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ITACIIOPT

komIiekTa KOC mo yuyeonoii nucuuniaune b/1.04 MaremaTuka
1.1. OOuue moJI0KeHUA

KonTtponrsHo-onieHounble cpenctBa (nanee -KOC) npenHazHaueHbl st
KOHTPOJISI U OIICHKH 00pa30BaTeIbHBIX JOCTIKCHUNM OOYJarOUUXCs, OCBOMBIIIHMX
nporpammy ydeoHou nuctuiiuabl bJ1.04 Matemaruka.

KOC Bxi04arOT KOHTPOJBHBIE MaTepuaibl JJIsi MPOBEACHUS TEKYIIEro
KOHTPOJISI M TPOMEKYTOYHOW aTTectali B (opMe KOHTPOJIbHOW pabothr (1
ceMecTp Ha 0a3e OCHOBHOIO 00Iero oopa3oBanus) U sk3amMeHa (2 cemecTp Ha 6ase
OCHOBHOTO 0011Ier0 00pa3oBaHus).

KOC pa3paboTaHbl B COOTBETCTBHH C:

e oOpazoBarenpHOW mporpammoit CIIO mo cnemumansHOcTH  19.02.03

Texnonorus xneda, KOHAUTEPCKUX ¥ MAKAPOHHBIX H3ICITHA;

e nporpammoit yueOHoi nucuumuinnel b/1.04 MaTtemaTuka.

1.2. Pe3yjbTaThl 0CBOCHHUS AMCUUILIMHBI, MO/JIeKALME POBEpKe

Pesynbrarei HaunmenoBanue 3jieMeHTa yMEHHH/3HAHUI
o0yueHus

(ocBOEHHBIE
yMeHHs,
YCBOEHHbIE
3HAHUSA)

y_ 1 . BreimonHaTe apI/I(bMCTI/I‘IeCKI/IC ,HeI;'ICTBPISI Haa 9rucCiiaMu, COYCTast YCTHBIC U
IMUCbMCHHBIC IPUEMBI; HAXOUTb HpI/I6JII/I)K€HHI>IC 3HA4YCHWA BCIINYUH U
MNOTPCIIHOCTH BBIUMCIICHUH (a6COJ'IIOTHa$I n OTHOCI/ITGHBHaﬂ); CpaBHHBAThb YHCJIOBLIC
BBIPAKCHUS.

v 2. HaxonuTh 3HaueHMs KOPHS, CTENIEHH, JIorapu(ma, TPUrOHOMETPUUECKUX
BBIPQXXEHHI Ha OCHOBE OIpeeNIeHUs], UCTIONb3Ys IIPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCS MPUOIMKEHHON OLEHKON MpU
PAKTHYECKHUX pacyeTax.

VY 3. BeinonusaTe npeoOpa3oBaHysl BEIpAXKEHUH, TPUMEHss (OPMYIIbI, CBS3aHHBIE CO
CBOMCTBaMHM cTeNeHel, JorapumMoB, TPUrOHOMETPUYECKUX (PYHKIINH.
V4 Boruncnsate 3HaueHne QyHKIMU 10 3aJaHHOMY 3HAUEHHIO apryMEHTa Mpu

pa3anyYHbIX criocobax 3aganus GyHKkuuu. CTpouTh rpaduKu U3y4EeHHBIX (YHKIIHA,
WJUTFOCTPUPOBATH 10 TpadUKy CBOWCTBA SJIEMEHTAPHBIX (DYHKITHIA.

Y. HaxonuThk npon3BOAHbIE 2IEMEHTAPHBIX (DYHKIIMHA.

V6. Vcnonb30BaTh NpOU3BOJHYIO IS U3yYEHUS CBOMCTB (YHKLUN U TOCTPOEHUS
rpaduKoB.

v7 [TpuMeHsTh MPOU3BOIHYIO /ISl MPOBEACHUS MTPUOIMKEHHBIX BBIYUCICHHM, pelaTh
3aJauu MPUKJIAHOTO XapaKTepa Ha HaXOKACHUE HanOOIbIIEro U HAaMEHBIIIET O
3HAYCHHS.

VY 8. Bbruncnare B mpocTeiimumx ciaydasx Mioaad 1 00beMbl ¢ UCTIOIb30BaHUEM
OIPEACICHHOI0 HHTErpaia.

WA Pemrate panmoHanbHble, IOKa3aTelbHbIe, JJorapudMudeckue, TPUTOHOMETPHUYECKUE

YpaBHCHU:A, CBOAANIUECA K JIMHEWHBIM U KBaaApaTHBIM, a TAKXKE aHAJIOTUYHBIC
HCPAaBCHCTBA U CUCTCMBI.




VY 10.

Pemrates npocreiimme KOMOMHATOPHBIE 33a4l METOJIOM IIepedopa, a TakxKe ¢
VICTIOJIb30BaHUEM U3BECTHBIX (hOpMYyII.

YV 11.

Pacnio3naBate Ha 4epTekax U MOZEISX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpEeXMEpHbIE OOBEKTHI C UX ONUCAHUIMU, U300PAKEHUSIMHU.

V12.

OnuceIBaTh B3aUMHOC PACIIOIIOKCHUC IIPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.

VY 13.

N300paxaTb OCHOBHbIE MHOTOTPAaHHHUKH M KPYTJIbIC TEJIA; BHIIOIHATH YEPTEKH MO
ycnoBuAM 3a7a4d. CTPOUTH NPOCTEHIINe cedeHUs Ky0a, TPU3Mbl, TUPAMUIbI

VY 14.

Pemars nuaHuMeTpudecKkue U MpocTenIme CTepeoMeTpUIEeCcKIe 3a1a4i Ha
HAXO0XJICHUE TEOMETPUUICCKUX BEJIWYHH (IJIMH, YTIIOB, IIIOMACH, 00HEMOB)..

31.

3HavueHHe MaTEeMaTUUYECKON HAYKH JIJIsl PEeIIeHUs 3a]]a4, BOSHUKAIOIINX B TCOPUH U
MIPaKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAaHUYCHHOCTb MPUMEHECHHSI
MaTEeMaTUYECKUX METOJOB K aHAIM3Y U UCCIIECOBAHUIO IPOIIECCOB U SIBJICHUH B
IPUPOJIE U OOIIECTBE.

32.

3HadcHUE IMPAKTUKH 1 BOIIPOCOB, BO3ZHUKAIOIINX B caMOM MaTeMaTHUKe JUIA
(bOpMI/IpOBaHI/IH H Pa3BUTHUA MaTeMaTHYeCKOM HAYKH; ICTOPUIO PAa3BUTUA IIOHATUA
qucia, Co3JaHrud MaTCMAaTUYCCKOI'o aHaJIn3a, BOSBHUKHOBCHHA U pa3BUTUSA
I'COMCTpPHUMU.

33.

YHUBEpcalbHbI XapaKTeP 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCYKICHUMN, UX
IPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUECKOM NESTEIbHOCTH.

34.

BeposATHOCTHBINM XapakTep pasIMYHbIX POLECCOB OKPYKAIOIIErO0 MUPA.

35

OcHOBHbBIE MaTEeMaTUYECKUE TEPMUHBI U TOHATUSA, (POPMYIIBI aNTreOpbl U
TEOMETPHUH.

36.

Onpenenenus AeHCTBUTEIBHOIO YUCA, A0COIIOTHON U OTHOCUTEIIBHON
HOTPEIIHOCTH MPUOIMKEHNUN; TPAKTUUECKUE TPUEMbI BBIYUCIICHUN C
npUOJIMKEHHBIMU JaHHBIMHU.

37.

OnpeneneHus KOpHS HaTypaJabHOW CTEIIEHHU U3 YUCJIa U CBOMCTBA KOPHSI, CTEIIEHU C
palMOHAIBHBIMU IOKA3aTEISIMU U €€ CBOMCTBA, CTEIIEHU C ACHCTBUTEIbHBIMU
HOKa3aTessIMM U ee CBOMCTBA, Jorapudma ymcia, CBoiicTBa Jjorapu@moB, OCHOBHOE
JOTapru(PMHIECKOE TOKIECTBO, ICCATHUHBIC 1 HATYpaIbHBIE JIOTApU (MBI

38.

OCHOBHBIE TIOHATHUSI CTEPEOMETPUH, AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX,
B3aUMHOE PACIIOI0KEHUE MPSMBIX, PSIMOU U TIIIOCKOCTH, IBYX IJIOCKOCTEH B
MIPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPATIIEIIBHOCTU MPSMOM U TUNIOCKOCTH,
napaieIbHOCTH JIBYX TUIOCKOCTEH, CBOMCTBA MapajieIbHOTO MTPOSKTUPOBAHUS 1
UX MIPUMEHEHHE IS U300paxeHHs] PUTYp B CTEPEOMETPHUH, TIOHATUE YTIIa MEXTY
MPSIMBIMH, YTJIa MEXKTY MPSIMOU U TIJIOCKOCTHIO, OCHOBHBIE TEOPEMBI O
NEePHEHANKYIISIPHOCTH IPSIMOM M IJIOCKOCTH, TIOHSTHE IBYTPAaHHOIO yIjla, yria
MEXY IJIOCKOCTSIMU, TOHSATHE JIMHEWHOTO YIJIa, MPU3HAK NEPICHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEH.

309.

Onpenenenns u GOPMYIIBI YUCIIa IEPECTAHOBOK, pa3MEIICHNH, COUETaHNH,
dbopmyny 6uHoma HeroToHa.

3 10.

Ornpenenenust BEKTOpa, IEUCTBHUI Ha/l BEKTOPAMH, CBOMCTBA JIEHCTBHUI HAJT
BEKTOPaMHU, MMOHATUE IPAMOYTOJIBHON JIEKAPTOBOM CUCTEMBI KOOPAMHAT Ha
IJIOCKOCTH U B IPOCTPAHCTBE, MpaBuiia ACHUCTBUI HaJl BEKTOpaMH, 3aIaHHBIMU
KoopauHaTaMu, (POPMYIIBI 1711 BBIYUCIICHUS JUTUHBI BEKTOPA, YTa MEXY
BEKTOpPaMH, PACCTOSHHS MEXY ABYMS TOUKAMMU.

311.

Omnpenenenue panuana, Gopmysbl IepeBoJa rpayCHON MEpHI yIiia B paldaHHYIO U
00paTHoO, oIpe/ielIeHue CUHYCa, KOCUHYCa, TAHI€HCa U KOTaHTeHCa yriia, OCHOBHBIE
(bopMyJIIbl TPUTOHOMETPHH, MOHSITHS OOPAaTHBIX TPUTOHOMETPUYECKUX (DYHKIUH.

312

. Onpenenenue 4uciIoBOM QyHKIMH, CIIOCOOBI 33/1aHUs, IPOCTEHIINE
npeobpazoBanus rpadukoB GyHKIKN, cBOMCTBAa PyHKIIMHU, OOpaTHON QyHKIIMH, €€




rpadukK, CIoXKHOU QYHKINH, apuPMETHUECKHUE ONIepaluy HaJ PYHKIUSIMH,
CBOMCTBA U TpaMKH MMOKA3ATEIHHOM, TOTapu(PMUIECKON U CTETIEHHON (YHKIIUH,
CBOWCTBA U rpaMKU TPUTOHOMETPUUECKUX (DYHKINI, CBOWCTBA U rpaduKu
OOpaTHBIX TPUTOHOMETPHUYECKUX (DYHKIHIA.

313.

OnpeneneHne MHOTOTpaHHUKA, €T0 TIOBEPXHOCTH, IIOHATHE IIPABUIIBHOTO
MHOI'OIPAHHMKA, ONPEEICHUE IIPU3MBI, ITapajlIeIenuIieia, BUAbI IPU3M,
OIIpEICTICHUE TUPaMUbI, TPABUILHOM MMPAMHU/JIbI, YCEUYCHHOM MMPAMMUIbI.

3 14.

OmnpezneneHue Tena BpallleHUs U TOBEPXHOCTU BPALIEHHUs, ONIPEIeSICHHs LIMIUHPA,
KOHYcCa, I11apa, cepbl, CBOMCTBA FEOMETPUIECKUX TEIl.

3 15.

Omnpenenenue nociaea0BaTeIbHOCTH, OIIPEIEICHHE IIpeieia 0CIeJ0BaTEIbHOCTH,
olpeieIeHne HEeNTPEPhIBHOCTU (YHKIIMU B TOUKE, CBOMCTBA HEPEPBIBHBIX
byHKUIMH, onpeaeseHre TPOU3BOTHON, €€ TEOMETPUUYECKHIA U (PU3UIECKUI CMBICT,
npaBuia u popmyisl guddepeHnrpoBanus PyHKIIUH, OPEACICHIE BTOPOI
IPOM3BOIHOM, OOIIYI0 CXeMY MOCTPOEHUs rpaduKoB GyHKIUH C TOMOIIBIO
IIPOM3BOJIHOM, OIIpeesieHre IepBOOOPa3HOIL, onpeieneHne HeonpeaAeIEHHOTO
MHTETpaja u ero CBOMCTBA, (POPMYIIbI HHTETPUPOBAHUS, CITIOCOOBI BHIYMCIICHUS
HEOIpeeIEHHOr0 HHTErpalla, OnpeieseHUe ONpeie]IeHHOr0 HHTErpaia, ero
FE€OMETPUUYECKUNA CMBICT M CBOMCTBA, CIIOCOOBI BBIYMCIIEHUS TUIOIIA e
KPUBOJMHENHHBIX TPANELHil ¢ HTOMOIIbIO ONIPEAEIEHHOIO HHTErpaa.

3 16.

[TonsiTHs 00BbEMA TEOMETPUIECKOTO Tea, (POPMYITBI TSl BEIYUCICHUSI 00BEMOB
reOMETPUYECKUX TeJl, IUIOLIAAd TOBEPXHOCTH F€OMETPUYECKOT0 Tena, (OopMyIIbl
JUTSL BBIYUCIICHHSI 00EMOB, ()OPMYIIBI IS BBIYMCIICHUS TUIOMIA/ICH TTOBEPXHOCTEH
IF€OMETPUYECKUX TEIL.

317.

Omnpenenenne BEPOSTHOCTH, ONPEIEIICHUE CITy9aiiHOW BETMYMHBI U €€ (PyHKITUH
pacnpeieneHusl, ONpeeIeHUs] CYMMBI COOBITHI, TPOU3BEICHHUS COOBITHH, YCIOBHON
BEPOSTHOCTH, (POPMYITHUPOBKH U (HOPMYJIIBI TEOPEM CIIOKEHHS U YMHOKEHHSI
BEPOSTHOCTEH, MAaTEMAaTHYECKOTO OXKUIaHUSI U TUCTIEPCUH, TUCKPETHOM CIIydaitHOi
BEJINYMHBI M 3aKOHA €€ Paclpe/IeIICHHUS.

3 18.

Crioco0sbI pemeHuit crnocoObl peleHnid UppaMOHATFHBIX YPAaBHEHH U HEPABEHCTB,
CHOCOOBI PELICHUs] CUCTEM JIMHEHHBIX YpaBHEHUH C IBYMSI HEM3BECTHBIMHU, CTIOCOObI
pelIeHHs IPOCTENIINX MOKA3aTeNbHbIX U JIOTApUPMUUECKUX YPaBHEHUH, CTIOCOOBI
pelLIeHHs TOKa3aTeIbHbIX U JIOrapu(hMUIECKUX HEPABEHCTB, CIIOCOOBI peIIeHUs
IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH, CIOCOOBI PEeIIeHUs] TPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB, METOl MHTEPBAJIOB PELICHUS PalliOHAIBHBIX
HEPaBEHCTB.

OK 1

[ToHuMaTh CYIIHOCTH M COLMANBHYIO 3HAUUMOCTH CBOEH Oynymiei npodeccuut, NposBIsTh K
HEel yCTOMYMBBIA HHTEpEC.

OK 2

OpFaHI/I3OBBIBaTB CO6CTBeHHyIO JACATCIIBHOCTD, BLIGI/IpaTL THUIIOBBIC MCTOJBI U CITOCOOBI
BBITTOJTHCHU S HpO(l)CCCI/IOHaIIBHLIX 3aJga4, OOCHUBATb X 3(1)(1)€KTI/IBHOCTB 1 Ka4CCTBO.

OK 3

HpHHHMaTL peuiceHusA B CTAaHAAPTHBIX MW HECTAHAAPTHBIX CHUTyallUAX W HECTHU 34 HUX
OTBECTCTBCHHOCTD.

OK 4

OcCyHIecTBIISATh IOUCK W WCIIOJIb30BaHHE WH(POPMAIIUH, HE0OXO0AUMON AJist 3PPEKTHUBHOTO
BBITIOJIHEHHS TPO(PECCHOHANBHBIX 33/1a4, MPO(ECCHOHATFHOTO U IMYHOCTHOTO PA3BUTHSI.

OK 5

Hcnons3oBath I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHble TCXHOJIOTHUHU B HpO(l)eCCHOHaJ'IBHOfI
JACATCIIBHOCTH.

OK 6

Pabortarh B KOJIJICKTHBE M KOMaH e, 3PPEKTUBHO O0IIAThCs C KOJIJIEraMH, PYKOBOACTBOM,
MOTPEOUTEISIMHL.

OK 7

Bpate Ha ce0s OTBETCTBEHHOCTH 3a pa0OTy YJICHOB KOMaHbl (MTOJYMHEHHBIX), PE3yIbTaT
BBIIIOJIHEHUS 3aJaHUM.

OK 8

CaMOCTOSATEIHPHO OMPENENATh 33a1auu MPOGECCHOHATBHOTO W JIMYHOCTHOTO Pa3BUTHS,
3aHMMATKCS caM000pa30BaHEM, OCO3HAHHO TNIAHUPOBAThH MOBBIIICHHE KBATU(DUKAITUH.

OK9

OpI/IeHTI/IpOBaTBCH B YCJIOBHUAX YacTOil CMEHBI TCEXHOJOTHH B HpO(i)eCCI/IOHaHBHOI)'I




ACATCIIbHOCTH.

