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1. ITACIIOPT

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

KonTtponrsHo-onieHounble cpenctBa (nanee -KOC) npenHazHaueHbl st
KOHTPOJISI U OIICHKH 00pa30BaTENbHBIX JOCTIKCHHA OOYYaIOIMUXCsl, OCBOUBIIINX
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:
oOpazoBarensHoil nporpammoit CIIO mo cnenumansHoctu 19.02.05 Texnonorus
OpOAMIIBHBIX MPOU3BOJICTB U BUHOCIINC;
nporpammoit yueonoi aucrumumasl bJ[.04 Maremartuka.

1.2. Pe3yJI]>TaTl>I O0CBOCHMA NUCHUIIJIHUHBI, IIOAJIC/KAIIIME IIPOBEPKE

PesyabTarhr HaumenoBanue 3jieMeHTa yMeHMi/3HAHUI
o0y4eHust

(ocBOEHHBIE
yMeHHs,
yCBOEHHBbIE
3HAHUS)

V.1. BemmonsaTe apupmMeTHyecKe AeiCcTBUS Hal YUCIIaMH, COYeTast yCTHBIE U
NUCbMEHHBIE IIPUEMbl; HAXOIUTh MPUOIMKEHHbIE 3HAYEHUS BEIUYUH U
MOTPEIIHOCTH BHIYUCICHUH (a0COIIOTHAS M OTHOCUTENbHAS); CPABHUBATH YUCIIOBbIE
BBIPAKCHMUSL.

v 2. HaxoauTh 3HaueHUs KOpHS, CTENEHH, JJorapu@ma, TPUrOHOMETPUUECKUX
BBIpa)KEHUI Ha OCHOBE OIpeIeNIeHus], UCIIONb3Ys ITPH HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BAThCS MPUOIMKEHHOM OLIEHKOH pu
IIPAKTUYECKUX pacyeTax.

V3. BoinonHsaTe mpeoOpa3oBaHus BhIpaXKEHHUM, TPUMEHsIsI pOPMYJIbl, CBI3aHHBIE CO
CBOWCTBaMHM CTeNeHeH, JorapupmMoB, TPUTOHOMETPUUYECKUX (QYHKIUI.
V4 Bbruucnate 3HaueHue QyHKIMY 110 3aJaHHOMY 3HAUE€HUIO apryMeHTa Ipu

pa3IuYHbIX criocobax 3agaHus GyHKUUH. CTpouTh rpaduKu U3y4EeHHBIX QYHKIIHM,
WITIOCTPUPOBATh MO IpaKy CBOMCTBA 3JIeMEHTAaPHbIX (HYHKLUH.

Vs. HaxoauThk npon3BoAHbIE 3JIEMEHTAPHBIX (QYHKIIH.

VY 6. Hcnonb30BaTh MPOU3BOIHYIO JUISl U3YyUEHHS] CBOMCTB (DYHKIIUH M MTOCTPOCHUS
rpaduKoB.

y7 [TprMeHATH MPOU3BOAHYIO [T IPOBEACHUS MPUOIMIKEHHBIX BBIUMCIICHUH, peraTh
3aJ]a4uM MPUKJIAJHOTO XapaKTepa Ha HaAXO0K/I€HNE HanOOJbIIEr0 U HAMMEHBIIIETO
3HAYEHUSI.

V8. BbraucnsaTs B mpocTedux ciaydasx MIomaan U 00beMbl C UCIIOIb30BaHUEM
ONPEAEIEHHOr0 HHTErpaa.

v¥o Pemats panyonanbHble, MOKa3aTelbHbIe, JorapuMUyecKue, TPUTOHOMETPHYECKHE

YpaBHCHUS, CBOAAIIUCCA K JIMHEMHBIM U KBaApPATHBIM, a TAKKC aHAJIOTUYHBIC
HCPABCHCTBA N CUCTCMBI.




VY 10.

Pemats npocreiimme KOMOMHATOPHBIE 331a4l METOJIOM Tiepedopa, a TaKkxKe ¢
VICTIOJIb30BAaHUEM U3BECTHBIX (POPMYIL.

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 MHOTOTPaHHHUKH ¥ KPYTJIbIC TENA; BHIIOIHATH YEPTEKH 1O
ycnoBuAM 3a7a4d. CTPOUTH NPOCTEHIINe cedeHUs Ky0a, TPU3Mbl, TUPAMUIbI

VY 14.

Pemars nuaHuMeTpudecKkue U MpocTenIme CTepeoMeTpUIEeCcKIe 3a1a4i Ha
HAXO0XJICHUE T€OMETPUUICCKUX BEJIWYHH (JJIMH, YTJIOB, IIIOMAACH, 00EMOB)..

31.

3HaueHHE MaTEeMaTUUYECKON HAYKH JIJIsl PEIIeHUs 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 U BOIIPOCOB, BOBHUKAIOIINUX B caMOM MaTeMaTHKE JUIA
(bOpMI/IpOBaHI/IH H Pa3BUTHUA MaTeMaTHYeCKOM HAYKH; ICTOPUIO PAa3BUTUA IIOHATUA
qucia, Co3JaHrud MaTCMAaTUYCCKOI'o aHaJIn3a, BOSBHUKHOBCHHA U pa3BUTUSA
I'COMCTpPHUMU.

33.

YHuUBepcalbHbI XapaKTep 3aKOHOB JIOTUKY MAaTEMaTUYECKUX PACCYKICHUH, 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 AeHCTBUTENBHOIO YHCIA, a0COIIOTHON M OTHOCUTEIIBHOM
HOTPEIIHOCTH MPUOIMKEHNUN; TPAKTUUECKUE TPUEMbI BBIYUCIICHUN C
npUOJIMKEHHBIMU JaHHBIMHU.

37.

OnpeneneHus KOpHS HaTypaJabHOW CTEIIEHHU U3 YUCJIa U CBOMCTBA KOPHSI, CTEIIEHU C
palrOHAIBHBIMU IIOKA3aTEIsIMU U €€ CBOMCTBA, CTEIIEHU C ICUCTBUTEIIbHBIMU
IOKa3aTessIMM U ee CBOMCTBA, Jlorapudma yucia, CBOICTBa JI0orapu(moB, OCHOBHOE
JOTapru(PMHIECKOE TOKIECTBO, ICCATHUHBIC 1 HATYpaIbHBIE JIOTApU (MBI

38.

OCHOBHBIE TIOHATHUSI CTEPEOMETPUH, AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX,
B3aUMHOE PACIIOI0KEHUE MPSMBIX, MPSIMON U TUIOCKOCTHU, IBYX INTOCKOCTEH 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 MEXKY MPSIMON U TJIOCKOCTHIO, 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, pa3MEIICHUH, COUETaHHH,
dbopmyny 6uHoma HeroToHa.

3 10.

Ornpenenenust BEKTOpa, IEUCTBHUI Ha/l BEKTOPAMH, CBOMCTBA JIEHCTBHUI HAJT
BEKTOPaMHU, MMOHATUE IPAMOYTOJIBHON JIEKAPTOBOM CUCTEMBI KOOPAMHAT Ha
IJIOCKOCTH M B TPOCTPAHCTBE, MPaBWIIa ICMCTBUM HaJ BEKTOPAMHU, 33 IaHHBIMHU
KoopAuHaTaMu, (GOPMYIIbI 1711 BBIYUCIICHUS JJIMHBI BEKTOPA, YTia MEXKIY
BEKTOpPaMH, PACCTOSHHS MEXY ABYMS TOUKAMMU.

311.

Omnpenenenue panuana, Gopmysbl IepeBoJa rpayCHON MEpHI yIiia B paldaHHYIO U
00paTHoO, oIpe/iesieHHe CHHYCa, KOCUHYCa, TAHI€HCa U KOTAHT€HCa yrila, OCHOBHbBIE
(bopMyJIIbl TPUTOHOMETPHH, MOHSITHS OOPAaTHBIX TPUTOHOMETPUYECKUX (DYHKIUH.

312

. Onpenenenue 4uciIoBOM QyHKIMH, CIIOCOOBI 33/1aHUs, IPOCTEHIINE
npeodpaszoBanus rpadukoB GyHKIKH, CBOMCTBAa PyHKIIMHU, OOpaTHON QyHKIMH, ee
rpaduk, coKHON QYHKIMH, apuMeTHUecKre onepanuy Haj GyHKIusIMHY,




CBO¥CTBA U IpadMKu MOKA3aTEIBbHOM, Jorapu(pMUIecKoil u cTeneHHol GyHKIUH,
CBOMCTBA U TpaKi TPUTOHOMETPUIECKUX (PYHKIINN, CBOMCTBA U TpaduKu
00paTHBIX TPUTOHOMETPHUECKUX () YHKITHH.

313.

OHpC,I[eJ'IeHI/IC MHOI'OI'paHHHKA, €0 IIOBEPXHOCTH, ITIOHATUE ITPAaBUIIBHOT'O
MHOTI'OIrpaHHHUKA, OIPCACICHUC ITPU3MBI, IMapaJUICIICTIMIICIAd, BUAbI IIPU3M,
ONnpeCaACIICHUE NHNPpaMUIbI, HpaBHHBHOﬁ IMUPpaMHUJIbl, ycequHoﬁ IMUpaMubl.

3 14.

Ornpezenienre Tea BpalleHUsl U MOBEPXHOCTH BPAILICHUS, ONIPEACIICHUS IUIUHIPA,
KOHYca, 11apa, cepbl, CBONCTBA FT€OMETPUUYECKUX TEl.

315.

Omnpenenenue nocinea0BaTeIbHOCTH, ONPeIeJIeHHE MIpeiesa MOCIe0BaTeIbHOCTH,
oTpeieIeHne HEeMTPEPHIBHOCTH (PYHKIIMU B TOUKE, CBOWCTBA HEMPEPBIBHBIX
GYHKIHHA, onpeneseHne MPOU3BOAHON, €€ TEOMETPUICCKUN U (PU3UICCKUN CMBICIT,
npaBuia u Gopmyisl quddepeHupoBanns GyHKINH, ONpeaesieHue BTOPOH
MIPOU3BOIHOM, OOIIYI0 CXEMY MOCTPOCHUS IpadUKOB (PYHKIUN C TOMOIIBIO
MIPOU3BOIHOM, ONpeiesieHne epBOOOPa3HOM, ONPEICIICHIE HEOIPEACIEHHOTO
MHTETpalla u ero CBOMCTBa, (OPMYJIbl UHTEIPUPOBAHUS, CIIOCOOBI BRIYUCIICHUS
HEeoIpeAeNEHHOT0 HHTErpala, OlpeAe/IEHUE ONPEAEIEHHOTO HHTErpaa, €ro
TEOMETPUUYECKUN CMBICT M CBOMCTBA, CIIOCOOBI BBIYMCIICHUS TUIOIIA e
KPUBOJIMHEHHBIX Tpalelui ¢ HTOMOIIBIO OIPEACIICHHOIO HHTErpaJIa.

3 16.

[TonsiTrst 06bEMa TEOMETPUUYECKOTO TeTa, POPMYJIBI IS BEIYUCIECHUS 00BEMOB
TEOMETPHUYSCKUX TeJ, TUIOIIAN IIOBEPXHOCTH I'€OMETPHYECKOTO Telia, (POPMYJIbI
JUTSL BBIYMCIIEHUSI 00BEMOB, (DOPMYIIBI JIJ1s1 BRIYUCICHUS IJIOMAIed MOBEPXHOCTEH
T€OMETPUUYECKHX TEJI.

317.

Omnpenenenue BEpOITHOCTH, ONPE/IEIICHNE CIIy9alHON BEIMYUHBI U e€ PyHKIUN
pacripeiesieHust, ONpeIeNIeHNUsI CYMMBbI COOBITHI, MPON3BEACHUS COOBITHH, YCIOBHOM
BEPOATHOCTH, (DOPMYIUPOBKU U (GOPMYIIBI TEOPEM CIIOKEHUS U YMHOKCHHUS
BEPOSATHOCTEM, MATEMATUYECKOTO OKHUIAHUS U TUCTIEPCUU, JUCKPETHOM CIIy4allHOM
BEJIMYMHBI U 3aKOHA €€ paclpeesICHHUs].

3 18.

CrniocoOslI penieHuid crocoObl pelieHnit UppalOHATBHBIX YPaBHEHUH U HEPABEHCTB,
CIOCOOBI PELICHUS] CUCTEM JIMHEWHBIX YPAaBHEHUH C IBYMSI HEM3BECTHBIMHU, CIIOCOObI
peLIeHHs IPOCTEUIINX TOKa3aTeNbHBIX U JIOrapu(pMHUUECKHX YpaBHEHUH, CIOCOOBI
pelIeHNs T0Ka3aTeIbHbIX U JOrapu(PMHUUECKUX HEPABEHCTB, CIIOCOOBI peIIeHUs
HPOCTEUIINX TPUTOHOMETPHUECKUX YPABHEHHUH, CIIOCOOBI peIIeHNUs MPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB, METOJ MHTEPBAJIOB PELLEHUS palliOHAIbHBIX
HEPABEHCTB.

OK 1

[ToHUMaTh CYIIHOCTB M COLMAIBHYIO 3HAUUMOCTh CBOeH Oyymiei npodeccunt, NposiBIsATh K
HEl yCTOMYMBBIA UHTEPEC.

OK 2

Opranu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTh, BEIOMPATh TUIOBBIE METOIBI U CIOCOOBI
BBITIOJIHEHUS TPO(ECCUOHANIBHBIX 3a][a4, OllEeHUBATh UX Y(H(HEKTHBHOCTh U KaYE€CTBO.

OK3

HpI/IHI/IMaTL peICHUA B CTAaHAAPTHBIX W HECTAHJAAPTHBIX CUTyallMdX MW HECTU 3a HHUX
OTBCTCTBCHHOCTD.

OK 4

Ocy1ecTBIATh HOUCK W UCIOJIb30BaHUE MH(POPMALUK, He00X0AuMOn sl 3GPEKTUBHOTO
BBINOJTHEHUs IPoecCHOHATIbHBIX 33184, TPOo(eCcCHOHATBLHOTO U JINYHOCTHOTO Pa3BUTHSL

OK'5

Hcnonp3oBath MHOOPMAIMOHHO-KOMMYHUKAITUOHHBIE TEXHOJOTHU B MPO(ECCHOHATIBHOM
JIEATEIbHOCTH.

OK 6

PaGorarp B koJjulekTHBE U KOMaHAe, 3)()EKTUBHO OOIIATHCS C KOJJIETaMH, PyKOBOJICTBOM,
MOTPEOUTEISIMHL.

OK 7

Bpate Ha ceOs OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMAaHILI (TIOMYMHEHHBIX), pPE3yIbTaT
BBINIOJIHCHHUS 3aIaHUM.

OK 8

CaMOCTOSTEIIEHO OMpeAC/ITh 3adavun HpO(l)@CCI/IOHaHLHOFO U JMYHOCTHOI'O pa3BUTHA,
3aHUMAaTbCA CaMOO6pa30BaHI/IeM, OCO3HAaHHO IJIAHUPOBATH IMTOBBIIICHUEC KBaHI/I(i)I/IKaHI/II/I.

OK9

OpHeHTHUPOBAaTECS B YCIOBUSAX YacTOM CMEHBI TEXHOJNOTMH B TNPOo¢ecCHOHATBHOM
JIeATEIbHOCTH.




1.2.

