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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o6mieoOpa3oBaTenbHON y4eOHOW AUCHUIUTHHBI «MaTemMaTHKa» MpeaHa3HadeHa
JUTS M3Y4EHUS] MaTeMaTUKU B MPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUAX, PEATU3YIONINX
00pa3oBaTeNbHYI0 MPOTPaMMy CpeIHero oOmiero oOpa3oBaHHs B IpeAesiaXx OCBOCHHUS OCHOBHOM
npodeccroHabHOM oOpazoBarensHON mporpammbl (OITOIT) CIIO Ha 06a3e OCHOBHOTO OOIIETroO
o0pa3oBaHUsl TPU TOJTOTOBKE CIICIMATUCTOB CpeaHero 3BeHa mo creruansHoctr 09.02.07 —
NubopmanroHHbIe CUCTEMBI U IIPOTPAMMHUPOBAHUE.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanmii ®I'OC cpemgnero obmero odpazoBaHUS,
MPEIBSIBISEMBIX K CTPYKTYpPE, COICPKAHUIO W pe3ybTaTaM OCBOCHUS YUCOHOW TUCIUIUIMHBI
«MaremaThKa», ¥ B COOTBETCTBHHM C PEKOMEHIAIMSAMHU TIO OPraHU3allid TOJYYCHHS CPETHETO
obuiero o0pa3oBaHusi B IIpelenax OCBOGHHMsS 0Opa3oBaTeNIbHBIX IPOrpamMM  CPEIHEro
npodeccuoHaIbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C yUeTOM TpeOOBaHUIA
(denepalbHBIX TOCYIAPCTBEHHBIX O00Pa30BATENBHBIX CTAHAAPTOB W IMOJy4aeMOU CHEIUATEHOCTH
cpenHero mpodeccuoHaIbHOTO 00pa3oBaHus (MUCHMO JlernapTameHTa TOCyAapCTBEHHOW MOJUTUKH
B c(epe noaroroBku padouux kajapos u IO Munobpnayku Poccum ot 17 mapra 2015 1. Ne 06-
259).Coneprxanne mporpaMMbl yueOHON TUCHHMIUTHHBI «MaTteMaTHKa» HAIpaBICHO Ha JTOCTHKEHUE
CHEAYIONIUX LeJIei:

UMETh TIPEJICTABICHHUS O CONMAIBHBIX, KYJIbTYPHBIX M HMCTOPHUYECKUX (PAKTOpaxX CTAHOBJICHHS
MaTeMaTHKH;

(hOpMHPOBAHKE JIOTUIESCKOTO, AITOPUTMHUIESCKOTO U MATEMATHYECKOTO MBITIICHUS;

YMEHHE MPUMEHSTH TIOJYICHHBIC 3HAHUS TPU PEIICHUH Pa3TUYHbIX 33/1a9;

MOJIyueHUE TPEJCTABICHUH O MareMaTHKe KaK 4YacTH OOIleYesIOBEYeCKOW  KyJIbTYpHI,
YHUBEPCAJIbHOM SI3bIKE€ HAyKH, MO3BOJIAIOIIEM ONHCHIBATh W H3Yy4aTh pealbHbIE MPOLECCHl U
SIBJICHUS.

B mporpamMmy BKIIOYEHO cojepiKaHHe, HamlpaBiIeHHOE Ha (opMHpoBaHHE y CTYICHTOB
KOMIIETEHIINHN, HeoOxoauMbIXx mia kadectBeHHoro ocsoenust OIIOITI CITO na 0ase OCHOBHOIO
o0miero o0Opa3oBaHusl C TOJYYCHHEM CpPEIHEro oO0Iero oOpa3oBaHMs; MPOrPaMMbI MOATOTOBKH
cnernuanucToB cpennero 38eHa (ITIICC3).

B paGoueit mporpamme yueOHOW AuMCHUIUIMHBI «MaTeMaThKay OIUCHIBACTCS COACpKaHHUE
yueOHOTo MaTepuaia, MociaeI0BaTeIbHOCTh €r0 U3Y4eHHUs, TeMaTUKa MPAKTUYECKUX 3aHSITHH, BUIbI
CaMOCTOSITENIBHBIX Pa0OT, pacmpenesieHne y4eOHBIX YacoB C Y4eTOM cHeuuKd MporpaMm
MOATOTOBKH CIIEHUAINCTOB CPEIHETO 3BEHA.

[IporpaMma MOKET HCIOJIB30BATHCA JAPYTUMH MPO(ecCHOHAIBHBIMU 00pa30BaTEeIbHBIMU
OpraHU3aIUsIMH, PEATH3YIOUIUIMHU 00pa30BaTEeNbHYIO MIPOTrPaMMy CPEAHEro O0IIero 0Opa3oBaHUs B
npexaenax ocoeHus: OITOIT CITO na 6a3e ocCHOBHOTO 00111eT0 0Opa30BaHMs.

Peanuzanus oOieo6pazoBareabHON ydeOHON AMCHUIUIHNHBI «MaTeMaThKay AOMYCKAeTCs Kak
B OouyHOM ¢opmate oOyueHHus, Tak U B (opmare 3JIEKTPOHHOTO OOy4YEHHUS C HCIHOJIB30BAHUEM
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIl.

OBIIAS XAPAKTEPUCTHKA YYEBHOMU JUCHHUAIIJIIMHBI
«MATEMATHUKA»

MaremaTrka sBiseTcss (yHIAMEHTaJIbHOM 001eo0pa3oBaTeabHON  JUCHUIUIMHON €O
CJIO’KUBIIMMCS YCTOWYMBBIM COJIEP)KaHUEM U OOIIMMHU TPEOOBAHUSIMU K MOJITOTOBKE O0yJarOIUXCS.
B npodeccuonanbHbIX 00pa3oBaTeNbHBIX OPraHU3aLUAX, PEATU3yIOIUX 00pa3oBaTeIbHYIO
nporpamMmmy cpeaHero oouiero oopasoBanus B npenenax ocsoenuss OITOIT CITO na 6a3e 0cCHOBHOTO



oOmiero o0pa3oBaHMs, HM3y4Y€HHE MATEeMAaTUKA HMMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduiist mpohecCHOHATBFHOTO 00pa30BaHUsI.

IIpu ocBoenun crenuanbHocTet CIIO TexHMueckoro mnpoduis mpodeccnoHATBHOTO
oOpa3oBaHUsI MaTeMaTHKa HU3ydaeTcs Oosiee yriyOleHHO, Kak MpoduibHas ydeOHas NUCIUTUIMHA,
YUYUTHIBAIOMIAs CHIENU(PUKY OCBaUBAEMBIX CIIEIIMATbHOCTEH.

OTO BBIpaXaeTcsl B COAEPKaHUM O0Y4EHHUs, KOJIMYECTBE YaCOB, BBIACISAEMBIX HA U3Y4YEHUE
OTIENBHBIX TEM TMPOTPaMMbl, TJIyOMHE WX OCBOSHHS CTYAEHTaMH, OOBEME M XapakTepe
MIPaKTUYECKUX 3aHATUH, BUAAX BHEAYJUTOPHOU CaMOCTOSATEIbHON pabOThl CTYI€HTOB.

OO01ue neny u3ydyeHus: MaTeMaTHKU TPAJUIIMOHHO PEaJIU3YIOTCSl B YETHIPEX HANPaBICHUAX:

1) obmree mpeacraBieHne 00 HISAX U METOIaX MaTEMATHKU;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHUE;

3) oBnajsieHue HEOOXOAUMBIMHA KOHKPETHBIMH 3HAHUSIMU U YMEHHSIMH;

4) BocnuTaTeNBEHOE BO3JICHCTBHE.

[Ipodunuzanus neneit MareMaTH4eCKOro o0pa3oBaHUs OTpakaeTcsl Ha BbIOOpE MPUOPUTETOB
B oOpraHu3anuu y4eOHON jesTenbHOCTHM oOywaromuxcsa. s TexHuueckoro  mpoduis
npodecCuoHaNIBHOTO 00pa30BaHMs BHIOOP IIEJIEH CMEIIaeTcs B IMparMaTHYeCKOM HaIlpaBJIEeHUH,
MIpelyCMaTPUBAIOIIEM YCHJIEHHE M pacIIMpeHUe NMPUKIAJAHOIO XapaKTepa M3yuyeHUs MaTeMaTHKH,
MPEUMYIIIECTBEHHON OpHEHTAllMd Ha aJrOPUTMHUYECKUN CTHJIb MO3HABATEJIIbHON NEATENbHOCTH.
N3yuenne wmartemaTukn Kak mnpoduibHONW o0meoOpa3oBaTenbHON  y4eOHOW  TUCIMIUIMHEI,
yUuTHIBaroIel crneunduky ocBanBaeMbIx ctyneHTamu crienuanbHocT CIIO, obecnieunBaeTcs:

e BEIOOPOM PA3MYHBIX TIOJXOIOB K BBEICHIIO OCHOBHBIX TTOHSITHIA;

e (GopMHUPOBAaHMEM CHUCTEMBl Y4YEOHBIX 3amaHui, oOecreyuBaIMKUX IPPHEKTUBHOE
OCYILIECTBJICHIE BBIOPAHHBIX LIEIEBBIX YCTAHOBOK;

e o0orameHueM CIeKTpa CTWIeH Y4eOHOHl JIesATeNbHOCTH 3a CYeT COIJIACOBaHMS C
BEIYLIIUMU XapaKTepUCTUKaMU BHIOPAHHOM CHIEIIUAIbHOCTH.

[IpodunwsHas cocraBisromas OTpakaeTcsa B TPEOOBAHHUSAX K TOJATOTOBKE OOYYarOIIUXCS B
4acTu:

e 00mel cucTeMbl 3HaHMIA: coJepKaTellbHble MPUMEPHI MCIOJIB30BaHUs MaTeMaTHYECKUX
UJIel ¥ METOI0B B MPO(GECCHOHATHHOU IeATETLHOCTH;

® yMEHHIl: pa3nuyne B ypoBHE TPeOOBaHUM K CIOXKHOCTH IPUMEHSEMBIX aITOPUTMOB;

® [PAKTUYECKOTO HCIOJIH30BAHUS MPUOOPETEHHBIX 3HAHUNW M YMEHUI: MHIUBUAYAIBHOTO
y4eOHOTO OIbITa B TMOCTPOCHHUM MAaTeMaTHYeCKHUX MOJeJel, BBIMOJHEHUU HCCIIEI0BATEIbCKUX
MIPOEKTOB.

Takum o0pa3oM, peanusanusi cojep>kaHus Y4eOHON TUCIMIUIMHBI OPHUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYaTbHBIX XapaKTEPUCTUK y4eOHON pabOThl, 3aBUCIIIUX OT MPOUIIs
npodeccHoHAIbHOTO  O0pa30BaHUs, TMOJYYEHUS OMbITA  HCIOJb30BAaHMS ~MaTeMaTUKU B
COJIep)KaTeNbHBIX W MPOPECCHOHATBHO 3HAYMMBIX CUTYallUSX [0 CPaBHEHUIO C (POpPMaIbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMH XapaKTEPUCTHKAMU O0ydEHHUSI.

Copepxanue y4yeOHOW AMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMH
CoJIepKaTeIbHBIMU JIMHUAMU 00y4EHUSI MaTeMaTHKe:

e anreOpanyeckas JUHMS, BKIIOYAOLIAasi CUCTEMATU3ALMIO CBEAECHUIN O YMCIax; U3ydeHHe
HOBBIX M 0000IleHHE paHee M3YYEHHBIX OIepauuil (BO3BeleHHE B CTENEHb, M3BJICUCHHE KOPHS,
norapu(pMUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHbIE K HUM); U3y4YE€HUE HOBBIX
BUJIOB YHCJIOBBIX BBIp@KEHUH M (OpMYN; COBEpPILICHCTBOBAHHE IPAKTUYECKMX HABBIKOB H
BBIUMCIIUTENIBHOW KyJIbTYpHl, PacCHIMPEHHE U COBEPLICHCTBOBaHHE alreOpanyeckoro ammaparta,
C(OPMHPOBAHHOTO B OCHOBHOM WIKOJE, W €ro NPUMEHEHHE K PpEIICHUI0 MaTeMaTHYeCKUX |
MIPUKIIAIHBIX 3a7a4;

® TEOpPEeTUKO-(QYHKIMOHANbHAs JIMHUS, BKJIIOYAIONIAS CHCTEMATH3alMI0 U pacHIMpeHHe



CBEICHMI O (PYHKIUSAX, COBEPIICHCTBOBAHHE TI'paUUCCKUX YMEHHIA; 3HAKOMCTBO C OCHOBHBIMHU
UICSIMM M METOJAaMH MAaTEeMaTHYeCKOro aHalinu3a B O00beMe, MO3BOJIIOIMIEM HCCIIEI0BATh
JJIeMEHTapHble (YHKIMM ¥ peliaTh MPOCTEHIINEe TIeoMeTpudeckue, (U3WUecKue U Jpyrue
MIPUKJIAHBIC 3aa4H;

e JIMHHUS YpaBHEHUW U HEPABEHCTB, OCHOBAHHAs HAa IIOCTPOCHUU U HCCIEIOBAHUU
MAaTeMaTHYECKUX MOJIEJICH, MepPEeceKaromascs ¢ aareOpandeckod U TEOPETUKO-(PYHKIIMOHATLHON
JUHUSMH W BKIIOYAIONIAsl pPa3BUTHE U  COBEPIICHCTBOBAHUE TEXHUKH  alreOpanyecKux
peoOpa3oBaHMid IS PEIICHHUS YPaBHEHUH, HEPAaBEHCTB W CUCTEM; (OpPMHUpOBAaHUE CIIOCOOHOCTH
CTPOUTH M MCCIIEIOBATh MPOCTEUIINE MaTEMaTUUECKUE MOJICIHN TP PEIICHUN MPUKIAJHBIX 3ajad,
3a/1a4 U3 CMEXKHBIX M CTICIHAIbHBIX TUCIHUILINH;

® TeoMeTpUYeCKas JIMHUS, BKIIOYAIOIIAsl HATJISHbIE MPEICTABICHUS O TIPOCTPAHCTBEHHBIX
¢urypax u U3ydeHHE UX CBOICTB, (OPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOI'O BOOOpAKEHMS,
pa3BUTHE CIOCOOOB TEOMETPHUYECKUX H3MEPEHUM, KOOPJUHATHOTO U BEKTOPHOTO METOJOB st
pelieHus MaTeMaTUYeCKUX U MPUKIIAAHBIX 33714,

® CTOXacTHYeCKas JIMHUS, OCHOBAaHHAs HAa pPa3BUTHM KOMOWHATOPHBIX YMEHUH,
MPEACTABICHUI O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX OKPY>KAIOIIETO MUPA.

Pazgenbr (Tembl), BKIIOUEHHBIE B COJIEpKAHUE YUEOHOW MUCIUIUIMHBI, SIBISIFOTCS OOITUMH
JUTsl BCceX mpoduieit mpodeccuoHaIbHOTO 00pa30BaHUs M MPHU BCEX 00beMax yueOHOTO BPEMEHHU
HE3aBHUCHUMO OT TOTO, SIBJIICTCS JIM yueOHas quciuIuinHa «MareMmaTtukay 0a30BOM Win PO PHIHHOM.

B npumepHBIX TeMaTHYECKWX IUIaHAX NPOTrpaMMbl Y4eOHBI Marepuana MpPEJCTaBICH B
dbopme uepemyromerocsi pa3BepThIBAaHUS OCHOBHBIX COJEPKATEIbHBIX JIMHUKN (anreOpandyeckou,
TEOPETUKO-(YHKITMOHATBHOM, YPAaBHEHUN M HEPABEHCTB, T€OMETPUYECKOM, CTOXaCTUUECKOM), UTO
MO3BOJIIET THOKO WCIIOIh30BaTh WX PACHOJIOKEHHE W B3aUMOCBS3b, COCTaBISATH pPabOUMit
KaJICHJIAPHBIA TUTaH, TIO-pa3HOMY depenysl yueOHbIe TeMbl (IJ1aBbl yUY€OHHKA), YIUTHIBas PO OUITh
npodeccuoHaNbHOTO 00pa3oBaHus, crnenuduky ocBamaemon crnenuanbHoctu CIIO, rayOonHy
W3Y4eHHUs MaTepHala, ypoBeHb MOJATOTOBKH CTYJEHTOB 110 IPEIMETY.

[Ipennaraembie B IpUMEPHBIX TEMATUYECKUX MJIaHAX pa3Hble 00bEMbI y4eOHOTO BpEMEHH Ha
U3y4YeHHE OJHOM M TOW K€ TEeMbl PEKOMEHIYeTCS HCIOJb30BaTh JIsS BBINOJHEHHS Pa3IUYHBIX
yueOHbIX 3a7aHuid. TeM cambIM pa3nuyus B TPeOOBaHUSAX K pe3ysibTaraM OOy4YeHHs MPOSBSTCS B
YPOBHE HaBBIKOB [0 PEIICHUIO 33/1a4 U OIBITE€ CAMOCTOSITENILHOM pabOTHI.

N3yuenune o6meobpazoBaTenbHON y4deOHON ucuMIUiMHbl «MartemaTtukay 3aBeplIaeTcs
MOJIBEICHUEM HUTOroB B (popme sK3amMeHa B pamMKax MPOMEXKYTOYHOW aTTeCTallid CTYACHTOB B
nporecce ocBoeHus: ocHoBHOW OIIOII CIIO ¢ momyueHueMm cpemHero ooOmero o0Opa3oBaHHS
(ITTICC3).

B pazgene mnporpammbl «CoxaepkaHue y4eOHOM TUCHUIUIMHBDY KYPCHBOM BBIJIEJICH
Marepuan, KOTOPbIA NpH M3YyYeHHH MAaTeMaTUKH Kak 0a30BOM, Tak W MNPOPHUILHOU ydeOHOM
JTUCIUIUTAHBI, KOHTPOJIIO HE MOIEKHUT.

MECTO YYEBHOM JUCIHUILIMHBI B YYEBFHOM ILVIAHE

VYuebHass auciuiuinHa «MaTtemaTtuka» sIBISICTCS Y4eOHBIM MPEIMETOM 00s3aTebHOM
npeaMeTHoi obactu «Marematuka u nHpopmarukay @I'OC cpeanero odmero oopa3oBaHus

B mpodeccnonanbHbIX 00pa30BaTENbHBIX OPraHU3AIUAK, PEATU3YIONUX 00pa30BaTEIbHYIO
nmporpamMmmy cpeaHero oomiero oopasoBanus B npenenax ocsoenus OINOIT CITO Ha 6a3e 0CHOBHOTO
oOrmrero oOpa3zoBaHus, yueOHas JAUCHUILUIMHA «MaTeMaTuka» u3ydaeTrcs B 00meo0pa3oBaTeIbHOM
ke yaeoHoro miana OITOIT CITO Ha 6a3e OCHOBHOTO 00mIero oOpa3oBaHUsSI C TMOJYYCHHUEM
cpennero obrmiero oopazoBanus (IITICC3).



B yue6nbix mnanax [MIICC3 yuyeOnas aucuuruimHa «MaTeMaTHKa» BXOJIUT B COCTaB OOMIUX
0011e00pa30BaTENbHBIX Y4E€OHBIX JUCLUUIUIMH, (OPMUPYEMBIX M3 OO0S3aTENbHBIX IMPEIMETHBIX
obnacreit ®I'OC cpennero obmero odpazoBanus, mis crenuaibHocTeir CIIO coOTBETCTBYIOMIETO
npoduiist mpohecCHOHATBFHOTO 00pa30BaHUsI.

PE3YJIbTATHI OCBOEHUA YUYEFHOM JUCITATLIAHBI

OcBoenue conepkanus y4eOHOW MUCIUIUIMHBI «MareMaTuka» 00eCIIeuuBaeT JOCTHKEHUE
CTYJICHTAMHU CJICYIOIHUX PE3YJIbTATOB:

® JIUYHOCHIHDBIX:

c(OPMHUPOBAHHOCTh TPEJCTABICHUNA O MAaTEMATHKE KAaK YHHBEPCAIBHOM SI3bIKE HAYKH,
CPEICTBE MOJICITHPOBAHMSI SIBJICHUN U IMPOIIECCOB, HIIESX U METO/IaX MAaTEMAaTUKH;

MOHMMAaHWEe  3HAYMMOCTH  MaTEeMAaTHKH  JUI1  HAyYHO-TEXHHUYECKOTO  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHSI K MaTeMAaTHKE KaK K 4acTH OOIIEYeIOBEUECKON KYIbTYPHI depe3
3HAKOMCTBO C UCTOPHUEN PAa3BUTHSI MAaTEMATUKH, SBOJIIOLMEN MAaTEMAaTHUYECKUX UIEH;

pa3BHUTHE JIOTHYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaKCHHUS, aITOPUTMUICCKON
KYJIbTYpPbI, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOAUMOM i Oynyuieil mpodeccuoHaabHOM
NEeSTETHFHOCTH, JIJIS1 TIPOJIOJDKEHUS 00pa30BaHus U caM000Opa30BaHMUs;

OBJIaJICHUE MAaTEMaTHYCCKHUMH 3HAHUSMU H YMEHHUSMH, HEOOXOJUMBIMH B TOBCETHCBHOM
KWU3HU, JUII  OCBOCHHS CMEKHBIX  €CTCCTBCHHOHAYYHBIX JHCHHIUIMH W JIUCIUTIINH
npodeCCHOHANBHOTO IHMKJIA, M TOJydeHHs oO0pa3oBaHHMS B 00JacTAX, HE TPeOyrommx
yriyOJIeHHONW MaTeMaTHUECKOH TTOIrOTOBKH;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCJIE CamMoO0Opa3oBaHUIO, Ha
MPOTSHKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO
YCHENTHOM mpodhecCHOHATBLHON M 00IIECTBEHHOM IeATETLHOCTH;

TOTOBHOCTP M  CIIOCOOHOCTh K CaMOCTOSTEILHOW TBOPYECKOM W  OTBETCTBCHHOMU
NesITeNIbHOCTH;

TOTOBHOCTh K  KOJUJICKTUBHOM  paboTe, COTPYAHMYECTBY CO CBEpCTHUKaMU B
00pa3zoBaTeIbHON, OOIIECTBEHHO TOJE3HON, y4eOHO-MCCIIENOBATEILCKON, MPOSKTHOW W JAPYTrUX
BHJIaX JESTEIbHOCTH;

OTHOIIEHHE K MPO(EeCcCHOHANBHON IESITeNTbHOCTH KaK BO3MOXKHOCTHU Y4acTHs B pEIICHUU
JUYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX MPOOIIEM;

* MemanpeomMemHuiXx:

YMEHHE CaMOCTOSTEIIBHO OMNpPENeNsITh LEeIH JESITeIbHOCTH U  COCTAaBJISATh  IUIAHbI
NEeSITEeNIbHOCTH; CAMOCTOSTEIBLHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JESITEIBLHOCTD;
UCII0JIb30BaTh BCE BO3MOXKHBIE PECYpPCHI UISl JOCTHMIKEHHS TOCTABJICHHBIX €N W peaau3aluu
IUTAHOB JIESITENIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETUU B PA3IMYHBIX CUTYALIUSX;

YMEHHME TMPOJYKTHBHO OOINAaTbCd W B3aMMOJACWCTBOBATH B IMPOILIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTBIBATh MO3HIMU JPYTUX YYACTHHKOB AEATEIbHOCTH, 2(PPEKTUBHO pa3pemniathb
KOH(JIMKTHI;

BIIQJICHUE HAaBBIKAMHU [I03HABATEJbHOW, y4EOHO-HCCIENOBATENIbCKOW U MPOEKTHOU
JeSITeNFHOCTH, HABBIKAMH pa3pelieHus IpooiieM; ClTOCOOHOCTh  TOTOBHOCTh K CAMOCTOSITEIEHOMY
MTOUCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO PA3TUYHBIX METOJIOB MIO3HAHMUS,

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATENbHOH HH(POPMAIIMOHHO-TIO3HABATEIHHON
NEeSITeNFHOCTH, BKIIOYash yMEHHWE OPUEHTHUPOBATHCS B PA3MUYHBIX HCTOYHUKAX HWH(OpMarmu,
KPUTHYECKH OIEHUBAaTh M MHTEPHPETUPOBATh WHGOPMAIUIO, TMOIYYaeMYI0 W3 Pa3IUYHBIX
HCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMU CPEJCTBAMU: YMEHHUE SCHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh a/ICKBATHHIE SI3IKOBBIE CPEICTBA;



BJIa/ICHHE HABBIKAMH MTO3HABATEIBHON pepIeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX JCHCTBHUH 1
MBICJIMTENBHBIX IIPOLIECCOB, UX PE3yJbTaTOB M OCHOBAaHUM, I'PAHMI] CBOErO 3HAHUA M HE3HAHUS,
HOBBIX II03HABATEJIbHBIX 33144 U CPEICTB Ul UX JOCTHKCHHUS;

LEJIEYCTPEMIICHHOCTh B MOWMCKAX W NMPUHATUU PEIIeHUH, COOOpa3uTENbHOCTh U MHTYHLINS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEACTABICHUN; CHOCOOHOCTh BOCIPHUHHUMATH KpacoTy H
TFapMOHMIO MUDA;

®  npeomMemHbvix:

c(OPMHUPOBAHHOCTH MPECTABICHUN O MaTeMaTHKe KaK YaCTH MHUPOBOH KYJIBTYPHI M MECTE
MaTeMaTUKd B COBPEMEHHOW HUBWIM3AIUH, CHOCOo0aX OMHMCaHUS SBICHHH peaJbHOro MHpa Ha
MAaTE€MaTHUYECKOM SI3BIKE;

C(OPMHUPOBAHHOCTh TIPEACTABICHUH O MaTEeMaTHYECKUX TOHATUSAX KaK Ba)KHEHIINX
MAaT€MAaTHYECKUX MOJEIAX, MO3BOJSAIOIIMX OMUCBHIBATh W M3y4aThb pPa3HbIE MPOLECCH U SBIICHHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO ITOCTPOCHUSI MATEMaTUYECKUX TEOPUL;

BJIAJICHUE METOJIAMU JI0OKA3aTeJIbCTB W AITOPUTMOB pEUICHUS, YMEHHE HX IPUMEHSATH,
IIPOBOJIUTH JI0OKA3aTEJIbHBIC PACCYXKIACHUS B XOJ€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAaHJAPTHBIMM INPUEMAMH PEIICHHUS PAalHOHAJIBHBIX W HPPALMOHAIBHBIX,
IIOKA3aTEIbHBIX, CTEIECHHBIX, TPUTOHOMETPHUYECKUX YPAaBHEHHM W HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAHNE TOTOBBIX KOMIBIOTEPHBIX IPOTpamMM, B TOM YHUCJE JUIS TIOMCKA IyTH PEUICHUS U
WJUTFOCTPALIMH PELICHNS YPAaBHEHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTh MPEJICTaBICHUIH 00 OCHOBHBIX MOHATHUAX MaTeMaTHYECKOIO aHajan3a u
WX CBOWCTBaxX, BIAJCHHE YMEHHEM XapaKTepH30BaTh MOBeAeHHE (DYHKIUH, HCHOIb30BaHHE
MTOJTY4YEHHBIX 3HAHWM I ONIMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMM IIOHATHAMHM O IUIOCKMX W IPOCTPAHCTBEHHBIX TI€OMETPHYECKHUX
¢burypax, UX OCHOBHBIX CBOMICTBax; c(hOPMHPOBAHHOCTb YMEHMs PAcCIO3HABaTb I€OMETPUYECKUE
Gurypel Ha uepTexax, MOJEIAX U B pealbHOM MHpE; NPUMEHEHHE HW3YyYEHHBIX CBOWCTB
reoMeTpudeckux GUryp u Gopmyi A peleHusl FeOMeTpUYECKUX 3a7ad U 3aJad ¢ MPAKTUYECKUM
COJZIEPIKaHUEM;

c(OPMHPOBAHHOCTb MPEJCTABIECHUI O Mpoleccax U SBICHUAX, UMEIOIINX BEPOATHOCTHBIN
XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE, OCHOBHBIX IOHATHAX
JIEMEHTAapHOW TEOPUU BEPOATHOCTEH; YMEHUM HAXOIUTH U OLICHMBATh BEPOSTHOCTU HACTYIUICHUS
COOBITUI B NPOCTEHIIMX HPAKTUYECKUX CUTYallUsIX M OCHOBHBIE XapaKTEPUCTHKH CIy4alHBIX
BEJIMYHH;

BJIaZICHUE HABBIKAMHU MCIIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPH PEIIECHUU
3az1ad4.

COJIEP’)KAHUE YYEBHOM TUCLUATIIMHEBI

BBenenue
Matematuka B HayKe, TEXHUKE, OSKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSAX U
MpaKTUYeCKOW JesTenbHOCTH. Llenw u  3amaud  W3y4yeHHUs MaTeMaTUKU TIPH  OCBOCHHH
cnenuanpHocTer CIIO.
AJITEBPA

Pazeumue nonamus o uucne
Lenble u parmoHanbHble uuciaa. JleWcTBUTENbHBIE 4ucaa. [Ipubnudicennvie GuluucieHU.
Komnnexcnuvle uucna.
Kopnu, cmenenu u nozapugmor



Kopuu u crenenn. KopHu HaTypaibHOHM cTemeHHM M3 yMcia U UX cBoiictBa. CTemeHu c
palMoOHaJIbHBIMU TOKa3aTeNIAMM, MX cBolcTBa. CTeneHW ¢ JAEHCTBUTENBHBIMHU I10Ka3aTEIsIMU.
Ceoticmea cmenenu ¢ OelcmeumenbHblM NOKA3amesneM.

Jlorapudgm. Jlorapudpm yucaa. OcHOBHOE JIOTapuPMUIECKOE TOKACCTBO. [lecaTdHbIe U
HaTypaibHble Jorapudmel. [lpaBuna aeficteuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue anredpamvyeckux BbIpa:keHuil. I[IpeoOpazoBaHue palLMOHAIBHBIX,
MppaMOHAIEHBIX CTETICHHBIX, MOKA3aTebHBIX U JIOTAPU(YMUIECKAX BHIPAKCHHM.

Ilpakmuueckue 3anamusn

Apudpmernueckue IeHCTBUS HAJl YUCIIaMU, HAX0KICHUE MTPUOIMKEHHBIX 3HAYEHUH BETMUNH
U NOTPELIHOCTEN BbIYUCICHUM (a0COMIOTHON U OTHOCUTEIBHOM ), CPABHEHUE YMCIIOBBIX BBIPAKECHUI.

Beruncnenue u cpaBHeHUE KOPHEN. BrinonHeHne pacyeToB ¢ pauKalaMH.

Pemrenne  mppanmoHanpHBIX — ypaBHeHMM. HaxokaeHue  3HaYyeHHMH  CTEneHed ¢
panyoHaIbHBIMU  noKa3zarensimMu.  CpaBHeHue  cremneHed. IIpeoOpa3oBaHuss — BbIpakeHUH,
COJIepKaIIUX CTENEeHU. Penenne nmokas3aTesbHbIX YPaBHEHU M.

Pemenue npuknaaHbix 3aaad.

Haxoxnaenue 3HaueHuil orapudma no mpou3BOIbLHOMY OCHOBaHMIO. llepexon oT ojxHOrO
OCHOBaHUS K JpyroMmy. Beluncienue u cpaBHeHue JjorapupmoB. JlorapupmupoBanue u
ITOTEHIMPOBAHUE BBIPAYKECHU.

[IpuOnkeHHbIe BBIYUCIICHUS U pElIeHMs] TPUKIIaIHBIX 3a7ay.

Pemenue norapugmuueckux ypaBHeHHI.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIE IOHATHSA

Pagnannas mepa yria. BpamarensHoe asuxenune. CHHYC, KOCUHYC, TAHI€HC U KOTAHI€HC

qucha.
OcHOBHbIE TPUTOHOMETPUYECKHUE TOK/IECTBA

®opmynel ipuBeacHuss. @opmyibl cioxeHus. Dopmynsl yaBoeHuss Popmyivbt HOAOBUHHO20

yena.
IIpeoOpa3oBanusi NPOCTEHIIUX TPUTOHOMETPUYECKUX BbIPAKEHU i

[IpeoOpa3oBaHure CyMMbl TPUTOHOMETPHUUECKUX (DYHKIUN B MPOU3BEIACHUE U MPOU3BEACHUS

B CyMMY. Buipasicenue mpuconomempuyueckux yHKyuil uepe3 maueeHc nol08UHHO20 apeyMeHma.

Tpuronomerpuveckue ypaBHeHUsl U HEPABEHCTBA

[IpocTeiilie TPUTrOHOMETPUYECKUE YpaBHEHUS. [Ipocmeviwiue mpueconomempuyecKue
HepaseHcmaa.