1.3 Pacnpeue.ﬂe}me OLCHUBAHUSA PE3YyJIbTATOB oﬁyqe}mﬂ Mo BUAaM KOHTPOJIsA

Kox m nHamMeHOBaHHe JJjieMEHTA YMEHMH WJIM

Buabl arrectanuu

N . Ilpomesicymounas
3HAHUI Texywuti KOHMpObL
ammecmayus
YmMeHnue
. @pPOHTAIBHBIN ONIPOC; | KOHTPOJIbHAS
VY 1 BoemonsasTh apupMeTHYecKre ACHCTBHUS Hal e — a601a
HHMCIIAMH, COYETas YCTHBIE U IMCbMEHHBIE IPHEMBL; | - Y ?1 cemectp)
HAXOJUTh NPHUOIMIKEHHBIE 3HAUYEHUS BEIUYUH U n I; KT.I/I‘IGCKaﬂ SK3AMEH p),
HOrPEIIHOCTH  BbIUMCIEHUH  (alOcoiroTHas u p6 )
OTHOCHUTEJIbHAS); c pabota (2 cemecrp)
; paBHHUBATh YUCJIOBbIE KoHTposts
BBIPAKCHUS. .
P CaMOCTOATEIBHON
OK 1,2,34,5,6,7,8 6
paboTBI IO TEMaM
Y 2 Haxomuth 3HaueHUs KOpHs, creneHd, | DpoHTaIBHBIN OMPOC;

norapudma, TPUTOHOMETPUUYECKUX BBIPAKEHUIN Ha

OCHOBE olpezeeHus, UCIIONb3YS pu
HEOOXO/MMOCTH HMHCTPYMEHTaJbHbIE CpE/ICTBA;
[I0JIb30BAaThCA  NPUOIIMKEHHON  OLEHKOM  Hpu
IIPAKTUYECKHUX pacyeTax.

OK 1,2,34,5,6,7,8

WHIUBUTyaJIbHBIN
ornpoc.
IIpakTrueckas
paborta
KonTposb
CaMOCTOATEIBHON
paboThI IO TeMaM

Y 3 BobinonHATe NpeoOpa3oBaHUs BBIPAKCHHIH,
npuMeHsisi GOpPMYIIbI, CBSI3aHHBIE CO CBOWCTBAMHU

CTENEHEH, JIorapu()MoB, TPUTOHOMETPUUECKHX
(GyHKIHIA.
0K 1,234,5,8

®poHTaTBHBIN OIIPOC;
VHIUBUIYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

Kontpois
CaMOCTOSTEILHOMI
paboThI IO TEMam

VY 4 BpruucnaTth 3Ha4eHHe (PYHKIMU 110 33JaHHOMY
3HAUEHUIO apryMeHTa MpH pPa3IMYHBIX crocodax
3aganust QyHkuu. CTpouTh rpauKyd M3y4eHHBIX
GyHKIMH, WITIOCTPUPOBATH 1O IpadUKy CBOMCTBA
3JIEMEHTAPHBIX (QYHKIUH.

OK 1,234

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

Kontposs
CaMOCTOSITEIbHOM
paboTHI IO TEMaM

Y 5 HaxoauTe TpOU3BOAHBIC JJIEMEHTAPHBIX

G yHKITHIA.
OK 1,234

OpOHTAIBHBIHI OIIPOC;
WHIUBUYTbHBIN
ompoc.

[TpakTnueckas
pabora

Kontposb
CaMOCTOSTEJIbHON




paboTHI 1O TeMaM

VY 6 Hcnonb30BaTh MPOU3BOAHYIO ISl M3YYEHUS
CBOMCTB (DyHKLIMI U TOCTPOEHHSI IPahuKOB.
OK 1,234

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJIbHBIH
orpoc.

[IpakTrnueckas
paborta

KonTposb
CaMOCTOATEIBHON
paboThI [0 TeMaM

Y 7 IlpuMeHATh NPOU3BOJIHYIO JI INPOBENECHUS
OpUOJIMKEHHBIX  BBIYMCICHMH, pelarh 3aJadu
IIPUKIAQOHOTO  XapakTepa  Ha  HAaxO0XKJICHHE
HauOOJIBIIEr0 ¥ HAMMEHBILIETO 3HAYCHMUS.

OK 1,234

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJIbHBIH
orpoc.

[IpakTrueckas
paborta

KonTposb
CaMOCTOATEIBHON
paboThI IO TeMaM

VY 8 BbuuciATh B NPOCTEHIINX CIyYasx IUIOMIAIN

®poHTaTBHBIN OIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

U 00BEMBI C HCIIOJIB30BAHUEM OIPEIACICHHOTO
WHTEerpaa.

0K 1,2,3,5,6,7,8

Y 9 Pemare panuoHanbHBIC, IOKa3aTEIbHBIC,
norapu(pMHUECKHE, TPUTOHOMETPUUCCKHE
yYpaBHEHUs,  CBOJSIIMECS K  JIMHEHWHBIM |

KBaJApaTHbIM, a TaKXKXEC aHAJIOTUYIHBIC HCPAaBCHCTBA U
CHUCTCMBEI.

OK 1,234

@pOHTAIBHBIN OIIPOC;
WHJUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

KonTposb
CaMOCTOATEIBHON
paboThI IO TeMaM

V¥ 10 Pemats npocTeiinirie KOMOMHATOPHBIE 3a/1a41
METOJIOM Iiepebopa, a TakkKe C HMCHOIb30BAaHHEM
U3BECTHBIX (POPMYII.

OK 1234

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

KoHnTpoas
CaMOCTOATEIBHON
paboTHI IO TeMaM

Y 11 Pacno3naBaTh Ha YepTekKax U MOJEIAX

OpOHTAIBHBIHI OIIPOC;

IIPOCTPAHCTBEHHBIE (hopmbI; COOTHOCHUTH | MHAMBUYaJIbHBIN
TpexMepHble OO0BEKTBI € HX  ONHCAHHUIMH, | ONPOC.
H300paXKEeHUSIMHU. [IpakTnueckas
OK1234 pabota

@pOHTAIBHBIN OIIPOC;
Y 12 OnuceiBaTh B3aUMHOE DPACHOJOXKEHHE | MHAWBUIYAIbHBINA
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE. OIpoc.

[IpakTrueckas

KOHTPOJIbHAS
paborta

(1 cemectp),
JK3aMeH

(2 cemectp)




pabota

Y 13 HzobOpaxaTh OCHOBHbIE MHOTOTPAHHHKH H
KpYTIble Te€lla; BBHIIOIHATH YEPTEKU II0 YCIOBUAM
3agauy. CTpouTh mpocTeilline cedeHus KyoOa,
MPU3MBI, ITHPaMUIbI

OK 1,234

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJIbHBIH
orpoc.

[IpakTrnueckas
paborta

KonTposb
CaMOCTOATEIBHON
paboThI [0 TeMaM

V14 PemaTh TIaHUMETPUYECKHUE WM IMPOCTECHINME

®poHTaTBHBIN OIIPOC;

KOHTPOJIbHAS
paborta

(1 cemectp),
IK3aMeH

(2 cemectp)

CTEPEOMETPUYECKUE 3a/Jauydl Ha  HAXO0XJIECHUE | MHIUBUAYAJIbHbBIN
reOMETPUYECKUX  BEIMYMH  (UIMH,  YIJIOB, | OINpOC.
ioniaiel, o0beMoB [IpakTnueckas
OK1,2,34 pabora
Kontpois
CaMOCTOSITEIIbHOU
paboThI IO TEMaM
3Hanue
3 1 3Ha3HaueHue MaTeMaTUYeCKON HAyKH JIIs @pPOHTAIBHBIN ONIPOC; | KOHTPOJIbHAS
pelIeHus 3a/1a4, BOZHUKAIOIIKX B TEOPUH U VHAMBUYaJIbHBIN pabora
IPAKTHKE; IIUPOTY U B TO K€ BPEMSI orpoc. (1 cemectp),
OTrPaHUYEHHOCTH IPUMEHEHHSI MaTEMaTHYECKUX [IpakTnueckas JK3aMEH
METO/IOB K aHAJIM3Yy U UCCIIEOBAHUIO MPOIIECCOB U | paboTa (2 cemectp)
SBJICHUI B IPUPOJE U OOLIECTBE.
3 2 3HaueHHe NPAKTUKU U BOIIPOCOB, ®poHTaATBHBIN OIIPOC;
BO3HHUKAIOIINUX B CAMOM MaTeMaTUKe JUIst VHAMBU1yaJIbHBIN
(bopMHpOBaHUS U PAa3BUTHS MaTEMATUYECKOMN orpoc.
HAyKH; UCTOPUIO PAa3BUTHS MTOHATHS YUCIA, [IpakTuueckas
CO3/aHMS MaTEMaTHYECKOIO aHAJIN3a, pabora
BO3HUKHOBEHUS U Pa3BUTHSI T€OMETPHH.
3 3 YHuBepcanbHbIN XapaKTeP 3aKOHOB JIOTUKU OpOHTAIBHBIHI OIIPOC;
MaTeMaTUYECKUX PacCyKICHHUM, UX MPUMEHUMOCTD | WHIUBUAYAIbHBIN
BO BCEX 00JI1aCTAX YEJIOBEUECKON JEITEIbHOCTH. orpoc.
[IpakTnueckas
pabora
3 4 BeposATHOCTHBIN XapakTep pa3IMUHbIX OpOHTAIBHBIN OIIPOC;
MPOLIECCOB OKPY’KAIOIIETO MUPA. WHIUBUAYAIbHbBIN
orpoc.
[IpakTnueckas
pabora
3 5 OCHOBHBIE MATEMAaTUYECKUE TEPMUHBI U @poHTAIBHBIN 0IIPOC;
HOHSATHSL, (HOPMYIIBI alIreOphl U TEOMETPHUH. WHIUBUAYaIbHBIN
orpoc.
[TpakTnueckas
pabota
3 6 OnpeneneHus AeMCTBUTEIBLHOIO YUCIA, @poHTAJIBHBIN 0NPOC; | KOHTPOJIbHAs




a0COIOTHON M OTHOCHUTEIBHOM MOTPEITHOCTH
NpUOJIMKEHUH; TPAKTHYECKUE TPUEMBI
BBIYUCIICHUH C MPUOIMKEHHBIMH JaHHBIMH.

WHIUBUIYAIbHBIN
omnpoc.
[IpakTnueckas
pabora

3 7 OnpenaesieHus: KOPHS HATypaJIbHOW CTENIEHU U3
YHCIIa U CBOMCTBA KOPHS, CTETICHH C
paloHaIbHBIMU NIOKA3aTENIIMU U €€ CBOMCTBA,
CTETICHU C JICHCTBUTEILHBIMU TIOKA3aTEISIMU U €€
CBOIiCcTBa, Jorapudma vrcna, cBOWCTBa
J0rapu(pmMoB, OCHOBHOE JIOTapUPMHUECKOE
TOKJIECTBO, AECITUYHBIC U HATYpaJIbHbIC
J0rapupMBbl.

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJbHBIH
orpoc.

[IpakTuueckas
paborta

3 8 OCHOBHbIE MTOHATHSI CTEPEOMETPUU, AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX, B3AUMHOE
PaCIOJIOKEHUE TPSIMBIX, TIPSIMOM U TIJIOCKOCTH,
JIBYX IJTOCKOCTEH B IPOCTPAHCTBE, OCHOBHBIC
TEOPEMBI O MAPaAUICIIbHOCTH MPSMOK U TUIOCKOCTH,
napajuieIbHOCTH JIBYX TUIOCKOCTEH, CBOMCTBA
napauieIbHOTO IPOSKTUPOBAHUS M UX
IpUMEHEHUE AJI u300pakeHus puryp B
CTEPEOMETPUH, MIOHATUE YTIIa MEXY MPSIMBIMH,
yriia MeXIy MpsSIMOM U TUIOCKOCThIO, OCHOBHBIE
TEOPEMBI O MEPIEHAUKYISIPHOCTH MPIMOI U
MJIOCKOCTH, TMIOHATHE JBYTPAHHOIO yIJia, yria
MEXy IIIOCKOCTSMHU, TOHATHE JTMHEWHOTO YA,
MIPU3HAK NEPICHANKYISIPHOCTH ABYX MJIOCKOCTEH.

®poHTaTBHBIN OIIPOC;
VHIUBUYJIbHBIN
ompoc.

[IpakTnueckas
pabora

3 9 Onpenenenus U GOPMYJIIbI YUCITA
NIEPECTAHOBOK, Pa3MEUICHHUI, COYCTaHH, (OPMYITY
6unoma HrrotoHa.

@pOHTAIBHBIN OIIPOC;
VHAMBUYaJIbHBIN
ornpoc.

IIpaxTrueckas
paborta

3 10 Onpenenenus BEKTOpa, ISHCTBUN HAJl
BEKTOpPaMH, CBOWCTBA JECUCTBUN HAJl BEKTOPAMHU,
MOHATHE MPSIMOYTOJIBHON JIEKAPTOBON CUCTEMBI
KOOPAMHAT HA IUNIOCKOCTH U B IIPOCTPAHCTBE,
MpaBWIa ICUCTBUM HaJ BEKTOPAMH, 3aJaHHBIMU
KoopAuHaTaMu, (POPMYIIbI ISl BBIYUCIICHUS ATUHBI
BEKTOPA, yria MEXy BEKTOpaMHu, PacCTOSHHUS
MEXK]1Y ABYMsI TOUYKAMHU.

OpOHTAIBHBIHI OIIPOC;
WHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabora

3 11 Omnpenenenue paauana, GopMyJibl IepeBoia
IpaJyCHON MepHI yIiia B paMaHHYI0 U 00paTHO,
oIIpeJieTIeHne CHHYca, KOCHHYCa, TAHT€HCa U
KOTaHI'€HCa YIJla, OCHOBHBIE ()OPMYIIbI
TPUTOHOMETPHH, TOHITHUS 0OPATHBIX
TPUTOHOMETPUUYECKHX (DYHKIUH.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
omnpoc.

IIpaxTrueckas
paborta

3 12 Onpenenenne 4MCIOBON (HYHKIIHH, CTIOCOOBI

@pOHTAIBHBIN OIIPOC;

3aJaHusl, IpocTeiIre npeodpa3oBaHus rpauKOB | MHAWBUIYAIbHBINA
byHKIMH, cBOMCTBA PYHKIMH, 00paTHON (QYHKIMH, | OmpocC.
ee rpaduk, cioxkHoi ¢yHKuuHU, apudmernyeckue | Ilpaktuueckas

pabota

(1 cemectp),
IK3aMeH

(2 cemectp)




orepanuu HaJ QYHKIUSMH, CBOMCTBA U rpaduKu
MOKa3aTeIbHOU, JTOTapU(PMUUECKON U CTEIEHHOMN
¢ynkuuu, cBoiicTBa u rpaduku
TPUTOHOMETPHUYECKUX (DYHKIUH, CBOHCTBA U
rpaduku 0OpaTHBIX TPUTOHOMETPUYECKUX

G YHKIHA.

pabora

3 130mnpenenenne MHOTOrpaHHUKA, €r0
IIOBEPXHOCTH, MIOHATUE IIPABUIILHOTO
MHOT'OTpaHHMKA, OIIPEIEIICHUE IPU3MBI,
napajuleenuIe1a, BUAbl IPU3M, OIPEICIICHNE
NpaMU/bl, IPABUILHON TUPAMU/IBI, YCEYEHHON
IIUPAMHUIBI.

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJbHBIH
orpoc.

[IpakTuueckas
paborta

3 140npenenenue Tena BpalEHUs U IOBEPXHOCTH
BpAIlIeHHsI, ONIPEACICHUS IWINHAPA, KOHYyCa,
mapa, c(hepbl, CBOICTBAa FTEOMETPHUUECKUX TeJl.

@pOHTAIBHBIN OIIPOC;
WHIMBHU1YaJbHBIH
orpoc.

[IpakTuueckas
paborta

3 15 Onpenenenrie nocie10BaTeIbHOCTH,
orpezesieHue Mnpeesia nocae10BaTeIbHOCTH,
olpeieNIeHUe HENIPEPBIBHOCTU (PYHKILIUU B TOUKE,
CBOICTBA HETIPEPBIBHBIX (PYHKLNH, OIIPEACTICHIE
IPOU3BOJIHOM, €€ TeOMETPUUECKUI U (PU3nYecKuit
CMBICII, TIpaBmIIa U GopmyIbl qudGepeHIpOBaHUS
GbyHKLUY, onpeaeeHre BTOPOH MPOU3BOJHOM,
00IIyIO CXeMy OCTpOeHHS TpaduKOB PYHKIHI ¢
IIOMOUIbIO IPOU3BOJHOM, OIIPEEICHHUE
nepBOOOPA3HOI, ONpeieieHne HeOTPeIEeIEHHOTO
MHTETrpaja u ero cBoicTBa, GopmMyIibl
MHTETPUPOBAHUS, CIIOCOOBI BBIYMCIICHUS
HEOIpEeAEIEHHOTO NHTETPala, ONpPEAcICHUE
OTIpe/IeIEHHOr0 UHTErpaa, ero reoMeTpuYeCKuit
CMBICJI U CBOMCTBA, CIIOCOOBI BEIYUCICHHS
TJIOMIAIeH KPUBOJIMHENHBIX TPANEUN C TOMOIIBIO
OIPEIeIEHHOr0 UHTErpaa.

®poHTaTBHBIN OIIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

3 16 IonsTust 00bEMa reOMETPUUYECKOTO TETIA,
dbopMyIBI T BBIYMCIIEHUSI 00BEMOB
T€OMETPUUYECKHUX TEJI, TUIONIAIU IOBEPXHOCTH
TEOMETPHUUECKOTO Telna, GOpMYIbI sl BBIYUCIICHUS
00beMOB, (HOPMYJIBI 17151 BBIYUCIICHUS TUIOIIAIeH
MMOBEPXHOCTEH T€OMETPUUYECKUX TEl.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 17 Onpenenenue BepOsITHOCTH, ONIPEIeTICHNE
CJlyyaifHON BEIMYMHBI U €€ QYHKIUU
pacmpeneneHus, OnpeieJICHUs CyMMbI COOBITHIH,
NPOU3BEACHUS COOBITHI, YCIIOBHON BEPOSITHOCTH,
bopMyTUPOBKHU U (HOPMYJITBI TEOPEM CIIOKEHUS U
YMHOXEHHS BEPOSITHOCTEH.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
omnpoc.