Pacnipenesienne oneHnBaHus pe3yJbTaTOB 00y4eHHUsI 110 BUIaM KOHTPOJIA

Kox m HamMeHOBaHHWe JjieMEHTA YMEHHH WJIM

Bunanl arrecranun

N . Ilpomesxcymounas
3HAHUI Texywuii KOHMpPoO.b
ammecmayus
Ymenue
. @poHTANIBHBIN 0IPOC; | KOHTPOJIbHAs
VY 1 BeImonHATh apudmeTudeckue IeicTBUA HaJ .
" | *”HAUBU YA IbHBIN pabota (1
YHCJIaMH, COYETasl YCTHbIE U IMCbMEHHbBIE ITPUEMBI;
HaXOJUTh NPUOIM)KEHHbIE 3HAUEHUS BEIWYMH U %npoc. cemectp), )
NOTPEIIHOCTH  BBIYMCIEHUNH  (abcoitoTHas U %aKTquCKaH JKIAMeH (
OTHOCHTEJIbHA); CPaBHMBATh YHCIIOBBIE %i)H(;?onb cemectp)
BBIPAKCHUS. .
OK 12345678 CaMOCTOSITEIIbHOU
paboThI 1O TeMaM
Y 2 HaxomuTh 3HadeHUs KOpHs, creneHy, | DpoHTaIbHBIN OMPOC;
Jgorapugma, TPUrOHOMETPUUECKUX BBIPAXKECHUN HA | MHAWBUIYaJIbHBINA
OCHOBE olpezeneHus, UCIIOJIB3YS IpH | oIpoc.
HEOOXO/MMOCTH HMHCTpYMEHTalbHble cpencTBa; | IIpaktuueckas
MOJIb30BaThCAd  MPUOIIKEHHOW  OLIGHKOW mpu | paboTa
IIPAKTUYECKHUX pacyeTax. KonTpoas
0K 1,2,34,5,6,7,8 CaMOCTOSITEIILHOM
paboThI 110 TeMaM
Y 3 BemonHAT TpeoOpa3oBaHUS BBIPAKEHUH, PponTaibHELH OHpocs
npuMeHsisi GopMyIbl, CBSI3aHHBIE CO CBOMCTBaMHU HHAMBH YL HbIT
CTereHel, JorapuMoB, TPUTOHOMETPHUECKUX %2‘)1; (I)((’:F.I/IIIGCKaH
byHKIHIA.
OK 12,3458 ﬁﬁﬁ‘onb
CaMOCTOATEIIBHOU
paboThI IO TEMam
@pOHTAIBHBIHN OIIPOC;
VY 4 BoluncnsaTh 3Hau€HHE (PYHKIMU MO 331aHHOMY HHAMBIAY TR HBII
3HaYEHHUI0 apryMeHTa IpH Pa3IMyYHBIX Ccrocodax l(zlnpoc.
3ananus QyHKIuU. CTpouTh rpapuKy U3YHYEHHBIX %aKTquCKaH
(byHKLIUH, WUTIOCTPUPOBAThH MO IpaduKy CBONCTBA babota
AJIEMEHTApHBIX (PYHKIIHH. KoHTpoiTh
OK1234 CaMOCTOSITENIbHOU
paboThI IO TEMaM
OpOHTAIBHBIHI OIIPOC;
WHIUBUYTbHBIN
Y 5 HaxoauTe mNpOU3BOAHBIE AIEMEHTAPHBIX | ONPOC.
GyHKIHA. [IpakTnueckas
0K 1,2,34 paborta
Kontpons
CaMOCTOATEIILHOU
paboTHI IO TEMaM
Y 6 Hcmonp30BaTh MPOW3BOIAHYIO sl M3y4deHHUs | PPOHTAIBHBIA OMPOC; | KOHTPOJIbHAS




CBOWCTB (PyHKLUHN U MOCTPOEHHS rPahUKOB. WHIUBUAYAJIbHBIN pabota (1
OK 1,234 ompoc. cemMecTp),
[IpakTnueckas IK3aMEH 2
paborta ceMecTp)
KoHntpous
CaMOCTOSITENTbHOM
paboThI 1O TeMaM
®poHTaTBHBIN OIIPOC;
Y 7 llpuMeHSATh MPOU3BOJIHYIO AJISi MPOBEICHUS HHBHAY B HBIT
NPUOJIMKEHHBIX ~ BBIYHMCICHUM, pelaTh 3aJauu Onpoc.
OPUKIATHOTO  XapakTepa  Ha  HaXOXJICHHUE Hpaxruteckas
HauOO0JIBIIEr0 U HAMMEHBILIErO 3HAYCHUSL. padora
OK 1,234 Komrpoxe
CaMOCTOSITENTbHOM
paboThI 1O TeMaM
VY 8 BblunciaTh B MPOCTEHIIMX CIIy4asX IUIOLIAAN DpoHTABHBI ONpOC:
U 00BeMBl C MHCIOIb30BAHUEM OIPENEICHHOIO .
uHTerpaa. WHIMBHUIYaJIbHBIH
OK 1,2,35,6,7,8 onpoc.
IIpakTrueckas
paborta
Y 9 Pemate panuoHalbHBIE, TOKa3aTelnbHbIe, | DPOHTANBHBIN OMPOC;
JorapupMUUEcKue, TPUTOHOMETPHUYECKHE | WHIMBHyaTbHbIH
YpaBHEHHUS, CBOAAIIMECS K  JIMHEHHBIM U | OIpOC.
KBaJIpaTHbIM, a TAaK)K€ aHAJIOTUYHbIE HepaBeHCTBA U | [IpakTuueckas
CUCTEMBI. paboTta
0K 1,2,34 Kontposb
CaMOCTOSITENTbHOM
paboThI IO TEMam
VY 10 Pemare npocreiinie KOMOWHATOPHBIC 33 1a4H
METOoIoM Tepebopa, a Takke C HCHOoJIb30BaHHEM | DpOHTANBHBIN ONMPOC;
U3BECTHBIX (POPMYIL. WH/IMBH Ty aTbHBIH
orpoc.
0K 1,2,34 [TpakTuueckas
pabora
Kontpois
CaMOCTOATENIBHOU
paboThI IO TEMam
Y 11 Pacno3naBarh Ha uepTekax U Mojensx | @poHTaabHBIN OMpoC;
IIPOCTPAHCTBEHHBIE (bopmbI; COOTHOCHUTH | UH/AMBUAYaJIbHBIN
TpEXMEpHbIE OO0BEKTBI C HUX ONHCAHMSIMHM, | OIPOC.
U300paKEHUSIMH. [IpakTruyeckas
0K 1,2,34 paborta
OpOHTAIBHBIHI OIIPOC;
Y 12 OmnwuceiBaTh B3aWMHOE PAaCIOJIOKEHHE I(/)IESEEHHYMBHHH
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
[TpakTnueckas
pabota
VYV 13 H300paxarh OCHOBHbIE MHOTOrpaHHUKU U | DpOHTAIBHBIN ONPOC; | KOHTPOJIbHAS
KpYIJIble Teja; BBIOJHATh YEPTEKU IO YCIOBUSAM | MHAWBUAYAJIbHBINA pabota (1

7




3agad. CTpouTh mpocTeiime cedeHuss KyoOa, | orpoc. cemecTp),
MIPU3MBI, TUPaAMU/IbI [IpakTrueckas 3K3aMeH (2
OK 1,234 pabora cemecTp)
KonTposs
CaMOCTOATEIBHON
paboThI IO TEMaM
V14 Pemarp 1utaHuMeTpuueckue M mpocreimme | @poHTanbHbIN ONpoc;
CTCPEOMETPUYECKUE  3aladyd Ha  HAXOXJICHUE | NHAMBUAYaJIbHBIN
F€OMETPUUECKUX  BEIMYMH  (UIMH,  YIJIOB, | OIPOC.
IIomaaei, o0beMoB [IpakTrueckas
0K 1,2,34 paborta
KonTtposb
CaMOCTOATEILHON
paboThI O TEMaM
3Hanue
3 1 3Ha3HaueHrne MaTeMaTUYECKOW HAYKH JIs @poHTaIBHBIN ONIPOC; | KOHTPOJIbHAS
pelieHus 3a/1a4, BOSHUKAIOIIUX B TEOPUH U VHAMBU1yaJIbHBIN pabora (1
IIPAKTHUKE; IIUPOTY U B TO K€ BPEMs orpoc. ceMecTp),
OTpaHUYEHHOCTb IPUMEHEHUS MaTEMaTHUYECKUX [IpakTuueckas 9K3aMeH 2
METO/OB K aHaJIM3y U MCCIIEeI0OBAaHUIO IIPOLIECCOB U | paboTa cemecTp)
SBJICHUM B IPUPOJIE U OOILIECTBE.
3 2 3HaueHHe NPAKTUKU U BOIIPOCOB, ®poHTaTBHBIN OIIPOC;
BO3HUKAIOIIMX B CAMOM MaTeMaTUKe JIsl VHAMBU1yaJIbHBIN
(bopMHpOBaHUS U PAa3BUTHS MaTEMATUYECKOMN orpoc.
HAyKH; UCTOPUIO PAa3BUTHS MTOHATHS YUCIA, [IpakTuueckas
CO3aHHs MaTEMaTHYECKOIO aHaJIN3a, pabora
BO3HUKHOBEHUS U Pa3BUTHsI TEOMETPHH.
3 3 YHuBepcanbHbIN XapakTep 3aKOHOB JIOTMKU @poHTANIBHBIN 0IIPOC;
MaTEMaTUYECKUX PaCCyKICHUM, UX IPUMEHUMOCTD | NHAUBUAYAJIbHBIN
BO BCEX 00JIacTsIX YeI0BEUECKOH AESITEIbHOCTH. orpoc.
IIpaxTrueckas
paborta
3 4 BeposATHOCTHBII XapakTep pa3IUuyHbIX @pOHTAIBHBIHN OIIPOC;
IIPOLIECCOB OKPYIKAIOILIETO MUPA. VHAMBUyaJIbHBIN
orpoc.
IIpaxTrueckas
paborta
3 5 OcHOBHBIE MaTEMAaTUYECKUE TEPMUHBI U @pOHTAIBHBIHN OIIPOC;
HOHATHS, GOPMYIIBI AIreOpbl U FEOMETPHH. VHAMBUYaJIbHBIN
orpoc.
IIpaxTrueckas
paborta
3 6 Onpenenenus AEMCTBUTEIBLHOIO YUCIIA, @pOoHTANIBHBIN 0NIPOC; | KOHTPOJIbHAs
a0COIIOTHON U OTHOCUTEIBHOW MOTPEIIHOCTH VHIBHUTyaJIbHBIN paborta (1
NpUOJIMKEHUH; IPAKTHUECKUE TPHEMBI orpoc. cemecTp),
BBIUMCJICHUN € IpUOIMKEHHBIMU JaHHBIMHU. [IpakTnueckas JK3aMeH 2
paborta CeMeCTp)




3 7 OnpeneneHus: KOpHS HATypaJIbHOM CTENEHU U3
YHCIIa U CBOMCTBA KOPHS, CTENICHH C
paLMOHATILHBIMY [10KAa3aTeIsIMU U €€ CBOMCTBA,
CTCIICHHU C I[GﬁCTBHTGHBHBIMH II0Ka3aTC/IsIMU U €€
CBOMCTBa, Jorapugma 4ucia, CBOMcTBa
J0rapu(pmMoB, OCHOBHOE JIOTapUPMHUECKOE
TOKAECTBO, AECATUYHBIE U HATYypaJIbHbIE
J0TapupMBbl.

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJbHBIH
orpoc.

[IpakTuueckas
paborta

3 8 OCHOBHbBIE TTOHATHSI CTEPEOMETPUU, AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX, B3AUMHOE
pacroaoKeHue MPSIMBIX, MPSMOIl U MJIOCKOCTH,
JIBYX IJIOCKOCTEH B IPOCTPAHCTBE, OCHOBHBIE
TEOPEMBI O MaPAILIEIbHOCTH NPSIMOH U IJIOCKOCTH,
MapajuIebHOCTU JBYX IJIIOCKOCTEN, CBOMCTBA
NapauIeIbHOTO MPOSKTUPOBAHUS U UX
IIpUMEHEHUE JJIs U300pakeHus puryp B
CTEPEOMETPHUH, TIOHATUE YTIIa MEXY MPSIMBIMH,
yriia MeXIy MPsSIMOM U TUIOCKOCThIO, OCHOBHBIE
TEOPEMBI O MEPIEHANKYISIPHOCTH MPIMOI U
MJIOCKOCTH, TMIOHATHE JBYTPAHHOIO yIila, yria
MEXy TIIOCKOCTSMHU, TOHATHE JTMHEWHOTO YA,
MIPU3HAK NEPICHANKYISIPHOCTH ABYX MJIOCKOCTEH.

®poHTaTBHBIN OIIPOC;
VHJIUBUYAJIbHBIN
ornpoc.

[IpakTnueckas
pabora

3 9 Onpenenenus U GOPMYJIIbI YUCITA
NIEPECTAHOBOK, Pa3MEUICHHUI, COYCTaHH, (OPMYITY
o6unoma HrrotoHa.

@pOHTAIBHBIN OIIPOC;
VHUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

3 10 Onpenenenus BEKTOpa, ISHCTBUN HAJT
BEKTOpPaMH, CBOWCTBA JCUCTBUN HAJl BEKTOPAMHU,
MOHATHE PSIMOYTOJIBHON JIEKAPTOBON CUCTEMBI
KOOPAMHAT HA IUNIOCKOCTH U B IIPOCTPAHCTBE,
MpaBWIa ICUCTBUM HaJ BEKTOPAMH, 3aJaHHBIMHU
KoopAuHaTaMu, (POPMYIIbI JIJIsl BBIYUCIICHUS AJTUHBI
BEKTOPA, yriia MEXy BEKTOpaMHu, PacCTOSHUS
MEXK]1Y ABYMsI TOUYKAMHU.

OpOHTAIBHBIHI OIIPOC;
VHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabora

3 11 Omnpenenenue paauana, GopMyJibl IepeBoia
IpaJyCHOM MepHI yIiia B paiMaHHYIO U 00paTHO,
OIpeJieTIeHne CHHYca, KOCHHYCa, TAHT€HCa U
KOTAaHI'€HCa YIila, OCHOBHBIE ()OPMYIIbI
TPUTOHOMETPHH, TOHITHUS 0OPATHBIX
TPUTOHOMETPUUYECKHX (YHKIIUH.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 12 Onpenenenne 4uCIOBON HYHKIIHH, CTIOCOOBI
3aJaHusl, IpocTelre npeodpa3oBaHus rpaduKkoB
¢byHK1M, cBOMCTBA QYHKIIUH, 0OpaTHON QyHKIIUH,
ee rpaduk, CI0KHOU (QYHKIMHU, apUPMETHIECKHE
orepanuu HaJl QyHKIUSIMHU, CBONCTBA U TpaQUKu
noKa3aTeabHOH, JOrapu(pMHUUECKON U CTENIEHHOM
GbyHKIMM, CBOMCTBA U rpaduku
TPUTOHOMETPHUUYECKUX (PYHKLIUH, CBOICTBA U
rpaduku 0OpaTHBIX TPUTOHOMETPUUECKUX

OpOHTAIBHBIHI OIIPOC;
WHIUBUYTbHBIN
orpoc.

[TpakTnueckas
pabora




GyHKINH.

3 130npenenenne MHOrOTpaHHUKA, €T0
IMMOBCPXHOCTHU, TIOHATUC ITPABUIIBHOT'O
MHOTOTPaHHHKA, ONPEICTICHUE TPU3MBI,
napaiejicnuicaa, BUAbl IIprU3M, OIIPCACIICHUC
MUPAMHU/IbL, TPABIIIBHON MUpaMUbl, YCEUEHHON
MUupaMuJbl.

@poHTaTBHBIN ONIPOC;
VHJIUBUYAIbHBIN
ornpoc.

[IpakTnueckas
paborta

3 140npenenenue Tena BpalleHUsi 1 TOBEPXHOCTH
BpaIleHUs, ONPECICHUS IWINHApPA, KOHYCa,
nrapa, cpepbl, CBOICTBA FT€OMETPUUECKHUX TEl.

®poHTaIBHBIN OIIPOC;
WHJIUBUYAJIbHBIN
ornpoc.

[IpakTnueckas
pabora

3 15 Onpenenenue nociie0BaTEIbHOCTH,
orpezesieHue mpeeria nocae10BaTeIbHOCTH,
OTIpeieIeHne HEeTIPEPHIBHOCTU (DYHKIIUU B TOUKE,
CBOIICTBa HEMIPEPHIBHBIX (YHKIUI, ONpeIeeHre
IIPOU3BOHOMN, €€ T€OMETPUUECKUN U (PrU3HUECKUi
CMBICH, NTpaBuiIa U hopmyiibl nuddepeHupoBanus
(GyHKIMM, OIIpeIeIeHHEe BTOPOM MPOU3BOIHOM,
00LIyI0 cXeMy MOCTPOCHHUSI TPaPUKOB PYHKIIHIA C
MIOMOIIBIO TIPOU3BOTHOM, OTIPEACTICHHE
epBOOOPaA3HOH, OnpeeieHne HeOopPeaeIEHHOTO
MHTETpaja u ero CBOMCTBA, POPMYIIBI
WHTETPUPOBAHUS, CIIOCOOBI BHIYMCIICHUS
HEOMpeaeIEHHOT0 HHTErpalia, ONpeaAeIeHIe
OTIpeIeIEHHOT0 UHTErpaa, ero reoMeTpUYECKuit
CMBICJI ¥ CBOMCTBA, CIIOCOOBI BEIYUCIICHHSI
TIoIIaiel KPUBOJIMHEHHBIX TPANEIHi ¢ TOMOIIBIO
OTIPEIeIICHHOTO HHTETpaa.

@pOHTAIBHBIN OIIPOC;
VHUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

3 16 IousaTHs 06bEMa reOMETPUIECKOTO TENa,
(bOpMyJIBI JJ1s1 BBIYUCIIEHUS] 00BEMOB
TEOMETPUUYECKUX TeJl, MU0 IOBEPXHOCTH
FEOMETPUUECKOT0 Tela, GOPMYJIbl ISl BBIYMCIEHUS
00BeMOB, (POPMYIIBI JUIs1 BEIYUCIEHHS IIJI0IAeH
MTOBEPXHOCTEH T'€OMETPUUYECKHX TEJl.

OpOHTAIBHBIHI OIIPOC;
VHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabora

3 17 Onpenenenue BEpOsITHOCTH, ONIPEIETIECHUE
CIIy4aiiHOM BEJIMYUHBI U €€ PYHKIHUU
pacripesiesieHus], ONpeAeIeHNs CYMMBbI COOBITHI,
IIPOU3BEIEHUS COOBITUM, YCIOBHON BEPOSTHOCTH,
(bopMynUpOBKH U (HOPMYIIBI TEOPEM CIOKEHUS U
YMHO>KECHHS BEPOSITHOCTEH.

OpOHTAIBHBIHI OIIPOC;
WHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabora

3 18 CriocoOb! penieHui cnocoObl pereHni
UppaIMOHATFHBIX YPAaBHEHHUI U HEPABEHCTB,
CHOCOOBI PELICHUs] CUCTEM JIMHEHHBIX ypaBHEHUH C
JBYMsI HEHM3BECTHBIMH, CTIOCOOBI PEIICHUS
NPOCTEHIINX TMOKAa3aTEeIbHBIX U JIOTAaPUYMUUECKUX
YpaBHEHHIA, CTIOCOOBI PEIICHHUS TIOKAa3aTeIbHBIX U
JOrapu(pMHUECKUX HEPABEHCTB, CIIOCOOBI PEIICHHUs
MIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUH,
CHOCOOBI PEeLIeHUs TPOCTEUIIINX
TPUTOHOMETPHUYECKIX HEPABEHCTB, METOT

OpOHTAIBHBII OIIPOC;
WHIUBUYTbHBIN
orpoc.