OoOpaTHble TPUTrOHOMeETPHYECKHE PYHKIUHU. APKCUHYC, ADKKOCUHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamusn

Pannansblii MeTOJ M3MEpEHUsl YIJIOB BpAIICHUS M CBA3b C IpaaycHOM mepoil. OCHOBHbIE
TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJIbl CIOXKEHHS, YABOCHHUS, MpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUUECKUX  (YHKIHHA B TpoW3BelNeHHE,  MpeoOpa3oBaHHE  MPOU3BEACHUS
TpUroHOMEeTpHuecKux GyHKIUH B cymmy. lIpocTeiliine TpUTrOHOMETpHUYECKHE YpPaBHEHUS H
HEpPABEHCTBA.

®YHKIUU, UX CBOMCTBA U TPA®UKH

@yukuuu. O0nacTh onpeaeneHust 1 MHOXKECTBO 3Ha4eHUH; rpaduk QyHKIMH, TOCTPOCHUE
rpaduKoB QYHKIMH, 3aJaHHBIX PA3TUUYHBIMU CIIOCOOAMHU.



CaoiictBa ¢yHkuun. MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTh, OTPAHUYCHHOCTb,
NEPUOANYHOCTD. [IpOMEXyTKH BO3pacTaHus M YObIBaHUS, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHHS,
TOUYKU 3KcTpemyma. ['paduueckas untepnperanus. [Ipumepsl QyHKIMOHATBHBIX 3aBUCUMOCTEH B
peanbHBIX Tpoleccax U sBiIeHUsSX. Apudmernueckue omnepanun Han (QyHkuusamu. CroorcHasn
@yukyus (komnosuyus).IlonsTue 0 HEMPEPHIBHOCTH (PYHKITUH.

O6patubie pynkuuu. Oonacme onpedeieHus U 00AACMb 3HAYEHU 0OPAMHOU PYHKYUU.
I'pagpux oopamnoi hynxyuu.

CreneHHble, NOKa3aTe/bHbIE, JOrapuMuiecKue 1 TPUTOHOMeTpHUUYecKre PYHKIHH.
OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIMHT

Omnpenenenus GyHKINN, NX CBOHCTBA U TPAPUKH.

[IpeoGpa3oBanusi rpadukoB. [lapannenbHbli NepeHOC, CUMMETpPUS OTHOCHUTEIBHO OCEH
KOOpJIMHAT U CUMMETPUSI OTHOCUTENILHO Hauajaa KOOPAUHAT, CAMMETPHUS OTHOCUTENIBHO MPSIMOM Y =
X, pacTsKEHHUE U CKaTHe BJIOJIb OCEH KOOp/MHAT.

Ilpakmuueckue 3anamusn

[Ipumepbl 3aBHCHUMOCTENl MEXIy MEPEMEHHBIMH B pPEAJbHBIX MpOLECCaX M3 CMEXKHBIX
mucuumnH. Onpenenenue pynkuuii. [loctpoenne u urenue rpapukoB QyHkuuid. Mccnegosanue
¢byukun. CBOMCTBA JIMHEHHOM, KBaJAPaTHUHOM, KyCOUHO-TMHEWHON U IpOOHO-TUHEHHON (QyHKIIHIA.
HenpepriBHbie u nepuoanyeckue GpyHkuuu. CoiicTBa U rpaduku CUHyca, KOCUHYCa, TaHI'€HCA U
kotanrerca. OOpatHble (yHKUMM U UX rpapuku. OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIIHU.
[IpeoGpaszoBanus rpaduxa pynkuuu. ["apmonnyeckue xonebanus. [Ipukiannelie 3aga4n.

Iloxa3zaTenbHble, JOrapupMUUECKUe, TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCMEA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBareabHocTi. CriocoObl 3amMaHUS M CBOMCTBA YHCIIOBBIX II0OCJIENOBATEIHHOCTEA.
Ionsamue o npedene nocredosamenvnocmu. Cywecmeosanue npeoena MOHOMOHHOU 02PAHUYEHHOU
nocneoosamenvhocmu.  CymMMUpoOBaHUE  MocliefoBareiabHOcTell.  beckoHeuHo — yObIBarolas
reoMeTpHuuecKas Mporpeccus u ee cymma.

IIpousBoanas. IloHsTHE O MPOM3BOTHOW (PYHKIMU, €€ TCOMETPUUYECKUA M (PU3NUECKUIA
CMBICI. YpaBHEHUE KacareinbHOW K rpaduky ¢ynkuuu. I[IpousBogHbIe CyMMBI, Pa3HOCTH,
Mpou3BeAeHUs, 4YacTHble. [Ipom3BOAHBIE OCHOBHBIX 3JeMEHTapHbIX (yHkuMi. I[Ipumenenue
MIPOU3BOJIHOM K HCCIEAOBAHUIO (YHKIHMI W MOCTpoeHuto rpadukoB. [Ipou3sodHvie obpammol
@YHKYUU U KOMRO3UYUU GYHKYUU.

[Ipumepbl HCMONB30BaHUS MPOU3BOJAHON Ui HAXOXACHUS HAWIydllIero peElIeHUs B
NPUKIAIHBIX 3aJadax. Bropas mnpousBojaHAas, €€ TeOMETPUYECKH U (PU3MYECKHil CMBICI.
HaxoxpaeHnue ckopocTtu aj1s mpoiiecca, 3aJaHHoro Gopmynnoi u rpadukom.

IlepBooGpa3nass u unterpai. llpuMeHneHnue ompeneneHHOTO MHTErpaja Ajs HaXOXICHUS
wiom@aau KpuohuHeitHoU Tpanenuu. ®opmyna Herorona—IJleiiOnuna. [Ipumepsl nmpumMeHeHus
MHTErpaia B (pu3uKe U reOMEeTpUHn.

Ilpakmuueckue 3auamus

UucnoBass  MOCIENOBATENLHOCTh,  CIHOCOOBI €€  3a/JaHusi, BBIYUCICHUS  YIJICHOB
nocnenoBarenbHocTU. [Ipenen mocnegoBarenbHOCTH. beckoHeyHO yObIBarolas reoMeTrpuyeckas
MIPOrpeccusl.

[IpousBoHasA: MEXaHUYECKUM 1 T€OMETPUYECKUI CMBICT TPOU3BOAHOM.

VYpaBHeHune kacarenbHOW B oOmiem Buzae. I[IpaBuna u dopmynsl auddepeHnnpoBaHus,
Tabluia MPOU3BOJHBIX OJIeMEHTapHeIX GyHKiuH. HMccnegoBanue (YHKIMM C  TTOMOIIBIO
npousBoiHOW. HaxoxkieHne HanOONbIIero, HAMMEHBIIETO 3HAYEHUS W DKCTPEMATbHBIX 3HAYCHUI

GbyHKIMH.



Wuterpan u nepBooOpasznas. Teopema Hprorona—IJleiibnuna. Ilpumenenne uHTErpanga K
BBIYHCJICHHUIO (1)I/ISI/I‘ICCKI/IX BCJINYHH U Hnomaneﬁ.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHusl M cMCTeMbl YPaBHeHHUH. PanroHanbHble, MppallMOHAIbHbIC, I0KA3aTEIbHbIEH
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE @IpUEMBl MX pelleHus (pa3jIoKEeHUe Ha MHOXUTENM, BBEJICHHE HOBBIX
HEU3BECTHBIX, MOJACTAHOBKA, Tpaduueckuii MeTon).

HepaBencrBa. PanmonaibHble, HppalMOHAIBHBIE, TIOKA3ATENbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCcTBa. OCHOBHBIE TPUEMBI UX PELICHUS.

Hcnouab3oBanue cBOMCTB H rpadgukoB ¢yHKUMIA ¢NPH pelIeHUH YpaBHEHMH U
HepaBeHcTB. Meton wuHTepBajnoB. M3o00paxkeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA
penieHui ypaBHEHHN U HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwvie 3a0auu

[IppuMeHeHne MaTeMaTHYeCKMX METOJOB JUIS PEIICHUS COAEpXKATEeNbHBIX 33134 U3
pa3IMYHbIX 00JaCTel HAYKH U MPAKTUKU.

WNHTtepnperanus pe3ynaprara, yueT peabHbIX OTPaHUYCHUH.

Ilpakmuueckue 3anamus

Kopnu ypaBuennii. PaBHocminbHOCTh ypaBHeHUi. [IpeoOpa3oBanue ypaBHEHUH.

OcHOBHBIE IPHEMBI PELICHUS YpaBHEHU. Pelienne cucreM ypaBHEHUM.

Hcnons3oBanue CBOMCTB U rpaduKoB (DYHKITUH JJIs pEIICHUs] yPaBHEHHUI 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM
J1eMeHThl KOMOMHATOPUKHU

OcHoBHbIE TOHATUS KOMOWHATOPWKU. 3aJaud Ha TMOJACYET YHWCIa pa3MEILeHUM,
NepecTaHoBOK, coueranuii. Pemenne 3amau Ha nepebop BapuantoB. Popmyna OuHoma HproToHa.
CBoiicTBa OMHOMHHAIBHBIX KO3 duiineHToB. Tpeyronpauk [lackans.

JJiIeMeHTbI TEOPHH BEPOSITHOCTEH

CO6LITI/Ie, BCPOATHOCTD CO6BITI/I$I, CJIOKCHHUEC U YMHOXCHHUC BepOHTHOCTCﬁ. Ilonsmue
OHe3a6UCUMOCINU  COOBIMUIL. ﬂuCermHa}Z Cﬂyllalea}l eeiuvduHa, 3dKOH ee pacnpedeﬂeHuﬂ.
Yucnosnle xapakmepucmuku dl/lCern’lH01;2 CﬂyqaﬁHOﬁ eéenuyunvl. Tlonamue o 3axone OoOILUIUX
qucei.

DJIEeMEHThI MaTEeMAaTHYECKOH CTaTHCTHKH

[IpencraBnenue AaHHBIX (TaOMMIBI, JUArpaMMbl, TpadUKH), ceHepanbHAas CO8OKYNHOCHDb,
8b100pKa, cpednee apugmemuyeckoe, meouana. Ilonamue o 3a0auax Mmamemamudeckoll
CMamucmuKu.

Pewenue npaxmuyeckux 3a0au ¢ npumeHeHuem eposMHOCHHbIX MEMOoO008.

Ilpakmuueckue 3anamusn

Hctopust pa3BUTHS KOMOMHATOPHUKH, TEOPUU BEPOSITHOCTEH M CTAaTUCTHUKH M UX POJIb B
pa3nuyHBIX cdepax dYenoBeuecKo xkusHenesTeabHocTH. IlpaBuna komOuHaTopuku. Perienue
KOMOMHATOPHBIX 3a1a4. Pa3menienus, couetanus u nepectranoBku. bunom HeloTOHA U TpeyroyibHUK



[Tackaia. [Ipuxnanseie 3anaqu.

Kitaccnueckoe onpeneneHre BEpOSTHOCTH, CBOWCTBA BEPOSITHOCTEH, TeOpemMa O CyMMeE
BeposATHOCTEH. Bprunciienue BepositHOocTel. Ilpuxitamnbeie 3agaum. IIpencraBineHue 4HMCIIOBBIX
JnaHHbIX. [Ipukiiagaeie 3anaumn.

I'EOMETPUA

IIpsiMble U NJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue AByX MNpsIMBIX B IpocTpaHcTBe. llapamienbHocTh mpsiMOl U
miockocty. IlapammensHocTh  TUIOCKOCTEH. IlepneHAMKYIApHOCTE MPSAMOM M IUIOCKOCTH.
[lepnenuKkyissp M HaKJIOHHAsA. YTOJ MEXKAY NPAMOW M IUIOCKOCTBIO. JIByrpaHHBIA yros. Yroa
MeXAY MIIOCKOCTSIMU. [lepneHInKynsspHOCTh IBYX IIOCKOCTEH.

I'eomerpuueckne mnpeoOpazoBaHUsl MPOCTPAHCTBA: IMApAJJICNIbHBIN IMEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe mnpoekTupoBanue. Illnowadb opmoeonanvHol npoekyuu. V3o0paxenue
MIPOCTPAHCTBEHHBIX (QUTYD.

MHoOrorpaHHuKHu

Bepmmnbl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmixa. Muocoepanmusie yenvl. Buinykivie
MHuo2oepanHuxu. Teopema Diinepa.

[Ipusma. Ipsmas u naxkronnas npusma. [paBunsnas npusma. [apamnenenumnesn. Kyo.

[Inpamuna. [IpaBunsHas nupamuaa. Y ceuenHas nupamuja. Terpasap.

CumMMmeTrpuu B KyOe, B apajjiesienuiesie, B Ipu3Me 1 MUupaMu/e.

Ceuenus KyOa, IPU3MBbI U TUPAMU/IBI.

IIpencraBnenue o MpaBUIIBHBIX MHOTOTPaHHUKAX (TeTpa’pe, Ky0e, OKTasape, JoJeKa’ape U
HUKOCadIpe).

TeJsia ¥ MOBEPXHOCTH BpalleHUs
Humuaap w KoHyc. YcedeHHbIH KoHyc. OCHOBaHHME, BBICOTA, OOKOBas IOBEPXHOCTD,
oOpa3yromas, pazBepTka. OceBble CEUeHHUs U CeUeHUs, MapalieIbHbIE OCHOBAHMUIO.
ap u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

HN3MepeHusi B reomeTpuu
O6bem u ero usmepenue. HTerpaibHas popMyia oovema.

@opmynsl  oO0bemMa Kyba, MPSMOYTOJIBHOTO TMapajielenurena, MOpPU3Mbl, HUIHHIpPA.
@opmynbl 00beMa nupamMuabl U KoHyca. @opMyrbl IIIOMAAN MOBEPXHOCTEH HUIMHAPA U KOHYCA.
dopmynbl 06beMa 1mapa u miomaau chepsl.

[Tono6ue Ten. OTHOMIECHUS IIOMIA/EH TOBEPXHOCTEH M 00BEMOB TOI0OHBIX TEII.

Koopaunatbl 1 BEeKTOPbI

[IpsmoyronpHas (neKkapToBa) cHUCTeMa KOOpAMHAT B mpocTpaHcTBe. DopMyna pacCTOSTHUS
MEXIY IBYMSI TOUKaMH. Y paBHEHUS CHEpbl, nI0CKOCU U NPAMOLL.

Bekropsl. Moayne Bektopa. PaBeHcTBO BeKTOpoOB. ClOXKE€HHE BEKTOpPOB. YMHOKEHHE
BEKTOpa Ha uyucio. Pa3jokeHue BeKTOpa MO HANpaBICHUSAM. YTOJ MEXIY ABYMS BEKTOPaMH.
[Ipoekuus Bekropa Ha ock. KoopnnHatel Bektopa. CKaiasipHOE MPOU3BEAECHUE BEKTOPOB.

Hcnonp3oBanne KOOpAMHAT M BEKTOPOB MPU PEIICHHMH MAaTeMaTHYECKUX WU TMPHUKIATHBIX
3a/a4.

Ilpakmuueckue 3anamus



[Ipu3Haky B3aMMHOIO pACIOJIOXKEHUS MPSAMBIX. YTOJI MEXIy IpsAMBIMUA. B3aumHoe
PacCIIOJIOKEHUE NPAMBIX U INIOCKOCTEH. IlepnenuKyissp U HaKIOHHAs K IUIOCKOCTH. YTOJI MEXAY
IPSIMOM U IJIOCKOCTBIO. Teopembl O B3aMMHOM PacCIOJIOKEHUU MPSIMOM U INIOCKOCTH. Teopema o
TpeX MEePIEHIUKYIIIPAX.

[Ipu3Haku M CBOMCTBA INApajUICIbHBIX U NEPHEHAMKYISAPHBIX INIOCKOCTEH. PaccTosiHue ot
TOYKH J0 IUIOCKOCTH, OT HpPsAMOM IO IUIOCKOCTH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTy IPOU3BOJILHBIMU (PUTYpaMHU B IPOCTPAHCTBE.

[TapaniensHoe NPOEKTUPOBAHHWE U €rO0 CBOWCTBA. Teopema o0 naowaou Opmo2oHANbHOU
npoeKyuu MHO20y201bHuUKa. B3auMHOE pacnoioKeHne IPOCTPaHCTBEHHBIX QUTYP.

Paznuunble  Buabl  MHOrorpaHHukoB. Mx  um3oOpaxenus. CeueHus, pa3BEpTKU
MHOTOrpaHHuKoB. Ilnomanps noeepxHoctd. Buasl cummerpuil B mpoctpaHcTBe. CUMMETpuUsl Tel
BpAaIlleHNs] U MHOTOTpaHHUKOB. Beruncnenue miomniaaei 1 o0beMoB.

Bekropel. [lelictBus ¢ BekTopamu. J[lekapToBa cHUcTeéMa KOOpPJAMHAT B IPOCTPAHCTBE.
YpaBHeHUE OKPYKHOCTH, CHephl, IITOCKOCTH. PaccTosiHue Mmexay Toukamu. J[ecTBUS C BEKTOpamH,
3aJJaHHBIMU KoopanHaTtamu. CKalsipHOE MPOU3BEAECHNE BEKTOPOB. BekTopHOE ypaBHEHUE MPSIMON U
IIJIOCKOCTH. Mcrosb30BaHNE BEKTOPOB MPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Jns BHEAyAWTOPHBIX 3aHATHM CTyJEHTaM HApsAay C pEHIeHUWEM 3aJad WU BBIIOJHEHUS
MPAKTUYECKUX 3aJaHUM MOXHO MPEAIOKUTh TEMbI UCCIEIOBATEIbCKUX U pedepaTuBHBIX padoT, B
KOTOPBIX BMECTO CEpHM OTAEIBHBIX MEJKHMX 33]ad M YIPaKHEHUM NPENIararoTCs CIOKETHBIE
3a/1aHusl, TPeOyIoIMe TUTEIHHOM PabOThI B paMKax OJHOM MaTeMaTHYECKOW CUTYaIliu. DTH TEMbI
MOTYT OBITh KaK MHAWBHUIYaJIbHBIMU 33JJaHUSIMH, TaK U TPYNIOBBIMU JJIi COBMECTHOTO BBITIOJHEHHUS
HCCIEA0BAHUS.

IIpuMmepHbIe TeMbl pedepaToB (JOKJIAA0B), HCCIEI0BATENbCKHX IPOEKTOB
HemnpepsiBHBIE 1pOOH.

[IpuMeHeHne CIIOKHBIX MPOLEHTOB B )KOHOMUYECKUX pacyeTax.
[TapannenpsHOE IPOEKTUPOBAHHUE.

Cpennue 3HaUYeHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3aanre NpsiMbIX U MIIOCKOCTEN B TPOCTPAHCTBE.
CrnosxeHre rapMOHUYECKUX KOJICOaHUH.

e [I'paduueckoe perieHre ypaBHEHU U HEPABEHCTB.

e [IpaBuibHBIE U MOITYIPABUIBHBIE MHOTOTPAHHUKH.

e KoHHYecKHEe ceUeHUsl U UX IPUMEHEHHUE B TEXHHUKE.

e [lousarue nuddepenimana u ero NPUIOKEHHS.

e (Cxembl NOBTOPHBIX UCTIBITAHUHN bepHyin.

e liccnenoBanue ypaBHEHUN U HEPABEHCTB C MIAPAMETPOM.

TEMATHYECKOE IINTAHUPOBAHHUE

IMlpn  peanmzamuu  coxepkaHuss — oOmeoOpa3oBaTeNbHONH — y4eOHOW — TMCLUIUTHEI
«Marematukay» B npenenax ocBoeHus: OIIOIT CIIO na 0a3ze ocHOBHOro o0miero oOpazoBaHUs C
nosrydeHueM cpenaero obmero odpasosanus (IITIKPC, IIIICC3) MmakcumanbHas yueOHast Harpy3ka
oOyyaromuxcs no crnenuanbHocTsaM CIIO TexHudeckoro mpoduis, coctaBiseT — 258 yacos, u3
HUX ayauTopHas (oOs3aTenbHast) yuyeOHas Harpys3ka oOyuaromuxcs — 234 daca, BKJIOYasi JICKIUH
(ypoku) —117 yacoB, nmpakruyeckue 3anatus — 117 vaca.

TemaTnueckuii njaiaH



IIpo¢puis npoeccnoHaIBLHOIO
o0pa3zoBaHus:
COLMAJILHO-9KOHOMMYECKHU I
Conepxanue o0yyeHust CrnennansHocts CIIO:
09.02.07- UndopMaioHHbIE CHCTEMBI H
IIPOrPpaAMMUPOBAHUE
AYIUTOpPHBIE 3aHATHUS
Jlekuuu IIpakTHYeckue Hroro
(ypoxu) 3aHATHSA
BBenenne 2 2 4
Pa3BuTune nousitus o uncjie 4 4 8
Kophu, crenenn u jorapupmsol 14 14 28
IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE 8 8 16
Komounaropuka 8 8 16
KoopanHaTthbl H BEKTOPbI 7 7 14
OCHOBBI TPUTOHOMETPHH 12 12 24
@yHkuuM U rpadpuku 10 10 20
MHOrorpaHHMKHU ¥ KPYIJble Teja 6 6 12
Havyajna maTemMaTH4ecKoro anajmnsa 12 12 24
HuTerpan u ero npuMeHeHmne 12 12 24
DJIeMEHTbl  TeOPpUHM  BEpPOSITHOCTEH W 10 10 20
MATeMAaTHY€eCKOi CTATHCTUKH
YpaBHeHHsI H HEPaBEHCTBA 12 12 24
Hroro 117 117 234
Ilpomesricymounan ammecmayus 8 gpopme 3x3amena (24 uaca)
Bcero 258

XAPAKTEPUCTHKA OCHOBHBIX BUAOB AEATEJIBHOCTH CTYJIEHTOB

Coaep:xanue XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH CTY/A€HTOB
00y4eHust (Ha ypoBHe YUeOHBIX JeHCTBHIl)
BBenenue O3HakoMJIEHHME C pOJIbIO MAaT€MaTUKH B HAYyKe, TEXHUKE, HKOHOMHKE,
MH(OPMALIMOHHBIX TEXHOJIOTUSAX U PAKTUYECKON IeATEIbHOCTH.
O3HakoMJIEHHE € HEJSIMH U 33/Ja4aMU U3Y4eHUsl MaTEMaTHKU IIPU OCBOCHUU
cnenuainbHocreii CI10O
AJITEBPA
PasButne Brinonnenue apudmernyeckux AeMCTBUI HaJl UMCIaMH, cOYeTas

INOHATUAO YHUCJIC

YCTHBIE U IUCbMEHHBIE IPUEMBI.

Haxosxaenne npuOamKeHHbIX 3HAU€HUM BEJIMYUH U MOTPeIIHOCTeH
BBIUUCIICHUH (a0COJIIOTHON M OTHOCUTENIBbHOI); CpaBHEHHE YMCIOBBIX
BBIPAKCHUI.

Haxosxaenue ommbok B mpeoOpa3oBaHUsIX M BEIYUCIECHUSIX (OTHOCUTCS KO
BCEM ITyHKTaM IIPOTpaMMbl)

KopHu, crenenn,
Jorapugpmel

O3HakoOMJIEHHE C IOHATHEM KOPHS N-U CTENEHH, CBOMCTBAMU PaJUKAIOB U
MIpaBUIIAMH CPABHEHUS KOPHEH.

DopMyIMpOBaHNE ONPEIEIICHNS KOPHS M CBOMCTB KOpHEW. Brruncnenue u
CpPaBHEHME KOPHEH, BBITIOJHEHUE IPUKUIKN 3HAYEHUS KOPHS.
IIpeobpa3oBaHue 4YMCIOBBIX M OYKBEHHBIX BBIPQKEHUH, COJAEpKAIIUX




paauKabl.
Bremmonnenne pacuetoB 1o GopMmyliaMm, COAEpXKAIIUM  paIHMKalbl,
OCYIIECTBIISSE HEOOXOIMMbIE TIOACTAHOBKH U IIPE0Opa30BaHUsl.
Ornpenenenre paBHOCWIBHOCTH BBIPAKEHUM C paaukanamu. Perienue
VPPALMOHAIIBHBIX YPAaBHEHUM.
O3HaKoOMJIEHHE C IOHITHEM CTEIIEHH C JEMCTBUTEIbHBIM [T0KA3aTEIEM.
HaxoxneHue 3HaueHUM CTENEHU, UCIOJIb3Ys TP HEOOXOAUMOCTHU
MHCTPYMEHTAJIBHBIE CPE/ICTBA.
3anucblBaHUE KOPHS N-i CTENEHW B BUAE CTENEHU C JAPOOHBIM
moKasaresjaeM U Hao0OpOT.
Q@opMyIMpOBaHME CBOWCTB CTENEHEW. BprumcieHne creneHend ¢
palMOHANBHBIM IOKA3aTeIeM, BBINOJHEHNE TPUKHUJIKY 3HAYEHUs CTEIICHH,
CpPaBHEHUE CTETEHEN.
[IpeoOpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COJEpXKaIINX
CTEIeHU, TPUMEHSIS CBOMCTBA. Pellienne noka3aTeabHbIX YPaBHEHHUI.
O3HakoMJIeHHE ¢ TPUMEHEHUEM KOPHEW U CTeTeHel IPU BbIYUCICHUH
CPEIHHX, AEJICHUH OTPe3Ka B «30JI0TOM CEYEHUN». Pernenne npukiaaHsix
3a/1a4 Ha CJIIOKHBIE MPOLEHTHI

IIpeodpa3oBanue | BrinonHenue npeodpa3zoBaHUil BeIpakeHUH, MpUMEHEHHE (POpMyII,
ajre6pamvecKux | CBS3aHHBIX CO CBOWCTBAMU CTENEHEN U JIOrapu(pMOB.
BbIpPasKeHU Onpenenenre 06JacTH JOMYCTUMBIX 3HAUEHUH JIOTapu(pMUIECKOTO
BbIpakeHus. Pemienue norapudpmMuyecknx ypaBHEeHUN
OCHOBBI TPUTOHOMETPUH
OcHoBHbIE N3ydyeHne paguaHHOrO METOAA U3MEPEHHs YIJIOB BPAICHHS M UX CBS3HU C
MOHSITHS rpagycHoil Mepoit. M3o0pakeHue yrijioB BpalleHUS Ha OKPYKHOCTH,
COOTHECCHME BEJIMYMHBI YIJIa C €T0 PACIOJIOKEHUEM.
DopMyTHpOBaHKE OTPEEICHUI TPUTOHOMETPUUECKUX (DYHKIIMH JJI YTIJIOB
MIOBOPOTAa U OCTPBIX YIJIOB IPSMOYTOJIBHOTO TPEYTOJIbHUKA U OOBACHEHHE
UX B3aUMOCBSI3H.
OcHoBHbIE IIpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JIJIsl BEIYMCIICHHUS
TPUTOHOMeTPHYe | 3HAUCHUI TPUrOHOMETPUUYECKUX (QYHKLUH 10 OJTHON U3 HUX.
CKHe TOKIeCTBa
IIpeo6pa3oBanus | 3ydyeHue OCHOBHBIX (OPMYII TPUTOHOMETPUU: (OPMYIIbI CIIOKEHHUS,
NPOCTEeHIINX YIBOEHHUs, IpeoOpa30BaHusi CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUI
TPUTOHOMETPUYE | B TIPOM3BEACHHE W IPOU3BENCHUA B CYMMY H IPUMEHEHHE IIpHU
CKHX BBIYHCIICHUM 3HAYEHHS] TPUTOHOMETPUUYECKOTO BBIPAXKECHHS U YIPOILUCHHUS
BbIpa:KeHU i ero.
O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY>KHOCTHU M IIPUMEHEHHE UX JJIs BbIBOIAa (POPMYIT IPUBEICHHSL.
IIpocreiimme Pemenne mo ¢opmynaM M TPUTOHOMETPHUUECKOMY KPYI'y MPOCTEHIINX
TPUTOHOMETPUYE | TPUTOHOMETPUUECKUX YPABHEHMM.

CKHe ypaBHEHUS
W HepaBeHCTBa

[Ipumenenne oOmMMUX METOJOB pEIICHUs YpaBHEHWH (TpuBeaeHUE K
JMHENHOMY, KBaJpaTHOMY, METOJl Pa3JIOKEHHs Ha MHOXHTEIH, 3a MEHBI
NepEeMEHHO ) PU PELIeHUH TPUTOHOMETPUYECKUX YPaBHEHUH.
YMeHue oTMedarb Ha Kpyre peleHns NpoCTeNNX TPUTOHOMETPUYECKUX
HEPABEHCTB

ApKcHHYC,
APKKOCHHYC,

O3HakoMIIeHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUYECKUX (PYHKITHI.
W3ydeHne onpeneneHnii apkCUHyca, apKKOCHHYca, apKTaHT'€HCayKCIa,




apKTaHIeHC (bopmynupoBaHUe UX, H300paKEHNE HA EAUHUIHON OKPYKHOCTH,
RN E] IIPUMEHEHHE [IPU PEILIEHUN YPABHEHUM
®YHKIIMHA, UX CBOMCTBA U TPA®UKH
DyHKIUH. O3HakoMJIeHHME C TIOHATHEM IIEPEMEHHOM, NpUMEpPaMH 3aBUCUMOCTEN
HonsiTHeE O MEXIY IEPEMEHHBIMU.
HenpepbIBHOCTH | O3HAaKOMIIEHHME C TOHATUEM Trpaduka, ONpEAeICHUE NPUHAIICKHOCTH
GyHKIHH toukn rpaduky ¢yakuun. Ompenenenue 1o ¢Gopmylne NpOCTEHIIeH
3aBHCUMOCTH, BHJa ee Trpaduka. Brlpakenune mno ¢opmyne OIHOU
MIEPEMEHHOM Yepe3 Ipyrue.
O3nakomileHHE ¢ onpezeneHneM QyHKINHU, GOPMYINPOBAHHUE €TO.
HaxoxnaeHnue obaactu onpeesieHus U 001acTu 3Ha4eHUH (PyHKINH.
CpoiicTBa O3HakoMJIeHHE ¢ TpUMepaMU (PYHKIIMOHAIBHBIX 3aBUCUMOCTEHN B peabHbIX
pyHknmnu. IpoLeccax U3 CMEXHBIX IUCHUIUINH.
I'padpuueckasn O3HakoMJIeHHE C JO0Ka3aTeIbHBIMH PAacCYXJECHUSIMH HEKOTOPBIX CBOMCTB
HHTEepHpeTalus. | JUHEHHOW W KBaJApaTUYHOM (QYHKUUN, MPOBEICHHE UCCIEIOBaHUS
IIpumepsl JUHENHON, KyCOYHO-TMHEWHOM, JIpOOHO-TMHEWHOM M  KBaJpaTHUHOU
¢pynkunoHanbH | QyHKuui, noctpoeHue ux rpapukos. Iloctpoenne m uteHue rpaduxos
BIX ¢bynkuuii. MccnenoBanue GyHKINU.
3aBucumocteii B | CocraBieHue BUAOB (YHKIIMH 1O JAHHOMY YCIIOBHUIO, PEIIEHWE 3a/ad Ha
peajbHBbIX JKCTPEMYM.
npoueccax u Brinonnenue npeodpazoBanuii rpaguka GyHKINH
SIBJICHUSAX.
OoOpaTHbIe N3yuenune moHaTus oOpaTHOW (PYHKIHMH, OTIpEJeICHHE BUA U TIOCTPOCHUE
byHkuun rpaduka oOpaTHOM (QYHKIMHU, HaxOXKACHUE €€ OO0JacTU OmpeNeNIeHUs U
obnmactu 3HayeHui. [IpuMeHeHrne CBOWCTB (PyHKIHMI TIpU HCCIEIOBaHUHU
YPaBHEHUI M PEIICHUU 3a1ad Ha dKcTpeMyM. O3HaKOMIICHHE C NOHATHEM
CJIO’)KHOM (hYHKITUH.
IMocaenoBareann | O3HaKOMIICHHE C MOHATHEM YHUCIOBOW MOCIIEI0BATEIbHOCTH, CIIOCOOaMu ee
oCTH 3a/1aHus, BBIYUCIICHUSAMH €€ YJICHOB.

O3HakoMJIEHHE C TIOHITHEM Ipejiesa MOCIe0BaTeIbHOCTH.

O3HakOMJIEHHE C BBIYHCICHUEM CYMMbl O€CKOHEUYHOTO YHCIOBOIO psila Ha
IpUMepe BBIYHUCICHUS CyMMbI OECKOHEUHO YOBIBAIOIIEH TeOMETpPHUECKOn
IPOrPECCUH.

Pemenue 3a1auy Ha npumMeHeHne (popMyIIbl CyMMBbI OECKOHEUHO YObIBarOIIEH
reOMETPHUUECKON IPOTPECCHH.

