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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o0mIe0o0pa3oBaTenbHOM y4eOHOW TUCHUIUIMHBI «MaTemaTthkay IpelHa3HaueHa
JUIS M3YYEHUS] MaTeMaTHKU B MpodeccnoHalbHBIX 00pa30BaTEeNbHBIX OPraHU3AlMSIX, PEATH3YIOIIUX
o0pa3oBaTeNpHyI0 MPOrpaMMy CpelHero oOmiero oOpa3oBaHHs B Mpeleiax OCBOSHUS OCHOBHOM
npodeccuoHanbHOl oOpazoBarenbHOl mporpammbl (OIIOIT) CIIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMs TIPpH TOATOTOBKE CIICIMAIMCTOB CPEAHEro 3BeHa Mo crenuanbHoctd 34.02.01-
CecTtpuHCKOE J€I10.

[Iporpamma paspabortana Ha ocHoBe TpeOoBanuii PI'OC cpennero obmiero oOpa3oBaHWs,
MPEIBSABISEMBIX K CTPYKTYpPE, COJCPKAHUIO M Pe3ylbTaTaM OCBOCHHS Y4YeOHOW TUCITUILIMHBI
«MartemaTiKa», ¥ B COOTBETCTBHHM C PeKOMEHIAaIMsAMHU IO OpraHU3alluu IOJIYYCHUS CPEIHETO
obmero o0pa3oBaHHMs B TMpeAenaX OCBOCHHS  OOpa3OBaTENbHBIX  IMPOTPAMM  CPEIHETO
npo¢ecCHOHATBLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOMIEr0 00pa3oBaHUs C y4eTOM TpeOOBaHUI
(denepanbHBIX TOCYAAPCTBEHHBIX O00pa30BATENbHBIX CTAHIAPTOB W TIOIYYaeMOW CIEIUATBHOCTH
cpenHero npodeccuonansHOro odpasoBanus (mucbMo JlemaprameHTa rocyJapCTBEHHON MOTUTHKY B
cdepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccuu ot 17 mapta 2015 r. Ne 06-259),
c yueroMm IlpumepHOii OCHOBHOI 00pa3oBaTENbHON MPOTPaMMbl CPEAHETO OOIIEero odpazoBaHus,
onoOpeHHON pemieHUeM (enepalbHOTO  Y4eOHO-METOAMYECKOro OOBEAMHEHUS M0 00IemMy
obpazoBanwuto (mpoTokon oT 28 utons 2016 1. Ne 2/16-3).

CogepxaHue nporpamMmbl y4yeOHOM  OUCHUIUIMHBI «MareMaTHKa» HalpaBlIeHO Ha
JIOCTUKEHHE CICYIOIINX LeJei:

® UMETh MPEACTABICHUS O COLUATBHBIX, KyIbTYPHBIX U UCTOPUYECKUX (PAKTOpPaX CTAHOBJICHUS
MaTEeMAaTHKH;

e (opmupoBaHUE JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATHYECKOTO MBIIIUICHHUS,

® yMCHHEC MPUMEHSATH MOJTYYCHHBIC 3HAHUS TIPU PEIICHUU Pa3IMIHBIX 33/1a4;

® [IOJIyYCHHE TIPEJCTABIICHUA O MaTeMaTHKe KakK dYacTH OOIICUEIOBEYECKOW KYIBTYPHI,

VHUBEPCATHLHOM SI3BIKE HAYKH, TIO3BOJISIONIEM OINUCHIBATh M M3YYaTh PEAIbHBIC MPOIECCHl U

SIBIICHUSA.

B mporpammy BKIIIOUEHO cOEpXaHHe, HalpaBlieHHOe Ha (OPMHUpPOBAHHE Yy CTYJIEHTOB
KOMIIETEHIINH, HeoOXoauMmeIX misg KadectBeHHoro ocBoenus OIIOII CIIO na 6a3e OCHOBHOIO
oOuiero oOpa3oBaHMsI C IOJIyYUEHHEM CpeIHEro o0Iero oO0pa3oBaHMs; MPOrpaMMbl MOATOTOBKHU
cnernuanucToB cpeanero 3seHa (IIICC3).

B paGoueii mporpamme y4eOHON TUCHUIUIMHBI «MaTeMaTuka» OIUCHIBACTCS COJIEp:KaHUe
y4eOHOro MaTepuana, mocIe0BaTeIbHOCTh €r0 U3YYCHHsI, TEMAaTHKa MPAKTUYSCKUX 3aHATUN, BUJbI
CaMOCTOSITENILHBIX paboT, pachpeiciieHue YYeOHBIX YacOoB C YYETOM CHCHH(PHUKH MPOTrpaMM
MTOJITOTOBKH CITEITUAIIMCTOB CPEIHETO 3BEHA.

[Iporpamma MOXET WCIOIB30BATHCS APYTUMH MPOPECCHOHAIBHBIMUA 00pa30BaTEIHLHBIMHU
OpraHU3ANMIMH, PEATH3YIONTUMU 00pa30BaTENbHYIO MPOTPaMMY CPEIHEro OOIIero oOpa3oBaHUs B
npenenax ocsoeHust OITOIT CITIO na 6a3e 0CHOBHOTO 00111er0 00pa3oBaHuUs.

Peanu3anus o6meodpazoBaTenbHON yueOHON NUCIUIUTHHBI «MaTteMaTuka» TOMyCKaeTcs Kak
B ouHOM (opmare oOydeHus, Tak U B (opMaTe DIEKTPOHHOTO OOYYCHHs] C HCIHOIb30BAHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.



OBIIAS XAPAKTEPUCTHKA YUEBHOM JUCHUITINHBI
«MATEMATUKA»

MaremaTtuka sBisercss (yHIAMEHTalIbHOM 0011eo0pa3oBaTeNbHON JUCHMIUIMHOM  CO
CJIO’KUBIIMMCSl yCTOWYHMBBIM CO/ICPIKaHUEM U OOIIMMHU TPEOOBAHHUSIMU K TOJTOTOBKE 00yYaIOIIUXCSL.

B npodeccuonanbHbIx 00pa3oBaTeNbHBIX OPraHU3ALUAX, PEATU3YIOLIMX 00pa30BaTEIbHYIO
nporpamMmy cpeaHero obmero oopasosanus B npeaenax ocoenusi OIIOIT CITIO na 6a3e 0OCHOBHOTO
ob1iero o0Opa3oBaHus, U3y4eHUE MAaTEMAaTUKU UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT IPOpuUIIs
npodeccnoHabHOTO 00pa30BaHMUS.

ITpu ocBoennu cneruanbHocTe CITIO ecrecTBeHHO-HAYdHOTO TIPOdHII MpodhecCHOHATBLHOTO
oOpa3oBaHMs MaTeMaTuka uzydaercs Ha 6a3oBoM yposHe @I'OC cpenHero odmiero oopa3oBaHusl.

OO0uye neny u3y4yeHHust MaTeMaTUKU TPAAULIMOHHO PEaTU3yI0TCs B UEThIPEX HalpaBJICHUAX:

1) obriee mpencTaBiIeHUE 00 UASSX U METO/IaX MaTEMATHKU;

2) MHTEJIEKTYyalbHOE Pa3BUTHE;

3) oBiageHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH;

4) BocriuTaTeabHOE BO3JICCTBHE.

JIss  ecTeCTBEHHO-HAy4YHOTO  mpoduiis  MpoPecCHOHAIBHOTO  oOpazoBaHus  Ooiiee
XapaKTepHBIM SIBJIIETCSl yCUJIEHHE OOLIEKYJIbTYPHOM COCTaBIAIOLIECH y4eOHOM AMCHUIUIMHBI C
OpHUEHTAallMeN Ha BU3YyaJIbHO-00pa3HbIi U JIOTMUECKUN CTHIIN y4eOHOM paboThI.

Conepxanve y4eOHOM JUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBMM C OCHOBHBIMH
COJIep KaTEIbHBIMU JIMHUSMHU 00Y4YEHUSI MaTEMaTHKE:

eayireOpanyeckas JUHMS, BKIIOYAMOLIAs CUCTEMAaTHU3allMI0 CBEACHUM O 4YMCiIax; M3ydeHHe
HOBBIX U 0000LIeHHE paHee M3Yy4YEHHbIX omepanuil (Bo3BeleHUE B CTENEHb, U3BJIECUCHHE KOPHS,
norapuMUpOBaHNUE, CUHYC, KOCUHYC, TAaHTE€HC, KOTAHTCHC M OOpaTHhIE K HHUM); M3yYEHHUE HOBBIX
BUJIOB UHUCIIOBBIX BBIPAKEHUH M (OPMYN; COBEPIICHCTBOBAHHE IPAKTUUYECKUX HABBIKOB U
BBIUUCIIUTENILHOW KYJIBTYpPbI, PAacCHIMPEHHE M COBEPIICHCTBOBAaHHE alreOpamyecKoro anmapara,
c(OPMHPOBAHHOTO B OCHOBHOM IIKOJE, M €ro NPUMEHEHHE K pPEIIEHUI0 MaTeMaTHYeCKuX H
MIPUKIIAJIHBIX 33/1a4;

B TEOPETUKO-(PYHKIMOHATIbHAS JIMHUS, BKJIIOYAIOIIAs CUCTEMAaTU3aMI0 U PACUIMpEHHE
CBeleHUI O (YHKIHSAX, COBEpPIICHCTBOBAHWE TpaPUUECKUX YMEHHWH; 3HAKOMCTBO C OCHOBHBIMHU
uAesMH W METOJAaMU MAaTeMaTHYeCcKOro aHaiu3a B o0O0beMe, MO3BOJSIOUIEM HCCIIEI0BaTh
JJIEMEHTapHbIE (YHKIWKA W pemarh IMpPOCTEHIINE TeoMeTpHyYecKue, (QHu3MUecKue U JApyrue
MIPUKJIAIHBIE 3a]1au;

B JVHHAS ypaBHEHWH W HEPAaBEHCTB, OCHOBAaHHAs Ha ITIOCTPOCHUU M WCCIICAOBAHUH
MaTeMaTHYeCKUX MOJEeJeH, nepecekaronascs ¢ aiaredpanyeckodl M TEOpPEeTHKO-(yHKIMOHAIBHON
JUHUSAMHA ®  BKJIIOYAIONIAasi pPa3BUTHE W COBEPUICHCTBOBAHWE TEXHHUKH  alreOpanvdecKux
npeoOpa3oBaHuil I pellieHus YpaBHEHUI, HEPaBeHCTB M CHUCTEM; (POPMHPOBAHUE CHOCOOHOCTH
CTPOWTH W UCCIIENOBATh MPOCTEHININE MaTeMaTHUECKUE MOJICITH TIPU PEIICHUH MPHUKIAIHBIX 3a/1ad,
3a]1a4 U3 CMEXHBIX U CIIEIUAIBHBIX TUCIUIUINH;

B reoMeTpuuecKas  JUHHS,  BKIIOYAIONIas  HAMNSATHBIE  TMPEJACTABICHUS O
NPOCTPAHCTBEHHBIX  (UTrypax M H3yYeHHE UX CBOMCTB, (opMupoBaHME U  pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPaXXEHHsS,  Pa3BUTHE  CIOCOOOB  TEOMETPHYECKHX  W3MEPEHUH,
KOOPJAMHATHOTO ¥ BEKTOPHOT'O METOOB JJISl pEIIeHUs] MaTeMaTUYeCKUX M MPUKIIAJHbIX 337ay;

B CTOXAaCTHYECKasi JIMHUS, OCHOBaHHAs Ha pa3BUTHH KOMOWHATOPHBIX YMEHH,
MPEJCTaBICHUNA O BEPOSTHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX OKPY’KAIOIIETO MUPA.

Paznenbr (Tembl), BKIIOYEHHBIE B COACp)KaHUE YYECOHOW MMCIUIUIMHBI, SBISIOTCS OOIIMMH
Ui BceX mpodmiel npodeccHoHanbHOro 0o0pa3oBaHUs U NMPHU BCeX 00beMax yuyeOHOTO BpEeMEHH
HE3aBHCHMO OT TOTO, SIBJISIETCS JIW yuyeOHas quciuruinia «MaTtemaTika» 6a30Boil uiu npopuiIbHOM.

B npuMepHBIX TeMaTU4YecKHX IUIaHaxX MporpaMMbl y4eOHBIH MaTepuall MpeaCcTaBiIeH B popme
YepeyIoIerocsi pa3BepThIBAaHUs OCHOBHBIX COAEP)KATENIbHBIX JUHUN (anreOpanyeckoi, TEOPEeTUKO-
(GYHKIMOHATBHOM, YpaBHEHU M HEPAaBEHCTB, F€OMETPUYECKOM, CTOXAaCTUYECKOH), YTO MO3BOJISIET
rM0KO UCIOJIBb30BaTh UX PAaCIOIOKEHUE U B3aUMOCBA3b, COCTABIATh PaOOUMil KaleHIApHBIN IUIaH,
M0-pa3HOMY uepeaysl ydeOHble TeMbl (TJ1aBbl yUeOHMKA), yUUTHIBas MpoQuiib NpodhecCHoOHATLHOTO



oOpasoBanms, crnenuuky ocBauaemoirt crnenuanbHocTu CIIO, TnyOMHY H3ydeHHs Marepuana,
YPOBEHb MOJTOTOBKH CTYJEHTOB IO MPEIMETY.

[Ipennaraembie B IPUMEPHBIX TEMATHUECKUX IIJIaHAX pa3Hble 00beMbl Y4eOHOTO BPEMEHH Ha
M3y4eHUE OJHOM W TOM XK€ TeMbl PEKOMEHAYETCS HCIOJIb30BaTh JUJISl BBIOJIHEHUS Pa3IMYHBIX
yueOHBIX 3a7aHuil. TeM caMbIM pa3nuyus B TPeOOBAHUAX K pe3yibTaTaM OOY4YEeHHs MPOSIBATCS B
YPOBHE HABBIKOB IO PEIICHUIO 33124 U OIBITE CAMOCTOSTEIILHON paOOTHI.

Uzyuenue oOmieoOpa3oBareabHO yueOHOW AUCUMILIMHBL «MaTemMaThuKa» 3aBepLIaeTcs
MOJIBEJICHUEM HUTOrOB B (hOpMe dK3aMeHa B paMKax MPOMEKYTOYHOW aTTECTAllMH CTYACHTOB B
nporecce ocBoeHus ocHoBHoW OIIOIT CIIO ¢ monydyeHwem cpemHero ooOmero oOpa3oBaHUS
(IIICC3).

MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJIAHE

VYyeOnas nucuuiuimHa «Matematukay sBiSeTCd Y4YeOHbIM MPeaIMETOM 00s3aTelbHOU
npeameTHoi obiactu «MaremaTrka u uHpopmaruka» O@I'OC cpeanero obmiero o0pa3oBaHMsL.

B npodeccronanbHbIX 00pa3oBaTENbHBIX OPraHU3AIMSIX, PEATU3YIOMUX 00pa3oBaTENbHYIO
IporpaMMy cpensero obmiero odpazoanus B npenenax ocBoenus OITOIT CIIO nHa 6a3e ocHOBHOTO
obmiero oOpa3oBanus, yueOHas AucuMILIUHA «MaTemaThka» H3ydaeTrcs B 001eo0pa3oBaTebHOM
nukie ydeOHoro miuaHa OIIOITI CIIO Ha 6a3e OCHOBHOro oOIIero oOpa3oBaHMsl C MOJYyYEHUEM
cpennero obmiero odpazosanus (IITICC3).

B yueOnbix mianax IIICC3 yuebnas aucuuiunHa «MaremaTHkay BXOAUT B COCTaB OOIIUX
0011e00pa30BaTeNbHBIX yYEOHBIX IUCHUIUIAH, (OPMHUPYEMBIX W3 O0s3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero obpaszoBanus, st crenuanbHocTeit CIIO cooTBeTCTBYIOIIETO
npoduis mpodeccuoHaIbHOTO 00pa30BaHMUS.

PE3YJbTATHI OCBOEHUA YYESEHOM JUCITATIIAHBI

OcBoeHue coaepxaHusl y4eOHON AMCHMILINHBI «MartemaTtukay 00ecredrBaeT JTOCTHKEHUE
CTYJEHTaMHU CIEAYIOIINX pPe3yibmamos:

* IUYHOCHHBIX

c(OPMHPOBAHHOCTb TPEJICTABIECHUI O MaTeMaTHKe KaK YHUBEPCAIbHOM S3bIKE HAYyKH,
CPEICTBE MOJECIUPOBAHMS SIBJICHUHN U IIPOLIECCOB, UIEAX U METOJAX MATEMATHKH;

[IOHUMaHUE  3HAYMMOCTH  MAaTeMAaTUKA  JUII  HAy4YHO-TEXHUYECKOrO  IIporpecca,
c(OpPMUPOBAHHOCTh OTHOILIEHHUS K MaTeMaTHKE KaK K 4acTU OOIIeueIOBEYECKOW KYJIbTYphI depes
3HAKOMCTBO C UCTOpUEN Pa3BUTH MAaTEMATUKH, SBOIIOLMEH MAaTEMAaTUUECKUX UJIEH;

pa3BUTHE JIOTUYECKOTO MBIIIIEHHS], TPOCTPAHCTBEHHOTO BOOOpaXEHUS, aJTOPUTMHUUYECKON
KYJIBTYpbl, KpUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOIUMOM Juid Oyayiied nmpodeccuoHanbHOM
JesITeIbHOCTH, JJIs1 IPOJOKEHUS] 00pa30BaHUs U caMOOOpa30BaAHNUS;

OBJI/ICHUE MaTEeMaTUYeCKMMM 3HAHUSIMH U YMEHUSIMH, HEOOXOAWMBIMH B TOBCEIHEBHOM
KWU3HM, JUI1 OCBOEHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JIUCUHIUIMH W JUCLHUIUIAH
poeCCHOHATIBHOTO IUKIIA, 71 MOJIyueH sl 00pa3oBaHus B 00J1aCTAX, HE TPEOYIOUINX yriIyOIeHHOM
MaTeMaTHYECKOU MOATOTOBKH;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJIE€ CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUH BCEH JKU3HM; CO3HATENIbHOE OTHOILIEHHE K HEMPEPhIBHOMY 00pa30BaHUIO KaK yCIOBHIO
YCIEIIHOM Mo ecCHOHATBEHON M 00IIIECTBEHHON AEATEIbHOCTH;

TOTOBHOCTb UM  CIIOCOOHOCTh K CAMOCTOSTEIbHOM TBOPYECKOM UM  OTBETCTBEHHOM
NEeSATEIbHOCTH;

TOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHON,
OOIIECTBEHHO IOJIE3HOM, y4eOHO-HUCCIIEA0BATEILCKOM, MPOSKTHOM U APYTUX BUAAX JEATEIHHOCTH;

OTHOILIEHHE K NPOPECCHOHATBHON NEATENbHOCTH KaK BO3MOXKHOCTU YYacTHSl B PELICHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATILHBIX MTPOOIIEM;

* MemanpeomMemHublx.



YMEHUE CaMOCTOSITEIBHO OMPENEeNATh IEeW JEATCIbHOCTH W COCTaBIATH  TUIAHBI
NESATEIbHOCTH; CAMOCTOSITEILHO OCYILECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JCATEIHHOCTD;
HCIIOIb30BaTh BCE BO3MOXKHBIC PECYPCHl IS JOCTHIKCHHS IOCTABJICHHBIX IIEJEH W pean3anuu
IJTAHOB JIESATENILHOCTH;, BRIOMPATH YCIICITHBIE CTPATETUH B PA3JIMYHBIX CUTYaIUSX;

YyMEHUE TIPOAYKTUBHO OOMIIaThCA ¥ B3aMMOJCHCTBOBATH B TPOIECCE COBMECTHOM
JEeSATeNbHOCTH, YYUTHIBATh MO3UIUN JIPYTHX YYACTHUKOB JESATEIBHOCTH, d(PPEKTUBHO pa3peiiaTh
KOH()JIUKTHI,

BIIQJICHUE HAaBBIKAMHM  II03HABATEIBHOW, y4eOHO-UCCIICIOBATETLCKON ¥ MPOCKTHOU
JeATEILHOCTH, HaBBIKAMHU PAa3peIICHHs MPO0JIeM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITCIIBHOMY
MTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHHSI,

FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOW HH(OPMAIIMOHHO-TTO3HABATEIIbHON
NEeSTeIbHOCTH, BKJIIOYAas YMEHHWE OpPHUEHTHUPOBATHCS B PA3IMYHBIX HUCTOYHHKAX HWH(POpPMAIIUH,
KPUTUYECKH OIICHUBATh M HMHTEPIPETUPOBATh HH(POpPMALUIO, TOJIYyYaeMyK) €3 Pa3IHMYHBIX
HCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO TOUYKY
3pEHMUsI, UCTIOIb30BATh a/IEKBATHBIC SI3bIKOBHIE CPEJICTBA;

BJIaJICHUE HAaBBIKAMU IMO3HABATEIIPHOM PeIICKCUN KaK OCO3HAHMS COBEPIIIAEMBIX NCHCTBUMA U
MBICJIUTEIIBHBIX TPOIECCOB, UX PE3YJbTaTOB M OCHOBAHMM, T'PAHMI] CBOETO 3HAHUS M HE3HAHUA,
HOBBIX ITO3HABATEIBHBIX 33J1a4 M CPEJCTB ISl KX JOCTHIKCHHMS;

[EJICYCTPEMJICHHOCTh B TIOWCKaX W MPHHITHH PEIICHUH, COOOpPa3UTEIHbHOCTh U MHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTh BOCIIPUHUMAThH KPACOTy U TApMOHHIO
MHUPA;

*npeoMemHulx.

c(hOpMUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTHKe KaK 4acTH MHPOBOM KyIbTYphl U MECTE
MaTeMaTUKd B COBPEMEHHOW IMBWIM3AIMHU, CIIOCO0AaX OMUCAHMS SBJICHUM pEAJIbHOrO0 MHUpa Ha
MaTeMaTUYECKOM SI3BIKE;

c()OPMUPOBAHHOCTh TIPEJICTABICHUIA O MAaTEMAaTUYCCKUX TIOHATHUAX KaK BaXHEHIIMX
MaTEeMaTHYECKUX MOJEINAX, MO3BOJISIIOIIMX OMUCHIBATH M M3Yy4aTh pa3HbIe MPOIECCH U SIBICHHUS,
MMOHUMAaHHE BO3MOXKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHUSI MATEMAaTHIYECKUX TEOPUH;

BJIQJICHHE METOJAaMH JO0Ka3aTelIbCTB W aNTOPUTMOB pEIIeHHs, YMEHHE HX MPUMEHSATb,
MPOBOJIUTH JTIOKA3aTEIIbHBIE PACCYKICHUS B X0JI€ PEIICHUS 3a]1ay;

BIIQJICHWE CTAaHJAPTHBIMH TPHEMaMU pEUICHHsS pPAalHOHAIBHBIX U HWPPAlMOHAIBHBIX,
MOKA3aTeIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHWHW W HEPABEHCTB, WX CHCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHCJE JAJS MOWCKA MYTH PEUICHUS U
WJUTFOCTPAIINH PEIIeHUs YpaBHEHUN U HEPABEHCTB;

c(hOpMUPOBAHHOCTH MPEACTABIECHUIN 00 OCHOBHBIX MOHATUSX MaTEMaTHUYECKOTO aHAIN3a U UX
CBOWCTBax, BJAQJCHHE YMEHHEM XapaKTepHU30BaTh TMOBEACHHE (DYHKIUNA, WCIOJIb30BAHUE
MOJIYYE€HHBIX 3HAHUH JJIsl OTMCAHUS U aHAlIN3a PeabHBIX 3aBUCUMOCTEHH;

BJIQJICHAEC OCHOBHBIMH TIOHATHSMH O IUIOCKHX W TPOCTPAHCTBEHHBIX TI'€OMETPHYCCKHX
¢durypax, uX OCHOBHBIX CBOWCTBax; C()OPMHUPOBAHHOCTh YMEHHS PACMO3HABATH T'€OMETPUUYECCKUE
¢burypsl Ha dYepTexax, MOJACIAX W B pEalbHOM MHpE; NPUMEHEHUE H3YUYECHHBIX CBOHCTB
reoMeTpuueckux Guryp u Gopmyn A pelieHUs TeOMETPUUECKUX 3a7ad U 3a/1ad C MPAKTUISCKUM
coJIepKaHUEM;

c(hOpMUPOBAHHOCTH TPEJCTABICHUN O MPOIECCaX U SBICHUIX, UMEIONINX BEPOSITHOCTHBIN
XapakTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJTbHOM MHpPE, OCHOBHBIX IOHSATHSIX
AIIEMEHTApPHON TEOpUU BEPOSITHOCTEH; YMEHUN HAaXOIUTh U OIEHUBATH BEPOSTHOCTH HACTYIUICHHUS
COOBITHI B TIPOCTEHINNX TMPAKTHYSCKUX CHTYAIlUSIX M OCHOBHBIC XapaKTEPUCTHKH CITy9alHBIX
BEIIMYMH;

BJIaJICHUE HAaBBIKAMH HCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTpPaMM TIPH PEIICHUH
3a7ad4.

COJIEP)KAHUE YYEBHOM JUCIUILINHBI



BBenenue
MaTeMaTI/IKa B HayKe, TCXHHUKC, 3KOHOMHMKCE, I/IH(i)OpMaL[I/IOHHbIX TCXHOJIOTUAX nu
MpakTHYECKOM AesTenpHOCTH. llenmm W 3agaum  W3ydyeHUsT MaTEeMaTUKH IPU  OCBOCHUU
cnenmanbHocten CIIO.
AJITEBPA

Pazeumue nonamus o uucne
Ilenble n panuoHaIbHBIC YUCIA. [[eICTBUTEIBHBIE YHUCIIA.

Kopnu, cmenenu u nozapugpmot

Kopuu n crenenun. KopHu HaTypalibHOM CTENEHM M3 4YMCIIa U UX CBoMcTBa. CTemeHu ¢
paloHaIbHBIMU NIOKA3aTENIAMHU, UX CBOMCTBA. CTENEHU C JEMCTBUTEIbHBIMU [10KA3aTEISIMU.

Jlorapudm. Jlorapudm uyucaa. OcHoBHOE JorapudMudeckoe TOXACCTBO. JlecaTuuHbie u
HaTypajbHbIe Jorapudmel. [IpaBuna gericTBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanune ajaredpamyeckux BbipaxeHuii. [IpeoOpazoBanue palMOHANBHBIX,
HppalMOHATIbHBIX CTETIEHHBIX, IIOKA3aTENbHbIX U JIOTapU(PMUYECKUX BHIPAKEHUI.

Ilpakmuueckue 3anamus

Apudmernueckue AEUCTBUS HaJ YMCIaMH, HaX0XK/IEHUE NMPUOINKEHHBIX 3HAYCHUN BEIUYNH
Y TIOTPEITHOCTEN BbIUMCICHU (a0CONMIOTHON U OTHOCUTEIHHOM), CPABHEHUE YMCIIOBBIX BHIPAYKEHUH.

Brruncnenue u cpaBHeHUE KOPHEN. BrInogHeHne pacuyeToB ¢ paauKagaMu.

Pemenne  wuppanmoHanbHbIX ~ ypaBHeHMM. HaxoxzaeHue  3HaueHMd  cTemeHedl ¢
paloHaabHbIMU NoKazarensimMu. CpaBHeHue cteneHell. [IpeoOpa3oBanus BeIpaKeHHM, cogepKaIIux
cTeneHu. Penenue nokazareabHbIX YPaBHEHUH.

Pemenne npukiiagHbeIxX 3a1a4.

Haxoxnenue 3HaueHuil jorapudma mo mpou3BOJILHOMY ocHoBaHuIo. Ilepexon or onxHOro
OCHOBaHUSl K JpyroMy. Berumcinenume u cpaBHeHue Jjorapudmon. JlorapupmupoBanue u
ITOTEHIIUPOBAHUE BBIPAKEHUI.

[TpuOnkeHHbIe BBIYMCIECHUS U PELICHUs TPUKIAIHBIX 3a/1au.

Pemenue norapupmMudeckux ypaBHEHHH.

OCHOBbBI TPUTTOHOMETPUHA

OcHOBHbIC IOHATHA
Panuannas mepa yrna. BpamarensHoe asuxeHue. CHHYC, KOCHUHYC, TAHT€HC U KOTaHI€HC
qucia.

OcCHOBHbBIC TPHTOHOMETPHUYECKHE TOXKIECTBA
®opmyinsl mpuBeaeHus. Popmyisl caoxeHus. POpMyIIbl YABOCHUS.

IIpeoOpa3oBaHus npocTeINX TPUTOHOMETPUYECKUX BbIPAKEHU M
[TpeoOpa3oBanue CyMMbI TPUTOHOMETPUYECKUX (DYHKIUIT B TPOM3BEICHUE U IPOU3BEICHHS B
CyMMY.

TpuroHomerpuyeckne ypaBHeHUs] M HEPABEHCTBA

IIpocreiinire TPUTOHOMETPUUECKUE YPABHEHHUSL.

OOpaTHble TPUTOHOMETPUYECKHE PYHKIUH. APKCHHYC, ApKKOCUHYC, AapKTAHTEHC.

Ilpakmuueckue 3anamus

PannanHblii METOA M3MEPEHUs YIJOB Bpall€HUS U CBSI3b C TpalycHOM mepoil. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXIECTBA, (OPMYIBl CIOXKEHHS, YABOCHHS, IPEoOpa3oBaHUE CYMMBbI
TPUTOHOMETpUUYECKUX  (QyHKIMI B mpousBeleHHe,  IpeoOpa3oBaHHME  HPOU3BEACHUS
TPUTOHOMETpHUYEeCKHX (yHKIMH B cymmy. llpocreiilmine TpHUroHOMETpHUYECKHE YypaBHEHHS U
HEPABCHCTBA.

OO0patHble TPUTOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.



®YHKIIAU, UX CBOMUCTBA Y TPA®UKH

®ynkuuu. O0acTh ONpeeNieHrs U MHOXKECTBO 3HaUCHUH; rpaduk (QyHKIUH, TOCTPOCHUE
rpadukoB QpyHKUINN, 38 JaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (QyHKUMH. MOHOTOHHOCTh, UYETHOCTb, HEYETHOCTb, OTIPAHUYEHHOCTD,
MepUOANYHOCTb. [IpoMexyTku Bo3pacTaHusi U yObIBaHUS, HaUOOJIblIIee U HAaUMEHbIIIEEe 3HAYCHUS,
TOYKU IKCTpemyMa. ['paduueckass marepnperanus. [Ipumepsl QyHKIMOHAIBHBIX 3aBUCUMOCTEH B
peasIbHBIX TMpoleccax M SBICHHUSIX. ApudmeTnueckue onepauudud Hajg ¢GyHkiusmMu. CroxHas
GbyHKIMS (KOMITO3UIIHS).