[TpakTnueckas
pabota

KOHTPOJIbHAS
paborta
cemMecTp),
IK3aMeH
ceMecTp)

(1

2

10




| VHTEPBAJIOB PEIICHUs pallMOHAIbHBIX HEPABEHCTB.
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1.3. PacnpenejieHHe TUIIOB OLIEHOYHBIX CPEACTB MO JIeMEHTAM 3HAHUNA M YMEHH TeKYIIero KOHTPOJIA

Conep:xkanue Y4eOHOro
MaTepHaJia o nporpaMmme

Tun KOHTPOJILHOI'0O 3alaHUA

VI Yy Y|Y |33 |3]|3 313/ 3/3(3/3|3[3|3

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

Tema 1 Benecuue 313 |3

Tewma 2 Pa3zButue 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 CTaTUCTUKHU.

Tema 12 YpaBHeHus u 5

HEPaBEHCTBA.
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1.4 PacnpenesieHue THIIOB OLICHOYHBIX CPEACTB M0 3JIEMEHTAM 3HAHWH M YMEHUH KOHTPOJHPYEMBbIX HA IPOMEKYTOYHOM aTTeCTAlluH

Coaepxxanue  y4yeOHOro
MaTepHaJjia no nNporpaMmme

YA

THIl KOHTPOJIBHOIO 3aIaHUSA

[EEN

[EEN

Y
1
3

Yy
1
4

10

11

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

Tema 1 Beenenue

Tema 2 Pa3Burtie moHATHS O
quciie

Tema 3 Kophu, crenenu u
JorapudMpl

DL O

DL O

[EEN

Tewma 4 [IpsiMble U TIIIOCKOCTH
B IIPOCTPAHCTBE

Tema 5 KomOunatopuka

Tema 6 Koopaunatsl u
BEKTOPBI

Tema 7 OCHOBBI
TPUTOHOMETPHH

Tema 8 @yHKIMH U UX
CBOWCTBA U IrpaUKH

DO

(BN

Tema 9 MHOrOrpaHHUKH U
KpyIJble Tela

Tema 10 Hauamna
MaTEMaTUUYECKOr0 aHaIn3a

Tema 11 UnTerpan u ero
IIPUMEHEHUE

Tema 11 DiiemeHTHI TEOpHUH
BEPOATHOCTH. DIIEMEHTBI
MaTeMaTHYeCKON CTaTUCTUKHU.

Tema 12 YpaBHeHus u
HEPABEHCTBA.
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2. CHEHU®UKALINA ONEHOYHbBIX CPEJICTB

2.1Ha3HayeHue
Crnenu¢ukanyeid ycTaHaBIMBAIOTCS TPEOOBAaHUSA K COJEPKAHUI0O U O(OPMIIECHHUIO
BapHAHTOB OLICHOYHOT'O CPEICTBA: MpaKTHYeCcKas paboTa.

[Ipaktrueckast paboTa npeaHa3HaueHa JJid TEKYIIero KOHTPOJISA U OLEHKH 3HaAHUH U
YMEHHUM CTYJIEHTOB MO mporpamme ydeOHoW mucruiiuabl bJ[.04 Marematuka
oOpazoBarensHoil mporpammbel CIIO mo  cnemumanbHoctd 19.02.05 Texuonorus
OpOAMIIBHBIX MPOU3BOJICTB U BUHOJEIIHE.

2.2 KoHTHMHIeHT aTTecTyeMbIX: 1 Kypc Ha 6a3e OCHOBHOT'O 00IIEro 00pa3oBaHUs

2.3 ®dopMa U YCI0BHS aTTECTAlMM: TEKYIIM KOHTPOJb NPOXOAWT B BHJIE
BBITIOJTHEHUS 33/IaHUH TPAKTUYECKOM pabOThI

[TpoMexyTOUHBII KOHTPOJIb MPOBOAUTCS B (popMe KOHTPOJIbHOM padoThl (1 cemectp)
U dK3aMeHa (2 ceMecTp) MO 3aBEpLICHUI0 OCBOEHUS y4eOHOro Marepuaia yueOHOM

AUCHUIIIINHEBL, ITIPHU ITOJOXKUTCIIBHBIX PC3YJIbTATaX TCKYILICTO KOHTPOJIA.

2.4 Bpemsi BbINOJIHEHUSI:

MOATOTOBKA 5 MUH,
BBITIOJTHCHHUE 2 yac 50 muH;
opopmiieHHE U ciada S MUH.

BCETO 3 gac 0 MUH.

2.5. PekoMeHnayeMas uTeparypa st pa3padoTKi OLEHOYHBIX CPEACTB U
MOATrOTOBKH 00YYAKIIMXCH K ATTeCTALUM.

KnurootecneueHHOCTH
Bubaunorpaguueckoe onucanue U3JaHust OcunoBnasn/ Kon-5o
(aBTOp, 3arnaBne,Kl:)?1n,cl\TleC)T0 U TOX U3AAHUH, | TOMOJHUTEIbHANA K3, B Gnén DJIEeKTPOHHBI

p JAuTepaTypa Creroy | ¢ Pecypest
boromoinos, H. B.
Matemaruka . Yueonuk st CITO / Boromosios
H. B., Camoiinenko I1. U.-5-e uzn., mep. u gon- |OCH. DBbC IOpaiit
DnexTpoH. naH.-Mocksa : IOpaiit, 2021-401 ¢
(ITpoeccronanibHoe 00pa3oBaHue)
boromosos, H. B.
["eomerpust : YueOHOe nmocobue- Jis
CITIO / bBoromonos H. B.-Mocksa : Opaiit, 2021-jocu OBbC Opaiit
108 ¢
(ITpodeccronanbHoe 00pa3zoBaHue)
boromornos, H. B.
AnreOpa u Havasia aHajau3a ; Y4ueOHoe mocoone SEC IODpaiit
Jlist CITO / BoromomnoB H. B. — Mockaa : ocH R
M3natensctBo FOpaiit, 2019 .— 240 c.
boromornos, H. B.
[[pakTHyecKue 3aHATHS IO MATEMATHUKE B 2 4.
YacTts 1 : yueOHOE mocoOue 11l MPUKIIATHOTO .
6aKaﬂaBpI/}1];Ta / H. B. BOFOMOJ‘IOB.p— 11-e u3n., ot D
nepepad. u gon. — Mocksa : 3natenbcTBo
HOpaiit, 2019. — 326 c.
boromoinos, H. B. o YEC FOnaiit
[ [pakTHyecKue 3aHSATHUS IO MAaTEMATHUKE B 2 4. ! =D
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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
https://www.biblio-online.ru/bcode/434367

Hacts 2 : Yuebnoe nocoodue s CIIO /
boromonos H. B. — 11-e u3na., nep. u jon .—
Mocksa : M3narensctBo FOpaiit, 2019 .— 251 c.
bapnymikun, B. B. moII OBbC
Maremaruka. B 2 tomax Tom 1 : YueOHUK. . ZNANIUM
JeMeHTHI BhICIIcH MareMaTuku / MOCKOBCKHit
MHCTUTYT 3JIEKTPOHHOH TexHuku-Mocksa : OOO
"KYPC", 2021-304 c.

(Cpennee npodeccroHnaapbHOe 00pa3oBaHUE)
bapnymkun, B. B. o ObC
DJIEeMEHTHI BhICIIEH MatemMaTuku. B 2 Tomax Tom ZNANIUM
2 . YueOHUK. DJIEMEHTHI BBICIICH
MareMaTuku. / MOCKOBCKUIT HHCTUTYT
PIEKTPOHHOU TeXHUKU-MockBa : OO0
"KYPC", 2021-368 c. - (Cpennee
npodecCuoHAIPHOE 00pa30BaHUE)

2.6 .UnTepHeT pecypcebl:
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

3. BAPUAHTBHI OHEHOYHBIX CPEACTB

3aI[aHI/ISl AJIA TIPOBEACHUA TEKYIIECT0 KOHTPOJIsA

Pa3znen Pa3BurtHe NOHATHSA O YHUCJIE

HpaKTI/I‘{eCKaﬂ pa60Ta «Pa3BuTHE MOHATHS O YHCIE)»

1 BapuanT
1. 3amumwre 4MCIIO B CTAHJIAPTHOM BUJIE:
a)730000000; 6)0,0000025;
)0,24 *10°3; )75,2*%10%,
2. [IpencraBbTe OOBIKHOBEHHYIO APOOb B BUJIE AECATUYHON MEPUOANUECKON ApoOu:
13, 35
a) 157 ) 111
3. Brruucnure:
i° i+ 427 —i%,
4. Haiinute conpsyk€HHOE YMCII0O KOMILIEKCHOMY YHCITY:
z=4+ 5.
5. OO6patuTe YncThie NEPUOANYECKHE JECITUUHBIE JPOOH B OOBIKHOBEHHBIE:
a) 0,(42); 6) 0,(513).
6.  OOparure cMelIaHHbIE TEPUOJUUECKUE IECATUYHBIE IpOOH B OOBIKHOBEHHBIE IPOOU:

a) 0,027); 6) 0,0(01).
7. danbt uncna  z1=- 1 +3 i, 2= 4 + 5i. Beruucnure:
a) MOJyJIA YUCeN Z1 U Z2;
15


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/

0) cymMy uucen Z1 U Zz,
B) Pa3HOCTh 4MCEIl Z1 U Z2;
') IPOU3BEICHUE YUCeN Z1 U Z2.
8. IlocTpoliTe KOMIUIEKCHBIE YNCIa B KOOPAMHATHON INIOCKOCTH:
z1=-1+3i, zo2=4 + 5i.
12,8:0,64+3,05:0,05

8g:1ﬂ—1
3 9

9. Haiinure 3Ha4YeHHnEe I1poou:

2 BapuaHT
1. 3anumurte YUCIO B CTAHAAPTHOM BHJIE:
a) 37000000; 6)0,00000052;
B) 0,42*%107%; )52,7*10°.
2. [IpencraBpTe OOBIKHOBEHHYIO APOOb B BUJIE AECATUYHON MEPUOANUECKOMN ApOOH:
3 95

a) 11 ) 333
3. Beruncnure:
2i° +i% +1* +i%® +i™.
4. HaiinuTe conpsnykEHHOE YHUCIIO KOMIICKCHOMY YHCITY:
z=4-7i.
5. O0paTuTe YUCThIC IEPUOANICCKHE ACCITHUHBIC JPOOH B OOBIKHOBEHHBIC:
a) 0,(72); ©6) 0,(918).

6. OOpatuTe CMEIIaHHbIE IEPUOIUUECKHE IECATUYHBIE P00 B OOBIKHOBEHHBIE APOOH:

a) 0,3(6); 6) 0,11(6).

7. danbel uncna 1= - 3 +5i, zo= 4 -7i. Beuucnure:

a) MOJLYJIU YUCeN Z1 U Z2 ;

0) cymMMy uucen Z1 U Z2;

B) Pa3HOCTh YWCEN Z1 U Z2;

T) IPOU3BEACHUE YHUCEN Z1 U Z2.

8. TlocTpoliTe KOMIJIEKCHBIE YUCIIa B KOOPJUHATHOM TJIOCKOCTH:
z1=- 3+ 5i, =4 -7i.

9. Haiinure 3HaueHune 1poou: 2034:9-(539-7,39)

3,71
14 9 3
3aganus bannel [Ipumeuanue
1,2, 3,4 8 Kaxaplit mpaBuibHBIA OTBET 1 Gann
56,7 18 Kasxnprit mpaBuiibHBIN OTBET 2 Oaiia
8,9 9 Kaxxnprit mpaBuibHBIN OTBET 3 Oaiia

Kpurepuu oienkn ¥ mkaJja nepepoja 0aj1710B B OTMETKH
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OTMeTKa

Yuciao 0621108, HEOOX0AUMOE IAJIA
MOJIy4eHHUS OTMETKHU

« 5» (oTIM4HO) 33-35

« 4» (xopouio) 27 —-32

« 3» (yIOBIIETBOPUTEIIHHO) 18 - 26
« 2 « (HeyIOBJIETBOPUTEIBHO) meHee 18

OTBeThI K paﬁoTe «Pa3BuTHE MOHSTHSA 0 YHCJIE)

3anganue BapuanT 1 Bapuant 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); 0) 0,(285).
3 -2 -2
4 7 =4 —5j z =4+7i
14 19 8 34
5 a) —; 0) —. a) —; 0) —.
) 33 ) 33 ) 11 ) 37
3 1 11 7
6 a) —; 0) —. a) —; 0) —
) 110 ) 990 ) 30 ) 60
a) [z,|=10; |z,|=+/4% a) [z,]=/34; [z,]|=+/65; 6)1-
7 6) 3 +8i; B)-5-2i; r) -20 + 2i; B) -7+ 12i; r)23—i.
7i.
z1=- 3 + 5i
z1=-1+3i
8
22=4 + 5i
zo=4 -Ti
9 16,2 -147,6

Pazgea . Kopuu, crenenu u jgorapugmsl

IIpakTnyeckas padora «KopHu, cTeneHu u Jorapupmsi»

17



1)

1)

1 BapuanT
Al. Yopoctuth BblpakeHue u Hatd x: Ilgx=1g8+2Ig5-1g10 -1g2
10; 2) -1; 3)-10; 4)O0.

A2 Haiinure xopenb ypaBHenusi 10g2(3x +1) =3
1) 11; 2)1; 3) -10; 4) <.

A3. Ykaxxure npoMexyToK, KOTops;My IPUHAJJIEKUT KOPEHb YPAaBHEHUS
logs (4—x)+logs2=1
1)(-3;-1),2)(0;2);3)[2,3];4)[4;8].

A4. Haiinute cymmy KopHel ypasaenus log, x* = log, (9x — 20)

1)-13; 2)-5, 3)5 4)9.
AS. Pemmre HepaBeHcTBO logs(4—2x) =1
1) (-0050,51;2) (=052 1;3) [ 25+ 20); 4) [ 0,55+ o0).

B1. Pemure HepaBeHCTBO logr(3x +2) = logz (x—1)
2 .. .2 .
1)(1;+00);2)(-00; — 3 1;3)[-15; — 3 ]; 4) pelieHuii HeT.

B2. Pemure nepaBenctBo log, (6 —3x) >-1
9

1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haiinutre 4ucino LenblXx OTPULIATENbHBIX pELIEHUM  HepaBEeHCTBa
lg(x+5) < 2-1Ig?2

1)5; 2)4; 3) 10; 4) HM OJTHOTO.

2 BapuaHT
Al. Yopoctuth Beipaxkenue u Haita x: lgx=1g12-1g3+ 2Ilg7 -1gl4
14; 2) -1; 3)-10; 4)0.

A2.Haiinure kopenb ypaBHeHust 10Q s5(2x-4) =2
1) 11; 2)145; 3) -10; 4) 7.
3

A3. YkaxuTe nIpoMeKyTOK, KOTOPOMY ITPUHAJUIEKUT KOPEHb YPAaBHEHUS

logoa (5—2x)—logosa2=1

1) (-0;-2);2)[-2,1];3) [1;2];4) (2; +o0).
A4. Haiinute cymmy kopae#t ypaBHenus Ig (4x—3) =21gx

1) -2, 2) 4; 3) -4; 4) 2.

AS. Pemmre HepaBeHcTBO logs (5 —2x) > 1
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1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + ).

B1. PemnTe HepaBeHCTBO

3

log 1 (4x-2) <log 1 (3x +1)

3

1)(3;+ o), 2)(-00;—% 1;3)[-1,5; —% ]; 4) penieHuii HeT.

B2. Pemure HepaBenctBo log, (1-1,4x) <-1.

C. Haliqute 4uciao IEnbIX

3

10

1) (0,5; +o0); 2)(-00;—7); 3)(14;2); 4)(05;7).

pelIeHuit

HepaBeHcTBa logs (x -2) < 1

1)5; 2)4; 3) 6eckoHeUHO MHOTO; 4) HU OJHOTO.

Kpurtepun oueHku padoThl

3ananus basnbl [Ipumeuanue
Al - AS 5 Kaxx b1t npaBuIbHBIN OTBET 1 Gayn
B1 -B2 4 Kax b1 mpaBuIIbHBIN OTBET 2 Oajuia
C 3 Kax b1t mpaBuiIbHBIN OTBET 3 Oaiia

MaxkcuManbHbIi 6ai 3a paboty — 12 6annoB

Ikana nepeBoaa 0a/1Ji10B B OTMETKH

OtMmerka Yucso 62,5108, HE00X0AMMOE [1JIsl OJYYEeHHUS OTMETKHU
« 5» (OTJIIMYHO) 12-11
« 4» (xoporo) 10-9
« 3» (YIOBIIETBOPHUTEIIHHO) 8-7
« 2 « (HeYZIOBJIETBOPUTENBHO) MeHee 7
OTBeThI
1 Bapuanr 2 BapuaHnr
Al | 110 1) 14
7 2) 14,5

A2 | 4) 3 )

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

A4 |x1 =4; x2 =5, 4+5=9; (4) x1 =1, x» =3;, 1+3=4;(2)

A5 |0;0,5] (1) ©;-1,5) (1)

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

gy |FCL2AG xe(-oo;_%(z)

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

Paznean IlpsiMble U JIOCKOCTH B POCTPAHCTBE

IIpakTuyeckas padora «IIpsiMbie M MVIOCKOCTH B IPOCTPAHCTBE.

1.Hammucats 0003HaueHWE TPSIMBIX.

