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1. ITACIIOPT
komiiekta KOC no yyeonoi nucuumiune I11.01  MaremaTtnka

1.1. O01Me moJIoKeHus

KonTponbHo-ouenounsie cpeactsa (KOC) npenHasHaueHsl Juist KOHTPOJIS U OLEHKU
00pa30BaTeNbHbBIX JOCTHKEHUI 00y4arOIIUXCsl, OCBOUBIIUX MPOrpaMMy y4eOHOM TUCIUILINHBI
«MaremaTtukay.

KOC Bxit04ar0T KOHTPOJIBHBIE MAaTEPHUAIIBI JJIs IPOBEACHUS TEKYLIETO KOHTPOJIS U
IPOMEXYTOUHOM aTTecTanuu B popme nuddepeHmpoBanHoro 3adera (1 cemectp) u SK3aMeHa
(2 cemectp).

KOC pa3paboraH B COOTBETCTBUH C:

-obpa3zoBarenbHO# porpammoii CITO no cnienmanpHOcTH 38.02.01 DKOHOMUKA H
OyXraJITepcKuil yueT (1o oTpacisim)

-IporpamMmon yueOHO! AUCUUILTUHBI MaTemaTuka.

1.2. Pe3yabTaTbl 0CBOEHMSI JUCHMILUIHHBI, MOJIEKAIIME POBEPKe

PesynbTare HaunmenoBanue 3jieMeHTa yMeHMII/3HAHUI

o0yueHus
(ocBOEHHBIE
yMeHHs,
yCBOEHHBbIE
3HAHUSA)

V1.

BremonssaTh apI/I(l)MCTI/I‘-IGCKI/IC I[CflCTBI/I?I Haa 9YrucjiaMu, CO4Y€Tas yCTHBIC U
IMHUCbMCHHBIC IIPUCMbI; HAXOJIHUTbH HpI/I6HI/I)KeHHBIC 3HA4YCHHA BCIIMYHMH U
MOrpCIHOCTU BBIYMCIICHHI (a6COJHOTHa$I n OTHOCI/ITGJIBHaH); CpaBHHUBATb YHMCJIOBBIC
BbIPAKCHMU.

V2.

HaxoauTe 3HaU€HUS KOPHSI, CTETIEHH, Jorapru(ma, TPUTOHOMETPUIECKUX
BBIpa)KEHUI Ha OCHOBE OIpeIeNIeHNs, UCIIOIb3YsI TPH HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BAThCS MPUOIMKEHHOM OLIEHKOM pu
[IPAKTUYECKUX pacyeTax.

V3.

BeinonuaTe npeoOpa3oBaHust BEIpAXKEHUH, TPUMEH:S (OPMYJIbI, CBSI3aHHbIE CO
CBOMCTBaMHM cTeneHel, JorapumMoB, TPUTOHOMETPUYECKUX (PYHKIIHH.

V4

Boruncnare 3HaueHne QyHKIUY [0 3aJaHHOMY 3HAUE€HUIO apryMeHTa IpU
pa3IuYHbIX criocobax 3agaHus GyHKIUH. CTpOUTh rpauKu U3y4eHHBIX (PYHKIIHM,
WITIOCTPUPOBATh M0 IpauKy CBOMCTBA AJIEMEHTAPHBIX (YHKIMH.

Vs.

HaxoauThk npon3BoAHbIE 3JIEMEHTAPHBIX (PYHKIIHI.

V.

Vcnonb30BaTh NpOU3BOJHYIO U1l H3yUEHHs CBOMCTB (DYHKIMI U OCTPOEHUS
rpauKoB.

v

HpI/IMeHHTB IMPOU3BOAHYIO IJId IMTPOBECACHUA HpI/I6J'II/I)KCHHBIX BLI‘-II/ICJ'ICHI/II\/’I, peuaTrb
3aaa4U MPUKJIAOHOI'0 XapaKTEpa Ha HaAXO0XKICHUC HauOOIBIIEro U HauMEHBIIIETO
3HA4YCHUSI.

V8.

Brrumcisars B HpOCTCﬁIHHX ClIydasx 1iomaiu 1 00BEMBI C HCIIOJIb30BaHUEM
OMPECACIICHHOIO MHTETpajia.

W

Pemarn panrOHAJIBHBIC, ITIOKA3aTCIILHBIC, J'IOl“apI/I(I)MI/IquKI/Ie, TPUTOHOMCTPUUICCKHC
YpaBHCHUs, CBOOANIUECA K JIMHEHHBIM 1 KBaJApaTHBIM, a TAKXKE aHAJIOTHYHBIC
HCPAaBCHCTBA U CUCTCMBI.

VY 10.

Pemarts npocreiinirie KOMOMHATOPHBIE 3a7]a4l METOJIOM Iepedopa, a TaKKe ¢
UCIIOJIb30BAHUEM HU3BECTHBIX (hopMYyIL.

YV 11.

Pacno3naBaTh Ha uepTexax U MOJIENSIX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMepHbIE OOBEKTHI C UX ONUCAHUSIMHU, H300PAKECHUSIMHU.

Y 12.

OnuceIBaTh B3aUMHOE PACIIOJIOKCHUC IIPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.




V 13.

N300pakaTb OCHOBHBIE MHOTOT'PAaHHUKH U KPYTJIbIE T€Ja; BBIMOIHATE YEPTEXKH 110
ycs0BUAM 3afa4d. CTpOUTH pOCTEHINe CeYeHUs Ky0a, IPU3MBbl, TMPaMHU/IbI

Vv 14.

Pemiate nuanuMeTpudecKkue U MpOCTEHIIINE CTEPEOMETPUUECKUE 3a/1a4l Ha
HAXO0KJIEHUE T€OMETPUUCCKUX BEJIUYHH (JITMH, YTJIOB, IJIOMAAeH, 00bEMOB).

31.

3HaueHHe MaTEeMaTUUYECKON HAYKH JJIsl PEIICHU 3a/1a4, BOSHUKAIOIINX B TEOPUH U
MIPaKTUKE; MIUPOTY U B TO K€ BPEMsI OTPaHUICHHOCTh MPUMECHECHHS
MaTEeMaTUYECKUX METO/O0B K aHAIM3Y U MCCIIEIOBAHUIO MPOIECCOB U SIBJICHUH B
IPUPOJIE U OOIIECTRE.

32.

3Ha4YeHME MPAKTUKU U BOIIPOCOB, BOSHUKAIOIIMX B CAMON MaTEMaTUKE JUJIs
(GhOpMUPOBAHUS U PA3BUTHS MATEMATUICCKOW HAYKHU; ICTOPHIO PA3BUTHSI TOHATHS
YyCila, CO31aHUsA MaTeMaTUYECKOr0 aHaIn3a, BOSHUKHOBEHUS U Pa3BUTUSA
T€OMETPUH.

33.

YHI/IBepcaHBHHﬁ XapakTep 3aKOHOB JIOTUKHW MAaTEMaTHYCCKUX paccymz[eHHﬁ, ux
IMPUMCHHUMOCTDb BO BCCX 00J1aCTSIX YeI0BEUECKOM JACATCIIBHOCTH.

34.

BeposiTHOCTHBIN XapakTep pa3indHbIX MPOIECCOB OKPYIKAIOILIET0 MUPA.

35

OcHOBHBIE MaTEeMaTHYECKUE TEPMUHBI U TIOHATHS, (OPMYJIBI aareOpsl U
TEOMETPHH.

36.

Omnpenenenust JeHCTBUTENBHOTO Ynciaa, a0CONIOTHONW U OTHOCUTEIbHOU
MOTPEIIHOCTH MPUOIMKEHUN; TPAKTHUECKHUE TPUEMbI BBIYUCICHUN C
PUOIVKEHHBIMY JTAHHBIMHU.

37.

OmnpeneneHus KOpHS HATypaJbHOW CTENIEHU U3 YMCJIa U CBOMCTBA KOPHS, CTEIIEHU C
palMOHAIBHBIMU IOKA3aTESIMU U €€ CBOMCTBA, CTEIIEHU C AEHCTBUTEIbHBIMU
IOKa3aTessIMM U ee CBOMCTBA, Jjorapudma ymcia, CBoiicTBa Jjorapu@moB, OCHOBHOE
JOTaprupMHIECKOE TOKIECTBO, ICCATHUHBIC i HATYpAJIbHBIC JIOTapU(MBIL.

38.

OCHOBHI)IG IIOHATUSA CTepeOMCTpI/II/I, AKCHUOMBEI CTGpCOMeTpI/II/I u CJICACTBUSA U3 HUX,
B3aMMHOE PACIIOJIOKEHUE MPSIMBIX, IPSMOM U TUIOCKOCTH, JBYX IIOCKOCTEH B
MIPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPAJIICIIBHOCTU MPSMOMN U TUIOCKOCTH,
NapajyieIbHOCTH JIBYX IUIOCKOCTEH, CBOMCTBA MAapaLIENbHOIO IPOSKTUPOBAHUS U
UX IPUMEHEHHE JUIsS U300pakKeHUsI PUTYpP B CTEPEOMETPUH, IOHATHE yTIia MEXIy
MPSIMBIMH, YTJ1a MEKY NPSIMOU U MIIOCKOCTHIO, OCHOBHBIE TEOPEMBI O
HepHGHI[I/IKYJUIpHOCTI/I prlMOfI U IINIOCKOCTH, IIOHATUEC JlByrpaHHOFO yrna, yrna
MEXIY MIOCKOCTSMU, TOHSATUE JIMHEMHOTO YIJIa, MPU3HAK NEPIEHIUKYIIPHOCTH
JIBYX TIJIOCKOCTEH.

309.

Omnpenenenus u GopMyIIbl UKCIIa IEPECTAHOBOK, pa3MEeIlIeHUH, COUeTaHUH,
dbopmyny ounoma HeroToHa.

3 10.

Ornpenenenust BEKTOpa, IEUCTBHUI Ha/l BEKTOPAMH, CBOMCTBA IEUCTBUI Hal
BEKTOpPaMHU, MOHATHE TPAMOYTOJIBHON JIEKAPTOBOM CUCTEMBI KOOPJMHAT Ha
IJIOCKOCTH U B IPOCTPAHCTBE, MPaBUiIa IEUCTBUM HaJl BEKTOPAMHU, 3aJaHHBIMU
KOOpJUHATAMH, (POPMYJIBI I BBIYUCIICHUS JUTMHBI BEKTOPA, YIJIa MKy
BEKTOpPaMHU, PACCTOSHHS MEXKIY ABYMsS TOUKAMMU.

311

Onpenenenue paguana, GopMyIibl IEpeBOAa IPaayCHON MEpHI yIiia B paAUuaHHYIO U
o0paTHoO, oIpe/ieJieHle CHHyca, KOCUHYCca, TAHI€HCa U KOTaHT'€HCa yTiia, OCHOBHbBIE
(bopMyIIBI TPUTOHOMETPHUH, TOHATHUSI OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIHUI.

312

. Onpenenenne YucIoBOr GyHKIIMU, CIOCOOBI 3aJjaHusI, TPOCTEHUIINE
npeoOpa3oBanus rpagukoB GyHKIMHA, CBOWCTBA (QyHKIMH, 00paTHON (yHKINH, €€
rpaduk, cJI0)KHON HyHKIMH, apudMETHIECKIE Onepanuy HaJ QYHKIMSIMH,

3 13.

OHpCI[CJ'ICHI/IC MHOTI'OI'paHHUKaA, €ro IMOBECPXHOCTU, ITOHATUC ITPABUIIBHOTO
MHOTI'OI'paHHUKA, OIIPEACICHUC ITPHU3MBI, MMapalJICJICIUIICAa, BUABI IIPHU3M,
ONpCACIICHUC NHNPpaMUIbI, HpaBHHBHOﬁ IMUpaMuJbl, YCCHCHHOﬁ MUupaMubl.

3 14.

OrnpezeneHue Tena BpallleHUsl U TOBEPXHOCTH BPAILICHUs, ONIPEACIICHUs LIMIIMHpA,
KOHYca, I1apa, cepbl, CBONCTBA FT€OMETPUUYECKUX TEL.




3 15. OcHoBbl Au(depeHIInaTbHOTO UCYUCICHUS

3 16. [TousTus 060BbEMA rEeOMETPUIECKOTO TeNa, (POPMYIIBI TSl BBIYUCICHUSI 00BEMOB
TEOMETPUUECKUX TeJl, IUIOMIAN TOBEPXHOCTH T€OMETPHUECKOr0 TeJla
317. Ornpezenienne BEpOsSTHOCTH, ONPEACIICHUE CTyIaliHOW BEIMYUHBI B €€ (DYHKITUN

pacrpeeneHusi, ONpeIeICHIs] CYMMBI COOBITHI, TPOU3BEICHUS COOBITHIA, yCTIOBHON
BEPOSTHOCTH, (POPMYIUPOBKHU U (POPMYJIbI TEOPEM CIIOKEHHSI U YMHOXKEHUS
BEPOSITHOCTEM, MATEMATUYECKOT0 OKUJIAHUS U TUCIIEPCUH, TUCKPETHOU CIIy4YalilHOU
BEJIMYMHBI U 3aKOHA €€ PACIPEICIICHHUS.

318. Crioco0b!I pereHnit ypaBHEHH U HEPABEHCTB
1.2 PacnpenesieHue oneHUBaHUs Pe3y/IbTAaTOB 00y4eHHs 110 BUIAM KOHTPOJISI
Kon v HanmeHOBaHME 31IEMEHTa YMEHUH MW 3HAHUH Buael atTecranuu
Tekyniuii KOHTPOJIb IIpomexyTounas
aTTecTauus
YMeHue

VY 1 BeimonHATs apudMeTHIecKre NeHCTBIS HaJl YHCIIaMH, OpoHTATBHBIN JuddeperunpoBanHbIi
coyerass yYCTHbIE W MHCbMEHHbIE IPUEMbI; HAaXOAMTh OIIpOC; 3a4er
NpUOJIVDKEHHBIC 3HAYCHUS BCJIIMYMH W TOTPEHIHOCTH WHJIUBUY AIbHBIN (1 cemectp),
BEIYHCIICHUN (a0CONMIOTHAS U OTHOCUTENbHAS); CPABHUBATH orpoc. 9K3aMeH
YHCIIOBBIC BBIPAKEHUSL. [IpakTuueckas (2 cemectp)
VY 2 HaxoauTh 3Ha4YeHUs KOpHS, CTENEHH, Jiorapudma, pabora
TPUTOHOMETPUIECKUX BBIpaKEHHN Ha OCHOBE Kontponb
OTIpEICIICHUS, UCIIOJIB3YSI npu HEOOXOJUMOCTH | CaMOCTOATEIBHON
WHCTPYMEHTAJIbHBIE CpEICTBa; [OJIb30BaThcs |  pabOTHI IO TeMaM

NpUOJIMKEHHOH OIICHKOH MPU NPAaKTHUECKUX pacueTax.

VY 3 BoInonHATh NpeoOpa3oBaHusl BHIPAKEHHUN, TPUMEHSIS
(opMyIBI, CBSI3aHHBIE CO  CBOWCTBAMH  CTEIEHEH,
JIOTapU(QMOB, TPHTOHOMETPHUUECKUX (PYHKIIUH.

Y 4 Bpluucnarh 3HaueHHE QYHKIUH MO 33JaHHOMY
3HAYEHHUIO apryMeHTa IPH Pa3IMYHbIX CIoco0ax 3aJaHus
¢yskunu. Crpouth rpaduKud  HM3YYCHHBIX  (QYHKIMM,
WLTIOCTPUPOBATh MO TpauKy CBONCTBA 3JEMEHTAPHBIX
GyHKIMI

VY 5 HaxoauTe Npou3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHUH.

VY 6 Hcnons30BaTh MPOU3BOAHYIO ISl U3yYEHHS CBOICTB
(YHKIMH B TOCTpOEHUs rpad)uKOB.

Y 7 IlpuMeHATP TPOU3BOAHYIO [UIS TPOBEIACHUA
NpUOIIMKEHHBIX BBIYHCIICHUH, pemars 3aJa4n
MPUKJIAHOTO XapakTepa Ha HaxOKAEHUE HanOOJIBLIErO U
HaWMEHBIIErO 3HAYECHHUS.

