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1. MACIIOPT

komiuiekTa KOC no yuyeonoi nucunmiune I1J1.01 Marematuka
1.1. O01ue moJI0KeHus

KonTponbHo-ouenounslie cpeactra (ganee -KOC) npennazHadeHsl A1 KOHTPOJIA U
OIICHKHU 00pa30BaTEIbHBIX JIOCTHKEHUN 00yYaroMXCsl, OCBOMBIINX MPOrpaMMy YIeOHOM
gucuunnuael [1J1.01 MatemaTrka

KOC Bxit04yaroT KOHTPOJIbHBIE MAaTEPHUAIIBI JJIs IPOBEACHUS TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUYHOM aTTecTal B popMe KOHTPOJIBHOM paboThl — 1 cemecTp u sk3ameHa — 2
cemMectp

KOC pa3pabotanbl B COOTBETCTBUU C: 0OpazoBarenbHol porpammoit CITO no crenuaabHOCTH
43.02.10 Typusm u nporpammoit yueOno# aucruruinast [1/].01 Maremaruka

1.2. Pe3y.]'leaTl)I 0CBOCHUA NUCHUIIJIUHBI, MOMJIC/KAIINEC MIPOBECPKE

PesyabTarhi HaumenoBanue 3jieMeHTa yMeHMi/3HAHUI
o0y4eHust

(ocBOEHHbBIE
yMeHHs,
YCBOEHHbIE
3HAHUS)

y_ 1 . BreimonHaTe apI/I(bMCTI/I‘IeCKI/IC ,HeI;'ICTBPISI Haa 9rucCiiaMu, COYCTast YCTHBIC U
IMUCbMCHHBIC IPUEMBI; HAXOUTH HpI/I6JII/I)K€HHI>IC 3HA4YCHUA BCIINYUH U
MNOTPCIIHOCTH BBIUMCIICHUH (a6COJ'IIOTHa$I n OTHOCI/ITGHBHaﬂ); CpaBHHBAThb YHCJIOBLIC
BBIPAKCHUSA.

v 2. Haxonuth 3HaueHUs KOpHs, CTENEHH, JJorapu@ma, TPUrOHOMETPUUECKUX
BBIPa)KEHUI Ha OCHOBE OIpEIeNIeHNs, UCIIONb3Ys IPU HEOOXO0AUMOCTH
UHCTPYMEHTAJIBHBIE CPENICTBA; ITOJIb30BATHCS MPHOIMIKEHHON OIIEHKON TPH
IIPAKTUYECKUX pacyeTax.

V3. BoinonHsATe npeoOpa3oBaHus BEIPAXKEHUM, IPUMEHSIST POPMYJIbL, CBA3AHHBIE CO
CBOWCTBaMHM CTeNEHeH, Jorapu(pmMoB, TPUTOHOMETPUUECKUX (PYHKIHUI.
V4 Berauciates 3Hauenue GpyHKIMH 110 3aJaHHOMY 3HAYEHUIO apryMeHTa Ipu

pa3anyYHbIX criocobax 3aganus GyHKuuu. CTpouTh rpaduKu U3y4YEeHHBIX (YHKIIHA,
WJUTFOCTPUPOBATH 110 TpadUKy CBOMCTBA SJIEMEHTAPHBIX (PYHKIUH.

Vs. HaxoauThk npon3BoAHbIE 3JIEMEHTAPHBIX (QYHKIIH.

VY 6. Hcnonp30BaTh MPOU3BOIHYIO JUISl U3YyUEHHS] CBOMCTB (DYHKIIUH M MTOCTPOCHUS
rpauKoB.

vy [TpuMeHsTh MPOU3BOIHYIO /ISl MPOBEACHUS IPUOIMKEHHBIX BBIUUCICHHUM, pelaTh
3aJ]auu MPUKJIAJHOTO XapaKTepa Ha HaXOKJeHHEe HauOOJbIEero 1 HAUMEHBIIIETO
3HAYEHUSI.

V8. BoruncnsaTe B npocTednx ciyyasx miomaan 1 00beMbl ¢ UCIIOIb30BaHUEM
OINPEAEICHHOr0 HHTErpaa.

VA Pemats panmonaneHble, HOKa3aTeNlbHbIE, JOTapU(PMUUECKHUE, TPUTOHOMETPUYECKUE

YpaBHCHU:, CBOAAIIUCCA K JIMHEHHBIM U KBaJApaTHBIM, a TAKKXC aHAJIOTUYHBIC
HCPAaBCHCTBA N CUCTCMBI.

VY 10. Pemate npocreiiimme KOMOMHATOPHBIE 331a4l METOJJOM Tiepedopa, a Takxke ¢
MCIIOJIb30BAHNEM M3BECTHBIX (hOPMYIL.

YV I11. Pacno3naBaTh Ha uepTexax U MOJIESIX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMepHbIE 0OBEKTHI C MX ONUCAHUIMU, H300pKEHUSIMHU.

V12 OnuceBaTh B3aNMHOE PACIIOI0KEHHE MPSAMBIX U INIOCKOCTEN B TPOCTPAHCTBE.

V 13. N300pakaTb OCHOBHbIE MHOTOT'PAaHHUKH U KPYIJIbIE TEJa; BBIMOIHATH YEPTEXKH IO
ycsioBUsAM 3a7a4. CTpOUTh NpocTeiiine ceueHus: Ky0a, IpU3Mbl, TUPAMHU/IBI

Vv 14. PemaTe niaHumeTpruyeckue 1 NpoCTENIINE CTEPEOMETPUUYECKUE 3aaUl Ha




HaXO0KJICHUE TeOMETPUYECKUX BEJIMYMH (JUTHH, YTIIOB, IUIOIIAAEH, 00bEMOB)..

31.

3HaueHHe MaTeMaTU4YEeCKON HaYKH JIJIsl peIlieHUs 3a7a4, BOSHUKAIOIINX B TEOPUH U
MIPaKTUKE; MIUPOTY U B TO K€ BPEMs OTPAaHUYCHHOCTh MPUMECHCHHS
MaTEeMaTUYECKUX METOOB K aHAIM3Y U UCCIIECOBAHUIO MPOIECCOB U SIBJICHUH B
IPUPOJIE ¥ OOIIECTBE.

32.

3HaveHHE MPAKTUKN U BOIIPOCOB, BOZHUKAOIINUX B CAMON MaTeMaTUKE JJIs
(GbOpMUPOBAHUS U PA3BUTHS MATEMAaTUICCKOW HAYKH; UCTOPHIO PA3BUTHS TIOHSATHUS
YHUCila, CO31aHUsA MaTEeMaTUYECKOr0 aHaIn3a, BOSHUKHOBEHUS U Pa3BUTUSA
T€OMETPUH.

33.

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

34.

BeposTHOCTHBIN XapakTep pa3iINdHbIX IPOLECCOB OKPYKAIOLIET0 MUPA.

35

OcHOBHBIE MaTEeMaTHYECKUE TEPMUHBI U MIOHATHSA, POPMYIIBI aIreOpsl U
TEOMETPHH.

36.

