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Pabouass mporpamma paspaboTaHa /cocTaBleHa B COOTBETCTBHU C PEKOMEHJIAIUSMHU IIO
OpraHu3aIiy MOJyYeHHs CPEIHEro o0mero o0pa3oBaHus B MpeJeiax OCBOSHUS 00pa30BaTEIbHBIX
porpamMmm cpeaHero npodeccCuoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa3oBaHUs C
y4eToM TpeOoBaHM (penepalibHbIX TOCYAaPCTBEHHBIX 00pa30BaTeIbHBIX CTAHAPTOB U MOTYYaeMOM
npodeccuu WM CHEIUATBHOCTH CPEIHEro MpoQecCHOHANBHOTO OOpa30BaHUs M yTBEPXKIACHA HA

3acenanuu kadeaphel MpOPIIEHON T0BY30BCKOM MoATr0ToBKH 9 ssHBapst 2021 1., mpoTokoir Ne6.

H3menenus B pabouyio mporpaMMy MpUHATHI Ha 3aceaHuu Kadeapsl mpoduibHON

noBy30Bckoi moarotoBku 10 ampens 2021 r., mpoTokost Ne9.
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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma o61mieoOpa3zoBaTesibHON yueOHONM NUCHUIUIMHBI «MarteMaTuka» mpelHa3HayeHa
JUI U3YYECHUsI MaTEMAaTUKU B TIPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aALUAXK, PEATU3YIOIINX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeIHero oOIiiero oOpa3oBaHMs B IMpeiesiax OCBOEHHUSI OCHOBHOM
npodeccnonanbHoi oOpazoBarenbHOi mporpamMmel (OITOIT) CIIO na 0a3e OCHOBHOTO OOIIEro
00pa3oBaHUsl TPH TOJATOTOBKE CICIHAIMCTOB CPEJAHETO 3BeHa Mo crenuanbHoct 38.02.06 —
DUHAHCHI.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmero odpa3zoBaHus,
NPEIbABISEMBIX K CTPYKTYpE, COJCpPKAHUIO M pe3yJbTaTaM OCBOCHHUS Y4YeOHOW IMCHUIUIMHBI
«MaremaTuka», 1 B COOTBETCTBHHM C PexoMeHIanusM{ IO OpPTraHU3alUU IOJYYEHUS CPEIHEro
obmiero o0Opa3oBaHusT B TpeAeiax OCBOCHHS  OO0pa3oBaTelbHBIX IPOrPaMM  CPEAHETrO
npodeCCHOHAIBHOTO 00pa3oBaHKs Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C yUeTOM TPeOOBaHUI
denepanbHBIX TOCYIAapCTBEHHBIX O00pa30BaTEIbHBIX CTAaHAAPTOB M MOJYYaeMOW CIIEIUAIEHOCTH
cpenHero npodeccruoHaibHOro 006pazoBanus (MUcbMo JlenapraMenTa rocy1apCTBEHHOM MOTUTUKH B
cdepe nmoaroroBku pabounx kaapos u JI1O Munobpuayku Poccun ot 17 mapta 2015 1. Ne 06-259),
¢ yuetoM [IpumepHoil OcHOBHOW 00pa3zoBaTENbHON MpOrpaMMbl CpelHero odiero oOpa3oBaHMUs,
0lI0OpeHHOI pemeHneM (eaepabHOr0  y4eOHO-METOAMYECKOT0 OOBENMHEHHS 10 OO0IIeMy
obpazoBanuto (mpotokon ot 28 utons 2016 1. Ne 2/16-3).

Copepxanue mporpaMMbl y4eOHOM JaucHUIUIMHBL «MaTemaTuka) HalpaBJI€HO Ha
TOCTHKEHHUE CIEAYIONUX LeJIei:

UMETb MPEJCTABICHUS O COUMAIBHBIX, KYJIbTYPHBIX M HMCTOPHUYECKHX (DaKTOpax CTAHOBJICHUS
MaTeMaTUKH;

(opMHUpPOBaHKE JTOTMYECKOT0, AITOPUTMHUUECKOI0 U MATEMAaTUYECKOTO MBIIIIJICHUS;

yYMEHHE MPUMEHSTH MOTYUYSHHbIC 3HAHUS MPU PEIICHUH Pa3IMYHbIX 33/1a4;

MIOJTyYeHHE MTPEICTABIICHUI O MAaTEMAaTHKE KaK YacTH 00IIeYeI0OBEYECKON KyIbTYpPbl, YHUBEPCATEHOM
A3bIKE HAayKH, TIO3BOJISIONIEM OMUCHIBATh U U3Y4aTh PealibHBIEC MPOLIECCHI U SBICHUSI.

B mporpamMMy BKIIOYEHO cojep:KaHME, HalpaBiIeHHOE Ha (OPMHpPOBAHHE y CTYJIEHTOB
KOMIICTEHIIMH, HeoOXomauMbIX Mg kadecTBeHHOro ocBoeHus OIIOIT CIIO nHa 0Ga3e OCHOBHOIO
oOuiero o0pa3oBaHHs C TOJYyYEHUEM CpEeAHEro oOiiero oOpa3oBaHUS; MPOrpaMMbl MOATOTOBKH
cnernuanuctoB cpeanero 3seHa (ITIICC3).

B paboueit nporpamme yueOHOW IUCHUIUIMHBI «MaTeMaTHKa» OIUCHIBAETCA COJAEpKAHHE
y4eOHOro MaTepuaa, MoclieJ0BaTeIbHOCTh €T0 U3yUeHUs, TEMaTHKa MPAKTUYECKUX 3aHSITHA, BUJIBI
CaMOCTOSITENIbHBIX pPa0OT, pacrHpesielieHne Y4ueOHBIX YacoB C YYETOM CHenu(UKH IMporpaMm
MOATOTOBKH CHEUAINCTOB CPEAHETO 3BEHA.

[IporpaMMa MOXET HCHOJIB30BATHCA JAPYTUMHU MPO(ecCHOHAIBHBIMU 00pa30BaTEeIbHBIMU
OpraHu3alUsIMH, PEATU3YIOIIMMU 00pa30BaTeNbHYIO0 IPOrpaMMy CpelHEero oouero oopa3oBaHus B
npenenax ocsoeHus: OIIOIT CITO na 6a3e 0oCHOBHOIO 001IET0 0Opa30BaHMUS.

Peanuzanus o6meoOpa3oBaTenbHON yueOHOM TUCHUIUIMHBI «MaTeMaTuKa» JOIycKaeTcsl Kak
B OYHOM (QopmaTte oOydeHHus, Tak U B ¢opMaTe 3IEKTPOHHOTO OOyUEHHUS C MCIOIb30BAaHHEM
TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

OBIIAS XAPAKTEPUCTUKA YUYEBHOM JUCHUITIUHBI
«MATEMATHUKA»

MaremaTtnka sBiserca (yHIAMEHTaNIbHOM 00I11e00pa3oBaTeNbHON  JUCHUIUIMHOW  CO
CJIOKHBIIMMCS YCTOMYUBBIM COJIEP>)KaHUEM U OOIIMMH TPeOOBaHUSMU K MOJITOTOBKE 00yYatOIIUXCSl.
B npodeccuonanbHbIX 00pa30BaTeNbHBIX OPraHU3ALUAX, PEATU3YIOIUX 00pa30BaTeIbHYIO



nporpamMmy cpenHero oomiero oopasosanus B npeaenax ocsoeHust OIIOIT CITO na 6a3e 0CHOBHOTO
o0riero oOpa3oBaHus, H3y4eHHE MAaTEMAaTUKN UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT MPO(UIIS
po¢eCCHOHAIBHOTO 00pa30BaHUs.

I[Ipu  ocBoenunm  cnemmanpHOcTeld  CIIO  conManbHO-?KOHOMHUYECKOTO  TPOduUiIs
npodeccuoHanbHOro 00pa3oBaHUsl MaTeMaTHKa H3ydaeTcsi Ooiyiee yriyOJeHHO, Kak MpoduibHas
ydeOHas TUCIUILINHA, YYUTHIBAIOIIAS CIICU(UKY OCBAMBAEMBIX CIIECIIUATHHOCTEH.

DT0 BhIpaXkaeTcs B COJIEPKAHUU OOY4YEHHS, KOJIMYECTBE YaCOB, BBIICISEMBIX HA M3yUCHUE
OTJICITBHBIX TEM MIPOTPAMMBI, TTTYOUHE UX OCBOCHUS CTYICHTaMH, 00bEeME U XapaKTepe MPaKTUISCKUX
3aHATUHN, BUAAX BHEAYTUTOPHOU CaMOCTOSITEILHOIN pabOThI CTYIEHTOB.

[Ipu ocBoenun cnernuansHocTeilt CIIO conmanbHO-3KOHOMHYECKOTO Tpoduiel mpodeccnoHaIbHOTo
oOpa3oBaHHMs MaTeMaTHKa H3ydaeTcss Oonee yriyOleHHO, Kak mpo¢uiabHas ydeOHas OUCLUIUIMHA,
YUHATHIBAIOMIAS CHIETIH(PUKY OCBaMBa€MbIX MPOGECCHIA MITH CIIETIHATEHOCTEH.

DT0 BhIpaXkaeTcs B COJIEPKAHUU OOYYEHHS, KOJIMYECTBE YaCOB, BBIICISEMBIX HAa U3YUYCHHE
OTJICTBHBIX TEM MIPOTPAMMBI, TTTYOUHE UX OCBOCHUS CTYACHTaMHU, 00bEME U XapaKTepe MPaAKTUICCKUX
3aHATUHN, BUAAX BHEAYTUTOPHOU CaMOCTOSITEILHOIN pabOThI CTYIEHTOB.

OO6mue 1eny u3yyeHus MaTeMaTUKU TPAIUIUOHHO PEATU3YIOTCS B YETHIPEX HAIIPABICHUSX:

1) obuiee mpencraBiaeHne 00 UASSX U METOJaX MaTEMATHKU;

2) UHTEIJIEKTyaJIbHOE Pa3BUTHUE;

3) oBnazieHre HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSIMA U YMEHUSIMU;

4) BocnuTaTENbHOE BO3/ICHCTBUE.

[Ipodunmzanus meneid MareMaTHIeCKOTO 0OOpa30oBaHHS OTPaKaeTCs Ha BBIOOpPE MPHOPHUTETOB B
OpraHuzald y4eOHOH JesATenbHOCTH oOydarommxcs. Jis  colManbHO-3KOHOMHYECKOTO —Mpoduiei
npoecCHOHANBHOTO O00pa3oBaHUsl BBIOOp TENleld CMem@aeTcss B MParMaTHYecKOM HalpaBJICHUH,
MPEAyCMaTPUBAOIIEM YCWIEHHWE M PACIIMPEHUE MNPHUKIALHOTO XapakTepa M3y4YeHHs MAaTeMaTHKH,
NPEUMYIIECTBEHHOH OpHUEHTAlMU Ha aJrOPUTMHYCCKUI CTHIIb MO3HABATEIBHOW JesTeNbHOCTU. M3ydeHune
MaTeMaTUKH Kak NOpoduibHONH o001Ieo0pa3oBaTebHON Y4eOHON IUCIUIUIMHBI, yYWTHIBAIOIIEH
cnenn(uKy ocBamBaeMbIX cryaeHTamu cnenuanbaocta CI1O, obecrieunBaercs:

e BBIOOPOM PaA3TUYHBIX MOAXOI0B K BBEJIEHUIO OCHOBHBIX IMOHATHIA;

e (GopMHpOBaHHEM CHCTEMBbl YUYEOHBIX 3aJaHuii, obecrneunBarOX 3SPPEeKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX LIEJEBBIX YCTAHOBOK;

e oOoramieHueM CIEKTpa CTWIeH Y4eOHON MJesSTeNbHOCTH 3a CYEeT COIJIACOBAaHUS C
BEJYLIUMU XapaKTEPUCTUKAMU BHIOPAHHOM CIIEIIUAIBHOCTH.

[IpodunbHas cocTaBisomas OTPaXKaeTcss B TPEOOBAHUSAX K TOJTOTOBKE OOYyYarONIUXCS B
YacTu:

e 0O0mIel CUCTEeMBl 3HAHMIA: COAepkKATeNbHbIE MPUMEPHI UCTIOIB30BAHUS MaTEMaTHUYECKHX
UJEeN U METOJIOB B MPO(ECCHOHAIIBHON e TEIbHOCTH,

® YMEHWIl: pa3inune B YPOBHE TPEOOBAHUHN K CIIO)KHOCTH MTPUMEHSEMBIX aJITOPUTMOB;

® PAKTUYECKOTO MCIOJIB30BAHUS MPUOOPETEHHBIX 3HAHUM M YMEHUN: MHAUBUAYATHEHOTO
y4eOHOrO0 OMbITa B TMOCTPOCHHH MAaTEMaTHYEeCKHUX MOJENEH, BBIMOJHEHUU HCCIEI0BATEIbCKUX
MIPOEKTOB.

Takum o0pazoMm, peanusanus CcoJepkaHus Y4eOHOM TUCHHMIUIMHBI OPHUEHTHPYET Ha
MIPUOPUTETHYIO POJIH MPOIIECCYATHHBIX XapaKTEPUCTUK y4eOHON pabOThI, 3aBUCAIINX OT MPOGUIs
npo(ecCHOHANFHOTO  O0pa30BaHUs, TMOJNYyYEHHUS OMbITA HCIOJH30BAHUS  MaTeMaTHKU B
COJIEpXKATENBbHBIX M MPO(ECCHOHATHLHO 3HAYMMBIX CHUTYalMsX [0 CpPaBHEHUIO ¢ (HOpMalbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMH XapaKTePUCTUKAMU O0yUEHUSI.

Conepxanne y4eOHOW JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMHU
COJIepKaTENbHBIMU JINHUSAMU 00y4EHUS MAaTEMATHKE:

e anre0OpanyecKkas JHHHS, BKIIOYAONIAs CUCTEMATU3AIMIO CBEJICHUN O YMCIAX; U3y4YCHUE
HOBBIX M 00OOIIEHHE paHee M3YyYCHHBIX OMepanuii (BO3BEICHHE B CTEIECHb, W3BICUYCHUE KOPHS,



jorapuMupoBaHue, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHbIe K HUM); U3y4YEHHE HOBBIX
BUJOB YHCJIOBBIX BBIpOKEHHH U (OPMYJ; COBEPIICHCTBOBAHHWE TPAKTUUYECKUX HABBIKOB U
BBIUMCIUTENBLHON KYyJbTYphl, paclIUpEeHHEe M COBEPIICHCTBOBAHUE alreOpanvyeckoro arrmapara,
c(OPMHPOBAHHOTO B OCHOBHOW WIKOJE, W €ro NPUMEHEHHE K PEIICHUI0 MaTeMaTHYeCKUX U
MIPUKIIAIHBIX 3a71a4;

® TEOpeTUKO-(PYHKIMOHANbHAS JUHUS, BKJIIOYAIOIIAas CUCTEMATH3alUI0 U pPaCUIMpEHUe
CBeJICHUM O (PYHKIMSIX, COBEPILIEHCTBOBAHUE IpaHUuecKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH
UAesIMA M METOJaMHM MAaTeMaTHUYeCKOro aHajiu3a B o00beMe, MO3BOJSIONIEM HCCIIeI0BaTh
JJeMeHTapHble (YHKUMU U peuarh MpPOCTEHIINe TeoMeTpuueckue, (u3nueckue U Jpyrue
NPUKJIAJIHBIC 33]1a4U;

® IMHUS YpaBHEHUH M HEPAaBEHCTB, OCHOBAaHHAas Ha TIOCTPOCHUU W HCCIEJOBAHUU
MaTeMaTHUYeCKUX MOJeliel, MepeceKaronasics ¢ airedpandeckol U TeOpeTUKO-(QYyHKIMOHAIBLHOM
JUHUASMU W BKJIIOYAIONIAs pa3BUTHE W COBEPIICHCTBOBAHHE TEXHUKH airedpanmyuecKux
npeoOpa3oBaHui Ui pellleHus ypaBHEHUH, HEPABEHCTB U cHCTeM; (pOpMHpOBaHHE CIIOCOOHOCTH
CTPOWTH M HMCCIIEOBATh MPOCTEHIINE MaTEeMaTHYECKHE MOJIEIN TP PEUICHUN MPUKIIAIHBIX 3a/1a4,
3a]1a4 U3 CMEXHBIX U CIICUATbHBIX TUCIUILINH;

e reoMeTpHuecKas JIMHUS, BKIIOYAIONas HarjsAHbIe IPEICTaBICHUS O TPOCTPAHCTBEHHBIX
¢urypax u mzydeHue MX CBOMCTB, (pOpMHUpOBaHHE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKECHHUS,
pa3BUTHE CIOCOOOB TEOMETPUYECKMX HM3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOI'O METOAOB IS
pelIeHNs] MaTeMAaTHYEeCKUX M MPUKIIAJIHBIX 33/1a4;

® CTOXAaCTHYECKash JIMHMSA, OCHOBaHHAas Ha PAa3BUTHM KOMOWHATOPHBIX YMEHUH,
MPEJICTABICHU O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOIIEro MUpA.

Pazgenbl (TeMbl), BKIIFOUEHHBIE B COACPKaHUE YUEOHOM TUCITUTIIIMHBI, SIBJISIOTCS] OOIIUMHU IS
Bcex mnpoduiel mpodeccnoHaTbHOrO 00pa3oBaHMS MU IPH BceX oObeMax y4eOHOTrO BpEMEHU
HE3aBUCHMO OT TOTO, SIBJSIETCS JIM yueOHast TUCIUIUTNHA «MaTtemaTnkay 6a30BOi WM MPO(UITBHOI.

B npumepHbIX TeMaTUYECKUX MIaHaX IPOrpaMMBbl yUeOHBIA MaTepual MpeacTaBieH B popme
YepeayIoIIerocs pa3BepThIBAaHUS OCHOBHBIX COJICPKATENbHBIX JIMHUH (a1redpandecKkoid, TEOPETUKO-
(YHKIMOHAJIBHOM, ypaBHEHUH M HEpaBEHCTB, T€OMETPUUYECKON, CTOXACTUYECKOM), YTO MO3BOJISIET
ru0KO HCIIOJIb30BaTh WX PACIIOIOKEHUE W B3aHMMOCBSI3b, COCTABIIATH pabounii KaJeHAapHBIN TIIaH,
HO-pa3HOMY depenysl yueOHble TeMbl (IJ1aBbl yueOHMKa), YUUThIBas MPpoduib MpodhecCHOHaTbHOTO
oOpa3oBaHus, cnenuuky ocauBaemon crneuuanbHocTu CIIO, riyOuHy wM3yuyeHHs MaTepuana,
YPOBEHb MOJITOTOBKH CTYJIEHTOB I10 TPEIMETY.

[Ipemiaraemeie B MPUMEPHBIX TEMATUYECKHX TUIaHAX Pa3HbIE 00BbEMBI YUeOHOTO BpEeMEHH Ha
U3y4yeHHe OJHOW W TOH XK€ TeMbl PEKOMEHIYEeTCs HCIOJb30BaTh JJIS BBIMOJHEHMS Pa3JIMYHbIX
yueOHbIX 3amaHuil. TeM caMbiM pa3nuuus B TpeOOBaHUSX K pe3ysibTaTaM OOYYEHHs MPOSBITCS B
YPOBHE HaBBIKOB TI0 PELICHHUIO 33j1ay M OMBITE CAMOCTOSATEIbHOM paboThI.

N3yuyenne o06meoOpazoBaTeibHON yueOHOW JUCHMIUIMHBL «MaTemaTtukay 3aBeplIaeTcs
MOJBE/ICHUEM HTOrOB B (hOpMe HK3aMeHa B paMKax MPOMEKYTOUHOW aTTeCTallud CTYACHTOB B
npouecce ocBoeHusi ocHoBHoW OIIOIT CIIO ¢ mnomydyeHueM cpeaHero oOIero oOpa3oBaHUS
(TIIICC3).

B pasnmene mporpammer «Copepikanne ydeOHON AWUCHWIUIMHBDY KYpPCHBOM BBIJIEIEH MaTepual,
KOTOPBIM NMPH W3yYEeHUH MAaTEeMAaTHKH Kak 0a30BOM, Tak U MPOQMIbHON yuyeOHOH AMCIUILIMHBI, KOHTPOJIIO HE
IOAJICKHUT.

MECTO YYEFHOW JUCIHUILIVHGI B YYEBHOM ILJTAHE

VYyeOnass aucuuiinHa «MaremaTuka» sBiIseTcs Yy4eOHbIM MpeIMeTOM 00s3aTeNbHOM
npeaMeTHoi obnactu «Marematuka u uHpopmarukay GI'OC cpeanero o0iiero o0pa3oBaHuUs



B mpodeccnonanpHBIX 00pa30BaTENbHBIX OPTaHU3AIUAX, PEATH3YIONUX 00pa30BaTEeIbHYIO
nporpaMmy cpeanero odriero oopasosanus B npenenax ocBoenuss OINOIT CITO na 6a3e 0CHOBHOTO
oOmiero obpaszoBanus, yueOHas AUCHUIUIMHA «MareMaTuka» HU3ydyaercs B oOieo0pa3oBaTeIbHOM
nukie yueonoro turana OITOIT CIIO na 6Ga3ze ocHOBHOro oOmiero oOpa3oBaHHS C MOJTYYCHHEM
cpennero obmiero oopazosanus (IITICC3).