1 BapuanT
YpoBens A.
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2.Hamucats 0003HAYEHHE OTPE3KOB.

3.Hammcats 0003HauEHNE YTIIOB.

4.Hanucats 0003HaYCHHE TTIOCKOCTEH.

5.CKOJIBKO TIJIOCKOCTEW MOKHO MPOBECTH YePe3 OJHY NPAMYIO?

6.CKOJIBKO MIJIOCKOCTEH MOXHO MPOBECTU Yepe3 JABE NapalyIeIbHbIC MPsSMbIE?

7.CKOJIBKO TIJIOCKOCTEW MOKHO IMPOBECTH YEPE3 JBE MEPECEKAIOIIUECS MpsiMbIe?

8. CKOJIbKO MJIOCKOCTEH MOXKHO MTPOBECTH Y€pe3 JIBE CKPEIIUBAIOIIUECS TIPSMBbIE?

9. [IpsiMble a U 6 mapajIenbHBI TIPsAMOH ¢. Kak pacnoyioxkeHbl MEXTy cO00# MpsiMbIC a U 87
10./1Be mi1ocKoCTH MapasuiesibHbl 0JIHOM TpsiMoil. [TapasuienbHbl M OHU MEXIy cOO0M?
I1.ITmockocth @ I B, a X y= a, P X y= 6. UTO MOXKHO CKa3aTh O MPAMBIX d U 67

12.V tpeyronpHuka ocHOBaHuE paBHO 18 cM. UeMy paBHa cpelHss IMHUSL TpPEyroJibHUKa?

13.CtopoHbl OCHOBaHUS Tparnenuu paBHbl 12cM u 7cMm. UeMmy paBHa CpeaHsIsa JIUHUS Tpaneuuu?

14.Y naHHOro 4eThIPEXYTOJIbHUKA IPOTUBOIIOJIOKHBIE CTOPOHBI PaBHBI U NapaslICIbHbI.
Jwuaronanu paBHbl 15¢cM u 13 cMm. SIBIISIETCS JTM YETHIPEXYTOJIBHUK MPSIMOYTOJIbHUKOM?

Yposens B.

15. Touku K, M, P, T He nexaTt B oaHOHN miockoctu. Morytr nu npsmeie KM u PT nepecekarbcsi?
OtBer 000CHOBATS.
16. CxemMaTnuHO M300pa3uTh IUIOCKOCTh @ B BUJE MapajuiesorpaMmma. BHe ee moctpouts otpe3ok AB,
HEe mapajenbHbli eil. Yepe3 KoHIbI oTpeska AB u ero cepennny M npoBECTH MapaieibHbIE
psIMbIE,
IepeceKarolne II0CKOCTh « B Toukax A1, B1 u M. Haittu nmuny otpeska MM |, ecmu A41= 13 M,
BB1=7 m.
Ypogens C.

17. dansl nBe mapajuiesibHbIE IUIOCKOCTH M HE JIeKamas MeXay HuMU Touka P. /[Be mpsiMmele,
IPOXOAAIINE Yepe3 TOUKy P repecekaroT OJMKHIO K TOYKe P IUIOCKOCTh B TOYKax A1 U Az,

a JaNbHIOI B TOYKax B1 u B2 coorBercTBeHHOo. Halinute mnmHy otpeska BiB: , eciu A142 =6 cm
u PA1:A1B1=3:2.

IIpakTnyeckas padora «IIpsiMbie M JIOCKOCTH B NPOCTPAHCTBE».

2 BapuaHT
Yposens A.
1.Hanucate 0603Ha4eHne MIOCKOCTEH.
2.Hamnucate 0003HaU€HHUE TPSMBIX.
3.Hanucats 0603Ha4eHNE YIIIOB.
4.Ha3zoBute OCHOBHBIE (UTYpBHl B MPOCTPAHCTBE.
5.CKOJIBKO IIOCKOCTEN MOKHO IIPOBECTH YEPE3 TPU TOUYKU?
6.Moryt nu mpsMasi U TJIOCKOCTh MMETh JIBE OOIIHME TOYKHU?
7.CKOJIBKO IUIOCKOCTEN MOKHO TPOBECTH 4epe3 NPSIMYI0 M HE JIEKAIIYI0 Ha HEW TOuKy?
8. CKOJIbKO MOXKET OBITh OOIIMX TOYEK Yy MPSMOM U IUIOCKOCTH?
9. Bcerna nu 4yepe3 ABE NapajljI€NIbHBIE MPSIMbIE MOYKHO IPOBECTU IUIOCKOCTH?
10.BepHo M, 4TO IUIOCKOCTH TapajuieNibHbI, €CIW MpsMas, Jiexkamas B OAHOM  IJIOCKOCTH,
napajulesbHa
JPYrou Imrockoctu??
11.IInockocTs o || B, mpssMast M JEKUT B IUIOCKOCTH 0. BepHo 1w, 4To mpsMas M mapajuieabHa
miockoctu [3?
12.V tpeyronpHuka ocHoBaHue paBHO 10 cM. UeMy paBHa cpelHss IMHUSL TpPEyroJIbHUKA?
13.CtopoHBI OCHOBaHUsA Tpanenuu paBHel 13cm u 4cM. UeMy paBHa CpeHsIs JIMHUS TPAIlCIUN?

14.BepHo 11, 4TO €cid JBE CTOPOHBI TPEYroJIbHUKA MapaJJIEIbHbl IUIOCKOCTH O, TO U TPEThs
CTOpOHA

TpeyrojbHHKa NapaieiabHa IMI0CKOCTH o7
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Yposens B.

15. Ilpsambie EN u KM He nexar B oanoili muockoctd. Moryr nmu npsimele EM n NK' nepecekaTtbcs?

OtBer 000OCHOBATE.

16. CxemaTnyHO M300pa3uTh INIOCKOCTh @ B BUE MapajienorpaMMa. Bue ee moctpouts oTpe3ok AB,
He napaenbHbli eil. Yepes koHIbl oTpeska AB u ero cepennny M npoBECTH MMapaljiesibHbIE

IIpsAMBIC,

MIEPECEKAIOIINE IUNIOCKOCTh & B TOYKax A1, B1 u M1. Haiitu nnuny otpeska MM |, eciiu A41=3 M,

BB1=17 m.

Yposens C.

17. lanbl aBe mapajuieNibHble IUIOCKOCTH W HE Jeallas Mexay HUMH Touka P. J[Be mpsmble,
MPOXOJAIINE Yepe3 TOUKy P mepecekaroT ONIKHIO K TOYKe P IUIOCKOCTh B TOYKax A1 u A,

a JaJbHIOK B TOYKaX Bi1u B2 coorBercTBeHHO. Halinure nnuHy otpe3ka BiB» , ecnu A1d2 =10 cm

u PA1: A1B1=2: 3.

Kpurtepun onenkn padoTthl

3ananus basnbl [Ipumeuanue
1-14 14 Kaxx b1t npaBuibHBIN OTBET 1 Oayn
15-16 4 Kax b1 mpaBuIIbHBIN OTBET 2 Oajuia
17 3 Kax b1t mpaBuIbHBIN OTBET 3 Oayuia

MaxkcuManbHbIi 6at 3a padoty — 21 6ana

Ikana nepeBoaa 0a/1Ji10B B OTMETKH

OTMeTKa

Yucsio 6215108, He00X0AMMOE J1JIs1 MIOJIyYeHHs] OTMETKHU

« 5» (oTaAM4YHO) 21 -20
« 4y (xoporio) 19-17
« 3» (YIOBIIETBOPHUTEIHHO) 16 - 15
« 2 « (HEYIOBJIETBOPUTEIBHO) MmeHee 15

OtBernl Kk padore «IIpsiMbie H IIIIOCKOCTH B IPOCTPAHCTBE).

1 Bapuant 2 Bapuanr
1 AB, ab a, B, (A4BQC),..
2 AB, CD,.. AB, ab
3 /ABC, 20, 0,1, ZABC, 20,aq,1,
4 a, B, (ABQO),.. TOYKa, TIpsiMasi, IIIOCKOCTh
5 HHUCKOJIbKO OJHY
6 OJIHY HET
7 OJIHY OJIHY
8 HHU OJIHOH OJIHY, MHOT'O, HU OJHOM1
9 apauIeILHO na
10 U Ja, U HET HET
11 allb na
12 9 cm 5cm
13 9,5cm 8,5 cm
14 HET a
15 KM cxpemuBaercs ¢ PT EM cxpemmBaetcsi ¢ NK
16 10 c™m 10 c™m
17 10 cm 25 cm
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1)

Paznen KomOuHaTopuka

IIpakTuyeckas padora «KomOuHaATOPUKAY.

1 Bapmuanr

1.CronpkumMu CHOCO6aMI/I MOJXHO COCTaBUTDb PACIIMCAHHUEC OTHOI'O y‘IC6HOFO JHSA U3 5 Pa3JIMIHBIX ypOKOB?
1) 30 2) 100 3) 120 4) 5

2. B 9«b» knacce 32 yvammxcs. CKOJIBKAMH CITIOCOO0aMH MOYKHO C(hOPMHUPOBATh KOMaHAY U3 4 4EeIIOBEK
JUTSl y4acTHUsl B MATEMAaTUUECKOU OTMMIuazie?

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

3. CKOJIBbKO CYIIECTBYET PA3JIMYHBIX JIBY3HAUHBIX UHCEI, B 3alIUCU KOTOPBIX MOYKHO HCII0JIb30BATh
mudpst 1, 2, 3,4, 5, 6, ecnu nudpsl B YUCIIE TOJKHBI OBITH PA3TUYHBIMH?

1) 10 2) 60 3) 20 4) 30
4. Beraucautb: 6! -5!

1) 600 2) 300 3) 1 4) 1000

5. Pewuth OTHOCUTENBHO N ypaBHeHHE: Pnr2 [Pr=12

1)8 2)9 3)7 4)2

6. bpocatoT Tpu MoHeThl. KakoBa BEpOSTHOCTB TOTO, UTO BBINAAYT JIBA OpJia U OJHA peIKa?
1)0,1 2)0,5 3) 0,125 4) 0,625

* (v}
7. B nenexuno-semieBoit notepee Ha 1000000 6uneroB passirpeiBaetcst 1200 BemeBbix U 800 T1eHEKHBIX
BbIMTphILIEi. KakoBa BEpOsSTHOCTH BHIMTPHIIIA?

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

IIpakTnyeckas padora « KomOnHaTOpUKaY.

2 BapuaHT

1.CKONBKO pa3IuYHBIX MATU3HAYHBIX YHUCET MOXKHO COCTaBUTh U3 tudp 1, 2, 3, 4, 5?
1) 100 2) 30 3)5 4) 120

2. UmeroTcs IMOMUIOPEIL, Or'ypIbl, JTYK. CKOIBKO PA3JIUYHBIX CAJIaTOB MOKHO IIPUTOTOBUTH, €CJIU B
Ka)K,Z[BIfI cajlaTt JOJIDKHO BXOOUTH 2 Pa3JIMYHBIX BUIa OBOHlCﬁ?

1)32)6 3)2 4)1

3. CkoJIbKUMH criocobamu u3 9 y‘Ie6HBIX npeaAMETOB MOXKXHO COCTAaBUTL paCIIMCAHUC y‘-IC6HOFO JHS U3 6
Pa3JIMIHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beraucaure: 6!+ 4!
1)544 2) 10 3) 30 4) 744
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5. Pemute oTHOCHTENBHO N ypaBHeHuUE : 1/ Pn.s= 20/ Pn-2

1)2 2)4 3)12 4)7

6. bpocarot 1Ba urpanbHbIX KyOuka. KakoBa BeposSTHOCT TOTO, YTO BBINAAYT JBE YETHbBIE LU PHI?
1) 0,25 2)0,0625 3) 0,5 4) 0,125

*
7 . B xop3uHe nexar rpubsl, cpeau koTopbix 10% Oenbix u 40% prokux. KakoBa BepoSTHOCTB TOTO, UTO
BBIOPAHHBIN TPUO OB UK PHIKHUIL?

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

Kpurepun oueHku

OrMeTKa «3» «4y «5»
| qacTp 4 3amanus 4 3amanus 4 3amanus
Il 4gacte 1 3aganue 2 3agaHus

*
3a BEPHO BBINIOJHEHHOE 3aJaHUE 7 YYEHMK MOJIydacT
JOTIOJIHUTEIIbHYIO OTMETKY

OT1BeTbI
Bapuanr 1
Ne 3ananus 1 2 3 4 5 6 7
Ne orBera 3 2 4 1 4 3 4
Bapuant 2
Ne zamanus 1 2 3 4 5 6 7
Ne oTBeTa 4 1 2 4 4 1 1

Pasznesn KoopanHatbl 1 BEKTOPbI
IIpakTyeckas padora «KoopaAuHATBI H BEKTOPBD».

1 BapuanT
Yposens A.
3anoJHUTE NMPOMYCKH.
1. BekTopoM Ha IJIOCKOCTH Ha3bIBAETCA ...

2. Bektop n3o0paxaercs ...

3. Moaynem BEKTOpa Ha3bIBAETCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS IPOTHUBOIOIO0KHO HAIPABICHHBIMU, €CIIH ...
5. IIpm yMHOKE€HHH BEKTOPA HA YUCJIO ...

6. /IBa BEKTOpa CUMTAIOTCS] PAaBHBIMH, €CIIH ...

7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTOPY.

Yposens B.

8. HalimuTe KOOpIMHATHI BEKTOpa 2 eom A(5;-1;3)m B(2;5-2;4).
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9.J1aHBI BEKTOPHI 2 f3;1; —2} uw = {1;4; —3}. Haiigure —;__;.‘_
¢ 2 c

10.{anbr Touku A (0; 0;2) uB (1; 1;-2). Ha ocu OV naiimute Touky M ( 0; y; 0), paBHOYTaIEHHYIO

OT
touek A u B. Touka O — Hayasio KOOpJIMHAT.
Yposens C.

11. SBastroTcs M BEKTOPBI 32 H EHG_HHHEHprUm, ecmu  A(5;-1;3) , B(2;-2;4), C(3:1; -

2),E(6;1;1)?

2 BapHaHT
YpoBens A.
3anoyiHUTE MPOMYCKH.
1. BekTopoM B MPOCTPAHCTBE HA3bIBACTCA ...

2. Bekrop ob6o3Hayaerc ...

3. JInuHOM BEeKTOpa Ha3bIBACTCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3bIBAIOTCSI OJJMHAKOBO HANPABICHHBIMU, €CIIH ...
5. Jlnis TOro, 9TOOBI CIIOKHTH J[BA BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOPOM Ha3bIBAaETCH ...

7. J1Ba BeKTOpa Ha3bIBAKOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.

8.Halinute KoopMHATEI BEKTOpA —.eci C(6;3;-2) u D(2;4;-5).

9.J1aHbl BEKTOPBI — {5; —1; 2} u 2 {3;2; -4} Hafmnre‘a_ ﬁ‘
= il £

10. Jaubr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ wnaiinute Touky M ( 0; 0; z),
PaBHOYIAIIEHHYIO
or Ttouek A u B. Touka O — Hayaso KOOpAKHAT.

Ypogens C.
11. SIBstroTest M BeKTOPBI 7 M ﬁ KOLIUREdDRBIMU ecin C(5;-1;3) ,M(2;-2:4), A(1;-2;3)u B(-5;-
4;5)?
Kpurepun onenkn
3aganus bannst [Ipumeuanue

1-7 7 Kaxxpiii mpaBuiibHbIN oTBeT 1 Oamn

8-10 6 Kaxplii mpaBUIIbHBIN OTBET 2 6asia

11 3 Kax bl mpaBuIIbHBIN OTBET 3 Oayia

MaxkcumanbHbIi Oani 3a paboty — 16 6ajiioB

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OT1merka Yuciio 6211108, He00X0AMMOE /LIS MIOJTYYeHHUs OTMETKHU
« 5» (oTH4HO) 16 - 15
« 4» (xoporio) 14 -13
« 3» (YIOBJIETBOPUTEIHHO) 12-10
« 2 « (HeYZOBJIETBOPUTEIBHO) meHee 10
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OTBeThI

1 Bapuanr 2 Bapuant
1 HaIlpaBJICHHBIN OTPE30K HaIlpaBJICHHBIN OTPE30K
2 a,—> a,—>
3 JUIMHA BEKTOpa JUIMHA OTpe3Ka
4 KOJJIMHEApPHbl UM MX HAIpaBlICHUs HE UX HalpaBJIeHUs COBIAAAIOT
COBIIAJAIOT
5 Ha 3TO YMUCJIO YMHOXKAKOTCSI KOOPAUHATHI CJIOKUTh UX KOOPJUHATHI
BEKTOpa
6 OHU COHAIpaBJIEHbl M UX JUIMHBI paBHbl BEKTOpP, Y KOTOPOrO HAYaJIO ¥ KOHELl COBNAAIOT
7 1r000oMy OHHU JIeXKAT Ha NapajuleIbHbIX WU HAa OJHOU
PSMOI
8 AB={-3-11} CD={-4;1;,-3}
9 2b—c=4a—2pahpb—q=\mo a—2b={—L—&1N¢a—2bFnh26
10 M (0;1;0) M (0; 0; -1)
11 HE KOJJIMHEAPHbI KOJIJIMHEAPHbI

1)0,5;

Pazgen OCHOBBI TPUTOHOMETPUM

IIpakTuyeckass pa6ora «OCHOBBI TPUTOHOMETPHUM.
1 Bapuant

Al. Beruuciure: sin 30°

5

2)1; 3)73;

2
HYZ,
)5

7

A2. Ha kaKoM W3 depreskeil n306paxén rpaduk ¢pyuxiun y = COS(X + E)

Puc 1

+
-ifn L —US?I/D 0.5n I 1.1(/27( 25m I 3.1(/
+

/TN ydlR N Puc 2

(:l

Puc 3

Puc 4

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

1)4;

2) -4, 3)6; 4)

42
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A 4. YrpocTtute, UCTIONb3Ys (POPMYIIbI IPUBEICHUS:

cos(m-a.)-CoS(2m-a.)+CoS20.

