3) g/%: 4) —%ﬁ

6. Haiiiute  3HaueHuWe  BBIpAKCHUS 1 sina, eciu 3
1/ coso = — 4 ,— ,

ael180% 360° |
L ]

7. Berunciure 3 1 20+ V519020 +2, ecm tga=— /5.

OTBETHI
Bapuant/| ) 5 | ol 4 1 5| g 7
3aJJaHUusA
1 4133 2] 2] 05| 75
> 412233 -1 | -25
3 3 2 1| 1] 4] —02 0
z > 12 41| -2 | 195

Paspnen «I'eomerpus»
1. CKOJIBKO TIPSIMBIX MOYKHO MPOBECTH Yepe3 OJIHY TOUKY IPOCTpaHCTBa?
1) Hu ognoii. 2) Oxny. 3) [Ige . 4) beckoHeYHO MHOTO.

2. CKOJIBKO TIIOCKOCTEH MOKHO TIPOBECTH Yepe3 OJIHY TOYKY IPOCTpaHCcTBa?
1) Hu oanoii. 2) Oxny. 3) JIse. 4) beckoHEUHO MHOTO.

3. CKOJIBKO TPSIMBIX MOKHO TIPOBECTH Yepe3 IBE TOUKHU MMPOCTPAHCTBA?
1) Hu ozroit. 2) Omny. 3) JIBe. 4) BeckoHEYHO MHOTO.

4. CKOJIbKO TUIOCKOCTEH MOYKHO TIPOBECTH Yepe3 JIBE TOUKH MPOCTpaHCTBA?
1) Hu ozroit. 2) Omny. 3) IBe. 4) BeckoHEYHO MHOTO.

5. CkoJIbKO MPSIMBIX MOYKHO TIPOBECTH YepPe3 Pa3IndHbIC Taphl U3 TPEX TOUEK
MPOCTPAHCTBA, HE TMPUHAICIKAIUX OTHOU MPSIMOIA?
1) Hu oxnoii. 2) Tpu. 3) lllects. 4) BeckoHEYHO MHOTO.

6. CKOJIBKO MJIOCKOCTEH MOXHO IPOBECTU Yepe3 TPU TOUKU IMPOCTPAHCTBA, HE
IIPUHAUIEKALIUE OTHOU MIPSIMOI?
1) Hu onoii. 2) Onny. 3) Tpu. 4) beckoHeuHO MHOTO.

7. CKOJIBKO IUIOCKOCTEH MOXXHO TPOBECTH 4Yepe3 TpU TOUKH IPOCTPAHCTBA,
IIPUHAUIEKALIUE OTHOU MIPSIMON?



1) Hu onoii. 2) Oany. 3) Tpu. 4) BeckoHeuHO MHOTO.

8. CKOJIbKO OOIIMX TOYEK UMEIOT JIBE MIEPECEKAIOIINECS MIIOCKOCTH?
1) Onny. 2) Ige. 3) Tpu. 4) beckoHeuHO MHOTO.

9. B xakoM city4ae EHTPBI TPEX MIapOB MPUHAUIEKAT OTHOU MIIOCKOCTH?
1) Paguychl 11apoB COBMaAAIOT.

2) LleHTpbl IAPOB MPUHAUICIKAT OJHOU MPSIMOIL.

3) Bceerna.

4) Hukorna.

10. CxO0JIBKO IIOCKOCTEH MOYKHO ITPOBECTH Yepe3 TPH BEPIIUHBI KyOa?

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

11. Kakoe HauOoJibliee YMCI0 MPSIMBIX MOXKHO MPOBECTU Yepe3 pa3InyHbIE Mapbl
YETBIPEX TOYEK MPOCTPaHCTBA?
1) Yetsipe. 2) [Tsate. 3) lllecTs. 4) Bocems.
12. Kakoe HamboJsplliee YUCIIO MPSIMBIX MOXXHO TPOBECTH Yepe3 Pa3IMYHBbIC Maphl U3
IIATH TOYEK IPOCTPAHCTBA?
1) 5. 2) 10. 3) 15. 4) 25.
13. HaiimuTe 9rcio AuaroHaiel mpsMoyroIbHOTO MapajuIeIIeHITe Ia.
1)2.2)4.3)6.4)8.
14. HaiinguTe unciio AuaroHanei 6-yroiabHOM MPU3MBIL.
1) 6. 2) 12. 3) 9. 4) 18.
15. Kakoii MHOTOYTOJILHUK JIGKUT B OCHOBAaHWHW MTUPaMHUIbI, uMetomeit 12 pedep?
1) TpeyroabHHK.
2) YeThIpexyroabHHUK.
3) llecTHyroapHUK.
4) JIBeHaaaTHyroJIbHUK.
16. Kakoii MHOTOYTOJIbHUK JISKAT B OCHOBAHUH TPU3MBI, UMetoteil 36 pedep?
1) llecTHyroabHUK.
2) JleBATUYTOJbHHUK.
3) JIBeHaaIaTHYT OJIbHUK.
4) TpuaAnaTHIIECTUYTOJIbHUK.
17. Ilpuzma umeet 18 Beprma. Kakoit MHOTOyrobHHK JIGKUT B €€ OCHOBaHUN ?
1) TpeyroabHHK.
2) llecTHyroapHUK.
3) JleBATHYTOJIBHUK.
4) BoceMHaIIaTHYTOJIbHHUK.
18. Ilupamuaa umeet 10 BepuinH. Kakoit MHOTOYTOJBHHK JIEKHUT B €€ OCHOBAaHUU?
1) TIATHYTOJIbHHUK.
2) lllecTryroabHHUK.
3) BocbMUYTOJIBHUK.
4) JIeBSITHYTrOJIbHUK.
19. IIpu3ma numeer 18 quaronaneit. Onpenenure ee BUI.
1) TpeyronbHasi.
2) IllectuyronbHasi.
3) JeBsTuyronpHasl.
4) BoceMHaIIaTHyroJIbHasl.

20. CxonbKo quaroHaneit uMeeT 7-yrojibHas nupamuaa’?
1) Hu ognoii. 2) 6. 3) 7. 4) 14.

OTBeTnI
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5.3 KoMIuUIeKT MaTepHuaJioB 115 IPOBe/leH!s MPAKTUYECKUX 3aHATHI
IlepedyeHb YCTHBIX BOIIPOCOB 110 TeMaM:

IIpumepHBbIii IepeYyeHb BONPOCOB M 3aIaHUI VI OATOTOBKH K ONPOCAM U

NMPAKTHYECKUM 3aHATHIM

Pa3nen 1. Aareopa

Tema Pa3zBuTne noHATHH 0 YHCJIE

ApudmMeTnueckue JeUCTBUS Ha/l YUCIIAMHU.