Onpenenenus AeCTBUTENHLHOTO YHUCIA, ADCOMIOTHONW M OTHOCUTEIIHLHON
MOTPENIHOCTH MPUOIMKEHUN; TPAKTHUECKHUE TPUEMbI BBIYMCIICHUH C
PUOJIVKEHHBIMY JTAHHBIMHU.

37.

OnpeneneHus KOpHS HaTypajIbHOW CTEIIEHHU U3 YMCJIa U CBOMCTBA KOPHSI, CTEIIEHU C
palMOHAIBHBIMU IIOKA3aTEISIMU U €€ CBOMCTBA, CTENIEHU C IEUCTBUTEIIbHBIMU
HOKa3aTessIMM U ee CBOMCTBA, Jjorapudma ymcia, CBoiicTa Jjorapu@moB, OCHOBHOE
JOTaprupMHIECKOE TOKIECTBO, ACCATHUHBIC U HATYpPAJIbHBIC JIOTapU(MBIL.

38.

OCHOBHBIE TTOHATHUSI CTCPCOMCTPUHU, AKCHOMBI CTCPCOMETPHH U CIICACTBUA U3 HUX,
B3aMMHOE PACIOJIOXKEHHUE NPSAMBIX, IPSIMOM U IUIOCKOCTH, IBYX INIOCKOCTEH B
IIPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPAIIIEIBHOCTH NPSIMOH U IJIOCKOCTH,
HapajiesIbHOCTH JIBYX IUIOCKOCTEH, CBOWCTBA MapauleIbHOI0 MPOEKTUPOBAHUS U
UX IPUMEHEHHE U1 N300paxeHUs] PUTYp B CTEPEOMETPUH, IIOHATUE YIIIa MEXY
OPSAMBIMHU, YTJIa MEXKAY NPSAMON U IJIOCKOCTBIO, OCHOBHBIE TEOPEMBI O
NEPIEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TIOHATHUE IBYTPAHHOIO yIJIa, YIJIa
MEXy IUIOCKOCTSIMU, TOHATHE IMHEWHOTO yIJ1a, MPU3HAK MEePIEeHAUKYIIPHOCTH
JIBYX INIOCKOCTEH.

309.

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

3 10.

Ornpenenenust BEKTOpa, IEHCTBUIM HAaJl BEKTOpaMH, CBOMCTBA JEHCTBHI Hall
BEKTOpPaMHU, MOHATHE TPAMOYTOJIbHON IEKapTOBOM CUCTEMBI KOOPJMHAT Ha
IJIOCKOCTH U B IPOCTPAHCTBE, MTPAaBUIIA IEUCTBUM HaJl BEKTOPAMHU, 33 JaHHBIMHU
KOOpJAUHATaMH, (POPMYIIBI JJI1 BBIYUCIICHUS JUIMHBI BEKTOPA, YIJIa MEXIY
BEKTOPaMU, PACCTOSIHUS MEKY ABYMsI TOUYKAMU.

311.

Omnpenenenue paaunasa, Gopmyssl IepeBoJa rpajyCHON MEpHI yIiia B paldaHHYIO U
o0paTHo, oIpe/iesieHUe CHHYCa, KOCUHYCa, TAHI€HCa U KOTAHT'€HCa yrila, OCHOBHbBIE
(GbopMYyJIbl TPUTOHOMETPHH, MTOHSITHS OOPAaTHBIX TPUTOHOMETPUYECKUX (DYHKIUH.

312

. Onpenenenue YucIoBOM PyHKIIMU, CTOCOOBI 3ajaHusl, TPOCTEHIINE
npeoOpa3oBanus rpagukoB GyHKIMN, CBOHCTBA (PyHKIMH, 0OOpaTHON (yHKLINH, €€
rpaduk, cI0oxkHON QyHKIMH, apu(METHUIECKUE Onepanuy HaJ ) YHKIHSIMH,
CBOWCTBA U rpadMKu MOKA3aTEIbHOM, Jorapu(pMuieckoil u cTeneHHol GyHKINH,
CBOICTBa U IrpaUKN TPUTOHOMETPUUECKHUX (DYHKIMH, CBOWCTBA U TpapuKu
00paTHBIX TPUTOHOMETPHUECKUX () YHKIIMH.

313.

OrnpeneneHne MHOTOTPaHHUKA, €0 IIOBEPXHOCTH, ITOHATHE TPAaBUIIBHOTO
MHOT'OI'PAHHMKA, ONPEEICHUE IIPU3MBI, ITapajuIeIeuIIe1a, BUIBI IPU3M,
ONpeIeTIeHUE TUPaMUbl, TPABUIBHON MMPAMHUJIBI, YCEYEHHON TUPAMUIBIL.

3 14.

Ornpezenenue Tena BpallleHUsl U MOBEPXHOCTH BPAILIEHUSI, ONIPEeIEIICHUS LUIUHIPA,
KOHYca, 111apa, chepbl, CBOIICTBA FT€OMETPHUECKHX TeJl.




3 15.

Omnpenenenue NoCIeI0BATENBHOCTH, ONPECTICHHE Ipeieria MOoCIe0BaTeIbHOCTH,
oIpeieIeHne HENTPEPhIBHOCTU (DYHKIIMU B TOUKE, CBOWCTBA HEMIPEPBIBHBIX
byHKUIUH, onpeaeeHre TPOU3BOTHOMN, €€ TEOMETPUUYECKUA U (PU3UIECKUI CMBICT,
npaBuia u popmyisl qudGepeHnrpoBanus PyHKIIUH, ONPEIETICHIE BTOPOI
IPOM3BOIHOM, OOIIYI0 CXeMY MOCTPOEHUS rpauKoB GYHKIUH C TOMOIIBIO
IIPOM3BOJIHOM, OIIpeesIeHNe 1epBOOOPA3HOM, ONpeieieHne HEONpeAEIEHHOTO
MHTETpajia u ero CBOMCTBA, (POPMYIIbI HHTETPUPOBAHUS, CITOCOOBI BHIYMCICHUS
HEOIpeeIEHHOI0 MHTErpalla, ONpeeIeHUEe ONPEIelIEeHHOr0 HHTErpaa, ero
FEOMETPUUECKUN CMBICI M CBOMCTBA, CIIOCOOBI BBIYMCIICHUS TUIOIIael
KPUBOJMHENHBIX Tpaleluii ¢ HOMOIBIO OIIPEICIEHHOI0 HHTErpaa.

3 16.

[TousTus 00BbEMA reOMETPUIECKOTO TeNa, (POPMYIIBI TSl BHIYUCICHUS 00BEMOB
reOMETPUYECKUX TeJl, IUIOLAa IIOBEPXHOCTH F€OMETPUYECKOT0 Tena, GOpPMYIIbl
JUISL BBIYUCIICHHSI 00bEeMOB, (POPMYIIBI IS BEIYMCIICHUS TUIOIAIeH TTOBEPXHOCTEH
F€OMETPUYECKUX TEJL.

317.

Omnpenenenue BEPOSTHOCTH, ONPEIeIICHUE CITy4aifHOW BETMYMHBI U €€ (PyHKIUH
pacnpeieneHus, ONpeaeIeHUs] CyMMBI COOBITHH, TPOU3BECHUS COOBITHI, YCIOBHOM
BEPOSTHOCTH, (POPMYITUPOBKH U (DOPMYITBI TEOPEM CIIOKECHHUS U YMHOKCHHS
BEPOSTHOCTEH, MAaTEMAaTHYECKOTO OXKUIAHUS U TUCTIEPCUH, TUCKPETHON CITydaiHOM
BEJINYMHBI M 3aKOHA €€ Paclpe/IeIICHHUS.