B yue6nbix mnanax [MIICC3 yyeOnas aucuurmaa «MareMaTuka» BXOJUT B COCTaB OOIINX
0011e00pa3oBaTeabHbIX YYEOHBIX JUCIHUIUIMH, (OPMHUPYEMBIX H3 00S3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpemnero obmero odpazoBanus, s cnenuansHocteir CI1IO cooTBETCTBYOIIETO
npoduist mpodheccuoHaIbHOTO 00pa30OBaHMS.

PE3YJIbTATBI OCBOEHU S YYEBHOM JUCIUAILINHBI

OcBoeHue conepkaHusl y4eOHOW TUCIUIIIMHBI «MaTemaTukay o0ecreuynBaeT JOCTHKCHUE
CTYJAEHTaMH CIIEAYIOLIUX PE3YJIbTAaTOB:

® JTMYHOCTHBIX:

c(OPMUPOBAHHOCTh TPEJCTABICHUH O MaTeMaTHKE KaK YHUBEPCAJIHHOM SI3bIKE HAYKH,
CpECTBE MOJICIUPOBAHUS SABJICHUN U MPOLIECCOB, UACIX U METOJaX MAaTEMATUKH;

MOHMMAaHUWE  3HAYMMOCTH  MATEMaTUKW Uil  HAy4YHO-TEXHHYECKOrO0  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHHUS K MaTEeMaTHUKE KaK K YacTH OOIIEUETIOBEYECKON KYJbTYphl uepes
3HAKOMCTBO C UCTOpPHEN pa3BUTHUSI MAaTEMATUKH, SBOJIIOIMEH MaTEMaTUUYECKUX UJICH;

pa3BHUTHE JOTMYECKOTO MBINUICHHS], TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AlTOPUTMUICCKON
KyJbTYPbl, KDHTUYHOCTH MBIIUICHHUS] HA YPOBHE, HEOOXOANMMOM i Oynyimiel mpodeccuoHanbHOM
JeSTeTLHOCTH, JIJIsl TPOIOJDKEHUS 00pa30BaHus U caMo00pa30BaHus;

OBJIaJICHHE MATEeMAaTUYECKUMHU 3HAHUSIMU U YMEHUSMH, HEOOXOJIMMBIMH B TOBCETHEBHOM
J)KA3HU, U1 OCBOCHHMSI CMEXKHBIX  €CTECTBEHHO-HAYYHBIX JUCLHMIUIMH W JUCLMIUIMH
poheccHoHaNBHOTO LUKIIA, IS IOTyYeHus: 00pa30BaHUs B 00JIaCTAX, HE TPEOYIOUINX YIITyOJIeHHOM
MaTEeMaTH4YeCKOM ITOATOTOBKH;

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe caMO00pa30BaHUIO, HA MPOTKEHUU
BCEU JKM3HU; CO3HATEIHLHOE OTHOIIEHHWE K HETPEPHIBHOMY OOpPAa30BAaHUIO KAK YCJIOBHIO YCIEITHOM
npodeccuoHaNbHOM U 0OIIIECTBEHHON AESITETbHOCTH;

TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKON U OTBETCTBEHHOM e TEILHOCTH;

TOTOBHOCTB K KOJUIEKTHBHOM paboTe, COTPYAHUUECTBY CO CBEPCTHUKAMH B 00pa30BaTeIbHOM,
00I11IeCTBEHHO TOJIE3HOM, Y4EOHO-NUCCIIE0BATEIbCKOM, MPOSKTHOM U IPYTUX BUIAX JIEATEILHOCTH;

OTHOIIEHHE K MPOo(ecCHOHATBbHON AESITENbHOCTH KaK BO3MOXKHOCTHU YYacTHUsl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, 00IIIEHAIIMOHATBLHBIX MTPO0JIeM;

® MeETanpeIMETHBIX:

YMEHHME CaMOCTOSITEJIbHO OIpENeNATh LEAu JACATEIbHOCTM M COCTAaBIATH  IUIaHBI
JIEATEIIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJISI JNOCTHXKEHUS IOCTABJIEHHBIX LEJIEN M pean3aluu
MJIAaHOB JICSITEIBHOCTH; BBIOUPATh YCIICIIHBIE CTPATETHHU B PA3IUYHBIX CUTYaIIHSIX;

yMEHHE TMPOJYyKTUBHO OOIIAThCSd U B3aUMOJACHCTBOBATH B IMPOIIECCE COBMECTHOM
JESATeTLHOCTH, YYUTHIBATh MO3UIMH JIPYTUX YYaCTHUKOB ACATENHHOCTH, d(PEKTUBHO paspemniaTh
KOH(JINKTBI;

BIIQJICHUE HaBBIKAMH TI03HABATEIBbHON, Yy4YeOHO-UCCIIEIOBATEILCKOM UM MPOEKTHOM
JESTEIIbHOCTH, HABBIKAMH Pa3pelIeHus MpodiieM; cltocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY
MOMCKY METOJO0B PEIICHUS MPAKTUYECKUX 3a71a4, TPUMEHEHHUIO PAa3JIMYHBIX METOJI0OB IMO3HAHUS;

TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OPMAIMOHHO-TIO3HABATEILHON
JeSATeTLHOCTH, BKJIOUas YMEHHWE OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WH(OpMaIuu,
KPUTHYECKH OICHUBAaTh M HWHTEPIPETHUPOBATH HHQPOPMAIUIO, TMOIYyYaeMyl0 U3 Pa3IUYHBIX



HCTOYHUKOB;

BJIAJICHUE S3BIKOBBIMHM CPEICTBAMM: YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTb CBOK TOUYKY
3pEeHUs, HCIIOJIb30BATh aJICKBATHBIC A3BIKOBBIE CPECTBA,

BJIaJICHHE HAaBBIKAMU TIO3HABATEIILHOM Pe(PIEKCUHN KaK OCO3HAHUS COBEPIIAEMBbIX JCHCTBHH U
MBICIIUTENIBHBIX INPOLIECCOB, UX PE3YyJbTATOB M OCHOBAHM, IPaHMI] CBOEIO 3HAHUS U HE3HAHWA,
HOBBIX [T03HABATENIbHBIX 33J1a4 U CPEACTB ISl UX JOCTHKCHHS;

LIEJIEyCTPEMIIEHHOCTh B IOMCKAaX WU NPHUHIATUU PEIIeHHH, cOOOpa3uTeNbHOCTh U UHTYHLIMS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MIPEICTABICHUI; CIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TapMOHHUIO
MUDA;

®  npeomMemHbIxX:

c(OPMHUPOBAHHOCTb NPEACTABICHUN O MaTeMaTHKE KaK 4aCTH MUPOBOM KyJbTypbl U MeCTe
MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALMU, CHOCO0ax OINUCAaHUS SBICHUI pealbHOrO0 MUpa Ha
MaTEMAaTHYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh TPEACTABICHUH O MaTEeMAaTUYECKUX TMOHATUAX KaK BaXHEUIINX
MaTEMaTHUYECKUX MOJENAX, MO3BOJISIONIMX OMMCHIBaTh U M3y4aTh Pa3HbIC IIPOLECCHI U SBIICHUS;
IIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITIOCTPOEHUsI MATEMATUYECKUX TEOPUH;

BJIAJICHHE METOJAaMU [JOKa3aTelbCTB M AJITOPUTMOB PELICHMs, YMEHUE HUX IPUMEHATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKACHUS B XOJI€ PEILICHMS 3a/1a4;

BJIAJICHUE CTAaHJApPTHBIMH INPUEMAMHM pEIICHHUs PALMOHAIBHBIX M HMPPALUOHAIBHBIX,
IIOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB, HMX CHCTEM;
HCIIOJIb30BAHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHUCIJIE JUIS NIOMCKA IyTH PELICHUS U
WUTIOCTPALK PEILICHUS YPABHEHUI U HEPABEHCTB;

c(OPMHPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMaTHIECKOTO aHATTN3a U UX
CBOWCTBAX, BJaJICHHE YMEHUEM XapaKTepu30BaTh IOBeIeHUE (PYHKLNH, HCIIOJIb30BAaHHE I10JTyYEHHBIX
3HAHUU U1 ONIMCAHU U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMHM IOHATHSMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, uXx OCHOBHBIX CBOWMCTBaX; C(pOPMHUPOBAHHOCTh YMEHHS PACIO3HABATH T'€OMETPHUECKUE
Gurypsl Ha uyepTexkax, MOJENAX U B peaJbHOM MHpE; INPUMEHEHHE HW3yUYEHHBIX CBOWMCTB
reOMEeTPUUECKUX QUTyp U (OopMyJT AJis PELICHUS] T€OMETPUUECKUX 3a7ay U 33/1a4 C MPaKTHYECKUM
CoZlepKaHUEM;

c(OpPMUPOBAHHOCTH IMPEICTABICHUN O Mpoleccax U SBICHUSAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B p€aJlbHOM MUPE, OCHOBHBIX ITOHATHUAX HJIEMEHTAPHOU
TEOpUU BEPOSATHOCTEW; YMEHMH HaxXOOUTh M OICHUBAThb BEPOSTHOCTU HACTYIUIEHHUS COOBITHH B
MIPOCTEUIINX IPAKTUYECKUX CUTYALMAX U OCHOBHBIE XapAKTEPUCTUKH CIIy4YalHbIX BEJIWYUH;

BJIAJICHUE HABBIKAMH HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IIpU PELICHUH
3a/1a4.

COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

BBenenne
Matematuka B HayKe, TEXHHUKE, DJKOHOMHUKE, HWH(DOPMAIMOHHBIX TEXHOJOTHSIX U
MPAKTUYECKOU AesATeNbHOCTH. L{enu 1 3a1aun n3yyeHnsi MaTeMaTUKK IPY OCBOCHUY CHEUATBHOCTEN
CIIO.
AJITEBPA

Pazeumue nonamus o uucne
HeJ’ILIe U panuOHAJIbHBIC 4YHUCIIA. I[eﬁCTBHTCHBHBIC quciia. Hpu6ﬂu9fC€HHbl€ 6blHYUCIEHUAL.
Komnnexkcuwie uucna.



Kopnu, cmenenu u nocapugpmot

Kopuu u crenenu. KopHu HarypaibHOM CTENEHW M3 4ucCiIa U UX cBoiicTBa. CTemneHu C
palMOHANIBHBIMUA TOKa3aTeNIsIMU, HMX CBOMCTBA. CTeneHu ¢ ACHCTBUTEIBHBIMHU IOKa3aTEsMHU.
Ceoticmea cmenenu ¢ 0elicmaumenbHblM NOKa3amesiem.

Jlorapudgm. Jlorapudpm umnciaa. OcHoBHOE JIOTapuhMUIECKOE TOXKAECTBO. [lecsaTHuHbie U
HaTypasbHble orapudmsl. [IpaBuna aelictBuii ¢ norapupmamu. [lepexoq Kk HOBOMY OCHOBAHHIO.

IIpeoGpa3zoBanue anredépamyeckux Bbipa:kenuil. IIpeoOpasoBanue palMOHAIBHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTAPU(PMUUECKIX BbIPAKCHHIA.

Ilpakmuueckue 3anamusn

Apudmernueckue IeHCTBUS HAJ YUCIAMU, HAX0XKICHHUE MTPUOIMKEHHBIX 3HAUYCHUIN BEJIMYUH
U TIOTPEIIHOCTEH BHIYMCIICHUH (a0COIIOTHOM U OTHOCUTENBHON ), CPaBHEHUE YHCIIOBBIX BBIPAKEHUH.

Brruucnenue u cpaBHeHUE KOpHEW. BrInoaHeHne pacyeToB ¢ paJuKalaMH.

Pemenue nppannonanbHbeIX ypaBHeHU. HaxoxaeHne 3HaUeHUI CTENEHEN C pallMOHaIbHBIMU
nokazarensiMu. CpaBHeHue crerneHedl. [IpeoOpa3oBaHusi BbIpaKEHUH, COAEPXKALIUX CTETICHH.
Pemenue nokasarenpHbIX ypaBHEHUM.

Pewrenue npukinagHeix 3aaay.

Haxoxxnenne 3HavueHuil jnorapudma 1o Mpou3BOIBHOMY OCHOBaHHWIO. Ilepexon oT ogHOTO
OCHOBaHUs K JpyroMmy. Berluncnenue u cpaBHeHue Jorapudmon. JlorapudpmupoBanue u
MOTEHIIUPOBAHUE BHIPAKEHUH.

[TpubnmxkeHHbIC BBIYUCICHUS U PELICHHs PUKIIAJIHBIX 3a/1a4.

Pemenune norapupMudeckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPUU
OcHoBHBIE IOHATUSA

Pannannas mepa yrna. BpamarensHoe nukeHue. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC

quCIIa.
OCHOBHBIEC TPUTOHOMETPUYECKHE TOKAECTBA

®opMmyisl npuBeneHus. GopMyiisl cinoxeHus. Dopmyisl yaBoeHUss Popmyivl NOJOBUHHOSO

yena.
IIpeodpa3oBanns NpoCTEHIINX TPUTOHOMETPHYCCKHUX BbIPAKEHHUH

[IpeoOpa3oBanre CcyMMbl TPUTOHOMETPUUECKUX (DYHKLIUHN B TPOU3BEICHNE U IPON3BEICHUS B

CYMMY. Buipaosicenue mpueoHomempuieckux )yHKyuii yepez maneeHc noJ08UHHO20 apeyMeHma.
Tpuronomerpuyeckue ypaBHeHHs] U HEPABEHCTBA

[Ipocreiiimme TpPUTOHOMETPUUYECKUE YpaBHEHUS. [Ipocmeiiwiue mpucoHomempuieckue
HepaseHcmaa.

OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

Paguannblii METO M3MEPEHHs YIJIOB BPALIEHUS W CBSI3b C rpaaycHoid Mepoil. OCHOBHBIE
TPUTOHOMETPUUECKHUE TOXKIECTBa, (OPMYJbl CIIOXKEHHs, YABOEHUS, NpeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUYECKMX  (YHKUMH B  MpPOU3BEICHUE,  IpeoOpa3oBaHHE  MPOU3BEICHUS
TpUrOHOMETpHUeckux (GyHKUUH B cymmy. llpocteiliine TpUroHOMETpHUYECKHE YpaBHEHHS U
HEPaBEHCTBA.

®YHKIIUU, UX CBOMCTBA U TPA®UKH

®yukuun. O6IacTh ONpeaesieHrs U MHOXKECTBO 3HaUeHUH; rpaduKk (QyHKIUHU, TOCTPOCHHE



rpaduKoB PYHKIUH, 3aJaHHBIX PA3IMYHBIMH CTIOCOOaMHU.

CaoiictBa (QyHknuu. MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTh, OTPAHUYEHHOCTD,
nepuoANYHOCTb. [IpomMexxyTku Bo3pacTaHusl U yObIBaHHUS, HauOoOJbIIIee M HAaUMEHbIIIEEe 3HAUCHUS,
TOYKH dKcTpemyMma. ['padudeckas uarepnperanus. [Ipumepbl QyHKIHMOHATBHBIX 3aBUCHMOCTEH B
pealibHBIX Mpolieccax U sSBIeHUsIX. Apudmerndeckue onepayuu Hao gyukyuamu. CnodxcHas hynkyus
(komnosuyus). IloHsiTHE O HEMPEPHIBHOCTH (DYHKITHH.

Oo6patnblie pyukuuu. Ooacms onpeodenenuss u 001acCMb 3HAYeHUL 0OPaAMHOU (YHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHnHble, NOKa3aTejbHbIE, JJIOrapu(pMuUecKue 1 TPUroHOMeTprUYecKue QyHKIMH.
OoOpaTHble TPpUTOHOMeTpHYecKre QYHKIIUN

Onpenenenus GyHKINN, IX CBOMCTBA U TPadUKH.

[Ipeo6pazoBanus rpadukoB. [lapaienbHblil MEPEHOC, CUMMETpPUS OTHOCHUTEIBHO OcCei
KOOPAMHAT U CUMMETPUSL OTHOCUTEIIBHO Hayaia KOOPAUHAT, CAMMETPHUSI OTHOCUTEIBHO MPAMOM Y =
X, PaCTSDKEHHE U CKaThe BJIOJIb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBHUCHUMOCTEN MeEXAYy NEPEMEHHbIMH B pEaJbHBIX IPOLECCAX U3 CMEXKHBIX
mucuuruH. Onpenenenne ¢ynkmmid. [loctpoenue m urenue rpadukoB ¢ynkuuii. VMccnempoBanue
bynkiun. CBoiicTBa TMHEIHON, KBaIpAaTUYHOM, KYCOUHO-IMHEHHONW U IPOOHO-TMHEWHOMN (YHKITHIA.
HenpepoiBable u niepuoanyeckue Gpynknuu. CBoiicTBa M rpadMKu CHHYCa, KOCHHYCa, TAHTCHCA H
kotanrenca. OOparnble GyHKIMH U uXx rpapukd. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIHH.
[TpeoOpazoBanus rpaduka Gyakmun. ['apmonnyeckue kosebanus. [Ipukinaaneie 3axa4n.

[TokazarenbHble, TIorapudMudecKie, TPUrOHOMETPUUECKHUE YPABHEHUS U HEPABeHCmEd.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocnenoBareabHocTH. CriocoObl 3alaHUsl U CBOMCTBA YKCIOBBIX IOCIEA0BATEIBLHOCTEH.
Ionamue o npedene nocnedosamenvrnocmu. Cyujecmeosanue npedena MOHOMOHHOU 02PAHUYEHHOU
nocnedosamenvrHocmy. ~ CyMMHUpOBaHHME  IocjienoBaTenbHOCTE.  beckoHeuHo — yObIBaromas
T€OMETPHUYECKAs IPOIPECCHS U €€ CyMMa.

IIpousBoanas. IlonsTHe o mMpou3BoAHOM (YHKIMM, ee TeoMeTpHuecKuil U (U3NYecKuit
CMBICI. YpaBHEHUE KacarelabHOW K rpaduky ¢yHkuuu. IIpons3BojaHBIE CyMMBI, Pa3HOCTH,
Npou3BeeHUs, 4YacTHble. [Ipon3BOIHBIE OCHOBHBIX 3JeMEHTapHbIX GYyHKUMH. [IpumeHenue
MPOU3BOJHOM K HCCIEAOBaHUIO (YHKIMA W TIOCTPOEHUIO TpaukoB. [lpouzsoonvlie obpammoi
@dyHKYUU U KOMRO3UYUU PYHKYUU.

[IpuMepsl HMCHONB30BaHUSA MPOU3BOJHOM I HAXO0XKACHUS HAWIydllero penieHus B
OPUKIAJHBIX 3a7ayax. Bropas mNpou3BojAHas, €€ TeOMETPUYECKHMH M (U3UYECKUH CMBICI.
Haxoxnaenue ckopocTu 171 npoiiecca, 3aJaHHOro (popmyson u rpadukom.

IlepBooOpa3nas u mHTerpaJ. [IpumeHeHNe ONpPENEIEHHOr0 MHTErpaiga Uil HaXOXKICHUS
wioniaan KpuBoiuHeHoN Tpaneuun. Popmyna Herotona—IJleitbuuna. [Ipumepsl npuMmeHeHUs
UHTErpaia B GU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

UYucnoBas  MOCIEAOBAaTENbHOCTh, CHOCOOBI €€  3aJaHus, BBIUMCIEHUS  YJICHOB
nocneaoBarenbHocTU. [Ipenen mocnenoBaTenbHOCTH. beckoHeuHO yObIBaromass reoMeTpuyecKkas
IIPOrpecCusl.

[Ipon3BoaHasA: MEXaHUYECKUM U T€OMETPUYECKUI CMBICI IIPOU3BOAHOM.

VYpaBHeHue kacatenbHOW B obOmem Buue. IIpaBuna um dopmynsl nuddepenunpoBanus,
Tab/illa TPOU3BOJAHBIX dJeMeHTapHbIX ¢GyHKuuH. MccnenoBanune ¢GyHKIUM C  TOMOIIBIO
npou3BoiHONW. HaxoxieHue HamOoOIbIIEro, HAMMEHBIIETO 3HAYEHUS M HKCTPEMAJIbHBIX 3HAYCHUN



GyHKIHH.
Wuterpan u nepooOpasznas. Teopema Hprorona—IJleiibnuna. Ilpumenenne uHTerpana K
BBIUUCIICHUIO (PU3MUECKUX BEIUYMH U TUIOMAEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUsI M CHCTeMbl YpaBHeHHH. PaiyoHanbHble, UppalMOHAIbHBIC, IOKA3aTEIbHBICH

TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTH YypaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIpUEMBl MX pelleHus (pa3jioKEHHE Ha MHOXKUTENIH, BBEJEHUE HOBBIX
HEHU3BECTHBIX, I0CTAaHOBKA, T'papUueCcKuil MeTox).

HepaBencrBa. PanonanbsHble, HppallMOHAIIBHBIE, TI0KA3ATEIIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIIECHUS.

Hcnoub3oBanue cBOMCTB M rpapukoB (GyHKUMHA @IpU PpelIeHUMH YpaBHEHHMH H
HepaBeHCTB. MeTo1 nHTepBanoB. M300pakeHne Ha KOOPIMHATHOM MIIOCKOCTH MHOXKECTBA PELICHUN
YPaBHEHUI U HEPABEHCTB C JBYMS IIEPEMEHHBIMHU U UX CHCTEM.

Ilpuknaousie 3a0auu

[IpuMeHeHne MaTeEMaTHYECKUX METO0B JUIsl PEILICHUS COAECPKATENBHBIX 3a1a4 U3 PA3IIMYHbBIX
oOacTeil HayKH U IPaKTUKU.

