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3. BapuaHTbl OLICHOYHBIX CPEJICTB



1. ITACIIOPT
komiiekTta KOC no yuyeonoi nucuuniune I11.01 Marematuka

1.1. O01ue moJI0KeHus

KonTponbsHo-ouenounsie cpeactsa (KOC) npenHasHaueHsl Juist KOHTPOJIS U OLEHKU
00pa30BaTeNbHBIX JOCTHKEHUI 00Yy4arOIINXCsl, OCBOUBILUX MPOrpaMMy y4eOHOM TUCITUILINHBI
«Maremartukay.

KOC BkI1104at0T KOHTPOJIBbHBIE MAaTEPUAIIBI I TPOBEICHUS TEKYILEro KOHTPOJIS U
IPOMEXYTOUHOU aTTecTanuu B popme nuddepeHmpoBanHoro 3ayera (1 cemectp) u SK3amMeHa
(2 cemectp).

KOC pa3paboraH B COOTBETCTBUH C:

-obpazoBarenbHO# porpammoii CITO no cienmanbHOcTH 38.02.01 DKOHOMUKA 1
OyxraJITepcKkuil y4yeT (110 oTpacysim)

-IporpaMMoi y4eOHOH AUCIUIUTMHBI MaTeMaTuka.

1.2. Pe3yabTaTbl 0CBOEHNSI JUCHMILUIHHBI, MOAJIEKAIIME POBEPKe

Pesynbrarel HaunmenoBanmue 3jieMeHTa yMEeHHH/3HAHUI

o0yueHus
(ocBOEHHBIE
yMeHHs,
yCBOEHHBbIE
3HAHUSA)

V1.

BrmmonssaTs apI/I(l)MeTI/I‘-IGCKI/IC I[CflCTBI/IH Haa 9YrucCjiaMu, CO4Y€Tas YCTHBIC U
IMHUCbMCHHBIC IIPUCMbI; HAXOANUTh HpI/I6HI/I)KCHHLIC 3HAa4YCHUA BCINMYHUH U
MOrpCIHOCTU BBIYMCIICHHI (a6COJHOTHa$I n OTHOCI/ITGJIBHaH); CpaBHHUBATb YHMCJIOBBIC
BbIPAKCHMU.

V2.

Haxonuth 3HaueHUs KOpHS, CTENEHH, JIorapru(ma, TPUrOHOMETPUUECKUX
BBIPa)KEHUI Ha OCHOBE OIpEIeNIeHNs, UCIIOJIb3Ys IPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA; ITOJIb30BATHCS MPHOIMKEHHON OIIEHKON TpH
IIPAKTUYECKUX pacyeTax.

V3.

BeinonssaTe npeoOpa3oBaHusl BEIpaXKEHUH, TPUMEHss HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHM cTeNeHel, JorapumMoB, TPUrOHOMETPUYECKUX (PYHKIIHH.

V4

Bbruucnate 3HaueHue GyHKIMY 110 3aJaHHOMY 3HAUE€HUIO apryMeHTa Ipu
pa3IuYHbIX criocobax 3agaHus GyHKUUH. CTpoUTh rpaduKu U3y4EHHBIX QYHKIIHUM,
WITIOCTPUPOBATh N0 IrpauKy CBOMCTBA 3JIEMEHTAPHBIX () YHKIIMH.

Vs.

HaxoauThk npon3BoAHbIE 3JIEMEHTAPHBIX (QYHKIIHI.

V.

Vcnonb30BaTh IPOU3BOJHYIO ISl U3YyUEHUs CBOWCTB (YHKLUN U OCTPOCHUS
rpauKoB.

v

HpI/IMeHHTB IMPOU3BOAHYIO I MTPOBECACHUA HpI/I6J'II/I)KCHHBIX BLI‘{I/ICJ'IeHI/II\/’I, peuarb
3ala4M MIPUKIIAAHOTO XapaKTepa Ha HAXOKIACHUC HauOOJILIIEr0 1 HAMMEHBIIIETO
3HA4YCHUSI.

V8.

Beraucnsats B HpOCTefIIHI/IX ClIydasx 1Jiomananu u 00BEMBI C HCIIOJIb30BaHUEM
OMPCACIICHHOI'O MHTCTpajia.

W

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

VY 10.

Pemarts npocreiinirie KOMOMHATOPHBIE 3a7]a4l METOJIOM Iepedopa, a TaKKe ¢
MCIIO0JIb30BAaHUEM HM3BECTHBIX (hopmyil.

YV 11.

Pacno3naBaTh Ha uepTexax U MOJIEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMepHbIE 00BEKTHI C UX ONUCAHUSIMHU, H300paKESHUSIMHU.

Y 12.

OnuceIBaTh B3aUMHOE PACIIOJIOKCHUC IIPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.




V 13.

N300pakaTb OCHOBHbIE MHOTOTPAaHHUKH U KPYIJIbIE TEJA; BBIMOIHATH YEPTEKH 1O
yciioBUsIM 3a7a4. CTPOUTH NpocTeiiine ceueHus: Ky0a, Ipu3Mbl, TUPAMUIbI

Vv 14.

Pemiate nuanuMeTpudecKkue U MpOCTEHIIINE CTEPEOMETPUUECKUE 3a/1a4l Ha
HaXO0JKJICHWE T€OMETPUUYECKUX BEJIWYUH (JIJIMH, YIJIOB, IJI0MA e, 00bEMOB).

31.

3HavueHHe MaTEeMaTUUYECKON HAYKH JIJIsl PEeIIeHUs 3a]a4, BOSHUKAIOIINX B TEOPUU U
MPaKTUKE; MIUPOTY U B TO K€ BPEMsI OTPaHUICHHOCTh MPUMECHCHHS
MaTEeMaTUYECKUX METOO0B K aHAIM3Y U UCCIIEOBAHUIO IMPOIIECCOB U SIBJICHUH B
IPUPOJIE U OOIIECTBE.

32.

3HaveHME NMPAKTUKN U BOIIPOCOB, BOZHUKAIOIINUX B CAMOI MaTeMaTUKE JJIs
(GhOpMUPOBAHUS U PA3BUTHS MATEMAaTUICCKOW HAYKHU; ICTOPHIO PA3BUTHSI TOHITHS
YyCila, CO31aHUsA MaTeMaTUYECKOr0 aHaIn3a, BOSHUKHOBEHUS U Pa3BUTUSA
T€OMETPUH.

33.

YHI/IBepcaHBHHﬁ XapakTep 3aKOHOB JIOTUKHW MaTEMaTHYCCKUX paccymz[eHHﬁ, Hux
IMPUMCHHUMOCTDb BO BCCX 00J1aCTSIX YeJI0BEUECKOM JACATCIIBHOCTH.

34.

BeposTHOCTHBIN XapakTep pa3iIMdHbIX MPOILECCOB OKPYKAOILIET0 MUPA.

35

OcHOBHBIE MaTEMaTHYECKUE TEPMUHBI U MIOHATHSA, POPMYIIBI aIreOpsl U
TEOMETPHH.

36.

Onpenenenus JeHCTBUTENBHOTO YNCIa, a0CONIOTHONW U OTHOCUTEIbHOU
MOTPEIIHOCTH MPUOIMKEHUN; TPAKTHUECKHUE TPUEMbI BBIYUCICHUN C
PUOIVKEHHBIMY JTAHHBIMHU.

37.

OmnpeneneHus KOpHS HaTypajabHOW CTEIICHHU U3 YMCJIa U CBOMCTBA KOPHS, CTEIIEHU C
palrOHAIBHBIMU IIOKA3aTEIsIMU U €€ CBOMCTBA, CTEIIEHU C IEUCTBUTEIIbHBIMU
IOKa3aTessIMM U ee CBOMCTBA, Jjorapudma ymcia, CBoiicTBa Jjorapu@moB, OCHOBHOE
JOTaprupMHIECKOE TOKICCTBO, ACCATHUHBIC M HATYpaAJIbHBIC JIOTapU(MBI.

38.

OCHOBHI)IG IIOHATUSA CTepeOMCTpI/II/I, AKCHUOMBEI CTGpCOMeTpI/II/I u CJICACTBUSA U3 HUX,
B3aMMHOE PACIIOJIOKEHUE MPSIMBIX, IPSMOM U TUIOCKOCTH, IBYX IIOCKOCTEH B
MIPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPAJIICIIBHOCTU MPSMOMN U TUIOCKOCTH,
napauieTbHOCTU JABYX ITUIOCKOCTEMH, CBOMCTBA MapalljieIbHOTO MPOSKTUPOBAHUS U
UX IPUMEHEHUE U1 N300paxeHUs! PUTYyp B CTEPEOMETPUH, IIOHATUE YIIIa MEXY
MPSIMBIMH, YTJIa MEKY NPSIMOU U MJIOCKOCTbIO, OCHOBHBIE TEOPEMBI O
NEPNEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TIOHATHE IBYTPAHHOIO yIJla, yria
MEXIY MIOCKOCTSMU, TOHSATUE JIMHEMHOTO YIJla, MPU3HAK NEPIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH.

309.

Omnpenenenus u GOpPMYIIBI UKCIa IEPECTAHOBOK, pa3MEIIeHUH, COUeTaHUH,
dbopmyny ounoma HeroToHa.

3 10.

Ornpenenenust BEKTOpa, IEUCTBHUI Ha/l BEKTOPAMH, CBOMCTBA IEUCTBUI Hal
BEKTOpPaMHU, MOHATHE TPAMOYTOJIbHON IEKapTOBOM CUCTEMBbI KOOPJMHAT Ha
IJIOCKOCTH U B IPOCTPAHCTBE, MTPAaBUIIA IEUCTBUM HaJl BEKTOPAMHU, 33 JaHHBIMHU
KOOpJIUHATaMH, (POPMYIIBI JJI BBIYUCIICHUS JVIMHBI BEKTOPA, YIJIa MEXITY
BEKTOPaMHU, PACCTOSHHS MEXKIY ABYMS TOUYKAMMU.

311.

Onpenenenue paguana, GopMyJibl IEpeBOAa IpaJyCHOI Mephl yIiia B paJilaHHYIO U
o0paTHO, oIpe/ieJieHle CHHYCa, KOCUHYCa, TAHT€HCa U KOTAHT'€HCa yTrila, OCHOBHbIE
(bOopMyIIbl TPUTOHOMETPHH, TOHATHUSI OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHUI.

312

. Onpenenenne YucaoBO GyHKITNU, CTOCOOBI 3aJJaHusI, TPOCTEHUIINE
npeoOpa3oBanus rpagukoB GyHKIMN, CBOWCTBA (PyHKIMH, 0OpaTHON (yHKLINH, €€
rpaduk, cI0kHON HYHKIMH, apudMETHIECCKUE Onepanuy HaJ G YHKIHSIMH,

3 13.

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

3 14.

Ornpezenenue Tena BpallleHUsl U MOBEPXHOCTH BPAILIEHUsI, ONIPEeIEIECHUS LUIUHIPA,
KOHYca, 11apa, cepbl, CBONCTBA FT€OMETPUUYECKUX TEl.




3 15. OcHoBbl Au(depeHIInaTbHOTO UCYUCICHUS

3 16. [onsatus o6bEMa reoMeTpUYECcKOro Tesa, (OpMyJIbl Al BBIYUCICHUS 00BEMOB
TEOMETPUUECKUX TeJl, IUIOMAIN OBEPXHOCTH F€OMETPHUECKOT0 Tella
317. OrnpezenieHne BEpOsSTHOCTH, ONPEACIICHUE CITyIaliHOW BEIMYUHBI U €€ (DYHKITUH

pacrpeeneHusi, ONpeIeICHIS] CYMMBI COOBITHIA, TPOU3BEICHUS COOBITHIA, yCTIOBHON
BEPOATHOCTH, (DOPMYIUPOBKU U (GOPMYJIIBI TEOPEM CIIOKEHUSI U YMHOKCHHS
BEPOSATHOCTEM, MATEMATUYECKOTO OKHUIAHUS U TUCTIEPCUH, JUCKPETHOM CIIydallHOM
BEJIMYMHBI U 3aKOHA €€ paclpeesICHHUs.

318. Crioco0b!I perieHnit ypaBHEHH 1 HEPABEHCTB
1.2 PacnpenesieHue oneHUBaHUs pPe3y/IbTAaTOB 00y4eHHs 110 BUIAM KOHTPOJISI
Kon v HanmeHOBaHME 311EMEHTa YMEHUH WY 3HAaHUH Buael atTecranun
Texymuii KOHTPOJIb [IpomexxyTouHas
aTTecTalus
YMeHue

VY 1 BemonuaTs apudmMeTnieckrie NeHCTBIS HAJl YHCTIaMH, OpOHTATIBHBIH JuddeperunpoBanHbIi
coyerass yYCTHbIE W MHCbMEHHbIE IPUEMbI; HAaXOAMTh OIIpOC; 3a4er
NpUOJIVDKEHHBIC 3HAYCHUS BCJIIMYMH W IOTPEIIHOCTH WHJIUBUAY AJIbHBIN (1 cemectp),
BEIYHCIICHUN (a0CONMIOTHAS U OTHOCUTENbHAS); CPABHUBATH orpoc. 9K3aMEH
YHCIIOBBIC BBIPAKEHUSL. [IpakTuueckas (2 cemectp)
VY 2 HaxoauTe 3Ha4YeHUs KOpHs, CTENEHH, Jiorapudma, pabora
TPUTOHOMETPUYECKUX BbIpaXeHUH Ha OCHOBE KonTtpons
OTIpEICIICHUS, UCTIOJIB3YSI npu HEOOXOJUMOCTH | CaMOCTOATEIBHON
WHCTPYMEHTAJIbHBIE CpEeICTBa; [OJIb30BaThcst | pabOTHI IO TeMaM

NpUOJIMKEHHOH OIICHKOH MPU NPAaKTHUECKUX pacueTax.

VY 3 BoInonHATh NpeoOpa3oBaHusi BIPAKECHHN, TPUMEHSIS
(opMynBl, CBSI3aHHBIE CO  CBOWCTBAMH  CTEICHEH,
JIOTapuQMOB, TPHTOHOMETPHUUESCKUX (PYHKIIHH.

Y 4 Boluucnare 3HaYeHHE QYHKOUH 10 33JaHHOMY
3HAYEHUIO apryMEHTa IPH Pa3IWYHbIX CIOCO0aX 3aJaHus
¢ynkumu. CtpouTh rpaduKd  M3YYEHHBIX  (QYHKIMM,
WTIOCTPUPOBATh MO TpauKy CBOMCTBA 3JIEMEHTAPHBIX
GyHKIMIA

VY 5 HaxoauTh Npou3BOAHBIE 3JIEMEHTAPHBIX (DYHKIIHUH.

¥ 6 Hcnonp3oBaTh MPOU3BOAHYIO [UISl U3YyYEHHs] CBOMCTB
(GYHKIMH ¥ TOCTpOeHUs! rpad)uKOB.