3 18.

Crioco0sbI pemeHuit crnocoObl peleHnid UpPauoOHaIbHBIX YPAaBHEHUN 1 HEPABEHCTB,
CHOCOOBI PELICHUs CUCTEM JIMHEHHBIX YPaBHEHUH C JBYMSI HEM3BECTHBIMHU, CIIOCOObI
pelIeH s MPOCTEHIINX TTOKA3aTeNbHBIX U JIOTapu(MHUUECKUX YPaBHEHUH, CITOCOOBI
pelLIeHHs TOKa3aTeIbHbIX U JIOTapU(hMUIECKUX HEPABEHCTB, CIIOCOObI peIIeHUS
IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH, CIOCOOBI PEILIEHUs TPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB, METOJ, MHTEPBAJIOB PEIIEHUS PallMOHAJIBHBIX
HEPABEHCTB.

OK 1

[ToHuMaTh CYIIHOCTh M COLMANBHYIO 3HAUUMOCTH CBOEH Oynymiei npodeccunt, IposBIsTh K
HEl yCTOMYMBBIA HHTEPEC.

OK 2

OpraHn3oBbIBaTh COOCTBEHHYIO JEATEIBLHOCTh, BBIOMPATh THIIOBBIE METOABI M CIIOCOOBI
BBINOJIHEHHUS TPO(eCcCHOHATIBHBIX 33134, OLIEHMBATh MX () ()EKTUBHOCTD U KaUECTBO.

OK 3

HpHHHMaTL peuiceHusa B CTAaHAAPTHBIX MW HECTAHAAPTHBIX CHUTyallUAX MW HECTH 34 HUX
OTBECTCTBCHHOCTD.

OK 4

OcCynIecTBIISATh IOUCK W WCIIOJIb30BaHHE WH(POPMAIIUH, HEOOXO0IUMON AJist 3PPEKTUBHOTO
BBITIOJIHEHHS TPO(ECCHOHATBHBIX 33/1a4, MPO(ECCHOHAIFHOTO U IMYHOCTHOTO Pa3BUTHSL.

OK 5

Hcnonps3oBaTh WHGOPMAIIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B TPOGECCHOHAIBHOM
JEeATENLHOCTH.

OK 6

PaGoTath B KOJIIEKTHBE U KOMaHE, YPPEKTHBHO OOIIATHCS C KOJIJIETaMH, PYKOBOJICTBOM,
MOTPEOUTEISIMHL.

OK 7

Bpate Ha ce0s OTBETCTBEHHOCTH 3a pa0dOTy WICHOB KOMAaH[bI (ITOJYMHEHHBIX), PE3yJIbTaT
BBIIIOJIHEHUS 3aJaHUH.

OK 8

CaMOCTOSITEIIEHO ONpeAC/IATh 3aavyun HpO(l)eCCI/IOHaJ'H)HOFO U JIMYHOCTHOT'O pPa3sBUTHUA,
3aHUMAaTbCA CaMOO6p330BaHI/IeM, OCO3HAHHO INIAHUPOBATH ITOBBIIICHUC KBaJ'II/I(l)PIKaLII/II/I.

OK9

OpueHTHpOBaTbCS B YCIOBHUSAX YacTOW CMEHBI TEXHOJIOTHH B NpodhecCHOHAIbHOM
JIeSITeNIbHOCTH.

1.2.

Pacnpenesienue onieHMBAHUSA Pe3yJbTATOB 00yUeHMsI 10 BUIaM KOHTPOJIsI

Kox m nHamMeHOBaHHe 3JjieMEHTA YMEHUH WJIH

Bunanl arrecranun

N . IIpomexyrounas
3HAHHUU Texymui KOHTPOIIb
aTTecTanus
Ymenue
VY 1 Bomonsate apupmernyeckue AHCTBHS Hal | PpOHTAIBHBIN OMpPOC; | KOHTPOJIbHAS
YUCJIaMH, COYETasl YCTHhIE U TMCbMEHHBIE TPUEMBI; | MHIUBHIYAIbHBIN pabora,
HAXOJUTh TNPUOIMKEHHbIE 3HAUEHUs] BEJIMYMH U | OINpOC. JK3aMEH




MOTPEIIHOCTH  BBIUUCIHEHUN  (abcomotHass U | [IpakTudeckas
OTHOCHUTEJIbHASA); CpaBHUBATH YHUCJIOBBIC | paboTa
BBIPAKECHHUS. Kontpous
OK 1,2,34,5,6,7,8 CaMOCTOSITEIbHON
paboThI 1O TeMaM
@poHTaIBHBIN ONIPOC; | KOHTPOJIbHAS
Y 2 HaxomuTh 3HAYeHUS KOPHS, CTEINEHH, o
N VH]IMBUTYaJIbHBIN paborta,
norapudma, TPUTOHOMETPUUYECKUX BBIPAKEHUIN Ha
ornpoc. 3K3aMEH
OCHOBE olpezeneHus, UCIIOJIB3YS npu
[IpakTnueckas
HEOOXOJUMOCTH HMHCTPYMEHTAJIbHBIE CpPEICTBA; aGoTa
MOJIb30BATbC  NMPUOMIDKEHHONW  OLEHKOW  TpHU p
Kontpous
MIPAaKTUYECKUX PacyeTax. CAMOCTOSTEILHOMN
OK 1,2,3 4,5,6,7,8
paboThI 1O TeMaM
@poHTaIBHBIN ONIPOC; | KOHTPOJIbHAS
WHIUBUIYaTbHBIN pabora,
Y 3 BrommonHATe npeoOpa3oBaHMs BbIPAXKEHH, | OIpocC. 3K3aMEH
npuMeHsisi GopMyIbl, CBsI3aHHBIE CO cBoiicTBamu | IIpakTudeckas
CTerneHe, JjorapudMoB, TPUTOHOMETPUYECKUX | paboTa
(GyHKIMIA. Kontpois
0K 1,2,34,5,8 CaMOCTOSITEILHOMN
paboThI IO TEMam
@pOHTAIBHBIN ONPOC; | KOHTPOJIbHAS
VHUBUTyaJIbHBIN abota
VY 4 BblunciaTh 3Hau€HHE PYHKIMU 1O 33JJaHHOMY FHBHILY p ’
ornpoc. 9K3aMeH
3HAYEHUIO apryMeHTa NpH Pa3IUYHBIX CIocodax
IIpakTrueckas
3ananus QyHKIUU. CTpOUTHh TpapuKyd U3YHIEHHBIX aGoTa
GbyHKIMH, WIDTIOCTPUPOBATh MO IpaduKy CBONCTBA p
AIIEMEHTAPHBIX (QYHKINH.
KonTpoub
OK 1,234 P "
CaMOCTOATENIbHON
paboThI IO TEMaM
@pOHTANBHBIN ONPOC; | KOHTPOJIbHAS
VHIMBUTYaJTbHBIN pabora,
orpoc. 9K3aMEH
Y 5 Haxomuth mpou3BoJHbIE 3yeMeHTapHbIX | [IpakTnueckas
G yHKITHIA. pabora
OK 1,2,34 KonTpob
CaMOCTOATENIbHOMN
paboThI IO TEMam
Y 6 Hcnonb3oBaTh NpOU3BOJAHYIO A U3ydeHHUs | poHTaIbHBIN ONPOC; | KOHTPOJIbHAS
CBOMCTB (PYHKIIMIA U TOCTPOEHUS TPadUKOB. WHJIUBUTyaJIbHBIN paborta,
OK 1,2,34 ompoc. IK3aMeH
IIpaxTrueckas
paborta
KoHnTpoas
CaMOCTOATEIBHON
paboThI IO TeMaM
Y 7 IlpuMeHATh NPOU3BOAHYIO sl NpoBeacHUs | OPPOHTANBHBIN ONPOC; | KOHTPOIbHAS
NpUOIKEHHBIX  BBIYMCICHUH, peath 3a7aud | MHIUBUAYAIbHBIN pabora,
NPUKIAJHOTO  XapakTepa Ha  HAXOXJAEHHE | OIpoc. JK3aMeH