IIpaxTrueckas
paborta

3 18 CriocoOblI perieHnii cnocoobl petieHui

@pOHTAIBHBIN OIIPOC;

UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB, VHIMBUYaJIbHBIN
CIOCOOBI PEeLIeHHs] CUCTEM JIMHEWHBIX YpaBHEHUH C | ompoc.
JIByMsI HEM3BECTHBIMHU, CIIOCOOBI pEIICHUS [IpakTueckas

KOHTPOJIbHAS
paborta

(1 cemectp),
9K3aMeH

(2 cemectp)
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NPOCTEUIINX TMOKAa3aTEIbHBIX U JIOTAPU(PMUIECKUX
YPaBHEHHH, CIIOCOOBI PEIICHHS TOKA3aTeNbHBIX U
JOrapu(PMHUECKUX HEPABEHCTB, CIIOCOOBI PEIICHUS
HPOCTEHIITNX TPUTOHOMETPHUYECKUX YPaBHEHUH,
CIIOCOOBI PELIECHUS POCTEUILINX
TPUTOHOMETPUYECKUX HEPABEHCTB, METO]]
HHTCPBAJIOB PCIICHHU A pallMOHAJIbHBIX HCPABCHCTB.

pabora

11




1.4 PacnpenesieHue TUIIOB OLIEHOYHBIX CPEACTB MO 3JIeMEHTAM 3HAHMA U YMEHMI TeKYyIIero KOHTPOJIsI

Conep:xkanue Y4eOHOro
MaTepHaJia o nporpaMmme

Tun KOHTPOJILHOI'0O 3alaHUA

VI Yy YIY | 3[3|3]|3]|3 313/ 3/3(3/3|3[3|3

1] 1 111|123 |4]|5 021111 {112]1|1
0| 1 3| 4 112|3{4|5|6|7|8

Tema 1 Benecuue 313 |3

Tewma 2 Pa3zBurtue nouarus o 5

qucie

Tema 3 KopHu, crenenu u 5 5

sorapupmMbl

Tema 4 [IpsiMble U TIIIOCKOCTH 5 5

B IPOCTPAHCTBE

Tema 5 KomOunaropuka 5 5

Tema 6 Koopaunats! u 5 5 5

BEKTOPBI

Tema 7 OcHOBBI 5 5)

TPUTOHOMETPHH

Tema 8 OyHKIMU U X 5 5

CBOWCTBA U TpadUKH

Tema 9 MHOrorpaHHuky u 5 |5 5 55 5

KpYTJIBIE Tela

Tema 10 Hayana 5 5

MaTeMaTHYECKOTO aHAJIN3a

Tema 11 UnTerpan u ero 5

IPUMCHCHHE

Tema 11 DnemenTs! TEOPUN 5 |5

BEPOSITHOCTH. DJIIEMEHTHI 5 5

MaTEeMaTHYECKON CTaTUCTUKH.

Tema 12 YpaBHeHus u 5

HEPABEHCTBA.

12




1.5.

Pacnpene/ieHue TUIIOB OLIEHOYHBIX CPE/ACTB M0 3JIeMeHTaM 3HAHUI U YMEHH KOHTPOJIHPYEMbIX HA IIPOMEKYTOYHOI aTTecTaluu

Conep:xkanue

YA

Y4eOHOro
MaTepHaJia o nporpaMmme

Tun KOHTPOJBbHOI'O 3a{aHUSA

[N

[EEN

Y
1
3

Yy
1
4

10

11

[N

[N

[N

[N

[N

[N

[N

Tema 1 Beeneune

Tema 2 Pa3sButue mousaTus o
YHCIIe

Tema 3 KopHu, crenenu u
sorapupmMsbl

‘!_\

‘!A

.!A

oRrloR

orlopr

[N

[EEN

Tewma 4 [IpsiMble U TIIIOCKOCTH
B IIPOCTPAHCTBE

(B

Tema 5 KomOunatopuka

Tema 6 KoopauHatsl u
BEKTOPHI

Tema 7 OCHOBEI
TPUTOHOMETPHUU

‘!A

.!_\

.!_\

Tema 8 @yHKIMH U UX
CBOMCTBA U rpaduKu

.!A

DL O

[EEN

Tema 9 MHOrOrpaHHuKH U
KpyTJIbIe Tela

Tema 10 Havana
MaTeMaTHYECKOro aHaIn3a

Tema 11 UuTerpan u ero
[IPUMEHEHHE

Tema 11 DiiemeHTHI TEOpHUH
BEPOATHOCTH. DIIEMEHTBI

MaTeMaTHIEeCKOH CTaTHCTHKH.

Tema 12 YpaBHeHus u
HEpPaBEHCTBA.
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2. CIEHU®UKALIMSA OLIEHOYHBIX CPEJCTB

2.1Ha3zHnauyenue

Crnenmndukanueil yCTaHABIUBAIOTCS TPEOOBaHUS K  COJACPXKAHUIO U
0(OpMIICHUIO BAPUAHTOB OIICHOYHOTO CPEJICTBA. TPaKTHIECKas padboTa.
[IpakTyeckas paboTa mpeaHA3HAUYCHA JJII TEKYLIETO KOHTPOJS U OLEHKH
3HQHUW W yMEHUM CTYIEHTOB II0 IIporpaMMe Y4YeOHOW JAUCIUTIIMHBI
MaremaTtuka: anredpa obpazoBarenpHoi mporpammel  CIIO  mo
crenpasibHOCTH 19.02.03 TexHomorust xjeba, KOHAUTEPCKUX U MaKapOHHBIX
15631 () 0505 8

2.2KoHTHMHIeHT artTecTyeMbIX: 1 Kypc Ha 0a3e OCHOBHOTO OOIIEro

o0pa3oBaHuUs

2.3 @opMa M yCJOBHSI aTTECTANMU: TEKYIIH KOHTPOIb MPOXOIUT B BHUJEC
BBIIIOJIHEHHS 33JaHUI MPAaKTUYECKOU pabOoThI

[IpomMexxyTOUHBI KOHTPOJb NPOBOAUTCS B (OpMe KOHTPOJIBbHOU padoThl (1
ceMecTp) W dK3aMeHa (2 ceMecTp) MO 3aBEpUICHHUIO OCBOCHHUS YYEOHOTO

Marepuajga y4yeOHOH JUCIUIUIMHBI,

TEKYLIErO KOHTPOJIS.
2.4 Bpemsi BbITIOJTHEHUSI:

MOATrOTOBKA 5 MUH,;
BBLIIIOJTHCHHUE 2 yac 50 muH;
odopmiieHHE U cAavya 5 MUH.

BCETO 3 yac 0 MUH.

IIpyu IOJOXKHUTCIIBHBIX PC3YyJIbTaTax

2.5.Pexomenayemasi JIuTepaTypa 1Js pa3padoTKi OLEHOYHBIX CPeICTB U
NMOATOTOBKH 00YYAKIIMXCH K aTTeCTAlUM.

KuuroodecneueHHOCTH
Bubauorpaguyeckoe onucanue u3JIaHus Ocuosuan/ Koua-Bo.
(aBTOp, 3aI/1aBHe, BU/I, MECTO M IO/l H3JAHHS, KOJ. CTP.) AOMOJIHUTETbHAS 3K3. B GHGIL Bgelf;pmcl:l”
JuTeparypa CII6IDY pecyp

boromoros, H. B.
Maremartuka : yaeonuk s CITO / Boromosnos
H. B., Camoiinenko I1. U. - 5-e u3f., mep. u 10II. -OCH. OBC IOpaiit
Mockaa : FOpaiit, 2021. - 401 c. -
(ITpodeccuonanbuoe o6pa3oBaHue).
boromosos, H. B.
["eomeTpus : yueOHOE HocoOue JuIst
CIIO / Boromonos H. B. - OCH OBC IOpaiit
Mockaa : FOpaiir, 2021. - 108 c. -
(ITpodeccuonanbuoe o6pa3oBaHue).
boromoros, H. B.
IAnreOpa 1 Havalla aHajn3a : yueOHoe mocooue .
s CIPIO / Boromosos H. B. Y_‘I Mocksa : ocH ObC HOpaiit
FOpaiit, 2019. — 240 c.
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https://urait.ru/bcode/469433
https://urait.ru/bcode/469826
https://www.biblio-online.ru/bcode/428057

lboromoros, H. B.

[[pakTHyeCKUE 3aHATHS 10 MATEMATUKE B 2 Y.
Yacts 1 : yuebnoe nocobue / H. B. Boromonos.
— 11-e u3a., mepepad. u gorn. — Mockga :
FOpaiit, 2019. — 326 c.

JTOII

ObC IOpaiit

boromoros, H. B.

[TpakTH4ecKue 3aHTH 10 MATEMaTHKE B 2 .
Yacts 2 : yuebHoe nocobue aiis CI1O /
boromonos H. B. — 11-e u3na., nep. u gon. —
Mockaa : FOpaiit, 2019. — 251 c.

o

ObC IOpaiit

bapnymkuH, B. B.

Matematuka : yaeOHuK. B 2-x Tomax. Tom 1 :
Marematuka. 3J€MEHTHI BhICIIEH

maremaTuku. 1 / bapaymkun, B. B. ;
MOCKOBCKHI HHCTUTYT JIEKTPOHHOU TEXHUKH. -
Mocksa : KYPC, 2021. - 304 c. - (Cpennee
npodeccuoHaIbHOE 00pa30BaHUE).

JTOII

ObC
ZNANIUM

bapaymkun, B. B.

MaremaTuka : yaeOHuk. B 2-x Tomax : B 2
romax. Tom 2 : Maremaruka. D1€MEeHThI BbICILIEH
marematuku / bapaymkun, B. B. ; MockoBckuit
WHCTUTYT 3JIEKTPOHHOMN TEXHUKU. -

Mocksa : KYPC, 2021. - 368 c. - (Cpenuee
npodecCHoHAIbHOE 00pa30BaHME).

mon

ObC
ZNANIUM

2.6 .MuTEepHeT 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/434366
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 OHEHOYHBIX CPEACTB

3allaHI/ISI AJIHA TIPOBEACHUA TECKYIIEI0 KOHTPOJIsA

Pasznen Pa3zBurne NOHATHA O YHCJIE

IIpakTnuyeckass padora «Pa3BuTHe NOHATHS O YHCJIE»
1 BapuaHT

1. 3anmuiuuTe YuCIo B CTAHJAPTHOM BUJIE:

a)730000000; 0)0,0000025;
8)0,24 *103; 1)75,2*%10%,
2. [IpencraBbTe OOBIKHOBEHHYIO APOOb B BUJIE ACCITUYHON MEPUOANUECKON
JTpoOu:
13 35
a) 15" ) 111
3. Brruncnure:
A BT A ] e
4, Haitpure conpspkEHHOE YUCIIO KOMIUIEKCHOMY YHCITY:
z=4 + 5i.
S. OOpartuTte YUCThIE IEPUOIUYECKHE IECATUYHBIE IpOOU B OOBIKHOBEHHbIE:

a) 0,(42); 06) 0,(513).
6. OOparure cMelaHHbIE MEPUOANYECKUE IECITHUHbBIE IPOOU B
O0OBIKHOBEHHBIE APOOH:
a) 0,027); 6) 0,0(01).
7. Hauel uncna  Z;=- 1 +3 1, Z,= 4 + 5i. Beruucure:
a) MOJIYJIM YMCeN Z1 U Z2,
0) cymMMy 4ucen Z1 U Z;
B) PA3HOCTh YHUCEI Z1 U Z;
I') MPOU3BEJICHUE YHUCeN Z1 U Zo.
8. ITocTpoilTe KOMILIEKCHBIE YK CIIa B KOOPIUHATHOM MIOCKOCTH:
z:=-1+3i,2,=4 + 5i.
12,8:0,64+3,05:0,05

8g:1i—1
3 9

9. HalimuTe 3HaueHue apoou:

2 BapuMaHT

1. 3anuiuuTe YUCI0 B CTAHJAPTHOM BUJIE:
16



a) 37000000; 6)0,00000052;

B) 0,42*%10%; 1)52,7*%10°.
2. [IpeacTaBpTe OOBIKHOBEHHYIO IpOOb B BUJIE JECATUYHOM MEPUOTUYECKON
poOu:
3 95

a) 11 @) 333
3. Beruucnure:
2i° +i% i +i% +i™,
4. Haitnure conpspk€HHOE YMCIIO KOMITJIEKCHOMY UHCTTY:
z=4 -Ti.
5. O6paruTe YUCThIE IEPUOANYECKHUE NECATUYHBIE TPOOHU B OOBIKHOBEHHBIE:
a) 0,(72); ©) 0,(918).
6. OOpatute cMelIaHHbIe MEPUOIUUECKUE JECATUUHbBIE JPOOU B OOBIKHOBEHHBIE
JpoOu:
a) 0,3(6); ©0) 0,11(6).
7. Hauel uucna Z;= - 3 +5i, z,= 4 -7i. Beruucmaure:
a) MOJTyJIM YUCEN Z1 U Z |
0) cyMMy 4YucCen Z1 U Zy;
B) Pa3HOCTh YHUCEI Z1 U Z;
I') MPOU3BEJICHUE YHUCEeN Z1 U Zo.
8. IlocTpoiTe KOMILIEKCHBIE YHCIIA B KOOPIAUHATHOW MIIOCKOCTH:
Z1=-3 + 51, 2,=4 -7i.

9. Haiigure 3HaYeHHE IPOOH: 203,4:9-(539-7,39)

3,7 1
14 9 3
3amaHus bamer [Tpumeuanue
1,2, 3,4 8 Kaxxaplii mpaBuiIbHBIN oTBET 1
Oamn
56,7 18 Kaxxaplii mpaBuIbHBIN OTBET 2
Oayuia
8,9 9 Kaxnp1it mpaBuIbHBIN OTBET 3
Oayuia

Kpurtepum oleHKkn ¥ mIKaJa nepesoja 0a/jioB B OTMETKHU
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OTMeTKa

Yuc0 0a,1J10B,
Heo0XoauMoe IJ15
MOJIy4eHHUsI OTMETKHU

« 5» (0TINYHO) 33-35
« 4y (xoporio) 2732
« 3 18 — 26
(Y1OBIIETBOPUTEIIBHO)
OT1BeTnI «2« MeHee 18 K
pabote (HEeYTOBJIETBOPUTEIHLHO)
«Pa3BUTHE MOHATHS 0 YUCJIE)
3ananue Bapuanrt 1 Bapuant 2
1 a) 7,3*108; 0) 2,5*%10°; a) 3,7*107; 6) 5,2*107;
B) 2,4*10%; 1) 7,52*10°, B) 4,2%10°°; r) 5,27*108,
2 a) 0,8(6); 0) 0,(315). a) 0,(27); 0) 0,(285).
3 -2 -2
4 7 =45 Z =4+7i
14 19 8 34
—; 0) —. —; 0) —.
> ) 33’ ) 33 ) 11 ) 37
3 1 11 7
—; 0) —. =; — .
6 ) 110’ ) 990 ) 30° ) 60
2 [ =0 = ) [ =35 [2.] =65 6)1
7 6) 3 +8i; B)-5-2i; r) - |-2i; B) -7+12i; )23
20 + 7i. —1.
1= -3+5i
Z1=-1+3i
8
Z,=4 + 5j
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Zr= 4 -T7i

9 16,2 -147,6

Pasznea . Kopuu, crenenu u jgorapugpmsl

IIpakTnueckas padora «KopHu, creneHu u Jorapugmbi»

1 BapuanT
Al. Yopoctuts Bblpaxkenue u Haith x: Igx=1g8+2Ilg5-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)O0.
A2.Hatinure openb ypaBHeHus log »(3x +1) =3
1) 11; 2)1; 3) -10; 4) g :

A3. YKaxuTe MpOMEXYyTOK, KOTOPOMY MPHUHAICIKUT KOPEHb YPaBHCHHUS

logs (4—x)+logs2=1

1)(-3;-1);2)(0;2);3)[2,3];4) [4;8].
A4. Haitnute cymmy KopHe# ypaBHeHus log, x? = log,(9x — 20)

1)-13; 2)-5; 3)5, 4)09.
AS. Pemre HepaBeHcTBO logs(4—2x) =1

1) (-0;0,5];2) (-00;2];3) [2; +0);4) [ 0,5; +00).

B1. Pemure HepaBeHcTBO logx(3x+2) = log, (x—1)

1) (1, +o0); 2)('00;—% 1;3)[-1,5; —%]; 4) peleHui Her.

B2. Pemmmre HepaBeHncTBO log, (6 —-3x) > -1
9

1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haiiaute 4ucio MenblX OTPULATENbHBIX PEIICHHH  HEepaBeHCTBA
lg(x+5)=< 2-1Ig?2
1) 5; 2) 4; 3) 10; 4) H1 OAHOTO.

2 BapuMaHT
Al. Yopoctuth Bblpaxkenne u Hawtu x: Igx=1g12-1g3+ 2lg7 -Igld
1) 14; 2) -1; 3)-10; 4)O0.
A2.Haiinure kopeHb ypaBHeHusi logs(2x -4) =2
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1) 11; 2)14)5; 3) -10; 4) % :
A3. YKaxnuTe MpOMEXYTOK, KOTOPOMY MPHHAUICKHUT KOPEHb YPaBHEHHUS
1090,4 (5 — 2x ) — 10g0,4 2=1

1) (-o05-2);2) [-2;1]:3)[1;2];4) (2 +o0).
A4. Haiigute cymmy KopHe# ypaBHenus 1g (4X—3) =2 1g x

1) - 2; 2) 4, 3) -4; 4) 2.
AS. Pemute HepaBencTBo logg (5 —2x) > 1

1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) ( -10; + o).

B1. PemmTe HEpaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3

1) (3; +0); 2) ( -o0; —% 1;3)[-1,5; —% ]; 4) pereHwmii HET.