Y 7 llpuMeHATb TPOU3BOJAHYIO JUIA  IIPOBEACHMS
NpUOSTMKEHHBIX BBIUHCIICHUH, pemartp 3aJa4n
MPUKJIAJHOTO XapakTepa Ha HaXOKAEHWE HauOONbLIEro U
HaWMEHBIIErO 3HAYCHHUS.

Y 8 BpluucnaTh B NPOCTEUIIUX CiIydasX IUIOMAAd U
00BEMBI C HCITOJIF30BAHUEM ONPE/ISIIEHHOTO WHTeTpalia

Y 9 Pemars  panuoHAIbHEIE, MOKa3aTeNIbHbIE,
jorapu(@MHUYECKUE, TPUTOHOMETPUYECKHE  ypaBHEHUS,
cCBOIANIMECS K JMHEWHBIM M KBaJgpaTHBIM, a TaKxke
AHAJOTMYHbIE HEPABEHCTBA M CUCTEMBbI

Y 10 Pemarp mnpocredimme KOMOWHATOPHBIE 3a/adH
METOAOM IHepebopa, a TakKe C MHCHOJIb30BAaHUEM
W3BECTHBIX (POPMYIL.

Y 11 Pacno3HaBaTh Ha uepTexax M  MOAEIAX
MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH TpPEXMEPHBIC
00BEKTHI C MX ONMCAHUSIMU, H300payKEHHSIMU.

¥ 12 OnwucelBaTh B3aUMHOE pacHOJIOKEHHE NPSMBIX H
IJIOCKOCTEN B MPOCTPAHCTRE.




VY 13 H300paxarts OCHOBHbIE MHOTOTPAaHHUKH WU KPYTJIbIC
TeJa; BBIIOJHATH YEPTEXKH 1O YCIOBHAM 3anad. CTpouTh
MpOCTEHIINE ceUeHus Ky0a, MPU3MBbI, TUPAMUJIBI

V14 Pemare IUTaHUMETPUYECKME U MPOCTEHIIHE
CTEpEOMETPUYECKUE 3a1a4H Ha HaX0XJICHUE
IrE€OMETPUYECKUX BENUYMH (UIMH, YIJIOB, IUIOLIAJCH,
00beMOB

3Hanue

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 M HCCIEJOBAHUIO IPOLECCOB U
SIBJICHUH B ITPUPOJIC U OOLIECTBE.

3 2 3HaucHHWE MPAKTHKH W BOIPOCOB, BO3HUKAIOIINX B
caMoii MareMaTuke Juisi (OPMUPOBAHUS U Pa3BUTHUSA
MaTeMaTHYECKOH HAyKW, HWCTOPUIO Pa3BUTHS TOHITUS
qHca, CO3JIaHus MaTeMaTHYECKOTO aHanmza,
BO3HMKHOBCHUSA 1 pa3BUTUA T'COMCTPUMH.

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

3 4 BeposATHOCTHBIN XapaKTep pa3iIMYHBIX IPOLIECCOB
OKPY’KaoILEro MUpa.

3 5 OcHOBHbIE MaTEMaTHYECKUE TEPMUHBI U IMOHITHS,
(hopMyIBEI anreOpsl ¥ TEOMETPHH.

3 6 OmnpeneneHus: NCHCTBUTENBHOIO YUCa, aOCOJIOTHOM
51 OTHOCHUTEIILHOU MOIPEIIHOCTH NpUOTKEHUH;
MPAKTHYECKNE TPHEMBI BBIUYUCICHUN C TPUOIMKEHHBIMH
JTAaHHBIMHU.

3 7 OnpeneneHus KOpHS HATypaIbHOM CTEIICHU U3 YUCia U
CBOIicTBA  KOpHS, CTENEHH C  paIMOHAIBHBIMU
MOKa3zaTeIssIMH W ee  CBOWCTBa,  CTENEHH  C
):[eﬁCTBI/ITeJIBHBIMH IIOKa3aTejIsAMHU u (M) CBOﬁCTBa,
jorapuma dUHUcla, CBOHCTBAa JIOTAPU(PMOB, OCHOBHOE
JorapupMuIecKoe TOXJIECTBO, JeCSTUYIHBIC "
HaTypaJlbHbIE JIOTapu(MBL.

3 8 OCHOBHBIE MTOHSTHS CTEPEOMETPHH

3 9 Onmnpenenenuss U (QOpPMyJbl YHCIa TEPECTAHOBOK,
pasMelennii, coueranuii, Gopmynry 6mHoma HeioToHa.

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

3 11 OcHoBHBIE (GOPMYNIBI TPUTOHOMETPHUH, TOHSITHS
00paTHBIX TPUTOHOMETPUYECKHUX (DYHKIIHH.

3 12 Ompenenenne YMCIOBON PYHKIINHU, CIIOCOOBI 3aIaHUS,
mpocTeimme npeoOpazoBaHUs rpadukoB
¢dyHKkuuWi, cBolicTBa (yHKIMH, 0oOpaTHOW (yHKIWH, ee
rpaduK.

DpoHTATBHBIN
oT1poc;
VHIMBHTy AJTLHBIN
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
HEONpeAeNEHHOr0 HMHTETrpajla U €ro CBOWCTBA, (hOPMYIIBI

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




WHTETPUPOBAHUS, crocoOsbl BBIYUCIICHUS
HEOoNpeIeNéHHOTO MHTETpana, olIpesieNieHNe
OTIpENEeNICHHOTO UHTErpaa, €ro reOMETPHUECKUI CMBICT U
CBOICTBA, CHocoObI BBIYUCIICHUS iomaaei
KPUBOJIMHENHBIX Tpamneluuid ¢ MOMOIIbIO0 ONpeNeICHHOTO
UHTETpaa,, OIIpeieNIieHre HPON3BOTHOM, ee
reoMeTpuyeckuii ¥ (U3MYECKUH CMBICH, TpaBWia H
¢dopmynbl nuddepeHurpoBanns (QYHKIHH, ONpeAeTcHHe
BTOpPOM MIPOU3BOJIHOM,.

3 16 IlousTus 00pEMa TeOMETPUIECKOTO Tema, (GOpMYIIBI
JUTS. BBIYUCIICHUS 00BEMOB I€OMETPUYESCKUX TEJ, TLIOUIAIH
MOBEPXHOCTH FEOMETPUUYECKOTO Tea

3 17 Omnpenenenne BEpOATHOCTH, ONIPEIEICHNAE CITyIaiHOM
BEIMYMHBI U €€ (YHKUUHM paclpeaesieHus], OnpeaeNeHus
CYMMBI COOBITHI, TPOM3BEINCHUS COOBITHHA, YCIOBHOH
BEpPOATHOCTH, (QOPMYITHPOBKH ©  (GOPMYITBI TEOpEM
CJIO’KEHHUSI M YMHOXKEHHSI BEPOSITHOCTEH.

3 18 CnocoObl perieHuii 1 ypaBHEeHUH 1 HEpPAaBESHCTB




1.4. PacnpenesieHue TUIIOB OLEHOYHBIX CPEICTB MO 3JIeMEHTAM 3HAHMA M YMEHHM TeKYIIero KOHTPOJIsI

Coaepxxanue  y4yeOHOro THun KOHTPOJILHOIO 3a1aHUS

MaTepHaJa 1o nporpamMmme

YA YIYVI VI VI VI VI|IVIVIVIVIVIV/IYIY | 3|3 |3 |33 (3 (3]3

11234 |5|6|7|8|91j1}11 (1|12 3|4 |5|6]|7/|S8 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 ) 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 Tesa
Tema 10 Havana 5 |5 |5 5
MaTeMaTHYECKOro aHaJIn3a
Tema 11 UnTerpan u ero 5 5
IpUMEHEHHE
Tema 11 DnemenTs! TEOPUN 5 |5
BEPOSITHOCTH. DJIE€MEHTHI 5
MaTeMaTHYECKON CTAaTHCTHKH.
Tema 12 YpaBHeHus u 5
HEPaBEHCTBA.




1.5. Pacnpeneﬂefme THUIIOB OHCHOYHBLIX CPEACTB I10 3JIEMEHTaM 3HAHUH U yMeHI/Iﬁ KOHTPOJIMPYEMBIX Ha l'[pOMC)KyTO‘lHOﬁ arrecranmuu

Coaepxxanue  y4yeOHOro
MaTepHaJjia no nporpaMmme

YA

THIl KOHTPOJIBHOTO 3aIaHUA

[EEN

[

Y|Y|3(3[33]|3
1111213 4]|5
3| 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

DO

DL O

[EEN

Tema 4 IpsiMbie U TIIOCKOCTH
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Tema 9 MHOTrOrpaHHUKH U
KpyIJble Tena

Tema 10 Hauamna
MaTeEMaTUYECKOr0 aHaInu3a

Tema 11 UnTerpan u ero
IIPUMEHEHUE

Tema 11 DnemenTs! TEOPUN
BEPOATHOCTH. DJIEMEHTBI
MaTEMaTHYECKON CTATUCTUKH.

Tema 12 YpaBHeHus u
HEPABEHCTBA.




2. CIEHU®UKALIIUA OHEHOYHbBIX CPEJCTB

2.1Ha3nauenue

Cnenudukanyeil ycTaHABIMBAIOTCS TpeOOBaHUA K COACPKAHUIO U O(POPMIICHHUIO
BapHAHTOB OIICHOYHOT'O CPEJICTBA: MPAaKTHUECKast paboTa.

[IpakTrueckas paboTa mpeaHa3HA4YeHA I TEKYIIETO KOHTPOJS M OLEHKH 3HAHUW W
YMEHUH CTYIEHTOB IO IporpaMMe y4eOHOH IucuMIUMHBI «MaTeMmaTuka: aiaredpa WM Havaja
MaTeMaTU4YeCKOro aHajiu3a; reoMerpus 1o cnennanbHocTH: 38.02.01 DOkoHOMHMKa ©
OyxraiaTepckuil yuert (110 oTpacisim).

KOHTHHreHT aTTecTyeMbIX: CTYyIeHTHI |1 Kypca Ha 6a3e OCHOBHOTO 00IIero oopa3oBaHusl.

2.3 ®opma U ycIoBHUS aTTECTALMU: TEKYLIUH KOHTPOJIb MPOXOAMUT B BUIE BBHINOJIHEHUS
3a/laHuil IPaKTUYECKOM pabOThI

[TpoMexxyTOUHBIH KOHTPOJIb HpoBoauTCS B (opme auddepenupoBantoro 3adera (1
CeMecCTp) M 2K3aMeHa (2 ceMecTp) IO 3aBEepIICHHUIO OCBOCHMS y4yeOHOTO MaTepuayia y4eOHOMH
JUCIUILIAHBL, TTPH MOJIOKUTEIBHBIX Pe3yIbTaTax TEKYIIEro KOHTPOJIS.

2.4 BpeMsi BBITIOJTHCHHUS:

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

BCETO 3 gyac 0 MUH.

2.5. Pexomennyemas yiurepatypa Ui pa3paOOTKH OIICHOYHBIX CPEJICTB M MOATOTOBKH
00yJaroumxcs K aTTeCTaluu.

ObecnevyeHne TUCIMILUIMHBI YYeOHBIMHU H3JaHUSIMU

KuuroooecneueHHOCTH

Bubaunorpaguyeckoe onucanue u3IaHUA OcnoBHast/ Kon-8o
(aBTOp, 3ar712aBHE, BU/l, MECTO U 'O/ U3AHUS, | JONOJTHUTEILHAS K3, B 61 éﬂ DeKTPOHHBI
KOJI. CTP.) JAMTepaTypa . ‘| e pecypchl

CIIoI Y

boromornos, H. B.

Matemaruka : Yueouuk s CITO / Boromomos
H. B., Camoiinenko I1. W.-5-e u3z., nep. u gon- OCH. 3O6C KOpant
OnexTpoH. paH.-Mocksa : FOpaiit, 2021-401 ¢
(ITpoeccronanpHOE 0Opa3oBaHMe)

boromosos, H. B.

["eomeTpus : YueOHOe mocobue- s
CIIO / Boromosnos H. B.-DiekTpoH. naH. OCH O6C KOpant
Mocksa : FOpaiit, 2021-108 ¢
(ITpodeccuonanbHoe oOpa3oBaHue)

lboromoos, H. B.

Anrebpa 1 Hadasa aHaiu3a : YueOHoe mocobue .
/I CITO / boromomnoB H. B. — Mockga : ocH BC 10patt
N3patensctBo FOpaiit, 2019 .— 240 c.

lboromoos, H. B.

[IpakTHyecKue 3aHATHS 10 MATEMATHUKE B 2 Y.
Yacts | : yueOHOE TOCOOHE TSl MPUKIIATHOTO
ObakanaBpuata / H. B. boromonos. — 11-¢ u3n.,
nepepad. u gon. — Mocksa : 3naTenbeTBo
FOpaiit, 2019. — 326 c.

oIl DbC FOpaitt

=
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https://urait.ru/bcode/469433
https://urait.ru/bcode/469826
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366

lboromoros, H. B.
[[pakTHyeCcKre 3aHATHS 10 MATEMATUKE B 2 Y.

Yacts 2 : Yueonoe nmocodue s CITO / oI ObC FOpaiit
boromonor H. B. — 11-e u3na., nep. u qon .—

Mocksa : M3natenscTBo HOpaiit, 2019 .— 251 c.

bapaymikun, B. B. mon 3bC
Maremartuka. YueOHuk. B 2-x Tomax : B 2 Tomax ZNANIUM
Tom 1 : YueOnnk. MaTemaTuka. DJIeMEHTHI

BhICIICH MaTeMaTHKH. 1 / MOCKOBCKHI HHCTHTYT

PIEKTPOHHOU TeXHUKH-Mocksa : OO0

"KYPC", 2021-304 c.

(Cpennee npodeccrnoHaabHOE 00pa30BaHUE)

bapnymikus, B. B. o 96C
DJIEMEHTHI BBICIIICH MaTeMaTHKU. Y 4eOHHK. B 2- ZNANIUM

x Tomax : B 2 tomax Tom

2 : YueOHuk. MaTtematuka. DIeMEHTHI BhICIIECH
MareMaTuku. 2 / MOCKOBCKUN MHCTUTYT
BIEKTPOHHOU TexHuKH-Mocksa : OO0
"KYPC", 2021-368 c.