HanOOJIBIIEr0 1 HAUMEHBIIIETO 3HAUCHUS.

[IpakTrueckas




OK 1,2,34

pabora
KonTposb
CaMOCTOATEIIbHOMN
paboThI [0 TeMaM

VY 8 Bbluuciarh B NpoCTEHIINX CIIydasx IIOLIaan N . | KOHTpOJIbHAsA
U 00BeMBl C HCIOIB30BAHUEM OIPEAEICHHOIO (DPOHTaHBHBHlongC’ pabora,

WHIUBUAYAJIbHBIN
UHTErpaa. onpoc. JK3aMEH
OK 1,2,3,5,6,7,8

[IpakTnueckas

paborta
Y 9 Pemare pauuoHanbHble, [OKa3aTelbHble, | DPOHTANIBHBIN ONPOC; | KOHTPOJIbHAS
norapudmuyeckue, TPUTOHOMETPUYECKUE | UHIUBUAYaIbHBIN pabora,
YpaBHEHHUs, CBOJAIIMECS K  JIMHEHHBIM U | OIpOC. JK3aMEH
KBaJPaTHBIM, a TAKXKE aHAJIOTMYHbIE HepaBeHCTBA U | [IpakTnueckas
CUCTEMBI. paborta
OK 1,2,3 4 KonTposb

CaMOCTOATEIBHON

paboThI IO TeMaM
V¥ 10 Pemars npocreiiiirie KOMOMHATOPHBIE 33a41 KOHTpPOJIbHAA
METOJIOM Tepedopa, a Takke ¢ HCIoJb3oBaHWeM | DpoHTaNBHBIN ONpoc; | pabora,
M3BECTHBIX (hOPMYIL. VHUBUTyaJIbHBIN 3K3aMEH

orpoc.
OK 1,234 [IpakTuueckas

paborta

KonTposb

CaMOCTOATEIBHON

paboTHI IO TeMaM
YV 11 Pacnos3naBath Ha uyeprexkax U Mojensax | OpoHTANbHBIN ONPOC; | KOHTPOJIbHAS
POCTPAHCTBEHHBIE (hopMmbI; COOTHOCUTH | MHIUBUAYAIbHbBIN pabora,
TpeXMepHble OOBEKTBI € HX  ONHMCAHUIMH, | ONPOC. JK3aMEH
N300paXKeHUSIMHU. [IpakTnueckas
OK 1,234 pabota

@pOHTAIBHBIN ONPOC; | KOHTPOJIbHAS
Y 12 OnwucelBaTh B3aUMHOE PaCHOJIOKEHUE MHAUBHYAILHBIN pabora,
MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE. onpoc. saMent

IIpaxTrueckas

paborta
VY 13 H3o0paxkaTh OCHOBHbIE MHOTOTPaHHUKHU U KOHTPOJIbHAS
KpyTJble Teja; BBIIOJHATh YEPTEkKH 1Mo ycioBusM | OpoHTanbHBIN onpoc; | padbora,
3agad. CTpouTh mpocTeilmme ceyeHus KyOa, | MHAWBUAYaJIbHBINA 9K3aMEH
MPU3MBI, TUPAMHU/IBI orpoc.
OK 1,2,34 [IpakTrueckas

paborta

KoHnTpoas

CaMOCTOATEIbHON

paboTHI 1O TeMaM
V1 4 Pemare nnaHumerpudeckue u npocreimue | @poHTanbHbIN ONPOC; | KOHTPOJIbHAS
CTEPEOMETPUYECKHE 33Ja4d HAa  HAXO0XKACHHE | MHIUBUYAIbHBIN pabora,
TeOMETPUYECKUX  BEIMYMH  (JUIMH,  YIJIOB, | OMNpOC. JK3aMEH




iomaaen, o0obeMoB IIpaxTueckas
OK 1,234 paborta
Kontpous
CaMOCTOSITENIbHOM
paboThI 1O TeMaM
3Hanue
3 13 HaueHne MaTeMaTUUYECKON HAyKH TS @pPOHTAIBHBIN ONIPOC; | KOHTPOJIbHAS
pelLeHMs 3a1a4, BOSHUKAIOLUX B TEOPUU U VH/IMBUYaJIbHBINA paborta,
IIPAKTHKE; IIUPOTY U B TO K€ BPEMSI orpoc. 9K3aMEH
OrPaHUYEHHOCTh IPUMEHEHUSI MATEMaTUYECKUX [IpakTuyeckas
METO/IOB K aHaJIM3y U MCCIEIOBAHUIO MTPOIIECCOB U | paboTa
SBJICHUH B IPUPOJE U OOLIECTBE.
3 2 3Ha4yeHue PaKTUKU U BOIIPOCOB, @pPOHTAIBHBIN ONIPOC; | KOHTPOJIbHAS
BO3HHKAIOIIMX B CAMON MaTeMaTHUKe JUis VH/IMBUYaJIbHBINA paborta,
(dbopMHpOBaHUS U PA3BUTHS MaTEMAaTUIECKOM orpoc. 9K3aMEH
HAaYK{; UICTOPUIO PA3BUTHUS OHATHS YHUCIIA, [IpakTruyeckas
CO3/aHMSI MaTEMaTHYECKOI0 aHAIIN3a, pabota
BO3HUKHOBEHUS M Pa3BUTHUS T€OMETPHH.
3 3 YHuBepcalbHbIi XapakTep 3aKOHOB JIOTUKU @DpoHTaNBHBINA ONPOC; | KOHTPOJIbHAS
MaTeMaTUYECKUX PaCCyKICHHUM, UX TPUMEHUMOCTD | HHIUBUAYAIbHbBIN pabora,
BO BCEX 00J1aCTAX YEJIOBEUECKON JESITEIbHOCTH. orpoc. 9K3aMeH
[IpakTrueckas
pabora
3 4 BepoATHOCTHBIN XapaKkTep pa3iIMyHbIX @DpoHTANBHBIN ONPOC; | KOHTPOJIbHAS
IIPOLIECCOB OKPY’KAIOILIET0 MUPA. VHAMBU1yaJIbHBIN pabora,
orpoc. 9K3aMeH
[IpakTnueckas
pabora
3 5 OCHOBHBIE MATEMAaTUYECKUE TEPMUHBI U @pOoHTANIBHBIN ONIPOC; | KOHTPOJIbHAsS
MOHSATHSL, (POPMYIIBI AIr€OpBl U TEOMETPUH. VH]IMBUTYaJIbHBIN pabora,
orpoc. 9K3aMEH
[IpakTnueckas
pabora
3 6 Onpenenenus AEMCTBUTEIBLHOTO YUCIA, @pOoHTANIBHBIN ONPOC; | KOHTPOJIbHAsS
a0COTIOTHON U OTHOCUTEIBbHOW MOTPEIIHOCTH VH]IMBUTYaJIbHBIN pabora,
NpUOJIMKEHUH; TPAKTHUECKUE TPHEMBI oIpoc. 9K3aMEH
BBIUMCJIEHUH ¢ MPUOIMKEHHBIMH TaHHBIMH. [IpakTnueckas
pabora
3 7 OnpenenieHust KOpHsI HATYPaJIbHOU CTETICHU U3 KOHTPOJIbHAS
4KCila U CBOMCTBA KOPHS, CTENIEHH C ®poHTaNbHEI onpoc; | padora,
paloHaIbHBIMU MIOKA3aTeNIIMU U €€ CBONCTBA, WHIUBUAYaIbHBIN JK3aMeH
CTENEHHU C ACHCTBUTEIbHBIMU [TOKA3ATESIMU U €€ orpoc.
CBOMCTBA, jorapudma 9ucia, CBOUCTBA [TpakTnueckas
J0rapu(pmMoB, OCHOBHOE JIOTapUPMHUECKOE pabota
TOKJIECTBO, AECSITUYHBIE U HATYpaJIbHbIE
J0rapupMBbl.
3 8 OCHOBHbIE MTOHATHUSI CTEPEOMETPHH, AKCHOMBI @pOHTAIBHBIN ONPOC; | KOHTPOJIbHAS
CTEPEOMETPUU U CIEACTBHSI U3 HUX, B3AUMHOE VHIMBUAYAJIbHBII paborta,