NHTtepnperanus pe3ynbrara, y4eT peabHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamusn

Kopnu ypaBHenuii. PaBHocuiibHOCTb ypaBHeHUi. [IpeoOpazoBanue ypaBHEHUH.

OcHOBHBIE NIpUEMBI PELICHNS ypPaBHEHUN. PelleHne cucteM ypaBHEHU.

Hcnonp3oBanne CBOKCTB U TpapuKoB (DYHKIIHIA ISl pelIeHUs] YPaBHEHUH 1 HEPAaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEN
DJieMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHATHSI KOMOMHATOPUKH. 3a/1a4H Ha IMOJICYET YK CIIa pa3MEIIeHH, TEPECTAaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna O6uHoma Herorona. CaoiicTBa
OnMHOMUHANBHBIX KO3 unnenToB. TpeyroiapHuk [lackans.

DJIeMeHThI TeOpUHU BEePOATHOCTEH

CoObITHE, BEPOSATHOCTH COOBITUS, CIOXKEHHE M YMHOXEHHE BeposiTHocTell. [lonamue
onesasucumocmu coovimuii. /[uckpemnas ciy4aunas 6enuyuna, 3aKon ee pacnpeoenenusi. 4uciogvie
Xapakxmepucmuxu OUCKpemHou CryyatHou eeauyunsvl. Ilonamue o 3akone 601buux yuces.

DJieMeHThI MaTeMATHYeCKO CTATHCTHKH

[IpencraBnenne MaHHBIX (TaONUIBI, TUATPAMMBI, TPaAdUKH), 2eHepalbHAsl COBOKYNHOCHIDb,
8bl00pKa, cpedHee apughmemuueckoe, Mmeouana. Ilonamue o 3adauax mamemamuyeckou
CMAmMuCmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epOoSMHOCIMHbIX MeMOo008.

IIpakmuueckue 3auamus

Hcrtopust pa3BuTHS KOMOMHATOPWUKH, TEOPHUU BEPOSTHOCTEH W CTATUCTUKA W WX POJb B
pa3iIuuHbIX cdepax dYenoBedecKoW ku3HeaesTenbHOocTU. [IpaBuima komOuHatopuku. Perenue
KOMOWHATOPHBIX 3a/1a4. Pa3menenus, coueTanns U nepecTaHoBKU. buaHoMm He0TOHA M TPEYTOJIEHUK
[Tackans. [IpuknagHeie 3aga4u.



Knaccuueckoe omnpenerneHue BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEWH, TEOpeMa O CyMMeE
BeposiTHOCTEW. Brruncnenue BeposTHocTel. Ilpukmanseie 3amaun. llpencraBiieHHe YUCIOBBIX
nanHbIX. [Ipuknansele 3anaun.

I'EOMETPUA

IIpsiMbI€e ¥ IVIOCKOCTH B IIPOCTPAHCTBE

B3anMHOe pacnosiokeHue ABYX MpsMBIX B IIpOCTpaHCTBE. llapayimensHOCTH HpsIMON U
wiockocTd. [lapannensHOCTs  IUIOCKOCTEH. lleprneHauKysIApHOCTE HPSIMOM M IUIOCKOCTH.
IlepnenquKymsp ¥ HAKJIOHHAA. YTOJI MEXAY PSAMOU U IJIOCKOCTBIO. J[ByrpaHHbIN yroil. Yol MexXIy
IUIOCKOCTAMU. [lepnenauKyIspHOCTD ABYX INIOCKOCTEH.

I'eomerprueckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: NapAJICIbHBIA TMEPEHOC, CHUMMETpUs
OTHOCHUTEJIBHO IIOCKOCTH.

[MapannensHoe mnpoekTUpoBaHue. Iliowads opmozonanvhou npoexyuu. W3o0pakeHue
IPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHu

Bepuunbl, pedpa, rpanu MHoOrorpaHHuka. Pazeepmkxa. Muozoepanmusie yenvl. Bwinykivie
mHo2oepannuku. Teopema Jiinepa.

[Ipusma. [lpsamas u nakronnas npusma. [pasunsHas npusma. [apamnenenunen. Kyo.

ITupamupa. [IpaBunbHag nupamuga. Y ceueHHas nupamuaa. Terpasp.

Cummetpun B KyOe, B mapajuiesienuIieie, B Ipu3Me U mupamuse.

Ceuenus ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBienue o NpaBUJIbHBIX MHOTOIPaHHUKAX (TE€Tpa’pe, KyOe, OKTasape, A0AeKadape U
HUKOCadIPe).

Tes1a M MOBEPXHOCTH BpalleHUs
Hunuaap u koHyc. YcedeHHbIH KoHyc. (OCHOBaHHME, BBICOTA, OOKOBas IMOBEPXHOCT,
oOpazyrolas, pa3BepTka. OceBble CEUSHHSI U CEUSHHUs], apaljielIbHble OCHOBAHUIO.
[Tap u chepa, ux ceuenus. KacarenpHas IIIOCKOCTH K cdepe.

N3mepenusi B reoMeTpuu
O06mwem u ero usmepenue. MurerpansHas Gpopmyna ob6vema.

dopmynsl 00beMa Ky0a, MPSAMOYTOIBHOTO MapauieNenunea, MPU3Mbl, HUIHHAPa. DOpMYIIbI
o0beMa UpaMuIbl U KoHyca. DopMyIIbl TIOMIAN MOBEPXHOCTEH IMUIUHApPA U KOHyca. DopMyIIsl
o0beMa Iapa u ImIouaau cepsl.

[TogoOue Ten. OTHOIEHUS TIII0MIAeH TOBEPXHOCTEN U 00BEMOB TTOT00HBIX TE.

KoopanHatsl 1 BeKTOPbI

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOpJAMHAT B MpocTpaHcTBe. Popmysa paccTOSHUS
MEXIY ABYMS TOUKaMHU. Y paBHEHUS CQEPBI, nIOCKOCMU U NPAMOI.

BexTopsl. Monynb BekTopa. PaBeHCTBO BEKTOpOB. Ci105K€HNE BEKTOPOB. ¥ MHOKEHHE BEKTOPA
Ha 4ucio. PasmokeHne BEKTOpa IO HANpaBICHHUAM. YTOJI MEXAy ABYMs BekTopamu. lIpoekmus
BeKTOpa Ha och. KoopaunHarte! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnons30BaHne KOOPAMHAT M BEKTOPOB IPU PEIICHWH MATEMAaTHYECKUX M IPUKIIATHBIX
3a/1a4.

Ilpakmuueckue 3anamus

[Ipu3Haku B3aMMHOIO paCIOJIOKEHUS INPSAMBIX. YTOJI MEXKAy MpsAMBIMU. B3aumnHoe



PacIoI0kKEHUE NPAMBIX U IUIOCKOCTEH. [IepneHInKysap U HAKJIOHHAS K IUIOCKOCTH. YTOI MEXIY
IIPSIMOM U TUIOCKOCTBIO. TeOopeMBbl 0 B3aUMHOM PAaCIIONIOKEHUHN IIPSIMOU U IIIOCKOCTH. TeopeMa o Tpex
NEPIECHIUKYIIApaX.

IIpu3Haku M CBOMCTBA NMapaJUIECIbHBIX U NEPHNEHIUKYIIPHBIX IUIOCKOCTEH. PaccrosHue ot
TOYKM A0 IIJIOCKOCTH, OT MPSAMOM A0 IJIOCKOCTH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, MEKIY
CKPELIMBAOIIUMHUCS MPSIMBIMH, MEKIY IPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

[TapannenbHoe NPOEKTUPOBAaHME U €ro CBOWCTBA. Teopema o naowaou Opmo20HANbHOU
npoexyuy MHO20y201bHuKa. B3aMHOE pacoyiosKeHHe MPOCTPAaHCTBEHHBIX (Uryp.

Paznuunbple  BuAbl  MHOrorpaHHukoB. Mx  u3oOpaxkenus. CeuyeHus, pa3BepTKU
MHoOrorpaHHukoB. Ilnomane nmoBepxHoctu. Buasl cumMmerpuil B npoctpaHcTBe. CUMMETpHS Ten
BpALEHNUs U MHOTOTPaHHUKOB. Brruncienue miomaneit 1 o0beMoB.

Bekroper. [lelictBuss ¢ BekTopamu. JlekaproBa cucTéMa KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKPY>KHOCTH, chepbl, II0CKOCTU. PaccTosiHue Mexay ToukaMmu. JIeficTBUS ¢ BEKTOpaMH,
3a/laHHBIMH KoopanHaTamu. CKallipHOE POU3BEACHNE BEKTOPOB. BEKTOpHOE ypaBHEHME NIPSAMO U
II0CKOCTH. Vcriosib30BaHnEe BEKTOPOB IIPU JJOKA3aTENIbCTBE TEOPEM CTEPEOMETPHHU.

Jlnsi BHEAyOUTOPHBIX 3aHATHM CTYJIEHTAM HapsAay C pEUICHUEM 3aJad W BBIIOJHEHHUS
INPAaKTUYECKUX 3a/laHUIl MOXKHO IPEJUIOKUTh TEMbI UCCIE0BATENbCKUX U pedepaTUBHBIX padoT, B
KOTOpPBIX BMECTO CEpUH OTAEIBHBIX MEJKHMX 33Jad WM YIPaKHEHUH MNPEUIaratoTcsl CHOKETHBIC
3a7jaHus, TpeOYIOLHe JUIUTENbHON paboThl B paMKaX OJHOM MaTreMaTH4ecKOW CUTyalH. DTU TEMbI
MOTYT OBbITh KaK MHAUBHUYaJIbHBIMU 33JaHUSIMH, TaK U TPYIIIOBBIMU JJI1 COBMECTHOT'O BBIIIOJIHEHUS
UCCIICJOBAHMSL.

IIpuMmepHbIe TeMbl pedepaToB (I0KIAI0B), HCCIEI0BATEIbCKUX IIPOEKTOB
Henpepsisabie 1po6u.

IIpuMeHeHne CI0KHBIX POLEHTOB B YKOHOMUYECKUX pacyeTax.
[TapamienpHOE MPOEKTUPOBAHUE.

Cpennue 3HaU€HUS U UX IPUMEHEHUE B CTATUCTUKE.
BexTopHoe 3aaHue NpsAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHne rapMOHHUYECKUX KOJIeOaHUH.

I'paduueckoe pelieHrne ypaBHEHUN 1 HEPABEHCTB.
[TpaBUIIBHBIE U MTOJIYTIPABUIIbHBIE MHOTOTPAaHHHKH.
KoHnueckue ceyeHns U UX IPUMEHEHUE B TEXHUKE.
[TonsTue nuddepeHnmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHymu.

HccenenoBanue ypaBHEHH U HEPABEHCTB C IAPAMETPOM.

TEMATHYECKOE INTAHUPOBAHUE

[Tpu peanuzanuu coaepxanus oo1eo0pazoBaTeIbHON yueOHOH AMCHUIUTMHB «MaTeMaThKa»
B npenenax ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOTO 001ero oOpa3oBaHHs C TOJIYYCHHUEM
cpeanero obmero oopazoBanust (IIIIKPC, IITICC3) makcumanbHast yueOHasi Harpy3ka o0y4aromuxcs
no crieuanbHOCcTIM CIIO connanbHO-3KOHOMHYECKOTO MPoduiisl, cocTaBiisgeT — 276 4acoB, U3 HUX
ayauTopHas (o0s3arenbHas) yueOHas Harpy3ka o0yvaromuxcs — 252 Jaca, BKIII0Yast JJEKIUU (YPOKH)
—100 gacoB, npakTnyeckue 3aHaTHA — 152 yaca.

TemaTnueckuii njian



IIpoduan npodeccnoHAILHOTO
o0pa3oBaHus:
COLMAJIbHO-3KOHOMHUYECKHI
Conep:kanue o0yueHust Croenuansaocts CIIO:
38.02.06— ®unaHch
AyIMTOpHbIE 3aHATHS
Jlekunu IIpakTnyeckue Hroro
(Yypokn) 3aHATHSA
BBeaenune 2 2 4
Pa3BuTHe NOHATHS 0 YHCIe 4 4 8
KopHu, crenenu u jjorapugmel 12 15 27
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE 7 15 22
Kom0unnaropuka 6 6 12
KoopauHatbl 1 BEKTOPbI 8 15 23
OCHOBBI TPUTOHOMETPUH 12 15 27
DOyHKIUYM U TPaPUKH 8 15 23
MHOTrorpaHHMKH M KpYTJIble TeJia 5 6 11
Hauaja maTeMaTH4eCKOro aHaJIu3a 10 15 25
HMHTerpas u ero npuMeHeHne 10 15 25
DJIeMeHTbl TEOPHMH  BepPOSITHOCTEH 6 15 21
MaTeMATH4eCKON CTATUCTHKH
YpaBHeHHsI H HEPABEHCTBA 10 14 24
Hroro 100 152 252
Ilpomesricymounas ammecmayusn 8 gpopme 3xzamena (24 uaca)
Bcero 276

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB AEATEJIBHOCTU CTYJAEHTOB

Coaep:xanue XapakTepucTHKAa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH CTY/ICHTOB
o0y4eHus (Ha ypoBHe y4eOHBIX JeHCTBHI)
Beenenne O3HakOMJIEHME C pOJIBIO MaTeMaTHUKH B HAayKe, TEXHUKE, SKOHOMHKE,
MH(OPMALIMOHHBIX TEXHOJIOTUSAX U IPAKTHUECKOH J1eATEIbHOCTH.
O3HaKOMJIEHME ¢ LUENSAMHM U 33Jja4aMi U3Y4YEHHs] MAaTEMaTHKU TP OCBOCHUHU
cnenuansHocreit CI10
AJITEBPA
PasButne Boinonnenue apupMeTnueckux AMCTBUM HaJ YUCIAMHU, coYeTast

IMOHATHHA 0 YUCJIC

YCTHBIE U INCbMEHHBIE TPHEMBI.
Haxoxnenne npuOIMKeHHbIX 3HaYeHUI BETUYHMH U TIOTPELIHOCTEN
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTENBHOI); CPaBHEHHE YMCIOBBIX
BBIPA)KCHUI.

Haxoxnenue ommbok B mpeoOpa3zoBaHUsIX U BEIYUCICHUSX (OTHOCUTCS KO
BCEM IIYHKTaM IPOrpaMMbl)

KopHuu, crenenn,
Jorapudpmsl

O3HaKOMJIEHHME C TIOHATHEM KOPHS N-U CTENEHH, CBOMCTBAMM PAaJUKaJIOB U
MIpaBUJIaMU CPaBHEHHUs KOPHEH.

DopMyIMpOBAHUE ONPEIEICHUS KOPHS U CBOMCTB KOpHEU. Brruncienue u
CpaBHEHUE KOPHEH, BBINIOJHEHNE TPUKHAJIKN 3HAYEHUS KOPHSI.
[IpeoOpa3oBanue YMCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COAEPIKAIINX
paguKabl.




Bremmonnenue pacyetoB 1o opmyniam, COIEpXKalluM  paJUKabl,

OCYILECTBIIS. HEOOXOIUMBIE ITOICTAHOBKH U IPE0Opa3oBaHMsL.

OmnpeneneHre paBHOCUIBHOCTH BBIPXEHUH C paaukanaMmu. Pemenue

HPPalMOHAIIbHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEHCTBUTEIbHBIM [10KA3aTEIEM.

HaxoxneHue 3HaueHul CTeNeHHt, UCI0JIb3Ysl TP HEOOXOAUMOCTH

HMHCTPYMEHTAJIbHBIE CPENICTBA.

3anuchIBaHUE KOPHA N-H CTENIEHU B BUJIE€ CTEIICHH C IPOOHBIM ITOKa3aTeIeM

1 Ha00OpOT.

dopmyIHpOBaHUE CBOMCTB  CTemneHed. BbluncieHne cTeneHen ¢

palOHaIbHBIM [10KA3aTENIEM, BBIIOJIHEHUE NPUKUIKHA 3HAYEHUS CTEIIECHH,

CPaBHEHHE CTEIICHEH.

[IpeoOpa3oBanue YMCIOBBIX M OyKBEHHBIX BBIPAKECHUH, COAEPIKAIINX

CTEIICHH, IPUMEHSs CBOMCTBA. Pelenue nokasaTeIbHbIX ypaBHEHUN.
O3HaKOMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTENEeHEeN IpY BbIUNCICHUH
CPEIHUX, JCIICHUU OTPE3KA B «30JI0TOM CEUECHUN». Pelenne npukiaaHbIx
3aJ1a4 Ha CJI0XHbIE IPOLIEHTHI

IIpeoGpa3zoBanue | BrinoaHeHne npeoOpa3oBaHMii BEIpAKEHUH, TpUMEHEHHE (HOpMyI,
ajJredpam4ecKMx | CBSI3aHHBIX CO CBOMCTBAMHU CTEINEHEH U jorapudmos.
BbIPasKeHUH Omnpenenenne 00JIaCTH JOITYCTUMBIX 3HAYCHHUH JIOTapu(PMUIECKOTO
BbIpakeHus. Pemenue norapudMuyeckux ypaBHeHUN
OCHOBbBI TPUTOHOMETPUH
OcHoBHBIE N3y4yenune paguaHHOrO METO/JA MU3MEPEHHUs YIJIOB BPAIICHUS M UX CBS3HU C
NOHATHUA rpagycHoil Mepoil. M3o00pakeHue yrjioB BpallleHUs Ha OKPYKHOCTH,
COOTHECEHHE BEJIMUMHBI YIJIA C €r0 PACIIOJI0KEHUEM.
®opmyMpoBaHUE ONPEACTICHUN TPUTOHOMETPUYECKUX (DYHKIMI ISl YTIIOB
MIOBOPOTA ¥ OCTPBIX YIJIOB IPSMOYTOJIBHOTO TPEYToJbHUKA U O0BSICHEHUE UX
B3aMMOCBSI3H.
OcHoBHbIE [IpmMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIs1 BEIUMCIICHUS
TPUTOHOMeTpPHYe | 3HAUECHUI TPUTOHOMETPUUYECKUX (PYHKUIUHN 11O OJJHOM U3 HUX.
CKHe TOKIecTBa
IIpeodpa3oBanusi | V3ydyeHune OCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (POPMYJIbI CIIOKEHHUS,
NPOCTEeHINX yIIBOCHHUS, TPe0oOpa30BaHKsI CyMMbl TPUTOHOMETPHUECKUX (YHKIIMHA
TPUTOHOMETPHUYe | B IIPOU3BEJICHUE U POU3BEICHHS B CyMMY U IPUMEHEHNUE NPU BHIYUCICHUU
CKHX 3HAUEHUS] TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLIEHHUS €TO0.
BbIPa:KeHU I O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPHUH TOUYEK HA EUHUIHOM
OKPY’KHOCTHU M IIPUMEHEHHE UX IS BbIBO/Ia ()OPMYJI IPUBEICHHUSL.
IIpocreiimme Pemenne mo ¢opmynam U TPUTOHOMETPHUUECKOMY KpYry HpPOCTEHIINX
TPUTOHOMETPUYe | TPUTOHOMETPUUECKUX YPABHEHHH.

CKHE YPaBHCHHUSA
H HEPABCHCTBA

[IpumeHeHne OOIIMX METOAOB peIIeHUs YpaBHEHWH (MpuBeAEeHUE K
JUHENHOMY, KBaJpaTHOMY, METOJl PA3JIOKEHHs] Ha MHOXKUTENH, 32 MEHbI
MIEPEMEHHOM) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHHM.
YMeHue oTMedaTh Ha Kpyre perieHus MpoCTEeHIINX TPUTOHOMETPUYECKUX
HEPABEHCTB

ApKcuHYyCc,
APKKOCHHYC,
APKTAHI€HC
qucaa

O3HakoOMJIEHHE C TOHITHEM OOPATHBIX TPUTOHOMETPUUECKHUX (QYHKITUH.
N3y4enue onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHT'€HCa YHcIIa,
(dbopMynupoBaHHEe UX, U300paKeHNE HA EMHUYHON OKPY>KHOCTH,
IIPUMEHEHHE IIPU PEILICHUN YPaBHEHUI




®YHKIIUU, UX CBOMCTBA U TPA®UKH

DyHKIUH. O3HaKOMJIEHHE C TOHATHEM IIEPEMEHHOM, TPUMEpPaMH 3aBUCUMOCTEN MEX 1y

IHousitue o [IEPEMEHHBIMHU.

HenpepbiBHOCTH | O3HaKOMJICHHUE C OHATHEM rpaduKa, onpeaeIeHre NPUHAICKHOCTH TOUKH

GyHKun rpaduky ¢pyakmuu. Onpenenenue no Gopmylie MpocTeuield 3aBUCUMOCTH,
Buja ee rpaduka. Beipaxkenwe mo Qopmyne oIHON TEepeMeHHOHN uepes
Ipyrue.
O3HakoOMJICHHE ¢ ompeesieHueM QYHKINH, (GOPMYITHPOBAHUE €TO.
Haxoxpaenue obiactu onpesesieHus U 001acTy 3HaYeHUH (PyHKINU.

CaoiicTBa O3HakoMJIeHHE ¢ TpUMeEpaMi (PYHKIIMOHAIBHBIX 3aBUCMOCTEN B peaIbHbIX

¢pyHknun. IIpoLeccax U3 CMEXHBIX IUCHUIUIMH.