1) 2cos%a; 2)1; 3)0; 4)2sin?a.

AS. TToctpoiite rpaduk (yHkmuM Y = 3SINX U yKaXHUTe OOJIACTH OMPEACICHUS

U 00nacTh 3HAUYCHUH (YHKIMH.
A6. Onpenenure 3HaK BeipakeHus: Sin110°-cos 110°

D+ 2)-; 3)0;

4) HeT BEpHOI'O OTBETA.

B. [Ilo 3aganHOMY 3HaUYE€HHUIO TPUTOHOMETPHUECKON (DYHKIIMU, HAWUTE 3HAUCHUE

. V4
ctg o, ecnu sin 0=0,8 u E <oa<m.

C. Jokaxure TOXACCTBO:

2sin® «
tgo - (cos® ¢ —sin? «)

=192a

2 BapuaHT

Al. Beruucnure: cos 30°

1)0,5; V3 %

2) 1; 3)73; 4)

I
A2. Ha KaKoM W3 depTeseil n306paxén rpaduk dyukiun y = COS(X — E)

N, N, A N "
\ \ 4 \ \ , LA RN /TN RN
n —3f5n & —251:/—1( —1l5m E —051(/'] ofn Y 1.1:/2r: 2.fn 3 1(/ = _“\\25“_)( “ipE _ﬂ\QSﬂ}/ o ln\n_}{ 21" 3n\{
)4 / )4 /
Puc 1 Puc 2
7\ A I\ PN A I\ . PAIRN N AT\ /|
m —3[5n \n\—zy—n = \{-_—05}/10 okn \kl.}/zn 2kn \ks.y n\\sm_/—a{ I —n\Snj( o5 AU \{n){ 1k Zn\{nj{ 3 kn
Puc 3 Puc 4

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

1)4; 2) -4, 3)6; 4) - 4-f2

A 4. YopocTtuTte, ucnoib3ys GopMyJibl IPUBEICHUS:

1) 2cos%a; 2)1; 3)0; 4)2sin?a.

. T
sin (n-a)-cos(E - o)+C0S%al
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AS. Tloctpoiite rpaduk GyHkmmm Y = 1+ COSX U yKakuTe O0JACTh OMpEACNEHUS H O

MHO)KECTBO 3HAa4YeHHH (YHKIIHH.
A6. Onpenenure 3HaK Beipaskenus: SiN100°- cos 100°.

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

B. [Ilo 3aganHOMY 3HAYEHHIO TPUTOHOMETPUUYECKON (DYHKIIMH, HAMIUTE 3HAUYCHHE 1 o,
V4
ecnu oS o= 0,8 u E< o<m

C. Jlokaxure TOXKIASCTBO:

2cos’ o -tgo
sin? &« — cos® «

=-192a

Kpurepun onenkn

3ananus basnbl [Ipumeuanue
Al - A6 6 Kaxx b1t npaBuIbHBIN OTBET 1 Gayn
B 2 Kaxx b1l mpaBuiIbHBIN OTBET 2 Oaiuia
C 3 Kax b1t mpaBuiIbHBIN OTBET 3 Oayuia

MaxkcuMmanbHbIi 6at 3a paboty — 11 6asioB

Ikana nepeBoaa 0a/1J/10B B OTMETKH

OTMeTKa Yucso 62/1510B, HEOOX0AUMOE JIJIsl MOJYYEHHsI OTMETKH
« 5» (0TIMYHO) 11-10
« 4» (xoporo) 9-8
« 3» (YIOBIIETBOPHUTEIHHO) 7-6
« 2 « (HeYZIOBJIETBOPUTEIBHO) MeHee 6
OTBeTbI
1 Bapuanr 2 Bapuant
Al D05 3) V3
2
A2 | puc4 puc 2
A3 |14 3)6
A4 [3)0 2)1
AS |lye[-3;3] e [0; 2]
A6
3 3
B - — >
4 4
Hcnonb3yeM dhopMyiibl TBOHHOTO yria Hcnonp3yeM GpopMyiibl IBOHHOTO yria

Pazaen ®yHKUUHU M rpapuKU

IIpakTnyeckas padora «®PyHKUUM U rPaQUKH».

1 BapuanT

A1. Kakoit u3 rpadukoB, H300pakeHHBIX HAa pUCyHKax 1) —4) 3amaet QyHKIHMH
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A) 1). B) 2). B) 3).
A2. Haiimute obnacts onpenencHus yHKuu Yy =/4x—1

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

Al

; ) x<2.

A3. Tlo rpaduky byukimu Y = f(X) ykaxute

a) o0iacTe onpeneneHus PyHKIUM;

]

0) Hymm QyHKIHH;

w

B) MPOMEKYTKH TIOCTOSTHHOTO 3HaKa (PyHKIINH;

I') TOYKM MAKCUMyMa U MMHUMYyMa (DYHKLUY;

BN

,I[) MMPOMCIKYTKH MOHOTOHHOCTH;

e) HauOoJIbIIIEE M HANMEHbIIIEE 3HAUCHHUS

GbyHKIIY;

) 0051aCTh 3HAYCHUH (DYHKIIUU.

A4.Cpenu 3ajaHHBIX GYHKIUN YKaXKHATE YETHBIC .
1) y=2x% 2) y=vJx; 3)y=5x
A) Hu3);, Bb) 1) B) 3).

2x+1

B. Haiigure o6nacts onpenenenus QyHKIUA Y = (x—1) .
X(x—

C. Toctpoiite rpaduk GyHkimu Y = X2 — 4X +3 ¥ yKa)HTe ee CBOHCTBA.

2 BapuaHT

Al. Kakoii u3 rpadukoB, n300pa>keHHBIX Ha pUCyHKax 1) — 4), 3amaeT GyHKIHIO?

A) D). B) 2). B) 3).




A2. Haiingute o6nacTh onpeneneHuss QyHKIUH Y =

1

79 -3x

A) X>3; b) x<3; B) x>3; N x<1/3
. 1o rpaduky pynkmm y = f(X) ykaxwure: T
a) obmacth onpezaeseHus QyHKIINH; ls
0) Hynu QYHKIUY; La
B) IPOMEXYTKHA TOCTOSIHHOTO 3HAaKa 13
yHKIHH; 12
') TOYKH MaKCUMyMa U MUHHUMYMa ™~ T /\/
by EENENY/EEREEE
1) IPOMEXYTKH MOHOTOHHOCTH; T
¢) HanOoJIbIIIee M HAUMEHBIIIEE :i
3HAYEHUS ()YHKIUH; 14
) 001acTh 3HAUCHUH (DYHKIIHH.
A4. Cpenu 3a1aHHBIX QYHKIHNA yKaKUTE HEUETHBIC.
3
1) y=2x% 2)y==; 3 y=5x
X
A) 1)u3); b) 2); B) 2) u 3); I 3).
y 2+x°
B. Haiigure oGmacts onpenenenus QyHKIUA Yy = .
X(x —5)
C. IToctpoiite rpaduk pyHKIMK Y = X% — 2X + 1 U ykakuTe ee CBOICTBA.
Kpurtepuu oueHku
3ananus basnbl [Ipumeuanue
Al - A4 10 Kaxpiii mpaBuiibHBIN oTBeT 1 Oamn
B 2 Kaxxp1ii mpaBuiIbHBIN OTBET 2 Oasuia
C 3 Kaxxpiii mpaBuiibHBIN oTBET 3 Oaia

MakcumanbHbIi 0asut 3a padoty — 15 6aJu10B

Ixkana nepeBoaa 0a/1J10B B OTMETKH

OTMeTKa

Ynucso 6215108, HEOOXO0AMMOE 1JIsI MOJYYCHHS OTMETKH

« 5» (OTJIIMYHO) 15-14
« 4» (xoporo) 13-12
« 3» (YIOBIIETBOPHUTEIHHO) 11-10
« 2 « (HEeYZOBJIETBOPUTEIBHO) meHee 10
OtBernI
1 Bapuanr 2 Bapuant
Al |B)3 A)l
<
A2 |B)x> % B) x<3
a) xe[-3;5]; 6)-2; 4; B) y > 0 npn 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)ut4]; y<0npu xe(-2;1);
A3 F)Xmax = 0,2, Xmin = 1, I[) (1) T Ipu F)Xmax = 2; Xmin = - 1; Il) (1) T npu
xe[-3,0]ult; 2]; ¢ L mpu xe[0d]u[2;5]; | xe[-1,2]U[3;4]; ¢ ¥ mpu xe[-3;-1]u[2;3];
C) Yuan6 = 6; Y mamm = - 1, e) Yuaut = 2; Y Hamm = - 3;
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x) ye[-1;6]; x) yel[-3:2];
A4 |B)1 B) 2)u3)
B x#0;x#1; x#0;x#5 ;
y=x2—4x+3=(x-2)%*-1 y=x2—2x+1=(x—1)>
1)xe R; 2) ye[-1;+w]; 3) pynxus 1)xe R; 2) ye[-0;+w]; 3) hynxuus
C obmero Buaa; 4) y > 0 mpu obmero Buaa; 4) y > 0 mpu Bcex x kpome 1; 5)
xe(-01)U(3;+w); y<0mpu xe(1;3); 5) d T mpu xell;+o);
d T mpu xe[2;+0); b dnpu xe(-w;2]; d dmpu xe(-oo;1];

Pasnen MHOrorpaHHMkM u KpyrJible TeJjia

1 Bapuant
YpoBens A.
Al. Kaxkoit He MokeT ObITh IprU3Ma?
A. Tlpsmoii; b. Haknmonnoii;  B. IIpaBuisHON; I'. YceuenHoi.
A2. Kakas ¢popmysa ucroab3yercsi Ui BEIYUCIEHUS 00beMa Mpu3Mbl, rae R — pannyc ocHoBaHuMSA,
H — BbicoTa:
1 1
A S Hi  B.aRH: B.S, H: F.EH(S+Sl+ sslj.
A3. HazoBure, kakas Qurypa He sIBISIETCS TPABHUIbHBIM MHOTOTPAHHUKOM.
A. Ky0; b. lonekasap; B. Oxrarap; I'. [Tapamnienenune.
A4. Pebpo kyba paBHO 2 cM. Beruricnute cymmy JUIHH Beex pedep Kyoa.
A. 24 cm; b. 48 cM; B. 12 cM; I'. 60 cm.
AS. [Tnomane rparu Ky6a paBHa 16 cm’ . Beruncnure ero oobsem.
A.24 cm’; B.48 cm®; B. 56 cm’; [.64cm’.

A6. CymecTByeT Jii MpU3Ma, Y KOTOPOid TOJIBKO OJTHO OOKOBOE pedpo MepHeHIuKyYIIPHO OCHOBAHUIO?
A. Jla; b. Her.

Yposens B.

B7. U3 Bepmmnbl B kBagpata ABCD co cTopoHOH 6 CM K €ro IUIOCKOCTH IPOBEAEH
nepnenaukymsip BK. Haiinure o6vém mupamuasl, ecmu AK =10 cwm.

B8. OcHOBaHMEM TIpM3MBI SBIAETCA NPAMOYTONBHBIA  TPeyrodbHMK C OCTphiM yrmoMm 60° u
KaTeToM,
MPWIEKAIUM K 3TOMY yriy, paBHbIM 9 cM. Beicora nmpusmsl paBHa 10 cm. Haligure:
a) 00bEM TPU3MBIL;
0) miouiaab MOJHOW MOBEPXHOCTU MPHU3MBI.

Yposens C.

C9. Haiinure 00beM MHOTOIpaHHHKA, H300payKEHHOTO Ha PUCYHKE
(Bce JIBYyrpaHHBIE YIJIbI MHOTOTPAHHHUKA MPSMBIE).

2 BapHaHT
YpoBens A.
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Al. [IpaMOyroJibHBIN Napajuieaenunes — 3T0

A. Iupamupa; b. IIpuzma; B. Oxrasap; I'. Terpasap.
A2. O6bvem nupaMusl onpenensercs no gopmyne, rae S, - IWIoOmaab OCHOBaHMs, H — BbIcOTa,
R — paguyc.
A. %SMH : B. %ﬂRZH : B.S,H; r. %ﬂRZH .

A3. Anodema — 310
A. Ob6pasyromias munuHApa;  b. Beicora koHyca; B. BricoTa 60KOBO¥ rpaHu TUPaMUIbL;
I'. BeicoTa yceueHHOro KOHyca.
Ad4. VIzamepenus NpsSMOyrolbHOTO Hapajijiesienuieaa paBHbl 2 ¢cM, 3 cM U 5 cM. Berauciure ero oobem.

A. 30 cm3; B. 15 cm?; B.20 cm?; [.25cm?.
AS. Pebpo xy0a paBHO 2 cM. BerunciauTe mioniaas HTOBEPXHOCTH Ky0a.
A. 12 em?; B.24cm’; B.16cm?; . 18cm’.
A6. CymectByeT 11 npusma, umeromas 20 pedep?
A. [a; b. Her.
Yposens B.

B7. OcHoBanue npsMoil MpU3Mbl - NPSIMOYIOJbHBIM TPEYroJbHUK C KaT€TOM 5 CM M THMIIOTEHY30M
13 cm. Beicota nipusmbl paBHa 10 cm. Haitaute 00bEM mpu3MBL.

B8. B mpaBuiibHON 4YeTHIPEXYTOJIbHOM MUpaMuie OOKOBBIE TI'pPaHU HAKJIOHEHBI K
II0CKOCTH ocHoBaHMsa Tof yrioMm 30°, a ocmoBanme paBHO 6 cm. Haifnure:
a) 00BEM THUpPAMUJIBL; )

0) riona b MOJHOW MOBEPXHOCTH MUPAMUJIBIL. !

Ypogens C.
C9. Haiinute 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PUCYHKE

(Bce ABYrpaHHbIE YTJIbl IPSMBIE). ”

Kpurtepun onenkn

3ananus basibt [Ipumeuanue
Al - A6 6 Kaxpiii mpaBuiibHBIN oTBeT 1 Oamn
B7,B8,C9 9 Kaxp1ii mpaBMIIbHEIN OTBET 3 Gasa

MaxkcumanbHbii Oani 3a padoty — 15 6ajiioB

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OrMmerka Yucso 62,5108, HE0OXO0AMMOE 1JIsI OJYYCHHS OTMETKH
« 5» (OTJIIMYHO) 15-14
« 4» (xoporo) 13-12
« 3» (Y10BJIETBOPUTEIHHO) 11-10
« 2 « (HeY/IOBJICTBOPUTEIIHHO) menee 10
OTBeThI
1 Bapuanr 2 Bapuant
Al |r 0
A2 |B a
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A3

I B
A4 |a a
A5 |6
A6 |6 6
B7 300 cm®
B8 3cm3 6)171+/3 +270 em?; V3 cv3; 6) 24+/3 +36 e
C9

Pasneﬂ Hauana MmaTeMaTH4ecKoOro aHajmn3a

IIpakTnyeckas padora
1 BapuanT
YpoBens A.
Al. Haitnure f *(4), ecou f(x) = 4+/x 5.
1) 3; 2)2; 3) -1, 4) 1.
A2. Ykaxure npousBoanyo GyHkuun g(X)=xX+CoSX.
3 3

1) 2x+sin x; 2) 2x—sinx;  3) X?+sin X; 4) X?—sinx.
A3. YpaBHeHHE KacaTenbHOU K rpaduky QyHKIUU Y= _4BT0‘{KC ¢ abcumccoii xo = -3 UMeeT BUJ:
+
1) y=7x+13; 2) y=7x+15;  3) y=—7x+15; 4) y=—7x+13.

A4. Teno ABMXKeETCS MO MPSAMOM Tak, YTO paccTosHuEe S (B METpax) OT HEro 10 Touku B 3Toit mpsamoit
2
U3MEHsIeTCs 110 3akoHy S(t)=3t° —12t+7 (t — BpeMs IBMKEHHS B CeKyHIax). Hepes CKOIbKO

CEeKYH/]I
IMOCJIC HavYalla IBUKCHUSA MIHOBCHHAA CKOPOCTH TCJIa 6yz(eT paBHa 72 M/C.
1)16;  2)15;  3)14; 4) 13.

Yposens B.
BS5. Ha pucynke mn300paxéH rpaguk mnpou3BoaHOW HekoTopol (yHkiuu Y= f(X),3amanHoii Ha

npoMexyTke ( - 3; 3). Ckonbko Touek Makcumyma umeer ¢pyHkuus f (X) Ha 3TOM npomexxyTKe?

B6. Haiinure yriooBoi ko>(duiment kacatenbHON Kk rpaduky pynkmum y=x" —2x° +3x—13 B

touke X, =—1.

B7.Haiimute npomssonmbie dymkumit:  a) f(x)=(7x+4)°; 6) y=3e" +2sinx.

Yposens C.
o 2
C8. Halizute CyMMy TaHTEHCOB YIJIOB HAKJIOHAa KacaTelbHBIX K mapabone Y = X~ —9 B Toukax
nepeceueHusl mapabossl ¢ OChlO adcuucc.