(Cpennee npodeccroHanbHOE 00pa30BaHUE)

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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https://www.biblio-online.ru/bcode/434367
http://znanium.com/catalog/document?id=372717
http://znanium.com/catalog/document?id=372717
http://znanium.com/catalog/document?id=363645
http://znanium.com/catalog/document?id=363645
http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

3. BAPUAHTBI OIEHOYHBIX CPEJCTB

3anamm AJIA IPOBEACHUS TEKYIIET0 KOHTPOJIA

Pa3znen Pa3BurHe NOHSATHS O YUHCJIE

IIpakTuyeckas padora «Pa3BuTHe MOHATHSA O YUCITE»

1 BapuanT
1. 3anumure 4KCIIO B CTAaHAAPTHOM BUJIE:
a)730000000; 6)0,0000025;
8)0,24 *1073; 1)75,2%10%,
2. [IpencraBbTe OOBIKHOBEHHYIO APOOb B BUJIE AECATUYHON NTEPUOINUECKON ApoOu:
13, 35
a) 15 ' 6) 111
3. Boeruucnure:
A BT A ] e
4, Haitaure conpsimEHHOE YUCI0 KOMIUIEKCHOMY YUCIY:
Z=4 +5i.
5. OOpartute YUCTbIE IEPUOAUYECKHE JECATUYHbIE JPOOU B OOBIKHOBEHHBIE:
a) 0,42); ©) 0,(513).
6.  OOparuTte cCMeUIaHHBIE IEPUOTUICCKUE IECATHIHBIE IPOOH B OOBIKHOBEHHBIE IPOOH:

a) 0,0(27); 6) 0,0(01).
7. danbl uncna  z1=- 1 +3 i, zo= 4 + 5i. Beuucnure:
a) MOJTyJIH YHUCel Z1 U Z2;
0) cyMMy 4ucCen Z1 | Z2;
B) Pa3HOCTh YHCEN Z1 U Z2;
T) IPOU3BEACHUE YUCeN Z1 U Z2.
8. IlocTpoiiTe KOMIJIEKCHBIE YUCIIa B KOOPJUHATHOMN TIOCKOCTH:
z1=-1+3i, 22=4 + 5i.
12,8:0,64+3,05:0,05

8g:1i—1
3 9

9. Haitnute 3nauenue 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 JECITUYHOMN MEPHOANYECKON APOOH:
3 95

a) 11’ 6) 333
3. Briuucnure:

2i° +i? 4% 4% + i,

12



4. Haiimute conpspkEHHOE YMCIIO KOMITJIEKCHOMY YHCITY:

z=4 -Ti.

5. O0paTuTe YUCThIE NEPUOUUECKUE JECATUYHBIE IPOOU B OOBIKHOBEHHBIE:
a) 0,(72); ©6) 0,(918).

6. OOpaTuTe CMEIaHHbIE TEPHOANYECKHE JeCATUYHbIE PoOU B OOBIKHOBEHHBIE JPOOU:
a) 0,3(6); ©) 0,11(6).

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

a) MOAYJIM YuCeN Z1 U Z2 ;

0) cyMMy 4ucen Z1 | Z2;

B) Pa3HOCTh YHCEN Z1 U Z2;

I) IPOU3BEACHUE YUCEN Z1 U Z2.

8. IlocTpoiiTe KOMIIJIEKCHBIE YMCIIa B KOOPAMHATHOM INIOCKOCTH:

z1=- 3+ 5i, 2= 4 -7i.

9. Haiimure 3HaueHue apoou: 2034:9-(539-7,39)

3,7 1
14 9 3
3agaHus banasr [Ipumeuanue
1,2,3,4 8 Kasxnprit mpaBuibHBIN 0TBET 1 Oamn
56,7 18 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
8,9 9 Kaxp1ii mpaBuiIbHBIN OTBET 3 Oaiia

Kpurepun oneHkn ¥ mkaja nepeoja 0aj1710B B 0TMETKH

OrmeTtka Yucao 6a1510B, HEOOX0TUMOE 115
MOJIy4eHHsI OTMETKH
« 5» (oTIHYHO) 33-35
« 4» (xoporio) 27— 32
« 3» (YIOBJIETBOPUTEIHHO) 18 — 26
« 2 « (HeYIOBIETBOPUTEIIHHO) Menee 18

Otgethl K padore «PazBuTHE NIOHATHS 0 YHCJIE»

3ananue Bapmuanr 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); 6) 0,(315). a) 0,(27); 6) 0,(285).
3 -2 -2
4 |7 —4_5j Z =4+7i




1)

14 19
5 a) —; 0) —. a) E; 0) %
33 33 11 37
3 1 11 7
6 a) —; 0) —. a) —; 0) — .
) 110 ) 990 ) 30 ) 60
a) |z,|=+10; |z,|=+41%; 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
z1=-1+3i
8
Z2=4 + 5i
2=4 -Ti
9 16,2 -147,6

Pazngen . KopHu, crenenu u jjorapupmsl

IIpakTnueckas padora «KopHu, creneHu u Jorapugmsbi»

Al. YpoctuTs BbIpa)K€HHE M HaWTH X!

10; 2) -1; 3)-10; 4)0.
A2.Haiinute KOpeHb YypaBHEHHUS
1) 11; 2)1; 3) -10;

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

log 2(3x +1) = 3

4) <.
3

A3. YkaxxnuTe IpoMeXyTOK, KOTOPOMY IIPUHAJIEKUT KOPEHb YPABHEHUS

logs (4—x)+logs2=1

D(-3-1)2)(0:2);3)[2,3;4) [48]
A4. Haiiue cymmy KopHeii ypasaenuss log, x* = log, (9x — 20)

1)-13; 2)-5 = 3)5;

4)9.

AS. Pemmre HepaBeHcTBO loga(4—2x) =1
1) (-050,51;2) (-0;2];3)[2; +00); 4) [ 0,5+ 0).
B1. Pemute HepaBeHcTBO logr(3x+2) = logz (x—1)

D(1;+0); 2)(-oo;—§ 1;3)[-1,5; —%]; 4) pelieHuit HeT.

B2. Pemnre HepasencTBo log, (6 —3%x) >-1

9

14




1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haiiiure 4MCIIO LENbIX OTPULATEIBHBIX PEIICHUNA HEPaBEHCTBA
lg(x+5) < 2-1Ig2
1)5; 2)4; 3) 10; 4) HA OJTHOTO.

2 BapHaHT
Al. Yopoctuth Belpakenne u Hatd x: Igx=1I1g12-1g3+ 2lg7 -1gl4

1) 14; 2) -1; 3)-10; 4)0.
A2 Haiinure xopeHb ypaBHeHusi 10Qs5(2x -4) =2
1) 11; 2)145; 3) -10; 4) 7.
3
A3. YKaxuTe IpoMeXyTOK, KOTOPOMY MTPHHAJIIC)KUAT KOPSHb YPaBHECHUS
logoa (5—2x)—logosa2=1
1) (-0;-2);2) [-2;11:3) [ 1,25 4) (25 +o0).
A4. Haiinute cymmy KopHeil ypaBHenus 1g (4x—3) =21gx
1)-2; 2) 4, 3) -4; 4) 2.
AS5. Pemure HepaBerctBo 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) pereHuii HeT.
B2. Pemure Hepasenctso log, (1-1,4x) <-1
3
10 .. PR :
C. Haiinute umcno uensix pemieHuid  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HU OJHOTO.
Kpurepuu onieHKH padoThl
3agaHus banmnel [Ipumeuanue
Al —-AS 5 Kaxapiii mpaBuiIbHBIN 0TBET 1 Gann
B1 B2 4 Kasxnip1it mpaBuIbHBIN OTBET 2 Oayuia
C 3 Kaxapiii mpaBuIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 12 6as/10B

IIkana nepeBoaa 0a/1J10B B OTMETKH

OT1merka Yucso 6a/510B, He0OOX0AUMOE /1JIsl OJYYeHHSA OTMETKH
« 5» (oTM4HO) 12-11
« 4» (xopormio) 10-9
« 3» (YIOBJICTBOPHUTEIHLHO) 8-7
« 2 « (HEeYTOBJIETBOPHUTEIHHO) MeHee 7
OTBeThI
1 Bapuant 2 Bapuant
Al 1110 1) 14

15




A |4 % 2) 14,5

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

A4 | x1 =4; x2 =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 |FECL206) re(m-1)E)

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

Pa3zgen IlpsiMbie U IJIOCKOCTH B POCTPAHCTBE
HpaKTI/I‘leCRaH paﬁoTa «HpﬂMble H IIJIOCKOCTH B IIPOCTPAHCTBEY.

1 BapuanT

Yposens A.
1.Hanucats 0603HaueHue NpsSMBIX.
2.Hanucare 06003HaYeHHE OTPE3KOB.
3.Hamwucars 0003HaueHUE yTIIOB.
4.Hanucate 0003Hau€HHE IIOCKOCTEH.
5.CKOIBKO TUIOCKOCTEH MOKHO MPOBECTH YePe3 OJHY MPAMYI0?
6.CKOJIBKO IUIOCKOCTEW MOKHO IIPOBECTH YEPE3 JIBE NAapaAJUICIbHBIE IIPSIMbIE?
7.CKOJBKO TJIOCKOCTEM MOXKHO IMPOBECTH Yepe3 JIBE MEePECEKAIONINecs MpsMbIe?
8. CKOJIBKO IJIOCKOCTEN MOYKHO ITPOBECTH YEPE3 JBE CKPELIMBAIOIIUECS NPAMBIE?
9. Ilpsimble a ¥ 6 MapayuIeTbHBI NMPSMOH ¢. Kak pacmonokeHsl Mexay co0oi npsiMbie a U 67
10./IBe miockocTH nmapasiesnbHbl 01HON mpsiMoil. [TapanenbHbl 11 OHU MEXTy COO0M?
11.IImockoctb o || B, o X y= a, X y= 6. UTO MOXKHO CKa3aTh O NPSMBIX d U 67

12.V TtpeyronpHuka ocHoBaHuE paBHO 18 cM. UeMy paBHa CpeJHss JIMHUS TPEyroJbHUKA?

13.CropoHbl OCHOBaHUS Tpamnenuu paBHbl 12cM 1 7cM. UeMy paBHa cpeHss JIMHUS Tparneuun?

14.Y n1aHHOrO 4eTBIPEXYTOJIbHUKA IPOTUBOIIOJIOKHBIE CTOPOHBI PaBHBI U NIAPaJICIbHBI.
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 s npsmeie KM u PT
nepecekarbesa? OTBET 00OCHOBATH.

16. CxemaTuyHO M300pa3uTh IJIIOCKOCTh @ B BUJE Mapajuienorpamma. BHe ee noctpouth
otpe3ok AB, He MapayienbHbId eil. Yepes koHIbI oTpe3ka AB u ero cepenvnny M npoBecTtu
napauleJIbHbIE IPSIMBIE, MEPECEKAIOLINE INIOCKOCTh « B TOUKax A1, B1 u M1. Haiitu nnuny
orpeska MM |, eciiu AA41= 13 M, BB1=T7 m.

Yposens C.

17. I[aHBI ABC MapaJUICIIBHBIC INNIOCKOCTH U HE JICXKAIllasd MCEKAY HHUMHU TOYKaA P. HBC
IpAMbIE, IPOXOIAIINE Yepe3 TOUYKY P MepecekaroT ONIMKHIOI K TOuke P IIOCKOCTh B
TOYKaAXx A]_ I/IAZ, a JAaJIBHKOIO B TOYKax B]_ I/IBZ COOTBETCTBCHHO. HaﬁHHTe NJINHY OTpPE3Ka
BiB> ,ecmu A1A2=6cm u PA1: A1B1=3: 2.
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IIpakTnyeckas padora «IIpssMble U VIOCKOCTH B IPOCTPAHCTBEY.

2 BapHaHT
YpoBens A.
1.Hamucats 0603HaueHne IMIIOCKOCTEH.
2.Hanmcate 0003HaYeHHE MPSIMBIX.
3.Hammcarp 06003HaueHNE YTIIOB.
4.Ha3zoBuTe OCHOBHBIC (DUTYpPHI B MPOCTPAHCTBE.
5.CKOJIBKO TIJIOCKOCTEH MOKHO MPOBECTH Yepe3 TP TOUKHU?
6.Morytr nu mpsiMas U TUIOCKOCTh MMETh JBE OOIIUE TOYKHU?
7.CKOJIBKO TIJIOCKOCTEH MOKHO TMPOBECTH Yepe3 MPSIMYI0 W HE JIeKAIIyl0 Ha HEW TOUKy?
8. CKOJIbKO MOXKET OBITH OOLIMX TOYEK y MPSMOW M IJIOCKOCTH?
9. Bcerna nu uyepe3 ABe mNapajuleNibHbIE MPSIMbIE MOXHO MPOBECTH ILIOCKOCTH?
10.BepHo 1M, 9TO IUIOCKOCTH MapajljIeNIbHbI, €CIM IpsMas, JieXkallas B OJHOM IUIOCKOCTH,
napajiejabHa JAPYyrod IUOCKOCTH??
11.IInmockocts o || B, mpsAMas M JIEKAT B IUIOCKOCTH o. BepHo mm, 4yTOo mpsMas m
napajuienibHa Iockoctu f?
12.¥ TpeyronpHuka ocHoBaHue paBHO 10 cM. Uemy paBHa cpeiHsis IMHUS TPEYroJibHUKA?
13.Ctoponbl 0OCHOBaHUs Tpaneuu paBHbl 13cm u 4cM. UeMy paBHa cpeliHsAsl JIMHUS Tpaneuun?
14.BepHo 1, 4YTO €CAM JIBE CTOPOHBI TPEYTrOJIbHUKA MHapajuleidbHbl IJIOCKOCTH O, TO U TPEThS
CTOpPOHA TPEYTOJbHUKA MapaielbHa IMI0CKOCTH 0.7

Yposens B.

15. Ilpsmbie EN u KM He nexar B omHo# muiockoctu. Moryt nu npsimeie EM u NK
nepecekatbesi OTBET 0OOCHOBATb.

16. CxemaTuyHO M300pa3UTh INIOCKOCTh ¢ B BUJE NapaienorpaMMa. Bue ee moctpoutsb
otrpe3ok AB, He mnapamuienbHbIi eil. Yepes koH1bI oTpe3ka AB u ero cepenuny M nposectu
napaselbHble IpsMble, MEepeceKarolIe IIOCKOCTh @ B TOuKax A1, B1 u M1. Haiitu nnuny
orpeska MM |, eciiu A41=3 M, BB1=17 m.

Yposens C.

17. ﬂaHBI ABC MAapaJUICIIBHBIC INNIOCKOCTH W HC JICKalllasd MCXKAY HUMHU TOYKa P. HBe
IpsAMBIE, NPOXOMAANINE YEPe3 TOUKY P MepeceKaroT ONMKHIOW K TOYKe P IUIOCKOCTH B
TOYKax A]_ I/IAZ, a JAJIBHKOKO B TOYKax Bl I/IBZ COOTBCTCTBECHHO. HaﬁHHTe AJIMHY OTpPE3Ka
B1B> ,eciu A1A2 =10cm u PA1: A1B1=2: 3.

Kpurtepuu onenkn padoThl

3amanus Bamnel [Tpumeuanue
1-14 14 Kaxaplii npaBuiIbHBIN OTBET | Gann
15-16 4 Kaxxapiii mpaBuiibHBIN oTBET 2 Oasuia
17 3 Kaxapiii mpaBuIIbHBIN OTBET 3 Oamia

MaxkcumanbHbli 0ann 3a padoty — 21 6as

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OtMmeTka Yucsio 6a,1510B, HE0OX0AUMOE 1JIs NOJIYYeHHUsI OTMETKHU
« 5» (oTIM4HO) 21-20
« 4» (xopoio) 19-17
« 3» (YAOBIETBOPUTEIHHO) 16 - 15
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‘ « 2 « (HeyIOBIIETBOPUTEIHHO) ‘

menee 15

OTtBeThI K paﬁoTe «HpHMLIe U IIJIOCKOCTH B IIPOCTPAHCTBE.

