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1. Pe3yabTarsl 00yuenus, periiameHnTupoBanubie ®I'OC COO ¢ yuerom
o1 OoC C110

[IpenmeTHble pe3yibTaThl HA YIITyOJIEHHOM YPOBHE OTPAXKaIOT:

JIPyl yMeHme omnepupoBaTh NOHATHSAMU: OIPEACIICHHE, aKCHOMa, TEOpEMa,
CJIEJICTBUE, CBOWCTBO, INPHU3HAK, J0KA3aTEIbCTBO, PABHOCWIbHBIE (DOPMYIINPOBKHY;
yMeHHE (POpMYIHpPOBaTH OOpPATHOE U NMPOTHUBOIIOJIOKHOE YTBEPHKIEHUE, MPUBOAUTH
IPUMEPBl W KOHTPIPHUMEPHI, HCIOJb30BaTh METOJ] MAaTEMATHYECKOM WHIYKIIWH;
IIPOBOJUTH JOKa3aTEJIbHbIE pACCY)KICHHs IIpU PEIICHWH 3a1ad, OLECHUBATh
JIOTUYECKYIO ITPABUIIBHOCTh PACCYKICHH;

APy 2 ymeHue omnepupoBaTh IOHATHUSAMH: MHOXKECTBO, ITOAMHOXKECTBO,
olnepauyy HaJ MHOXXECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
anmnapar JJIsl ONIMCAHMS PEaJbHBIX MPOLIECCOB U SABJICHUN U MPHU PEIIEHUH 33]1a4, B TOM
YHUCJIe U3 IPYTUX Y4EOHBIX IPEIMETOB;

JIPy3 ymeHue onepupoBaTh HNOHATHSAMU: Tpad, CBSI3HBINA rpad, AEpeBO, LUKI,
rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U ONUCHIBATh rpadbl pa3IMuYHBIMU CIIOCOOAMU;
MCIT0JIb30BaTh Ipadbl IpH pelICHUH 33/1aY;

J1IPy4 ymeHue cBOOOJHO ONEpUpPOBaTh MOHATHSIMH: COUETAHUE, NIEPECTAaHOBKA,
YHUCJIO COYETaHWM, YMCIO MEepecTaHOBOK; OMHOM HpIOTOHA; ymMeHHEe NpPUMEHSTH
KOMOMHATOpPHBIE (PaKThl U PACCyKACHUS IS pELICHU 3a1a4;

JIPy5 yMmeHue omepupoBaTh MOHATUSAMHU: HATYPAJIBHOE YHUCIIO, LEJIOE YHCIIO,
OCTAaTOK MO MOJYJII0, PAalMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO, MHOYKECTBA
HAaTypaJbHbIX, LEJNbIX, PAlUOHAIBHBIX, JCHUCTBUTEIBHBIX  YHCEN; YMEHHE
MCIIOJI30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN OO IETUTENb U HAUMEHbIIIEEe
oO11ee KpaTHoe, alnroput™ EBKInAa npu penieHuu 3a/1ad; 3HaKOMCTBO € Pa3jIn4HbIMU
MO3ULMOHHBIMU CUCTEMAMH CUHUCIICHUS;

JIPy6 yMmerb CBOOOJHO ONEpUPOBATh MOHATUSIMU: CTENEHb C LEIbIM
NoKa3aTelieM, KOPEHb HATypaJbHOW CTENEHU, CTENEeHb C  PAlMOHAJIbHBIM
MOKa3aTesieM, CTENEeHb C JeHCTBUTEIbHBIM (BEUIECTBEHHBIM) MTOKa3aTesieM, JIorapudm
YHUCla, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

JAPy7 yMersp omnepupoBaTh IOHATHUSMH: TOXIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHUN M HEPAaBEHCTB,
PaBHOCWJIBHOCTh ~ YPABHEHWMW,  HEPaBEHCTB M CHCTEM,  palUOHAJIBHBIE,
UppaLHOHAIbHBIE, NIOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHUsS, HEPABEHCTBA M CHUCTEMBI; YMETh pelaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C IOMOUIBIO PA3IMYHBIX IPUEMOB; pelIaTh
yYpaBHEHUSI, HEPABEHCTBA M CHUCTEMbl C TMapaMeTpOM; MPUMEHSITh YypaBHEHMUS,
HEpPaBEHCTBA, MX CHUCTEMbl JUIsl pEIICHUS MaTeMaTHYeCKUX 3aJad W 3aJad U3
pa3IMYHBIX 00JaCTEN HAYKU U peabHOM JKU3HMU;

JIPy8 yMeTb cBOOOJHO onepupoBaTh MOHATUSAMU: rpaduK (GyHKIHUHU, OOpaTHAS
byHKuMs, KoMno3uuus (yHKUMA, JUHEWHass (QyHKIUSA, KBagpaTuyHas QyHKLUSL,
creneHHass (QYHKUMA C LEeJNbIM I0Ka3aTeleM, TPUTOHOMETpUYeckue (QyHKINH,
oOpaTHbIe TpUTrOHOMETpUYecKue GYHKINUU, TOKa3aTeabHas u Jorapudmudeckas



(GYHKIIMHM; yMETh CTPOUTH rpaduku GyHKIUH, BBIIOIHATH PeoOpa3oBaHus TpaduKkoB
byHKIU;

YMETh MCNOJNb30BaThb TIpaduKku (QYHKUMA JUIsI M3YyYEHHs MPOLECCOB U
3aBHCHUMOCTEN IpU pEIICHUH 33Jay U3 APYTUX y4EOHBIX MPEIMETOB U U3 pEaJbHOU
YKU3HU; BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTU MEX/y BEINUMHAMY;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMHU: YETHOCTb (PYHKIMH, NEPUOAMYHOCTH
(YHKIIMM, OIrPaHUYEHHOCTb (PYHKIMHM, MOHOTOHHOCTh (PYHKIMH, SKCTPEMYM
byHKIMM, HaubobIlIee U HAaUMEHbIIEee 3HAYCHUS (YHKIMU HA TPOMEXKYTKE; YMETb
MPOBOJUTD UCCIIEIOBAaHUE (PYHKIINH;

YMETbh KCIIOJIb30BaTh CBOMCTBA M rpadUKu (PYHKIHMH ISl pelIeHns ypaBHEHUH,
HEpPaBEHCTB W 33Ja4 C MapameTpamu; H300pa)xaTh HAa KOOPAWHATHOM IJIOCKOCTH
MHOYKECTBA PELICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

JIPy 9 ymenune cBOOOAHO OMEpPUPOBATh MOHITHSIMH: MOCIEAOBATEIHHOCTD,
apu(meTrnyeckass  mporpeccusi, TeOMeTpuYecKkass  Iporpeccusi, OECKOHEYHO
yObIBarolasi reOMETpUUECKasi IPOrpeccus; yMEHUE 3a/1aBaTh MOCIEA0BATEIbHOCTH, B
TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX POPMYI;

JIPy10 ymerp omepupoBaTh MHOHATUSAMHU: (PYHKIMS, HEOpepblBHAS (yHKIUS,
IpOU3BOJHAs, TepBooOpa3Hasi, ONPEACNICHHbI HMHTErpaj; yMeTb HaXOAWUTh
IPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIMM, UCHOJIb3ysl CIPaBOYHbIE MaTEpUAIbL;
UCCIIEIOBaTh B MPOCTEHIIMX Ciy4asX (YHKIMM HA MOHOTOHHOCTb, HAaXOJUTh
HanOOJIbIIME U HaUMEHbIINE 3HAYCHUs] QYHKUUW; CTPOUTh I'paKU MHOTOUWIEHOB C
WCIIOJIBb30BAaHUEM aIlllapaTa MAaTeMaTHYECKOrO0 AaHAIN3a; NPUMEHATH IMPOU3BOAHYIO
IIPY PELICHUHU 3aJa4 Ha JBUKEHUE; PEIIaTh IPAKTHKO-OPUEHTUPOBAHHBIE 3a7a4i Ha
HaMOOJIbIIME M HAWMEHbIIME 3HAYCHUS, HA HAXOXXIEHUE MYTHU, CKOPOCTU H
YCKOpEHUS;

JIPyl1l ymeHue onepupoBaTh MOHATHAMU: KOMIIEKCHOE YHCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHUCJA, MOAYJIb M apryMEHT KOMIUIEKCHOIO uucia, ¢opMma 3amucu
KOMIUIEKCHBIX 4YMceNl (TeoMeTpuyecKas, TPUrOHOMETpUUYecKas M airedpaudeckasi);
YMETb MPOU3BOJIUTH apu(pMeThyecKkue MAEeUCTBUS C KOMIUIEKCHBIMH UHCIIAMU;
IIPUBOJNUTH IIPUMEPHI UCIIOIB30BAHNS KOMIUIEKCHBIX YHCEIT;

JIPy12 ymeHue cBOOOIHO ONEpUpOBaTh MOHATUAMU: CpeiHee apupMeTHIECKOE,
MearaHa, HauOoJiblllee U HaMMEHbIIEe 3HAUY€HUs, pa3Max, JUCIEepPCHUsi, CTaHAApTHOE
OTKJIOHEHHUE ISl ONMCAHUS YMCIIOBBIX JIAHHBIX; YMEHHE UCCIIEI0BATh CTATUCTUYECKHE
JaHHbIE, B TOM YHCJE C MPUMEHEHUEM TIpapUUYECKUX METOIOB U BJIEKTPOHHBIX
CpENCTB; rpauuecKu uccaeaoBaTh COBMECTHBIE HAOIIOAEHUS C TOMOILBIO JUarpaMm
paccenBaHus U JINHEWHOW pETrpeECCHH;

JIPy13 ymeHue HaxOIuUTh BEpPOSTHOCTH COOBITHM C HCHOJb30BaHUEM
rpa@uueckux METOJOB; NPUMEHSTh s peuieHust 3anad (GopMysbl CIOXKEHHS U
YMHOKEHHSI BEpPOSITHOCTEH, (opMyily MOJHOM BeposiTHOCTH, Gopmyrny bepryiim,
KOMOWHATOpHBbIE (aKThl U (POPMYJIBI; OIIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITH;
pacrpeneneHue  BEpPOSTHOCTEH, MATeMaTU4YeCKOE  OXKHMAAHWE, JUCIIepCHs |
CTaHJIAPTHOE OTKJIOHEHHE CIIy4allHOM BEJIMYMHBI, (QYHKIUH paclpeneicHus u
IJIOTHOCTU PAaBHOMEPHOTI'0, MIOKA3aTENBHOTO U HOPMAJIBHOTO PACIPENCICHUN; YMEHUE
UCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX pACHpeAeNIeHHd MU peleHus 3a]ad;
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3HaKOMCTBO C TOHSATHSMH: 3aKOH OONBIIMX YHCET, METOJbl BBIOOPOUHBIX
UCCJIEIOBAHNI; YMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

JIPy 14 ymeHue cBOOOJHO OINEPUPOBATH MOHATUSMU: TOUYKa, TMIpsiMas,
IJIOCKOCTh, TPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUM yrojd, ABYTpaHHBIM yrod,
TpEXTpaHHbIA yToJ, MepeceKarolrecs, NapaiedbHble U CKPEIIUBAIOIINECS MPSMBIE,
NapajyieIbHOCTh M TEPINEHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, YIroll MEXIy
IPSIMBIMH, YTOJl MEXAY MPSIMON U TUIOCKOCTBIO, YTOJl MEXAY TUIOCKOCTSAMHU; YMEHHE
UCIIONIb30BaTh MPU PEIICHUU 3a/lad M3yueHHBbIE (PAKThl U TEOPEMbI IUIAHUMETPUH;
YMEHHE OICHUBATh pa3Mephl 0OBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE ONEepUpOBAThH
MOHSTUSAMU: MHOTOTPAHHHMK, CEYCHHE MHOTOTPAHHUKA, MPAaBUIBHBIA MHOTOTPAaHHUK,
npusMa, mupamuaa, Gurypa u NoBepXHOCTh BpallleHus, IIIUHIP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHHUs KOHyca M UWIHHJIpa, NapajuleIbHble OCH WU
OCHOBAaHMIO, CEYEHHE Iapa, IJIOCKOCTh, Kacaromascs cdepbl, UUIUHApPA, KOHYCA;
YMEHHE CTPOUTHh CEUEHHWE MHOTOIpaHHUKA, M300pakaTb MHOTOTPaHHUKH, (PUTYpHI U
NOBEPXHOCTU BpAIllEHUS, UX CEYEHMs, B TOM YHCIE C TOMOIIbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NPHUMEHATh CBOWCTBA I€OMETPUYECKHX (PUTyp, CaMOCTOSATEIBHO
(GopMyIMpOBaTh ONpPENETICHUS U3y4aeMbIX (UTYp, BbIIBUTaTh TUIIOTE3bl O CBOMCTBAX
U MpU3HAKaX IeOMETpUYEeCKuX (Uryp, 000CHOBBIBaTh WM ONPOBEPraTh UX; YMEHUE
OPOBOANUTH KJAacCUpUKaLUI0 (UTYyp MO pPa3NUYHBIM MPU3HAKaM, BBINOJHATH
HEOOXOMMbIE JOMOIHUTEIbHBIE TIOCTPOCHHS;

JIPy 15 ymenue cBOOOJHO onepupoBaTh NOHATHIMU: IUIOMIA/lb (PUTYpBI, 00bEM
burypsl, BeIMYMHA yria, PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHE MEXIY
OpSIMBIMH,  PAacCTOSIHUE MEXIy IUIOCKOCTSMH, IUIOMAaAb chepsl, IUIOMIAIb
MOBEPXHOCTU MUPAMU/IBI, TPU3MBI, KOHYCa, IUJIUHIPA, 00heM KyOa, IpsIMOYTOJIbHOTO
napajuieNienune1a, MupamMuIbl, TPU3Mbl, IWIHHIPA, KOHYCa, I1apa; YMEHHEe HAXOAUTh
OTHOIIIEHUE 00BEMOB TTOJI0OHBIX QUTYD;

JIPy16 ymetrh cBOOOJHO OmMEpUpOBaATh MOHSTHUIMH: JBWKCHHE, MapajlieIbHbIHI
NEPEeHOC, CUMMETPHUSI Ha IUIOCKOCTH M B IPOCTPAaHCTBE, MOBOPOT, MpeoOpa3oBaHue
noso0usi, mogo0HbIe PUTYPHI; YMETh PacliO3HaBaTh PaBHBIE U MOJI00HBIC PUTYPHI, B
TOM 4HCI€ B TMPUPOJE, HCKYCCTBE, AapPXUTEKTYpe; YMETh MCIOJIb30BaTh
reOMETPUYECKHUE OTHOLICHUS, HAXOAUTh N€OMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJ,
IoIa/1b, 00BEM) MPHU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U U3 PEaTbHOU
KU3HU

JIPy17 ymenue cBOOOAHO OMEPUPOBATH MOHATUSMU: MPSMOYTOJIbHAs CUCTEMA
KOOpAMHAT, BEKTOP, KOOPAWHATHl TOYKHU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NMPOM3BEIEHNE BEKTOpa Ha YHCJIO, Pa3joKEHHE BEKTOpa Mo 0a3ucy, CKalsIpHOE
NPOM3BEICHNE, BEKTOPHOE TIPOM3BEIACHUE, Yroll MEXIy BEKTOpaMH, YyMCHHE
UCTIOJIb30BaTh BEKTOPHBIA W KOOPAWMHATHBIA METON ISl PEHICHHS] TeOMETPUUYCCKUX
3a]a4 U 3a/1a4 APYTruX y4eOHBIX MIPEIMETOB; ONIEPUPOBATH MOHITUAMU: MaTpULa 2 X 2
u 3 X 3, onpenenuTenb MaTpUIbl, FTEOMETPUUYECKUN CMBICI ONPEIETUTES;

JIPy18 yMeHue MOAenupoBaTh pealbHbIE CUTYallUd Ha SI3bIKE MaTEMaTHKH;
COCTaBJISITh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33]1a4H,
UCCIIEIOBaTh IOCTPOEHHBbIE MOJENU C HCIHOJIb30BAaHUEM ammapara ajireopsl,
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WHTEPHPETUPOBATh MOJYYEHHBI PE3YJIbTAT, CTPOUTh MATEMATHYECKUE MOJEIU C
MIOMOIIBI0 TEOMETPUUECKUX IIOHATHM W BEJIMYMH, PEIIATh CBSI3aHHbIE C HUMH
MPAKTUYECKUE 3a/1a4d; COCTABIIATh BEPOATHOCTHYIO MOJENIb M HHTEPHPETUPOBATH
MOJIYYEHHBIN PE3YNbTAT; PEIIATh MPUKIAJAHBIE 3a1a4d CPEACTBAMH MAaTEMATUYECKOTO
aHaJM3a, B TOM YUCJE COLUATBbHO-?KOHOMUYECKOTO U (PU3NYECKOTO XapaKTepa;

JIPy19 yMmeHue BbpIOMpaTh MOAXOIALIMNA METOJ JUIsl PEIICHUs 3aJlauu;
NOHMMAaHUE 3HAYMMOCTH MATEMaTUKH B M3YYEHUHM MPUPOJTHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUI; YMEHHUE PACIIO3HABATh MPOSIBICHHE 3aKOHOB MATEMAaTHKU B
UCKYCCTBE, YMEHUE NPHUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUA POCCHICKOMN H
MHPOBOM MAaTEMaTUYECKOW HAYKH.

dopMupyemble 001IHEe KOMIIETEHIINH:

OK 01. Beibupats crocoOsl peiieHus 3a1a4 npodeccuoHanbHON AesSTEeIbHOCTH
MIPUMEHUTEITBHO
K pa3JIM4HbIM KOHTEKCTAM

OK 02. Hcrnonb3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHaluu3a U
UHTEpIpeTaunn WHGOpMaluu, U HUHPOPMAIMOHHBIE TEXHOJOTUHU JJIsi BBIIOJIHEHMS
3aj1a4 poQeccCuOHAIbHOMN 1eATEeIbHOCTH

OK 03. [InmanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPO(GECCHOHANIBHOE U
JMYHOCTHOE pPa3BUTHE, NPEANPUHUMATEIbCKYIO EATEIbHOCTh B MPOPECCHOHATBbHON
cdepe, UCIOJIb30BATh 3HAHUS 110 (PMHAHCOBOW IPaMOTHOCTHU B PA3IMYHBIX KU3HEHHBIX
CUTYaLUAX

OK 04. D¢ dexTuBHO B3aUMOIEUCTBOBATh U pa0OTaTh B KOJUJIEKTUBE U KOMaH/IE

OK 05. OcymecTBisiTh YCTHYIO H IHCbMEHHYIO KOMMYHHUKAIMIO HA
rocygapcTBeHHOM si3blke Poccuiickoit @enepanyii ¢ y4eToM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

dopmupyemble poPecCHOHAIbHBIE KOMIIETEHIUU MO crennanbHocT: 11.02.06

Texnuueckasi SKCIUTyaTaIusi TPAHCIIOPTHOTO PATUOICKTPOHHOTO 000py10BaHUs (10
BHJIaM TPAHCIIOPTA):

[IK 3.3. IlporpammupoBaTh M HAcTpaWBaThb, YCTPOMCTBA U ammaparypy
1U(POBBIX CUCTEM TIEpEIayu.