Y 8 BbuuCHATE B IPOCTEWIIUX CIydasX IUIOMAAH H
00BEMBI C HCITOJIb30BAHUEM ONPE/ICIIEHHOTO WHTETpajia

vy 9  Pemars  panuMoOHAJbLHbBIE, MoKa3zaTelbHbIE,
jorapu@MHUYECKUE, TPUTOHOMETPUYECKHE  ypaBHEHUS,
CBOISIIMECS K JIMHEMHBIM M KBaJApPAaTHBIM, a TaKxKe
AHAJOTMYHbIE HEPABEHCTBA M CUCTEMBbI

Y 10 Pemate mnpocreiiiiue KOMOMHATOPHBIC 3aJIa4H
MeToIOoM mepebopa, a TaKke C  HCIOJIb30BaHUEM
W3BECTHBIX (OPMYIL

Y 11 Pacno3HaBaTb Ha uYepTeXax MW  MOJENAX
MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH TpPEXMEPHBIC
00BEKTHI C MX ONMCAHUSIMU, H300payKEHHSIMU.

Y 12 OnwuceiBaTh B3aUMHOE PACHOJOXKCHHE NPSIMBIX H
IJIOCKOCTEN B MPOCTPAHCTRE.




VY 13 H300paxars OCHOBHbIE MHOTOTPAaHHUKH U KPYTJIbIC
TeJa; BBIIOJHATH YEPTEXKH 1O YCIOBHAM 3anad. CTpouTh
MpocTelIne cedeHus Ky0a, IpU3Mbl, TUPAMUJIBI

V14 PemaTe IUTaHUMETPUYECKHE W MPOCTEHIIHe
CTEpEOMETPUYECKUE 3a1a4H Ha HaX0XJICHUE
IrEeOMETPUYECKUX BENUYMH (UIMH, YIJIOB, IUIOLIAJCH,
00beMOB

3HaHue

3 1 3HayeHne MaTeMaTUYeCKON HAYKH JUIA PEIIeHHs 3a/1ad,
BO3HUKAIOIINX B TEOPHH U MPAKTHKE; IIUPOTY U B TO Ke
BpeMs OTPaHUYEHHOCTh MNPUMEHEHHUS MaTeMaTHYeCKUX
METOJOB K aHaIu3y U HCCIEJOBAHUIO IIPOLECCOB U
SIBJICHUH B ITPUPOJIC U OOLIECTBE.

3 2 3HaucHHE MPAKTHKH W BOIIPOCOB, BO3ZHUKAMOIINX B
caMoii MareMaTuke Juisi (OPMUPOBAHUS U Pa3BUTHUSA
MaTeMaTHYECKOH HAyKW, HWCTOPUIO Pa3BUTHS TOHITUS
qHca, CO3JIaHuUs MaTeMaTHYECKOTO aHanv3a,
BO3HMKHOBCHUSA 1 pa3BUTUA T'COMCTPUMH.

3 3 VYHuBepcalbHBIH XapakTep 3aKOHOB JIOTHKH
MaTeMaTHYECKUX PAcCyKIAECHHH, WX TNPHUMEHHMOCTH BO
BCEX 00J1aCTSIX YeJIOBEUECKOM e TEITbHOCTH.

3 4 BeposATHOCTHBIN XapaKTep pa3iIMYHBIX IPOLIECCOB
OKPY’KaoILEro MUpa.

3 5 OcHOBHbIE MaTEMaTHYECKUE TEPMUHBI U MOHITHS,
(hopMyITBI anTreOpsl ¥ TEOMETPHH.

3 6 OmnpeneneHus: NCHCTBUTENBHOIO YUCa, aOCOJIOTHOM
51 OTHOCUTEJIbHOU NOIPEIIHOCTH NPUOTKEHUH;
MPAKTHYECKNE TPHEMBI BBIUYUCICHUN C TPUOIMKEHHBIMH
JTAaHHBIMHU.

3 7 OnpeneneHus KOPHS HATYypaJbHOM CTETICHU U3 YnCia U
CBOIicTBA  KOpHS, CTENEHH C  pAlMOHAIBHBIMU
MoKa3zaTedssIMA W ee  CBOWCTBA,  CTENEHH ¢
ﬂeﬁCTBHTeHBHBIMH IIOKa3aTcJIAMHU u (S CBOﬁCTBa,
jorapuma dUHUcla, CBOHCTBAa JIOTAPU(PMOB, OCHOBHOE
JorapupMuIecKoe TOXJIECTBO, JeCSTUYIHBIC "
HaTypaJbHbIE JIOrapu(MBIL.

3 8 OCHOBHBIE MTOHSITHS CTEPEOMETPHH

3 9 Onpenenenuss U (QOpMyJIbl YKCIa TEPECTAHOBOK,
pasMelennii, coueranuii, Gopmyny 6unoma HeloToHa.

3 10 Omnpenenenust BeKTOpa, ACUCTBUI Hall BEKTOpaMmH,
CBOMCTBA JIEUCTBUN HaJ BEKTOPAMHU, MOHSITHE
OPSIMOYTOJIBHOM  JTIEKApTOBOM CHUCTEMBI KOOpAMHAT Ha
IJIOCKOCTH U B IPOCTPAHCTBE

3 11 OcHoBHBIE (GOPMYJIBI TPUTOHOMETPHH, TOHSITHS
00paTHBIX TPUTOHOMETPHUYCCKHX (DYHKITHH.

3 12 Onpenenenue YUCI0OBON HYHKLINH, CIOCOOBI 3a1aHUS,
nmpocTeimue npeoOpazoBaHus rpa¢uKoB
¢dyHKIUH, cBolicTBa (QyHKIMH, OOpaTHOW (QYHKIWH, ee
rpaduK.

DpoHTaIBHBIN
oT1poc;
VHIMBYTY QJTbHBIH
orpoc.
IIpakTrueckas
pabota

JuddepenunpoBanHbIi
3auer
(1 cemectp),
IK3aMeH
(2 cemectp)

3 13OmnpeneneHne MHOTOTPAaHHUKA, €ro IOBEPXHOCTH,
MOHSATHE MPAaBUJIBHOTO MHOTOTPaHHHUKA

3 14Ompenenenne Tena BpalleHHWS ©  MOBEPXHOCTH
BpaleHUs

3 15 Omnpegenenue 1nepBOOOpa3HOH, omNpeselnecHUe
HEONpeAeNEHHOI0 MHTErpajla U ero CBOWCTBA, (OPMYIIBI

g pepeHInPOBAaHHBIN
3a4eT
(1 cemectp),
9K3aMeH
(2 cemectp)




WHTETPUPOBAHUS, crocoOsbl BBIYUCIICHUS
HEOoNpeIeNéHHOTO MHTETpana, olpesieNieHne
OTIpENICICHHOTO UHTErpasia, ero reOMETPUIECKUI CMBICT U
CBOICTBA, CIOCOOBI BBIYUCIICHUS iomaaei
KPUBOJIMHENHBIX Tpamneluuid ¢ MOMOIIbI0 ONpeeICHHOTO
UHTETpaa,, OIIpeieNIieHre HPON3BOTHOM, ee
reoMeTpuyeckuii ¥ (U3MYECKUH CMBICH, TpaBWia H
¢dopmynbl nuddepeHurpoBanus (QyHKIUM, ONpeAeiieHre
BTOpPOM MIPOU3BOJIHOM,.

3 16 IlonsTus 00BEMa TeOMETPUIECKOTO Tema, (OPMYITBI
JUTSL BBIYUCIICHUS 00hEMOB I€OMETPUYECKUX TEJ, TLIOUIAIH
MOBEPXHOCTH FEOMETPUUYECKOTO Tea

3 17 Omnpenenenne BEpOATHOCTH, ONIPEIEICHNAE CITyIaliHOM
BEIMYMHBI U €€ (YHKUIWU paclpeAeseHus, ONpeeseHUs
CYMMBI COOBITHI, TPOM3BENCHUSI COOBITHH, YCIOBHOH
BEPOATHOCTH, (QOPMYITHPOBKH ©  (GOPMYITBI TEOpPEM
CJIOKEHUSI M YMHOKEHHSI BEPOSITHOCTEH.

3 18 CniocoOsl penieHui ¥ ypaBHEHHH U HEPABEHCTB




1.4. PacnpenesieHue TUIIOB OLEHOYHBIX CPEIACTB MO 3JIeMEHTAM 3HAHUH U YMEHHM TeKyIero KOHTPOJIs

Coaepxxanue  y4yeOHOro Tun KOHTPOJIBLHOTO 3a/1aHUS

MaTepuaJa 1o nporpamMmme

YA YIYVIVI VI VI VI|IVIVIVIVIVIVIY Y| 3|3 |3 |33 (333

1/12|3|4|5|6|7|8]|91j1}11 (1|12 3|4 |5|6]|7]|38 111]1)1)11|11/1|1
0| 1123 | 4

Tema 1 Benenue 313 |3
Tema 2 Pa3zBurtue noHsTus 0 ) 5 |5
qucie
Tema 3 Kophu, crenenu u 5 |5 5 5 5
JorapudMpl
Tema 4 IIpsimMble U IIIOCKOCTH 5 |5 5
B IPOCTPAHCTBE
Tema 5 KombunaTroprka S
Tema 6 Koopaunatsl u 5 ) )
BEKTOpPHI
Tema 7 OcHOBBI 5 5
TPUTOHOMETPUHU
Tema 8 @yHKIMH U UX 5 5
CBOWCTBA U IrpaQUKu
Tema 9 MHOTrOrpaHHUKH U 5 |5 5 5
KpYIJIbIE Tella
Tema 10 Havana 5 |5 |5 5
MaTeMaTHYECKOro aHaJIn3a
Tema 11 UnTerpan u ero 5 5
IPUMEHEHHE
Tema 11 DnemenTs! TEOpUN 5 |5
BEPOSTHOCTH. DJIE€MEHTHI 5
MaTeMaTHYECKON CTAaTHCTHKH.
Tema 12 YpaBHeHus u 5
HEPaBEHCTBA.




1.5.

Pacnpeuenenne THUHIIOB OHEHOYHBLIX CPEACTB I10 3JIEMECHTaM 3HAHUH H yMeHI/Iﬁ KOHTPOJ/IMPYEMBIX Ha HpOMe)l(yTO‘lHOﬁ aTrTreCcTalum

Coaepxxanue  y4yeOHOro
MaTepHaja no nporpaMmme

YA

THIl KOHTPOJIBLHOI0 3aIaHUA

[EEN

[

Yy
1
3

Yy
1
4

10

11

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

Tema 1 Beenenue

Tema 2 Pa3Burtie moHATHS O
quciie

Tema 3 KopHu, crenenu u
JorapudMpl

(o2 I e I ol

DL O
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2. CIEHM®UKALIUA OHEHOYHbBIX CPEJICTB

2.1Ha3nauenue

Cnenudukamnueil ycTaHaBIMBAIOTCA TpeOOBaHUS K COJACPKAHUIO H  O(OPMIICHHIO
BapHAHTOB OIICHOYHOT'O CPEJICTBA: MPAaKTHUECKast paboTa.

[IpakTrueckas paboTa mpeaHa3HA4YeHA I TEKYIIETO KOHTPOJS M OLECHKH 3HAHUW W
YMEHUH CTYJIEHTOB IO IporpaMMe y4eOHOH TUCHMIUIMHBI «MaTtemaruka: aiaredpa W Havajia
MaTeMaTU4YeCKOro aHaiu3a; reoMerpus 1o cnennanbHocTH: 38.02.01 DOkoHomMuKa ©
OyXrajiTepckuil yueT (1o OTpacisim).

KOHTHHreHT aTTecTyeMbIX: CTYyIeHTHI | Kypca Ha 6a3e OCHOBHOTO 00IIero oopa3oBaHusl.

2.3 ®opma U yCIIOBUS aTTECTALMU: TEKYIIUH KOHTPOJb MPOXOAUT B BUIE BBHINOJIHEHUS
3a/laHui IPaKTUYECKOM paboThI

[TpoMexyTOUHBIH KOHTPOJIb HpoBoauTCcs B (opme auddepenupoBantoro 3adera (1
CeMeCTp) M dK3aMeHa (2 ceMecTp) IO 3aBEpUICHUIO OCBOCHHUS y4eOHOro Marepuaia ydeOHOU
JTUCIUIIMHBL, IPH MOJIOKUTEIBHBIX PE3YyIbTaTaX TEKYIIEro KOHTPOJIS.

2.4 BpeMs BBITIOJTHCHHUS:

MOArOTOBKA 5 MUH,;
BBLIIIOJTHEHHUE 2 yac 50 MuH;
odopmiieHre U cnada S MUH.

BCETO 3 gyac 0 MUH.

2.5. Pexomenmyemasi nureparypa JUisl pa3paOOTKH OLEHOYHBIX CPEJICTB W MOATOTOBKU
00yJaronmxcs K aTTeCTaIuu.

ObecnevyeHne TUCIMILUIMHBI YUeOHBIMU U3/ITAHUSIMU

Bbubnuorpaduueckoe onucanue n3gaHus OcHoBHast/ Kuuroob6ecneueHHOCTD
(aBTOp, 3ariaBue, BUA, MECTO U T'OJ] U3aHHUS, KOJI. JIOTIOJTHUTENbHAs Koun-Bo. DJIEKTPOHHEI

cTp.) JmTeparypa JK3. B € pecypchl

ouoI.
CIIeI' 2y
bammaxkos, M. 1. OCH ObC

Maremaruka. — Mocksa : KnoPyc, 2019 - 394 c. BOOK.ru

Boromonos, H. B. OCH ObC IOpaiit

Anrebpa W Hauana aHanm3a @ Yd4eOHOe mocoOme
Huns CITIO / Boromonos H. B. — DnektpoH. naH.
Mocksa : M3narensctBo FOpaiit, 2019— 240 c.

Boromonos, H. B. OCH ObC IOpaiit
[IpakTudeckue 3aHATHA 1O MaTeMaTHKe B 2 .
Yacte 1 : ydeOHOe mocoOme JUisi TPUKIAJTHOTO

bakamaBpuata / H. B. Boromonos. — 11-e¢ wu3n.,

mepepad. m mon. — MockBa : M3gaTtenbcTBO

IOpaiit, 2019. — 326 c.

Boromonos, H. B. OCH 9bC IOpaiit

HpaKTI/I‘IeCKI/Ie 3aHATUA 110 MATCEMATHUKEC B 2 4.
Yacte 2 : VYuebnoe mocodue Jma CIIO /

Boromomor H. B. — 11-e u3g., nmep. u gom .—

OnmektpoH. maH. — Mocka : WM3matenscTBO

Opaiit, 2019 .— 251 c¢.— (IIpodeccuonanbpHOE

o0Opa3oBaHme).

HanasH, A. A. Jon ObC
Maremarnka : Y4eOHUK .— 3, WUCIp. W JOI. — ZNANIUM
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http://www.book.ru/book/929528
http://www.book.ru/book/929528
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434367
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=967862

MockBa : OOO "Hay4HO-U3JaTEIbCKUUA IEHTP
NH®DPA-M", 2018 — 544 c.

IIumosa, JI. W. JIOII OBC
Maremaruka : YueOHOoe mocobue .— MockBa : ZNANIUM
00O "Hayuno-uzgarensckuii nentp UHOPA-M",

2019 — 238 c.

Hopodeera, A. B. JIOTT OBC HOpaiit
Marematuka. COopHHK 3amady :  YueOHoO-

npaktuueckoe nocodue s CITIO / JopodeeBa A.

B. — 2-¢ u3n. — DnektpoH. gaH. — MocCKBa :

WznarensctBo FOpaiit, 2019 — 176 c.

bammakos, M. U. on 45

MareMaTrika : YYeOHUK Il WCIOJIb30BAHUS B

y4eOHOM mpoliecce 00pa3oBaTEIbHBIX

YUpEKIACHUM, peanu3yromux [IPOrPaMMBbl

HAYaIbHOTO 71 CpeIHero CTHEIUATEHOTO

obpazoBanns / M.W.bammakosB .— 10-e u3z., crep.

— Mocksa : Axkagemus, 2015 — 251 c.

Bammakos, M. 1. on 39

Maremaruka: anrebpa M Hadaja MaTeMaTHYEeCKOTrO
aHanmm3a, TeoOMeTpHs : YYeOHHWK [AJsl CTyICHTOB
VUPEeXKACHUH  CpegHero  NpodecCHOHAIBHOTO
obpazoBanns| / M.U.bammakoB .— 3-e u31., crep.
— Mocksa : Axkagemus, 2017.