1 Bapuanr 2 Bapuanr
1 AB, a,b a, B, (4BQC),..
2 AB, CD,.. AB,ab
3 /ABC, 20, 0,1, ZABC, 2 0,a,l1,
4 a, B, (ABC),.. TOYKA, IpsiMasi, TNIOCKOCTh
&) HUCKOJIBKO OJIHY
6 OJIHY HET
7 OJIHY OJIHY
8 HHU OJIHOH OJIHY, MHOT'O, HU OJHOMI
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 ckpemuaercs ¢ PT EM cxpenuBaercs ¢ NK
16 10 cMm 10 c™m
17 10 c™m 25 cMm

Pazgen KomOuHaTopuka

IIpakTnyeckas padora «KomOnHaTOpuKay.

1 Bapuanrt

1.CkoapKUMH crI0cO0aMU MOYKHO COCTABUTh PACIICaHUE OJHOTO YUE€OHOTO JTHS U3 5 pa3IHIHBIX
ypokos? 1) 30 2) 100 3) 120 4) 5

2. B 9«b» knacce 32 yuamuxcs. CKOTbKHUMH CITIOCOOaMH MOXHO c(hOpMUPOBATh KOMaHAy U3 4
YeJIOBEK JJIsl y4acTHsl B MaTEMaTUUYECKON ouMnuajie?

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

3. CKOJIBKO CYHIECTBYET PA3IMYHbBIX JIBY3HAUHBIX YHUCEI, B 3AIMCH KOTOPBIX MOXKHO
UCToNB30BaTh UGPHI 1, 2, 3,4, 5, 6, ecnu iudphl B YUClie JOKHBI OBITh PA3TUYHBIMU?

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

5. Pemnth OTHOCHUTENBHO N ypaBHeHUE: Phr2 /Pn=12 1)8 2)9 3)7 4)2

6. bpocatot Tpu MoHeThl. KakoBa BEpOSITHOCTh TOT0, UTO BBINAAYT JBa OpJia U OJIHA peliKa’?
1)0,1 2) 0,5 3) 0,125 4) 0,625

7. B neHexxHO-BeleBoii totepee Ha 1000000 61neToB passirpeisaercs 1200 Bemesbix 1 800

JEHEKHBIX BhIUTphILIEil. KakoBa BEpOSITHOCT 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 IIOMUIOPEBI, OI'YpUbI, JYK. Ckonbpko Pa3IUYHBIX CaJIaTOB MOKHO IIPUTI'OTOBUTH, €CJINU

B KaXJIbIi canaT JOJIKHO BXOJUTh 2 Pa3IMUHbIX BHJ1a OBOILIECH?
1)32)6 3)24)1

3. CKOJIBKHUMHU criocodaMu u3 9 y‘le6HHX npeaAMETOB MOXKHO COCTABUTDL PpaCIIMCaHUC y‘IC6HOFO
JHs U3 6 Pa3JINIHBIX YPOKOB.

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

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

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

6. bpocatot 1Ba urpajibHbIX Kyouka. KakoBa BEposSITHOCTb TOT0, YTO BbINAIYT JIBE YETHBIE
ups1?
1) 0,25 2)0,0625 3) 0,5 4) 0,125

7". B KOp3UHE NeXaT TPHOBI, cpean KOTophIX 10% Genbix 1 40% peokux. KakoBa BepOsSTHOCTS
TOTO, YTO BBHIOPAHHBIN rpu0 OeNblii WK PHIKUI?

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

Kpurepun onenku

OrMeTKa 3» «by» «S»
| vacTe 4 3amanus 4 3amanus 4 3amanus
Il gacte 1 3amanue 2 3agaHus

*
3a BEpHO BBINIOJIHEHHOE 33/IaHUE 7 YYEHUK I0Jy4aeT
JOTIOTHUTENIbHYIO OTMETKY

OTBeTbI
Bapmuanr 1
Ne 3ananus 1 2 3 4 5 6 7
Ne orBera 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
HpaKTI/I‘leCKaﬂ paﬁoTa «KOOp}II/IHaTbI n BeKTopLI».

1 BapuanT
YpoBensb A.
3anoqHUTE NPOMYCKH.
1. BekTopoM Ha IJI0CKOCTH Ha3bIBAETCH ...

2. Bekrop u3o0paxaercs ...

3. Moaynem BeKTOpa Ha3bIBaeTcs ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3bIBAKOTCS IPOTUBOIIOJIOKHO HAIIPABICHHBIMH, €CIIH ...
5. Ilpu yMHOXEHUM BEKTOPA HA YUCJIO ...

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

7.HyneBoil 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} m—={1;4; -3} HaﬁnHTe‘—;_ —>‘.
c 2 c

10.{anbr Touku A (0;0;2) uB (1;1;-2). Ha ocu OV naiimute Touky M ( 0; y; 0),
paBHOyAanéHHy0 OT To4yek A u B. Touka O — Hauano koopaAuHAT.
Yposens C.

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

2 BapuaHT

Yposens A.

3anoyiHUTE NPOMYCKH.
1. BekTopoM B pOCTPAHCTBE HA3bIBACTCA ...

2. BexTop ob6o3Hauaercs ...

3. JInuHOM BEeKTOpa HAa3bIBAETCH ...

4. ]IBa BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HANPABICHHBIMH, €CIH ...
5. J11st Toro, 4ToOBI CIOXKUTH JABAa BEKTOPA, HYXKHO ...

6. HyneBpIM BEKTOPOM HA3bIBAETCH ...

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

Yposens B.
8.HaiimuTe KoopAWHATHI BEKTOpa —eci C(6;3;-2) u D(2;4;-5).

9.J1aHbI BEKTOPHI — {5; —1; 2} u > {3;2; —4} HaﬁnHTe‘—:r_ —;‘
o a 2

10. Tausr Touku A (0;-2;0) uB(1;2;-1). Ha ocu OZ maiinure touky M ( 0; 0; z),
paBHOy#anéHHyl0  oT Touek A u B. Touka O — Hayano KoopauHarT.
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11. SIBnsroTCS 1M BEKTOPBI E u

o

Yposens C.

oy [OTTUHEAPHBIMU ecnn C(5;-1;3) \M(2;-2:4), A(13-2:3)m

B(-5;-4;5)?
Kpurtepun oueHku
3anaHus basbl [Tpumeuanue
1-7 7 Kasx b1t npaBuibHBIN OTBET 1 Gamn
8-10 6 Kaxiplii mpaBUiIbHBIN 0TBEeT 2 Gasia
11 3 Kasxip1it mpaBuIbHBIN OTBET 3 Oaya

MakcumanbHbIi 0amt 3a padotry — 16 06asjioB

Ikana nepeBoaa 0a/1Ji0B B OTMETKH

OTMeTKa Ymucsi0 62/10B, HEOOX0AMMOE 11l TOJYYEHHUS] OTMETKHU
« 5» (oTIIM4HO) 16 - 15
« 4y (xoporo) 14-13
« 3» (YIOBJIETBOPUTEIHHO) 12-10
« 2 « (Hey1OBJICTBOPUTEIHHO) menee 10
OTBeTbI
1 Bapuant 2 Bapuanr

1 HaIIpaBJIECHHBIN OTPE30K HaIIPaBJICHHBIN OTPE30K

2 a,— a,—

3 JUTMHA BEKTOPa JUTHHA OTpe3Ka

4 KOJUTMHEApHbI U UX HAampaBJCHHs He WX HaIllpaBJICHUS COBMAIAIOT

COBIIAJIAIOT
5 | Ha3TO YHCIO YMHOKAKOTCS KOOD/IHATEI CJIOKUTB VX KOOPIUHATEI
BEKTOpa
5 OHU COHAIPABJICHBI M UX JUINHBI BEKTOp, Y KOTOPOTO HA4ajIo M KOHEI]
paBHBI COBIAJAIOT
7 Tr000My OHH JISKAT Ha TapaJIeTbHBIX WIIH Ha OTHOM
IpsIMOI

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

9 |2b-c ={5;—2;—1},‘2b —d=v30 a —2b ={—1;—5;1o},‘ a - 2b‘=\/126

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

11 HE KOJUIMHEApHbI KOJIJTMHEAPHBI

Pa3zgen OcCHOBBI TPHTOHOMETPHUH

IIpakTHyeckass padora «OCHOBbI TPUTOHOMETPHUM.
1 BapuanT

A1l. Beruucnure: sin 30°
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1)0,5; 2) 1; 3)£; 4)£.
2 2
A2. Ha kakoM u3 ueprexei n300paxén rpaduk QyHKIUU y = cos(x + E)
. - At A N A RN N,
o —351[\ ud —25:{/—1{ —1511\ ki —US:{/U n] 'n\ ko1 :I/ZJ: z ‘Jl\ 3 ::/J ( I —7‘\\2511)‘{ i ﬂ\im U/ " ln\ﬂj{ T 3“\{ at
)4 V- )4 Vv
Puc 1 Puc 2
AN A I\ / N \\ ; \ B
i —3ln \n\Zy n -1 \{L—Oy ofn \kI}/Zn 2k KS}/ ﬂ&“/‘ ax 1[\7[/(-01[ U\{ﬂ){lx M\ﬂj{zﬂ 4

Puc 3 Puc 4

A3.Haiinute 3HaueHue Beipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

1)4; 2) -4, 3)6; 4) 42
A 4. YrpocTute, HCIIONIB3Ys ((OPMYIIbI TPUBEICHHUSL: cos(m-a)-COS(2m-a1)+C0Ss%a
1) 2cos?a;  2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpaduk dyHkmmum y = 3sinX U yKaXHUTE 00JIACTh OMpeaeNICHUs
U 00nacTh 3HauYEHUH (YHKIMH.
A6. Onpenienute 3HaK BeIpaskeHus: Sin110°-cos 110°

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

B. [Ilo 3aganHOMY 3Ha4Y€HHUIO TPUTOHOMETPUUYECKON PYHKIIMU, HAliAUTE 3HaUCHHE
. Vs
ctg o, ecim SIn 0=0,8 u 5 <a<m.

C. Jlokaxute TOXKIECTBO:

2sin® «
tgo - (cos® ¢ —sin?® &)

= 1920

2 BapHaHT

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

11
A2. Ha KakoM 13 yepTekeil n300paksH rpaduk gynximn y = COS(X — E)

=2

o+

A N N N,
\ \ \ \ , LA N RN A N
n 3|50 2 —25:1/—11 -1f5m a —US‘J‘[/D 0.fn ko1 n/in 2.pn It 2 11/ -”( —=pn 7“\\25“_/'( “ip= 7""\{5“}/ opm 1“\"_}( Z.pm 3“\{
J )’ )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 BeipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2) — 4, 3)6; 4) 42
A 4. YrpocTtute, UCTIONIb3ys (OPMYIIbI IPUBEICHUS: sin (n-u)-cos(% - o)+Cos%a
1) 2cos?a;  2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpaduk dyHkumu y = 1+ COSX U yKaXUTe O00JacTh OMpENeTIeHUs M

MHOXKECTBO 3HAYEHUH (YHKIHH.
A6. Onpenenure 3HaK BbipaxkeHus: Sin100°- cos 100°.

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

B. [Ilo 3aganHOMY 3HaU€HUIO TPUTOHOMETPUUECKON (PYHKIIMH, HaliAuTe 3HaYeHue g a,

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

C. Jokaxure TOXOCCTBO:

2cos’ o -tgor
sin® ¢ — cos® «

= - tg2a

Kpurepun onenku

3anaHus ‘ bael ‘ [Ipumeyanue |
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Al - A6 6 Kaxaplii npaBriIbHBIN OTBET 1 Gayn
B 2 Kasxp1it mpaBuIbHBIN OTBET 2 Oasuia
C 3 Kaxplii mpaBHIIbHBIN OTBET 3 Oaa

MaxkcumanbsHbii 6ami 3a padoty — 11 06aJsuioB

IIxkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucs10 62/10B, HEOOX0AMMOE 11l TOJYYEHHUS] OTMETKH
« 5» (0TAMYHO) 11-10
« 4» (xoporio) 9-8
« 3» (YIOBJIETBOPUTEIIHHO) 7-6
« 2 « (HEYJOBJIETBOPUTEIBHO) MeHee 6
OTtBeTnl
1 Bapuant 2 Bapuant
1) 0,5
Al ) 3) é
2
A2 | puc4 puc 2
A3 |14 3)6
A4 |30 2)1
A5 lye[-3;3] ve[0; 2]
Ab
3 B
4 4
Hcnonb3yem dhopMyIibl TBOHHOTO yria Hcnonb3yem GopMyIibl IBOMHOTO yria

Pazgen ®@yHkuum u rpapuxku

IIpakTnueckas padora «OPyHKUUM U TPAPUKI».

1 BapuanT
Al. Kako# u3 rpagukoB, n300pakeHHbIX Ha pucyHkax 1) —4) 3amgaer QyHKIMN

A) 1). B) 2). B) 3). T) 4).
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A2. Haiingute o0nacth onpeaeneHust GyHKIun Y = V/4X—1

1
A) X>2; b) x <2; B)XZZ;F) x <2.
A3.Tlo  rpadpuxy  ¢ynkmum Y = f(X) 7
YKaXKHUTE 5
a) o0macTh onpeaeseHus: GyHKIUU; TR
0) Hynu GQyHKIUY; N a \
B) IPOMEXKYTKH  TIOCTOSIHHOTO  3HaKa / \
GyHKIUY; 4 B8/ 1 1 2 3 N3
I) TOYUKH MaKCUMymMa ¥ MHHHAMYyMa
GyHKIUY; -
1) IPOMEXYTKH MOHOTOHHOCTH; 5
€) HauOoJbIee u HauMEHbIIIee

3HaYeHHUA (DYHKIHH;

) 00J1aCTh 3HAUCHUN (HYHKIUU.
A4.Cpenu 3a1aHHBIX QYHKIUN YKOKHUTE
4ETHBIE .