PacIoIOKEHUE MPSIMBIX, IPSIMOM U MIIOCKOCTH,
JIBYX INTIOCKOCTEN B IPOCTPAHCTBE, OCHOBHBIE
TEOPEMBI O MAPAIIIEIBHOCTH NPSAMOM U IJIOCKOCTH,
MapaJyIeIbHOCTH JIBYX IUIOCKOCTEN, CBOMCTBA
[apauIeIbHOTO IPOEKTUPOBAHUS U UX
pUMEHEHHUe I u300pakenus puryp B
CTEPEOMETPUH, IIOHATHUE YIJIa MEXY NPSIMBIMH,
yrila MeXay NpsIMOM U IUNIOCKOCTBEO, OCHOBHBIE
TEOPEMBI O MEPIEHAUKYIIPHOCTH NPAMOI U
IJIOCKOCTH, MIOHATHE JBYTPAHHOIO yTIJla, yria
MEXy INIOCKOCTAMHU, IOHATHE JIMHEWHOTO YIIa,
MIPU3HAK NEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTEM.

orpoc.
[IpakTrueckas
paborta

9K3aMCH

3 9 Onpenenenus U GOpMYJIIbI YUCITA @OpOoHTANTBHBIN ONPOC; | KOHTPOJIbHAS
NepPEeCcTaHOBOK, pa3MEIIeHHM, coueTaHui, GopMyiny | MHIUBUAYAIbHbBIN pabora,
6unoma HrrotoHa. ompoc. AK3aMEH
[IpakTuueckas
paborta
3 10 Onpenenenus BEKTOpa, ISHCTBUN HAJl KOHTPOJIbHAS
BEKTOPaMH, CBOICTBA JEHCTBUI HAJl BEKTOPAMU, ®poHTaNBHEIM onpoc; | paboTa,
MOHATUE IPSIMOYIOJIBHOM JEKapTOBOW CHCTEMBI VHMBUTyaJIbHBIN JK3aMeH
KOOPJMHAT Ha TUIOCKOCTH U B MIPOCTPAHCTBE, orpoc.
IIpaBUJja IEUCTBUM HaJ BEKTOPAMHM, 3aJaHHBIMU [IpaxTueckas
KoopauHaTaMu, (POPMYIIbI 1711 BRIYUCIICHUS JUIUHBI | paboTa
BEKTOPA, yIiia MEXAY BEKTOPaMH, pacCTOSHUS
MEXJ1y IByMsI TOUKAMHU.
3 11 Omnpenenenue paauana, GopMyIibl mepeBoia @poHTaIBHBIN ONIPOC; | KOHTPOJIbHAS
rpayCHOI Mephl yIia B paJuaHHyto U o0paTHoO, VHAMBU1yaJIbHBIN pabora,
orpezieNieHue CUHYca, KOCUHYCa, TaHTeHCa U orpoc. JK3aMeH
KOTaHI'€HCa yIJla, OCHOBHBIE (POPMYIIbI [IpakTuueckas
TPUTOHOMETPUH, TIOHATHUS OOPATHBIX pabora
TPUTOHOMETPUUECKUX (PYHKIIMH.
3 12 Omnpenenenuie YUCIOBOM (PYHKIINU, CTIOCOOBI KOHTPOJIbHAS
3a/IaHus, MPOCTEHIIINE MpeoOpa3oBaHus rpaPuKoOB pabora,
¢byHKkuuH, cBoiicTBa GyHKIIMU, 0OpaTHOM QyHKIUH, | DpoHTANBHBIN OMPOC; | IK3aMEH
ee rpaduk, ClI0)KHON (QYHKIMH, apuPMETUUECKUE | UHIUBUAYAIbHBIN
orepanuu HaJ QYHKIUSAMH, CBOMCTBA U rpauKku oIpoc.
MOKa3aTeIbHOU, JTOTapu(PMUUECKON U CTENIEHHOMN [IpakTnueckas
¢byHKLMH, CBOICTBA U rpaduKH pabora
TPUTOHOMETPUUECKUX (PYHKIIMM, CBOICTBA U
rpaduku 0OpaTHBIX TPUTOHOMETPUUYECKUX
(G YHKITHI.
3 130npenenenne MHOrOrpaHHUKa, €r0 @pOoHTANIBHBIN ONIPOC; | KOHTPOJIbHAs
MOBEPXHOCTH, MIOHATHE MPABUILHOTO WHIUBUAYaIbHBIN pabora,
MHOTOTpaHHMKA, OIIPEJIEIICHUE TPU3MBI, orpoc. JK3aMeEH
napajuiesienumnes1a, BUAbl Ipu3M, OnpeaesieHre [IpakTuyeckas
MIMPAMHU/IbI, TPAaBUIIBHON MMpPaMUbl, YCEUEHHON pabota
UPAMHU/IBI.
3 140npenenenue Tena BpallleHUs U MOBEPXHOCTH | DpOHTaNbHBIN ONPOC; | KOHTPOJIbHAS
BpallleHus, ONpeIeTeHUs IUINHAPA, KOHYCa, 1apa, | WHAUBUAYAIbHbBIN pabora,
cdepsl, CBOWCTBA T€OMETPUUYECKUX TEN. orpoc. 9K3aMEH