I'padguueckasn O3HakoMJIEHHE C JTOKa3aTeJIbHBIMU PACCYKJICHUSIMH HEKOTOPBIX CBOWCTB

HHTepHpeTauusi. | JUHEHHOM W KBaJgpaTHUHOW (YHKIMHA, TPOBEACHHE HCCICIOBAHUS

IIpumepsbl JUHEWHOH, KYyCOYHO-JIMHEHHOW, JpOOHO-TMHEHWHOW H  KBaJpaTUYHOU

¢pyHkuuoHaabn | pyHkuui, noctpoenne ux rpadukoB. IlocTtpoeHne um uyTeHume rpaduKoB

BIX dbyukamii. MccnenoBanue GyHKIMH.

3apucumocteid B | CocraBienue BUIOB (DYHKIMI MO JaHHOMY YCJIOBHIO, pEIlIEHHE 3a1ad Ha

peajJibHbIX SKCTPEMYM.

npoueccax u Brimonnaenue npeodbpa3zoanuii rpaduka QyHKIHH

sIBJICHHSAX.

OopatHble N3yyenne noHsTHs 00paTHON (QYHKIMH, ONpeAeNieHuEe BUAA U MOCTPOCHHE

pynxuun rpaduka oOpaTHOM (YyHKUMH, HAXOXJECHUE €€ 00JacCTH OINpeAesieHUus u
obnactu 3HaueHui. [IpumeHeHue CBONCTB (YHKUMN TMpH HCCIEAOBAHUU
YpPaBHEHHMH M pEIlIEHUU 3a/ay Ha 3KcTpeMyM. O3HAaKOMJIEHHE C MOHSITHEM
CIIOKHOHM (hyHKIIUH.

IMocaenoBarenbH | O3HaAKOMIIEHHE C MOHSATUEM YHCIOBOU MOCIEIOBATENILHOCTH, CIIOCO0AMU €€

ocTH 3aJlaHusl, BBIYUCIIEHUSIMU €€ YJICHOB.

O3HaKOMJIEHHE C IOHATHEM IIPEIENA MTOCIEA0BATEIbHOCTH.

O3HaKOMIJIEHHE C BBIUMCICHUEM CYMMBI 0ECKOHEUYHOI'0 YHCIOBOTO pdaaa Ha
IpUMEpEe BBIYUCIEHUS CyMMbl OECKOHEYHO YyOBIBaroIell IeoMeTpHyYecKoi
IIPOrPECCUMU.

Pemienue 3a1a4 Ha npuMeHeHue GOPMYJIbI CyMMbI OECKOHEYHO YOBIBaIOIIEeH
Tr€OMETPUYECKON ITPOTrPECCHUH.

IIpousBoaHas u
ee IpUMeHeHue

O3HaKOMJIEHHE C IOHSTHEM IIPOU3BOTHOM.
W3ydenne u QopMyIHpOBaHHE €€ MEXaHHYEeCKOIo U Te€OMETPHUYECKOIro
CMbICJa, M3yYEHUE AITOPUTMA BBIUYHUCICHHS NPOU3BOJHONW Ha IpUMeEpe

BBIUMCIICHUSI MTHOBEHHOW CKOPOCTM U YIJIOBOTO KO3 uIueHTa
KacaTeJIbHOM.

CocraBrieHre ypaBHEHUS KacaTeIbHOMN B 00IIEeM BU/IE.

VYcBoenne mpaBwn  auddepeHnupoBaHus, TAOMUIBI  TTPOU3BOIHBIX

3JIEMEHTApHBIX (QYHKIMNA, TPUMEHEHUEe Ui Ju(pepeHIInpoBaHus PYHKIUH,
COCTaBJICHUS YPABHEHUS KacaTeIbHO.

W3ydenne TeopeM O CBA3M CBOMCTB (YHKIMH M  IPOU3BOIHOM,
¢dbopmynupoBka ux. [IpoBeneHne ¢ MOMOIIBIO MPOU3BOIHON HCCIEI0BaHUS
¢byHKIMH, 3a1aHHON (HOPMYIIOH.

YcTaHoBNEHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHOMN MO UX TpaduKaM.
IIpumeHneHne MpoN3BOHON Ul PEILIEHNUS 331a4 HA HAX0XKIEHUE
HauOO0JIbIIEr0, HAUMEHBILIETO 3HAYEHHS M Ha HaX0XKJIEHUE SKCTpeMyMa




IlepBooGpa3nasn
U HHTerpal

O3HakOMJICHHE C TIOHSITHEM UHTETpalia U IepBOOOPa3HOM.

N3yueHnue mpaBwiia BBIUMCICHUS MEPBOOOpa3HOM M Teopembl HproToHa—
JleitOuuma.

Pemenue 3a1au Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOJHOMN, BBIUMCICHHE
NepBOOOPA3HOI I JTaHHOU (DYHKITHH.

Pemenue 3a1a4 Ha MpUMEHEHNE UHTETPaJIa JJis BEIYUCICHUS (PU3NYECKUX
BEJIMYMH U TJIOLIAICH.

CreneHnble,
NOKa3aTeJIbHbIe,
Jorapugpmuyeck
He u
TPUTOHOMETPUYE
ckue GyHKIHMU.
OopaTtHble
TPUTOHOMETPHYe
ckHre pyHKIUH

Brraucnenue 3HaueHn GyHKIMN IO 3HAYEHUIO apTyMEHTa.

Omnpenenenue MOJNOXKEHUS TOYKM Ha rpaduke Mo ee KOoOpauHATaMm u
Ha000pOT.

Hcnonws3oBanne CBOMCTB (YHKIMHA IS CPaBHEHHUs 3HAYCHUI CTENCHEH U
norapugmMoB.

[Toctpoenue rpaukoB CTENEHHBIX U JOTapUPMUUECKUX PYHKIIHH.
Pemienue noka3aTenbHBIX U JIOTapU(PMUIECKUX YPaBHEHUH U HEPABEHCTB 110
W3BECTHBIM AJITOPUTMAM.

O3HaKkoMJICHHE C TIOHSATHEM HENPEPHIBHOM NEPUOIUYECKON (YHKINH,
(dbopMynupoBaHHE CBONCTB CHHYCA M KOCHHYCA, IOCTPOCHHUE UX TPAPHUKOB.
O3HakOMJIEHHE C TOHSATHEM TapMOHUYECKUX KOJI€OaHMM M INpuMepaMu
TapMOHHYECKUX KOJeOaHUM Jis OMUCAHHS MPOIECCOB B (PU3UKE U JIPYTHX
00JIacTsIX 3HAHUS.

O3HakoMJICHHE C MIOHATUEM Pa3pbIBHON NEpHondecKoil GpyHKIuM,
(dbopMyIHpoBaHUE CBOWCTB TAaHTE€HCA U KOTAHT€HCA, IOCTPOCHUE UX
rpaduKoB.

IIpumeHeHue CBONCTB GyHKIMA AN CpaBHEHUST — 3HAYCHUH
TPUTOHOMETPUYECKHX  (DYHKIMHA,  peumieHHs  TPUTOHOMETPHUECKUX
YpPaBHEHUM.

[Toctpoenne rpadukoB O0OpaTHBIX TPUTOHOMETPUUECKUX QYHKIUH U
ompesereHue mo rpadukam uX CBONCTB.

Brinonnenue npeobpa3zoBaHus rpagKoB

YPABHEHUA U HEPABEHCTBA

YpaBHeHnus u
CHUCTEeMbI
yYpaBHeHHH
HepaBencrBa u
CHCTEeMBbI
HEPaBEeHCTB C
ABYMSI
nepeMeHHbIMU

O3HakoMJIEeHHE C MPOCTEHUIIMMHU CBEJIEHUSAMH O KOPHSAX alreOpandyecKux
YPaBHEHUH, TOHATUSIMH UCCIIEOBAaHUS YPABHEHUI U CUCTEM YPAaBHEHU.
N3ydeHne TeOpUM PpAaBHOCHUIBHOCTH YPAaBHEHUNW U €€ IPUMEHEHUS.
[loBrOopenue 3amucH pEMICHHWs CTAaHAAPTHBIX YPABHEHUMN, IIPUEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHHMIO.
Pemenne  panuMoOHAIBHBIX,  HMPPAUMOHAIBHBIX,  IIOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Hcnonb3oBanre cBOWCTB U TpaduKOB (PYHKIMH A7 pEIICHUs YpaBHEHHI.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenne ypaBHeHHMII ¢ THpHMEHEHHEM BceX NPUEMOB (pa3lioKEeHUs Ha
MHOYKUTEJH, BBEJICHUSI HOBBIX HEM3BECTHBIX, MOJCTAHOBKH, IpapruecKoro
METO/Q).

Pemienue cuctem ypaBHEHH ¢ MPUMEHEHUEM Pa3INYHBIX CIIOCOOOB.
O3HakoMJIeHHME C OOMMMM BONPOCAMU  pEIICHHS HEPAaBEHCTB U
UCIOJIb30BaHUE CBOMCTB U IpaguKoB (QYHKIMIA IPU PEIIEHUH HEPABEHCTB.
PemreHne HEpaBeHCTB M CUCTEM HEPABEHCTB C NPUMEHEHHEM DPa3IU4HbIX
CII0COOOB.

[IppuMeHeHHe MaTeMaTHYEeCKUX METOAOB I PELICHUs COJEp KAaTeIbHBIX
3aja4 M3 Pa3IMyYHBIX oOJlacTel HayKu W MpakTUKU. MHTepmpeTupoBaHHE




‘ pe3yJIbTaTOB C YYETOM PEAIbHBIX OIPAHUYEHUN.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSATHOCTENU U CTATUCTUKH

OcHoBHbBIE W3ydenue mpaBuwia KOMOMHATOPHKM M TPUMEHEHHE TIpU PELICHUU
MOHATHSHA KOMOMHATOPHBIX 33/1a4.
KOMOMHATOpPUKH | Pemenne KOMOMHATOPHBIX 337a4 METOAOM Iepebopa M 1O MpaBHILy
YMHOKEHHUS.
O3HakOMJIEHME €  TOHATUAMHM  KOMOMHATOPUKHM:  pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOpMYJIaMH I UX BBIUUCICHHUS.
OObsicHeHHEe W TpUMEHEHHe (GOPMYNT s BBIYUCICHHUS pPa3MEUICHUH,
IIEPECTaHOBOK U COUYETAaHUH IIPU PEILICHUM 3a/1a4.
Osnakominenue ¢ OuHoMoM HproToHa 1 TpeyronbpHukom [lackans.
Pemenne npakTu4ecKux 3aa4 ¢ UCIOJIb30BaHNUEM IIOHATUN U IIPABHI
KOMOMHATOPHKH.
DJIeMeHTBbI N3yueHne  KIIACCHYECKOrO0  OIPENCNICHUs  BEPOSTHOCTH,  CBOWCTB
TeOpHuH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSATHOCTEH.
BEPOSATHOCTEH PaccmoTrpenue npumepoB BBIYUCIIEHUS BEPOSITHOCTEN. Pemenne
3aJ]a4 Ha BBIUMCIIEHUE BEPOSATHOCTEH COOBITUI.
IlpencraBaenne | O3HaKOMJIEHME C  TPEACTABICHUEM  UYHUCIOBBIX  JIAaHHBIX M HX
NAHHBIX(Ta0MUL | XapaKTEPUCTUKAMHU.
bl, IMarpamMmbl, | PeleHue npakTudyeckux 3a1a4 Ha 00pabOTKy YMCIOBBIX JAHHBIX,
rpaguxu) BBIUUCIICHUE UX XapAKTEPUCTUK
I'EOMETPUA
IIpsimble u @opMyIMpOBKa M MPUBEICHHE JOKA3aTEIbCTB IPHU3HAKOB B3aMMHOIO
IIOCKOCTH B pacrosoKeHusi NpsAMBIX M IUIOCKOCTed. PacriozHaBaHume Ha ueprexkax M
NPOCTPAHCTBE MOJENISAX PpAa3IMYHBIX CIIy4acB B3aWMMHOI'O DACIOJOKEHHUS MPSMBIX U

IUIOCKOCTEH, apryMEHTHpPOBaHHME CBOMX CyxJaeHud. PopMynupoBaHue
olpeziesieHul, MPU3HAKOB M CBOMCTB MapaslieIbHbIX U NEPIEHIUKYISIPHBIX
IJIOCKOCTEH, IBYTPaHHBIX U JTMHEUHBIX YTJIOB.

BoinonHenue nocTpoeHus yriioB MEXIYy NPSMbIMH, IPSIMON U TJIOCKOCTHIO,
MEXy TUIOCKOCTSIMHM I10 OITMCAHUIO U PAaCIO3HABaHUE UX HA MOJAECIIAX.
[IpuMeHeHne NMPU3HAKOB U CBOMCTB PACIHOJIOKEHUS MPSMBIX U IJIOCKOCTEMN
IIPY PELICHNN 3a]au.

N300paxenne Ha pUCYHKax U  KOHCTPYHMPOBAaHME Ha  MOJENAX
NEPIEHIUKYJISIPOB U HAKIOHHBIX K IIJIOCKOCTH, NPSMBIX, MapaJljIeJIbHbBIX
IUIOCKOCTEH, YIJIOB MEXAY MpsSMOM M IUIOCKOCTBIO U 0OOCHOBaHHE
IIOCTPOEHHS.

Pemenue 3a1ay Ha BBIUMCIEHHE T€OMETPUYECKUX BelaMuuH. ONuUChIBaHUE
paccTosiHusA OT TOYKHM JIO0 IUIOCKOCTH, OT IPSAMOM IO IUIOCKOCTH, MEXIY
IUIOCKOCTSIMH,  MEXJAY  CKPEUIMBAIOUIMMHCS  NPSIMBIMH,  MEXIY
MIPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

@opMyIUpOBaHHWE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PaCCTOSHMSIX
(TeopeMm cyIIecTBOBaHUS, CBOICTBA).

N3o0pakeHune Ha yepTeKax U MOJEISIX PACCTOSIHUS 1 00OCHOBAaHHUE

CBOMX CyxJeHui. OnpeesieHne U BBIYUCIEHUE PACCTOSIHUM B TPOCTPAHCTBE.
[Tpumenenue GpopMys U TEOPEM INIAHUMETPHHU IS PEIISHUS 3a/1a4.
O3HakOMJIEHHE C TIOHATHEM MapaJlJIeIbHOIO MPOEKTHUPOBAaHUS U  €ro
cBoiictBaMu. DOpPMYJIUPOBAHUE TEOPEMBI O IUIOIIAJU OPTOrOHAIBHOM

IMPOCKIMKU MHOI'OYT'OJIbHHKA.




[TpumeHenne Teopun At 000CHOBAHUS TOCTPOCHUHN U BEIYUCIICHHH.
ApPryMEHTHpOBaHHUE CBOUX CYXKICHUN O B3aMMHOM PACIIOJIOKCHUH
MIPOCTPAHCTBEHHBIX (PUTYD.

Mmuororpanaukn @ OnucaHue M XapaKTEpUCTHUKAa pa3IMYHbIX BHJIOB MHOTOI'PDAaHHUKOB,
IIEPEUUCIICHAE UX JIEMEHTOB U CBOMCTB.
N300pakeHe  MHOTOTPAaHHUKOB W  BBINIOJIHEHHE IOCTPOCHHS  HA
N300pakeHUSX U MOJIEIISIX MHOIOI'PaHHHUKOB.
Brluncrienue JIMHEVHBIX 3JIEMEHTOB U YTII0B B IIPOCTPAHCTBEHHBIX
KOHUrypamusx, apryMEeHTUPOBAaHUE CBOUX CY>KICHUH.
XapakTepucTuka M HM300pa)k€HUE CEYEHHUs, Pa3BEPTKU MHOTOIPaHHHUKOB,
BBIYHCIICHUE IIIOIAAECH TOBEPXHOCTEH.
[TocTpoenue npocTeinx ceueHnii Kyoa, npusmsl, nupamuasl. [lpumenenue
(bakTOB U CBEJIEHUH U3 IUIAHUMETPHH.
O3HakoMJICHHE C BHJaMU CHUMMETpPHUI B NPOCTPAHCTBE, (HOPMYIHUPOBAHUE
OINIpEACIICHUN U CBOMCTB. XapaKTEpUCTUKAa CUMMETPUU TEJ BPALIEHUS U
MHOI'OTPaHHUKOB.
IIpumeHeHne CBOMCTB CUMMETPHUH IIPU PELIECHUM 3a/a4.
Hcnonp3oBaHne  NpUOOPETEHHBIX 3HAHMW  JUIsl  MCCIEAOBAaHUA U
MOJIETIMPOBAHUS HECIIOKHBIX 3a1a4.
N300pakeHrie OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJTHEHHE PUCYHKOB 10
YCIIOBUSIM 3ajau.
Tena n O3HakoMJICHHE C BHJIaMH TeJl BpallleHHsl, pOpMyJIMpOBaHUE UX ONpeeIeHUN
NOBEPXHOCTH U CBOMCTB.
BpalleHHA @opMyIUPOBaHUE TEOPEM O CEUEHUHM IIapa IUIOCKOCTbIO M IUIOCKOCTH,

KacaTelnpbHOU K cepe.

XapakTepucTruKa U H300paKeHUE TN BpaIllEHUs, UX Pa3BEPTKU, CCUCHUSI.
Pemenue 3amay Ha MOCTPOEHUE CEUEHUM, BBIYMCIICHUE JJIMH, PACCTOSHUIM,
yIJI0B, momaei. [IpoBenenre noka3zaTeabHbIX pacCy K ACHUH MPU pelIEHUN
3aj1a4.

[IpuMeHeHne CBOMCTB CUMMETPUHU IIPU PEIICHUH 3a7a4 Ha Tejla BpalleHus,
KOMOMHAIIHIO TEI.

N3006paxkeHre OCHOBHBIX KPYTIIBIX TENl ¥ BBINOJHEHNUE PUCYHKA MO YCIOBHUIO
3aJIavuu.

HN3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C OHATUSIMH ILJIOIAAN U 00beMa, aKCHOMaMuU

Y CBOMCTBaMH.

Pemenue 3a1a4y Ha BeIYMCIIEHUE TUIOIIAIEH TUIOCKUX QUTYD C IPUMEHEHUEM
COOTBETCTBYIOLMX (OpMyT U (PAKTOB U3 IITAHUMETPHH.

N3yyenne TteopeM O BBIUMCICHHMM OOBEMOB IPOCTPAHCTBEHHBIX TeE,
peleHue 3ajad Ha puMeHeHne (GopMyJT BBIYMCICHNUS 00BEMOB.

N3yuenne QopMyn aisg  BBIUMCIACHUS  IUIOMIAJICH  TOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BPAILLECHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIECHUS TUIOIIA U TTOBEPXHOCTH CPepHI.
Pemrenne 3a1a4 Ha BBIYKMCIICHUE IIOIIAIEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEII.

Koopaunarts! u
BEKTOPbI

O3HakomiIeHME C TOHATHEM BeKTOpa. M3yueHume neKapTOBONM CHCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE, IIOCTPOEHHUE I10 3aJaHHBIM KOOPAUHATAM TOUYEK
U IJIOCKOCTEM, HAXOXKJIEHHWE KOOpAMHAT TodeK. HaxoxkneHue ypaBHEHM
OKpPYXKHOCTH, c(epbl, IUIOCKOCTH. BbluncieHHne pacCTOSIHUA MEXIy
TOYKaMH.




N3ydeHne CBOMCTB BEKTOPHBIX BEJIIMYUH, IPABWI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NPABUJI HAXOKIEHUS KOOPAUHAT BEKTOpPa B
IIPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPAaMH, 33JaHHBIMU KOOPAUHATAMH.
IIpuMmeHeHne TeOpuy NpYU PEIIEHUH 33134 Ha IEHCTBUSA C BEKTOPaMHU.
N3yueHne CKalspHOro IPOU3BEINECHUS BEKTOPOB, BEKTOPHOI'O YpPaBHEHUS
IpsIMOW M IUIOCKOCTH. IIprMeHeHue TeopuM IpH pPEIIEHUH 3a7ad Ha
JEUCTBHUS C BEKTOPAMH, KOOPAVUHATHBIA METOJ, IPUMEHEHHE

BEKTOPOB JUIsl BBIYMCIICHUS BEJIMUUH YIJIOB U PACCTOSIHUM.

O3HakoMIIEHHE C 10KA3aTEeIbCTBAMU TEOPEM CTEPEOMETPHH O B3aUMHOM
PacCIoJI0KEHUH NPSAMBIX U INIOCKOCTEH € UCIOIb30BaHUEM BEKTOPOB.

YYEBHO-METOJIUYECKOE
N MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYUEHHME
IMPOI'PAMMBI YYEBHOM JUCIHATIIINHBI
«MATEMATHKA»

OcBoeHne nporpaMMmbl yueOHOW AUCHMILTUHBI «MaremaTtuka» MOpeanojiaraeT Haludue B
npodecCHOHATBLHON 00pa30BaTENbHON OpraHU3ally, PEaTH3yoNIei 00pa30BaTEIbHYIO IPOrPaMMy
cpennero obmero obpaszoBanusi B mnpezaenax ocoenus OIIOIT CIIO na 6aze OCHOBHOTO 0OILErO
oOpa3oBaHus, yueOHOrO KaOWHETa, B KOTOPOM HUMEETCSI BO3MOKHOCTh O0ECIICUNUTh O0YYarOIIHMMCS
cBOOOAHBIN HOCTYI B IHTEpHET BO BpeMs yueOHOIr0 3aHSTHS U TIEPUO BHEYUEOHOM e TEIbHOCTH.