1) y=2x% 2) y=vx; 3)y=5x;

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

2Xx+1

B. Haiigure oGmacts onpeneneHust QyHKIA y = XD
X(X—

C. TToctpoiite rpadguk QyHKIME Y = X> — 4X +3 ¥ yKa)KHTe ee CBONHCTBA.

2 BapuaHT
Al. Kakoii u3 rpadukoB, n300pakeHHBIX Ha pucyHKax 1) —4), 3agaet QyHKIH0?

A)l). b) 2). B) 3). I) 4).
1
A2. HaliguTe 001acTh onpeaencHus KUK Y =
p dyn 5o
A) x>3; b) x<3; B) x>3; I x<1/3.
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. ITo rpaduky pyukuuu y = f(X) ykaxwure: T
a) o0nacTh onpeneneHus pyHKIUY; 5
0) HynM PYHKITUU; 4
B) IPOMEXYTKU IOCTOSHHOI'O 3HaKa 13
byHKINH; 2
') TOYKM MAKCUMyMa U MHHUMYyMa ~N - /\/
byHiLmm; EEICEEVEEDEEE
1) IPOMEXYTKH MOHOTOHHOCTH; J
€) HanOoJIbIIIee M HAMMEHBITICE _i
3Ha4YeHUs! (PYHKIIUH; |
) 001acTh 3HaYCHUHN (QYHKIIUH.
A4. Cpenu 3a1aHHBIX QYHKIUH YKKUTE HEUYETHBIC.
1) y=2x% 2) y=§; 3) y=5x.
X
A) 1) u 3); b) 2); B) 2) u 3); I 3).
2
B. Haiigure oGmacts onpenenenus QyHKIUA Y = 2+ X .
X(x —5)
C. IToctpoiite rpaduk pyHKIMKH Y = X2 — 2X + 1 U yKaKuTe ee CBOICTBA.
Kpurepum ouenkn
3agaHus bannel [Ipumeuanue
Al - A4 10 Kasx b1t npaBuibHBIN oTBEeT 1 Gamn
B 2 Kasxnip1it mpaBuIbHBIN OTBET 2 Oayuia
C 3 Kaxapiii mpaBuIbHBIN OTBET 3 Oamia
MakcumanbHbli 6ai 3a paboty — 15 6aji0B
IIkana nepeBoaa 0aJ1J10B B OTMETKH
OtMmerka Yucso 6a/510B, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU
« 5» (oTIM4HO) 15-14
«4» (xopomio) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEeYJOBJIETBOPUTENIBHO) menee 10
OTtBeTbl
1 Bapuanr 2 BapuaHnr
Al |B)3 A)l
b) x<
A2 |B)x> % ) 3
a) xe[-3;5]; 6)-2; 4; B) y > 0 pn a) xe[-3;4];6)-2; 1;8) y> 0 nipu
xe(-2:4);y<0mpu xe[-3;2)u(4;5]; | xe[-3;-2)u(L;4]; y<0mpu xe(-2;1);
A3 | Dxmax =0,2; Xmin=1; 1) d T npn I)Xmax = 2, Xmin = - 1; 1) ¢ T mpu
xe[-30]uL2]; p { npu xe[-12]u[3;4]; ¢ ¥ npu
xe[01]u[2;5]; xe[-3-1]u[2;3];
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€) Vuau6 = 6; Y naum = - 1; €) Yuans = 25 Y naum = - 3;
x) ye[-1;6]; 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;+x]; 3) pynxius 1)xe R; 2) ye[-0;+w]; 3) hynxuus
obmero Buaa; 4) y > 0 mpu obmero Buaa; 4) y > 0 mpu BCeX X KpoMme
C | xe(-2)uB+x);y<0mnpn 1;5) ¢ T npu xell;+o0);
xe(3);5) d T npu xe[2;+0); ¢ d L mpu xe(-oo;1];
~LHpI/I Xe(—oo;Z];

Pasnen MHOrorpanHMKM M KpyrJble TeJja

1 BapuanT
Yposens A.

Al. Kakoii He MOXeT ObITh TTpu3Ma’?

A. Ilpsimoit; b. Haknonnoii;  B. IIpaBuiibHOM; I'. Yceuennoi.
A2. Kakas Qopmyrna ucmnonb3dyercs [Uisl BBIUMCICHHS OObeMa Mpu3Mbl, rae R — pamuyc
ocHoBauus, H — BricoTa:

A.%SOCHH; B. 7R?H ; B.S, H: F.%H(S+Sl+ ssl).
A3. Ha3zoBure, kakas purypa He gBJII€TCS NIPABUIBHBIM MHOIOIPAaHHUKOM.

A. Ky6; b. Jonexasap; B. Oxkrasap; I'. ITapannenenumnen.
A4. Pebpo ky0Oa paBHO 2 cM. Berancnure cymmy IinH Beex pedep kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. ITnomane rpanu Kyba pasHa 16 cm” . Berauciure ero oobem.

A. 24 cm’; B.48 cm’; B.56cMm’; I.64cm’.

A6. CymiecTByeT JM MpHU3Ma, Y KOTOPOH TONBKO OJHO OOKOBOE pedpo MepreHIUKYISIPHO
OCHOBAaHHUIO?

A. Jla; b. Her.

Yposens B.

B7. U3 Bepmmubl B kBagpata ABCD co cropoHOit 6 CM K €ro IJIOCKOCTH MPOBEAEH
nepnenaukynap BK. Haiigute o0vém mupamuasl, ecnin AK =10 cwm.
B8. OcHOBaHMEM TNPHU3MBI SBIAETCS MPAMOYTONBHBIA TPEYTOTBHHK C OCTphIM yraom 60° u
KaTeToM,  HIpWIeXalluM K 3TOMY YIiy, paBHbIM 9 cMm. Beicora mnpusmsl paBHa 10 cm.
Haiinure:
a) 00bEM TPHU3MBI;
0) TuIomaAb MOJIHOM MOBEPXHOCTU MPHU3MBI.

Yposens C.

C9. Haiinure 00beM MHOTOTpaHHUKA, H300paKEHHOT'O HA PUCYHKE
(Bce IBYrpaHHBIC YTJIbI MHOTOTPAHHUKA MPSMBIE).
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2 BapHaHT

YpoBens A.
Al. [IpsMoyroapHbIi Napajuieaenunes — 3T0
A. Tlupamupa; b. Ilpusma; B. Oxrasap; I'. Terpasap.
A2. O6bem nupamusl onpezesnsercs no popmye, rae S, , - IUIOMAAbL OCHOBaHUsA, H — BeicoTa
R — pamuyc.
1 1 2
A. =S, H; b. —2R“H ; B. S, H; I —72R“H .
3 3 3
A3. Anodema — 310
A. O6pa3zyromas nuiauHApa; b, Beicora koHyca; B. Bricota 60k0BO# rpaHu

nupamuasl; . Beicota yceueHHOTo KOHyca.

Ad4. N3mepenus npsIMOYTOJIBHOTO TapajuieienuIeia paBHbI 2 ¢M, 3 ¢M 1 5 cM. Beruncnute ero

00BEM.
A. 30 cm3; B.15cm? :

B.ZOCMZ; [.25cm°.

AS. PeOpo kyba paBHO 2 cM. Beruncnute miomaab NOBEpXHOCTH KyOa.

A. 12cem?; B.24 cm?; B.16 cm?; [.18 cm?.
A6. CymectByet jau npusMa, umeromas 20 pedep?
A. Jla; b. Her.
Yposens B.
B7. OcHoBanue mpsMON NpPU3MBI - MPSIMOYTOJIBHBIA TPEYrOJBHUK C KaTreToM S5 CM U

runoteny3oi 13 cm. Beicota mpusmsl paBHa 10 cMm. Haiiaure o0bEM mpu3MBL

B8. B nmpaBuibHON 4YeTHIPEXYTOJIbHOW NUpaMuje OOKOBBbIE TI'pPaHU HAKJIOHEHBI K
IOCKOCTH ocHoBaHMs moj yriom 30°, a ocrHoBamme paBHO 6 cM. Haiimure:

a) 00bEM MHpPaMUJIBL;

0) rionaib MOJHOW MOBEPXHOCTH NMHUPAMUJBI. '

Ypogenn C.

C9. Haiinute 06b€M MHOTOTrpaHHUKA, U300paKEHHOTO Ha PUCYHKE

(Bce IByrpaHHBIE YTJbl IPSIMBIE).

2

Kpurepum oueHku

3agaHus bannel [Ipumeuanue
Al - A6 6 Kaxxapiii npaBuiIbHbIN oTBET 1 Gain
B7,B8,C9 9 Kaxapiii mpaBuIIbHBIN OTBET 3 Oasuia

MakcumanbHbIi 0ast 3a padoty — 15 6anasioB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

OT1merka Yucso 6a/510B, He0OOX0AUMOE /1JIsl OJYYeHHSA OTMETKH
« 5» (oTIM4HO) 15-14
« 4y (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEYJOBJICTBOPUTEIBHO) meHee 10
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OTBeThI

1 Bapuanr 2 Bapuanr

Al

A2

A3

o W | o

A4

AS

oo |1 |w [+

A6 0

B7 300 cm®

B8 3 cm3;6)1714/3 +270 em; V3 e, 6) 24+/3 + 36 cmZ;

)

Pasznea Havyajna MmaTeMaTnueckoro aHaJm3a

IIpakTnueckas padora
1 BapuanT
Yposens A.
Al. Haiinure f *(4), econ f(x) = 4/x - 5.
1) 3; 2)2; 3) -1; 4)1.
A2. Ykaxute npousBoaHyo Gynkuuu g(X)=x’ +CoSX.
3 3

1) 2x+sin x; 2) 2x-sinx;  3) X?+sin X; 4) X?—sinx.
A3. YpaBHeHMe KacaTeabHOM K rpaduky QyHKIUU Y= _4 B TOYKE ¢ abCIUCccoi xo = -3
+
UMeeT BUJL:
1) y=7x+13; 2) y=7x+15;  3) y=—7x+15; 4) y=—7x+13.

A4. Teno ABMXeTCS MO MPSIMOM Tak, 4TO paccTosHUE S (B METpax) OT HEro A0 TOUYKU B sToit
NpsAMOi M3MeHsieTcs Mo 3akoHy S(t)=3t* —12t+7 (t— Bpems aBukeHHs B ceKyHaax). Uepes

CKOJIbKO CEKYHJI TOCJie HaJyasia JBU)KEHUSI MTHOBEHHAas CKOPOCTh Telia OyneT paBHa 72 m/c.
1) 16; 2)15;  3) 14; 4) 13.

Yposens B.
BS. Ha pucynke uzo0paxén rpadgux mnpousBoaHo HekoTopoit ¢yHkimu Y= f(X),
3aJaHHOM Ha poMexyTke ( - 3; 3). CkoabKo Touek MakcumyMma umeeT pyHkius f (X) Ha aToM
IIPOMEXYTKE?

B6. Haiinure yrmoBoil koa¢¢uumeHT kacareabHOW K rpaduky (QpyHKIMH
y=x*-2x"+3x—-13 Broure x,=-1.

B7.Haiigute npomssommsie dymkmmit:  a) f(x)=(7x+4)°; 6) y=3e" +2sinx.
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Yposens C.
o 2
C8. Haiiqute cymMMy TaHI€HCOB YIJIOB HAKJIOHA KacaTelbHbIX K mapabone Y =X —9 B

TOYKax MEPECCUCHUA napa6onH C OChIO a6CI_II/ICC.

2 BapuaHT
YpoBensb A.

Al. Haiinure f *(16), ecau f(X) = 8+/x - 3.
1) 3; 2)2; 3) -1, 4) 1.
A2. YkaxuTe npousBoaHyro ¢pynkuuu g(Xx)=x’— sin x.

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

A3. YpaBHeHHe KacaTeabHOM K rpaduky QyHKIUU Y= B TOYKE ¢ abcImccon xo = -3

UMeEeT BUJL:
1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.
A4. Teno ABMKETCA MO MPSMON TaK, YTO PACCTOSHUE OT HayalbHOM TOYKU H3MEHSETCS 110
3aKOHY S(t)=t+0,4t> —6 (m), rae t— Bpems ABUKEHMS B ceKyHaax. Haifnure ckopocTh

Tesna yepe3 10 cekyHJ mocie Hayana JBU)KEHUS .
1) 10; 2)9; 3)8; 4)7.
Yposens B.
BS5. Ha pucynke m300paxén rpaguk Mpou3BOAHON HekoTopou ¢yHKuuu Y= f(X),

3aJjaHHOM Ha MpoMexkyTke ( - 2; 2). CKoabKo Touek MUHUMYMa uMmeeT pyHKuus f (X) Ha 3TOM
poOMeXyTKe?

B6. Haiinute yrinoBoil koadduiumeHT KacateabHOM, MPOBEAEHHOW K rpaduky
by y = X° + 2X* + x°* +1 B touke X, =1.

B7.Haiimute npowsonmbie dymkmmii:  a) f(x)=(4x+7); 6) y=X-tg3X.

Yposens C.
C8. Haiimute cymmy yrioBbiX Kod((UIIMEHTOB KacaTelbHBIX K mapaboie Y = X*—4 B

TOUYKaX MepecedeHusi mapabosibl ¢ OChbl0 adcCIHcCC.

Kpurtepun onenkn

3agaHus bannel [Ipumeuanue
Al - A4 4 Kaxxapiii npaBuiibHbIN oTBET 1 Gain
B5-B7 6 Kaxapiii mpaBuIIbHBIN OTBET 2 Oajuia
C8 3 Kaxxaplii mpaBuiibHBIN oTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 13 6asii0B
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IIxkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OtmeTka YucJio 6a,1510B, He0OX0AUMOE /ISl MOJTYYeHHs] OTMETKH
« 5» (OTIMYHO) 13-12
« 4y (xoporio) 11-10
« 3» (YIOBJIETBOPUTEILHO) 9-8
« 2 « (HEYJOBJIETBOPUTEIHHO) MeHee 8
OTBeTbI
1 Bapuant 2 Bapuaunr

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 (T4 0)9e7 + 2c08 2) 12(4x + 7)% 6) tg3x + —>
cos” 3x
C8 |tga.=6+(-6)=0 tgo.=4+(-4)=0

Pa3nen UHTerpan u ero npumMeHeHue

IIpakTnueckas padora

1 BapuanT
Yposens A.
Al. . Beruncaure MHTErpa:
2 '?- d x
2 .
a) _[(3x + x —4)dx; 0) SE

A2. Tns dpynkuuu f(X) = 3sin X HaiiauTe: @) MHOKECTBO BCeX MEPBOOOPA3HBIX;
7T
0) nmepBooOpazHyro, rpaduK KOTOPOM MPOXOAUT dYepe3 TOouky M ( E ;0)
A3. BoluncnuTe, cienaB MpeaBapuUTENbHO PUCYHOK, IUIOMAAb (UTYphl, OTpPaHUYEHHON
muausmu:  y = 0,5 X2 y=0,x=2,x=0.
Ad. Jlokaxure, uto pyHknus F sBasercs mnepBooOpasHoit mis dyrkmum  f(X) Ha

POMEXKYTKE
(-o0;4w),ecmn Fx)=x3—4, f(x)=3x2

Yposens B

3
BS. Beruuciure uaTerpain J.[X2 +(x - 3)2] dx
0

Yposens C.

C6. Haiiute miomaas (GUrypsl, OrpaHMueHHON THHUAME y = 6x —x° u y = 2x.