YucnoBble MHOKECTBA. J{eICTBUTENbHBIE YHCIA.

Haxoxnenne npuOImKeHHBIX 3HAYSHU N BEIMYHMH U TTOTPEITHOCTEH BBIYMCICHHIA.

AOGCONIOTHAS ¥ OTHOCUTENbHAS IOTPEUTHOCTH.

CriocoObI CpaBHEHUS YUCIIOBBIX BBIPAXKEHHIH.

aogrwnE

Tema Crenenu u KOpHH
1. Kopuu u crenenu. Kopens crenenu N> 1 u ero cBoiictsa.
2. TlpeoOpa3oBaHue BBIpaXEHUH, COIEpKAIIUX PaJUKAIIbL.
3. CreneHs ¢ pallMOHAIBHBIM IIOKA3aTeIeM U €€ CBOMCTBA.
4. TloHsTuHe O CTENEHH C ICHCTBUTEIbHBIM MoKa3aTeneM. CBONHCTBA CTENEHH C
JEVCTBUTEIBHBIM [IOKA3aTENEM.



Beluncienue u cpaBHEHUE KOPHEH.
BeinonHenue pacyeToB ¢ pauKalaMH.
Jlorapudwm uncia. OCHOBHOE JOrapu(hMUIECKOE TOKIAECCTBO.
Jlorapudm npoun3BeIeHNS, YaCTHOTO, CTETICHU.
[lepexoa kK HOBOMY OCHOBAHUIO JIOTapH(pMa.
10 [IpeoGpa3oBanus MPOCTEHIINX BHIPAKEHUI, BKIIIOYAIOIINX apu(PMETUIECKHE
orepaluu, ornepany BO3BEICHUS B CTENEHb U JOrapu(pMUPOBaHHUSL.
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Pa3nes 2 OcHOBBI TPUTOHOMETPHHU
Tema OCHOBBI TPUTOHOMETPHH
OcHOBbI TpUroHOMeTpuu. UnciioBasi OKpy>KHOCTb.
Hucnosast OKpyKHOCTb Ha KOOPAMHATHOM IIJIOCKOCTH.
CuHyc, KOCUHYC, TaHT€HC, KOTAaHI€HC MPOU3BOJILHOTO YIJIa.
OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA.
Pagnannas mepa yria.
Tpuronomerpruyeckue GopMyIbl ABOWHOTO Yriia U IOJIOBUHHOTO yIia.
Tpuronomerpuueckue Gopmyibl npeoOpazoBaHUsI CyMMbI TPUTOHOMETPUUECKUX
(byHKupm B IIPOM3BEACHUE U MIPOU3BEIACHUS B CYMMY.
8.  Oomme GopMyIbl AJIst pEIICHUS POCTEHIITIX TPUTOHOMETPHUYESCKHI YPaBHEHUIA.
9. ®@opmynsl IS pemieHHS MPOCTEHIINX TPUTOHOMETPUYECKHX YpaBHEHHIA
(4acTHBIE CITy4an).
10. MeTop! pemeHns TPUTOHOMETPUIECKUX YPaBHEHUH.

‘Nouo s wN e

Pa3znea 3. ®yHk1uHU, UX CBOCTBA U rpapuKu
Tema OyHkuuu u rpapuku
1.  ®yaxuun. O6macTk onpeneeHus K MHOXKECTBO 3HaueHuH. ['paduk QyHKIINA.
2.  CgpoiicTBa GyHKITHH.
3. TIpomexyTku Bo3pacTaHus U yObIBaHUsI, HAHOOJIbIIIEE U HAUMCHBIIIEE 3HAUCHUS,
TOYKH 3KCTpeMyMa. BhIMyKIIoCTh QyHKIUY.
4.  Tlpumepsl GyHKIHNOHAIBHBIX 3aBUCUMOCTEN B PEaJIbHBIX MTPOLIECCaX U SBICHUSIX.
5.  IIpeoOpa3oBanus rpadMKOB: MapaICIbHBIA IEPEHOC.
6. IIpeoOpaszoBanus rpaKOB: CHUMMETPHUSI OTHOCUTEIHHO OCEH U CUMMETPUS
Hayajia KOOpAUHAT, IPSIMON Y=X

7.  IlpeoOpa3zoBaHus rpa)MKOB: pacTsHKEHUE U CKATHE BJIOJIb OCEH KOOpAWHAT.
8.  OOparnas pyukmus. O6macth onpeaeneHus u o01actb. ['paduk odpaTHOI
GyHKIHH.

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

10. Tpuronomerpuueckre GyHKIHH Y = SiN X, Y = COS X, UX CBOHCTBA U Tpaduku;
MEPUOAUIHOCTD, OCHOBHOM MEPHO/I.

11. Tpuronomerpuyeckue pyHkiuu y = tg X, Y = Ctg X, ux cBoiicTBa u rpaduku;
NEPUOANIHOCTb, OCHOBHOM MEPHOI.

12. TIpeobGpazoBanus rpaKoOB TPUTOHOMETPUUYECKUX (PYHKITUI.

Pa3znen 3. Hayana MmaTeMaTn4eckoro aHaJn3a
Tema. Havyajia MaTeMaTH4eCKOr0 aHAJIN3a
1. [lonatue o npenene mnocieaoBaTenbHOCTH.  CyliecTBOBaHME — Ipezena
MOHOTOHHOW OTPAHUYEHHOM MOCIEA0BATEIBHOCTU. [[MMHA OKPYKHOCTH M IUIOLIA[b Kpyra Kak
Mpeaenbl MOCIEA0BATEIBHOCTEM.
2. BeckoneuHo yObIBaromias reoMeTpudeckas mporpeccusi u e€¢ cymMma. Teopemsbl 0O
IpeJenax Mnocie0BaTeIbHOCTEN.



3. llousTtHe 0 HepepbIBHOCTU (PYHKIMH. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX
GbyHKIUAX.