[Tomemenue  kaOuHeTa  JODKHO — YAOBIETBOpATH  TpeboBaHusM  CaHuUTapHO-
snuAeMuoiornueckux mnpasmi u Hopmatusos (CanlluH 2.4.2 No 178-02) 1 6bITh OCHAIIEHO THIIOBBIM
000pyi0BaHMEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHMSX, B TOM YHCJIC CHEIUATA3HUPOBAHHOU
yueOHoIi Me0OeNbIo U cpeACTBaMH 00yUeHUSs, JOCTATOYHBIMHU JIJIS1 BHIIOJTHEHUS TPEOOBaHHM K YPOBHIO
MOATOTOBKU 00YYaIOIIUXCS.

B kaOuHere HOKHO OBITH MyJNbTUMEIUITHOE O00OpYAOBaHWE, MOCPEICTBOM KOTOPOTO
YYaCTHUKHA OOpa30BaTEIBLHOTO TPOIlecca MOTYT IMPOCMATPUBATh BHU3YAIbHYI0 HMH(POPMAILIUIO IO
MaTeMaTHKe, CO3/1aBaTh MPE3CHTALlMHU, BUACOMATePUAIbl, HHBIE IOKYMEHTHI.

B coctaB yueOHO-METOIUYECKOTO U MaTePUATBbHO-TEXHUYECKOTO O00ECIIEUCHHS TTPOrPaMMBI
yueOHOM aucuuIinebel «MaTtematuka: anredpa ¥ Hadajga MaTeMaTHYECKOTO aHaln3a; reoOMETPHUs
BXOJISAT:

e MHOTO(YHKIMOHATBHBIA KOMITICKC TPEI01aBaTels;

® HarsAIHbIE TOCOOUS (KOMIUIEKTHI yUeOHBIX TaOJuII, MJIAKaTOB, TTOPTPETOB BHIIAIOIIMXCS
YYEHBIX-MaTEeMaTHKOB H JIp.);

¢ HH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPEJICTBA;

® OSKpaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT TEXHUYECKON JOKYMEHTAIlMH, B TOM YHUCJE MacrlopTa Ha CpeACcTBa OOy4EHHUS,
WHCTPYKIIMHU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacCHOCTH;

e OubmMMoTEeUHBIN QoH.

e B Oubnmoreunsiit (OHI BXOIAT yUeOHUKHU, yueOHO-MeToaudeckne KoMruiekTol (YMK),
obecreunBaroIie OCBOCHHE YYEOHOW AUCIUIUIMHBI «MaTemaTuka», pPEKOMEHJIOBAHHBIC WIIH
JOTMYIICHHBIE JUIsl HWCIONB30BaHUS B MPOQPECCHOHANIBHBIX 00pa30oBaTENbHBIX OPTaHU3AILUSIX,
peau3yIoux 00pa3oBaTeNbHYIO IPOrPaMMy CpeIHEro 001Iero 00pa3oBaHus B IpeeIax OCBOCHUS
OIIOII CTIO nHa 6a3e 0CHOBHOTO 00111eT0 00pa30BaHusl.

bubnuoreunbrit GoHI MOXKET OBIThH JOMOJIHEH SHITUKIIONCTUSIMU, CIIPABOYHHKAMH, HAYIHOM,
HAYYHO-TIOMYJISIPHOM U IPyTOi TUTEpaTypor 0 MaTeMaTHKe.



B npouecce ocBoeHus nporpaMmsl y4eOHON TUCHMITINHBI «MaTeMaTuKa» CTYACHTHI 10JIAKHbI
MOJYYUTh BO3MOXHOCTHh JIOCTYNAa K 3JIEKTPOHHBIM YYeOHBIM MaTepuajsaM II0 MaTeMaTHKe,
UMEOIUMCS B CBOOOIHOM J10CcTyIe B ceTh IHTepHeT (371eKTPOHHBIM KHUI'aM, IPAKTUKyMaM, TeCTaM,
matepuanam EI'D u ap.

Peanu3zanus nporpaMMel yueOHOH AUCHUILIMHBI IPEIONaraeT HaIn4ue yueOHoro kabuuera
mareMaTHKU (Y4eOHas ayIuTopus JUId IPOBEIEHUS 3aHATUH BCEX BHUJIOB, IMPEIYyCMOTPEHHBIX
0o0pa3oBaTeNbHOW MPOrpaMMoON, B TOM YHCJE TIPYHIOBBIX W HHIUBUAYAJIbHBIX KOHCYJIbTALUMH,
TEKYIETO KOHTPOJISA ¥ MPOMEXYTOUHOH arTectarun) — 303.

Ilepeuens ocnosno2o 0bopydosanusi:

Pabouee mecTo npenogaBatens

Jocka menoBas - 2 1miT.

Cron yuennueckuii - 50 mr.

Croun npenojaBatens - 1 mr.

Cryn npenogaBarens — 1 mrT.

Cryn yuyennueckuii - 40 mr.

Cxkambs yueHnueckas - 30 mr.

Cron ¢ TpubyHoOIi - 1 mT.

[IpoekunoHHBbIM 3KkpaH - 1 wrT.

[IpoekTop — 1 mir.

HoyTOyx — 1 mir.

KommiekT uepTexHoro 060pyA0BaHus ¥ IPUCTIOCOOIEHU I

HaGop npo3payHbIX reOMETPHYECKUX TENI C CEYCHUSIMU

HarjsiiHble MocoOusl (KOMIUIEKThl Y4eOHBIX TaOJMll, IUIAKaTOB, MOPTPETOB BbIIAIOLIMXCS
YUEHBIX-MaTEeMaTHKOB H JIp.);

HKPAaHHO-3BYKOBBIE IIOCOOUS

Ilepeuenv npocpammnozo obecneuenusi.

Kaspersky Endpoint Security ansousneca — Cranmaprabiii Russian Edition. 1500-2499 Node
1 year Educational Renewal Licence

Omneparmonnascucrema Microsoft Windows XP SP3

MicrosoftOffice IIpodeccronanshsiii mroc 2007

PEKOMEHIAYEMAS JIMTEPATYPA

OcnosHas tumepamypa.

1. AmumoB HI.A., Komsrun HO.M., Txauésa M.B., ®démopoBa H.E., Illabynun M.U.
Marematuka: aiareOpa M Hauyajga MaTeMaTHYEeCKOro aHaln3a, reomerpus. Anrebpa M Hayaia
mareMaThueckoro aHanuza. 10-11 kiaccsl : yueOHMK Ui 00meo0pa3oBaTeNbHBIX OpraHU3aLuM :
0a30BBIN U YIITYOJIEHHBIA yPOBHHU. - 6-¢ u31.. - Mocksa: [Ipoceemienue, 2019. - 463 c.

2. Aranacsu JI. C., byry3os B. ®@., Kagomnes C. b., Kucenesa JI. C. Matemaruka: anredpa u
Hayaja MaTeMaTW4ecKoro aHanm3a, reoMeTpus. [eomerpus. 10-11 kmaccel @ y4eOHHWK st
0011e00pa3zoBar. opranu3anuii : 6a3oBblil U yriryOneHHbli ypoBHH. - M.: [Ipocsemienue, 2014. - 255 c.

3. Amamos IILA., Komsrma IO.M., Tkauésa M.B., ®&moposa H.E., IllaGynmn M.U.
MaremaTuka: anreOpa M Hadaja MaTeMaTHMYECKOro aHanu3a, reomerpus. AnreOpa M Haudaia
MareMarndeckoro anamusa. 10-11 kmaccel : yueOHUK 17151 001e00pa3oBaTeNbHBIX OpPTaHU3aIUN :
0a30BbIif 1 yriTyOJaEHHBINH YPOBHU. - 6-€ u34.. - Mocksa: IIpocsemenue, 2019. - 463 c.

Lononnumenvrnas aumepamypa:



1. O6 obpazoBanun B Poccuiickoit @enepanun: deaep. 3akoH 0129.12. 2012 Ne 273-D3 (B
pen. @enepanbubix 3akoHOB OT 07.05.2013 Ne 99-D3, 0107.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-@3, o1 23.07.2013 Ne 203-D3, 0125.11.2013 Ne 317-®3, o1 03.02.2014 Ne 11-d3, o1 03.02.2014
Nel5-®3, 0105.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ usm.,
BHeceHHbIMH DenepanbHbiM 3ak0oHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

2. Ilpuka3 MunucrepctBa obpazoBanus U Hayku P® ot 31 mexabps 2015 r. N 1578 "O
BHECEHWU M3MEHEHHH B (hefiepalibHbId TOCYJapCTBEHHBIH 00pa3oBaTENbHBIM CTaHAAPT CPEAHETO
o0uiero o0pa3oBaHus, yTBepkKACHHBIHN npuka3oM MuHuCcTepcTBa 00pa3oBanus U Hayku Poccuiickoii
Oepnepanun ot 17 mas 2012 r. N413"

3. [lucbmo [lenapramenTa rocy1apcTBEHHOM MOTUTHKH B cpepe MOArOTOBKH pabounx KaJpoB
u JIIIO MunucrepcrBa obpazoBanus 1 Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1o
OpraHMu3aliy MOJTY4YeHHs CpeIHero oOuero oopa3oBanus B Mpeaenax OCBOCHUs 00pa30BaTEIbHbBIX
IpOTpaMM CpeHero NpogecCHOHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEero 0Opa3oBaHus C
y4eToM TpeboBaHui (heaepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTeNIbHBIX CTAHAAPTOB U MOy4aeMO
npodeCcCuu MM CIIEUATBHOCTH CPEeTHETO MPO(ecCHOHATIEHOTO 00pa30BaHUM.

4. Bawmaros M.U., L[vicanos LLI.H1. MeTonudeckoe rmocooue s mnoaroroBku k EI'9.—M., 2017

Hnmepnem-pecypcul

1. www. fcior. edu. ru (MudopmanmoHHbIe, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MATEPUAIIBI ).

2. www. school-collection.edu.ru (Emunas koyaekiuu IU(GPOBBIX 00pa3oBaTeIbHBIX
pecypcoB). YueOHOe u3ianue

3. Exponenta.ru http;//www.exponenta.ru  Kommanus  Softlint.  O6pa3oBarenbHbIit
MaTeMaTUYeCKuil caiT. Marepuanbl JUIs CTYJISHTOB: 3a/layd C PELICHUSMH, CIPABOYHHUK 10
MaTeMaTHKe, HJICKTPOHHBIC KOHCYIbTAIHH.

4. Tasera «Matemaruka» M3natensckoro qoma «IlepBoe centsiopsi» http://mat.1septemr.ru
MaremaTrKa B OTKpLITOM Kojutemke http://www.matematiks.ru
Math.ru. Marematuka u obpasosanue. Http://www.math.ru
Allmath:ru — Bca Mmaremartuka B ogaoM Mecte htto://www.allmath.ru
EgWorld: Mup marematuueckux ypaBaenuit http://fegwjrld.ipmnet.ru
. Bes  omemeHTapHas MareMaTHKa: CpPEeOHSS MaTeMaTW4ecKas WHTEPHET-IIKOJIA.
http://www.bym math.net

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

11. I'paduxu GyHKIHIA http://graphfunk.narod.ru

12. JIunakTHuecKue MaTepualbl o HHGOPMATHKE U MaTeMaTHKE.

http://comp-science.narod.ru

13. JTuckperHas MaTeMaTHka: anroputMsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D mo maremaTHKe: MOJArOTOBKa K TecTupoBanuio http://www.yztest.ru

15. 3agauHuk AU MOATOTOBKH K OJMMITHAAaM 110 MateMaTuke http://tasks.ceemat.ru

16. 3anuMaresbHas MaTeMaTHKa — MIKOJbHUKAM (OJMMITHA/IBI, UTPBI, KOHKYPCHI 10

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

17. WnTepHer — mpoekt «3amaun» http://www.prodlems.ru

18. Maremarrueckue 3Troab! http://www.etudes.ru

19. Maremaruka 0On-line cnpaBoyHast nH(GOpPMAIIHSI B TOMOIIb CTYACHTY
http://www.manhtm.hl.ru

20. MareMaTHKa B IOMOIIIb ITKOJBHUKY U CTYJIEHTY (TeCThI M0 MatemMatuke online)

http://www.mathtest.ru
21. MaremMaTtuka Juisl OCTymaronux B By3bl  http://www.matematika.agava.ru

©ooNo O


http://mat.matematiks/ru
http://mat.matematiks/ru
http://www.math.ru/
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http://www.bymath.net/
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http://www.neive.by.ru/
http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
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http://rain.ifmo.ru/cat/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://tasks.ceemat.ru/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.matematika.agava.ru/
http://www.matematika.agava.ru/
http://www.matematika.agava.ru/

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

23. MareMaTH4ecKHe OJIMMITMA/IbI K OJIMMITHAAHBIC 3adaun  http://www.zaba.ru

24. Caiit snemenTapHoit MaTeMaTuku Jmutpus [Nymuna http://www.mathnet.spb.ru

25. Typuup ropooB — MexayHapoaHas MaTeMaTuyecKast OJIMMIINAa JUIs

IIKOJBHKUKOB http://www.turgor.ru

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

27. OtkpsiThiii 6ank 3aganuii @UIIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-
ege.

OneKmpOoHHO-CnPABOUHbIE CUCTIEMDBL:

1. DnexkrpoHHO-OMONMOTEYHAsT cuUCTeMa «Y HUBEPCUTETCKass Oubinoreka oHiaiiH» — 0aza
JAHHBIX Yy4eOHOH, yuyeOHO-MeTOJMUYECKOW M Hay4HOH JIMTepaTypbl 110 OCHOBHBIM H3y4aeMbIM
nucnurunHam - - http://www.biblioclub.ru

2. DnekTpoHHO-OMOaMoTeuHas cucrema «lOpaiiTy: komnekust  «JlereHnapHple  KHUTW
u kojutekuuss CIIO — snexTpoHHBIE BepCHUU y4eOHOW M yueOHO-METOIUYECKON JUTEpaTyphl -
www.biblio-online.ru

3. Hayunas snexkrponnast 6ubmuoreka eLIBRARY.RU — snexTpoHHBIE BepcUH POCCHHCKUX
HAay4HO-TEeXHUYECKUX )KypHaoB - http://elibrary.ru

4. Polpred.com O630p CMU — >neKTpoHHBIN apXuB MyOaHKanmii WHPOPMAreHTCTB
(KOJUTIEKIIMU: BHEILIHSSL TOProBJis, monutuka B PD u 3a pybexom; oOpa3oBanue, Hayka B PD u 3a
py6esxxom) - http://polpred.com

S. l'ocynapcrBenHass uH(poOpManumoHHas cucrtema «HauuoHanbHAas —3JIEKTPOHHAS
Ooubmoreka» — (OHI SJICKTPOHHBIX BEPCHI TIEYATHBIX W3/IaHUH, DJIEKTPOHHBIX PECYPCOB,
MYJIbTUMEAUNHBIX U3IaHUM U 1Ip. - https://H30.pd

6. OnektpoHHas 6ubnanoreka TI'Y — 6a3a JaHHBIX HAy4YHBIX TPYJIOB MpEIoiaBaTeNIe-
https://elibrary.tsutmb.ru

Cpeocmea kommyHuKayuu OJisl npo8edeHUs OHAAUH- U OAAliH YPOKOS
JIHEBHUK.DY
BxonTakre
Zoom
WhatsApp
Skype

Obpa3zoeamenvhvie naamgopmvl 011 NPOGeOeHUs OHNAUN- U OPDNALH 3AHAMUL
JIHEBHUK.DY
POIII
Pemy EI'D
Sxnace
infourok.ru
interneturok.ru

OCOBEHHOCTH OPI'AHU3AIINU OBPA30OBATEJIBHOI'O TPOUECCA AJIAA
HNHBAJINIO0B U JINLl C OT'PAHUYEHHBIMHU BO3SMOXHOCTSAMMU 310POBbSA

O6y‘-IeHI/I€ HHBAJIWAOB U JIUI C OrPaHNYCHHBIMH BO3MOXHOCTAMU 300POBbA OCYIHICCTBIACTCA
B COOTBCTCTBHUHU C:
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- TOpSZIKOM OpPraHM3allMd W OCYLIECTBIEHUS 00pa3oBaTeNbHON JEATENbHOCTH 110
o0Opa3oBaTeNbHBIM ~ IpOrpaMMaM  CpeiHero  mnpodeccuoHanbHoro  obpasoBanus  (IIpukas
MunucrepcTBa oO6pazoBanus U Hayku P® ot 14.06.2013 Ne464);

- METOJMYECKMMH PEKOMEHJALMSMHU IO OpraHu3aluy 00pa30BaTENLHOrO Ipolecca st
0o0y4yeHMs] MHBAJIMIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMM 370POBbS B 00pa30BaTEIbHBIX
OpraHu3alysaX BBICHIETO 00pa30BaHMs, B TOM YHCJIE OCHAIIEHHOCTH 00pa3oBaTENbHOTO Ipolecca
(yrBepxaenst 08.04.2014 r. No AK-44/058n);

- TpeOOBaHMUAMHU K OpraHM3anuu 00pa30BaTENLHOTO Ipolecca il 00ydYeHUs] UHBAIUAOB U
JUIl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3]I0pOBbsi B MpPO(eCCHOHAIBHBIX 00pa30BaTEIbHbBIX
OpraHM3alusaX, B TOM YMCIIE OCHAIEHHOCTH 00pa30BaTeabHOro npouecca (yrepxkaeHs! 26.12.2013
No 06-24128H).

- METOIMYECKHMHU PEKOMEHAIMAMU 10 pealn3aluu 00pa30BaTEbHBIX IPOTPAMM CPEIHETO
npodeCCHOHATBHOIO 00pa30BaHUs U NPOPECCHOHATBHOIO OOYUYEHMs JIMI C MHBAJIMIHOCTBIO U
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbS  C TNPUMEHEHHEM DJICKTPOHHOTO OOy4YeHHsS H

JUCTAaHIIMOHHBIX  00pa30BaTeNIbHBIX TEXHOJIOTMH (yTBep)kIeHbl MuHnpocsenieHus Poccun
10.04.2020r. Ne 05-398).



JIucr BHeceHUsI H3MEHEHU I

B pabouyro mporpammy mno mucuurumae «I1J[.09 «MaremaTnka» IO CHeNHUaTbHOCTH
«38.02.06 ®uHaHCB) YTBEPXKACHHYIO Ha 3aceqaHuu Kadeapbl NpodUILHON JTOBY30BCKOM
noarotoBku 9 suBaps 2021 r., mpotokosn Ne6. ¢ usmenenusamu ot 10 anpens 2021 r., npotokos Ne9.

Howmep
WU3MECHECHHUS

TexcT n3MeHeHHA

2020-2021 yueOHbIii T0

Buecenne u3MmeHeHuil B paboune MporpaMmbl
JUCLUIUIMH C YyY€TOM JTUCTAaHLUOHHBIX (hopm

o0Oy4eHus

[Iporokou 3acenanus kaheapsl

Ne ‘ Jara
i
[Tpotokom Ne9. 10.04.2021




Ilpunoscenue 1

Dono ouyenounvlx cpeocme oucyunaunvt «Mamemamuka»
@DOHJT OLIEHOYHBIX CPEACTB IO Yy4eOHOMY TmpenMeTy «Marematuka» pa3pabdoTaH Kak
MIPUJIOKEHUE K pabodei mporpamme o01eo0pa3oBaTeIbHON YIeOHONW AUCIUIUIMHBI «MaTeMaThKay
JUTSE IPOPeCCHOHABHBIX 00pa30BaTEIIbLHBIX OpraHU3aIUil.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

IIpenmerHbie
pe3yJibTaThl
OCBOEHMUA
y4eOHOTro
npeaMeTa/Kypca
JIMYHOCTHbBIE

00y4aroNUiica HAYYNTCS

CdopmupoBanHocTU
MPEJICTABICHUI O MATEMATUKE KaK
YHUBEPCAJIbHOM  SI3BIKE HAyKH,
CpelCTBE MOJEIUPOBAHUS
SIBJICHUM M MPOLIECCOB, UICAX U
METOJIaX MaTEeMaTUKU;

MTOHUMaHUIO 3HAYMMOCTH
MaTeMaTHKH TUIst HAY4YHO-
TEXHUYECKOTO nporpecca,
c(hOPMUPOBAHHOCTH OTHOIIICHUS K
MaTeMaTUKEe KaK K  YacTd
o011euenoBeyecKoi KYJbTYpbI
yepe3 3HAKOMCTBO C HMCTOPHUCH
pa3BUTHSI MaTeMaTHKH,
IBOJIOLINEH MaTeMaTHYECKUX
HJeH;

Pa3BUTHIO JIOTHYECKOTO
MBILIUICHHUS, TPOCTPAHCTBEHHOTO
BOOOpPaXKCHUS, aJTOPUTMHUECKON
KYJIBTYPBI, KPUTHUYHOCTH
MBIIIUICHUS Ha YPOBHe,
HeoOXoauMoM I Oyaymei
npodeccnoHanbHOM

ACATCIIBHOCTHU, IJIA IMPOAOJIKCHUA
o0pa3oBaHUs U caMOOOPa30BaHUS;
OBIIQJICHUIO  MaTeMaTHYECKUMHU
3HaHUSIMH U YMEHUSMH,
HEOOXOOUMBIMHA B ITOBCEIHEBHON
KHU3HH, JUISI OCBOCHMS CMEXHBIX
€CTCCTBCHHO-HAYUYHBIX

JTUCLUIUINH u JTMCLUIUINH
npodeccnoHaNTbHOTO IUKIA, M

IOy YEHUs o0pa3oBaHUs B
o0nacTsx, HE TpeOyrommx
yrIyOJeHHOM  MaTeMaTHYecKOM

o0yuaronuics
BO3MOKHOCTb HAYYHTHCS

NOJIYYUT

CIIOCOOHOCTH K
00pa3oBaHuIo, B TOM qHUCIIe
€caMo00pa3oBaHHI0, Ha MPOTHKCHUU
BCEHl JKM3HM; CO3HATEILHOE OTHOIIEHUE
K HEIpEephIBHOMY OOpPa30BaHHUIO Kak