31




2 BapuaHT

YpoBensb A.
Al. . Beiuucnure WHTETpal:

- dx

a) }(4x3 — X+ 5)dx; 0) J‘
1 — 2

x<=
A2. JIna pynxumu f(X) = 2C0S X HaiiauTe: a) MHOXKECTBO BCEX IEPBOOOPA3HbBIX;

T
0) nmepBoobOpasHyto, rpaduk KOTOPOH MPOXOAUT  uepe3 Touky M ( 5 ;0)

A3. BoruuciuTe, caenaB MpeaBapUTEIbHO PUCYHOK, IUIOHIA]b (HUTYpbI, OTPaHHYCHHON
JIMHUSIMHU y:2x2,y:0,x=3,x20.
A4. Jlokaxmwure, uyto Qpynkuus F sBisercs mnepBooOpasnoi s ¢ynkuuu f(X) Ha
npoMexytke (- oo;+o), ecmu F(x) =2x—x%, f(x)=2- 2x.

Yposens B

3
BS. Beruuciure unrerpain j[xz +(1- X)Z] dx
0

Yposens C
C6. HaiiuTe miomans GUTYphl, OTPaHHYEHHONH JIMHUAMH y =-6x—x> m y= - 2x

Kputepuu onenkn

3agaHus bannel [Ipumeuanue
Al - A4 6 Kaxaplii mpaBuIbHBIN OTBET 1 Gann
B5 2 Kasxnp1it mpaBmibHBIN OTBET 2 Oasuia
C6 3 Kaxaplii mpaBuIbHBIN OTBET 3 Oamia

MaxkcumanbHblil 0ann 3a padory — 11 6asiioB

IlIkana nepeBoaa 6a/1JI0B B OTMETKHU

Ormerka Yucso 6a/10B, HEOOXO0AUMOE /IS NOJTYYECHHS OTMETKH
« 5» (0TINYHO) 11-10
« 4» (xoporo) 9-8
« 3» (Y1OBJIETBOPUTEIHHO) 7-6
« 2 « (HEYIOBJIETBOPHUTEIHHO) MeHee 6
OtBernI
1 Bapuanr 2 BapuaHnr
3 3
Al |a)4,5;0) 3 a) 18,5; 0) 3

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

4 Seur = 18 xB.ex.
A3 | Sp= S men b e

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

B5 |18

C6 10%1(13.6;[. Sur = 10§KB.GI[.
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Pa3nen JiieMeHTHI TeOPUM BEPOSITHOCTE M MATEMATHYECKOM CTATUCTUKH

IIpakTHyeckas padora
1 BapuanT
YpoBensb A.
Al. JIyist KaXXI0T0 U3 ONMMCAHHBIX COOBITUH ONPENeINTe, KAKUM OHO SIBJISICTCS: HEBO3MOXKHEIM,
JIOCTOBEPHBIM HJIU CIIy4aiHbIM:
1) 3aBTpa Oyzer xopolas oroja;
2) B 5HBape B TOPO/IC MOMAET CHET;
3) B 12 4acoB B ropojie UIET N0XKb, a uepe3 24 yaca OyaeT CBETUTh COJIHIIC,
4) Ha AeHb POXKICHHS BaM MOAAPAT TOBOPAIIETO KPOKOIUIIA;
5) Kkpyriias OTJIMYHHULIA MTOJTYYUT IBOUKY;
6) KaMeHb, OPOIICHHBIN B BOJTy YTOHET.
A2. Onpenenute Moy, cpenHee apupmMeTuieckoe u pasmax psga: 5, 6, 11, 11, — 1.
A3. KakoBa BeposSTHOCTb TOTO, YTO 33JyMaHHOE JIBy3HaYHOE YMCIIO JEIUTCA Ha 3 WIH JEIUTCA
Ha 2?7 Omnpeznenure BUA COOBITHS.
a) CII0)KEHUE COOBITHIA; 0) nmpousBeieHnEe COOBITUH.

A4. Beruncmre CJ -CS —C2-C7.

AS5. Ha crton OpocaroT JaBa WIpajbHBIX TeTpadapa (Cepblii W OeIblil), Ha TpaHsIX KaXIOTO U3
KOTOPbIX TOYKaMH 0003HaueHbl yuciaa oT 1 10 4. CKOJBKO pa3iMyHbIX Map YUCET MOXKET
MOSIBUTHCS HA FPAHSAX 3TUX TETPa3IpOB, CONPUKACAIOLUINXCS C IOBEPXHOCTHIO CTOJIA?

A6. 13 10 nepBbIX HATYpaJIbHBIX YHCEN CIy4ailHO BhIOMparoTcs 2 yncia. Berauciaute
BEPOATHOCTH

CIICAYIOIIUX COOBITHIA:

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

Yposens B.

B7. B Opuraze 4 >xeHmunbsl U 3 My»)4nHbl. Cpeny 4wieHoB OpUrajsl pa3birpsiBaioTcs 4 Ouiera B
Tearp. KakoBa BEpOsTHOCTb TOrO, UTO Cpeau obiagaTeneil OMIETOB OKaKeTcs 2 KEHIUHBI U 2
MY>KUHHBI?

B8. Ha kaxnmoll kapTouke HamucaHa ojHa U3 OYKB K, J, M, H, 0, II. UeTblpe KapTOUKH HayraJ
BBIKJIA/IBIBAIOT OJIHY 3a ApPYyroil B psia. KakoBa BEpOATHOCTB, YTO IIPH BBIKJIAABIBAHUN MTOJIYYUTCS
CJIOBO «KJIOT»?

Ypogens C.
C9. Haiinure BepOSTHOCTH TOTO, YTO CIYYaHBIM 00pa30M BEIOpAHHOE JBY3HAYHOE YKCIIO TPH
nenenuu Ha 11 naet B octatke 10.

2 BapuaHT
Yposens A.
Al. JIns KaXJ0r0 U3 ONMCAHHBIX COOBITUH OMpeaeanTe, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM,

JIOCTOBEPHBIM HJIU CIIy4alHbIM:
1) BBI BBIXOJUTE HA yIUILy, @ HABCTPEUY UIET CIIOH;
2) Bac mpuriacAr jerersb Ha JIyHy;
3) uepenaxa Hay4UTCs] TOBOPUTH;
4) BBINIAJIET XKENTHIM CHET;
5) BBI HE BBIMTPaeTe, y4acTBYs B OCCIPOUTPHIIIHOM JOTepee;
6) mocsie yeTBepra OyaeT MATHUIA.
A2. Onpexnenute Moy, cpeaHee apupmeTnyeckoe 1 pazmax psna:15, 4, 12, — 3, 15.
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A3. KakoBa BEpOATHOCTb TOTO, YTO MEPBOE M3 33a[yMaHHBIX JIBY3HAYHBIX YUCEN JIETUTCSA Ha 2, a
BTOpOE — nenutcs Ha 5?7 OnpenenuTe BU COOBITHS.
a) CJI0KEHUE COOBITUH; 0) Mpou3BeACHUE COOBITHIA.

Ad4. Beiuucnure Ag’ . A53 .

AS5. U3 kopoOku, comepxarieil 8 MEIKOB pa3InMYHBIX BETOB, [ eHa u TaHs OepyT M0 OJTHOMY MEJIKY.
CKOJIBbKO CYIIECTBYET pa3IYHbIX BAPUAHTOB TAKOT'O BEIOOPA IBYX MEIKOB?
A6. 13 10 nepBbIX HaTypaTbHBIX YKCEN CIYYallHO BHIOMpArOTCs 2 yncia. Berauciure BEpOSTHOCTH
CJIETYIOIIUX COOBITHI:a) OJTHO U3 BRIOPAHHBIX YHCEN — €IMHUIIA; 0) 00a YKclia YESTHBIC.

Yposens B.

B7. B ypue 6 Genbix u 4 yepHbIX Immapa. M3 »Tol ypHBI Haydady u3Biekiu 5 mapoB. KakoBa
BEPOSATHOCTH TOT'O, UTO 2 U3 HUX Oelble, a 3 uepHbie?

B8. Ha xaxmoil kapTouke HamucaHa ogHa w3 OykB p, C, T, y, J, X. UeTblpe KapTOYKU HAyraj
BBIKJIAJIBIBAIOT OJHY 3a Apyrou B psa. KakoBa BEpOATHOCTB, YTO NPU BBIKJIAIbIBAHUU ITOTYYUTCS

CJIOBO «CTYJ»?

Yposens C.
C9. Haiigute BEpOSITHOCTD TOTO, YTO CIIy4aifHBIM 00pa3oM BBIOpAHHOE JIBY3HAUYHOE YHCIIO TIPU
nenenuu Ha 13 maet B ocTaTke 5.

Kpurepun oueHku

3aganus Bamner [Tpumeyanue
Al - A6 6 Kaxapiii mpaBuiIbHBIN OTBET 1 Gann
B7,B8,C9 9 Kasxnip1it mpaBuiibHBIN OTBET 3 Oasuia

MakcumanbHbIi 0amt 3a padoty — 15 6aJuioB

Ikana nepeBoaa 0a/1J10B B OTMETKH

Ormerka Yucso 6a/10B, HEOOXO0AUMOE /IS NOJTYYECHHS OTMETKH
« 5» (0TINYHO) 15-14
«4» (xopomio) 13-12
« 3» (Y1OBJIETBOPUTEIIHHO) 11-10
« 2 « (HeYOBIETBOPUTEIIHHO) menee 10
OtBernI
1 Bapuant 2 Bapuant
1) cayd; 2) noctoB; 3) ciyd; 4)HEBO3M; 1) wueBo3; 2) ciy4; 3) HEBO3; 4) cityd;
Al
5) ciy4; 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; 6) 2 a) 0,2; 6) z
9 9
18 5
B7 — =
35 21
1 1
B8 — —
360 720
0,1 7
C9 —
90

Pa3nen YpaBHeHUs U HEpaBEeHCTBA
IIpakTHueckas padora

1 BapuanT
0,725 + 0,6 +l + E
Al. Beluncnure: 40 20 0,25 .

0,128 - 6E —0,0345 :i
4 25

A2. Peiuth ypaBHEHUS:

4x -1 3x+2_

1) 2x* +5x-1=0; 2)3x* =x; 3) —~
2 4
B1. Pemintes HepaBeHCTBA:
1) 4-2x<1-(4x-1): 2) ix_lzo.
. 2x+5y =15
B2. Peminte cucreMy ypaBHEHMM: .
X—2y=3
C. Peumnte ypaBHeHuUS:
1) 5-(x—1)2 =3-4x+5x*; 2) Vx+2=x.
2 BapuaHT
0,425+0,9 +l + 1L 1
Al. Beruncnure: 3 40 220 - —.
05-1°-0023: = *
5 25
A2. Peminth ypaBHEHUS:
1) 4x* —5x—6-0; 2)-3x’ =x; 3) X1 =*+2 4.

3 6
B1. Peminte HepaBeHCTBA:

2x+1

D21-x)>5x—-(3x+2); 2) c >0.

1.
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B2. Pemuth cucremy ypaBHEHUN: {

C. Pemurte ypaBHEHUS:

1) 5-(x+2)* =3-4x+5x7;

X+5y =15
3X—2y=—-6

2) Vx—-11=x.

Kpurepun oueHku

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

MaxkcumanbHbli 6ai 3a paboty — 16 6an10B

Ikana nepeBoaa 0a/1/i0B B OTMETKH

OrMmerka Yucso 6a/10B, HE0OX0AUMOE /ISl NOJYYeHHS OTMETKHU
« 5» (OTIMYHO) 16 - 15
« 4y (xoporo) 14-13
« 3» (YIOBJIETBOPUTEIHHO) 12-10
« 2 « (Hey1OBJIETBOPUTEIHHO) menee 10
OTBeTbI
1 Bapuanr 2 BapuaHnr
Al 1 1
5+ .3, .1
A2 1)X1,2: 5_—\/§, 2)0’ 1, 3) 1,6. 1) 2, ——: 2) [ 3) 2.
4 3 4 8
B1 1) x <-1; 2) x€[0,5;5). 1) x<1;2) xe[-0,5;5)
B2 (5:1) ©;3)
1) i 2)2 1) - 7. 2) HET KOpHEH
C 37 24° '
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Bapuantsl 1uddepenunpoBannoro 3adera (1 cemectp)
Bapuanr |
y a o 2
1. Haitnute 3Hauenue Boipakenus 1| ——b° | npua= g b= —g, c=0,6.
c

3

2. [IpencraBbTe OOBIKHOBEHHYIO IPOOH ? B BHJIC JIECATUYHOM MEPUOTUIECCKON TpOOH.

3. Uucno 0,000314 npeacraBbTe B CTaHIAPTHOM BHJIC.

4. Haiimute npousBeaeHue uncen a = 5,4 u b =0,2468101... ¢ TOYHOCTBIO 70 ACCATHIX.

5. Jlanbl uncna 1= - 3 +5i, o= 4 -7i.

Brruucnute: a) cymMMy 4uceln Z1 W Z2; 0) pa3HOCTb 4YWCEIN Z1 W Z2;  B) MIPOU3BEICHUE YHUCEN Z1
U Z3.

6. Pemute ypaBHenue: v/x+2 =3; 7. Pemmre ypaBuenue: 5* = 125;

8. Ompenenure x, eciu |097 X=-2: 9. Pemute HepaBencTBo:  10g2(X-1)> 3;
10.
Bapuant Il
. , b _1r ., _ 4
1. Haiinute 3nauenue Boipaxkenus 1: (@“— — ) npu a = > b= s c=16
c
4

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

3. Hucno 0,0000271 npenctaBbTe B CTaHAAPTHOM BHJIE.

4. Haiimute nmpousBeaenue uncen a = 3,2 u b =0,02345202...c TOYHOCTHIO 0 COTHIX.

5. Maubl uncma  z1=- 1 +31i, 2= 4 + 5i.

Boruncnute: a) cyMmmy umncen Zi M Z2; ©) pa3sHOCTb YMCEN Z1 M Z2;  B) IPOM3BEJICHUE YHCEI
Z1 U Z2.

6. Pemute ypaBuenue: 12 +3x =2 ;
7. Pemmrte ypaBHenue: 3*=81; 8. Onpenenute x, ecnu |093 X=-1:
9. Pemute HepaBenctBo: logs (5 -2X) < 1;

10.
OT1merka Yucsio 62,5108, He0OX0AUMOE /1JIsl OJIYUEeHHUsI OTMETKHU
« 5» (oTIM4HO) 10
« 4» (xopomio) 9-8
« 3» (Y1OBJIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBJICTBOPHUTEIHHO) 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 | (9,00) (0:2.5) 1
10 0. 4, 1

KoMuiekT 3Kk3aMeHANIMOHHBIX 3a1aHuii (2 cemecTp)

Bapuanr 1.
Ooba3amenvnasn wacmeo
IIpu BeInoTHeHUM 3a1aHuii 1-3 3anumMTe X0 pelieHUs: ¥ NMOJYyYeHHBbIH OTBeT.