OopaTHble GyHKIUM.

CreneHHble, NOKa3aTebHbIe, JOrapuMuiecKue U TPUTOHOMeTpUYecKue GPyHKIIUU.
OOpaTHble TPUTOHOMeTPUYeCKHe (PYHKIMHU

Onpenenenus GyHKIMHA, X CBONCTBA U TpaUKH.

[TpeoOpaszoBanus rpadukoB. [lapamienbHBI MEPEeHOC, CHUMMETPHUS OTHOCHTEIBHO OcCei
KOOpJAMHAT U CUMMETPHsI OTHOCUTEJIBHO Hayajla KOOPAUHAT, CAMMETPHUS OTHOCUTEIBHO MPSMOH Y =
X, pacTsDKEHHE U CHKaThe BIOJIb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEHl MEXAYy MEPEMEHHbIMU B pEAJbHBIX IPOLIECCAX W3 CMEKHBIX
mucuuiuinH. Omnpenenenue ¢yHkuuil. [loctpoenue u urenue rpadukoB QyHkuuii. Mccnenoanue
¢bynkuuu. CBOMCTBA JIMHEHHOH, KBaApAaTHYHON, KYCOYHO-JIMHEHHON U IPOOHO-TMHEWHOW (YHKITUH.
HenpepsiBable u nepuoanueckue GyHkiuu. CBoiicTBa U rpaguKu CHHYcCa, KOCHUHYCa, TaHI'€HCa U
koTanrenca. OOparHble (QyHKIMM ¥ ux Tpaduku. OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIUH.
IIpeoOpaszoBanus rpaduka Gpynkuu. ['apmonnueckue konedanus. [Ipuknaanele 3agaun.

[ToxazarenbHble, TOrapupMUUECKHE, TPUTOHOMETPUYECKUE YPaBHEHUS U HEPABeHCmEd.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoObl 3aaHUsS U CBOMCTBA YHCJIOBBIX IOCIIENOBATEIBLHOCTEN.
CymMupoBaHue nocneoBaresibHocTel. beckoHeuHo yObIBaroIas reoMeTpruuecKkasi Iporpeccus U ee
cyMmMma.

IIpousBoanasi. IloHatue o MpoOM3BOAHOM (QYHKIMH, €€ TeOMETpUYEeCKUH U (PU3HUYECKH
CMbICH. YpaBHEHHME KacaTelbHOM K rpapuky ¢yHkuuu. IIpou3BoaHbIE CyMMBI, pa3HOCTH,
Npou3BeACHUs, YacTHble. [IpOM3BOAHBIE OCHOBHBIX OSJEMEHTapHbIX ¢yHKuui. Ilpumenenue
MIPOU3BOJIHOM K HCCIIEI0BaHUIO (DYHKIIUI U TOCTPOCHUIO TPapHUKOB.

[Tpumepsl HMCHOIB30BAaHUS TPOM3BOJHOM Ul HAaXOXKAEHUS HAWIYYIIEro pELICHUS B
MpUKJIaIHBIX 3a7adax. Bropas mnpousBoaHas, ee TIeoOMEeTpUYeCKHMM U (U3HUECKUH CMBICT.
HaxoxxaeHue ckopocTu Juts Iporecca, 3aaHHoro (opMysioi U rpadukoMm.

IlepBooOpa3nasi u uHTerpaJ. [IprumeHeHne ONpeneNeHHOr0 WHTErpaia s HaXOXKICHUS
IIoIMAAN KpuBoJMUHEWHOW Tpanemuu. ®opmyna Herotona—IJleitbnuna. I[Ipumepsl npumeHeHUs
UHTerpana B pu3nKe U reoMeTpuHu.

IlIpakmuueckue 3anamus

YucnoBas  HOCIEAOBAaTEIbHOCTh,  CIOCOOBI €€  3a/JaHMs, BBIYUCIEHUS  YICHOB
nocienoBarenbHOCTH. Ilpenen mocnenoBaTenbHOCTH. beckoHeuHO yObIBaromiasi reoMerpudeckast
IIPOTPECCHUSL.

[Tpon3BogHas: MEXaHUYECKUN U T€OMETPUUECKHUI CMBICIT IIPOU3BOJHOM.

VYpaBHeHne kacarenbHON B oOmeM Buzae. [lpaBuna um dopmynsl auddepeHInpoBaHus,
TabJMIa TPOU3BOAHBIX OJJIEMEHTAapHbIX (yHKIuMi. HMccnenoBanue ¢GyHKIMH € [TOMOIIBIO
npou3BoaHoW. HaxoxneHue HamOoJbIIEro, HAMMEHBIIErO 3HAYEHUs U AKCTPEMAalIbHBIX 3HAuYCHHH
GbyHKIHU.

WNurterpan u mepBoodOpaszHas. Teopema Hprorona—IJleitonuna. [lpumeHnenue mHTErpana K
BBIUUCIICHUIO (PM3UUECKUX BEIMYUH U TUIOLIA/ICH.



YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI YpaBHeHHMH. PannoHanbHbIe, HPPALIMOHAIIBHBIE, TI0OKA3aTEIIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE IIpUEMBl MX peleHUs (pa3jioKEeHUE Ha MHOXHTENH, BBEICHHE HOBBIX
HEM3BECTHBIX, MOACTAaHOBKA, TPapUUECKUI METON).

HepasencrBa. PannonanbHble, MppalMOHalbHbIE, HEpaBeHCTBA. OCHOBHBIE IIPUEMBI MX
peuieHusl.

HUcnonb3oBanue cBOMCTB M rpagukoB (PYHKUMH NpPH pelleHUW YPaBHEHUN M
HepaBeHCTB. Meroa wuHTEpBanoB. M300pakeHue Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pEILICHNI ypaBHEHU!N Y HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwie 3a0auu

[IpuMeHeHHEe MAaTeMaTH4YEeCKUX METOJOB I pPEIICHMUs] COIEP/KaTeNbHbIX 3ajJad U3
pa3nu4HBIX 001aCTe HAYKH U TIPAKTUKH.

HuTepnperanys pe3yipraTa, yueT peajJbHbIX OTPAHUYEHUMN.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuil. PaBHocunbHOCTh ypaBHeHMM. IIpeoOpa3oBanue ypaBHeHH. OCHOBHBIE
IIpUeMbl peleHusl ypaBHeHUH. Pemenue cucreM ypaBHeHuil. Mcnonb3oBanue cBOWCTB U IpauKoOB
(GyHKUMN 1715 pelieHus] ypaBHEHUH 1 HEpaBEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA Y TEOPHUS BEPOSITHOCTEM

DJIeMeHTbI KOMOMHATOPUKH
OCHOBHBIE TIOHATHS KOMOMHATOPWUKH. 3aJauyd Ha TOJCYET 4YHCIa pa3MelIeHUH,
NepeCcTaHoOBOK, coueTaHuil. Pemenue 3amad Ha nepebop BapuaHToB. Popmyna GuHOMa HbroToHa.
CaoiicTBa OMHOMUHAJIBHBIX KO3 dumenToB. Tpeyronbauk Ilackans.

DJIeMeHThI TeOpUHU BepPOSITHOCTEH
CoOpbITHE, BEpOATHOCTH COOBITHSI, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH.

JIeMEHTBI MaTEeMATHYECKON CTATHCTHKH

[IpencraBienue JaHHBIX (TAOJIULBI, TUATpaMMBbl, TpapUKH).

Ilpakmuueckue 3anamus

HcTtopust pa3BuTuUs KOMOMHATOPUKH, TEOPUM BEPOSITHOCTEH M CTAaTHUCTUKM M HMX pOJb B
pa3nuyHBIX cdepax uYeNoBeUECKOW JKM3HeAeaTenbHOCTH. [IpaBuna komOuHaTopuku. Pemenue
KOMOMHATOPHBIX 33Aa4. Pa3menenus, couetanus 1 nepectaHoBku. bunom HpioToHa U TpeyroiabHUK
[Tackaus. [Ipukinansbie 3aga4u.

Kitaccnueckoe ormnpeneneHue BEPOSTHOCTH, CBOWCTBA BEPOSTHOCTEHM, TeopemMa O CyMMeE
BepoATHOCTEW. Brpluucnenune BepositHocTed. Ilpuxnannelie 3amaun. IlpeacraBieHue YHMCIOBBIX
nanHbIX. [IpukinanHbie 3a1a4n.

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonokeHue IBYX MpsAMBIX B npocTpaHcTBe. [lapamnenbHocTh mnpsAMoN u
mwiockoctu. [lapamiensHocTh  1IOCKOCTEW. [lepneHAMKYISIPHOCTH MPSIMOM W TIJIOCKOCTH.
IlepneHuKynsp ¥ HAKJIOHHAs. YTOJ MEXAY IPSAMOM U IUIOCKOCTBIO. JIByrpaHHBIM Yroi. Yroi
MEXy IITOCKOCTAMU. [lepnenauKyIsipHOCTh ABYX IJIOCKOCTEM.

['eomerpuueckre npeodOpa3oBaHMs IMPOCTPAHCTBA: MApPaAJUICTIbHBIA MEpeHOC, CHUMMETpUs
OTHOCHUTEJBHO MIOCKOCTH.

[TapannensHoe nmpoekTHpoBanue. M300paxkeHue NpoCTpaHCTBEHHBIX QUTYP.



MHOrorpaHHUKHU

Bepuunsl, pebpa, rpaH MHOTOTpaHHUKA.

[Tpusma. Ilpsimast npusma. [IpaBunbaas npusma. [apamienenunen. Kyo.

[Tupamupa. [TpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTpun B KyOe, B mapajuiesienuIieie, B MpU3Me U MUpaMuie.

Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBienre o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TeTpadpe, Kyde, OKTa’ape, JOJAeKadIpe u
HUKOCAdIpe).

TeJia 1 MOBEPXHOCTH BpallleHUA
[umuaap u kKoHyc. YceueHHBIH KOHyc. OcHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CEUeHUS U CEYCHUS, MapalIeIbHbIE OCHOBAHHUIO.
lap u cepa, ux ceuenus. KacarenpHas miockocTs K cepe.

N3mepeHus B reoMeTpun
O6bem u ero uzmepenue. uterpanshas popmyna oobema.
dopmyiiel 00beMa Kyba, MPSAMOYTOJIBLHOTO MapajlieenuIe1a, TPU3MBbIL, IUIHHApPa. DopMyIibl
o0beMa MUpaMuzbl U KOoHyca. DOpMyIIbl TUIOIIAAN TTOBEPXHOCTEH IWIMHAPA U KOHyca. DopMyiibl
o0beMa Imapa u Imiomanu cepsl.
[Tomo6ue Ten. OTHOMIEHUS TUIOIMIAICH TOBEPXHOCTEH U 00BEMOB MOAO0HBIX TEII.

KoopanHaTtel 1 BEeKTOPHI

[IpsamoyronbHas (AekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMyna paccTOSTHHS
MEXy IByMsl TOUKaMU. Y paBHEHUS ChHepHl.

Bektopsl. Monyne BekTopa. PaBeHCTBO BEKTOpoB. CJ0KEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. PasnoxkeHne BEKTOpa MO HANpaBICHUSAM. YTOJI MEXIY IBYMs BEKTOPAMM.
IIpoekuust BexkTopa Ha ock. KoopanHaTel BekTopa. CKalsspHOE IPOU3BEACHNUE BEKTOPOB.

Hcnonbs3oBaHne KOOPAMHAT M BEKTOPOB IIPH PEIICHHMM MAaTEMaTUYECKMX M IPHUKIAJIHBIX
3a/1ay.

Ilpakmuueckue 3anamus

IIpu3Haky B3aUMHOIO pPAacCIOJIOKEHUSA IMPSAMBIX. YTOJI MEXAYy IpsAMbIMU. B3aumHoe
PAaCIIOJIOKEHUE MPSAMBIX U IIIOCKOCTEN. [lepneHauKynsp U HakJIOHHAs K IUIOCKOCTH. YTOJI MEXIY
IPsAIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM PacCIOJIOKEHUU IPSIMOM MU IIIOCKOCTH. Teopema o
Tpex MEePIEeHINKYIIpax.

IIpu3Haku M CBOMCTBA MNapajUIeIbHBIX U NEPHEHAUKYJSAPHBIX IUIOCKOCTEeH. PaccrosHue ot
TOYKHA JO0 IUIOCKOCTH, OT MPSAMON A0 IUIOCKOCTH, PACCTOSHHE MEXKIY IUIOCKOCTAMH, MEKIY
CKPEIMBAIOINMUCS TPSIMBIMU, MEXKIY MTPOU3BOJIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.

[TapajuiepHOE  NPOCKTUPOBAaHWE M €r0  CBOMCTBA.  B3auMMHOE  pacmoyIOKEHHUE
MIPOCTPAHCTBEHHBIX (QUTYD.

Paznuunble  Buabl  MHOrorpaHHukoB. Mx — m3ob0paxenus.  CedeHus, pa3BepTKH
MHOTOrpaHHuKkoB. Ilnomane moBepxHocTh. Bunabl cummerpuil B mpoctpaHcTBe. CHUMMETpHs Tel
BpallleHUs] 1 MHOTOIPaHHUKOB. Brruncienue miomaneit 1 00beMoB.

Bekropel. [lelictBua ¢ BekTopamu. JlekapToBa cucTeMa KOOpPJIWHAT B MPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, cepbl, MIOCKOCTH. PaccTosHne Mexay Toukamu. [leiicTBus ¢ BEKTOpaMu,
3aIaHHBIMHA KOOpanHaTaMu. CKalasipHOE IMPOM3BEECHNE BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMON U
IIJIOCKOCTH. Mcronb30BaHne BEKTOPOB MIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUH.

Jng BHeayIMTOPHBIX 3aHATHM CTyJEHTaM Hapsay ¢ pEUNICHHEM 3aJad4 U BbIIOJHEHUS
MPAKTUYECKUX 33JJaHUN MOXKHO TNPEIJIOKHUTh TEMBbl UCCIIEAOBATEIbCKUX U pedepaTUBHBIX padoT, B
KOTOpPBIX BMECTO CEpPUH OTHENBHBIX MEIKHX 3a7a4 W YNPAKHCHUM IPEAJIararoTcs CHOKETHBIC
3ajaHus, TpeOyIoIue UINTEIBHOW padOThl B paMKax OHON MaTeMaTHYeCKOW CHUTyalluu. DTU TEMBI
MOTYT OBITh KaK MHIUBUAYAJIbHBIMHU 33JAHUAMH, TAK U TPYNIIOBBIMU JUIsl COBMECTHOTO BBIITOJIHEHHS
HCCIIEN0BaHUS.



[Tpu peanuszanuu coaepxkanus o0meo0pa3oBaTeNIbHON YIeOHON AUCIUILTIHBI «MaTeMaTHKa
B mpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C IMOIYyYCHUEM
cpennero obmiero obpasoBanus (I[IIICC3) makcumanbHas ydeOHas Harpy3ka OOYYarOUIMXCS II0
cnenuanbHocTsiM  CIIO  ecrecTBeHHOHAay4HOro mpoduis, cocTaBiser —3/2 yaca, M3 HHUX
aymuTopHas (oOs3aTenbHas) ydeOHash Harpyska oOydarommxcs — 256 d9acoB, BKJIOYAsl JICKIIUU
(ypoku) —78 yacoB, nmpakTH4ecKue 3aHATUA —178 dacoB, BHEayIUTOpPHAs CaMOCTOSTENIbHas padboTa

cTyneHToB — 116 gacos.

TEMATHYECKOE INTAHUPOBAHHUE

Buj y4yeOHoii padboThI O0BeM yacoB
MakcumaabHas yyeOHas Harpy3ka (scero) 372
AyauTtopHas yuyeOHasi padora (Bcero) 256
B TOM YHCIJIE:
JIEKLIUOHHBIE 3aHATUS 78
MIPaKTUYECKHE 3aHITHSI 178

na60paT0pHLIe 3aHATHA -

KypCOBOM MpoeKT (padoTa) (ecau mpeaycCMOTPEHO) -

Bueaynuropnasi (camocTosiTe/IbHAsA) padoTa 116

B TOM YHCJIC:

camocTosITeNbHasl padoTa HaJl KypCOBBIM IIPOEKTOM (paboToii) (ecu

MIPETYCMOTPEHO)

MHbIE (OPMBI CAMOCTOSITETLHON pabOTHI (MIPH UX HATUYHH) -

KoncyabTanumn -

HpOMe)KyTO‘{Haﬂ arrecranuda B (1)0pMe IK3AMEH

XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB JEATEJIBHOCTU CTYJAEHTOB

Coaepixanue o0yueHHust

XapakTepucTHKA OCHOBHBIX BH/I0B /IeSITEJIbHOCTH CTY€HTOB
(Ha ypoBHe Y4eOHBIX 1eiCTBHI)

BBenenne

O3HakoMJIEeHME C POJBI0 MaTeMaTHKHM B HayKe, TEXHHUKE,
SKOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJOTHSIX M MPAKTHYECKON
JIeSITEILHOCTH.

O3HakoMJIEHHE C LIEJIAMH U 33Jja4aMi U3yYEHUs MATEMATUKU TTPU
ocBoennu crnenuansHocTe CITO

AJITEBPA

Pa3Burne mousiTus
0 YHucJIe

Brinonnenue apudmernueckux AeHCTBUN HaJl YUCIIaMU, coueTast
YCTHBIE U TUCbMEHHBIE IPUEMBI.

Haxoxxaenne npuOInKeHHbIX 3HAYCHUH BEIUYHH U
MOTPEIIHOCTEH BHIYUCICHUH (aOCOIIOTHONW U OTHOCUTEIBHOMN);
CPaBHEHHE YHCIIOBBIX BBIPAXKECHUM.

Haxoxnaenue ommn6ok B mpeoOpa3zoBaHUsIX U BBIUMCICHUSIX
(OTHOCHUTCS KO BCEM IYHKTaM IPOrpaMMBbl)

Kopnu, crenenu, Jjora-
pudmMbI

O3HakoMJIEHME C TMOHATHEM KOPHS N-U CTENEHH, CBOMCTBAMH
paZvKaJIoB U MpaBUIaMHU CPAaBHEHUS KOPHEH.

DopMyJIUPOBAHUE OMNPENEICHUSI KOPHS M CBOWCTB KOPHEH.
Bbluncnenne U cpaBHEHUE KOPHEW, BBINIOJIHEHUE MPUKUAKU
3HAYEHUS KOPHS.

[IpeoOpa3oBanue YUCIOBBIX ¥  OYKBEHHBIX  BBIpOKEHUH,
COJIEpKalINX PaJUKAaJIbI.




Beimonnenue pacderoB no QGopmyinam, coaepiKaliuM pajnuKabl,
OCYILECTBIISAS HEOOXOIUMBIE ITOACTAaHOBKH U IIPe00pa30BaHUsL.
OnpeneneHne paBHOCWIBHOCTH BBIPDAKEHUN C PaJUKAIaAMHU.
Pewenne nppaiuoOHaIbHBIX YPaBHEHUMN.

O3HakoOMJIEHHE C IIOHATHEM CTEINEHH C JIEHCTBUTEIbHBIM
[TOKa3aTeJeM.

Haxoxnenue 3HAYEHHH CTEIEHH, HCIIOJIB3YS npu
HEOOXOIMMOCTH

UHCTPYMEHTAJIBHBIE CPENCTBA.

3anuceiBaHUEe KOPHS N-M CTENEHHW B BUJAE CTENEHU C JPOOHBIM

IoKa3aTeseM U Ha0O00opoT.

@opMyIMpOBaHUE CBOWCTB CTENECHEH. BpluncieHne cTeneHen ¢

palMOHAIBHBIM I10KA3aTEJIEM, BBIIIOJIHEHUE NPUKUIKA 3HAYCHUS

CTEIICHU, CPABHEHHUE CTEIICHEM.

[IpeoOpa3oBaHue YUCIOBBIX H

COoJlepKaIMX  CTEIICHH,

[I0Ka3aTeJIbHBIX YPABHEHUM.
O3HakoOMJIEHHE ¢ IPUMEHEHUEM KOpHEN U CTEleHel pu
BBIYHCIICHUM CPEIHUX, IETICHUH OTPE3Ka B «30JI0TOM CEYECHHUMY.
Pemrenne npukitagHbIX 3a/1a4 Ha CJII0XKHBIE POLICHTHI

OYKBEHHBIX
IIPUMEHSAT  CBOWCTBA.

BBIPAYKCHU,
Pemenue

IIpeodpa3zoBanue
ajiredpanyecKux
BbIpasKeHn i

Brinmonnenue npeoOpa3oBaHuil BbIpa)KEHUH, IPUMEHEHHE

(dhopMyII, CBSI3aHHBIX CO CBOWCTBAMH CTEIICHEH U JIOTapU(MOB.
Onpenenenue 001acTH JOMYCTUMBIX 3HAYSHUN
aorapuMuueckoro BelpaxeHus. Pemenue norapupmMuaeckux
ypaBHEHUH

OCHOBBI TPUTOHOMETPUUA

OcHOBHBIC TOHATHUSA

N3ydeHue pauaHHOr0 METO/la U3MEPEHMSI YTJIOB BPALICHUS U UX
CBSI3U C IpaaycHON Mepoil. M3o00pakeHue yrioB BpalleHHs Ha
OKPY)KHOCTH,  COOTHECEHME  BEIMYMHBI yrjga C  €ro
PacroI0KEHUEM.

dopMyIMpOBaHUE ONpPEAETCHUN TPUTOHOMETPUUECKUX (DPYHKIUN
JUIs  yIJIOB TIOBOPOTa M OCTPBIX YIVIOB  INPSMOYIOJBHOTO
TPEYTroJbHUKA U OOBSICHEHHE UX B3aUMOCBSI3H.

OcHoBHBIE IIpumeHeHnEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IS
TPUITOHOMETpPHUYECKHE BBIYHCIICHUS 3HAUEHUH TPUTOHOMETPUUYECKUX (PYHKIMH 1O OJHON
TOKAECTBA 13 HUX.
IIpeoOpasoBanus N3ydyeHnne OCHOBHBIX (HOpMYN TPUTOHOMETpUH: (HOPMYIIbI
MPOCTEHINX CIIOXKEHMUS,
TPUTOHOMETPUYECKUX YABOEHUS, TNpeoOpa3oBaHUS CYMMbl TPUTOHOMETPHUECKHUX
BbIPasKeHUH GbyHKIMN
B IPOU3BE/IEHNE U MPOU3BEJIEHUS B CyMMY U NpPHUMEHEHHUE NpU
BBIYHCIICHUM 3HAYEHHUS TPUTOHOMETPUYECKOIO BBIPAKEHUS U
YIPOILEHUS €rO0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY’KHOCTHU M IPUMEHEHHE UX JIJIsl BBIBOJA (OPMYJI MPUBEICHHUSI.
IIpocreiimme Pemenne mno QopMmynraMm M TPUTOHOMETPUYECKOMY KpYTy
TPUTOHOMETPUYeCKHe MPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUH.
YPABHEHHSA U [Tpumenenne oOIIMX METOIOB pEIICHUS] ypaBHEHUH (IpUBEICHHE
HEPaBeHCTBA K JINHEHHOMY, KBaJIpaTHOMY, METOJ Pa3JIOKCHHs HA MHOXHUTEIIH,

3a MEHbl IIEPEMEHHOH) MpU PEIIEHUHU TPUTOHOMETPUUECKUX
YpaBHEHUH.
YMeHue oTMedaTh Ha KPyre peleHus MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB




APKCHHYC, aPKKOCHHYC,
APKTAHTE€HC YUCJIa

O3HakoOMIIeHHE C IOHATHEM OOpAaTHBIX TPUTOHOMETPUYECKHX
(GyHKIHH.
H3yyeHue onpeneneHuii apkCHHyca, apKKOCUHYCa, apKTaHI'€HCa
qucna, GopmMynupoBaHUE UX, N300pakeHHE Ha eANHUYHON
OKPY’KHOCTH, IPUMEHEHHE IPU PELICHUU YPaBHEHUI

®YHKIINU, UX CBOMCTBA Y TPA®UKH

DyHKIHH.
IHonsiTue o
HeNpepbIBHOCTH
byHkun

O3HakomJieHME C  TIOHSATHEM  IIEPEeMEHHOW, MpHUMepaMu
3aBUCHMOCTEH MEXIY ITEPEMEHHBIMH.
OsnakomyieHME€ C  IOHATHEM  TIpaduka,  ompeneneHue

MPUHAICKHOCTH TOYKH rpaguky QyHkuuu. OmnpeneieHue Io
dbopMynie mpocTeimiell 3aBUCUMOCTH, BUJa e€ rpaduka.
Bripaxxenue o gopmyiie ogHOM MepeMEeHHON Yepe3 Apyrue.
Os3nakomiieHne ¢ ormpeneneHueM (QyHKIuM, (GopMynupoBaHue
ero.

Haxoxnenune obmactu onpeaesieHus U 001acTH 3HAYCHHH

byHKIMH.

CpoiicTBa QpyHKIHM.
I'padpuueckan
HHTepNpeTanus.
IIpumepnl
(pYHKUIMOHAIBHBIX
3aBHCHMOCTEil B
peaJIbHBIX NpoLueccax u
SIBJICHHAX.

O3HakomIIeHHE ¢ TpUMepaMu (YHKIIMOHAIBHBIX 3aBHCUMOCTEH B
pEaNIbHBIX MPOLIeccaxX U3 CMEKHBIX TUCIUTUIHH.
O3HaKOMJIEHHE C JIOKA3aTeIbHBIMU PACCYXACHUSIMH HEKOTOPBIX
CBOMCTB IJIMHEHHOM | KBaJpaTUYHOW (PyHKUUN, HpoBeIcHHUE
WCCIEAOBAaHUSl  JIMHEHMHOM,  KYCOYHO-JIMHEHHOH,  JpoOHO-
TUHEHHON U KBaApaTUYHON (YHKIUH, TOCTPOCHUE UX TPadUKOB.
[Toctpoenne u urtenue rpadukoB Qyuknuii. MccnenoBanue
GbyHKIUY.
CocraBnenre BU0B QYHKIUHN 10 JaHHOMY YCIIOBHIO, PELIEHHUE
3a/1a4 Ha DKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKuun

Oo0paTHble pyHKIMHN

N3yuenne noHaTus oOpaTHON (YHKLUH, ONpeieTIeHNne BUIA U
nocrpoeHue rpadurka oopaTHo QyHKINHU, HAXOKICHHUE €€
obacTu onpezaeneHus U oonactu 3HadeHui. [Ipumenenue
CBOMCTB (DYHKIIMI ITPU UCCIIEIOBAHUU YPaBHEHHUM U pellIeHUU
3a/1a4 Ha SKcTpeMyM. O3HaKOMIIEHHE C TIOHATUEM CIIOKHOMN

GyHKIMH.

IHocaenoBaTeJbLHOCTH

O3HakOMJIEHME C TOHATHUEM YMCIOBOW IIOCIIENOBATEIbHOCTH,
crocobaMu ee 3a7jaHusl, BBIYMCIEHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C IOHSATHEM IIPEJIENA MTOCIEN0BATEILHOCTH.
O3HaKOMJIEHHE C BBIYHUCICHHEM CYMMBbI OECKOHEYHOT'O YHCIOBOIO
psila Ha MpUMepe BBIYUCIEHUS CYyMMbI O€CKOHEUHO YObIBaroIIen
F€OMETPUYECKON ITPOTPECCHUH.

Pemienue 3a1a4 Ha mpuMeHeHUe POPMYJIbI CyMMbI 0€CKOHEYHO
yOBIBaIOMIEH TEOMETPUICCKON TTPOTPECCHH.

IIpousBoanas u ee
NnpuMeHeHue

O3HaKOMJIEHHE C TIOHATHEM POU3BOTHOM.

N3yyenne u  QopmynaupoBaHue €€  MEXaHHYECKOro H
rE€OMETPUUECKOT0 CMBICTIA, H3YYEHHE aJrOpuTMa BBIYHCICHUS
MPOU3BOIHOW Ha TIPUMEpPEe BBIUYUCIICHUSI MTHOBEHHOW CKOPOCTH H
YTJI0BOTO KO3 PHIIMEHTa KacaTelIbHOM.

CocraneHue ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

YcBoenue npaBuil JudGepeHIIMpOBaHUs, TAOIUIBI TPOU3BOAHBIX
AJIEMEHTAPHBIX QYHKIHUHA, TpUMEHEeHHE I auddepeHIInpoBaHUs
(GyHKIMH, COCTaBICHUS ypaBHEHHS KacaTeIbHOM.

N3yuenne TeopeM O CBSI3W CBOWMCTB (PYHKIIMHM M TIPOU3BOJIHOM,
¢dopmynupoBka wux. IlpoBeneHue ¢ TMOMOIIBIO MPOU3BOTHOMN
rccaeaoBaHus QYHKINH, 3a1aHHON (HOPMYIIOi.




VYcraHoBneHHE CBSI3M CBOMCTB (DYHKIIMM W TPOU3BOJHON IO HMX
rpadukam.

[IpumeHeHne MPOU3BOIHOMN /ISl PEIICHHUs 3a/1a4 HAa HAX0XICHUE
HanOOJIBIIEr0, HAUMEHBILIETO 3HAUYCHHS U Ha HAXOXK/JICHHUE
JKCTpeMyMa

IlepBooGpa3nasn
U HHTerpall

O3HakoMJIEHHE C MOHIATHEM MHTETpajia U MepBOOOPaA3HOM.
W3yyeHne mnpaBuia BBIYMCICHHUS MNEPBOOOPA3HOW U TEOPEMBI
Hprorona—JleitOnuna.

Pemenne 3amay Ha CBsSI3b HEPBOOOPA3HOW M €€ IMPOM3BOIHOM,
BBIUMCIICHUE [TEPBOOOPA3HON ISt JAaHHOM (DYHKIIHH.

Pemenne 3a1a4 Ha MpUMEHEHHE MHTETPajIa JJIsl BRIYUCICHHUS
(U3NYECKUX BETUYMH M TUIOIIACH.

CreneHHble,
NoKa3aTeJibHbIC,
JorapupmMuuyeckue u
TPUTOHOMETPHYECKHE
(pynxuum.
OopatHble
TPUTOHOMETPHYECKHE
byHkunn

Brruucnenue 3HaueHnii GyHKIMN 10 3HAYEHUIO apTyMEHTa.
OmnpezeneHue MoOJIOXKEHUS TOUKU Ha rpaduke Mo ee KoopJuHAaTaM
1 Ha00OpOT.

Hcnonb3oBanue CBOMCTB (YHKIMH i1 CpaBHEHMsS 3HAYEHUH
CTeTeHe| u Jorapu(Mos.
IToctpoenune rpagpukoB
GbyHKIUH.

Pemenune mnoka3aTenpHbIX W JIOrapu(MUYECKUX YpaBHEHUM H
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMaM.