B2. Pemmre HepaBeHcTBO log, (1-1,4x) <-1
3

D (0,55 +eo); 2)('00;—§); 3)(14;2), 4)(05,7).

C. Haiinure 4ucio meiblXx pelieHWid  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3)6eckoHeyHO MHOTO; 4) HU OJHOTO.
Kpurepum ouenkn padoTbl

3aganus bamnbl [Ipumeuanne
Al —AS 5 Kaxx1p1il npaBuiibHBIN OTBET 1 Oayn
B1 -B2 4 Kax1p1il mpaBWIIbHBIN OTBET 2 Oayia
C 3 Kaxx1p1il npaBuIbHBIN OTBET 3 Oasia

MaxkcumanbHbii 6ait 3a padboty — 12 6ans10B

IlIkaJsia nepeBoaa 6aJ1JI0B B OTMETKH

OT1meTka Yucao 0a/10B, HEOOX0AUMOE 151 TOJTYUYECHUSA
OTMETKH
« 5» (OTINUYHO) 12-11
« 4» (xoporio) 10-9
« 3» (YIOBIETBOPUTEIHHO) 8-7
« 2 « (HEeyIOBIETBOPHUTEIIHLHO) MeHee 7
OTBeTbI
1 Bapuant 2 BapuaHt
Al [1)10 1) 14
A2 | 4) % 2) 14,5
A3 | x =2;[2:3] (3) x =2,1; (2, + o) (4)
A4 |x1 =4; x, =5, 4+5=9; (4 x1 =1, x,=3;1+3=4;(2
A5 t+oo;0,5] (1) - 0; - 1,5) (1)
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Bl |; +x)(1) B, +0) (1)

xe (- -2y (2)

o |1e(12)@)
7

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

Cl 2)

Pa3zgen IIpsiMbie U JIOCKOCTH B MPOCTPAHCTBE
IpakTuyeckas: padora «IIpsimbie U JIOCKOCTH B MIPOCTPAHCTBE».

1 BapuaHT

Yposens A.
1. Hanncars 0603HaUEHUE TMPSMBIX.
2.Hamucath 0003HaUY€HUE OTPE3KOB.
3.HanucaTth 0003HaueHue yrios.
4.Hanucatb 0003Ha4€HHE MIIOCKOCTEH.
5.CKONBKO MIIOCKOCTEN MOKHO ITPOBECTH YEPE3 OAHY IPSAMYIO?
6.CKOJIBKO INIOCKOCTEN MOKHO ITPOBECTH YEPE3 JBE MApAILICIbHBIE MIPSMBIE?
7.CKOJIBKO MIOCKOCTEN MOKHO MPOBECTH YEPE3 ABE MEPECEKAOIINECS PsMbIE?
8. CKOJIBKO IIIIOCKOCTEN MOYKHO MPOBECTU YEPE3 IBE CKPEIMBAIOLIUECS IIPSIMBbIE?
9. Ilpsimble @ u ¢ mapaiienbHbl npsAMoil c¢. Kak pacmnonoxensl Mexny coOoi
psIMBIE a U 67
10./IBe mIIOCKOCTH TNapajuiesibHbl OJHOM NpsMOW. [lapasensHbl 1M OHU MEXIY
co0oit?
11.ITnockocth a || B, a Xy = a,P x y= 6. UTO MOKHO CKa3aTh O MPSAMBIX d U 7

12.Y TtpeyronbHuka ocHOBaHME paBHO 18 cm. UeMy paBHa cpeaHsii JIUHUSA
TpEyTroJbHUKA?
13.CtopoHbl OCHOBaHUsI Tpameuuud paBHbl 12cm U 7cMm. Uemy paBHa cpenHsist
JIMHUS Tpanenuu?
14.Y 1aHHOrO 4YETHIPEXYTrOJbHUKA NPOTHUBOIIOJIOXKHBIE CTOPOHBI pPaBHBI U
napaJijiebHbI.

Juaronanu paBHel 15¢cm m 13 cm.  SBaseTcd 1M YETBIPEXYTOJBHHK
MPSAMOYTOJILHUKOM?

Yposens B.

15. Touku K, M, P, T He nexaT B OJHOW IIOCKOCTU. MoryT iu npsimbie KM u
PT mnepecekatbcsi? OTBET 00OCHOBATH.

16. CxemaTnyHO U300pa3uTh IIIOCKOCTh o B BUJE Mapasuienorpamma. Bae ee
MOCTPOUTH 0Tpe30K AB, HE TapasuiesbHbli eil. Uepes koHibl oTpe3ka AB u ero
cepearHy M mpoBeCTU MapalljieibHbIE IPsIMbIE, MEPECEKAONIUE IIIIOCKOCTh « B
TouKax A1, B1u M. Haiitu nnuny otpe3ka MM, ecniu AA1= 13 m, BB1= 7 m.

Yposens C.
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17. Janpl nBe mapajuleabHbIE IUIOCKOCTH M HE JIEKAIlash MEXAY HHMHU TOYKa
P. ]Ige npsimbie, MPOXOJSIINE Yepe3 TOUKY P mepecekaroT ONMKHIOI K TOYKE
P mmockocts B TOukax Aiu A, a JAIBHIO B TOYKax Biu B
COOTBETCTBeHHO. Halinute nmuny otpeska BiB, , eciu A1Ao=6cm u PA;:
A1B1 = 3:2.

IIpakTuueckas padora «Ilpsimbie U JIOCKOCTH B POCTPAHCTBEY.

2 BapHMaHT

Yposens A.
1.HanucaTth 0003HaueHue IMI0CKOCTEN.
2.HamucaTtp 0003HaueHUE MPSMBIX.
3.Hanucatb 0003Hau€HHE YTIIOB.
4.HazoBute OCHOBHbIE (UTYpHl B MPOCTPAHCTBE.
5.CKOJIBKO INIOCKOCTEN MOKHO IPOBECTH Y€PE3 TPU TOUYKH?
6.MoryT 51 mpsiMas ¥ IUIOCKOCTh MUMETh JBE OOIIME TOYKH?
7.CKOJIBKO IUIOCKOCTEW MOKHO IIPOBECTH YEpe3 MNMPAMYK0 M HE JEXKallyl0 Ha
HEW TOYKY?
8. CKOJIBKO MOXET OBbITh OOMIMX TOYEK y MPAMOW U IUIOCKOCTH?
9. Bcerna s 4epe3 JBe INapajuleibHBIE MPSAMBIE MOYKHO IPOBECTH IUIOCKOCTH?
10.BepHO 1M, YTO IJIOCKOCTH NapajuIeibHBI, €CIM IpsAMasd, JeKamas B OJHON
IJIOCKOCTH, MapajuielibHa JIPYyror IMIOCKOCTU??
11.ITnockocth a || B, mpsiMas M JeXKUT B IJIOCKOCTH o. BepHo mu, 94To mpsimas
M napaienbHa ImiIockoctu [?
12.Y TtpeyronsHuka ocHoBaHue paBHO 10 cm. UeMy paBHa cCpenHss JHMHUS
TpEyTroJbHUKA?
13.CTopoHbl OcHOBaHusl Tpaneuuu paBHbl 13cm  u 4cMm. Uemy paBHa cpenHss
JIMHUS TParenuu?
14.BepHo 11, 4TO €ciii JIBE€ CTOPOHBI TPEYTOJIbHUKA NapaJIeNIbHBI IUIOCKOCTH
0, TO U TPETh CTOPOHA TPEYrOJbHUKA MMapajulesIbHa IIJIOCKOCTH 07

Yposens B.

15. IIpssmeie EN 1 KM He nexar B oaHou miuockoctd. MoryT nu npsimeie EM
u NK mnepecekarbcsi OTBeT 00OCHOBATD.

16. CxemaTuuHO M300pa3uTh MIIOCKOCTh a B BUJIE Mapajuienorpamma. Bue ee
nocTpouTh 0Tpe3ok AB, He mapamenbHbiil eil. Yepes koHibl oTpe3ka AB u ero
cepenrHy M pOBECTH MapajuielibHbIE NpsSIMble, MepeceKarolue IOCKOCTh o B
Toukax A1, B1 u Mi. Haiitu nyimny otpe3ka MM |, eciu A41=3 M, BB1=17 m.

Yposens C.

17. Janbl 1B€ mapajieibHbIE IUIOCKOCTA W HE JIeKamas MeEXAy HUMH TOYKa
P. ]Ige mpsimble, MPOXOJsIME YEpPe3 TOUKY P mepecekaroT OJIMKHIOK K TOUYKE
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P mnockocts B Toukax A; U Ap, a DAIBHIO B TOYKax Bi1 M B> COOTBETCTBEHHO.
Haiimute nmuny otpeska BiB, ,ecimu A1A2=10cm u PAy: A1B1=2: 3.

Kpurtepun oneHku padoThl

3anaHus bael [Ipumeuanue
1-14 14 Kaxplii mpaBuiIbHBIN OTBET 1 Oasi
15-16 4 Kax1p1ii mpaBWIIBHBIN OTBET 2 Oajuia
17 3 Kasxxplii mpaBuiIbHBIN OTBET 3 Oasia

MaxkcumanbHbIN 0yt 3a paboty — 21 6asn

IlIkaJia nepeBoaa 0a/1JI0B B 0TMETKH

OTmeTka Yucsi0 0a1510B, HE0OX0AUMOE IS MOJTYYCHUSA
OTMETKH
« 5» (OTJIMYHO) 21 - 20
« 4» (xoporio) 19 - 17
« 3» (YAOBIIETBOPUTEIHHO) 16 - 15
« 2 « (HEeyIOBJIETBOPHUTEIIHHO) MeHee 15

OT1BeTHBI K paﬁoTe «HpﬂMble ! IIJIOCKOCTHU B IIPOCTPAHCTBE».

1 Bapuaunr 2 BapuaHt
1 AB, ab a, S, (4BQC),..
2 AB, CD,.. AB, a,b
3 /ABC, 20, q, 1, Z/ABC, 20, q, 1,
4 a, B, (4BQC),.. TOYKA, MPsMasi, INTIOCKOCTh
5 HUCKOJIBKO OJIHY
6 OJIHY HET
7 OJIHY OJIHY
8 HHU OJTHOM OJIHY, MHOT'O, HU OJTHOM1
9 napajuiesibHO na
10 U 1a, ¥ HET HET
11 allb na
12 9 cm Scm
13 9,5cm 8,5 cm
14 HET na
15 KM cxpenwmsaercs ¢ PT EM cxpenmBaercs ¢ NK
16 10 cm 10 cm
17 10 cm 25 cm
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1)

Paznen KomOuHaropuka

IIpakTn4yeckas padora « KomOnHaATOPUKA).

1 BapmanTt

1.CxonpKuMH crIOcO0aMH MOXKHO COCTABUTh PACIUCAHUE OJTHOTO yU4eOHOTO JTHS U3
5 paznuunbix ypokoB? 1) 302) 100 3) 1204) 5

2. B 9«by» xnacce 32 yyanuxcs. CKOTBKAMH CTIOCOOaMU MOKHO C(HOPMHPOBATH
KOMaH/ly U3 4 4eJIOBEK /I y4acTUsl B MATEMAaTUUECKOW OJIMMIIuae?

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

3. CKOJIbKO CYIIECTBYET PA3JIMUHBIX ABY3HAUHBIX YHCEJ, B 3aIMMUCU KOTOPHIX
MOXHO MCIOJIb30BaTh HUGPHI 1, 2, 3,4, 5, 6, eciiu uudpbl B UUCIIE TOTKHBI ObITh
pa3IMYHBIMUA?

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

5. Pemuth OTHOCUTENIBHO N ypaBHEHUE: Py /Pn=12 1)8 2)9 3)7 4)2

6. bpocarot Tpu MoHeThl. KakoBa BEpOSTHOCTh TOT0, YTO BBINAAYT /1B OpJia U
OJIHA perka?

1)0,1 2)0,5 3) 0,125 4) 0,625

7°. B nenexHo-BemeBoii norepee Ha 1000000 6ueTos pasbirpsisaetcs 1200
BemeBbiX U 800 IeHEeKHBIX BhIMTpbIIEl. KakoBa BEpOSITHOCTh BBIMTPbILIA?

0,02 2) 0,00012 3) 0,0008 4) 0,002

IIpakTnueckas padora «KomOuHaTopukay.

2 BapHaHT

1.CKOJIbKO pa3IMYHBIX MATH3HAYHBIX YHMCEII MOXKHO COCTaBUTh U3 1udp 1, 2, 3, 4,
5?
1) 100 2) 30 3)5 4) 120

2. meroTcst MOMUAOPHL, OTypLbl, JTyK. CKOJBKO pa3IMYHbIX CaJaTOB MOYKHO
IPUTOTOBUTH, €CJIA B KaX/IbIM CalaT JOJKHO BXOJAUTH 2 Pa3IMYHbIX BUJA OBOLLEH?

1)32)6 3)2 4)1
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3. CxkonpkuMu ciocobamu u3 9 ydeOHbIX TPEIMETOB MOKHO COCTaBUTh
pacnucanue yueOHOro JHs U3 6 pa3IuyHbIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beruucaure: 6!+ 4!
1)544 2) 103)304) 744

5. Pemnth oTHOCUTENBHO N ypaBHeHuE :1/ Prg= 20/ Py, 1)2 2)4 3) 12 4) 7

6. bpocarot nBa UrpasibHEIX KyOnka. KakoBa BEpOsSTHOCTh TOTO, UTO BBIMATYT JBE
YeTHBIC ITUQPHI?

1) 0,25 2)0,0625 3) 0,5 4) 0,125

7°. B xop3uHe nexar rpubsl, cpean KoTophix 10% Genbix u 40% peokxux. Kakosa
BEPOSITHOCTh TOTO, YTO BHIOPAHHBIN TPUO OEIbIN UK PHIKUNA?

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

Kpurepuu ouenkn

OTtMeTKa «3» «4» «S5»
| vacTh 4 3amanug | 4 3aganus | 4 3aganus
Il gacte 1 3aganue | 2 3aganus

3a BEpPHO BBIIOJHEHHOE 33/IaHUe 7 y4EHHK MOIydaeT
JOTOJTHUTENBHYIO OTMETKY

OTBeThI
Bapuanr 1
No 3amanus 1 2 3 4 5 6 7
No oTBeTa 3 2 4 1 4 3 4
Bapuanr 2
Ne 3ananng 1 2 3 4 5 6 7
No oTBeTa 4 1 2 4 4 1 1

Pa3aen KoopauHaTsl U BeKTOPHI

IpakTnueckas padora « KoopauHaTbl U BEKTOPbD».
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1 BapuaHT
Yposens A.
3anmosiHMTE MPOMYCKH.
1. BekTOpOoM Ha IJIOCKOCTH HA3bIBAETCA ...

2. BexTop uzoOpaxkaercs ...

3. Moaynem BEKTOpa Ha3bIBAETCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS MPOTHBOIIOJIOKHO HAPABJICHHBIMH,
€CIH ...

5. Ilpn yMHOX€HHMH BEKTOpPA HA YHUCIIO ...

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

7.HyneBol BEKTOp KOJUIMHEAPEH ........ BEKTOPY.

Yposens B.
8. Halimute KoOpAMHATHI BEKTOpA 3> ecmm A(5;-1;3) m B(2;-2;4).

10.Manst Toukn A (0; 0;2) uB (1; 1;-2). Ha ocu OV wnaiinure Touky M ( 0; y;
0), paBHOoynanéuHyto oT To4yek A u B. Touka O — Hayano KoopuHaT.
Yposens C.

11. SABnsitOTCS AU BEKTOPHI R op RolIukedpRelML - ecn A(5:-153), B(2;-2;4),

C(3:1; -2),E(6;1;1)?

9.J1aHbI BEKTOPBI 2 {3;1; -2} u—=1{1;4; -3} HaﬁnHTe‘—;_a
[ 2 c

2 BapuaHT
Yposens A.
3anoJiHMTEe NPOILYCKH.
1. BekTOpoM B MpOCTpaHCTBE HA3BIBAETCH ...

2. Bekrop o603HavaercH ...
3. JIIMHOM BEKTOpa HA3bIBACTCA ...

4, I[Ba BCKTOpPa B ITPOCTPAHCTBE HA3BIBAIOTCSA OAWHAKOBO HAIIPaBJICHHBIMU, CCJIN

5. st Toro, 4TOOBI CIOKUTH IBA BEKTOPA, HYXKHO ...
6. HyneBbIM BEKTOPOM HA3bIBAETCA ...
7. JIBa BEKTOpa HA3bIBAIOTCS KOJUIMHEAPHBIMHU, €CIH ...

Yposens B.
8.HaiiuTe KOOpAMHATEI BEKTOPA —,CCITH C(6;3;-2) u D(2;4;-5).

9.J1aHbl BEeKTOPBI — {5; —1; 2} U e {3;2; -4} Haﬁm/ITe‘a_ E}"
@ (] &
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10. Taawr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ naiimute Touky M ( 0;

0; ), paBHOYIANEHHY IO

oT TOYeK A u B.

Touka O — HayaI0 KOOpPUHAT.

Yposens C.
11. SIBISFOTCS T BEKTOPHI Ry ﬁ KOLTUHedPHBIMU ecin C(5;-1;3) ,M(2;-2;4),

A(1;-2;3)u B(-5;-4;5)?