3. OneHoYHbIe MATEPHAJBI IJIS BXOAHOT0 KOHTPOJIS
BxongHoM KOHTPOJIb

JlanHasi KOHTpOJIbHAs paboTa mpejuiaraercs Juis BbIsBIeHUs ypoBHA 3YH mo
MaTE€MaTUKe 32 OCHOBHOM KypC CpEIHEW IIKOJIbI JJI CTYIEHTOB OYHOTrO 00yueHus 1

Kypca.

Llenp: BBIABUTH YpOBEHb 3HAHWW, YMEHHMM M HAaBBIKOB II0 MAaTeMaTUKE 34
OCHOBHOM KYPC CpPEIHEN IIKOJIbI

KoHTposbHas paboTa COEp>KUT OCHOBHBIE TEMBI IIKOJIBHOIO Kypca MaTeMaTHKU:
ACUCTBUSL HaJ JOpoOsSMHU, JEHCTBUS HaJa CTENEHSIMH, pEIICHHE YpaBHEHUU U
HEPaBEHCTB C OJHUM HEU3BECTHBIM, PELICHUE CHCTEM YPABHEHUHW M HEPABEHCTB,
noctpoeHue rpadukoB GyHKIMHU, YIPOIICHUE AreOpanyeCcKrX BhIPAKEHHM.

Koutponbhas paborta paccuntana Ha 1 uvac 30 MUH, COAEpPX UT 2 BapuaHTa
3aganuil. Kaxxaplii BapuaHT cOCTOUT U3 16 3a1anHuil.

Kputepun olieHKH KOHTPOJIBLHON PabOTHI:

OneHka «OTJIMYHOY - 3a 14-16 TIpaBUIILHO BBIMOJHEHHBIX 33/1aHU;

Ouenka «xopo1io» - 3a 11-13 npaBuabHO BBIMOJHEHHBIX 3a/1aHUT;

OneHka «yJIOBIETBOPUTEIBHO » - 32 10-7 MpaBWIIBHO BBINIOJIHEHHBIX IPUMEPA;
OueHka «HEyIOBJIETBOPUTENBHO» - 32 6 U HIXKE 3aJaHUN.

OO6pazoBaTtenbHbIC PE3YyJIbTAThI, MOJICKAIINE TPOBEPKE (IIIEMEHTHI):

HPy5, APy6, I1Py7, APy8

OK 01, OK 02, OK 03, OK 05.

Conepxanue 3aJaHUi:

3adanus Bapuanm Ne 1 Bapuanm Ne 2
1. Ynpocmume (m-2)(m-6)-(m-4)° (a-3)>-(2-a)(4-a)
2. I[Ipeocmasvme 6 sude X% a3a?
cmeneHu ] a4
3.Paznooicume na 2x°-8x X+ 3x%-4x°
MHOMCUMENIU:
4. Coxpamume 0po6b: (c _ 3)2 (x + 2)3
c®-9 x’ +4x+4
5. Bvinonnume oeticmeusi. a a+l a+x a—x
a-1 a 4 a
6. P :
ewiume ypaeHeHUs. 2) X X _g 2) x 4x 5
5 2 3 5
6) 2x%-7x+6=0 6)2-7x-4x°=0
7. Pewwume cucmemy x+y=2, 2x +5y =15,
VPABHeHU: 5x—3y=8 x-2y=3
8. Pewume cucmemy x—y=2, x+y=4,
epaghuuecku Xx+y=5 x—yp=2




9.Bviyucaume: 3J5 2 2.3 2
25 27
10.Pewuume nepasencmaa: a)2x+1>4x-3 a)dx-3<3x+5
6)x%-9> 0 6)x°-3x>0
11. Pewuume cucmemy x—3<0, x+22>0,
Hnepasencme 7-5x>2 3x—-1<0
12. B xakom npomesxcymke J93 /108
HAX00UmMcsi Yuco. Bbz6epume a)(90’100)’ 6)(9,10) 6)(8,‘9), 2)(] 0,]])
omeem:
13. Ilocmpotime epaghux V=x"+1 V=(x+1)*
@yuryuu:
14.Pewuume ypasreHue: 3x+1 14X -1 3 4 5-x
x+2  x+2 x 1-x x-1
15. ¥Ynpocmume svipasicenue: 1 a? 1 g2 +46+4
a+1l+ : 5 -2-
a+l) 1-2a+a 2+6) 6-+5
16. B :
preTme 172221705 +3> 6-3> |*5>
6 3 12 14 6
0,8*0,25 (21-1,25):2,5

4, OHeHO‘IHLIe MaTepuaJabl IJA TEKYIIETr0 KOHTPOJIsA

JIMTaKTHYECKUE UTPBI

Tema: Kopau u crenenu

OO0pazoBaTenbHbIC PE3YJIBTATHI, TOJJICKAIINUE TPOBEPKE (IJIEMEHTHI):
JPy5, IPy6, OK 01 - OK 04.

3aI[aHI/IeI BreimonHuTe BBIYMCICHHMA. 3alMIIUTE B Ta6J'II/II_[BI 6yKBBI, CBJA3aHHBIC C
HaﬁHeHHBIMH OTBCTaMU:

A p5te: 2§2: 114116 =
B| 4-81++0,5° = T| (2410 =
P 3\/56'29: H 30’4:
5 1 /3,2
K| §=2) +125:=
| 3 3 (5«/5)2—
O] %/48-3162 = 8~ -

13 2 -3 40 6 200 | 485 | 0,5 0,2




Tewma: Jlorapudmsl u ux cBoiicTBa

OO0pa3zoBaTenbHBIC PE3YIBTATHI, TOJJICKAIINE TPOBEPKE (IJIEMEHTHI):
JPy5, IPy6, OK 01 - OK 04.

3a,Z[aHI/Iel Pemute CTYIICHBKH U COCTABLTC CJIOBO

21+Iog25
10 7 2
Ig50—1g5 o sy |I1g8 +1g125
451 0 2 1 3
8I0923 K 1 T T Kk a|logsx=-2
27 3 8 6 1 9
Iog36\/€ O a € lo 5:£
o e a O 2
o 1 1 J5 10 25
2 4
T X I

10



Pabounii 1uct: OCHOBBI TPUTOHOMETPHUH

OO0pazoBaTenbHbIEC PE3YIBTATHI, OJJICKAIINUE TPOBEPKE (IJIEMEHTHI):
JPy5, 1Py6, OK 01 - OK 04.

1. 3anosHuTe NPONYCKH TaK, YTOOBI HOJIYYHI0CH BEPHOE BLICKA3HLIBAHUE:
a) Yron B 1 paanan — 3T0 Takoi

JUIMHA AYTU KOTOPOTO PaBHA

0) Panuannas u MEpBI CBA3aHbI 3aBUCUMOCTBIO

paauas.

[lepeBenute U3 rpagyCHON MepHI B PaIUAHHYIO:

300° = 210° =

40" = 135° =

IlepeBenure U3 paaAMaHHON MEpHI B IPagyCHYIO:

6T _ 11m _

5 12

15 = 3n=

2. Yncaosasi OKpPY:KHOCTh. Tpuronomerp (pa6ora ¢ npemnogapareiem)
y

11



3anojgHuTe TaOJIHILY:

Mpagycol 0° | 30° 90° 135° 210° 270° 315° 360°
PaguaHbl n|n 2w 5n 5t | 4 5n 11w
4|3 3 6 | " 4 |3 3 6
Abcumcca x
OpauHatay

3. 3anuuMTe rPaHUIbLI YeTBEPTEl eIMHHYHON OKPY/KHOCTH B BU/I€ HEPABEHCTB
| yeTBepTH: Il yeTBepTH:

Il yeTBepTH: IV derBepTh:

Ol‘[peI[eJII/ITC KaKOfI tIeTBepTH HpI/IHa,Z[JIe}KI/IT y1"OJIZ
128° € 1280° €
-150° € -600° €

Onpenenure  Kakoil  4YETBEPTH  NOPHUHAWICKHUT 4ucio 1t HA  eIMHUYHOM
TPUTOHOMETPHUUECKON OKPYKHOCTH:

7T 27T
B © B ©
71 12m
6 5 °©
13 ¢ -53€

4. Tloab3ysich CBOWCTBAMH TPHUIOHOMETPHYECKHX (YHKUMIA npuBeguTe
TPUTOHOMeTpHUYeCKHe (YHKIUM K 3HAYCHUI) HAUMEHbIIEr0 IMOJIO0KHUTEJIbHOI0

aprymeHra:
a) cos 375° = ; cos 600° =
cos (-215°) = ; COS nTn =
0) sin 450°= , sin 690°= ,
sin (-270°)= , sinlOTn:
B) tg 215°= , ctg385°= ,

12




457

t9(=-) =

5. H300pasure eIMHUYHYI0 OKPY/KHOCTD,
3aJaHHbIE TOYKH:

A-19) BED): C(-2m;  D(- 2

117z

251

451

, cig(-—) =

E(5);

6. C moMOUILI0 TPUTOHOMETPA /ISl 33[IAHHONH TOYKH ONpPEIEIHTE JeKAPTOBBI
KOOPAMHATHI M 3aNMIINTE 3HAYEHHEe TPUTOHOMETPHYeCKNX PYHKUM.

F(1)

NMONBITANTEC, HA HEHd OTMETHUTH

X

y

cost

sint

tgt

ctgt

13




/. CpaBHHTE C HYJIEM:

cos 150° (m.x. 150° € 2 weTB.)  sin 3630° tg 1800°

117z 5w . 117z T
COST 1g— sm —? gl ———

[IpoBepouHbIC Da6OTI>I

BapuatuBHOCTB: 2

Kpurepun ouenku:

OneHka «OTIIMYHOY - 32 S5 MPAaBWIbHO BBIITOJTHEHHBIX 3aJaHUI;

Ouenka «xopouo» - 3a 4 mpaBUIBHO BBINOJHEHHBIX 33/IaHUK;

OneHKa «yJIOBJIETBOPUTEIIBHO » - 3a 3 TPABWJILHO BHITIOJTHEHHBIX 3a/IaHUS;
O1ieHKa «HEYyAOBJIECTBOPUTEIBLHO» - 32 2 U HWKE 3aJaHUM.

Tewma: Pa3Butue nmoHATHSA O YHCIIE

OO0pazoBaTenbHbIC PE3YJIBTATHI, TOJJICKAIINUE TPOBEPKE (IJIEMEHTHI):
JPy5, IPy6, OK 01 - OK 04.

1. BBI?[CHI/ITG, KaKne€ U3 JaHHBIX YHUCECII SABJIAIOTCA palluOHAJIbHBIMU, KaKUEC - UppalluOHAJIbHBIMH.

a) \/2%;6) —12-4/3; B) cos30°r) f%‘_fl ; ) 0,(15).

2. [lepeBenute B 0OBIKHOBEHHYIO Ap0o0b uncio: 1,2(5);

5 i 4
3. YHpOCTI/ITC BBIpAXXCHUE! + T W BBIYHUCIIUTC €0 3HAYCHHUEC IIPU M = 9 un=—_,.
n—m n0'5 + ]/nE 9

J2-1

5. CpaBHHTE MOKA3aTENN CTEMEHEH, €CIIM U3BECTHO, YTO:

1 V5
4. CpaBHUTE YUCIIO C €AMHULIEH: (—j .

14



) (Zj > (g} 6) (tg30°)" > (tg30°)* .

8

Tema: Crenenu ¢ pallMOHAIBHBIM U IEUCTBUTEIbHBIM IMOKA3aTENISIMU, UX CBOMCTBA

OOpa3zoBaTenbHBIC pe3ybTaThl, MOJUICKaNME MpoBepke (dmmemeHntsl): JIPyS,
J1Py6, OK 01 - OK 04

1.Haiinute 3HaueHue BBIPAKEHUS

2) 42’5—[3’ +Gj' 08" 6) {10 ) Y2135 1) JA-T a7,

2. CpaBHHUTE YHCIIa

: 2\ 3\ 2
a)(z,a)ﬁu(zgj : 5)(5) ul, 6)326 u+8.

3. Yopoctute BbIpaXKeHUE

p+8 B p—8
2 1
p-28lp+4 3p®+2p3+4

1 V241
V241
0) (—a N j -a

4.36"

32n—3 X 22n+2

a)

B)

4. TlpencraBbTe BoIpaXKEHUE B BUJIC CTEIICHU:
X |y
y\x

Tema: Tpuronomerpudeckue TOKIAECTBA

OO0pazoBaTebHbIC PE3YJIBTATHI, TOJJICKAIINUE TPOBEPKE (IJIEMEHTHI):
JPy5, IPy6, OK 01 - OK 04

1. BbIUUCIUTS:
a) sin 58° cos13° —cos58° sin 13°;

T i . & . Ix
6) C0S—C0S—— —Ssin —sin —
12 12 12 12

2. YIpOCTHTh BBIpAKCHUE:
a) cos(t — x)—sin tsin x ;

0) 1cost —sin [Z + tj.
2 6

3. Jloka3aThb TOXIECTBO:

15



sin(a + f3)+sin(a — B)=2sin acos B
4. Pemuth ypaBHEHUE

tg4x—tg3x

@) sin 3xcos X+ cos 3xsin x=0 0)
1+1tg4xtg3x

. 12 3r . T
5.3nas,4yro SNha=—-——un 7<a<-—, HaUTu tg| ——«
13 2 4

Tema: CBoiicTBa QpyHKINU

OO0pazoBaTenbHbIEC PE3YIBTATHI, MOJJICKAIINUE TPOBEPKE (IJIEMEHTHI):
JPy8, 1Py10, OK 01 - OK 05

x+3, ec aux=-1,

1. lana dpyuxuns y={2x+2 ec m x <2

a) Haiire 1(3), y(~4), y(~2), y(JZ +3).

6) [Toctpoiite rpaduk nanHOM QyHKIUU.
B) Ykaxwure i nanHon ¢pyakuu D(y), E(y)

') YKQKUTE IPOMEXKYTKH 3HAKOIIOCTOSHCTBA

2. [loctpoiite rpadux GyHKIHHN Y = (X-3)2+1 Y OTUIIINTE BCE €€ CBOMCTRA.

2
. X" +6x+9
3. Haiigure obnacts onpenenenust GyHKIUU y = —1
X+

4. 3apaiite popmyIoil kakyro-HUOYAb QYHKIIHIO, TpaduK KOTOPOil mepecekaeT och x B Toukax (—1;

0), (2; 0), (5; 0).

Tema: [lupamuga

OO0pa3zoBaTenbHbIE PE3YIBTATHI, MOJJIEKAIINE TPOBEPKE (IJIEMEHTHI):
IIPy1, IPyl14, IPy15, IPy16 OK 01 - OK 04

bokoBas rpaHb paBUIBHON YETBIPEXYTOJIBHON TUPAMUIbI

HaKJIOHEHA K IJIOCKOCTH OCHOBaHUA 1oA yrioM 30°, anodema paBHa 4.

Haiinure:

1. BBICOTY TMpaMHUIbI

2. paanycsl BIIMCAHHOW U ONIMCAHHOM OKPYKHOCTEH B OCHOBAHUE ITUPaMU/IbI

3. CTOPOHY OCHOBAaHMSI

4. nepuMeTp OCHOBAHUS

16



5. mIomaab OCHOBAHUS
6. TuToIIa1b OOKOBOM MOBEPXHOCTHU MMUPAMMUIBI

7. oI ib MOJIHOM MOBEPXHOCTH MTAPAMHUIBI

8. 00bEM MUpaMuIbI

9. 6oKOBOE peOPO MUPAMU/IBI

10. yron mex 1y 60KOBBIM PeOpPOM U TUIOCKOCTHEO OCHOBAHHUS ITHPAMUIBI

11.paccTosiHre OT TOYKH MEPECEUCHHUSI BEICOTHI MUPAMHUIBI C €€ OCHOBAHUEM J10 OOKOBOM rpaHu

TecTrl

Tema: IIponsBognas

OO6pazoBaTebHbIC PE3YIBTATHI, MOJJICKAIINUE TPOBEPKE (IJIEMEHTHI):
J1Py10, OK 01 - OK 04

1 BapuanT
1. TlpousBomHO¥ (pyHKITNU HA3BIBAETCH ...
a) OTHOLICHHUE NpHpaLeHNs GYHKIUH K IPUPALICHUIO apTyMeHTa
0) TIpeneN OTHOIIIEHHUS TIPUpPAIEeHHs apryMeHTa K pupamieHuio GyHknun npu Ax—0
B) MpeJieNl OTHOLICHUS MpHpalieHus GYHKIUH K IPUPALIeHUI0 apryMenTa npu Ax—0
I') OTHOIICHHUE MPHUpAIeHNs] PYHKINH K IPUPALICHUI0 apryMmenTa mpu Ax—0

2. OU3WYECKHUI CMBICI POU3BOIHOM COCTOMT B TOM, YTO CKOpPOCTh V (1) =..... ,a(t)=........

3. T'eomeTpudeckuii CMBICT POU3BOJHON COCTOHT B TOM, UTO

a) yriaoBoi koadduieHT kacateabHOM K KpuBoil y = f(X) B TOUKe (X, Yo) paBeH 3HAUCHUIO (DYHKIIUH B TOUKE
Xo,

0) yrioBoit ko3 duimeHT KacaTenbHON K KprBoii y = f(X) B Touke (Xo, Yo) paBeH 3HAYCHHIO POU3BOTHOM
(YHKLUH B TOUKE Xo;

B) yIJIOBO# KO3 GHUIMEHT KacaTelbHON K KpuBOil y = f(X) paBeH 3HAYCHHUIO TPOU3BOTHON QYHKINHM;

3. 3anuimnTe ypaBHEHHE KacaTelbHOM K KpuBo# y = f(x).
’

u
4. Jonwummwmre npaBuio nuddepenimponanus: a) (C u)'= 0) (Uu+v)= B) (UV)'= 1) (—j =
\'
5. 3aroiHMATE MPOMYCKH:
1. (.)=02 (x"=... 3. (\/;)/: oo 4 ()'=€e0 Bi(cosx)=.... 6.(...)'= >— 7. (10ga X)'= ...
COS™ X

6. 3anuummTe NpaBUIO HAXOXKAEHHS MPOM3BOAHON claoxHOM ¢yHKuuu. [IpuBeante mpumep.
7. Kak BBl MOHMMaeTe «IIPOU3BOJHAS TPETHETO HOPSIIKA»?