IIpakTryeckas




pabora

3 15 Omnpenenenue nocie 0BaTeIbHOCTH, KOHTPOJIbHAS
orpeziesieHue mpejeria nocae10BaTeIbHOCTH, pabora,
OTpeieIeHne HEeMTPEPHIBHOCTU (PYHKIIUU B TOUKE, IK3aMeH
CBOICTBa HEMPEPbIBHBIX (YHKIIUIL, ONIpeIeIeHre
IPOM3BOJIHOM, €€ TEOMETPHUECKUI U (PU3NIECKUN
CMBICII, TIpaBujIa U GOPMYIIbI I[EI(l)(b@p@HHI/IpO?&HHH DpoHTATBHBL ONpOC:
byHKIMH, onpeaeTIeHre BTOPO MPOU3BOIHOM, Nl

. WHWBUTyaTbHbIH
001IIyI0 CXeMY MOCTPOCHHS TpadhUKOB QYHKIIUN C onpoc
MTOMOLIBIO HpOuI/ISBOI[HOf/'I, ompeieneHue HpaKTﬁquKaH
nepBOOOpa3HON, OnpeeieHne HeonpeaenIEHHOTO 6
MHTETpaja u ero CBOMCTBa, (POPMYIIBI pabota
MHTETPUPOBAHUS, CIIOCOOBI BBIYMCIICHUS
HEOIpeaeIEHHOr0 HHTErpalia, OnpeaeIeHue
OTIpeIeIEHHOT0 UHTErpaa, ero reoMeTpuYeCcKuit
CMBICJI M CBOMCTBA, CIIOCOOBI BEIYUCIICHHSI
TIoIIaiel KPUBOJIMHEHHBIX TPANEIHi ¢ TOMOIIBIO
OTIpPEIeIICHHOTO HHTErpaIa.
3 16 IlonsaTus 06bEMa reoOMeTpUIECKOTO TENA, @OpOoHTANIBHBIN ONPOC; | KOHTPOJIbHAS
(OpMyITBI U BEIYUCIIEHUSI 00BEMOB VH/IMBUIYaJIbHBINA paborta,
TEOMETPUUECKUX TeJl, IUIOMIAAN IOBEPXHOCTH orpoc. JK3aMeH
TeOMETPUYECKOTO Tea, GopMyIbl i Berancienus | [Ipakruyeckas
00BeMOB, (pOpPMYIIBI AJIs1 BEIYMCICHHUS TLTOMIAACH paboTta
TIOBEPXHOCTEH r€OMETPUIECKUX TEJ.
3 17 Onpenenenrie BEpOSITHOCTH, OIPEEIEHNE @poHTaAJIBHBIN 0NPOC; | KOHTPOJIbHAs
CIIy4aifHOM BEIMYUHBI U €€ PyHKIUU WHIMBUIYalbHBIHI paborta,
pacrpenenenusi, onpeaeeHust CyMMbI COOBITHH, orpoc. 9K3aMeH
MIPOU3BEICHUS COOBITHIA, YCIOBHOM BeposTHOCcTH, | [IpakTuyeckas
bopMyITUPOBKH ¥ (POPMYITBI TEOPEM CIIOKEHUS U paborta
YMHO>KEHUS BEPOSITHOCTEH.
3 18 CriocoObl petieHnit crocoObl pemeHni KOHTPOJIbHAS
UppalMOHATILHBIX YPaBHEHUI U HEPABEHCTB, pabora,
CIOCOOBI PELICHHS] CUCTEM JIMHEWHBIX YPaBHEHUH C JK3aMeH

JIByMsI HEMU3BECTHBIMHU, CIIOCOOBI PEIIEHUS
MPOCTEHIINX MOKA3aTENbHBIX U JIOTAPUPMUIECKIX
YpaBHEHMI, CIIOCOOBI PEIIeHNUs TOKA3aTeNbHbIX U
norapu(MUUECKIUX HEPABEHCTB, CIIOCOOBI PEIICHMS
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH,
CIOCOOBI PELIeHUS MPOCTEUIIINX
TPUTOHOMETPUUECKUX HEPABEHCTB, METO
VMHTEPBAJIOB PEIICHUSI pallMOHATIbHBIX HEPABEHCTB.

OpOHTAIBHBIN OIIPOC;
VHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabora
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1.4.PacnipenesieHue TUIIOB OLIEHOYHBIX CPEACTB IO 3JIeMEHTAM 3HAHNH M YMEHHH TeKyllero KOHTPOJIsi

Coaepxxanue  y4yeOHOro THun KOHTPOJILHOIO 3a1aHUS
MaTepHaJa 1o nporpamMmme
Y Yy YIY| 3| 3|3]|3]|3 3131313133333
1)1 1(1|1}2|3]|4]5 10]1)1)1)1)11)1|1|1
0| 1 3| 4 112|3{4|5|6|7|8
Tema 1 Benenue 313 |3
Tema 2 Pa3zBurtue noHsTus 0 5
qucie
Tema 3 Kophu, crenenu u ) 5)
JorapudMpl
Tema 4 IIpsimMble U IIIOCKOCTH 5 5
B IPOCTPAHCTBE
Tema 5 KomOunatopuka &) 5
Tema 6 Koopaunatsl u 5 ) 5
BEKTOpPHI
Tema 7 OcHOBBI ) 5)
TPUTOHOMETPUHU
Tema 8 OyHKIMN U X 5 5
CBOWCTBA U IrpaQUKu
Tema 9 MHOTrOrpaHHUKH U 5 |5 5 55 5
KpYIJIbIE Tesa
Tema 10 Havana 5 5
MaTeMaTHYECKOro aHaJIn3a
Tema 11 UnTerpan u ero 5
IpUMEHEHHE
Tema 11 DnemenTs! TEOPUN 5 |5
BEPOSITHOCTH. DJIE€MEHTHI 5 5
MaTeMaTHYECKON CTAaTHCTHKH.
Tema 12 YpaBHeHus u 5
HEpPaBEHCTBA.

1.5. PacnpenejieHre THIIOB OLEHOYHBIX CPeICTB MO 3JIEMEHTAM 3HAHUI M YMEHHIi KOHTPOJIMPYEeMbIX Ha IPOMEKYTOYHON aTTecTaAluH

11




Coaepxxanue  y4yeOHOro
MaTepHaJjia no nporpaMmme

YA

Tun KOHTPOJBHOI'O 3a1aHUA

[EEN

[y

[N
[N
=
N
w
n
ol
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[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

Tema 1 Beenenue

Tema 2 Pa3Butue 1moHsATHs O
quciie

Tema 3 Kophu, crenenu u
Jorapudmpl

Tewma 4 [IpsiMble U TIIIOCKOCTH
B IIPOCTPAHCTBE

Tema 5 KomOunatopuka

Tema 6 Koopaunatel u
BEKTOPBI

N

Tema 7 OCHOBBI
TPUTOHOMETPHH

Tema 8 @yHKIMH U UX
CBOWCTBA U IrpaQUKH

Tema 9 MHOTrOrpaHHUKH U
KpyIJble Tela

Tema 10 Hauamna
MaTEMaTUUYECKOr0 aHaIn3a

Tema 11 UnTerpan u ero
IIPUMEHEHUE

Tema 11 DnemenTsl TEOPUHN
BEPOATHOCTH. DJIEMEHTBI
MaTEMaTHYECKON CTATUCTUKH.