Kpurtepum onieHKku

3ananus babr [Tpumeuanue
1-7 7 Kax it mpaBuIbHBIN OTBET 1 Oamn
8-10 6 Kax1p1ii mpaBMIIBHBIN OTBET 2 Oajuia
11 3 Kaxplii mpaBuiIbHBIN OTBET 3 Oajia

MakcumanbHbiii 611 32 paboty — 16 6asL10B

IlIkaJia nepeBoaa 0a/1JI0B B 0OTMETKH

OrmeTka Yucso 621108, HEOOX0AUMOE [JISl TTOJTYYEHUSI
OTMETKH
« 5» (OTINYHO) 16 - 15
« 4» (xopor1io) 14 - 13
« 3» (YIOBIETBOPHUTEIHLHO) 12-10
« 2 « (HeyIOBIETBOPUTEIILHO) Menee 10
OTBeTHI
1 Bapuaunr 2 Bapuant

1 HaMNpaBJICHHBIN OTPE30K HaNpaBJICHHBIN OTPE30K

2 a,—> a,—>

3 JUIMHA BEKTOpa JUTMHA OTpe3Ka

4 | KOIMHEAPHB M MX HATIPABICHHUS WX HaIpaBJICHUs] COBMAAIOT

HE COBITAJIAIOT
5 Ha 3TO YKCJIO YMHOKAIOTCS CIIOKHUTB UX KOOPAMHATHI
KOOPJAMHATHI BEKTOpa
g | OHM COHANPABIEHBI M MX JUIMHBI | BEKTOP, y KOTOPOIO HA4aso u KOHell
pPaBHBI COBIAJAIOT
7 Jo0omy OHM JIeXKAT Ha MapauIeIbHbIX WU Ha
OJTHOM TIPSIMOM

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

9 25—5:{5;—2;—1},‘25—5 ~/30 5’—26’:{—1;—5;10},‘ a —2b|=+126

10 M (0; 1; 0) M (0; 0; -1)
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‘ 11 ‘ HE KOJUIMHEAPHBI KOJUIMHEAPHBI

Pasnen OCHOBBI TPUTOHOMETPUM

IIpakTnyeckas padora «OCHOBBI TPUTOHOMETPHM.

1 BapuaHT
Al. Beruucaure: sin 30°
1)0,5; 2) 1; 3)?; 4)%.
17
A2. Ha kakoM u3 geprexeii u306paxén rpapux gyn®0S*+5)
i N N N
y N
35\ 25/ 15\ -us:;/ﬂ - \ 1 /2 - \ - /J L7 sl \\\2.511).( 1[5 7>\Q51{ o/ o 1\\ j{ 2 4 \{ P
V Vo / /
Puc 1
Puc 2
A / N N ) \ N N N N
3k \\25)/ 1fs \\_—oy“ D.n\kl/Z 2 \SKS}/ &/’{2 \/(-u U\{)/1 z\j{z 4
Puc 3 Puc 4

A3.HaiinuTe 3nauenne BeipaxkeHus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

14, 2) -4, 3)6; 4)a2
A 4. YopocTute, UCTIONIb3Ys (HOPMYIIbl PUBEACHUS: cos(7-a.)-COS(2m-
0,)+C0S%a
1) 2cos?a;  2)1; 3)0; 4)2sin3o.
AS5. Tloctpoiite rpaduk ¢GyHkiuu Yy = 3SinX U yKaXHUTE 00JacTh
OTIpeICTICHUS

u o0jacTh 3HaAYeHUU (YHKIUU.
A6. Onpenenute 3HaK Boipaxenus: Sin110°-cos 110°
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1) +; 2)-; 3) 0;

B. [Ilo 3ajmanHOMY 3HAYEHUIO TPUTOHOMETPHUUYECKON (PYHKIIMH, HAHTUTE

3HAa4YCHUC

ctg o, ecam Sin 0=0,8 u %< o <T.

C. JloxaxuTre TOXICCTBO:

4) HET BEpHOTO OTBETA.

2sin’ o« _
> — = tg2a
tg« - (COS® ¢ —siN© «)
2 BapuaHT
Al. Beruucaure: cos 30°
1)0,5; 2) 1; 3)£; 4)£.
2 2
11
A2. Ha kakoMm u3 ueprexeil n3o0paxéH rpaduk QyHk cos(x - E)
N N\ N N
\ \ ‘ \ \ AN RN /] N
n 3|5 T —25:1/—11 —1f5n n —US‘J‘[/D ofn o1 n/in 2.5n I = 'n/ f”( —Afn _“\\25“_/_‘( -l _“\QS“ o "[j( E 3“\{
V V- V )%
PI/IC 1 PHC 2
/ﬁ\ Vi ™ //ﬁ\ A ™ P /] I /r‘\ N /ﬂ
alsn \@\—ZV—:« “ifsm &{kﬂS 10 ofn \K1}/2n 2 kx \&3 n\\as-nj—a{ —z|sm —m\ﬁn).( —afsx 10 \{n n\ﬂ -
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A3.Haiigute 3Havenue BeipaxkeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4, 2) -4, 3)6; 4) a2

A 4. YrpocTuTte, UCroiab3yst OpMYJIIbl PUBEICHUS

0,)+C0S%a

Puc 4

sin (n-a)-COS(% -

1) 2cos?a, 2)1, 3)0; 4)2sin?a.
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AS. Tloctpoiite rpaduk ¢dynkiuu Yy = 1 + COSX U YKOKUTE 00J1acTh

OTIPEACTCHUS U O

MHOXECTBO 3HAUYCHHUH (DYHKIIHH.
A6. Onpenenute 3HaK Bbipaxkenus: Sin100°- cos 100°.

1)+ 2) -

3)

0; 4)HEeT BEpHOTO OTBETA.

B. [Ilo 3ajmanHOMY 3HAYEHUIO TPUTOHOMETPUUYECKOW (QYyHKIIMH, HAIUTE

3HaueHue tg a,

eciau coS o= 0,8 u %< o<

C. JlokaxxuTe TOXJIECTBO:

2cos’ o -tgo

sin? &« — cos? «

= - 192

Kpurepumu ouenkn

Samannsa baer [Tpumeuanue
Al — A6 6 Kaxxplii mpaBmiibHBIN OTBET 1 Oasn
B 2 Kasx1p1il mpaBWIIbHBIN OTBET 2 Oajuia
C 3 Kaxaplii mpaBuiIbHBIN OTBET 3 Oajia

Maxkcumanbhbiii 62 3a padboty — 11 6asioB

IlIkaJsia nepeBoaa 6aJ1JI0B B OTMETKH

OTmerka Yucso 02,108, HE0OOX0AUMOE Il OJTYYCHUSA
OTMETKH
« 5» (OTIIMYHO) 11-10
« 4» (xopor1o) 9-8
« 3» (YIOBIETBOPHUTEIHHO) 7-6
« 2 « (HEeyIOBIIETBOPHUTEIILHO) MeHee 6
OTBeThI
1 Bapuant 2 Bapuant
A D05 3) ?
A2 |puc4 puc 2
A3 |14 3)6
A4 [3)0 2)1
AS [ye[-3;3] ye[0;2]
Ab
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3 3
B - — —
4 4
C Hcnonszyem dopmyiibl nBoitHOro | Mcons3dyem Gpopmysbl JBOMHOTO
yria yriaa

Pa3zngen ®ynkuuu v rpapuku

IpakTnyeckas padora «PyHKIUH U rPpaPuKm».

1 BapuaHT
Al. Kakoit u3 rpadukoB, H300pakeHHBIX Ha pucyHkax 1) —4) 3amaer QyHKIUN

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

A2. Haitnute oOnacth onpeaeneHns QyHKIUN Y = J4x—1
B) x> %; I x<2.

A) x> 2; b) x <2;

A3.Tlo rpaduxy ¢ynxuum Y = f(X) )
YKAXKHTE

a) o0acThb OTIpeICIICHUS
dynxmm;

0) HynH1 QyHKIUY;

HIOCTOSIHHOTO 1
+-3

B) IPOMEKYTKHU

3HaKa (QYHKLUU;
I') TOYKM MAaKCUMyMa U MUHUMYMa +-5

byHKIINY;
1) MPOMEKYTKH MOHOTOHHOCTH;

€) HauOoJiblliece W HaUMEHBbIIICE

3HaueHUud (QYHKUUU;
) 001acTh 3HAYEHUHN QYHKIHUU.

A4.Cpenn 3a1aHHBIX QyHKITAN

YKQXXUTE YETHBIC .
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1) y=2x% 2)y=vx; 3)y
= 5x;

A) )u3);, b)) B)
3).

B. Haiinute obnacts onpenenenus GyHKIUU Yy = 2x+1

X(x—1) '

C. ITocTpoiite rpaduk pynkuum Yy = X? — 4X +3 U yKaKuTe ee CBONCTBA.

2 BapuaHT

Al. Kakoii u3 rpa¢ukoB, H300paXeHHbIX Ha pUcyHKax 1) —4), 3agaet GQyHKUNIO?

A) 1), B) 2). B) 3).

A2. Haitnute o6macth onpeenieHus PyHKIUN  y =

1
A9 —3x
A) x> 3; b) x<3; B) x>3;

) 4).

I x<1/3.
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.Ilo  rpapuxy  dynkuuun Yy =f(X)
YKQKUTE:
a) 001acTh onpeneneHus PyHKINM;

0) Hynu QyHKIUH;

B) MPOMEXYTKHU MOCTOSIHHOTO
3HaKa
byHKINH,
') TOYKH MaKCHUMyMa U MUHAMYMa
byHKIINY;

1) MPOMEXYTKH MOHOTOHHOCTH;

¢) HauOoJIbIlIee U HAMMEHBIIICE
3HAYCHHS (PYHKIINU;

) 00J1aCTh 3HAYCHHUI (PYHKIUU.

EENERYEERREE
—2
+-3

A4. Cpenu 3a1aHHBIX QYHKIUH YKa)KUTE HEUYETHBIE.

1) y=2x%
A) 1)un3);

2)y=§;
B) 2);

B. Haiiaute obnacteb onpeaeneHus PyHKIuu y =

3) y=15x.
B) 2)u3);

T) 3).
2+ x?
X(x—5)

C. ITocTpoiite rpaduk GyHkmun Yy = X2 — 2X + 1 M yKaKuTe ee CBONWCTBA.

Kpurepuu oueHku

3aganus bamnbl [Ipumeuanne
Al - A4 10 Kaxxplii mpaBuiIbHBIN OTBET 1 Oasi
B 2 Kaxx b1 mpaBUIIBHBIN OTBET 2 Oasia
C 3 Kaxx1b1il npaBWIbHBIN OTBET 3 Oasia

MakcuMmanbHblid 6ast 3a padoty — 15 6ansioB

IlIkaJsia nepeBoaa 0aJ1JI0B B 0TMETKH

OTmerka Yucuio 62,5108, HEOOXO0AUMOE VIS TTOJTYYCHUSI

OTMETKH

« 5» (OTINYHO) 15-14

« 4» (xoporio) 13-12

« 3» (YI10BIETBOPUTEILHO) 11-10

« 2 « (HeYJIOBJIETBOPUTEIILHO) Menee 10

OTBeThI
\ \ 1 BapuanT ’ 2 Bapuaunt
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Al

Al

A2

B)3
1
>
B)x_4

b) x<3

A3

a) xe[-3;5]; 6)-2; 4; B) y > 0 ipu
xe(-2;4); y <0 mpu
xel[-3;2)u(4;5];

IXmax = 0,2; Xmin = 1; 1) ¢ T 1pu
xe[-3,0]ul2]; & | npu

a) xe[-3;4]; 6)-2; 1; B) y > 0 ipu
xe[-3;,-2)u(L4]; y <0 mpu
xe(-2;1);

MXmax = 2; Xmin = - 1; 1) @ T npu
xe[-12]u[3;4]; d | mpu

xe[0;1]u[2;5]; xel[-3-1]u[2;3];
C) Ynaut — 6’ Y waum = - 1’ C) Yhauo = 2: Y naum = - 3,
K) ye[-1:6]; x) yel-3;2];

A4 |b)1l B) 2)u3)

B |x=#0;x=1; X #0 X#5 |

y=x2-4x+3=(x-2)2-1

D xeR;2) ye[-1;+x]; 3)
¢dbynkuus obmiero Buaa; 4) y > 0
npu xe(-o1)u(3+o); y <0 npu
xe($3);5) T mpu xe[2;+); ¢
lopu xe(-w;2];

y=x2-2x+1=(x—1)>
Dxe R;2) ye[-0;+x]; 3) byHKuus
oOmero Buaa; 4) y > 0 npu Bcex x
kpome 1;5) b T mpu xe[L;+w);

¢ dopu xe(-ow;1];

Pa3zgesn MHOrorpaHHUKM U KpyrJible Tejia

1 BapuanT
Yposens A.

Al. Kakoii He MOXeT ObITh TIpU3Ma?

A. Ilpsamoi;

b. Haknonnoi;

B. IIpaBunsHON;

I'. Yceuennoin.

A2. Kakas popMyrna UCONb3yeTCs I BBIUMCICHUS 00beMa mpusMbl, rae R —
paguyc ocHoBaHus, H — BbICOTA:!

A. lSm,H ;
3

B. 7R°H ;

B.S _H;

OCH

T. %H(S+Sl n ssl).

A3. HazoBure, kakas ¢purypa He SBISIETCS MPAaBUILHBIM MHOTOTPAHHUKOM.

A. Ky6;

b. Honekasnp;

B. Oxkrasp;

I'. ITapamnenenunen.

A4. PeOpo kyba paBHO 2 cM. Beruncnute cymmy JUITHH Beex pebep Kyoa.

A. 24 cm;

b. 48 cm;

B. 12 cm;

I'. 60 cm.

AS. ITnomans rpann Kyoa pasHa 16 cMm’ . BeraucinTe ero oobeM.

A. 24 cm?;
A6. CymecTtByeT U MNpuU3Ma,

B. 48 cm*;

MEPIIEHINKYJIIPHO OCHOBAHHIO?

A. Nla;

b. Her.

B. 56 cMm?;
y KOTOpPOM TOJIBKO OAHO OOKOBOE pedpo

[.64cMm’.

Yposens B.
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B7. U3 Bepmmmnbl B kBagpara ABCD co ctopoHoil 6 c¢M K €ro IIOCKOCTH
MPOBEIAEH

nepnenaukyisip BK. Halinute 00béM mupamunbl, ecnu AK =10 cwm.
B8. OcHOBaHMEM MNpU3MBI SBISAECTCA MPSAMOYTOJIBHBIA TPEYTOJBHUK C OCTPBIM
yrom 60° 1 kateToMm, OpHIEKAIIMM K 3TOMY YLy, paBHbIM 9 cM. Bricora
npu3Mbl paBHa 10 cm. Haligure:

a) 00bEM TMPU3MBI;

0) mIomaap MOJHON MOBEPXHOCTH IPU3MBI.

Yposens C.

C9. Haiinure 00b€eM MHOTOTpaHHHKA, N300payKEHHOTO Ha
pUCYHKE
(Bce AByrpaHHbIE YIJIbl MHOTOIPaHHUKA MIPSIMBIE).

2 BapuaHT
Yposens A.

Al. [IpAMOYTOJBHBIN MApAIIIEAENUIIET — TO
A. Ilupamupa; b. ITpusma; B. Okrasrap; I'. Terpasap.

A2. O6beM nupaMuIbl onpeaensercs no hopmysie, rae S, - IIoaab
ocHoBaHusl, H — BbicoTa R — paauyc.

A. 1SM,H ; B. 1R%H ; B.s,H; . 2R%H.
3 3 3
A3. Anodema — 310
A. Obpasyromas nuinuHapa; b, BeicoTa koHyca; B. BricoTa 6okxoBoit

rpanu nupamuael; 1. Beicora yceueHHOro KoHyca.
A4. N3mepenns npsaMOyroJIbHOTO apajuieieuIena paBHbl 2 ¢M, 3 CM U 5 CM.
Boruucnure ero oobeM.

A. 30 cm3; B. 15 cm?; B. 20 cm?; .25 cm?.
AS. Pebpo kyba paBHO 2 cM. BeruuciuTe mioniaab MoBEpXHOCTH Kyoa.
A. 12 cm?; b.24 cm?; B. 16 cMm?; I'.18 cm?’.
A6. CymectByeT u mpusma, umeromas 20 pedep?
A. Jla; b. Her.
Yposens B.
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B7. OcHoBanue mnpsIMOM MOPU3MBI - OPSIMOYTOJIbHBIA TPEYTrOJbHUK C KaTE€TOM
5 cmu runoteny3oii 13 cwm. Beicota mpusmbl paBHa 10 cm. Haiinure o0bEM
MIPU3MBL.

B8. B mpaBuibHOM 4eTHIPEXYTOJBHOM MUpaMujae OOKOBBIE T'paHU HAKJIOHEHBI
K
IJIOCKOCTH OCHOBaHuMs mnon yriom 30° a ocHoBamme paBHO 6 cM.
Hainnure:
a) 00bEM THPaAMUJIBL;

0) IIoIaap MOJHOM MOBEPXHOCTH MUPAMUJIBI.

Yposens C.
C9. Haiinure 00beM MHOIOTrpaHHHKA, H300paKEHHOTO Ha

pUCYHKE .
(Bce AByTpaHHBIC YTIIbI IPSIMBIE).

KpuTtepun oneHku

Samannsa baer [Tpumevanne
Al - A6 6 Kaxxplii mpaBmiibHBIN OTBET 1 Oasn
B7,B8,C9 9 Kax1p1i mpaBMIIBHBIN OTBET 3 Oasuia

MaxkcumanbHbiii 6 3a paboty — 15 6asioB

IlIkaJsia nepeBoaa 6aJ1JI0B B 0TMETKH

OTmerka Yucso 02,108, HE0OOX0AUMOE Il OJTYYCHUSA
OTMETKH
« 5» (OTIUYHO) 15-14
« 4y (xopor1io) 13-12
« 3» (YIOBIETBOPHUTEIHHO) 11-10
« 2 « (HEeyIOBJIETBOPHUTEIIHLHO) menee 10
OTBeThI
1 Bapuant 2 Bapuaunt
Al |r 0
A2 |B a
A3 |r B
A4 |a a
A5 |6
A6 |6 0
B7 P 300 cm®
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B8 [V3cm®; 6)171/3 + 270 cm?; J3em®; 6) 2443 + 36 cM?;

C9

Pasne.ﬂ Hauaja maTeMaTn4yecKoro aHajmsa

IIpakTnyeckas padora

1 BapuaHT

Yposens A.
Al. Haiiaure f *(4), ecm f(X) = 4/x-5.
1) 3; 2)2; 3) -1; 4) 1.

A2. VKaXnTe MPOU3BOJHYIO0 (PYHKIHUU ¢(X)=X"+COSX .