2.6. InTepHeT pecypchl:

http://knowledge.allbest.ru/programming

http://www.bibliofond.ru/view.aspx?id=532505

http://geodesy-book.narod.ru/

http://teacher.dn-ua.com/old_version/excel/Laba3/part3.htm
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http://znanium.com/go.php?id=990024
http://znanium.com/go.php?id=990024
https://www.biblio-online.ru/bcode/426506
http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

3. BAPUAHTBI OHEHOYHBIX CPEJICTB

3anamm AJIA IPOBEACHHUS TEKYIIET0 KOHTPOJIA

Pa3znea Pa3Burue NOHATHS O YMCJIE

IIpakTnyeckas padora «Pa3BuTHe MOHATHA O YUCITIE»

1 BapuanT
1. 3anumuTe 4UCIIO B CTAaHAAPTHOM BHJIE:
a)730000000; 6)0,0000025;
8)0,24 *1073; 1)75,2%10%,
2. [IpencraBbTe OOBIKHOBEHHYIO JpOOb B BUJIE AECSITUUHOM MEPHUOJUUECKON ApoOuU:
13, 35
a) 15 ’ 6) 111
3. Beruucnure:
i®+i%0 %0+ 2% —i%2
4, Haitaure conps»EHHOE YMCIIO KOMIUIEKCHOMY YUCITY:
z=4 +5i.
S. OOpartuTe YUCTbIE TEPUOANYECKHE JECATUYHbIE JPOOU B OOBIKHOBEHHBIE:
a) 0,42); ©) 0,(513).
6.  OOparuTe CMEUIaHHBIE IEPUOINIECKUE JICCATHIHBIC IPOOH B OOBIKHOBEHHBIE IPOOH:

a) 0,0(27); 6) 0,0(01).
7. danbl uncna  z1= - 1 +3 i, o= 4 + 5i. Beiuucnure:
a) MOJTyJIM YUCeN Z1 U Z2;
0) cyMMy 4HcCen Z1 | Z2;
B) Pa3HOCTh YHCEN Z1 U Z2;
T) IPOU3BEACHUE YUCeN Z1 U Z2.
8. IlocTpoiiTe KOMITJIEKCHBIE YHCIIa B KOOPAHMHATHON TNIOCKOCTH:
Z1=-1+3i, 2= 4 + 5i.
12,8:0,64+3,05:0,05

83:1i—1
3 9

9. Haiinute 3HaueHue 1poou:

2 BapuaHT

1. 3anumuTe 4UCIIO B CTAaHAAPTHOM BHJIE:

a) 37000000; 6)0,00000052;
B) 0,42*10%; 1)52,7*10°.

2. IIpencraBbTe OOBIKHOBEHHYIO IpOOb B BUJIE JECITUYHON MEPHOAMYECKON APOOH:
3 95

o 11 g 333
3. Bruucnure:

2i% +i20 %0 4% 4%,

12



4. Haiimute conpspkKEHHOE YUCIIO KOMITJIEKCHOMY YHCITY:

z=4 -Ti.

5. O6paTuTe YUCTHIC IEPUOANUSCKUE ACCITHUHBIC JPOOH B OOBIKHOBEHHBIE:
a) 0,(72); ©6) 0,(918).

6. OOpaTuTe CMeIaHHbIE TEPHOANYECKIE ECITUYHBIE TPOOU B OOBIKHOBEHHBIE IPOOU:
a) 0,3(6); ©) 0,11(6).

7. danbl uncna 1= - 3 +5i, 2= 4 -7i. Beruucnure:

a) MOAYJIM YuCeN Z1 U Z2 ;

0) cyMMy 4HCel Z1 | Z2;

B) Pa3HOCTh YHCEN Z1 U Z2;

I') IPOU3BEACHUE YUCEN Z1 U Z2.

8. IlocTpoiiTe KOMILJIEKCHBIE YUCIIa B KOOPAMHATHOM TIOCKOCTH:

z1=- 3+ 5i, 2= 4 -Ti.

9. Haiinure 3HaueHue IpooH: 2034:9-(539-7,39)

3,7 1
14 9 3
3amaHus banasr [Ipumeuanue
1,2, 3,4 8 Kasxnprit mpaBuibHBIN oTBEeT 1 Oamn
56,7 18 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
8,9 9 Kaxxnpiii mpaBuiibHBIN OTBET 3 Oamna

Kpurepun oeHkn ¥ mkaJja nepeBoja 0aj1710B B OTMETKH

OtmeTka YucJi0 6a,1510B, He00X0UMOE [1JTs1
NOJIy4eHHUsI OTMETKHU
« 5» (oTM4HO) 33-35
« 4 (xoporio) 27— 32
« 3» (YIOBIETBOPHUTEIHHO) 18 — 26
« 2 « (HeyIOBIETBOPUTEIIHHO) Menee 18

Oteethl K padorte «PazBuTHE NIOHATHS 0 YHCJIE»

3ananue Bapmuanrt 1 Bapuanr 2
1 a) 7,3*10°; 6) 2,5%10°°; a) 3,7*107; 6) 5,2*107;
B) 2,4%10%; 1) 7,52*10°. B) 4,2*%107; r) 5,27*10°.
2 a) 0,8(6); 0) 0,(315). a) 0,(27); 0) 0,(285).
3 -2 -2
4 |7 —4_5 Z =4+7i
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1)

14 19 4
5 a) —; 0) —. a) i; 0) 3—
33 33 11 37
3 1 11 7
6 — 0) —. PP 0) — .
) 110 ) 990 2 30 ) 50
a) |z,|=+10; |z,|=+/4% a) |z,|=+34 |z,/]=+/65 6)1-
7 6)3+8i; B)-5-2i; 1) -20+ |2i; B) -7+12i; 1)23-i.
7i.
z1=-3+5i
y
_ y
z1=-1+3i
C C
Hul\\i L N
8 . 1 I I I —>
2= 4 +5i y A VOT! Ly ox,
K 2o=4 -Ti
9 16,2 -147,6

Paznen . KopHu, crenenu u jjorapupmsl

IIpakTuyeckas padora «KopHu, creneHu u Jjorapugmoi»

Al. YpocTuTh BBIpa)K€HHE M HAWTH X!

10; 2) -1; 3)-10; 4)O0.

A2.Haiinute KOpeHb ypaBHEHHUS
1) 11; 2)1; 3) -10; 4) %

1 BapuanT
lgx=1g8+2Ig5-1g10 -1g2

log 2(3x +1) = 3

A3. YkaxuTe IpoMeXyTOK, KOTOpOMY IPUHAJIEKUT KOPEHb YPAaBHEHUS

logs(4—x)+logs2=1

D(-3-1)2)(0:2);3)[23;4) [48]
A4. Haiinure cymmy kopheii ypasnennss log, X° = log, (9x —20)

1)-13; 2)-5; 3)5 4)09.

AS5. Pemmre HepaBeHcTBO loga(4 —2x) =1
1) (-0;0,5152) (-00;2];3) [ 25+ 0); 4) [ 0,5; + 00).
B1. Pemte HepaBeHCcTBO logr(3x+2) = logx (x—1)

1)(1;+00);2)(-00; — % 1;3)[-15;, — %]; 4) pelieHui HeT.

B2. Pemmre HepaBenctBo log, (6—3x) >-1

9
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1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Halizute dYMCIO MENBIX OTPULIATENBHBIX PEUICHUH  HEpaBEHCTBA
lg(x+5) < 2-1g2
1)5; 2)4; 3) 10; 4) HA OJTHOTO.

2 BapHaHT
Al. Yopoctuth Belpakenne u Habtd x: Igx=Ig12-1g3+ 2lg7 -1gl4

1) 14; 2) -1; 3)-10; 4)0.
A2 Haiinure xopeHb ypaBHeHusi 10Q5(2x -4) =2
1) 11; 2)145; 3) -10; 4) 7.
3
A3. YKaxuTe MPOMEXyTOK, KOTOPOMY IIPUHAIICIKUT KOPEHD YPaBHCHHS
logoas (5—2x)—logos2=1
1) (-0;-2);2) [-2;11:3) [ 1525 4) (2; +o0).
A4. Haiinute cymmy KopHeii ypaBHenus Ig (4x—3)=21gx
1)-2; 2) 4, 3) -4; 4) 2.
AS5. Pemure HepaBencTBo logs (5 —2x) > 1
1) (-0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + 00).
B1. Pemmre HepaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3
2 2 .
1) (3;+0); 2) (-00; — 3 1;3)[-1,5; — 3 ]; 4) peueHuii Her.
B2. Pemnte HepaBenctso log, (1-1,4x) <-1
3
10
1) (0,5; +o0);  2) (-o0; — - ) 3)(14;2); 4)(057).
C. Haiinute umcno uenbix pemieHud  HepaBeHcTtBa logs (x -2) < 1
1) 5; 2)4; 3) 6eckoHEYHO MHOTO; 4) HU OJIHOTO.
Kpurtepuu onieHKH padoThl
3agaHus banmnel [Ipumeuanue
Al - AS 5 Kaxaplii npaBuiIbHBIN OTBET 1 Gann
B1-B2 4 Kaxxapiii mpaBuiibHBIN oTBET 2 Oasuia
C 3 Kaxapiii mpaBuIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0asmt 3a padoty — 12 6aJu1oB

IIkana nepeBoaa 0a/1J10B B OTMETKH

OT1merka Yucso 6a/510B, He0OOX0AUMOE /1JIsl OJYYeHHSA OTMETKH
« 5» (oTIM4HO) 12-11
« 4 (xopormio) 10-9
« 3» (YIOBJIETBOPHUTEIHHO) 8-7
« 2 « (HEeYTOBJICTBOPHUTEIHHO) MeHee 7
OT1BeTHI
1 Bapuanrt 2 Bapuant
Al 1110 1) 14
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A |4 g 2) 14,5

A3 |x =2;[2;31 (3) x =2,1; (2, + ) (4)

A4 | x1 =4; xo =5, 4+5=9; (4) x1 =1, x2 =3; 1+3=4;(2)
A5 [0 0,5] (1) ;- 1,5) (1)

Bl |, +o0)(1) ; +o0) (1)

g [FECL2O ve o -T)@)

Cl |xe(-5;45], x=-4;-3;-2;-1.(2) xe (2,7], x=-3;4,5;6;7. (1)

Pazgen IlpsiMble M IUIOCKOCTH B IPOCTPAHCTBE
HpaKTI/I‘leCRaH paﬁoTa «HpﬂMBIe H IIJIOCKOCTH B IIPOCTPAHCTBEY.

1 BapuanT

Yposens A.
1.Hanucath 0603HaueHNE NPSMBIX.
2.Hanucare 06003HaYeHHE OTPE3KOB.
3.HanucaTts 0003HaueHue yrios.
4.Hanucate 0003Hau€HHE IIOCKOCTEH.
5.CKOJIBKO TIOCKOCTEM MOXKHO IMPOBECTU Yepe3 OJIHY MPIMY0?
6.CKOJIBKO TUIOCKOCTEW MOKHO MPOBECTH YEPE3 JIBE NAapAJUIEIbHBIE ITPSIMbIE?
7.CKOJBKO TUIOCKOCTEM MOKHO MPOBECTH YePe3 JIBE MEePECeKaIoNUecs MpsiMble?
8. CKOJIBKO INIOCKOCTEN MOYKHO ITPOBECTH YEPE3 JBE CKPELMBAIOIIUECS NPIMBbIE?
9. Ilpsimble a ¥ 6 MapayuIenbHBI NpsiMOH ¢. Kak pacronoskeHsl Mexay coO0i mpsiMble a U 7
10./IBe minockocTH nmapasiesnbHbl 01HON mpsMoil. [lapaniensHbl 11 OHU MEXITY COO0M?
11.IImockoctb o || B, o X y= a, X y= 6. UTO MOXKHO CKa3aTh O NPSMBIX d U 67

12.V tpeyronpHuka ocHoBaHueE paBHO 18 cMm. UeMy paBHa cpelHss JIMHUS TpPEyTrOJIbHHUKA?

13.CropoHbl OCHOBaHUs Tpamnenuuu paBHbl 12cM 1 7cM. Uemy paBHa cpeHss JIMHUS Tpaneuun?

14.Y n1aHHOrO 4eTBIPEXYTOJILHUKA IIPOTUBOIIOJIOKHBIE CTOPOHBI PaBHBI U NIapaJlIEIbHBI.
Huaronanu paBubl 15¢cm u 13 cM. SBisieTcst U 4eThIpeXyroabHUK IPSIMOYTOJIBHUKOM?

Yposens B.

15. Touku K, M, P, T He nexar B OJHOW IUIOCKOCTH. MoryT i npsimeie KM u PT
nepecekarbesa? OTBET 0OOCHOBATH.

16. CxemaTnyHO M300pa3uTh MIIOCKOCTh @ B BUJE Mapajuienorpamma. Bue ee noctpouth
otpe3ok AB, He MapayienbHbIi eil. Yepes koHIbI oTpe3ka AB 1 ero cepennny M npoBecTH
napaJuleJIbHbIE IPSIMBIE, MEPECEKAIOLINE INIOCKOCTh « B TOUYKax A1, B1 m M1. Haiitu nnuny
orpeska MM, eciu AA1= 13 m, BB1=T7 m.

Yposens C.

17. lanpl nBe mapajjiesibHbIE IJIOCKOCTU W HE JIeXkalllas MeX1y HHUMHU Touka P. /Ise
psIMblE, POXOASIINE Yepe3 TOUKYy P mepecekaroT OMMKHIOI K TOYKe P IUIOCKOCTh B

Toukax A1 U A2, a NanbHIOO B TOYKax Bi1u B2 coorBercTBeHHO. Haiiaute niuHy oTpe3ka
BiBs ,ecmu A1A2=6cMm u PA1 . A1B1=3:2.
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IIpakTnyeckass padora «IlIpsiMble U JIOCKOCTH B MPOCTPAHCTBE).

2 BapHaHT
YpoBens A.
1.Hamucats 0603HaueHne IMIIOCKOCTEH.
2.Hanmcate 0003HaYeHHE MPSIMBIX.
3.Hammcarp 0603HaueHUE YTIIOB.
4.HazoBuTe OCHOBHBIC (DUTYPHI B MPOCTPAHCTBE.
5.CKOJIBKO TIJIOCKOCTEM MOKHO IMPOBECTH Yepe3 TPU TOUKHU?
6.MoryT nu mpsiMasi M TUIOCKOCTh MMETh JIBE OOIIMEe TOYKH?
7.CKOJIBKO TIJIOCKOCTEH MOKHO TPOBECTH Yepe3 MPsIMYI0 M HE JICKAIlyl0 Ha HEH TOUKy?
8. CKOJIbKO MOXKET OBITH OOLIMX TOYEK y MIPSMOW M IJIOCKOCTH?
9. Bcerna nu uyepe3 ABe mMapajuielibHbIE MPsIMbIE MOYHO MPOBECTH IIOCKOCTH?
10.BepHOo 1M, YTO IUIOCKOCTHU MapajuleNIbHbI, €CIM IpsiMas, Jie)Kalas B OJHOM IJIOCKOCTH,
napajiejabHa JApPYyroi IUI0CKOCTH??
11.IImockocts o || B, mpsAMas M JIEKAT B IUIOCKOCTH o. BepHo mm, uto mnpsamas m
napajuieibHa IJI0CKOCTH [3?
12.¥ TpeyronbHuka ocHoBaHue paBHO 10 cM. UeMy paBHa CpelHsis IMHUS TPEYroJibHUKA?
13.Croponbl ocHOBaHUs Tpaneuu paBHel 13cm u 4cM. UeMy paBHa cpeliHssl JIMHUS Tpaneuun?
14.BepHO 11, YTO €CIAM JIBE CTOPOHBI TPEYrOJbHUKA IMapajuleNbHbl IJIOCKOCTH O, TO U TPEThs
CTOpPOHA TPEYroJbHUKA MapaielbHa IMI0CKOCTH 0.7

Yposens B.

15. [Ipsimbie EN u KM He nexar B onxHoi ruiockoctu. Moryt mu npsimbie EM u NK
nepecekatbcst OTBET 0OOCHOBATH.

16. CxemaTn4HO M300pa3uTh INIOCKOCTh ¢ B BUJE NapaienorpaMMa. Bue ee moctpoutsb
orpe3ok AB, He mnapamuensHbIi eil. Yepes koH1bl oTpe3ka AB u ero cepenuny M nposectu
napajesbHble IpsSMble, MepeceKarole IIOCKOCTh ¢ B TOUKaxX A1, B1 u M1. Haiitu nivny
orpeska MM, eciu A41=3 M, BB1=17 m.

Yposens C.

17. ﬂaHBI ABC MapaJUICIIBHBIC INNIOCKOCTH W HC JICXKalllasd MCXKJAY HUMHU TOYKa P. HBe
IpsAMBIE, MPOXOMANINE YEPe3 TOUKY P IepeceKaroT ONMKHIO K TOYKe P IUIOCKOCTH B
TOYKax A]_ I/IAZ, a JAJIBHKOKO B TOYKax Bl I/IBZ COOTBCTCTBECHHO. HaﬁHHTe AJINHY OTpE3Ka
B1B> ,eciu A1A2=10cm u PA1: A1B1=2: 3.