O3HakOMJIEHHME C TIOHATHUEM HENPEPHIBHOW IEPUOIUUYECKON
¢byHkuuu, (GopMyJIMpOBaHHE CBOMCTB CHHYyca M KOCHHYCa,
MOCTPOEHUE UX TPa(UKOB.

O3HakoMJIeHME C TIOHATHEM TapMOHUYECKHUX KoJeOaHuH u
MpUMepaMu TapMOHUYECKUX KOJIEOaHUM JIJIsl ONUCAaHUS IPOLIECCOB
B (PM3HKE U IPYTUX 00JacTAX 3HAHMUS.
O3HakOMJIEHHME C TOHATHEM  pa3pbIBHOM
¢byHKIUY,

(hopMyJIpoBaHHE CBOWCTB TAHI'€HCAa U KOTAaHTE€HCA, MOCTPOCHUE
nux

rpaduKoB.

[IpumeHeHue CcBONCTB (YHKUMH Ui CpaBHEHHs 3HAYCHHUH
TPUTOHOMETPUUECKUX (YHKIUH, pElIeHUs] TPUTOHOMETPUUYECKUX
YPaBHEHHUH.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKITHMA
U OIpeesieHue Mo rpaukaM UxX CBOMCTB.

Brinonnenue npeoOpa3oBanus rpaguKoB

CTCIICHHBIX u J'IOFapI/I(bMI/I‘leCKI/IX

MEPUOINYECKOMN

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHU

HepaBeHncTBa U cucTeMbl
HEPABECHCTB C IBYMH
nepeMeHHbIMH

O3HaKOMJICHUE C MPOCTEHIITMIMU CBEJIEHUSIMH O KOPHSIX
anreOpandecKux ypaBHEHUM, TOHATUSIMH UCCIEIOBAHUS
YPaBHEHUI U CHCTEM YPABHEHHIA.

N3yuenne Teopun paBHOCWIBHOCTH YPaBHEHUN U €€ TPUMEHEHUSI.
[ToBTOpEHME 3anKCH pelIeHUs CTAHIAPTHBIX YPaBHEHUMN, IPUEMOB
npeoOpa3oBaHus ypaBHEHUH HJs CBEIEHUS K CTaHIAPTHOMY
YPaBHEHHUIO.

Pemenne parroHanbHBIX, UPPAIMOHAIBHBIX, MMOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonws3oBanne CBOWCTB W TpaduKOB (PYHKIUH IS pelIeHUs
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX MPUEMOB PEIICHUS CUCTEM.
Pemenue ypaBHeHH ¢ TPUMEHEHHEM BCEX MPUEMOB (Pa3JI0KEHHUS




Ha MHOJXUTENH, BBEICHUS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
rpaguIecKoro METO/1a).

Pemienne cuctem ypaBHEHHMI C TNPUMEHEHHEM Pa3lIUYHBIX
CHoc000B.

O3HakomJieHHE C OOIIMMHU BOIPOCAMH PEIICHHS HEPABEHCTB U
WCIOJb30BaHUE CBOMCTB M TpaduKOB (DYHKIUH TpU pelIeHUuU
HEPaBEHCTB.

Pemienne HepaBeHCTB M CHCTEM HEPAaBEHCTB C MPUMEHEHHEM
Pa3IUYHBIX CITIOCOOOB.

[IpuMeHeHne MaTeMaTUYECKUX METOJOB JJI pELICHUS
coJiepKaTeNIbHBIX 3aJ1a4 U3 Pa3IUYHbIX 00JacTel HAYKH U
npakTUKu. IHTEpnpeTnpoBaHue pe3ybTaToB ¢ yUETOM PEAIbHBIX
OTpPaHUYCHUMN.

3JEMEHTHI KOMBUHATOPUKH, TEOPUHM BEPOATHOCTEN U CTATUCTHKHA

OcHOBHBIE TOHATHS
KOMOUHATOPUKH

N3yuenune npaBuiia KOMOMHATOPUKH M IPUMEHEHHUE NPU PELICHUU
KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a7ay METOAOM Iepebopa M IO
[IpaBUILy YMHOXKEHHUS.

O3HakoMJIEeHHE C MOHATHSAMU KOMOWHATOPUKH: Pa3MELICHUSMHU,
COYETAaHUSIMH, TEPEeCTaHOBKaMU ©  (opMmynamu UL HX
BBIUUCIICHHSL.

OObsicHeHHe U TnpuMeHeHue (opMya I BBIYUCIECHUSA
pa3MelleHH, NepecTaHOBOK U COYETAaHU MPH PEeLICHUH 3ajiau.
Oznakomienue ¢ 6uaoMoM HeroToHa u TpeyronpsHukoM Ilackans.
Pemenne npakTudeckux 3a1a4 ¢ UCIOJIb30BaHUEM NIOHATUN U
MpaBWJI KOMOMHATOPHKH.

DJIEeMEeHThI TeOpHH
BepPOSITHOCTE

N3yueHne KIIaCCHYECKOrO OIpPEACIICHUs] BEPOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.

PaccMmoTrpenue npumMepoB BBIYUCIICHHUS BEPOATHOCTEN. Pemenue
3aJ1a4 Ha BBIUMCJIEHHE BEPOSITHOCTEHN COOBITHII.

IIpencrasienne JaHHbIX
(Tadauubl, IMATPAMMBI,

rpaduxu)

O3HakoMJIEHME C TPEICTABIEHUEM YHCIOBBIX JaHHBIX M HX
XapaKTePUCTUKAMHU.

Pemenne npakTudyeckux 3aga4 Ha 00pabOTKY YUCIOBBIX JaHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ MIIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa U TNPUBEIACHHE JOKAa3aTeNbCTB IMPU3HAKOB
B3aMMHOI'O  PpAaCIOJIOKEHUS  MPSAMBIX U IUIOCKOCTEH.
PacroznaBanue Ha ueprexax M MOJENSAX Pa3IMYHBIX CIy4aeB
B3aMMHOI'O  pAcCHOJIOKEHUS  MNpSAMBIX U IUIOCKOCTEH,
apryMEHTUpOBaHUE  CBOMX  cyxaeHud. DopmynnpoBaHue
ONpEAENEHUN, TPU3HAKOB U CBOMCTB HapajUICNbHBIX MU
MEPHEeHIUKYJISAPHBIX IUIOCKOCTEH, JBYTpaHHBIX M JIMHEHHBIX
YTJIOB.

BrinosnHeHne NOCTPOEHUS YIJIOB MEXAY NPSAMBIMHU, IPIMON U

IUIOCKOCTBIO,  MEXKIY IUIOCKOCTSIMM IO  ONHCAaHUIO U

pacro3HaBaHUE UX HAa MOJECIIAX.

[IpuMeHeHne NpU3HAKOB U CBOWMCTB PACIIOIOKEHHUS MPSIMBIX U

IJIOCKOCTEN MpU pELICHUH 3a/1a4.

N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE HAa MOJEINAX
MEPHNEHIUKYISIPOB M HAKJIOHHBIX K IUIOCKOCTH, MpPSIMBIX,
MapajuIebHbIX  IUIOCKOCTEH, YIJOB  MEXKIYy NOpsIMOM U




IUIOCKOCTBIO M1 0OOCHOBAaHUE ITOCTPOEHHUS.

Pemenne 3agay Ha BBIYMCIIEHUE TEOMETPUYECKHX BEJIUYMH.
OnuceiBaHUE PACCTOSIHUSA OT TOYKH JI0 IUIOCKOCTH, OT MpPSIMON
10 IUIOCKOCTH, MEXTY IUIOCKOCTSIMH, MEXTy
CKPELIMBAIOIMMUCS ~ NPSAMBIMH, MEXAY IPOU3BOJIEHBIMU
¢burypamu B IpOCTPaHCTBE.

@dopMmynupoBaHHMEe U JOKa3bIBAaHHME OCHOBHBIX TEOpEM O
paccTosHUAX (TEOPEM CYILECTBOBAHMSI, CBOMCTBA).

N300paxxeHne Ha dYeprekax M MOJENAX PACCTOSHUS U
000CHOBaHUE

cBoUX cyxzaeHuil. OmpeneneHue U BbIUUCIEHHE PACCTOSHUM B
npoctpanctse. [Ipumenenne GopMyn U TeopeM MIIAHUMETPUH IS
peleHus 3a1au.

O3HaKOMJIEHHE C TOHSATHEM MapajUIeIbHOTO NMPOEKTUPOBAHUS U
ero cpoicTBamMu. @DOpMyIUpOBaHHE TEOpPEMbl O ILIOLIAU
OpPTOTOHAJILHOM MPOEKIIMY MHOTOYTI'OJIbHUKA.

[Ipumenenue Teopuum uis OOOCHOBAHMS IOCTPOCHUH U
BBIYMCIICHUM.

ApryMeHTHpOBaHHE CBOUX CYXAECHUH O B3aUMHOM PaCIOI0KEHUU
MPOCTPAHCTBEHHBIX (PHUTYD.

MHOTrOrpaHHUKH

Onucanue " XapaKTepUCTHKA Pa3JINYHbIX BUJIOB
MHOT'OTPaHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOIPaHHUKOB U BBIIIOJHEHHE IMOCTPOCHUS Ha
M300pakeHUSIX U MOJICIISIX MHOTOTPAaHHHUKOB.
Boruncnenne  IMHEMHBIX JJIEMEHTOB W YIJIOB B
MIPOCTPAHCTBEHHBIX
KOHUrypanusx, apryMeHTUPOBAaHUE CBOUX CYKICHUH.
XapakTepucTuka U U300paKeHHe  CEYEHMs, pa3BEPTKU
MHOTOTPaHHUKOB, BBIYMCIICHUE TUIOIIAAEH TOBEPXHOCTEH.
[TocTpoenue mpocTelux cedyeHud Kyba, IPU3MBI, NMHUPAMUJIBIL.
[IpumeHeHue (akToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakOoMJIEeHHE C BHMJAaMU CHMMETPUM B TPOCTPAHCTBE,
(dopMynMpoBaHUE ONpEIeNeHUH M CBOMCTB. XapaKTepHCTUKa
CUMMETPUU TeJl BpallleH!s: U MHOTOTPAaHHUKOB.
IIpumeHeHne CBOMCTB CHMMETPHH NIPU PELIEHUH 3a/1a4.
Hcnonb3oBaHne NpHOOpPETEHHBIX 3HAHUN JJI MCCIEAOBAaHUSA U
MOJIETMPOBAHUS HECIIOKHBIX 33]1a4.
N3006pakeHne OCHOBHBIX MHOTOI'PAHHUKOB U BBIIOJIHEHHE
PUCYHKOB I10 YCJIOBHSIM 3a/1a4.

Tesa 1 mMOBEpXHOCTH
BpalleHHsA

O3HakOMJIEHHE C BHUJAMU Tell BpalleHus, GopMyIupoBaHUE UX
OIIPEJIEJICHUN U CBOMCTB.

@DopMyIHpOBaHUE TEOPEM O CEUYEHHUH IIapa IUJIOCKOCThIO H
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pa’keHue TeJl BpAllEeHUs, UX pa3BEpTKHU,
CEUEHUS.

Pemenne 3amau Ha MOCTPOCHHME CEUEHUM, BBIYMCICHHE JIMH,
paccrosiHui, yrioB, momaneil. [IpoBeneHne poka3aTeNbHBIX
pacCyXIEeHHI PHU PEIICHUH 3a/1a4.

IIpuMeHeHHEe CBOMCTB CUMMETPHUM IIPU PEIICHUM 3aJay Ha Tella
BpalleHHsI, KOMOUHAIUIO Tell.

N300pakeHre OCHOBHBIX KPYTJIBIX TENl M BBHINOJIHEHHE PUCYHKA
1o
YCJIOBUIO 33JIa4H.




N3mepenust B reomerpun | O3HaKOMJIEHHE C IOHATUSAMU IUIOMIAIU U 00bEMa, aKCHOMaMHU

U CBOMCTBaMH.

Pemenne 3amad Ha BbIUKCICHHE IUIOLIaAEH IUIOCKUX (Uryp c
MPUMEHCHHEM COOTBETCTBYIOIIUX (GopMyn H  (PakToB U3
IJIAHUMETPUH.

N3ydyeHue teopeM O BBIYUCIEHHU OOBEMOB MPOCTPAHCTBEHHBIX
TeJN, pelIeHHe 3aJady Ha MpuMeHeHue GOpMyN BBIYUCICHUS
00BEMOB.

N3yuenue dopmya I BBIUMCICHUS TUIOMIAACH IMOBEPXHOCTEH
MHOT'OTPAaHHUKOB U TE€J BPAILLCHHUS.

O3HaKOMJIEHHE C METOJOM BBIYMCIICHUS ILUIOMIAAN MOBEPXHOCTU
cdepsl.

Pemenue 3a1a4 Ha BEIYMCIICHHE IJIOMIA/ICH TOBEPXHOCTU
IIPOCTPAHCTBEHHBIX TEJI.

Koopaunartel 1 BekTopbl | O3HakOMJIGHHE C TOHATHEM BekTopa. M3yuenme nexaproBoi
CUCTEMBI KOOPJHMHAT B MPOCTPAHCTBE, ITIOCTPOCHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEHM, HaXO0XKIEHUE KOOpIUHAT
Touek. HaxoxaeHne ypaBHEHHI OKPY>KHOCTH, CEPHI, MIOCKOCTH.
Brruncnenue paccToSHUNA MeXy TOUKaMU.

N3yueHne CBOWCTB BEKTOPHBIX BEJIMYMH, IMPABWI Pa3JIOKECHUS
BEK-

TOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUI HAXOXKICHUA
KOOpAMHAT BEKTOpa B IIPOCTPAHCTBE, IpaBWJ JEHCTBUU C
BEKTOpPAaMH, 3a/JaHHBIMA KOOPJAMHATAMM.

IIpuMeHeHHEe TeOpuUM IIpU pPEUICHUH 3a1ad Ha JEUCTBUS C
BEKTOPAMH.

N3yueHne CKaasipHOrO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUs MNPAMOW M IUIOCKOCTH. lIpumenenme teopunm npu
pELICHUY 3a/1a4 Ha JEHCTBUA C BEKTOPaMU, KOOPIAUHATHBINA METO/,
IIPUMEHEHHE

BEKTOPOB JUIS BBIUMCIICHUS BEJIMYUH YITIOB U PACCTOSTHUN.
O3HakoMIIEHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPHH O
B3aMMHOM DPACIIOJI0KEHUH NPAMBIX U IUNIOCKOCTEN C
HCIIOJIb30BAHUEM BEKTOPOB.

YYEBHO-METOAUYECKOE
N MATEPHAJIBHO-TEXHHYECKOE OBECIIEYHEHHE

IPOT'PAMMBI YYEBHOM JUCHUITJIUHBI
MATEMATUKA)»

OcBoeHme TpOrpaMMbl Y4eOHOW TUCHHMILIMHBI «MareMaThkay IpeanojiaraeT Hajludue B
npogeccuoHaIbHON 00pa30BaTENbHOM OpraHu3ally, peaqu3youeil 00pa3oBaTeNbHYI0 MPOrpaMMy
cpennero obmiero oopazoanus B mpenenax ocBoeHust OITOIT CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHus, y4eOHOro KabMHETa, B KOTOPOM HMEETCS] BO3MOKHOCTh 00€CHeuuTh 00ydYaromuMes
CBOOOHBIN ocTyn B IHTEpHET BO BpeMsi y4eOHOTO 3aHATHS U TIEPHOJ] BHEYYEOHOM NEesITeTHHOCTH.

[Tomemenne kaOWHETa JOJDKHO YIOBIETBOPATH TpeboBaHusM CaHUTApHO-IMUAECMHO-
noruyeckux mnpaBuwsl U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u OBITH OCHAILIEHO THUIIOBBIM
o0opynoBaHUEM, YyKa3aHHBIM B HACTOSANIMX TPEOOBAaHUSX, B TOM YHUCIE CIEIUATH3UPOBAHHON
y4eOHOW MeOenbl0 M CpPEACTBaMU OOYYEHHUS, TOCTATOYHBIMHU ISl BBIMOJHEHUS TPeOOBaHUHN K
YPOBHIO MOJATOTOBKH 00YYaIOIIHXCSI.

B kabunere n0mMKHO OBITH MYJBTHUMEIMHHOE OOOpPYAOBaHHUE, IOCPEICTBOM KOTOPOTO
y4aCcTHUKUA 00pa3oBaTEeNbHOTO TpoIlecca MOTYT MPOCMATPUBATH BU3YAIbHYIO WH(GOPMAIUIO TI0
MaTeMaTHKe, CO3[1aBaTh MPE3eHTALNU, BUACOMaTepUalbl, HHbIE TOKYMEHTHI.



B cocraB yueOHO-METOANMYECKOrO M MaTepUaIbHO-TEXHUYECKOTO 00ECIeYeHUs] MPOrpaMMBbl
y4eOHOU JUCIHUILTUHBI «MaTeMaTuKay BXOJIAT:

* MHOTO() YHKITMOHAJIbHBIA KOMIUIEKC MPENo/1aBaTels;

*HaMISAIHbIE TIOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOIUIl, IMJIAKATOB, MOPTPETOB BBLIAFOIIUXCS
YUEHBIX-MaTEMaTHKOB H JIp.);

* UH(POPMAIIMOHHO-KOMMYHHUKATHBHBIC CPEICTBA;

*3KpaHHO-3BYKOBBIE OCOONS;

*KOMIUICKT TEXHUYECKOM JTOKYMEHTAllud, B TOM YHCJE MAacrlopTa Ha CpPeACTBa OOy4eHHS,
MHCTPYKLUU IO UX MCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

*OMOIMOTEeUHBIH (HOH/.

*B OuOnuoreunslii (oHA BXOMIAT y4eOHUKH, ydyeOHO-MmeToaudeckue KoMIiuiekTol (YMK),
o0ecrieunBamIIUe OCBOCHHE Y4YeOHOW AMCHMIUIMHBI «MareMaTuka», pPEeKOMEHIOBAHHBIC WIH
JIOTMYIIEHHbIE JUJIS MCHOJb30BaHUS B MPO(ECcCCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3aLUX,
peanu3yonmx 00pa3oBaTeIbHYI0 IPOTPaMMy CPEIHEr0 00IIero 00pa3oBaHMs B MpeAeIax OCBOCHHS
OIIOII CIIO Ha 6a3e 0oCHOBHOTO 0011er0 00pa30BaHUsI.

bubnvroredyHbIit GOH MOXKET OBITH JOIMOJIHEH SHIUKIIONCIUSIMH, CIIPABOYHUKAMH, HAYIHOM,
HAyYHO-TIONYJISIPHOM U IPYTOd JTUTEpaTypor 0 MaTeMaTHKe.

B mpomecce ocBoeHHMsSI MpOrpaMMbl Y4eOHOW ITUCIMIUIMHBI «MareMaThuka» CTYICHTBI
JOJKHBI TIONYYUTh BO3MOKHOCTH JIOCTYIA K AJIEKTPOHHBIM y4eOHBIM MaTepuajaM 10 MaTeMaTHKe,
UMEIOIUMCS B CBOOOJHOM JIOCTyne B ceTh HHTepHET (PJICKTPOHHBIM KHHTAM, MPAKTUKyMam,
Tectam, marepuanam EI'D u ap.

Peanu3amus mporpamMmpl y4eOHOUM JUCIMIUIMHBI TIPEIIIONaraeT HaTMIne y4eOHOro KaOuHeTa
MateMaTuku (YdeOHas ayauTopus AJs TMPOBEICHUS 3aHATHI BCEX BHUAOB, IMPEAYCMOTPEHHBIX
o0pa3oBaTeNbHON MPOTpaMMON, B TOM YHCJIEC TPYIIOBBIX W WHAMBHIYAIBHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U MPOMEXYTOUHOH artectarun) — 401.

[lepeueHb OCHOBHOTO 0OOPYOBaHMS:

PaGouee mecto mpemnoaaBarens;

KomMruiexT uepTeskHOro 000py10BaHus ¥ MPUCIIOCOOIEHUN;

Hab6op nmpo3pauHbIX T€OMETPUYECKUX TE C CEUCHUSIMU;

DKpaHHO-3BYKOBBIE TIOCOOUS;

Harnsoaeie mocoOust (KOMITJIEKThI Y4eOHBIX TaONHII, TIaKaTOB, MOPTPETOB BBIIAIOLIUXCS
YYEHBIX-MaTEMaTHKOB | JIp.);

Jocka knaccHas- 1 mr.

CTon yuyeHU4eCcKuid 2-X MECTHBIN — 15 1T

Ckampsd 2-x MecTHas — 15 wr

Jlocka MarHUTHO-MapkepHas — 1 it

Cryn —2 mr

Crous nucbMeHHbINA — 1 T

Kop3una ans Oymar — 1 mr

Crt0n KOMIBIOTEPHBIN — | T

Tymba — 2 mt

YueOHO-HaTISITHBIE TTOCOOUS

PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHasi iMTEpaTypa

1. AmumoB II.A. u np. Marematuka: anreOpa ¥ Hayala MaTEeMaTHYECKOTO aHaJH3a,
reoMeTpus.Anrebpa W HayaJa MaTeMaTHYeCKOro aHanm3a (0a30BBIM W YrIIyOJICHHBIN
ypoBHH).10—11 knaccel. — M., [Ipocsemienue 2018. 50 3k3.

2. Aranacsu JI. C., byry3zos B. ®., Kagommes C. b. m ap. Maremaruka: anrebpa u
HavajaMaTeMaTuyeckoro axanusa. [eomerpus. ['eomerpus (06a30Bbii W yriryOJIeHHBIH
ypoBHH). 10—11 kmaccel. — M., [Ipocsemienue 2019. 86 sk3.



3. Komsarun FO.M., TkaueBa M.B,®enepoa H.E. u np. Maremaruka: anrebpa u Hadayia Mare-
MaTUYeCKOro aHanmm3a. Anrebpa ¥ Havajla MareMaTHdeckoro aHaim3a (0a30BbId
yriyosieHHbiid ypoBHu). 10 kmacc— M., [Ipocsemenue 2019. 44 k3.

4. Koumarun 10.M., TkaueBa M.B.,deneposa H.E. u np. Martemaruka: anredpa u Hayana mate-
MaTHYeCKOro aHanu3a. Anredpa ¥ Hayajla MareMaTudyeckoro axanuza (0a3oBbId H
yriyonenssiii yposan). 11 kmacc — M., IIpocBemenne 2019. 44 »k3.

I[OHOJ'IHI/ITCJILHLIG HCTOYHHUKH

O6  obOpasoBaHuu B Poccuiickoit ®enepauuu: denep.3akon ot 29.12. 2012 Ne
273-®3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot
02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-
@3, o1 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne
148-®3, ¢ u3m., BHeceHHbIMH DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3 MunuctepcrtBa obpazoBanuss u Hayku P® or 31 gexabps 2015 r. N 1578 "O
BHECEHUU HU3MEHEHUll B ¢eaepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTeIbHBIA CTaHAAPT CPEAHETO
obmiero oOpa3oBaHwsl, YTBEPKICHHBIN MMPUKa3oM MUHUCTEpCTBA 00pa3oBaHus U HayKu Poccuiickoi
®enepanuu ot 17 mas 2012 r. N413"

[Tucemo JlenaprameHnTa rocyaapCTBEHHOM MOJUTHKH B chepe MOArOTOBKH pabounx KaJIpoB U
JIIO MunucrepctBa obpazoBanuss u Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomenpanuu 1o
OpraHU3aIMH TONYYEHHs CpeHEro o0mero oopa3oBaHus B MPEAEIax OCBOCHHS 0Opa30BaTEIbHBIX
MIPOrpaMM CPeHETO MpodecCHOHANTBHOIO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUSs C
ydeToM TpeboBaHui (henepabHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOTydaeMOi
npodeccuu WM CnerualbHOCTH CPEIHETo MPo(hecCHOHATEHOTO 00pa30BaAHUS.

[IpumepHass ocHOBHas oOpa3oBareibHas MporpaMMa CpenHero oOmero oOpa3oBaHuUs,
onoOpeHHass peuieHHeM (enepalbHOTO y4eOHO-METOIUYECKOr0 OOBETUHEHUS IO 00lemMy
oOpazoBanuto (mpoTokos oT 28 utons 2016 r. Ne 2/16-3).

bawmaxose M. U., [[vieanos LI M. MeToanueckoe mocodue uist moarotoBku Kk EI'9.—M., 2017

HNuTepHeT-pecypcnl

=

http://fcior.edu.ru/ (MadopmMaimoHHbie, TPDEHUPOBOYHBIC U KOHTPOJILHBIC

MaTepuabl).
2. http://school-collection.edu.ru/ (Eaunas xoytekuu udpOBBIX 00pa30BaTEIbHBIX

pecypcoB). YuebHoe u3ianue

3. Exponenta.ru http;//www.exponenta.ru Kommanus Softlint. O6pa3oBarenbHblii
MaTeMaTHYeCKUil caiiT. MaTepuabl Ui CTYICHTOB: 33a4M C PEUICHUAMH,

CMPaBOYHUK 110 MATEMATHKE, 3JIEKTPOHHbBIE KOHCY/IbTAIIHH.

I'azera «Marematrka» M3mgarensckoro goma «IlepBoe ceHTssOpss»  http://mat.1septemr.ru
MaremMaTrKa B OTKPBITOM KoJuTe/pke  https://mathematics.ru/

Math.ru. Maremaruka u oopaszoBanue. https://math.ru/

Allmath:ru — Bcs Mmatematuka B ogaoM Mecte  http://www.allmath.ru/

EgWorld: Mup matemaTiueckux ypaBHeHuit http://eqworld.ipmnet.ru/

© oo N O

Bces snemenTapHas MareMaTuKka: CpeiHssS MaTeMaTH4eCKasi HHTEPHET-IITKOJIA.
http://www.bym math.net

10. T'eomerpuueckuii mopran http://www.neive.by.ru

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

12. JIlumakTudeckrue MaTepuaibl o HHPOPMATHKE U MaTEMaTHKE.
http://comp-science.narod.ru
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13. JluckperHas mateMaTHKa: anroputmsl (mpoext ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/
14. EI'D nmo maTeMaTHKE: IIOATOTOBKA K TeCTHpOBaHuio http://www.yztest.ru

15. 3agayHuK U NOATOTOBKH K OJIMMITAAAAM o matematuke http://tasks.ceemat.ru

16. 3aHuMmarenbHast MaTeMaTHUKa — IIKOJILHUKAM (OJUMITHA[IbI, HTPI, KOHKYPCHI TI0
mareMaTrke) http://www.maht-on-line.com

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

18. Marematurueckue 3Tob1 http://www.etudes.ru

19. Marematuka On-line cpaBounast “HGOpPMAIIHS B TOMOIIb CTYACHTY
http://www.manhtm.hl.ru

20. MarematyKa B IOMOIIIb HIKOJIBHUKY M CTYACHTY (TeCThI 110 MaTeMaTHke online)
http://www.mathtest.ru

21. MaremaTuka JiIsl MOCTYIAONMMX B By3bl  http://www.matematika.agava.ru

22. MaremMatuka u nporpammupoBanue http://www.mathhrog.narod.ru

23. MateMaTH4ecKre OJTMMITHAIbI M OJUMITHAIHbIC 3a1aun http://www.zaba.ru

24. Caiit anemenTapHoit Matemaruku Jmurpus [ymmnaa http://www.mathnet.spb.ru

25. Typuup ropooB — MexayHapoaHas MaTeMaTHYeCKas OJIMMITHA/IA IS
IKOJbHUKOB  http://www.turgor.ru

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

27. OtkpoiThiid Oank 3aganuii ®UIIU - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

ONeKmpoHHO-CRPABOUHBLE CUCEMDL:

1. DuleKTpOHHO-0MO/IMOTEYHAs1 cHcTeMa «YHHMBepcuTeTckass OuOamoreka oOHJAWH» — 0a3a
JAHHBIX y4eOHOM, yueOHO-METOIMYEeCKON M HaydyHOM JIMTepaTypbl IO OCHOBHBIM H3y4aeMbIM
mucnuiummHaMm - http://www.biblioclub.ru

2. DJeKTPOHHO-OMOMoTeyHass cucrema «lOpaiiT»: kotekuusa  «JlereHaapHble KHUTH»
u koJutekuusa CIIO — snexTpoHHbIE BepcuM Y4eOHOW M y4eOHO-METOJUYECKOW JUTEpaTyphl -
www.biblio-online.ru

3. Hayunas »jexktponHass 0udamoreka eLIBRARY.RU - s1eKTpOHHBIE BEpCHH POCCHHCKHX
Hay4HO-TEeXHHYECKUX *KypHanoB - http://elibrary.ru

4. Polpred.com O630p CMMU — >1eKTpOHHBIN apXUB MyOJMKalui HHGOPMAreHTCTB (KOJIeKINH:
BHEIIHAS TOProBis, nmonutuka B P u 3a pybexoMm; obOpazoBaHue, Hayka B PD u 3a pydexom) -
http://polpred.com

5. T'ocynapcrBenHasi uHGopmannoHHas cucreMa «HanuoHnanbHast 3JIeKTPOHHAs1 OMOJIHOTEKA
— (QOHJ SJEKTPOHHBIX BEPCUN TMEUAaTHBIX H3JAAHHUM, JIEKTPOHHBIX PECYPCOB, MYJIbTUMETUHHBIX
W3aHui u 1p. - https://H30.pd

6. Daextponnasi Oméamoreka TIY - 0a3a JaHHBIX HAyYHBIX TPYIOB IIPEIOIaBaTeNei-
https://elibrary.tsutmb.ru

OCOBEHHOCTHU OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA IJIA
NHBAJUI0B U JINI C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbSA

OOyueHne UHBAIMJIOB U JIUL C OTPAaHUYSHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI OCYIIECTBIISIETCS B
COOTBETCTBHH C:

[lopsiakoM  oOpraHu3alMd M OCYILECTBJIEHUS  00pa3oBaTeNbHOH  JESATENbHOCTH IO
oOpa3zoBaTelbHBIM  MpOTpaMMaM  CpeaHero  mpodeccuoHanbHOrOo  oOpasoBanus  (IIpukas
MunucrepcTBa oopazoBanus U Hayku PD ot 14.06.2013 Ne464);

MeToauyeckuMl pEeKOMEHJALUMAMUA [0 OpraHu3aluu 00pa30BaTeIbHOro IMpolecca Ul
00y4eHMs HMHBAJIHMIOB M JIML C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbS B 00pa30BaTENbHBIX
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OpraHM3alysaX BbICIIEro oOpa3oBaHMs, B TOM YHCIJIE OCHALIEHHOCTH OOpa30BaTENbHOTO Mpoliecca
(yrBepxkaenst 08.04.2014 r. Ne AK-44/058H);

TpeboBanusiMu K opraHuzanuu 00pa3zoBaTEILHOTO Mpolecca A 00y4eHHs] HHBAIUIOB U JIHII
C OrpaHWYCHHBIMH BO3MOXXHOCTSIMH  3/I0POBbSI B MPOQECCHOHATBHBIX  00pa30BaTEIIbHBIX
OpraHu3aNusaX, B TOM YHCJIE OCHAIICHHOCTH 00pa30BaTeIbHOTO Tpoiiecca (yrBepxacHsl 26.12.2013
Ne 06-24128H).