8. CdopmynupyiiTe 10CTaTOUHBIN TPU3HAK BO3pACTaHUS (DYHKIHH.

9. Kakue TOYKH HA3BIBAIOTCS] KPUTHUECKUMU TOUKaMu 2 pona? Kak ux Haitu?

10. Yro sBnsercs sxctpemyMoM GyHkuun? Kakne skcTpeMyMbl ObIBAtOT?
11. W3 mepedncieHHbIX HIKE MYHKTOB COCTaBbTE ajrOPUTM HCCIeNOBaHMs (PyHKIIMM Ha MOHOTOHHOCTD U
IKCTPEMYMBI:
1. Haiitu 302K BTOPOil MPOM3BOJHON HA KAXKJOM IPOMEKYTKE.
2. HaiiTu 3HaK epBOii NPOU3BOAHON Ha KaXKAOM MIPOMEKYTKE.

17



Haiitn 3HaK GyHKIINY HA KaXIOM ITPOMEKYTKE.

Haiitu kputndeckue Touku 1 poxa.

Haiit BTOpYy1o npon3BoaHyto.

Haiitu kputHyeckue Touku 2 poja.

Haiit o6macts onpeneneHus.

Haiiti mponsBogHyto QyHKITHH.

Pa30uth o6macTh onpeenenus GyHKIMA KPUTHUSCKUMU TOYKAMH Ha TIPOMEKYTKH.

0. OnpenenuTh UHTEPBATBI BO3PACTAHHUS, YOBIBAHUS, SKCTPEMYMBI (YHKIIUH COTIIACHO

JOCTaTOYHOMY TIPU3HAKY.

11. OnpenenuTh HHTEPBAIIBI BBITYKIOCTH, BOTHYTOCTH, TOUKH MIEperuoa.

12. Haiitu 3HaueHre (YHKIIMHM B KpUTHYSCKUX TOYKAX, MPUHAIICKAIINX OTPE3KY U Ha KOHIIAX
OTpe3Ka.

13. Haiitu 3Ha4eHME IPOU3BOAHON (DYHKIIUU B KPUTHUCCKUX TOUYKAX, TPUHAIICKAITUX OTPE3KY H
Ha KOHIIaX OTpe3Ka

14. BeiOparp Haubospliee 1 HaMEHbIIIee 3HaueHNe (PYHKITUN U3 HalJIeHHBIX 3HAYCHHA.

15. BeiOpars Haubosnpliee 1 HaNMEHbIIIee 3HaUYeHIE MPON3BOAHON (DYHKIIMH U3 HAIEHHBIX

3HAYCHHIA.

BOONO O~

2 BapuaHT

1. IIpomsBonHOW HYHKIUHM HA3BIBACTCA ...

a) OTHOILCHHUE MpUpaIleHns QyHKINH K TPUPALICHUIO apTyMeHTa

0) TIpeneN OTHOIIEHHUS TIPUpPAIeHHs apryMeHTa K prupaiieHuio GyHknnn npu Ax—0
B) MpeJieNl OTHOLICHUS MpHpalleHus GYHKIUH K IPUPALIeHUI0 apryMenTa npu Ax—0
I') OTHOIICHUE MPHUpAIeHNs] PYHKIINH K IPUPALICHUI0 aprymenTa mpu Ax—0

2. ®usnyeckuii CMBICT MPOU3BOIHOMN cocTouT B ToM, uto S ‘() =....; s"(t)=....;

3. T'eoMeTpuyeckuii CMBICT POU3BOAHOI COCTOUT B TOM, UTO

a) yrioBoi koddduimeHT kacaTenbHOM K KpuBoit y = f(X) B TOUKe (X, Yo) paBeH 3HAUCHUIO (PYHKIIUH B TOUKE
X0

0) yrioBoi ko3 uImeHT KacaTenbHol K KpuBoii y = f(X) B Touke (Xo, Yo) paBeH 3HAYCHHIO POU3BOTHOM
(YHKIIUH B TOUKE Xo;

B) yIJIOBO# KO3 GHUIMEHT KacaTelbHON K KpuBOil y = f(X) paBeH 3HAYCHHUIO TPOU3BOIHON DyHKINHM;

3. BanuiuTe ypaBHeHUE HOpMaITH K KpuBoi y = f(x).
u

4. Tormmure mpasuiio auddepenimponanust: a) (C u)'= 0) (Uu+v)= B) (UV)'= mnl—| =
\'

5. 3amonHuTE MPOIMYCKH:
!

—

1 1 .
()= 1 02 | = =053, @)Y=, 4.(...)=cosx; 5. (ctgx)=...; 6.(...)=—; T1.x)=...
X X
6. 3anumTe NpaBUIIO HAXOXKAEHHUS MPOU3BOAHOM cioxHOM (yHkuuu. [IpuBeante mpumep.

7. Kak BBl HOHMMAETE «IPOU3BOIHAS YETBEPTOTO MOPSIKA»?

oo

. CthopmynupyiiTe 70CTaTOYHBIN MPU3HAK YOBIBAHUS (DYHKIINH.
9. Kakue TOukH Ha3bIBAIOTCS KpUTHUECKUMHU ToukaMu 1 pona? Kak ux Haitu?
10. Yro siBisiercst akcTpemyMoM GyHkiuu? Kakne skcTpeMyMbl OBIBAIOT?

11. U3 nepeunciieHHBIX HIKE TyHKTOB COCTABbTE AJITOPUTM HCCIIEA0BaHNs (YHKLUUH Ha BBITYKIOCTh U TOUKU
neperunoda
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HaiiTu 3HaK BTOpOil MpOU3BOAHON Ha KaXK/IOM ITPOMEXKYTKE.

HaiiTu 3HaK nepBoi MPOU3BOIHON Ha KaXJOM MPOMEXKYTKE.

HatiT 3HaK (pyHKIIMY Ha KaXIOM MTPOMEXKYTKE.

Haiitu kputnyeckue Touku 1 popa.

Haiitu BTOpyr0 NPOU3BOAHYIO.

Haiitn kpuTHdeckre TOUkH 2 poza.

HatiTi o6macTh onpeeneHus.

Haiitin mponsBogHyto GyHKITHH.

Pa30ute obmacTs omnpeenenus GyHKIMHA KPUTHIECKUMHU TOYKaMH Ha TIPOMEKYTKH.

0. OnpenenuTh UHTEPBAJIBI BO3pACTaHUsI, yOBIBAHHS, SKCTPEMYMBI (PYHKIIMU COTJIACHO JJOCTATOYHOMY
MIPU3HAKY.

11. OnpenenuTh HHTEPBAIBI BBITYKIOCTH, BOTHYTOCTH, TOUKH TIeperuda.

12. Haiitu 3Ha4eHHEe QYHKIIMHM B KPUTHUSCKUX TOUKAX, MPUHAICKAIINX OTPE3KY U Ha KOHIIAX OTPE3Ka.

13. Haiitu 3Ha4eHME IPOU3BOIHON (DYHKIIUN B KPUTHUCCKUX TOYKAX, MPUHAISKAIINX OTPE3KY U HA KOHIIAX

oTpe3Ka
14. BeiOparp Haubosnplee U HaMEHbIIIee 3HaUYeHNe (PYHKITUN 13 HalJIeHHBIX 3HAYCHHA.
15. BeiOpath HauOoJbIIICe U HAMMEHBIIIEE 3HAUCHUE TPOU3BOAHON (DYHKIIMH W3 HAMICHHBIX 3HAYCHUH.

RBoOoo~Noo~wDOE

MareMaTHu4eCKUi JUKTAHT:

Tema: IlepooOpa3Hasi u UHTErpabl

OO6pazoBaTtenbHbIC PE3YyJIbTAThI, MOJICKAIINE TPOBEPKE (IIIEMEHTHI):
JIPy10, OK 01 - OK 04

[Iponomxure:
1. ®ynkuus F(x) sensiercs nepBoodpasHoit s f(x), ecn. ......

3. 3aKoHYHUTE CBOICTBA MHTErpaa

[a- f()dx=
[(F(0+g()dx=
4. Isin xdx=

5. [x‘dx=

6. Iexdx:

7. 3anumute Gpopmyny Herorona-JIeitOHMIIA 17151 BRIUMCIIEHUS ONPEIEICHHOTO MHTEerpaa

8. B uem 3akiouaercs FCOMeTpI/I‘{CCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O I/IHTCTpaJIa?
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IIpodeccnoHAIBLHO-OPUEHTHPOBAHHBIE, MEKINCIUIJIMHAPHbIE 32 IaHUSA
OO6pazoBaTenbHbIE PE3YJIbTATHI, MOJJIEXKAIINE TPOBEPKE (IJIEMEHTHI):

TPyl — JIPy19, OK 01 - OK 05, TIK 2.5, TIK 3.4

Tema

BapuanTbl 3aiaHuii

Pa3BuTHe NOHATHSA O
qucJie

3amaua 1. Pacnenku cromMocTd pemoHTa OyKc, MPOU3BOIUMOIO
pabotHukamu Baronnoro pemontHoro neno baraitick CK JIPB B mae 2010
roga yBenmdeHsl Ha 3,9%, a c aBrycra 2010 roga eme Ha 1,24%. Ha cxompko
MPOIIEHTOB TOBBICHIIACH CTOMMOCTH pEMOHTa OyKC 10 CpaBHEHHIO C

MepBOHAYATIEHON?
3anmaya 2. ITo 3akoHy OMa BBIUMCIHATE KOMIUIEKCHBIA TOK B IIETTH:
| U 220
7 267+j134
CTeneHu U KOPHU 3ananue

1.BpINOAHUTH NEpeBO]] 3HAUCHUN U3MEPEHHON BETUUHHBI, UCIIOJIb3YS
cTeneHb ¢ ocHoBanueM 10

500 250 200 500 1000 | 300 | 100 1,5mI"
MKD n®d ad MI1 | od kKl | Mcd | B

?ud PMKO| 21D | 7kl | 28D | 21Ty 20d | ?2T'n

2.BbInonHUTH NepeBo]] 3HaUeHUH U3MEPEHHON BEIMYUHBI, HCTIONIb3YS
cTerneHb ¢ ocHoBaHueM 10

500 ud| 250 200 5500 | 1000 | 0,3 300 1,5I"
MKD | nd Kl ad MI'n MKD H

?MKD | 20D [ 2D | 2MI ?20d | 2kl | ?2 nd ?
ml'H

3.BBINOIHUTH NEPEBO]] 3HAUCHUN U3MEPEHHON BETUUYHHbI, UCTIOJIb3YS
cTeneHb ¢ ocHoBanueM 10

0,68 250 2 Mk®| 550 nd | 100 0,3 3300 150
HOD HOD HOD MKD | oD ITh

?MKD | 20D | ?2HD | ? MKkD 7200 [ 20D | 7Mxd | 7kl

1. BBIMONHUTE IEpeBOJ 3HAYCHUN N3MEPEHHOM BETTMYNHBI, UCTIONB3YS
cTerneHb ¢ ocHoBanueM 10

6,8 200 | 0,2 Mx®D 55ud | 1000 | 0,03 330 nd | 150
3 (() 3 (O} HO MKD MKD
? ?ud| ? ud ?MKD [ 20D | 275D | ?MxD | ? 1D
MKD

OCHOBBI
TPUTOHOMETPHUH

3ananue 1. Ha n300paxeHUN CHHYCOMAAIBHOTO CUTHAIA aMIUTUTY/a
cocrasisieT Sxaen., nepuona — 10 gen. 3navueHns K03(PpPUINEHTOB OTKIOHEHHUS:
o Beptukanu 0,2 B/aen.; mo ropuzonrtanu 1,0 mxc/aen. Onpenenutsb
MOTPEHIHOCTh U3MEPEHNUS aMIUIUTYAbI CUTHAJA, €CJIM U3BECTHO CIIEAYIOIINE!
BBIXOJTHOE CONPOTUBIIEHUE NCTOUHMKA curHaia R, < 10 kOwm; BxogHoe
comnpoTtuBieHne ycunutens Y ocrmuiorpada R, = 1Mowm; BXogHAs eMKOCTb
yeunurens Y ocuumnorpada Cy =60 nd.

3azlalme 2.Ilo OCHUJIIIOrpaMe ONpCAC/IMTE BU U MapaMCTPhbl CUI'HAJIa
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(aMIuIMTY Y, IEPHUOJI, YACTOTY)

Macmra6: Bpemenu — 1 knerka-0,2 Mc; HanpsbkeHus - 1 KieTka -2 BoJibTa

Y a-e7 ©

3aganue 3. [lo ocrruiorpamme onpeienTh BU U TTapaMeTphl CUTHAIA
(amMmIuTYy, IEpUOI, YACTOTY)
Macira6: Bpemenu — 1 kierka-0,5Mc; Hanpsbkenus - 1 kietka -0,5BobTa

3anganue 4. Macmra6: Bpemenu — 1 kietka-100Mke; HanpsoKeHUs - 1 KeTka
-0,5BoJIBTA

Y20 >10ws

3aganme 5. Macmrad: Bpemenu — 1 kietka-0,2 Mc; HanpspkeHus - 1 KieTka -
2 BOJIbTA
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DyHKIUHA, UX
cBoiicTBa M rpaduku

W3mepxKu 1mpu epeBo3Ke rpy3a TpeMs BUIAMH TPAHCIOPTa COOTBETCTBEHHO
BBIYUCISIOTCS 10 Gopmynam: y; = 150 + 50x, y, = 250 + 35x u y3 = 350 +
45X, TIe X — paccTOsIHUE, KM; Y1, Y2, Y3 — CTOUMOCTb TIEPEBO3KH, P.

Haiinure rpaduyeckn, Ha Kakue PacCTOSHHUSA M KaKUM BHJIOM TpaHCIOPTa
MIePEBO3UTH TPY3 SKOHOMUYHEE:

a) BCeMU BUJaMHU TPAHCIIOPTa;

0) BTOPBIM U TPETHUM BHAMH TPAHCIIOPTA;

B) MIEPBBIM M TPETHUM BHJIaMU TPAHCIIOPTA.

Ioxka3aTebHbIE,
Jorapupmuyeckue
bynkuun

B xone pacniaga paauoOaKTUBHOT'O U30TOIIa, €TI0 MacCa YMCHbBIIAECTCA 10
t

3akoHy M(t )= My 2" T, T1ie Mg - HaYaJIbHas Macca u30Tora, t (MUH) —
MpoIIeIiee OT HaAYaJTbHOTO MOMEHTA BpeMs, 1 - IIeproJI odypaciaja B
MuHyTaX. B mabopaTopuu moiydniy BemeCTBO, COAepIKaIlee B HaUaTbHBIH
MOMEHT BpeMeH:u Mo= 100 Mr u3otona Z , mepuo/I moxypacmaaa KoToporo T

=2 MuH. B TeueHue CKOJIIBKMX MUHYT Macca U30Toma He Oyaet MeHbine 12,5
r?

YpaBHenus u
HEPABEHCTBA

3agauya 1. Cuna Toka B nier | (B ammepax) onpenensieTcs HanpsHKeHHEM B

LIEMTU ¥ COTIPOTHUBIIEHUEM dJIeKTporprbopa mo 3akony Oma: R’ rreU
— HampsbKeHHe B BOJIbTax, R — compoTuBieHne 3nekTporpubopa B oMax. B
QJICKTPOCETH BKIIFOUCH IMPEIOXPAHUTEIIb, KOTOpBIﬁ IIaBUTCA, €CJIN CUJIa TOKa
npesbimaet 4 A. Onpezaenure, KAKOE MUHUMaIbHOE CONPOTHUBIICHUE JTOJDKHO
OBITh Y 2JIEKTPONPUOOpa, OAKIFOYAEMOro K po3eTke B 220 BOJIBT, YTOOBI
CeTh NpojioirKaia paboTaTs. OTBET BBIPA3UTE B OMaX.

3agaua 2. B po3eTKy 37eKTpOCeTH MOIKIIOUEHBI TPHOOPHI, o011ee

COTIPOTUBJIEHHE KOTOPBIX COCTABIISET Ry =90 om. . [TapannensHo ¢ HUMH
B PO3ETKY peroaraeTcs MoAKIII0YUTh dIeKTpooborpeBatens. OnpeaennTe

HauMeHbIIIee BO3MOXKHOE COIIPOTUBIICHHE R2 s10r0 3NIEKTPOOOOTrpeBaTes,
€CIIM U3BECTHO, YTO MPH NMapaIeIbHOM COCIUHEHUH JBYX TPOBOJHHUKOB C
Ry omw Ry om
Iy g
dopmynoit Ri+H2 (Owm), a mas HopManbHOTO
(YHKLIMOHUPOBAHHUS 3JIEKTPOCETH 00IIee CONPOTUBIICHHE B HEH JOJKHO
ObITh He MeHbIlIe 9 OM. OTBET BhIpa3HUTE B OMax.
3anaua 3. Ilpu temnepatype 0°C penbc umeer iy, lo =10 m. Tpu
BO3pacTaHUU TEMIIEPATYPBI IPOUCXOIUT TEIIOBOE PACHIMPEHUE PENIBCA, U
ero JUIMHA, BBIpAKEHHAs B MeTpax, MeHsercs o 3akony 1(t%) = lo(1+at9), rae
0=1,2-10" (C°)"" — ko3¢ uiHenT TemIoBoro pacmmpenus, t°- Temmeparypa
(B rpagycax Llenbcus). Ilpu kakoli TemnepaType pesbe YAITUHUTCS Ha 3 MM?
OrtseT BhIpasute B rpagycax Llenbcus

COTPOTUBJICHUSIMU UX 00IlIee CONPOTURIICHUE TAETCS

Rﬁ}hsf ee —

IIpoussognas
(yHKIIUM U ee

3agaya 1.B menu sIeKTpUYECKOT0 TOKA IJEKTPUIECKHUH 3aps] MEHIETCS C
TEUCHHEM BpeMeHH 110 3akoHy ( = ( (t). Cuia Toka | ecTh nponsBoHas
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NpUMeHeHne

3apsina ( o Bpemenu | = ' (t). Beraucnuth cuny Toka B MOMEHT BpeMeHu  t
=5 ¢, ecnu g = sin (2 t-10)

3agaua 2. Pemuth kelic — 3aauy Ha HAXOXKJICHUE 3HAUCHHUSI CHJIBI TOKA B
MOMEHT BpeMeHH { yepe3 Mpou3BOIHYIO (GYHKIIUH.