IlIpousBoaHasi u
ee MpUMeHeHHne

O3HaKoOMJICHHE C IOHITHEM HpOI/I3BO,I[HOI7L
I/I3yquI/Ie n (bOpMy.]'II/IpOBaHI/Ie €€ MCXAHHUYCCKOIO H I'COMCTPHUUYCCKOI'O
CMbICJIa, HU3YYCHUC aJITOPpHUTMa BBIYHCJIICHUA HpOHSBOI[HOfI Ha IIpHUMEPC

BBIUMCIICHUS] MTHOBEHHOHW CKOPOCTM W YIJIOBOro  Ko3dduumeHta
KacaTeJabHOM.

CocraBieHue ypaBHEHUS KacaTelIbHOM B 00IIeM BU/IE.

YcBoenne mpaBun  auddepeHIHpOBaHUS, TaOMUIBI  MPOW3BOJHBIX
JNIeMEHTapHbIX  (QYHKIUH, mnpuMeHeHHe i AuddepeHupoBaHUS
(GYHKIHH, cOCTaBICHUS YPaBHEHUS KacaTeIbHOM.

N3ydyenne TeopeM O CBSI3M CBOMCTB (YHKIMM ¥  TMPOU3BOJHOM,

¢dopmynupoka ux. IlpoBeneHue ¢ MoOMOIIBIO MPOU3BOAHON HCCIETOBAHUS
¢byHKIMY, 3a1aHHON (HOPMYIIOi.
YcraHoBieHUE CBSI3U CBOMCTB (DYHKIIMU M IPOU3BOJHOM IO WX rpaduKam.




IIpuMeHeHre npou3BOIHON IS PELICHMS 3a1a4 Ha HAXO0XKICHHUE
HauOOJIBIIET0, HANMEHBIIIETO 3HAYEHUS M HA HAX0XKJICHHE IKCTpEeMyMa

IlepBooGpa3nasn
U HHTerpaJ

O3HakoMIIEHHE C TIOHATHEM MHTErpasia ¥ nepBooOpas3Hoii.

W3yueHue npaBuia BBIUMCIIEHUS NEpBOOOpa3HON M TeopeMbl HbproToHa—
JleitOHuna.

Pemrenne 3amau Ha CBsI3b NEPBOOOPA3HON U €€ MPOU3BOTHOM, BHIUMCICHUE
IepBOOOPA3HOM ISl JAHHOW (QYHKIIUH.

Pemrenue 3a1a4 Ha MpUMEHEHNE HHTETPAJIA TSl BRIYUCIICHUS (PH3HUECKIX
BEJIMYUH U IUIOIIA/ICH.

CreneHHble,
NoKa3areJibHble,
JorapupmMuyeck
ue
TPUTOHOMeETpHUYe
ckre pyHKIUH.
OopartHble
TPUTOHOMeETpHUYe
ckne pyHkuun

Borurcnenue 3HaueHnii (QyHKIMI 10 3HAYEHUIO apryMEHTa.

Onpenenenre NOJIOKEHUS TOYKM Ha rpaduke Mo ee KoopauHaTaMm u
Hao00poT.

Hcnons3oBanue CBOMCTB (DYHKIMU ISl CpaBHEHUs 3HAYCHHUI CTENeHeH u
JorapudMoB.

[TocTpoenue rpadukoB CTENEHHBIX U JJOTapUPMHUUECKUX (YHKINH.
Pemenne mokasaTenbHBIX M JOrapu(PMHUUECKUX ypaBHEHUN U HEPABEHCTB
10 U3BECTHBIM ITOPUTMaM.

O3HakoMJIeHHE C TIOHATHEM HENPEPHIBHOM MMEpUOIUYECKON (QYHKINH,
(dhopMynupoBaHHe CBONCTB CHHYCa U KOCHHYCa, TOCTPOECHUE UX I'PadUKOB.
O3HakoMJIeHHE C TOHSTHEM TApPMOHUYECKUX KOJEOAaHWH W MpUMepaMu
rapMOHUYECKHX KOJeOaHUU Ui ONMUCAHUS MPOLECCOB B (DPU3HUKE U APYrUX
o0nacTsax 3HaHus.

O3HakoMJIeHHE C IOHITHEM Pa3pbIBHOM NMepuoandeckoi QyHKINH,
(dopMynupoBaHHUE CBONCTB TAHI'€HCA U KOTAHI'€HCA, [IOCTPOECHUE UX

rpauKoB.

[Tpumenenne CBOMCTB byHKIMHA s CpaBHEHUA  3HAYECHUU
TPUTOHOMETPUUYECKUX  (PyHKUMH,  pemeHuss  TPUTOHOMETPUUYECKUX
YpaBHEHUH.

[Toctpoenne rpadmKOB OOpaTHBIX TPUTOHOMETPUUECKHX (YHKIHA |
oTpeJieNieHne 10 rpaduKaM UX CBOWCTB.
Brimonaenue npeobpazoBaHus rpadKoB

YPABHEHUA U HEPABEHCTBA

YpaBHeHusi u
CHCTEMBI
YPaBHeHUil
HepaBencrBa u
CHCTEMBI
HEPaBeHCTB C
AByMsIIIepeMeHH
bIMH

O3HaKOMIIEHHE C MPOCTEUIINMH CBEACHHSIMH O KOPHAX alreOpandecKux
ypaBHCHHU, TIOHATHSIMHU UCCIICIOBaHKS YPAaBHEHUI M CUCTEM yPaBHEHUH.
W3yueHre TeOpHH pPAaBHOCHIBHOCTH YpaBHEHHH H €€ IPUMEHCHHSL.
[ToBTOpeHHE 3amKMCH pPEIICHUs CTAHIAPTHBIX YPaBHEHUH, MPHEMOB
peoOpa3oBaHus yPaBHEHHIA /ISl CBEACHUS K CTAHAAPTHOMY YPaBHEHHUIO.
Perrenne  palMOHANbHBIX,  HPPAlMOHAIBHBIX,  IOKAa3aTe€IbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHI U CUCTEM.

Hcnonb30Banne CBOMCTB U rpadukoB (QYHKIMIA U PEIICHUS YPaBHEHHIA.
IToBTOpEHHE OCHOBHBIX MMPUEMOB PEIIEHHUS CHCTEM.

PernieHne ypaBHEHWH C TPUMEHEHHEM BCEX NPUEMOB (Pa3JIOKEHHs Ha
MHOYHUTEJIH, BBEICHHUS HOBBIX HEU3BECTHBIX, IMOJCTAHOBKH, Ipa)uuecKoro
METOo/Ia).

Penienue cucrem ypaBHEHHI ¢ IPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.
Os3nakomiieHHEe ¢ OOIIMMH  BOMPOCAMH  pEIICHHS HEPaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB U TpaduKoB (QYHKIIMH MPU PEIICHUN HEPABCHCTB.
PerieHue HepaBEeHCTB M CHCTEM HEPABEHCTB C NMPUMEHCHHEM Pa3JIMYHBIX
CII0CO0O0B.




[IpumeHeHre MaTeMaTH4eCKMX METOAOB JUIsl PELICHHUS COJEpKaTEIbHbIX
3aJad M3 Pa3IMyYHBIX OONacTel HayKH W MPaKTUKU. VIHTeprnpeTupoBaHUe
PE3YJIbTATOB C YUETOM PEAJIbHBIX OIPAaHUYECHUH.

3JEMEHTHI KOMEMHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHoBHBIE N3yuyenue mnpaBuna KOMOMHATOPUKM U TPUMEHEHME NpU PELICHUU
NOHATHUS KOMOMHATOPHBIX 3a/1a4.
KOMOMHAaTOpUKH | PemeHne KOMOMHATOPHBIX 3ajad METOJOM Iepebopa W IO MPaBUITY
YMHOKEHUSI.
O3HakoMJieHME €  TOHATUAMU  KOMOMHATOPUKU:  pa3MELICHUSIMH,
COUETaHUSIMU, IEPECTAHOBKAMHU U (OpMyJIaMU JJIsl UX BHIYMCIICHUSI.
OObscHeHnEe U TpUMEHEHHE QOopMyd Ui BBIYMCIEHUS pa3MELIEHH,
MEPECTaHOBOK M COYETAHUN IIPU PEILIEHUH 3a]a4.
Oznakomiienne ¢ 6uHoMoM HbroToHa u TpeyronbaukoMm Iackans.
Pemenne npakTuyeckux 3a/1a4 ¢ UCHOJb30BaHUEM HOHATUN U MPaBUI
KOMOMHATOPHUKHU.
DJIeMeHTbI N3ydyeHne  KiaccH4Yeckoro  OMpENeieHHs]  BEPOSITHOCTH,  CBOMCTB
Teopuu BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEM.
BEPOATHOCTEM PaccMoTpenne npruMepoB BEIYUCIEHUS BEPOSTHOCTEN. Pemienue
3a/1a4 Ha BBIYMCIICHHE BEPOSTHOCTEN COOBITHIA.
IIpeacraBaenne | O3HaKOMJIEHME €  NPEACTABICHHEM  YHCJIOBBIX  JIAHHBIX M HX
JAHHBIX(TA0JUIl | XapaKTEPUCTUKAMMU.
bl, IHarpamMmbl, | PeleHue npakTuyeckux 3a/1a4 Ha 00pabOTKY YHCIOBBIX TaHHBIX,
rpaguku) BBIUHCIICHUE UX XapaKTEPUCTUK
I'EOMETPUA
IIpsimble u @opMynMpOBKa M INPUBEICHUE JO0KA3aTEIbCTB IIPU3HAKOB B3aMMHOIO
IUIOCKOCTH B PacIoJIOKEHUS NPSAMBIX M IUIOCKOCTeW. PacriozHaBaHme Ha ueprexkax M
NPOCTPAHCTBE MOJEIAX PAa3JIMYHBIX CIIy4aeB B3aWMHOIO pACIOJOXKEHUS MPSIMBIX U

IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CYyxJAeHUUA. DopMynnpoBaHUE
OTpe/eNIeHUH, MPU3HAKOB U CBOMCTB MapauIeNbHBIX U MEPHEHINKYISIPHBIX
IUIOCKOCTEH, TBYTPAHHBIX U JIMHEWHBIX YIJIOB.

BrinosnHenue nmocTpoeHust yriioB MEKIy NPSIMbBIMH, IPSIMON U TIOCKOCTBIO,
MEX/1y IIIOCKOCTSIMHU 10 OMUCAHUIO U paclO3HaBaHUE UX HAa MOJEIISX.
[IpumeHeHre MPU3HAKOB U CBOWCTB PACIOIOXKEHHS MPAMBIX U TUIOCKOCTEH
IpU PEIICHUH 3a/1ay.

N300paxkenne Ha  pHUCYHKaX M  KOHCTPYMPOBaHHE Ha  MOJENAX
NEPIICHIUKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, MPSMBIX, MapaiielbHBIX
IUIOCKOCTEH, YIJIOB MEXAy HpsIMOM M IUIOCKOCThIO U OOOCHOBaHUE
MOCTPOCHUS.

Pewienne 3agau Ha BBIYKMCIIEHHE M€OMETPUYECKUX BeIMUMH. ONUChIBaHUE
paccTosiHUsA OT TOYKH JO IUIOCKOCTH, OT MPAMOM JO TUIOCKOCTH, MEXKIY

IUIOCKOCTSIMH, ~ MEXAY  CKpPCIIMBAIOLUMHCS  MPSAMBIMH,  MEXAY
IPOM3BOJILHBIMU (PUT'ypaMH B IPOCTPAHCTBE.
dopmynupoBaHHe " JIOKa3bIBaHUE OCHOBHBIX TEOpeM 0

paccTosHUAX(TEOpEM CYIIECTBOBAHMUS, CBOICTBA).

N300pakenne Ha yepTexax U MOJENAX PACCTOSIHUS U 000CHOBaHUE

CBOUX cyxaeHuil. OmpenereHue ¢ BBIUKCICHUE PACCTOSHUM B
npoctpanctBe. [Ipumenenne Gpopmyn u TeopeM MIAaHUMETPUU JJISl PEeIIeHUs
3a/1a4.




O3HakoMJieHME C TOHATUEM [ApPAJUIEIBHOTO  MPOEKTUPOBAaHUSA U
erocorcrBaMu. POpPMyJIIMPOBAHHUE TEOPEMBI O IUIOLIAIMA OPTOTOHAJIBHOU
MIPOEKIIMY MHOTOYI'OJIbHUKA.

[Tpumenenue Teopun 1151 000CHOBAHUS TTOCTPOCHUI M BEIYUCICHHIH.
ApPryMEeHTHpOBaHUE CBOUX CYKJIEHHUI O B3aMHOM PACIIOJIOKEHUN
IPOCTPAHCTBEHHBIX (pUTYD.

Muororpanauku | OnyMcaHue M XapaKTepUCTHKA pPa3jIMYHbIX BHJAOB MHOI'OI'PAHHUKOB,
IIEPEUHCIICHUE UX DJIEMEHTOB U CBOCTB.
N300pa’keHne  MHOTOTPAaHHUKOB W BBIIOJHEHHE IOCTPOCHUS  Ha
N300paKEHUSIX U MOJIEISIX MHOTOTDAaHHHUKOB.
Brluncnenue TMHENHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(pUTypanusx, apryMeHTUPOBaHUE CBOUX CYXIACHHM.
XapakTepucTuka U H300pak€HHE CEYEHHs, Pa3BEPTKU MHOTOTPaHHHUKOB,
BBIUHCIICHUE TUIOIIA/IEH TOBEPXHOCTEM.
[locTpoenne mpocredmux  cedyeHUH KyOa, MPU3MBI, MHPAMUIBIL.
[Ipumenenue GpakToB U CBEACHUN U3 IIJITAHUMETPHUH.
O3HakoMJIeHHE C BHJIaMU CUMMETPUN B MPOCTPAHCTBE, (HOPMYIUPOBAHUE
ONIpPENENEeHUN U CBOMCTB. XapaKTEpPUCTHKAa CUMMETPUHU TEJI BpALECHUA U
MHOTOTPaHHUKOB.
[IpuMeHeHne CBOMCTB CUMMETPHUM NPY PEIICHHUH 3a/1a4.
Ucnonb3oBaHne  NpHOOpETEHHBIX 3HAHUW  JUId  MCCIENOBaHUA U
MO/JIENTMPOBAHNS HECTIOKHBIX 3a/1a4.
N300pakeHne 0CHOBHBIX MHOTOI'PaHHUKOB U BBITIOJIHEHUE PUCYHKOB IO
YCIOBUSM 3aJau.
Tena n O3HakomyleHMEe C BHJAaMM Tell BpalleHus, (HOpMyIHpOBaHHE HX
MOBEPXHOCTH OIIPENETICHUI U CBOMCTB.
BpAaLllCHUs @OopMyIMpOBaHHE TEOPEM O CEYEHUHM IIapa IUIOCKOCTBI0 M INUIOCKOCTH,

KacaTelbHOM K cdepe.

XapakTeprucTUKa U N300paKCHHE T BPAIICHUS, UX Pa3BEPTKH, CCUCHUS.
Pemenue 3amad Ha MOCTPOEHUE CEYCHMM, BBIYMCICHUE JUIMH, PACCTOSHUM,
yri0B, miomaaei. [TpoBeaeHue T0Ka3aTeIbHBIX PACCYXKACHHUUIIPH PEIICHUH
3ajad4.

[IpuMeHeHHEe CBOMCTB CHMMETPHH IIPH PEHICHUH 3aJ1a4 Ha TeJia BpalCHUS,
KOMOMHAITUIO TE.

N300parkeHne OCHOBHBIX KPYTJIBIX TEJI M BBIMOJTHEHUE PHUCYHKA TI0 YCIOBHIO
3a7a4H.

HN3mepenus B
reoMeTpuu

O3HakoOMJIEHHE C TOHATUIMU ILIONIaAN U 00beMa, aKCHOMaMU

1 CBOMCTBaMHM.

Pemenue 3a1au Ha BBIUUCIICHUE TUIOIA/IEH TUIOCKUX (GUTYD C IPUMEHEHHEM
COOTBETCTBYIOIIUX (PopMyN U (PAKTOB U3 MIIAHUMETPUHU.

N3ydyenue TteopeM O BBIYHMCICHUM OOBEMOB MPOCTPAHCTBEHHBIX Te,
pellieHre 3aaa4 Ha MpUMeHeHue (GopMyi BBIYUCIECHUS 00bEMOB.

WN3ydyenne Qopmyn ans  BBIYUMCICHHS  IUIOIMIANEH  TMOBEPXHOCTEH
MHOTOTPAaHHUKOB U TEJ BPAICHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHUS TUIOIIAIU TIOBEPXHOCTH C(EpHI.
Pemenue 3ana4 Ha BEIYMCIIEHUE TUIOMIAAECH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIL.

Koopannatsl n
BEKTOPBI

O3HakOMJICHHE C TIOHATHEM BCKTODpA. I/I3y‘{eHI/IC HeKapTOBOﬁ CHUCTCMBI
KOOpAWHAT B IPOCTPAHCTBEC, INIOCTPOCHUC IO 3aJdHHBIM KOOPpAWHATAM TOYCK




U IJIOCKOCTEH, HAXOKJICHHE KOOpAMHAT To4yeK. HaxoxxneHue ypaBHEHMt
OKPY)KHOCTH, CQepbl, IJIOCKOCTH. BbIUUCIIEHHE pACCTOSHUA MEXIY
TOYKaMH.

N3yueHnue CBOMCTB BEKTOPHBIX BEIUYMH, IIPABUJ PA3JI0KEHHS BEKTOPOB B
TPEXMEPHOM IMIPOCTPAHCTBE, IIPaBUJI HAXOXKJEHUSA KOOPAUHAT BEKTOpPA B
IIPOCTPAHCTBE, ITPABUJI ICUCTBUM C BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMHU.
[IpuMeHeHne TeopuM IpU PELICHUH 3a7a49 Ha JEHCTBHS C BEKTOPAMHM.
N3yueHnne CKalspHOTO IPOU3BEIACHUS BEKTOPOB, BEKTOPHOIO YpPaBHEHMS
OpsIMOM M IUIOCKOCTH. lIpuMeHeHue TeopuMm NIpH peleHuM 3aJad Ha
JEUCTBHS C BEKTOPAMM, KOOPAUHATHBIA METOJ, IPUMEHEHHE

BEKTOPOB JUIsl BBIUYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HakoMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PACIIOJIOKEHNUHU IIPSIMBIX U IIJIOCKOCTEN C MCIIOJIb30BAHUEM BEKTOPOB.

YYEBHO-METO/IUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
MPOI'PAMMBI YYEBHOM JUCHHUTIIINHBI
«MATEMATUKA»

OcBoeHue mporpaMMmbl y9eOHOW AMCHUILTUHBI «MaTeMaTHKay MpeanoiaraeT HauIue B
npodeccroHabHOM 00pa30BaTENbHON OpraHu3ally, peaau3yomeid o0pa3oBaTeNIbHYIO IPOTpaMMy
cpennero obmero obpazoBanms B mpenenax ocBoeHuss OIIOIT CITIO na 6a3e 0CHOBHOTO 00IIETO
oOpa3zoBaHusl, yueOHOTO KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEYUTh O0YJaroIuMCs
cBOOOIHBIN mocTyn B IHTEpHET BO BpeMs yueOHOTO 3aHSATHS U TIEPHO]] BHEYIEOHOU NEeSITeTHHOCTH.

[Momemenne  kabWHETa  JOJDKHO  YIOBIETBOPSITH  TpeOoBanmsM  CaHUTapHO-
snuaeMuoorndeckux mnpamwi W HopmatuBoB (CanlluH 2.4.2 No 178-02) u ObITH OCHAIICHO
TUTIOBBIM ~ 00OpyIOBaHMWEM, VyKa3aHHBIM B  HACTOSAIIMX TPEOOBAHUAX, B TOM  YHCIE
CIeIUaJTU3UPOBAHHON yueOHOW MeOenpl0o M CpencTBaMH OOYYEeHHS, JOCTAaTOYHBIMH IS
BBITIOJTHEHUS TPEOOBAaHUH K YPOBHIO MOJTOTOBKH O0YYaIOLITHXCSI.

B kabunere HOJDKHO OBITH MYJIBTUMEAUHHOE OOOpYIOBAaHUE, IMOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTENILHOTO IPOIEcca MOTYT MPOCMATPUBATh BU3YaIbHYIO HH(MOPMAIHIO O
MaTeMaTUKe, CO3/1aBaTh PE3CHTAINY, BUICOMATEPUAIIbI, HHBIC JIOKYMEHTHI.

B cocraB y4eOHO-METOIMYECKOTO U MAaTEPHATHHO-TEXHHYECKOTO 00ECIICUSHHSI TPOTPaMMBbI
yueOHON MUCHUIUIMHBI «MaremaTuka: anreOpa ¥ Hadajaa MaTeMaTHYECKOTO aHaIHM3a; TeOMETPHSDY
BXOJISIT:

e MHOTO(YHKIIMOHAILHBIM KOMILUIEKC IPETIOIaBaTEIs;

®  HArJsIHBIC MOCOOMS (KOMIUICKTHI YU€OHBIX TAOJHII, TUIAKATOB, IOPTPETOB BBIIAFOIIUXCS
YUYCHBIX-MaTEMAaTHUKOB H JIp.);

® UHPOPMAIMOHHO-KOMMYHUKATHBHBIC CPE/ICTBA;

® DKPaHHO-3BYKOBBIC TOCOOUS;

® KOMIUIEKT TEXHUYECKOW JOKYMEHTAllUH, B TOM YHCJIEe MacropTa Ha CpeicTBa oOyueHus,
WHCTPYKIIMHU TI0 UX MCTIOJIb30BAHHIO U TEXHHUKE 0€30MacHOCTH;

e OuONMMOTEeUHBIN PoH.

e B OuGnuoteunsiit GoHI BXOAAT y4eOHUKH, yueOHO-MeToauueckre koMmriekTsl (YMK),
obOecrieunBarOINe OCBOCHHE Y4eOHOU IUCHUIUIMHBI «MareMaTuka», PEKOMEHJIOBaHHBIC WU
JOTYIIEHHBbIE I MCHOJB30BaHUS B MPOQECCHOHANBHBIX 00pa30BaTEeNbHBIX OpraHU3aIUsX,
peanu3yronmx 00pa3oBaTeIbHYI0 IPOrPaMMy CpeHero o01ero oopa3oBaHusl B mpeaenax OCBOCHHUS



OIIOII CIIO na 6a3e 0CHOBHOTO 0011eTO0 00pa30BaHusl.

bubnuoteunsiii GoH MOKET OBITH JOMOJHEH YHIUKIONEANUIMH, CIIPABOYHUKAMH, HAyYHOH,
Hay4HO-TIOIYJIIPHOM U IPYrOM JIMTEPATYPOH IO MATEMAaTHUKE.

B mpouecce ocBoeHuss mporpaMmbl  yuyeOHOW TUCHMIUIMHBI «MaremMaTuka» CTYAEHTHI
JOJKHBI TIOJTYYUTh BO3MOXKHOCTD JIOCTYIIA K 3JEKTPOHHBIM y4eOHBIM MaTepHajiaM M0 MaTeMaTHKe,
MMEIOIKUMCSI B CBOOOJAHOM JOCTyre B ceTH VIHTepHET (RJIEKTPOHHBIM KHHUTaM, MPAaKTUKyMaM,
Tectam, marepuanam EI'D u ap.

Peanuzanus mporpamMmbl yaeOHON JUCIUIUIMHBI MIPEOIaraeT Haluyre yaeOHoTo KabuHeTa
MaTeMatuku (YdeOHast aymIuTOpusl JUIsI MPOBEICHUS 3aHATHHA BCEX BHUJIOB, INPEIYCMOTPEHHBIX
o0pa3oBaTeIbHOW TPOTPaMMO, B TOM YHCIIE€ TPYNIOBBIX W HMHIUBHUIYaIbHBIX KOHCYJIbTALWH,
TEKYIIET0 KOHTPOJIS U MPOMEXYTOUHOH arrectanun) — 206.

Ilepeuenv ocnosno2o 0b6opyoosanusl:

[Tapra aynutopHas - 20 wrT.

Ckambs yueHnueckas - 18 mir.

Cryn oucHsIif - 5 mrT.

Cryn npenogaBaresns — | mr.

Crou npenogaBarens — | mr.

Hocka - 1 mr.

Kadenpa - 1 mr.

WNHTtepakTuBHas nocka - 1 miT.

Jlocka mpucTaBHas Ha KoJiecax - 1 miT.

[Tpoexrop: EpsonEMPTWG680 - 1 miT.

Kommoerotep - ¢ moakmouennemM kK cetu  HMurepuer Intel Dual-Core DP  E-2180
2GHz/1Gb/160Gb/DVD-RW monutop BENG G900Wad -19" - 1 .
[lIkad BUTpUHA CO CTEKIOM — 2 IIT.

BricTaBouHast BuTpuHa — 1 mit.

NudopmanmonHslit cteHa — 4 mirT.

Konauuuonep — 1 mr.

YyeOHO-HarIAIHbBIE IT0COOUS

Ilepeuenv npoepammmnoeo obecnevwenus:

Kaspersky Endpoint Security mnsousneca — Cranmaptabiid Russian Edition. 1500-2499 Node 1
yearEducationalRenewalLicence

Microsoft Office IIpodeccuonansusiitmoc 2007 7

PEKOMEHAYEMASAJIUTEPATYPA

OcHnognas numepamypa:

1. Maremaruka: anredbpa 1 Havajga MaTeMaTUYECKOTO aHaju3a, reoMeTpus. Anredpa u Havana
MatemaTudeckoro anammza. 10-11 kmacesl [Tekcr] : y4eOHuUK uisi 0O0IIE0Opa3oBaTENbHBIX
opranu3zainuii : 6a3oBblil U yriyonaéHuslii ypoBuu / [ILILA. AnumoB u ap.] .— 6-e u3a. — Mockaa :
[IpocBemenue, 2019 .— 463 c. : un., Tabn. — (®I'OC) .— ABT. ykazaHsl Ha 000pOTE TUT. . —
ISBN 978-5-09-034067-0.



2. Maremaruka: anrebpa U Hayajla MaTeMaTHYECKOTo aHanu3a, reomerpus. ['eomerpus. 10-11
knaccel [Tekcr] : ydeOHUK 1t 0011e00pa30oBaTeNbHBIX OpraHU3auid : 0a30BbIH U yriayOnEHHBIN
ypoBuu / [JI.C. AtanacsH [u ap.] .— 4-e u3n. — Mocksa : [Ipocsemenue, 2017 .— 255 c. : uin. —
(MTI'Y - mkoune) (PI'OC) .— ISBN 978-5-09-046610-3.

3. Maremaruka: anreOpa ¥ Havajga MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Anredpa u Hayana
Maremarnueckoro aHanu3za. 10 kinace [Tekct] : yaeOHuK st 0011eo0pa3zoBaTeIbHBIX OpraHu3alui :
0a3oBbIi 1 yrryonénusid ypoau / [FO.M. Komnsrua u np.] .— 7-e u3n. — Mocksa : [IpocBemnienue,
2019 .— 384 c. : mi., Tabi. — ABT. ykazanbel Ha oboporte Tut. 1. — ISBN 978-5-09-071911-7.

4. MaremaTnka: anrebpa ¥ Havyajga MaTEeMaTHYECKOTO aHaIN3a, reoMeTpusi. Anredpa U HavaIa
MaTtemaTudeckoro ananmsa. 11 xmace [Teker] : yaeOHUK 115 0011e00pa30BaTEIBHBIX OPraHU3AIHM :
0a3oBbIi 1 yrryonénnsid ypoau / [FO.M. Komnsrua u np.] .— 7-e u3n. — Mocksa : [IpocBemnienue,
2019 .— 383, [1] c. : mi., Tabn. — ABT. yka3aHsl Ha obopoTe TUT. 1. — ISBN 978-5-09-071912-4.

Hononnumenvnas nrumepamypa:

1. baBpun, U. 1. MatemaTuka : yueOHUK U NMPAKTUKYM JJIsi CPEIHEr0 MpodeccuoHaaIsHOTo
obpazoBanus /| W. W. baBpun. — 2-¢ usn., nepepad. u jorm. — Mocksa : M3narenscto HOpaiiT,
2020. — 616 c. — (IIpodeccronansHoe obpazoBanue). — ISBN 978-5-534-13068-3. — Tekcr :
anexktpouusii / DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449045 (nara oOpaieHus:
28.08.2020).

2. boromonoB, H. B. Martemarnka. 3amaun ¢ pemieHUSMH B 2 T : ydeOHOe TocoOme s

cpemHero npodeccroHanbHOro obpasomanus / H. B. boromonoB. — 2-¢ w3a., wmchnp. W A0 —
Mocksa : WznmarensctBo HOpaiit, 2016. — 647 c. — (IIpodeccronaibHoe 00Opa3oBaHme). —
ISBN 978-5-9916-5903-1. — Tekcr : oamekrponnbii // DOBC  IOpaiit  [cadT]. —

URL.:https://urait.ru/bcode/386520 (mata o6pamenwus: 28.08.2020).

3. boromosioB, H. B.Ilpaktndeckue 3aHATHS TO MaTeMaTwke : ydeOHOE TmocoOue s
cpennero mpodeccruonanbHoro oopazoBanus / H. B. boromonos. — 11-e u3a., nepepad. u mom. —
Mocksa : M3parenbctBo IOpaiit, 2016. — 495 c. — (IIpodeccuonansuoe obpazoBaHuE). —
ISBN 978-5-9916-6107-2. — Tekcr : oanekrponnbii //  OBC  IOpaitr  [caiit]. —
URL.:https://urait.ru/bcode/388694 (nata obpamenwus: 28.08.2020).

4. BeuromoB, E. M. Maremaruka: JIOTUKa, TEOPHS MHOXECTB M KOMOWHATOPHKA : y4eOHOE
nocobue s cpenHero npodeccuonanbHoro obpazosanus / E. M. Beuromos, /1. B. llupokos. — 2-
e wu3n. — MockBa: WzmarensctBo FOpaiit, 2020.— 243 c.— (IIpodeccuonanbroe
ob6pazoBanue). — ISBN 978-5-534-06616-6. — Tekct : snexrponnsiii / DbC IOpait [caliT]. —
URL.: https://urait.ru/bcode/454951 (nata oopamenus: 28.08.2020).

5. JlopodeeBa, A.B. Marematuka: y4eOHHK IS CpeaHEro mpodhecCHOHAIBHOTO
obpazoBanus / A. B. lopodeeBa. — 3-e uza., nepepad. u gon. — Mocksa : U3garensctBo IOpaiiT,
2020. — 400 c. — (Ilpodeccuonanbaoe obpazoanue). — ISBN 978-5-534-03697-8. — Tekcr
anekTponnsii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449047 (nata oOparieHus:
28.08.2020).

6. HopodeeBa, A.B. Maremaruka. COOpHUK 3agad : y4eOHO-IIPAKTUYECKOE IMOCOOUe s

cpenHero mpodeccuoHalbHOrO oOpazoBanus /  A. B. JlopodeeBa. — 2-¢ wu3a. — Mocksa .
WznarensctBo FOpaiit, 2020. — 176 c¢. — (Ilpodeccunonansaoe obpazosanue). — ISBN 978-5-534-
08796-3. — Teker : JIEKTPOHHBIN I 9BbC IOpaiit [calT]. —

URL:https://urait.ru/bcode/449051 (narta obpamienus: 28.08.2020).

7. lllunayes, B. C. Maremaruka : ydeOHUK U MPAKTUKYM Ui CPEHEro MpogecCHOHaIbHOTO
oOpazoBanus / B. C. [llunaues ; nox pepakuueit A. H. TuxoHosa. — 8-e u3a., nepepad. u gom. —
Mocksa : WzparenbctBo HOpaiit, 2020. — 447 c. — (IIpodeccuonansuoe oOpa3oBaHHe). —
ISBN 978-5-534-13405-6. — Tekcr : oamekrponsbii // OBC  HOpaitit [caiiT]. —
URL: https://urait.ru/bcode/459024 (nata oOpamienus: 28.08.2020).


https://urait.ru/bcode/449045
https://urait.ru/bcode/386520
https://urait.ru/bcode/388694
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Hnmepnem-pecypcul

1. www. fcior. edu. ru (MadpopmaiiioHHbIe, TPEHUPOBOYHBIC U KOHTPOJILHBIC MAaTEPHAIIBI).

2. www. school-collection.edu.ru (Emunast kosuiekiuu 1H(GPOBBIX 00pa30BaTEIbHBIX
pecypcoB). YueOHOe n3ianue

3. Exponenta.ru  http;//www.exponenta.ruKommanus  Softlint. OO0pazoBarenbHBIN
MaTeMaTUYeCKUi calT. Martepuaibl i CTYJACHTOB: 3aJauyd C PEIICHUSMH, CIPABOYHHK II0
MaTeMaTHUKe, 3JICKTPOHHBIC KOHCY/IbTAIINH.