JIncr BHeceHUsI H3MEHEeHU I

B pabouyro mporpammy mo gucturuiuie «OY .09 «MaremaTuka»
no crnenuanbHocTH «34.02.01— CecTpuHCKOE /1€710» YTBEPXKISHHYIO Ha 3aceqaHuu Kadeapbl
poUIBHONM JOBY30BCKON MOJATOTOBKH.

Howmep Tekcr n3menenus [IpoTokoun 3acexanus Kapeaps

HN3MCHCHUA Ne ‘ Jarta




Ilpunoswcenue 1

Dono ouenounvix cpeocme oucyunaunvt «Mamemamukay

@oHI OIEHOYHBIX CpEACTB MO ydeOHOMYy mpeameTy «Maremaruka» pa3paboTaH Kak
NpUIIOKEHHE K pabodeil mporpamme o01ieoOpa3zoBaTenbHON yueOHOH AUCIUILTUHBI «MaTeMaTHKay
1S PO ECCHOHANIBHBIX 00pa30BaTENbHBIX OPTaHU3AIIH.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

SIBJICHUM WM TPOLECCOB, UIEIX U
METOJaX MaTeMAaTHUKH;

IIOHUMaHUIO 3HAa4YNUMOCTHU
MaTeMaTHKU IS Hay4HO-
TEXHUYECKOTO nporpecca,
c(OPMHPOBAHHOCTU OTHOILEHUS K
MaTEMATHUKE KakK K qaCcTu
o01e4yenoBeyeckon KYJBTYpPbI
yepe3 3HAaKOMCTBO C MCTOpUEH
pa3BUTHS MaTeMaTHKH,
JBOJIIOLHAEH MaTEMaTUYECKHUX
UACH;

Pa3BUTHIO JIOTHYECKOTO
MBILUIEHUS, POCTPAHCTBEHHOTO
BOOOpa)KE€HHUs, AITOPUTMUYECKON
KYJIBTYpHI, KPUTHYHOCTH
MBIIUICHUS Ha YPOBHE,
HeoOXoauMoOM  Juid  Oymymien
npodecCuoHATBHON

JeSITeTbHOCTH, ISl MPOAOIDKEHHS
o0Opa3oBaHMs U caMOOOpPa30BaHMUS;
OBJIQJICHUI0  MaTeMaTU4YEeCKUMHU
3HAaHUAMU n YMCHHAMU,
HEOOXOJMMBIMU B TOBCEIHEBHOU
KHU3HU, ]I OCBOCHHUA CMEXKHBIX
€CTECTBEHHO-HAYUHBIX

JUCIUITIINH n JAUCHUITIINH
npo¢eCCUOHATBHOTO LUKJIA, JUIS

MOTy4YCHUS obOpazoBaHus B
o0nacTsx, HE TpeOyIommx
yrayOJIEHHOH ~ MaTeMaTH4YECKON

IIOATOTOBK

IIpeamerHblie o0y4yalommiicss HayYuTCst o0yuarommiics NOJY4YHT

pe3yJibTaThl BO3MO’KHOCTH HAYYUTbHCHA

OCBOEHMA

yueOHOro

npeaMera/Kypca

JIMYHOCTHBIE CdhopmupoBanHOCTH TOTOBHOCTM W CHOCOOHOCTH K
MIpeJICTAaBICHUI O MaTeMaTUKe KaK | 00pa30BaHUIO, B TOM quclie
YHHUBEPCAJIbHOM  SI3bIKE HAyKH, | CaMOOOpa30BaHUIO, HAa NPOTSHKEHHH
CpencTBe MOJICJTUPOBAHUS | BCEH JKM3HH, CO3HATENIbHOE OTHOIICHUE

K HENpephIBHOMY 00pa30BaHUIO Kak

YCIIOBHIO YCHEIIHOU
npo(heCCUOHATLHOW U OOIIECTBEHHOU
JIeSITENLHOCTH;

TOTOBHOCTH u CIIOCOOHOCTH K
CaMOCTOSITEIbHOM TBOPYECKOU u

OTBETCTBEHHOM JESATEIHHOCTH,
TOTOBHOCTH K KOJUIEKTHBHOW paboTe,
COTPYAHUYECTBY CO CBEPCTHHUKAMH B

o0pa3oBaTenpHOM, OO0IIIECTBEHHO
MOJIE3HOM, yueOHO-HCCIIeIOBATEIBCKOM,
MPOEKTHOMN u JIPYrux BUJAX
NeSTeTbHOCTH;

OTHOIIEHHIO K  MpodecCHOHaTbHOU
ACATCIIbHOCTH Kak BO3MO>XXHOCTH
ydacTuss B~ pEUIEHUU  JIMYHBIX,
OOLIECTBEHHBIX, roCyJapCTBEHHEIX,

OOIIeHAIIMOHATBHBIX MTPOOIIEM;




npeaMeTHbIe c(hOpMUPOBAHHOCTH BJIAJICHUIO OCHOBHBIMHM TMOHATUSIMH O
MPEACTABICHUN O MAaTEMAaTUKE KaK | IIOCKHX u IIPOCTPAHCTBEHHBIX
YaCTM MHPOBOM  KYJIBTYPhl U | TEOMETPUUECKHUX durypax, ux
MecTe MAaTEeMAaTHKH B | OCHOBHBIX CBOMCTBAX;
COBPEMEHHO [UBUIN3AIUH, | CPOPMUPOBAHHOCTU yMEHUs
crocobax  oOmucaHus  SABJIEHUH | paclio3HaBaTh reoMeTpUuYecKue GUrypbl
peanbHOro Mupa Ha | Ha YepTexax, MOJACIAX U B PEaTbHOM
MaTeMaTUYECKOM SI3BIKE; MUpE; IIPUMEHEHHE W3YYEHHBIX
c(hOpPMUPOBAHHOCTH CBOWCTB TeOMETpPHUYECKHX QUTYp U
MpEeACTABICHUI 0 | popmyn Ui penieHusi TeOMETPUYECKUX
MaTeMaTUYeCKUX TOHATHSAX Kak | 3aad M 3a7a4 C [PaKTHYECKUM
BAKHEUILINX MaTEMaTUYECKHUX | COAEPIKAHUEM;
MOJEIIAX, MO3BOJIAIOIINX | COPMUPOBAHHOCTH TPEIACTABICHUN O
ONMCHIBATh M U3Yy4aThb pa3HbIE | [polleccax U SBJICHUSAX, HMEIOLIUX
MPOIIECCHI U SIBJICHUS; TOHUMAHUE | BEPOSATHOCTHBIN Xapaxrep,
BO3MOKHOCTH AKCMOMATHUYECKOT'O | CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
MOCTPOCHUS MaTEMaTUYECKHX | peaJbHOM MHPE, OCHOBHBIX IOHSATHAX
TEOPHii; 3JIEMEHTAapHOW TEOPUU BEPOSITHOCTEM;
BJIQJICHUIO METOJaMH | yMEHUH  HAXOJIUTh MW  OLICHUBATh
JOKAa3aTeNbCTB U aJTOPUTMOB | BEPOSITHOCTH HACTYIUICHHUSI COOBITUN B
pelieHusi, yMEHUE UX MPUMEHATH, | MPOCTEHIITUX MPAKTUYECKUX CUTYALIUSIX
MIPOBOJIUTH JIOKa3aTeyIbHbIE | U OCHOBHBIE XapaKTEPUCTUKU
paccyXJieHusi B XOJE€ PpEILICHUS | CIyYalHbIX BETUYHH;
3a/1a4; BJIAJCHUIO HABBIKAMHU HCIIOJIb30BaHUS
BJIQJICHUIO CTaHJAPTHBIMHU | TOTOBBIX KOMIIBIOTEPHBIX IPOTrpamMm
pueMaMu pElIeHUs | IPU PEIICHUH 3a]ad.
panoHaIbHBIX u
HPPALMOHATIbHBIX,
MOKa3aTeIbHBIX, CTENIEHHBIX,
TPUTOHOMETPUYECKUX YpABHEHUM
U  HEPaBEHCTB, WX CHUCTEM;
HCIIOb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTPamMM, B TOM
YHUCle AJIs MOWCKa MYTU peuIeHus
" WJUTIOCTpAIU peteHus
YpaBHEHUI U HEPABEHCTB;
c(hOopMUPOBAHHOCTH
MpeicTaBiIeHd 00  OCHOBHBIX
TTOHSATHSX MaTeMaTHIeCKOTro
aHainM3a M UX  CBOMCTBax,
BIIQJICHUE yMEHUEM
XapaKTepU30BaTh MOBEJICHUE
GbyHKIUH, HCIIOJIb30BAHNE
MOJTYYEHHBIX 3HaHUI JUTSt
OTIMCAHUsI W aHajn3a peaTbHBIX
3aBUCUMOCTEN

MeTanpeIMeTHbIe | YMEHUIO CaMOCTOSITENILHO | TOTOBHOCTH U CIIOCOOHOCTH K

OTIPENIETIATH TSN ACATEIHHOCTH U
COCTaBJIAITh IUIAHBI ACITEIBHOCTH,

CaMOCTOATENIBHO  OCYIIECTBIISATH,
KOHTPOJIMPOBATh u
KOpPPEKTUPOBATh  JI€ATEIbHOCTH;
HCIIOJIb30BAaTh BCE BO3MOYKHBIE

CaMOCTOSITENIbHOM ~ MH(OpPMALIMOHHO-
II03HABaTEIbHON JIESITEIIbHOCTH,
BKJIIOYAasi YMEHHE OPHEHTUPOBATHCS B
Pa3NUYHBIX MCTOYHHKAX HH(POpPMAIUH,
KPUTHYECKH OLICHUBATh 51
WHTEPIIPETUPOBATH uH(pOpMaIIHIO,




PeCypChl JIIsL AOCTUIKCHUSA | MMOJIy4aCMYIO u3 PA3INIHBIX
MIOCTaBJIEHHBIX nesein U | ICTOYHUKOB;

peanuzanuu IUIAHOB | BIQJICHUIO SI3BIKOBBIMHM ~ CPEICTBAMMU:
NesITeNbHOCTH; BbIOMpATh | YMEHHE SCHO, JIOTMYHO U  TOYHO
YCIICHIHBIC CTpaTerun B | ©3j1araTtb CBOIO TOYKY 3pCHUA,
pa3IUYHbIX CUTYaLUsX; UCIIOJIb30BaTh a/IEKBATHBIEC S3bIKOBBIE
YMEHHIO NPOJYKTUBHO OOILATHCS | CPENCTBA;

U B3aUMOJICHCTBOBATh B IPOLIECCE | BJIAJCHUIO0 HaBbIKAMM I103HABaTEIIbHON
COBMECTHOI NESTeNbHOCTH, | pediekcun KaK OCO3HAHUSA
YUUTBIBATh ~ IHO3MLMU  JPYTUX | COBEPIIAEMBIX necTBuit u
Y4aCTHHUKOB ACATCIIbHOCTH, | MBICIIUTCIIBbHBIX IMpoueccos, Hnux
3pHEKTUBHO paspemiarh | pe3ylbTaTOB M OCHOBAaHUM, TI'paHUI]
KOH(bJII/IKTBI; CBOCTO 3HAHHWA MW HCE3HAHHA, HOBBIX
BJIQJICHUIO HaBBbIKAMHU | MO3HABATENIbHBIX 3a/la4 U CPEACTB AJIS
[I03HABATEIILHOM, y4eOHO- | UX JOCTUKEHUS;

UCCIIEI0BATENIbCKOW U NMPOEKTHOM | LIENEeyCTPEMIICHHOCTh B IOUCKAaX U
ACATCIIbHOCTH, HaBbIKaMHW | IPUHATHHU pemeHHﬁ,
paspelieHus po6ieM; | cooOpa3uTeNbHOCTh U MHTYUIUS.
CIOCOOHOCTP M TOTOBHOCTH K

CaMOCTOSITEJIbHOMY MIOUCKY

MCTOAOB PCHICHHA IPAKTUYCCKUX

3aja4, MPUMEHEHUIO pa3IMYHbIX

METOJIOB MIO3HAHMUSI

3. IKAJIA OHEHUBAHUSA

Onenka OTJIHYHO X0po110 YAOBJICTBOPHTEILHO HEY10BJIeTBOPUTEIHHO
KauecTBoO TOJTHO M3J1araeT IaéT OTBeT, H3JaraeT MaTepuan 0oOHapy>KUBaeT HE3HAHUE
O0TBETOB Ha W3y4E€HHBIN YIIOBIIETBOPSIIO HETOJIHO U JIOITyCKaeT OosibLIelt yacTH
BONPOCHI MO MaTepuai, 1aér W TEM Ke HETOYHOCTH B COOTBETCTBYIOIIErO pazjesna
TeMaM IIPaBUJIBHOE TpeOOBaHUSIM, OTpeAeNICHUH TOHITUI U3y4aeMoro MaTepuaia,
JAUCHMILIHHBI onpezeNeHHOoe YTO U JJIs1 i GopMyIINpOBKE JIOITyCKAaeT OLINOKH B
MOHATHIA; OLICHKH TEOPHIii; HE yMEeT (hopmynHupoBKe
oOHapyXuBaeT «OTJIUYHO», HO | JOCTATOYHO ITyOOKO U oTIpeieNICHUH U TEOPHIiA,
MOHUMaHue Jomnyckaer 1-2 JI0Ka3aTeJIbHO MCKaXKAIOIINE UX CMBICI,

marepuaa, MOKET
000CHOBATh CBOU

000CHOBAaTh CBOU
CYKACHHA U IIPUBECTU

OIINOKH,
KOTOpBIC CaM

CYXJICHUS, YK€ MCTIPABIISET, | CBOM IIPUMEPHL; N3TIaraeT
[IPUMEHUTH u 1-2 Hegouéra Marepuail
3HaHUS Ha B HEIOCJIEA0BATEIbHO U
[IPAKTUKE, [IOCIIEZIOBATENb JIOITYCKaeT OIIMOKH B
MIPUBECTH HOCTH U S3BIKOBOM O(OPMIICHUN

HEOO0XOIUMBbIE S3BIKOBOM M3J1araeMoro
MIPUMEPHI HE odopmiIeHUH
TOJIBKO T10 M3J1araeMoro
yueOHUKY, HO U
CaMOCTOSITEIIbHO

COCTaBJICHHBIE; U3
Jlaraet Marepuai
MOCIIEZIOBATENHHO
Y TIPaBUIIBHO C
TOYKH 3pEHUS
HOpM
JUTEPATyPHOTO
SI3BIKA

OecriopsaI09HO U
HEYBEPEHHO M3J1aracT
MaTtepual




KoauuectBo 90 — 100% 70 -89% 50 — 69% Memnee 50%
NPaBHIbLHBIX
OTBETOB B
TecTe
KauectBo BCE 3a/1a4u peIIeHO BEpHO pemiero ot 50 1o 79 % OTCYTCTBYIOT HEOOXOIUMBIC
BbINOJIHEHUSA pelIeHbl BEPHO; oonee 80 % BCEX 3aJlay; HEe BCera TEOPETUYECKUE 3HAHUS;
KOHTPOJBHBIX HCIIOJIb30BaH BCEX 3a]1a4; WCIIONB30BaH HanOosee | MOIMYyIIeHBI OMMOKHU B Ooree
padoTt Haubonee MOTYT panoHaIbHBIN MyTh yeM 50 % 3anau.
paIoHaIbHbII BCTPEUAThCS pelieHus B penrenun nposieisercs
MYyTh PEIICHHUSI; OTJeNbHBIE HE3HaHWE OCHOBHOTO
U3JI0KEHUE HETOYHOCTH B MaTepHana yaeOHOM
Matepuaia apudmernieck MPOrPaMMBbI
JIOTHYHO, UX pacderax
rpamMoTHO, 6e3
OIUOOK

3. OHEHOYHBIE CPEACTBA JJIs1 MTPOBEAEHUSA TEKYIIEI'O KOHTPOJIA

YCIIEBAEMOCTH OBYYAIOIIUXCA

Ne i/l Ha3Banmue pa3nesna/TeMbl Dopma OIIeHOYHBIX CPEACTB
1 Beenenue Y CTHBIN onpoc.
2 Pa3Butue nousTus o yucie KontposnbHas pabora, TectoBas
paboTa, yCTHBINA OIPOC.
3 KopHu, crenenu u norapumsl KonTtposnbHas pabora, TectoBas
paboTa, yCTHBINA OIPOC.
4 [IpsiMBbIE M TNIOCKOCTH B MPOCTPAHCTBE KonTponbHas padbota, TecToBast
paboTa, YCTHBIH onpoc.
) Komb6unaropuka KonTponbHas pabota, TecToBast
paboTa, YCTHBIH onpoc.
6 KoopaunaTsl 1 BEKTOpHI KonTponbHas padbota, TecToBast
paboTa, YCTHBIH onpoc.
7 OCHOBBI TPUTOHOMETPUU KonTponbHas pabota, TecToBast
paboTa, YCTHBIH onpoc.
8 OyHKIUU U Tpaduku Kontponbhas paboTa, TecToBas
paboTa, YCTHBIH onpoc.
9 MHororpaHHUKH U KpyTJIbIE Tela Kontponbnas pabota, TecToBas
paboTa, YCTHBIH onpoc.
10 Hagana MmaTemMaTiaeckoro aHaimsa KonrtponsHas pabora, TecToBas
paboTa, YCTHBIH onpoc.
11 WuTerpan u ero npuMeHeHue Konrponsnas pabora, TecToBas
paboTa, yCTHBIN OIPOC.
12 DJeMeHTBl TEOPUHU BEPOSITHOCTEN U Konrponsnas pabora, TecToBas
MaTeMaTHYECKOW CTATUCTHKHU paboTa, YCTHBII ompoc.
13 YpaBHEHUS U HEPAaBEHCTBA Konrponsnas pabora, TecToBas
paboTa, yCTHBIN OIPOC.

4. OLEHOYHBLIE CPEJICTBA JIJIA TPOBEJIEHUA TIPOMEXYTOYHOM
ATTECTALIUU OBYUYAIOLIUXCSA
[TpomerxyTouHas arTecTanus 1o npeamery «MaTtemaTtuka» MpoBOAUTCS B (hopme 3K3aMeHa.

5. KOMILIEKT MATEPHUAJIOB JJI1 OHEHKH C®OPMHPOBAHHOCTH
YMEHHMHU U 3HAHUU B XOJIE OCBOEHUA YYEBHOU JUCIIUITVIMHBI



5.1 KommjiekT MaTEepHaJJI0B JJId MPOBECACHUA KOHTPOJBbHBIX pa60T
Hepeqeﬂb KOHTPOJIBHBIX p360T nmo TeMmam:

Tema 2. Pa3BuTHe HOHATHS O YHCJIE.
Bapuanm 1

1 2\3
2
1. Brraucnure: 7 ;
1 \/54-1
j 2,

2. YpocTuTe BhIpakeHUE (F

3. Pemmte ypaBHenue 8 =8°

4. 3anumure 6ECKOHEYHYIO MTEPHOIUIECKYIo 1poos 0, (43) B BUIE OOBIKHOBEHHOM IpOOH.
Ja®-a
—_—

5. Cokparure 1podp 2~ 2a2+1

2 -2\3
a)(2,3)" n(zgj : 6)[§)
6. CpaBHUTE YyKCIIa: 9 8 1; B)ﬁ/%n«/f_i.

\/_+\/_ \/_\/H_
ogyrye

7*. YopocTuTe BeIpaXeHHe

Bapuanm 2
6—4
a)

3y \
65'65] 6)( 325).

1
b4+«/§ !

1 4 1 %71
3. Pemute ypaBHEeHHE 5 =l3]

4. 3anumuTe OECKOHEUHYIO MTepUoANIecKyio Apoos 0,3(6) B BuIe 0OBIKHOBEHHOU IpOOH.

b+4vb +4

3

1. Beruucnure: (

2. YnpoctuTte BhIpakeHHe (b‘ﬁ“)-

5. Cokparure apo6p D> +2D

N3 B
2)(0,8)" HFJ : 6) (fj
6. CpaBHUTE UKca: 6 ! ul; 3)4/1_71/13 9.

m-n _3/m2_3n2
2 2 3 _ 3 !
oo Ym—-3n

3 3
7*. Ynpoctute Bepaskenue M- +V¥MN+N

Tema 3. KopHu, crenenu u jorapugmel.



Bapuanm 1

BbluucauTh: 5/ 343 - 0,125
VIpOCTUTH BBIPAKEHHUE: Via®® + (\/ Va3

Boruucouts: 2273V5 . gV5
Boruncnuts: log, 16
Beruncnuts: log1o 8 + logqy 125

ko Dd P

Bapuanm 2
Boruncnuts: log, 64

BBIYuCIUTS: 31+23ﬁ: 931/E
VYIpOCTHTH BBIPAKEHUE: (4\/ Vx)8 + (VVx2)3
Brrunciuts: 3\/ 512216

Boruncnuts: logq; 2 + logq, 72

agr w D e

Tema 4. [IpsiMble U MI0CKOCTH B IPOCTPAHCTBE.

D

M/ X\

B* R
\X
Puc.1.

Bapuanm 1

1. Ha pucynke 1 touku M,N,Q,P — cepeaunsr orpeskoB DB, DC, AC u AB. Haiigure
nepumeTtp getsipexyroiapanka MNQP, ecmn AD=12 cm, BC=14 cm.

2. Touka C nexut Ha otpeske AB, mpuuem AB:BC = 4:3. Otpe3ok CD = 12 cm, napannenex
IUIOCKOCTH 0, TipoxoAsiel yepe3 Touky B. Jlokaxure, uto npsimas AD nepecekaeT miockocTh o B
HEKOTopoil Touke E, u Haitaure orpe3ok BE.

3. Haiftn quaroHas npsMOYTOJIEHOTO TTapajuIeNIeUIe 1a, CIIA €r0 H3MEPEHHS PaBHEL: 4,0,8.

4. HaiiTu paccTosiHHe OT BEpUIMHBI Ky0a /10 MJIOCKOCTH JII00OW TpaHH, B KOTOPOW HE JIEKHT
9Ta BEpILIUHA, €CJIU: IUaroHajlb 'paHu Ky0a paBHa 5.

5. I'mnoreHy3a npsMOYTroJIbHOIO PaBHOOEAPEHHOTO TPEYTOJbHUKA JISKUT B TUIOCKOCTH 0., a

KaTeT HAKJIOHEH K 3TOM IIOCKOCTH mof yriaoM 30°. HaliTi yron MexXay MI0CKOCTLIO O ¥ INIOCKOCTRIO
TPEYroJIbHUKA.

Bapuanm 2

1. Ha pucynke 1 toukm M,N,Q,P — cepenmubl otpesxko DB, DC, AC u AB. Haiinute
nepumetp uetsipexyroiabauka MNQP, eciu AD=16 cm, BC=10 cm.

2. Touka C nexut Ha otpeske AB, mpuuem AB:BC = 5:4. Otpesok CD = 10 cm, mapanenex
IUTOCKOCTH 0, poxojsieit yepes Touky B. Jlokaxkute, uro npsimas AD mepecekaer miIoCKOCTb O B
HeKoTopoii Touke E, u Haiinure otpe3ok BE.

3. Haiitu auaroHans npsMOYroJIbHOTO MapajiesIenuIesia, €Ciy ero U3MepeHus paBHsl: 3,5,7.

4. HaiiTu paccTosiHue OT BEPIIMHBI Ky0a J0 TJIOCKOCTH JI000H rpaHu, B KOTOPOW HE JICKHUT
3Ta BEpILIUHA, €CIIU: IUaroHaib rpaHu Kyba paBHa 6.



5. ['unoteHy3a NpsAMOYTroOJIbHOTO PaBHOOEIPEHHOTIO TPEYTOJIbHHUKA JIEKUT B MIJIOCKOCTH 0, a
KaTeT HAKJIIOHEH K 9TOW IUIOCKOCTH 1o yriom 60°. HaiiTu yroi MexIy IIoCKOCTIO 0. M TTIOCKOCTHIO
TPEYroJbHUKA.

Tema 5. KomOunaropuka.

Bapuanm 1

1. CKOJBKO pa3iMyHBIX JIBY3HAUHBIX 4YHCEI C Pa3HBIMH IMPpaMH MOXHO 3alucaTh,
ucnonb3ys mudpsr: 1,2,3.

2. Haiitu 3Hayenus Ps.

3. Boruncimts AL

4. B nomemenun 16 namm. CKOJBKO CYIIECTBYET BapHaHTOB €ro OCBEUICHHS, €CIIU
OJIHOBPEMEHHO JOJIKHBI CBETUTHCS 14 nmami.

5. 3amucarh pasinoxenne GuHoma; (1+x)°.

Bapuanm 2

1. CKOJBKO pa3iMuHBIX JIBY3HAUHBIX 4YHCEJI C Pa3HBIMH IMPpaMH MOXHO 3aIlucaTh,
UCTONB3Ys UGPEL: 4,5,6.

2. Haiitu 3Hauenus P.

3. Boruncnuts A%,

4. B nomemenun 16 namn. CKOJIBKO CYIIECTBYET BapUAHTOB €ro OCBEIICHUS, CCIIH
OJTHOBPEMEHHO JIOJDKHBI CBETUTHCS 15 mam.

5. 3anmcars pasnoxerue GuHoma; (2+x)°.

Tema 6. KoopauHaThl 1 BEKTOPDI.
Bapuanm 1

1. Haligure KOOpIuHATHI BEKTOpA AB ,ecmu A (5;-1; 3), B (2; -2; 4).

5 < ‘ 2b—¢

2. Naus Bektopsr D (3; 1; —2) u C (1; 4; —3). Haitaure .

3. Uzobpasute cucremy koopauHatr OXyz u moctpoiire Touky A (1; —2; —4). Haiiaute
paccTOSHUSA OT ATOM TOYKHU JO KOOPIAMHATHBIX MIIOCKOCTEM.

3

4. BpluuciuTe CKalspHOE NPOU3BEIEHHE BEKTOPOB u N, ecn M=a+2b— C,
— — 7\
n=2a-b a‘ =2 ‘b —3 (@b) 4o cLa cLlb
5. Man xy6 ABCDA;1B1C1D;. Haitnute yron mexnay npsmeimu AD; u BM, rae M — cepennna
pebpa DD;.
6. Ilpu aBw>xeHNM npsmMasi & 0ToOpakaeTcst Ha MPSAMYIO 81, IIOCKOCTh 0 — Ha MJIOCKOCTD 0, U

aij_ocl_

5

a L o Jjoxaxure, uto

Bapuanm 2

1. Haligute KoopauHaTHI BEKTOpA CD ,ecmu C (6; 3; —2), D (2; 4; - 5).
B} ; ‘a—zﬁ\

2. Tanb Bektopa & (5;—1;2)u MY (3; 2; — 4). Haitnure .

3. U3obpasute cucremy koopauHat OXyz u mocrtpoiite Touky B (— 2; — 3; 4). Haiinure
paccTOSTHUE OT 3TOM TOYKH A0 KOOPJMHATHBIX IIIOCKOCTEM.

=l

4. Bprumcnnre ckazsipHoe mpomssegenne Bektopos M uw N ecom M= 2a—b+c,

n=a-2b, a‘ -3, ‘b —p (@b) 4o cLa clhb
5. lan xy6 ABCDA;B;C1D1. Haiigute yron mexny npsimeimu AC u DCy.




6. ITpu aBHKEHUU TpsMast OToOpaXkaeTcs Ha IMPAMYIO D1, a TTOCKOCTh B — Ha TIOCKOCTH 31 U

b{l b1

Tema 7. OcHOBBI TPUTOHOMETPHH.
Bapuanm 1

1. Berancymre: &) C0S 7807 6)sin %ﬂ'

12 3
CoOSa =—— T<a<-—nm.
2. Beuncaure sino, eciu u 2

3. YopocTuTte BbIpaKeHUE:

sin(—a)+cos(7 +a)

6) .
1+ 2COS(72T—0£)COS(—0£)

a)cos(a—B)—cos(a+p);

cosda +1= Esin 4o (ctga —tgar).
5. JIoKaKuTe TOXKJIECTBO 2

Bapuanm 2

0) cos 13 Vs
1. Beruncinure: a)sin 7807, 6
i 4 3
SINa =—— T<a<—T.
2. Beruucaure coso, ecinu Sy 2
3. YopocTuTte BbIpakeHUe:

Sin(37r+aj—sin(27r+a)
) 2

. . 0
a)sin(a + B)+sin(a-B); 2cos(—a)sin(-a)+1
4. Petnte ypasHerne COS4XCOS 3x+sin4xsin3x =1.
5. TloKaKITE TOXRLECTBO (tga +ctga ) (1-cos4a) = 4sin 2a.

Tema 8. ®ynkuuu u rpadpukm.

Bapuanm 1

1. Haiinute obnacth onpenenenus GpyHkunu y = §/6+0,5x .

2. Cxemarudecku u300pasute rpaduk (QyHKIMM Yy =X ' M HEPEUMCIMTE €& OCHOBHBIE
cBoiicTBa. [Tonb3ysich cBoiicTBaMU 3TOW (DYHKIIMH, CPABHUTE:

a)lu(0,3)"; 6)(2\/5)_4 n(3v2 )_4 .

1
3. Haitnure ¢pyHkumio, oopatnyro GQyHKIMHA Y =

x—-4

y A YKAXKUTC e€ o0iacThb ONpCACICHUA

1 MHO>KECTBO 3HAUCHUH.

Bapuanm 2

1
1. Haitnure oGnacth onpeaeneHust GyHKIUN Y = (2x + 9)g :

2. CxeMaTuyecku H300pasuTe rpaduk (QYHKIMH y =X ° M MEPEUHCITHTE €& OCHOBHBIE
cBoiicTBa. [Tonp3yscek cBoMicTBaMH 3TON (HYHKIIMH, CPAaBHUTE:



(3 5o(s6) w(e5)”
2

3. Haitnure ¢pyHknuro, oOpaTHyio QyHKIIUU Y = il U yKaxxute €€ 00JacTh ONpeAesIeHUs
X

U MHO>KECTBO 3HAYECHUU.

Tema 9. MHOTOrpaHHUKH U KPYIJIble Teja

Bapuanm 1

1. OceBoe CeueHHE IMIMHIPA — KBAJAPAT, ILUIOMAIb OCHOBAHHS LWIMHAPA paBHa 167 cM’.
HaiinuTe niomaae NOBEpXHOCTH LMIMHAPA.