T'OTOBHOCTHU n

YCIIOBUIO YCHEHIHOU
PO ECCHOHAIIBHOW M OOIIECTBEHHOM
JeSITeTTbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K
CaMOCTOSITEIIBHOU TBOPYECKOMN u

OTBETCTBCHHOM JIEATEIHLHOCTH;
TOTOBHOCTH K KOJUIEKTHBHON padoTe,
COTPYAHHUYECTBY CO CBEPCTHHKAMH B

00pa3oBaTenbHOM, 00I111eCTBEHHO
M0JIE3HOHU, Y4eOHO-UCCIeA0BATENbCKOM,
MIPOEKTHOMN " JpyTUX BUIAX
JeSITebHOCTH;

OTHOIIEHHIO K  NpodecCHOHaIbHON
NEeSITeIbHOCTH  KaKk  BO3MOXKHOCTHU
y4acTHss B pEIICHUH  JIMYHBIX,
0O0I1eCTBEHHBIX, roCyJJapCTBEHHBIX,

oOLIeHaIIMOHATBHBIX POOJIEM;




IOATOTOBK

npeaAMeTHbIC

c(OPMHPOBAHHOCTH
IIPE/ICTAaBICHUIM O MAaTEMATHUKE KaK
4acTH MUPOBOH KYJIbTYpBI U MECTE
MaTreMaTUKd B  COBPEMEHHOU
LMBUJIN3ALUHY, criocobax
ONMCAaHUs SBICHUU peEaIbHOIo
MHpPa Ha MaTEMaTHYECKOM SI3BIKE;
c(hOPMUPOBAHHOCTH
MpeICTaBICHUN 0
MaTEMaTHYECKUX MOHATHIX Kak
BAKHEHUIIINX MaTeMaTHYECKUX
MOJEIISX, ITO3BOJISIFOIINX
ONMCHIBATL M W3y4daTb pa3HbIE
MIPOLIECCH] U SIBJIEHUS; IOHUMAaHNE
BO3MOXXHOCTH aKCHOMaTH4ECKOIO

MMOCTPOEHUS MaTeMaTUYECKUX
TEOPHII;
BJIAJICHUIO MeToAaMHu

JI0Ka3aTebCcTB W aJrOPUTMOB
pEIICHUs, YMCHHE MX MPUMEHSTH,
MIPOBOIUTH JI0Ka3aTeIbHbIE
paccykJeHHss B XOJC pEIICHHUS
3a/1a4;

BJIAJICHUIO CTaHJAPTHBIMU
IIpUEMaMHU peumeHus
palOHaIbHBIX u
MPPALMOHAIIBHBIX,

[I0Ka3aTEeIbHBIX, CTCIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUHN
U  HEpPaBEHCTB, HUX  CHUCTEM;
HCIOJIb30BAHNE TOTOBBIX

KOMITBIOTEPHBIX MPOTrpamMM, B TOM
YUCJIe ISl IOMCKA MYTU PEIICHUS
u WJUTFOCTPALHU pelieHus
YPaBHEHUI U HEPABEHCTB;
c(OPMHPOBAHHOCTH
MpEeACTaBICHU 00  OCHOBHBIX
MOHATHUAX MaTeMaTU4eCKOro
aHagW3a W WX  CBOMCTBAaX,
BJIaJICHUE yYMEHUEM
XapaKTePU30BaTh MOBEJICHUE
GbyHKIIUH, HCII0JIb30BaHUE
TTOJTYYE€HHBIX 3HAHUI TUTST
OMHUCaHUsi W aHaju3a pealbHBIX
3aBUCUMOCTEN

BJIaJCHHUIKO OCHOBHBIMH IIOHATUAMH O

ILTOCKHUX u MPOCTPAHCTBEHHBIX
FEOMETPUUYECKUX durypax, Hx
OCHOBHBIX CBOMCTBAX;
c(hopMUPOBAHHOCTH YMEHHUS

pacrmo3HaBaTh FT€OMETPUYCCKHUE (DUTYPBI
Ha 4YepTexax, MOJCIAX M B PeaJbHOM
MUpE; TPUMECHEHHUE N3yUYEHHBIX CBOKCTB
reoMeTpuueckux puryp u hopmysa s
pelIeHUsT TEeOMETPUYECKUX 3a7ad M
3aja4 C MPAKTHYECKUM COJICPIKAaHHEM;
c(hOpPMUPOBAHHOCTH TPEICTABICHUN O
nporieccax MW SIBJICHUSIX, HMMEIOIINX
BEPOATHOCTHBIN Xapakrep,
CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B
pEATbHOM MUPE, OCHOBHBIX TOHSTHSIX
DJIEMEHTAPHON TEOPUU BEPOSITHOCTEH;
YMEHUH  HAXOIUTh M  OLCHHUBATh
BEPOSTHOCTH HACTYIUICHUS COOBITHI B
MPOCTEUIINX MPAKTHUECKUX CUTYAIHSIX
u OCHOBHEIC XapaKTePUCTUKU
CJIy4aiHbIX BEJIMYHWH;

BJIQJICHUIO HAaBBIKAMU HCIIOJIB30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX IMPOrPaMM
IIPH PEIICHUU 3a]ad.




MeTanpeAMeTHbIe | YMEHUIO CaMOCTOSITEJIbHO | TOTOBHOCTM U CHOCOOHOCTH K
OIIPENENIATh LIEIH AEATEIBHOCTH U | CAMOCTOSITENIbHOW — MH(OPMAIIMOHHO-
COCTaBJIATH IINIaHBbI ACATCIIBHOCTH, MMO3HaBaTCILHON JACATCIIbHOCTH,
CaMOCTOSITEJIbHO ~ OCYLIECTBJISITh, | BKJIKOYas YMEHHE OPHEHTHUpPOBAThCA B
KOHTPOJIUPOBATH " | PA3JIMYHBIX HCTOYHHKAX I/IH(i)OpMaI_II/II/I,
KOPPEKTHPOBAaTh  JESTENbHOCTD; | KPUTHUECKHU OLIEHUBATh U
HCIIOJIb30BAaTh BCC BO3MOXKHBIC | HHTCPIPCTUPOBATH HH(bOpMaI_[I/IIO,
pecypcehl s JOCTH)KEHUS | T10JIy4aeMyo u3 pa3IUYHbIX
IIOCTaBJICHHBIX ueﬂeﬁ U | HICTOYHHKOB,
peanu3anuu IUTAHOB | BJIQJIGHUIO  SI3BIKOBBIMHM  CPEJICTBAMM:
ACATCIIbHOCTH, BBI6I/IpaTb YMCHUC  SCHO, JIOTUYHO W  TOYHO
yCIIEIIHbIE CTpaTeruu B | U3jaraTb  CBOIO  TOYKY  3pEHUS,
PA3JIMYHBIX CUTYalUAX; HUCIIOJIB30BaTh AaACKBATHBIC SA3BIKOBBLIC
YMEHHUIO NPOAYKTHUBHO OOLIATHCS | CPEICTBA;
n B3aHMOIlefICTBOBaTB B IMPONLECCE | BIAACHUIO HAaBbIKAMU MMO03HaBATCIILHOM
COBMECTHOM NesITeIbHOCTH, | pedriekcun Kak OCO3HaHHUS
YUYUTBIBATh  IO3ULUU  JPYTHX | COBEPIIAEMBIX JNEHUCTBHAN 51
YYaCTHHUKOB NESITebHOCTH, | MBICIUTEJIBHBIX IPOLIECCOB, ux
3 dexTuBHO paspemiarhb | pe3yJibTaTOB W OCHOBAHMM, TI'paHMIL
KOH(QJIUKTBI, CBOETO 3HAHMA M HE3HAHMs, HOBBIX
BJIaACHHUIO HaBbIKaMHU | IIO3HABATCJIBHBIX 3a/la4 W CPCACTB JIA
[03HaBaTEeIbHOM, y4eOHO- | UX TOCTHIKEHUS;
HCCIEA0BATENIBCKON U MPOEKTHOM | LIEJICYCTPEMIIEHHOCTh B IIOHCKax |
NesITebHOCTH, HaBBbIKAMU | IPUHATHU peLIeHHiH,
pasperieHus poOsieM; | cooOpa3UTEIILHOCTh M UHTYHITHS.
CIOCOOHOCTh M TOTOBHOCTb K
CaMOCTOSITEIbHOMY MIOUCKY
METOJIOB PELIEHUS MPAKTUYECKUX
3aaa4, MOPHUMCHCHHUIO pPa3JINYHBbIX
METOJI0B TIO3HAHMUSI
3. LIKAJIA OHEHUBAHUS
OIIeHKa OTJIHUYIHO Xopoimo YAOBJECTBOPUTECJIBHO HECYAOBJICTBOPUTEC/IBHO
KauecTBoO IIOJIHO M3JIaraeT JAET OTBET, H3JIaraeT MaTepHa oOHapyXHBaeT He3HAHHE
OTBETOB Ha H3y‘leHHBIﬁ YAOBJICTBOPSAIO HCIMOJIHO U JOITYCKaCeT OoIbIIEH YacTH
BOIIPOCHI IO Marepual, ,Z[aéT H.lPIfI TEM KC HETOYHOCTH B COOTBCTCTBYHOIIICTO
TEMaM IIpaBUJIBHOC TpGGOBaHI/ISIM, OMpeaACICHNN MMOHATHUHU pasaciia u3y4acmMoro
AUCIUIIJIMHBI OIIPEACIICHHOC YTO U IJIA nin q)OpMYJ'II/IpOBKC Marepualia, JO0IyCKacT
MOHSITUH; OLICHKH TEOPHUil; HE yMeeT OIINOKHU B POPMYITHPOBKE
oOHapyKXHBaeT «OTJINYHO», HO | JIOCTaTOYHO ITyOOKO H ONpElENCHUI U TEOPUil,
NOHUMAaHHe jomyckaet 1-2 JI0Ka3aTeJIbHO HCKaXXarolue UX CMBICII,
Marepuana, OIIINOKH, 000CHOBATH CBOH OecropsIoOYHO U
MOXET KOTOpPBIE CaM CYXXIOCHHA U IIPUBECTU HCYBCPCHHO U3jiaract
000CHOBAaTh CBOU Ke CBOH IIPUMEPBI; Marepual
CYKIACHMHA, HUCIPABJIACT, U n3jaracTt MaTepual
MNPUMCHHUTDH 1-2 He,Z[O‘-IéTa B HCIIOCJICEAOBATCIIBHO U
3HaHHUA Ha IIOCJICA0BATCIIb A0ITyCKacT OIINOKH B
IMPAKTHKE, HOCTH U SI3IKOBOM O(l)OpMJ'IeHI/II/I
IIPUBECTU SI3IKOBOM n3jaracmMoro




HEOOXOTUMEBIE oopmreHUM
NpUMEpHI He M3J1araeMoro
TOJIBKO T10
y4eOHUKY, HO U
CaMOCTOSITEIIHHO
COCTaBJICHHBIC; U3
JlaraeT MaTepHa
MOCJeI0BAaTENILHO
Y TIPaBHIIBHO C
TOYKH 3PEHUS
HOPM
JTUTEPATyPHOTO
SI3BIKA
KonanuecTBo 90 — 100% 70 - 89% 50 - 69% Menee 50%
NPaBUIBLHBIX
OTBETOB B
TecTe
KauectBoO BCE 3a/1a4u penieHo BepHo | perieHo oT 50 10 79 % | OTCYTCTBYIOT HEOOXOMMBIE
BBINOJTHEHUSI | PpEIICHBI BEPHO; oonee 80 % BCEX 3a71a4; HE BCera TEOPETUYCCKUE 3HAHUS;
KOHTPOJBHBIX UCTIOJIb30BaH BCEX 3aj1ay; UCITOJIb30BaH Hanbomee JIOTTYICHBI OITUOKH B
padoTt HaubOoee MOTYT paloHaIbHBIN Ty Th 6osee yem 50 % 3amau.
palMOHAIBHBIN BCTPEYATHCS pelenus B pemienun npossisercs
MyTh PEIICHHUS; OTJCTbHBIC HE3HAHHE OCHOBHOTO
U3JI0KEHUE HETOYHOCTH B Marepuaia yueOHou
MaTepuana apudmeTnyeck MPOTPaMMBI
JIOTHYHO, UX pacyerax
rpaMoTHO, 0e3
OIUOOK

3. OHEHOYHBIE CPEJACTBA JUIA TIPOBEJAEHUA TEKYIIEI'O KOHTPOJIA

YCIIEBAEMOCTHU OBYYAIOIIIUXCHA

Ne n/m Ha3zBanmue pa3iesa/TemMbl dopma 011eHOYHBIX CPEJICTB

1 Beenenue YcTHBIH onpoc.

2 PazButne nousatus o yucie KontponbHas padota, TecToBas
paboTa, YCTHBIH ompoc.

3 Kopnu, crenenu u norapudmsi KonrtponbHas padota, TecToBas
paboTa, YCTHBIH onpoc.

4 IIpsiMbIE U INTIOCKOCTH B TPOCTPAHCTBE KonTponbHas pabota, TecToBast
paboTa, YCTHBIH onpoc.

) Komb6unaropuxka KonTponbHas pabota, TecToBast
paboTa, YCTHBIHN ompoc.

6 KoopauHaTsl 1 BEKTOpHI Konrponsnas pabora, TecToBas
paboTa, yCTHBINA OIPOC.

7 OCHOBBI TPUTOHOMETPUU Konrponsnas pabora, TecToBas
paboTa, yCTHBINA OIPOC.

8 @OyHKUUHU U TpapUKU Konrponsnas pabora, TecToBas
paboTa, yCTHBINA OIPOC.

9 MHOrorpaHHUKH U KpyTJble Tea Konrponsnas pabora, TecToBas
paboTa, yCTHBIA OIPOC.




10 Hayana maTemarnueckoro aHainsa Konrponsnas pabora, TecToBas
paboTa, yCTHBINA OIPOC.

11 WHTerpan u ero npumMeHeHue Konrponsnas pabora, TectoBas
paloTa, YCTHBII onpoc.

12 DNEMEHTHI TEOPUH BEPOSITHOCTEN U Konrponsnas pabora, TecToBas
MaTEMaTHYECKON CTATUCTUKU paloTa, YCTHBII onpoc.

13 YpaBHEHUs U HEPABEHCTBA Konrponsnas pabora, TecToBas
pa0oTa, YCTHBII onpoc.

4. OLOEHOYHBIE CPEJCTBA JJs MPOBEJIEHHS TPOMEXYTOYHOM

ATTECTAIMU OBYYAIOIIIUXCHA

[TpomesxyTouHas arTecTanus no npeaMery «MaremaTuka» MpoBOAUTCS B (hopme sK3aMeHa.

5. KOMIUIEKT MATEPHAJIOB JI1 OHEHKH C®OPMHUPOBAHHOCTHU

YMEHWH ¥ 3HAHUM B XOJE OCBOEHUS YUEBHOM JUCIIUILINHBI

5.1 KoMmuiekT MaTepraioB AJisl IPOBe/leHUsI KOHTPOJIbHBIX padoT
IlepeyeHb KOHTPOJIBHBIX Pa0OT MO TEMaM:

Tema 2. Pa3zBuTHE NOHATHS O YHCJIE.
Bapuanm 1

1 2\
[73 7 J 2
a)—_s 6)(3\,\/§) .
1. Brmrucnure: 7 ;
\/§+1
1 j J2+1
N -av .
a

2. YipocTtute BeIpakeHHE (

3. Pemmte ypapuenne 8> =8°

4. 3anumuTe 6€CKOHEYHYIO MePHOUIecKy o 1poob 0, (43) B Buae 0OBIKHOBEHHOI TIpo0H.

Ja® —a
_

5. Cokparute qpods 3~ 2a%+1

B
a)(2,3)" n(zgj : ) (§j
6. CpaBHUTE UKcha: 9 8 ul; B)f/%n\/g.

fﬂf Ix-3y
T

7*. Yupocture BBIpa}KeHI/Ie Xy + y

Bapuanm 2



-4
a) 6

ERESY s
6 5'65] 6)( 325) .

1
b4+J§ '

1 (1)
3. Pemnre ypaBHeHue > == .

1. Brluucnure: (

2. YIpocTuTE BbIpaXKEHUE (bﬁﬂ)-

2
4. 3anumuTe OECKOHEYHYIO MeproaudecKyto 1poos 0,3(6) B BuIe OOBIKHOBEHHOM IpOOH.

b+4b +4

3
5. Cokparure 1po0b b2 +2b

a)(0,8)" nP)%- 6)( jﬁ
, 6) ul; B){‘/l_7n3’/§.

3, 3 3
7*. Yrpoctute Beipaxkeane M- T VMO 4N

~N |~

6. CpaBHUTE YuCa:

Tema 3. Kopuu, crenenn u jorapu@msi.

Bapuanm 1

Bbrauciuts: /343 - 0,125

VIpOCTHTH BBIpaXKEHHE: VVa®® + (\/ Va*)3
. 22—3\/§ . 8\/§

Beraucnute
Beruucnuts: log, 16
Boeruncnuts: logqg 8 + 1log19 125

ok wn

Bapuanm 2
Breraucnuts: log, 64

3 3
Boruncaurs: 3172 ‘/E: 9 V2

YHpOCTHTH BBIpAXKECHUE: (4\/ Vx)8 + (VVx2)3
Bbrunciuts: V512 - 216

Berancnuts: logq, 2 + logq, 72

Ok w p e

Tema 4. IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE.



./\\
/ B
M/
A
// \ ~ N
/[ \ \, N\,
BT AR -2A
\\ ~.\/
o Q
Y
¢
Puc.1

Bapuanm 1

1. Ha pucynke 1 touku M,N,Q,P — cepenunnr otpeskoB DB, DC, AC u AB. Haiigute
nepumetp uetsipexyroiaparnka MNQP, eciu AD=12 cm, BC=14 cm.

2. Touka C nexur Ha otpe3ke AB, mpuuem AB:BC = 4:3. Otpesok CD = 12 cMm, napannesnex
MJIOCKOCTH 0, Mpoxosiieii uepe3 Touky B. Jlokaxkure, uro npsmas AD nepecekaeT MmIoCKOCTh 0 B
HeKoTopoi Touke E, u HalimuTe oTpe3ok BE.

3. Haiitu nuaroHansb nNpsiMOYToJIBHOTO MMapajuIeIenuIe/ia, €CIH ero U3MEPEHUs paBHBL: 4,6,8.

4. HaiiTu paccTosiHie OT BEPIIMHBI Ky0a JI0 MIOCKOCTH JIt00O0# I'paHu, B KOTOPOU HE JIKUT
9Ta BEpIINHA, €CITU: TMaroHaib rpaHu Ky0ba paBHa 5.

5. I'umoTeHy3a NpsSMOYroiabHOr0 PaBHOOEAPEHHOTO TPEYTOJIbHHUKA JIEKHUT B IJIOCKOCTH O, a
KaTeT HaKJIOHEH K 3Toi miockocty nof yriaom 30°. HaliTu yroa Meay IIIOCKOCTBIO O U IJIOCKOCTbIO
TpPEeyroJbHUKA.

Bapuanm 2

1. Ha pucynke 1 touku M,N,Q,P — cepemunnr orpe3skoB DB, DC, AC u AB. Haiinute
nepumetp uetsipexyroiabHuka MNQP, ecniu AD=16 cMm, BC=10 cm.

2. Touka C nexut Ha otpe3ke AB, mpuuem AB:BC = 5:4. Otpe3ox CD = 10 cm, mapaieneH
IUIOCKOCTH 0, Tpoxoadiiel uepe3 Touky B. Jlokaxure, uyto npsimas AD nepecekaeT mIocKocTh o B
HekoTopoii Touke E, u HaliuTe oTpe3ok BE.

3. Haiitu nuaroHansb nNpsiMOYroJbHOTO NMapajulesenunesa, €Ciau ero u3MepeHus paBHsl: 3,5,7.

4. HaiiTu paccTosiHuEe OT BEpPIIMHBI Ky0a 70 MIIOCKOCTH JIt000# IpaHu, B KOTOPOH HE JIEKUT
3Ta BEpIINHA, €CIIU: IMaroHajib rpaHu Ky0a paBHa 6.

5. I'mnoreHy3a IpSMOYTOJIBHOTO PAaBHOOEIPEHHOTO TPEYTOJIbHHUKA JIEKHUT B TUIOCKOCTH 0, a
KaTeT HAaKJIOHEH K 3TOH 11ockocTu noA yrioM 60°. Haiitu yroa Mexry IIOCKOCTBIO 0 ¥ IIJIOCKOCTBIO
TPEYTOJIbHUKA.

Tema S. KomOunaTtopuka.

Bapuanm 1

1. CxonbKO pa3iaMyYHbIX JBY3HAUHBIX YHCEN C pa3HbIMM LHPpaMH MOKHO 3aIlucaTh,
ucnonb3ys uudpsr: 1,2,3.

2. Haiitn 3HayenHwmst Ps.

3. Beruucuts AL

4. B momemenun 16 mamr. CKOJBKO CYIIECTBYET BapHAaHTOB €ro OCBEIIECHHUS, ©CIH
OJIHOBPEMEHHO JIOJKHBI CBETUTHCS 14 jtam.

5. 3amucath pasnoxkenne ouaoma: (1+x)8.