3 3
1) 2x+sin x; 2) 2x-sinx;  3) %+sin X; 4) X?—sinx.

o X—3 o
A3. YpaBHeHME KacaTeJIbHON K rpa(bI/IKy (l)yHKuI/II/I y= —4B TOYKE C adCIHCCOM
X+

Xo= -3 HMEET BUI:
1) y=7x+13; 2) y=7x+15; 3) y=-7x+15; 4) y=-7x+13.

A4. Teno ABMKETCS 1O MPSIMOM TaK, 4YTO PaccTosHuE S (B METpax) OT HETO J0
TOUYKHU B 3TOM mpsiMoli M3MEHsIeTCs IO 3aKOHY  S(t)=3t* -12t+7 (t — Bpems
IBWKEHUS B CEKyHaX). Uepes CKOJIbKO CeKYHJ MOCIe Havalia IBUKCHUS

MTHOBEHHAasi CKOPOCTh Tena OyaeT paBHa 72 m/c.
1) 16; 2)15; 3) 14; 4) 13.

Yposens B.
BS. Ha pucynke uzo0paxéH rpaduk MpOU3BOJHONW HEKOTOPOH (yHKIIMH
y=f(x), 3amanHoii Ha mpoMexkyTKe ( - 3; 3). CKOJIBKO TOYEK MAKCUMYMa HMEET
byHkuus f(x) Ha ’TOM MPOMEXYTKE?

B6. Haiinute yrinoBoit kosdduimMeHT kacaTelbHOW K rpaduky (QyHKIMu
y=x"-2x"+3x-13 BTOUKE X,=-1.

B7.Haiinute npousBognsle Gynkumit: a) f(x)=(7x+4)°; 6) y=3e" +2sinx.
Yposens C.

C8. HalimuTte cymMMy TaHT€HCOB YIJIOB HaKJIOHA KacaTEJbHBIX K mapadoiie
y=X"—9 BTOYKAX IepeceueHuss mapadolbl ¢ OChI abCIuCC.
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2 BapHMaHT
Yposens A.
Al. Haiiaure f (16), ecim f(X) = 8/x-3.
1) 3; 2)2; 3) -1; 4) 1.
A2. YKaxxuTe MpOU3BOAHYI0 (QYHKIIUH g(X)=Xx>— sin X.

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

o X—3 o
A3. YpaBHeHME KacaTeJIbHON K rpa(bI/IKy (byHKuI/H/I y= —2 B TOYKE C a0CIMCCON
X+

Xo = -3 HWMEET BU:

1) y=-5x+23; 2) y=-5x+21;  3) y=5x+23; 4) y=5x+21.
A4. Teno aBMXETCS MO NPSMOU TaK, YTO PACCTOSHUE OT HAyaJbHOW TOUKHU
M3MEHSETCS IO 3aKOHY S(t)=t+0,4t> -6 (M), rne t— BpeMs ABUKCHUS B

CCKYH/Iax. HaﬁHHTe CKOpPOCTL TCJIa 4YCPC3 10 CCKYHJ IIOCJIC Havalia
ABHKCHUS .

1) 10; 2)9; 3) 8§; 4) 7.
Yposens B.
BS. Ha pucynke n3o0paxéH rpaduk MNpPOU3BOJHOM HEKOTOpOW (yHKIUU
y=f(x), 3a1aHHOi Ha mpoMexyTKe ( - 2; 2). CKOIbKO TOUYEK MUHUMYMa HMEET
dbyHkuus f(x) Ha ITOM MPOMEXYTKE?

B6. Haiiqute yrioBoit ko3 (GUIMEHT KacaTelbHOH, MPOBEAECHHOW K rpaduky
Gynkimn y = x° +2x* + x> +1 B Touke X, =1.

B7.Haiinure nponsBoanbie GyHkimid :  a) f(x)=(4x+7)’; 6) y=Xx-tg3X.
Yposens C.

C8. Haiimute cymMMmy yrioBbIX KO3 (HUIIMEHTOB KacaTelIbHBIX K IapadoJie
y =X’ —4 B TOYKax ImepecedecHHs napaboNbl ¢ OChIO abcuuce.

Kpurepuu oueHku

3amaHus bamer [Tpumeyanue
Al — A4 4 Kaxxb1il mpaBuiibHbIN OTBET 1 Oanid
B5 - B7 6 Kaxx11b1il mpaBuIIbHBIN OTBET 2 Oayia
C8 3 Kaxxnp1il mpaBmiibHBIN OTBET 3 Oasia

MaxkcumanbHbIi 6amt 3a padboty — 13 6an10B
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IlIkaJsia mepeBoaa 6a/1JI0B B 0TMETKH

OTMmeTKAa Yucjio 6a/U10B, HEOOXOAUMOE IS MOJTYUYEHHUsI OTMETKH
« 5» (OTINYHO) 13-12
« 4» (xoporo) 11-10
« 3» (YIOBJIETBOPUTEILHO) 9-8
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee &
OT1BeTHI
1 Bapuant 2 BapuaHt

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 kKa, Xmin =0

B6 |k=-7 k=16

4. 3
g7 |7**4)% 6)9e™ + 2c0sx a) 12(4x + 7)% 6) tg3x + 3;63
cos” 3x
C8 Ftga,=6+(-6)=0 Ftgay=4+(-4)=0

Pazgesa UHTErpaJ u ero npuMeHeHue

IIpakTnuyeckas padora

1 Bapuant
Yposens A.

Al. . Beruucnure uHTErpat:

2
a) j'(3x2 + X —4)dx; 0) J-
1 1

d x
x3

A2. lns pynkum f(X) = 3sin X HaliguTe: @) MHOXKECTBO BCEX

NepBOOOPA3HBIX;

0) mepBooOpasHyto, Tpa@uK KOTOPOW MPOXOAUT dYepe3 TOouky M (

LA
5:0)

A3. Berurcnure, ciefaB MpeABapUTENIbHO PUCYHOK, IJIOMAAb (UTYPHI,
orpannueHHoi ouHmMsmu: y=0,5x%,y=0,x=2,x=0.
Ad. Jloxaxure, uto pyHkuus F sBisercs mnepBooOpa3HOM misg  (GyHKUUU

f(X) Ha TpomexyTKe

(-o00;+w),ecmu Fx)=x*—4, f(x)=3x2

Yposens B
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3
BS. Brruncinre naTerpan sz +(x— 3)2] dx
0

Yposens C.

C6. Haiinure mmomans (UIypbl, OrpaHMYEHHOM JUHUAMH ) = 6x — x> U y =
2x.

2 BapHMaHT
Yposens A.
Al. . Beruucnure uHTErpa:
2 - dx
a) _!'(4x — X+ 5)dx; 0) _‘.2 =<3

A2. Ins pynkmum f(X) = 2C0S X HalguTe: a) MHOXKECTBO BCEX
epBOOOPa3HBIX;

0) nepBooOpa3Hyto, rpa@uk KOTOpPOMl MpOXOAUT dYepe3 TOuKy M (
72- .
3 0)
A3. Beruucnure, cienaB MpeABapUTEIIbHO PUCYHOK, IUIOMAAb (UTYPHI,
orpaHudeHHol muaMaMu  y=2x%y=0,x=3,x=0.
Ad. Jloxaxwure, uto pyHkuus F sBisercss mepBooOpa3zHON st (QyHKIIUU
f(x) Ha mpomexytke (- oo ;+oo), ecmm F(x) =2x—x%, f(X) =2 - 2x.

Yposens B

3
BS5. Brluuciute uHTErpan I[x2 +(1- x)z] dx
0

Yposens C
C6. Haiigure momans GUrypsl, OrpaHUYEHHON  JHMHMAMH y =-6x — x> U y =
- 2x
Kpurepuu oueHku
3amaHus bamer [Tpumeyanue

Al — A4 6 Kaxx1ib1il npaBuiibHbIN OTBET 1 Oan
B5 2 Kax1b1il mpaBuIbHBIN OTBET 2 Oayiia
Cé6 3 Kaxxnp1il mpaBwibHBIN OTBET 3 Oasia

Maxkcumanbhbiit 6ami 3a padoty — 11 0aJsioB

Illkasa nepeBoaa 6aJ1JI0B B OTMETKH
\ OTmeTKa \ Yucso 6a1510B, HEO0OX0AUMOE LISl MOJTYYEHHSI \
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OTMETKHU
« 5» (OTINYHO) 11-10
« 4» (xoporo) 9-8
« 3» (YIIOBJIETBOPUTEILHO) 7-6
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee 6
OTtBernbl
1 Bapuant 2 BapuaHt
Al |0)4.5:6) 2 @) 185:6) -
A2 a) F(x) =-3cosx + C; 0)F(x) =- | a) F(x) = 2sinx + C ; 0)F(x) = 2sinx
3cosx + 0. - 3.

A3 | Sgur = gKB.eI[. Seur = 18 KB.CAL.

Ad F(x) sBisiercst mepBooOpasnoii st | F(X) sBisiercs nepBoodbpasnoit mis f

f(x) (x)
B5 |18
2 _ 2
C6 10§KB.G,Z[. S(bnr—lOEKB.en.

Pazgesn DiieMeHTBHI TeOpPUM BEPOSITHOCTEH M MATEMATHYECKOM CTATUCTHKH

IpakTnueckas padora
1 BapuanT
Yposens A.
Al. JIns KaKI0T0 U3 OMMCAaHHBIX COOBITUI ONPEAEINTE, KAKUM OHO SIBJISIETCSI:
HEBO3MOXHBIM, JIOCTOBEPHBIM WUJIU CIyYalHBIM:
1) 3aBTpa Oyzmet xopolasi Ioroja;
2) B siHBape B rOpOJI€ MOUJIET CHET;
3) B 12 yacoB B ropojie UAET A0XK/b, a yepe3 24 yaca OyAeT CBETUTH COJIHIIC;
4) Ha ICHb POXKJCHUS BaM MOJAPST TOBOPSIIETO KPOKOIUIA;
5) Kpyriast OTJIMYHMIIA TIOJIYYUT ABOUKY;
6) KaMeHb, OpOILIEHHBIN B BOY YTOHET.
A2. Onpenenute MOy, cpefHee apudMeTHdeckoe u pa3max psaa: 5, 6, 11, 11, — 1.
A3. KakoBa BepOSATHOCTh TOTO, YTO 3aJyMaHHOE JIBy3HAYHOE YMCJIO JEJIUTCS Ha 3
wiu aenuTcs Ha 2?7 OnpeaenuTe BUI COOBITHS.
a) CIIO)KeHHUE COOBITHI;  0) Mpou3BeIeHUE COOBITHH.

A4. BeraucimreC, -CS —C:-CZ.

AS. Ha cron OpocatoT ABa UTpajbHBIX TeTpadapa (cephlii u Oenblil), Ha rpaHsIX
Ka)XJIOT0 M3 KOTOPBIX TOUKaMu 0003HaueHbl unciia oT 1 10 4. CKOJIbKO pa3InyHbIX
Map 4ucesl MOXET MOSBUTHCA HA TPaHAX ATHUX TETPAdIPOB, COMPUKACAIOIINXCS C
MMOBEPXHOCTHIO CTONIA?
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A6. 13 10 niepBBIX HATYypaJIbHBIX YUCEN CIy4aliHO BHIOMPAIOTCS 2 YuCca.
Brluncnure BepOATHOCTH
CIIEIYIOIUX COOBITHIA:
a) OJIHO U3 BBIOpAHHBIX YHMCEN — JIBOKKA; 0) 00a yncia HEeYEeTHBIE.

Yposens B.

B7. B Opuragme 4 xeHmwmHbl U 3 MyxuuHbl. Cpenu 4YJICHOB OpHTrajbl
paseIrpeiBatoTcsi 4 Omiera B Tearp. KakoBa BepOSTHOCTH TOTO, UYTO CPEAH
obnanaresnell OUIECTOB OKaXKETCsI 2 KEHIIUHBI U 2 MY>KUUHBI?
B8. Ha xaxmoil kapTouke HamucaHa ojHa U3 OyKB K, J, M, H, 0, I. YeTsIpe
KapTOYKH HayraJ BBIKJIAJBIBAIOT OAHY 3a JIpyroil B psaa. KakoBa BEpOSITHOCTb, YTO
IIPY BBIKJIAJIBIBAHUH MMOJIYYUTCS CIOBO «KJIIOID»?

Yposens C.
C9. Haiinure BEpOsITHOCTh TOTO, YTO CIIy4ailHBIM 00pa3oM BbIOpaHHOE
JIBy3Ha4YHOE YMCII0 npu aesneHuu Ha 11 maet B octarke 10.

2 BapHMaHT
Yposens A.
Al. JIns KaKI0T0 U3 OMMCAaHHBIX COOBITUI ONPEEIUTE, KAKUM OHO SIBJISICTCS:

HEBO3MOKHBIM, JTOCTOBEPHBIM WJIH CITyYalHbBIM:
1) BBI BBIXOAUTE HA YJIUILY, @ HABCTPEUY UIET CIIOH;
2) Bac npuruiacsr nereTs Ha JIyny;
3) yepenaxa Hay4YUTCA TOBOPUTH;
4) BBINAJET KENThIA CHET;
5) BBl HE BBIUTPAETE, yUACTBYS B OESCIIPOUTPHILITHOM JIoTEepee;
6) mocie yeTBepra OyaeT MATHUIIA.
A2. Onpenenute MOy, cpeHee apumMeTHieckoe u pasmax psga:15, 4, 12, — 3,
15.

A3. KakoBa BepoOsSITHOCTH TOTO, YTO TEPBOE W3 3aJAYMAHHBIX JIBY3HAUHBIX YHCEI
JIEUTCS Ha 2, @ BTOpoe — AenuTtcs Ha 57 Onpenenute BU COOBITHS.
a) clokeHue O) mpou3BeeHUEe COOBITHH.
COOBITH;
A4. Beraucnure 4, - 47 .

AS. U3 xopoOku, conepxaiieil 8 MEeIKOB pa3auyHbIX LBETOB, ['eHa u TaHs OepyT mo
oJIHOMY MeJKy. CKOJIBKO CYIIECTBYET Pa3IMYHbIX BAPUAHTOB TAKOTO BbIOOpA ABYX
MEJIKOB?

A6. 13 10 mepBbIX HATYpaJbHBIX YMCEN CIy4yallHO BBIOMpArOTCs 2 yucia. Beraucoure
BEPOSITHOCTH
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CIEAYIOIIUX COOBITHI:a) OJTHO U3 BIOPAHHBIX YHUCEN — eIMHUIIA; 0) 00a yncia
YEeTHEIE.

Yposens B.

B7. B ypre 6 6enpix u 4 yepHBIX 1m1apa. M3 3Toil ypHBI Haygady WU3BJICKIH S5 MIAPOB.
KakoBa BeposSITHOCTh TOTO, 4TO 2 U3 HUX Oelbie, a 3 yepHbie?

B8. Ha xaxoil kapTouke HamucaHa ogHa u3 OykB p, C, T, Y, J, X. YeTblpe KapTOUKH
HayraJ, BBIKIAIBIBAIOT OJHY 3a JApyroil B psia. KakoBa BeposiTHOCTb, 4TO Tpu
BBIKJIQJ[bIBAHUU TIOJTYUYUTCS CIIOBO «CTYID»?

Yposens C.
C9. Haiinure BEpOsITHOCTh TOTO, UTO CIIy4ailHBIM 00pa3oM BbIOpaHHOE JIBY3HAUYHOE
YHUCIIO TIPU JICJICHUU Ha 13 maer B ocTaTke .

Kpurtepun onenku

3aganus bamnsl [Ipumeuanne
Al — A6 6 Kaxiplii mpaBuIIbHBIN OTBET 1 Oasn
B7,B8,C9 9 Kaxxnp1ii mpaBuIbHBIN OTBET 3 Oaiia

MakcuManbHblid 0as 3a padoty — 15 6ansioB

IlIkaJia nepeBoaa 0aJ1JI0B B 0TMETKH

OT1meTka Yucao 0a/10B, He0OX0AUMOE 151 TOJTYUYECHUSA
OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xoporo) 13-12
« 3» (YIOBIIETBOPUTEIHHO) 11-10
« 2 « (HeyIOBIETBOPUTEIILHO) Menee 10
OTBeThI
1 Bapuant 2 BapuaHt
1) cayd; 2) moctoB; 3) ciayd; ) HEeBo3; 2) cityd; 3) HeBO3; 4) Ciyd;
Al 4)HEBO3M;

5) HeBO3; 6) TOCTOB.
5) ciyd; 6) 1OCTOB.

Moja paBHa 11; pazmax 12; cp.

Moza paBHa 15; pazmax 18; cp.

A2 apud. 6,4; apud. 8,6;
A3 a 0
A4 90 21600
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A5 16 56
A6 2)0,2:6) 2 2)0,2;6) 2
18 5
B7 ﬁ 21
1 1
B3 360 720
0,1 7
C9 %0

Pasne.ﬂ YPaBHeHl/Iﬂ N HEPABCHCTBA

I[IpakTnyeckas padora

1 BapuanT

0,725 + 0,6 +l + E

Al. Brrauciure: 1 3
0,128 - 6— —0,0345 : —
4 25

A2. Peminth ypaBHEHUSA:

20925

4x—1_3x+2:1.

1,

1) 2x* +5x-1=0; 2) 3x*=x; 3) >
B1. Pemite HEpaBeHCTBA:
1) 4-2x<1-(4x-1); 2) 25’(_120.
o 2Xx+5y =15
B2. Pemnth cucteMy ypaBHEHUIA: Y .
X—2y=3
C. Pemnre ypaBHEHUS:
1) 5-(x-1)? =3-4x+5x*; 2) Vx+2=x.
2 BapuMaHT
O,425+0,9+—77+EE 1
Al. Beiuucnure: 3 40 220 S
05-1°-0023: = 4
5 25
A2. Peminth ypaBHEHUSA:
1) 4x* -5x-6=0;  2)-3x*=x; 3)41;1_3xg2::
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B1. Peumiuts HepaBeHCTBA:

D2(1-x)>5x-(@r+2: 2=

B2. Pemits cucteMy ypaBHEHUN: {

C. Pemite ypaBHEHUS:

2x+120.
X+5y =15
3Xx—2y=—6"

1) 5-(x+2)> =3-4x+5%x*; 2) Vx-11l=x.