2 BapuaHT
YpoBens A.

Al. Haitnure f(16), ecm f(x) = 8+/x - 3.
)3, 22, 3)-1; 4) 1.
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A2. VkaxkuTe npou3BoaHyto GyHKimu g(X)=x"— sin x.
3 3
1) 2x+cosx; 2) 2x—cosx;  3) X?Jrcosx; 4) X?— COSX.

B TOYKE C a0CLUCCOM X0 = -3 UMEET BUL;

A3. YpaBHeHHE KacaTenbHOU K rpaduky QyHKIUU Y=
X

1) y=—5x+23; 2) y=-5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno ABMXETCA MO NMPSAMON TaK, YTO PACCTOSHUE OT HAdaJIbHOW TOUKU M3MEHSETCS 110 3aKOHY
S(t)=t+0,4t> —6 (m), rae t—Bpems aBuKeHHs B ceKyHaax. Haiinure ckopocts Tena uepes 10

CeKyHJ| IIOCJ€ Hayaja [JBU)KECHUS .
1) 10; 2)9; 3)8; 4)7.
Yposens B.
BS5. Ha pucynke n300paxéH rpaguk mnpou3BonHONW HekoTopod (yHKimu Y= f(X),3amanHoii Ha

npoMexyTke ( - 2; 2). CKOIbKO ToueKk MUHUMYyMa uMeeT QyHKuus f (X) Ha ’TOM MpoMexKyTKe?

B6. Haiinute yrioBoii xo3dduumeHT KacatenbHOH, MPOBEIEHHOW K rpaduky
dynkmmn y = X° + 2X* + X° +1 B Touke X, =1.

B7.Haiimute mpowussommbie dynkumii 1 a) f(x)=(4x+ 7)3; 6) Yy =X-1g3X.

Yposens C.
o 2
C8. Haiiqure cymMMy yrioBbeIX Kod(p(UIIMEHTOB KacaTelbHBIX K mapaboie Y = X" —4 B Toukax
nepeceyeHus: mapaboibl ¢ OChlO alCIHCC.

Kpurtepun onenkn

3ananus basibt [Ipumeuanue
Al - A4 4 Kaxpiii mpaBuiibHBIN oTBeT 1 Oamn
B5 -B7 6 Kaxp1ii mpaBuIIbHBIN OTBET 2 Oasuia
C8 3 Kaxx b1 mpaBuiibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0asut 3a paboty — 13 6aJu10B

Ixana nepeBoaa 0a/1J10B B OTMETKH

OtMmerka Yucso 6a/510B, HEOOX0AUMOE /IS NOJYYEeHHUS OTMETKH
« 5» (0TJIIMYHO) 13-12
« 4» (xoporo) 11-10
« 3» (YIOBIIETBOPHUTEIHHO) 9-8
« 2 « (HeY/IOBJICTBOPUTEIIHHO) MeHee 8
OTtBeTbI
1 Bapuanr 2 Bapuant

Al |1(4) 14

A2 | 2x—sinx (2) 2x — COsX (2)

A3 |y=7x+15(2) y =5x + 21 (4)
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A4 |t=14c(3) V(10) = 9 w/c (2)

B5 |1 Touka, xmax=1,8 a, Xmin =0
B6 | k=-7 k=16
+ 4, 3x +
gy [+ 098+ 2co 2) 12(4x + 7)2; 6) tg3x + —
cos” 3x
C8 |tga.=6+(-6)=0 tgo.=4+(-4)=0
Pa3zgen UnTerpaj u ero npuMeHeHue
IIpakTnyeckas padora
1 BapuanT
YpoBens A.
Al. . Beluucinure HUHTErpa:
2 j- d x
2 .
a) j(sx + X —4)dx; 6) <3 -
1 1
A2. JIns yukmuu f(X) = 3sin X Haiiaute:
@) MHOXXECTBO BCEX IEPBOOOPA3HBIX;
7T

0) nmepBooOpasHyto, rpaduK KOTOPOH MPOXOAUT yepe3 Touky M ( E :0)

A3. Beruucnure, cienaB MpeIBapuTEIbHO PHCYHOK, IUIOMAAb (UTYpHI, OTPAaHUYEHHON JMHHUSAMU:

y=05x%y=0,x=2,x=0.

A4, Jlokaxwure, uto GyHkuus F siBusercs mepBooOpasHoit mis ¢yukuuu f(X) Ha mpomexyTtke

(-o0;+0), ecmn F(x)=x*—4, f(x)=3x%

Yposens B.

3
BS. Beraucnure unTerpain _HX2 +(x - 3)2] dx
0

Yposens C.

C6. Haifnure muomanas (QUTYpsl, OrpaHHYEHHON TUHUAME Y = 6x —x? u y = 2x.

2 BapuaHT
Yposens A.
Al. . Beluucinure HUHTErpa:

d x
>3

> a
a) I(4x3—x+5)dx; 6) _.‘
1 — 2

A2. Ina pynxmum f(X) = 2c0s X HaiiauTe:
a) MHOXKECTBO BCEX MEPBOOOPA3HBIX;

7T
0) mepBooOpasHyro, rpaduK KOTOPOH MPOXOAUT Yepe3 Touky M ( 5 ;0)

A3. Beraucnure, caenaB MpeaBapuTeIbHO PUCYHOK, IUIOMAAL (UTYpHI, OTPAaHUYCHHON JIMHUSIMHU:

y=2x%y=0,x=3,x=0.
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A4. JTokaxwure, 9to pyHkuust F siBusercs mepBooOpaszHod it ¢ynkumun f(X) Ha
(- o0 ;+o0), ecmn F(x) = 2x — X2,

f(x) = 2 - 2x.

IPOMEXKYTKE

Yposens B.

3
BS. Beruucnure nnTerpain I[xz +(1-x)? ] dx

0

Ypogens C.

C6. Haiiute miomaas GUTYphl, OpaHMYEHHONH JIMHUAMH y =-6x — x> U y = - 2x.

Kpurepun onenkn

Samanus bamer [Ipumeyanue
Al - A4 6 Kaxxnp1ii mpaBuiibHBIN OTBET 1 Oayun
B5 2 Kaxx b1t mpaBuiIbHBIN OTBET 2 Oajuia
C6 3 Kaxxp1ii mpaBuiibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0as 3a padory — 11 0asiioB

HIkana nepeBoaa 6a/1J10B B OTMETKH

OTMeTKa

Yucso 62,1510, HEOOX0AMMOE JIJIsl TOJYYEHHUS] OTMETKHU

« 5» (OTJIMYHO) 11-10
« 4» (xopomio) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEeYOBJIETBOPUTEIBHO) MeHee 6
OtBernI
1 Bapuanr 2 Bapuant
Al | a)4,5;0) g a) 18,5; 0) —g
A2 | @) F(X) =-3cosx + C; 6)F(x) =-3cosx + 0. | a) F(x) = 2sinx + C ; 6)F(X) = 2sinx - +/3 .
S¢ur = 18 kB.CxI.

A3 | Spur = g KB.€]I. b e

A4 | F(x) sBsercs nepoodpasuoit mis f (X) F(x) siBasiercst mepBooOpazHoi juis f (X)

B5 |18

2 2
C6 105 KB.€]I. Sepur = 10§KB.eﬂ.

Pa3nen JjieMeHTHI TEOPUHM BEPOSTHOCTEH U MATEMATHYECKOM CTATUCTUKH

IIpakTnyeckas padora
1 BapuanT
Yposens A.
Al. JIns KaKI0TO U3 OMUCAHHBIX COOBITUN OMPENETUTE, KAKUM OHO SIBJIICTCS: HEBO3MOYKHBIM, JOCTOBEPHBIM
WJIU CITyYailHbIM:
1) 3aBTpa Oyzaer xopolasi Ioroa;
2) B sSsHBape B TOPO/IE MOMAET CHET;
3) B 12 yacoB B ropojie UJET JOXK/Ib, a Uepe3 24 yaca OyneT CBETUTh COJHIIE;
4) Ha IeHb POXKICHUS BaM MOJIAPAT TOBOPSIIETO KPOKOAMIIA;
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5) xpyrias OTJIMYHUIIA [TOJIYYUT ABOUKY;
6) KaMeHb, OpOIIICHHBIN B BOJTY YTOHET.
A2. Onpenenute MOy, CpeaHee apupMeTuieckoe u pa3max psaa: 5, 6, 11, 11, — 1.
A3. KakoBa BepOSITHOCTh TOr0, YTO 3aJyMaHHOE JBY3HAYHOE YMCJIO JEIUTCS Ha 3 Wik Aenutcs Ha 27
Omnpenenure BUI COOBITHS.
a) CII0)KCHUE COOBITHI; 0) MPOU3BEICHUE COOBITHIA.

A4. Beraucmure C; -C2 - CJ -CZ.

AS. Ha crost OpocaroT ABa UrpajbHBIX TeTpas/pa (cepblil U Oenblif), Ha rpaHsaX KaXXJ0ro U3 KOTOPbIX TOUKAMHU
ob6o3Hauyensl yuciaa or 1 10 4. CKONBKO pa3iIMyHBIX MMAp YHCEN MOXKET MOSBUTHCS Ha TPaHIX 3THUX
TeTPa’IpoOB, CONPUKACAIOIIUXCS C IOBEPXHOCTBIO CTOJIA?

A6. 113 10 nepBbIX HaTypaJIbHBIX YHMCENl CIy4aiHO BBIOMpPAIOTCS 2 uncia. Beraucaure BepoOsITHOCTH
CJICAYIOLIMX COOBITHIA:
a) OJIHO W3 BHIOPAHHBIX YMCEN — ABOIKa; 0) 00a 4ynciaa HeYeTHBIE.

Yposens B.

B7. B Opurane 4 xeHmuHbl 1 3 MyxuuHbl. Cpeau wieHOB OpHraabl pa3birpbIBarOTCs 4 Ouiiera B Teatp.
KakoBa BeposiTHOCTH TOTO, YTO CpeAu o0aaaresneld OUIeTOB OKAKETCS 2 KEHIIMHBI U 2 MYXYUHBI?

B8. Ha xaxxnoit kapTouke HamucaHa ojHa U3 OYKB K, JI, M, H, O, II. UeTbIpe KapTOUKH HayraJl BHIKJIABIBAIOT
OJIHY 3a Jpyroi B psn. KakoBa BEpOSITHOCTb, YTO MPHU BBIKJIAILIBAHUN TTOJIYIUTCS CIIOBO «KJIOID?

Yposens C.

C9. Haiiaure BEpOSITHOCTD TOTO, UYTO CIIyY4aiiHBIM 00pa30M BBIOPAHHOE JIBY3HAYHOE YMCIIO MPH JICIICHUH Ha
11 nmaet B ocrarke 10.

2 BapuaHT
Yposens A.
Al. JIns KaXI0TO U3 ONMMCAHHBIX COOBITUIN ONPEAETUTE, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM, JIOCTOBEPHBIM

WJIN CITyYailHbIM:
1) BBI BBIXOJIUTE HA YIUILY, @ HABCTPEUY UJET CIIOH;
2) Bac mpuriacar jererb Ha JIyHy;
3) yepenaxa HAy4YUTCS TOBOPUTH;
4) BBITIAJIET KENTHIN CHET;
5) BBI HE BBIMTpAeTe, y4acTBYs B OECIIPOUTPHIIIHON JI0TEpEe;
6) nocie yeTBepra OyJeT MSTHUIIA.
A2. Onpenenute MOy, cpeaHee apudpMeTuieckoe u pa3max psiaa:15, 4, 12, — 3, 15.

A3. KakoBa BepoOATHOCTb TOTO, YTO MEPBOE U3 3a[yMaHHBIX JABY3HAUHBIX YHCEJT JEIUTCA HA 2, a BTOpPOE —
nenutcs Ha 5?7 Onpeaenute BUI COOBITHS.
a) CII0KeHUE COOBITHI; ©0) MPOU3BEICHNUE COOBITHA.

Ad. Boruncinre Ag - A .

AS. U3 kopoOkH, coeprkaleil 8§ MeKOB pa3InYHbIX 11BeTOB, ['eHa u Taus 6epyT no ogHoMy Menky. CKOJIBKO
CYLIECTBYET Pa3IMYHBIX BAPUAHTOB TAKOTO BHIOOPA IBYX MEIKOB?

A6. U3 10 nepBbIX HaTYpalbHBIX YHCEN CIy4aifHO BBIOMparoTcs 2 yucia. Beranucianre BepoATHOCTH
CJICAYIOIIMX COOBITHIA:
a) OJTHO M3 BBIOPAHHBIX YKCEN — eIMHUIIA; 0) 00a Yncia 4YeTHbIC.

Yposens B.
36



B7. B ypue 6 Oenbix u 4 depHbIX mapa. M3 3Toi ypHBI Haymaudy W3BJICKIH 5 1mapoB. KakoBa BepoATHOCTH

BS.

CI.

TOTO, 4TO 2 U3 HUX Oenbie, a 3 uepHbIe?
Ha kaxxmoit kapTouke HamucaHa ojHa U3 OYKB p, C, T, Y, JI, X. UeTbIpe KapTOYKH HAyTaJl BBHIKJIABIBAIOT

OIHY 3a ,Z[perﬁ B psAA. Kakosa BEPOATHOCTDB, UTO IIPH BBIKJIAJbIBAHUU ITOJTYUUTCA CIIOBO «CTy.]'I»?

Yposens C.

Haiigure BeposITHOCTB TOTO, UTO ClydyalfHBIM 00pa30M BBIOpaHHOE IBY3HAYHOE YHCIIO MPH JeTeHUH Ha 13

JIaeT B OCTATKE 5.

Kpurtepun onenkn

3anaHus basibt [Ipumeuanue
Al - A6 6 Kaxx b1t npaBuiIbHBIN OTBET 1 Oayun
B7,B8,C9 9 Kasxp1ii mpaBWIIbHEIN OTBET 3 6ajuia

MakcumanbHbIi 0ast 3a padoty — 15 0asiioB

HIkana nepeBoaa 6a/1J10B B 0OTMETKH

OTMeTKa Yucso 6215108, HEOOX0AMMOE /LISl TOJYYEeHHUS] OTMETKHU
« 5» (OTJIMYHO) 15-14
« 4» (xopomio) 13-12
« 3» (YIOBIETBOPUTEIHHO) 11-10
« 2 « (HEeYOBJIETBOPUTEIBHO) meHee 10
OTBeThI
1 Bapuant 2 BapuanT
1) cnyua; 2) noctoB; 3) cayd; 4)HEBO3M; 1) wHeBo3; 2) ciy4; 3) HEBO3; 4) cityd;
Al
5) cyd; 6) TOCTOB. 5) HeBO3; 6) TOCTOB.
A2 Moja paBHa 11; pa3max 12; cp. apud. 6,4; MoJa paBHa 15; pa3max 18; cp. apudg. 8,6;
A3 a 0
A4 90 21600
A5 16 56
2 2
A6 a) 0,2;0) — a) 0,2; 6) —
9 9
18
B7 — —
35 21
1 1
B8 — P
360 720
0,1 7
C9 —
90

Pa3znen YpaBHeHMs] 1 HEPAaBEHCTBA
IpakTnueckas padora

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

0128 -6——0,0345 : —
4 25

A2. Pemiuth ypaBHEHUS:

1) 2x? +5x-1=0; 2)3x*=x; 3) 4)(_1—3)(+2=1.
2 4
B1. Pemute HepaBeHCTBA:
1) 4-2x<1-(4x-1): 2) 25’(_120.
. 2x+5y =15
B2. Pemiuth cucteMy ypaBHEHHM: :
X—2y=3
C. Peuute ypaBHEHHUS:
1) 5-(x-1)* =3-4x+5x*; 2) Jx+2=x.
2 BapHaHT
0,425+ 0,9 +l + 11 1
Al. Beruncnure: 3 40 220 S
051> -0023: = *
5 25
A2. Pemuth ypaBHEHHUS:
1) 4x* -5x-6=0; 2)-3x"=x; 3) 4X_1_3X+2=1;
3 6
B1. Pemiute HepaBeHCTBa:
2xX+1
1)2(1-x)>5x—(3x+2); 2 5“ >0.
. X+5y =15
B2. Pemnte cucteMy ypaBHEHHM: .
3Xx—2y=-6
C. Pemure ypaBHEHHUS:
1) 5-(x+2)> =3-4x+5x*; 2) Vx-11=x.
Kpurepun ouenku
3aganus bannst [Ipumeyanue
Al - A2 4 Kaxxpiii mpaBuiibHbIN oTBeT 1 Oamn
B1-B2 6 Kaxplii mpaBMIIbHBIN OTBET 2 6asia
C 6 Kaxxpiii mpaBuiibHBIN oTBET 3 Gaia

MakcumanbHbIN 0asut 3a paboty — 16 6a/10B

Ixkana nepeBoaa 0a/1/I0B B OTMETKH

OrMmerka \ Yucio 6215108, HE00X0AMMOE 1JIsl OJYUYCHHS OTMETKH
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« 5» (oTM4HO) 16 - 15
« 4» (xoporio) 14 -13
« 3» (yIOBJIETBOPHUTEIHHO) 12-10
« 2 « (HeYy/IOBIIETBOPUTENHHO) menee 10
OTBeTHI
1 Bapuaunr 2 Bapuant
Al 1 1
54 . 3 1.
A2 1)X1|2:5_—\/§; 2)0;1; 3) 1,6. 1)2,--;2)0,-=; 3)2
4 3 4 3
Bl 1) x <-1; 2) x€[0,5;5). 1) x<1;2) xe[-0,5;5)
B2 (5;1) 0;3)
1) 1. 2)2 1) 17, 2) HET KOpHEN
C 3’ 24’ pret

BapuanTbl KOHTpoJILHOI padoTsl (1 cemecTp)

Bapuant [

. a 2 5
1. Haiinure 3nayenue BeIpaxkenus 1. — — b npu a = g b= —g, c=0,6.
C

3

2. IlpencraBpTe OOBIKHOBEHHYIO APOOH ? B BU/JIE IECATUYHON EPUOANYECKOI IpoOH.

3. Hucmo 0,000314 npeacraBbTe B CTAaHIAPTHOM BHJIE.

4. Haiinute npousBenenue uncena a = 5,4 u b = 0,2468101... ¢ TOYHOCTHIO 10 AECATHIX.
5. Jlausl uncna  Z1= - 3 +5i, 2o=4 -7i.