Kpurtepuu onenkn padoThl

3amanus baminer [Tpumeuanue
1-14 14 Kaxaplii mpaBriibHbIN oTBET 1 Oamn
15-16 4 Kaxxapiii mpaBuiibHBIN oTBET 2 Oasuia
17 3 Kaxapiii mpaBuIIbHBIN OTBET 3 Oamia

MaxkcumanbHbli 6am 3a paboty — 21 6aJa

Ikana nepeBoaa 0a/1J10B B 0TMETKH

OTMeTKa Yucso 6a/10B, HEOOX0AMMOE IS OJTYUYEHUS OTMETKH
« 5» (OTIAMYHO) 21-20
« 4» (xopomio) 19-17
« 3» (yZOBJIETBOPUTEIHHO) 16 - 15
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‘ « 2 « (HeyAOBIIETBOPUTEIHHO) ‘

menee 15

OTtBeThI K paﬁoTe «HpﬂMbIe U IIJIOCKOCTHU B MIPOCTPAHCTBE.

1 Bapuaunr 2 Bapuant
1 AB, a,b a, B, (4BC),..
2 AB, CD,.. AB,ab
3 /ZABC, £0, 0,1, /ABC, £0, 0,1,
4 a, B, (ABC),.. TOYKA, MpsiMasi, TNIOCKOCTh
&) HUCKOJIBKO OJIHY
6 OJIHY HET
7 OJIHY OJIHY
8 HHU OJIHOH OJIHY, MHOTO, HU OJHOI
9 napaieIbHO na
10 U 2, U HET HET
11 allb na
12 9 cMm 5cM
13 9,5cMm 8,5 cMm
14 HET Jia
15 KM ckpemusaercs ¢ PT EM cxpemmBaercst ¢ NK
16 10 cMm 10 cm
17 10 c™m 25 cMm

Pazgen KomOuHaTopuka

IIpakTnyeckas padora «KomOnHaTopukay.

1 Bapuant

1.CKOJIBKUMH CIIOCOOaMHU MOKHO COCTABUTh PACIMCAHKUE OJHOTO yUeOHOTO IHSA M3 5 pasInuHbIX
ypokos? 1) 30 2) 100 3) 1204) 5

2. B 9«b» knacce 32 ygamuxcs. CKOIBKHMH CITIOCO0aMHU MOXHO C(hOpMUPOBATh KOMaHy U3 4
YeJIOBEK JJIsl y4acTHsl B MaTEMaTUYECKON ouMnuaie?

1) 128 2) 35960 3) 36 4)46788

3. CKOJIBKO CYIIECTBYET PA3IMYHbBIX JABY3HAUHBIX YHCEII, B 3aIIUCU KOTOPHIX MOXKHO
ucnonbp30Bath UGpHI 1, 2, 3,4, 5, 6, ecu mu@pbl B YUCIIe JOHKHBI OBITh pa3InYHBIMU?

1) 10 2) 60 3) 20 4) 30
4. Beraucnuts: 6! -5! 1) 600 2) 300 3) 1 4) 1000

5. Pemnth OTHOCHTENBHO N ypaBHeHuUe: Ph+o /Pn=12 1)8 2)9 3)7 4)2

6. bpocatot Tpu MoHeThl. KakoBa BEpOSITHOCTH TOTO, UTO BBIMAAYT JIBa OpJjia U OJHA pelika?
1)0,1 2) 0,5 3) 0,125 4) 0,625

7". B neHesxHO-BeleBoii totepee Ha 1000000 6mneToB passirpeisaercst 1200 Bemesbix 1 800

JEHEXKHBIX BBIMTphILIEi. KakoBa BEpOSTHOCT BBIMIpbIIIA?
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1) 0,02 2) 0,00012 3) 0,0008 4) 0,002

IIpakTuyeckas padora «KomoOuHaTopukay.

2 BapHaHT

1.CKOJIBKO Pa3IMYHBIX MSTH3HAYHBIX YHCET MOXHO cOCTaBUTh U3 mudp 1, 2, 3, 4, 5?

1) 100 2) 30 3) 5 4) 120

2. Umerorcs IIOMUJIOPEBI, OI'yplbI, JIYK. CkonbKo Pa3IUYHBIX CAJIaTOB MOXKHO IIPUTI'OTOBUTH, €CJIINU

B KX/l cajaT JOJKHO BXOJUTh 2 Pa3jIMyHbIX BUa OBOLIEH?
1)32)6 3)24)1

3. CKOJIBKHUMHU criocodaMu u3 9 y‘le6HLIX MpeaAMCTOB MOKHO COCTABUTD PACIIMCAHHUEC yqe6Hor0
JHs U3 6 Ppa3JINIHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beruucaure: 6!+ 4!

1)544 2) 10 3) 30 4) 744

5. Petunth oTHOCHUTENBHO N ypaBHeHue :1/ Pna= 20/ Pno  1)2 2)4 3) 12 4)7

6. bpocatot 1Ba urpajibHbIX KyOuka. KakoBa BeposSTHOCTb TOTO, YTO BBIAAYT JIBE YETHbHIE
ups1?
1) 0,25 2)0,0625 3) 0,5 4) 0,125

7". B Kop3uHe NexaT TpHOBI, cpeau KoTophix 10% Genbix n 40% pepkux. KakoBa BeposSTHOCTS
TOTO, YTO BBHIOPAHHBIN rpu0 OeNblii WK PIKUI?

1)0,5 2) 0,4 3)0,04 4) 0,8

Kpurepun onenku

OTMmeTKa «3» «4» «5»
| vacThb 4 3amanus 4 3ananus 4 3amanus
Il gacte 1 3amanue 2 3agaHus

*
3a BEpHO BBIIIOJIHEHHOE 33/IaHUE 7 YYEHUK I10JTy4aeT
JOTIOTHUTEIBHYIO OTMETKY

OTtBeTHI
Bapmuanr 1
Ne 3ananus 1 2 3 4 5 6 7
No orBeTa 3 2 4 1 4 3 4
Bapuanr 2
Ne 3amanus 1 2 3 4 5 6 7
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Ne oTBeTa 4 1 2 4 4 1 1

Paznen KoopanHatbl 4 BEKTOPbI
HpaKTH‘leCKaﬂ paﬁoTa «KOOp)II/IHaTLI n BeKTOPLI».

1 BapuanT
YpoBens A.
3anoqHUTE NPOMYCKH.
1. BekTopoM Ha MJI0CKOCTH Ha3bIBACTCH ...

2. BexTop uzo0paxaercs ...

3. Moaynem BeKTOpa Ha3bIBaeTCs ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAKOTCS IPOTHUBOIIOIOKHO HAIIPABICHHBIMU, €CJIH ...
5. Ilpu yMHOKEHUHN BEKTOPA HA YUCJIO ...

6. JIBa BEKTOpa CUNTAIOTCS PABHBIMU, €CIIH ...

7.HysieBoil BEKTOp KOJUIMHEAPEH ........ BEKTODY.

Yposens B.
8. HalimuTe KOOpIMHATHI BEKTOPA 3 e A(5;-1;3) . B(2;-2;4).

9.J1aHbI BEKTOPBI 7 f3;1; -2} u—={1;4; -3} HaITIIu/ITe‘—;_ —>‘.
& 2 c

10.{anbr Toukn A (0;0;2) uB (1;1;-2). Ha ocu OV wnaiigute Touky M ( 0;y; 0),
paBHOyJan€HHY0 OT Touek A u B. Touka O — Hayaso KOOpAMHAT.
Yposens C.

11. SIBasrOTCS JM BEKTOPBI i E KOLIUREADHBIME  ecim A(5;-1;3) , B(2;-2;4), C(3;1; -
2),E(6;1;1)?

2 BapuaHT

Yposens A.

3anosHUTE NMPONMYCKH.
1. BeKTOpOM B IPOCTPAHCTBE HA3bIBAETCH ...

2. BexTop o6o3Hauvaercs ...

3. JInuHOM BEeKTOpa HAa3bIBAETCH ...

4. ]1Ba BeKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAIIPABJICHHBIMH, €CIH ...
5. J11st Toro, 4ToOBI CIOXKUTH JABa BEKTOPA, HYXKHO ...

6. HyneBpIM BEKTOPOM HA3bIBAETCH ...

7. JIBa BEKTOpa Ha3bIBAKOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.
8.Haiiaure KoOpaAUHATH BEKTOPA —.ecn C(6;3;-2) u D(2;4;-5).

9.JlaHbl BEKTOPHI — {5; —1; 2} u > {3;2; —4} Haﬁz[me‘—:r_ —;‘
] e 2

10. Tausr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ maiinure touky M ( 0; 0; 2),
paBHOy#anéHHyro  oT Touek A u B. Touka O — Hauano KoopauHarT.
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11. SIBnsroTCS 1M BEKTOPBI E u

o

Ypogens C.

oy [OTTUHEAPHBIMU ecnn C(55-1;3) \M(2;-2:4), A(1;5-2:3)m

B(-5;-4;5)?
Kpurtepun oueHku
3anaHus baiel [Ipumeyanue
1-7 7 Kasx b1t npaBuibHBIN OTBET 1 Gamn
8-10 6 Kaxiplii paBUIIbHBIN 0TBEeT 2 Oasia
11 3 Kasxip1it mpaBuIbHBIN OTBET 3 Oaya

MaxkcumanbHbli 6art 3a paboty — 16 O6asioB

lIxkana nepeBoaa 0a/1/10B B 0OTMETKHU

OTMeTKa Yucso 6a/10B, HEOOX0AMMOE IS OJTYYEHHUS OTMETKH
« 5» (oTIM4HO) 16 -15
« 4» (xoporo) 14-13
« 3» (YAOBIETBOPUTEIHHO) 12-10
« 2 « (HeyJOBJICTBOPUTEIILHO) menee 10
OTBeThI
1 Bapuant 2 Bapuant

1 HaIIpaBJIECHHBIN OTPE30K HaIIPaBJIECHHBIN OTPE30K

2 a,—> a,—>

3 JUTMHA BEKTOPa JUTHHA OTpe3Ka

4 KOJUTMHEApHbl U UX HampaBlIeHUS He UX HalpaBJIeHUs COBIAJAIOT

COBIIAJIAIOT
5 | Ha3TO YHCIO YMHOKAIOTCS KOOD/IHATEI CJIOKUTH X KOOPIUHATEI
BEKTOpa
5 OHU COHAIPABJICHBI M UX JJTNHBI BEKTOp, Y KOTOPOTO HAYAJI0 M KOHEI
paBHBI COBIAJAIOT
7 TH000MY OHHU JISKAT Ha TapaJJIebHBIX WM HA OHOM
IpsIMOI

8 AB={-3-11} CD ={-4;1,-3}

9 | 2b—c={5-2-1}4[20 ~4 =30 a-2b ={-1-5:10}a ~2b]=126

10 M (0;1;0) M (0; 0; -1)

11 HE KOJUTMHEAPHbI KOJUIMHEAPHBI

Pa3zgen OcCHOBBI TPMTOHOMETPHUH

IIpakTuyeckass padora «OCHOBbI TPUTOHOMETPHI.
1 BapuanT

A1l. Beruucnure: Sin 30°
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1)0,5; 2) 1; 3)

ﬂ; 4)
2

V2
2

11
A2. Ha kakoM u3 ueprexei n300paxéH rpaduk QyHKIUH y = cos(x + E)

'\\ \\ ‘ \\ \\ B\ A BN N
5 J l( 35T —ﬂ\\ZS‘n —(—157( ‘n\QSﬂ U/ O.Fn ln\'n { il 1.4 37;\{::4
bt 35T ud —25:{/—1{ =1f5m ki —DS:!:/‘ ofn ko1 :I/ZJ: Zhn 3 n/ j j
)4 )4 )4 Vv
Puc 1 Puc 2
\ /] \ 4 \ \ J / A r\\
i —3ln \n\ Zy n -1 \{L—Oy ofn \kl }/211 2k \SKS}/ ﬂ¥ “)){ alsx 1[\7[/(-0 5 0 \{ﬂ){ 1k M\ﬂj{ ] s
Puc 3 Puc 4
A3.Haiinute 3HaueHue Beipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°
D4, 2) -4 3)6; 4) 2
A 4. YrpocTute, HCIIONB3YsT (OPMYJIbI IPUBEICHHUS: cos(m-a)-COS(2m-a1)+C0S%al
1) 2cos?a;  2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpaduk ¢dyakimuu Yy = 3sinX U yKaXUTE 00JacTh OMpeaeseHUs
U 00nacTh 3HauYEHUH (YHKIMU.
A6. Onpeienute 3HaK BeIpaskeHus: Sin110°-cos 110°
1) +; 2)-; 3)0; 4) HeT BEpPHOTO OTBETA.

B. [Ilo 3aganHOMy 3Ha4Y€HHUIO TPUTOHOMETPUUYECKON (PYHKIIMH, HAalAUTE 3HAUCHHE
. p/s
ctg o, ecim SIn 0=0,8 u 3 <a<m.

C. Jlokaxure TOXKIECTBO:

2sin o
tgo - (cos® ¢ —sin® &)

=192a

2 BapHaHT

Al. Beryucnure: cos 30°
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1)0,5; 2) 1; 3)?; 4)% .

11
A2. Ha kakoM u3 ueprexei n300paxéH rpaduk QyHKIUH y = cos(x — E)

=2

o+

i N\ N N
\ \ \ \ , LA N AN e AN
n —3l5n 2 —25:1/—11 -1f5n T —US‘J‘[/D 0.fn ko1 n/in 2.5m It = 11/ -”( —Spn 7“\\25“_/'( —1fpm 7""\{5“}/ 0.y 1“\"_}( Zpm 3“\{
V4 )4 )4 )4
Puc 1 Puc 2
N D N 70 NN 0 N O N 74 N 2 N
i -alsn 1:\—25}/—1( —1fsn {L—Uf;/‘ ofx kl/En 2bx K_E}/ n\in) —zl5m —ﬂ\{sn)l —asx ‘ \{n) 1bx 2::\{1(_}{ aka
Puc 3 Puc 4

A3.Haiinure 3HaueHue Boipakenus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2) —4; 3)6; 4) . 4\/5
A 4. Yrpoctute, UCTIONb3Ys (OPMYIIbI IPUBEICHUS: sin (n-a)-cos(% - o)+Ccos%a
1) 2cos?a;  2)1; 3)0; 4)2sinq.

ADS. Toctpoiite rpaduk dyskmuu y = 1+ COSX U yKaxuTe OOJacTh OMpEeNeTIeHUs

MHOXKECTBO 3HAYEHUH (yHKIIHH.
A6. Ompenenure 3HaK Beipakenus: Sin100°- cos 100°.

1)+ 2) -; 3)0; 4)HET BEPHOTO OTBETA.

B. [Ilo 3aganHOMy 3HaU€HHUIO TPUTOHOMETPUUYECKON PyHKIIMU, HalinuTe 3HaYeHue g a,

T
eciu coS o= 0,8 u E<a<n

C. Jokaxure TOXOCCTBO:

2cos® o -tgoa
sin ¢ —cos® «

Kpurtepun onenku

3anaHus ‘ baiel ‘ [Ipumeyanue |
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Al - A6 6 Kaxaplii npaBriIbHBIN OTBET 1 Gayn
B 2 Kasxp1it npaBuIIbHBIN OTBET 2 Oayia
C 3 Kaxplii mpaBHIIbHBIN OTBET 3 Oaa

MakcumanbHbIi 0at 3a padoty — 11 6anioB

IIxkana nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucs10 62/10B, HEOOX0AMMOE LISl TOJYYEeHHUS] OTMETKH
« 5» (0TIMYHO) 11-10
« 4y (xoporio) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEYTOBJICTBOPHUTEIHHO) MeHee 6
OTtBeThI
1 Bapuaunt 2 Bapuant
Al D05 3) 3
2
A2 | puc4 puc 2
A3 |14 3)6
A4 |30 2)1
AS |ye[-3;3] v e [0; 2]
Ab
3 3
4 4
Hcnonb3yeM dhopMyIibl IBOHHOTO yriia Hcnonb3yeM dhopMyIibl IBOHHOTO yriia

Pazgen ®dynkuum u rpadpuxku

IIpakTnueckas padora «®yHKUUM U TPAPUKN».

1 BapuanT
Al. Kako# u3 rpagukoB, n300paXeHHBIX Ha pucyHkax 1) —4) 3amgaer QyHKIMK

AR b

A) 1). B) 2). B) 3). I) 4).