Kpurtepun onenku

3anaHus banbl [Tpumeuanue
Al - A2 4 Kaxxaplif mpaBuiIbHBIN OTBET 1 Oasn
B1- B2 6 Kaxxaplii mpaBuIbHBIN OTBET 2 Oajia
C 6 Kaxxaplii mpaBuiIbHBIN OTBET 3 Oasia

MakcuManbHblid 60as 3a padoty — 16 6as0B

IlIkaJia nepeBoaa 0a/1JI0OB B 0TMETKH

Ormerka YucJi0 0217108, HEO0OX0AUMOE VIS T1OJTYyYCHUS
OTMETKH
« 5» (OTIMYHO) 16 - 15
« 4» (xoporo) 14 - 13
« 3» (YIOBIIETBOPUTEIHHO) 12 -10
« 2 « (HeyIOBIETBOPUTEIILHO) Menee 10
OTBeTHI
1 Bapuaunr 2 BapuaHt
Al 1 1
_ —5%433. 5. 1. 12 -2 2)0; -1 3)2.
Ay | D= =775 200,55 9) )2 -702)00 25 3)
1,6.

B1 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5;5)

B2 (5; 1) (0; 3)

C 1) %; 2) 2. 1) —%; 2) HET KOpHEH.
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BapuaHTbl KOHTPOJILHOU padoThI (1 cemecTp)

Bapuanrt |

2
1. Haiiniute 3HaueHne BeIpakeHus 1: [E - sz npu a = g b= —g, c=0,6.
c

3 . .
2. IlpencraBbTe OOBIKHOBEHHYIO IPOOb - B BHUJIE JECATUYHOU IEPUOAUYECKON

JpoOu.

3. Hucno 0,000314 npencraBbTe B CTaHAAPTHOM BHUJIE.

4, Hatinure mpomsBeacHue yucen a =54 u b =0,2468101... ¢ TOYHOCTBIO IO
JIECSATHIX.

5. Janbel uncna  Z;= - 3 +5i, 2,= 4 -7i.

Boeruucnure: a) cymmy 4ucen Zy M Zp; 0) pa3HOCTh YHUCEN Z1 U Z2;  B)
MPOU3BEJICHUE YHUCEN Z1 U Zp.

6. Pemute ypaBHeHue: Jx+2 =3; 7. Pemmre ypaBHeHue: 5* = 125;

8. Onpenemure x, ecmu 109, X = -2 9. Pemmure HepaBeHcTBO:  10g2(X-1)>
3;
10.

Bapuant I

,c=16

1. Haiimure 3Hauenue Buipaxkenus 1: (a®— E) Ipu a = % b= —%
c

4 . .
2. [IpeacraBpTe OOBIKHOBEHHYIO APOODH - B BHJI€ JECATUYHOU MEPUOAUYECKON

JpoOH.

3. Yucno 0,0000271 npeactaBbTe B CTAaHAAPTHOM BUJIE.

4. Haitmute mpousBenenue uucen a=3,2 u b=0,02345202...c TOYHOCTBIO [0
COTBIX.

5. Hamer uncna  7;=-1+31, ;=4 + 5i.

Boluncnure: a) cymmy 4ucen Z; M Zp; 0) pa3HOCTb 4YMCEN Z1 U Zp; B)
MIPOU3BEJCHUE YHUCEN Z1 U Z.

6. Pennte ypaBHeHue: v12+3x =2
7. Pemmrte ypaBHenue: 3* =81; 8. Ompenemure x, ecu 109, X =—1:
9. Pemmre HepaBenctBo:  logs (5 —2x) < 1;

10.
OTmerka Yuciio 62,108, HEOOXOAUMOE LIS OJTYYCHHUS
OTMETKH
« 5» (oTIIMYHO) 10
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3a7laHnE OTtBeThI OTtBeThI bannsr
| 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
3) a)l-2i; 0) -7+ |a)3+8i; 0)-5-2i; 1
12i; B)23—1i. |B) -20 +7i.
6 7, 8 1
3

/ 3; 4; 1
8 1/49; 1/3; 1
9 (9;0) (0;2,5) 1
10 0. 4, 1

« 4» (xopor1o) 9-8

« 3» (yIOBIETBOPHUTEIIHLHO) 7-6

« 2 « (HEeYIOBJIETBOPUTEIILHO) MeHee 6

KomimieKkT 3K3aMeHAIIMOHHBIX 3a1aHUi (2 ceMecTp)

Bapmuanr 1.
Oobsazamenvnas uacmo
IIpu BbInoOTHeHUH 3a4aHuil 1-3 3anuIKMTe X0 pelleHus U MOJLyYeHHbIH
OTBeT.

1. (1 6amn) Halimure kopeHs ypaBHeHus 322 = 81.
log, J13

2. (1 6amn) HalimuTe 3HaueHNE BHIPAKECHUS oa 13
00,

3. (1 6ayn) ®dnakon mamiyHs crout 160 pyoreii. Kakoe HanbosbIee 4ucio
(bakoHOB

MOxHO KyruTh Ha 1000 py6iieii Bo BpeMsi pacipoiaku, KOrja CKUIKa
coctaBisieT 25%?

IIpu BhINOTHEeHUM 3a1aHUH 4-7 3aNMIIUTE MOJY4YeHHBIN OTBET.
4. (1 6amn) Ha pucynke (cM. HuKe) n300pakeH rpaduk GpyHKmu y = f(x),
OIIPEIICIIECHHON Ha

unrepBane( - 6; 8). Onpenenure KOJIUYECTBO LEIbIX TOYEK, B KOTOPBIX
MPOU3BOTHAS

(GYHKUIHUU TIOJIOKHUTENbHA.
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5. (1 6amn) OnpenenuTe HaMMEHbIIIee U HanOoJIbIlIee 3HAUCHUS (DYHKITUH.
6. (1 6amn) IIpu kakux 3HaueHusx x, f(x) >0.

7. (1 6amn) [Tpu
KaKHUX 3HAYCHUSAX X,

f(x) <0.

IIpu BbInoOJIHeHUH 3agaHui 8-12 yKkaxuTe X0 pelieHHus U 3anuIIuTe

HOqueHHLﬁiOTBeT.

o . 1
8. (1 6ann) Haitgure 3HaveHue sino, €CIU U3BECTHO, UTO COSOL = 3 uoctcl

YCTBCPTH.

9. (1 6amn) Pemuth ypaBHEHHE 2cos(x+%):1 :

10. (1 6amr) Pemmmnre ypaBuenue 10gs(5 — 5x) = 2logs2.

11. (1 ©6amn) CrpoutenbHoit Qupme HY)KkHO mpuobpectu 50 KybomeTpoB

CTPOUTEILHOTO
Opyca y OJHOro U3 TpeX MocTaBIIMKOB. KakoBa HauMeHbIIasi CTOMMOCTb TaKOU
MOKYTIKH
¢ ocTaBkoil (B py0ssix)? LleHsl ¥ yCIOBHS YKa3aHbl B TAOJIHIIE.
8 (S — [ena 6pyc§ CroumocTh JlonoJIHUTENbHBIC
(py0. 3a 1m°) JIOCTaBKH YCIIOBHSI
A 3500 9900 -
[Tpu 3aka3e Ha cymMMy OoJIbIIe
b 4500 7900 150000 py6. moctaBka
OecIIaTHO
[Ipu 3aka3e Ha CymMMy OoJIbIIIe
B 3600 7900 200000 py6. moctaBka

OecIuIaTHO

12. (1 6amn) B paBuoOenpenHom tpeyronbHuke ABC ¢ ocHoBanuem AC GokoBas

CTOpOHA
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16.

AB paBHa 8, a COS A = . Haitaute BBICOTY, IPOBEICHHYIO K OCHOBAHMIO.

7
4
IIpu BpInoHeHnM 3aaaHuii 13-18 3anummTe X0 pemeHuss U MOJyYeHHbIN

OTBET.
V6 +10 ,-6-6

8x+36

X+13

15. (16ann) llpsitMOyronpHBIN MapaJlieJenuIie]l OMucaH
OKOJIO IWJIMHJIpA, PaJuyC OCHOBAHUS KOTOPOTO PaBeH 2.
O6bem mapasnenenunena pasex 16. Haitnure BoicoTy
HUAJTUHIPA.

13. ( 1 6amnm)Haiinute 3HaYeHNE BRIpaXKEHUS 4

14. ( 1 6ann)Haiiaute KOpeHb ypaBHEHUSI X =

(1 6amn) Teno peuxkercs no 3akony S(t) =x?—4x +3.  Omnpexmenure, B KaKoii
MOMEHT BPEMCHH CKOPOCTh OyZeT paBHa 4.

2

17. (1 6amn) Pemute ypaBHeHHe Sin“ x—2sin x—3=0.

18. (1 6amn) Pemmte HepaBeHCTBO SLX >0,04.

ﬂonwmumeﬂbna}l uacmo

IIpu BbInoTHeHuH 3aaaHuil 19 - 22 3anumunTe XOA PelIeHus U MOJyYeHHbIH
OTBeT.

19.(3 6anna) Haligute Hanbonbiiee 3Ha4eHHE (PYHKIIUU
y=12ﬁcosx+12x—3ﬂ+9 Ha

/4
OTpE3KE {0;—}.
2
. 4x—y=2
20.(3 6amna) Pemure cucteMy ypaBHEHUN :
Ioglz 3x = Iogl2 (y+1)
21.(3 6anna) PaBnoOouHas Tpamenusi ¢ ocHoBaHusMu 10 cMm 1 18 cM 1 BbICOTOM 3
cM
BpaIIaeTCsl OKOJIO MEHBIIEro OCHOBaHWs. Haiinute miomane MOBEPXHOCTH

TCJ1a

BpAILCHUS.

2

22.(3 6ayna) Haiinure pemeHre ypaBHEHUsT COS2X+SiN X=C0S“ X .

VKaKkuTe KOPHH, IPUHAIEKAIME OTPE3Ky [0;27].

Bapuanr 2.
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Oobazamenvuan uacmao
IIpu BhInoTHeHUM 3a1aHUH 1-3 3anUIIKTE X0 PeIIeHHUA U MOJIYYEeHHbIH
OTBeT.

1. (1 6amn) Haiigure xopens ypaBaerus 2 1= 16.
log, )27

2. (1 6amn) HalimuTe 3HaueHNE BHIPAKCHUS o0 27 "
09,

3. (1 6amn) Terpaaw crout 20 py6aeit. Kakoe HanOosbIiee 4YuCiio TaKUX TeTpajien
MOKHO
Oyner kynuth Ha 350 pyOnel nociae NOHUKEHU 1IeHbI Ha 25 %.

IIpu BbINOJIHEHNH 3aaHUI 4-7 3aNUIINATE MOJYUYEHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HHXe) n300paskeH rpaduk GyHKImu y = f(x),
OIPEJICIICHHON Ha

untepBane (-7; 7). Onpenenure KOJUYECTBO LENBIX TOYEK, B KOTOPBIX
TIPOM3BOIHAS

(GYHKIHHA TI0JIOKHUTEIIbHA.
5. (1 6amn) OnpenenuTe HaUMEHbIIIEE W HaWOOJbIIee 3HAYCHHUS (DYHKITUU.
6. (1 6amn) Ilpm kakux 3HaueHusx x, f(x) >0.
7. (1 6amn) IMpu kakux 3HaueHusx x, f(x)<O0.

Ny o
y = flx

IIpu BoInoTHeHUM 3a1aHui 8-12
YKa:KUTe X0/ pellieHus1 1

| 17 | | | A 3alUIINTE MOJY4YeHHbIH OTBeET.

8 L1 1 | ™ ]| . (1 6amn) Haitgure 3Hauenue COS a,

€CJIM U3BECTHO, YTO SiN o = % u o
€ [ yeTBepTH.
9. (1 6amn) Pemuth ypaBHEHHE 25in(x+%):1.
10. (1 6amn) Pemmte ypaBuenue logs (2 - 2x ) = 2logs 4.

11. (1 6amn) CtpourensHo#t pupme HY)KHO puodpectu 79 KyOboMeTpoB
NeHOOeTOHa Y

OJTHOTO M3 TpeX MOCTaBHIMKOB. CKOJBKO MPUAETCS 3alJIaTHTh 32 CAMYIO
JEIIEBYIO
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HOKYIIKY € J0CTaBKoM (B py0sisix)? LleHbl 1 yCIIOBUSL TOCTaBKU MPHUBEICHBI
B TAOJIHIIE.

CroumocTh CroumocTh
JlomoTHUTETHHBIE
[TocTaBmuk MeHOOEeTOHA JIOCTaBKU COBHS
(py6. 3a 1 M) (B py6.) Y
A 2650 4400 -
[Tpu 3akaze Ha cymMMy OoJbIIe
b 3200 5400 150 000 py0. mocTaBka
OecruiaTHO
3
B 2680 3400 [Tpu 3akaze Oonee 80 m
JI0OCTaBKa OecriaTHO

12. (1 6amm) B tpeyromsauke ABC AC = BC, AB =6, cos A= = . Haiigute

ol w

BoicoTy CH.

IIpu BeinostHeHuM 3axanuii 13 - 18 3anumuTe X0/ pemieHUs ¥ MOJy4YeHHBIH

OTBET.
V5 +10 ,-5-5

7X —6
X+2

13. (1 6amn)Haiiqure 3HaUeHNE BBIpaXKEHUS 3

14. ( 1 6ann)Haitnure KOpeHb ypaBHEHUST X =

15. (16ann) Hununaap BOucaH B IPSIMOYTOJIbHBIN TTapaJIJICIICTIUIIC]I.
Panuyc ocHoBaHus numimHapa paBeH 2. Oobem
napaenenunena paseH 80. Haiinute BbICOTY UUIMHIpA.

16. (1 6amn) Teno amxercs no 3akony S(t) = 2x? — x + 1.
Omnpenenute, B KaKOH MOMEHT BPEMEHHM CKOPOCTh OyAeT paBHa 7.

2

17. (1 6amn) Pemuts ypaBHeHnue Sin“ Xx—6sin x =0.

18. (1 6amn) Pemmute HEpaBeHCTBO ix >0,125.
8

onnwmumeJleaﬂ uacmo

IIpu BbInoTHeHuH 3aaaHuil 19 - 22 3anumumTe XOA PelIeHus U MOJyYeHHbIH
OTBeT.

o1




19.(3 6amna) Halinute HauMeHbLIee 3HaueHne GyHKun ¥ — 13x—9sinx+9 yg

O;Z )
0Tpe31<e[ 2}

3X+y=3

20.(3 6anna) Pemute cucreMy ypaBHEHHI {Iog3(5x+4y): log, (y+5)°

21.(3 6anna) PaBHOOOYHAs Tpanernus ¢ ocHOBaHHUsIMH 12 ¢cM 1 18 cM 1 BeICOTO# 4
cM
BpallaeTcs okoJio 6ospiero ocHoBanus. Haiinure o0bEM Tenma BpaiieHus.

22.(3 6amwna) Haiinure Bce pelleHUs YPaBHEHUS cOS2X+SiN2 X=COSX .
VKaXuTe KOpHU, IPUHAIEKALINE OTPE3KY [-7;7].

Bapuanr 3.

Ooba3amenvnan ywacmo
IIpu BbInOJHeHUH 3agaHuil 1-3 3anuIMTe X0 pelIeHus U MOJIyYeHHbIH
OTBeT.

1. (1 6ann) Haiigure kopens ypaBHenus 22 20= 16,
42

2. (1 6amn) Hatigure 3HaYeHUE BRIpAKCHUS 1003 -

3. (1 6amn) Terpaas crout 40 py6neit. Kakoe HanOosibIliee YuCiIo TaKUX TeTpajen
MO>KHO
Oyner kynuTh Ha 750 pyOieit mocne noHuxeHus 1eHsl Ha 10%?

IIpu BbInOJHeHUH 3aJaHui 4-7 3aNUIIMTE MOJTYYCHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HHKe) n300pakeH rpaduk GpyHkimu y = f(x),
OIPEJICIICHHON Ha

unrepBane( - 10; 2). Onpenenure KOITUYECTBO LETBIX TOYEK, B KOTOPBIX
MPOU3BOTHAS

(GyHKUHUHA OTpULIATEIbHA.
5. (1 6amn) OnpenenuTe HaMMEHbIIIEe U HAMOOJbITIee 3HAYCHUS HYHKITUH.

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

7. (1 6amn) [pu kakux 3HaueHusx x, f(X) <O0.
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IIpu BhINOJIHEHNH 3a7aHUI 8-12 yKakuTe X0/ pelleHUs] ¥ 3aNMIIUTE
MOJIY4YE€HHBIH OTBET.

o . 3
8. (1 6ann) Halinure 3Ha4ueHue sin o, €CIu U3BECTHO, YTO COS O = : uaoacll

YCTBCPTH.

9. (1 6amn) Pemuts ypaBHEHUE cos(x+%)=cos% :
10. (1 6amn) Pemmte ypaBuenue 1ogs(5 — 5x) = logs2 + 1.

11. (1 6ann) B Tabnuie ykazaHbl CpeIHHUE LIEHBI (B pyOJIsiX) HA HEKOTOPbIE

OCHOBHBIE
IPOJYKThl MUTAaHMS B TPEX Topojax Poccuu (mo nanHeM Ha Havano 2010

roja)

HaumenoBanue nmpoaykra bapnayn TBepb IIckoB
[Timennunbid xs1€0 (6aTOH) 12 11 11
Mounoxko (1 autp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 k1) 260 240 235
['oBsiiuna (1 kT) 300 280 280
[Toaconneunoe macio (1 iutp) 50 38 62

Onpez[eJmTe, B KaKOM M3 3THUX I'OPOJOB OKAXKCTCA CaMbIM I[eHIéBBIM

CJIeMyIonuii Habop
IPOYKTOB:3 Kr KapTodesns, 1 Kr cbipa, 3 11 moJcoiHeyHOro macia. B oreer

3aMUIINATE
CTOMMOCTH JIAaHHOTO Habopa MPOIYKTOB B 3TOM ropoje (B pyOsx).