1. (1 6ann) Haiigure Kopens ypapHernus 32 2= 81.

log, J13

2. (1 6ann) HaiinguTe 3HaUeHUE BBIPAKEHUS] ————— .
log, 13

3. (1 6amn) ®nakon mammnyHs ctouT 160 pyoneii. Kakoe HanbompIiee uncio GpaxkoHOB
MO>kHO KynuTh Ha 1000 pyOieii Bo BpeMs pacpoiaxku, KOTAa CKuKa coctapisier 25%7?

IIpu BINOTHEHNHU 3a1aHUi 4-7 3aNIMIIMTE NMOJTY4eHHBIH OTBeT.

4. (1 6amn) Ha pucynke (cM. Himke) u3o6paxen rpadguk Gpynkmun y = f (x), onpenenennoii Ha
uHTepBane( - 6; 8). Onpenenure KOIUIECTBO LEIBIX TOUEK, B KOTOPHIX MPOU3BOIHAS
(GYHKIMN TOJIOKUTENbHA.

5. (1 6amm) Onpenenute HaUMeHblIee U HanOoJIblIee 3HAYeHNS (PYHKIIHU.

6. (1 6amn) [Ipu kakux 3HaueHUsx X, f(x) > 0.

7. (1 6amn) [Ipu xkakux
3HaveHusIx x, f(X) <O0.
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IIpu BhIMOIHeHNM 3a7aHni §8-12 ykaskuTe X0/ pellleHUs ¥ 3aNUIINTe MOJyYeHHbI 0TBeT.

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

9. (1 6amn) Pemuth ypaBHEeHHE 2COS(X+%) =1.
10. (1 6amn) Pemute ypaBuenue logs(5 — 5x) = 2logs2.

11. (1 6amn) CtpoutenbHol pupme HYkHO npuodpect 50 KyOOMETPOB CTPOUTEIHLHOTO
Opyca y OHOro U3 Tpex MocTaBIMKOB. KakoBa HaMeHbIlIas CTOUMOCTh TaKOU MOKYIIKU
c JlocTaBKoil (B py6ssix)? LleHsl 1 ycIIoBHsl yKa3aHbl B TaOJHIIE.

IocTapik Lena 6pyc§1 Croumocts JlononHuTENbHBIE
(py0. 3a 1m°) JOCTaBKH YCIIOBHS
A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJIbIIIe
b 4500 7900 150000 py6. mocTaBka O6ecCIIaTHO
[Ipu 3aka3e Ha cymmy OoOJIbIIIe
B 3600 7900 200000 py6. mocTaBka OecIIaTHO

12. (1 6amn) B paBHoOGenpernom tpeyronbpauke ABC ¢ ocHoBannem AC GokoBasi CTOpoHa

7 .
AB paBHa 8, a COS A = T . Haligure BbICOTY, MIPOBEIEHHYIO K OCHOBAHHUIO.

IIpu BoInoTHennu 3aganuii 13-18 3anummTe X0A pelleHUsI M MOJTYy4YeHHbIH OTBET.
V6 +10 ,—6-6

8x+36
x+13
15. (16ann) IlpsMOyTONIbHBINA Mapajuleenumnesl ONMUCcaH
OKOJIO LMJIMHJPA, PaJInyC OCHOBaHUS KOTOPOTO paBeH 2.
O06wem napautenenumnena paseH 16. Haiigure BeicoTy
HWIMH]IpA.

13. ( 1 6amn)Haiinure 3HaueHnE BhIpakenus 4

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

16. (1 6amnm) Teno aBikeTcs 1o 3akoHy S(t) = x2 —4x +3.  Omnpenenute, B KaKOif MOMEHT
BPEMEHM CKOPOCTh OyJIeT paBHa 4.

2

17. (1 6amn) Pemnts ypaBHenue SiN< X—2sin X—3=0.

18. (1 Gann) Pemmnre HEpaBeHCTBO Six >0,04.

ﬂonwmumeﬂbnaﬂ uacmo

IIpu BeInosTHeHuu 3aganuii 19 - 22 3anummTe X0 pelleHUs U MOJYyYEeHHbIH OTBeT.

19.(3 6ayuta) Haiiqure Hanbosnbinee 3HadeHue GyHKIMA Y =122 cosXx+12X—37+9 na

0;z .
OTpe3KC{ 2i|
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4x-y=2
20.(3 6amra) Pemute cuctemy ypaBHeHI/H?I{ g .
log,, 3x =log,, (y+1)

21.(3 6amna) PaBHo6ounas Tpanenus ¢ ocHoBanusMu 10 cM 1 18 cM 1 BbicOTOM 3 cM
BpaIaeTcs OKOJI0 MEHBIIET0 OCHOBaHMs. HaiiiuTe miomaas moBepXHOCTH Teja
BpAILCHUS.

2

22.(3 6aa) Haiigure pemenue ypaBuenus COS2X+SIiN X=C0S“ X .

VKaKuTe KOpHH, IPHHAIIeKaIMe oTpesky [0;27].

Bapuanr 2.

Ooszamenvras uacmo
IIpu BeImoTHeHUM 3a4aHuii 1-3 3anuMTe X0/ pelIeHUsI M MOJTYYEeHHBbIH OTBeET.

1. (1 6ann) Haiigure kopens ypapHenus 2 1 *= 16.
log, }/27

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

3. (1 6amn) Terpaas crout 20 py6eit. Kakoe HaubosbIee 4ucao Takux TeTpajeid MOKHO
Oynet kynuTh Ha 350 pyOsieil mocse NoHmKeHus IeHbl Ha 25 %.

IIpu BhINOIHEeHUN 3aaHuii 4-7 3anUIINTE MOJYYEHHBbIH OTBeT.

4. (1 6amn) Ha pucynke (cm. Hike) m3o6paxen rpaduk Gpynkmun y = f (X), onpenenennoii Ha
untepBane (-7; 7). OnpenenuTe KOJIMYECTBO LEIBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
GYHKIIMM  TOJIOKUTENIbHA.

5. (1 6amr) Onpenenure HauMEHbIIEE W HAWOOJbIIEe 3HAYCHUS (HYHKIIUH.

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

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

Wy .
¥ = flxl

i IIpu BbINOTHEHUH 3a7aHUil 8-12
YKa:KHTe X0/ pellleHUsl ¥ 3anuImTe
MOJIY4YeHHBbIH OTBET.
(1 6amn) Haitnure 3HaueHue COS a, eciu

M3BECTHO, 9TO SiN a = 12 u o€l
YETBEPTH.

9. (1 6amn) Pemuth ypaBHEHHE 25in(x+%) =1.

10. (1 6ayun) Pemure ypaBuenue logs (2 - 2x ) = 2logs 4.

11. (1 6amm) CtpoutenbHOU hupMe HYKHO TTpuoOpecTu 79 KyOOMETpoB TeHOOETOHA Y
OJIHOTO M3 TpeX MNOCTaBIIMKOB. CKOJIBKO MPUAETCS 3aIUIATUTh 33 CaMYIO JIEHIEBYIO
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MOKYIIKY C JIOCTaBKOM (B pyOssix)? LleHbl ¥ yCIIOBUS TOCTaBKHM TPUBEIEHBI B TaOJIUIE.

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

A 2650 4400 -

B 3200 5400 [Tpu 3akaze Ha cymmy Gosbire 150
000 py0. mocraBka OGecrIaTHO

3

B 2680 3400 ITpu 3akaze OGosee 80 M gqocTaBKa

OecraTHO
12. (1 6amur) B tpeyronmsuuke ABC AC =BC,AB =06, cosA= g . Haitnure BpIcoTy CH.

IIpu BeImotHeHun 3a1aHuii 13 - 18 3anummTe X0 pelieHUs: M MOJYYCHHBIH OTBeET.
V5 +10 ,—5-45

7X —6
X+2

13. ( 1 6amn)HaiinuTe 3HaueHUE BEIPAKEHUS 3

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

15. (16ann) Uunuuap BnvcaH B IPSIMOYTOJBHBIN Mapaijiesienumnes,.
Panuyc ocHoBanus nunuHpa paseH 2. OobeM
napayuenenunena pasen 80. Haiinurte BrICOTY IMIMHIpA.

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

2

17. (1 6amn) Pewmts ypasrenue SiN“ X—6sinx =0.

18. (1 6amn) Pemmre HEpaBeHCTBO SLX >0,125.

/onoanumenvnasn wacmo

IIpu BoInoTHeHny 3aganuii 19 - 22 3anumMTe X0/ pPelICHHUS W MOJYy4YeHHBIH OTBeT.

19.(3 6amna) Haitnure Haumenslnee 3Hadenune Gpyakuuu ¥ — 13x —9sinx+9 y,

O;Z .
0Tpe31<e{ 2}

3Xx+y=3

20.(3 6ayna) Pemute cuctemy ypaBHEHUI .
log, (5x+4y)=Ilog,(y+5)

21.(3 6amna) PaBHoOovHast Tpanenus ¢ ocCHOBaHUAMHU 12 cM u 18 cM u BbICOTOI 4 cM
BpaIraeTcsi OKOJIO OoJbIiero ocHoBaHus. Haligute o0BbEM Tenma BpaleHwHs.

2

22.(3 6amra) Halimure Bce pemieHusi ypaBHEHUS COS2X+SiN“ X=COSX.

VKauTe KOPHH, IPHHAUIEKAIINE OTPE3KY |- 7; 7.
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Bapuanr 3.

Oosazamenvran ywacmo

IIpu BhInoIHeHNH 3a4aHuid 1-3 3anuIIMTE X0/ PellleHUs U MOJyYEeHHbIN O0TBeT.

1. (1 6amn) Haiinure kopens ypaBHeHus 22X 20= 16.

42

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

3. (1 6amr) Terpanp crout 40 pyoneit. Kakoe HanOosbIee YuCiio TaKUX TETPAIeH MOKHO
Oyzner kynuTh Ha 750 pyOuneit mocne monuxenus neHsl Ha 10%?

IIpu BeINOTHEHUN 3a1aHuii 4-7 3anUIINTE MOJYYEHHBbIH OTBeET.

4. (1 6amn) Ha pucyHke (cM. Hibke) n306pakeH rpaduk pyskuun y = f(x), onpeneneuHoil Ha
untepsane( - 10; 2). Onpenennure KOIMYECTBO LEIbIX TOUYEK, B KOTOPHIX TPOU3BOIHAS
(GbyHKIMK OTpUIATEIbHA.

5. (1 6amn) Onpenenute HAaMMEHBIIIEE U HAaNOOJIbIIIee 3HAYCHUS (DYHKIIUH.

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

7. (1 6amn) [Ipu xakux 3HaueHusx x, f(x) < 0.

v = flx)

le/l BBINOJIHEHUH 3aJaHUH 8-12 YKAKUTE X0 PCHICHUA U 3alIMIIUTE HOqueHHblﬁ OTBET.

. . 3
8. (1 6amm) Haiigure 3HaueHue sin o, €CIIA U3BECTHO, UYTO COS O = c u o & Il verBepTH.

9. (1 6amr) Pemuth ypaBHEHHE Cos(x+%) =cosZ .

10. (1 6amn) Pemute ypaBuenue logs(5 —5x) = logs2 + 1.

11. (1 6amn) B rabnuie ykazaHbl cpeiHHE LIEHBI (B pyOJIiX) HA HEKOTOPhIE OCHOBHBIE
NPOAYKTHl MUTaHUS B TpEX ropogax Poccum (mo nanusiM Ha Havano 2010 rozga)

HaumenoBanue npoaykra bapHayn TBepp IlckoB
[TimennynsIii X510 (0aTOH) 12 11 11
Mounoxo (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
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Cuip (1 kT) 260 240 235

['oBsiauna (1 k) 300 280 280

IToacomneynoe macio (1 utp) 50 38 62

Omnpenenure, B KAKOM U3 3TUX FOPOJIOB OKAKETCS CaMbIM JCIIEBBIM CIEAYIOUI Habop
MPOIYKTOB:3 KT KapTodens, | Kr ceipa, 3 JI MOJACOTHEYHOro Macia. B oTBeT 3anummre
CTOMMOCTb JIAHHOT'O Ha0Opa MPOJYKTOB B 3TOM Topojie (B pyOIsax).

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

IIpu BoInoTHeHnHu 3aganuii 13-18 3anummTe X0 pelieHUs1 M MOJYy4YeHHbIH OTBET.

. 4ﬁ+2 .427\5 .

13. ( 1 6annm)HaiiauTe 3HaYeHNE BRIPAKCHH
9x—-3
X+5

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

15. (16ann) llpaMoyroyibHBIN Mapaienenure]] Onucal OKoIo
[WIAH]IPA, PAIAyC OCHOBAHHS U BBICOTA KOTOPOT'O PaBHBI
6. Halimure 06beM mapaienenumnesa.

16. (1 6amr) Temo qBUKETCS MO MPSMOM TaK, YTO PACCTOSHUE S OT HAYAIbHON TOYKHU
M3MEHSIeTCA 10 3aKOHYy S = 5t — 0,5t (M), Tme t - Bpemst IBUXKEHUS B CEKyHIaX.
Haiinure ckopocth Tena yepes 4 ¢ mociie Hayasia JIBHKCHHUS.

17. (1 6ann) Pemmts ypaBuenue 2sin > x—3sin x+1=0.
1

18. (1 6amn) Pemnre Hepasencrso 49™ " < (7)X

onoanumenvnasn wacmo
IIpu BoInoTHeHnH 3aganuii 19 - 22 3anumuTe X0/ pPelICHHMS W MOJYy4YeHHBIH OTBeT.

19.(3 6anna) Haitnure HanMeHblliee 3HaueHUEe QYHKIMH Y=2COSX+5X+8 Ha
%)
otpeske| 0; ? :

2Xx+y=15

20.(3 6asuta) Pemure cucrem aBHEHUN )
( ) yp {x—3y=I09216

21.(3 6amra) PaBHOOOYHAS Tpamenusi C OCHOBaHUSAMH 12 cM 1 24 CM U BBICOTOM 8 CM B MEPBBIT

pa3 BpalllaeTcsl OKOJIO MEHBIIIET0 OCHOBAHUS, a BO BTOPOM — 0KoJ10 Oomnbiero. CpaBHUTE
00BEMBI TEJN BpAIICHHUS.

2

22.(3 6amna) Haiigure pemenue ypaBaeHus COS2X—SIN X=C0S“ X .

VKaxuTe KOPHHU, IPHHAIIexKaIme otpesky [0;27].

Bapuanr 4.

Oobazamenvnan uacmeo
IIpu BhInoTHeHNHU 3agaHuil 1-3 3anMIIKMTE X0/ pelleHUusI U MOJy4YeHHbIH 0TBeT.
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1. (1 6amn) Haiimure kopenb ypapHenus 3 > 13=9,

84

2. (1 6amur) HaiinuTe 3HaueHHE BBIPAKCHUS —5 log. 7

3. (1 6amn) [apukosas pydka crout 20 pyo6neii. Kakoe HanbombIiee 4McIo TakKux pydek
MO>kHO OyzeT kynuTh Ha 500 pyOreii mocie nossimeHus eHsl Ha 10%?