Brruucaure:

a) CyMMY 4YMCeN Z1 U Z2; 0) pa3HOCTb YHCEI Z1 U Z2; B) IPOMU3BEACHHUE YMCEN Z1 U Z2.

6. Pemure ypaBHeHue: Vvx+2 =3,
7. Pemnte ypaBHenue: 5* = 125;

8. Ompenenure x, eciu |097 X=-2:
9. Pemmute HepaBencTBo:  10g2(X-1)> 3;

10.

Bapuant |l

1. Haiinure 3HaueHue BoIpaskeHUs 1: (a2— 9 ) npu a = % ,b= —g ,c=1,6
c

4

2. IlpencraBpTe OOBIKHOBEHHYIO APOOB ? B BUJIE JCCATUYHOMN MEPUOINIECKOM Tpoou.

3. Hucno 0,0000271 mpencraBbTe B CTAaHAAPTHOM BHJIE.

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

5. Jlanei uncna  z1=-1+3 1, 2o=4 + 5i.

Beruucnure:

a) CyYMMy 4YMCelN Z1 U Z2; 0) pa3HOCTh YHCEN Z1 M Z2; B) IPOM3BEACHUE YHCEN Z1 U Z2.
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6. Pemnre ypaBaenue: 12 +3x =2;

7. Pemwute ypaBHenwue: 3* = 81,

8. Onpenenure x, eciu 100, X = —1:

9. Pemmre HepaBenctBo:  logs (5 —2x) < 1;

10.
3aJ[aHUE OTtBeTbI OTtBeThI bamnsl
I BapuanT 2BapuUaHT
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; 0)-5-2i; 1
B)23 —1i. B) -20 + 7i.
6 7; 8 1
3
7 3; 4 :
8 1/49; 1/3; 1
9 (9;0) (0;2,5) !
10 0. 4. 1
OTMeTKa Yucso 62,1510, HEOOX0AMMOE JIJIsl TOJYYEHHUS] OTMETKHU
« 5» (oTIMYHO) 10
« 4» (xopomio) 9-8
« 3» (y10BJIETBOPUTEIHHO) 7-6
« 2 « (HEeYAOBJIETBOPUTEIBHO) MeHee 6

KommiekT 3k3aMeHanMOHHBIX 3aaHui (2 cemecTp)

Bapmuanr 1.

Oosazamenvras ywacmo

IIpu BhINOIHeHNM 3a7aHMi 1-3 3anuIIKMTE X0/ PellleHUs U MOJYYeHHbIH OTBeT.
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1. (1 6amn) Haiinure kopens ypapHenus 32 2= 81.
log, V13

2. (1 6amn) Haiinure 3Ha4eHHE BBIpAXKEHUS ————— .
log,13

3. (1 6amn) ®nakon mammyHs ctouT 160 py6ieii. Kakoe Hanbomnbiee uncio GpaakoHOB
MO>kHO KynuTh Ha 1000 pyOreit Bo BpeMs pacrpo/iaxku, KOrjaa CKuaka coctaBiseT 25%7?

IIpu BhINOIHEHNH 3a]aHNi 4-7 3aNUIIMTE MOJYYeHHbIH OTBET.

4. (1 6amr) Ha pucyHke (cM. HiKe) H306paxeH rpaduk pyskunn y = f(x), onpeneneHHoil Ha
uHTepBaie( - 6; 8). Onpenenure KOJIUYECTBO LETBIX TOUYEK, B KOTOPBIX MPOU3BOIHAS
(GYHKLIUU TOJIOKUTENbHA.

5. (1 6amn) OnpenenuTe HaMMeHbIIee U HAUOOJbIIEe 3HAYCHNUS (DYHKIIUH.

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

7. (1 6amn) [Ipu kakuX 3HAUCHUSIX
x, f(x) <0.

Hpﬂ BBINOJIHEHUH 3aJaHUH 8-12 YKAKUTE X0 PCHICHUA U 3alIMIIUTE HOqueHHblﬁ OTBET.

o . 1
8. (1 6amn) Haiinure 3HavyeHue sina, €CIU U3BECTHO, UTO COSOL = 3 u o £ [ yerBeptu.

9. (1 6amn) Pemuth ypaBHEeHHE 2005(x+%) =1.
10. (1 6aywt) Pemmre ypaBuenue 10gs(5 — 5x) = 2logs2.

11. (1 6amn) CrpoutenbHoii pupme Hy)HO nprodpectr 50 KyOOMETPOB CTPOUTEIHHOTO
Opyca y 0JJHOTO U3 TpeX MOCTABIIMKOB. KakoBa HauMeHbIIIasi CTOMMOCTh TaKOW MOKYITKU
¢ 10cTaBKoi (B py0sisax)? LleHsl u ycinoBHs yka3aHbl B TaOJIHIIE.

S T — Ilena 6pyc§1 Croumoctb JlonoHUTENbHbIE
(py0. 3a 1m°) JOCTaBKU YCIIOBHUSI
A 3500 9900 -
[Ipu 3akaze Ha cymmy OOJIbIIe
b 4500 7900 150000 py6. nocTaBka O6ecIIaTHO
[Ipu 3akaze Ha cymmy OoJbITe
B 3600 7900 200000 py6. noctaBka OecryiaTHO

12. (1 6amr) B paBHoOGenpenHoM Tpeyronbauke ABC ¢ ocHoBannem AC GokoBasi CTOpoHa

7 .
AB paBna 8, a COS A = i Haiinure BbICOTY, NPOBEACHHYIO K OCHOBAaHHMIO.
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IIpu BoInoTHeHnHu 3aganuii 13-18 3anummTe X0 pelIeHHUs ¥ MOJYy4YeHHbIH OTBeT.
V6 +10 ,-6-+/6

8x+36
X+13

15. (16ann) IpasMOYTOJIBHBIA TIApAJIJICIICTIUIIE OIHCaH
OKOJIO LWJIMHJpA, paJlyC OCHOBAHUS KOTOPOTO paBeH 2.
O0bem napasienenumnena pasex 16. Haiigure BeicOTy
[WIAH]IPA.

13. ( 1 6amn)Haiigure 3Hauenue Boipakenus 4

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

16. (1 6amn) Teno meuxkercs 1o 3akony S(t) = x2 —4x +3.  OmnpenenuTe, B
Kakoii MOMEHT BPEMEHH CKOpPOCTh OyJeT paBHa 4.

2

17. (1 6amn) Pemuts ypaBrenue SiN“ X—2sin x—3=0.

18. (1 Gamn) Pemmre HEpaBEHCTBO SLX >0,04.

ﬂonoﬂnumeﬂbna}l yacmo

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

19.(3 6ayuia) Haiiqure Hanbosnbinee 3HadeHue GyHKuu Y =12/2 cosXx+12X—37+9 na

V4
orpeske | 0;=|.
P [ 2}
4x—y=2

20.(3 6amna) Pemure cuctemy ypaBHeHHﬁ{ .
IOng 3x = Ioglz (y+1)

21.(3 6anna) PaBHo6ounas Tpanenus ¢ ocHoBaHusMu 10 cm u 18 cM 1 BbIcOTOI 3 cM
BpAIaeTcsl OKOJIO MEHBIIETr0 OCHOBaHMs. HaliuTe ruromaas moBEepXHOCTH Tela
BpaIlleHU.

2

22.(3 6aua) Haiinure perenue ypasHenus COS2X+SiN X=C0S“ X .

YKaxuTe KOPHH, IPUHAIEKAIIIe oTpesKy [0;27].

Bapuanr 2.

Obasamenvuan wacmo
IIpu BeInoTHeHuH 3aganuii 1-3 3anuuMTe X0 PeLICHUs M MOJYYCHHBbIH OTBET.

1. (1 6amn) Haiinure kopens ypaBHenus 2 1= 16.
log, ¥/27

2. (1 6ann) Haiiaure 3HaueHUe BBIpAXKEHUS .
log, 27

3. (1 6amr) Terpanb crout 20 py6eit. Kakoe HanbosbIiee 4uCiIo TaKuX TETpaae MOKHO
Oynet kynuTh Ha 350 pybneil mocne noHwkKeHus LeHsl Ha 25 %.

IIpu BbINOTHeHNHU 3a1aHUi 4-7 3anMIIKMTE NMOJTy4YeHHBIH OTBeT.

4. (1 6amr) Ha pucyHke (cM. HiKe) H306pakeH rpaduk ¢pyskmun y = f(x), onpeneneuHoil Ha

untepBasie (-7; 7). Onpenenure KOJIMYECTBO LENBIX TOYEK, B KOTOPBIX MPOU3BOIHAS



GYHKIIMM  TIOJIOKUTENTbHA.
5. (1 6amm) OnpenenuTe HaMMeEHblIee W HauOoJbIIee 3HAYCHHUS (YHKIIHU.
6. (1 6amn) Ilpu kakux 3Hauenusx x, f(x) >0.
7. (1 6amn) Ilpu xakux 3Hauenusx x, f(x) <O0.

Wy

¥ = flx)

/ s Ilpu BpimosiHeHnu 3a1aHui 8-12 ykaure X0/
pelleHNs U 3aNUIINATE MOJyYeHHbI 0TBeT.

8. (1 6amn) Haiigure 3HaueHue COS a, €CIIM U3BECTHO,
. 12
41O SIN a0 = 3 u o & [yerBepru.
0. (1 6am) Pemmuts ypaBHeHne 2sin(x +%) =1.

10. (1 6amt) Pemmre ypaBuenue logs (2 - 2x) = 2logs 4.

11. (1 6amn) CtpoutenbHO hupMe HYKHO mpruodpectr 79 KyOOMETpoB NEHOOETOHA Y
OJTHOTO M3 TPEX MOCTaBIMIMKOB. CKOJIIBKO MPUAETCS 3aIUIATUTh 33 CAMYIO JICIIEBYIO
HOKYIIKY C JOCTaBKO# (B py0sisix)? LleHbl 1 yCIIOBHSI JOCTaBKU IMPHBEICHBI B TaOJIHIIC.

CroumocTh CroumocTh
JlononuurteabHbIC
[TocraBmuk neHo0eToHa JIOCTaBKH CILOBHS
(py6.3a 1 M%) (8 py6.) Y
A 2650 4400 -
B 3200 5400 [Ipu 3akaze Ha cymmy Oosbie 150
000 py6. mocTaBka OecryiaTHO
3
B 2680 3400 [Tpu 3akaze Gonee 80 M® mocTaBka
OecIuiaTHO
12. (1 6amur) B tpeyronsauke ABC AC =BC,AB=6, cosA= g . Haiimure BBICOTY CH.

IIpu BbinotHennu 3aganuii 13 - 18 3anumuTe X0 pelieHns U NOJYYeHHbI 0TBeT.
V5 +10 ,-5-45

7X —6
X+2

15. (16ann) Hunuaap BOKcaH B IPSIMOYTOJIBHBIN Mapaienenumne].
Paanyc ocHoBanus nnianHapa paseH 2. O0beM
napaenenumnena pased 80. Haliiute BRICOTY HWIMHIpA.

13. ( 1 6amm)HaiiguTte 3HaUueHNE BRIPAKECHUS

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

16. (1 6amn) Teno mBmxeTcs 1o 3akoHy S(t) = 2x2 —x + 1.
OmnpenenuTe, B KAKOH MOMEHT BPEMEHH CKOPOCTh OyleT paBHa 7.

2

17. (1 6amn) Pemuts ypaBrenue SiN“ X—6sinx =0.

43



18. (1 6amn) Permte HEpaBEHCTBO 8ix >0,125.

onnOﬂuumeﬂbuaﬂ uacmo

IIpu BoIMOJIHeHUM 3agaHuil 19 - 22 3anummMTe X0/ pellieHHus U MOJY4YeHHbIH OTBeT.

19.(3 Ganna) Haiimre Hanmenbliee 3uadeHne Gyrkmpn ¥ — 13X —98INx+9 gy orpeske [0; %} :

3Xx+y=3

20.(3 6anna) Pemure cucrtemy ypaBHEHUI .
log,(5x+4y)=log,(y+5)

21.(3 6ayta) PaBHOOOYHAS Tpamelust ¢ OCHOBaHUAMH 12 ¢cM 1 18 cM 1 BBICOTO# 4 cM
Bpalaercst okosio Oosplero ocHoBanus. Haiiaure oObEM Tenma BparieHHs.

2

22.(3 6anna) Halinute Bce peuieHusl ypaBHEHHS COS2X+SiN“ X=COSX .

VYkaxure KOpHH, IIPUHALJICIKAIUE OTPE3KY [— 7T, 71'] .

Bapwuanr 3.

Ooszamenvras uacmso
IIpu BpImoTHeHuH 3agaHuii 1-3 3anummTe X0 pelIeHUs M NMOJy4YeHHbIH OTBeT.

1. (1 6ann) Haiimure Kopens ypapHenus 22 20=16.
42

2. (1 6ann) HaiinuTe 3HaUYeHUE BBIPAXKECHUS —2|092 3 -

3. (1 6amn) Terpaap crout 40 pydieit. Kakoe HanbobIee YMCIO TAKUX TETPAJICH MOXKHO
Oynet kynuTh Ha 750 py0Oueit mocne nonrkenus meHsl Ha 10%?

IIpu BhINOIHEeHUN 3a1aHuii 4-7 3anUIIUTE MOJYYEHHBbIH OTBeT.

4. (1 6amm) Ha pucynke (cM. Hike) m3obpaxen rpaduk gynkmun y = f(x), onpenenennoii Ha
untepBasie( - 10; 2). Onpeaenure KOJINYECTBO LENbIX TOYEK, B KOTOPBIX IPOU3BOIHAS
(GYHKLIMU OTpHUIATENbHA.

5. (1 6anm) Onpenenute HaUMeHblee U HaUOOJbIIee 3HAYCHNUS (DYHKIIHH.

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

7. (1 6amn) [pu kakux 3HayeHusx x, f(x) < 0.

¥ = flz)
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IIpu BhIMOSIHeHNM 3a7aHni 8-12 ykaskuTe X0/ pellleHUs ¥ 3aNUIINTe MOJyYeHHbI 0TBeT.

. . 3
8. (1 6amn) Haiinure 3HaueHue sin o, €Ciiu U3BECTHO, YTO COS O = c n a & Il yerBepTH.

9.
10
11

12.

13.
14.

15.

16

17

18

19

(1 6amn) Pemuth ypaBHeHHE COS (X +%) :cos% .

. (1 6amn) Pemmre ypaBuenue 10gs(5 — 5x) = logs2 + 1.

. (1 6amr) B Tabnuie yka3zaHbl CpeIHUE LIEHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIC
IIPOJYKTHl NMHUTaHUA B TpEX ropogax Poccuu (mo ganHbM Ha Havyaso 2010 rona)
HaunmenoBanue npoaykra bapnayn TBepb [IckoB

ITmennyHbIi x1€6 (6aTOH) 12 11 11
Moutoko (1 mutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 kr) 260 240 235
l'oBsguna (1 xr) 300 280 280
[Toacomuaeunoe macio (1 utp) 50 38 62

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CaMbIM JICIIEBBIM CIEAYIOLUI Ha0op
npoaAyKTOB:3 Kr KapTodens, | Kr cbipa, 3 J1 OJCOJIHEYHOT0 Macia. B oTBeT 3anummmire
CTOMMOCTD JIAaHHOT'O Habopa MPOJIYKTOB B 3TOM Tropo/ie (B pyosisix).

(1 6amn) B tpeyronpauke ABC AC =BC, AB =10, cosA= % . Haitnure BwicoTy CH.

IIpu BbInoTHennu 3aganuii 13-18 3anummTe X0A pelieHUs: M MOJYy4YeHHbIH OTBET.

V42 42-47
( 1 6amm)Haiiaute 3HaueHNe BBIPAKEHUS 47°7° .4 .
( 1 6aym)Haiinure KOpeHb ypaBHEHHUST X = o _53 .

X+

(16ann) IlpssMoyroiabpHBIN apajuIeIenuIe] OIMCaH OKOJIO
LWINHAPA, PaIiyC OCHOBAHHUS U BBICOTA KOTOPOT'O PABHBI
6. Haiinure 06beM mapasuienenuresa.

. (1 6amn) Teno ABMKETCS O TPSIMOM TaK, YTO PAcCTOSHUE S OT HadadbHOW TOUYKH
U3MEHSETCS 110 3aKOHY S = 5t — 0,5t (M), Tme t - Bpems ABMIKEHUS B CEKYHJIax.
Haiinute ckopocTs Tena uepes 4 ¢ mocie Hauaia JBUKEHUS.

. (1 6amn) Pemmts ypasuenue 2sin 2 x—3sin x+1=0.
( yp

1

. (1 6amn) Pemte HepaBeHCTBO 49" < (7) "

ﬂOI'lOJ'lHumeJlell}l uacmo

IIpu BoinoTHennu 3aganuii 19 - 22 3anumuTe X0/ pPelleHHMs W NMOJYy4YeHHBIH OTBeT.