24



A2. Haiinute obnacte onpeneneHus GyHkuun Yy =~/4xX—1

1
A) x> 2; B)x <2; B) XEZ;F) x<2.
A3.Tlo rpapuxy  dyukuuun Yy =f(X) 7
YKaXHUTE 5
a) obmacTh onpeaeeHus QyHKIIUHN; R
0) HyM QYHKIHMH; o1, \
B) IPOMEXYTKH  TOCTOSIHHOTO  3HaKa / \
GyHkumm; 4 B/ 1 1 2 3 N3
r) TOYKH MaKCUMyMa ¥ MHUHHMyMa
byHKIUY; =
1) TPOMEXYTKH MOHOTOHHOCTH; 5
€) HauOobIee u HauMEHbIIIee

3HaYeHus (QyHKIHH;
) 00J1aCTh 3HAUCHUN (HYHKIUU.
A4.Cpenu 3aaHHBIX QYHKIUH YKKUATE

YETHELIE .

1) y=2x% 2) y=\/;; 3) y=5x;

A) Du3); B) 1) B) 3).

2X+1

B. Haiinure oGnacts onpenenenus QyHKIUU y = -]’
X(X—

C. Ioctpoiite rpaduk GpyHKIME Y = X? — 4X +3 U yKaKUTe €€ CBONCTBA.

2 BapuaHT
Al. Kakoii u3 rpa¢ukoB, n300pakeHHBIX Ha pUCYHKax 1) —4), 3agaet pyHKuuw0?
¥
1 y ‘ : 2) “\
X X
) D Ay
¥ \
\ 5
x / b4
A)1). b) 2). B) 3). I 4).
1
A2. Haiinute obnacth onpenesneHust QyHKUU Y =
V9 —3x
A) X>3; b) x<3; B) x>3; I x<1/3.
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. ITo rpaduky byukuuu y = f(X) ykaxwure: T
a) o0nacTh onpeaeneHus GyHKIUY; 5
0) Hy M QYHKIINH; 4
B) IPOMEXYTKH IIOCTOSHHOI'O 3HaKa 13
byHKIMH; 2
') TOYKH MaKCUMyMa U MUHAMYMa ~N - /\/
ynkumm; EEICEVEEDERE
1) POMEKYTKH MOHOTOHHOCTH; J
€) HanOoJIbIIIee M HAMMEHBITICE _i
3Ha4YeHUs YHKIUHY; |
) 0071aCTh 3HAUEHUH QYHKIIMH. 1
A4. Cpenu 3a1aHHBIX QYHKIUH YKa)KUTE HEUYETHBIC.
1) y=2x% 2 y=2: 3)y=5x
X
A) 1)u3); b) 2); B) 2)u 3); I 3).
2
B. Haiigure oGmacTts onpenenenus QyHKIHA Y = 2+X .
X(x —5)
C. IToctpoiite rpaduk GyHKIME Y = X> — 2X + 1 U yKaKuTe ee CBOICTBA.
Kpurepum ouenkn
3agaHus banmnel [Ipumeuanue
Al - A4 10 Kaxapiii mpaBuiIbHBIN 0TBET 1 Gann
B 2 Kasxnp1it mpaBuibHBIN OTBET 2 Oasuia
C 3 Kaxapiii mpaBuIbHBIN OTBET 3 Oamia
MaxkcumanbHblil 0an 3a paboty — 15 0a/10B
IIkana nepeBoaa 0aJ1J10B B OTMETKH
Otmerka Yucso 6a/1510B, HeOOX0AUMOE J1JIsl IOJYYeHHS OTMETKH
« 5» (oTIM4HO) 15-14
« 4» (xoporo) 13-12
« 3» (YIOBJIETBOPHUTEIHHO) 11-10
« 2 « (HEeYTOBJICTBOPHUTEIHHO) MeHee 10
OTtBeThI
1 Bapuanr 2 Bapuant
Al |B)3 A)l
b <
A2 |B)x> % ) X<3
a) xe[-3;5]; 6)-2; 4; 8) y > 0 pu a) xe[-3;4];6)-2; 1;8) y > 0 mpu
xe(-2:4);y<0mpu xe[-3,2)u(45]; | xe[-3;-2)u(L4]; y <0 mpu xe(-2;1);
A3 | Dxmax = 0,2; Xmin=1; 1) 1 npu T)Xmax = 2; Xmin = - 1; 1) ) npu
xe[-3,0]u[L;2]; ¢ { npu xe[-12]u[3;4]; ¢ ¥ mpu
xe[o1]u[2;5]; xe[-3-1]u[2;3];
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€) Yuaus = 6; Y naum = - 1; €) Vuau6 = 25 Y naum = - 3;
x) ye[-16]; x) ye[-3;2];
A4 | B)1 B) 2)u 3)
B |x#0;x#1; x#0;x#5;
y=x—4x+3=(x-2)%-1 y=x2—2x+1=(x—1)>
1)xe R; 2) ye[—1;+oo]; 3) pyukuus 1)xe R; 2) ye[—0;+oo]; 3) byHKIUSA
obmero Buaa; 4) y > 0 mpu obmero Buaa; 4) y > 0 mpu BCeX X KpoMe
C | xe(-02)u(E+x);y<0mnpu 1;5) ¢ 1 npn xel; +o);
xe($3);5) b T npu xe[2;+0); ¢ d Vnpu xe(—oo0;1];
Lopu xe(—o;2];

Pa3ne.11 MHOFOFpaHHHKH H KPYIJIbIC TE€J1a

1 BapuanT
Yposens A.

Al. Kakoii He MOXeT ObITh Ipr3Ma?

A. [lpsimoii; b. Haknonnoii;  B. [IpaBunbHOM; I'. Yceuennoii.
A2. Kakas Qopmyna ucmnonb3dyeTrcss s BbIUMCICHHS oObema MpusMbl, rae R — pamumyc
ocHoBauus, H — BricoTa:

A. %SMH; B. 7R?H ; B.S, H: r %H(S+Sl ; sslj.
A3. Ha3zoBure, kakas purypa He sIBIsSIETCS IPaBHUIbHBIM MHOTOTPAHHUKOM.

A. Ky6; b. Honekasnp; B. Okrasgp; I'. ITapannenenumnen.
A4. Pebpo kyb6a paBHO 2 cM. Beraucnure cymmy ITUH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cM; I'. 60 cm.
AS. TInomap rpanu ky6a paBHa 16 v’ . Berauciure ero oobeM.

A. 24 CM3; b. 48 CM3; B. 56 CM3; .64 cm°.

A6. CymiecTByeT 1M MpH3Ma, Y KOTOPOH TONBKO OJHO OOKOBOE pPedpo MepreHIUKYISIPHO
OCHOBAaHUIO?
A. Jla; b. Her.

Yposens B.

B7. U3 Bepmmubl B kBagpata ABCD co cTopoHOH 6 CM K €ro IIOCKOCTH IPOBEAEH
nepnenaukyisip BK. Haiigute o0vém mupamuasl, ecnu AK =10 cwm.
B8. OcHOBaHMEM TNIPHU3MBI ABISETCS MPAMOYTONBHBIA TPEyroNbHHK ¢ OCTphIM yrmoM 60° u
KaTeToM,  IpWIeXalluM K 3TOMY YNNIy, paBHbIM 9 cMm. Beicora mpusmel paBHa 10 cwm.
Haiinure:
a) 00bEM TPHU3MBI;
0) Tuomaab MOJIHOM MOBEPXHOCTU NPHU3MBI.

Yposens C.

C9. Haiinute 00beM MHOTOIpaHHUKA, H300paXEHHOTO Ha PUCYHKE :
(Bce IBYrpaHHBIC YTJIBI MHOTOTPAHHUKA TIPSMBIE). 3
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2 BapHaHT

YpoBens A.
Al. [IpsMoyroabpHbIN NapauIeIenue — 3T0
A. Tlupamupa; b. ITpusma; B. Oxrasap; I'. Terpasap.
A2. O0beM nupaMuIbl onpeesisercs mno Gopmye, riae S,,., - IWIOMaas» OCHOBaHus, H — BbicoTa
R — pamuyc.
1 1 2 5
A. =S, H; b. —7R"H; B.S,.H; I =z2R“H .
3 3 3
A3. Anodema — 310
A. Obpasyromias HUIMHAPA; b. BricoTa koHyca; B. Bricota 60x0BO#1 rpaHu

nupamuasl; . BeicoTa yceueHHOTO KOHYyca.

A4. Nzmepenus npsiMOYTOJIBHOTO NapajuieNienuneia paBHbl 2 ¢M, 3 ¢M U 5 cM. Beruucnure ero

00BeM.
A. 30 cm3; B. 15 cm? ;

B.200M2; [.25cm?.

AS. Pebpo kyba paBHO 2 cM. BeruuciuTe 1iomnas moBepXHOCTH Kyoa.

A. 12CM2; E.24CM2; B. 16CM2; [.18cm?.
A6. CymectByer jau npusMa, umeromas 20 pedep?
A. Jla; b. Her.
Yposens B.
B7. OcHoBanue mpsMON NPU3MBI - MPSIMOYTOJIBbHBIA TPEYTOJIBHUK C KaTreToM 5 CM U

runoteny3oi 13 cm. Bricota mpusmbl paBHa 10 cm. Haiigure 00bEM NpU3MBL

B8. B npaBuibHON 4YeTHIPEXYTrOIbHOW NHUpaMuie OOKOBBbIE TI'PAaHU HAKJIOHEHBI K
IOCKOCTH OcHOBaHMS moj yriaoMm 30°, a ocHoBamme paBHO 6 cM. Haiimure:

a) 00bEM MHpPaMUJIBL;

0) rionaib MOJHOW MOBEPXHOCTH NMHUPAMUJBI. '

Ypogens C.

C9. Haiinute 00b€M MHOTOTpaHHUKA, H300paKEHHOT'O Ha PUCYHKE

(Bce IByTpaHHbIE YTIIbl IPSIMBIE).

2

Kpurepuu oueHku

3agaHus bannel [Ipumeuanue
Al - A6 6 Kaxxapiii mpaBuiibHbIN oTBeT 1 Gamn
B7,B8,C9 9 Kaxapiii mpaBuIIbHBIN OTBET 3 Oasuia

MakcumanbHbIi 0amt 3a padoty — 15 6asiioB

Ixkana nepeBoaa 0a/1J10B B 0OTMETKHU

OTMeTKa Yucsi0 62,10, HEOOX0AMMOE ISl OJTYYEHUs] OTMETKH
« 5» (oTIM4HO) 15-14
« 4» (xoporo) 13-12
« 3» (YAOBIETBOPUTEIHHO) 11-10
« 2 « (HEeYTOBJICTBOPHUTEIHHO) MeHee 10
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OTBeThI

1 Bapuaunr 2 BapuaHnt

Al

A2

A3

o W | o

A4

AS

oo |1 |w [+

A6 0

B7 300 cm®

B8 y3cum3; 6)1714/3 +270 em?; V3 er3; 6) 244/3 + 36 ov?;

C9

Pasznea Havyana MmaTeMmaTnueckoro aHaJm3a

IIpakTnueckas padora
1 BapuanT
Yposens A.

Al. Haiigure f " (4), ecu f(X) = 4 Jx-5.
1) 3; 2)2;  3)-1; 4) 1.
A2. VkaxuTe npousBoaHyto (ynkiuu g(X)=X’ +COSX.

x° X3
1) 2x+sin x; 2) 2x—sinx;  3) ?+sinx; 4) ?—sinx.

. X o
A3. YpaBHeHMe KacaTeabHOU K rpaduky QyHKIUU Y= B TOYKE ¢ abCIuccoi xo = -3
X+

HUMECT BU:
1) y=7x+13; 2) y=7x+15;  3) y=—7x+15; 4) y=—7x+13.

A4. Teno ABMKETCS MO MPSAMOM Tak, YTO paccTosHUEe S (B METpax) OT HEro 10 Touku B atoit
npsiMoii M3MeHsieTcs 1o 3akoHy S(t)=3t? —12t+7 (t —Bpems mBmKeHHs B ceKyHaax). Uepes

CKOJIBKO CEKYHJ| IOcCJie Hayaja JIBUKEHUSI MTHOBEHHasi CKOPOCTh Tela OyeT paBHa 72 m/c.
1) 16; 2)15; 3) 14, 4) 13.

Yposens B.
B5. Ha pucynke n300paxéH rpaduk mOpou3BoaHON Hekortopod ¢ynkuuu Y= f(X),

3a7aHHON Ha mpoMexyTKe ( - 3; 3). Croabko Touek MakcumyMa umeeT pyHkims f (X) Ha aTom
MIPOMEXYTKE?

B6. Haiimure yrioBoit koddduimeHT kacareabHON K Tpaduky (QyHKIIUU
y=x"—-2x"+3x-13 prouke x,=-1.

B7.Haiinure npomssosmbie dynxumit: @) f(x)=(7x+4); 6 y=3e" +2sinx.
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Yposens C.
o 2
C8. Haiiute cymMMy TaHIeHCOB yIJTIOB HAKJIOHA KacaTelbHHIX K mapabone Y =X —9 B

TOYKax NEPECCUCHUA napa6onLI C OChIO a6CI_II/ICC.

2 BapuaHT
YpoBensb A.
Al. Haiinure f *(16), ecom f(X) = 8 /x —3.
1) 3; 2)2; 3) -1, 4) 1.
A2. Ykaxkure npousBoanyo Qynkimuu g(X)=x> — Sinx.

3 3
1) 2x+cosX ; 2) 2x—cosx;  3) X?+cosx; 4) X?— COSX.

A3. YpaBHeHHe KacaTeabHO K rpaduky QyHKIUU Y= >
X+

B TOUYKE ¢ abcuuccoii xg = -3

UMeEeT BUJL:
1) y=—5x+23; 2) y=—5x+21;  3) y=5x+23; 4) y=5x+21.
A4. Teno ABMKETCA 1O MPSMON TaK, YTO PACCTOSHUE OT HauyaJIbHOW TOUKU M3MEHSETCS 110
3aKOHY S(t)=t+0,4t> —6 (M), rie t— Bpems ABMKEHHMS B ceKyHnax. Haitnure ckopocTs

Tesa yepe3 10 CekyHJ Imocie Hayana JBUIKEHUS .
1) 10; 2)9; 3)8; 4) 7.
Yposens B.
B5. Ha pucynke n300paxéH rpaduk mTpou3BoaHOW Hekoropod ¢yHkuuu Y= f(X),

3aJaHHON Ha TpoMexyTke ( - 2; 2). Ckonbko Todyek MUHUMyMa umeeT GyHkims f (X) Ha aTom
IPOMEXKYTKE?
Ny

; 1 ‘ 1 1)

B6. Haiinute yriaoBoil koa@uuueHT KacaTeabHOW, MPOBEAECHHOW K rpaduky
dyuximn y = X° + 2X* + x° +1 B Touxke X, =1.

B7.Haiinute npou3BoaHble QyHKIWA : a) f(x)z (4X+7)3 ; 6) y=X-1g3X.

Yposens C.
C8. Haiimute cymmy yrioBbiX Kod(h(UIIMEHTOB KacaTelbHBIX K mMmapaboine Y = X* -4 g

TOUYKaxX IepecedeHusi mapabosibl ¢ OChbl0 adcIuce.

Kpurtepun onenkn

3agaHus bannel [Ipumeuanue
Al - A4 4 Kasxnprit npaBmiibHBIN OTBET 1 Oayun
B5-B7 6 Kaxaplii mpaBUIIbHBIN OTBET 2 Oasuia
C8 3 Kasxip1it mpaBmIbHBIN OTBET 3 Oaya

MakcumanbHbIi 0asmt 3a padoty — 13 6aJu1oB
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IIkana nepeBoaa 6aJ1JI0B B OTMETKH

OtmeTKa YwucJio 6a,1510B, He00X0AHUMOeE /ISl OJYYeHUsS] OTMETKH
« 5» (oTIM4HO) 13-12
« 4» (xoporio) 11-10
« 3» (YIOBJIETBOPUTEIHHO) 9-8
« 2 « (HEYTOBJICTBOPHUTEIHHO) MeHee 8
OTtBeThI
1 Bapuaunrt 2 Bapuant

Al [1(4) 1(4)

A2 | 2x—sinx (2) 2x — COSX (2)

A3 |y=7x+15(2) y =5x +21 (4)

A4 |[t=14c(3) V(10) =9 m/c (2)

B5 |1 Touka, xmax =1,8 A, Xmin =0

B6 |k=-7 k=16

4. 3x
gy [FF45 0)9e7 + 2c08 2) 12(4x + 7Y% 6) tg3x+ —
cos” 3x
C8 |tga.=6+(-6)=0 teo.=4+(-4)=0

Paznen UHTerpana u ero npuMeHeHue

IIpakTHyeckas padora

1 BapuanT
Yposens A.
Al. . Berunciaure MHTErpa:
2 r d x
a 3x* +x—4)dx; 6 J. = .
) j ( ) I JBV:

A2. Tns pyukumu f(X) = 3sin X HaliauTe: @) MHOXKECTBO BCEX MEPBOOOPA3HBIX;

7T
0) nepBo0OpasHyro, rpaduK KOTOPOH MPOXOTUT  depe3 Touky M ( E ;0)

A3. Brluncnure, clienaB MpeABapUTENbHO PUCYHOK, IUIOMAAb (UTYphI, OTpPAaHUYEHHON
muausmu:  y = 0,5 X2 y=0,x=2,x=0.