4.  TlonsaTtue o0 MPOU3BOIHON QYHKIIUH, PU3HUECKUI U TEOMETPUUYECKUNA CMBICI
IIPOU3BOJHOM.
[Tpon3BoJHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIH.
IIpon3BogHBIE CYMMBI, pa3HOCTH, IPOU3BEICHUS U YACTHOTO.
VYpaBHeHHE KacaTeIbHOU K TpapuKy( ) yHKIIHH.
[IpuMenenue mpon3BOJHON K UCCICOBAHUIO (YHKIIUN U TOCTPOEHUIO IPaPUKOB.
[IpounsBoanbIe 00paTHOM PYHKIMI U KOMIIO3ULIMYU JAHHON QYHKIMU C JIMHEIHOM.
0. IIpumeneHue MPOM3BOAHON I HAXOXKJICHUS HAMOOIBIINX U HAMMEHBIINX
3HAQ4YECHHUI BEJIMYMH.

11. JduddepennmpoBanue noka3aTelIbHON U JOTapUPMUIECKON PYHKITHIA. .
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12. Teomerpudeckuii cMbICi Tpou3BoIHOMU. [ padmaeckas miuroctTpanus. Y paBHEHNE

KacaTelbHOU K rpaduKy QyHKIHMH.

13. HeoOxoammoe U JOCTaTOYHOE YCIIOBUE Bo3pacTanus (yobiBanus). HeoOxomumoe

U JJOCTaTOYHOE yCIOBHE MaKcUMyMa (MUHUMYMa) (pyHKIIUU.
14. HaxoxaeHue HanOOIbIIIET0 U HAMMEHBIIIETO 3HaYeHUH (PYHKIIMU Ha OTPE3KeE.
15. Ilpumepsl UCHOJB30BaHUS NPOUZBOJHOW Ui pELICHUS MPUKIATHBIX
COLIMANIbHO-3KOHOMMYECKHUX 3a/1a4.

Tema. UHTErpaJ M €ro npuMeHeHue
1.  HaTterpan u mepBooOpa3Hasi.
2. Teopema Herotona—JleitOnuna.
3.  IlpumeHeHne wHTErpaia K BHIYMCICHUIO (PU3NUYECKUX BEIMYMH U IJIOMIAJICH.
4, [Lnomaas KpUBOJIMHEMHOM TpaICIHH.

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

1.  PaBHOCWJIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM.
2.  Pemenue nokasareabHBIX YPaBHCHUN U HEPABEHCTB.
3. Pemenue norapupmMuueckux ypaBHEHUH 1 HEPABEHCTB.

4.  Pemenue uppanroHaabHBIX YpaBHECHHUH.
5.  Metonpl pelieHHs pPALMOHAIBHBIX, TMOKa3aTENbHBIX, JIOTapU(PMUYECKUX
TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABEHCTB.

6.  Pemenue npoctelmx cucTeM ypaBHEHUH € IBYMsI HEM3BECTHBIMU.
7. OcHOBHBIC IPUEMBI PEIICHUS CUCTEM YPaBHEHHI.

8. Meroa uHTEepBAOB.

9.  Pemenne cucteM HEPABEHCTB C OJIHOM MEPEMEHHOM.

10. Hcnonwp3zoBaHue CBOWCTB U IrpaduKOB (PYHKIUI MPU PEIICHUU YpaBHEHUH U
HEPaBEHCTB.

11. H3oOpakeHue Ha KOOPJMHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUI YpaBHEHUH U
HEPaBEHCTB C JIByMs IEPEMEHHBIMU U MX CHCTEM.

12. TlpumeHeHue MaTeMaTHYECKHX METOJOB IS PEIICHUS 3a/1a4 U3 Pa3IUYHBIX
obrnactell HayKN U TIPAKTHUKHU.

13. MHutepmperarus pe3yiabTara, yueT pealbHbIX OTpaHHUEHUH.

Paznen 5. Kom0nnaropuka, craTuCTHKA U Teopusi BeposiTHocTeii Tema.

Kom0unnaropuka
1.  CoOblITHE, BEpOSTHOCTH COOBITHS.
2.  CrnoxeHue M yMHOKEHHE BEPOSITHOCTEH.

3. HOOqepéI[HLIﬁ )51 OJIHOBpeMeHHLII‘/’I BBI60p HCCKOJIBKHUX 3JICMCHTOB M3 KOHCYHOI'O
MHOXKCCTBaA.



4.  ®opmyiibl yuClIa IEPECTAHOBOK, COYETAHUN, pa3MEILICHU.

5. Kiaccuueckoe onpezeneHrne BEPOSITHOCTH CIIyYaiHOTO COOBITHS. BeposTHOCTD
CYMMBI HECOBMECTHBIX COOBITHH.

6. Pemenue koMOMHATOPHBIX 33/a4.

7. ®opmyIibl YKCIia IEPECTAHOBOK, COUETAHUH, pa3MEILEHU.

8.  ®opmyna bmHoma HeroToHa.

9.  Tpeyronbuuk [lackans.

10. CgoiicTBa OMHOMHATBHBIX KO3()(HUIIHEHTOB.

Tema J1eMeHTHI TEOPHHU BEPOSTHOCTEH U MATEMATHYECKON CTATHCTUKH
1.  DnemeHTtapHble U cl0XKHbIE COObITHS. CitydaliHble COOBITHS U UX BEPOSITHOCTH
2. PaccMoTpeHue ciydaeB U BEpOSTHOCTh CyMMBI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTh MPOTUBOIIOJIOKHOTO COOBITHS.

3. TloHsTHE O HE3aBHCUMOCTH COOBITHI. BEeposITHOCTh 1 cTaTHCTHYECKAst YacTOTa
HACTYIUICHHS COOBITHS.

4.  TabnuuHoe u rpaduyecKoe NpeacTaBICHUE JAHHbIX.

5. UYwucnoBble XapaKTEPUCTUKHU PSIIOB TaHHBIX.

6.  PemreHue mpakTHYeCKUX 3a/1a4 C MPUMEHEHHEM BEPOSITHOCTHBIX METOIOB.

Paznen 6. l'eomeTpus
Tema IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

1. OcHoBHble TOHATHUS cTepeoMeTpur. [IpsmMble 1 MIIOCKOCTH B TPOCTPAHCTBE.
2.  Axcuomsl crepeomeTpun. HeKoTopblie CIeICTBHS 3 aKCHOM.
3. Pemenue 3a1a4 Ha IpUMEHEHHUE aKCUOM CTEPEOMETPUH U UX CIIEICTBUH.

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

5.  TlapamnmenpbHOCTH IPSIMOM U TIIOCKOCTHU. [Ipr3Haku U CBOWCTBA.
Pemenue 3a1ay Ha mapajieIbHOCTh NPSAMON U TIIOCKOCTH.
CkpenruBaroiuecs npsiMble.
VYTl ¢ COHANMPaBIEHHBIMUA CTOPOHAMU. YTOJ MEXKITY IPSIMBIMU B IIPOCTPAHCTBE.
. ITapannenbHOCTB IIIOCKOCTEM, NPU3HAKH U CBOICTBA.