2. BricoTta koHyca paBHa 6 cM, YroJI Ipu BEpLIMHE 0ceBOro ceueHus pasen 120°. Haitnure:
a) IUIOIIAJb CEYEHUs KOHYca IIOCKOCTHIO, MPOXOASLICH uepe3 JBe 0Opasyroliue, yrojl MExIy
koTopbiMu 30°; 0) TuIoIIaAF OOKOBOI MOBEPXHOCTH KOHYCA.

3. uametp mapa paBeH 2m. Uepes KoHeI| AuaMeTpa MpoBeeHa IJI0CKOCTh M0 yIiioM 45° k
Hemy. Halinure nnmuHy TuHUM niepecedeHus cpepsl C 3TON IIOCKOCTBIO.

4. Anopema npaBWIBHOW TPEyrojbHOW MUpPaMUAbl paBHA 4 cM, a JABYIpaHHBIA yroia Mpu
ocHoBaHuM paseH 60°. Halinure 00beM nupaMubl.

5. B mummuanp BnucaHa mnpuszMa. OCHOBaHMEM IPU3MBl  CIY)KUT —HPSIMOYTOJIbHBIN
TPEYTOJIbHUK, KaTeT KOTOPOro paBeH 2a, a mpuiexamuid yron paseH 30°. Jlmaronams Oomblueit
OOKOBOW TI'paHU MPU3MBI COCTABIIAET C IJIOCKOCTBIO €€ OCHOBaHUS yroi B 45°. Haiinute o0bem
HWIAHAPA.

Bapuanm 2

1. OceBoe cedeHue HMIMHIApA — KBaJpaT, AMaroHaiab kKotoporo 4 cMm. Haiinute miomiaab
MTOBEPXHOCTH IHITUH]IPA.

2. Pammyc ocHOBaHMs KOHyca paBeH 6 cM, a oOpasyiollas HaKJIOHEHAa K IUIOCKOCTH
ocHoBaHus moA yriioM 30°. Haiinure: a) miomaab ceueHrus KOHYyca MIIOCKOCThIO, MPOXOIAIIEH Yepe3
1iBe 00pasyrolye, yroja Mexay KoTopeiMu 60°; 6) muiomiaab 60KOBOM MOBEPXHOCTH KOHYCA.

3. luametp mapa paBeH 4m. Yepes KoHeIll THaMeTpa MpoBeAeHa MIIOCKOCTh 1o yriioM 30° k
Hemy. Haliaure muomaap ceueHus mapa 3Toi MI0CKOCTHIO.

4. BbokoBoe peOpo MpaBWIBHOW TPEYroJibHOW MHUPaMUIbI PaBHO 6 CM M COCTaBISET C
IUIOCKOCTBIO OCHOBaHuUs yroi B 60°. Haiinute o0beM nmupaMubl.

5. B xonyc Bmnucana nupamujga. OCHOBaHHMEM MHUPaMHIbl CIYXKUT MPSMOYTOJbHBIN
TPEYToJIbHUK, KaTeT KOTOPOTo paBeH 2a, a mpuiiexaniuii yron paseH 30°. bokoBasi rpaHb NUpaMuIbl,
MpOXoJsiiasi 4epe3 JaHHbIM KaTeT, COCTaBIseT C IJIOCKOCThbIO OCHOBaHMs yroa B 45°. Haiinure
00bEeM KOHYCa.

Tema 10. Hauajia MaTeMaTHYeCKOIr0 aHAJIM3A.
Bapuanm 1

1. Haiiti nponsBoayro pyHKmmm: 2X*-x>+3x+4; X* cos(X).
2. Hanmcartp ypaBHEeHHE KacaTelnbHOH K rpaduKy pyHKINHU B TOUKe ¢ abciuccoil Xo: y=x-2X,

X0:3.

3. HaiiTu pOMEeXYTKH BO3PACTAHUS U YOBIBAHMS PYHKIHH: Y=X-X.

4. Haiftu ToukH dKcTpeMyMa QyHKIUU: y=X3-4X .

5. Haiitu Hambonbplliee ¥ HauMeEHbIIee 3HaUCHUS (YHKIUH: f(X):X3+6X2+9X Ha OTpe3kKe |[-
4;0].

Bapuanm 2

1. Haiiti npousBogayto GyHKIuH: -X>+2X°-3x2-1; Xsin(2x).

2. Hanmcarp ypaBHEHHE KacaTelbHOM K Tpaguky (YyHKIMM B TOYKE C aOCIHMCCOM Xo:
y=x3+3X, Xo=3.



3. HaliTu mpoMexyTKu BO3pacTaHus M YObIBaHUS (DYHKIIHH: y=x2+2x.
4. Haiitn Touku skcTpemyma dyrkimn: y=3x"-4x>.
5. Haiitu HanGoubluee 1 HanMeHbLee 3HaueHns Gpyakumn: f(X)=x3-6x>+9 na orpeske [-2;2].

Tema 11. UHTerpas u ero npuMeHeHue.

Bapuanm 1

1. Inst pynxuu f(X) HaiiT nmepBooOpasHyto, rpaduk KOTOPOH MPOXOAUT uepe3 TOYKy M:
f(x)=cos(x), M(0;-2).

2. BBIYHCITHTH HHTETPAT: f_22(3 —x)dx.

3. Haiitu niomas GUrypsl, orpaHMueHHOM THHIAME: ¥ = Vx,x = 1,x = 4,y = 0.

Bapuanm 2

1. Ins ¢pynxuuu f(X) HaiiT nepBooOpasHyto, rpaduk KOTOPOH MPOXOAUT uepe3 TOUYKy M:
f(x)=sin(x), M(-w;0).

2. BpIUuCINTh HHTETpA: f_11(3 + x)dx.

3. Haiitu miomas GUrypsl, orpaHMueHHOM THHIAME: ¥ = VX, x = 2,x = 5,y = 0.

Tema 12. DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTHKH.

Bapuanm 1

1. Ha cron 6pocatot aBe urpajibhblie Koctu. CoOblTHE A — Ha EPBOM KOCTU BBINIAJIO YUCIIO 5.
B — Ha BTOpO# KOCTH BBINAJIO YUCIIO, HE MEHBUIE MATHU. Y CTAHOBUTE, B YEM 3aKJIHOYAETCS COOBITUS
A+B, AB.

2. B xopoOke HaxozsaTcs 2 Oenbix, 3 4epHbIX U 4 KpacHBIX mapa. Hayraa BEIHUMaIOT OJTUH
mrap. HaiiTu BeposITHOCTB TOT0, UTO BBIHYTHIHM 1Iap: Oesblid, OeNbIil UM KpacHbIH.

3. Cpemu 20 geraneii, nexamux B simuke, 3 netanu OpakoBaHHble. Hayran BRIHUMAOT 2
netanu. KakoBa BepoATHOCTB TOT0, YTO 00€ JeTaan OpakoBaHHbIE.

4. BeposATHOCTbH MOMAa/laHusl 10 MUIIEHU IIPU OJIHOM BBICTpPEJIE HEKOTOPHIM CTPEIKOM paBHA
0,8. HaiiTu BEpOSATHOCTH ITOMAaHUs IO MULIEHU 3TUM CTPEJIKOM B KayKJJOM U3 TPEX BBICTPEIIOB.

5. Haiitu cpenHee kBajipaTHUHOE OTKJIOHEHUE OT CPEHETO 3HAUEHUS AJIEMEHTOB BBIOOPKH: 3
KT, 5 KT, 5 kT, 8 KT, 4 KT.

Bapuanm 2

1. Ha cron 6pocarot nBe urpajibibie Koctu. CoObITHE A — Ha MEPBOM KOCTH BBITIATIO YUCIIO 3.
B — Ha BTOpOI KOCTH BBINANIO YHMCIIO, HE MEHbIIE TPEX. YCTAaHOBUTE, B UEM 3aKJIHOYAETCsl COOBITHS
A+B, AB.

2. B xopobOxke HaxozsaTcsa 2 GenblX, 3 YepHbIX M 4 KpacHBIX mmapa. Hayraj BBIHUMAOT OJWH
map. HaliTu BEpOsATHOCTB TOT0, YTO BBIHYTHIN IIAap: YEPHBIN, YEPHBIN WM KPACHBIN.

3. Cpenu 25 neranel, nexaiux B sIIUKe, 5 netanu OpakoBaHHble. Hayraa BbiHMMaioT 2
netanu. KakoBa BeposSITHOCTB TOTO, YTO 00€ JeTaii OpaKOBaHHEIE.

4. BeposTHOCTb MOMNAJAaHUs 110 MUIIEHU MPH OJHOM BBICTpEJIE HEKOTOPHIM CTPEIKOM paBHA
0,8. HaifTu BeposATHOCTH MOMaJaHHs IO MHUIIEHU 3TUM CTPEIKOM XOTS Obl OJHUM U3 TPEX
BBICTPEJIOB.

5. Haiitu cpenHee kBaJipaTHUHOE OTKJIOHEHHE OT CPEAHEro 3HAYEHMsI 3JIEMEHTOB BBIOOPKHU:
12m, 10 M, 7™M, 12 M, 9 M.

Tema 13. YpaBHeHNSsI 1 HEPABEHCTBA.

Bapuanm 1
<6 1 2 x2-1
1. Pemure HEpaBEeHCTBO: a)(«/g ) < g; 0) 3 >1



x—-y=4,
5% =25,
Pemmre ypasuenue: [ +3- 7 =2 +3-2%

Pemmre ypaBHeHne V1-x =x+1.

Pewure ypaBuenue V 2x+5—-+/x+6 =1.

yCTaHOBI/ITe, PaBHOCHUJIbHBI JIM1 HEPAaBCHCTBA

2. Pemute cuctemy ypaBHEHUMA {

o o &~ w

2 <0mn (5—)()()(2 +1)>0.
X

Pemmre HEpaBEHCTBO NVX+8>x+2.
log; (2x-1)=2.
log, (x—5) >1.
9. Pemure HEPaBEHCTBO 3
log, X+ Iog\ﬁ X =14.

~

8. Pemmre ypaBHeHuE

10.  Pemmre ypaBHEHUE

11. Pemnre HepaBeHCTBO:

a)log, (10-x)+log, (x—3)>-1;
6 6

6)*logZ x—2log, x <3.

Bapuanm 2
1. Pemmure ypapHenue VX +1=1-x.

2. Pemnre ypaBHEHHE m—\/x+8 =1.

x—7
3. YcraHOBUTE, paBHOCUIIBLHBI JIH HEPABEHCTBA

\/x_2+1

>0 u (7—x)(|x|+3)<0_
4. Pemure HepaBeHCTBO V x—-3>x-5.

log, (2x+3)=3.

log, (x—3)> 2.
6. Pemmre HepaBeHCTBO 2
log ; x+log, x =10.

5. Pemmre ypaBHeHue

7. Pemure ypaBHEHHE
8. PemmTe HepaBeHCTBO:

a)log, (x—3)+log, (9-x)>-3;
2 2

6)*logZ x—3log, x < 4.

9 7
X+y=-2,
6" =36.

11.  Pemmre ypaserne: 3 +3° =5-2""-17.2"

x+6 x4
9. Pemnre HEPaBEHCTBO: a)(%) > 1; 0) (]Ej <1.

10.  Pemmre cucremMy ypaBHEHHI {

5.2 KoMmuieKT MaTepHaJIoB 1Jisl IPOBeJIeHHsI TECTOBOI0 KOHTPOJIS

IIpuMepHBIH IepeYeHb TeCTOBLIX 3a1aHUI
Pa3znesn «Aaredpa u HayajIa MaTEeMATHYECKOT0 AHAJTHU3Aa»



Bapuanm 1

1. Haitnute o6macth onpenenenus Gynkmun y = X1

X+1
A) (-0;-1)U[L; +0)
B) (-1;1)
O [-1;1]
D) (-o0; -1]U[1; +)
E) (-0;-1)U (1; +0)

2. Ilpu kakux 3HaYEHUSAX aprymeHTa 3HadeHue pyHknuu y = 0,4x — 5 pasuo 13
A) -54

B) 54

C) 34

D) -45

E) 45

(sin10° +sin80°)(cos80° — cos10°)

3. Yopocture:
sin70°

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

4. U3mepeHnus npsMOyroJibHOTO napamienenunena 15 m, 50 M, 36 M. Onpenenure pedpo
Ky0a, paBHOBEJIMKOTO MPSIMOYTOJIbHOMY MapauleNenumneny.

A) 40 cm

B) 45 cMm

C)35cm

D) 25 cm

E) 30 cm

5. Beraucaure: cos? 22,5° —sin? 22,5°

A)_B
2

B) V2
2

C)-1
D) 1 E)g

6. YpocTuTh BeIpaxkenue: 2+ Sin5X - Sin 3X + C0S5X - C0s 3X
A)sin2x +2

B)2+ cos2x

C) sin15x

D) c0s8x

E)sin8x

7. Haiinute obmacte onpeneneHus QyHKIMU: Y = cos 2
1+X

2
A) (-0 +0)
B) (-2;2)



C) (-1;3)
D) (-2; 4)
E) (-3;3)

. 387
8.3nauenue SmT paBHO:

1
A) —;
)2

x? +1

9.Haiitu nynu QyHKIMH y =
X+1

A) -1

B) 0

C) nyneit pyHKIMU HET
D)1

E) 2

. . T
10.Haiinute 3Ha4eHne BRIpaXeHus: Sinal + Sin2a + Sin3a., mpuo= E .

A) 1+\/§_
2
B) 1.
3++/3
5
3-43

2
E) 1_\@.
2

C)

D)

11.Y1o MOkHO cKa3aTh 0 GyHKIMH [y =COSX — xz].
A) Hu yetHast, Hu HedeTHas

B) Uernas

C) INepuoanueckas

D) Heuernas

E) O6miero Buga

12. HaiiTi HauOosbliee U HanMeHbllee 3HaueHust QyHKuu: Y = 3SINXCOSX +1;

A) m;
2



B) - l1/1 2,5;
2

C)lnﬁ;
2

D)3I/I-@
2

E)l u-1.

13. HaiiguTe HAaMMEHBbITUH TTOJIOKUTEIIBHBINA TIEPHOJT (O YHKITHI
A) 0,5
I1
gy VI
2
I1
C)—;
) 2

D)%;E)-IH

14. Must pyrkumn f (x) = 3x° —x° + 2. Haiiruf (5).

A) 05
B) -48
C) 12
D) 10
E) -15

15. Yapocrture: tgt - cos(—t) +sin(z +t)
A)sin2x +2

B)2

C)o

DO0,5

E)sin8x

16. [lns 3ananHoi GyHKIMM HallTH oOpaTHYO: 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 pyHKUUN SBISETCS HEUYETHON?
A)Yy=x"+x*;
B) y=Xx° + x*;
C)y= x& — XZ;
D) y=X° + X*;
E) y=Xx"—x*.

18. Haiinure HauMeHblee 3HaUeHHE (QYHKIUU y = X2 —4x + 5.

y = ctg3X.



A)1;
B)-1;
O)5;
D) - 4;
E)O.

19. I'paduk kakoit GyHKIIMK N300paKEH HA PUCYHKE?

A) y = CO0SX;
B) y = sinx;
C)y = ctgx;

D) y = tgx;
E) y =2 sinx.

20. YkaxuTte ypaBHEHHE Napadosbl, H300paKEHHON Ha PUCYHKE:

A) y=05x*+3

B) y=x2+3

C) y=-05x"+3

D) y=- 0,5x°— 3
E)) y=2x*+3

21. Haiftu MHOX€CTBO 3HaUeHUN QYHKIIUU Y = 2COSX;
A)—2<x<2

B)x>0

C)x=>-2

D)-2<x<2

E)x<2

. 4
22. U3BectHO, uTO: SINt = g,

NN

<t <7 .Bpuucoute Cctgt.
1

A) -,

)2
3

B) - =

) 5

C)ﬁ;
2

3
D)- —; E)l.
)- 3:B)

23. Kakue u3 GyHKIMN SBISIOTCA HEUETHHIMU?

1)y=cosbx; 2)y=x-sinbx; 3)y=1+1tgXx;4)y=XCcosX.
A)1u3;

B)2 u 4;

C)2u3;

D) 1u4;



E)l u 2.

X—-3
X(X +5)

24. Haiigure o6sacTh onpeaeneHus QyHKINUU y =
A)x #5;

B)yx#5,x#0;

C)x#0,x#-5;

D) x #0;

E) x #-5.

Bapuanm 2
1. Haitnure o6sacth onpeneneHus QyHKIUMN y = —X + ZL
+X

A)X#-2;
B)x=#0;
C)xe(2; ©);
D)X e (- «; -2);
E)x#2.

2.(x) = 2sin2x + cos x. Haiture f(%)
A2
B) 2
1
C)l1l+ —= D)1

2

E)2+£
2

3. Beruncnure: sin® o.—cos* a, eciu coso= E;

4
A 35
4
B) 37
.
C) —2—5
1 7
D) E; E) P

4. Inaronans Ky0a paBHa 12 cm. Haiiaure o6bem ky0a.
A) 192V3em*;

B) 144 cm;

C) 144gCM3;

D) 216 cm*;
E) 216~ CM3.
2

5. Haiinure obnacTh onpeseneHuss QyHKIUH: y = /4 — x?
A)-2<x<2



B)x>0
C)x>-2
D)—2<x<2
E)x<2

6. Beruucimre: Sin 225° c0s 290° tg165°
ctg105° cos 60° sin 340°

A) %\/5
B) V2
C) 2
D) +2
2
E) 2

2

7. YrpoctuTh BeIpaxkeHue: Sin5X -sin3X + Cos5X - coS3X
A)sin 2x

B) cos2x

C) sin15x

D) c0s8x

E)sin8x

8. 3nayenue COS( - %) paBHO:
1
A) —;
) 2

B) -

N |-

\®
NI

) -
E)l

NI

9. Haiinute MHOXeCTBO 3HaUeHUH QyHKIMU y = 3 + 2sin® 3x
A) (0;5)

B) (0;3)

C) [3; 5]

D) (-5; 0)

E) [-5: 5)

10. Yopocrure: 1 + tg(r + o) Ctg(3_2“ — )

A) 1
sin o
B) tga
C)_1
cos? o
D) ctga
E) sina




11.Y10 MOKHO CKa3aTh 0 GyHKIUH: Y = ,[x2 +3|x]
A) Hu yetHas, HM HeUeTHAS,

B) Yernas;

C) Ilepuonnueckas;

D) Heuernas

E) O6mero Buna

12.Haiiti HauMeHblIee 3HaYeHne QYHKIUM: Y = 3sin® X + 2¢0s X
A) 3;
B) 1;
C) -2,
D) 5;
E) 2.

13. HaiiuTe HAaMMEHBIINH TIOJIOKUTEIBHBIN Tepuol GyHKIUH Y = Sin2X;
A) 0,5m;

B)2n ;

C)m;

D) 0;

E) -1.

14. st pynkumn f(x) = x° + 2x° — 1. Haitruf (-3),
A) 0,5

B) 2

01

D)0

E) -10

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

B)2+ cos2x

C)o

D)0,5

E)sin8x

16./1ns1 3a1aHHON QYHKIUM HalTH 00paTHyI0 Y=-2X+3
A)y=15-05x;

B) y=15-x;

C) y=15+05x;

D) y=0,8+2x;

E) y=08x.

17. Kakas u3 pyHKUUN SABISETCS HEUYETHON?
A)y=x"—2x*;
B) Yy =X +2x%;
C) y=x"+2x"
D) y=X"+2x°;

2

E) y=Xx"—2x%.



18.Haiinure 06aacts onpeeneHus GpyHKIUn y = 2x* —x-1

X% +x-2

A)X # -2 x#1;
B)x #0;

C)x e(2; »);
D)X € (- «; -2);
E)x #2

19. I'paduk kakoit GyHKIIMK N300paKEH HA PUCYHKE?
y k

A) y = COSX;

B) y = sinx;

C) y = ctgx;

D)y =tgx;
E) y = 3sinx;

VYkaxxuTe ypaBHEeHHE Iapa0oJIbl, N300paKeHHOH Ha PHCYHKE:

A)y=05x*+3

B)y=x2+3

C)y=-05x%+3

D)y = - 0,5x°— 3
E)y=3x*+3

21. KoopauHaTsl BEpIIMHBI TapadoJIbl, 3aJaHHON YpaBHEHUEM Y = - x? +6X, paBHBI
A) (6;0);

B) (-3;-9);

O) (3;9);

1) (0;0);

E) (-3;9).

22.U13BecTtHO, uTO: Sint = <t <7 .Bbuucaurs tgt.

(SR
NN



23. Kakue u3 GyHKIMN SABISIOTCS YETHBIMU?

1) y =sin 3x; 2) y = x sin5x; 3) y = x° - sin 2x; 4) y = [sin9x].
A)1u3;

B)2u3;

C)2u4;

)3 u4;
E)l u4.

24. Haiitu MHOeCTBO 3HaueHni Qpynkiuu [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.

Hrorosbiii TecT 3a 1 cemectp

Bapuanm 1

1. Haiture 3nauenne f'(2)+ f'(=1), ecnm f(X) = 2x3 —7x*+ 3x + 10
A) 68;

B) -7,

C) 14;

D) 22;

E)106.

2. Haiinute o6nacth onpeneneHus GyHKIuu y = —3X +
- X

A) x#2;

B) x#-2;

C) x € (—0,—2);
D) x#0;

E) x €(2;+x) .

3. Haitzure sKcTpeMyM QYHKIUHA | ompeaenute ero Bux: f(x) = -4x%- 6x - 2

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

cosx=1
4.Pemiute ypaBHEHHUE:

A)m; B) % + 27K;; C)27K; D) % + 7 ; E) apyroe pelcHue.



5. Haiigure npousBonuyto ¢pyakmuu f (X) = (5+4x)(4Xx —5)
A) 32x%;

B) 32x;

C) 8%

D) 16;

E)/6x.

6. Haiijue npoMexyTku BospacTanust GpyHkuun f(X) =—x> +2x—3
A) (- oo1];

B)[-1;0);

C) (O; oo);

D) (— o0; oo);

E) [— 2; oo).

7. HaiiiuTe TaHTeHC yIia HaKJIOHA KacaTenbHol k rpaguky ¢pynkiuu f(X) =5x° +2X B
touke M (1;3)

A)tga =5;

B) tga =16;

C) tgax =6;

D) tga =14;

E) tga =12.

8. Haiinure cosa, eciusino = 0,8 u §< a < T.
A) -0,6;

B) -0,7;

C) 1,4;

D) 0,22;

E)1,06.

9. Beruncnure arcsin(— %]

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

10. Kakas u3 pyHKIMIA ABIsSeTCS HEUCTHOM?
A y=x —2x*;

B) y=x'—2x%;

C) y=x"+2x%

D) y=X+2%°;

E) y=x"-2x°.

11. CocTaBuTh ypaBHEHHE KacaTenbHOl K rpaduky GyHkuuu y = 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. Haiigute naumensee 3nasenne Gynxumn Y = 2X° +5X* —10%° + 3 1a otpesxe
[-2:0]

A) 79;

B) 0;

C) -99;

D) 3;

E) 10.

X x?

13. lana ¢pynkuus f (x) = 37 + 3x — 20. HaiiguTe €€ KpUuTHYECKHEe TOUKH

A)-1; 3;

B) -2; 1,5;

C)-1,5; 2;

D) 5; 2;

E) -3;

14. Pemnte HEpaBeHCTBO COSX > >
A) (—2—”+2ﬂn;2—”+2ﬂnj,nez;
3 3
B)(z+27zn;2—”+27zn),n el
3 3
0) (—£+2ﬂn;£+2ﬂnj,nez;
3 3

T T
D)E——+7zn;—+7zn),nez.
3 3

E) npyroe pemenue.

. T T
15. Haitnure 3HaueHue Beipakenus 0SI n’=——-2cosrx — tg 2=,

D) 4,5. E) -3;

/4
y= 3C05(x+ —]— 2
16 Haiimute MHOXECTBO 3HaYCHUHN (YHKIIUH 3

A) [—1];
B) [—5:1l;



C) [1:3];
D) [—5:—2]
E)(1.4);

17.Haiiaute nponsBoaHyto QyHKImE ¥ = 5€0s X —3x*
A) —osinx—6x

B) - 5cos x —6x

C) —5Ccosx—3x:

D) Ssinx+6x,

E)Stgx+2.

18. Boruuciure: oS> 15°-sin® 15°

J3

A) L —
72
B) 0,5
C)0
D) 1
19. Pemmte ypapuenue 2sinx=-1
i£+7m,n
A) 3 e’Z;
T
B) i§+27m,n c Z;
(—1]"+1£+7m ne Z
0) ;
D)(—l)"—+im,ne Z;

E) npyroe pemenue.

1
20. TouKa ABHKETCS MPAMOIMHEHHO 1o 3akony S(t) = 2t° + Etz —1. Boruncnure yckopenue

ToukH npu t = 1.
A)?2
B) 10
C) 12
D)3
E) 13

21. Hanumy ypaBHeHHe KacaTenbHOH K rpaduKy GyHKIHK y = sin2x +1 B Touke Mo (Z: 2)
4

A)y:2x+2—g;
B) y=1;
C)y=x+2-I:
) y=x+ 2
D)y=-1,
E)y=2.

Bapuanm 2
1. Haiigure 3nauenne f'(2), ecm f(X) = 4x% — 2x - 45

A) 46;



B) 36;
C) 98;

D) 106;
E) 102.

. 5
2. Haiingute obnacTh onpeneiacHust QyHKIMHA Y = —3 +7x
x J—

A) x #-3;

B) x #3;

C) x € (—0;-3);
D) x#0;

E) x € (3;+0)

3. Uccnenyiite pynxumo 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. Pemmre ypaBHenue: Sin(x)=-1.

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

5. Haiinure npoussoanyto Gynkiuu 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. Haiinure npomesxyTku yosBanus ¢ynkuun T (X) = x® —6x°>+5
A) [0;0);

B) (— o0;00);

C) [0;4];

D) (— oo;O] U [4; oo) ;

E) [- 4;0].

7. HaiiiuTe TaHreHC yria HakjIoOHa KacaTenbHoil k rpaduky ¢pynkiuu f(x) = —-3x* —5x B
Touke M (2;6)

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

D) tga =8; E) tga = 29.

. 4 3T
8. Brruncnure sino, eCIUcoso = — u > < a < 2m.

5
A) -0,6;



B) 0,36;
C) 0.98;
D) 0,6;

E)-0,2.

9. Beruncnure arcco{— %]

A) 45°;
B) 135
C) 607

1) 30%
E) 130°.

10. Kakast u3 QpyHKIMIA ABISETCS HEUCTHOM?
A)y=x"+x°;

B) y=x+X*;

C) y=x-x%;

Yy =% +X;

E) y=x"—x".

11. CocTaBuTh ypaBHEHHE KacaTeIbHOI K rpauky QYHKIEE Y = 2+/X B TOuke xo=4
A) y=x+1;

1
By=—x+1;
)Y 4

1
C)y==-x-1;
y=7

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

12. Haiinute Han6onbiuee 3Hadenue pyaknuu Y = X° +0,5x* — x° + 3 Ha oTpeske [— 2;0]
A) 1,92;

B) 99;

C) 3,5;

D) 6,7;

E) 670.

3 2
13. Mana dpyskuus f (x) = 3 + 5 2Xx — 3. HaiinuTe €€ KpuTH4ECKHUE TOUKH

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

14. Pemnte HepaBeHCTBO SINX > >



T
B)

o)
;

+7zn,—+7zn) neZ;

6
T

C)(G +27zn,—+27znj ne’Z;
T

D)( +27zn,T+27zn) nel.

)(——+27zn z+27sz neZ,
3 3

. T T
15. HalinuTe 3HaUeHNE BBIPAXKECHHUS 5sin? T —3cos? g +1tgr.

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

16. BerumcauTe: cos’ 75°-sin® 75°

AE

B) 0,5
C)0

J 3
D)- 5
E)-0,5;

17. Haiinure npousBoaayto Gynkimu: f(X) = sin 2xXc0s2x
A) —4cos2x-sin2x
B) 2cos4x

C) 2c0s® 2x + 2sin” 2x
D) 4sin2x
E) cos’ 2x —sin® 2x/

18.Haiinnre MHOXXECTBO 3HAUCHUH QYHKITUH: y= 5 COSX+2
A) =

B);

C) [1:3];

D) [—5—2]

E)-3,7];

19. Pemnre ypasHenue: 2SiN X COSX = %

A)(l)n—+2n nez
B)6nn, neZ

C) i nez;
12



D)—£+Tcn, neZ
12
E)Swm

20.MatepuaibHasi TOYKa IBIKETCS 0 MPSAMOM JIMHUH 1o 3akoHy S(t) = 3t% + 4c0s(0,5 ).
Haiinure ckopocTh MaTepraibHOM TOYKH B MOMEHT BpeMeHH t = 2C.

A) 15 m/c;

B) 13 m/c;

C) 12 m/c;

D) 19 m/c;

E) 21 wm/c.

21. Hanumy ypaBHeHHe KacaTelnbHOH K rpaduKy QyHKINM y = sin2x +1 B Touke Mo (. 2)
4
A) y=2X+2 —g )
B) y=1;
C)y=x+2-1;
) y=x+2-7
D)y=-1;
E)y=2.

Pazgen «I'eomeTpus» 1 cemectp

Bapuanm 1

1. TInmockocTb, MPUTOM TOJNBKO OJHA, TPOXOIUT Yepe3
a) 1100ble TPU TOUKH;

0) mo0bIe TPU TOYKH JISKAIME HA OJTHON TIPSIMOIA;

B) JIOOBIE TPU TOUKH HE JISKAIINE Ha OJHOM MPSIMOii.

2. B xybe ABCDAB1C1D; mnockoctn ACC; u B1C1C nepecekarorcst mo npsmoit

a) AC;
0) BC;
B) CC1
—B1 Cy
A Dy
. B C
A D

3.BbiOepute BepHOE YTBEP)KIACHHUE.

a) /IBe npsiMble Ha3bIBAIOTCS MApAIJIEIbHBIMU, €CJIM OHU HE UMEIOT OOIIUX TOYEK;
0) 1Be mpsMble, TapajljieNibHbIe TPEThel NPAMOM, TapalIebHbL;

B) JIBE MPSIMbIE, IEPIICHIUKYJIAPHBIE TPEThEN MPSIMOM, apasieIbHbL;

T') €CJIM YTJIbl PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIIPABJICHBI.

4. Tlpsimasi a, mapajuienbHas npsMoii b, mepecekaer miockocth a. Ilpsimas ¢ mapasuienbHa
npsiMoii b, Tormaa:

a) MpsIMBIE @ U ¢ IEPECEKAIOTCS;

0) mpsiMast ¢ JIEKUT B TUIOCKOCTH «;



B) IIPSIMBIE @ U ¢ CKPELINBAIOTCS;
T) NPSIMBIE @ U ¢ TTapaJUICIbHBI.