Bapuanum 2



1. CKONBKO pA3NMYHBIX JABY3HAYHBIX YHCEN C Pa3HBIMH [U(paMH MOXHO 3aIucarh,
UCoNB3ys UGPEL: 4,5,6.

2. Haiitu 3navyenus P7.

3. Beruncints A3.

4. B momemenun 16 gmamr. CKOJBKO CYIIECTBYET BapHAaHTOB €ro OCBEUIEHHUSA, ©CIH
OJIHOBPEMEHHO JOJIKHBI CBETUTHCS 15 namil.

5. 3anmcarth paznoxenue ouaoma: (2+x)°.

Tema 6. KoopauHaThl M1 BEKTOPbI.
Bapuanm 1

1. Halinute KoOpIMHATHI BEKTOpa AB | ecnn 4 (5;-1; 3), B(2;-2; 4).
b ~ 2b—6‘
2. ausl Bektopsl M (3; 1;-2)u c (1; 4; -3). Haiigure )

3. U3o6pasure cucremy koopauHaT OXyz u moctpoiite Touky A (1; —2; —4). Haiimute
PacCTOSIHUS OT 3TOM TOYKHU J0 KOOPJUHATHBIX IJIOCKOCTEH.

—

4. Beramcnnre ckanspHoe mpomsseenne Bextopos MmN ecm m=a+2b-c

n=2a-b a‘:g b‘:&(ab):6w,cijy clb
5. Man ky6 ABCDA1B:1C1D1. Haitnute yron mexay npssmeivu AD1 u BM, rie M — cepenuna
pedpa DDs.
6. IIpu nBMKEHUU MpsiMast 8 0TOOpakaeTcs Ha MPSIMYIO a1, MJIOCKOCTD 0L — HA TNIOCKOCTH 01, U

QL%_

a Lo jokaxure, uto

Bapuanm 2

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

; b e |20
2. lansr Bektopa & (5;—1;2)u Y (3; 2; - 4). Haitgure :
3. Uzobpasute cucremy koopauHat OXyz u moctpoiite Touky B (— 2; — 3; 4). Haiigute
paccTosiHuE OT 3TOM TOYKH 10 KOOPJAMHATHBIX MJIOCKOCTEM.

— =

4. Borancnute ckamspHoe mpomssenenune Bektopos MmN ecnm m=2a-b+c

al
:31

AN

L, @B) _ge Ela S1B

—

b

n=a-2b
5. lan xky6 ABCDA1B1C1D1. Haiinute yron mexay npsimsimu AC u DC1.
6. [1Ipu nBIOKEHUU TpsiMasi OTOOpakaeTcsi Ha MPsMYIo D1, a MIIOCKOCTh 3 — Ha TIOCKOCTh 1 U

b Ba

Tema 7. OcHOBBI TPHTOHOMETPHH.

Bapuanm 1
0. .13
1. Borancimare: 2)€0S780°; 0)sin E?I
12 3

CoSsa = —— T<a<-—r.

2. Beraucaure sina, eciu 13 4

3. YopocTuTe BbIpaKEeHUE:



6) sin(—a)+cos(7 +a)

a)cos(a— B)—cos(a+ B); 1+2C°S(z_ajc"s(—“)

4. Pewmre ypasuenne SINSXC0S4X—cosoxsindx=1.

cosdgr +1= sin 4o (ctga —tga).
5. JIoKaXuTe TOXKJIECTBO 2

Bapuanm 2
13
. .. ©)cos—r.
1. Berauciure: 2SN 7807 6
i 4 3
SINa =—— T<a<-—T.
2. Beiunciaure cosa, eciau u 2

3. YopocTuTte BbIpasKeHUE:

sin(3ﬁ+aj—sin(27z+a)
) 2

. . 0
a)sin(a + B)+sin(a—B); 2cos(—a)sin(—a)+1
4. Pemnre ypasrerne C0S 4xcos3x +sin4xsin 3x =1.
5. TloKaKITe TOAIECTEO (tga +ctgar)(1-cosda ) = 4sin 2.

Tema 8. ®ynkuun u rpaguku.

Bapuanm 1
1. Haiinute oGnacts onpenenenust pyHkuun y = $/6+0,5x .

2. CxemaTuuecku u300pasuTe rpadpux QyHKIMH y=X ' u TepeduciuTe €& OCHOBHBIE
cBoiicTBa. [lonb3ysch cBOMCTBaMH 3TON (PYHKIMH, CPABHUTE:

a)lu(0,3)"; 6)(2 \/5)_414(3 \/5)—4.

1
3. Haiigure Qpynkuuio, ooparnyro QyHKIHH Yy =

x—4

, M yKaxuTe e€ 00J1acTh ONpeIeIeHUs
U MHO>KECTBO 3HAYECHUU.

Bapuanm 2

1
1. Haifnure o6mnacts onpenenenns dynkiuuu y = (2x + g)g :

2. CxeMaTnueckd W300pasuTe Tpaduk (GYHKIMH Yy =X ° U TepeuHciInTe ¢é OCHOBHEIE
cBoiicTBa. [lonp3ysch cBoiicTBaMu 3TOM QyHKIMH, CPaBHUTE:

(3] o) )
2
3. Halinute dhyHkumio, oOpaTHyro QyHKIIUA Y = il 1 YKaXuTe €€ 00J1acTh ONPeCICHHS
X+

1 MHO>KECTBO 3HAUCHUH.



Tema 9. MHOrorpaHHUKHM U KpPYIJible TeJja

Bapuanm 1

1. OceBoe ceueHne MUIMHAPA — KBAApaT, TIOMAAb OCHOBAHMS IMIMHApPA paBHA 167 cM2.
Haitgure nnomaas NOBEpXHOCTH UUIIMHIPA.

2. BricoTa KOoHyca paBHa 6 cM, YroJI IpH BepIIMHE 0ceBoro ceueHus paseH 120°. Haiinure: a)
IUIOINAAbh CEYCHHS KOHYCa IUIOCKOCTBIO, MPOXOMAIICH uepe3 JBe OOpa3yIoUIHe, yroil MEXIy
kotopbiMu 30°; 0) mTo1Ia b OOKOBOM MOBEPXHOCTH KOHYCA.

3. Jluametp mapa paBen 2m. Uepes KoHeIl AuaMeTpa MPOBeIeHa TUIOCKOCTh MO YoM 45° K
Hemy. Haliaure muinHy nunuu nepecedenus chepsl ¢ 3TOH MIOCKOCTHIO.

4. Anodema npaBUIBHON TPEYyroJIbHOM MUpaMUAbl paBHa 4 CM, a IBYTPaHHBIA yrojl MpH
ocHoBaHuU paBeH 60°. Haiinure 00beM nmupaMuibl.

5. B munuuap Brucana npusma. OCHOBaHMEM TMPU3MBI  CIYXUT MOPSIMOYTOJbHBIN
TPEYTrOJIbHUK, KaTeT KOTOPOTO paBeH 2a, a mpwiexanuid yroia paBeH 30°. Jluaronans Oosbiiei
OOKOBOI TI'paHU MPHU3MBI COCTABISIET C IUIOCKOCTBIO €e OocHOBaHWsA yroi B 45°. Haiinute o0bem
HUIHH]IPA.

Bapuanm 2

1. OceBoe ceueHne LUIMHApPA — KBajApaT, AuaroHanb koroporo 4 cm. Haiinure miiomans
MOBEPXHOCTH IIMIIMHPA.

2. Pammyc ocHOBaHUS KOHYcCa paBeH 6 cM, a 00pa3yrolias HAaKJIOHEHA K IIIOCKOCTH OCHOBAHUS
nox yriaom 30°. Haiiaurte: a) miuomais cedyeHUs KOHYyCa IUIOCKOCTBbIO, MPOXOIAIICH uepes3 NBe
oOpasyrolue, yroja Mexay KoTopbiMu 60°; 0) momaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. duamertp mapa paBeH 4m. Uepe3 KoHell 1MaMeTpa MPoBeACHA MIIOCKOCTh 1o yrioM 30° k
HeMy. Haiinure mromans ceyeHus mapa 3Toi IIOCKOCTHIO.

4. bokoBoe peOpo MPaBUIBLHOW TPEYyroiabHOW MNHpPaMUABl PaBHO 6 CM H COCTaBIsieT C
IJIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiinure o0bemM nupamMuabl.

5. B xonyc Brmucana nupamyaa. OCHOBaHMEM MHUPAMUIBI CIYXKHUT MPSIMOYTOJIbHBIN
TPEYTOJIbHUK, KaTeT KOTOPOTO paBeH 24, a mpuiexamuid yroia pasex 30°. bokoBasi rpanb mupamMubl,
MPOXOIAIIIAst Yepe3 JaHHBIN KaTeT, COCTABIISIET C TUIOCKOCThIO OCHOBaHHUA yroi B 45°. Halinute o0bem
KOHYyca.

Tema 10. Hauana MmaTeMaTH4YeCKOI0 aHAJIM3A.
Bapuanm 1

1. Haiitu npousBoanyio bynkmun: 2X*-x3+3x+4; x? cos(x).
2. HamucaTs ypaBHeHHe KacaTenbHOI K rpaduky QYHKIMH B TOUKe ¢ aGCIUCCOit Xo: Y=X?-2X,

X0=3.

3. Haiftu npoMexXyTKH BO3pACTAHKS U yObIBAHUS (GYHKIIHH: Y=X?-X.

4. HaiiTi Touku skcTpeMyma GyHKImH: Y=X3-4X2,

5. Haiitn HamGonbIee U HamMeHbIIee 3HadeHus (yHkmmm: f(X)=x3+6x2+9X Ha orpeske [-
4;0].

Bapuanum 2

1. Haiitu ipom3sBoanyto dymkmum: -X>+2x3-3x%-1; X sin(2Xx).

2. Hanmcats ypaBHEHHe KacaTeIbHOM K rpaduKy QYHKIMU B TOUKE ¢ aBCIICCOl Xo: Y=X3+3X,
X0=3

3. HaiiTi mpoMeKyTKH BO3pACTaHUs U YObIBAHUS QYHKIMM: Y=X>+2X.
4. Haittu Touku sKcTpemMyMa GyHkmum: y=3x*-4x3,
5. Haiitn Han6onbiiee 1 HanMenbInee 3HaueHns pynkmmn: f(X)=x3-6x>+9 Ha orpeske [-2;2].



Tema 11. UHTErpaj u ero npuMeHeHue.

Bapuanm 1

1. Jlna ¢yukuuu f(X) Haiith mepBooOpa3Hyro, rpapuK KOTOPOM MPOXOAMT Yepe3 TOYKy M:
f(x)=cos(x), M(0;-2).

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

3. HaiiTu momas GUrypsl, OorpaHHueHHOM THHIAME: ¥ = VX, x = 1,x = 4,y = 0.

Bapuanm 2

1. lna ¢yukuuu f(X) Haiit mepBooOpasHyro, rpapuK KOTOPOM MPOXOAMT Yepe3 TOYKy M:
f(x)=sin(x), M(-=;0).

2. Beruucnuth UHTETpA: f_11(3 + x)dx.

3. HaiiT momaas pUrypsl, OorpaHHueHHOM THHIAME: ¥ = Vx,x = 2,x = 5,y = 0.

Tema 12. DiieMeHTBHI TeOPHHU BEPOATHOCTEH N MATEMaTHYeCKOH CTATHCTHKH.

Bapuanm 1

1. Ha ctoxn Gpocatot aBe urpanbHble KOcTH. CoObITHE A — Ha IEPBOM KOCTH BBINAJIO YUCIIO 5.
B — Ha BTOpO# KOCTH BBINAJO YUCIIO, HE MEHbIIE MATH. Y CTAHOBUTE, B UEM 3aKJIFOYAETCS COOBITHS
A+B, AB.

2. B xopoOke HaxonsaTcst 2 Oenblx, 3 4epHbIX M 4 KpacHbIX 1mapa. Hayraa BEIHUMAOT OAMH
nrap. Haiitu BEpOSTHOCTB TOTO, UTO BBIHYTBIM I1ap: Oeiblii, O€IbIid WM KPACHBIM.

3. Cpenu 20 nmeraneid, nexamux B sUIUKe, 3 neranu OpakoBaHHble. Hayraa BeIHUMAIOT 2
netanu. KakoBa BeposSTHOCTb TOr0, YTO 00€ JeTanu OpakoBaHHbIE.

4. BeposTHOCTb MOMaJaHMs 10 MUIIEHU IPU OJHOM BBICTPEJIE HEKOTOPBIM CTPEIKOM paBHA
0,8. Haiitu BepoATHOCTb [10NIaIaHNs IO MULLIEHH 3TUM CTPEJIKOM B Ka)KJIOM U3 TPEX BBICTPEIIOB.

5. Haiitu cpenHee KkBaapaTHUHOE OTKJIOHEHHE OT CPEIHEr0 3HAYSHMS DJIEMEHTOB BHIOOPKH: 3
KT, 5 KT, 5 KT, 8 XT, 4 KT.

Bapuanm 2

1. Ha cron Gpocarot aBe urpaibHblie KocTu. CoObITHE A — Ha IEPBOM KOCTH BBINAJIO YUCIIO 3.
B — Ha BTOpOI1 KOCTH BBINAJIO YMCIIO, HE MEHbIIE TPEX. Y CTAHOBUTE, B UEM 3aKIIIOYAETCSI COOBITHS
A+B, AB.

2. B xopoOke HaxomsaTcst 2 OenbIx, 3 4epHBIX M 4 KpacHBIX mapa. Hayraa BEBIHUMAIOT OJWH
map. HaliTu BEpOsATHOCTB TOT'0, YTO BBIHYTBIH 1LIAp: YEPHBIN, YEPHBIM WIIA KPACHBIN.

3. Cpenu 25 nmerayeid, nexamux B sIIMKe, 5 neranu OpakoBaHHble. Hayran BeIHUMAiOT 2
neranu. KakoBa BepoATHOCTB TOTO, YTO 00€ J1eTajay OpakoBaHHbIE.

4. BeposATHOCTb MOMNaJaHus 10 MUILIEHHU MIPU OJIHOM BBICTpEJIE HEKOTOPHIM CTPEJIKOM paBHA
0,8. HaiiTi BepOosITHOCTH MOTIAJaHUsI 10 MUIIEHU STUM CTPEIIKOM XOTs ObI OJTHUM U3 TPEX BBICTPEIIOB.

5. Haiitu cpenHee kBafpaTHUHOE OTKJIOHEHHUE OT CPEAHETO 3HAYEHUS 3JIEMEHTOB BHIOOPKHU:
12m, 10 M, 7™, 12 M, 9 M.

Tema 13. YpaBHeHHsI 1 HEpaBeHCTBA.
Bapuanm 1
1 x2-1

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



xX—-y=4,
5 =25,
Pemmre ypasenne: [ +3:70 =27 +3-2%

Pemure ypaBHeHHE Vv1-x =x+1.

Pemmure ypaBuenue J2x+5-Jx+6 =1.

yCTaHOBI/ITe, PAaBHOCHUJIBHEI JIM HCPABCHCTBA

2. Pemmre cucremy ypaBHEHUI {

IR L

+_52 <0u (5—x)(x2 +1)>O.
X

Pemure nepaBencteo VX 8>x+2,

log, (2x—1) =2.

9. PemmuTe HEPaBEHCTBO 3

log, X+ Iogﬁ X =14.

~

8. Pemmre ypaBHeHue

10.  Pemmre ypaBHEHHE

11. Pemmre HepaBeHCTBO:

a)log, (10—-x)+log, (x—3)>-1;
6 6

6)*logZ x—2log, x < 3.

Bapuanm 2
1. Pemmute ypapuenue VX T 1=1-x

2. Pemute ypaBHEHHE V3x+1-+/x+8 =1.

x—7
3. YcTaHoBUTE, paBHOCHJIBHBI JIK HEPABEHCTBA

\/x_2+1

>0 wu (7—x)(|x|+3)<0_
4. Pemmre HepaBeHCTBO Y x-3>x-5.

log, (2x+3)=3.

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

5. Pemnre ypaBHEeHHE

7. Pemmre ypaBHEeHUE

8. PemnTe HEepaBeHCTBO:

a)log, (x—3)+log, (9—-x)>-3;
2 2

6)*logZ x—3log, x < 4.

x -4
X+6
9. Pemure HEPaBEHCTBO: a)(f/g) > 1; 0) [:&j <l

9 7
10. P g | Sty="2
. CIIUTC CUCTCM ABHCHUU
y P 65 = 36,

11.  Pemmre ypasrenme: 3 +3°=5-2""-17-2".



5.2 KoMIuieKT MaTepuaJIoB 1Jisl IPOBeJIeHUsI TECTOBOI0 KOHTPOJIS

IIpuMepHBIN IepeYeHb TECTOBLIX 3a/JaHUM
Pazngen «Aaredpa u Hayaa MaTeMaTHY€CKOI0 AHAJTHU3Aa»

Bapuanm 1

1. Haiiure o6nacts onpesenenus Gpynximuu y = (X-1
x+1

A) (-0} -1) U [1; +0)

B) (-1;1)

C)[-1;1]

D) (-o0; -1]U[1; + )
E) (-o0; -1) U (1; +o0)

2. Ilpu xakux 3HaUYEHUSAX apryMeHTa 3HaueHue pyHkuuu y = 0,4x — 5 pasHo 13
A) -54

B) 54

C) 34

D) -45

E) 45

(sin10° +5sin80°)(cos80° —cos10°)
sin70°

3. Ynpocture:

A) 05
B) 2
C) 1
D)0
E) -1

4. I3mepenus npsMoyroiibHOro napamienenunena 15 m, 50 M, 36 m. Onpenenure pedpo
Ky0a, paBHOBEJIMKOIO IPSIMOYTOJIbHOMY MapajulesIenuneny.

A) 40 cm

B) 45 cm

C)35cm

D) 25 cm

E)30 cm

5. Beraucaure: cos? 22,5° —sin? 22,5°

A)_V3
2
B) 2
2
C)-1
D) 1 E)?

6. YIIpocTuTh BhIpaxkeHue: 2+Sin5X - sin 3X + cos5x - c0s 3x



A)sin2x+2
B)2+ cos2x
C)sin15x
D) cos8x
E)sin8x

7. Haiinute o6nacth onpeneneHus GyHKIUU: Y = ¢os 2%

1+ x?

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

. 387
8.3HaueHue SmT paBHO:

1
A) -
)2

x% +1

9.Haiitn Hyn1 QyHKIMH y =
X+1

A) -1

B)O

C) Hyne#t pyHKUIUU HET

D)1

E)2

. . . T
10.Haiigure 3HaueHue BeIpaxkeHus: Sina + SinZ2a + Sinda, mpuo=—.

1+\/§

A)
2
B) 1.
o 3+2\/§ |

D) 3_\@.
2




1—J§.

E) 5

11. Yto MOXKHO cKa3aTh O PYHKLIUU [y =COSX — Xz].

A) Hu yetHas, HM HedeTHas
B) Yernas

C) Ilepuonuueckas

D) Heuernas

E) O6miero Buna

12. Haiitn Han0oJblliee 1 HAaMMEHbIIee 3HaYeHUs QyHKIUU: Y = 3SiN X COS X +1;

A) 21/13;
2

B) - 11/1 2,5;
2

C)lnﬁ;
2

J3

D)3u- —
2
E)l u -1.

13. HaiiguTe HauMeHBIIHA MOJIOKUTETbHBIA IEpUoA (PyHKIUN y = ctg3X.
A) 0,5

B)—”H
2

I,
)5

D)%;E)-IH

14. qns pynkman £ (x) = 3x> — x° + 2. Haiituf (5).

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

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

B)2

C)0

D0,5

E)sin8x



16. Jlnsg 3amanHOM QPyHKIIMK HAlTH oOpaTHYO: Y=5X-4.

A)y=08+0,2x;
B) y=08-0,2x;
C) y=8+0,2x;
D) y=08+2x;
E) y=08x.

17. Kakast u3 QyHKIUH SBISETCS HEUYETHOM?
Ay =x"+x%
B) y=x°+x";

C) y=x°—x%;
D) y=x"+X;
E) y=Xx"—x".

18. Haifnute HanMeHpInee 3HaUeHne GyHKIMN y = X° — 4X + 5.

A) L
B)-1,
0)s;
D) - 4;
E) 0.

19. I'paduk xakoi GyHKIIMN U300paKEH HA PUCYHKE?

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

20. YxaxwuTe ypaBHEHHE 1MapaboIIbl, H300paXEHHOW Ha pUCYHKE:

A) y=0,5x2+3
B) y=x2+3
C) y= -05x%+3
D) y=-05x>-3
E)) y=2x°+3

21. HaifTu MHOK€CTBO 3HaUeHUN (QYyHKIIUU Y = 2COSX;

A)-2<x<2
B)x>0



C)x>-2
D)—2<x<2
E)x<2

22. U3BecTHO, uTO: SIiNt = g,

Ny

<t <7z .Bpruucoute Ctgt.

1
A) >
B) -

V3
2

Ul w

0

3
D)- —; BE)l.
)- 3:B)

23. Kakue u3 QyHKUUN SBIASIOTCS HEUETHBIMU?

1)y =cos5x; 2)y=x-sin5x; 3)y=1+1tgXx;4)y =XCO0S X.
A)lu3;

B)2 u4;

C)2u3;

D)1 u4;

E)l u 2.

X—-3
X(X+5)

24. Haiinure o0nacte onpeaeneHus: QyHKIUN Y =
A)x #5;

B)x#5,x#0;

C)x#0,x#-5;

D) x #0;

E) x # -5.

Bapuanm 2

1. Haligute obnacTh onpenenenus pyHKIUN y = —x + ZL
+X

A)X #-2;

B)x#0;

C)xe(2; x);

D)X e(- w;-2);

E)x#2.