4. Tazera «Marematuka» H3narenbckoro goma «IlepBoe centsops» http://mat.1septemr.ru
Maremaruka B OTKpbITOM Kosuiemke http://www.matematiks.ru
Math.ru. Maremaruka u obpazosanue. Http://www.math.ru
Allmath:ru — Bcs matemaTrka B ognom mecte htto://www.allmath.ru
EgWorld: Mup maremaruueckux ypaBHenuit http://fegwjrld.ipmnet.ru
. Bes  onmemeHTapHas —MareMaTHKa:  CPEIHSS  MareMaThyeckKas —HHTEPHET-IIKOJIA.
http://www.bym math.net

10. T'eomerpuyeckuii moptan http://www.neive.by.ru

11. T'padukn pyHKIMi http://graphfunk.narod.ru

12. JlugakTrdeckre MaTepHaisl Mo nHPOpPMATHKE U MaTeMaTHKe.

http://comp-science.narod.ru

13. uckperHast MaTeMaTHKa: anroput™sl (mpoext ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D no mareMaTHKe: IMOJArOTOBKA K TeCTUpoBaHuio http://www.yztest.ru

15. 3amayHuK TS MOATOTOBKH K OJIMMITHAIaM 1Mo Matemaruke http://tasks.ceemat.ru

16. 3aHuMmarenbHas MaTeMaTHKa — IIKOJbHUKAM (OJUMITHA[IBI, UTPbI, KOHKYPCHI 110

maTtemaruke) http://www.maht-on-line.com

17. Unreprer — mpoekT «3amaun» http://www.prodlems.ru

18. Maremaruyeckue 310161 http://www.etudes.ru

19. Maremaruka on-line cipaBouyHast nHGOpMAIIHst B IOMOIIb CTYCHTY
http://www.manhtm.hl.ru

20. MaTeMaTHKa B TIOMOIIIb IKOJBHUKY U CTYICHTY (TECThI M0 MaTeMaTuke online)

http://www.mathtest.ru

21. MaremaTrKa Ul TOCTYMAOIKMX B By3bl http://www.matematika.agava.ru

22. Marematuka u mporpammupoBanue http://www.mathhrog.narod.ru

23. MareMaTHYECKHE OJIMMITHAIBI M OJUMITHAAHbIC 3aqaun  http://www.zaba.ru

24. Caiit snemenTtapHoit maTemMatuku Jmutpus ymmaa http://www.mathnet.spb.ru

25. Typuup ropoaoB — MexayHapoaHas MaTeMaTHYeCKasi OJIMMITHAA JIIst

mKoJapHUKOB http://www.turgor.ru

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

27. OtkpsIThiii 6ank 3aganuii ®UIIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-

©ooNo O

ege.

DeKmpoHHO-CNpagoyHbie cucmemvi.

1. DnexkTpoHHO-OMONMMOTEUHasT cHcTeMa «YHUBEpPCUTETCKass OubimoTeka OHIalH» — 0aza
JAHHBIX y4eOHOH, yueOHO-MeTOJMUECKOW M Hay4yHOM JMTEpaTypbl IO OCHOBHBIM H3y4aeMbIM
mucnuiuirHam - http://www.biblioclub.ru

2. DnexTpoHHO-OmOMMoTeyHass cuctema  «tOpaiiT»: komekust  «JlereHnapHple  KHUTH»
u xojutekuus CIIO — »nexTpoHHBIE BepcuU y4yeOHOM M y4yeOHO-METOAWYECKOM JIMTepaTypsl -
www.biblio-online.ru
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3. Hayunas snekrponnas oubnmoreka eLIBRARY.RU — snekrpoHHBIE BepcHM POCCHHCKUX

HAYYHO-TEeXHMYECKUX KypHaiuoB - http://elibrary.ru

4. Polpred.com O630p CMU — snmekTpoHHBIH apXuB myOnuKauuii WHPOPMAreHTCTB
(KoJIeKIMKU: BHEIIHSS TOProBis, nmoymTtuka B PO u 3a pydexxom; oOpa3oBanue, Hayka B PD u 3a
pyoexxom) - http://polpred.com

5. locynapctBennass uHpOpManuoHHass cucrtemMa «HamuoHanbHAs —AIIEKTPOHHAS
Ooubmmoreka» — (OHI DSJICKTPOHHBIX BEPCHH TEYATHBIX W3JIAaHUH, ODIEKTPOHHBIX PECYpPCOB,
MYJIBTUMEIUIHHBIX U3aHUN U ap. - https://H30.pd

6. OnexrponHas 6ubmmoreka TI'Y — Ga3za maHHBIX HAYYHBIX TPYIOB IPETO aBaTEIICH -
https://elibrary.tsutmb.ru

Cpeocmea KoMMYyHUKayuu 015 npoeedeHuUs OHIAUH- U OQIAliH YPOKO8
JIHEBHUK.DY
Bxonrakre
Pruffme
WhatsApp
Skype

Obpa3zosamenvHvie niam@opmul 0Jisk NPOGeOeHUs OHIANUH- U OQIAlIH 3AHAMULL
JIHEBHUK.DY
POII
Pemry EI'D
SAxnacc
infourok.ru
interneturok.ru

OCOBEHHOCTH OPTAHU3AIIUU OBPA3OBATEJIBHOI'O ITPOOECCA IJIA
HNHBAJINIOB ! JINI C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMA 310POBbSA

OOyueHyne MHBAIKMIOB U JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI OCYILECTBIIAETCS
B COOTBETCTBUH C:

- MOpSAAKOM OpraHM3allud M OCYIIECTBJICHUS OO0pa30BaTEeNbHOM JEATEIBHOCTH IIO
oOpa3oBaTesbHBIM ~ IporpaMMaM  cpeiHero  npodeccruoHanbHoro  ooOpasoBanus  (IIpukas
MunuctepctBa oOpazoBanus u Hayku PO ot 14.06.2013 No464);

- METOAMYECKMMM PEKOMEHJAlMAMHU IO OpraHu3allid 00pa30BaTeNbHOrO Ipolecca s
0oOy4eHHsT MHBAJIMJOB M JIMI C OFPAaHUYEHHBIMU BO3MOXHOCTSIMM 370POBbS B 00pa30BaTEIbHBIX
OpraHu3alUsaX BBICIIETO 00pa30BaHMs, B TOM YMCIIE€ OCHAIIEHHOCTH 00pa30BaTENBbHOrO Impoliecca
(yrBepxknensl 08.04.2014 r. Ne AK-44/058H);

- TpeOOBaHUSIMU K OpraHu3alyu o0pa30BaTENBbHOIO IMpolecca Juis 00ydyeHUs] MHBAIUAOB U
JUIl C OTPAaHWYEHHBIMH BO3MOXHOCTSIMHM 3JI0pPOBbsi B MpPO(ecCHOHANBHBIX 00pa3oBaTEIbHBIX
OpraHu3alusaX, B TOM YUCIIe OCHAIIEHHOCTH 00pa30BaTeNIbHOTO Mpolecca (yreepaxaeHs! 26.12.2013
Neo 06-24128H).

- METOAMYECKMMHU PEKOMEHJAMAMU 10 peann3aluu 00pa3oBaTelbHbIX IPOrpaMM CPEIHEro
npoeccuoHaIbHOr0 00pa3oBaHus U MPOPECCHOHATBHOIO OOyYeHMs JIMI[ C WHBAJIUAHOCTBIO H
OTPaHUYEHHBIMH BO3MOXHOCTSIMM 37I0POBbSl C MPUMEHEHHEM 3JEKTPOHHOrO OOy4deHHs W

JMCTAHIIMOHHBIX ~ 00pa30BaTeNbHBIX TeXHOJOrHi (yTBepkaeHsl MuHmpocsemenuss Poccun
10.04.2020r. Ne 05-398).


http://elibrary.ru/
http://polpred.com/
https://нэб.рф/
https://elibrary.tsutmb.ru/




JIMCT BHeCEHUS M3MeHEeHUil

B pabouyro mporpammy mo mucummummae OVY]/[.11 «Marematuka» 1Mo CHenUaIbHOCTH
«09.02.07MHpopMaiuoHHBIE CUCTEMBl U MPOTPAMMUPOBAHUE», YTBEP)KICHHYIO Ha 3aceJaHuu
kadenps! pyaknroHansHOrO aHanm3a 11 suBapst 2021 roxa, mpotoxos NeS.

Homep TekcT u3smeHeHus [Tporokou 3acenanvs Kadeapsl
W3MEHCHUS No ‘ naTa
1.
2.




Ilpunoscenue 1

Dono ouenounvix cpeocme oucyunaunvt «Mamemamukay

@DOHJT OIEHOYHBIX CPEACTB MO YydeOHOMY mpeamery «MartemaTtnka» pa3padoTaH Kak
MIPWIOKEHHE K paboyeil mporpaMmme 001eo0pa3oBaTeIbHON yUeOHOW AUCIUILINHB «MaTteMaTukay
T TPOQeCCHOHATBHBIX 00pa30BaTEIILHBIX OPTaHU3AIIHIA.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

MaTeMaTHKe KaKk K  4YacTu
00I11€9Y€eI0BEYECKO KYJIBTYPBI
gyepe3 3HAKOMCTBO C HMCTOpHEH
pa3BHUTHS MAaTEMATHKH,
9BOJIIOIAEHN MaTeMaTHYECKHX
1591 (97 8

Pa3BUTHIO JIOTUYECKOTO
MBIIJICHHUS, MPOCTPAHCTBEHHOTO
BOOOPaXEHUS, AITOPUTMHUYCCKOU
KYJIbTYPHI, KPUTUYIHOCTH
MBIIIIEHUS Ha YPOBHE,
HeoOXoquMoM  anst  Oymymieit
npodeccuoHaIbHOM

NEATeNbHOCTH, Ul TPOIO0JDKCHUS
o0pa3oBaHus ¥ caMO0Opa30BaHuUS;
OBIIQJICHUIO  MaTeMaTHYECKUMHU
3HaHUSMHU u YMEHUSIMH,
HEOOXO/IMMBIMU B TIOBCEIHEBHOU
KHU3HHU, JUISI OCBOCHMS CMEXKHBIX
€CTECTBEHHO-HAYYHBIX

JTUCUUIUIAH " JUCLUIUINH
npo(eCCHOHATBHOTO IUKIA, IS
MOJTyYEeHUs oOpa3oBaHust B
o0nacTsix, HE TpeOyoNHX

IIpenmernsble o0yyaromuiicss Hay4YuTCs o0yuarommiicst MOJIYYUT

pe3yJbTaThl BO3MOKHOCTh HAYYUTHCHA

OCBOCHHUA

y4eOHOro

npeaMera/Kypca

JIMYHOCTHBbIE CdopmupoBanHoCTH FOTOBHOCTM M CHOCOOHOCTHM K
MIpe/ICTaBICHUI 0 MaTeMaTUKe KaK | 00pa30BaHUIo, B TOM yucIie
YHHUBEpPCAIbHOM SI3bIKE HAayKd, | caMOOOpa3oBaHHUIO, Ha MPOTHKEHUH
CpeacTBe MOJIETUPOBAHHUS | BCEH )KU3HU; CO3HATEIBHOE OTHOLICHHUE
SBJIGHUNW M TPOLECCOB, MJEAX U | K HENPEPHIBHOMY OOpa30BaHUIO Kak
METO/1aX MaTeMaTUKH; YCIIOBUIO yCIIEeIIHOM
ITOHUMAHHIO 3HaYMMOCTH | MpO(eccCHoHaNbHON M O0OIIEeCTBEHHOU
MaTeMaTHKU TUIs HAy4YHO- | JeSTEIbHOCTH;
TEXHUYECKOTO mporpecca, | TOTOBHOCTH M CIIOCOOHOCTH K
Cc(OPMHPOBAHHOCTU OTHOILEHUS K | CAMOCTOATENIBHOM ~ TBOpYECKOH U

OTBETCTBEHHOM JIESITCIILHOCTH,

TOTOBHOCTH K KOJUICKTUBHOW paboTte,
COTPYJHHYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHOM, 0OIIIECTBEHHO
MOJIE3HOH, Y4EeOHO-HCCIIeI0BATEIBCKOMH,

MIPOEKTHOM u Jpyrux BHJIAX
NEeSITeNIbHOCTH;

OTHOIICHHIO K  Mpo(ecCHOHaIbHOM
NESTeIbHOCTH  KaK  BO3MOXKHOCTH
yyacTusi B PCIICHUU  JIMYHBIX,
OOIIECTBEHHBIX, rOCyIapCTBEHHBIX,

00IIIeHAIIMOHATIBLHBIX MTPOOJIEM;




yIIIyOJeHHOH ~ MaTeMaTHYeCKOU

IIOATOTOBK

NnpeaMeTHbIC

c(hOPMUPOBAHHOCTH
MIPEJICTABICHUA O MATEMATHKE KaK
4acTH MHUPOBOH  KYIBTYphl U
MecTe MaTeMaTHKU B
COBPEMEHHOU LUBWIN3AIWH,
croco0ax  OmuCaHusl  SIBJICHUU
pearbHOTro MHupa Ha
MaTEeMaTHIECKOM SI3BIKE;
c(hopMUPOBAaHHOCTH
MIPEACTABICHUI 0
MaTEeMaTHYeCKUX TOHATHIX Kak
BOKHEHTITHX MaTeMaTHIEeCKHX
MOJECTISX, TTO3BOJISTFOIIIAX
OTHMCHIBATh W W3y4aTh pa3HbBIC
MIPOIIECCHI U SIBJICHUS, TOHUMAHHE
BO3MOYHOCTH aKCHOMAaTHYECKOTO

MIOCTPOEHHUS MaTEMaTHYECKUX
TEOPHiL;
BIIICHUIO METOJaMH

JIOKAa3aTeIbCTB HW  aJITOPUTMOB
pelIeHHs, YMEHHE HX TPHUMCHSITH,
MIPOBOIUTH JOKa3aTelbHbIe
paccyXJeHHUs B XOJe pEeIlIeHUs
3azay;

BJIAJICHUIO CTaHJIapPTHBIMU
npueMamu pelieHus
palMoOHaTBHBIX u
UPPALMOHATIbHBIX,

MOKa3aTeIbHbIX, CTETICHHBIX,
TPUTOHOMETPUUECKUX YpaBHEHUU
U HEpPaBEHCTB, HUX  CHUCTEM;
UCIIOJIb30BaHUE TOTOBBIX

KOMITBIOTEPHBIX MPOrpaMM, B TOM
Yyucie A5 MOUCKa NMyTHU pelieHus
u WUTIOCTPALIMU peleHus
YpaBHEHUH U HEPABEHCTB;
c(hOopMHUPOBAaHHOCTH
NPEACTABICHHH 00 OCHOBHBIX
MTOHATHUIX MaTeMaTHYECKOTO
aHaimm3a M HMX  CBOMCTBAX,
BJIaJICHUE YMEHHUEM
XapakTepUu30BaTh MOBEJICHUE
GbyHKIHH, HMCIOJIb30BaHUE
ITOJIyYEHHBIX 3HAHUM TS
OINMCAHMUS U AaHaJIM3a peaJbHbIX
3aBUCUMOCTEH

BJIQ/ICHUI0O OCHOBHBIMHM IOHSATHUSIMH O
IUIOCKHUX U IIPOCTPAHCTBEHHBIX
F€OMETPUUECKUX ¢burypax, ux
OCHOBHBIX CBOMCTBAX;
c(hopMUPOBaAaHHOCTU YMEHUS
pacro3HaBaTh reOMETPUIECKUE (PUTYPHI
Ha yeprexax, MOJENsAX U B peaJbHOM
MUDE; IPUMEHEHNE M3YYEHHBIX
CBOMCTB TE€OMETPHUYECKUX QUryp U
bopMya ISl pelIeHUs] TeOMETPUUYECKUX
3a7a4 U 3a7a4  C  IPAKTHUYECKUM
COJIep’KaHUEM;

c(hOpMUPOBAHHOCTH TPEACTABICHUN O
mpoueccax M - SIBICHMSIX, HMMEIOIINX
BEPOSTHOCTHBIN Xapaxrep,
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B
pealbHOM MHUpPE, OCHOBHBIX TMOHSATHUAX
JJIEMEHTApHOW TEOpUU BEPOATHOCTEH;
YMEHMM  HaXoAWThb U  OILICHUBATh
BEPOSITHOCTH HACTYIJIEHUS! COOBITHI B
MPOCTEHIINX MPAKTUYECKUX CUTYaLUAX
u OCHOBHBIE XapaKTEePUCTUKU
CIIy4aHbIX BEJIMYMH;

BJIQ/ICHUIO HAaBBIKAMM HCIIOJIb30 BaHHS
TFOTOBBIX KOMITBIOTEPHBIX IPOTrPaMM
IIpU pEelICHUH 3aau.




MeTanpe/JMeTHbIe | YMEHUIO CaMOCTOSITENIBHO | TOTOBHOCTH M CIIOCOOHOCTH K
OTIPEJICIIATH MENU JICATEIHPHOCTH U | CAMOCTOSATEIbHOH  MHGOPMAIMOHHO-
COCTaBJISITh IUJIAHBI JIEATELHOCTH; | MIO3HABATEIbHOM JeSITeIbHOCTH,
CaMOCTOSITEJIBHO ~ OCYILECTBIISITh, | BKJIIOYash YMEHHE OPHUEHTUPOBATHCS B
KOHTPOJIUPOBATh Y | Pa3IMYHBIX MCTOYHHUKAX HH(OpMAIWH,
KOPPEKTUPOBAaTh  JIEATEIbHOCTh; | KPUTUUECKU OIICHUBATH u
UCIIOJIb30BaTh BCE€ BO3MOXKHBIC | HHTEPIIPETUPOBATH uH(pOpMAITHIO,
pecypcbl JUIs JOCTIDKEHUSI | TIOJTy4aeMYylo u3 Ppa3IUYHBIX
MOCTaBJIEHHBIX nenemn U | HICTOYHUKOB;
peanuzanuu IIJITAHOB | BJIAJICHUIO  SI3BIKOBBIMH  CPEJICTBAMMU:
NEeSTEHLHOCTH; BBIOMPATh | yMEHUE SICHO, JIOTHYHO H TOYHO
YCTICIIIHbIE CTpaTeruu B | M37araTh  CBOIO  TOYKY  3pEHUS,
Pa3IUYHBIX CUTYyAIUSX; WCIIOJIb30BaTh aJICKBATHBIE S3BIKOBBIC
YMEHUIO TMPOJAYKTHUBHO OOIIATHCA | CPEICTBA;
¥ B3aUMOJICCTBOBAThH B MPOIIECCE | BJIAJICHUIO HABBIKAMU MO3HABATEIILHOU
COBMECTHOM NEeSITETbHOCTH, | pediekcuu Kak OCO3HaHUS
YUUTBIBATh  TO3UIUU  JAPYTUX | COBEPIIAEMBIX JeNCTBUM u
YYaCTHHKOB JESTETLHOCTH, | MBICIIUTEIBHBIX MPOIIECCOB, 170'¢
3¢ deKTUBHO paspemiarh | pe3yJabTaTOB W OCHOBAaHM, T'paHMII
KOH(JIMKTHI; CBOETO 3HAHUS W HE3HAHUS, HOBBIX
BIIQJICHUIO HaBBIKAMU | TTO3HABATEIBHBIX 3a7a4 M CPEJCTB IS
M03HABATECILHOM, y4e0HO- | UX TOCTHUKEHNS,
HCCIIEIOBATENBCKOM M MPOEKTHOM | IEIEYCTPEMIICHHOCTh B TMOHUCKAX H
NeSITEeNIbHOCTH, HaBbIKAaMU | IPUHITHH pelIeHuH,
paspenieHus npoOseM; | cooOpa3UTEIbHOCTD U UHTYHIIHS.
CHOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY MTOUCKY
METO/IOB PEIICHUSI MPaKTHYECKUX
3a/a4, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MIO3HAHUS
3. LIKAJIA OHEHUBAHUA
Ouenka OTJIMYHO XOpOouIo YAOBJICTBOPHUTEJIHLHO HEY/I0BJIETBOPUTEJIBHO
KauecTBO IIOJIHO HU3J1aracr ,I[aéT OTBCT, n3jara€t MaTepuall O6H3py>¥(I/IBaCT HC3HAHUC
OTBETOB HA H3yYCHHBIH YZAOBJIETBOPSIO HEIIOJIHO U JOITYCKaeT OoJIBITICH YacTH
BOIIPOCHI 11O Mmarte€pual, 1act OIUH TEM XKC HCTOYHOCTH B COOTBETCTBYIOLIET'O pasaciia
TeMaM MIPaBUIIBHOE TpeOOBaHMSM, OIIpPENENEHAN TOHSITHN HA3y4aeMoro MaTepuala,
JMCHUILIMHBI OIIPENETIEHHOE YTO U JUIA unn GOpMyIHUPOBKE JTOITYCKAeT OIIMOKHU B
MOHSITUH; OLICHKHU TEOpUI; HE yMEET (hopMyITHpPOBKE
O00HapyKHUBaeT «OTIIMYHO», HO | JOCTaTOYHO ITyOOKO U ONpEIEICHUN U TEOPU,
OHUMAaHHE noryckaer 1-2 OOKa3aTeIbLHO HCKaXKarol[ye X CMBICII,

MaTtepualia, MOXKET
000CHOBaThL CBOU

CYXJIEHUS, Ke
MIPUMEHUTH WCIIPABIISIET, U
3HaHUA Ha 1-2 Henouéra B
MIPaKTHUKE, I1OCJIEI0BATED
MIPUBECTHU HOCTH U

HEOOXOUMbIE SI3EIKOBOM

OIINOKH,
KOTOpBIE CaM

000CHOBAThH CBOH

CYXIIEHHS U IPHUBECTH

CBOM IIPUMEPBI; H3JIaraer
MaTepua

HETIOCTIEIOBATENIEHO U

JONYCKaeT OIIMOKU B
S3BIKOBOM O(pOpMIIEHUH

M3J]1araeMoro

OecropsiJ09HO U
HEYBEPEHHO HM3JIaraer
MaTepuan




MpUMEPBI HE oopmiieHUN
TOJILKO 10 U3J1araeMoro
y4eOHUKY, HO 1
CaMOCTOSTEIBHO
COCTaBJICHHBIC; U3
JlaraeT MaTepuall
MOCJIEIOBATEIILHO
Y TIPABHJILHO C
TOYKHU 3PEHUS
HOPM
JIUTEPATYPHOT O
SI3BIKA
KonunuectBo 90 — 100% 70 - 89% 50 — 69% Menee 50%
NMPaBHIbHBIX
OTBETOB B
TecTe
KauecTBoO BCE 3a/1auu perieHo BepHO pemiero ot 50 10 79 % | OTCYTCTBYIOT HEOOXOIUMBIE
BbINOJTHEHHS peIeHBI BEPHO; 6omee 80 % BCEX 3a]1a4; HE BCETaa TEOPETUUECKUE 3HAHMS;
KOHTPOJbHBIX HCIIOJIb30BaH BCEX 3aj1aY; MCIIOJIb30BaH Hanboyee | JOMYIIEHbI OMMOKK B OoJiee
pa6dot Haubosee MOTYT paIMOHAIBHBIN Ty Th gem 50 % 3anmau.
palMoHaIbHBIN BCTPEYATHCS peleHus B petieHr# nposiBIseTCs
MyTh PEIICHHUS; OTJEIbHBIC HE3HAHUE OCHOBHOI'O
H3JI0KEHUE HETOYHOCTH B MaTepuaia yueOHOM
Marepuaia apudmeTnueck MIPOrpaMMbl
JIOTHYHO, UX pacuerax
rpamMoTHO, 0e3
om0 oK

3. OHEHOYHBIE CPEACTBA JJIsA IPOBEAEHUSA TEKYIIEI'O KOHTPOJIA

YCIIEBAEMOCTH OBYYAIOIIUXCSA

Ne i/ Ha3Banue pa3nesna/TeMbl DopmMa OlIEHOYHBIX CPEACTB

1 BBenenue VYcrHblii onpoc.

2 Pa3BuTHe noHsATHS O YKCIe KonTponsnas pabora, TectoBast
paboTa, YCTHBIH Ompoc.

3 Kopnu, crenenu u gorapudmol KonTponsnas pabora, TectoBast
paboTa, YCTHBIH Orpoc.

4 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE KonTponbnas pabota, TecToBast
paboTa, YCTHBIH OIpoc.

5 KombOunatopuka KoHntposbHas paboTa, TecToBas
paboTa, YCTHBIH ompoc.

6 KoopauHaTsl 1 BEKTOPHI KonTponbnas pabota, TectoBast
paboTa, YCTHBIH ompoc.

7 OCHOBBI TPUTOHOMETPUHU KonrtponsHas pabota, TectoBas
paboTa, YCTHBII onpoc.

8 OyHKIMH U TpaduKu KonrtponbHas pabota, TectoBas
paboTa, YCTHBII onpoc.

9 MHOrorpaHHUKH U KpYyTJble Teaa KonrtponsHas pabota, TectoBas
paboTa, YCTHBII onpoc.

10 Hauana MmaTemMaTuueckoro aHaiamsa KonTposbHas paboTa, TecroBas




paboTa, yCTHBIN OIIPOC.

11 HHterpan u ero npuMeHeHue KonrponsHas pabota, TectoBas
paboTa, yCTHBIN OTIpOC.

12 DneMEHTBI TEOPUH BEPOSITHOCTEHN U KonrponsHas pabota, TectoBas
MaTeMaTH4YeCKON CTAaTHCTUKU paboTa, yCTHBIN ompoc.

13 VYpaBHEHMS U HEPaBEHCTBA KonTponbHast pabora, TectoBast
paboTa, YCTHBIH OIpoC.

4. OIEHOYHBIE CPEJIACTBA [J MPOBEJIEHUS TTPOMEXYTOYHOM

ATTECTAIIUA OBYYAIOILIIUXCSA

[IpomexyrouHas arTectanus no npeamery «MaTemaTHKa MPOBOIUTCS B (OopMe 3K3aMeHa.

5. KOMILVIEKT MATEPHUAJIOB JJId OLHEHKH C®OPMHUPOBAHHOCTHU

YMEHUWH Y 3HAHUM B XOJE OCBOEHUS YUYEFHOM JUCIIUILIUHBI

5.1 KoMiuiekT MaTepuaJsioB AJs NPOBe/ieHUs] KOHTPOJIbHBIX padoT
IlepeyeHb KOHTPOJIBHBIX PadOT 1O TeMaM:

Tema 2. Pa3BuTHe HOHATHS O YHCJIE.
Bapuanm 1

73.73

a)u 6)(@)2.

3
1. Brmyucaure: 7 ;

l \F +1
2. YpocTuTe BhIpaKeHUE (Tj o
a 2-1

3. Pemmute ypaBHenne 8 =8°.

4. 3anumuTe OECKOHEYHYIO MepruoaudecKyro apoos 0, (43) B Buae 0OBIKHOBEHHOM JIPOOH.

\/33 —a
I —

5. Cokparute npo6p a—2a*+1

12 -2\3
a)(2,3)" u(zg) : 6)@
6. CpaBHUTE yuCIa: 9 8 nul; B)Q/%n\/g.

\/_+\/_ -3y
T

7*. YopocTture BBIpa)KeHI/Ie —xy + y

Bapuanm 2



6—4
a) 3 1

5;
-= =z 3
oo ofwE]
1. Beraucaure:

1
b4+J§ '

1 4 1 %71
3. Pemure ypaBHeHue > == .

2. YIIpOCTUTE BBIPOKEHUE (b“@l)-

2
4. 3anumure OECKOHESYHYIO TIEPHOINIECKYI0 po0b 0,3(6) B BUIE OOBIKHOBEHHOM JIPOOH.

b+4Jb+4

3
5. Cokpatute gpo6p 0> +2D

¥ B
2)(0,8)" n(§j ; 6)(ﬂj
6. CpaBHUTE YHCIIA: 6 7 ul; B){‘/ﬁnﬁ/@
m-n Ym2 —3n?

3, 3 3
7*. Yrpoctute Belpaxkenmne M~ +¥MN+N

Tema 3. KopHu, creneHu u jiorapugmsoi.

Bapuanm 1
1. Berauciaurs:

YHpocTuTh BeIpakeHue:

Brruncnuts:
Brruncnuts:
Brruncnuts:

SRR S

Bapuanm 2
Brrauciuth:

Brrauciuth:

prOCTI/ITB BbIPAXCHHUC!

Brrauciuth:
Brrauciuth:

ok w0 npPE

Tema 4. IIpsiMmble H IJIOCKOCTH B IPOCTPAHCTBeE.



Puc.1.

Bapuanm 1

1. Ha pucynke 1 toukm M,N,Q,P — cepemunst otpeskoB DB, DC, AC u AB. Haiimure
nepumeTp dersipexyroiaparuka MNQP, ecin AD=12 cm, BC=14 cm.

2. Touka C nexut Ha orpeske AB, mpuuem AB:BC = 4:3. Ortpesok CD = 12 cwm,
napajuiesieH TUIOCKOCTH 0, MpoXoJsiiei uepe3 Touky B. Jlokaxkwurte, uto npsimas AD mepecekaer
IJIOCKOCTh 0 B HEKOTOpoil Touke E, n HaiinuTe otpesok BE.

3. Haiitn nmmaroHangh TpSMOYTOJIBHOTO TapallieNieNuIea, €Clid ero W3MEpPEeHUs paBHBL:
4,6,8.

4. HaiiTu paccTosiHME OT BEpIIMHBI KyOa J0 IJIOCKOCTH JII00O0M IpaHu, B KOTOPOH HE JIEKUT
9Ta BepUINHA, €CJIM: JUaroHalb rpaHu Ky0a paBHa 5.

5. I'unoreHy3a npsAMOYTroJILHOTO PaBHOOEIPEHHOTO TPEYrOJIbHUKA JIEKHUT B INIOCKOCTH 0, a
KaTeT HAKJIOHEH K ATOM IIockocTH mnoja yriaoMm 30°. HalTu yrom Mexay IUIOCKOCTBIO O U
IUIOCKOCTBIO TPEYrOJIbHUKA.

Bapuanm 2

1. Ha pucynke 1 toukm M,N,Q,P — cepemunnt otpeskoB DB, DC, AC u AB. Haiigute
nepumetp verbipexyroisauka MNQP, eciu AD=16 cm, BC=10 cm.

2. Touka C nexutr Ha otpeske AB, mpuuem AB:BC = 5:4. Otpesoxk CD = 10 cm,
napajuiesieH IUIOCKOCTU o, MpoxoJsiiei yepe3 Touky B. Jlokaxute, uro npsimas AD mnepecekaer
IJIOCKOCTH 0. B HEKOTOpOo# Touke E, n HaliguTe otpe3ok BE.

3. HaliTu numaroHanb mOpsIMOYrOJIBHOTO MapaljiesienuIieia, €CIi €ro W3MEpeHUs: paBHBI:
3,5,7.

4. HaiiTu paccTosiHHE OT BEpIIMHBI KyOa J0 IIOCKOCTH JIt00O0M IpaHu, B KOTOPOH HE JICKUT
9Ta BepUINHA, €CJIH: JUaroHalb rpaHu Kyba paBHa 6.

5. ['unoTteHy3a npsIMOYTrOJIBHOTO PAaBHOOEIPEHHOTO TPEYroJbHUKA JIEKUT B MJIOCKOCTH O, a
KaTeT HAaKJIOHEH K OSTOW IIockocTu moxa yriaom 60°. HailTm yrom Mmexay IUIOCKOCTBIO O U
IJIOCKOCTBIO TPEYTrOJIbHUKA.

Tema 5. KomOunaropuxa.

Bapuanm 1

1. CkonbKO pa3nMuHBIX JBY3HAUHBIX YHCEN C pa3HbIMH [HU(paMu MOXKHO 3amucaTh,
ucnoab3ys uudpst: 1,2,3.

2. Haiitu 3Hauenus Ps.

3. Beruucnute

4. B momemenuu 16 nammn. CKOJBKO CYIIECTBYET BapUAaHTOB €r0 OCBEIICHHUS, €CIU
OJIHOBPEMEHHO JIOJDKHBI CBETUTHCS 14 nam.



5. 3anmcars pasnokenne ouroma: (1+x)8.

Bapuanm 2

1. CKONBKO pa3IMYHbIX JBY3HAYHBIX YHCEI C Pa3HBIMH HU(PAMU MOYKHO 3alKCaTh,
UCTOJIB3YS TUQPEL: 4,5,6.

2. Haiitu 3Hauenus P7.

3. BbruuciuTh

4. B nomemenun 16 namn. CKOJIBKO CYHIECTBYET BapHAHTOB €ro0 OCBEIICHUS, €CIIU
OJTHOBPEMEHHO JIOJDKHBI CBETHTHCA 15 jamir.