5. Ilmockocte o« mepecekaer cropoHbl AB u AC tpeyrompHuka ABC COOTBETCTBEHHO B
toukax K u P. U3BectHo, uto BC // «r, Torma npsimpie BC u KP

a) MepeceKaroTcs,

0) mapaJuIeIbHBI,

B) CKPEIIMBAIOTCA.

6. Touka K He nexwur B miockoctu tpeyronbHuka BIC, Touku A, M, u P — cepeaunsl
orpe3koB KB, K], KC coorBerctBenHo. KakoBo B3ammHoe pacnoinoxkenue rmiockocteit BJAC u
AMP?

a) IJIOCKOCTY TapasliebHbl;

0) IMJIOCKOCTH TIEPECEKAIOTCS,

B) UX PaclOI0XKEHUE ONPEIEIUTD HEb34.

7. IlpsiMbIe a U 6 NeXaT B MapaLIEIbHBIX IIOCKOCTSIX, CJIEI0BATEIBHO 3TH MPSMbIE
a)CKPEIIUBAIOTCS UM ITEPECEKAIOTCS;

0) CKpPEIIMBAIOTCS WU TIApaJlICIbHBL;

B) TOJIBKO CKPEIIMBAIOTCS;

I') TOJIBKO NapaJuIeIbHBI.

8. Kakoe u3 cienyromux yTBep>KIeHU BEpHO?

a) /IBe npsMble MepneHANKYISIPHBIE TPEThEH MepIeHAUKYISPHBI MEXIY COOO0M;

0) mpsiMasi Ha3bIBAETCA MEPIICHIUKYISIPHON TUIOCKOCTH, €CITM OHA MEPIEHANKYIIIPHA XOTs OBl
OJTHOM IPSIMOM, JIEXKAIIEH B 3TOM IJIOCKOCTH;

B) JIB€ TIPSIMBIE, NMEPIIEHIUKYIISIPHBIC K TUNIOCKOCTH, IEPIICHAUKYIISIPHBI MEX Y CO00#

T) IpsiMasi Ha3bIBaeTCs MEPIEeHIUKYISIPHOM MIIOCKOCTH, €CIIM OHA MEePIEeHIUKYISIpHA K 000
MIPSIMOM, JIEXKAIEH B 3TOU INIOCKOCTH.

9. JIBe ckpeuBarouiyecs npsiMble B3auMHO MEPIEHIUKYISPHBL. YeMy paBeH yroy Mexay
HUMHA?

a) 90°;

6) 0°;

B) 180°;

r) 45°,

10. Yepe3z Bepummny kBanpatraABCDmnposenena mnpsmas BM, mnepneHauKysspHas ero
mIockocT. Kakoe u3 cieayromux yTBepKIeHU HEBEPHO?
a) MD | CD;
6) MB L BC;
B) M4 L AD;
r) MB LAC.
M




11. Ilpsmas A nepnenaukynspaa cropoHaM AB u AC tpeyronsanka ABC u He TeXUT B
ero miockoctu (puc. 1). IlepneHaAUKyISpHBIMY SBJISIOTCS IUIOCKOCTH

a) DAC u ABC;
06) DAB u DBC;
B) DAC u DBC;
r) ABC u ABC.

D

C

A

B

12. PaBHoOenpennsie Tpeyronbukn ABC u ADC mmeror obmee ocHoBanue AC, mpuyem
BD L ABC. BM — menuana tpeyronbhuka ABC (puc.). JIuHelHbIM yrioM [Uisi IBYTpaHHOTO yria
DACB sBasiercst yron

a) DAB;

6) DCB;

B) DMB

r) DAC.

13. TTupamuna TABC npaBuibras. O — nentp ocaoBanust ABC, OK — paanyc okpyKHOCTH,
BIIMCaHHOH B ocHOBaHMeE (puc.). JINHEHHBIM U1 ABYTPAHHOT'O YIJIa P OCHOBAHUM SBISETCS YTOJ

a) DAO;

6) DCO;

B) DAC;

r) DKO.

D

14. Yro npencrapisieT coboil oceBoe ceueHue 000 MpaBUIBLHON MUPaMUIbI?



D1C1
A1B;

DC
AB

A) paBHOCTOPOHHHH TPEYTOJIBHUK
b) npsimoyrosibHUK

B) tpanenus

I') paBHOOEApEHHBIN TPEYTONBHUK

Bapuanr 2
BriGepu BepHBIN OTBET.
1. ITnockocTh, IPUTOM TOJBKO OJIHA, IPOXOJAUT YEpE3
a) MPsMYIO;
0) IpsAAMYIO U HE JIeKAIYIO Ha HeH TOUKY;
B) IIPSAMYIO U JIeXKAIYI0 HA HeH TOUKY.

2. B xyoe ABCDA:B;C1D; (puc.) mnockoctu D1B1B u B1A1D1
a) HE MepPeceKaroTCs;

0) rmepecekaroTcs 1o npsmoi A;B;

B)riepecekaroTcs no npsimon BiDj

m]

3. BriGepuTe BepHOE YyTBEpXKIECHHE.

a) €CITM CTOPOHBHI JIBYX yTJIOB COOTBETCTBEHHO COHAIIPABIICHBI, TO YTJIbI PaBHBI,
0) 1Be mpsMble, TapajliesbHbIe TPEThel NPSAMOi, IepeceKaroTCs;

B) JIBE MPSIMbIE, IEPIICHUKYJIAPHBIE TPEThEN MPSIMOMN, EPIIEHANKYIISPHBI;

T') ABE MpsIMbIE, UMEIOIME OOIYIO0 TOUKY, SBISIOTCS CKPEIMBAIOIIMMUCS.

4. TlpsiMasi ¢, mapajienbHas MpsMOil a, mepecekaer MIOckocTh f. Ilpsimas brmapamienbHa

psIMOM @, TOT1a:

a) mpsiMbie b U ¢ mepecekaroTcs;

0) npsimasi b 1eXUT B TUIOCKOCTH f3;
B) npsimble bu ¢ ckpemmBarorcs;

T) psiMbIe DU ¢ mapasienbHbI.

5. IInockocte o mepecekaer ctopoHsl BC u AC tpeyronpHuka ABC cOOTBETCTBEHHO B

toukax M u E. U3BecTHO, uTo AB // ¢, TOrna psimeie AB u ME

a) mepeceKaroTcs;
0) mapajuiebHBI;
B) CKpEIINBAIOTCS.

6. Touka D He nexut B miockoct TpeyroiabHuka ABC, Touku P, O, u M — cepeuHbl 0Tpe3KoB

DA, DB, DC cootBerctBenHo. KakoBo B3anmHoe pacrnonoxenue miockocteit ABC u POM?

a) MJIOCKOCTH MapasieibHbl;

0) TIOCKOCTH NEePECEKa0TCs;

B) MX PacrOJI0XKEHUE ONPEAETUTh HeNlb3sl.

7.IlpsiMble a U 6 IeKaT B MapaJuIeIbHBIX IUIOCKOCTSX, CIIEA0BATENIFHO ATH NPSMBbIE
a)CKpEILMBAIOTCS UITH N1EPECEKAIOTCS;

0) CKpeIIMBaIOTCs MM TapalIeIIbHBbI;

B) TOJIBKO CKPEIIMBAIOTCS,

I') TOJIBKO NapaJUIEIbHBI.



8. Kakoe u3 cienyromux yTBepKIeHUH HEBEPHO?

a) Eciu npsmas neprneHIuKynspHa K JIBYM MpSMBIM, JIKAIIMM B IUIOCKOCTH, TO OHa
MEePIEHIUKYIISIPHA K 3TOU MJIOCKOCTH;

0) eciu mpsiMasi MepHIEHANKYIISIPHA K IJIOCKOCTH, TO OHA €€ MePECceKaeT;

B) €CJIU JIBE IJIOCKOCTHU NEPIIEHIUKYIISPHBI K IPSIMOM, TO OHU I1apalIeNIbHBI;

T') €CJIM 1B MPSAMbIEC MEPIEHANKYIISPHBI K IUIOCKOCTH, TO OHU MapalieIbHBbI;

9. Ecnii os1Ha U3 IBYX CKPEIIMBAIOIINUXCS MPSAMBIX MEPIEHINKYIISIPHA K TUNIOCKOCTH, TO OyIeT
JIN nepneHﬂHKmepHa K 3TOI\/JI IIJIOCKOCTHU BTOpaSI HpﬂMaSI?

a) 1a;

0) 1a, HO IPU ONPEIENICHHBIX YCIOBUSX;

B) ONIPEICTUTD HEJIb3S;

T') HET.

10. Ipssmass MB nepnenaukynspraa croponam AB u BC tpeyronsanka ABC u He JeXUT B
ero 1miaockoctu (puc.). [lepneHuKyaspHBIMU SBISIFOTCS IUIOCKOCTH

a) MAC u ABC;

06) MAB u ABC;

B) MAC u MBC;

r) MBC u MAC.

M

C

11. PaBHoGenpennsie TpeyroapHukn ABC n ABD umeror obmee ocHoBanue AB, mpuuem
CD L1 ABC. CK — meauana tpeyroiabHuka ABC (puc.). JInHeHHBIM yriioM JUist IBYTPaHHOTO yria
CABDssnsiercst yroa

a) DAB;

6) DBC;

B) DAC;

r) CKD.

12. TTlupamuna KABC¥pasunbHas. O — nentp ocuoBanus ABC, OH — paanyc okpy>KHOCTH,
BNHCAHHOW B 0cHOBaHue (puc.3). JINHEWHBIM JTsl IBYTPAHHOTO YTJIa IPH OCHOBAHHH SIBJISIETCST YTOJT:
a) KHO;
0) KAO;
B) KCO;
r) HKO.
K



O
H
C

13. Yrto npencrapiser coO0i THaroHaAIbHOE CEYCHUE TIPU3MBbI?
A) mapaiuienorpamm;

b) kBagpar;

B) Tpanenus

I') npssMOyTOJIBHUK;

J1) He 3Har0.

14. MoxeT M JuaroHajb MPSIMOYTOJIBHOIO Mapajulenuiena ObITh MEHbIIE JuaroHajiu
OOKOBOM rpaHu?

A) na;

b) Her;

B) moxer, HO He Bcerna;

I') He 3Ha1O

Pa3nen «Ajdredpa u Hauajia MaTeMaTH4deckoro anaiausa» Il cemecrp

Bapuanm 1
1. Pemmrte ypaBHEHHUE: o5 X —
5

N |~

A) g+2nn,nez

B) i%”ﬂonn,nez

C) 5?“+2nn,nez

D) il+zin, neZ
15 5

E) ig+10nn, neZ

2. Pemte ypaBHeHHE: 26inX /3 =0
2
A) (cpk 2—; +onk, keZ

B) g+ nk, keZ
C) Her pemennii;
D) g+27'ck, kezs

E) (—1)"+1§+ onk, ke Z

: 1
3. Pemure ypaBHeHue: 2SINXCOSX = 5

A) ('1)n£+En, nezs
12 2

B) 67n, neZ;



C) £+nn, nezs:
12
D) —£+Tcn, nezs:
12
E)Swm.

V3
2

. X
4. Pemite ypaBHeHnue SIin 5 =
o
A) i?+107zn, nE Z

5
B)i§+2ﬂn,n€2

C) (—1)”5?7[+27m, n€z

D) (—1)”5?”+27m,n€z

E)npyroii otBeT

5. Pemmre ypaBHenue 3 — 4c0s2X = (. Haiigute cymmy ero KOpHeW, MpUHAJUICKAIIUX
npoMekyTKy [0; 3 7]

A)9x;

B) 7.,5~;

C)5m;

D)6mr;

E)4n.

6.HaiiauTe o6nacts onpenenenus GyHKIUN y = [tgx
A) o<x<mn, nez;

B) gn<XSnn, neZzs

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

E) nnSX<g+nn, neZ

7. Peunte ypasuenue: Sl n(% + x) +Si n(% —X)= J3

A) 2m,nel;

B) .n,ne Z;

C) t+2m,neZ;
D) et kopHei;

E)%+?,nez.

8. Haitnure obGnacts onpenenenus GpyHkuuu: y = (x+1)/CoSX.
A) x#m + 1n; ne Z

B) x;t—l,x;t%nwzn;nez.

O) x;«t%wzn;nez.



D) x¢%n+27zn;nez;

E)x #1/2.
9. HaiiuTe 3HaueHHe BhIpaXKeHUs: 2 arcsin (—\/§ 12) + arctg(-1) + arccos~/2 /2 .
A)2/3n. B)mn/3. C)-2n/3. D)n. E)n/2.

10.Pemmre HepaseHcTBO SINX < —.

oot

(71 or J _

B)| —+mM;— + 7 ||\ne Z,

6 6

0) (£+2ﬂn;5—”+2ﬂnj,nez;
6 6

D) (%+2ﬂn;%+2ﬂnj,nez;

E)npyroii oTBer.

: 1
SINX > g,

11. Pemute cucteMy HEpaBEHCTB: 1
COSX < —.

6

A) arccos% +2mM; T — arcsin% + Zm} nNeZ

B) arccos%+27zn;7z—arcsin%+27zn neZ

nNeZ

neZ

i 1 .1
C) arccosg + 27 — arcsmE + Zm)
1 .1
D) arccosg + 27 — arcsmg + Znn}
.1 1
E) (arcsm6 + 27zn;arccosg + ij, nezZ

Bapuanm 2

1. Petnte ypaBuenue: Sint = %,
A) (—1)k+1%+7zk,k eZ.

B) (—1)k*1%+3;zk,k eZ.



o) (1) E+Zkkez.

) ( )36 6 <

D)=n+ 6 nk, ke Z.

B ()" E sk kez
) (-1) 5T akke

X

2. Pemute ypauenue 10 > = \/§ .

A)£+7zn,neZ

3
B)%+27zn,nez
C)%[+27zn,nez

D)z?ﬂ+7zn,nez

E)npyroii orBet

X
3. Pemure ypaBHeHue COS(E + 7[) =0.
A) x=n+1k, keZ;
T
B) XZE +nk, keZ;

C) x=27k, keZ;
D) x=n+21k, keZ.
E)npyroii oTBer.

4. Pemnte ypaBHeHHe SinX=1
A) %+ 2mne’Z:;

B) m,ne Z;

O) %Hzn, neZz:

D) 2m,neZ;
E) npyroii orBer

. X X
5. Haiigute pemenue ypaBHeHus SIn 2 _11COSZ =0 u3 unrepsana (5w; 9n).
A)6n+2.
2

B) 67 - .
2
C) 6m.

D) 9z - z
3



E) 8n + z
4

6. Haiimure o6macTs onpeneneHus GyHKIHH y = \Sinx

A) o<x<mn, neZ;
B) gn<xsm, neZ;

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

E) nnSX<g+nn, neZ

7. Pemure ypaBHenue: Sin 3x +0,5=0

A) (—1)k+1%+7zk,k eZ.
B)(—l)k”%+37zk,k cZ.

o) (1) E+Zkkez.

) ( )36 skike

M) n+6nk, ke Z.

B ()" E s Zk ke
) (-1) g akke

8.Haiinute o0OnacTh onpenencHus GyHKmu: y = (x+2)/SinX.

A)x#m+mn; nel.

B) x;t—l,x;t%nwzn;nez.
0] x¢%+ﬂn;nez.

) x¢%n+27zn;nez;

E)x #1/2.

J3

9. Haiimute 3HaueHue BeIpakeHus:Sin(arcsin 5 — arcsin——).

2
V2

A
B) 0,5
C)0

D) 1
E)- 0,5

10. PemmTe HepaBeHCcTBO SINX > ——.

A) (—2?”+2ﬂn;2?”+27m),nez;

2



B)(%+27zﬂ,—+27zﬂj nel;
C) (—£+2ﬂn;£+2ﬂn}nez;
3 3

[[)(—zwzn'zwzn)nez
3 '3 o
E) npyroii otser.

11. Pemuts HepaBenctBo : COS2X + 5C0SX +3>0

A) —E+2nn;5+2nn ,nez
6 6

B) —E+2nn;E+2nn ,nez
4 4

C) —E+2nn;E+2nn ,nez
3 3

D)[— o + 27, 2—7[+27zn} nez
3 3

E)[—3—n+2 n; 3—+2nn} nez
4 4

Pa3nen «I'eomeTpus» 2 cemectTp
Bapuanm 1
1. Yersipexyromsauk ABCD u tpeyromsank ADM He nexar B omHo#l tuiockoctu. Ilo
Kako# npsimoit mepecekarotces mockoctu BCD u CDM?

a) AD; C
6) CD; B

B) BM.

2. Kaxwue pedpa tetpasapa MABC nepecekaer mpsimast KL?

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

AN



3. Kak 0ynyt pacmonoskens mpsmbie MB 1 KL? (cm. puc.)
a) KL || MB
0) KLNMB
B) KL-MB

4. Kaxkue 3 HIKEONMCAHHBIX MMPU3M SIBISIOTCS IPABUIbHBIMU?

a) MpU3Ma, y KOTOpOi OCHOBaHUS — PAaBUJIbHBIE MHOIOYT OJIbHUKWY;

0) mpu3Ma, y KOTOpoit O0KOBbIE I'PaHU — PaBHbIE MPSMOYTOJIbHUKH;

B) IpsiMasi IIpuU3Ma, Y KOTOPOH B OCHOBAHUH JIKUT MTPABUIIbHBIN MHOTOYTOJIbHUK;
C) cpelly JaHHbIX OMUCAHUM MPaBUIBHON MPU3MBI HET.

5. B nmpaBHMIIbHOMN YETHIPEXYrONbHON MHPAMHE CTOPOHA OCHOBAHMS @ = 2v/2 CM, BHICOTA
nupamuabl H=1 cm. HaiinuTe momans 1uaroHaabHOTo CEYeHuUs.

a) 2 cM%;

6) 4 cm?;

B) 2\2 CMZ;

T) ? oM? .

6. Llununap katutces 1o miaockoctu. Kakas ¢purypa nosyuurcs npu ABHKEHUH €ro ocu?

a) WJIAH]IP

0) IMJIOCKOCTh

B) OKPY>KHOCTh

I') IPSMOYTOJIbHUK

7. Kakoit reomerpuueckoil (QuUrypoll SABISETCS MHOXECTBO TOYEK IPOCTPAHCTBA,
PaBHOYJAIIEHHBIX OT TAHHOM TOYKH?

a) OKPY>KHOCTb

0) map

B) chepa

rKpyT

8. Pebpo mpaBuibHOTO TeTpadapa paBHo 1 cm. Halinure miomans GOKOBOW MOBEPXHOCTH
TeTpadpa.
3
a)\i—— oM
3v3
6) T CM2

B)V3 cm®

r)9 cm?

9.Bricota mmnuHapa 3 cM, paanyc ocHOBaHHs paBeH 2 cM. Haiiaute HanmOonplryo JUIHHY
KapaH1amia, KOTOPBIH MOTHOCTHIO TOMECTHIICS OBl B 3TOT IIMJIUHJIP.

a)3 cMm

6)V13 cm

B) 5 cMm

r) 4,5 cm

10. BepHo i yTBEpKJICHHE: €CITH TIpsIMasi @ TepeceKaeT NpsMyro b, a mpsiMasi b mepecekaer
MPSIMYIO €, TO TIPSIMBIE @ U C - TIepeceKarouuecs npsaMble?

a) na



pomba?

0) HeT
11. Onna w3 auaronaneir pomba paBHa ero cropoHe. KakoBbl BHYTPEHHHE YIJIbI 3TOTO

a) 45° 1 90°

6) Bee 110 90°
B) 60°n 120°
r) 451 135°

12. Cronsip ¢ NOMOIIBIO JIBYX HUTEH INpoBepsAeT, OyAeT JIM yCTOHYMBO CTOATH Ha IOy

H3TOTOBJICHHBIN UM CTOJ, I/IMeIOH_II/Iﬁ YCTBIPE HOXKKHU. Kax HY)>XHO HAaTAHYTb HUTH?

a). ). @ ®

e ®
I') TaK IPOBEPUTH HEIIb3SI

13. Otpesok mmHOM 10 cM 00pa3yeT ¢ TUIOCKOCTHIO Yol 45° . OnuH KOHEL JAHHOTO oTpe3Ka

JICKUT B I1ockocTH. Ha kakom pacCTOAHNHA OT INJIOCKOCTH HAXOIHUTCA BTOpOﬁ KOHCI OTpe3Ka?

Ky0a?

a) 10 cm
0)5cm
B) 7 cM

r)5v2 cm

14. TloBepxHOCTb Iapa paBHa 97 cM? . UeMy paBeH 06BEM 3TOr0 mapa?
a) 4,5m M’

6) 361 cM°

B) 1087 cm®

r) 108 oM’

15. Tlnomans GOKOBOH TOBEpPXHOCTH KyOa paBHa 36 cm’. UeMy paBHA AMArOHAmb STOTO

2)3v2 cm
6)4/3 cm
8)3V3 cm
V18 cm

16. TIpsMOYTOIBHBI TPEYTONBHAK C KATETOM, PaBHEIM 5 CM M mpriexammmM yriaom 60°,

BpalliaeTcsi BOKpYr 3Toro kareta. Haiiaure miomianbs 60KoBOM MOBEPXHOCTH MOTYYEHHON (QUTYPBHI.

a)50v/3 7 cm?
6)25V3 1 e
B)507 cM?
r)751 cm®

17. B HpaBHHBHOﬁ quBIpeXYFOHBHOﬁ npu3Me AHUAroHaJIbHOC CCYCHHUEC — KBaJpar CO

CTOpOHOﬁ3\/§ cM. Haiinure nuiomaab OCHOBaHUS PU3MBI.

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



18. BricoTa KOHyca paBHA 4v/3 CM, a yron IpH BepIIMHE OCEBOTO CEUEHHs PaBeH 120°.
Haitaure nomans OCHOBaHUS KOHYCA.

a)120v/2 cm®

6) 136 T cM”

B)144 1 cm?

r)24+/31 cm?

19. Ecim ABCDA;B1C1D; — ky0, Touka M — cepeauna pedpa Ai;B; u Touka N — cepenuna
pe6pa A;D1, To BepHbl i BbickassiBanus: 1). ZAD;C = 90° 2). MN||BD

a). BepHo 1 B). BepHO 1 u 2

0). BepHO 2 T'). BEpHBIX HET

20. CDEK — kBazmpaT co cTOpoHOH, paBHOWM 2 cM, BD — mepneHauKynsp K TUIOCKOCTH
kBazpara. Haiinure paccTostaie ot ToukH B 10 mockoctn kBazgpata, ecii BK = /72 em.

2)8v?2 cm

0) 6 cm

B) 8 cM

r) 6v3 cm

Bapuanm 2

1. ABCDA;B;CiD; — mnapamnenenunen. Kakme wu3 pebep 3TOro mnapauieienuiena
nepecekaer npsamas MK? D, C:

a) AA]_

6) AA1 u BB1

B) BB; u CC;

F) AAl, BB1 u CCl

y—_————— -——-4 C
/
/
/
/ /
A

B
2. ABCDA;B;C;D; — uetsipexyronbnas npusma. Ha ueptexxe npsmeie KL, MN, BD; u PO
— mapauienbHbl. Kakue u3 3TUX mpsIMBIX IMapaJijIeIbHBI Ha CaMOM Jieie?
a)KL uMN D,

6)KLuBD; N C
8)KLu OP BN °
r)MNu BD; A ! \
N Bi \P
K | \
| \
VBN N L ¢
\ \ \
//‘L \ \\
/ \\ \
A v B
3. Kak Oynyt pacronoxxens! npsimeie BD1 u OP? (cm. puc.2)
a)BD; IOP
6)BD; NOP
B)BD; ~OP

4. Kaxkue U3 HIKEOMUCAHHBIX nUupamMu ABJISIFOTCA IIPABUJIbHBIMU:
a) MIpaMKIa, y KOTOPOi Bce OOKOBBIEC pedpa paBHBI;



0) mupaMuga, y KOTOpOi OCHOBaHHE — MPaBUIbHBI MHOTOYTOJBHHK, a BBICOTA MPOXOIUT
yepes ero UeHTp;
B) IUpaMuUJa, Y KOTOPOi Bce OOKOBbIE IPaHU PaBHBI?

5. B mpaBuiabHO# TpeyrojbHOW MPU3ME CTOPOHA OCHOBaHUS paBHa 24 ¢cM, a O0KOBOE pedpo
10 cm. Haitnure nepumerp ceyeHUs, MPOXOIAIIETO 4Yepe3 CTOPOHY HIXKHETO OCHOBAHUS U
MIPOTUBOMNOJIOKHYIO BEpUIMHY BEPXHETO0 OCHOBAHUSI.

a) 68 cm

0) 58 cm

B) 76 cMm

r) 44 cm

6. KoHyc kaTuTCs 1O IUIOCKOCTU TaK, YTO €ro BEpIIMHA OCTaeTcs HemoaBMkHOW. Kakyro
¢burypy onmchIBaeT IEHTP OCHOBAHMs KOHYyca?

a) OKPY>XHOCTb

0) kpyr

B) IIPSIMYIO

I') TOUKY

7. Kaxoii reomerpuyeckoil (UTypoill SBISETCS MHOXXECTBO TOYEK IPOCTPAHCTBA,
yJIQJIEHHBIX OT JaHHOH TOUKU Ha paccTOsIHUE, He OoJblee JaHHOT0?

a) OKPY>KHOCTb

0) kpyr

B) cdhepa

T) map

8. Bce BBICOTHI JAHHOTO TPEYrOJIbHUKA MEPECEKar0TCs B OJJTHON M3 ero BepuuH. Kakoii 310
TPEYrOJIbHUK?

a) Pa3HOCTOPOHHMI

0)paBHOOEIPEHHBIN

B) pPaBHOCTOPOHHUI

T') IPSIMOYTOJIbHBII

9. OceBoe ceueHHe MIJIUHAPA — KBAAPAT, JUTHHA TUAroHAIHA KOTOporo paBHa 20 cM. MoXHO
JIM B ATOT IIMJIMHJIP TOMECTHUTD IIaAP C PATHYCOM 7 cM?

a) na

0) HeT

10. Ilmomage JOUArOHANBHOTO CEYCHHMSI KyOa paBHA 8vV2 oM Haiinnre 1oromans
MOBEPXHOCTHU KyOa.

a) 36v2 oM’

6) 24+/3 oM

B) 36 cm?

r) 48 oM

11. Kak m0omKHBI OBITH PACHONIOKEHBI TOJO03bS JIBDK OTHOCHTENIHHO JIPYT JApyra, 4TOObI
JIBDKHUK yman?

a) napajuiesIbHO

0) repecekaTbCst

B) CKpELIUBATHCS

12. Tpu myxu cuaenu Ha HoTojke. B 12 yacoB gHS OHM pa3ieTeNuch B pa3Hble CTOPOHBI.
Uepes kakoe BpeMsi OHU OKaXXYTCsl B OAHOM MJIIOCKOCTH?



a) uepes 12 gacos

0) oKa CHOBa HE CAAYT Ha CTEHY WUJIH ITOTOJIOK

B) B J11000€ BpeMs OYIyT B OJTHOM TUIOCKOCTH

T') B 9TOT JICHb B OJJHOM TUIOCKOCTH OHH YK€ He OYyT HU B KaKO€ BPEMsl.

13. B mupamuge SABC pebpo SA neprneHauKyIspHO IMIOCKOCTH OCHOBAHMS MUPAMUIIBI.
AB=AC=4cm, SA=3cmMm, £A= 90°. Haiinure nunsl pedep SC, SB, BC.

a)5;5;4,8cm

0)7;7;,8 cMm

B)5; 5;4 V2 oM

r)7;7;8V3 cm

3 .
14. O6bem KoHyca pase 9v3m cm® . HaiiuTe BHICOTY KOHYCA, €CIH €I0 0CEBOE CCUCHHE —
PaBHOCTOPOHHUM TPEYTOJbHUK.
a) 3 cm

6) 3V3 cm
B)V3 cM
r) 6v3 cm

15. Bce pebpa npaBuIiIbHOM TpeyroibHOM MUpaMuabl paBHbl 2 cM. Haiinure anodemy.
a)2cm

6) 2v/3 cm

B)V3 cm

V3
r); cM

16. ABCD — kBanpar, BM neprieHauKkyImsip K IIocKOCcTH KBaapara. Halaure mmmHy oTpeska
DM, ecit AB =+/12 cm, BM = 5 cwm.

a) 6 cm

06) 7 cm

B) 6v2 cm

r) 5v3 cm

17. ABCDA;B;1C1D; = xy06 u touka K — cepenuna pe6pa AB, Touka M — cepeanna pedpa
AD. Kakue u3 BbICKa3bIBaHUN OyAyT BEpPHBIMHU:

1.£AB:C =90°;

2. KMII B;C.

a) BepHO 1

0) BepHO 2

B) BepHO 1 u 2

I') BEpHBIX HET

18. TIpsIMOyToJILHUK CO CTOpOHAMH 6 JAM W 4 JOM BpamlaeTcs BOKPYT MEHbBIIEH CTOPOHEI.
Haitaure nomans NOBEpXHOCTH TEJA BPALLICHHUS.

a) 80 7 am?

0)120 ;[M2

B)32m s

r) 42 T om?

19. B mockoctu B34THI Tpon3BoIbHO Touku A, B, C. Touka D B3siTa mpon3BOJIBHO BHE 3TOH
wiockoctu. MoskeT nu yetbipexyronbHuk ABCD 0b1Th Tpanenueii?



a) MOXET;
0) HET HE MOXKET.

20. B mpocTpaHcTBe B3sTa IpsiMasi @ U TOYKa A BHE 3TOW NpsiMOii. MOXKHO JIM yTBEPKIATh,
9TO JTE00ast psiMasi, IPOBEACHHAS Yepe3 TOUKY A W MepeceKaronias mpsMyro @, JISKHUT ¢ HEel B OJTHOM
IIJIOCKOCTH?

a) na;

0) HeT;

B) HE BCer/a.

5.3 Kommiekr MaTepuajJoB JJidA NIPOBEACHUSA MMPAKTUHYCCKUX 3aHATHH
Hepeqeﬂb YCTHBIX BOIIPOCOB 110 TEMaM:

Tema 1. BBegenue.
1. IlpuMeHeHMe MaTeMaTHYECKUX 3HAHMM TPU PEHICHUU NPEAMETHBIX 3ajad 110
cnenuainbHoctu 38.02.06duHaHCHI.

Tema 2. PazBuTHE NOHATHSA O YHCJIE.

1. beckoneunas nepuognveckas apoos.

2. HppanumoHaibHOE YHUCIIO.

3. beckoHeyHO yOBIBaromIasi reOMETPUIECKast IPOTPECCHsI.

Tema 3. Kopuu, crenenn u Jorapupmel.