.(3 6amna) Haiigure HamMmeHblliee 3HaYeHUE PYHKIUU Y=2C0SX+5X+8 Ha oTpeske {0; 3771 .
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| 2x+y=15
20.(3 6amna) Pemnre cucremMy ypaBHEHHI .
x-3y=log, 16

21.(3 6anna) PaBHOOGOYHAs Tparmeus ¢ OCHOBaHUAMU 12 ¢cM 1 24 ¢M U BBICOTOM 8 CM B MEPBHIii
pa3 BpallaeTcsi OKOJIO MEHBILEr0 OCHOBAaHUS, a BO BTOPOH — 0K0J10 Oosbiero. CpaBHUTE
00BEMBI TEN BpAIICHHUS.

2

22.(3 6ana) Haligure pemenue ypaBuenus COS2X—SiN X=C0S“ X .

YKkaxuTe KOpHH, TIPUHAJIEKAIIIE oTpesKy [0;27].

Bapmuanr 4.

Oobazamenvnasn ywacmo
IIpu BpInosiHeHuu 3aganuii 1-3 3anummTe X0/ pelIeHUs U NMOJY4YeHHbIH OTBeT.

1. (1 6amn) Haiinure kopens ypapaenus 3 > =9,
84

2. (1 6ann) Haiinure 3HaueHue BbIpaKEHUs —5,095 7

3. (1 6amn) LlapukoBas pydka crout 20 py06:eit. Kakoe HanOobIee 9ucio Takux pydek
MO>KHO OyzeT KynuTh Ha 500 py6ieil nocne nosslieHus neHs! Ha 10%?

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

4. (1 6amr) Ha pucyHke (cM. HiDKe) H300pakeH rpaduk ¢pyskuun y = f(x), onpeneneHHoil Ha
untepBane (-1; 12). Onpenenure KOIUYECTBO IENBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
GYHKIIMM  TIOJIOKUTENbHA.

5. (1 6amn) Onpenenute HauMEHbIIee M HauOombllee 3HAYCHHs (DYHKIIUU.

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

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

IIpu BeinoiHeHuy 3aganuii 8-12 ykaskuTe X0/ pelieHUs] M 3alIMLIUTE NMOJy4eHHbIil 0TBeT.

. . 5
8. (1 6amr) Halimute 3HaueHne COS a, €CIIM U3BECTHO, YTO SIN o = 13 u o & I verBepTH.

9. (1 6amn) Pemmuts ypaBHeHue Sin(X+ z)=cos(— %) .
10. (1 6amn) Pemute ypaBuenue Ig(x +3) = 2lg5.

11. (1 6amn) B tabnune ykazaHbl cpeHUE IIEHbI (B pyOJIsiX) HA HEKOTOPbIE OCHOBHBIE
MPOAYKTHI MHUTaHUs B TPEX ropoaax Poccuu (mo manubM Ha Havano 2010 roga)

‘ ‘ bearopon ‘ Spocnasib ‘ Boponex
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HaumenoBanue npoaykra
[TmennunsbIii xy1e0 (0aToH) 11 15 14
Mounoxo (1 nutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Coip (1 kr) 205 240 270
I'oBsiinHa (1 k1) 240 230 240
[Moxconneunoe macno (1 autp) 44 58 52

Omnpenenure, B KAKOM U3 3THX TOPOJOB OKAXKETCSI CaMbIM JICHIEBBIM CIIEAYIOIINI Habop
MPOJYKTOB: 3 J1 MOJIOKA, | KI TOBSAMHBI, | J1 moACOIHEYHOro Maciia. B oTBer 3anuimre
CTOMMOCTD JIAaHHOT'O Habopa MPOYKTOB B 3TOM Tropo/ie (B pyosIsix).

12. (1 6amn) B tpeyronpanke ABC AC =BC, AB =32, cosA= g . Hatigure BhIcOTY CH.

IIpu BoInoIHeHnM 3a1anuid 13 - 18 3anummTe X0/ pelieHUs1 U MOJY4YeHHbIH OTBET.

V31l p2-43
13. ( 1 6ann) Haiinure 3HaueHNE BbIpaXKEHUS 6" -6 .
14. (1 6amn) Haiigure KOpeHb ypaBHEHUS x:—:L Ix _:2 .
X+

15. (16ann) llpssMOyTONIBbHBIN MapaielenuIie]] OMcaH OKOJIO0
WIAH]IPA, PAINYC OCHOBAHHSI M BRICOTA KOTOPOTO PaBHBI 1.
Haiinure 06beM mapasuienenurea.

16. (1 6amn) Teno ABMKETCS MO MPSMOW TaK, YTO PACCTOSHHE S OT HayaJbHOU TOUYKH
W3MeHseTCs 1Mo 3akoHy S =1+ 0,5t? (M), rae t - BpeMs ABUKEHHS B CEKyHaX.
HaiinuTte ckopocTsb Tena uepes 4 ¢ mocsue Havaja JBHKEHUS.

17. (1 6amn) Pemmuts ypaBHEHHE 2cos’ x—cosx-1=0,
1+2x _ 1,2+x
> (=) :

18. (1 6amn) Permure HepaBeHcTBO 27

ﬂonwmumeﬂbmm yacmo

IIpu BoInoTHeHnu 3aganuii 19 - 22 3anummMTe X0/ pellieHUs W NMOJy4YeHHBbIH 0TBeT.

19.(3 6ayna) Haiinute HaumeHblee 3Ha4eHnEe QYHKIMU Y=6C0SX+11X+7 Ha oTpe3ke [0; 3?71 .

X+4y =16

20.3 6 P i '
(3 6amna) Pemure cuctemy ypaBHEHUI {Iog7 y =10g, (4x +4)

21 .(3 6amna) PaBHoOOYHAs Tpanenus ¢ OCHOBaHUSAMH 12 ¢M 1 28 cM U BBICOTOM 6 cM B MEPBBIN
pa3 BpalllaeTCsl OKOJIO MEHBIIIET0 OCHOBAHUS, a BO BTOPOIl — 0K0J10 Oosbiero. CpaBHUTE

IIomaiaun HOBCpXHOCTCﬁ TCJI BpalllCHUS.

2

22.(3 6amna) Haiinute Bce pemieHus ypaBHEHUS COS2X+SIN< X+cosx =0.

VKaxuTe KOPHH, TIPHHAUIEHKAIINE OTPE3KY |- ;7 |.
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OTBeTHI K IK3aMEeHAIIMOHHOM padoTe

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
| x =-1 x =-3 x =12 x =3
) 0,5 0,2 14 12
3 8 (bimakoHOB 23 terpaaun 20 TeTpaaei 22 terpaau
\ 4 TouKH 6 ToUueK 5 Touek 5 Touek
) Ynauo = 4,5; Yuaum = -3,3 Yuau6 = 3; Yaanm = -3,5 Yuau6 = 4; Yaanm = -3,2 Ynauo = 3,3; Yaaum = -3
) X x €[-2;2]V[6;7) x €(-10;-8]uU[-2;2) x e(-L2]u[4;8]

e(-6;-4]u[-2;2] v [6;8)
/ x €[-4,-2]U[2;6] x e(-7,-2]U[2;6] x €(-8;-2] x €[2;4]U[812)
3 sina:& cosa =2 sina=08 cosar=— 12
3

9 x=i£—£+2nn,nez x=(—1)“£—£+;zn,nez x=i£—£+27zn,nez X=(—l)”£—7r+7zn,ne

3 3 6 2 6 2 6
0 0,2 -7 -1 22
1 184900 ThIC. PYO. 213750 ThIC. PYO. 381 pyo. 352 pyo0.
2 6 4 12 12
3 256 243 256 216
4 4u-9 3u? 3ul 4u3
5 1 5 864 4
6 4 CeKyHIbI 2 CeKYHJIbI 1m/c 5wmlc
7 T X=0+m,neZ T Xx=0+27n;

X=——+2m,ne”Z X=—+27m,
2 2 X== 2—7r+ 2mnelZ
x:(—l)”~%+7zn,nez 3
8 X< 2 x<1 x<3
X>——
9 21 9 10 13
0 x=1,y=2 x=1;,y=0 x=7,y=1 x=0;y=4
1 1387 cm? 2247 cm® Ha 2561 cM° Ha 1927 cm?
2 0;£;7r;27r if;o O;7r;3—7[ iﬁ;iﬂ
2 2 2 2

IlIkana nepesooa 6a1106 6 ommemku no NAMUOANILHOU cUCIeMe

OrMeTKa

Yuciao 60ajuioB,
HEOO0X0MMOE I
HOHy‘IeHI/ISI OTMECTKH

«3» (YIOBJIETBOPUTEILHO) 9-16
«y (xopor1o) 17-21
«5» (OTITUYHO) 6onee 21
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Paccmotpeno Ha 3acenanumn

OK3aMeHaIMOHHBIN Ouetr Ne ... [MKJIOBOM KOMHMCCHI
00111e00pa30BaTEeIbHBIX JUCIUILTHH
no cneruanbHocTh: 19.02.05 TexHomorus OpoauIbHBIX [Ipencenarens:
MPOU3BOJICTB U BUHOAEIHNE M.1O.TynkyeBa

o AUCHMILIHE: MaTtematuka
«30 » aBrycra 2019 1.

Kypc: 1 cemectp: 2

Tekct 3amanus Bapuanrt 1

IIpenonasarens JI.B.Ilexuna
(TIo/mHCh)

TeMbl JOKIIAA0B:
MaremaTuka B HAyKC, TCXHUKC,OKOHOMUKE, I/IH(bOpMaIII/IOHHBIX TCXHOJOTHUAX U HpaKTH‘ICCKOI;'I
JACATCIIbHOCTH TCXHUKA-TCXHOJIOra.

Ounenka
TpeGoBanus K 3HAHUSIM
IK3aMeHa
OrneHka «OTJIMYHO» BBICTABISICTCS CTYACHTY, €CIM OH TIYyOOKO W TIPOYHO
YCBOUJI IPOTPAaMMHBIN MaTepHall, HCUePIBIBAIOIIIE, TOCTIEI0BATENbHO, YETKO U
JIOTUYECKH CTPOWHO €ro W3Jiaraet, yMeeT TECHO YBSI3bIBaTh TEOPHIO C
MPAKTUKOM, CBOOOJHO CIpaBisSeTCs C 3aJayaMH, BOMPOCAMU M APYTUMH
«COMIAUYUYHO)»

BUJIaMH NPUMEHEHUS 3HAHUH, MPUYEM HE 3aTPYIAHSAETCS C OTBETOM IIpU
BUJIOM3MEHEHUHU 33JaHUH, UCIOJB3YET B OTBETE MaTepuall MOHOrpaduyecKoi
JUTEpaTyphl, TMPaBUIBHO OOOCHOBBIBAET MPHUHATOE pEIICHHE, BIAJEET
Pa3HOCTOPOHHHUMM HABBIKAMU U IIPUEMAaMU BBITIIOJHEHHUS IPAKTUYECKUX 3a1a4.

OneHka «XOpoIIO» BBICTABIISETCS CTYIEHTY, €CIIM OH TBEPJO 3HAET MaTepHall,
rPaMOTHO U TO CYIIECTBY H3JIaraeT €ro, He JOIYyCKas CYyIIEeCTBEHHBIX
«xopouioy HETOYHOCTEH B OTBETE€ HA BOIPOC, NMPABWIBHO NPUMEHSAET TEOPETHYECKHE
MOJIOKEHHS TPU PEUIeHUH MPAaKTUYECKUX BOIMPOCOB U 3ajady, BIAJEeT
HE00XOIMMBIMU HaBBIKAMH UM IIPUEMAaMH UX BBITIOJIHEHHUS.

OneHka «yAOBJIETBOPUTENIBHO» BBICTABISIETCA CTYJIEHTY, €CIIM OH HMEEeT
3HAHUA TOJBKO OCHOBHOI'O MaTepHalla, HO HE YCBOWJ €ro JIeTallel, TOMyCcKaeT
HETOYHOCTH, HEIOCTATOYHO TMpaBWiIbHbIE (DOPMYIUPOBKH, HApPYyIIECHUS
JIOTUYECKON TIOCJIEN0BATENILHOCTH B M3JI0KEHMM IIPOrPaMMHOr0 MaTepuasa,
WCIBITHIBACT 3aTPYAHEHUS MIPH BBITOJHEHUH MPAKTUYECKUX padoT.

«y00871emeo
PUMENbHOY

49



«Hey00e81ems
OpUMenbHOY

OneHka «HEeyI0BIETBOPUTEIBHO) BBICTABIIAETCS CTYACHTY, KOTOPBIM HE 3HAET
3HAQUYUTEJIBHOM YacTW NPOrpPaMMHOIO Marepuana, JOIMYCKAaeT CYIIECTBEHHBIE
omMOKH, HEYBEpEeHHO, ¢  OONBLIIMMHM  3aTPYAHEHHUSIMH  BBINOJHSACT
npakTuueckue pabotel. Kak mnpaBuiio, OLIEHKA «HEYAOBJIETBOPUTEIHLHO
CTaBUTCSl CTYJCHTaM, KOTOpbIE HE MOTYT MPOJODKUTH oOyueHue Oe3
JOTIOJIHUTEIBHBIX 3aHATHI IO COOTBETCTBYIOLIEH AUCIUIUIMHE.

Koaudukarop (mpumepHblii nepeyeHb) OLEHOYHBIX CPEACTB I OlleHKU 3HAHMA, YMEHUIl U

[Tpunoxenue 1

YPOBHA C()OPMHUPOBAHHOCTH KOMIIeTEHIIUI

Ne n/n
Koo
OYEHOUHO20
cpedcmesa

Tun OYEHOUYHOo20 Kpamm}l xXapakmepucmuka oyeHo4Hoco Hpedcmaeﬂenue

cpedcmea cpedcmea OYEHOYHO20 cpedcmad 6
gonoe

1. Kontponbnast | Cpencrso IIPOBEPKHU ymenuii | Kommuiekr

pa60Ta MNPUMCHATH IIOJIYYCHHBIC 3HAHHUA JIS1 | KOHTPOJIbHBIX

pemicHusd 3aaa4 OIPCACIICHHOI'0 THIIA 3aJaHui 110
110 TCMC WJIX pa3acily BapUaHTaM

2. PasnoypoBHeB | Pasimuaror 3agauu ¥ 3a1aHus: Kommiekr

bI€ yueOHbIC a) penpOAYKTUBHOTO YPOBHS, pPa3HOYPOBHEBBIX
3a/1a4M U MIO03BOJISIIOIINE OLIEHUBATh U 3a/1a4 U 33JIaHui
3ajaHus JTUArHOCTHPOBATh 3HAHHE

¢dakTryeckoro marepuaina (0a3oBbie
MIOHSATHS, AITOPUTMBI, (DAKThI) U
YMEHHUE MPaBUIBHO UCIIOIB30BATh
CrenUaIbHbIC TEPMHUHBI U TOHSATHS,
y3HaBaHUE OOBEKTOB U3yUECHUS B
paMKax OIpeJeN€HHOro pasziesa
JMCIUTIITHHBL;

0) PEKOHCTPYKTUBHOI'O YPOBHS,
MIO3BOJISIFOIINE OIICHUBATh
JIMAarHOCTUPOBATh YMEHUS
CHHTE3UPOBATh, aHAJM3HPOBATb,
0000m1aTh (paKTUUECKHI 1
TEOPETHYECKHI MaTepuall ¢
(bopMyIUpPOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJICHUEM MTPUYHHHO-
CIIEACTBEHHEIX CBS3CHi;

B) TBOPYECKOI'O YPOBHS, TIO3BOJISIOIINE
OLICHUBATH U JIMATHOCTHPOBATH YMEHHS,
UHTErPUPOBATh 3HAHHS PA3THYHBIX
o0nacTteil, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3PEHUS

3. Joxnan, [Iponykt camoctosTenbHOl paboThl | Tembl JIOKJIAJIOB,

cooOIieHne CTyJleHTa, TPEACTaBIAIONIMA  CO00 | cOOOIIeHMI

nmyOIMyHOe BBICTYIUJICHHE o
IIPEJICTaBICHUIO MOJIyYEHHBIX
pE3yJbTaTOB PpEUIEHHs] OIpeaeIeHHON
TEMBI.

4. Tect CpencTBo KOHTpOJIA, HanpaBieHHOe Ha | DOoHN TECTOBBIX

MIPOBEPKY YPOBHS OCBOCHHUS 3a/laHui
KOHTPOJMPYEMOTO TEOPETUIECCKOTO H
MPAKTUYECKOT0 MaTepuaa mno
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JUTaKTHYECKUM eTMHUIIaM
JTUCIUIIIMHBI UM TPOPECCHOHAIBHOTO
moxayisi. Cucrema
CTaHJapTU3UPOBAHHBIX 3aJJaHU,
II03BOJISAOIIAsl aBTOMATU3UPOBATh
MpoLEeAYypY U3MEPEHHs YPOBHS 3HAHUIM
U YMEHHHA 00y4aroImuxcs

[IpakTryeckue | DTo 3amaHus, C MOMOIIBIO KOTOPHIX y | Buasl: 3amanus ans
paboThI yyalmxcs dopmupyrorcs U | IPaKTUYECKUX
(TpaKTUYECKOEe | Pa3BHBAIOTCS NpaBWIBHBIE | PabOT

3a/1aHKE) MIPaKTUYECKHE JICUCTBHUSI.

DKk3aMeH Bkirouaer B ce0s mepeueHb BONPOCOB | KOMIIOHOBKA

o Y]I

BapHAHTOB, OMJICTHI
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