12. (1 6amn) B tpeyronsauke ABC AC =BC, AB =10, cosA= % . Haiinure

BbicoTy CH.

IIpu BeImostHeHuM 3axanuii 13-18 3anmmmTe X0 pelieHUs: U MOJy4YeHHbIN
OTBeT.
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13. (1 6amn)Haligute 3HaUeHNE BHIpaOXKCHUS 472 21 .

9x -3

14. ( 1 6amn)Haiinure KOpeHb YPaBHEHUS X = =
X+

15. (16ann) TpaMOyTOILHBIN MapauIeIEUIIe]] OMUCAH OKOJIO
UUJIMH]IPA, PAINYC OCHOBAHMS U BBICOTa KOTOPOTO PaBHHI 0.
Haiimute o0beM napasienenumnena.

16. (1 6amn) Teno ABMXKETCS MO MPSMOM TaK, YTO PACCTOSHUE S OT HadalbHOU
TOYKH

M3MeHseTcs 10 3akoHy S = 5t —0,5t% (M), re t - BpeMms ABMKEHHS B
CEKyHaX.

Haiinure ckopocTh Tena uepes 4 ¢ mocjie Havalna ABUKCHUS.

17. (1 6amn) Pemmth ypaBHeHHE 25in ? x—3sin x+1=0.
1.«
7)

18. (1 6amn) Pemmre HepasencTBo 49 < (

ﬂOl’lOJlHumeJlea}l uacmo

IIpu BbInoiHeHuH 3agaHuil 19 - 22 3anummTe XOA pelIeHUs U MOJTY4YeHHbIN
OTBeT.

19.(3 6anna) Haligute HanMeHblllee 3HaUY€HHUE (PYHKIIMU y=2cosx+5x+8 Ha
3
oTpe3ke| 0; > |

2X+y=15
20.(3 6amna) Pemure cucteMy ypaBHEHUN y :
x—-3y=log,16

21.(3 6anna) PaBHoOoOuHas Tpamenusi ¢ OCHOBaHUAMH 12 ¢cM U 24 cM U BBICOTOM 8§
CM B IIEPBBIN

pa3 BpalaeTcsi OKOJIO MEHBIIIETO OCHOBAHMSI, @ BO BTOPOW — OKOJIO OOJIBIIIETO.
CpaBHute

00BEMBI TeJT BpaIeHUsI.

2

22.(3 6anna) Haiinure pemeHre ypaBHEHUs COS2X—SiN X=C0S“ X .

YKaxxuTe KOpHH, IPUHAJICKALINE OTPE3KY [0;27].
Bapuanr 4.

Oobsa3amenvnas uacmeo

54



IIpu BhINOJIHEeHNHU 3a1aHUIl 1-3 3anUIIKMTE X0/ pelIeHUs U MOJIyYeHHbIN
OTBeT.

1. (1 6amn) Haiimure xopeHs ypaBHeHus 3 > =0,
84

5Iogs7 '

2. (1 6amn) Haitnure 3HaueHUe BBIPAKCHUS

3. (1 6amn) HlapukoBas pyudka ctouT 20 pyoseit. Kakoe HanbobIee 4uciao Takux

pyuek
MOHO Oynet kynuth Ha 500 py0uieii mocie nopbieHus 1eHbl Ha 10%?

IIpu BbINOJIHEHNH 3aaHUI 4-7 3aNUIINTE MOJYYEHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HHXe) n300pakeH rpaduk GpyHkimu y = f(x),
OIPEJICIICHHOW Ha

untepBane (-1; 12). Onpenennure KOIUYECTBO LEIBIX TOYEK, B KOTOPBIX
IIPOU3BOIHAS

(YHKIUK TOJIOKUTENbHA.
5. (1 6amn) Onpenenure HauMeHbLIEe M HaWOOJbIIEe 3HAUECHUA (DYHKIIHH.
6. (1 6amn) Ilpm kakux 3HaveHusx x, f(x) >0.
7. (1 6amn) IMpu kakux 3HaueHusx x, f(x)<O0.

IIpu BbInoJIHeHUN 3agaHuil 8-12 ykakuTe X0/ pelieHus U 3anuIInTe
MO0JIyYEeHHbIH OTBET.

o . 5
8. (1 6amn) Haligure 3HaueHue COS o, €CJIU U3BECTHO, 4TO SIN o = The o€ ll

YETBEPTH.

9. (1 6amn) Pemuth ypaBHEHHE Sin(x+7r)=cos(—%) :
10. (1 6amn) Pemmmre ypaBuenue Ig(x +3) = 2Ig5.

11. (1 6amn) B Tabnuile ykazaHbl CpeIHUE 1IEHBI (B pyOJIsiX) HA HEKOTOPbIE
OCHOBHBIC
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MPOAYKTHI MUTaHUS B TPEX Tropoaax Poccum (1o ganHbIM Ha Havyajo 2010
roja)

HaumenoBanue mpoaykra benropon | Apocnasib Boponex
[TmeHnyuHbIf X51€6 (6aTOH) 11 15 14
Momnoko (1 autp) 23 26 20
Kaprodens (1 kr) 10 9 13
Coip (1 k1) 205 240 270
['oBsimmaa (1 KT) 240 230 240
[Toxpcomreunoe macio (1 mutp) 44 58 52

Omnpenenute, B KAKOM M3 3THX T'OPOJIOB OKAKETCS CaMbIM JCIIEBBIM
CIIeAYIOIINI Habop

MPOAYKTOB: 3 JI MOJIOKa, 1 KT TOBSAWHBI, 1 J1 mojacomHeyHoro Macia. B orBet
3aIUIITUTE

CTOMMOCTb JJAaHHOT'0 Habopa MPOTYKTOB B 3TOM Topojie (B pyoIIsx).

12. (1 6amn) B tpeyronsuuke ABC AC =BC, AB=32, cosA= % . Haiinure
BbicoTy CH.
IIpu BbinosiHeHuu 3aganuii 13 - 18 3anuiunTe X014 pelieHus: ¥ MOJIy4YeHHbIH
OTBeT.
13. ( 1 6ann) Haiinure 3HaueHHEe BbIpaKEHUS 67367 :
14. ( 1 6amr) Haiinute KOpeHb YpaBHEHHUS x=1X _412 :
X+

15. (16ann) TpaMoOyTOIBHBIN MapasuIeenuIe]] OMUCaH OKOJIO0
MUJIMHAPA, PAIUYC OCHOBAHMS M BBICOTA KOTOPOTO PAaBHHI 1.
Haiinute o0beM mapasnienenure/a.

16. (1 6amn) Teno ABMXKETCSI MO MPSMOM TaK, YTO PACCTOSTHUE S OT HAYaJIbHOM
TOYKHU

U3MEHSETCS 10 3aKOHY S =1+ 0,5t2 (M), roe t - Bpems JBIDKEHUS B CEKyHIaX.
Haitqute ckopocTh Tena uyepes 4 ¢ mocie Havalia JBUKCHUS.

17. (1 6am1) Pewnts ypasHeHue 2€0S° X—COSX—1=0.

18. (1 6amn) Pemmte HEepaBeHCTBO 271+2X > (E)2+X.

Hononnumenvnan yvacmo
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IIpu BhImoTHeHUM 3a1aHui 19 - 22 3anumuTe XOJ pelIeHUs! U MOJy4YeHHbIN
OTBeT.

19.(3 6anna) Halinute HamMeHbITiee 3HaYeHUE GYHKIIUUA Y=6Cc0SX+11Xx+7 Ha

3z
OTPEC3KC [0; ?j| .

X+4y =16
20.(3 6amra) Pemurte cucteMy ypaBHEHUN y :
log, y =log, (4x +4)
21 .(3 6anna) PaBHoOOYHas Tpanenus ¢ OCHOBaHUAMH 12 ¢cM u 28 ¢cM U BBICOTOH 6

CM B IIEPBBIN
pa3 Bpalaercsi OKOJIO MEHBIIET0 OCHOBAaHMs, & BO BTOPOH — OKOJIO OOJBIIETO.

CpaBHute
IUIONIA/IA TOBEPXHOCTEN TeJ BPALECHUS.

22.(3 6anna) Haiinute Bce pelieHus ypaBHEHUSI cOS2X+Sin
VKaxkuTe KOPHH, PHHAIJIEKAIINE OTPE3KY [-7;7].
IlIkana nepesooa 6an106 6 ommemku no NAMUOANTLHOU cUCHIEME

2 X+cosx=0.

Yucno 6amios,
HEO0XO0IUMOE TS

OtmeTka
MOJIYYCHHS] OTMETKHU
«3» 5 16
(YAOBJIETBOPUTEIHHO)
«4» (xopomIo) 17-21
«5» (OTJINYHO) Gouee 21

S7



DK3aMeHaIMOHHbIN OmeT No . ..

o crierraiabHOCTH: 19.02.03 Texnomorus xieba,
KOHJIUTEPCKUX ¥ MAaKapOHHBIX U3JICITHN
10 JUCIUIUIMHE: MaTemaTuka

Kypc: 1 ceMecTp: 2

PaccMoTtpeHo Ha 3aceanumn

[IUKJIOBOM KOMHUCCHU

00111e00pa30BaTEIBHBIX

JTACIUTLINH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 r.

Tekct 3aganus Bapuanrt 1

JI.B.Ilexuna
(To/IMCh)

[IpenonaBaTens

DK3aMeHaIMOHHbIN OmeT No ...

o crieraiabHOCTH: 19.02.03 Texnonorus xieoba,
KOHJIUTEPCKUX U MAKAPOHHBIX U3JICITUN

IO AUCHUITIINHE: Maremartuka

Kypc: 1 ceMmectp: 2

PaccMoTtpeno Ha 3acenanumn

UKJIOBOM KOMHCCUU

00111600pa30BaTEIbHBIX

JUCTUTLITAH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 r.

Tekct 3ananus BapuaHnrt 2

JI.B.Ilexuna
(TTo/TIHMCh)

IIpenoxaBarens

TeMbl TOKJIAIOB:

58



MaremaTtuka B HAaYyKC, TCXHHMKC, DOKOHOMMUKC, HH(bOpMaI_[I/IOHHBIX TCXHOJIOTHUAX

u
HpaKTquCKOﬁ ACATCIBHOCTH TCXHHKA-TCXHOJIOIA.

Ouenka
IK3aMeHa

TpeOoBaHUS K 3HAHUAM

«ONniU4YHO
»

OreHKa «OTIIMYHOY» BBICTABISIETCS CTYNICHTY, €CIIM OH TIIyOOKO H
MPOYHO YCBOWJI TIPOTPAMMHBIA MaTepHall, HCUYEPIBIBAOIIIC,
MOCJIEIOBATEIbHO, YETKO M JIOTMYECKHM CTPOMHO €ro u3Jaraer,
yMEET TECHO YBS3bIBaThb TEOPHUIO C MPAKTUKOH, CBOOOJHO
COpaBJISIETCS C 3aJadyaMy, BOMNpPOCAaMU U JIPYTUMHU BHUJIAMH
NpPUMEHEHUsI 3HaHWM, MpUYEM HE 3aTPYIHSETCS C OTBETOM IIpH
BUJIOM3MEHEHUH 3aJlaHUid, MCIOJb3yeT B OTBETE Marepual
MOHOTpaUYECKON  JUTEPATyphl, MPaBUILHO  OOOCHOBBIBAECT
MPUHATOE pEIICHUE, BIAJACET Pa3HOCTOPOHHUMH HaBBIKAMH H
MpreMaMH BBITIOJTHEHUS MMPAKTHYECKHUX 3aJ1a4.

«xopouwo»

OueHka «XOpOoIIO» BBICTABIISIETCA CTYAEHTY, €CJIM OH TBEPJO 3HAET
MaTepuaj, TPaMOTHO U MO CYIIECTBY H3J1araer €ro, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MPABUIBHO
MPUMEHSIET  TEOPETUUYECKUE MOJIOKEHHUS IpU  PELICHUH
MPaKTUYECKUX BOMPOCOB M 3aj7ad, BIIAJICET HEOOXOIUMBIMH
HABBIKAMH Y IPUEMAMHM UX BBINIOJIHCHUS.

«y0061emae
opumenbHo
»

OueHka «yIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYIAEHTY, €CJIU OH
MMEET 3HaHUS TOJIBKO OCHOBHOI'O Marepuaja, HO HE YCBOWJI €ro
JeTanei, JOMYCKAET HETOYHOCTH, HEIOCTAaTOYHO IPaBUJIbHBIE
(GOpMYIMPOBKHM, HAPYIICHHUS JIOTUYECKOW MOCIIEIOBATEIBLHOCTA B
U3JI0KEHUHM TTPOrpaMMHOTO MaTepHalia, UCTIBITHIBAET 3aTPyIHEHHUS
IIPU BBIMOJHEHUHU NPAKTUYECKUX padoT.

«Heyoose
meopumer
bHOY

OueHka  «HEYNOBIETBOPHUTENBHO»  BBICTABISIETCA  CTYACHTY,
KOTOPBIM HE 3HACT 3HAYUTEIBHOM YacTU IPOrPaMMHOIO
MaTepuaia, JOMYCKAeT CYIIECTBEHHbIE OIMIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYAHCHUSAMU BBINOJHIET NPAKTHUECKUE PpPabOTHI.
Kak npaBmiio, OLEHKa «HEYIOBIECTBOPUTEIBHO»  CTABUTCS
CTyACHTaM, KOTOpbIE HE MOTYyT NPOAODKUTH oOOyueHue 0e3
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JOITOJIHUTCIBbHBIX 3aHATUM T10 COOTBCTCTBYIOH_IGI\/'I JUCHUITIINHCE.

[Tpunoxenue 1

Koaundukarop (mpuMepHbIil epevyeHb) OLEHOYHbBIX CPEICTB IJIfl OLIEHKH
3HAHMH, YMEHHUI U YPOBHSA CHPOPMHPOBAHHOCTH KOMIIETEHLIUI

Ne n/n Tun Kpamxas xapakmepucmuka Ilpeocmasnenue
Koo OYEHOUHO20 OYEeHOYHO20 cpeocmaea OYEHOUHO20
OYeHouH | cpedcmea cpedcmea 8
020 gonoe
cpeocms
a
1. Kontponsna | CpenctBo  mpoBepku — ymeHui | Kommiekr
g pabota MIPUMEHSTh TOJYYEHHBbIE 3HAHUS | KOHTPOJIbHBIX
IS pelIeHus 3a7a4 | 3aJaHnui o
OMPEICICHHOTO TUIIA IO TEME WJIU | BApUAHTaM
pazueny
2. Pa3znoypoBH | Paznuuaror 3anauum v 3a1aHus: Komruiekt
€BbIC a) peNpOaYKTUBHOTO YPOBHS, Pa3HOYPOBHEBBIX
y4eOHBIC MO3BOJISIFOLIME OIIEHUBATh U 3a/1a4 U 3aJaHui
3a1a4d U JIMarHOCTUPOBATh 3HAHUE
3a1aHus (bakTHUecKoro MaTeprana

(6a30BBIC TOHATHS, AJITOPUTMBI,
(bakThl) 1 YMEHHE NMPABUILHO
UCIIOJIb30BAaTh CIICIIHATLHBIC
TEPMHHBI U TIOHSATHS, Y3HABAHNE
0OBEKTOB U3yUYEHUS B paMKax
ONpeJIeIEHHOTO pa3ziena
JUCIUILIAHBL;

0) pPEeKOHCTPYKTUBHOT'O YPOBHS,
MO3BOJISIONINE OIICHUBATh U
JUArHOCTHPOBATh YMCHUS
CHUHTE3UPOBATh, aHATM3UPOBATH,
000011aTh (haKTUYECKUHN U
TEOPETUICCKHUI MaTepHall C
dbopMyIMpoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAaHOBJICHUEM
PUYUHHO-CJICICTBEHHBIX CBS3CH;
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B) TBOPYECKOT'O YPOBHS,
MO3BOJIAIOIINE OLIEHUBAThH U
JTMarHOCTHPOBATh YMEHUS,
UHTETPUPOBATH 3HAHUS
pa3ITUYHBIX 00JIaCTEH,
apryMEHTHUPOBATh COOCTBEHHYIO
TOYKY 3pEHUS

Joxkian,
CcOOOIIeHHE

CaMOCTOSATEIILHOM
paboThI CTYJEHTA,
MPEICTABIISFOLIAN coboi
MyOJIMYHOE  BBICTYIICHHE  TI0
MPEICTABICHUIO MTOJTyYEHHBIX
pe3yJIbTaTOB pelieHus
ONPEJICIICHHON TEMBI.

[Iponykr

Tembl JOKIag0B,
COOOIIEHUI

Tect

CpencTBo KOHTPOJIS,
HaIpaBJICHHOE Ha MPOBEPKY
YPOBHSI OCBOEHUS
KOHTPOJIUPYEMOTO
TEOPETUYECKOTO U MPAKTUYECKOTO
MaTepuaia 1o JuJaKTHUYEeCKUM
SIMHUIIAM JUCUMIIIMHBI UITH
poheCCUOHAIBHOTO MOTYJIS.
Cucrema CTaHIapTU3UPOBAHHBIX
3aJIaHUM, TTI03BOJISIOIAs
aBTOMATU3UPOBATH MPOLEAYPY
W3MEPEHUs YPOBHS 3HAHUU U
yMEHUHN 00ydaroumxcs

doHI TECTOBEIX
3aJlaHNuH

[IpakTueck
ue  paboThl
(TpakTU4ecK
o€ 3aJIaHHE)

OTO0 3agaHus, C  MOMOIILIO
KOTOPBIX y yYauxcs
GbOpMUPYIOTCI H  Pa3BHBAIOTCS
MpaBUJIbLHBIC MPaAKTUYECKHE
JICHCTBUSL.

Bunpr:
TS
MPAKTUYECKUX
pabor

3aJaHusA

DK3aMeH

Bxnarowaer B ce0sa

BOIIPOCOB 10 Y /]

nepeyeHb

KOMITOHOBKA
BApHUAHTOB,
OWJIeThI
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