1. Kopens cTenenu n> 1 u ero cBoiicTBa.

2. TlpeoOpazoBaHue BBIpAXKEHUH, COJIEPIKAIINX PATUKAIIBI.

3. Jlorapu¢m uncna. OcHoBHOE JIorapuMudeckoe ToxIecTBO. JlecaTuuHbIi 1
HaTypaJIbHbIHN JIOTapU(PMBI.

4. CsoiicTBa norapudmos: orapum Npou3BeACHUs, YACTHOTO, CTETICHH.

Tema 4. IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBeE.

1. TloHsaTHe ABYIpaHHOTO YIJIa U JIMHEWHOTO YIJla, KOTOPBIM OH U3MEpseTCsl.

2. Ormpenenenue NeprneHIUKYISIPHBIX IIIOCKOCTEH. Y CJI0BUE NEPHEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEM.

3. BpluncneHue yriioB MeXay NPSMbIMHU U IUIOCKOCTSIMHU.

Tema 5. KomOunaropuka.
1. ®opmy:sl yKcna nepecTaHOBOK, COUYETaHHM, pa3MeIIeHUH.
2. ®opmyna 6unoma Herorona. Tpeyronbuuk [lackans.

Tema 6. KoopauHaThl M BEKTOPBI.

1. IlpsmoyronbHas cUCTeMa KOOpAWMHAT B MpocTpaHCTBE. JlekapTOBBI KOOpAUHATHI B
IIPOCTPAHCTBE.

1. Onpenenenne BeKTOpa, HYJIEBOrO U €MHUYHOTO BEKTOpOB. CBOICTBA BEKTOPOB.

2. Ormpenenenue paBHBIX BEKTOPOB M IPOTHBOIOJOXKHBIX BEKTOpoB. JleiicTBus c¢
BEKTOPaMH.

3. Ormpenenenne KOJUIMHEAPHBIX W KOMIUIAHAPHBIX BEKTOpOB. PasnokeHue BeKTOpa IO
IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

4. Koopaunats! BekTopa. CBsI3b MEXy KOOpINHATAMH TOUYKH U BEKTOpA.

5. VYrox mexnay Bekropamu. CKalsspHOE MPOU3BEACHUE BEKTOPOB.

6. VYpaBHenue miockocTd. @opmyiia pacCTOSHUS OT TOUKH J0 TNIOCKOCTH.

7. Tlonarue o cuMMeTpuH B IpocTpancTBe. Bunbl cummerpun. [lapanienbHbiid mepeHoc.



Tema 7. OCHOBBI TPUTOHOMETPHUH.

1. Tpuronomerpuueckue GOpMyJbl ABOHHOTO yIJia M MOJIOBHHHOTO YIJIA.

2. Tpuronomerpuueckue ¢GopMynbl HpeoOpa3oBaHUs CYMMbl TPUTOHOMETPHUECKUX
(GyHKIMH B TPOU3BENICHHUE U MIPOU3BEICHHS B CyMMY.

3. OOmue GpopMyIbl Il pellieH s TPOCTEUIINX TPUTOHOMETPUYECKUN YpaBHEHUI.

4. @opMmynbl I8 pPELIEHUS NPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUH (YacTHBIE

city4amn).

Tema 8. ®ynkunu u rpapuku.

1. ®dynxnuu y = Vx , ux cBoiicTBa U TpadUKH.

2. CrenenHas QyHKIHS ¢ HATYpaJIbHBIM MTOKa3aTeeM, e€ CBOMCTBA U rpaduk.

3. CrenenHast QyHKIMS ¢ pallMOHAIBHBIM [TOKAa3aTEJIEeM.

4. BepTHKaJIbHBIE U TOPU30HTAIBHBIE aCUMIITOTHI rpadukoB. I'paduxu 1poOHO-TMHEHHBIX
GyHKIHI.

5. okazarenpHast QpyHKIHS (IKCIOHEHTA), €€ CBOMCTBA U Tpaduk. Uncio e.

6. Jlorapudpmuueckas pynkuus, e€ cBoiicTBa U rpaduk.

Tema 9. MHOrorpaHHUKH M KpYIJible TeJja.

4. OmnpeneneHue npsMOi U HAKJIOHHOW TTpU3MbI. VX s1emenTsI (BepinHsbl, pEdpa,
JIMaroHaIN, TPaHU, OCHOBAHUS U OOKOBasi IOBEPXHOCTb. )

5. Tlmpammpa. Bunst nupamun. VX snemMeHTs! (BepIInHbL, pEOpa, TuaroHaim, TpaHH,
OCHOBaHHUs U OOKOBasi IOBEPXHOCTb.)

6. IlpeoOpazoBanme mnomobus. CuMMeTpuu B KyOe, B TapajUlelienuIiese, B TIpU3ME H
Ipamuze.

7. Tena u NOBEPXHOCTH BPAILCHHUS.

8. Humuunp. [Tnomaas MOBEPXHOCTH.

9. Komnyc. Yceu€nnslii konyc. [Imomans moBepxHOCTH

10. Iap u cdepa, ux ceyeHus. Y paBHEHUE CepHI.

Tema 10. Hauana maTeMaTH4eCcKOro aHAIN3A.
Omnpenenenre npou3BogHON QyHKINH, €€ PU3MUECKUN CMBICIT.
@®opMyIIbl TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUI.
[IpaBuna quddepeHunpoBanusl.
[IpaBui0 BEIMMCICHHS TPOU3BOIHON CI0XXKHOM (DyHKIIMH.
@DopMyJIbl TPOU3BOIHBIX OOPATHBIX (PYHKIIHH.
I'eomerpuueckuii cMmbica mnpousBoAHoi. ['paduueckas wuiumocTpauus. YpaBHEHUE
KacaTelbHOU K rpaduKy QyHKIIHH.
7. Heobxomumoe M JI0CTaTOYHOE YCIIOBHE Bo3pacTaHus (yObiBanus). HeoOxomaumoe wu
JIOCTaTOYHOE YCIIOBUE MaKCUMyMa (MUHUMYMa) (QYHKITHH.
8. HaxoxneHnue HanOOIBIIETO U HAMMEHBIIIETO 3HAaUeHUH (PYHKIIMM Ha OTpe3Ke.

ocoarwnE

Tema 11. HHTErpaj u ero npuMeHeHme.
1. TlepBooOpa3zHasi.

2. IlpaBuiia BeIYHCICHHS IEPBOOOPA3HOM.
3. Teopema Hetorona—1JleiiOHua.

Tema 12. DiieMeHTBI TEOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKH.
1. Kiaccuueckoe ornpeenenne BepoITHOCTH CIIy4aifHOTO COOBITHS.
2. BeposATHOCTH CyMMBI HECOBMECTHBIX COOBITHH.

Tema 13. YpaBHeHUs 1 HEPABEHCTBA.
1. Jlorapudmuyeckue ypaBHECHHS
2. Jlorapudmuyeckue HeEpaBEHCTBA



IlepeyeHb NpaKkTHYeCKUX PadoT MO TeMaM:
Tema 1. Beenenue.
IIpaktnueckoe 3anstue Nel: O3HakOMmIIEHHME C pOJIBIO MAaTeéMaTUKU B HAayKe, TEXHUKE,
HSKOHOMHKE, MH()OPMALMOHHBIX TEXHOJOIMAX M NPAKTUYECKOH aedarenbHOCTH. O3HAKOMIICHHE ¢
LEJISIMU | 3a]1a4aMU U3y4EeHUsI MATEeMaTHKH NP ocBoeHnH cnenuaibHocTu 38.02.06DuHaHCH.

Tema 2. PazBuTHe NOHATHSA 0 YHCJIE.

[Tpaktrueckoe 3anstue Nel: BrimoaHeHne apudMeTHIECKUX ACHCTBUN HAJ IIEIBIMU 1
palMoOHATBHBIMH YHUCIIAMHU.

[IpakTrueckoe 3ansTue Ne2: BoimoaHenne apudMeTHIECKUX JEHCTBUN HaJY
JNEHCTBUTENLHBIMU YUCIIAMH.

[IpakTuueckoe 3ansarue Ne3: Pemienue 3aa4 Ha 6€CKOHEYHO yOBIBAIOIIYI0 T€OMETPHUUECKYIO
MIPOTPECCHIO.

[IpakTuueckoe 3ansarue Ne4: HaxoxxneHue npuOImKeHHbIX 3HAUeHUH BETMYUH U
MOTPEIIHOCTEN BHIYUCICHUH (a0COIIOTHON U OTHOCUTEIBHON); CPABHEHHUE YHCIIOBBIX BBIPAKEHUH.

Tema 3. Kopuu, crenenn u Jorapupmel.

IIpakTnueckoe 3anarue Nel: O3HakOMIIEHHE € TOHSATHEM KOPHS N-i CTENIEHU, CBOWCTBAMU

PaguKaIOB U IIPABUIIAMHM CPABHEHMS KOPHEM.

IIpakTnueckoe 3anatue Ne2: BpluncieHue U CpaBHEHHE KOPHEH.

[Ipaktuueckoe 3ansitue Ne3: IlpeoOpa3oBaHuMe UYMCIOBBIX U OYKBEHHBIX BBIPAXKCHHIH,
COJIEpKalINX paJnuKabl.

[TpakTryeckoe 3ansTre Ned: BrimonHeHne pacueToB 1Mo GopMyliaM, COAEpIKaIUM PaTuKabl,
OCYILECTBIISAS HEOOXOIUMBIE MTOICTAHOBKH U IIPe0oOpa30BaHUsL.

[IpaxkTrueckoe 3ansaTue NeS: Pemienne nppanmoHaJIbHBIX YPaBHEHHM.

IIpaktnueckoe 3ansaTtue Ne6: HaxokneHue 3HAUEHUM  CTENEHHW, HCIOJB3Yysd IIpH
HE00XO0IMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

IIpakTnueckoe 3ansTue Ne7: BplumcieHue creneHell ¢ palMOHAIBHBIM IOKA3aTeleM,
BBIITOJIHEHUE MPUKUAKY 3HAYCHHUS CTEIICHH, CPABHEHHE CTEIICHEH.

[Tpaktnyeckoe 3anaTtue Ne8: IIpeoOpazoBaHMe UHUCIOBBIX U OYKBEHHBIX BBIPAXEHUH,
COJIep KallMX CTEIECHH, IPUMEHSsI CBOMCTBA.

IIpakTnueckoe 3ansaTue Ne9: PerieHne nokazaTenbHbIX YPaBHEHUN.

[IpakTuueckoe 3ansatue Nel(: Pemienue npukiaaHbIxX 3a/1a4 Ha CIO0KHBIE TPOLIEHTHI

Tema 4. [IpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE.

[Ipaktuueckoe 3anarue Nel: Pacrio3HaBaHue Ha 4epTekax M MOJAENAX PA3IMUHBIX CIy4yaeB
B3aHMHOTO PACITOJIOKEHUS MPAMBIX U INTIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYXKICHUM.

[IpakTnueckoe 3anatue No2: BpinmojJHEHHWE MOCTPOCHUS YIIIOB MEXKIY HPSIMBIMH, IPSIMOM U
IIJIOCKOCTBIO IO ONHCAHMIO U PACIIO3HABAHUE UX HA MOJEIISIX.

[IpakTrueckoe 3ansTue Ne3: BrinogHeHrnEe MOCTPOEHUS YTI0B MEXAY MIIOCKOCTSIMHU.

[Ipaxktnueckoe 3anstre Ne4: [IpumeHeHne NMPU3HAKOB U CBOWCTB PACIIOIOKEHHUS MPSIMBIX U
MJIOCKOCTEH MpU pElICHUH 3aad.

[Ipaktrueckoe 3ansTue NoS: M300pakeHne Ha pUCYHKAaX M KOHCTPYHPOBAHHE HA MOICIISIX
MIEPIECHIUKYISIPOB U HAKJIOHHBIX K TUIOCKOCTH, MPSMBIX, TApaJUIETbHBIX TUIOCKOCTEH U 000CHOBAHUE
ITOCTPOEHHS.

[TpakTuueckoe 3ausitue Ne6: M300paxkeHHe HAa PUCYHKAX M KOHCTPYHUPOBAaHWE HA MOJEISIX
YIJIOB MEXY NMPSIMOM U IJIOCKOCTBIO.

[IpakTrueckoe 3anstue Ne7: PemieHue 3a/1ad Ha BIYUCICHUE T€OMETPUUYECKUX BEJIMYMH.

[Ipaktrueckoe 3anarue Ne8: M3o0pakeHWe Ha YepTe)kaX M MOJACISIX PACCTOSHUS U
000CHOBaHUE CBOUX CYXICHUH.

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



[Tpaktrueckoe 3ansatue Nel(: [Ipumenenue GopMys u TeopeM IUIAHUMETPUH JJIsT PEIICHUS
3azad.

Tema 5. KomOunaropuka.

[IpakTrueckoe 3anstue Nel: Pelienue 3a/1a4 Ha MOJICYET YUCIIA Pa3MEIICHUMN.

[IpakTuueckoe 3anatue Ne2: PerieHue 3a1a4 Ha I0JICYET YKMCIIA IEPECTAHOBOK.

[IpakTrueckoe 3anstue Ne3d: Pelienue 3a/1a4 Ha MOJCYET YUCIIAa COUCTaAaHUM.

[TpakTuueckoe 3anstue Ne4: PernieHue 3aqaq Ha iepeOOp BapUaHTOB.

[IpakTuueckoe 3ansrue Ne5: PemeHne KOMOMHATOpPHBIX 3ajad METOAOM Iiepebopa U IO
MPaBUITy YMHOXKECHUSI.

[Ipaktrueckoe 3ansTHe Ne6: dopmymna OumHoma HreroTona. CBoiicTBa OMHOMHMHAJIBHBIX
kodpunmentoB. Tpeyronpuuk [lackans.

Tema 6. KoopauHaThbl 1 BeKTOpBI.

[IpakTnueckoe 3ansatue Nel: M3yueHue nexkapTOBOM CHCTEMbI KOOpAMHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE 110 3aJaHHBIM KOOPJMHATaM TOYEK U INIOCKOCTEH, HaXOXKICHUE KOOPANHAT TOYEK.

IIpakTnueckoe 3anarue Ne2: HaxoxneHne ypaBHEHUN OKPYKHOCTH.

[Ipaktryeckoe 3anstue Ne3: Haxoxnenue ypaBHEHHH chepbl.

[IpakTnueckoe 3ansaTue Ne4: HaxoxneHue ypaBHEHUH INIOCKOCTH.

[IpaxkTrueckoe 3ansaTue Ne5: Beluncnenue paccTOsSHUN MEXKy TOUYKAMH.

[IpakTnueckoe 3anstue Ne6: M3yueHue CBOMCTB BEKTOPHBIX BEJIIMYMH, MPABUI PA3JIOKCHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE.

[IpakTnueckoe 3anarue Ne7: M3yueHue CBOMCTB BEKTOPHBIX BEIUYMH, IIPABUII HAXOXKACHUS
KOOPJMHAT BEKTOPA B IIPOCTPAHCTBE.

IIpakTnueckoe 3ansaTue Ne8: M3ydueHune CBOMCTB BEKTOPHBIX BEJIWYMH, IIPABHII JECHCTBUH C
BEKTOPAMH, 3aIaHHBIMA KOOPJIMHATAMM.

IIpaktnueckoe 3anstue Ne9: IIpuMmeHeHMe Teopum INpU PELIEHUM 3ajad Ha JEHCTBUS C
BEKTOPAaMH, KOOPJAHHATHBIA METO/.

IIpaktnueckoe 3anarue NelO: ITpuMmeHeHHE BEKTOPOB NIl BBIUMCIICHMSI BEJIMYMH YIJIOB U
pacCTOSHUM.

Tema 7. OCHOBBI TPUTOHOMETPHH.

IIpakTnueckoe 3anarue Nel: Paguannas Mepa yria. BpamarensHoe 1BUKEHUE.

[IpakTuueckoe 3ansarue Ne2: M3o0pakeHue yrioB BpalleHHUs Ha OKPYXHOCTH, COOTHECEHHE
BEJIMYUHBI YIJIA C €r0 PaCIOJIOKEHUEM.

[IpaxTuueckoe 3anarue Ne3: CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YnCIa.

IIpakTnueckoe 3anatue Ne4: @opmysbl IPUBEACHHUS.

[IpaxTrueckoe 3ansaTue Ne5: @opMysbl CI0KEHHUS.

[IpakTnueckoe 3ansaTue Ne6: @opmybl yIBOEHUS.

[IpakTuueckoe 3ansrue Ne7: IIpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUYECKHX (DYHKUUN B
IIPOU3BEICHUE U IIPOU3BEIICHUS B CYMMY.

[Ipaktnueckoe 3ansTme Ne8: PemieHune npocTeHIIMX TPUTOHOMETPUYECKHX YpPaBHEHUS.
[IpakTnueckoe 3ansaTue Ne9: PemieHne npocTeinX TPUroHOMETPUUECKUX HEPABEHCTB.

[Ipaktrueckoe 3anarue NelO: OOpaTHble TpPUTOHOMETpHUYECKHE (DYHKIIMU: apKCHHYC,
ApPKKOCHHYC, apKTaHI€HC.

Tema 8. ®ynkunu u rpadpuxm.

[Tpaktrueckoe 3anstue Nel: OGacTh onpeaeneHuss 1 MHOXKECTBO 3HAYCHHUH (DYHKITHH.

[Tpaktuyeckoe 3anarue Ne2: I'paduk ¢pyHKIMHU, OCTpoeHUe rpaduKoB (PYHKIMHA, 3aJaHHBIX
Pa3IUYHBIMHU CIIOCOOAMHU.

[Ipaktuueckoe 3aHsitue Ne3: MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OTPAaHUYEHHOCTb,
MIEPUOIUYHOCTb.



[Ipaktnueckoe 3ansitue Ned: CBoicTBa JMHEWHOM, KBaAPATUYHOM, KYCOYHO-JTMHEUHOW M
IpoOHO-TMHEHHON QYHKITUH.

[Ipaktuueckoe 3ansitue NoS: IlpomexxyTku Bo3pacTaHusi M yObIBaHUS, HauOoJplliee U
HauMEHbIIIEE 3HAYEHUS], TOUKH 3KCTPEMyMa.

[Ipaktrueckoe 3anstHe Ne6: Apudmernueckuwe ornepanud Han (QyHkmusmu. CroxHas
GbyHKIMS (KOMITO3UIIHS).

[Ipaktrueckoe 3anstue Ne7: O6paTHbIe PYHKIIUN U UX TPAPUKH.

[Ipaktnueckoe 3anstue Ne§: CBoiicTBa W rpadukd CUHYCa, KOCHHYCA, TaHTCHCA U
KOTaHI'€HCa.

[Ipaktuyeckoe 3ansTre Ne9: OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIINH.

[Ipaktnueckoe 3ansitue NelO: IlpeoOpaszoBanusi rpaduka ¢yHKIUUA. [apMoHWYECKHE
KoJie0aHusl.

Tema 9. MHOTOrpaHHUKH U KPYIJible TeJIA.

[IpakTruyeckoe 3anarue Nel: M300pakeHrne MHOIOIPaHHUKOB U BBIIIOJHEHUE ITOCTPOEHHS Ha
M300paKeHUSIX M MOJICIISIX MHOTOT'PaHHHUKOB.

IIpaktnueckoe 3aHsatue Ne2: BpluucieHMe JIMHEHHBIX JJIEMEHTOB M YINIOB B
MPOCTPAHCTBEHHBIX KOH(PUTYpAIHIX, ApTYMEHTUPOBAHHE CBOUX CYKICHHU.

[IpakTuyeckoe 3anstue Ne3: IToctpoeHue mpocTelmx cedeHuil Kyba, Ipu3Mbl, TUPAMUIbL.
[IpuMeHeHre CBOWCTB CUMMETPHHM MIPU PELICHUM 3a1ad.

[Ipaktuyeckoe 3anatue Ned: M300paxkeHHe OCHOBHBIX MHOTOTPAHHUKOB U BBINOJIHEHUE
PUCYHKOB 110 YCJIOBUSIM 3a/1a4.

[IpakTnueckoe 3ansaTue NeS: PemeHue 3amad Ha IOCTPOCHUE CEUEHUM, BBIYMCICHUE [UIMH,
pacCTOSAHUH, YII0B, IJIOMIAACH.

IIpakTnueckoe 3ansatue Ne6: [IppumeHeHre CBOMCTB CUMMETPUY IIPU PELLIEHUH 3a]a4 Ha Tella
BpallleHus1, KoMOuHaluio Ten. M300pakeHre OCHOBHBIX KPYIJIBIX TENl M BBIIOJHEHHE PUCYHKA IO
YCIIOBHIO 3aJ1a4H.

Tema 10. Hauana maTeMaTH4eCcKOro aHAIN3A.

[Ipaktuueckoe 3anatue Nel: M3yuenue u ¢dopmynupoBaHue €€ MEXAHHYECKOTO H
TFEOMETPUUYECKOTO CMBICIIA, H3YyYEHHE QITOPUTMA BBIYMCIEHUS IPOM3BOAHOM Ha IIpUMEpE
BBIUHCIICHUS] MTHOBEHHON CKOPOCTH U YIJII0BOTr0 KO3 UIMEeHTa KacaTeIbHOM.

[Tpaktnyeckoe 3anatue Ne2: CocTaBieHHe YpaBHEHHUS KacaTelbHOW B 0OOIIEeM BHJE.
VYcBoenue mpaBun auddepeHupoBaHus, TaOMUIBI MPOU3BOJHBIX JJIEMEHTApHBIX (YHKIIUH,
npuMeHeHue s aupdepeHnupoBanus GyHKIMNA, COCTaBICHHUS YPaBHEHHS KacaTeIbHOM.

[IpakTunueckoe 3anarue Ne3: M3ydueHue TeopeM O CBSI3U CBOMCTB (PYHKIMM U MPOU3BOTHOM,
(bopMyIHpOBKa HX.

[Ipaktnueckoe 3anstne Ne4: IlpoBeaeHue C MOMOIIBIO MPOWU3BOJHOM HCCIEIOBaHUSA
¢byHkuuu, 3agaHHOl (GopMynoi. YCTaHOBIIEHHE CBSI3U CBOWCTB (DYHKIMHM W MPOU3BOJHOW MO HMX
rpadukam.

[IpakTnueckoe 3anarue Ne5: I[IpumeHeHne MPONU3BOHON ISl pEIIEHUs 3a/1a4 Ha HaXOKICHHE
HauOO0JIbIIET0, HAUMEHBILIETO 3HAYEHHS ¥ Ha HaX0XKJIEHUE SKCTpEMyMa.

IIpaktnueckoe 3ansatue Ne6: Ilpumepsl MCHONB30BaHMA MPOU3BOJHOM Ul HAXOXKIACHUS
HaWJIy4lIero PelieHys B TPUKJIaAHbIX 3aa4ax.

Tema 11. MHTErpas u ero npuMeHeHue.

[Tpaktuueckoe 3ansatue Nel: IlepBooOpa3zHasi.

[Tpaktrueckue 3anatust No2-4: M3ydeHne npaBuiia BEIYUCICHHS TIEPBOOOPA3HOM.

[TpakTuyeckue 3ausaTus Ne5-7: Vzydenue npaBusiia BBIYUCICHUS IEPBOOOPA3HOM.

u Teopembl HeroTona—IJleitOnumIIa.

[Tpaktuyeckoe 3ansTue Ne§: Pemenue 3amgay Ha CBSA3b MEPBOOOpA3HON U €€ MPOU3BOAHOM,
BBIYHMCIICHHE TIEPBOOOPA3HON JJIst JaHHOUW (PYHKITUH.



[IpakTnueckue 3anarus Ne9-10: Pemenue 3amay Ha NpUMEHEHUE UHTETpaia sl BBIYUCICHUS
(U3NIECKUX BETUYMH U TUIOIIAICH.

Tema 12. DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKH.

[Ipaktnueckue 3anaruss Nel-2: I3ydeHHMe KIacCHUECKOrO OINPENEICHUsT BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEH.

[IpakTrueckue 3ansatus Ne3-4: PaccMoTpeHre MpUMEPOB BEIYMCIICHUS BEPOSTHOCTEH.

[TpakTuyeckue 3ausaTust Ne5-7: Pernenue 3a1a4 Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITHIA.

[IpakTrueckue 3anstust Ne8-9: CiyuaiiHas BeJIMYUHA.

[Mpaktuueckue 3anstust Nel0: [IpencraBinenne qaHHBIX (TAOIUIBI, AHATPAMMEI, TPAQUKH).

Tema 13. YpaBHeHHsI 1 HepaBeHCTBA.

[IpakTuueckue 3ansatust Nel: Penenve pauMOHAIbHBIX YPaBHEHUH U CUCTEM.

[IpaxTuueckue 3ansaTust No2: Pemienue uppaliioHanbHbIX YPaBHEHUN U CUCTEM.

IIpakTnueckue 3ansatust Ne3: Pemenue nokasarenpbHbIX YpaBHEHUM U CUCTEM.

[IpaxTuueckue 3ansaTust Ned: PerieHue TpuroHoMETpUUECKUX YPaBHEHUI U CUCTEM.

IIpaktuyeckue 3ansatus Ne5: Vcnonbp3zoBaHue cBOMCTB U rpadukoB (GYHKUMH Ul peleHUs
YpPaBHEHUU.

[Ipaktnueckue 3ansatus Ne6-7: PemieHne ypaBHEHUH C HPUMEHEHHEM BCEX IPHUEMOB
(paznokeHus: Ha MHOXUTEIH, BBEJACHHSI HOBbIX HEM3BECTHBIX, MIOJICTAHOBKH, IPpapuuecKoro MeToa).

[Ipaktnueckue 3anatus Ne§-9: PemieHue cucreM ypaBHEHMH C IMPUMEHEHHEM Pa3IMYHbIX
CII0CO0O0B.

[Ipaktuueckue 3ansaTuss NelO-11: Hcmonb3oBanue cBOWCTB U rpa@ukoB (YHKIUN MpH
pelIeHNN HEPABEHCTB.

IIpaktnueckue 3ansatuss Nel2-13: PemeHne HEpaBeHCTB M CUCTEM HEPABEHCTB C
MIPUMEHEHHEM Pa3IMUHBIX CIIOCOOOB.

IIpaktnueckue 3aHatus Nel4: IlpuMeHeHne MareMaTHYECKMX METOAOB JJIs PELICHUS
COJIEpKaTENIbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JIaCcTel HAyKU U MPAKTUKH.

5.4. KoMIuIeKT BONPOCOB /151 YCTHOTO ONpoca.

Tema 1. BBenenue.
1. Kakyro ponp urpaer MareMaTuka B JesiTebHOCTH (pruHaHcucTa?
2. Kakwe 1nenu nu3y4eHuss MaTeMaTUKU Bbl MOXKETE Ha3BaTh?
3. KakoBa poJyib MaTeMaTHKu B SKOHOMUKE?

Tema 2. Pa3BuTHEe NOHATHS O YHCIIE

1.Kakue uncna Ha3bpIBalOTCA HaTypalibHbIMU? Kakoe 3HaueHWE BBEIECHO IS MHOYKECTBA
HaTypaJIbHBIX YnCen?

2.Kakoe MHO)XECTBO HA3bIBACTCS MHOXECTBOM PAIlMOHATBHBIX YHCET U KaK dTOMHOXKECTBO
o0o3Hauaercs?

3.Kakue 0ObIKHOBEHHBIE IpOOH 00paIatOTCsl B KOHEUHBIE JECSITHUHbIE?

4. Kakue gricna BXOJAT B MHOXKECTBO I1ebIX yucen? Kakoe 0003HaueHHEe IPUHATO AJIsL TOTO
MHO>eCTBa?

5. Ilepeuncnute OCHOBHBIE 3aKOHBI ICUCTBUIN HaJ palliOHATIBHBIMH YHCIAMHU.

6. Kakue 0ObIKHOBEHHBIE JPOOH BBIPAKAIOTCS TOJIBKO MPUOIMKEHHBIMH JECITHUHBIMU?

7. Kakue necsTH4HbIe IpOOU HA3bIBAIOTCS O€CKOHEUYHBIMH MTEPUOTNIECKUMU?

8. Uto Ha3bIBaeTCs MEpUOOM OECKOHEUHON EPHUOTUIECKON AECATUIHOMN podu?

9. Kakue nepuoandeckue ApoOU HA3BIBAIOTCS YUCTHIMU U CMEIIAHHBIMU M KaK COKPAICHHO
OHM 3aITHCEIBAIOTCS?

10. Kak 3anmuchIBaroOTCs LebIe YKUCia U KOHEYHBIE JECSITHYHBIC POOH B BUIE OECKOHEUHBIX
MIePUOTUYECKHUX TpOoOeii?



11.JIr06as nu OeckoHeUHasi MepUOIUYecKasl IecATUYHas ApPoOb SBISETCS PalMOHAIBHBIM
guciaom?

12. Kak 0OpaTuTh YUCTYIO MEPUOTUIECCKYIO JCCATHIHYIO IPOOb B OOBIKHOBEHHYIO?

13.Kak 00paTuTh CMEIMAaHHYIO IEPUOJUUECKYIO JTECITUYHYIO IPOOh B OOBIKHOBEHHYIO?

14. Kakoe wucKIIOUE€HUE TPEACTaBIsAET COOON OecKOHEUHasl MepHOaUYecKast IeCSITHYHAS
npo0b ¢ mepuojiom 9?

15. Kakue uncna Ha3bIBAIOTCS JCHCTBUTENBHBIMU HMPPALMOHAIBLHBIMU U Kak 0003HavaeTcs
MHOECTBO UPPALMOHATBHBIX YKce?

16./lokaxkuTe, 4TO HE CYILIECTBYET YKMCIIA, KBAIpaT KOTOPOro paBeH 2.

17. Kakue gricnia Ha3bIBAIOTCS ICHCTBUTEIBHBIMU M KaKOE JUIsl HUX BBEJIEHO 0003HaYeHUE?

18.Kakumu cBoiicTBaMH 00J1a1a€T MHOXKECTBO JIENCTBUTEIILHBIX YUCEI?

19. Yto Ha3bIBaE€TCS YUCIOBOU MPAMOiA?

20.YTo Ha3bIBAaETCS YHUCIOBBIM OTPE3KOM?

21. Yto Ha3bIBAETCS YMUCIOBBIM UHTEPBAJIOM?

22.Kakue npomMeKyTKH Ha3bIBAIOTCS MOTYOTKPBITBIMU?

23.Kakue mpoMeXyTKH Ha3bIBAIOTCS OCCKOHCUHBIMH?