10. Terparap. [Tapamtenenumnes.

11. Cevenus MHOTOTpaHHUKOB. [locTpoeHne ceueHu .

12. TlapamnensHOe MPOCKTHPOBAHUE.

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

14. Tlepnienaukynsp v HakJIOHHAs. PaccTosiHEE OT TOYKH JI0 MJIOCKOCTH, OT MPSIMOU
710 TJIOCKOCTH, MEXAYIapaleIbHBIMU MJIOCKOCTSIMH, MEXIY CKPEUTUBAIOIIUMHUCS MPSIMBIMU.

15. Teopemao Tpex MepreHIuKyIIpax.

16. VYromn Mexay npsMOi U MIOCKOCTHIO.

6
7.
8.
9

Tema. MHOrOrpaHHMKH U KpyIJble TeJa
1. JIByrpanHslil yro. JInHEHHBIN yros AByrpaHHOIO yria.
2.  llepneHIUKyISPHOCTh MIOCKOCTEH, MPU3HAKU U CBOMCTBA.
3. IlpsmoyronsHelii napamnenenunen. Kyo.
4.  OproroHansHoe npoexktupoBanue. [1nomaae opToroHanbHOM NPOEKIUU
MHOTOYT'OJIbHUKA.

5. IlousaTtue MHOTOrpaHHMKA. BepmuHsl, pedpa, rpaHd MHOTOTpaHHUKa. PazBepTka.
6 MHororpanHsie yribl. Beinykiibie MHOrorpanauku. Teopema Dinepa.

7. Ilpusma, e¢ ocHOBaHMs, OOKOBBIE peOpa, BICOTA, OOKOBasi MOBEPXHOCTb.

8 [Ipsimas n HakoHHasA npu3Ma. [IpaBunbHas npusma.



9. TMupammna, ee ocHOBaHUE, OOKOBBIE peOpa, BRICOTA, OOKOBAsI TOBEPXHOCTb.
[IpaBunbHas nupamuaa. TpeyrojbHas nupamMuaa.

10. YceuénHnas nupamuia.

11. Cummertpus B npoctpancTse. [IpeacraBieHne o npaBUiIbHbIX MHOIOIPaHHUKAX.

12. IentpanbHoe npoekTrpoBanue. M3o00paxkeHne NpoCcTpaHCTBEHHBIX HUTYD.

Tema KoopauHaThl H BEKTOPHI
1. Bekropsl. [IpsMoyrosnbpHasi cucteMa KOOpAWHAT B IPOCTPAHCTBE.
2. JlexapTOBBI KOOPJMHATHI B IPOCTPAHCTBE.
3. Koopmunats! BekTopa. CBs3b MEXAYy KOOPAUHATAMH TOYKH M BEKTOPA.
4.  CoHamnpaBieHHbIE, IPOTUBOIOJOKHO HAIlPaBICHHBIEBEKTOPHI.
[IpoTHBOMIOJIOKHBIE BEKTOPBI.

5.  PaBeHCTBO BEKTOPOB.
6.  Momynb BekTOpa.
7.  PaccrosHue Mmexay Toukamu. KoopauHara cepeHbl OTpe3Ka.

5.4 KoMiuieKT MaTepuaJioOB Uil POMEKYTOUYHOI aTTecTaluu MO pe3yJbTaTaM
OCBOEHUSI TUCIHUNJIMHBI
3amanust 1yl TPOMEKYTOUHOM aTTeCcTalluu
«Anrebpay

1. Mara3uH 3aKkymaeT I[BETOYHBIE TOPIIKK 1O onToBod meHe 120 pyOmed 3a mTyKy ®
npojaer ¢ HaueHkoi 20%. Kakoe HamOosbliee YUCIO TaKMX TOPIIKOB MOXHO KYNHUTh B 3TOM
marasune Ha 1000 pyOueii?

2. 3agauy Nel mpaBunbHO pemnian 18 810 uyenoBek, 4To cocTaBisieT 57% BBITYCKHUKOB
ropojia. CKOJIbKO BCEro BBIITYCKHUKOB B ATOM Topoje?

3. Ha cuety Mammnoro Mo6uipHOTO Tennedona Ob110 53 pydis, a mocie pasroBopa c JleHoi
octasiock 8§ pyosen. CKOJIBbKO MUHYT JJTUJICS pa3roBop ¢ JIEHOH, eciu oJlHa MUHYTa pa3roBopa
crout 2 pyomns 50 xomeek?

4. Ha nuarpamme moka3aHa CpeIHEMeCsSYHas TeMIiepaTypa Bo3ayxa B MUHCKE 3a KaXKIIbIi
Mecsn 2003 roga. Ilo ropuzoHTaIM yKa3bIBalOTCS MECHALbI, 10 BEPTUKAIM — TeMIIEpaTrypa B
rpanycax Ilenbcus. Kakoit u3 nernux mecsieB 2003 roga B cpenHeM ObLI caMbIM X0J0AHBIM? B
OTBETE YKXXHUTE CPEHIOI0 TEMIIEPATypy B 3TOM Mecslle, B rpaaycax Llenbcus.
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5. Ha pI/ICYHKe )I(I/IpHLIMI/I TOYKaMH IIOKa3aHO

K
CYTOYHOC KOJIMYCCTBO OCAAKOB, BBIIIAJABIIUX B | 4 / \ /




Kazanu ¢ 3 mo 15 c¢espans 1909 roma. [lo ropusoHTanu ykas3pIBAIOTCS YMCIIa MECSIa, IO
BEPTUKAIM — KOJMYECTBO OCAJKOB, BBIIABIIMX B COOTBETCTBYIOLIUN JE€Hb, B MWIIMMETPAX.
JUis HarysgIHOCTH >KMpHBbIE TOYKHM HA PUCYHKE COEAMHEHBI JUHHUEH. Onpenenure mo pucyHky,
CKOJIbKO JTHEW M3 JIAHHOTO IepHO/ia BBIMAIaio0 OT 3 10 7/ MAJUTUMETPOB OCAIKOB.