DIIEKTPUYECKUM 3apsijl, TPOTEKAIOIINI Yepe3 pe3ucTop, HaunHasi ¢ MOMeHTa t
=0, samaercs hopmymoit q (t) =3(t-1)%+( t — 1) + 2. Haiiure crmy Toka B
MOMEHT BpemeHnu t=1c.

3agaya 3. Pemuts kelic - 3a/jauy Ha BEIYUCICHUE 3HAUEHUS CHIIBI TOKA B
MOMEHT BpeMeHH t uepe3 pou3BOIHYIO (PYHKITHH.

Breraucnure HaIpsKEHUC B CCTU IICPEMEHHOTI'O TOKa B MOMCHT BPEMCHU

t=1 c, ecnmu HHAYKTUBHOCTD KaTymku L= 5 'H, a cuia Toka u3MeHseTcs 1o
sakony i=10 sin 2w t, A.

3anaua 4. PemuTs Kelic-3aavqy Ha BEIYUCIICHNE 3HAYCHUS CHITBI TOKA B
MOMEHT BpeMeHHU { yepe3 Mpou3BOIHYIO (GYHKIIUH.

Brruncnure crity TOKa B IeTH, IPOTEKAIONIYIO Yepe3 KOHIEHCATOP eMKOCTHIO
C =5 mx® B MmomeHT BpeMeHnH t =1 ¢, eciii HanpspKEHUE U3MEHSIETCS TI0
3akony U=5sin 20mx t.

3anaua 5. KonndecTBo 3/1eKTpUUYECTBa, TPOTEKAOIIEE Yepe3
MIPOBOIHUK, HAYMHAs C MOMeHTa BpeMeHu t = 0, 3amaeTcs popmyiioit
Q= 3t 3t + 4. Onpenenuth cUily TOKa B KOHUE 6-i CEKYH/IbI.
3agaua 6. Pacxon smekrpudectsa anexTpoBo3a BJI10(ra 100 kM) B
3aBUCUMOCTHU OT CKOPOCTH X KM/‘I IIpyu IBUKCHUHN HpI/I6HI/I3I/ITCHI)HO
onuckIBaeTcsa QyHKIuen f(x) = 0,0017x2 - 0,18x + 10,2; x>30. [Ipu kakoit
CKOPOCTH pacxo/l dNeKTpryuecTBa OyaeT HanMeHbImuM? Haiiure aToT
pacxoj.

HHTerpanbHoe
HCYHCICHHE

3agaya 1. Beruncinre Konn4ecTBO 3JeKTPUUYECTBA, TPOTEKIIEro MO
NPOBOJHUKY 3a IPOMEKYTOK BpeMEHH [3;4], ecii cuja TOKa 3aJaeTcst

g r
dopsyoii 1 () = 32— 2t

3agaya 2. Cuiia Toka B IPOBOJHUKE U3MEHSIETCS 10

I(t)=e"+ 2t y
3aKOHY (Bpems B cekyHAaX, TOK B ammepax). Kakoit
3apsiT IPOMIET Yepes MoMepeyHoe CeUeHHe MPOBOHHUKA 33 BPEMS OT BTOPOI
JI0 IIECTOM CeKyH/bI?

3anaua 3. Cuia Toka B IPOBOJHUKE MEHSIETCSI CO BPEMEHEM I10
3aKOHY |=2+3t% Onpenennutb, KaKOe KOJIMYECTBO ANEKTPUIECTBA
MPOXOAUT Uepe3 MONepPeuHoe CEUCHUE MPOBOJHUKA 32 BpeMs OT 2 /10 5

CEeKYH]I.

JJ1eMeHTBbI
KOMOMHATOPHUKH,
CTATUCTUKHU U TEOPUH
BEPOATHOCTEI

3aganue 1. K pacmopenenurensHOMy YCTPOMCTBY MOJKIHOYEHO TPHU
nmotpedurenst ¢ HOMUHANBHON MomHocTeio 20, 15 u 5 kB1. BeposTHOCTh
BKJIFOUEHHOT'O COCTOsIHUS moTpedurener pasua Py = 0,6, P, = 0,7; P; = 0,5.
Onpenenutes BEpPOATHOCTH TOrO, YTO HArpy3ka Ha pacHpeleuTeIbHOM
ycrporictBe coctaBuT 40 kBT.

3aganue 2. Ha npeampusite mnoctynwiud Komiwiektyoomue mias 10
KOMITBIOTEpOB.  CKONBKUMH ~ cIloco0aMu  MOXKHO — pacmpenenuts 10
MMOCTYNHBIINX MaTEPUHCKHX TUIAT JUIsl STUX KOMIIBIOTEPOB.

3aganne 3. B BBUMCIMTENFHOM WEHTpPE padoTaeT S5 NepCOHaIbHBIX
kommnbiotepoB (I1K). Ilpocreiimmii moTok 3amay, mocrymatoumx Ha BII,
nMeeT MHTEHCUBHOCTH 10 3amau B wac. CpegHee BpeMs pEIICHUS 3a1adul
paBHO 12 muH. 3asBKa moiydaeT orkas, ecnm Bce IIK 3amsTer. Haiimure
BEPOSITHOCTHBIEC XapaKTEPUCTUKH CHUCTeMBbI 00ctyxuBanus (BLI).

3agauya 4. Haiitu BeposTHOCTH 0e€30TKa3HOM paboTHl (YHKIMOHAIBHON
LEeNH, COCTOSIIEH W3 HEe3aBUCHMMO paboTalolMX JJIEMEHTOB, eCld
BEPOATHOCTH pa0OTHI KAXKJOTO 3eMeHTa nenu pasaa P;=0,8, p,= p:=0,7, ps=
ps= p6:O,9’ p7= ps= p9:O18
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3agaua 5. [IpuGop coctout u3 3-X y3710B, KOTOPHIE 32 BpeMs pabOTHl MOTYT
BBIXOJIMTH U3 CTPOsl HE3aBUCHMO JPYT OT apyra. HajaexxHOCTh (BEpOSTHOCTH
0e30TKa3HOM paboThI) i-ro y311a paBHa j, BEpOSITHOCTb oTKaza i = 1 — p; (i =
1,2,3).

p:=0,95; p,=0,98; p;=0,9

Haiitn BeposiTHOCTH crenyommx coObITHH: A - Bce y3mbl paboTaroT
0e30TKa3HO; B - TepBbIil y3el OTKa3all, OCTaJIbHBIE HET; C - onuH u3
Y3JI0B OTKa3aJ, OcTalbHbIe HeT, D - oTkazamu nBa y3na u3 3-x; E - orkazan
XOTs OBI OJIVH Yy3€lL.

3amanme 1. iMeroTcs maHHbBIE 0 paboOYmX — CIETBIIUKAX:

Ne | Crax | Mecsunas Ne Crax Mecs4anas

n/ | pabo | BeipaboTKa n/m | paboTHl, BBIpabOTKa

I TBI, pabouero, JIET pabodero,  ThIC.
JeT THIC. PYO. pyo.

1 1,0 200 16 6,0 256

2 1,0 202 17 5,0 241

3 3,0 205 18 6,5 252

4 6,5 290 19 9,0 264

5 9,2 298 20 9,0 270

6 4.4 250 21 1,0 234

7 6,9 280 22 10,5 276

8 2,5 230 23 10,1 262

9 2,7 223 24 55 245

10 | 16,0 | 310 25 2,5 240

11 | 13,2 | 284 26 50 244

12 | 14,0 | 320 27 53 252

13 | 11,0 | 295 28 7,5 253

14 | 12,0 | 279 29 7,0 252

15 | 45 222 30 8,0 262

ITo na"HHBIM TAOJIULBL:

[MocTpouts psan pacmpeneneHuss padbOYMX MO CTaxy, oOpa3oBaB 5 rpymim c
PaBHBIMH UHTEPBAIAMH.

Jdnst  w3ydeHWss 3aBUCHMOCTH MEXIy CTaxeM paboThl W MeCSYHOH
BEIPabOTKOHN pabouux MpOU3BEIHTE:

a) TPYNNHMPOBKY pabouMx MO CTaxy, oOpa3oBaB 5 rpymm C paBHBIMH
uHTepBasamMu. Kaxnaylo Tpynmy oxapakTepu3yHTe dYHciIoM pabouux;
CPeHUM CTaKeM Pa0OThl; MECSYHOW BBIPAOOTKOW MPOAYKIMH — BCETO M B
CpeaHeM Ha 0JHOro padouero;

0) KOMOMHAIIMOHHYIO I'PYNIIUPOBKY 110 JBYM NpPH3HAKAM: CTaxy paOOThl U
MECSYHOHN BBIPaOOTKON MPOAYKIIMK Ha OJHOTO pabodvero.

3ananue 2 Ilonp3ysack paHHBIMH —Tabmuiel  «/[uHaMuka MUPOBOU
TpaHcnopTHoi cetd B 1950-2015 rr.», HocTpoiiTe CTONOUKOBYIO JHarpammy,
MIPOaHANM3UPYNUTE €€ U C/IeTIaiTe BEIBOIBI.

Junamura muposou mpancnopmmuoii cemu 6 1950-2015 ze.

Buel Tpancniopra JInrHa ceTH, THIC.KM
1950 1. 2015 .
JKenesnsie noporu 1320 1250
ABTOMOOWIILHBIE JIOPOTH 15540 28000
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CynnoxoHble pEKH U KaHAJIbI 560 550
HedrenpoBopr 175 760
T"a3zonpoBosI 185 1200
Boszayniaeie nyTr 3300 10500
BCEI'O 21080 42260
Koopaunatel n 3agayva 1.Teno ABMXKETCS 1O OKPY>KHOCTH CO CKOPOCThIO U. HaliT Moaynb
BEKTOPBI M3MEHEHHS CKOPOCTH TeJa 3a YETBEPTh MepHO/a.

3amaua 2. Teno OpoIIeHO TOPU3OHTAIBHO CO CKOPOCTHIO V. Haiiti
CKOPOCTh Tena ciycTs Bpems t. [1oj] kakuM yriioM K TOPU30HTY HaITpaBJicHA
9Ta CKOPOCTH?

IIpsimbie 1 IockocTH | 3agaua 1.
B NMPOCTPaHCTBe T | ‘ ‘

Puc. 1. [locTponTs Ha KapTHHE MOPH30HTAIb-
Hy0 npoexumio Toukn A(A'— 2, A") u pponTans-
Hyro npoekimio Toukn B(B', B" — ?), nexaweii B

rOpH3OHTANNBHOIT nockocTH H

3anayva 2.
X __ 0 g
. ta
Puc. 2. TloCTPOHTE NPOEKUHH TOYKH

A(10, 25, 10) v Touxn B(30, 10, 20) no

3A0AHHBIM KOOPIHHATAM

3agaya 3.
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Puc. 3. TMoCcTpOHTE NPOEKLIHK
TOUKH NEPecedeHts MPAMOH 1M ¢
nnockocTeio afABC)

3anaua 4.

WU
\k M
iy Ty i
M,
alv N

Puc. 4.  Onpenenurs npoek-
LHH THHHH NepeceveH s moc-
kocteit dfay) n B(ash)

MHoOrorpaHHuKH

3amanus Ha M300paXKeHNE MPOCTPAHCTBEHHBIX (QUTYD.

/Jé | [0 ]
/ | ~_
4/ (- / H}(C -
VA o /| —T"|
- 5 E— 1|
A" ——c,é"'" -+
1 A" .
A B I 1
g z — —t—
N A
. \\ — |-
i’ h‘- \
| P At
N T
Puc. 1. IMocTpOMTDL NPOEKLMK OIHOTO
3 IApoR paguycom R = 10 mm, uentp Puc. 2. TMoCTpOHTE MAOCKOCTD, Ma-
KOTOPOIO PacroioieH Ha PACCTOAHIH PAJLIENBHYIO 38/laHHOH IJIOCKOCTH
25 mm ot mnockocrn a(ABNAC) afABC) u orcrosuyio or Hee Ha pac-
(1-1i THn 33024 — NPOBECTH NEPrEHANKY- croasnn 20 mm (1-# Tan 3a0a4)

ISP OT MIOCKOCTH B NPOCTPAHCTEO)
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Puc. 3. TToctpouTs npoekuuH Wwapa STN =
¢ ueHTpoM B Tovke O, kacaTensHOro

nockoctd GfABNAC) (- fi Tun 3amad — p . 4 OnpeseiTs HATYPATLHYIO

ONYCTHTE ICPICHUARY AP HI TOHKH B seiuuHy BeicoTel SO nupamuisl
[IPOCTPAHCTBE HA MIIOCKOCTE) SABC (7-ii Tun 3anau)

Tesa u moBepxHocTn | 3agaua 1.Ha xene3HogopoKHOH CTaHIIMK HAachllaHa KOHYCOOOpa3Has Ky4a
BpAallleHusl yris; ee BeicoTa 6 M, YKioH 1:1,5. Ckonbko notpedyeTcs BaroHOB IS

MIEPEBO3KH 3TOT0 YIS, IPY30H0JbEMHOCTD BaroHa 25 T, INIOTHOCTH YIJIs

1300 kr/m*?

3agaya 2. Kyua meOHs mMeeT KOHHYECKYIO OpMY, ParyC OCHOBAHHS

KOoTOpoii 3 M 1 oOpazytomias 5 M. CKOJIBKO ITOTpeOyeTCst TPY30BHUKOB, YTOOBI

nepeBe3TH mebenp, yoxkeHHsli B Kyay? (IltotHoCTs mebns 1500 kr/m°,

Ipy30MOAbEMHOCTh MAIIMHEI — 8 T).

3agauya 3. Kakoe xonmndectBo He(hTH (B TOHHAX) BMEMIAET IMIHHIPAYECKAs

UCTEepHA AuameTpa 18 M 1 BBICOTOH 7 M, €cii TIIOTHOCTh HedTH paBHa 0,85

r/em®?

PabGoueit nporpammoit oOmieodpazoBarenbHoi auciumiuabl OJ[.04 MaremaTtuka
MPEAYCMOTPEHO 29 MpakTHUecKuX padoT, U3 HUX 2 pabOThl B paMKax MPUKIATHOTO
Mo yJist (MpodheCcCuOHATIbHO-OPUEHTUPOBAHHOE COJIEPKAHNUE).

[IpakTryeckre pabOThl BBHIMOTHIIOTCS Ha MPAKTUUCCKUX 3aHATHUSAX B COOTBETCTBUU C
METOAMYECCKUMU yYKa3aHHUSIMU TI0 BBITTOJTHCHHIO TIPAKTHICCKUX padoT.

[IpakTrueckre pabOTHl MOTYT BBITIOJNHATHECS B (JOpME WHIWBHIYTBHOU, TTAPHOU HITH
TPyIIIOBOM pabOTHI.
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ITo TeMam nporpamMMbl IPEAYCMOTPEHO 3 KOHTPOJIbHBIE PA0OThI

Kaxxnass koHTponbHast paboTta paccuutaHa Ha 60 MUHYT, COACPKHUT 2 BapUaHTa
3amanuil. Kaxxnas koHTponpHasi paboTa BBICTPOEHA MO OJHOW M TOH K€ CXeMe:
3aJjaHusl 0a30BOrO YPOBHS (110 MEPBOM YEPTHI), CPEAHETO YPOBHS (B M0OJOCE OT MEPBOI
4YepThl /0 BTOPOM) M 3aJlaHUsl IMOBBIIIEHHOTO YPOBHS CIOXHOCTH (IIOCIE BTOPOIl
YEePThI).

Kpurepuu oLleHKH KOHTPOIBHOU PadOTHI:

v’ OIlCHKa «yIOBJETBOPHUTECIBHO» CTABHTCS 3a YCICITHOC BBIMOJHEHHE BCEX

3a1aHUM IIEPBOTrO YPOBHS;

v/ OIIEHKa «XOPOIII0» CTABUTCS 3a YCICIIHOE BHIMOJHEHUE 3aaHUil IBYyX ypPOBHEN
(0a30BOro M BTOPOTO WM TPETHETO), BOZMOXKHO C OJHON BBIUYMCIUTEIBHOU
OLLIMOKOM MPU BEPHOM XOJI€ PACCYKICHUM;

v/ OIleHKa «OTJIMYHO» — 3a YCIENIHOE BBIMOJHEHHUE BCEX 3aJaHHi, BO3MOXHO C
BBIUMCIUTEILHON OIINOKOIA.

KonrpoabHas padora 1
[{enb: MPOKOHTPOIMPOBATH 3HAHUS, YMEHUS U HABBIKU, MOJTYYEHHBIE CTYIE€HTAMU
1o Teme «IHTerpaibHOe UCUUCIICHUEY.

OO6pa3oBaTenbHbIE PE3yJIbTAThI, MOJICKAIINE TPOBEPKE (PTEMEHTHI):
JIPy10, OK 01 — OK 03, OK 05

ConeprxaHue KOHTPOJIbHOM pabOThI

Bapuanr 1 Bapuanr 2

1. Jloxaxute, uto F(x) = x* — 3sinx
SBIISICTCS TIepBoOOpasHoit st f(x) =
4x3 — 3 cosx.

2. lns pyHKIMU y = % +

3 sin x HailnuTe KaKyO-HUOY b
nepBoOOpa3Hyl0, 3HaUY€HHE KOTOPOU B
TOYKE X = TT — OTPULATEIBHOE YUCIIO.

3. Beruucnure uHTErpaibl
4dx

a) [, 5 0 J§cos 2x dx

1. JlokaxuTe, uto F(x) = x* + cosx
SBIISICTCS TIepBoOOpasHoit mist f(x) =
5x* —sinx

1 .
2. Insa yHkumn y = i 2 COS X HailuTe
KaKyr0-HUOYIb IEPBOOOPa3HYI0, 3HAUYEHUE
) T
KOTOPOH B TOUKE X = — — TIOJIOXHUTEITLHOE

qHuCJI0.

3. Beruucnure uHTETpAIIHL:

31
a)f01x7 dx; 6)fs singdx
2

4. Beruncnute moniaab QUrypsl,
OTrpaHUYECHHON JTMHUSMU:
y=1—-x3, y=0, x=-1

4. Beruncnute miomanb GUrypsl,
OTrpaHUYECHHON JTUHUSAMMU:
y=2-x%vy=0x—1,x=0
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5. Beruucaure momans Gurypst , 5. Beruucaure mmomans Gurypst,

OrpaHUYCHHON rpadukoM QYHKIIUN orpaHuyeHHON rpadukomM QyHKITUU

y = 0,5x2% + 2, u npsamoii x = 0. y = x3 + 2, KacaTelIbHO! K 5TOMy IpaduKy
B TOYKE ¢ abcuuccoit x = 1 u mpsMon
x = 0; ¢durypa pacnosio)xeHa B IpaBou
KOOPJIMHATHOM MOJTYTNIOCKOCTH

Kounrpoabnas padora 2

HCJ’IBZ IMPOKOHTPOJINPOBATH 3HAHUS, YMCHUS N HABBIKH, IIOJIYUCHHBIC CTYJACHTAMHA
I10 pasacity ((MHOFOFpaHHI/IKPI H TCJIa BpalllCHUA).