IIpu BbINOTHEHNHU 3a1aHUi 4-7 3anMIIMTE NOJy4YeHHBIH O0TBeT.

4. (1 6amn) Ha pucyHke (cM. HibKe) n306pakeH rpaduk ¢pyskmun y = f(x), onpeneneusoil Ha
unTepBasie (-1; 12). OnpenaenuTe KOJIUYECTBO IIENBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
(GYHKIMK TOJIOKUTEIbHA.

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

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

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

IIpu BeinoiHenuy 3aganuii 8-12 ykaskuTe X0/ pelieHUsI M 3alIMLIUTE MOJy4YeHHbIil 0TBeT.

. . 5
8. (1 6amn) Haiinure 3HaueHune COS ¢, €CIIU U3BECTHO, UTO SIN o = 3 u o & Il yerBepTH.

9. (1 6amn) Pemuts ypaBHeHue Sin(X+ ) =cos(— %) .
10. (1 6amn) Pemmre ypaBuenue Ig(x +3) = 2Ig5.

11. (1 6ann) B tabnwuie ykazaHbl cpeHHE LIEHBI (B pPyOJIAX) HA HEKOTOPhIE OCHOBHBIE
INPOAYKTHI MUTaHUA B TpEX ropogax Poccuu (mo ganHbM Ha Havyaso 2010 roxa)

HaumenoBanue npoaykra benropon Spocnasib Boponex
[TiennunsIi 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
[Toncomredroe macio (1 ymtp) 44 58 52

Omnpenenurte, B KAKOM U3 ITUX TOPOJIOB OKAKETCS CaMbIM JICIIEBBIM CIEAYIONTHI HaOOp
MPOAYKTOB: 3 J1 MOJIOKA, | KT TOBSIAMHEI, | J1 OACOJHEUYHOro Macia. B oTBeT 3anummure
CTOMMOCTh JaHHOT'O Habopa MPOJYKTOB B 3TOM ropoje (B pyouisx).
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12. (1 6amn) B tpeyronpanke ABC AC =BC, AB =32, cosA= % . Haiigure BpicOTY CH.

IIpu BeinotHennu 3aganuii 13 - 18 3anummuTe X0 pelieHNs U NOJYYeHHbI OTBeT.

V3+1 p2-43
13. ( 1 6ainn) Haitnute 3HaYCHUE BBIPAKESHUS 6" -6 .
14. ( 1 6amn) Haiinure kKopeHb ypaBHEHUS x:—llx _412 .

X+

15. (16ann) TpstMmOyTroNbHBIN TTapaJIEICTUIIE ] OMTMCAaH OKOJIO
[WIMH]IPA, PAINyC OCHOBAHMSI M BRICOTA KOTOPOTO PaBHHBI 1.
Haiinute 06beM mapaienenumesa.

16. (1 6amm) Teno ABMKETCS O MPSMON TaK, YTO PACCTOSHHE S OT HaYaJIbHOM TOYKH
M3MeHsieTcs 1Mo 3aKoHy S =t + 0,5t% (M), rae t - Bpems JBHKEHHS B CEKYH/IaX.
Haiinure ckopocThb Telna depes 4 ¢ mocie Havaja JBUKCHUSI.

17. (1 6amn) Pemuts ypaBHeHHE 2c0s” X—c0SX—1=0.
1+2x _ 1 2+x
> () :

18. (1 6amn) Pernre nepaBeHcTBo 27

ﬂonoﬂnumeﬂbna}l yacmo

IIpu BoinoTHeHnu 3aganuii 19 - 22 3anummMTe X0/ pelieHUs W NMOJy4YeHHBbIH 0TBeT.

19.(3 6ayna) Haiinure HauMeHbliee 3HaueHne pyHKIUM Y =6C0SX+11x+7 Ha oTpe3ke [O; 3?7[} .

X+4y =16

20.(3 6ayna) Pemure cucte aBHEHUH .
( na) Pemmmre cucremy ypaBH HHH{Iog7yzlog7(4x+4)

21 .(3 6anna) PaBHoOOYHas Tpanenus ¢ OCHOBaHUSAMH 12 cM 1 28 cM U BBICOTOI 6 cM B IIepBBIi
pa3 BpaIllaeTCsl OKOJIO MEHBIIIEr0 OCHOBAHUS, a BO BTOPOM — 0K0JI0 Ooibiiero. CpaBHUTE

Iiomaau HOBerHOCTCﬁ TCJI BpallICHUA.

2

22.(3 6amra) Haiinure Bce pelieHusl ypaBHEHUS COS2X+SiN< X+cosx =0.

VKaKUTe KOPHHU, IPUHAIEKAIINE OTPE3Ky [—7; 7).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANILHOU cucmeme

Yucno 6amios,
HE00X0TUMOE IS
OtMmeTKa
MTOJIYICHUS OTMETKH
«3» (YyAOBIIETBOPUTEIHHO) 9-16
«4» (X0poI110) 17-21
«5» (OTIMYHO) 6omee 21
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OTtBeThI K 3K3aMEeHAIITHOHHOM 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 Yuaue = 4,5, Yuaum = '3,3 Yuaue = 3, Yuaum = '315 Yuaue = 4, Yuaum '3,2 Yuaue = 3,3, Yuanm = '3
6 |x x €[-2;2]V[6;7) X x €(-12]u[4:8]
e(-6;-4]u[-2;2] v [618) 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[812)
8 5 sina=0,8 12
sina:& cosa == “ cosa=——
3 3 13
9
x=i£—£+27zn, neZ x=(-1)" Z—£+7zn,n XZ&E+ Z—£+2nn,n e Zx=(-1" z—7r+7zn,n eZ
3 3 6 2 6 2 6
10 | 0,2 -7 -1 22
11 | 184900 TsIic. pyo. 213750 ThIC. pyO. 381 pyo. 352 py6.
12 | 6 4 12 12
13 | 256 243 256 216
14 |4u-9 3u2 3ul 4u3l
15 |1 5 864 4
16 | 4 cexyHIBI 2 CeKyHJIbI 1m/c 5 wmlc
17 s Xx=0+an,ne”Z T Xx=0+2m;
X=——+2m,ne”Z X=—+27n;
2
X== ?4' 27Z'n, neZ
x=(-1)" 2 imnez
6
18 | x<2 x<1 X< 3 7
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 i +Z:0 07 + 2
0;5;72';272' 2 2 2

no cnenuanbHoctu: 38.02.01
DKOHOMUKA U OyXTaITePCKUN ydeT

MAaTEMATUYCCKOI'0 aHaJIn3a; TCOMETPU

Kkypc: 1 cemectp: 2

K3aMeHallMOHHbIN Ouner No ...

0 AuCHUILIMHE: «MaTeMaTHuKa: anre6pa X Haygalia

PaccmoTtpeno Ha 3acenanumn

[IUKJIOBOM KOMUCCUH

0011e00pa3oBaTeTbHBIX

JUCLIATUIMH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 1.
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Tekct 3amanus Bapuant 1

IIpenonaBarenb JI.B.Ilexuna
(moxmnuck)
PaccmoTtpeno Ha 3acenanun
DK3aMeHaMOHHbINA Omter No ... LIUKJIOBOM KOMUCCUU

00111e00pa30BaTEIbHBIX

o cueruansaocTy: 38.02.01 JIUCLIATUINH

DKOHOMHKA M OyXTalTepPCKHid yyeT [Ipencenarens:

M.IO.TynkyeBa

no qucruIuimHe: «MaremaTuka: anredpa u Hadana
MaTeMaTHUYECKOTO aHalln3a; FEOMETPHS

Kypc: 1

«30 » aBrycra 2019 r.
cemecTp: 2

Texct 3ananust Bapuant 2

[IpenonaBarens
(momyuch)

JI.B.Ilexuna

TeMbl TOKJIAI0B:

Maremartnka B HAayKe, TCXHUKC, DOKOHOMUKC, I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTUAX U

MPAKTUYECKON ASITENFHOCTH TI0 Ipodeccuu:oyxrairep.

Onenka
IK3aMeHa

TpeGoBanus Kk 3HAHUAM

«OMIAUYHO)»

OneHka «OTJIMYHO» BBICTABISAETCS CTYIEHTY, €CIM OH TIyOOKO M IPOYHO
YCBOMJI IPOIPaMMHBIN MaTepHall, MCUEPIBIBAIOIIIE, [TOCIEA0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro Hu3JlaraeT, yYMEET TECHO YBS3bIBATh TEOPHUIO C
IIPAKTUKOM, CBOOOJHO CIpaBisS€TCs C 3aJadaMy, BONPOCaMU M JAPYTUMHU
BUJIaMU TPUMEHEHUs 3HAHUM, MPUYEM HE 3aTPYIJHSETCA C OTBETOM IIpU
BUJIOM3MEHEHHUH 3aJIaHUM, UCIIONb3yeT B OTBETE MaTepuail MOHOrpapuuecKon
JUTEpaTyphl, MPaBUIBLHO OOOCHOBBIBAET MPHUHATOE pELICHUE, BIAJEET
Pa3HOCTOPOHHUMU HaBbIKAMH U TPHUEMAMHU BBITIOJHEHUS MPAKTUYECKUX 3a/1ad.

«xopouo»

OHCHKa «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPJAO0 3HACT MaTCpHUal,
T'paMOTHO HW IO CYHECTBY MH3JIaract <cro, HE JOIMyCKasd CYICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MpPaBUJIBHO IMPUMCHACT TCOPETHYCCKUE
IMMOJIOKCHHA IIpU PCIICHHUU TMPAKTUYCCKUX BOIIPOCOB M 3a4a4, BJIAACCT
HCO6X0}II/IMBIMI/I HaBbIKaMHW U ITPUCMAMH HUX BBITTIOJIHCHHUS.

«y008/1emeo
PUMETLHOY

OI_IeHI(a «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, CCIIM OH HMCCT
3HaHUA TOJBKO OCHOBHOI'O MaT€puajia, HO HC YCBOHII €TI0 }IeTaﬂeﬁ, JA0IMyCKaceT
HCTOYHOCTH, HCAOCTATOYHO IIPABUIILHLIC (I)OpMYJ'II/IpOBKI/I, HapyIICHUA
JIOTHYSCKOM TIOCIIEAOBATSIBHOCTH B HM3JI0KCHHUH IMporpaMMHOro mMarcpualia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUUN MTPAKTUYCCKUX pa60T.
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«Hey0oe1ems
OpUMENbHOY

OrneHka «HEeyI0BIETBOPUTEIBLHOY BBICTABIISIETCS CTYEHTY, KOTOPbII HE 3HAET
3HAYUTEIIBHOM 4acTH IPOTPaMMHOIO MaTepuana, JOIYCKaeT CYIMECTBCHHBIC
OmMOKK, HEYBEpEHHO, C  OONBIIMMH  3aTPYAHEHUSMH  BBIIOJIHSET
npakTudyeckue paboTbl. Kak mpaBHIIO, OLIEHKAa «HEYAOBJIETBOPUTEIBHO)
CTaBUTCS CTyAEHTaM, KOTOpbIE HE MOTYT TPOJOJDKHTH o0ydyeHue 0Oe3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLICH TUCLUIUIMHE.
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[Tpunoxenue 1

Koanpukarop (mpuMepHbIii NepedeHb) OLEHOYHBIX CPEACTB /IS OLeHKH 3HAHMIA,
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 NpOBEPKM YMEHMM IMPUMEHSTH
IIOJIyYCHHBIE 3HAHUA Ul pELIeHUs 3aaad
OIIPEAEIEHHOrO TUIIA 110 TEME MJIU Pa3aeily

Kommiiekt 3amanui
110 BapUaHTaM

Pa3znoypoBHEBBI
€ yueOHbIe
3a/la4u U
3a/laHus

PaznuyaroT 3a7auun U 3a4aHUS:

a) PEerpOAYKTUBHOTO YPOBHS, IO3BOJISIOIINE
OLICHUBATh U AMATHOCTUPOBATH 3HAHUE
¢akTuueckoro marepuaina (0a3oBbie
MIOHSATHSI, aJITOPUTMBI, (DAKTHI) U YMEHHE
MPAaBUIILHO MCIIOJIb30BATh CIEIIHAIbHbIC
TEPMUHBI U TIOHSATHS, Y3HaBaHUE OOBHEKTOB
U3y4eHHs B PaMKaX ONpeIeIE€HHOTO
paszzaena JUCHUILUINHEI,

0) PEKOHCTPYKTUBHOT'O YPOBHS,
MO3BOJISIOIINE OLIEHUBATh U
JMarHOCTHPOBATh YMEHUSI CHHTE3UPOBATh,
aHAJM3UPOBATh, 0000IIATh PAKTHUECKUH U
TEOPETUUECKHI MaTepHal C
(hopMyIHpOBaHNEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBJICHHEM MTPUYUHHO-CIIEICTBEHHBIX
CBSI3CI;

B) TBOPUYECKOTO YPOBHS, IO3BOJISIOIINE
OLIEHUBATh U JIUATHOCTUPOBATH YMEHHS,
UHTETPUPOBATH 3HAHUS PA3TUYHBIX
oOracTei.

Kommnekr
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

Jokman,
CcOoo0IIIeHNE

CaMOCTOSITENIbHOM paboThI
CTYJICHTA, MIPEACTABISIONIUN cobom
myOIrYHOe BBICTYIUICHHE o
MIPEJICTABJICHUIO TOJIYYEHHBIX PE3yJIbTaTOB

PeUICHUA OHpG,Z[GJ'IGHHOfI TCMBI.

IIponyxr

Temsbl JOKJIaJIOB,
cooOmeHui

Tect

CpencTBo KOHTPOJIS, HAalPaBJIEHHOE Ha
IIPOBEPKY YPOBHSI OCBOCHMS
KOHTPOJIUPYEMOI'O TEOPETHUECKOTO U
MIPaKTUYECKOr0 MaTepuasa 1o
JTUAAKTUYECKUM €AMHUIIAM JUCIUILTNHBI
WM npodeccuoHagbHoro moayisa. Cucrema
CTaH/IapTU3UPOBAHHBIX 3aJJaHU,
II03BOJISIIOIIAs aBTOMAaTU3UPOBATh
MPOLEYPY U3MEPEHHS YPOBHS 3HAHUM U
yMeHUuH o0yJaroumxcs

donpy
3aIaHUN

TECTOBBIX

[IpakTnueckue
paboThI
(mpakTHueckoe
3a71aHue)

OTO0 3ajaHus, C TOMOIIBIO KOTOPBIX Y
yyamuxcss (OpMHPYIOTCS U Pa3BUBAIOTCS
MPaBHUJIBHBIC IIPAKTUYCCKUEC )IGfICTBI/ISI.

Buner: 3amanmsa s
MPAKTUYECKUX
pabot

OK3aMeH

Bxitoyaer B ce0si mepedeHb BOIPOCOB TIO

YA

KOMITOHOBKA
BapHUAHTOB, OUJICTHI
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