6. Ha pucynke mokaszan rpaduk aBmwxeHHs aBTomMoOuMis mo mapumpyry. Ha ocm abermucc
OTKJIaJpIBaeTCsd BpeMs (B yacax), Ha OCH OpJAMHAT — MPOWJEHHBIH MHYyTh (B KUJIOMETPAX).
Haiigure cpetHIO0 CKOPOCTh JABMKEHUSI aBTOMOOHSI Ha JaHHOM Mapiipyre. OTBET JaiTe B KM/4.
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7. Haiiymre xopenb ypapHerns 90881 - <
367 = 1
8. Haiigure kopeHb ypaBHEHUS 6
9.
25x
Pemute ypaBHeHue x* 424 "Ecimn ypaBHEHHUE UMeeT 0oJiee 0JIHOTO KOPHSI, B OTBETE
3aMUIINTE OOJIBIITUI U3 KOPHEH.
10.
8x> +29x +c.

[psamas Y = 5x + Sgpngercs kacatenbHOIM K rpaduky QyHKIIHH Haiinure C.
11. Ha pucynke u3obpaxen rpaduk ¢pyakiun Y = f(X), onpenenénnoit na uareppaie (—4; 8).
Haiinure cymmy Touek sxctpemyma dynkiuu f(X).
¥ y=fix)

/‘




12. Ha pucynke n300paxén rpaduk nekotopoit dynximn Y = Jf (x) (1Ba y1yya ¢ oOmei
HavaibHOM TOYKOM). [lonb3ysick pucyHkowm, Berumciaure F(8) — F(2), rme F(X) — oana us
nepBooOpa3ubix pyHkimn f(X).

F
R
‘ﬁ""‘-..____‘ ! |
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2
13. Haiute 3HaueHMe BRIpOKEHHS ~ + VXt —4x+4 npu x < 2.

14. HaiinuTe 3Ha4Y€HNE BBIPAKECHUS ( V13— \/7)( V13 + \/7)

1 5
5-—-21]:—.
15. Haitgure 3HaueHuE BBIPAKEHUS 3 21

Frok — Fake
R=rpox — ————

o m ?
16. Pelitunr R uHTepHET-Mara3uHa BBIUKCISETCSA 1O (opmyre (K + 1)

0,02K
m =

rje Frox + 0,17 ok — CPEIHSA OIEHKAa Mara3uHa MOKYIMATeNSIMH, I — OIICHKA
MaraswHa, JaHHas JKcrmepramMu, K — 4YuciIo moKymareneld, OIEeHWBIIMX Mara3uH. Haiigure
PEUTHHT MHTEpPHET-Mara3uHa, €CJIM YHCJIO MOKYIaTesiei, OLUECHUBIIMX MaraswH, paBHO 49, ux
cpennsis onenka pasHa 0,88, a ornenka skxcrnepro pasHa 0,38.

17. HekoTopast KoMIaHUs TPOJACT CBOIO MPOMYKIHIO 1Mo IieHe P = 600 py0. 3a eguHUILy,
TIepeMEHHBIE 3aTpaThl HA TTPOU3BOACTBO OJHOW €AMHUIIBI MPOAYKIHH cocTaBisitoT V = 300 pyO.,
nocrostHabie  pacxoasl npeanpustus f = 700 000 py6. B mecsm. MecsiuHast onepanroHHas
npuOBLIG MpeanpusaTus (B pyossix) Beraucisiercs mo Gopmyse g(q) = q(p — v) — f. Onpenennre
MECSYHBIH 00bEM TPOM3BOJACTBA ( (€OWHUI[ TPOAYKIIMHM), TPH KOTOPOM MeECSYHas
omneparnroHHas nmpuosLTb peanpusatus oOynet pasaa 500 000 pyo.

_ —6
18. B TeneBu3ope  €MKOCTb  BBICOKOBOJBTHOIO  KOHJIEHCATOPA C=4-10" o

R=28-10°
HapannenLHo C KOH,Z[eHcaTOPOM IHOIKJIIFOUYCH pCSI/ICTOp C COHpOTI/IBHeHI/IeM OM BO
BpeMsi pabOThI TEIEBU30Pa HAIIPSHKEHUE HAa KOHICHCATOPE Up=14 kB. [locne BbIKITItOUEHNA
TEJEeBU30pa HANpPsDKCHHE Ha KOHJACHcaTope YyObIBaeT 110 3HAYCHUS U (xB) 3a Bpewms,

U
t = aRClog, -0

oTpesenseMoe BBIpaKEHHEM (c), e o0 =1,3— MOCTOSIHHASL.
Omnpenenure (B KHJIOBOJIbTAX), HauOOJbllIee BO3MOXHOE HAIpPSHKEHHE Ha KOHICHCATOPE, eCIH
MOCJIE BBIKITIOUEHHS TelleBU30pa mpouuio 83,2 c. OTBET JailTe B KUIOBOJIbTAX.

19. CmemaB 11-mponeHTHBIA W 72-POLEHTHBIA pPAcTBOPBI KUCIOTHI U aoOaBuB 10 kr
9uCTOW BOABI, Mony4ymin 31-mpoueHTHBIA pacTBOop Kuciotel. Eciam Ob BMecto 10 Kr BOJBI
no6aBuiy 10 kr 50-mpoIEHTHOTO pacTBOpa TOM e KUCIOTHI, TO MOMYy4YHJId Obl 51-MPOLIEHTHBIH
pactBop KHUCIOTBHL. CKOJIBKO KuiorpaMMoB 11-mpOIEHTHOTO pacTBOpa HCIONb30BAIN  JUIsS
MOJTy4eHUs: CMecu?

20. JIBa memiexoAa OTIPABISIOTCS OJHOBPEMEHHO B OJJHOM HAIMpPaBIIEHUU U3 OJHOTO M TOTO
K€ MecTa Ha MpOryjiKy mo amiee mapka. CkopocTh mepBoro Ha 1,5 km/4 Goublie CKOPOCTH
BTOpOro. Uepes CKOIbKO MUHYT PacCTOSHUE MEX Ty Iemiexoqamu ctaHeT pasHbIM 300 meTpam?