A4. Jlokaxwure, uro GpyHkuus F siBusiercs mepBooOpasHoi s ¢Gynkiuu f(X) Ha
IPOMEXKYTKE

(-o0;+0), ecmn Fx)=x3—4, f(x)=3x%
Yposens B
3
BS. Beruucnure unrerpain I [X2 + (X - 3)2] dx
0
Yposens C.

C6. HaiiuTe miomaas (GUrypsl, OrpaHHYEHHON JTMHUAME y = 6x —x° u y = 2x.
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2 BapuaHT
YpoBens A.
Al. . Beiuucnure uHTErpat:

d x
<3

a) j‘(4x3—x+5)dx;6) 1)
1 —2

A2. JIns ynkuuu f(X) = 2C0S X HaiiauTe: a) MHOXKECTBO BCEX IEPBOOOPa3HbBIX;

7T
0) nmepBooOpasHyto, rpaduKk KOTOPOM MPOXOAUT uepe3 Touky M ( 5 ;0)

A3. BeruuciuTe, crieiiaB MpeaBapUTEIIbHO PUCYHOK, IUIOHIA] b (HUTYPbI, OTPaHHYCHHOM
JIMHUSIMHU y:2x2,y:0,x=3,x20.
A4. Jlokaxwure, uro pyHkuusi F siBusiercss mepBooOpasHoi s ¢ynkuun f(X) Ha
npoMexytke (- oo ;+oo), ecmu F(x) =2x—x%, f(X)=2- 2x.

Yposens B

3
BS. Beruucnure unrerpain J.[X2 + (1— X)Z] dx
0

Yposens C
C6. HaiiuTe miomans GUTyphl, OTpaHMYEHHONH JIMHUAMH y =-6x—x> U y = - 2x

Kputepun onenkun

3agaHus banmner [Ipumeuanue
Al - A4 6 Kaxaplii mpaBuIbHBIN OTBET 1 Gann
B5 2 Kasxip1it mpaBuIbHBIN OTBET 2 Oayuia
C6 3 Kaxaplii mpaBuIbHBIN OTBET 3 Oamia

MaxcumanbHblil 0ani 3a padory — 11 6ajioB

IlIkana nepeBoaa 6a/1J10B B OTMETKH

Otmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl TOJTYYEeHHSA OTMETKH
« 5» (OTIANYHO) 11-10
« 4» (xoporio) 9-8
« 3» (YAOBIETBOPUTEIHHO) 7-6
« 2 « (HEYTOBIICTBOPHUTEIHHO) MeHee 6
OtBeTnI
1 Bapuanr 2 Bapuant
Al |a)45;0) g a) 18,5;6) — g

A2 8) F(x) = - 3cosx + C ; 0)F(x) = - 3c0sx + | a) F(x) = 2sinx + C ; 6)F(X) = 2sinx - +/3 .

Ur = 1 . .
A3 | Sgur = %KB.e;{. Sp 8 kB.ex

A4 | F(x) sBasiercs nepBoodpaszuoit st f (X) | F(X) sBasiercs nepBooOpasuoit s f (X)

BS |18

Cé6 10% KB.€E]l. Sepur = 10% KB.E]I.
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Pa3nen JiieMeHTHI TeOPUM BEPOSITHOCTE U MATEMATHYECKOM CTATUCTUKH

IIpakTuyeckas padora
1 BapuanT
YpoBens A.
Al. JIyist KaXXI0T0 U3 OMMCAHHBIX COOBITUH OINPENeINTe, KAKUM OHO SIBJISICTCS: HEBO3MOXKHBIM,
JIOCTOBEPHBIM HJIU CITy4YalHbIM:
1) 3aBTpa Oyzaer xopouias IOroja;
2) B 5HBape B TOPO/IC MOMIET CHET;
3) B 12 4acoB B ropojie UIET T0XK/b, a uepe3 24 yaca OyJeT CBETUTh COJHIIC
4) Ha AeHb POXKICHHS BaM MOAAPAT TOBOPAIIETO KPOKOIUIIA;
5) kpyruias OTJIMYHULIA [TOJIYYUT JBOUKY;
6) KaMeHb, OPOIIICHHBII B BOAY YTOHET.
A2. Onpenenute MOy, CpeaHee apudMeTHIecKoe U pa3max psga: 5, 6, 11, 11, — 1.
A3. KakoBa BeposSTHOCTb TOT0, YTO 33lyMaHHOE JBY3HAYHOE YHCIIO JICJIUTCS Ha 3 WM JeIUTCA
Ha 2? Omnpenenurte BUA COOBITHS.
a) CII0)KEHUE COOBITHIA; 0) nmpousBeieHne COOBITUH.
A4. Berancure C; -C2 —C2-C2.

AS5. Ha crton OpocaroT JBa WTpajbHBIX TeTpadapa (Cepblii W Oelblil), Ha TpaHIX KaXIOTO U3
KOTOpBIX TOYKaMu 00Oo3HayeHbl uucia oT 1 1o 4. CKONbKO PAa3NIUYHBIX Map YHCET MOKET
MOSIBUTHCS HA TPAHSIX 3TUX TETPAIPOB, COMPUKACAIOIIMXCS C TOBEPXHOCTHIO CTOJIA?

A6. 13 10 nepBbIX HATYpaJIbHBIX YHCEN Cy4yailHO BBIOMparoTcs 2 yncia. Berauciaute
BEPOSITHOCTH

CIIEYIOIINUX COOBITHH:

a) OJTHO M3 BHIOPAHHBIX UMCeN — IBOMKaA; 0) 00a 4uciia HEUYeTHBIE.

Yposens B.

B7. B Opurazne 4 >xenmussl U 3 MyuuHbl. Cpein 4wieHOB Opuraabl passirpbiBatoTcs 4 Ouiiera B
tearp. KakoBa BEpOsTHOCTb TOTO, UTO Cpeau obOanaTeneil OMIIeTOB OKaKeTCs 2 KEHIUHBI U 2
MY>KYHHBI?

B8. Ha kaxmoil kapTouke HamucaHa ojHA U3 OYKB K, JI, M, H, O, II. UeTblpe KapTOUKH Hayrasn
BBIKJIA/IBIBAIOT OJIHY 3a Apyroi B psia. KakoBa BEpOSTHOCTB, YTO IIPU BBIKJIAABIBAHUU MOJYUYNUTCS
CJIOBO «KJIOID»?

Yposens C.
C9. Haiinure BepOSTHOCTH TOTO, YTO CIy4YailHBIM 00pa30oM BRIOpAHHOE IBY3HAYHOE YHCIIO MTPH
nenenuu Ha 11 maet B octatke 10.

2 BapuaHT
Yposens A.
Al. JIns KaX0r0 U3 ONMMCAHHBIX COOBITHI ONpeennuTe, KAKUM OHO SIBJISIETCS: HEBO3MOKHBIM,

JIOCTOBEPHBIM HJIM CITyYaiiHBIM:
1) BBI BBIXOJUTE Ha YJIUILy, @ HABCTPEUY HJIET CIIOH;
2) Bac mpuriacsT jerets Ha JIyHy;
3) uepenaxa Hay4UTCsl TOBOPUTH;
4) BBIMTAJIET KEJTHIN CHET;
5) BBI HE BBIMTPaeTe, y4yacTBYsl B OCCIPOUTPHIIIHON JIOTepee;
6) mocsie yeTBepra OyAeT MATHUIA.
A2. Onpexnenute Moy, cpeaHee apupmeTnyeckoe u pazmax pana:15, 4, 12, — 3, 15.
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A3. KakoBa BEpOATHOCTb TOTO, YTO IMEPBOE M3 33a[yMaHHBIX JBY3HAUHBIX YMCEJ ACIUTCS HA 2, a
BTOpOE — nenutcs Ha 5? OnpenenuTe BU COOBITHS.
a) CJI0KEHUE COOBITUH; 0) MpOU3BEACHUE COOBITHIA.

Ad4. Beiuucnure Ag . As .

AS. U3 kopoOku, comepxarieil 8 MEIKOB pa3InuHbIX 1BETOB, ['eHa n TaHs OepyT Mo OAHOMY MENKY.
CKOJIBbKO CYIIECTBYET pa3INYHbIX BAPUAHTOB TAKOT'O BEIOOPA BYX MEJIKOB?
A6. 13 10 nepBbIX HaTypaJIbHBIX YHMCEJl CIIy4ailHO BBIOMPAOTCs 2 uncia. Beraucaure BEpOSITHOCTH
CJIEIYIOIINX COOBITHI:a) OJTHO U3 BRIOPAHHBIX YHUCEN — €IMHUIIA; 0) 00a YKclia YETHBIC.

Yposens B.

B7. B ypue 6 Genbix u 4 yepHbIX mmapa. W3 3Toii ypHBI Haynady u3Biekian 5 mapoB. KakoBa
BEPOSATHOCTH TOT'O, UTO 2 U3 HUX Oelble, a 3 yepHbie?

B8. Ha xaxmoil kapTouke HamucaHa ogHa w3 OykKB p, C, T, y, J, X. UeTblpe KapTOYKU HAyTal
BBIKJIQ/IBIBAIOT OJIHY 3a APYroM B psia. KakoBa BEpOSTHOCTb, UTO MPHU BBIKJIAAbIBAHUH TOJIYYUTCS

CJIOBO «CTYJ»?

Yposens C.
C9. Haiinute BepoATHOCTb TOT'0, UTO CIy4yailHbIM 00pa3oM BBIOPAHHOE JIBY3HAaYHOE YHCIIO IIPU
nenenuu Ha 13 maet B ocTaTke 5.

Kpurtepun onenkn

3aganus Bamnsr [Tpumeyanue
Al - A6 6 Kaxapiii mpaBuiibHBIN 0TBET 1 Gann
B7,B8,C9 9 Kasxnp1it mpaBmiibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0amt 3a padoty — 15 6asuioB

Ixana nepeBoaa 0a/1J10B B OTMETKHU

Otmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl TOJTYYEeHHSA OTMETKH
« 5» (oTIM4HO) 15-14
« 4» (xoporo) 13-12
« 3» (YAOBJIETBOPUTEIHHO) 11-10
« 2 « (HEeYIOBIICTBOPUTEITHHO) menee 10
OTBeThI
1 Bapuanr 2 Bapuant
1) cayd; 2) noctoB; 3) ciyd; 4)HEBO3M; 1) wueBo3; 2) ciy4; 3) HeBO3; 4) cityd;
Al
5) cayy; 6) 1OCTOB. 5) HeBO3; 6) TOCTOB.
A2 Moja paBHa 11; pa3max 12; cp. apud. Mojia paBHa 15; pa3max 18; cp. apudo. 8,6;
6.4,

A3 a 0

A4 90 21600

A5 16 56
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A6 a) 0,2; 0) % a) 0,2; 6) S

18 5
B7 — S

35 21

1 1

B3 — —

360 720
C9 01 -z

90

Pa3znen YpaBHeHUs U HEpaBEeHCTBA
IIpakTHyeckas padora

1 BapuanT
0,725+ 0,6 +l + 1
Al. Brruncnure: 1 40 2% -0,25.

0128-6- —-0,0345: —
4 25

A2. Peiuth ypaBHEHHUS:

4x-1 3x+2 _

1) 2x* +5x-1=0; 2)3x’=x; 3) 1.
2 4

B1. Pemute HepaBeHCTBA:

1) 4-2x<1-(4x-1); 2) ix_lzo.

2x+5y =15
B2. Peminte cucreMy ypaBHEHMM: .
X—2y=3
C. Pemnte ypaBHeHUS:
1) 5-(x—1)> =3—-4x+5x%; 2) Jx+2=X.
2 BapuaHT
0,425+ 0,9 +l + 1 1
Al. Beruncnure: 3 40 220 -—.
05-1°-0023 = 4
5 25

A2. Peminth ypaBHEHUS:

1) 4x* -5x-6=0; 2)-3x>=x; 3) 4)(_1—3)(+2:1;

3 6
B1. Peminte HepaBeHCTBA:
2x+1
1)2(L-x)>5x— (3x+2); 2) 5“ >0,
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B2. Pemuth cucremy ypaBHEHUN: {

C. Pemurte ypaBHEHUS:

1) 5-(x+2)* =3—4x+5x%;

X+5y =15
3Xx—2y=—6

2) Vx—-11=x.

Kpurepun oueHku

Samanus bamer [Ipumeuanue
Al -A2 4 Kaxx b1t npaBuiibHBIN OTBET 1 Gamn
B1- B2 6 Kaxiplil mpaBuiIbHBIN OTBET 2 6asuia
C 6 Kaxx b1t mpaBuIbHBIN OTBET 3 Oayuia

MaxkcumanbHbIi 6art 3a paboTy — 16 6annoB

lIxkana nepeBoaa 6a/1/10B B 0OTMETKHU

OTMeTKa

Yucso 6a/10B, He0OX0AUMOE J1JIsl IOJTYYeHHSA OTMETKH

« 5» (oTIM4HO) 16 - 15
« 4» (xoporo) 14-13
« 3» (YAOBIETBOPUTEIHHO) 12-10
« 2 « (HeyJOBJICTBOPUTEIILHO) menee 10
OTBeThI
1 Bapuant 2 Bapuant
Al 1 1
~5+ 3. v L.
A2 1),61'2:5—_‘@; 20 - 3)16. 1)2; -2:2)0; -=; 3)2.
4 3 4 3
BI 1) x <-1; 2) xe[0,5;5). 1) x <1;2) xe[-0,5;5)
B2 (5;1) (0; 3)
1) 1. 2)2 1) _ir 2) HET KOpHEH
C 30 7 24° pHet
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Bapuantsl 1udepennupoBannoro 3agera (1 cemecrp)

Bapuanr |

a 5

2
1. Haiigure 3HaYeHUe BBIpaKeHHUs 1 (— - sz pu a = 5 b= —g, c=0,6.
C

3

2. [IpenacraBbTe OOBIKHOBEHHYIO APOOH ? B BHJIC JIECATUYHOM MEPUOTUICCKON TPOOH.

3. Uucno 0,000314 npeacraBbTe B CTaHIAPTHOM BHJIC.
4. Haiimute npousBeeHue uncen a = 5,4 u b =0,2468101... ¢ TOYHOCTHIO JI0 ACCATHIX.

5. Jlanbl uncna 1= - 3 +bi, o= 4 -7i.
Brruucnure: a) cymmy uucen Z1 u Za;
u 23.

6. Pemure ypaBHeHue: v/ x+2 = 3;

0) pa3HOCTh 4MCEI Z1 M Z2; B) MPOU3BEACHUE YHUCEN Z1

7. Pemnre ypaBHenue: 5* = 125;

8. Onpenenute x, ecmn 100, X =2 9. Pemute HepaBeHcTBO:  l0g2(X-1)> 3;
log.5
— + log-0,2
10. logs7
Bapuant |l

4

1. Haiiute 3naueHne BoIpaxkeHus 1: (a° — E) npu a = % b= s c=16
C

4

2. IlpencraBbTe OOBIKHOBEHHYIO POOb ? B BUJIE€ J€CATUYHOIN MEPUOANYECKON IPOOH.

3. Hucno 0,0000271 npenctaBbTe B CTaHAAPTHOM BHJIE.
4. Haiimute npousBeaenue uncen a = 3,2 u b =0,02345202...c TOYHOCTHIO 0 COTHIX.
5. Manbl uncma  z1=- 1 +31i, 2= 4 + 5i.

Brraucnure: a) CyMMY 4YHCEI Z1 U Z2,
Z1 U 22.