OO6pazoBaTenbHbIEC PE3YIBTATHI, MOJJICKAIINUE TPOBEPKE (IJIEMEHTHI):
HPyl1,J1Py14, [IPy15, IPy16, OK 01 - OK 03, OK 05

ConeprxaHue KOHTPOJIbHOM pabOThI
Bapuanr 1

1. B npsmMoM napajuiesienuIe e CTOPOHbBI OCHOBAaHUS pPaBHBI 6U8 CM, Yroyl MEXAy
Humu 30°, muomans 60KoBoi MoBepxHOCTH paBHa 280 cMZ. BeucIuTh 066EM 3TOr0
napasuiesIenunea.

2. OceBoe cedyeHHE LWIMHApA — KBaJapaT, IUaroHajlb KOToporo pasHa 4 am. Haiitn
00BEM LUITMH/IPA.

3. IInomaas OBEpXHOCTH Iapa paBHa 2251 M2, OnpenenuTs 00bEM mapa.

4. BreicoTa koHyca 61M, oOpasyromias 10am. Halitu mioians O0KOBOM MOBEPXHOCTH
KOHYyca.

5. OcHOBaHME THpaMUAbl -  TPSIMOYTOJBHBIA TPEYrOJAbHUK, OJWH M3 KaTeTOB
KOTOPOTO paBeH 12cm, mpoTuBojieKamuid emy ocTpbiii yron 60°. Kaxngoe O0okoBoe
pebpo paBHO 13cMm. Halitn 00BEM nTupaMuIbL.

6. PéOpa kyba W mpaBWIBHON TPEYroJbHOW MHUPAMHUILI PaBHBI MEXTy COOOi.
Beuucnuth miomaab  MOJHOM  MOBEPXHOCTM KyOa, €Clid  IUIOMIaJb  IOJTHOM

TIOBEPXHOCTH NHpaMub! paBHa 100+/3cm3.

7. B uunuHape Ha OKPY)XKHOCTHM OJHOTO M3 OCHOBAaHWM IWJWHIpa BHIOPAHBI
Touku A 1 B, a Ha OKPYKHOCTH Jpyroro ocHOBaHus — TO4KHU B u Cy, mpuuém BB; —
oOpasyromas nunuHApa, a AC; mepecekaeT ero och MIIMHIPA.

a) Jlokaxure, uro yron C;BA = 90°.

0) Haiigure momanb 60koBoi moBepxHoctu, eciau AB = 16, BB, =5, B;C, = 12.
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8. Ecte mpaBunbHas tpeyroasHas npusma ABCA;B;C; co croponoit ocHoBanus 12 u
BeicoTor 3. Touka K— cepenuna BC, Touka L nexur Ha cropone A;B; Tak,
yto B;L = 5. Touka M — cepenuna A;C;.
UYepe3 Touku K u L mpoBezeHa MIOCKOCTh TakuM o0Opa3oM, 4YTO OHa MapajulielibHa
npsimoit AC.

a) Jloka3aTp, 4TO yKa3aHHas BBILIE TUIOCKOCTh NEPHIEHANKYIIsSIpHA psiMoii MB.

6) Haiitu oO6beM mupamuabl ¢ BEpPIIMHON B TOYKE B UM y KOTOPOHl OCHOBaHHEM
ABJISIETCS] CEUEHUE MTPU3MBI IIOCKOCTHIO.

Bapuant 2

1. B npaBrIbHON YeTHIPEXYTOIBHON MUPAMHJIE BbICOTA 3¢M, OOKOBOE pedpo ScM.
Haiitu 00b€M nupaMuibI.

2. B mpsMoil TpeyroiapbHOW MpU3Me CTOPOHBI OCHOBaHHS pPaBHBIZS,29 u 36 aMm.
[Tnomans eé nonHoi noBepxHocTH pasHa 1620 am?. HaiiTu 066EM MpH3MBL.

3. Han map pagumycom R.HaiiTi monHyo moBepXHOCThH NMOTyIIapa.

4. Tnomans 60KOBOM MOBEPXHOCTH KOHyca 2701 M? , paiiyC OCHOBAHHS M.

5. bokoBas MoBepxXHOCTh NWJIMHJpPA paBHA S, UIMHA OKPY>KHOCTU OCHOBAHUS

paBHa C. Haiitu 00bEM miununapa.

6. OcHoBanme MHpPaMUIBI- MPABUIBHBIA TPEYTOJBHUK CO CTOpoHOW 10cMm; omHO U3
OOKOBBIX PEOEpP MEPHEHIUKYISIPHO IUIOCKOCTU OCHOBAHUS U PaBHO ScM. BerumciuThb
IJI01A b OOKOBOW MOBEPXHOCTU TUPAMUIBI.

7. B mwnuHape oOpasyromas TepHeHAuKyJsIpHa IUIOCKOCTH OcHOBaHusA. Ha
OKPY>KHOCTH OJHOTO W3 OCHOBAaHHMM LMJIWHApA BbIOpaHbl TOUukH A U B, a Ha
OKPY)XKHOCTH JIPyrOro OCHOBaHUS — Touku By u C;, npuueM BB; — o0Opa3ytomas
HWIMHAPA, a OTPEe30K A Cy MepEeceKaeT OCh LIUIUHIPA.

a) Jokaxwure, uro yron ABC; npsiMoil.

0) Haiinure paccrossane ot Touku B mo mpsimoit AC,, eciiu AB = 21, BB; =12,

B,C; = 16.

8. Pe6po kyoa ABCDA;B,C;D; paBHo 6. Toukn K, Lu M — IIEHTPBI
rpaneit ABCD, AA;D;D u CC,D;D coorBercTBeHHO.

a) Jlokaxwurte, uto B;KLM — npaBunbsHas nupamuja.

0) Haiigute 066ém B KLM.
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Konrpoabnas pabora 3

[{enb: MpOKOHTPONMPOBATH 3HAHUS, YMEHUS U HABBIKU, MOTYYEHHBIE CTY/IEHTAMU
no pazneny «KoMOuHaTopuka, CTATUCTUKA U TEOPUSI BEPOSITHOCTEI.

OO0pazoBaTebHbIEC PE3YIBTATHI, MOJJICKAIINUE TPOBEPKE (IJIEMEHTHI):

HPy4, 1Py12, IPy13, OK 01 - OK 03, OK 05

CopnepxaHne KOHTPOJIBHON pabOThI

1 BapuaHT
1. Brrumciure:
12! 6!-5! 3
al—O!—T, 6)A10—2P5.

2. B xuocke mpojaroT 5 BUIOB KOHBEPTOB W 4 BHJAa OTKPHITOK. CKOJBKUMH
croco6amMu MOKHO KyITUTh KOHBEPT U OTKPBITKY?

3. CkosbkuMH criocobamMu u3 15 pabounux MOKHO CO37aTh OpHUTajibl MO 5 YeIOBEK
B Ka)XXKJ101?

4. Y neBouku 3 mIOKOJagHBIX KOH(METH M 7 Kapamenek. He risms, ona ormana
oHy KOoH(peTy nojpyxke. KakoBa BEpOATHOCTh TOTO, YTO MOAPYKKE JOCTAIACH

KapamesbKa?

5. CKoJIbKO BO3MOKHBIX CIIOCOOOB pacnpeesiuTh NyTeBkU B Eruner, Taunana u
Typuuto cpeau 10 paboTHUKOB oTIENa?

6. CKOJTBKO pa3IUYHBIX CIIOCOOOB YCTAaHOBHUTH OYEPEIHOCTH BBICTYIICHUS &
apTUCTOB B KOHIIEPTE?

/. B mkarynke HaXxoIsATCS pa3HbIE KEMUYKUHBI, U3 KOTOPHIX MEPIAMYTPOBBIX —
40%, po30BbIX — 45%, yepHbIX — 15%. KakoBa BepOATHOCTH TOTO, YTO B3STas
HayraJl )KEMYYKUHA OKaXXETCS] pO30BOM WJIM YEPHOU?

8. B mauke 4 QanpmuBbix U 10 HACTOAIUX JEHEKHBIX Kymiop. V3 mauku BeIHYIIN
3 xymtopsl. HaliTu BepoOSITHOCTH TOro, 4To M3 HUX 2 (QaJbUIMBBIE M OJIHA

HACTOSIIIas.
2 BapuaHT
1. Beruucnure:
100 1 3
10! _a, 6) 3C7+P4

2. CKOJNBKO CYHIECTBYET YETHBIX YETBIPEX3HAUHBIX YHUCEN, B 3alUCH KOTOPBIX
mugpst 0, 1, 2, 3 BcTpeyaroTcs N0 OAHOMY pazy?

3. CKOJIBKUMH CMOCOOAMH MOXHO pa3MECTUTh 12 JKEHIIMH B 3-X MECTHBIE
KOMHATBI?
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4. B rpynne 4 ormimynuka, 10 xopommcToB n 6 TpoeuHukoB. K 1ocke BbI3BaIn
OJIHOTO cTyzAeHTa. HailTu BEpOSTHOCTB TOTO, UTO BBI3BAJIM XOpOIIHCTA?

CKOJIBKO MATH3HAYHBIX YHCEIT MOKHO COCTaBUTH U3 udp ot 1 10 9?

B marazun 3amum 6 yenoBek. CKOJIBKMMH CIIOCOOAMH MOKET BBICTPOUTHCS
ouepenn?

7. Ha cremnaxxe B OuOiMoTeke CTOAT 15 y4eOHUKOB, MpuueM 5 U3 HUX B
neperiete. bubnmorekapp 6epeT Tpu yueOHHKa. HaliTu BEpOsITHOCTH TOTO, YTO
XOTs1 OBl OJTMH U3 HUX B TIEPEILIETE.

8. U3 xomomgwl, comepkameit 36 kapT, Haydady BbIHYau 4 kaptTel. Haiitu
BEPOSTHOCTH TOTO, UTO BHIHYTHI 3 CEMEPKH U OJIUH TY3.
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4. OueHOYHbIEe MAaTEePHAJIBI JJIS1 IPOMEKYTOYHOM aTTecTAlIUN
(1 cemecTp — 3K3aMeH, 2 ceMeCTp - IK3aMeH)

PACCMOTPEHO 3K3AMEH COI'JJACOBAHO
MK 0/.04 MaremaTuka 3am. mupexTopa KoJuiemxka no YP
MaTeMaTUK{ U HHPOPMATHKH CrenuansHocTh 11.02.06 TexHnueckas N.A. bouapoBa
rpotokoi Ne5 ot 10.04.2024. JKCIUTyaTalus TPaHCIOPTHOTO
B.A. TTomryGenko PaAro3IEKTPOHHOTO 000pynOBaHU (IO
(moammcp) (®.11.0.) BHJaM TPAHCIIOPTA)
1 kypc, 1 cemectp
buier Nel

OneHuBaeMble YMEHUA U
Coneprxanue 3agaHus I ™

3HaHUS
1. ®ynknus, criocodsl 3ananus. ['paduk Gyakmuu. CBolicTBa JPy8
GyHKIHN.
2. 1o rpaduky HyHKIIMH NEPEUUCITUTE €€ CBOMCTBA JPy8

3. Haiiaute cymMMy KOMIUTIEKCHBIX uncen 6 — 2i u— 3 + 5i JPyll

4. HapucyliTe Tpu NpOU3BONILHBIX BEKTOPA a, b , &. octpoiire Bextop | AP yl
d=-2d+b+%¢

HNucTpykuus

1. BaumarensHO nmpouuTaiiTe 3aqaHue.

2. Ilpu oTBeTe BBI MOXKETE BOCIIONB30BATHCS KAIBKYISATOPOM, TAOIUIIAMHU.

3. MakcumanbHOe BpeMsl BHIIOJIHEHUs 3a1aHus 30 MUHYT.

4. Kputepuu OlIeHKH pe3ynbTara:

- «OTJIMYHO» - TEOPETHYECKOE COJepKaHWe TUCHMIIMHBI OCBOEHO IOJIHOCThIO, 0e3
po0esIoB, HEOOXOIMMBIE MTPAKTHYECKHE HABBIKH Pa0OTHI C OCBOEHHBIM MaTepUaioM cHOpMUPOBaHHI,
BCE MPEeTyCMOTPEHHbIE paboyeil MporpaMMoii 3aJJaHHs BBITTOJIHEHBI;

- «XOpOILIO»- TEOPETUUYECKOE COMIEPKaHNE JTUCLIUIUIMHBI OCBOSCHO MOJHOCTHIO, O€3 Mpo0enoB,
HE00X0/AMMBbIE IPAKTUYECKHE HABBIKU PAOOThI C OCBOEHHBIM MaTe€pHajoM B OCHOBHOM C(hOPMHUPOBAHBHI,
BCE MPEIyCMOTpPEHHBIE paboueil MmporpamMMmoil 3alaHusl BBITIOJTHEHBI, HEKOTOPHIE W3 BBITIOJTHEHHBIX
3aJJaHU coJiepKaT He3HAYUTEIbHbIE OIINOKY;

- «YIOBJIETBOPUTEIBHOY» - TEOPETHUECKOE COJEPKAHNE AMCIHUIUIMHBI OCBOEHO YaCTHYHO, HO
npobesbl He HOCAT CHCTEMAaTHYeCKOro XapakTepa, HEOOXOIUMble MPAKTUYECKHE HaBBIKM paboThI C
OCBOCHHBIM MAaTepHajJOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO, MPEAYCMOTPEHHBIX padoyei
MIPOrpamMMOil 3a/1aHH BBIMOIHEHO, HEKOTOPBIE BUJIbI 3aJaHUI BBINOJIHEHBI C OIINOKaMH;

- «HEYNIOBJETBOPHUTEIBHO» - TEOPETUYECKOE COJEepKaHUE AMCUMUILUIMHBI HE OCBOEHO,
HE00XO0/AMMBbIE IPAKTUYECKHE HABBIKM pabOThl HE C(HOPMHUPOBAHBI, OOJIBIIMHCTBO, IPEAYCMOTPEHHBIX
paboueii mporpaMMoii 3a1aHNi HE BBITTOJIHEHO

[IpenonaBarens
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OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCIIOPTA

VnaH-Y 19HCKHUI KOJUISK KEJIE3HOTOPOKHOTO TPAHCIIOPTA -
¢unman deneparbHOTO roCyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa3oBanus «VIpKyTCKUil rOCYy1apCTBEHHBIN YHUBEPCUTET ITyTEH COOOIIICHUS

(VYKXKT UpL'YIIC)

PACCMOTPEHO
[uknoBoi KOMUCCHEN
MaTeMaTHKU U UHPOPMATHKU

nporokoi Ne5 ot 10.04.2024
npencenarens LK

B.A. ITonyGenko

(moamuck) (®.1.0.)

[TakeT sx3aMeHaTOpa JUIsl OLICHKH OCBOCHUSI YMEHUW U YCBOCHHMS 3HAHUMN

o obmeoopazoBarenbHon qucnumuimHe O1.04 MaremaTtuka
cneruaibHocTH 11.02.06 TexHnueckas SKCIUTyaTallds TPAHCIIOPTHOTO PAIMOAJICKTPOHHOIO 000pyI0BaHus (110 BUIaM

TpPaHCIIOPTA)

1 xkypc, 1 cemectp

COI''TACOBAHO
3aM. qupekTopa KoJjuieaxka no YP

N.A. bouapoBa

Coneprxanue 3agaHust

OneHuBaemMble pe3yabTaThl

[Tokazarenu oleHKU pe3ynbTara

1

2

3

Bonpocsr:

1.

Oynkius, cnocoosl 3ananus. ['papux pynkiuu. CBoicTBa
byHKIMH

2.

MHO0€ecTBO KOMIIIEKCHBIX yncen. [lonsaTHE MHUMOM €TMHUILBL,
KOMIUIEKCHOTO yHcia. JlefcTBUS HaJl KOMITJIEKCHBIMU YHCIIaMU B
anreOpandeckoit popme. I'eomeTpruyeckas HHTepIpeTalys.

®dyukuu y = Sin X, y = COS X, ux rpaduK 1 CBOHCTBA.

Oyukuuu y = tg X, y = ctg X, ux rpaduk u cBoicTBa.

Hpenen IIOCJIEIOBATEILHOCTH 1 €TI0 CBOMCTBA

[Tpenen Gynkiuu, cBOICTBA Ipeena

HpOI/IBBOI[HaH, cC (bH3H‘-I€CKHfI n FCOMCTpI/I‘-ICCKI/Iﬁ CMBICII.

PN o b~ W

[TpaBuna quddepennupoanus. Tabauia MpOU3BOIHBIX.

[Pyl yMeHne onepupoBarh MOHATHAMMU:

olpeieieHue, akCuoMa, Teopema,
CJIEZICTBHE, CBOMCTBO, MPU3HAK,
JI0KA3aTeNbCTBO, PABHOCHIIbHBIE
(bOopMyITUPOBKH; YMEHUE
dbopmynupoBath oOpaTHOE U
MIPOTHBOMOJIOKHOE YTBEPKICHUE,
MPUBOUTH PUMEPHI M KOHTPIPUMEPHI,
UCTIOJIB30BaTh METOJl MATEMaTHYECKON
WHAYKIIUW; TPOBOJUTH TOKA3aTEIbHbBIE
paccy>KIeHUs IPU PEIICHUH 3a/1a4,
OIICHUBATh JIOTUYECKYIO MTPABUIHHOCTh
pacCyXJIeHHH;

- MPaBWJILHOE
OPUEHTHPOBAHUE B UCTOPUU
Pa3sBUTHUA MAaTEMAaTUKU,

- IpaBWJIbHAS (POPMYITHPOBKA
MaTEMATHYECKUX TTIOHATUU Kak
BaXKHEUIIIX MaTeMaTUYCCKHUX
MOJEIICH, IT03BOISIONINX
OMUCHIBATh pa3HbIE MPOIECCHI
U SIBJICHUS

- parroHaIbHBINA BBIOOD
MCTOOOB U IMPABUIIBHOC
MIPUMEHEHHUE aJITOPUTMOB
perieHust IpUMEPOB U 3a/1a4;
JJOTNYHOC, MaTCMaTHYCCKHU




1

2

3

9. IlpoueHnTs! U nporopiy. COPMYIIBI ITOICYETA MPOCTHIX U
CJIOXKHBIX IIPOLICHTOB.

10. Pannannas u rpagycHas Mepa yria. EnnHuuHas
TPUTOHOMETPHUUYECKAsI OKPYKHOCTb. TpHUroHOMeETp.

11. TpuroHomerpuyeckue GyHKIUU YUCIOBOTO apryMEHTa, HX
CBOMCTBA (3HAKU 10 YETBEPTSAM, YUETHOCTh, HEPUOJUYHOCTD)

12. TpuroHoMeTpUYecKHe TOXKIECTBA.

13. ®opmyibl TpUBEACHUS.