Tema 12 YpaBHeHus u
HEPABEHCTBA.
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2. CHELIU®UKAILIASI OIEHOYHBIX CPEJICTB

2.1HazHauenue

Crnenu¢ukanueld ycTaHABIMBAIOTCS TPEOOBAaHUSA K COJEPKAHUI0O U O(OPMIICHUIO
BAapHAHTOB OLICHOYHOTO CPEJICTBA MpaKTUYEeCKas padoTa.
[TpakTrueckast paboTa mpeaHa3HAYeHA JJISl TEKYIIETO KOHTPOJIS U OLEHKU 3HAHUH U
YMEHHH CTYACHTOB MO mporpamme yudeOHOW muctumiuuel I1/[.01 Marematuka,
oOpa3zoBarensHOM porpamMmbl CIIO no cnenumansHoctr 43.02.10 Typuswm .

KonTuHreHT aTTecTyemMbIX: (CTyAeHTHI 1 Kypca).

2.3 ®opmMa H YCJOBHS ATTECTANMH: TEKYIIUX KOHTPOJIb MPOXOIUT B BUJE

BBITNIOJTHEHMS 33/1aHUN IPAKTUYECKON padOThI
ATtrecranus npoBoauTCsA B opMe KOHTpOJbHOHM padoThl (1 cemectp), sk3ameHa (2

CEMECTp) MO 3aBEPILICHUI0 OCBOCHHUSI Y4EOHOTO MaTepuana y4eOHOW AUCHUILIMHBI,

ITPH IMOJIOKUTCIIBHBIX PE3YJIbTAaTaX TCKYIICTO KOHTPOJIA.

2.4 Bpemsi BbINOJIHEHUSI:

IIOATOTOBKA 15 MUH;
BBIIIOJIHEHUE 1 qac MUH,;
oopmiieHue u craga 15 MUH.

BCETO 1 gac 30 MUH.

2.5.PexomeHnayemas Jqureparypa 1Jjis paspadoTKi OLEHOYHBIX CPEACTB U

NOATOTOBKH oﬁyqamumxca K aTTeCTalluu.

KnurootecneueHHOCTH
Bubanorpaguueckoe onucaHue W3IAHAS OcnosHast/ Kon-po
(aBTOP, 3arnaBne,K1:)1‘]11L[,c1\T1ec)T0 H IO/ M3IaHMSs], | JONMOJHUTEIbLHASA K3 B 61/16..11 JICKTPOHHBI
p JAuTepaTypa Cleroy | ¢ Pecypes!
boromosos, H. B.
Maremaruka : Yueouuk s CITO / Boromoios
H. B., Camoiinenxo I1. U.-5-¢ u31., mep. 1 A0M-.- OCH. O6C lOpant
Mocksa : FOpaiit, 2021-401 c
(ITpodeccuonanbHoe 0Opa3oBaHue)
boromornos, H. B.
["'eomeTpus : YueOHOe mocodue- ist - 96C Opaiit
CIIO / boromonos H. B.-Mocksa : IOpaiit, 2021-
108 c-(ITpodeccnonanpHOE 0Opa30BaHNE)
boromornos, H. B.
AnreOpa u Havasla aHaiau3a ; Y4ueOHoe mocobue SEC IOpaiit
utst CITO / Boromonos H. B. — Mocksa : OcH =0 DAL
N3natenscTBo FOpaiit, 2019 .— 240 c.
boromoros, H. B.
[[pakTHyeCcKre 3aHATHS 10 MATEMATUKE B 2 Y.
Yacts 1 : yue6noe nocobue / H. B. Boromosnos.  |ron 9ObC Opaiit
— 11-e u3n., nepepab. u gon. — Mocksa :
[Opaiit, 2019. — 326 c.
boromoios, H. B. o SEC I0paiiT
[TpakTHUecKHe 3aHsTHsI 10 MATEMATUKE B 2 4. pon =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

Jacts 2 : YuebHoe mocobue mist CI1O /
boromonor H. B. — 11-e u3n., nep. u qon .—
Mockasa : M3natensctBo Opaiit, 2019 .— 251 c.

bapaymikus, B. B. 1011 3bC
Marematuka. B 2-x tomax . Tom 1 : YueOHuk. ZNANIUM
(DJ1€MEHTHI BBICIIICH MaTeMaTUKU. -

Mocksa : OO0 "KYPC", 2021-304 c.
(Cpennee npodeccnoHaIbHOE 00pa3oBaHuUE).

(@)
g1
(@)

bapnymkun, B. B. mon

JJIEMEHTBI BBICIIICHMATEMATHKH. -
Mocksa : OO0 "KYPC", 2021-368 c.
(Cpennee npodeccroHanbHOE 00pa30BaHUE)

Maremaruka. B 2-x tomax | Tom 2 : Y4yeOHUK. ZNANIUM

2.6 .MuTepHeT pecypchbl:
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. Komruiext BAPHUAHTOB IIPAKTHYCCKUX pa60T
SanaHnﬂ AJIA IMIPOBEACHUSA TEKYIIECI0 KOHTPOJIA

Pa3nen Pa3zBuTHe NOHATHA O UHCJIE

IIpakTnyeckas padora «Pa3zBuTHe NOHATHA 0 YHCIES»

1 BapuanT
1. 3anumure 4KMcIO B CTAaHAAPTHOM BUJIE:
a)730000000; 6)0,0000025;
8)0,24 *103; 1)75,2*10%,
2. [IpencraBbTe OOBIKHOBEHHYIO ApOOb B BUJIE AECATUYHON NEPUOANUECKOM ApoOu:
13 35
a) 15" g) 111
3. Brruuciure:
i +i* +i* +2i7 —i%,
4, Haiinure conpspk€HHOE YMCIO KOMIUIEKCHOMY YHUCITY:
z=4 +5i.
5. OO0paTtuTe YnCThIC EPUOANUECKHUE JECITHUHBIE TPOOH B OOBIKHOBEHHBIE:
a) 0,(42); 6) 0,(513).
6. OOpartuTe cMelIaHHbIe IEPUOINYECKHUE IECATUYHBIE IpoOU B OOBIKHOBEHHBIE TPOOH:

a) 0,0(27); 6) 0,0(01).
7. Hausl uncna z1= - 1 +3 1, zo= 4 + 5i. Beruncnure:
a) MOJTYJTH YUCEeN Z1 U Z2;
0) cymMmy 4Mcen Z1 ¥ Zz;
B) Pa3HOCTH YHCEII Z1 U Z2;
T') MPOU3BEICHHUE YNUCET Z1 U Z2.