5. 3amucaTh pasnoskenue 6uaoma: (2+Xx)°.

Tema 6. KoopanHaTbl 1 BEeKTOPBI.
Bapuanm 1

1. Haiigute KOOpIMHATHI BEKTOPA AB ,ecmn A (5;-1; 3), B (2; -2; 4).

5 . ‘Zb—é

2. Tansr Bextopst P (3; 1; —2) u C (1; 4; —3). Haiiure .

3. Uzobpasure cucremy koopmuHat OXyz m moctpoiite Touky A (1; —2; —4). Haiiaure
paccTOSsIHUA OT ATOM TOYKHU JO KOOPJIUHATHBIX IITIOCKOCTEH.

4. Bbeluucnure CKaJsipHOE IPOU3BEIEHUE BEKTOPOB My N ecmm m=a+2b—c,

n=2a-b a‘ -2 ‘b‘ =3 (@b) _gpe cla clb.

5. Nan xyo ABCDA1B:C1D1. Haitnure yron mexmy npsimeimu AD1 u BM, rie M — cepenmna
pedpa DDs.

6. [Ipn nBwxeHnyn npsmas a oToOpakaeTcs Ha IPSAMYIO a1, IUIOCKOCTh 0L — Ha IUIOCKOCTD 01,

alj_ocl'

pala JIOKa>KUTe, 4To

Bapuanm 2

—_—

1. Haiimute KoOpAMHATEI BEKTOPA CD ,ecmu C (6; 3; - 2), D (2; 4;-5).
a—zﬂ

2. Jlausl Bextopa & (5;-1;2) u b (3; 2; — 4). Haiigure
3. Uzobpasute cuctemy koopauHatr OXyZ u moctpoiire Touky B (— 2; — 3; 4). Haiiaure
paccTosiHUE OT ATOM TOYKHU J0 KOOPJMHATHBIX IJIOCKOCTEH.

4. Belumcnnrte ckamsipHoe mnpomssenenne BektopoB M u N ecm m=2a—b+c,

-

a

foa-2b 12| 5 [P, @B) Loy 610 61B,

5. dan xy6 ABCDA1B1C1D1. Haitnure yron mexay npsimbimu AC u DC;.
6. I1pu ABMXEHUU MpsiMast 0TOOpaXkaeTcs Ha MPsIMYHo D1, a MIOCKOCTh f — Ha IIOCKOCTH P1 U

b {| Ba

Tema 7. OcHOBBI TPUTOHOMETPHH.
Bapuanm 1

1. Beruncnure: a)cos 7807, 0)sin %ﬂ



12
cosa =—— T<a<-—T.
2. Beruucnure sino, eciiu u 2
3. YopocTuTe BbIpaKeHUeE:

6) sin(—a)+cos(7 +a)

. 1+2c0s| Z—a |cos(~a)
a)cos(a—f)—cos(a+B); 2
4. Pemmrte ypasHenue SINSXCOS4X—C0s5xsin4x =1.

cosdgr +1= ~sin ey (ctgar —tga).
5. JIoKakuTe TOXKJAECTBO 2

Bapuanm 2

0)cos 13 Vs
1. Berauciure: a)sin 780°; 6

. 4 3
SiIna =—— T<a<-—r.
2. Berauciamure coso, eclin S u 2
3. YpocTuTe BeIpaKeHUE:

sin(2ﬁ+aj—sin(27z+a)

0
a)sin(a+ B)+sin(a—pB); ) 2cos(—a)sin(—a)+1
4. Pemmte ypasHenue COS4XCOS3X+sin4xsin3x=1.
5. JloKaKITe TOXRIECTEO (tga +ctgar)(1—cosda ) = 4sin 2.

Tema 8. ®yHKkuum u rpauku.

Bapuanm 1
1. Haitnute o6macte onpenencHus QyHKIUN y = 5’/6 +0,5x .
2. Cxemarnueckn uzobpaszute Tpaduk QyHKIUU Yy = x* wu NepeuncinTe €€ OCHOBHBIC

cBoiicTBa. [lonp3ysick cBOKCTBaMH 3TOM (DYHKIIUH, CPABHUTE:

-4

W (03) 5 ) (243) m(3v2) "

1
3. Haiinute dynkuuto, o0patnyro GyHKIUH Y = —4, U yKaxkute e€ 001acTh OnpeaeaeHus
x J—

M MHO>KECTBO 3HAUCHUM.

Bapuanm 2

1
1. Haiigure oGnacTb onpesaenenuss GyHKIUU 'y = (2x+ 9)g .

2. CxemaTuuecku u300pasute rpaduk (GyHKIMM y =X ° U TNepeuuciuTe eé OCHOBHBIE

cBoiictBa. [lonp3ysck cBoiicTBaMU 3TOH (QYHKIIUHU, CPABHUTE:

(3] S0(s8) w(55)”



y 2 "
3. Haitnute ¢yHKIMIO, 00paTHYIO QYHKIMH Y = 1 U yKaXuTe e€ 001acTh ONpeIeICHUs
X+

U MHO>KECTBO 3HAUYECHUI.

Tema 9. MHOrorpaHHUKH U KpYyIJible TeJia

Bapuanm 1

1. OceBoe cedeHne IMITHHAPA — KBAAparT, IUIONMAAb OCHOBAHMS HMIMHApPA paBHA 167 cM?.
Haitaure nomaas NOBEpXHOCTH UUIIMHIPA.

2. BricoTa KoHyca paBHa 6 CM, yroJ IIpy BepIIuHe oceBoro ceueHus paseH 120°. Haiinure:
a) IJIOLIa/b CEYEHUs] KOHyca IUIOCKOCTBbIO, MPOXOJAIIEH uepe3 JBe 00pasyrolue, yroia MExay
koTopbiMu 30°; 0) TuIomIap 60KOBOI MOBEPXHOCTH KOHYCA.

3. Jlmametp mapa paBer 2m. Uepes KoHeIl AuaMeTpa MpoBeieHa TUIOCKOCTh MO yTiioMm 45° k
HeMmy. Haligure iy nuHumM nepecedenus cepsl € 3TOH MI0CKOCTHIO.

4. Anodema mpaBUIBHON TpPEyroJibHOM MHMpamMuibl paBHAa 4 cM, a ABYI'paHHBIM yroia mpu
ocHoBaHuM paseH 60°. Haligute 00beM nupaMu/Isl.

5. B mwmHap Bnucana mnpusma. OCHOBAaHUEM TIPU3MBI  CIYKUT HPSIMOYTOJIbHBIN
TPEYroJIbHUK, KaTeT KOTOPOro paBeH 2a, a mpuiexamuid yron paseH 30°. Jluaronanp Oosnbuieit
OOKOBOM T'paHU MPHU3MBI COCTAaBIISIET C IUIOCKOCTBIO €€ OCHoBaHMs yroi B 45°. Haiiaute oOobem
HWIHH]IpA.

Bapuanm 2

1. OceBoe cedyeHue MWIMHAPA — KBAApaT, IWAaroHaidb kotoporo 4 cm. Haiiaure miomanb
MOBEPXHOCTH LUJIMHJIPA.

2. Pammyc ocHOBaHuWsI KOHyca paBeH 6 cM, a o0pa3ymoolias HaKJIOHEHAa K IUIOCKOCTH
ocHoBaHusl moxa yriom 30°. Haitnure: a) muromanb ce4eHHs KOHYCA IIOCKOCTHIO, MPOXOJSIICH
yepe3 ABe oOpasyroniue, yroia Mexy Kotopeimu 60°; 6) mromniaas O0KOBOM MOBEPXHOCTH KOHYCA.

3. lnametp mapa paBeH 4m. Uepes koHell 1uameTpa MpoBeIeHa MIOCKOCTh Mo yrioMm 30° k
Hemy. Haiigure niomaas cedeHus mapa 3ToM MI0CKOCTHIO.

4. bokoBoe peOpo MpPaBUIBHOW TPEYrOJbHOW NHPAaMHIBI PaBHO 6 CM W COCTaBIIAECT C
IJIOCKOCTBIO OCHOBaHUs yroj B 60°. Haiinure o6beM mupaMu/ib.

5. B xonyc Bmnucana nupamuna. OCHOBaHHEM MHPAMUIBl CIYKUT MPAMOYTOJIbHBIHA
TPEYroJIbHUK, KaTeT KOTOpOro paBeH 28, a mnpwiexamuid yroa paseH 30°. bokoBas rpaHb
MUPaMUJIbI, TPOXOAAIIAsl Yepe3 JaHHBIM KaTeT, COCTABIIAET C IJIOCKOCTHIO OCHOBAHUS yroi B 45°.
Haiinure 00beM KOHYCA.

Tema 10. Hauaysa MaTeMaTH4eCKOIr0 aHAJIN3A.

Bapuanm 1

1. Haittu npousoanyto Gpysximm: 2X*-x3+3x+4; X? cos(X).

2. Hanucath ypaBHeHHE KacaTelbHOH K TpauKy (ByHKIHH B TOUKe ¢ aOCHUCCOi Xo: Y=X°-
2X, Xo=3.

3. HaifTu npoMexyTKu BO3pacTaHus ¥ yObIBAHUS (QYHKIIHH: Y=X>-X.

4, Haiit Touku sKcTpeMyMa QyHKIHH: Y=X>-4X?,

5. Haiftu nauGonbluee 1 HauMeHbllee 3HaueHus Qynxuum: f(X)=x3+6x°+9X Ha otpeske [-
4:0].

Bapuanm 2
1. Haiitu ipousBoaHyro QyHKIUK: -X°+2X3-3X2-1; Xsin(2Xx).



2. Hanmcatp ypaBHeHHE KacaTelbHOW K rpaduky (yHKIMHM B TOUYKE C aOCHMCCOU Xo:
y=x3+3X, Xo=3.

3. Haiitu npoMexyTKH BO3pacTaHus U yObIBAHUS QYHKIHH: Y=X2+2X.

4. Haiitu Touku skcTpeMyma Gynkiun: y=3x*-4x°,

5. Haiitu Haubonbuiee u Haumenbiuee 3Hadenns Gynxiuu: f(X)=x3-6x>+9 na otpeske [-2;2].

Tema 11. UnTerpaj u ero npuMeHeHue.

Bapuanm 1

1. ns dyukuuu f(X) Haiitu nepBooOpasHyro, rpaduk KOTOPOW MPOXOJUT 4epe3 TOUYKy M:
f(x)=cos(x), M(0;-2).

2. BeIUMCIATH HHTETPAT:

3. Haiitu mnomans Gurypsl, orpaHHuEHHOHN JTMHASMU:

Bapuanm 2

1. Ins dynkiun f(X) Haiity nepBooOpas3Hyro, rpaduk KOTOPOH MPOXOJUT 4epe3 TOUKy M:
f(x)=sin(x), M(-m;0).

2. BeIUnCIATh HHTETPAT:

3. Haiitu miomans Gurypsl, orpaHHYEHHOHN JTMHASIMU:

Tema 12. J1eMeHTHI TEOPUM BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKH.

Bapuanm 1

1. Ha cron Gpocarot nBe urpanbHbie KocTH. CoObITHE A — Ha MIEPBOM KOCTH BBITIAJIIO YHCIIO
5. B — Ha BTOpOM KOCTH BBINIAJIO YHUCJIO, HE MEHbIIE IATH. YCTAaHOBUTE, B YEM 3aKIFOUYAETCS
coOrITHs A+B, AB.

2. B xopoOke HaxomsaTcst 2 OenbIx, 3 4epHbIX U 4 KpacHBIX mmapa. Hayram BEIHUMAIOT OfuH
map. HailTi BEpOSTHOCT TOTO, UTO BBIHYTBIN IIap: OCNIbIN, OCIbIN MIIM KPACHBIH.

3. Cpemu 20 nmeraneit, nexxanux B sIIuKe, 3 aeTanu OpakoBaHHble. Hayran BeiHUMAaOT 2
neranu. KakoBa BepoATHOCTb TOTO, 4TO 00€ JeTaau OpaKoBaHHbIE.

4. BepoATHOCTH MOMAaJaHMs [0 MUIICHU MPU OJHOM BBICTpEJe HEKOTOPBIM CTPEIKOM paBHA
0,8. HaiiTu BeposATHOCTb MOTaJaHus IO MULICHH STHM CTPEJIKOM B KaXXIOM U3 TPEX BHICTPEJIOB.

5. Haiitu cpennee kBaJpaTUYHOE OTKJIOHEHHE OT CPEAHETO 3HAUYEHUS DJIEMEHTOB BBIOODKHU:
3 kr, 5 kT, 5 KT, 8 KT, 4 KT.

Bapuanm 2

1. Ha cron Gpocarot nBe urpaibHbie KOcTH. COObITHE A — HA MEPBOM KOCTH BBINIAIO YHCIIO
3. B — Ha BTOpO#i KOCTH BBINIAJIO YHCJIO, HE MEHBIIE TPEX. YCTAHOBUTE, B YEM 3aKITFOYAETCS COOBITUS
A+B, AB.

2. B xopobke HaxonsaTcs 2 6enbix, 3 yepHbIX U 4 KpacHbIX I1apa. Hayrag BIHUMaKOT OJUH
map. HaliTu BEposITHOCTB TOTO, UTO BBIHYTHIH IIap: YepPHBIN, YEPHBIN MIIK KPACHBIH.

3. Cpemu 25 neranel, nexamux B fAIMKe, 5 neranu OpakoBaHHble. Hayran BeIHMMArOT 2
neranu. KakoBa BeposATHOCTh TOTO, 4TO 00€ JeTanu OpaKoBaHHBIE.

4. BepoATHOCTH MOMAaJaHus [0 MUIICHU MPU OJHOM BBICTpEJie HEKOTOPBIM CTPEIKOM paBHA
0,8. HaifTu BepoOSITHOCTh TOMAJaHHUS TO MUIIEHU OSTUM CTPEIKOM XOTS OBl OJAHMM M3 TPEX
BBICTPEJIOB.

5. Haiitu cpenHee KBaJpaTUYHOE OTKIOHEHHE OT CPEAHETO 3HAUEHHUS DJIEMEHTOB BHIOOPKHU:
12Mm, 10 M, 7™M, 12 M, 9 M.



Tema 13. YpaBHeHHus 1 HepaBeHCTBA.
Bapuanm 1

x?-1
x—6
1. Pemnte HEPaBEHCTBO: a)(x/g) < %; 0) (%j >1.

x—-y=4,
5% =25,
Pemmre ypasrenne: [ +3: 71 =277 +3-2%

Pemmnre ypasuenne V1—X =X+1.

Pemmre ypaBuenue V 2x+5-x+6=1.

YCTaHOBI/ITC, PaBHOCHJIbHBI JIM HECPABCHCTBA

2. Pemmre cucremy ypaBHEHUI {

R

+_52 <0m (5—x)(x2+1)>0.
X

Pemnte HepaBenctBo VX T 8>x+2.
log, (2x-1)=2.
Iogl (X—5) >1.
9. PemnTe HEpABEHCTBO 3
log, X+ Iogﬁ X =14.

~

8. Pemmre ypaBHeHUE

10.  Pemmre ypaBHEHUE

11. PemnTe HepaBeHCTBO:

a)log, (10-x)+log, (x—3)>-1;
6 6

6)*logZ x—2log, x <3.

Bapuanm 2

1. Pemure ypaBHeHue VX +1=1-x

2. Pemure ypaBHeHME V3x+1-+/x+8 =1

x—7
3. YcraHoBuUTE, paBHOCHJILHBI JIM HEPABEHCTBA

\/X_2+1

>0 n (7-x)(]x/+3)<0.
4. Pemnre HEPABEHCTBO VXx—-3>x-5.

log, (2x+3)=3.

log, (x—3)>2.
6. PemuTe HepaBeHCTBO 2
IogJg X+log, x =10.

5. Pemmure ypaBHeHue

7. Pemure ypaBHEHHE

8. Pemmre HepaBeHCTBO:

a)log, (x—3)+log, (9—x)>-3;
2 2

6)*log>x—3log, x < 4.

x2-4
x+6
9. Pemnrte HepaBEeHCTBO: a)(§/§) > %; 0) (l%j <1



X+y=-2,
6% =36.

11.  Pemure ypapnenue: 3 +3°=5:2""-17-2"

10.  Pemmre cucremy ypaBHEHUI %

5.2 KommjaekT MaTepuaJioB JUIA NIPOBEJACHUS TECTOBOI'O KOHTPOJIA

IIpuMepHBIi IepeYeHb TECTOBLIX 3a/1aHUM
Paznen «Anredpa u Ha4yaja MaTeMaTHYeCKOI0 AHATU3a»

Bapuanm 1

1. Haiigurte o6mnacts onpesenenus Gpyskiuu y = [X=1
X+1

A) (-0; -1) V[ + o)

B) (-1; 1)

C) [-1;1]

D) (-0; -1]U[1; +0)
E) (-0;-1) U (1; +0)

2. Ilpu xakux 3HaUYEHUSAX aprymeHTa 3HadeHue Gpynkuuu y = 0,4x — 5 paBHo 13
A) -54

B) 54

C) 34

D) -45

E) 45

(sin10° +sin80°)(cos80° —cos10°)
sin70°

3. Ymopocture:

A) 0,5
B) 2
C) 1
D) 0
E) -1

4. VIamepenus npsMoyroyibHOTO napasuienenunena 15 m, 50 m, 36 M. Onpenenute pedpo
Ky0a, paBHOBEIIUKOTO MIPSIMOYTOJIbHOMY MapajuieNenumneay.

A) 40 cm

B) 45 cMm

C)35cMm

D) 25 cm

E) 30 cm

5. Beramcaute: cos? 22,5° —sin? 22,5°

A)_\3
2

B) V2
2



0) -1
D) 1 E)?

6. YpocTuTh BeIpakeHHe: 2+Sin5X - Sin3X + c0$5X - C0s 3X
A)sin2x+2

B)2+ cos2x

C) sin15x

D) Ccos8x

E)sin8x

7. Haitnure o6siactb onpeneneHus PyHKIUHU: Y = cos 2x

1+x2

A) (-0 +x)
B) (-2;2)
C) (-1;3)
D) (-2; 4)
E) (-3;3)

. 387
8.3HaueHne SmT paBHO:

1
A) -,
)2

9.Haiitn Hynu QyHKIIUU Y = X?+1
x+1

A) -1

B)O

C) nynei GyHKIIUU HET

D)1

E)2

10.Haiigure 3HaueHue BeIpakeHus: Sinal + Sin2a. + Sin3o., mpuo=—.

1++/3
A) 5

B) 1.



3++/3
o

3-3
o

1-4/3

E) =,

C)

D)

11.Y1o MOXHO cKa3aTh 0 GyHKLIUU [y =CoSX—X° ]
A) Hu uetHasi, HU HedeTHas

B) Uernas

C) Iepuoanueckas

D) Heuernas

E) OGmiero Buna

12. Haiiti HanGospliee 1 HanMeHbIee 3HaueHust QyHKouu: Y = 3Sin X COS X +1;

A) 2I/I£;
2

B)-lnli
2

C)lnﬁ;
2

D)3I/I-§

E)l u-1.

13. HaiiguTe HAaMMEHBIITNI MOJOKUTEIbHBIN TIepHo| QyHKITUH y = ctg3X.
A) 0,5

07

I,
C)?’
D)%;E)-ln

14. Jlns dynxuuu £ (x) = 3x° — x> + 2. Haiituf (5).

A) 0,5
B) -48
C) 12
D) 10
E) -15

15. Yopocture: tgt - cos(—t) +sin( 7 + t)



A)sin2x +2
B)2

C)0

D0,5
E)sin8x

16. Jlns 3ananHoi (GyHKIMH HAWTH 0OpaTHyO: Y=5X-4.
A)y=08+0,2x;

B) y=08-0,2x;

C) y=8+0,2x;

D) y=0,8+2x;

E) y=08x.

17. Kakas u3 pyHKUUHN SBISETCS HEUETHOM?

A y=x"+x%

B) y=Xx"+Xx";

C) y=x"—Xx*;

D) y =X +X*;

E) y=x"—-x".

18. HaiiuTe HanMeHbIee 3HaYeHHe GYHKINN y = X° — 4X + 5.
A) 1

B)-1,

C) 5;

D) - 4,
E)0.

19. I'paduk xako#t GyHKIMK N300paKEH HA PUCYHKE?

A) y = C0sX;
B) y = sinx;
C) y = ctgx;
D)y = tgx;
E) y =2 sinx.

20. YkaxuTe ypaBHeHHE Napaboibl, H300paKEHHOI Ha pUCYHKE:

A) y =(5x%+3




D) y=-0,5x>-3
E)) y=2x*+3

21. HaiiTu MHOKECTBO 3HAa4eHUH QYHKIMH Y = 2COS X;
A)-2<x<2

B)x>0

C)x=>-2

D)2<x<2

E)x<2

22. U3BecTHO, yTO: SNt =

o~

,% <t< 7 .Bperuuciurs Ctgt.

1

A)E,

3

B) - ¢

C)ﬁ;
2

3
D) - —; Bl
)- 5:E)

23. Kakue u3 GyHKIUH SABISIOTCS HEYETHRIMA?

1)y=cosb5x; 2)y=x-sinbx; 3)y=1+tgXx; 4)y=XxcosX.
A)lu3;

B)2 u4;

C)2u3;

D) 1u4;

E)l u2.

X—-3
X(X +5)

24. Haitnute o6acth onpeneiacHus QyHKINH y =
A)x#5;

B)x#5,x=#0;

C)x#0,x#-5

D)x#0;

E) x #-5.

Bapuanm 2

1. Haiigute obnacth onpenenenus GyHKIUU y = —X + ZL
+X

A)X #-2;

B)x #0;

C)Xx e(2; ©);

D)X &(- ©;-2);

E)X#2.



2.f(x) = 2sin2x + cos x. Haiiure f(%)
A2
B) 2
1
C)l1+ —= D)1

2
2

E)2+ —
) 2

3. Beruucnure: sin o, —cos* o, €CJIM COSOL= E;

4
A) 35
4
B) -3
2
C) ~o5
1 7
D) E; E) 2%

4. Jlnaronanp xky0a paBHa 12 cMm. Halimute o0bem kyoa.
A) 19273cem®;

B) 144 cm;

C) 144%CM3;

D) 216 cm3;
E) 216£CM3.
2

5. Haiigute 061acTh onpenencHus GyHKIUN: y = /4 — x>
A)-2<x<2

B)x>0

C)x=>-2

D)2<x<2

E)x<2

6. Beruuciure: Sin 225° cos 290° tg165°
ctg105° cos 60° sin 340°

A) %ﬁ

B) V2

C) 2

D) {2
2

E) 2

2

7. YrpocTuTh BhIpaskeHue: SinbX - Sin3X +C0s5X - c0S3X



A) sin 2x
B) C0S 2X
C) sin15x
D) €0s8x
E)sin8x

4
8. 3nauenue COS( - %) paBHoO:
1
A) -
) 2

B) -

|§||\>|r—\

a
o[

B)l

9. HaiinuTe MHOXeECTBO 3HAUeHH (yHKIMH y = 3 + 2sin? 3x
A) (0;5)

B) (0; 3)

C) [3; 5]

D) (-5 0)

E) [-5:5)

10. Yopocrture: 1 + tg(n+oc)ctg(3?n—(x)

A) _1
sin a
B) tga
C)_1
cos® o

D) ctga
E) sina

11.YT0 MOXHO CKa3aTh O (GYHKIUH: ¥ = \x? +3|x|
A) Hu yeTHas, HM HEUETHAS,

B) Uernas;

C) Ilepnoanueckas;

D) Heuernas

E) OGmiero Buna

12.HaiiTn HauMeHbIIee 3HaYeHne GYHKIUK: Y = 3sin? X + 2¢0s? X
A) 3;

B) 1;

C) -2;



D) 5;
E) 2.

13. Haiiure HauMEHBIINH OJIOKUTENIBHBIN Nepuo GyHKIuMHi y = sin 2X;
A) 0,5m;

B)2n ;

C)m;

D) 0;

E)-1.

14. Ins pynxuuu £ (x) = x° + 2x° — 1. Haiituf (-3),
A) 0,5

B) 2

C)1

D)0

E) -10

15. Yrpocrute: ctgt-sin(-t)+cos(2z—t)
A)sin2x +2

B)2+ cos2x

C)0

D)0,5

E)sin8x

16. /151 3amanHO#M (GYyHKIIMK HAaWTH 0OpaTHYIO Y=-2X+3
A)y=15-0,5x;

B) y=15-x;

C) y=15+0,5x;

D) y=0,8+2x;

E) y=08x.

17. Kakast u3 QpyHKIui SBIsSETCS HEUETHOM?
A y=x" —2x%
B) Y =X +2X%;
C) y=x"+2x%
D) y=X"+2x%

2

E) y=X" —2x°.

18.HaiimuTe 061acTh onpeeneHus GpyHKIUn y = 2x> —x -1
X% +x-2

A) X # -2 x# 1;

B)x #0;

C)X €(2; »);

D)X e(- «©;-2);

E)X#2



19. I'pacduk kakoit pyHKIIMHM N300pakEH HA PUCYHKE?
y k

A) y = COSX;
B) y =sinx;
C) y = ctgx;
D)y =tgx.;
E) y = 3sinx;

Vkaxure ypaBHEeHHE MTapadoIbl, N300paKEHHOM HA PUCYHKE:

A)y=05x?+3

B)y =x’+3

C)y=-05x?+3

D)y =-0,5x*- 3
E)y=3x*+3

21. KoopauHATHI BEpIIHHEI MapaboJIbl, 331aHHON ypaBHEHHEM Y = - X° +6X, PaBHBI
A) (6;0);

B) (-3;-9);

C) (3:9);

1) (0;0);

E) (-3;9).

(S NN
NN

22.U3BecTHO, 4TO: SNt = <t <7z .Bpruucouts tgt.



23. Kakuie u3 QyHKIUN SBISIOTCS YETHRIMU?

1) y = sin 3x; 2) y = x sinbx; 3) y = x* —sin 2x; 4) y = [sin 9x].
A)lu3;

B)2u3;

C)2u4;

) 3ud4;
E)l u4.

24. Haiitn MHOeCTBO 3HaYeHni QyHkuuu [y = 0,5sin x|
A)-0,5<x<0,5;

B) x>0;

C) x>-2;

D) -0,5<x<0;

E) x<0,5.

Hrorossiii Tect 32 1 cemecTp

Bapuanm 1

1. Haitymre 3nauenne f'(2) + f'(=1), ecmu f(X) = 2x3 —7x2+ 3x + 10
A) 68;

B) -7,

C) 14;

D) 22:

E)106.

2. Haitinute o6macte onpeneneHust yHKIHH VY = —3X +
- X

A) x#2;

B) x#-2 ;

C) x € (—0;—-2);
D) x #0;

E) x € (2;+x) .

3. Haitaute sxctpeMyM QYHKLIMH U onpeaenute ero Bus: f(X) = -4x? - 6x - 2

A)x =——,T.min;
4
3
B) x =—— 1. max;
4
C) x=—, 1. max;
4
D) x =—, T.min;
4

E). Xx=——, r.max.
3



cosx=1
4.Peminre ypaBHEHHUE:

A)zn; B) % + 27K;; C)27K; D) % + 7z ; E) npyroe pemieHue.

5. Haiigure npousBonayto pynknuu f(x) = (5+4x)(4x —5)
A) 32x%;

B) 32x;

C) 8x%;

D) 16;

E)il6x.

6. Haiinure npomexyTku BospacTanus ¢yHkmun f (X) = —x* +2X —3
A) (- oo11];

B)[-1;0);

0)(0;00);

D) (— oo;oo);

E) [— 2 oo) :

7. HaiiuTe TaHTEHC yrila HAKIOHA KacaTenbHOM K rpaduky Gynkmmn f (X) = 5% + 2X B
touke M (1;3)

Mlga =5;

B) tga =16;

C) tga =6;

D) g =14;

E) tga =12.

193 . w
8. Haitnute cosa, ecnusina = 0,8 u —< a < m.

A) -0,6;
B)-0,7;
Q) 1,4;
D) 0,22;
E)1,06.

. 2
9. Beruucaure arcsin (— %}

A)- 45
B) 145°
C) 60°;
D) 30°;
E) 120°.

10. Kaxkas u3 QpyHKIMiA ABIsSETCS HEUETHOU?
A y=x —2x*;



B) y=x'—-2x%;
C) y=x"+2x*;
D) y=X"+2x%;
E) y=x"-2x°.

11. CocTaBuTh ypaBHEHHE KacaTenbHOM K rpaduky GyHkmuu Yy = x° —4x —5 B Touke xo= -1
A) y=-2x-8;

B) y=6x-1,;

C)y=—-2x+3;

D)y=X;

E)y=-6x-6.

12. Haiigure Hanmensimee snadenne Gynkun Y = 2X° +5X* —10X® + 3 ma orpeske
[-2:0]

A) 79;

B) 0;

C) -99;

D) 3;

E) 10.

X2 x?

13. Jlana dpynknus f (x) = 37 + 3x — 20. Haiigure €€ KpUTHYECKUE TOUKU

A)-1; 3;
B) -2; 1,5;
O)-1,5; 2;
D) 5; 2;
E)-3;

14. Peminte HepaBeHCTBO COS X > %
A) (—2—”+ 27zn;2—7[+ ZnnJ,n e’l,
3 3
B)(z + 27zn;2—7r + Znnj,n e’l,
3 3
C) (—£+ 27zn;Z + Zm),n e’Z,
3 3

D)(—Z+7zn;£+7znj,nez.
3 3

E) npyroe pemenue.



. T T
15. HaiinuTe 3nauenne Beipaxkenus 6SIN ? ? —2cosr —1g 2 E

D) 4,5. E) -3;

T
y= 3cos[x + —J— 2
16 Haiinutre MHOK€eCTBO 3HAU€HUN (QYHKIIMH 3

A) [—1a];

B) [—5:l;

c)l1:3]:

D) [—5:—2]

E)(L,4);

17.Haiinure nmpousBoaHyto GyHKIME ¥ = 2€0S X —3x ’
A) —osinx—6x-

B) —bcosx—6x

C) —S5cosx—3x;
D) Ssinx+6x
E)5tgx+2.

18. Borumcnute: €0S% 15°-sin? 15°,

J3

A) 2

B) 0,5
C)0

D) 1

E) - 0,5;

19. Pemmure ypaBuenune 25X =—1

7T
+—+m,n

A) 3 SV
Fa
B)t§+27m,n Z,
()™ Z+mneZ
) ;
(—1)"Z +m,ne z
D) 3 ;

E) npyroe pemenue.

1
20. Touka JBMKETCS PAMONMHEHHO 10 3akoHy S(t) = 2t° + Etz —1. Beruucnure yckopenue

Touku npu t = 1.



A) 2
B) 10
C) 12
D) 3

E) 13

21. Hanmmm ypaBHEHHUE KacaTelIbHOM K rpaduKy QYHKIMU Y = sin2x +1 B Touke Mo (Z: 2)
4

A)y=2x+2—g;
B) y=1;

C)y=x+2-TL;
)y X+ 7

D)y=-1,
E)y=2.

Bapuanm 2

1. Haitnure 3uavenne f'(2), ecmm f(X) = 4x3 — 2x - 45
A) 46;

B) 36;

C) 98;

D) 106;

E) 102.

5
2. Haiigute oOmacth onpeaeneHus GyHKIUU ) = 3 +7x
x —

A) x#-3;

B) x#3;

C) x € (—o0;-3);
D) x#0;

E) x € (3;+x)

3. Uccnenyiite dpynxmuo f(X) = -0, 5x°+2x-3 Ha SKCTpeMyM
A) x = -4,1.min;

B) x =1,1. max;

C)x =2, 1. max;

D) x =4, T.min;

E). x = -1, T.min.

4. Pemure ypaBHenue: Sin(x)=-1.

A)ﬂn;B)—%+27zn;C)7r+27zn ; D)—%+7zt;E)27zr :

5. Haitaure npoussoanyto pynxiuu f (X) = (7 —4x)°
A) —4(3—4x)?;

B)—9(3—4x)?;

C)3(7 - 4x)?;



D) —12(7 —4x)*;
E)12(3—4X).

6. Haitnute npomesxytku yowssanns dyuxmmn f (X) = x° —6x* +5
A) [O;oo);

B) (— oo;oo);

) [0;4];

D) (— oo;O] U [4; oo);

E) [- 4,0].

7. HaiinuTe TaHTeHC yria HaKIOHA KacaTenbHoi k rpaduky ¢pyakuuu f (X) = -3x* —5X B
touke M (2;6)

Miga =19;
B) tga = -13;
C) tga = -17;

D) tgx =8, E) tga =29.

. =] am
8. Brraucnure sina, eciimcoso = T U

A) -0,6;
B) 0,36;
C) 0.98;
D) 0,6;
E)-0,2.