6. Pemure ypapHenue: \/12+3x =2;

7. Pemmute ypaBHenwue: 3* = 81; 8.

0) pa3HOCTh 4YHCEIl Z1 M Z2; B) MPOU3BEACHUE YHCET

Onpenenure x, €Cu log, x=-1:

9. Pemute HepaBenctBo: l0gs (5 -2X) < 1;

32

o, 578"
OT1merka Yucso 6a/510B, He0OX0AUMOE /1JIsl OJYYeHHSA OTMETKH
« 5» (oTIM4HO) 10
« 4y (xopormio) 9-8
« 3» (YAOBIETBOPUTEIIHLHO) 7-6
« 2 « (HEYTOBJICTBOPHUTEIHHO) MeHee 6
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3aJlaHNe OTBeTHI OTBeTHI banner
1 BapuaHT 2BapuaHT
1 2,4; 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 -10% 2,71 -10°%; 1
4 1,3; 0,8; 1
5 a)l-2i; 6) -7+12i; |a)3+8i; 6)-5-2i 1
B)23—1i. B) -20 + 7i.
6 7; 8 1
3
7 3; 4, 1
8 1/49; 1/3; 1
9 (9;0) (0;2,5) 1
10 0. 4, 1

KoMiuieKT 3K3aMeHANIMOHHBIX 3aaHuii (2 cemecTp)

Bapuanr 1.
Ooba3amenvnasn wacmo
IIpu BeInoTHeHUM 3a1aHuii 1-3 3anuIIuTe X0/ pellieHUs: ¥ NMOJYYeHHBbIH OTBeT.

1. (1 6ann) Haiizure Kopens ypaBHenus 32 2= 81.

log, v13

2. (1 6ann) HaiiguTe 3HaUeHUE BBIPAKCHHUS .
log, 13

3. (1 6amn) ®nakon mammyHs ctout 160 py6neit. Kakoe HaubomnbIiee uncio ¢prakoHOB
MO>kHO KynuTh Ha 1000 py0ieif Bo BpeMs pacpoiaxu, KOrja CKUKa cocTaBiseT 25%7?

IIpu BINOTHEHNHU 3a1aHui 4-7 3anIMIIMTE NOJY4eHHBIH OTBeT.

4. (1 6amr) Ha pucynke (cM. Hibke) n3o0paxes rpaduk dynkuun y = f (X), onpeneneuuoii Ha
uHTepBane( - 6; 8). Onpenenure KOIUIECTBO LENIBIX TOUEK, B KOTOPBIX MPOU3BOIHAS
(GYHKIMU TIOJIOKUTEINbHA.

5. (1 6amm) OnpenenuTe HaUMEHblIee U HaUOOJIbIIee 3HAYCHNS (DYHKIIUH.

6. (1 6amn) [Ipu kakux 3HaUeHUsx Xx, f(x) > 0.

7. (1 6amn) [Ipu xkakux
3HaveHusIx x, f(X) <O0.

M
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IIpu BoIMOSIHeHUM 3a7aHni §8-12 ykakuTe X0/ pellleHUs U 3alMIIUTe MOJYyYeHHbINH O0TBeT.

. . 1
8. (1 6amn) Haiinure 3HadyeHue sina, €CIu U3BECTHO, UTO COSOL = 3 u o & [ yerBepTH.

9. (1 6amr) Pemuth ypaBHEHHE 2COS(X+%)=1 .
10. (1 6ayun) Pemmre ypaBuenue logs(5 — 5x) = 2logs2.

11. (1 6amr) CtpoutenbHol Ghupme HyXHO puodpectr SO KyOOMETPOB CTPOUTEILHOTO
Opyca y 0JJHOro U3 TpeX MocTaBIUMKOB. KakoBa HauMeHbIlIasi CTOUMOCTh TaKOW MOKYTIKH
¢ noctaBkoii (B pyOuisix)? LleHbI 1 yCIIOBHUS YKa3aHbI B TAOJIHIIE.

IocTapik Lena 6pyc§1 Croumocts JlononHuTENbHBIE
(py0. 3a 1m°) JOCTaBKH YCIIOBHS
A 3500 9900 -
[Tpu 3akaze Ha cymMMy OoJIbIIIe
b 4500 7900 150000 py6. noctaBka O6ecriaTHO
[Tpu 3akaze Ha cymMMy OoJIbIIIe
B 3600 7900 200000 py6. mocTaBka OecIIaTHO

12. (1 6amn) B paBHoOGenpernom tpeyronbsanke ABC ¢ ocnoBannem AC GokoBasi CTOpoHa

7 .
AB paBHa 8, a COS A = 7 Haiigure BbicOTy, MPOBEIEHHYIO K OCHOBAHHUIO.

IIpu BbInoTHeHnu 3aganuii 13-18 3anummuTe X0 pelieHUs ¥ MOJTy4YeHHbIH OTBET.

46 +10 ,—6-/6

13. ( 1 6annm)HaiiauTe 3HaueHNE BBIPAKECHUS

8x+36

X+13

15. (16ann) llpsMOyTONIBbHBINA Mapajuleenumnes ] ONUCaH
OKOJIO HWJIMHIPA, PaJANYC OCHOBAaHHS KOTOPOTO paBeH 2.

O6mwem napautenenunena paseH 16. Haiiaure BeicoTy
HWIMH]IpA.

14. ( 1 6ann)Haiigure KOpeHb YpaBHEHUST X =

16. (1 6amn) Teno aBmxeTcs no 3akony S(t) =x%—4x+3.  OmnpexenuTe, B KAKOH MOMEHT
BpPEMEHU CKOPOCTh OyJIeT paBHa 4.

2

17. (1 6amn) Pemmts ypasrenue SIN< X—2Sin X—3=0.

18. (1 6aymw) PemmTe HEPaBEHCTBO 5LX >0,04.

ﬂonwmumeﬂbua}z yacmo

IIpu BeInosTHeHuu 3aganuii 19 - 22 3anumuTe X0 pelIeHUs U MOJYYECHHbIH OTBET.

19.(3 6anna) Halinure HanGonbliee 3HaueHHe GyHKIUH Y =12+/2 cos Xx+12x—37+9 na

OTpE3Ke {0; %} :
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4x—-y=2
20.(3 6ayna) Pemnre cuctemy ypaBHeHHﬁ{ log,, 3x = I);glz (y+D)°

21.(3 6amna) PaBHo6ounas Tpanenus ¢ ocHoBanusMu 10 cm u 18 cM 1 BbIcOTOI 3 cM
BpaIaeTcs OKOJI0 MEHBIIETO OCHOBaHMs. HaiiiuTe miomaas moBepXHOCTH Teja
BpAILCHUS.

2

22.(3 6anna) Haiture pemenne ypasaenus COS 2X+SiNX=C0S< X .

VYKaxute KOpHH, IPUHAIJICKAIINE OTPE3KY [0;27z].

Bapmanr 2.

Ooszamenvras wacmo
IIpu BeImoTHeHuH 3agaHuii 1-3 3anuuTe X0 pelIeHUs: M MOJTYYEeHHBbIH OTBeET.

1. (1 6ann) Haiigure kopeHs ypaBHenus 21 *= 16.
log, /27

2. (1 6amn) Haiinure 3Ha4€HHE BBIPAKEHUS .
log, 27

3. (1 6amn) Terpaas crout 20 py6:eit. Kakoe Hanbosbiee 4ucao Takux TeTpajeid MOKHO
Oynet kynuthb Ha 350 pyOuieii mociie TOHMKEHMS IIeHBI Ha 25 %.

IIpu BpInoIHeHUN 3a1aHuii 4-7 3anUIIUTE NOJYYEHHBbIH OTBeT.

4. (1 6amn) Ha pucynke (cM. HIKe) n300paxkeH rpaduk GpyHkiuu Yy = f (X) , OIIPE/ICJICHHOM Ha
untepBane (-7; 7). OnpenenuTe KOJIMYECTBO LEIBIX TOYEK, B KOTOPHIX MPOU3BOIHAS
GYHKIUM  OJIOKUTEIbHA.

5. (1 6amn) Onpenenure HauMEHbIIEe W HaWOoOJIbIIee 3HAYEHUS (DYHKITUH.

6. (1 6amn) Ilpu kakux 3HayeHusx x, f(x) >0.

7. (1 6amn) Ilpu kakux 3nadeHusx x, f(X)<O0.

Wy .
¥ = flxl

i IIpu BbINOTHEHUH 3a7aHuil 8-12
YKa:KHTe X0/ pellleHus ¥ 3anuImTe
MOJIY4YEeHHBbIH OTBET.
(1 6amn) Haitnure 3Hauenue COS a, eciau

M3BECTHO, 4TO SiN a = % u o€l
YETBEPTH.

9. (1 6amn) Pemuts ypaBHEHUE 28ih(x+%) =1.

10. (1 6amr) Pemute ypaBuenue logs (2 - 2x ) = 2logs 4.

11. (1 6amm) CtpoutenbHOU (hprpMe HY)HO ITpruodpecTn 79 KyOOMETpoB MEHOOETOHA Yy
OJIHOTO M3 TpeX MNOCTaBIIMKOB. CKOJIBKO MPUIETCS 3aIUIATUTD 33 CaMylo JICHIEBYIO
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MOKYIIKY C JIOCTaBKoM (B py0six)? LleHsl 1 yCIIOBHUSI TOCTaBKHM TPUBEICHBI B TaOJUIIE.

CTouMOCTh CroumocTh
JlononHuTeIbHBIE
[TocraBmuk reHo0eToHa JIOCTaBKH CHOBHSL
(py6.3a 1 M) (B py0.) Y

A 2650 4400 -

B 3200 5400 ITpu 3aka3e Ha cymmy Oosbire 150
000 py0. moctaBka 6ecrIaTHO

B 2680 3400 ITpu 3akaze OGosee 80 M° jocTaBKa
OecIIaTHO

12. (1 6amr) B tpeyronmsauke ABC AC =BC,AB=6, cosA= g . Haitnure BbIcoTy CH.

IIpu BeImotHeHun 3aaaHuii 13 - 18 3anumuTe X0 pelieHUs: ¥ MOJYYEHHBIH OTBeET.

355

5+10

13. ( 1 6anmnm)HaiiguTe 3HaYeHUE BBIPAKCHUS 3\/_ .

7X -6
X+2

14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUA X =

15. (16ann) Uunuuaap BOucaH B IPSIMOYTOJIBHBIN Mapaijiesienumnes.
Panuyc ocHoBanus nmnuHpa paseH 2. OobeM
napauienenunena paseH 80. HaiimuTte BBICOTY HUIMHIpA.

16. (1 6amm) Teno aBIKeTCs 10 3aKkoHy S(t) = 2x% —x + 1.
Ornpenenure, B KaKOH MOMEHT BpPEMEHHM CKOPOCTh OyAeT paBHa 7.

2

17. (1 6amn) Pemmmts ypasuenue Sin< X—6sinx =0.

18. (1 6amn) Pemure HepaBEHCTBO 8ix >0,125.

Honoanumenvnasn ywacmo

IIpu BoInoTHeHnu 3aganuii 19 - 22 3anumuTe X0/ pPelIeHHUs U NMOJYy4YeHHBIH OTBeT.

19.(3 6amna) Haitnure Haumenslnee 3Hadenune Gpyakuuu ¥ — 13x —9sinx+9 y,
orpeske| 0; =
p 1 2 '

3X+y=3

20.(3 Gaura) Pewnte cucreMy ypaBHeHuit {| 00, (5x+4y)=log,(y+5)

21.(3 6amna) PaBHoOouHast Tpanenusi ¢ OCHOBaHUSMU 12 cMm u 18 cM u BbICOTOM 4 cM
Bpallaercsi okoJio 0osnpliero ocHoBanus. Haiiaure oO0bEM Tena BpallleHHUS.

2

22.(3 6amra) Halimure Bce pemieHusi ypaBHEHUS COS 2X+SiN< X=Co0S X .

VKaKHTe KOPHH, IPUHAUISKAIIHE OTPE3KY |— ;7).
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Bapuanr 3.

Oobsazamenvnas uacmeo
IIpu BhInoOIHeHNH 3aaHMid 1-3 3anUIIKMTE X0/ PellleHUs U MOJYyYeHHbIH OTBeET.

1. (1 6amn) Haitnure Kopens ypaBaernus 2 220 =16.

42

2. (1 6amn) Haiinure 3Ha4eHHE BBIPAXKEHUS W :

3. (1 6amr) Terpanp crout 40 py6ieit. Kakoe HanbosbIiee YMCIO TAKUX TETPAJACH MOMXKHO
Oyznet kynuth Ha 750 pyOieii mocne moHuxkenwus neHsl Ha 10%?

IIpu BhINOTHEHUN 3a1aHuii 4-7 3anUIIUTE NOJYYEHHBbIH OTBeT.

4. (1 6amn) Ha pucynke (cM. HIKe) n300paxkeH rpaguk GyHkiuu Yy = f (X) , OIIPE/ICIICHHON Ha
untepsaie( - 10; 2). Onpenennure KOIMUECTBO LETIbIX TOUYEK, B KOTOPHIX IPOU3BOIHAS
(GyHKIMK OTpUIATEIIbHA.

5. (1 6ayn) OnpeenuTe HAMMEHbIIICE U HAUOOJIbIIICe 3HAYCHUS (DYHKIIHH.

6. (1 6amn) [pu kakux 3HayeHusix x, f(x) >0.

7. (1 6amn) IIpu xakux 3HayeHusx x, f(x) < 0.

v = flx)

IIpu BeInosTHeHMH 3agaHui 8-12 ykakuTe X0 pelieHUs] M 3aNMIINTE 0JY4YeHHbIH OTBeET.

. . 3
8. (1 6amm) Haiimure 3HaueHue sin o, €CJIM U3BECTHO, UTO cos @ = — U o € Il yeTBepTH.

9. (1 6amn) Pemuth ypaBHEHHE Cos(x+%):cos% :
10. (1 6amn) Pemute ypaBuenue logs(5 — 5x) = logs2 + 1.

11. (1 6amn) B tabnuie ykasaHbl cpefHHe LEHbI (B pyOIIsiX) HA HEKOTOPbIE OCHOBHBIE
IPOAYKTHl MUTaHUS B TpEX ropogax Poccum (mo manHbeiM Ha Havasno 2010 roga)

HaunmenoBanue npoayxkra bapHayn TBepp IlckoB
[Tiennynsii x51€6 (6aTOH) 12 11 11
Mounoxo (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
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Coip (1 xr) 260 240 235

['oBsiauna (1 k) 300 280 280

IToacomneynoe macio (1 utp) 50 38 62

Omnpexnenute, B KAKOM U3 3THX TOPOJIOB OKAXKETCSI CaMbIM JICIIEBBIM CIICAYIONINNA HAO0p
MPOYKTOB:3 KT KapTodens, 1 Kr cbipa, 3 J1 MOACOTHEYHOro Macia. B oTBeT 3anummre
CTOMMOCTb JIAaHHOT'O Ha0opa MPOYKTOB B 3TOM Topo/ie (B pyOIsix).

12. (1 6amn) B tpeyronsnuke ABC AC =BC, AB=10, cosA= % . Haiimure BosicoTy CH.

IIpu BoInoTHeHnHu 3aganuii 13-18 3anummuTe X0 pemieHUs ¥ MOJTYy4YeHHbIH OTBET.

. 4ﬁ+2 _42—ﬁ .

13. ( 1 6ann)HaliaguTe 3HaYeHUE BHIPAKCHH
9x-3
X+5

14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUS X =

15. (16ann) lpssMOyTONIBHBIN MapaieNenurie]] Oucal OKoJIo
[WIMH]IPA, PAINyC OCHOBAHHS U BHICOTA KOTOPOT'O PaBHBI
6. Halimure 00beM mapasuienenuresa.

16. (1 6amr) Temo qBUKETCS MO MPSMOM TaK, YTO PACCTOSHUE S OT HAYAIbHON TOYKHU
M3MEHSIETCA 0 3aKOHY S = 5t — 0,5t (M), Toe t - BpeMs IBUKEHHS B CEKYHIaX.
Haiinure ckopocth Tena yepes 4 ¢ mociie Hayasia JIBHKCHHUS.

17. (1 6anm) Pemuts ypaHenue 2sin® x—3sinx+1=0.
1

18. (1 6amn) Pemure HEpaBeHCTBO 497" < ()"

7

Honoanumenvnasn uacmo
IIpu BoinoTHeHnu 3aganuii 19 - 22 3anumuTe X0/ pPeLICHHs U NMOJY4YCHHBIN OTBeT.