21. JIee Opuraapl, COCTOAIIME W3 PabOYMX OJMHAKOBOW KBalM(UKAIMH, OTHOBPEMEHHO
Havallyd BBITIOJIHATH JIBa OJJMHAKOBBIX 3aKka3a. B mepBoii Opuraae O6buto 2 pabodnx, a BO BTOPOi
— 12 pabouux. Yepes 3 nHs mocie Havana pabOTHI B MEpBYI0 Opuraay mnepenuiu 8 pabouux u3
BTOpO# Opuranel. B urore 06a 3akaza ObLTM BBIOJHEHBI OJHOBpeMeHHO. Haliaute, CKOIBKO
THEH moTpeOOBaNIOCH Ha BHIMIOJTHEHHUE 3aKa30B.
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22. Haligure HanOoJibIiee 3HaYeHNE (PYHKITUN X Ha OTpE3Ke [— 10; — 1] .
23. Haiigure TOUYKY MakcuMyma bynkun Y — (2x —3)cosx —2sinx+ 5,

T
0; —) .
TIPMHAIEKAITYEO TPOMEKYTKY ( 2
24. Haiinure ToukymMakcumyma ¢yakmun Y = U; X7 — /x4 12Inx + 8.
3%* 4 54/2sinx — 6cos” x —2) = x.

on ]

25. a) Pemnre ypaBHeHuE: 10g9(

0) YkaxuTe KOpHHU 3TOTO YpaBHEHHS, PUHAICKAIUE OTPE3KY

x X x+4 .
26. a) Pemte ypaBHEeHHE 8§ —7-4" -2 +112=0.
0) YKakuTe KOPHHU 9TOTO YPABHEHH, IPUHAUIEKAIINE OTPE3KY [10g2 5; log, 1 1].

6cosZx — cosx — 2

_ =0.
27. Pemnte ypaBHEHUE V —Ss1mx

64
log, 512 <log, —.
X

28. Pemite HEpaBEeHCTBO

X2 —2x+2 3x+2<4x—1

29. PemmnTe HEPABEHCTBO: X2 —2x x+1 X

Va2 +22<5.

30. Pemmte HEpaBeHCTBO:

3agaHus U1l IPOMEKYTOYHOM aTTecTaluu
«I"eomeTpusi»

1. HaiiguTe tutonaapr 4e€ThIPEXyroabHUKA, BEPITUHBI KOTOPOTO MMEIOT KOOPJMHATBI
(8;0), (10;8), (2;10), (0;2). o

Rt ——————=

|
|
|
|
|
|
‘ Ceatll
0 2 Bewyd).pip

2. Ha xneruatoii Oymare ¢ kineTkamu pazmepoMm 1cm x 1 cm uzobpakena tpameuus (cm.
PHUCYHOK).

Haiinure ee rutomnaap B KBaApaTHBIX CAHTUMETPAX.

petuyers [pd

3. Haiigute paaMyc OKpPYKHOCTH, BIHCAHHOM B U300paK€HHBIH Ha pPHUCYHKE

TpeyroibHUK ABC, cunTast CTOpOHBI KBaIpaTHBIX KIETOK paBHbIMU 1. &




4. Ha xieTyatoii Oymare cvifasmMep KICTKH __cux _cx M300pakeéH kpyr. Haiigure
IUIOIIA (b 3aKPAIIEHHOr0 cekropa. OTBET JaiiTe B KBAPATHBIX CAHTUMETAX.

|

{ |
\ /

pem_yeraj.pqa

5. Ha xneruaroii 6ymare ¢ pazmepom kietku 1x1 m3o0paxen TpeyroasHuk ABC.
Haiigure nnmuny ero 61cceKTpuChl, MPOBEACHHOM U3 BEpIIMHLI B. C

6. HaiinuTe ruiomnaaps 4eThIpeXyrobHIKa, H300pakeHHOTO Ha KieTyaToii Oymare(c] /8
pasmepoM kieTku 1 cMm x 1 cm (cM. puc.). OTBeT faiiTe B KBaipaTHBIX CAHTUMETPAX.

pewyers|pg

7. B tpeyronbanke ABC yron A pasen 60°, yron B pasen 82°. AD, BE n CF —
ouccekTpuchl, epecekaromuecs B touke O. Haiiaure yron AOF. Otser naiite B rpagyca.

A ] F pewyers.pqp

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

A

@ B

Yron npu  BepuiMHE, MPOTHUBOJIEKAIIEH  OCHOBAaHUIO  PaBHOOEAPEHHOIO
TpeyrojabHuka, paBeH 30°.bokoBas cropoHa TpeyroibHuka paBHa 10. Haiinmute momanp
3TOTO TPEYroJIbHUKA.




10.

HaiinuTe xopay, Ha koTopyto onrpaercs yroia 30°, BIUCAaHHBIA B OKPYXHOCTh

paauyca 3.
C.
A BPE
11.
OcTpple yriasl NPSMOYTOJIbHOTO TPEYTroabHUKA paBHBI 62° u 28°. Haiiaure yroa Mexmy
BBICOTOM ¥ MEIMAHOM, MPOBEACHHBIMU U3 BEPIIMHBI TpsiMoro yria. OTBeT Jaiite B rpaaycax.

.
&GH 8.
/6

A pemyera,pqog

12. [lepumMeTp TpeyroyibHUKa paBeH 76, a paauyc BIMCAHHQ
Haitaure miomaae 3Toro TpeyrojabHUKA.

13. Bo cKobKO pa3 yBennyuTCs 00BbEeM IIapa, €Clii €ro paauyc yBEJIUYUTh B TPH pa3a?

14. [ap Briucan B muyuHAp o0bemoM 42. Halinure o0beMm 1mapa.

15. B npaBWJIBHON LIECTUYTIOJILHOU NPU3ME , Bce pebpa KoTopoii
paBHBI 8,HAAUTE YyroJl MEKIYNPSIMBIMA U OTB@& pairre, B XPEINCAX.
KA D E|.
E D,
T T G
F | |
A B,
| ]
| J
| w
Bl . |\ |&
W (-
Fl.7

A pruyera.mp



16. B npaBunbHOi TpeyroapHoi nupamuae SABC touka L — cepenuna pedpa AC, S —
BepmmmHa. M3BectHo, yto BC = 6, a SL = 5. Haiigute miomaas OOKOBOW TOBEPXHOCTH
MUPAMUJIBI.

L

4 petryars.pgp
17. Haitnute oO6bem V KoHyca, oOpasymomias KoToporo paBHa 44 W HakJIOHEHa K
I0cKocTH ocHoBanHus 1o yriiom 30°. B otBere ykaxkure_V/m.

18. B npsMOyrosibHOM TapaJUICICIUIIEAC AR CD A, B C;D; U3BECTHBI IJIUHBI peOep: 4B=3,

=5 = M. HaiiguTe mionaab ceYeHUs MapauiesenuIea mioCKOCThI0, TPOXOIsiiel Yepe3
Touku A, B u Ci.

19. Hana npaBunbHas npusma ABCA1B1Ci, y kotopoii ctoponsr ocHoBanus AB = 4, a
6okoBoe peopo AA1 = 9. Touka M — cepeauna pebpa AC, a Ha pebpe AAr B3siTa Touka T Tak,
gyro AT =5.

a) JlokaxwuTe, uyto mmockocth BB1M nenut otpe3ok Ci T monosnam.
0) ITnockocts BTCy nmenut orpe3ok MB1 Ha nBe wactu. Halinmure mivuHy MeHbIEH U3

HHX.