< @ < 2.

2
9. Beruuciure arc COS(— %j

A) 45
B) 1359
C) 60°;
J0) 30°;
E) 130°.

10. Kakas u3 pyHKuit sBiaseTcs HeueTHOU?
A)y=x"+x%

B) y=x+x*;

C) y=x-x*;

0 y=X +x%;

E) y=x"—x".

11. CocTaBUTh ypaBHEHHE KAcATeTbHOMN K rpaduKy GyHKIHHE Y = 2+/X B Touke xo=4
A) y=Xx+1;



1
B)y=—Xx+1;
)Y )

1
C)y=—x-1;
)Y )

D)y=6-05x;
E)y=x-1.

12. Haiizmte nanGonsiuee suauenue Gpynxman Y = X° +0,5x* — x® + 3 na otpeske [ 2;0]
A) 1,92;

B) 99;

C) 3.5;

D) 6,7,

E) 670.

x3  x®

13. Jlana dpynkmus f(x) = 3 + > 2X — 3. Haiiure e€ KpUTHIECKHE TOYKH

A) 2; -1,
B) 1; -2;
O)-3; 2;
D) -2; 3;
E)3; -1.

. 1
14. Pemute HepaBeHCTBO SIN X > >

o)

(7[ o j _
B)| —+mM,—+m [|ne’;
6 6

C) (£+2ﬂn;5—”+2ﬂnj,nez;
6 6

D) (%-ﬁ- Znn;l%z + Znn),n el.

E)(—£+27zn;z+27zn),nez;
3 3

. T T
15. Haitnure 3Hauenue Beipakenus OSIN ? T —3co¢’ g +1gr.

A) 2,5;
B) 1,25;
O) 1,75;
D)15
E)l.



16. Berumciure: cos? 75°-sin? 75°

B) 0,5
C)0

J 3
o7
E)-0,5;

17. Haitmure npousBoanyto pynkuuu: f(X) = sin 2Xc0s2x
A) —4c0s2x-sin 2x

B) 2cos4x

C) 2cos’® 2x + 2sin * 2x

D) 4sin 2x

E) cos’ 2x —sin? 2x/

18.HaiimnTe MHOKECTBO 3HAYCHUH QYHKIMH: y= 5 COSX+2
A) [—1a];

B);

c)l1:3]:

D) [—5:—2]

BE)[-3,7];

. 1
19. Pemure ypaBHeHue: 2SiNXCOSX = 3

A (DN Thhez
12 2
B)6nn, neZ

C)£+nn, nez
12

D)—£+7‘cn, neZ
12

E)Swm

20.MartepuanbHas TOUKa ABMKETCS 110 NpAMoil muuuM 1o 3akony S(t) = 3t% + 4¢0s(0,5 nt).
Haiinute ckopocTh MaTepUaIbHOM TOYKH B MOMEHT BpeMeHH t = 2C.

A) 15 m/c;

B) 13 m/c;

C) 12 m/c;

D) 19 m/c;

E) 21 m/c.

21. Hammm ypaBHEHHUE KacaTeJIbHOM K rpaduKy GYHKIMU Y = sin2x +1 B Touke Mo (Z: 2)
4

A) y=2x+2—g;
B) y=1;



C)y=x+2-L;
)y+4

D)y=-1,
E)y=2.

Paznen «I'eomerpusi» 1 cemectTp

Bapuanm 1

1. TI70CKOCTB, MPUTOM TOJIBKO OJHA, TPOXOAUT Yepe3
a) Tr00bIe TPHU TOYKH;

0) r00BIe TPY TOYKH JICIKAIIME HA OJTHOW MPSMOIA;

B) JIFOOBIE TPU TOYKH HE JICKAIIUE HA OJTHOM MPSIMOM.

2. B xyoe ABCDA:B1C1D; mmockoctn ACC1 u B1C1C nepecekarorcst o mpsiMoit

a) AC;
0) BC;
B) CCi.

—Bt C1
At Ds

i B C

A D
m|

3.BeibepuTe BepHOE YTBEPKIACHHE.

a) JIBe mpsiMble Ha3bIBAIOTCS MAPaUICIBHBIMU, €CIIH OHH HE MMEIOT OOIINX TOYEK;
0) aBe MpsiMbIe, TapaJlJIeNIbHbIC TPEThEH MPSIMOMA, TTapaUICIbHBI;

B) JIBE IPSIMbIC, TICPIICHIUKY/ISIPHBIC TPETHEH MPSMOH, apauieIbHBbI;

T') €CJIU YTJIbl PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIPABJICHBI.

4. Tlpsimasi a, mapasienbHas npsMoi b, mepecekaer miockocTh a. [IpsiMas ¢ mapauienbHa
npsiMoii b, Tormaa:

a) MPSIMBIC a | ¢ TIEPECEKAIOTCS;

0) mpsiMasi ¢ JISKUT B TUIOCKOCTH «;

B) IIPSIMBIC @ U ¢ CKPEIIUBAIOTCS,

T') IPSIMBIC @ | ¢ TTApaJUICIIbHBI.

5. Ilmockoctes o mnepecekaer croponsl AB u AC tpeyronpHuka ABC COOTBETCTBEHHO B
toukax K u P. U3BectHo, uto BC // ', Tor1a mpsimeie BC u KP

a) MepeceKaroTCs;

0) mapayienbHbl;

B) CKPEIIMBAIOTCS.

6. Touka K He nexut B miiockoctu TpeyronbHuka BJIC, touku A, M, u P — cepenunsl
otpe3koB KB, KJI, KC coorBercTtBenHo. KakoBo B3amMHoe pacnonoxenue miockocteir BJAC u
AMP?



a) IJIOCKOCTHU NapaJuIeIIbHbI;
0) IIOCKOCTH MEPECEeKaAI0TCs;
B) UX PACIOJIOXKEHUE OMPEACITUTh HEMb3l.

7. Ilpsimble a U 6 1€XKaT B MAPAJLIENbHBIX IIJIOCKOCTSX, CIE0BATENBHO 3TH IPSIMbIE
a)CKpPELIMBAIOTCS UM I1EPECEKAOTCS;

0) CKpEIUBAIOTCS WU TapaJIJICIIbHbL;

B) TOJIKO CKPEILLMBAIOTCS;

I') TOJIKO MapaJijiesIbHBI.

8. Kakoe u3 cienyromux yTBepKAeHUN BEpHO?
a) /IBe mpsiMble epreHANKYISIPHbIE TPEThEH MEepHIeHINKYISPHBI MEXK Y COOO0M;
0) mpsiMasi Ha3bIBaeTCsl MEPHEHAUKYJISIPHON IUIOCKOCTH, €CIIU OHAa MEpPHEHAUKYISIpHA XOTS

OBl OJTHOM MPSIMOM, JIeXKaIEH B ATOU MIIOCKOCTH;

B) JIBE MpsIMbIE, IEPIEHIUKYIISPHBIE K JIOCKOCTH, IEPIEHIUKYISIPHBI MEXKIY COO0M
r) mpsMas Has3blBaeTCi NEPIEHIUKYISIPHONW IUIOCKOCTH, €CIM OHa IEpPHeHAUKYIIpHA K

J000H TIPSAMOM, JIeXkaIIe B 3TON TIIOCKOCTH.

9. JIBe ckpemuBaronecs NpsiMble B3aMMHO NEPIEHAUKYISAPHBL. UeMy paBeH yros Mexay

10. Yepez Bepmmny kBaapataABCDmnposenena mnpsimas BM, mneprieHIuKymispHas €ro

mIockocTH. Kakoe u3 cneayromux yrBepKIACHU HEBEPHO?

a) MD | CD;
6) MB L BC;
B) MA L AD;
r)MB LAC .

M

A A

11. IIpsmas 1A nepnenaukynasipHa cropoHaM AB u AC tpeyronbarka ABC u He nexur B

ero miockoctu (puc. 1). IlepneHIuKyISIpHBIMU ABIISIOTCS TUIOCKOCTH

a) DAC u ABC;
6) DAB u DBC;
B) DAC u DBC;
r) IBC u ABC.




> QO

12. PaBaobenpennsie Tpeyroasaukn ABC u ADC umeror obmiee ocHoBanue AC, mpuieMm
BD 1 ABC. BM — menuana tpeyrosabpauka ABC (puc.). JIMHEHHBIM yIriioM Ul IBYTPAHHOTO yriia
DACB sBnsiercs yroa

a) DAB;

6) DCB;

B) DMB

r) DAC.

13. IMupamuna JIABC npasunbHas. O — neatp ocHoBanus ABC, OK — pagnyc oKpy»XHOCTH,
BIMCAaHHOI B OCHOBaHue (puc.). JIMHEIHBIM U1 IBYTPAHHOTO YIJia IPH OCHOBAHUHU SBJIETCS YroJl

a) DAO;

6) DCO;

B) DAC;

r) DKO.

D

O
K
C

14. Yo npenctasisieT coboil oceBoe cedeHue 10001 MpaBUIbHOM MUpaMuab?
A) paBHOCTOPOHHUI TPEYroJbHUK

b) npsmoyrosibHuK

B) Tpaneuus

I') paBHOOEAPEHHBII TPEYTOJIBHUK



D:1C1
A1B1

DC

Bapmuanr 2
Bribepu BepHbBIil OTBET.
1. ITnOCKOCTh, IPUTOM TOJIBKO OJIHA, TPOXOUT Yepe3
a) TIPAMYIO;
0) IpsAMYIO U HE JISKAIIYIO Ha HeHl TOUKY;
B) IIPSIMYIO U JIEXKAIYIO HA HEM TOUKY.

2. B xyoe ABCDA1B1C1D: (puc.) mnockoctu D1B1B u B1A1D:
a) He TIepeceKaroTcs;

0) nmepecekaroTcs 1o npsimoit A1B;

B)IiepecekaroTcs 1o npsimort BiDi

a

3. Bribepute BepHOE YTBEP)KICHHUE.

a) €CJIM CTOPOHBI JIBYX YIJIOB COOTBETCTBEHHO COHAMPABIIEHBI, TO YIJIbl PaBHbI;
0) 1Be mpsMble, apajijieNibHbIe TPEThel MPsIMOii, IepeceKaroTCs;

B) JIBE IPSIMBIC, TICPIICHIUKYIISIPHBIC TPETHEH MPSMOH, TePIICHANKYIISIPHBL;

I') IBE MPSIMbIE, UMEIOIIKE OOLIYIO TOUKY, SBISIOTCS CKPEIMBAIOIIMMUCS.

4. Tlpsimast ¢, mapajuieibHas IPSIMOM a, mepecekacT MiIockocTh f. Ipsmas brmapamrenshna

NpsAMOM a, Toraa:

a) mpsiMbie b 1 ¢ mepecekaroTcs;

0) npsimast b exwur B rutockocTH f3;
B) mpsiMbie bu ¢ ckperuBaroTes;

r) TpsiMbie DU ¢ mapasienbHbl.

5. Ilmockocte o mnepecekaer croponsl BC u AC tpeyronsHuka ABC cOOTBETCTBEHHO B

toukax M u E. U3BectHo, uto AB // o, TOr1a ipsimbie AB u ME

a) MepeceKaroTCs;
0) MmapasuIeIbHBIL;
B) CKPEIIMBAIOTCSI.

6. Touka D ne nexur B mockoctu Tpeyroiabaruka ABC, Touku P, O, u M — cepeauHbl OTpE3KOB

DA, DB, DC cootBercrBenHo. KakoBo B3anMHoe pacroioskenue miockocreii ABC u POM?

a) MJIOCKOCTHU MapaJuIeIbHbI,

0) MJIOCKOCTHU MEePECEKaIOTCs;

B) UX PaCIOJIOXKECHUE OMPEICITUTh HEMb3Sl.

7.I1psiMble a ¥ 6 IeXKAT B TAPAIIICITBHBIX TUIOCKOCTSIX, CIICA0BATEIILHO ATH MPSIMbIC
a)CKPEIUBAIOTCS HITH ITEPECEKAIOTCS;

0) CKpEIMBAIOTCS WK TapauIeTbHbL;

B) TOJIBKO CKPEIIMBAIOTCS;

T') TOJIBKO MapasuIeIIbHBI.



8. Kakoe u3 cienyrommx yTBep:KIeHUN HEBEPHO?

a) Ecim npsmas nepneHauKyjaspHa K JABYM MpSAMBIM, JIeXKallUM B IUIOCKOCTH, TO OHa
MEPIICHANKYIISIPHA K 3TOU MIIOCKOCTH;

0) ecnu mpsiMasi IEPIEHANKYIISPHA K IIIOCKOCTH, TO OHA €€ NIePECceKaeT;

B) €CJIM JBE TUIOCKOCTH NEPIEHIUKYIISPHBI K IPSMOM, TO OHU MapaJlIeIIbHBI;

F) €CJIK IBC NPAMBIC ICPHCHANKYJIAPHBI K IIJIOCKOCTH, TO OHU MApaJIJICIIbHBI;

9. Ecnin o1Ha M3 IBYX CKPEIIMBAOUIMXCS MPSAMBIX IMEPIICHIUKYISIPHA K IJIOCKOCTH, TO OyneT
T TIEPIICHMKYIISIPHA K 9TOW TUIOCKOCTH BTOpAst mpsimast?

a) na;

0) 11a, HO MpU OIPENEICHHBIX YCIOBUSX;

B) ONPEAETUTH HEIb3s;

T') HET.

10. INpsmass MB nepnienaukynsipaa cropoHam AB u BC tpeyronsanka ABC u He TeXHUT B
ero miockoctu (puc.). [lepneHanKyIsIpHBIME SBIISIFOTCS TIJIOCKOCTH

a) MAC u ABC;

6) MAB u ABC;

B) MAC u MBC;

r) MBC u MAC.

M

C

11. PaBHOOenpennsie Tpeyroapaukn ABC u ABD umeror o6miee ocHoBanue AB, mpuyem
CD L ABC. CK — menuana tpeyronpauka ABC (puc.). JIMHeHHBIM yIriioM JIjisi IBYTPaHHOTO yria
CABDsBiisieTcs yrou

a) DAB;

6) DBC;

B) DAC;

r) CKD.

12. Mupamuga KABCYpasunbHas. O — nentp ocHoBanus ABC, OH — paanyc okpyXHOCTH,
BIIMCaHHON B ocHoBaHue (puc.3). JIMHeHHBIM Ui JBYrpaHHOTO Yrja MpPHU OCHOBAHUM SIBISETCS

yroi:
a) KHO;



13. Yto npexacrapiseT co00i AMAroHaIbHOE CEYEHHUE TPU3MBI?
A) mapasnnenorpamm;

b) kBazpar;

B) tpaneuus

I') mpsimoyrosIbHUK;

J1) He 3HatO.

14. MosxeT Jau AMaroHayb MPSMOYTOJHPHOTO IMapajlienuIea ObITh MEHbINE JUaroHaIn
O0KOBOM rpaHu?

A) na;

b) ner;

B) moser, HO He Bcerna;

I') He 3Ha10

Pa3nen «Anredpa u Hayajia MmaTeMaTHdeckoro anaiausza» |l cemectp

Bapuanm 1

1. Pemure ypaBHEHHE: cos X —
5

N -

A) g+2nn, neZ
B) i5—;+10nn, neZ

C) 5?“+2nn, neZ

E) ig+10ﬂ:n, nez

2. Pemute ypaBHEHHE: 25inX 4 f3=0
2
A) (—1)"*12—?:T +2nk, keZ

B) %+nk, kezZ

C) Her perennii;



D) g+27tk, keZz:

E) (—1)k+1g+ 2nk, ke Z

. 1
3. Pemmre ypaBHeHue: 2SiN X COSX = 3
A (CDnr Thohcz;
12 2
B) 67n, ne Z;
C) £+ﬂ:n, nez
12
D) —£+Tcn, neZs:
12

E)Swm

N | &

. X
4. Pemute ypaBHeHue SIN g =
o
A) J_r?+107zn, n€EZ

B)J_rs?”+27zn,n€z

E)npyroii oTBeT

5. Pemurte ypaBHenue 3 — 4c0S2X = 0. Haiiaute cymMMy ero KOpHEH, MPUHAICKANUX
npoMexytky [0; 3 t]

A)9r;

B) 7.5x;

C)b5m;

D) 6mr;

E)dr.

6.Haiinure oGnacts onpenenenust GyHKUuH y = figx
A) 0<x<mn, neZ;

B) gn<x£nn, nez,

C) -n<x<m;
D) 0<x<m;

E) nnSX<g+nn, nez

. T . T
7. PemuTe ypaBHEHHE: sm(g +x)+ SII’I(E ~X)=+/3



A) 2m,ne’l;

B) mn,neZ;

C) r+2m,neZ;
D) ner kopHeii;

E)%+%,nez.

8. Haiinure obGmacts onpeaenenus GpyHkuuu: y = (x+1)/COSX.
A) x#£n+mn; nel.

B) x¢—1,x¢%n+7zn;nez.
0] x;t%wzn;nez.

D) x¢%n+27zn;nez;

E)x # 1/2.
9. HaiiuTe 3HaYeHne BeIpayKeHHs: 2 arcsin (—\/§ /2) + arctg(-1) + arccos+/2/2 .
A)2/3n. B)n/3. C)-2n/3. D)=n. E)n/2.

10.Pemute HepaseHcTBO SIN X < —.
A)(—oo'z)'
16 1
(n or j _
B)| —+mM,— + 7" ||ne’,
6 6
C) (£+27Zﬂ;5—7t+27mj,n€z;
6 6

D) (%+27zn;1%”+27m}nez;

E)npyroii oTBer.
. 1
smx>g,
11. Pemute cucreMy HEpaBEHCTB: 1
COSX < —.
6

A) [arccos% + 27n; £ —arcsin % + Znn} neZ

B) (arccos% + 27m; £ —arcsin % +27sz, neZ



C) [arccos% + 2/, T — arcsin% + Zﬂnj neZ
1 .1
D) arccosg+27zn;7z—arcsm6+27zn ,heZ
.1 1
E) arcsm€+27zn;arccosg+27zn ,neZ

Bapuanm 2
. 1
1. Pemiure ypaBHeHue: Sint= >

k+1 7T

A) (-1) E+7zk,kez.

B) (—1)k+1%+3ﬂk,k cZ.
1) 2+ Zkkez
C)( )36+6 ke

D)n+ 67k, keZ.
B) ()" Z+ %k kez
) (-1) gt akke

X
2. Peumre ypapuenne {0 5 = \/§ :
A)% +m,ne’

B)%+27zn,nez

C)%Z+27zn,nez

D)%Mzn,nez

E)npyroii otBeT

X
3. Pemure ypaBHeHUE COS(E + 72') =0.
A) x=n+nk, keZ;
T
B) XZE +nk, keZ;

C) x=2nk, keZ;
D) x=n+27nk, keZ.
E)npyroii oTser.



4. Pemmure ypaBHeHue Sinx=1
A) %Jr 2m,ne Z;

B) m,neZ;

e) %+7m,n cZ:

D) 2m,neZ;
E) npyroii oter

. X X
5. Haiinure pemienne ypaBHeHuUs SIN > —110052 =0 w3 unrepnana (5x; 9m).
A) 6 +Z
2

T
B) 61 -~
) b1 >
C) 6m.
D) 9 - =.
3

E)8n+ .
4

6. Haitxute o6nacts onpeneneHus GyHKIHH y = VSinX
A) 0<x<mn, neZ;

B) gn<x£nn, nez,

C) -n<x<m;
D) o<x<m=

E) nnSX<§+nn, nez

7. Pemute ypaBuenue: Sin 3Xx + 0,5 =0
A) (1) 2

—+kK,keZ.
6
B)(—l)k”%+37zk,kez.
)y PR kez
C)( )36+6 ke

) n+6nk, keZ.
B) (1) EZ+ Xk kez.
) (-1) gt kke

8.Haiimure oOnacts onpenenenust GyHkuuu: y = (x+2)/Sinx.
A) x#n +1n; ne’Z.

B) x¢—1,x¢%n+7zn;nez.



0] x¢%+7m;nez.

) x¢%n+27zn;nez;

E)x # 1/2.

V3

9. Haiiaure 3HaueHue BeIpaxkeHus:Sin(arcsin — arcsin——).

2 2
n 2

B) 0,5
C)0

D) 1
E)-0,5

10. Pemnte HepaBeHCTBO SIN X > ——,
A) (—2—”+ 27zn;2—7[+ ij,n e’
3 3
B)(Z + Zﬂn;z—” + Zﬂn),n e’Z,
3 3
0) (—£+ 27zn;z + Zﬂn),n el
3 3

L[)(—z+7zn'£+7znj neZ
3 '3 o
E) npyroii oTBeT.

11. Peunts HepasencTso : COS2X +5C0SX +3>0

A) —E+2nn;E+2nn nNez
6 6

B) —E+2nn;E+2nn nNez
4 4

C) —E+2nn;E+2nn nNez
3 3

27 27 )
D)|——+2m,—+ 2 |,ne Z
3 3

E)[—S—n+2nn;3—n+2nn}n €z
4 4



Pa3nen «I'eomerpus» 2 cemecTp
Bapuanm 1

1. Yerspexyromsauk ABCD u tpeyronmsauk ADM He nexar B omHoi 1uiockoct. Ilo
Kakoi npsiMoii iepecekarores miockoctd BCD u CDM?

a) AD; c

6) CD; B

B) BM.

2. Kaxwue pedpa terparapa MABC nepecekaer mpsimass KL?

a) AM u AB; 6) AM u MC; B) AM, MC u CB.
M

Z0

3. Kak 0ynayt pacronoxenst mpsmbie MB u KL? (cm. puc.)
a) KL || MB
06) KLNMB
B) KL-MB

4. Kakue U3 HIXKEONMUCAHHBIX MTPU3M SIBIISIOTCS TPABUIBHBIMU?

a) Mpu3Ma, y KOTOpOil OCHOBaHUSI — MPAaBUIbHbIE MHOTOYTOJIbHUKU;

0) mpu3Ma, y KOTOpoii G0KOBBIE TPaHU — paBHBIE MPSMOYTOJIbHUKY;

B) IpsiMasi MPU3Ma, Y KOTOPOil B OCHOBAHUU JIEKUT MPAaBUIBHBIM MHOTOYTOJIbHUK;
C) cpeau JaHHBIX ONMUCAHUM MPaBUIbHOMN MPU3MBI HET.

5. B mpaBWIBHOW YeThIPEXYroJbHOW MUpPAMHJIE CTOPOHA OCHOBAHUS @ = 2v/2 cM, BBIcOTA
nupamuabl H=1 cm. HaiimuTe miomaap 1uaroHaabHOTO CEYCHUS.

a)2 cM;

6) 4 cM?;

B) 22 Mm%

—_—

F)t—:CMZ.

6. ]_II/IJ'II/IH,Z[p KaTHUTCA IO mIockocT. Kakas (I)I/Il" yYpa MOJIYIUTCs IIPpU ABUKCHUU CTO ocu?



a) WINHIP

0) IIOCKOCTH

B) OKPY>KHOCTh

I') IPMOYTOJIbHUK

7. Kakoil reomerpuueckoil (urypoil sBJISETCS MHOXKECTBO TOYEK IPOCTPAHCTBA,
paBHOYAAJIEHHBIX OT JAHHOM TOUYKHU?

a) OKPYKHOCTh

0) map

B) chepa

r)KpyT

8. PeOpo mpaBuipHOTO TeTpasapa paBHo | cm. Haiinure miomans OOKOBOW MOBEPXHOCTH
TeTpa’apa.
]
a)— cm?
4
3»‘?
4
B)V 3 cm?
r) 9 cMm?

0) cM?

9.Beicota mmumHApa 3 cM, paadyc OCHOBaHUA paBeH 2 cM. HalimuTe HanOONBIIYIO IITUHY
KapaH/iaIia, KOTOPhIM MOJTHOCTHIO TOMECTHUIICS OBl B ATOT HUAJTUH/IP.

a)3 cMm

6)V13 oM

B) 5cm

r) 4,5 cm

10. BepHo 11 yTBEpKICHUE: €CIH MpsAMas d repecekaeT npsamyro b, a npsmas b nepecekaer
IPSIMYIO €, TO IPSIMBIE @ U € - IEPECCKAIOIIUECS MPsAMbIE?

a) 1a
0) HEeT

11. Ogna w3 auaroHaneit pomOa paBHa ero ctopoHe. KakoBbl BHYTPEHHHE YTJIBI 3TOTO
pomba?

a) 45%1 90°

6) Bce 1o 90°

B) 60°1 120°

r) 45°m; 135°

12. Cronsp ¢ HOMOLIbIO JBYX HHUTEH INpoBepsieT, OyAeT U YCTOMYMBO CTOSITh Ha MOy

M3rOTOBJIEHHBIN UM CTOJI, IMEIOLINH YeThIpe HOXKKH. Kak Hy)KHO HATAHYTh HUTU?
a). ). @ ®

e ®
T') TaK IPOBEPUTH HEJIB35I



13. Otpesok mmHO#t 10 cM obpasyer ¢ miockocTeio yron 45° . OmuH KOHel JAHHOTO

OTpe3Ka JISKHUT B IUIOCKOCTH. Ha KakoM pacCTOSIHUM OT IJIOCKOCTH HAXOAHWTCS BTOPON KOHEI
oTpe3ka?

Ky6a?

a) 10 cm
0)5cm
B) 7 cM
r)En.,’E cM

14. TlosepxHOCTh mapa paBHa 97 cm?. UeMy paBeH 00beM 3TOro mapa?
a) 4,57 cm®

6) 36@ cm®

B) 108w cm®

r) 108 cM®

15. Tnomans GOKOBOW MOBEPXHOCTH Kyba paBHa 36 cM?. UeMy paBHa JMaroHalb 3TOTO

a)3v2 cm
6)4V'3 cm
B)Ew.ﬁ cM

r)wfﬁ cM

16. TIpAMOYTONBHEIH TPEYrONBHUK C KAaTETOM, PAaBHBIM 5 CM M TpuiexammM yriom 60°,

BpalaeTcsi BOKPYT 3Toro karera. HaliauTe mutomaas O0KOBOM MOBEPXHOCTH MOTYYCHHOUN (UTYPHI.

a)SEIw,E 7 M2
6)25\,“3 7 M2
B)50m cm?

r)75m cm?

17. B npaBUibHON 4YETHIPEXYroJIbHON MpU3ME AMAroHalbHOE CEYEHUE — KBaJpar Cco

cTtopoHo#3V 2 cm. Haiiaure miomaas 0OCHOBaHUS TTPU3MBI.

a) 6 cM?
6) 18 cm?
B) 4,5 cMm?
r) 9 cM?

18. BbicoTa KoHyca paBHa 4V3 cM, a Yron IpU BepIIMHE OceBOro ceueHus pased 120°.

Haiigure niomaabs oCHOBaHMS KOHYcCA.

2)120v/2 cm?

0)136m cM?

B)144 cM?

r)24+/37 em?

19. Ecnu ABCDA:B1C1D: — ky0, Touka M — cepeauna pebpa Ai1B1 u Touka N — cepenuna

pe6pa A1D1, To BepHbI u BhIcKasbBanus: 1). £AD:C = 90° 2). MN||BD



a). BepHO | B). BepHO 1 1 2
0). BepHO 2 ). BEpHBIX HET

20. CDEK — kBazapar co cTtopoHO#, paBHOH 2 cMm, BD — mepnenaukynsp K IUIOCKOCTH
kBajpara. Halimure paccrosiHre ot Touku B 10 miockoctu kBajapara, eciau BK = [72 cm.

)82 cm

0) 6 cm

B) 8 cM

r) 6v3 cm

Bapuanm 2

1. ABCDA:B:CiD: — mnapamrenenunen. Kakume wu3 pebep 3Toro mapaienenureaa
nepecekaeT mpsimas MK? D1 G

a) AA;1

0) AA1 u BB

B) BB1 u CCs

r) AA1, BB1u CCy

|
|
Ay !
|
|

A B
2. ABCDA:B:C1D; — uetsipexyronbnas nmpu3zma. Ha geprexe npsmeie KL, MN, BD1 u PO

— nMapalJICIbHBI. Kakwne nu3 stux MPAMBIX ITapaICIIbHBI HA CaMOM ,I[CJ'IG?

a)KL uMN D -
0)KLuBD: N !
B)KLu OP 1\ °
A AN
r)MNu BD; 1 N B, -
K : \
\\ I \\
NP LN N B
/ \ \
/ \\ \
A v B
3. Kak Oynyt pacnonosxens! npsimeie BD1 u OP? (cm. puc.2)
a)BD: IIOP
6)BD1 NOP
B)BD: ~OP

4. Kakue U3 HIKEOMUCAHHBIX MUPaMU/I SIBJISIOTCS MPABUIIbHBIMU:

a) MUpaMuza, y KOTopoil Bce 60KoBbIE pedpa paBHbI;

0) nupamMuga, y KOTOPOH OCHOBAaHHE — MPaBHJIbHBI MHOTOYTOJIbHUK, @ BBICOTA MPOXOJUT
4yepes3 ero LEHTp;

B) IMpaMHJia, y KOTOPOH Bce OOKOBbIE I'PaHU PaBHbI?



5. B mpaBuibHOM TpeyroJpHOU MpU3Me CTOPOHA OCHOBaHMS paBHa 24 cM, a 60KoBoe pedpo
10 cm. Haiigure nepuMeTp ceYeHHs, MPOXOJSIIEr0 4Yepe3 CTOPOHY HUKHEr0 OCHOBaHUS |
MPOTHUBOIIOJIOKHYIO BEPUIMHY BEPXHETO OCHOBAHHSI.

a) 68 cm

0) 58 cm

B) 76 cMm

r) 44 cm

6. KoHyc KaTuTcs MO IJIOCKOCTH TaK, YTO €r0 BEpIIMHA OCTAeTCs HEMoJBMXKHOH. Kakyro
¢Gurypy onmcheIBaeT IEHTP OCHOBAaHUS KOHYca?

a) OKPYKHOCTh

0) kpyr

B) MPSIMYIO

I') TOUKY

7. Kakoii reoMerpuueckoil (Urypol SBISETCS MHOXKECTBO TOYEK IPOCTPAHCTBA,
YAQJICHHBIX OT JJAaHHOUW TOYKU Ha PacCCTOSIHUE, HE 00JIbIlIee JaHHOTO?

a) OKPYKHOCTh

0) kpyr

B) cepa

T) map

8. Bce BBICOTHI JaHHOTO TPEYroJIbHUKA TIEPECEKAIOTCsI B OJHOM U3 ero BepimuH. Kakoit 3To
TPEYroJIbHUK?

a) pa3HOCTOPOHHHI

0)paBHOOCIPEHHBIN

B) PaBHOCTOPOHHUM

T') MPSMOYTOJIBHBII

9. OceBoe ceyeHHME NWIMHApPAa — KBaJapaT, JJIMHA JMAaroHaid Kotoporo paBHa 20 cM.
MO’KHO JIM B 3TOT LHJIMHAP MOMECTUTH IIIap C PaauycoM 7 cMm?

a) 1a

0) HEeT

10. IInomane MAaroHadbHOrO cedeHHs Kyba paBHa 8V2 cm? Haiigure momans

MOBEPXHOCTHU KyOa.
a) 36\/2 cm?
6) 24V'3 cm?
B) 36 cM?
r) 48 cm?

11. Kak J0mKHBI OBITH PacloJIOKEHBI MOJI03bs JIBDK OTHOCHUTENBHO JAPYT Apyra, 4ToObI
JBDKHUK yrian?

a) mapajiesIbHO

0) mepecekatbcs

B) CKpELIMBAThCS



12. Tpu myxu cuaenu Ha NOToJIKe. B 12 4acoB JHS OHU pa3JieTENHCh B Pa3HBIE CTOPOHEIL.
UYepes kakoe BpeMsi OHU OKa)XKyTCsl B OJTHOM IJI0CKOCTH?

a) uepe3 12 vacos

0) OKa CHOBA HE CAIYT HA CTCHY WJIH MTOTOJIOK

B) B JIt000O€ BpeMs OyyT B OJTHOM IIIOCKOCTH

T') B 3TOT JICHb B OJTHOW TUIOCKOCTH OHH YK€ HE OYAYT HU B KaKO€ BPEMSL.