14. ApkcuHyc, apKKOCHHYC, apKTaHI€HC, apKKOTAaHTeHCa YKciia

15. AOGcoinoTHas ¥ OTHOCHUTEINIBbHAS TIOTPEIIHOCTH MPUOIMKEHHBIX
3HAYEHUM.

16. OOGparHble QyHKIMH, CBOKWCTBA.

17. TlpeoOpa3zoBanus rpa@uKoB QYHKITHII.

18. IIpou3BojaHas BHICIIUX MOPSAKOB. DU3UUECKUI CMBICT BTOPO
MIPOU3BOIHOM.

19. Koopaunatsl BekTopa. JlefcTBHS HaJ BEKTOpaMH B
KooparHaTHOH popme. CkasipHOe NPOU3BEIEHUE BEKTOPOB.

20. BekTophl Ha MJIOCKOCTH U B IIPOCTPAHCTBE. AOCOIIOTHAS
BEJIMYMHA BEKTOPA, HYJIECBOM, CIMHUYHBIN, paBHBIC,

KOJJIMHEApHbIE BEKTOPHI. J[eMCTBUS HAJ BEKTOPAMU B BEKTOPHOM

dopwme.

21. Akcuomsl crepeoMeTpun. B3anMHoe pacnonoxkeHne npsMon u
IJIOCKOCTH B IPOCTPAHCTBE.

22. Teopema o Tpex MepHeHUKYIsIpax

23. BzanMHOE pacrnojio’KeHUE TIOCKOCTEH B TPOCTPAHCTBE.

HpaKTI/I‘IeCKI/Ie 3agaquu:

1. Pemmnte ypaBHeHue: Sin g—l =0

. 12
. Haiinmure cosa, ecnu tga = - T u o - yroi |Vyers.

. Pemure ypaBuenwue: Sin(2x + ) =0

. Pemmmre ypaBuenwne: c0S3X = 0,5

g|dlw| N

Sina=0,6, onpeaenure COSQL

/1Py 2 ymeHue onepupoBaTh NOHATHUAMU:
MHOX€ECTBO, [TOJIMHOKECTBO, OIIEpaLH
HaJ MHOXKECTBAMHU; YMEHHE UCII0JIb30BATH
TEOPETUKO-MHOKECTBEHHBIH armapar JUis
ONMCAHUS PEATIbHBIX IPOLIECCOB U
SBJICHUH U NIPH pEIIEHUHU 3ajjay, B TOM
qHCIIe U3 APYrUX y4eOHBIX MPEIMETOB;
JPyS ymeHue onepupoBaTh NOHATUIMU:
HaTypaJIbHOE YUCIIO, 1IEJI0E YUCIIO,
OCTaTOK 10 MOJYJII0, pallMOHAJILHOE
YKCII0, UPPALMOHAIIEHOE YHCIIO,
MHOYECTBa HaTypalbHbIX, IIEJIbIX,
paloHaIbHbBIX, JEHCTBUTEIbHBIX YHCEN;
YMEHHUE UCII0JIb30BaTh MIPU3HAKH
JIEITUMOCTH, HAaUMEHBIINHA OO
JIeNuTeNb U HauMeHblee o0111ee KpaTHoe,
anroput™ EBKimaa npu pelieHuu 3aaay;
3HAaKOMCTBO C Pa3JInYHbIMU
MO3UI[MOHHBIMH CUCTEMaMH CUUCIICHHUS;
JIPy6 ymeTb cBOOOIHO OmepupoBaTh
MOHSTUSIMU: CTENIEHb C LIETBIM
[I0Ka3aTeleM, CHHYC, KOCUHYC M TaHT'€HC
IIPOU3BOJILHOTO YUCIIA;

JIPy7 ymeTb onepupoBaTh NOHITHAMMU:
TOKJIECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPABEHCTB, TPUTOHOMETPUUECKUE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI;
YMETb pellaTh ypaBHEHUs, HEPABEHCTBA
U CHCTEMBI C IOMOIIBIO Pa3IMYHbIX
IIPUEMOB;

JIPy8 ymeTh cBOOOIHO OTIepUpOBaTh
HNOHATUAMMU: rpaduKk QyHKIMH, OOpaTHas
byHKIUS, KOMIIO3UIMS QYHKINH,
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1 2
A2 auHeWHas — (QYHKUWSA,  KBaJpaTHYHAS
6. Beruncnure: COS (arcsin — ) dyHKIHS, TPUrOHOMETPHUUECKHE
B a2+ 1= 43 byHKuuy, oOpaTHbIe
. Pemmre ypasnenue: tg (2x + 1) = TPUTOHOMETPHUYCCKUE (DYHKIIUH, YMETh
sin 2x CTpOUTH rpaduku KLU, BBIOIHATH
8. Cokpatutb Ipo0b: — P 5 pad Pym . ..
sin x npeoOpa3zoBanusi rpaduKoB QyHKITUM;
2+ X—6 YMETh UCIOIB30BaTh rpaduku GyHKIUH
Ilm2 2 TUIst W3YyYCHUS IIPOLIECCOB u
. X —_ v
9. Berumciure: X 3aBUCHUMOCTEH IIPU pELICHUU 3a7a4 U3
_3x% —x IpYruX Y4eOHBIX TMpPEAMETOB U U3
10. Bemuaucmure: lim ——— . :
x50 X peanbHOM JKHU3HU; BRIpaXKaTh (popMynamMmu
3, o2 3aBUCUMOCTH MEXJly BEJTUUYNHAMY;
oX™+x° -1
11. Bermcnuts: lim ———— CBOOOZHO  ONEPUPOBATh  IMOHATHSAMHU:
o X=X +23 YEeTHOCTh  (DYHKIMM, IEPUOAUYHOCTD
7x" +2x° - x+1 KUUH, OrPpaHUYEHHOCTH KLU
12. Boruucnuts: lim 7 ymcm, orp ymctm,
x>0 2x* —x+3 MOHOTOHHOCTh ~ (DYHKIIMH, 3KCTPEMYyM
34y (GyHkuuu, HauOoJblllee U HaMMEHbLIEE
13. Beruucnure: llin 51 3HaYeHUs (QPYHKIMH HA TPOMEKYTKE;
T YMETh IPOBOJIUTH HCCIIeIOBAaHHE
14. UccnenoBath GYHKIUIO HA SKCTPEMYMBI y = X~ —2X° —4x + 3 byHKIH;
< — 7 5
15. Haiinute Haumenbiee 3Hauenne Gpyuakmuu f(x) = 3x° + 18x +7 Ha JIPy 9 ymeHHe cBOGOIHO ONEPUPOBATH
npomMeKyTKe [-5; -1] , MOHATHAMM: IIOCJIEOBATEIbHOCTD,
16. Hanmmcath ypaBHEHUE KacaTebHOW K KpUBOU y = 2X° — 12x+20 B apu(MeTHIeCcKas Iporpeccys,
TouKe X=4 reoMeTpUYecKast Mporpeccus, 0ECKOHEUHO
. (37
17. Haiitu f (7), eciu f(X) = ctgx + 4x yOBIBaIOIIAs FTeOMETPHYCCKAst
18. TIpsMOYTObHBI y4acToK miomaasio 9 M°. Heobxommmo Tporpecciidl, yMCHHC 3a/1aBath
o0HecTH KoJto4el mpoBojokoi. Kakumu 1oKHBI OBITH UIMHA U TOCTICAOBATEIEHOCTH, B TOM HHCTIC €
IIMPUHA y4acTKa, 9TOOBI TPOBOJIOKH YIIUIO HAUMEHBIIIEE H%M?glbm PEXYPPEHTHBIX opMyIT;
KOJTHUCCTRO H KAKOe? JIPy10 ymeTh onepupoBaTh MOHATHSMHU:
= . (byHKLUs, HETIpephIBHAS (PYHKIIUS,
19. Tepnenmuxynspusl a1 BekTopsl a (3; 0; 1) u b (-1; 7; 3) IIPOM3BO/IHASL, YMETh HAXOLHTH
20. Haiigure aiuny Bektopa: p — g, eca p(2; 6; 1), 4 (4; 3; 2) MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIUHI,
_ o . UCTIONB3Ys CIIPAaBOYHBIE MAaTEPUAITbI;
21. Bekrtop m xosumuHeapeH Bekropy T (1; -3). Haiitu abcuuccy YA cHip p

BEKTOpA 171, €CIIK €T0 OpAUHATA y=15.

HUCCJICI0BaTh B HpOCTCfIIJ.IHX cirydadax
(I)YHKI_II/II/I Ha MOHOTOHHOCTB, HAXOOUTH
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2

22,

HapucyiiTe Tpu MPOU3BONBHEIX BEKTOPA &, b, . [TocTpoiite
3 - ¢ -
BekTop d=-2a+ b+ ¢C

23.

B tpeyronpauke ABC: Bepmunbt A(1; 0; 1),
2; 0). Haitgute COSA

B(-1; 2; 3), C (1;

24,

A (1;-3; 1), B(0; -2; 3), C (0; 3; -2). PaBHBI 1 BEKTOPBI ABu
CA?

25.

Haiitu ckanspHoe nmpousBeaenue BekTopos a (1; 2; 3) u b (0;1;4)?

26.

IIpu KakoM 3Ha4eHuH p BEKTOpLI d (p; 1; 3) u b (p; 0;-3)
TIEPIICHIUKYIISIPHBI?

27.

OTtpe3ok AM neprieHuKyIsipeH miockoctu kBaapara ABC/, £
AMB = 30°. Haiigure TanreHe yrina ACM.

28.

ITpu BbIUUCIIEHUH BBIPAXKEHUS Z = 2X — y JJaHHbIE B YCJIOBUU
3ajauu 3HaueHus X = 12,4 u y = 3,1 OKpyIJIMiu 10 LEebIX
3HadeHuil. Haiiaure aGCOMIOTHYIO MOrPEeIHOCTh OTY4E€HHOTO
pe3yabTara.

29.

N3BecTHO, UTO CTOPOHBI MPSMOYTOJIbHUKA PaBHbI 122 cM U 58 cM.
Jlyig ynpoliieHus: BBIYUCICHUM 3TU Yncia Obltn oKpyTiaeHs! 10 120
cMm u 60 cm. beuta Halinena mwiomans S = 120-60 = 7200 B. cM.
HaiiTn 0OTHOCHTENBHYIO MOTPEITHOCTD MOJTYYEHHOTO PE3YIIbTATA.

30.

Borumciny 3Hadenne Gpynkuun f(Xy) = (xy)’ npux =4u y=>5,
MOJTYYMIIH pe3yibTaT, paBHbId 400. I3BECTHBI OTHOCUTENIbHBIC
norpemiHocTy uncen 4 u 5: 8x = 0,02, 6y = 0,03. Beruucaure
OTHOCHUTEJIbHYIO MOTPEITHOCTh NOJYYEHHOTO Pe3yJIbTaTa.

31.

PCI_HI/ITe KBaI[paTHOC ypaBHeHI/Ie Ha 06J'IaCTI/I KOMITJICKCHBIX YHUCCII
32 —2x+2=0

32.

Beruuciute mpousBefeHne KOMIUIEKCHBIX yucen — 61 u 2 — 3.
Pesynbrar n3o6pasure Ha KOMIUIEKCHON TJIOCKOCTH.

33.

Yemy paBHO 4HCIO comnpspkeHHOe 5 — 2i? M300pasute 3TH yucia
Ha KOMIUIEKCHOM IJIOCKOCTH

34.

Haiinure cymMmMy KOMILIEKCHBIX umcen 6 — 21 u — 3 + 5i

35.

ITo rpaduky pyHKINM EPEUUCITUTE €€ CBOWCTBA

HauOOJIbIINE M HAUMEHBIIINE 3HAYCHHUS
GyHKIMA; CTPOUTH TpaduKu
MHOT'OYJIEHOB C UCIIOJIb30BAHUEM
amnrnapaTra MaTeMaTHYECKOro aHaJIN3a;
NPUMEHSTH IPOU3BOIHYIO NP PEIICHUH
3ajJjay Ha JBM)KEHUE; pelliaTh PaKTHKO-
OpUEHTUPOBAaHHBIE 3a/1a4H Ha
HauOOJIbIINE U HAUMEHbIIINE 3HAYCHHUS,
Ha HaXO0KJIEHUE ITyTH, CKOPOCTU U
YCKOPEHHS;

JIPy11 ymeHnue onepupoBarh NOHATHAMMU:
KOMILJIEKCHOE YHCII0, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT
KOMILJIEKCHOTO YKcia, hopma 3arucu
KOMIUIEKCHBIX Yucell (reoMeTprudeckas,
TPUTOHOMETpHUECKas U areOpanyeckas);
YMETh IPOU3BOIUTH apu(PMeTHIeCKre
JeMCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBONUTH PUMEPHI UCTIONTH30BAHUS
KOMIIJIEKCHBIX YHUCEJ;
1Py 14 ymeHnue cBOOOJHO ONEpUpOBATH
MOHATUSAMU: TOUKA, psMasi, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Ty, MIIOCKUM
yTroJl, IBYTPAHHBINA yroj, TPeXIPaHHbIH
yroJi, mepeceKaroluecs, napauieiabHble
U CKpEIIMBAIOLINecs IpsMbIe,
NapajuIeIbHOCTD U NEPIIEHIUKYISIPHOCTh
HPSMBIX U IJIOCKOCTEH, YTOJI MEXITY
NPSMBIMH, YTOJI MEX]Ty IPSIMOI 1
IJIOCKOCTBIO, YTOJI MEKY IIIOCKOCTSIMU;
YMEHHE HCI0JIb30BATh MIPH PEIICHUN
3aj1a4 U3y4eHHbIe (HaKThl U

TEOPEMBI ITTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B

37




36. IlpencraBbTe BBIpOKEHUE — —B BHJIE KOMIUIEKCHOTO 4YMCIA B
i
anrebpanveckoit hopme.
37. y=3x>+2x+5,y'(2) -?
2
X°+1
38. y= ,y'-?
2x-1
39. Jana dynkums f(x) = 1 — 5x + 3x°. HaiiauTe KOOPAMHATHI TOUKH
ee rpaduka, B KOTOPOH yriioBoi K03 PUIMEHT KacaTeIbHON K
HEMY paBeH |
40. Tero XBIKETCS IIPSIMOIMHEHHO 110 3aKOHY S = 8t° + 7t° (m).
OnpenenuTs yCKOPEHUE B KOHLE 201 CEKYH/IbI
41. Temo ABMKETCS MPIMOIMHEHHO IO 3aKoHy § = 3t° + 2t" — 5t + 1.
OnpenenanTb CKOPOCTh B KOHLE 201 CEKYH/IbI
42. 5% ot yucia X cocrasisAroT 35. Haingure yncio x
43. Haiigure TOUKY nepecedeHust MpsMbIX X+y =3 u 2x —y =0

OKpYXaroIIleM MHUPE;

YMEHHUE MPUMEHSATH CBOHCTBA
reoMeTpuueckux Guryp,
CaMOCTOSITENILHO (hOPMYITHUPOBATH
omnpezeNieHus: u3ydaeMbIxX Guryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpHU3HAKaX reOMETPUIECKUX (uryp,
000CHOBBIBAaTh WJIM ONPOBEPTaTh UX;
YMEHHE MPOBOJUTH KiI1acCU(UKAIUIO
¢buryp no pazIMUHBIM IPU3HAKAM,
BBITNIOJHATH HEOOXOAUMBbIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHNUS;

JIPy16 ymeTs cBOOOIHO ONEpHpPOBaATh
MOHATHUSIMH: IBUKCHHUE, TTAapaJUICITbHbIA
MEPEHOC, CAMMETPHSI Ha TUIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MOA00HUs, TOA0OHBIE
¢Gurypsl; yMeTh pacrio3HaBaTh paBHbIC U
1oJ00HBIE (PUTYPHI, B TOM YHCIIE B
MPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMETb UCII0JIb30BATh FEOMETPUUECKUE
OTHOLICHHUS, HAXOAUTh FEOMETPUUECKUE
BEITMYUHBI (JUTMHA, YTOJ, TUIOMIA b,
00BbEeM) MPH PeIIeHUH 3a/1a4 U3 APYTUX
y4eOHBIX PEIMETOB U U3 PEATILHOM
JKU3HU

JPy17 ymenue cB0OOOIHO OIIEpUPOBAThH
MOHITUSIMH: TIPSIMOYTOJIbHAS CHUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAMHATHI TOUKH,
KOOP/IMHATBI BEKTOPa, CyMMa BEKTOPOB,
[IPOM3BE/IEHNE BEKTOpa Ha YUCIIO,
pasyiokeHue BEKTopa 1o 6asucy,
CKaJISIpHOE MPOU3BEJICHIE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEKIY BEKTOPAMH;
YMEHHUE UCIOJI30BaTh BEKTOPHBIN 1
KOOPJMHATHBIN METOJ JIJIsl pEIICHHUS
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TEOMETPUYECKUX 3aad U 3a1a4 APYTuX
y4eOHBIX IPEIMETOB,;
JPy18 ymenue MoienupoBaTh peajbHbIC
CUTYalluU Ha SI3bIKE MaTEMaTUKH;
COCTaBIIATh BBIPA)KCHMUSI, yDABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJla4M, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAaHUEM allapara
ayreOpbl, UHTEPIIPETUPOBATD
IIOJIyYEHHBIN pe3ysbTaT; CTPOUTH
MaTEMaTHYECKHUE MOJIEH C TIOMOLIBIO
FEOMETPUUYECKUX MOHATUHN U BEJINYMH,
pelaTh CBA3aHHbIE C HUMHU
IIPAaKTUYECKHE 3a7a4H; COCTABIATh
BEPOATHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MMOTYUEHHbBIN
pe3yJIbTaT; pelarh NPUKIIaJHbIe 3a1a4u
CpelcTBaMU MaTEMaTUYECKOr0 aHaIn3a,
B TOM YHCJIE COLIUAIBHO-
HKOHOMHUYECKOTO U (PU3HUUECKOTO
Xapaxkrepa;
JIPy19 ymeHue BBIOMpATh OIXOISIIHIMA
METOJ U1l PELICHUS 3a1a41; TIOHUMaHUe
3HAYUMOCTH MaTEMAaTHKHU B U3yUYEHUHU
MIPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB
U SIBJICHU; YMEHHUE pacrio3HaBaTh
MIPOSIBJICHUE 3aKOHOB MATEMATHUKH B
HCKYCCTBE, YMEHHUE NIPUBOAUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUNCKON 1
MHPOBOI MAaTEMaTUYECKON HAYKU

VYcnoBus BEINOJIHEHUS 3a1aHUS:

1. Bpems BoinosiHeHUs 3aAaHus 30 MUHYT.

2. Bbl MOKeTe BOCTIOIb30BATHCS KATBKYJISATOPOM.
3. Kpurepuu onenku:
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«OTJINYHO» - TEOPETUYECKOE COJAEP)KAHHWE JUCLMILUIMHBI OCBOEHO IIOJHOCTBIO, 0€3 mpoOesioB, HEOOXOAUMBIE
IPAaKTUYECKUE HABBIKU pabOThl C OCBOEHHBIM MaTEpHaIOM CQOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBbIE paboyeil mporpammon
3aJIaHUs BBIIIOJIHEHBI;

«XOpOILIO»- TEOPETUUECKOE COJIEPKaHNE AUCLUIIIIMHBI OCBOCHO IOJHOCTBIO, 0€3 MPo0enoB, HEOOXOUMBbIE TPAKTUUECKHE
HaBBIKM pa0OTHI C OCBOCHHBIM MaTEpHUajIOM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE paboueil mporpaMMoil 3a1aHusl
BBIINOJIHEHBI, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3aJJaHUM coiepKaT HE3HAYUTENIbHbIE OIINOKH.

«YIOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COAECpPKAHHE JUCUUIUIMHBI OCBOEHO YaCTUYHO, HO MpoOeabl HE HOCHT
CUCTEMATUYECKOTO XapakTepa, HEOOXOJHWMbIE IPAKTHUYECKHUE HABBIKM pabOThl C OCBOCHHBIM MAaT€pHUajoM B OCHOBHOM
c(OpMHUPOBAHbI, OOJBIIMHCTBO, MPETYCMOTPEHHBIX pabodell mporpaMMoil 3aJaHuil BBIMOJHEHO, HEKOTOPHIE BUABI 3aJaHUiA
BBITIOJTHEHBI C OITHOKAMH.

«HEYIOBJIETBOPUTEIBHOY - TEOPETHUECKOE COJIEP)KAHUE AUCIIUIUIMHBI HE OCBOEHO, HEOOXOAUMbIE MPAKTUUYECKUE HABBIKH
paboThI HE CPOPMHUPOBAHBI, OOJIBIIMHCTBO, IPETYCMOTPEHHBIX padoyell MPOrpaMMoii 3aJaHUI HE BBIITOJIHEHO.

[IpenomaBarens
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PACCMOTPEHO 3K3AMEH COI'JTACOBAHO
IOMK 0/1.04 MatemaTuka 3aM. pupexTopa Kojuremka mo YP
MaTeMaTHKU ¥ HHQOPMATHKH CrnenuanabHocTh 11.02.06 Texauueckas N.A. bBouaposa
npotokoi Ne5 ot 10.04.2024. AKCIUTyaTaIis TPAHCIIOPTHOTO
B.A. TTory6enko PaAro3IEKTPOHHOTO 000pyaOBaHU (IO
(moamuce) (®.1.0.) BHJaM TPAHCIIOPTA)
1 kypc, 2 cemecTp
Bbuer Nel

OneHuBaeMble YMEHUSA U
Coneprxanue 3a1aHust H M

3HAHUS

1. CpoiictBa norapudmoB. OCHOBHBIEC (HOPMYIIBIL. JPyl, IPy6

1 Py6
2. Beruucauts: log ;| = APy

=
3. Petuth HepaBeHCTBO: VX +1>2 APy7
4. KBasipaT co CTOpOHO# 3 ¢M BpalaeTcsi BOKpYT CBOEH JuaroHalu. APyl, 1Pyl4, [1Pyl15, IPy16
Haiinure 06beM Tea BpalieHus.

HNHucTpykuus
1. BuumarenbHO MpOYHUTANTE 3aJaHUE.

2. IIpu oTBeTe BBI MOKETE BOCIIOIB30BATHCS KATBKYIATOPOM, TAOJIUIIAMH.

3. MakcumanbHOe BpeMsl BbIIIOJIHEHUs 3a1aHus 30 MUHYT.

4. Kpurepuu OoLIeHKH pe3yibTara:

- «OTIIMYHOY» - TEOPETHUUECKOE COAepKaHNe AUCLUUILIMHBI OCBOCHO MOJHOCTHIO, O€3 mpo0enoB,
HEOOXO/JMMBIE TPAKTHUYECKUE HABBIKM pPaOOTBI C OCBOCHHBIM MaTepHaJoM C(OPMHUPOBaHBI, BCE
pelyCMOTPEHHbIE paboyeil mporpaMMoi 3aaHusl BHITTOTHEHBI,

- «XOpOILIO»- TEOPETUUYECKOE COJIEP>KAHNE JMCUUIUIMHBI OCBOCHO IMOJHOCTBIO, 0€3 ImpoOesnos,
HEO0OXOUMbIC IPAKTHUECKHUE HABBIKM PAOOTHI C OCBOCHHBIM MaTepUaIOM B OCHOBHOM C(HOPMUPOBAHBI,
BCE MPEIyCMOTPEHHbIE paboyeil mporpamMMoil 3alaHusl BBIIOJHEHBI, HEKOTOPHIE W3 BBIMOJHEHHBIX
3a/laHuil coJiepKaT HE3HAUUTEIbHbBIE OLITNOKH;

- «YIOBJIETBOPUTEIBHO» - TEOPETHUYECKOE COJEpKAHWE JUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
npoOesibl He HOCSAT CHUCTEMAaTUYECKOTO XapakTepa, HEoOXOIUMBbIE MPAKTUYECKHE HAaBBIKH PadOTHI C
OCBOCHHBIM MaTE€pHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO, NMPEIyCMOTPEHHBIX pabodei
IpOTrpaMMOil 3aJTaHH BHINOJIHEHO, HEKOTOPBIE BU/IbI 33 JaHUH BBIMOJHEHBI C OIINOKaMH;

- «HEY/IOBJETBOPUTEIBHO» - TEOPETHUECKOE COJAEP)KAHUE JUCLUUIUIMHBI HE OCBOEHO,
HE00XO0/IMMble MPAKTUYECKHE HABBIKM paboThl He c(hOpMUpPOBaHBI, OOJIBLIIMHCTBO, MPETyCMOTPEHHBIX
paboueii mporpaMMoil 3aJaHUi HE BHITIOJIHEHO

IIpenonaBarens




OEJIEPAJIBHOE ATEHTCTBO XEJIE3BHOAOPOXHOI'O TPAHCIIOPTA
VYnaH-Y 15HCKUI KOJUIEIK KEJIE3HOAOPOKHOTO TPAHCIIOPTA -
¢mman @eneparbHOTO rocy1apCTBEHHOT0 O10KETHOTO0 00pa30BaTENILHOTO YUPEKACHUS

BbIciIero oopazoBanus «MpKkyTckuil rocyjapCcTBEHHbIN YHUBEPCUTET MyTEH COOOIIECHUS»
(YYKXKT UpI'VIIC)

COI''TACOBAHO
3aM. qupekTopa Kojuieaxka no YP
N.A. bouaposa

PACCMOTPEHO
[uknoBoi KOMUCCHEN
MaTeMaTHKU U UHPOPMATHKU
nporokoi Ne5 ot 10.04.2024
npencenarens LK

B.A. ITonyGenko
(®.1.0.)

[TakeT sk3aMeHaTOpa U1l OLICHKH OCBOCHUSI YMEHUW U YCBOCHHMS 3HAHUMN
o obieoopazoBarenbHoit nuctumuinHe OJ1.04 MaremaTtuka
cnenuainbHocTh 11.02.06 TexHuueckas 3KkcIuTyaTalys TPaHCIOPTHOTO PAIMOAIEKTPOHHOTO 000pya0BaHus (110 BUAAM
TpPaHCIIOPTA)
1 xypc, 2 cemecTp

(moamuck)

Coneprxanue 3agaHust

OueHuBaemble pe3yIbTaThl

Iloka3arenu orieHKU

pe3yibTara
1 2 3
Bomnpocsr: 1Pyl ymeHue onepupoBaTh MOHATHIMU: - IPaBUIIbHOE
1. CreneHn ¢ neHCTBUTENLHBIM ITIOKa3aTEIEM, €€ CBOICTBA. omnpeeseHrue, akcuomMa, Teopema, CleCTBUE, OpPUEHTHUPOBAHHE B
2. Omnpenenenue norapudma. JlecaTHIHBIN, HATYpaTbHBIN CBOMCTBO, MPU3HAK, I0Ka3aTeIbCTBO, VCTOPHUH Pa3BUTUSA
norapudmsl. OCHOBHOE Jorapu(pMUIECKOE TOKIAECTBO. PaBHOCUIIBHBIE (POPMYIIMPOBKH; YMEHHE MaTEMAaTHUKHU,
3. Caoiictsa norapudmoB. OCHOBHBIE (OPMYJIBL. ¢opmynuposath 06paTHOE 1
4. CreneHHas (hyHKIUS, €€ CBOMCTBA U rpauKu. NPOTHUBOIOJOKHOC YTBCPKICHUEC, - IIpaBujIbHAA
5. IlokazarenpHasa Gpynkuus. Ee rpaduk u cBoiicTsa. MPUBOAUTE IPUMEPBI H KOHTPIPUMEDEL, opmynupoBKa 3
UCTIOJIB30BaTh METOJl MATEMaTHYECKON MaTeMaTHIECKUX MTOHITUN
6. Jlorapumuaeckas ¢pynkuus. Ee rpaduk i cBoiicTsa. WHAYKIIMH; TPOBOJAUTH JOKA3aTEIIbHbBIE KaK Ba)KHEUIINX
7. KopeHb N-0ii CTENeHH 13 YUCIa 1 €r0 CBOHCTBA paccyKIeHUs IPU PEIICHUH 3a/1a4, MaTeMaTHYECKUX MOJICTICH,
OLIEHUBATh JIOTHUYECKYIO MPABUIBLHOCTD MO3BOJISIOIINX OMHMCHIBATD
8. IlonsTHe nepBoOOpPa3HOM U HEONPEAETCHHOTO UHTETpaia. paccyXIeHHi; pa3HbIe TIPOIIECCH N
CBOiicTBa HEONPE/IEICHHOTO HHTErpajIa. JIPy4 ymeHnue cBOOOIHO ONEepHUpOBaTh SIBJICHMS
9. IlonsATHE ONMpPENIENEHHOrO HHTErpaa, ero ceoiictea. ®opmyia HOHSATHAMH: COYETAHKE, IEPECTAHOBKA, YUCIO | - pAllHOHAIBHBINA BEIOOD

Herorona-JleitOunma.

10. T'eomerpuueckuii ¥ GU3NUECKUN CMBICIT OIIPEICIIEHHOTO

WHTErpaa.

COUYETaHHUH,

MCTOHOB U IMPABUIIBHOC
NPUMECHCHUEC AJITOPUTMOB




1

2

3

11. Bunei coOwitHii. BepostHOCTh COOBITHS. CBOMCTBA BEPOSATHOCTH

12. OcHoOBHBIC TOHATHS KOMOMHATOPUKH (COYETAHUS, pa3MEIICHHS,
IIEPECTaHOBKH)

13. IlpencraBiieHHE YUCIOBBIX JAHHBIX (TAOJIUIIBI, TUATPAMMBI,
rpadukn). ['eHepaibHas COBOKYITHOCTb, BEIOOPKA, CPETHEE
apudmeTHyecKoe, MeAraHa.

14. TTpusma. Ilnomans noBepxuoctu. OObEM IPU3MBL.

15. Tupamupa. Ycedennas nupamuaa. [lnommans MoBepXHOCTH U
00bEM IUPAMUJIBI.

16. Humuaap. [Tnomans noBepxHocTu. OObEM MIIMHIIPA.

17. Komnyc. Yceuennsiii konyc. Ilnomanp moBepxHOCTH U 00BEM
KOHYca.

18. Illap. ITmomans moBepxaocTH. OOBEM mIapa.

HpaKTI/I‘leCKI/IC 3aJa4du:

12
1. Igx=21g9- 31g8, x-?

2. Haimu x: lgx =1g7 —1g3 + 192

3. Beruuciure: 7092

1
- 1

4. Beauciaure: 2% 2+32‘g

2

5. Bouuciure: 1253 +0,017°°

o

Haiitu x: 10gx36 = - 2

7. Haiitu x: Igx = 21g3 + 3lg2

X+3
8. Pemmre ypaBHeHue: 97> = (%)

9. Beuuciure: 527'°%3

YHUCJIO TTEPECTAaHOBOK; OMHOM

HeloToHa; ymMeHue NpuMeHAITh
KOMOMHATOPHBIE (PaKThl U PACCYKIEHUS AJIs
peleHus 3a1ay;

JPyS ymeHue onepupoBaTh NOHATUIMU:
HaTypaJIbHOE YUCIIO, 1IEJI0€ YUCIIO, OCTATOK I10
MOJYJIIO, PallMOHATIBHOE YUCJIO,
UPPaLMOHAIILHOE YUCII0, MHO)KECTBA
HATypaJIbHBIX, LEJbIX, PALIUOHAIBHBIX,
JENCTBUTENBHBIX YHCET; YMEHUE
MCIIOJIb30BaTh IPU3HAKY JIEJTMMOCTH,
HAaUMEHBIINNA OOl 1eIUTENh U HaUMEHbLIEe
oOmiee kpatHoe, anroput™ EBkiuaa npu
pEIlIeHNH 3a]a4; 3HAKOMCTBO C pa3IN4YHbIMU
MO3UIIMOHHBIMHU CUCTEMaMH CUUCIICHHUS,
JIPy6 ymeTh cBOOOIHO ONEepupoBaTh
MOHITHUSIMH: CTETIEHb C LIEJIbIM MTOKAa3aTeNIeM,
KOPEHb HAaTypaJbHON CTENEHU, CTENEHD C
paloHaIbHBIM ITOKA3aTeNIeM, CTETICHb C
JEHCTBUTENBHBIM (BELIECTBEHHbBIM )
rokasaresem, Jiorapudm uucna;

JAPy7 ymeTb onepupoBaTh MOHATHAMMU:
TOKECTBO, TOXK/IECTBEHHOE NPeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHUM, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UPPALIMOHAJIBHEIE,
MOKa3aTelbHbIE, CTETIEHHBIE,
JorapupMHUECKUe, HEpaBEHCTBA U CUCTEMBI;
YMETb pellaTh ypaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3JIMYHbIX IPUEMOB;
pelaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI
C IapaMeTpOM; IPUMEHSATH ypaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI I PeIIeHUs
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3

peuieHust IpUMeEPOB U
3a71a4; JIOTUYHOE,
MaTE€MaTUYECKH BEPHOE
paccyxaeHue npu
JI0Ka3aTelIbCTBE TEOPEM,
YTBEPKJICHUM, B XO1€
peuieHus 3aay;

- IPaBUJILHOE PELLICHHUE
palrOHANbBHBIX U
WPPALHOHAIIBHBIX,
IIOKa3aTeJIbHbIX,
CTEIICHHBIX,
TPUTOHOMETPUUECKUX
YpaBHEHUH U HEPABEHCTB,
UX CUCTEM.

- IpaBUJIbHAS
(hopMyIHpPOBKa OCHOBHBIX
MOHATHI MAaTEMATUYECKOTO
aHaIu3a;

- IpaBUJIbHAS
(dhopMynpoBKa
OnpeAcIeHU I
MPOCTPAHCTBEHHBIX
reoMeTpuuecKux ¢uryp,
MPaBUIILHOE TIOCTPOCHUE
CXEMaTHYHOI'0 YepTexa
reOMEeTPUUECKUX QUryp,
0003HaueHHEe UX
JJIEMEHTOB; TPAMOTHOE U
3¢ (heKTHBHOE TPUMEHEHHUE
CBOMCTB F€OMETPUUYECKHUX
¢buryp u popmy npu
pEIIeHIH TEOMETPHUIECKUX
3aja4 ¥ 3a/1ay;
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1 2 3
1 Loy 1 1 pPa3IMYHBIX 00J1acTel HAYKU U peaTbHON - IIpaBUJIbHAS
2 —_ — —
10. Beruucnure: (—j 252 —81%125 2 KU3HH, opmypoBka
4 JIPy8  ymerp  CBOOOJHO  OIEPUPOBATH | KJIACCHYECKOTO
[ HNOHATUSIMH:  TpaduK KIuW, oOpaTHas | onpeAesieHUs BEPOSTHOCTH
11. Pemmre ypaBHeHue: V16 = /4" paduic  ymxu L oopar el P
12 Pomime voanrome: 165 = 0.125° byHKIMs, KOMITO3UIMs (DYHKIMHA, JHHEHHas | - IPaBUJIBHOE COCTABJICHUE
: P ' : byHKkLu, KBaZlpaTU4Has (GyHKuus, | BEPOATHOCTHBIX MOJEICH
13. Berancmure: (3log; 2-log, 24): (log, 3+1log; 9) crenenHas GyHKIUS ¢ LEIbIM IOKaszareaem, | O YCIOBHIO 331a4H U
14. Pemmre ypaBHenue: 10g,10g3logsx =0 HOKa3aTelbHast u norapudmuueckas | BbIMHCICHUE BEPOATHOCTH
15. Yro Gonbwe INS wmm 1g5? GYHKIMH; yMETh CTPOUTH rpaduku GpyHKiuia, | HACTYIICHUA COOBITHIA, B
BBINOJIHATL ~ peoOpasoBanus  rpapukos | 'OM HHCIC C HIPUMCHCHHCM
16 B . 52I0952
. BBIYUCIIUTE! byHKIHiL; (hopMys1 KOMOMHATOPUKH U
b
1 o OCHOBHBIX TEOPEM TEOPHHU
_ METh MCIOJIb30BaTh rpaduKu NIV I
17. log,M =—-=, M -? YMETh UCIOJB30BaTh rpad byH uuii e,
BEPOSITHOCTEI;
2 M3YUCHHS TPOUECCOB M 3aBMCMMOCTEH mpn | 1~ -
18. BBIUMCIUTE: 3'°%2 pelIeHUu  3a7a4 U3  JApPYruX  y4eOHBIX BeHHqu 110 1X I
19. Beranoants: 1057 NPEMETOB U U3 peallbHOW JKU3HU; BhIPAXKATh e —
1 dbopmynamu 3aBUCUMOCTH MEXIY
20. Berancauts: log | = BEJIMYUHAMU;
78 CBOOOTHO OTIepUpPOBATH TOHSITHSIMH:
ENRN YETHOCTh byHKIHH, MEPUOTUIHOCTD
-1 -2
21. Boeruncnute: 49 2 (7j +27-(-2) GyHKIMK, ~ OTPaHUYCHHOCTH  (YHKIUH,
MOHOTOHHOCTb ¢$yHKIHY, IKCTPEMYM
22. Pemnte ypaBHenue: vx—1=5 ¢byHkuuu, HamOonbliee W HaUMEHbIIEe
3HA4YeHUs KLIUU Ha TPOMEXYTKE; YMETb
23. Pemmre ypaBHEHue: Yx =8 pynkn p YTKE Y
MPOBOIUTH UCCIIEAOBaHNE (DYHKITHH;
2 METb UCIOJIb30BaTh CBOMCTBA U IpaduKu
24. Pemute ypaBHenue: 16 - ,[—X =12 Y . b ¢
3 GyHKIWN 1715 peleHus] ypaBHEHHH,
25. Tlaponb cocroutr u3 6 Oyke: p, f, j, S, Yy, t. Kaxmas Oyksa HepreHCTBHwHanHapaMefpaMH’
BCTpeyaeTcs POBHO OIMH pa3. Torja MakcHManbHOE KonmmdecTo | 130OPAKATH Had KOOPAMHATHOM ITOCKOCTH
BO3MOJKHBIX TTApOJieii PABHO. .. MHOX€ECTBa PEIICHUI YpaBHEHU, HEPaBEHCTB
26. Iapomp cocrout u3 15 OykB matmHCKOTO andaButa (26 OyKB). H;IXICOHCTeM
CKOJIBKO BO3MOXHBIX ApOJIEH MOKHO COCTABUTh? APy10 ymeTs onepupoBaTh NOHATHAMY:
KIIWsI, HETIPephIBHAS KLU
27. B ypue 12 pa3ubix mapoB. CKOJBKO CYIIECTBYET BapUaHTOB (pyHKuus, Hempep pyn A,
nepBooOpasHasi, OnpeeeHHbIN HHTETpall;
BBIHYTH 5 MIapOB?
= = JIPy12 ymeHue cBOOOJHO OINEpPUPOBATH
28. KakoBa BEpOSITHOCTH COJTHEUHOU TIOTOJIBI B OJMH U3 JTHEH

aBrycra. Ecinu B CpCAHECM B aBI'yCTC 10 JHEH uaeT JOXKIb.