20. OxpyxHocth ¢ neHTpom O mpoxoaut uepe3 BepmuHbl B u C Gomnbiieit GoxoBoi
CTOpoHBI npsimoyrosbHoi Tpaneuun ABCD u kacaetcst 6oxoBoii ctoponsl AD B Touke T. Touka
O nexwut BuyTpu Tpanenuun ABCD.

a) JJoxaxure, yro yron BOC BaBoe 6oublie yria BTC.
0) Haiimure paccrosaue ot Touku T g0 npsmoit BC, ecnu ocHoBanus Tpanenun AB
u CD paBnbl 1 1 25 cOOTBETCTBEHHO.

5. MaTepuajibHO-TeXHUYECKOe odecrieyeHHe KOHTPOJIbHO-0LeHOYHBIX MepPONPHATHIH

B mnpouecce ocBoeHuss mporpaMmbl y4eOHOW JUCHMIUIMHBI «MaTeMaTHKay CTYIEHTbI
JIOJKHBI UIMETh BO3MOYKHOCTh JOCTYNA K 3JIEKTPOHHBIM Y4E€OHBIM MaTepualliaM, UMEIOIUMCS B
cBOOOTHOM j10cTyTie B cucteMe VHTepHeT (3IeKTpOHHbIE KHUTH, TIPAKTUKYMBI, TECTHI U JP.).

Peanuzanuss nporpammbl y4eOHONW JUCHMIUIMHBI IpeArojiaraeT Hajludyue YueOHOro
kabuHera mareMaTuku Ayautopusi Ne 238 — «KaOuneT maTreMaTHKN» «YueOHas ayTuTOPHs



JUIA TIPOBEIEHUS 3aHATHI BCEX BMJIOB, IPEAYCMOTPEHHBIX OOpa30BaTENbHOM IPOrpaMMOi

(YpoxK,

MPAKTUYECKOe 3aHsATHE, JTabOopaToOpHOE 3aHSATHE, KOHCYIbTAIUs, JICKIUs, CEMUHAP),

B TOM YHUCJE TPYNIOBBIX M HWHIAUBHUAYAJIbHBIX KOHCYJIbTAallMi, TEKYIIEro KOHTPOJIA H
MPOMEKYTOYHOM aTTECTALIN.

Y4ueOubie cTosbl — 19 miT.
VYyeOnsle cTynbs — 38 mT.
Kadenpa — 1 mr.

Jocka 3-xanmemenTtanas — lmr
[Ipoexrop - 1 mir.

HoytOyx — 1 IIT.
[IpoekunonHsIi 3kpad — 1 mT.

[epeueHb MPOrpaMMHOTO 0OECIICUCHHUS:
KasperskyEndpointSecuritymsonsneca — CranmaprasiiiRussianEdition. 1500-
2499 Node 1 year Educational Renewal Licence

Onepannonnascucrema 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 ITpodeccronanbusrii moc 2007

Aymutopus Ne 239 - «YdyeOHast ayauTopwsi Uil TIPOBEICHHS 3aHSATHH BCEX BHUJIOB,

MpelyCMOTPEHHbIX ~ oOpa3oBaTeNnbHOM  mporpamMmoil  (YpoK,  MIpaKTUYECKOEe  3aHsATHE,
nabopaTopHOE 3aHSATHE, KOHCYJbTallMs, JEKUWs, CEeMHHAap), B TOM YHCJIE TPYNIOBBIX U
MHIUBUAYaIbHBIX KOHCYJIbTAIMM, TEKYILIETO KOHTPOJIS U MPOMEKYTOYHOU aTTeCTaIII

VY4eOHble cTONBI — 24 MIT.
VYyeOnble cTynbst — 48 mT.
Kadenpa — 1 mr.

Jocka 3-xaneMmenTanas — lmt
[Tpoexrop - 1 mT.

HoytOyxk — 1 IIT.
[TpoekinoHHbIN dKpaH — 1 mT.

[Tepedyens nmporpammuoro odecnieueHust: KasperskyEndpointSecurity mms
ousneca — Crapmapruerii RussianEdition. 1500-2499 Node 1 year Educational
Renewal Licence

Omnepannonnas 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 ITpodeccrnonanbhsrii mroc 2007

6. JIUTEPATYPA, B TOM 4YHMCJIE JAOIOJHUTEJ/IbBHASI, 1 HWHBIE

NCTOYHHUKH

5.

OcHoBHasi IMTEpPaTypa

AmumoB II.A. u np. Maremarnka: anreOpa W Hayaja MaTEMaTHYECKOTO aHAIM3a, T'€OMETpPHsL.

Anrebpa 1 Hayaa MaTeMaTHYeCKOro aHanu3a (0a30BbIii U yriyoneHHblit ypoBan).10—11 xmacce. — M.,
[Ipoceemenune 2018.

6.

Artanacsn JI. C., byryzos B. ®., Kagomnes C. b. u np. Maremaruka: anrebpa W Hadaia

MaTeMaTHueckoro aHammusa. ['eomerpus. I'eomerpus (6a30Bblid 1 yrnyonennsiid yposau). 10—11 kiaccsr.
— M., IIpocsemenue 2019.

7.

Komsaruan HO.M., Tkauesa M.B, ®emeposa H.E. u nap. Maremaruka: amrebpa u Hauana

MaTeMaTHYECKOro aHanm3a. Anredpa W Hadajla MaTeMaTHYeCKOro aHanm3a (0a30BBIA M yriayOJleHHBIN
ypoBHH). 10 xmacc— M., [Ipocsemenue 2019.



8. Komsirun FO.M., TkaueBa M.B.,DemnepoBa H.E. u nap. Maremaruka: anreOpa u Hadaia
MaTeMaTHYECKOro aHanu3a. Anredpa W Hayaja MaTeMaTHYeCKOro aHanusa (0a30BBIA M yriyOneHHBIN
ypoBHH). 11 knacc — M., Ilpocemenne 2019.

JonotHUTEIbHAS JIUTEPATypa

O6o6pazoBannu BPoccuiickoit ®enepanun:denep.3akonor29.12. 2012 Ne 273-D3 (B pen.
®epnepanpubix 3ak0HOB OT 07.05.2013 No 99-@3, 0107.06.2013 Ne 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 135-03, ot 04.06.2014 Ne 148-
@3, ¢ m3Mm., BHeceHHBIMH DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B penm. ot
03.07.2016, cu3m. ot 19.12.2016.)