13. B mmpamune SABC pebpo SA meprneHAMKYISIpHO TUIOCKOCTH OCHOBAHHUS THPAMHU/IBL.
AB=AC=4cMm SA=3cm, £A =90°. Haiiaure [THHBI pedep SC, SB, BC.

a)5;5;,4,8cm

6)7;7;8 cMm

B) 5;5; 42 cm

r)7;7;8V3 cm

14. OOBbem KoHyca paBeH 9v37 cm® . Haiizre BBICOTY KOHYCA, €CJIM €r0 OCEBOE CEYEHHUE —
PaBHOCTOPOHHHM TPEYrOJIbHUK.

a) 3 cm

6) 3V3 cm

B)V3 cm

r) 6v3 cm

15. Bce pebpa npaBWiIbHON TpEeYroJbHON upamMusl paBHbI 2 cM. HaliguTe anodemy.
a)2cMm

6) 2V3 cm

B)V3 cm

r)\"ﬂ—3 cM

16. ABCD — xBanpat, BM nepnienaukyssip K TUIOCKOCTH KBajpara. Haiaure miumHy oTpe3ka
DM, ecimu AB = [12 cM, BM =5 cm.

a) 6 cM

0) 7 cm

B) 6V2 cm

r) 5v3 em

17. ABCDA1B1C1D: = ky6 u Touka K — cepenuna pebpa AB, Touka M — cepenuna pedpa
AD. Kakue 13 BpICKa3bIBaHHM OyIyT BEpHBIMU:

1.£AB1C =90°;

2. KMl B:C.

a) BepHo 1

0) BepHO 2

B) BepHO 1 1 2

I') BEpHBIX HET



18. TIpssMOyroJibHUK cO cTOpoHamMH 6 IM W 4 1M BpaliaeTcs BOKPYT MEHBIIEH CTOPOHBI.
Haiiure nomans NOBEPXHOCTH TEJIA BPALLECHHUS.

a) 80 m mm?

6) 120 m am?

B) 32 ™ 1m?

r)42m M2

19. B mrockocTtu B3sTHI TIpon3BoiabHO Touku A, B, C. Touka D B3sTa mpoW3BOJBHO BHE
9TO# TockocTH. MoxkeT i yeTsipexyroabHuK ABCD ObITh Tpamnenmeii?

a) MOXET;

0) HET HE MOXKET.

20. B mpocTpaHCTBe B35iTa IpsMasi @ U TOYKa A BHE 3TOW MpsMOid. MOXHO JH YyTBEp)KIaTh,
4yTO JK00asi mpsMas, MpOBEICHHas 4epe3 TOUKy A M Iepecekarolas MpsMyr @, JIKUT C Hei B

OJTHOM IIOCKOCTH?
a) nia;
0) HerT;
B) HE BCETJa.

5.3 KoMmieKT MaTepHaJIoB JJIs IPOBEACHHU S NMPAKTUHYECKUX 3AHATHH
IlepeyeHb yCTHBIX BOIIPOCOB 10 TEMaM:

Tema 1. BBenenne.
1. TlpumeHneHne MaTeMaTHYECKUX 3HAHWW TIPU pEHIEHWHW TPEIMETHBIX 3aJad 1o
crernuaibaoctd 38.02.06duHAHCEHL.

Tema 2. Pa3zBuTHE NOHATHS O YHUCJIE.

1. beckoneunas neproaudeckas apoos.

2. HppamumoHanabHOE YHUCIIO.

3. beckoHeuHo yObIBaroIasi TEOMETPUUYECKAS POTPECCHSI.

Tema 3. KopHu, crenenu u jorapugmsoi.

1. Kopensb crenenu n> 1 u ero CBOMCTBa.

2. IIpeoOpa3oBaHue BBIpaKEHUI, COACPIKALIUX PAJAUKAIIBI.

3. Jlorapudm yucna. OcHOBHOE JIoTapuMUIECKOe TOKAECTBO. JlecaTUYHbIN 1
HATypaJIbHBIHN JIOTapU(pMBI.

4. CsoiictBa norapudmos: Jorapudm MpousBeIeHus, YaCTHOTO, CTEIICHH.

Tema 4. [IpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE.

1. TloHaTue ABYTPAaHHOTO YTJa M JUHEHHOTO yria, KOTOPBIM OH U3MEpseTCs.

2. Ompenenenue NepHeHIUKYISIPHBIX MIIOCKOCTEH. YCIOBUE MEPIEHANKYISIPHOCTH IBYX
TUIOCKOCTEM.

3. Brruncnenue yrioB MexIy NPSIMBIMU U TUIOCKOCTSIMH.

Tema 5. KomOunaropuka.
1. ®opmynsl yucia NepecTaHOBOK, COYETAHUH, pa3MELICHUH.



2. ®opwmyna 6uroma Herotona. Tpeyronsauk [lackans.

Tema 6. KoopanHaThl 1 BEKTOPBI.

1. IlpsMoyrosibHasg cucTeMa KOOpAMHAT B IPOCTPAHCTBE. JleKapTOBBI KOOpAMHATHI B
IIPOCTPAHCTBE.

1. Omnpenenenue BEKTOpa, HYJIEBOIO U €AUHUYHOTO BEKTOPOB. CBOMCTBA BEKTOPOB.

2. Ormpenenenue paBHBIX BEKTOPOB W IPOTUBOIIOJIOKHBIX BEKTOpOB. JleWCTBUS ¢
BEKTOpaMH.

3. Ompenenenne KOJUIMHEAPHBIX M KOMIUIAHAPHBIX BEKTOPOB. PasnoxkeHune BeKTOpa MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

4. Koopaunatsl BekTopa. CBsI3b MEX/1y KOOpAMHATAMH TOUYKH U BEKTOPA.

5.  Yrona mexay Bekropamu. CKalsspHOE MPOU3BEACHUE BEKTOPOB.

6. VYpaBHenue mockocTi. PopMmysia pacCTOSHUS OT TOUKH JI0 TUIOCKOCTH.

7. Tlonste o cuMMeTpuM B mpocTpaHcTse. Bunbl cummerpuu. [lapaniensHslii nepeHoc.

Tema 7. OCHOBBI TPUTOHOMETPHUH.

1. Tpuronomerpuueckue GOpMybl ABOMHOTO yIiia U MOJOBUHHOTO yria.

2. Tpuronomerpudeckue (GopMyasl TpeoOpa3oBaHUS CYMMBI TPHTOHOMETPHUYECKUX
(GyHKIMHM B IpOU3BECHUE U TPOU3BEICHUS B CYMMY.

3. OO6mme GhopMyIbI IUTS pemISHHsI TPOCTEHIITIX TPUTOHOMETPUIECKUH YpaBHEHHIHA.

4. @opMmynbl Uid pELIEHUS MPOCTEHIINX TPUTOHOMETPHUUECKUX YpPaBHEHHMH (YacTHBIE

CITyJam).

Tema 8. ®yHKuUMHU U rPaPUKH.

1. ®ynkuum v = x , ux cBoiicTBa M rpaduKH.

2. CrenienHasi GyHKIUS ¢ HATypaJbHBIM MTOKa3aTesieM, e€ CBONCTBA U TpaduK.

3. CrenenHasi GyHKIUS C pallMOHAIBHBIM MTOKA3aTEeIICM.

4. BepTuKaJIbHBIC W TOPU3OHTAIBHBIE aCUMITOTHI TpadukoB. I'paduku ApoOHO-TUHEHHBIX
GyHKIIHH.

5. IlokazarenpHas GhyHKIUSA (PKCIIOHEHTA), €€ cBoMcTBa U rpaduk. Yuco e.

6. Jlorapudmuueckas GyHkmus, e€ CBOMCTBA U TpaduK.

Tema 9. MHOrorpaHHMKM U KpyrJible TeJa.

4. OnpeneneHue npsSAMOi M HAKJIOHHOW MPHU3MBI. VX anemeHTsI (BepiiuHsbl, pEdpa,
JMaroHau, TpaHu, OCHOBAHUS U OOKOBasi MOBEPXHOCTb.)

5. Tupamuna. Bugst nupamun. Mx snemeHTs (BepLInHbL, pE0pa, AUaroHaiu, FpaHH,
OCHOBaHUS U OOKOBasi TOBEPXHOCTH.)

6. IlpeoGpazoBanue momoOusi. CummeTpuu B KyOe, B Mapajlielenureqe, B HpU3Me U
UpaMu/e.

7. Tena u NIOBEpXHOCTHU BpalICHUS.

8. Hwmnnp. ITnomaas NIOBEPXHOCTH.

9. Konyc. Yceu€nnslii konyc. [Inomiane noBepxHoctu

10. [ap u cdepa, ux ceueHus. YpaBHeHue chepsl.

Tema 10. Hauana mareMaTH4eCKOro aHAJIHM3a.

1. Omnpenenenue npon3BoaHON GyHKINH, €€ HPU3NUECKUN CMBICII.
2. ®opMysbl IPOU3BOIHBIX OCHOBHBIX 3JIEMEHTapHBIX (PYHKIHIA.
3. IlpaBuna auddepeHupoBaHms.



4. TlpaBuio BBIYUCICHHS TPOU3BOIHON CIOKHOM (HYHKIIMH.

5. ®opMysbl IPOU3BOIHBIX OOPATHBIX (PYHKIUI.

6. T'eomerpuueckuid CMBICI Tpou3BOAHON. ['padumdueckas wnTtocTpanus. YpaBHEHHE
KacaTeJIbHOU K TpauKy PyHKIUH.

7. Heobxomumoe M JIOCTaTOYHOE YCIOBHE Bo3pacTanus (yOwbiBanus). HeoOxomumoe u
JOCTaTOYHOE YCIOBHE MaKCUMyMa (MUHIUMYMa) (yHKIIUH.

8. Haxoxnenue HanOOIBIIETO U HAMMEHBIIIETO 3HAUYCHHH (DYHKIIMK Ha OTpPE3Ke.

Tema 11. UHTerpaJ u ero npuMeHeHme.
1. TlepBooOpa3Has.

2. [IlpaBwia BEIYHCIICHHS IEPBOOOPA3HOM.
3. Teopema Herorona—JIeitOnuma.

Tema 12. J1eMeHTHI TeOPUHU BEPOSATHOCTE 1 MATEMAaTHYeCKOI CTATUCTHKH.
1. Kuaccuueckoe onpeneneHrne BEpOSITHOCTH CIIy4alHOTO COOBITHSL.
2. BeposSTHOCTh CyMMBI HECOBMECTHBIX COOBITHIA.

Tema 13. YpaBHeHHsl U HEPaBEHCTBA.
1. Jlorapudmuueckre ypaBHEHUS
2. Jlorapupmudeckne HepaBeHCTBA

IlepedyeHb npakTHYeCKUX PadoT MO TEeMaM:
Tema 1. BBenenne.
[Ipaktuueckoe 3anstue Nel: O3HakOMIJIEHHME C POJIBIO MaTreMaTUKU B HAyKe, TEXHUKE,
SKOHOMHKE, MH()OPMAIMOHHBIX TEXHOJIOTHUAX M MPAKTUYECKOU NesTeNbHOCTH. O3HAaKOMJIEHHE C
LETSIMU U 33/1a4aMU U3YYCHUSI MaTeMaTHKU TTPH 0cBOeHUU criennaabHOCTH 38.02.06DuHaHCHI.

Tema 2. Pa3zBpuTHEe NOHATHS O YHUCJIE.

[Tpaktrueckoe 3anstue Nel: BeimomHenne apuMETHISCKUX IEHCTBUI HAI EITBIMU U
panMoOHATBHBIMH YHUCIIAMHU.

[IpakTrueckoe 3ansTrue Ne2: BrimoaHeHne apuMETHISCKUX IEHCTBUI HaT
JEMCTBUTEIBHEIMHA YMCIAMH.

[Ipaktuueckoe 3ansTue Ne3: Pemenne 3a1a4 Ha OECKOHEYHO YOBIBAIOIIYIO T€OMETPHIECKYIO
MIPOTPECCHIO.

[IpakTnueckoe 3anstue Ned: HaxoxaeHue mpuOIMKEHHBIX 3HAUYEHUN BEJTUYNH U
MOTPEITHOCTEH BhIUKCICHUH (a0COTIOTHON U OTHOCUTEIBHOM ); CPABHEHHUE YHCIOBBIX BBIPAXKEHUH.

Tema 3. Kopuu, crenenu u jorapugmsoi.

[IpakTuueckoe 3ansatue Nel: O3HakOMIIEHUE C TIOHATUEM KOPHS N-U CTENEHU, CBOMCTBAMU

paauKagoB U IpaBUJIaMU CPAaBHEHUSI KOPHEH.

[Ipaktuueckoe 3ansiTue Ne2: BprunciieHue U CpaBHEHUE KOPHEH.

[Ipaktueckoe 3anstre Ne3: IIpeoOpa3oBaHuMe YHCIOBBIX U OYKBEHHBIX BBIPAKCHHI,
CoJIepKaIIuX paguKaibl.

[Ipaktueckoe 3anstue Ned: BrimonHeHue pacdyeToB 1o QopMynaM, COAEepKAIIUM
paaivKalbl, OCYIIECTBIISISI HEOOXOIMMBIE TOJACTAHOBKU U IIPeoOpa3oBaHusl.

IIpakTueckoe 3anarue Ne5: Permenne nppaluoHaIbHBIX YPABHEHHM.

[Ipaktuueckoe 3anstue Ne6: HaxoxaeHne 3HAYEHUNW CTENEHW, HUCHONb3YsS MpHU
HE0OX0IMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.



[Ipaktnueckoe 3aHaTve Ne7: BbIYKMCIIEHHE CTENEHEM € palMOHAIbHBIM II0Ka3aTeleM,
BBITIOJTHEHUE IIPUKUIKY 3HAYCHUS] CTEIICHHU, CPABHEHUE CTEIICHEH.

[Ipaktuyeckoe 3ansitue Ne8: IIpeoOpasoBaHue 4YMCIOBBIX M OYKBEHHBIX BBIPAKCHUH,
COZIepKAIIUX CTEIICHU, IPUMEHSII CBOUCTBA.

[IpakTueckoe 3anarue Ne9: Perienne noka3zaTenbHbIX YpaBHEHUH.

[Ipaktuueckoe 3anstue NelQ: Pemenre npukiagHbix 3a1a4 Ha CII0KHBIEC TPOIICHTHI

Tema 4. [IpsiMble U NJIOCKOCTH B POCTPAHCTBE.

[IpaxTueckoe 3anstue Nel: Pacno3HaBaHue Ha yepTexax W MOJENSAX Pa3IMYHbIX CIy4aeB
B3aMMHOTI'0 PaCIOJIOKEHUS IPSIMBIX U IUIOCKOCTEH, apTyMEHTUPOBAHUE CBOUX CYKJICHHM.

[IpakTueckoe 3anstue Ne2: BplnosiHEHHE MOCTPOEHUS YIJIOB MEXY MPSAMBIMH, MPSIMON U
IIJIOCKOCTBIO 10 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEISX.

[Tpaktuueckoe 3ansTre Ne3: BoimosHeHne TOCTPOSHUS YIII0B MEXITY TUIOCKOCTSIMHU.

[IpakTueckoe 3anarue Ne4: [IpuMeHeHue NMPU3HAKOB M CBOMCTB PACIOJIOKEHUS MPSIMBIX U
IIJIOCKOCTEM MPH PEIICHUH 3a1a4.

[Ipaktuueckoe 3anarue NeS: M300pakeHne Ha pUCYHKaX M KOHCTPYMPOBAHHE HA MOJCIIAX
MEPIEHIUKYJIIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPAMBIX, NapajuIeNIbHBIX IUIOCKOCTEH U
000CHOBaHHE NIOCTPOEHUS.

[IpakTuueckoe 3anarue Ne6: M300pakeHrne Ha PUCYHKAaX U KOHCTPYHPOBAHUE HA MOJIEIISX
YIJIOB MEXKTy IPSIMOM U TUIOCKOCTBIO.

[TpakTrnueckoe 3anstue No7: Penienue 3a/1a4 Ha BBIYHUCICHUE T€OMETPUYECKUX BEJIMYHH.

[Ipaktnueckoe 3anstue Ne8: M300pakeHue Ha yeprexax U MOJEISIX pPACCTOSHUS U
000CHOBaHHE CBOMX CYXJACHUU.

[IpakTuueckoe 3anstue Ne9: OnpeneneHre U BEIYUCICHUE PACCTOSHHUI B TPOCTPAHCTBE.

[Ipaktuueckoe 3anstue Nel(Q: [Ipumenenne Gopmysn u TeopeM TJIAHUMETPHUH IS PEIICHUS
3az1a4.

Tema 5. KomOunaTopuxa.

[IpakTuueckoe 3anstue Nel: Pemienue 3a1ay Ha MOACYET YKCiIa pa3MEIICHUH.

[IpakTueckoe 3anarue Ne2: Perienue 3agad Ha MOJCUET YKCIIA EPECTAHOBOK.

[IpakTnueckoe 3ansatue Ne3: Pemienue 3a1a4 Ha MOJCYET YKMCIIa COUCTAaHUM.

[IpakTrueckoe 3ansTue Ned: Pemenne 3a1a4d Ha riepebop BapuaHTOB.

[Ipaktnueckoe 3anatue NoS: PemieHue KOMOMHATOPHBIX 3a/lad METOJOM Iepebopa U 1Mo
MIPaBUILy YMHOKEHHUS.

[Ipaktnueckoe 3anarue Ne6: dopmyna Ounoma Herorona. CBoiicTBa OMHOMHHATBHBIX
koadunmento. Tpeyronpauk [lackans.

Tema 6. KoopauHaTbl 1 BEKTOPbI.

[Ipaktuueckoe 3anstue Nel: M3ydyeHue nekapToBOM CHUCTEMbl KOOPAMHAT B IMPOCTPAHCTBE,
MIOCTPOCHHUE IO 33/IaHHBIM KOOPJIMHATAM TOYEK U MJIOCKOCTEH, HAXOKICHIE KOOPINHAT TOYEK.

[Ipaktuueckoe 3anstue Ne2: HaxoxaeHue ypaBHEHUNH OKPYKHOCTH.

[IpakTueckoe 3anatue Ne3: HaxoxaeHue ypaBHEHHUH cephl.

[Ipaktuueckoe 3ansTue Ned: HaxoxaeHue ypaBHEHUN IIOCKOCTH.

[Ipaktuueckoe 3ansTue NeS: Beruncienne pacCTOSHUM MEX1y TOUKAMH.

[Ipaktuueckoe 3ansaTue No6: M3ydueHne CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE.

[Ipaktuueckoe 3ansitue Ne7: M3yueHne CBOMCTB BEKTOPHBIX BEJTMYMH, MPABUJ HAXOXKIACHUS
KOOpAMHAT BEKTOPA B MPOCTPAHCTBE.



[IpakTnueckoe 3ansTre Ne§: M3yuyeHne CBOWCTB BEKTOPHBIX BEJIMYMH, NPaBUJ ACUCTBUH C
BEKTOPAMH, 3aJaHHBIMU KOOPJAUHATAMM.

[IpakTnueckoe 3anstue Ne9: [lpumeHeHHe Teopuu IpU PELIEHUU 3a7ady Ha JACUCTBUS C
BEKTOPAMHU, KOOPAVNHATHBIA METOJ,.

[Ipaktnueckoe 3anarue NelO: IIpumeHeHHEe BEKTOPOB Ul BBIYUCICHMS BEJIMYMH YIVIOB U
pacCTOSIHUM.

Tema 7. OCHOBBI TPUTOHOMETPHUH.

[IpakTuueckoe 3anstue Nel: Pagnannas mepa yria. BpamarenbHoe IBHXKEHUE.

[IpakTnueckoe 3anarue Ne2: M300pakeHue yrioB BpalleHUs] HA OKPYKXHOCTH, COOTHECEHHE
BEJINYMHBI YIJIA C €r0 PacloJIOKEHUEM.

[Ipaktueckoe 3anarue Ne3: CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YMCIIa.

[IpaxTueckoe 3anarue Ned: @opmynbl IPUBEACHUS.

[Ipaxtrueckoe 3ansaTue NeS: @opmysbl CI0KEHUS.

[IpakTrueckoe 3anarue Ne6: @opmynbl yIBOEHUS.

[Ipaktueckoe 3ansitue Ne7: [IpeoOpa3oBaHue CyMMBI TPUTOHOMETPHUUECKHUX (DYHKUIUN B
IIPOU3BENICHUE U ITPOU3BENICHUS B CYMMY.

[Ipaktnueckoe 3aHsaThe Ne8: Pemenne npocTeWIINX TPUTOHOMETPUYECKUX YpPaBHEHUSI.
[Ipaktrueckoe 3ansaTue Ne9: Pemenne npocTelmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

[Ipaktuueckoe 3anstue NelO: OOparHble TpUTOHOMETPHUYECKHE (QYHKIIMU: apKCHUHYC,
ApPKKOCHHYC, apKTaHT€HC.

Tema 8. ®yHKkuMHU U rpadUKH.

[Ipaktuueckoe 3ansTue Nel: O61acTh onpeaeeHuss 1 MHOKECTBO 3HAUCHUM (PYHKITHH.

[Ipaktuueckoe 3ansatue Ne2: I'paduk hyHKIIMH, TOCTpoeHUE rpadrKoB HYHKITUN, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMHU.

[Ipaktuueckoe 3angarue Ne3: MOHOTOHHOCTh, YE€THOCTh, HEYETHOCTh, OTPAHUYECHHOCTb,
MEPUOTUYHOCTbD.

[Ipaktnueckoe 3anstue Ned: CBoOiCTBA JTUHEWHOW, KBAaIpaTUYHOW, KYCOYHO-TMHEUHOW U
IpOOHO-JIMHEHHON (DYHKIIHA.

[Ipaktnueckoe 3ansTHe Ne5: IlpomexyTku Bo3pacTaHus U yObIBaHUS, HauOojbllee U
HauMEHbIIIee 3HaUYeHUS], TOUKH KCTPEMyMa.

[Ipaktuueckoe 3ansTue Ne6: Apudmerndeckue omnepanuu Haj (QyHkmusmu. CroskHas
GbyHKIIMS (KOMIO3UITUA).

[IpakTuueckoe 3anstue Ne7: O6paTHbie PYHKIIMHN U UX TPaPUKH.

[Ipaktnueckoe 3anstue Ne8: CpoiicTBa M Tpadukd CHHYCa, KOCHHYyCa, TaHIeHCa U
KOTaHTeHCa.

[Ipaktuueckoe 3anarue Ne9: OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUU.

[Ipaktueckoe 3anstue NelO: IIpeoOpasoBanus rpaduka ¢yakiuuu. [FapmoHHuUecKue
KoJIeOaHusI.

Tema 9. MHOrorpaHHUKHY U KpyIJible TeJIa.

IIpaktuyeckoe 3ansTie Nel: M300paskeHre MHOTOTPAaHHUKOB U BBIMIOJIHEHUE MIOCTPOEHUS Ha
N300paKeHUSX U MOJAEISIX MHOTOT PaHHUKOB.

IIpaktnueckoe 3aHaTHe Ne2: BpluncieHME JIMHEHHBIX DJJIEMEHTOB W YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(QUTYpaALUIX, ApTYMEHTUPOBAHUE CBOUX CYXICHUI.

[Ipaktuyeckoe 3anatue Ne3: [locTpoenue npocTelmnx ceueHU Kyoa, MpU3MBbl, MUPAMUIBL.
IIpuMeHeHre CBOWCTB CUMMETPUH IIPU PELLICHUU 3a/1a4.



[Ipaktuueckoe 3anarue Ned: M300pa’keHre OCHOBHBIX MHOTOTPAaHHHUKOB U BBITIOJTHEHUE
PUCYHKOB I10 YCIOBHUSAM 3a7ad.

[IpakTnueckoe 3anarue NeS: PemeHue 3aiad Ha MOCTPOCHHUE CEUCHHM, BBIYUCICHUE JJIUH,
pacCTOSIHUM, YIII0B, IIOMIAACH.

[IpaxTueckoe 3anstue Ne6: Ilpumenenne cBOMCTB CHMMETPUHM TIPU PELIEHUM 33/1a4 Ha Tella
BpalleHus, KoMmOouHamuio Teil. M300pakeHne OCHOBHBIX KPYIJIBIX TEJ M BBHITIOJHEHHE PUCYHKA IO
YCJIOBHIO 3a/1a4H.

Tema 10. Hauana mareMaTn4yeckoro aHajaimsa.

[Ipaktnueckoe 3anstue Nel: M3yuenue u QopmynupoBaHHe €€ MEXaHUYECKOTO U
F€OMETPUYECKOIO CMBICIIA, W3YYEHUE QJITOPUTMA BBIYMCICHUS IPOM3BOJHOM Ha IpuUMepe
BBIYMCIIEHUS] MTHOBEHHOW CKOPOCTH U YIJI0BOr0 KO3 GUIIMEeHTa KacaTeIbHOM.

[Ipaktnueckoe 3anstue Ne2: CocTaBieHHME ypaBHEHHUs KacaTelbHOW B OOIIEM BHJE.
YcBoenne mpaBwin auddepeHIIupOBaHus, TaOJWIBI MPOU3BOTHBIX JJIEMEHTApHBIX (YHKIIHM,
pUMeHeHue 11 quddepeHurpoBanus QyHKIUN, COCTABICHHS YPaBHEHUS KacaTeIbHOM.

[IpakTueckoe 3anarue Ne3: M3ydyeHue TeopeM O CBSI3U CBOMCTB (DYHKIIMU M MPOU3BOJHOM,
(bopMyIUpOBKa UX.

[Ipaktnueckoe 3anstue Ned: IlpoBeneHwe C TOMOIIBIO TMPOWU3BOJHON HCCIEIOBAHUS
GbyHKIMY, 3a71aHHON (GOopMysoi. YcTaHOBIIEHHE CBSI3U CBOMCTB ()YHKIIMHM U MPOU3BOJHOM MO HX
rpadukam.

[Ipaktnueckoe 3anaTHe Ne5: IlpuMeHeHMe NPOU3BOAHOW I pEHIEHWS 3aJad  Ha
HaX0XIeHHEe HauOOoJIbIIIEro, HANMEHBIIIETO 3HAUYEHHS M Ha HaX0XK/IEHUE SKCTpPEMyMa.

[Ipaktnueckoe 3ansaTue Ne6: IlpuMepsl MCIONB30BaHWS NPOWU3BOJHON IS HAXOXKICHUS
HaWIYy4IIero peleHus B IPUKIaJHbIX 3a1a4ax.

Tema 11. UHTerpas u ero npuMeHeHue.

[Ipaktuueckoe 3anstue Nel: IlepBooOpa3zHasi.

[Tpaktuueckue 3ausatust Ne2-4: MzyueHnue npaBusia BEIYUCICHHS TIEPBOOOPA3HOM.

[Tpaktuueckue 3ausatust No5-7: M3yueHnue npaBusiia BEIYUCICHHS TIEPBOOOPA3HOM.

u Teopembl HeroTona—1Jleitoaua.

[Ipaktnueckoe 3anarue Ne8: PemieHue 3aga4 Ha CBS3b MEPBOOOPA3HON M €€ MPOU3BOIHOM,
BBIYHCIICHUE TTIEPBOOOPA3HON ISl JaHHOU (DYHKIIHH.

[Ipaktnueckue 3ansatus Ne9-10: Pemenue 3amady Ha NOpUMEHEHHE HWHTErpaiga Juis
BBIYHMCIICHUS PU3NYECKUX BEJIMYMH U TUIOMIAJICH.

Tema 12. J1eMeHTHI TEOPUM BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKH.

IIpaktnueckue 3ansaTus Nel-2: M3ydyeHnme KIIacCHYECKOTO OIPEACIEHUS BEPOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

IIpakTnueckue 3ansatust Ne3-4: PaccMoTpeHre IPUMEPOB BBIUUCIIEHHUS BEPOSITHOCTEM.

[Ipaktuyeckue 3ansaTus NeS-7: Perienune 3a1a4 Ha BBIYMCICHUE BEPOSITHOCTEN COOBITHH.

IIpakTnueckue 3ansatust Ne§-9: Ciyqaiinas BenuuuHa.

IIpaktuyeckue 3ansatust NelO: IIpenctaBienue qaHHbBIX (TaOMUIBI, IMArpaMMBbI, TPadHUKH).

Tema 13. YpaBHeHHS U HEPaBEHCTBA.

IIpakTueckue 3anstust Nel: Penienue pannoHanbHBIX ypaBHEHUM U CUCTEM.
[IpakTueckue 3anstust Ne2: Pemenue uppanioHalbHbIX YPABHEHUN U CHCTEM.
IIpakTueckue 3anstust Ne3: PemeHue nokasaTebHbIX YPaBHEHUM U CUCTEM.
[IpakTnueckue 3ansatust Ne4: PemieHne TpUroHOMETPUYECKUX YPAaBHEHUIN U CUCTEM.



[Ipaktuyeckue 3ansatus NeS: Mcnonb3oBaHue CBOWCTB M rpadukoB (HYHKIUH 1711 peIIeHus
YPaBHEHUH.

[Ipaktnueckue 3ansaTuss Ne6-7: PemieHue ypaBHEHUH C IPUMEHEHHMEM BCEX IPHEMOB
(pa3noxeHuss Ha MHOXKUTENM, BBEICHUS HOBBIX HEW3BECTHBIX, IOJCTAHOBKH, TIpaduyecKoro
METO/1a).

[IpakTnueckue 3ansaTuss Ne8-9: Pemienue cucteM ypaBHEHUH € NPUMEHEHHEM pa3IMUYHBIX
CII0CO00B.

[Ipaktnueckue 3anstust Nel0-11: Hcnonbp3oBanue cBoWcTB U rpadukoB (yHKIUI mpu
pEeLIeHNN HEPABEHCTB.

[Ipaktnueckue 3ansatus Nel2-13: PemieHue HepaBEeHCTB U CHUCTEM HEPABEHCTB C
MIPUMEHEHUEM Pa3IMYHBIX CIIOCOOO0B.

[Ipaktuueckue 3anstust Neld: TlpuMeHeHHe MaTEeMaTHYECKUX METOJOB I PpEUICHUS
COJIepKaTeNNbHbBIX 33/1a4 U3 Pa3JINYHbIX 00J1acTeil HAYKU M MPAKTUKH.

5.4. KoMIUIEKT BONPOCOB /IJIs1 YCTHOTO ONpoca.

Tema 1. Beenenue.
1. Kakyro poJib urpaer MmaTreMaruka B JesITeIbHOCTH (pruHaHcucTa?
2. Kakue nenu n3y4eHusi MaTeMaTHKH Bbl MOKETE Ha3BaTh?
3. KakoBa posib MaTeMaTHKH B SKOHOMHKE?

Tema 2. Pa3BuTHe NOHATHSA 0 YHCTIE

1.Kakue yuncnma Ha3piBarOTCS HaTypajdbHbIMH? Kakoe 3HaueHHWe BBEIEHO I MHOYKECTBA
HATypaJbHbIX YHCEN?

2.Kakoe MHOKECTBO Ha3bIBAETCS MHOYKECTBOM PAIlMOHAJIBHBIX YUCET U KaK 3TOMHOKECTBO
o0o3Hayaercs?

3.Kakne 0ObIKHOBEHHBIE IpOOH 0OpAIIarOTCsl B KOHEYHBIC JIECATUYHBIC?

4. Kakue 4ducna BXOJAIT B MHOXKECTBO IeibiXx uncen? Kakoe oOo3HaueHWE MPUHATO IS
9TOTO MHOXKeCTBa?

5. IlepeuncnnTe OCHOBHBIE 3aKOHBI ACHCTBUI HaJ pallMOHATBLHBIMU YHUCIIAMH.

6. Kakne 0ObIKHOBEHHBIC IPOOU BBIPAXKAOTCS TOJIHKO MPUOIMKCHHBIMU JIECITHIHBIMU ?

7. Kakue necstuunbie 1poOU Ha3bIBAIOTCS OECKOHEYHBIMH MEPUOTUICCKUMU?

8. Uto Ha3bIBaeTCs MEPUOJIOM OCCKOHEUHON MEPHUOIUICCKON ACCITUIHON IPoOu?

9. Kakue nepuoandeckue 1poOy Ha3bIBAIOTCS YUCTHIMU U CMEIIAHHBIMHA M KaK COKpAIIEHHO
OHH 3aIMCHIBAIOTCS?

10. Kak 3anmucpIBarOTCs IEJIbIE YMCia U KOHEYHBIC JIECATUYHBIC JPOOU B BHJIe OCCKOHEUYHBIX
MePUOAMYCCKHUX APOoOei?

11.JIrobass u OecKOHEYHAs MEepUOAMYEcKas JNECATHYHAS IPOOb SBIISACTCS pPalMOHATBHBIM
qHUCIOM?

12. Kak oOpaTuTh YUCTYIO IEPUOJUUECKYIO IECATUUHYIO IPOOL B OOBIKHOBEHHYIO?

13.Kak 00paTuTh CMELIaHHYIO MEPHOIUUYECKYIO AECITUUHYIO IPOOh B OOBIKHOBEHHYIO?