19.(3 6anna) Haitnure HanMeHblliee 3HaueHUE GYHKIUHU Y=2C0S X+5X+8 Ha
7]
otpeske| 0; Pk

2Xx+y=15

20.36 P 7 .
(3 6anna) Pemmre cuctemy ypaBHEHUM {X _3y=log, 16

21.(3 6amra) PapHOOOYHAS Tpamenusi C OCHOBaHUSIMH 12 cM U 24 ¢M U BBICOTON § CM B TIEPBBIN

pa3 BpalllaeTcsl OKOJIO MEHBIIIET0 OCHOBAHUS, a BO BTOPOIl — 0koJ10o Oombiero. CpaBHUTE
00BEMBI TEJN BpAIICHHUS.

2

22.(3 6anna) Haiinure pemenne ypapHeHns COS 2X—SIiN X=C0S< X .

VKaKHTe KOPHH, IPUHAIeKANMe oTpesky [0;27].

Bapmuanr 4.

Oobazamenvnan uacmeo
IIpu BeInOoTHeHNHU 3agaHuil 1-3 3anuIuKMTe XOA pelleHUus1 M MOJy4YeHHbIH 0TBeT.
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1. (1 6amn) Haiimure kopens ypapHenus 3 > 13=9,
84

2. (1 6ann) Haiinure 3HaueHue BbIpaXXKEHUS —5 oge7 -

3. (1 6amn) [apukosas pyuka crout 20 py6neii. Kakoe HanbombIee Yucio TakKux pydeK
MO>kHO Oyzet kynuTh Ha 500 py6neit mocie noeieHus 1eHsl Ha 10%?

IIpu BbINOTHeHNHU 3a1aHUi 4-7 3anMIINTE NOJYy4YeHHBbIH OTBeT.

4. (1 6amn) Ha pucynke (cM. HUxKe) n300paxkeH rpaduk GyHKIHM Y = f(X) , OIIPE/ICICHHON Ha
unTepBasie (-1; 12). Onpeaenure KOJUYECTBO IIEIBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
(GYHKIMU  TTOJIOKUTEIbHA.

5. (1 6amn) Onpenenute HaUMEHbIEe M HauOoJbllIee 3HAYCHUS (DYHKIUU.

6. (1 6amn) Ilpu kakux 3Hayenusx x, f(x) >0.

7. (1 6amn) Ilpu kakux 3HaueHusx x, f(X) <O0.

NN

IIpu BeinoiHeHuy 3aganuii 8-12 ykaskuTe X0/ pelieHUs] M 3alIMLIKTe NOJY4YeHHbII 0TBeT.

.DH,-\ <

. . 5
8. (1 6amn) Haiinure 3HaueHue COS a, €CJIU U3BECTHO, UTO SIN o = 13 n o & Il yerBepTH.

9. (1 6an) PemuTh ypasHeHHe SinX-+7) :cos(—%) .
10. (1 6amn) Pemmre ypaBuenue Ig(x +3) = 2Ig5.

11. (1 6ann) B Tabnwuie ykasaHbl cpeHHE LIEHBI (B pyOJIsiX) HA HEKOTOPHIE OCHOBHBIE
IPOAYKTHl MHUTaHUA B TpEX ropoaax Poccuu (mo ganHbM Ha Havyano 2010 rona)

HaumenoBanue npoaykra benropon Spocnasib Boponex
[Tiennunbli X516 (0aTOH) 11 15 14
Mosoxo (1 mutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Coip (1 kr) 205 240 270
['oBsauHa (1 kr) 240 230 240
[Toacomneynoe macio (1 mutp) 44 58 52

Omnpenenurte, B KAKOM U3 ITHX TOPOJIOB OKAKETCS CAMBIM JICIEBBIM CIEAYIONUI HA00p
MPOAYKTOB: 3 J1 MOJIOKA, | KT TOBSIAUHBI, | JT MOACOJIHEYHOrO Macia. B oTBeT 3anummTe
CTOMMOCTH IJaHHOT'O Ha0opa MPOJYKTOB B 3TOM Topojie (B pyOIisx).
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12. (1 6amn) B tpeyronsauke ABC AC =BC, AB =232, cosA= % . Haitnure BbicoTy CH.

IIpu BeinotHennu 3aganuii 13 - 18 3anumuTe X0 pelieHus U MOJYYEeHHbIN 0TBeT.

J3+1 p2-43
13. ( 1 6ainn) Haitnute 3HaYCHUE BBIPAKESHUS 67" -6 .
11x —-12
14. ( 1 6ann) Haitnute KOpeHb YpaBHCHHSI X=—4 .
X+

15. (16ann) IpssmoyTroNibHBIN TTapaJIEICTUIIE ] ONTMCAaH OKOJIO
WIMH]IPA, PAInyC OCHOBAHHSI U BRICOTA KOTOPOTO PaBHBI 1.
Haiinute 06beM mapaienenumesa.

16. (1 6amm) Teno ABMKETCS IO MPSMOM TaK, YTO PACCTOSHHUE S OT HaYaJIbHOM TOYKH
M3MeHsieTcs 1Mo 3aKoHy S =t + 0,5t (M), rae t - Bpems JBUKEHHS B CEKYHaXx.
Haiinure ckopocThb Telna depes 4 ¢ mocie Havaja JBUKCHUSI.

17. (1 6amn) Pemuts ypaBHeHHE 2c0s’ Xx—C0sx—1=0,
o o71+2x (%)2+x_

18. (1 6amn) Permute HEpaBeHCTB

ﬂonoﬂnumeﬂbna}l yacmo

IIpu BoinoiHeHnu 3aganuii 19 - 22 3anumuTe X0/ pellieHUs U NMOJY4YeHHbIH OTBeT.

3
19.(3 6ayna) Haiinute HauMeHbliee 3HaueHne pyHKIUN Y =6C0S X+11X+7 Ha oTpe3ke {0; 77[} :

X+4y =16

20.(3 6amna) P i '
(3 6anna) Pemute cuctemMy ypaBHEHUM {Iog7 y =log, (4x +4)

21 .(3 6anna) PaBHoOouYHas Tpanenus ¢ OCHOBaHUSAMH 12 cM 1 28 cM U BBICOTOH 6 CM B IIepBBI
pa3 BpaIllaeTCsl OKOJIO MEHBIIIEr0 OCHOBAHUS, a BO BTOPOM — 0K0JI0 Ooibiero. CpaBHUTE
IUIOLIA/IA TOBEPXHOCTEN TEJ BPALEHUS.

2

22.(3 6anna) Haiiaure Bce pemieHust ypaBHEHHUsS COS 2X+SIN< X+cos X = 0.

Vkaxure KOpHHU, IPUHAJICIKAITUC OTPE3KY [—71' T ]

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Yucno 6amios,
HEO00X0IUMOE IS
OtMmeTKa
TTOJTYICHUS] OTMETKH
«3» (yZIOBJIETBOPUTEILHO) 9-16
«4» (xopor1o) 17-21
«5» (OTIMYHO) 6omee 21
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OTBeThI K 3K3aMeHALIMOHHOM paﬁoTe

1 BapunanT 2 BapUAaHT 3 BapuaHT 4 BapuaHT
1 x=-1 x =-3 x =12 x =3
2 0,5 0,2 14 12
3 | 8 ¢pnakonon 23 TeTpanun 20 Tetpaneit 22 TeTpanu
4 4 ToYKHu 6 Touek 5 Touek 5 Touek
5 Yuau6 = 4,5, Yuaum = '313 Yuaue = 3, Yuaum = '315 Yuaue = 4, Yuaum '3,2 Yuaue = 3,3, Yuaum = '3
6 |x x €[-2;2] U [6;7) x x €(-12]U[4:8]
e(-6;-4]u[-2;2] U [6]8) e(-10;-8]u[-2;2)
7 | xe[-4;,-2]U[2;6] x €(-7,-2]U[2;6] x €(-8;-2] x €[2;4]U[8;12)
8 2\/5 5 sin 2=0,8 12
i =" CosSa=— coSag=——
SIN o = 3 13
d X=x+ z—Z+27zn, neZ x=(-1" z—Z+7zn, nexz+ z—z+27zn, neZx=(-1" z—7r+7zn, neZ
3 3 6 2 6 2 6
10 | 0,2 -7 -1 22
11 | 184900 TsIic. pyo. 213750 ThIC. pYO. 381 pyo. 352 py0.
12 | 6 4 12 12
13 | 256 243 256 216
14 |4u-9 3u2 3ul 4usi
15 |1 5 864 4
16 | 4 cexyHpI 2 CeKyHIIbI 1m/c 5 Mmlc
17 Vs x=0+m,neZ T x=0+27n;
x:—5+27zn,nez x:5+27zn; 5
X=1 ?”+ 2mneZ
x=(-1)"-Z+mnez
6
18 | x<2 x<1 X< 3
X>——
19 | 21 9 10 13
20 |x=1;,y=2 x=1,y=0 x=7,y=1 x=0;y=4
21 | 1387 cm? 2247 cm® Ha 2567 cM® Ha 1927 cm?
22 . if;o 0;7[;3_7r iz;in
0; E;E;Zﬁ 2 2
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[IpenonaBarens
(momyuck)
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TeMbl TOKJIaI0B:

MaremaTtnka B HAYK€, TCXHUKC, DOKOHOMUKCE, I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTUAX U

MPAKTUYECKON ACSITENFHOCTH TI0 podeccuu:oyxranrep.

Onenka
IK3aMeHa

TpeGoBanus Kk 3HAHUAM

«OMIAUYHO)»

OrneHka «OTIMYHO» BBICTAaBIISETCS CTYAEHTY, €CIIM OH INIyOOKO M IMPOYHO
YCBOMJI TPOIPaMMHBIN MaTepuall, HCUEPIbIBAOIIE, [TOCIEA0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro Hu3JlaraeT, yMEET TECHO YBS3bIBaTb TEOPHUIO C
MPAKTUKOM, CBOOOJHO CIpaBiseTcs C 3aJayaMM, BONPOCAMU M APYTUMHU
BUJIaMU TPUMEHEHUs 3HAHUM, MPUYEM HE 3aTPYIHSETCA C OTBETOM IpHU
BUJIOM3MEHEHHUH 3aJIlaHuM, UCIIONB3YET B OTBETE MaTepual MOHOrpapuuecKon
JUTEpaTyphl, MpPaBUILHO OOOCHOBBIBAET MPHUHATOE pELICHUE, BIIAJEET
Pa3HOCTOPOHHUMU HaBBIKAMM U TPUEMAaMU BBIMIOJHEHUS MPAKTUYECKUX 3a]1a4.

«xopouwo»

OHCHKa «XOpOoUIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MAaTCpUAll,
T'paMOTHO HW M0 CYHICCTBY MHU3JIaract ¢€ro, HE MOOINYyCKad CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MpPaBUJIBHO IMPUMCHACT TCOPECTHYCCKUC
MOJIOKCHHUA IIpU PCHICHHUU MMPAKTUYCCKUX BOIIPOCOB U 3a4av, BJIAACCT
HGO6XO}II/IMBIMI/I HaBbIKaMU U ITPUEMAMM WX BBITIOJTHCHHA.

«y008/1emeo
PUMETLHOY

OI_IeHKa «YAOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYACHTY, €CJIM OH HMCECT
3HaHUA TOJBKO OCHOBHOI'O MaT€puajia, HO HC YCBOHII €ro }IeTaﬂeﬁ, AO0IIyCKaeT
HCTOYHOCTH, HCAOCTATOYHO IIPABUIILHLIC (I)OpMyJII/IPOBKI/I, HapyHICHHUA
JIOTHYSCKOM TIOCIICAOBATSIHFHOCTH B H3JI0KCHUH ImporpaMMHOIO Marcpuaia,
HCIBITBIBACT 3aTPYAHCHUS IIPHU BBIIIOJIHCHUUN MTPAKTUYCCKUX pa60T.
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«Hey0oe1ems
OpUMENbHOY

O1ieHKa «HEYIOBJICTBOPUTEIBHO» BBICTABIISACTCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTEIBHOW YaCTH MPOTrPaMMHOT0 Marepuaia, JOMyCKaeT CYIIECTBEHHBIC
OMIMOKK, HEYBEPEHHO, C  OOJBIIUMH  3aTPYAHCHUSMH  BBIMOJHSET
npakTHueckue paboThl. Kak mpaBuiIo, OICHKA «HEYIOBJIETBOPHUTEIBHOY
CTaBUTCS CTYyJIEHTaM, KOTOpbIE HE MOTYT TPOJOJDKUTH OO0ydeHue 0e3
JIOMIOJTHUTEIBHBIX 3aHATHI 110 COOTBETCTBYIOMICH TUCIIUILINHE.
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[Tpunoxenue 1

Konudukarop (npuMepHbIii nepeyeHb) OLEHOYHBIX CPEACTB /51 OLEHKU 3HAHM,
YMeHHIi U YPOBHA C()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Ne n/n
Koo
OYEHOUHO20
cpedcmsda

Tun oyenounozo
cpedcmea

Kpamkas xapaxmepucmuxa oyenounozo cpeocmea

Ilpeocmasnenue
OYEHOUH020 cpedcmea 8
gonoe

1.

Huddepenun
POBaHHBIN 3a4eT

CpencTtBo MpOBEPKM YMEHUM IMPUMEHSTH
IIOJIy4YEHHbIC 3HAaHUA Ul pELICHUsA 3anad
OIIPEAEIEHHOrO TUIIA 10 TEME MJIU Pa3aeiLy

Kommiiekt 3amanui
110 BapUaHTaM

Pa3zHoypoBHEBBI
€ yueOHbIe
3a/la4u U
3a/laHus

Paznuuaror 3a1aun 1 3a1aHus:

a) PerpOAYKTUBHOTO YPOBHSI, O3BOJISIOIINE
OLICHUBATh U IMAarHOCTUPOBATH 3HAHUE
¢akTudeckoro Marepuana (6a3oBbie
MOHSATHS, aJITOPUTMBI, (PAKThI) U YMECHHE
MPAaBUIILHO MCIIOJIb30BATh CIEIIHAIbHbIC
TEPMUHBI U TIOHSTHUS, Y3HABaHHE OOBEKTOB
U3ydeHHUs B PAMKaX ONpEIe]I€HHOTO
paszzaena JUCHUILUINHEI,

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIOIINE OLIEHUBATh U
JMarHOCTHUPOBATh YMEHUSI CHHTE3UPOBATh,
aHAJM3UPOBATh, 0000IIATh PAKTHUECKUH U
TEOPETUYCCKUI MaTepHall C
(bopMyIHpPOBaHNEM KOHKPETHBIX BHIBOJIOB,
YCTAHOBJICHHEM IPUYMHHO-CIIEICTBEHHBIX
CBSI3CI;

B) TBOPUYECKOTO YPOBHSI, O3BOJISIOIINE
OLIEHUBATh U IMATHOCTUPOBATH YMEHHS,
WHTETPUPOBATH 3HAHHS PA3JIMIHBIX
oOracTei.

Kommnekr
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

Jokman,
CcOoo0IIIeHNE

CaMOCTOSITENTLHOM paboThI
CTYyJICHTA, MIPEACTABIISIONINN cobou
myOIuYHOe BBICTYIUICHHE o
NpCACTABJICHUIO MOJTYYCHHBIX PE3YJIbTAaTOB

PCeUICHUA OHpG,Z[GJ'IGHHOfI TCMBI.

IIponykr

Temsbl JOKJIaJIOB,
cooOmeHui

Tect

CpencTBo KOHTPOJIS, HAlPaBJIEHHOE Ha
IIPOBEPKY YPOBHS OCBOCHUS
KOHTPOJIMPYEMOI'0 TEOPETHUECKOTO 1
MPaKTUYECKOT0 MaTepuana mno
TUIAKTUYECKUM €IMHHIIAM JTACIIUTUIAHBI
WM npodeccroHanbHoro moayis. Cucrema
CTaH/IapTU3UPOBAHHBIX 3aJJaHU,
MO3BOJISAIONIAS] ABTOMATHU3UPOBATh
MPOLEYPY U3MEPEHUS YPOBHSI 3HAHUM 1
YMEHHH 00yJaroIuXCst

donpg
3aJIaHUN

TECTOBBIX

[IpakTnueckue
paboThI
(mpakTHUyeckoe
3a71aHue)

OTO0 3amaHus, C TOMOLIBIO KOTOPBIX Y
yyamuxcs (GOpPMHPYIOTCS M Pa3BUBAIOTCS
IIPABUJIbHBIE IPAKTHUECKUE CHCTBHUS.

Buner: 3amanmsa s
MPAKTUYECKUX
pabor

OK3aMeH

Brurouaer B ce0st mepedeHb BOIMPOCOB IO

YA

KOMITOHOBKA
BapHUAHTOB, OUJICTHI
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