24 Yto noHUMaeTcs o1 abCOMIOTHON BEJITMYHUHOM EHCTBUTENLHOTO Yncia?

25. Ilouemy Henb3s AETUTH HA HYJIb?

Tema 3. Kopuu, crenenu u jorapupmsol
. UTo Ha3bIBaOT KOPHEM N-OW CTEIIEHU U3 HEOTPULIATEIBHOIO YHca?
. KopHeM HedeTHOH cTeneHu n U3 OTPULIATEIbHOIO YKCia a Ha3bIBAIOT?
. HazoBuTe cBOMCTBA KOPHSI N-OM CTEIICHMU.
. Kakue cBoiicTBa cTeneHnell BaM U3BECTHBI?
. HazoBuTe OCHOBHBIE CBOICTBA JIOrapu(hMOB.
. Kakoit norapudgm HazpiBaeTcs 1eCATUYHBIM?
. Uro Taxoe norapudm? Kak pemars sorapudmsi?
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Tema 4. IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE
. Kakue BbI 3HaeTe ciocoObl 3a1aHus MPSIMON B IPOCTpaHCTBE?
. Kakue BbI 3HaeTe criocoObl 3aJaHUs IIOCKOCTHU?
. Kakue npsiMbie B poCTpaHCTBE HA3BIBAIOTCS MAPaICITbHBIMA?
. Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOLUMHUCS?
. ChopmynupyiiTe TeopeMy O CYIIECTBOBAHMHM W €IMHCTBEHHOCTH MPSMOU TMapajuieaTbHON
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JTAaHHOM.
. ChopmynupyiTe mpu3HaK MapajiIeIbHOCTU MPSMBIX.
. UTo 3HAUUT: TIpsiMast U TUIOCKOCTh MapaieabHbI?
. ChopmynupyiiTe mpu3HaK MapauIeIbHOCTH MPSMOU U TUIOCKOCTH.
. Kakue mmockocTy Ha3bIBarOTCs MapaieTbHbIMU?
10. ChopmynupyiiTe MpU3HAK MApaICTHHOCTH TUIOCKOCTEH.
11. okaxkute, 4TO €CIIM JBE MapajliebHbIE MIIOCKOCTU MEPECeKaOTCS TPEThel, TO TMPSIMbIE
TepeceYeHUs mapajliebHEIL.
12. JlokaxuTe, YTO OTPE3KHU TMapAJICNbHBIX TMPSMBIX, 3aKIIOYEHHBIE MEXIy JBYMS
MapajuIeIbHBIMH IJIOCKOCTSIMU, PABHEI.
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Tema 5. KomOunaropuka

1. Yro Takoe komOuHaTOpuKa?

2. CKONBKO Pa3IMYHBIX MITH3HAYHBIX YHCEJI MOXKHO 3amucath ¢ momoiiso mudp 0,9,8,7,6,5?

3.CKOJIBKO CYIIECTBYET pa3IMYHBIX KOJOB, COCTOSAILIMX M3 TPEX3HAUYHOTO YHCIa, LUPPHI
KoToporo BbeiOMparoTcs u3 mudp 1,2,3,4, u cleayronero 3a HUM TPEeXOYKBEHHOTO CJIOBA, OYKBBI
KOTOPOT'O BBIOMPAIOTCSI U3 IVIACHBIX OYKB pyccKoro andasura’?

4. YTo neKUT B OCHOBE KOMOMHATOPUKH?

5. Korna Bo3nukia komOuHaTopuka? UTo crmocoOCTBOBANIO €€ BOSHUKHOBEHHIO?



6. UTo Ha3bIBAIOT pa3MEIICHUSIMU, IEPECTAHOBKAMU, COUETAHUSIMU ?
7. IlpuBeaure GOpMyIbI U OACUETA UX YUCIIA.

Tema 6. KoopanHaThl M BeKTOPbI
1. Yto 00pa3yroT Tpu NONAPHO MEPIEHIUKYIISPHBIEC IPSIMbIE ¢ BEIOPAHHBIMU HAPaBICHUAMUI
U €IUHULIEH U3MEPECHHUS?
2. Kak o0603HayaeTcs Ha4asi0 KOOpAuHaT?
3. IIpsimble ¢ BBIOpaHHBIMU HA HUX HAIIPaBJICHUSMU Ha3bIBAIOTCA?
4. Yto Takoe NpsIMOYroabHasi CUCTEMa KOOpIMHAT?
5. Kak Ha3pIBalOTCS MJIOCKOCTH, IPOXOASILIUE YEPE3 OCU KOOpAUHAT?

Tema 7. OcHOBBI TPUTOHOMETPHH.
. Kocunycom HaszpiBaeTcs ... TOUKH €JUHUYHON OKPYKHOCTH.
. UTo Takoe eAMHUYHON OKPYKHOCTH TAHT€HC?
. UTo Ha3bIBaeTCsA OPAMHATON TOYKU €IMHUYHON OKPYKHOCTH?
. Uro Ha3bIBaeTcs abCLMCCOM TOUKU €IMHUYHON OKPYKHOCTH?
. Kakas ¢pynkuus sBisercs 4eTHO?
. Kakas ¢urypa nazpiBaercs yriom?
. Korza nosiBmiiace paguycHas mMepa yria?
. Uro Takoe KocuHyc?
. UTo Ha3bIBaETCsl TAHT'€HCOM JIEHCTBUTEIBHOIO YUCIa a?
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Tema 8. ®yHkuuu u rpaguku.

1. Yro siBastercst rpa KoM KBagpaTHIHOW HyHKIIMN?

2. Yto He0OX0AUMO I MOCTPOEHHUS TpaduKa KBaApaTUIHON QyHKIUN?

3. Kak Ha3bIBaeTcsi COOTBETCTBUE, YCTAHOBJIIEHHOE IO MpaBUIY, COIJIaCHO KOTOPOMY
KaX/I0MY 3HAQUEHHIO X U3 MHOXKECTBA X COOTBETCTBYET ONpE/IeTICHHOE 3HaUeHue )?

4. Kak Ha3bpIBaeTcs He3aBHCUMAas IIepeMEeHHas?

5. Kak Ha3bIBalOT NpoIeCcC OMUCAHUS CBOUCTB (PYHKIIUH?

6. Kak Ha3pIBalOT 4YMCIO, OT 3HAaKa KOTOPOIrO 3aBUCHUT HalpaBieHHE BETBEl mapaboJibl,
BO3pacTaHHe WK yObIBaHUE TUHEHHON (QyHKIIMN?

7. Haiite onpenenenue pynkuuu. Kakue cnocoObl 3a1anus QyHKIUU CYIIECTBYIOT?

8. Uto Ha3bIBAIOT 00JIACTHIO ONpeAEIeHNs U 00J1acTh0 3HaYeHUs QyHKIUN?

9. Kakyro ¢yHKIHIO Ha3bpIBAlOT UYETHOM, HEYETHOM, BO3pACTAIONICH, YOBIBAIOIIEH,
MOHOTOHHOM?

10. Yto Takoe TOUKa JIOKAIbHOIO0 MakcUMyMa (MUHUMYMa) QyHKIUU? YTO Takoe JIOKaIbHbIN
MakCUMyM (MUHUMYM) QyHKUuU? YeMm otiauuaercs HauOoJbpllee 3HAUeHHUE (QYHKIUH OT €€
JIOKAJIbHOTO MaKCUMyMa?

11. Yro HazwBaroT rpadukom ¢yHkuuu? Kakue cBOWCTBAa MOXHO ONpPENENNUTh y (PYHKIUH,
3aIaHHON TpapuIecKu?

Tema 9. MHOrOrpaHHUKHM U KpPYyIJible TeJa.

1.V kako¥i mpu3Mbl BEICOTa COBMAIAeT ¢ OOKOBBIM pedpom?

2. JIBa paBHBIX MHOTOYT'OJIbHHUKA, JIEKAIME B MMAPAJUIEIBHBIX INIOCKOCTAX — 3TO ...

3. Kakoif 4eTbIpexyrojibHUK HE MOKET ObITh OOKOBOM TPaHbIO MPU3MBI?

4. Kakas npusma siBIsieTCs MPaBUIbHON?

5. YTto Takoe NEpNEHIUKYJSApP, OMYIICHHBIN ¢ BEPXHETO OCHOBAHMSI HA HUYKHEE OCHOBAaHUE
MPU3MBI?

6. CKOJIbKO TpaHel y Mpu3Mbl, B OCHOBAaHUM KOTOPOI HAXOIUTCS Tpanenus?

7. Kakas durypa siBisieTcsiocCHOBaHUEM ITUIMHApPA?

8. ITo xakoii (hopMysie MOKHO BBHIYUCIUTH MOJHYIO IOBEPXHOCTh LMIUHAPA?

9. YUto Takoe npusma? Oxapakrepusyurte ee?



10. Kakoe tenmo Ha3piBalOT MHOTOrpaHHHKOM? Cdopmynupyiite TeopeMy Diisiepa O CBS3H
yucia péodep, rpaHel, BEpLIIMH MHOIOrpaHHuKa. Kakie MHOrorpaHHUKH Ha3bIBAIOT IPABUIIbHBIMU?

11. Kakoit MHOTOrpaHHHMK Ha3biBatOT mpusMmon? Ilepeuncnure Buasl npusM. HazoBute
aJIeMEHTHI Tpu3Mbl. Kak HalTH miioma s 60KOBOM U MOJTHON MOBEPXHOCTH, 00BEM MPU3MBI?

12. Kakoe Tenmo Ha3piBalOT mnapamwienenunenqom?  Kakume — cymecTBYIOT — BHABI
napayuienenunenoB? Ilepedncnure cBoiicTBa mapamenenumnena. Kak HalTu miomans OOKOBOH U
TIOJIHOM MOBEPXHOCTH, 00BEM Mapaieenurea u NpsMoyroiabHOro napasienenumneaa?

13. Yro naspBatoT mupamugon? HaszoBure smemeHThl nupamuzbl. Kakyroo nupamumy
Ha3bIBAIOT MpaBUIbHOM? Kak HaiTH mromna b O0KOBOM M MOJHOM MOBEPXHOCTH, 00BEM MUPAMHKIBI?

Tema 10. Hauasa MaTeMaTH4€CKOro aHAJIN3Aa.
1. Yro Ha3pIBatoT npon3BogHON QyHKIMH B TOuke? KakoBbl (pU3MUYECKHil U T€OMETPUIECKUN
CMBICJI TPOU3BOTHOM?
2. Kakyro onepanuto HasbBaroT nuddepenuposanuem? [lepeuncnure npaBuia u Gopmynsl
muddepennrpoBanus. KakoBa TexHUKa HaX0XKIEHUS TPOU3BOJHON CIOKHON (QYHKITUU?

3. Kakoii Bu nMeeT ypaBHEHHE KacaTelbHOU K TpaguKy GyHKmuu ¥ — f(x) g rouke *o ?

4. llepeuncnure TpHU3HAKU BO3pacTaHUs, YyObIBaHUS, KPUTEPHUM HAXOXKIEHHUS TOYEK
dKCTpeMyMa (QYHKIINH.

5. [IpuBenuTe aIrOpUTM HaXOXI€HUs] HaMOOJBIIEr0 U HAMMEHBILEro 3Ha4eHusl (PYHKIUN Ha
OTpe3Ke [a; B]

6. Uro Ha3bIBalOT IEPBOOOPA3HOI, HEOTIPEICICHHBIM HHTErpasIoM sl GyHKImHu ¥ — f(x) 2
[lepeuncanure cBOHCTBA HEONPEAEICHHOTO UHTETpaja.

7. UTo Ha3BIBAIOT OIpEIENICHHBIM HHTETrpajioM OT ¢yHKuuu ¥ ~ f(x) ya OTpe3Ke [a; b] 7
[Tpusenute popmyny Herorona-JleiiOnuna. [lepedunciiute cBoCTBa ONPEEICHHOIO HHTErpaa.

8. KakoB reomerpuueckuii CMBICI ONpPEeIeHHOr0 HHTerpaia? Kak mpuMeHSIOT HHTEerpal K
peuIeHnIo PU3NYECKUX U TEOMETPUIECKUX 3a1a4?

Tema 11. UHTErpaj u ero npuMeHeHue.

1. Uto Takoe unTerpan’?

2. HemocpencTBeHHOE MHTETPUPOBAHUE, METOJ MOJACTAHOBKH, MHTETPUPOBAHUE IO YACTAM
3T0. ..

3. UeMy paBHa pOU3BOJHAs OT HEOIIPEAEIECHHOIO HHTErpasia’?

4. Yemy paBeH HeEOIpeneICHHbIH HHTErpaJl OT aureOpandyeckodl CyMMbl JBYX WIH
HECKOJIbKUX (DYHKIIMNA?

5. Uemy paBeH onpeneleHHbIN HHTETPajl C OJUHAKOBBIMU MpEeIaMu?

6. Kak Ha3pIBaeTcs onepanus HaXx0>kKJIeHUsI HEOIIPEIEIEHHOI O HHTerpasia’?

Tema 12. DileMeHTBI TeOPHH BEPOATHOCTEH M MATEMaTHYEeCKOM CTATHCTHKH.
1. TaitTe onpesieieHne CIy9aifHOTO COOBITHSI.
2. YTo Ha3bIBAIOT BEPOSITHOCTHIO COOBITHSA?
3. ChopmyaupyiiTe TEOpEMbI CIIOKEHUS U YMHOKECHUS BEPOSITHOCTEH.

Tema 13. YpaBHeHHs 1 HEPaBEHCTBA.

1. Kakue ypaBHeHMsI Ha3bIBaIOT TUHENHBIMU? KakoBa TEXHHUKA UX pELICHUS?

2. Kakue ypaBHEHHsS Ha3bIBAIOT KBaapaTHbIMH? KakoBa TeXHWKa pEHICHHS IOJIHBIX H
HETOJHBIX KBaJpaTHBIX ypaBHeHU? Chopmynupyiite Teopemy Buera.

3. Kakme ypaBHEHHs Ha3BIBAIOT pPANMOHAIBHBIMH (IpOOHO-paroHanbHbIMK)?  KakoBa
TEXHHUKA UX PELICHUS?

4. Kakue ypaBHEHUS Ha3bIBAIOT HPpalMOHATbHBIMU? KakoBa TeXHUKA WX penieHus?

5. Kakue ypaBHeHHsI Ha3bIBAOT MTOKA3aTelbHBIMU? KaKOBbI OCHOBHBIE METO/IbI UX pEIICHUA?

6. Kakue ypaBHeHMs Ha3bIBalOT Jorapupmuueckumu? KakoBbl OCHOBHBIE METOABI HUX
pemenus?



7. Ilepeuucnure OCHOBHBIE BHIbl HEpaBeHCTB. KakoBa TeXHHMKA pEIICHUS JHHEHHBIX,
KBQJIPATHBIX, pAIMOHAIBHBIX H JPOOHO-PAIIMOHANBHBIX, HPPANUOHAIBHBIX, TOKAa3aTeIbHBIX,
Jorapu(MUUEecKuX HepaBeHCTB?

5.5. KoMnjieKT MaTepHuaJioB VIS IPOMEKYTOYHOH aTTeCTAIlUM 110 pe3yJibTaTaM
OCBOEHHUS TUCUMUILINHBI

3anaHus K 3K3aMeHy

Pa3nen «Anredpa».

1. MarasuH 3aKyrnaer [[BEeTOYHbIC TOPIIKHU 10 onToBOM 1eHe 120 pyOsieii 3a mTyKy U MPoIaeT
¢ Hanenkoit 20%. Kakoe HanbombIiiee YUCIO TaKUX TOPIIKOB MOXHO KYMUTh B 3TOM MarasuHe Ha
1000 py0meii?

2. 3agauy Nel mpaBuibHO pemmin 18 810 uenoBek, 4to coctaisier 57% BBITYCKHUKOB
ropojia. CKOJIbKO BCETO BBITYCKHUKOB B 3TOM ropoje?

3. Ha cuery Mammnoro mo6unsHoro tenedona 6s110 53 pybns, a mocie pasrosopa c JIeHoi
ocraiock 8 pybneit. CKoJIbKO MUHYT JUTHIICS Pa3roBop ¢ JICHOH, eciiu oJlHa MUHYTa Pa3roBOpa CTOUT
2 py06:s 50 xomeek?

4. Ha nuarpaMMe moka3aHa CpeJHEMECsuHas TemIepaTypa Bo3ayxa B MHUHCKe 3a KaxIbli
mecsry 2003 roma. [lo ropusoHTanu yKasbIBAlOTCA MeECSIbl, MO BEPTUKAIU — TemIepaTypa B
rpanycax Llenscusa. Kaxoit u3 nernux mecsues 2003 roma B cpeaHeM ObUl caMbIM XOJO0AHBIM? B
OTBETE YKa)XKUTE CPEIHIOI0 TEMIIepaTypy B 3TOM MecsIe, B rpaaycax Llenbcus.
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5. Ha pucyHke >XHpHBIMH TOYKaM{ IOKa3aHO
CYTOYHOE KOJMYECTBO OCAJKOB, BBHIMAIABIIUX B
Kazanu ¢ 3 mo 15 despans 1909 roma. Ilo

FOPU30HTAIIM  YKA3bIBAIOTCSA 4YHCJIA MecdAla, II0 /
BEPTHKAIIM — KOJIMYECTBO OCAJKOB, BBIIABIIMX B | / \ /‘
COOTBETCTBYIOIIMN JIeHb, B MuutaMmerpax. Jlus |’ / \ ; \ /
HarJIAJHOCTH KUPHBIE TOYKA HA PUCYHKE COEOUHEHBHI | 2 / \ / \ 3 /

nuHue. Onpenenure Mo pUCyHKY, CKOJIBKO JHEHN u3 | 1
JTAHHOTO MEPHO/Ia BBINMAAAIO OT 3 10 7 MUJITUMETPOB | 0
OCAaJIKOB.

6. Ha pucynke moka3zaH TpapuK IBIKEHUS
aBTOMOOWIA o MapupyTy. Ha ocu abGcumcec oTknaneiBaeTcst Bpems (B 4acax), Ha OCH OpJIMHAT —
MPONIEHHBIN MyTh (B KujomeTpax). Haliaure cpeHiolo cKopocTh IBUKEHUSI aBTOMOOUS Ha TaHHOM
Mmapuipyte. OTBeT faiiTe B KM/4.




Paccroaune, KMmoMerpel

7. Hailinute KOpeHb ypaBHEHHUSI logg;
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0,5 1.0 1.5
32)(—6 — 2

2.0 Bpewma, gacw

3675 = 1.

8. Haliaute kopeHb ypaBHEHHUS 6

9.

25
AR

2— f— .
Pemmte ypaBHenue X~ 1 24 Ecnu ypaBHeHue nmeer Oojiee OJHOTO KOPHS, B OTBETE
3aMUIIATE OOJIBIIUN U3 KOPHEH.

10.

[psimast Y — 5x+5gpnsercs  kacarenbHOH K rpaduky  QyHKIUH

Haiinure C.

8x% +29x +c.

11. Ha pucynke u3o0paxén rpaduk ynkuuu y = f(X), onpenenéunoit Ha nnrepsaie (—4; 8).
Haiinute cymmy Touek akcTpemyma ¢ynkiun f(x).
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12. Ha pucyHke u300paxéH rpaduk HEKOTopod ¢(yHKImu Y — f(x) (1Ba nyua c oOuiei
HavalbHOH TOukoi). [lomb3ysck pucynkom, Berauciute F(8) —F(2), rme F(X)— oana wu3
nepBooOpaszHeIx GpyHkuuu f(X).

13. HaiinuTe 3HaYeHHE BBIPAKCHUS

14. HaiiguTe 3HaueHUE BBIPAKEHUS

A

"hH‘
0 2| 3 S

X+ )c2—4)c—|—4npl/I X<,
VT VTV,



1 5
S=—2):—.

15. HaiiguTe 3HaueHUE BBIPAKEHUS 3 21
o IFnox — Fake
. R=r MoK K 1)m )
16. Peiitunr R nnTepHeT-MarazuHa BblUMCIseTCS 10 (opmyre ( + )
0,02K
" Fmox+0,17
rie Inox » 1 Ihox — CPEHSAS OIIEHKA Mara3wHa IMOKYIATeNsIMHU, I, — OIEHKAa MarasuHa,

JaHHasi KcnepraMu, K — 4ucino mokymnarenel, OUeHUBIINX Mara3uH. Halaute peMTHHT MHTEpHET-
MarasuHa, eCJIM 4HCIIO MOKyHaTesied, OIEHUBIINX Mara3ut, paBHO 49, uUX cpeHss OLlEHKa paBHa
0,88, a onienka skcneproB pasHa (,38.

17. HexoTopass koMIaHus Npoja€T CBOI MPOIyKIHIO 1o 1eHe p = 600 py0. 3a exuHwMIy,
MIEPEeMEHHBIE 3aTpaThl Ha IMPOU3BOJICTBO OJHON €IUHUIBI MPOAYyKIHH cocTaBisior V= 300 pyo.,
nocTosiHHbIe pacxo sl npeanpusatus f= 700 000 py6. B mecsi. MecsuHasi onepaidoHHas IpUObLIb
npeanpusatus (B pyousix) Berumcisiercss o dopmyne g(gq) =q(p —v) —f. Onpenenure MecsdHbINA
00BEM TPOU3BOACTBA ( (€IMHUIl MPOAYKIUHU), MPU KOTOPOM MECSYHAsl OINepalioHHAas MPUObLIb
npennpustas 0yaer pasaa 500 000 py6.

_ —6
18. B TeneBu3ope EMKOCTh BHICOKOBOJIETHOTO KOHAEHCATOpa ¢=4-10

_ 6
C KOHJEHCATOPOM MOJKIIOYEH PE3UCTOP C COINPOTUBICHUEM R=8-10 Om. Bo Bpewmst paboTbl
TeneBusopa Hampspkenme Ha  kompencarope Uo = 14 kB. Tlocme Beikmouenns —Tenesmsopa
HanpsHKeHWe Ha KoHAeHcatope yObBaeT gm0 3Hadenns U (kB) 3a Bpems, omnpenenseMoe

t = aRClog, Lo
BBIPAKEHUEM U (c), tne & = 1,3 nocrosnnas. Onpenenure (B KUJIOBOJIbTAX),
HauOoJplIee BO3MOXKHOE HAlpsKEHHWE Ha KOHAEHCATOpe, €CIU TOCHe BBIKIIOUEHHs TeleBU30pa
npouuio 83,2 c. OTBeT JaiiTe B KMJIOBOJIbTaX.

19. Cmemas 11-npoueHTHBIN U 72-MPOLEHTHBIA PacTBOPBI KMUCIOTHI U 106aBUB 10 Kr uncTon
BOJBI, MONMy4Ynsin 3 1-nponeHTHbI pacTBop KucioTel. Eciu 061 BMecTo 10 kr Boasl no6asmiu 10 xr
50-pOLEHTHOTO pacTBOpa TOH K€ KUCIOTHI, TO MOJXYYHUIH Obl 51-NPOLEHTHBIM pacTBOP KUCIOTHI.
CKoJbKO KMJIOTpaMMOB 1 1-IIpOIIEHTHOTO pacTBOpa MCIOIB30BAIH JIJIS TOJTY4YEHUS cMecu?

20. IBa memexoja OTIPABIAIOTCS OJHOBPEMEHHO B OJIHOM HAIpPaBIEHUU U3 OJJHOTO M TOTO
K€ MEeCTa Ha IPOryiKy 1o ajuiee napka. CKopocTs nmepBoro Ha 1,5 km/4 Oonbliie CKOPOCTH BTOPOTO.
Yepes CKONBbKO MUHYT PpacCTOSIHUE MEXy NemexoaamMu ctaieT paBHbIM 300 meTpam?

21. JIee Opurampl, COCTOSANIME W3 PA0OYMX OJWHAKOBON KBaTM(PHUKAIIUH, OJHOBPEMEHHO
HayaJlM BBIMOJHATH JBa OIMHAKOBBIX 3aKka3a. B nepsoii 6purage 6bu10 2 pabounx, a BO BTOpoit — 12
pabounx. Yepe3 3 nHs mocie Hayana paboThl B MEpBYIO Opuragy mepenuid 8 padodyux U3 BTOPOM
Opuragpl. B wurore o6a 3aka3a ObUIM BBINOJHEHBl OJHOBpeMeHHO. Haiiaure, CKoJbKO IHEH
OTpebOBAJIOCh Ha BHINOJIHEHHUE 3aKa30B.

@. [TapayenbHO

x*+25
y=——— )
22. Haiimute HanOoIbIee 3HaYeHUE (DYHKITUU X Ha orpeske [_ 10; — 1] .
23. Haiiaure TOUKY MakcumyMma Gynkuun Y = (2x—3)cosx —2sinx+5
T
0; —) .
MPUHAIICKALTYIO TIPOMEXKYTKY ( 2
_ 2
24. Haiiute TOYKY MakCHMyMa (yHKITUN y=0,5%" = 7x+12Inx +8.

3% 4+ 5v/2sinx — 6¢cos’x — 2) = x.

x5

25. a) Pemmmre ypaBHeHne: logo(

0) YKaXuTe KOPHU STOTO YPaBHEHMS, IPUHAJICKAIINE OTPE3KY

+4 -~
26. a) PemuTe ypaBHeHue 8'—7-4"=-2"""4112=0.

0) YKakuTe KOPHU TOTO YPaBHEHMs, IPUHAIEKAIIE OTPE3KY log, 5; log, 11].



6cos?x — cosx — 2
27. Pemure ypaBHEHUE V —sinx
64
log, 512 <log, —
X

=0.

28. Pemute HEpaBEHCTBO

—2x+2 3x—|—2<4x—1
—2x x+1 = x

X
Va2 422 <5,

29. PemuTe HEPaBEHCTBO:

30. PemnTe HEpaBEHCTBO:

Pasznen «I'eomerpus».
1. Haiigute niomaab 4eThIPEXYTOJIbHUKA, BEPUIMHBI KOTOPOTO MMEIOT KOOPIMHATEI (8:0),
(10;8), (2;10), (0;2). o]
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2. Ha kieryaroit Oymare ¢ kieTkamu pasmepoMm 1 cM x 1 cMm u3zoOpaxkeHa Tpameuus (CM.
pucyHok).Haitnute ee miommaap B KBaIpaTHbIX CAHTUMETpax.

peuryers pg

3. Haiinute panuyc OKpY>KHOCTH, BIIMCAaHHOM B M300paXKEHHBI Ha PUCYHKE TPEYTOJIbHUK
ABC, cunrtas CTOpOHBI KBaAPATHBIX KJIETOK PaBHBIMU 1. &

4 peuye pd

4. Ha xneryatoii Gymare cVpasmMepM  KJIeTKM M300paxéH kpyr. Hailiaumre mmomans
3aKpanieHHoro cexropa. OTBET JaiiTe B KBAPATHBIX CAHTHMETpAX.

pewyers pp

5. Ha xnervaroii 6ymare ¢ pasmepom kietku 1x1 m300paxén tpeyroapauk ABC. Haiiaure
JUITMHY €ro OMCCEKTPHUCHI, MPOBEAEHHOM U3 BepLINHbI B. C

\
\
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6. Haiinute muomab 4eThIpexyroJibHuKa, 1300paKeHHOT0 Ha KJIETYaToi Oymare ¢ pasmMepom
kieTkd 1 cM x 1 cm (eMm. puc.). OTBeT faiiTe B KBaApaTHBIX CAHTUMETpPAX.

pewyerzipg

7. B tpeyronsauke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u CF— 6HCCCKTpI/ICI>I
nepecekarommuecs B Touke O. Haitnure yron AOF. OTBet maiite B rpagycax.



8. B tpeyronpauke ABC yroxn C pasen 90°, CH- Bricota, BC = 20, BH = 16. Haiipure SinA.

9. VYron mpu BepiiMHE, MPOTUBOJICKAIIEH OCHOBAHHUIO DPABHOOCIPEHHOIO |TPEYrOJbHUKA,
paseH 30°. bokoBas cTopoHa TpeyrosbHHKa paBHa 10. HaliiuTe miomans 3T0ro TpeyrojbHuKa.

c

\\
peiyers pgy

10. Haiizure X0opy, Ha KOTOPYIO OmupaeTcs yron 30°, BIMCAHHbI B OKPY/KHOCTB pagnyca 3.

o oAl U
11. OcTpble yIibl IPSAMOYTOJIBLHOTO TPEYTodbHUKA paBHbI 62° 1 28°. HaiifiiTe yroi Mexmy
BBICOTOM U MEJMaHOM, IPOBEAEHHBIMYU U3 BEPILIMHEI IpsiMOro yria. OTBET JaiiTe B rpagycax.
C

12. TlepuMeTp TpeyrosibHUKA paBeH 76, a pajanyc BIUCAHHON OKPYKHOCTH palg?eﬁ“ge.ﬁﬁgaﬁnme
IUIOINA/b 3TOTO TPEYrOJIbHHKA. 7

i e

13. Bo ckobKO pa3 yBenIUYUTCS 00BEM I1apa, €CIH €ro paauyc yYBEJIUYUTh B TP paza?

14. ap Bnucax B uuinHAp oobeMoM 42. Haiiaure o0beM mapa.

15. B npaBWIbHOW MIECTUYTOIBHOW TIPU3ME AB CD EF A, B, C, D, E| Fi, BCe pedpa KOTOpOi
paBHbI 8, HAWIUTE YroI MEXy NPSIMBIMH FA U Di E,. OTBET JaiiTe B rpajaycax.
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16. B mpaBunsHON TpeyronpHoil mupamuae SABC touka L— cepenmna pebGpa AC, S—
BepunHa. M3BectHo, uto BC = 6, a SL = 5. Haiinute momaas O00KOBOI MOBEPXHOCTH MUPAMHUJIBI.



17. Hatinure 00bem V KoHyca, obpasyrouast KoToporo pasna 44,
ocHoBaHwus nox yriom 30°. B orBere ykaxkure _V/m.

e s (R

pewyers.pe
18. B IIPSAMOYIOJIbHOM IapajuIClIiCnuneac AB CD A, B, €, D, U3BCCTHBI NJIMHBI PCOCp: AB = 3,
AD =5, aa, = 12. Haiinure muomanp ceueHus napajuieenuIea MIOCKOCThI0, TPOXO/ISIINEH Yepe3
Toukd A, B u C;.
19. Jlana npaBunpHas npusma ABCA;B;Ci, y korTopoil croponsl ocHoBanus AB = 4, a
6okoBoe peopo AA; = 9. Touka M — cepenuna pedpa AC, a Ha pedbpe AA; B3sita Touka T Tak, uyro AT
=5.

a) Jlokaxkure, 4ro miockocte BB1M nenut otpezok CiT monomnam.

0) [Tnockocts BTC; nenut otpesok MB; Ha nBe wactu. Haiinure anuHy MeHbIIeH U3 HUX.

20. OxpyxHocTb ¢ ieaTpoM O npoxoaut yepes BepiuHbl B 1 C Gosbiieit 60KOBOI CTOPOHBI
npsmoyronbHoi Tpanenuun ABCD u kacaetrcs GokoBoii ctoponsl AD B Touke T. Touka O nexur
BHyTpH Tpamnenun ABCD.

a) [lokaxure, uro yroi BOC BaBoe 6ombiie yria BTC.

6) Haiinure paccrosiaue ot Touku T no mpsmoii BC, ecim ocHoBanms tpaneuuun AB u CD
paBHBI | 1 25 COOTBETCTBEHHO.