14. Kakoe HCKIIIOUEHHE TPEICTABIsIET cO00W OecKOHEUHas Mepuoaudeckas AecATUYHas
IpoOb ¢ epuoaom 9?

15. Kakue yncna Ha3bIBAIOTCS NEHCTBUTENBHBIMH UPPAIMOHATBHBIMU U KaK 0003HAYaeTCs
MHOECTBO UPPALUOHATBHBIX YU CEIN?

16.[lokaxuTe, 4TO HE CYIIECTBYET UMCIA, KBaIpaT KOTOPOTO PaBeH 2.

17. Kakue yncia Ha3pIBalOTCA AEHCTBUTENBHBIMY H KaKO€ IS HUX BBEIEHO 0003HaUYeHHe?

18.Kaxkumu cBoiicTBaMu 00J1a1a€T MHOKECTBO JIEHCTBUTEIbHEIX YHUCEIT?

19. Yto Ha3bIBaeTCS YUCIOBOU MPsMON?



20.Yrto Ha3bIBAETCS YUCIIOBBIM OTPE3KOM?

21. Yto Ha3bIBaeTCs YUCIOBBIM UHTEPBAIOM?

22 .Kakue npoMeKyTKH Ha3bIBatOTCSI MOIYOTKPBITHIMU ?

23.Kakue nMpoMeXyTKH Ha3bIBAIOTCS OECKOHEUHBIMU?

24.YT0 moHUMaeTCs 1Mo a0COMIOTHOW BETMYMHOMN JeHCTBUTELHOTO YHca?
25. [louemy Henb3s AETUTH HA HYJIb?

Tema 3. Kopuu, cTenenu u Jjorapupmol
. UTo Ha3bIBaIOT KOPHEM N-OW CTENEHU U3 HEOTPULIATEIIHLHOTO Yncia?
. KopHem HeueTHOH cTeneHu n U3 OTPULIATEIBHOTO YHCIIa a HAa3bIBAIOT?
. HazoBuTe cBOICTBA KOPHS N-OM CTEIICHHU.
. Kakue cBoiicTBa creneneill BaM U3BECTHBI?
. HazoBuTE OCHOBHBIE CBOIICTBA JIOTapU(MOB.
. Kakoit norapudgm HazbIiBaeTcs 1eCATUIHBIM?
. Urto Takoe norapudm? Kak pemars morapudmoi?
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Tema 4. [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE
. Kaxue BbI 3HaeTe cniocoObl 3a4aHUsI IPSIMOM B IIPOCTpaHCTBE?
. Kaxue BbI 3HaeTe ciocoObl 3aaHusI MIIOCKOCTH ?
. Kakue npsiMble B TPOCTPAHCTBE HA3BIBAKOTCS MapaICIbHBIMH?
. Kakue npsiMble Ha3bIBAIOTCA CKPENIMBAOIIUMUCS ?
. ChopmynupyiiTe TeOpeMy O CYIIECTBOBAaHWU W €IMHCTBEHHOCTH MPSAMOU MapaylIeTbHOU
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JTAHHOM.
. ChopmynupyiiTe TpU3HAK NapaICITbHOCTH MPSAMBIX.
. UTo 3HAYUT: npsiMas U MIOCKOCTh NapalieIbHbI?
. ChopmynupyiiTe mpuU3HaK NapaICTbHOCTH MPSAMOM U TUIOCKOCTH.
. Kakne mimockocTu Ha3bIBarOTCS NapajuieIbHbIMUA?
10. ChopmynupyiiTe MpU3HAK MAPAIIETFHOCTH IIOCKOCTEH.
11. JlokaxkuTe, 4TO €CJIM JABE MapauieIbHbIe TNIOCKOCTU MEPECEKaloTCs TPEThEH, TO MpsSIMbIe
nepeceyeH sl napaviebHbl.
12. Jloxkaxkxute, 4YTO OTPE3KH MapalieIbHBIX MPSIMBIX, 3aKIIOUEHHbIE MEXIY JABYMS
napajyuiebHBIMU IJIOCKOCTSIMU, PaBHBI.
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Tema 5. KomOunaTopuka

1. Yto Takoe koMOMHAaTOpHUKa?

2. CKOJIbKO pAa3IMYHBIX MSITU3HAYHBIX YHCEI MOXHO 3amucarb € TOMOIIbIO I}
0,9,8,7,6,5?

3.CKOJBKO CYIIECTBYET Pa3IUYHBIX KOJIOB, COCTOAIIMX U3 TPEX3HAYHOTO 4YHcia, HUGPHI
KoToporo BeIOMparoTcs u3 uudp 1,2,3,4, u cienyroomero 3a HUIM TPEeXOYKBEHHOTO CIIOBa, OYKBBI
KOTOPOTO BBIOMPAIOTCA U3 IIACHBIX OYKB pyccKoro ajidaButa?

4. Yto NEeKUT B OCHOBE KOMOMHATOPUKU?

5. Korna Bo3nukia komOuHatopuka? UTo crmocoOCTBOBANIO €€ BOBHUKHOBEHHUIO?

6. UTo Ha3bIBAIOT pa3MELIECHUSIMH, IEPECTAHOBKAMH, COUETAaHUSAMU?

7. [IpuBeaute GopMyIsl Tl MOACUETA UX YHCTIA.

Tema 6. KoopauHaThl 1 BEKTOPbI
1. UYro oOpa3yloT Tpu TOMApHO TNEPHEHAUKYISIPHbIE TpSIMbIe C BBIOPAHHBIMU
HaIpaBJICHUSAMU U €UHULIEH U3MEPEHHUS?
2. Kak o603Ha4aeTcss Ha4ano KOopauHaT?



. [IpsiMbIe ¢ BRIOpaHHBIMU HAa HUX HAINPABJICHUSIMH HA3bIBAIOTCS?
. UTo Takoe mpsIMOyroJibHas CUCTEMa KOOPAUHAT?
. Kak Ha3bIBalOTCS IUIOCKOCTH, IPOXOAAIIUE YEPE3 OCU KOOPAUHAT?
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Tema 7. OcHOBbI TPUTOHOMETPHH.
. Kocunycom Ha3piBaeTcs ... TOUKHA €MHUYHON OKPYKHOCTH.
. UTo Takoe eAMHUYHON OKPYKHOCTU TaHT€HC?
. Uto Ha3bIBaeTCA OpAMHATON TOUKU €IMHUYHON OKPY>KHOCTH?
. Uro Ha3bIBaeTcs abCUMCCOM TOUKH €IMHUYHON OKPY>KHOCTHU?
. Kakas ¢pynkuus siBisiercst 4eTHON?
. Kakas ¢urypa naspiBaercs yriom?
. Korna nosisunace pannycHas mepa yria?
. Uto Takoe KocuHyc?
. Yto Ha3pIBaeTCAd TAHTE€HCOM JIEMCTBUTEIBHOTO YUcCia a?
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Tema 8. ®yHKUMHU U TPaPUKH.

1. Yro sBisiercs rpa@uKoM KBaJpaTUYHON QyHKIMU?

2. Yto HEeoOxoAUMO AJisi HOCTPOeHUs Tpaduka KBaipaTuuyHON QpyHKIMN?

3. Kak Ha3pIBaeTCsi COOTBETCTBHE, YCTAaHOBIEHHOE IO MPABUILY, COTJIACHO KOTOPOMY
Ka)XIOMy 3HAQUYE€HHIO X U3 MHOKECTBAa X COOTBETCTBYET OTPEACTICHHOE 3HAYCHHE )7

4. Kak Ha3bpIBaeTCsl HE3aBUCUMAsl IEPEMEHHAsS?

5. Kak Ha3bIBaIOT Mpoliecc ONUCaHUsl CBOMCTB (PyHKIIMN?

6. Kak Ha3pIBalOT 4MCiIO, OT 3HAaKa KOTOPOTO 3aBUCUT HampaBlieHHE BETBEH mapaboibl,
BO3pacTaHHWE MWW YObIBAaHWE JTMHEHHON (yHKITUN?

7. Jatite onpenenenue ¢ynkiuu. Kakue ciocoObl 3aganust GyHKIIUHA CYIIECTBYIOT?

8. Uto Ha3pIBatOT 00JIaCTHIO OTIPEICTICHUS U 00JaCThIO 3HAYCHUST (DYHKITUN?

9. Kakyro @¢yHKIIMIO Ha3pIBalOT YETHOW, HEUETHOM, BO3PACTAIONICH, YOBIBAIOIIECH,
MOHOTOHHOW?

10. Yro Takoe TOYKAa JIOKAJILHOTO MakcumMyma (MuHUMyMa) ¢yHkiuu? Yto Takoe
JIOKJIbHBIN MakcUMyM (MUHUMYM) QyHkuu? Uem oTimdaercs Hanbosblnee 3HauYeHuEe (QYHKIIUHA OT
e€ JIOKaJbHOr0 MakcuMyma?

11. Yro HaspBaroT rpadukom ¢yHkiuu? Kakue cBoHCTBa MOYKHO ONPEACIUTh Y (QYHKIIUH,
3a/IaHHOU TpapuIecKu’?

Tema 9. MHOrorpaHHMKM U KpyrJible TeJa.

1. ¥V xakoit mpu3MbI BBICOTa COBIAZAaeT ¢ OOKOBBIM pedpom?

2. JIBa paBHBIX MHOTOYT'OJIbHUKA, JIEJKAIIHNE B MAPAJUIETbHBIX TIOCKOCTSIX — 3TO ...

3. Kakoii 4eTbIpexyroJibHUK He MOKET ObITh OOKOBOU IPaHbIO MPU3MBI?

4. Kakas npusMa siBJISIC€TCSI TPABUIIbHOM ?

5. Uro Takoe MEepIreHIUKYISp, OMYLIIEHHBIH C BEPXHETO OCHOBAaHUS HAa HU)KHEE OCHOBAHHE
MpU3MBbI?

6. CKOJIbKO TpaHel y MpU3Mbl, B OCHOBAHUU KOTOPOW HAXOIUTCA Tpaneuus?

7. Kakas ¢urypa sBIsieTCIOCHOBaHUEM IMIIMHAPA?

8. o kxakoii popmyre MOKHO BBIUMCIHUTD MOJIHYIO TIOBEPXHOCTH IIMIIMHApPA?

9. Yro Takoe nmpusma? Oxapakrepusyiite ee?

10. Kakoe Teno Ha3piBatoT MHororpaHHukoMm? Chopmynupyiite Teopemy Jiliepa O CBA3U
yrcna péoep, rpaHel, BEpIINH MHOTOTpaHHUKa. Kakne MHOTOTpaHHUKHY HAa3bIBAOT MPABUIHHBIMU?

11. Kakoif MHOrorpaHHMK Ha3biBalOT mpm3moit? [lepeuncnute Buabl npusMm. Hazosute
aJIeMeHTHI pu3Mbl. Kak HaiiTu miomaas 60KOBOM U MOJTHON MOBEPXHOCTH, 00bEM MTPU3MBI?



12. Kakoe Teno HaspBalOT mapauienenunenaomM?  Kakue — CyImecTBYIOT — BHIBI
napauienenunenoB? Ilepeuncnure cBoiicTBa mapawenenunena. Kak Haiitu miomanbs OOKOBOW U
IIOJIHOM NOBEPXHOCTH, 00BEM NapajuieenuIesa u NpsMoyrojabHOro napajienenumneaa?

13. Yro wnaszpBatoT mnupamuaoii? HazoBure snemenTsl mupamuibel. Kakyioo mnupamuny
Ha3bIBAIOT MpaBUIbHON? Kak HaliTh mioma s O0KOBOM U MOJTHOM MOBEPXHOCTH, 00BEM MHUPAMUIbBI?

Tema 10. Hauana maTreMaTn4eckoro aHajamsa.
1. Uto Ha3pIBaIOT MPOU3BOAHON (YyHKIMHN B Touke? KakoBbl (pru3nuecKuii 1 reoMeTpuIecKuii
CMBICIT IIPOU3BOAHOM?
2. Kakyro omneparuro HazeiBaroT auddepeniupoBanuem? [lepeuncnure npaBuia u GOpMYIIbI
maddepenunpoBanus. KakoBa TexHHKa HaX0XKICHHUS TPOU3BOIHON CIIOKHOU (HyHKIHN?

3. Kakoii BuI nMeeT ypaBHEHHE KacaTeabHOM K rpaduky dyakmmu ¥ — (%) B touke *¥o ?

4. Tlepeuncnute NpPU3HAKK BO3pACTaHUs, YOBIBaHUS, KPUTEPHU HAXOXKICHUS TOYCK
AKCTpeMyMa (PYHKIIHH.

5. [IpuBenuTe aNrOpUTM HAXOKIACHUS HAaNOOJBIIETO0 U HAUMEHBIIIETO 3HAUCHUST QYHKIIMU Ha
OTpe3Ke [a; ]

6. Uro Ha3bIBAIOT MEPBOOOPA3HOM, HEOTIPEACTICHHBIM HHTETPAIOM st pyHKIHH ¥ — f(x) 9
[Tepeunciute cBOMCTBA HEOIIPEICIICHHOTO HHTETpaJIa.

7. YTo Ha3BIBAIOT OTPEICICHHBIM HHTErpasoM oT (GyHKwn ¥ — f(x) ya OTpe3Ke [a; ]9
[Ipuseaute popmyny HotoTona-Jleitbuuna. IlepeunicnuTe cBoiicTBa onpeaeneHHOTO HHTErpaa.

8. KakoB reoMeTpruecKii CMBICI ONpEeICHHOTO nHTerpana? Kak nmpiuMeHs 0T HHTeTpall K
pelIeHnI0 PU3NYECKUX U TEOMETPUUYECKHUX 3a1a4?

Tema 11. UHTerpas u ero npuMeHeHue.

1. Yto Takoe uHTerpan?

2. HenocpencTBeHHOE MHTETPUPOBAHUE, METO] MOJICTAHOBKH, HHTETPUPOBAHUE IO YACTAM
3T0...

3. UeMy paBHA MPOU3BOJIHASI OT HEONPEICTCHHOTO UHTErpasia’?

4. YeMy paBeH HEOIPEACICHHBIH WHTErpajl OT alreOpandecKod CyMMBbI JBYX WU
HECKOJIbKUX (PYHKITHI?

5. UeMy paBeH ompeieieHHbIA UHTETPpall ¢ OJIMHAKOBBIMU IIpeaeiamu’?

6. Kak Ha3piBaeTcs omnepanus HaX0kI€HUsI HEOIIPEIeJIEHHOTO HHTerpasa’?

Tema 12. J1eMeHTHI TEOPHH BEPOSITHOCTEH U MATEMATHYECKOMH CTATUCTUKH.
1. JTaiiTe onpeneneHue cay4aiHOro cOObITHS.
2. UTO Ha3BIBAIOT BEPOSITHOCTHIO COOBITHS?
3. ChopmynupyiiTe TEOpEMBI CIOKEHUS U YMHOKEHUS BEPOATHOCTEH.

Tema 13. YpaBHeHHsI H HEPABEHCTBA.

1. Kakue ypaBHEeHMS Ha3bIBAIOT JIMHEMHBIMU? KakoBa TEXHUKA UX pELLICHUs?

2. Kakue ypaBHeHMs] Ha3bIBalOT KBaJpaTHbIMH? KakoBa TeXHHMKa peIICHHs TOJHBIX U
HEMOJIHBIX KBaJIpaTHHIX ypaBHeHU? Chopmynupyiite Teopemy Buera.

3. Kakue ypaBHeHHS Ha3bIBAIOT pPAlMOHAIBHBIME (IpOOHO-parroHadbHbIMU)? KakoBa
TEXHHMKA UX PElIeHUs ?

4. Kakue ypaBHEHHs Ha3bIBAIOT UppallMOHAIbHBIMI? KakoBa TeXHHUKA UX pelieHus?

5. Kakue ypaBHeHUs Ha3bIBAIOT MMOKa3aTeIbHBIMU? KakOBBI OCHOBHBIC METOIbI UX PEIICHUSA?

6. Kakue ypaBHeHUs Ha3bIBalOT Jorapupmudeckumu? KakoBBI OCHOBHBIE METOIBI HX
peuenus’?



7. llepeuncinuTe OCHOBHBIE BHJIbl HEpaBEHCTB. KakoBa TEXHUKa peLIEHMs] JIMHEWHBIX,
KBaJPaTHBIX, pAIlMOHAIBHBIX M JPOOHO-PAIlMOHAIBHBIX, HPPAUOHANBHBIX, IT0KA3aTEeIbHBIX,
norapu(pMUIECKUX HEPABEHCTB?

5.5. Kommiaekt MaTepuajpoB AJasd HpOMe)KyTO‘lHOﬁ aTTeCTaluu 1Mo pedyjabTaTamM
OCBOCHHUHA TUCHHUIIIIMHBI

3aganus K 3K3aMeHy

Pa3nen «Aaredpar.

1. Mara3uH 3akynaer LBETOYHBIE TOPUIKKM IO ONTOBOM leHe 120 pyOnelt 3a mMTyKy U
npojaer ¢ HaueHkod 20%. Kakoe HamOosblliee YMCIO TakKMX TOPIIKOB MOKHO KYHOUTh B 3TOM
marasute Ha 1000 pyOneii?

2. 3amagy Nel mpapwisHO permwm 18 810 denoBek, 4To coctaBisieT 57% BBITYCKHUKOB
ropojia. CKOJbKO BCETO BBIITYCKHUKOB B 3TOM ropoje?

3. Ha cuery Mamunoro MoOmibHOTO TenedoHna Obuto 53 pyoiis, a mociie pa3roBopa ¢ JIeHoi
octasiock 8 pyoseir. CKOJIBKO MHUHYT JUTHIICS pa3roBop ¢ JIeHOH, ecnw oJHa MHHYTa pasroBopa
ctout 2 pyosst 50 komeek?

4. Ha nuarpaMMe nokaszaHa cpeHEMecsyHas TeMIeparypa Bo3ayxa B MUHCKe 3a KaKIbli
Mecan 2003 roma. [lo ropu3oHTaNM yKa3bIBAKOTCS MECALBI, 10 BEPTHKAIW — TEMIIepaTypa B
rpanycax llenpcus. Kakoi u3 nernux mecsieB 2003 roga B cpenHeM ObUT caMbIM XOJI0dHBIM? B
OTBETE YKa)KUTE CPEJIHIOI0 TEMIIEpaTypy B 3TOM Mecsille, B rpaaycax Llenbcusi.
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5. Ha pucyHnke >XMpHBIMH TOYKaAMU MOKA3aHO
CyTOYHOE KOJIMYECTBO OCAJKOB, BBIMAJABIINX B
Kazanu ¢ 3 mo 15 despams 1909 roma. Ilo

FOPU3OHTAIA  YKAa3bIBAIOTCA YHCIA Mecdla, II0 /
BEPTUKAJU — KOJIMYECTBO OCAAKOB, BBINABIIUX B ! / \ /
COOTBeTCTBonmI/Iﬁ JIeHb, B MuWiuMmetrpax. s ? / \ \ //
HAIJIAAHOCTH XUPHBIE TOUKU HA PUCYHKE COECIUHEHHI | 2 / \ /; \ 4 ‘/

nuHue. OnpenenuTe no pUCyHKY, CKOJIbKO AHEW U3 | !
JAHHOTO MEPUO/Ia BBINAAAJIO OT 3 10 7 MUJUIUMETPOB | ©
OCaJIKOB.

6. Ha pucynke mnoka3zaH rpauk JIBUKEHUS
aBToMOOMIIA 1o MapuipyTy. Ha ocu abGcuucc oTknaapiBaeTcss Bpems (B 4acax), Ha OCH OpJIUHAT —
npoiiieHHBIN MyTh (B KMJIoMeTpax). HalinuTe cpeiHIOI0 CKOPOCTh ABMKEHHSI aBTOMOOUS Ha JaHHOM
Mmapuipyre. OTBeT JaiiTe B KM/4.
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7. HaiinmuTe KOpeHb ypaBHEHUS logg, 3 =2
36x—5 — l
8. HaiinmuTe KOpeHb ypaBHEHUS 6
9.
25x |
Pemute ypaBHeHue x2 424 Ecnu ypaBHeHHe mmeeT 0oJjiee OJJHOTO KOPHsI, B OTBETE
3aMUIIMTe OOJBIIUNA U3 KOPHEH.

10.
[psimas Y — 5x+ 5 gpnsercs KacaTeJabHOI K rpaduxy

2
byHKIIUN 8x” +29x +c. Haiinure C.

11. Ha pucynke uzoopaxén rpaduk ¢pyukimu y = f(X), onpenenéunoit Ha uatepsaie (—4; 8).
Haiinute cymmy Touek skctpemyma dynkuuu f(X).
¥ y=fix)

/...
_.4. 1 - — ...1_

7\;’“\/

12. Ha pucynke u300paxéH rpaduk HekoTopoil (yHkmum Y — f (x) (mBa myua c oOmieit
HavambHOUW Toukoi). Ilomb3ysick pucynkoMm, Bbruuciaure F(8) — F(2), rame F(X) — omHa wu3
nepBoobOpazubix GyHkuuu f(X).
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X+ x2—4x+4HpHx§ 5
VT3V,

13. HaiinuTe 3HaYeHNE BBIpAKEHUS

14. Haiigute 3HaueHUE BBIPAKEHUS

1 5
S=—-2):—.
15. Haiigute 3HaueHUE BBIPAKEHUS 3 21
16. Peiitunr R uHTEpHET-Mara3uHa BBIYUCIISIETCS 10
R—y Fnox — Fsxe o 0,02K
bopmye e (K + 1)m ,FI[C Fraox +0,17 Mok — CpENHsAS OLIEHKa MarasuHa
MOKYIATeSIMH, Ioc — OLIEHKA MarasuHa, JaHHas oJkcnepramu, K— 4yucino mokymarenei,

OLEHUBIIMX MarasuH. HaliguTte pelTHHr UHTEpHET-MarasuHa, €clid 4YHUCIIO TIOKyIaTeseH,
OIIEHUBIIIUX Mara3uH, paBHO 49, ux cpeanss oneHka paBHa 0,88, a orenka sxcnepToB paBHa 0,38.

17. HexoTtopass koMmaHusi IpoJIaéT CBOIO MPOAYKIHIO 1o IieHe P = 600 py0. 3a eauHUILy,
MepeMEHHbIE 3aTpaThl Ha MPOU3BOJICTBO OJHOW €IMHMIIBI MPOAYKIHH cocTaBisitoT V= 300 pyoO.,
noctosiHabie pacxo bl mpeanpusatus f = 700 000 py6. B mecsi. MecsuHast onepandoHHas TPHObLITH
npeanpusatus (B pyousix) Beruucisiercss mo gopmyse g(q) =q(p —v) —f. Onpenenure MecsuHbIN
00BEM TPOU3BOACTBA (| (EIMHUL] MPOAYKIMH), NP KOTOPOM MECSYHAs OMNEpPalMOHHAS MPUObLIb
npeanpustus oyaet pasaa 500 000 pyoO.

_ —6
18. B teneBu3ope EMKOCTH BRICOKOBOJIETHOTO KOHJICHCATOPA C=4-10 @. [NapamnenbHO

R=18-10°

C KOHJICHCATOPOM TIOJKIIIOYEH PE3UCTOP C COMPOTHBIICHHEM OmMm. Bo Bpemst paGoThI
TeneBH3opa HampspkeHHe Ha Kopencarope U0 = 14 kB. MHocne BKTIOUCHNUS TEeJEeBH30Pa
HaNps)KeHHe Ha KOHAeHcaTope yobiBaer g0 3HaueHus U (kB) 3a Bpems, ompexenseMoe

t = oeRClog, Yo
BBIpAKECHUEM U (c), rne @ = 1,3 nocrosmnas. Omnpenenure (B KHMJIOBOJbTAX),
HauOoJbIlIee BO3MOXKHOE HAINpPSHKEHHE Ha KOHJIEHCATOpE, €CIM IOCNe BBIKIIOUEHHUS TEJIeBH30pa
nponuio 83,2 ¢. OTBET JalTe B KUJIOBOJIbTAX.

19. CmemaB 11-mporieHTHBIA W 72-TIPOIICHTHBIA PACTBOPHI KUCIOTHI M Jo0aBuB 10 Kr
YUCTON BOJBI, MONYYHJIM 31-TIpOlEHTHBIA pacTBOp KuciIoThl. Ecimu Ob1 BMecto 10 Kr BOABI
nob6apw 10 xr 50-TIPOLIEHTHOTO PacTBOpa TOHM K€ KUCJIOTHI, TO MOJY4YUSIU ObI 51-TIpOLIEHTHBIN
pactBop KHCHOThl. CKOJBKO KHJIOTpaMMOB 11-IpOLIEHTHOTO pacTBOpa HCIOJIB30BATIH IS
MOJIy4CHUST CMECH?

20. /IBa memiexo/ia OTHPABISAIOTCA OJHOBPEMEHHO B OJIHOM HAIIPaBJICHUU U3 OJHOTO M TOTO
K€ MECTa Ha MPOTyJaKy o ayee napka. CKopocTb nepBoro Ha 1,5 kM/4 60s1bllie CKOPOCTH BTOPOTO.
UYepes CKOJIBKO MUHYT PacCcTOSIHUE MEXIy TeliexoaaMu ctaHeT paBHeIM 300 meTpam?

21. JIse Opurazapl, cocTosiue W3 pabOYMX OJMHAKOBOW KBaIM(HUKAIIMH, OJHOBPEMEHHO
Hayally BBINOJHSTH JIBA OJMHAKOBBIX 3aka3a. B mepBoii Opurane O6bu10 2 pabounx, a BO BTOpOil —
12 pabouux. Yepes 3 nHs mociie Hadana pabOThI B IEPBYIO Opuraay nepenuid § padbodnx U3 BTOPOi
Opuranel. B umtore o6a 3aka3a ObUTM BBINOJHEHBI OJHOBpPeMEHHO. Hailigute, ckoilbko aHel
MOTpeOOBaIOCh HA BHIMIOJIHEHHUE 3aKa30B.

x> 425
X

y

22. Haiigure Hanbosblee 3HaueHUE QYHKLIUU Ha OTpE3Ke [—10; —1].
23. Haiigure TOUKY MaKCHMyMa Gynkuun Y = (2x —3) cosx —2sinx+ S

0; =
IIPUHAUIEKALTYIO IPOMEKYTKY ( 2
y= O,S)C2 —7x+12Inx+ 8.

24. Haiigure TOUKy MakcUMyMa (QyHKIIUU



logg (3% +5v2sinx — 6cos’x —2) = x.

4n -]

25. a) Pemure ypaBHeHue:

0) YKaxuTe KOPHHU 3TOTO YpaBHEHHSI, IPUHAIISIKAIINE OTPE3KY
X x x+4 o
26. a) Pemute ypaBHeHHE 8 -74-22"+112=0.
0) YKaxuTe KOPHH 3TOTO YpaBHEHHSI, IPUHAIICIKAIINE OTPE3KY [10g2 5; logz 11]-
6cos”x — cosx — 2 _0

27. Pemnte ypaBHEHUE V —SInx

64
log, 512 <log, —.
x

28. Pemmte HEpaBEHCTBO

X2 —2x+2 3x+2 _ 4x—1

x2 —2x x+1 X
V2422 <5,

29. Pemnte HEPaBEHCTBO:

30. Pemmte HEpaBEHCTBO:

Paszpnen «I'eomerpus».
1. HaliguTe muomaap YeTHIPEXYrOJbHUKA, BEPIIMHBI KOTOPOTO MMEIOT KoopauHaThl (8;0),
5

(10:8), (2;10), (0:2). e

|
|
|
|
|
|
|
2 Bewydy

2. Ha xneruaroii Oymare ¢ kjaeTkamu pazmMepoM 1 cm x 1 cM m3o00pakeHa Tpamenus (CM.
pucyHok).HaiinuTe ee muomanp B KBaJpaTHBIX CAHTUMETpaX.

peuryers.pg

3. Haiigute paguyc OKpy>KHOCTH, BIIMCAHHOW B M300pa)K€HHBIM HA PUCYHKE TPEYTrOJIbHHK

\ 8

ABC, cuuTtas cTOpOHBI KBaJIpaTHBIX KJIECTOK PaBHBIMHU 1. |

4

4 pewryefs.pe

4. Ha xneruatoii Gymare cvVpazmMepdm KIETKH u300pakéH kpyr. Haiimurte miomanp

3aKpanieHHoro cekropa. OTBeT HaiTe B KBapaTHBIX CAHTUMETPaX. [ ]

datseih

Lepersloa

5. Ha kneruatoit Oymare ¢ pazmepom kinetku 1x1 nzobpaxén tpeyroabuuk ABC. Haiiaure
JUTUHY €ro OMCCEKTPHCHI, TPOBEAEHHON U3 BEpUIMHEI B. C




6. Haiigure miomans 4YeThIPpEXyrojbHUKA, HM300paKEHHOTO Ha KIET4aTol Oymare c
pazmepoM kiieTku 1 cM = 1 cM (cM. puc.). OTBeT faiiTe B KBaJIpaTHBIX CAHTUMETPAX.

Ny

peuyers pg

7. B tpeyronbauke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u CF- 6HcceKTpHcm
nepecekaromuecs B Touke O. Haiimure yron AOF. OTBer naiite B rpamycax.

E D
A F pewyerspag

8. B tpeyromsauke ABC yron C pasen 90°, CH— Bricota, BC = 20, BH = 16. Haﬁnnre SinA.

9. Yronm mpu BepIMHE, TPOTUBOJEXKAUEH OCHOBAHMIO PABHOOEAPEHHOrO TPEYTOJIbHHKA,
paseH 30°. boxoBas cTopoHa TpeyroybHHKa paBHa 10. Haligure muomans 3TOro TpeyroabHyuKa.

e urax

10. Haitaute xopay, Ha KOTOpyro omupaetcs yroj 30°, BOMCaHHBIA B Opr)KHOCTB paz[Hyca

11. OctTpble YIB! IPSIMOYTOILHOTO TPEYroNbHUKA paBHBI 62° u 28°. HaiifnTe Yroil MexIy

BBICOTOM U MEMaHOM, MPOBEAEHHBIMU U3 BEPIIMHBI IPsIMOro yria. OTBET AaiiTe B rpagycax.
"

EIENT)
12. TlepumeTp TpeyroibHHKa paBeH 76, a pagMyC BIMCAHHOW OKPYKHOCTH paBeH 8.
Haiinure miomaas 3Toro TpeyroabHMKA. A

: \
A T pewyerapy g

13. Bo ckosbKO pa3 yBeIMUUTCS 00BEM 11apa, €CIM €ro paJnyc yBEJIUUUTh B TPH pa3a?

14. ap BnucaH B uiuHAp oobeMoM 42. Haiinute o6bem mapa.




15. B npaBuibHOMN ECTUYTOJIBHON NPU3Me ABCD EF A, B, C, D, E\ Fi, Bce pedpa KOTOpOil paBHbI
8, HallAuTe Yyroa MEeXy NpsIMbIMU FA 1 D Ei. OTBET JaiiTe B rpajaycax.

P PRuyers.p

16. B mpaBunbHO#i TpeyronpHoW mmpamuae SABC touka L— cepemmna pebpa AC, S—
BepmuHa. M3BecTHO, uto BC = 6, a SL = 5. Haiinute miommaas O0KOBOI MOBEPXHOCTH MHPAMHU/IBL.
s

17. Haiiure o6beM V KoHyca, oOpasyrolias KOTOporo pasxa 44 K IJIOCKOCTH

ocHoBanus noj yriom 30°. B otBete ykaxkure_V/m.

18. B npssMoyroipHOM MapajuieNienuIene ABCD A, BiCi Dy U3BECTHHI IJIMHBI pedep: AB = 3, AD
= 5, a4y = 12. Haiiaute 1uiomaap CeYCHUS Mapajuieienunea MIOCKOCThIO, MPOXOISIIeH depes
Toukd A, B u Ci.

19. Jlana mpaBunbsHas npuzma ABCA1B1Ci, y koTopoit croponsl ocHoBanust AB = 4, a
6okoBoe pedpo AA1 = 9. Touka M — cepenuna pedpa AC, a Ha peOpe AA1 B3aTa Touka T Tak, 4TO
AT =5.

a) Jlokaxxure, uto miaockocth BB1M nenut otpesok Ci T momonam.

0) [lmockocts BTC1 nenut orpe3ok MB1 Ha nBe wactu. Haiiaute niuHy MEHbIIICH U3 HUX.

20. OxpyxHocTb ¢ ieHTpoM O npoxoauT uepes BepuiuHbl B u C 6obiieii 60k0BOM cTOPOHBI
npsmoyronbHoi Tpanenuu ABCD u kacaetcs 6okoBoii ctoponsl AD B Touke T. Touka O nexur
BHyTpH Tparnenuu ABCD.

a) Joxaxwure, uro yron BOC BaBoe 6omnsbiie yria BTC.

0) Haiiqute paccrossaue ot Touku T jgo npsmoi BC, ecnu ocHoBanus tpanenuu AB u CD
paBHbI 1 1 25 COOTBETCTBEHHO.
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