MNOHATUAMU: CPCAHECEC apI/I(I)MCTI/I‘-ICCKOe,
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1

2

29.

MarepuanbHas TOYKA IBUKETCSA MPSIMOJIMHENHO CO CKOPOCTHIO V
— a2 3 .

= 8t° + 7t° (m/c). OnpenenuTs yCKOPEHUE B KOHIIE TPEThE
CEKYH/JIbI

30.

2
Beraucnure: J.(Xz + X +1)dx
0

31.

2 2

X+ X+1
Beraucnurs: I  dx
1

X

32.

2
X"+ X
Boeruucnure: .[ ——dx=
X

33.

3

Haiiti nnomans Gurypsl, orpaHU4eHHON TUHUSAMU: y =X, X =0,

x=2,y=0

34.

Haiiti nnomans Gurypsl, orpaHU4eHHON OJJTHOW BOJIHOM
CHUHYCOU/IbI

35.

Haiitu mitomanp Gurypsl, orpaHUYCHHON JTHHUASMU: Y =

< |~
>
Il
[y

x =2,y=0

36.

Haiitu nomans Gurypsl, orpaHUYeHHON TMHUSMU:
x=1,x=3, y=0

y=x+l,

37.

. . 1
Haiitu mnomags (I)I/Il"prI, OrpaHUYCHHOU JIMHUAMU: Y = E X3,

x=1,x=2, y=0

38.

Haiitu 06bem Tena, mosrydeHHOTro BpaieHneM BOkpyr ocu OX
IJIOCKON (DUTYPBI, OTPAaHUYECHHOMN JIMHUSAMU: Y = x4, x=1,x=4,
y=0

39.

CkopocTh ABUKEHUS Tena V = 2t + 1 (m/c). Onpenenutsb MyTh 3a
3 ¢ OT Hayana IBM)KECHHUS.

40.

B npaBwiIbHON 4eTHIPEXYrOJIBHON MUPAaMU/JIE BBICOTA paBHa 12
cMm, a anodema — 15 cm. Haiigure GoxoBoe pedpo.

MearaHa, Haubosblllee 1 HaMMEHbIIee
3HAUYEHMS, pa3Max, TUCIEpCHusl, CTAaHJapTHOE
OTKJIOHEHHE JIJIsl ONTMCAHUS YHUCIOBBIX
JAaHHBIX; YMEHUE UCCIIEA0BATh
CTaTHUCTUYECKHUE JIaHHbIC, B TOM YHUCIIE C
NPUMEHEHHEM TpapUUECKUX METOA0B U
AIIEKTPOHHBIX CPECTB; rpaduuecku
UCCIIEIOBAaTh COBMECTHBIC HAOIOICHHS C
MOMOMUIBIO AUArpaMM PacCeUBAHUS U
JIMHEWHOM perpeccuy,

JPy13 ymeHnue HaxoIUTh BEPOSITHOCTH
COOBITHH C UCTIONB30BaHUEM I'PAPUICCKUX
METOJIOB; IPUMEHSTH AJIsl PEeLIeHUs 3a71a4
(GOpMyJIbI CJIOKEHUSI U YMHOXKEHU S
BEPOATHOCTEMH, (hOpMYyITy TIOTHOU
BEPOSTHOCTH, opmyiny beprysm,
KOMOHMHATOPHBIE (PaKThI U (HOPMYIIBI;
OLICHUBATh

BEPOATHOCTH PEANIbHBIX COOBITHIA;
pacrpeeneHue BEpOSITHOCTEN,
MaTEMaTHYECKOE 0XKHUIaHUE, TUCTIEPCHS U
CTaH/IAPTHOE OTKJIOHEHUE CITy4YailiHOMN
BEJIMYMHBI, PYHKIINUU pacrpeaeneHus u
IJIOTHOCTH PaBHOMEPHOT0, TOKA3aTENbHOIO U
HOPMAJIbHOTO PacIpeAcIeHUI; yMEHUE
HCIIOJIB30BaTh CBOMCTBA N3yYEHHBIX
pacnpeneneHui A peleHus 3aaad;
3HAKOMCTBO C IMOHSATHSIMU: 3aKOH OOJIBIINX
YHCell, METO/1bl BHIOOPOUHBIX HCCIIEI0OBAHUM;
yMEHUE TPUBOAUTH TIPUMEPHI MPOSBIICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOIAHBIX U
OOIIECTBEHHEIX SIBJIICHUSX;

Py 14 ymeHnue cBoOOHO ONIEpUPOBATH
MOHITUSIMH: TOYKA, MIPsIMasi, MIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Ty, MJIOCKHUM
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41. B ocHOBaHMHM IPSAMOI MPU3MBI — POMO; JHATOHAIN TPU3MBI
COCTABJIAIOT C IJIOCKOCTHIO OCHOBAHUS YIJIbI 30° 1 60°; BBICOTA
npu3Mbl paBHa 6 cM. Haliure 00beM npu3MBl.

42. B npaBWIbHOW YETBIPEXYToJbHON NUpamMuie anodema odpasyer
0
C IUIOCKOCTHIO OCHOBaHMs yrou 60°. BeicoTa nupamusl paBHa 6
cM. HaiinuTe moomnaas moBepXHOCTH MTUPAMUJIBL.

43. Ilnomanes moBepxHocTH mapa 167. OnpeneauTs 00beM Iapa.

44. Haiitu miouaab MOBEPXHOCTU TETPAdAPa, €CIU ero pedpo paBHO
a

45. JlnuHBI panyCcoOB OCHOBaHUH yceueHHOTo KoHyca 10 cM u 8 cM.
. 0

Yroa Mexay ero oopa3yromiel U TNIOCKOCThIO OCHOBAHHUS 45°.

BrruncnuTh miiomaas 0ceBOro ceueHus yce4eHHOro KOHyca.

46. [ana npaBuibHas quLIPexyronLHaﬂ nupamuaa, IIomanb
OCHOBaHUS KOTOPOU paBHa a M2. BokoBoe peOpo HAKIIOHEHO K
OCHOBAHUIO 1101 yriioM o.. Haiitu 00beM nupaMuipl.

47. Tlnomanas MOTHOW MOBEPXHOCTH KyDOa paBHa 24 oM’ Haiinute ero
IUaroHalIb.

48. HaiiTu miomias MOBEPXHOCTH MPABUIBHOMN MIECTUYTOIBLHON
MIPU3MBI, €CJIM BCE pedpa paBHbBI 3 CM.

49. Paauyc ocHOoBaHUS KOHYca 4 cMm, BbicoTa 3 cM. OnpenenuThb
TIJIOINA/Th TTOJTHOM MTOBEPXHOCTH KOHYCA.

50. Haiitu 06beM UIMHIpPA, €CIIU PAUyC OCHOBAHUS 5 CM, a BBICOTA
Oonplie panuyca B 1,5 paza

51.  Pammyc ocHoBanus konyca R=5 cMm. O6pa3yrorias HakJIOHEHA K
ocHoBaHHI0 101 yrioM 60°. Haiitu 0GbeM KoHyca.

52. CropoHa OCHOBaHUS MPABMWIIBHON YETHIPEXYTOIBbHON

MMpaMHJIbl paBHa 2 V2 M, gron Mex 1y OOKOBBIM peOpoM 1
IUIOCKOCTBIO OCHOBaHUsA 45°. BeruucnuTs mioiiais 00KoBoi
MTOBEPXHOCTH.

53. KBagpar co ctopoHoii 3 cMm Bpaiaercst BOKpYr CBOei
nuaronanu. Haligure o0bem Tenma BpamieHus.

54.  Oobpa3ymomas KoHyca paBHa 4 cM, a YroJ IpyU BEpIIUHE
OCEBOI'0 CEUCHUS PAaBEH 90°. Haiigute 06beM KOHYCa.

YroJj, IBYIPaHHBIN YTOJI, TPEXTPAaHHBIN Yroll,
HepeceKaroIInecs, NapauieibHbIe U
CKPELIMBAIOIIUECS MPSIMbIE, MAapaIeIbHOCTD
U MEPIEHIUKYISIPHOCT IPSAMBIX U
IUIOCKOCTEH, Yroil MEeXAy MPSIMBIMHU, YTOJI
MEXy IPAMOM U INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH; YMEHHE

UCIIOJIb30BaTh MPH pEIICHUH 3a]a4
U3y4eHHBIE (PAKTHI U

TEOpEeMbI IIJIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE;
YMEHHUE OIepUpPOBATh MOHITUAMHU:
MHOTOTPaHHHK, CEY€HUE MHOTOTPAHHUKA,
IPaBUIbHBIM MHOTOTPAaHHUK, IPU3MA,
nupamuaa, purypa

U MIOBEPXHOCTh BpAILEHUs], HWINHAP, KOHYC,
miap, cdepa,

pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCA U
[WIMH/PA, TApaJUIeIIbHBIE OCH HITH
OCHOBAHMUIO, CEUEHHE 111apa, IIIOCKOCTb,
Kacaromasicsi cepsl, MIITHHIPA, KOHYCa;
YMEHHUE CTPOUTh CEUEHNE MHOTOTPaHHHUKA,
n300pakaTh MHOTOTPaHHHUKH, (GUTYPHI U
MOBEPXHOCTHU BPALIECHHUS, UX CEYEHUS, B TOM
YHCIIE C IOMOIIBIO AIIEKTPOHHBIX CPEJICTB;
yMEHHUE NPUMEHATh CBOMCTBA
reOMETPUYECKUX (PUTYp, CAMOCTOSTETHHO
(bopMyIHpOBaTh ONPEEIICHUS U3y4aeMbIX
¢uryp, BBIABUTaTh TUIIOTE3BI O CBOMCTBAX U
NPU3HAKAX TEOMETPUUECKUX QUTyp,
00OCHOBBIBATh HITH ONIPOBEPraTh UX; yMEHHUE
MPOBOJUTH Kiaccu(UKaLuio GUTyp 1o
Pa3IMYHBIM MTPU3HAKAM, BHITTOJIHATH
HE00XO0/IMMBbIE IOTIOJTHUTENIbHBIE
MIOCTPOCHHS;

JIPy 15 ymeHnue cB0OOJHO OIIepUPOBATH
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MOHATUSAMH: IUIOMIAIL PUTYPBI, 00beM
¢burypsl, BeIm4nHa yriia, pacCTOSHHE OT
TOYKH JI0 THIOCKOCTH, PACCTOSTHUE MEXKIY
HPSMBIMH, PACCTOSTHUE MEX/Y TNIOCKOCTSIMH,
wIomaab chepsl, MIOMIAb ITOBEPXHOCTH
HpaMUIb, TPU3MBI, KOHYCa, IIIHHIPA,
00BbeM Ky0a, MpsSIMOYTOJIBHOTO
napaJuleenuresa, MMPaMu/Ibl, TPU3MBI,
WIMHpA, KOHYCa, [1apa; yMEHUE HaXOIUTh
OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD;
JIPy16 ymeTs cBOOO/IHO OIIEpUpOBaTh
HOHSATHSAMU: BIDKCHHE, ApaJIeTbHBINH
NEePEeHOC, CHMMETPHS Ha TUIOCKOCTH | B
IPOCTPAHCTBE, TOBOPOT, IPeoOpa3oBaHue
no00us, Mo100HBIEe (PUTYPBI; YMETh
pacno3HaBaTh PaBHBIC U TIOAOOHBIE (PUTYDHI,
B TOM YHCJIE B TIPUPOJIC, HCKYCCTBE,
ApXHUTEKTYpE; YMETh HCIIOIb30BaTh
reOMETPHUYECKUE OTHOIICHUS, HAXOAUTh
reOMETPUYECKIE BEIMYMHBI (JUIMHA, YTOJI,
iouiaib, 00bEM) MPH PELICHUH 3a]a4 U3
JPYruX y4eOHBIX IPEAMETOB U U3 PEabHOM
KU3HH

JIPy18 ymeHune Mo1enupoBaTh peajibHble
CUTYaIlMX Ha S3bIKE MAaTEeMaTHKH; COCTABIISTh
BBIPa)KEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U UX
CHCTEMBI IO YCJIOBHIO 331a4H, HCCIIEIOBATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH
pe3yibTaT; CTPOUTh MaTeMaTHYECKHe MOJIENH
C TIOMONIBIO TEOMETPUIECCKHX TIOHATHIA U
BEJIMYMH, PelIaTh CBA3aHHbIE C HUMHU
NPaKTUYECKHE 33]]a9; COCTABIISATh
BEPOSTHOCTHYIO MOJIETb U HHTEPIPETUPOBATD
MIOJTYYCHHBIH PE3y/IbTaT; pelIaTh MPUKIIaTHbIC
3aJ]auu CPeICTBAMH MAaTEMAaTHYECKOTO
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aHaJIM3a, B TOM YUCJIE COLIMAIIBHO-

HKOHOMUYECKOTO U (PU3NUECKOr0o XapaKTepa;

JIPy19 ymenue BbIOMpATh NOIXOAALINNA METON
JUISL peLLIEHU 3a1a41; IOHUMAaHHe
3HAYUMOCTU MaTEMATUKU B U3yYEHUU
MPUPOJHBIX U OOIIECTBEHHBIX MPOLECCOB U
SBJICHUI; YMEHUE PACIIO3HABATh IIPOSIBICHUE
3aKOHOB MaTEMaTUKH B UICKYCCTBE, YMEHHUE
IIPUBOJIUTH IPUMEPHI MATEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

YcoBus BBITIOTHEHUS 3a/1aHUSA:

1. Bpems BoinosiHeHHs 3aaHus 30 MUHYT.

2. Bbl MOXeTe BOCIIOJIb30BAThCS KAJIBKYIISITOPOM.

3. Kputepuu onieHku:

«OTJINYHO» - TEOPETUUYECKOE COJAEPKAHWE JUCHMIUIMHBI OCBOEHO IIOJHOCTBIO, 0€3 mpoOesoB, HEOOXOAUMBIE
IPAKTUYECKHE HABBIKM pPAa0OThl C OCBOEHHBIM MaTepHalioM C(HOPMHUPOBAHBI, BCE NPEIyCMOTPEHHBbIE pabouell MporpaMMoil
3aJlaHUsl BHITIOJTHEHBI;

«XOpOILIO»- TEOPETUUECKOE COJIEPKaHNE AUCIUIIMHBI OCBOCHO MOJHOCTHIO, 0€3 Mpo0eIoB, HEOOXOIUMBIE TPAKTUUECKUE
HABBIKK PabOTHI C OCBOCHHBIM MaTEpHaioOM B OCHOBHOM C(HOPMHPOBAHEI, BCE MPEIyCMOTPEHHBIE padoueii MporpaMMon 3a1aHus
BBITIOJTHEHBI, HEKOTOPBIE M3 BBIMOJHEHHBIX 3aJJaHUI COepKAT He3HAYUTEIIbHbIE OIIHOKH.

«YIOBIIETBOPUTEIIEHO» - TEOPETUYECKOE COACpXKAHWE MUCHUIUIMHBI OCBOCHO YaCTUYHO, HO TpoOersl HE HOCHT
CHUCTEMAaTUYECKOTO XapaKTepa, HEOOXOJWMbIe TMPAaKTHYECKWE HAaBBIKM pabOThl ¢ OCBOCHHBIM MaTEpHaJOM B OCHOBHOM
chOpMHUPOBAHbI, OOJBIIMHCTBO, MPEIYCMOTPEHHBIX pabouell MporpaMMoOi 3aJaHUil BBITTOJHEHO, HEKOTOPBIC BUIBI 3a/laHUM
BBITIOJTHEHBI C OITHOKAMH.

«HEYIOBJIETBOPUTEIILHOY - TEOPETUUECKOE COCpKaHNE AUCIUTLUIMHBI HE OCBOCHO, HEOOXOUMbIC TPAKTUIECKUE HABBIKU
paboThI HE CPOPMHUPOBAHBI, OOJIBITUHCTBO, MPETYCMOTPEHHBIX paboyeii MporpaMMoN 3a/1aHuii He BBITIOJIHEHO.

[IpenomaBarens

48