2.f(X) = 2sin2x + cos X. Haitnure f(g)

A2
B) 2



01+ - D)1

2
NG

Ey2+ 21Z=
) 2
1

3. Beruncnure: sin* o —cos? o, €CIH COSO= E;

A) 32
7
4
B) -3—
) 7

7
C) ——
) 25

1 7
D) —; E) —
)2 )25

4. Inaronans ky6a paBHa 12 cm. Haiigute o6beM kyba.
A) 19273cm’;

B) 144 cm®;

C)144gCM3;

D) 216 cm®:
E) 216~ oM®.
2

5. Haiinute oGnacte onpeneneHuss GyHKIHU: vy = /4 — x>
A)-2<x<2

B)x>0

C)x>-2

D)2<x<2

E)x<2

6. Berauciaure: Sin 225° c0s 290° tg165°
ctg105° cos60° sin 340°

A)%ﬁ
B) V2

) &
D) \2

slm

E)

2

7. YupoctuTh BeIpaxkeHue: Sinb5X - Sin3X + C0s5X - €0S 3X
A) sin 2x

B) C0S 2X

C)sin15x

D) Ccos8x



E)sin8x

4
8. 3nauenue COS( - %) paBHO:
1
A) —;
) 2

B) -

8
ol

H) -
E) 1

9. HaiiiuTe MHOXeCTBO 3HaueHHH GyHKIuH y = 3 + 25in? 3x
A) (0;5)

B) (0; 3)

C) [3; 5]

D) (-5; 0)

E) [-5; 5)

10. Yopocrure: 1 + tg(r+ ) ctg(%ﬂ — )

A) _1

sin®a
B) tga
C) _1

COS2 (o)

D) ctga
E) sina

11.Y910 MOXHO CcKa3aTh 0 PyHKIUK: y = /x2 +3|x|
A) Hu yeTHas1, HU HEYETHAS;

B) Uetnas;

C) Ilepuonuueckas;

D) Heuernas

E) O6miero Buna

12.HaiiTn HauMeHbIIee 3HaYeHNe GYHKIHH: Y = 3sin® X + 2¢0s? X
A) 3;

B) 1,

C) -2;

D) 5;

E) 2.

13. HalinuTe HauMEHbIINH TTOJIOKUTENBHBIN MTepruoa PYHKITUN Yy = sin 2X;



A) 0,5m;
B)2n ;
C)ym;
D) 0;
E)-1.

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

B) 2

C)1

D)0

E) -10

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

B) 2+ cos2x

)0

D) 0,5

E)sin8x

16./1ns 3apanHoit pyHKIMH HaiiTh 00paTHYIO Y=-2X+3
A)y=15-0,5x;

B) y=15-x;

C) y=15+05x;

D) y=08+2x;

E) y=08x.

17. Kakas u3 pyHkuuii sBasieTcst HEUETHON ?
A)y=x"—2x*

B) y=X+2x’;

C) y=x"+2x*

D) y=Xx'+2x°;

2

E) y=Xx"—2x°.

18.Haitnure ob6nacth onpeaeneHuss QyHKIUN Y = 2>;2 -x-1
XS +X-2

A) X#-2x£1;

B) x=0;

C) xe(2; o),

D) xe(- o;-2);

E) x#2

19. I'paduxk kakoit pyHKIMM N300pakéH Ha pucyHke?



l £ Io 27

A) y = COSX;
B)y =sinx;
C)y = ctgx;
D)y =tgx,;
E) y = 3sinx;
20. VYkaxure ypaBHeHHE Mapadoiibl, H300paXEeHHOHM HA pUCYHKE:
AAAAA Ya
A)y=05x2+3
B)y= x>+ 3

C)y= -05x2+3

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

21. KoopauHaThl BEpUIMHBI TapaboIbl, 33 JaHHOW ypaBHEHUEM Yy = - x? +6x, paBHEI
A) (6;0);

B) (-3;-9);

0 (3:9);

1) (0:0);

E) (-3;9).

22 U3BecTHO, yTO: SiNt =

o~

,% <t< 7 .Bpruncmure tQt.



23. Kakue u3 GyHKIMN SBISAIOTCS YETHBIMU?

1) y =sin 3x; 2) y = x sinbx; 3) y = x* —sin 2x; 4) y = [sin9x].
A)1u3;

B)2u3;

C)2u4;

)3 u4,;
E)l u4.

24. Haiitn MHOXKeCTBO 3HaueHui Gpynkuun [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.

HToroswlii Tect 32 1 cemecTp

Bapuanm 1

1. Haitaure 3navenne f'(2) + f'(-1), ecm f(X) = 2x3 —7x%+ 3x + 10
A) 68;

B) -7,

C) 14;

D) 22;

E)106.

2. Haiinute 006macTh onpeneincHus GyHKIHA Y = —3X +
—-X

A) x#2;
B) x#-2 ;
C) x €(—0;-2);
D) x#0;
E) x € (2;4+x) .

3. Haiiaure skcTpeMyM QYHKIHHM U onpeaennte ero Bum: f(X) = -4x2 - 6x - 2

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

E). X =——, T.max.
3



cosx =1
4.Pemnte ypaBHEHHUE:

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

5. Haitnure npousBoguyo Gynkmuu f (X) = (5+ 4x)(4X —5)
A) 32x%;

B) 32x;

C) 8x%;

D) 16;

E)I6x.

6. HaiiuTe mpoMexxyTku BospacTanus ¢yakuun f(X) = —x* +2x -3
A) (- o0i1];

B)[-10);

0) (0; oo);

D) (— 0] oo);

E) [— 2; oo) :

7. HaiiiuTe TaHTeHC yria HAaKJIOHA KacaTenbHoi k rpaduky ¢ynxmuu f(X) =5x* +2X B
touke M (1;3)

MAMtga =5;

B) tga =16;

C) tga =6;

D) tga =14;

E) tga =12.

8. Haiinure cosa, eciusing = 0,8 u g < a < m.
A) -0,6;

B)-0,7;

C) 1,4;

D) 0,22;

E)1,06.

9. Beruuciure arcSi n[— %)

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

10. Kakast u3 pyHKIMIA SBIsIeTCS HEUETHOM?
Ay=x —2x*;



B) y=x"-2x%;
C) y=x"+2x";
D) y=Xx"+2x°;
E) y=x"-2x°.

11. CocTaBUTh YpaBHEHNE KacaTebHON K TpaduKky GpyHKImH 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. Haiinure HanMeHbllee 3HaueHue GyHKuuu Y = 2X5 + 5X4 — ].OX3 +3 Ha OTpE3Ke

A)79;
B) 0;
C) -99;
D) 3;
E) 10.

X x?

13. Jlana pynkmus f (X) = 377 + 3x —20. Haiigure e€ KpuTHUECKUE TOUKU

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

14. Pemnte HEpaBeHCTBO COS X > %
A) (—2—”+27zn;2—”+27mj,nez;
3 3
B)(£+27m;2—”+ 27znj,n el
3 3
C) (—z+2ﬂn;£+2ﬂn),nez;
3 3

D)(—zwzn;zwznj,nez.
3 3

E) npyroe pemienue.



15. Haitnure 3HaueHuE BhIpaKEHUS
A) 3.,5;

B)

o
D) 4,5. E) -3;

y= 3CDS[X + E]— 2
16 HaiimuTe MHOKECTBO 3HAYCHUHN (yHKIIHH 3
A) [—1:1] -
B) [— 5] :
¢) [1:3];
D) [—5:—2]
E) (1,4);

17.Haiizute npou3BoaHyio GyHKIuy Y = 5C0s X —3x ’
A) —osinx—6x.

B) — 5cos x — 6x

C) —5cosx—3x:

D) Ssinx+6x,

E)Stgx+2.

18. Borumciure: €os% 15°-sin? 15°,

J3

A ~——

2
B) 0,5
C)o
D) 1
E)-0,5;
19. Pemute ypaBHeHHE 2sinx=-1
T
A)_§+Jm,n c Z1
T
—1)"+1—+7m,ne Z
@) :
D) ;

E) npyroe pemienue.

20. Touka JABHIKETCA HpﬂMOHHHeﬁHO 110 3aKOHY . Beruucnure YCKOPCHUC

ToukH npu t = 1.



































































































365 = 1
8. Haiinure kopeHb ypaBHEHUS 6
9.

25x
1

2— f— .
Pemmte ypaBHeHne X~ 1 24 Ecmu ypaBHeHHe umeer 0ojiee OHOTO KOpHS, B OTBETE
3anumuTe OOJNBIIUI 13 KOPHEH.

10.
[Tpsmas y=>5x+5 SBIISIETCS KacaTeabHOM K rpaduky

2
byHKIIUN 8™ +29x +c. Haiinure C.
11. Ha pucynke nzobpaxén rpaduk ¢pyunkuuu Yy = f(X), onpenenénnoii na uarepsane (—4; 8).

Haiimute cymmy Touek skctpemyma ¢yHkuuu f(X).
y y=fix)

T
_.4 1 ] I | .._1.-

E/\5""\/

12. Ha pucynke u3o0paxén rpapuk HEKOTOpOoH (yHKmuu Y — f(x) (mBa nyva ¢ oOmiei
HavabHON Toukoi). Ilomb3ysick pucyHkoM, Bbrumciute F(8) —F(2), rme F(X)— omna w3
nepBooOpasHeix Gynkuuu f(X).

FA

"MH‘
0 203 S

x4+ )cz—4x—|—4nppI <2,
VT3V VT,

13. HaiiguTe 3HaUYeHUE BBIPAKCHUS

14. HaiinuTe 3Hau€HUE BBIPAKEHUS

(5l — 2) : i
15. HaiinuTe 3HaueHue BhIpaXXEeHUS 3 21
16. Peiitunr R uHTepHeT-MarasuHa BBIYHCIIAETCS 1o
R=r Fnox — Fske m = 0,0ZK
dbopmye (K e Fro + 0,17 poc— CpelHAsS ONEHKA MarazhHa

MOKYTIATeISIMH, I'xe — OLIEHKa MarasuHa, JaHHas dKcrepraMu, K — yucio nokymnateneil, OLleHUBIINX
MarasuH. Haliqute pedTHHT MHTEpHET-Mara3uHa, €CJIM YUCIO MOKYIATeNe, OIEHUBIINX MarasuH,
paBHO 49, ux cpenHss oneHka pasHa 0,88, a onenka skcreptos pasHa 0,38.

17. HexoTtopass kommaHusi TIpoaéT CBOIO MPOAYKIMio 1o 1eHe p = 600 py0. 3a eauHuIy,
NepeMEeHHbIe 3aTpaThl Ha MPOM3BOJCTBO OJHOW €AMHHUIBI MPOAYKUUHU cocTaBisioT V= 300 py0.,
nocTosiHabie pacxozbl npeanpusts f= 700 000 py0. B Mecsiii. MecsiuHasi oniepannoHHasi IpUObLTH
npeanpusaTus (B pyouisax) Beraucisgercs no ¢opmyie g(q) =q(p —v) — f. Onpenenure Mecs4HbIH



00bEéM Mpom3BOJICTBA (| (EIUHMII MPOAYKIIUH), TMMPH KOTOPOM MeECSUYHAs OIepalioHHas MPHOBLIL
npeanpustus 6yaer pasaa 500 000 py6.

_ —6
18. B TeneBu3ope EMKOCTh BBICOKOBOJIBTHOTO KOHJIEHCATOPA ¢=4-10

_ 6
C KOHJICHCAaTOPOM MOJKIIIOYEH PE3UCTOP C CONPOTUBICHUEM rR=38-10 Om. Bo Bpewmsi paboTsl
TeneBusopa HanpskeHue Ha kongencarope U0 = 14 kB. Tlocime BbikioueHus TteneBnsopa
HanpsDKEHWe Ha KoHjeHcaTope yObBaer 1o 3HaueHms U (kB) 3a Bpems, ompenenseMoe
Uo

@. [TapauienbHO

t = RClog,

BBIPAKEHUEM U (c), rne & = 1,3 _ nocrosuuast. Onpenenure (B KUIOBOJIbTAX),
HauOoJbIlIee BO3MOKHOE HAMpsDKEHHWE Ha KOHIEHCATOpPEe, €CIU IOCJE BBIKIIOYEHHS TeJIeBU30pa
npouuio 83,2 c. OTBeT AaiiTe B KUJIOBOJbTAX.

19. Cmemas 1 1-niponieHTHBIN U 72-TIPOLICHTHBIA PACTBOPHI KUCIOTHI M 100aBuB 10 Kr ynucTOM
BOJIbI, TTOY4MIH 3 1-TIpOIIeHTHBIH pacTBOp KucioTsl. Ecnu 661 BMecTo 10 kr Boabl qobasunu 10 kr
50-IpoIIeHTHOTO pacTBOpa TOM K€ KHUCIOTHI, TO MOJYy4UIH ObI 51-TPOIEHTHBII pacTBOP KUCIOTHI.
CKoJIbKO KHJIOTPaMMOB 1 1-TIpO1IEHTHOTO pacTBOPa UCIOIB30BAIN JIsl TTOTYUYECHUS] CMECH?

20. /IBa memiexoja OTHPABISIOTCS OJJHOBPEMEHHO B OJTHOM HAIpPaBJIEHUU U3 OJHOTO M TOTO
K€ MeCTa Ha MPOTyJIKY 1o ajuiee napka. CkopocTs mepBoro Ha 1,5 kM/4 6oubiie CKOpOCTH BTOPOTO.
Yepes CKONIBKO MUHYT PacCTOSIHUE MEXy Temniexoaamu ctaHeT paBHbiM 300 meTpam?

21. ]Ise Opwraipl, COCTOSIINE U3 Pa0OYMX OJUHAKOBOW KBaTU(UKAIMU, OJHOBPEMECHHO
HAYaJy BBIIOJIHATH J[BA OJMHAKOBBIX 3aKa3a. B mepBoii Opurane Obuio 2 pabouyux, a BO BTOpoit — 12
pabounx. Yepes 3 aus mociie Hadana paboTHl B NEpBYIO Opuramy nepenuin 8 pabouyux W3 BTOPOM
Opuranpl. B urtore o6a 3aka3za ObUIM BBIMOJIHEHBI OAHOBPEMEHHO. HaiimuTe, CKONBKO IHEH
oTpebOBaIOCh Ha BBINOJIHEHNUE 3aKa30B.

x*+25
X

y

22. Haiingute HauOombliee 3HaueHUE PYHKIHH Ha OTpe3Ke [_ 10; — 1] .

23. Haiiaute  Touky  Makcumyma  QyHkmum Y — (2x—3)cosx —2sinx+5 ,
0; —) .
NPUHAUIEKAILY IO IPOMEKYTKY 2 ,
24. Haiinute TOUKy MakcuMyma (QyHKITHH y=0,5x"—7x+12Inx+8.
loge (3% +5v2sinx — 6cos’x —2) = x.

s3]

25. a) Pemmre ypaBHeHue:

0) YKa)uTe KOPHU 3TOTO ypaBHEHHUS], IPHHALIEKAIINE OTPE3KY
X X x+4 .
26. a) Pernre ypaBHeHHE §-7-4-27"+112=0.
0) YKakuTe KOPHU 3TOr0 YPaBHEHHs, IPUHAIEKAIIIE OTPE3KY [log, 5; log, 11].
6cos?x — cosx — 2

27. Pemute ypaBHEeHHE Vv —sinx

64
log, 512 <log, —.
x

28. PemnTe HEpaBEHCTBO

X2 —2x+2 3x+2 _ 4x—1

X2 —2x x+1 X

VX2 422 <5,

29. PemmTe HEpaBEeHCTBO:

30. Pemmre HepaBeHCTBO:



Paszpnen «I'eomerpus».
1. Haiiqure miomans 4eThpeXyroabHUKa, BEPIIHHBI KOTOPOrO HMEIOT KOOPJAHHATBI (8:0),
(10;8), (2;10), (0;2). io] -

5) D, Rewydnpd
2. Ha xmeryaToit Oymare ¢ kieTkamu pazmMepoMm 1 cM x 1 cM m3o00pakeHa Tparenus (cwm.
pI/ICYHOK). HaI/II[I/ITC €C I1o1aab B KBa[[paTHLIX CaHTI/IMeTan.

pewyers po

3. Halimure paaMyc OKPY:KHOCTH, BIMCAaHHOM B M300PaKEHHBIM Ha PHCYHKE TPEYIOJbHHK
ABC, cunrasi CTOpOHBI KBaAPATHBIX KJIETOK PaBHBIMU 1. -

1| |pewryefs.pe

4. Ha xnerdaroii Oymare cVpasmMepdM  KIeTKM H300pakéH KpyT. HaI/IILI/ITe iouiaib
3aKpalleHHoro cekropa. OTBeT jaiiTe B KBaJIpaTHBIX CAHTUMETPAX.

ERmERAY

beuryers|pa

5. Ha xneryaroit 6ymare ¢ pazmepom kietku 1x1 uzobpaxkén tpeyromsuuk ABC. Haiinure
JUINHY €ro OMCCEeKTPHUCHI, TPOBEAEHHOM 13 BepIINHbI B. C

A4

6. Haiiaure miomnia s 4eTbIpexyrojibHUKa, H300paKeHHOT0 Ha KJleT4yaToi Oymare ¢ pa3MepoM
kieTku 1 cM x 1 cM (cm. puc.). OTBeT naiiTe B KBaJpaTHBIX CAHTUMETpaXx.

Nl

pewyers|pg

7. B tpeyronsauke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u CF — 6I/ICCGKTpI/ICBI
nepecekaromuecs B Touke O. Haitnure yrom AOF. OTtBer jmaiite B rpagycax.

\m
/3

A F pewyerspag

8. B tpeyronpauke ABC yroxn C pasen 90°, CH — BricoTa, BC = 20, BH = 16. Harinure SinA.

MK



9. Yron npu BepuMHE, IPOTUBOJIEXkAIEH OCHOBAaHHIO PaBHOOEIPEHHOIO TPEyroJbHHKA,
paseH 30°. bokoBas cTropoHa TpeyrosbHHUKa paBHa 10. HaliguTte miomaas 3Toro TpeyrojibHUKA.

¢

\
pewyers pap

10. Haiimute Xopay, Ha KOTOpYIo onupaetcs yroa 30°, BIMCaHHBIH B OprﬁtéHOCTb paauyca 3.

o petyer ppd
11. OcTpble yribl MPAMOYTOJBHOTO TPEYrOIbHUKA paBHBI 62° 1 28°. HaiifuTe yrol MexIy

BBICOTOM U MeJMaHOM, IPOBEAEHHBIMU U3 BEPIUIUHBI IpsiMOro yria. OTBET AaiTe B rpagycax.
C

12. Tlepumetp TpeyronbHIKa paBeH 76, a pajuyc BIHCAHHOI OKpyskHbCeTH paBeH 8. Haiiaure
IIOMIA/b STOTO TPEYTOMbHHUKA.

/ R )
4 pewyerapgg

13. Bo CKOJIBKO pa3 yBEIUYUTCS 00BEM IIapa, €CIH €ro paanycC YBEIUIUTh B TPHU paza’?

14. [lap Bnucan B uunuuAp oobemoMm 42. Haiinure o0bem mapa.

™
w

15. B mpaBwibHON 1IECTUYTONBHON NpU3ME AB CD EF A, B, €\ D\ E, Fi, Bce peOpa KOTOpoi

PaBHBI 8, HAWIUTE YroJd MEXKAY NpsIMBIMA FA 1 D E; . OTBeT aiiTe B rpajaycax.
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16. B mpaBunbHO#M TpeyronbHoit mupamuiae SABC touka L — cepeauna pebpa AC, S —
BepimHa. M3BectHO, uTo BC = 6, a SL = 5. HaiiguTe momaas O0KOBOW MOBEPXHOCTH MTUPAMHU/IBI.
s
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17. Haiinute o6beM V KoHyca, oOpa3ytomas KOTOpOro paBHa 44 M HaKJIOHEHA K TJIOCKOCTH
ocHoBaHus nof yriiom 30°. B oTBete ykaxkure _V/m.

18. B mpsAMOyroibHOM Mapaiieenumnene AB CD A, By €, Dy U3BECTHBI JIJIMHBI pebep: AB = 3,
AD =5, At =12. HaliguTe miomaab ceyeHus napaieienuIea IIoCKOCThIO, IPOXOAAIIEl uepes
Touku A, B u C1.

19. lana npaBunbHast npuzma ABCA1B1C 1, y koTopoii croponbl ocHoBaHust AB =4, a 6okoBoe
pebpo AA1 = 9. Touka M — cepenuna pedpa AC, a Ha peOpe AA1 B3siTa Touka T Tak, uto AT = 5.

a) lokaxwure, uto tiockocts BB1M nemut orpesok Ci1T nomonam.

0) [Tnockocts BTCy nenut otpe3ok MB1 Ha nBe wactu. Haliaure muinHy MeHblei U3 HUX.

20. OkpyxHOCTH ¢ ieHTpoM O mipoxoauT uepe3 BepmuHbl B 1 C 6osbiieii 60KOBOM CTOPOHBI
npsimoyronbHoi Tpaneruun ABCD u kxacaetcst 6okoBoit croponbsl AD B touke T. Touka O nexut
BHYTpH Tparnenun ABCD.

a) Joxaxwure, uro yroin BOC BaBoe 6o:biie yria BTC.

0) Haiinute paccrostare ot Touku T mo mpsimoit BC, ecniu ocHoBanms tpamenuu AB u CD
paBHbI 1 1 25 COOTBETCTBEHHO.