[Ipuka3 MunucrepctBa oOpazoBanust u Hayku P® ot 31 mexabps 2015 r. N 1578 "O
BHECEHUU M3MEHEHUH B (efiepaibHbIN roCyAapCTBEHHBIN 00pa30BaTENIbHbIN CTaHAAPT CPEAHETO
oOuiero oOpa3oBaHMs, YTBEP)KIEHHBIM MpuKa3oM MuHHCTEpcTBa OO0pa3oBaHUS M HayKd
Poccuiickoit ®eneparu ot 17 mast 2012 r. N413"

[Mucemo JlemaprameHTa rocyaapCTBEHHOM MOJHUTHKU B cepe MOATOTOBKH paboyuX KaJIpoB
u JIIIO Munucrepctsa oopa3zoBanust U Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanmu 1o
OpraHu3alliil  TIOJIydeHHsl CcpeiHero ooOmiero o0pa3oBaHWs B MpenelaX  OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CPEIHETO MPO(EeCCHOHAILHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
oOuiero oopazoBaHus ¢ yueToM TpeOoBaHM (enepanbHbIX FOCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHJAPTOB W TOJIydaeMOW MPO(ECcCHN WM CHEeNHaTbHOCTH CPEIHEr0 MpoQecCHOHATHHOTO
00pazoBaHUM.

[Ipumepnass ocHOoBHas oOpa3oBaTeibHAas IporpaMMa CpeaHero ooOmero oOpa3oBaHMs,
07100peHHas pemieHneM (enepabHOr0 y4eOHO-METOAMYECKOTO OOBEAMHEHUS IO O00ImemMy
o6pasoBanuio (mpotoko ot 28 uions 2016 . Ne 2/16-3).

bawmaroe M.U., [vicanos LII.HM . Metoaudeckoe mocodbue misi moarotoBku k EID.—M.,
2017

HNuTepHeT-pecypcenbl
1. www. fcior. edu. ru(MudopmanroHHbie, TPEHHPOBOYHBIE K KOHTPOJIbHBIE MATCPUAIIBI ).

2. www. school-collection.edu.ru (Eaunas kosekiuu nudpoBbX 00pa3oBaTeIbHBIX

pecypcoB). YueOHOE U3/1aHne

3. Exponenta.ru http;//www.exponenta.ruKommanusSoftlint. O6pazoBarenbHbIii

MaTeMaTU4YeCKuil caiiT. MaTepuaisl Ui CTYJCHTOB: 33/a4H C PEIICHUAMH,

CIPABOYHHUK T10 MATEMATHKE, HJICKTPOHHBIC KOHCYIbTALIUH.

I'azera «Martemaruka» U3narensckoro moma «IlepBoe centssopsi»http://mat. 1septemr.ru

MaremaTrKa B OTKpbITOM Kosuiemkehttp://www.matematiks.ru

Math.ru. Maremaruka u o6pasoBanue.Http://www.math.ru

Allmath:ru — Bcs matemaruka B omaom mectehtto://mwww.allmath.ru

EgWorld: Mup matematudeckux ypasuenuiihttp://egwjrld.ipmnet.ru

. Best aneMeHTapHasi MaTeMaTHKa: CPeIHssS MaTeMaTHIeCKash HHTEPHET-IIKOJIA.
http://www.bym math.net

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

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

12. JIumakTHYecKre MaTepHatbl o HHPOPMATHKE U MaTeMaTHKe.

http://comp-science.narod.ru

13. JluckperHas Matematuka: anroput™sl (mpoekt ComputrAlgorithmTutor)

© oo N Uk
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http://www.bymath.net/
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http://comp-science.narod.ru/

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

14. EI'D no MaTeMartuke: MoAroToBKa K Tectupoanutohttp://www.yztest.ru

15. 3amavyHuK I8 TOArOTOBKHU K OJIMMITHAaM 1o Matemarukehttp://tasks.ceemat.ru
16. 3anuMarenpHas MaTeMaTHKa — IIKOJIBHUKAM (OJIMMITHA/IBI, UTPhI, KOHKYPCHI IO
maremaruke) http://www.maht-on-line.com

17. Wurepuer — npoekT «3amaumn» http://www.prodlems.ru

18. Maremarudeckue 31061 hitp://www.etudes.ru

19. Maremaruka On-line cipaBouHasi HH(OpPMAIIKs B TOMOIIb CTYACHTY
http://www.manhtm.hl.ru

20. Marematuka B IOMOIIb IIKOJBHUKY M CTYIEHTY (TeCTHI 110 Matematuke online)
http://www.mathtest.ru

21. Matemaruka Juis mocTynaromux B By3sthttp://www.matematika.agava.ru

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

23. MaTtemaTru4ecKre OJIMMITHAIBI M OJTUMITHAHbIE 3aaaunhttp://www.zaba.ru

24. Caiit anemenTapHoit MaTeMatrku JImutpus ['yiuna http://www.mathnet.spb.ru
25. Typaup ropooB — MexayHapo Has MaTeMaThdecKast OJTMMITHAIA JITs
mkopHUKOBOEtp://Www.turgor.ru

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

27. OtkpsIThIi OaHk 3aganuit ®UIIU - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

DJIEKTPOHHO-CIPABOYHBIE CHCTEMBI:

1. DnekTpoHHO-OMOIMOTEUHAs] CUCTEMa «YHUBEPCUTETCKasi OMOIMOTEKa OHJIaH» — 0a3a
JTaHHBIXYy4eOHOM, y4eOHO-METOIMYECKOW W HAayYHOW JIUTEPATYPHINIO OCHOBHBIM H3Yy4aeMbIM
muctururHam -http://www.biblioclub.ru

2. DnexTpoHHO-0MOmuoTeuHass cucremMa«lOpaiT»: komnekiusa — «JlereHmapHbie  KHUTH
n koyeknust CIIO — anekTpoHHBIE BepcUU yuyeOHOW W y4eOHO-METOJUYECKOU JIUTEPATYpPHI -
www.biblio-online.ru

3. Hayuynas onexkrponnas Oubmmoreka €LIBRARY.RU —  »snekTpoHHble  Bepcuu
POCCHICKUX HAyYHO-TEXHHUECKHUX sKypHanoB -http://elibrary.ru

4. Polpred.com O630op CMUM — »1eKTpOHHBIA apXuB MyOIMKanui HWHPOPMAreHTCTB
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