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/

8. I[TocTpoiiTe KOMIIJIEKCHBIE YHCIIA B KOOPAMHATHOM TJIOCKOCTH
z1=-1+3i, z2=4 + 5i.
12,8:0,64+3,05:0,05

88:15—1
3 9

9. Haiinurte 3Hauenue npoodu:

2 BapHaHT
1. 3anummre YUCIO B CTAaHJAPTHOM BUJE:
a) 37000000; 6)0,00000052;
B) 0,42*10%; 1)52,7*10°.
2. [IpencraBbTe OOBIKHOBEHHYIO IPOOb B BUAE ACCATUIHOMN MMEPUOANIECCKON TpOOH:
3.0
a) 11’ 6) 333

3. Beruncnure:
2i° +i%° +i* +i%® +i™.
4. Haitnure conpsikEHHOE YUCIO KOMIUIEKCHOMY YHUCITY:
z=4 -Ti.
5. O0paTuTe YUCThIC IEPUOANICCKHE JCCITHUHBIC JPOOH B OOBIKHOBEHHBIC:
a) 0,(72); 6) 0,(918).
6. OOpaTuTe CMEIIaHHBIC TTEPUOJINYCCKHUE IECITHYHBIE IPOOH B OOBIKHOBEHHBIC APOOH:
a) 0,3(6); 6) 0,11(6).
7. danbl uncna Z1= - 3 +5i, z2= 4 -7i. Beruucnure:
a) MOJYJIA YUCeN Z1 U Z2 |
0) cyMMy 4ucen Z1 U Z2;
B) Pa3HOCTh YHCEN Z1 U Z2;
I') IPOU3BEACHUE YUCET Z1 U Z2.
8. [TocTpoiiTe KOMIUIEKCHBIC YHCIa B KOOPAUHATHOM MJIOCKOCTH:
z1=- 3+ 5i, =4 -7i.

9. Haiigurte 3Hauenue npodu: 203,4:9-(539-7,39)

3,7 1
14 9 3
3anaHus bayner [Ipumeuanue
1,2,3,4 8 Kaxxnprit mpaBuibHBIN O0TBET 1 Oast
56,7 18 Kaxapiii mpaBUIIbHBIN OTBET 2 Oasina
8,9 9 Kaxapiii mpaBUIIbHBIN OTBET 3 Oasia

KpuTtepun oneHKH 1 IIKaJIa nepesoja 0a/1J10B B 0TMETKH

15



OTMeTKa

Yucy10 0a/1710B, HEO0OX0AMMOE IJI5
MOJIy4eHHs OTMETKH

« 5» (OTIUYHO) 33-35

« 4» (xopouio) 27 - 32

« 3» (YAOBIIETBOPUTEIHHO) 18 - 26
« 2 « (HeyIOBJIETBOPUTEIIHHO) MmeHee 18

Otsethl Kk padore «Pa3BuTHE NIOHATHS 0 YUCJIE)

3anaHue Bapuanr 1 Bapuant 2
1 a) 7,3*10%; 6) 2,5%10°%; B) 2,4*10%; | a) 3,7%107; 6) 5,2*10°"; B) 4,2%10°; 1)
r) 7,52*10°. 5,27*10°.
2 a) 0,8(6); 6) 0,(315). a) 0,(27); 6) 0,(285).
3 -2 -2
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,|=41; 6)3+8i; |a)lz,|=+34 |z,|=465 6)1-2i;8)-7+
B) -5—2i; 1) -20 + 7i. 12i;1) 23 1.
z1=-3 +5i
21=-1 +3i
8
Zo=4 + 5i
=4 -Ti
9 16,2 -147,6

Paznen . Kopuu, cTtenenu u jorapupmsl
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1)

1)

IIpakTnyeckas padbora «KopHu, cTeneHu u Jorapupmsi»

1 BapuanT
Al. Yapoctuts Beipaxkenne u HaiiTi X: [gx =1g8+21g5-1g10-1g2
10; 2) -1; 3) -10; 4) 0.

A2.Haiinute kopenb ypaBuenus l0g 2(3x +1) = 3

1) 11; 2) 1; 3) -10; 4) .

A3. Ykaxure HpOMC)Ky?F’OK, KOTOPOMY IIPUHAJIC)KUT KOPEHb YPAaBHEHUS
logs (4—x)+1loga2=1

1D(-3;-1);2)(0;2);3)[2,3];4) [48].

A4. Haiiiure cymmy KopHel ypasaenus log, x° = log,(9x — 20)
1)-13;2)-5;3)5; 4)9.

AS5. Pemnte HepaBenctBo logs(4—2x) =1

1) (-030,5152) (-00;2]53) [ 25+ 00);4) [ 0,55+ 0).

B1. Pemre HepaBeHcTBO 10gn( 3x +2) = logz (x—1)
2 2 .
1)(1;+00);2)(-00; — 3 1;3)[-1,5; — E], 4) pemieHui HET.

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

1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haﬁl{HTe YHUCJIO LEJIBIX OTPULATCIIBHBIX peIJ_IeHI/II\/'I HCPpaBCHCTBA
lg(x+5)<2-1g2

1) 5; 2) 4; 3) 10; 4) uu ogHOTO.

2 BapuaHT
Al. Yopoctuts Beipaxenue u Haiit X: Ig X =1g 12 - Ig 3 + 2Ig7 - 1g14
14; 2) -1; 3) -10; 4) 0.

A2 Haiiaure kopeHb ypaBHenus log s(2x - 4) = 2
1) 11;2) 14,5;3)-10;4) Z .
3

A3. YkaxuTe NpoMeXyTOK, KOTOpOMY IIPUHAJUIEKUT KOPEHb YPaBHEHUS
logoas (5—2x)—logosa2=1
1) (-o0;-2);2)[-2;11;3)[ 152 ];4) (25 +o0).

A4. Haiimute cymmy KopHeli ypaBaenus Ig (4x —3) =2 g x

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

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

B1. Pemte Hepasenctso log 1 (4x -2) <log 1 (3x +1)
3 3

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

B2. Pemure HepaBenctso log, (1-1,4x) <-1.
3

1) (0.5; 490 2) (o5 — 2 ):3) (14:2);4) (05:7)

C. Haitnute unciio nensix pemieHnii Hepasencrna logs (x-2) < 1
1) 5; 2) 4; 3) 6eckoHEYHO MHOTO; 4) HU OJHOTO.

Kpurepun onenku padoThl

3amaHus banasr IIpumeuanue
Al —-AS 5 Kaxp1il mpaBuiibHBIN O0TBET 1 Oamn
B1-B2 4 Kax b1 mpaBuiIbHBIN OTBET 2 Oajia
C 3 Kasxp1ii mpaBWIIBHEIN OTBET 3 Oaiia

MaxkcuManbHbIi 6ai 3a paboty — 12 6annoB

Ixana nepeBoaa 6a/1/i0B B 0OTMETKHU

OrMmerka Yucso 6a,1510B, HE0OX0AMMOE [1JIsl OJYUYEHHUS OTMETKHU
« 5» (oTaM4HO) 12-11
« 4» (xoporio) 10-9
« 3» (y1IOBJIETBOPUTEIHHO) 8-7
« 2 « (HEYOBJIETBOPUTEIHHO) MeHee 7
OTtBeTnl
1 Bapuant 2 Bapuant
Al |1)10 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=09; (4) x1=1;x2=3;1+3=4;(2)
Bl |, +x)(1) 3; + o0) (1)
gy |X<CL2AG XE(-oo;_g)(z)
Cl [xe(-5;45],x=-4,-3,-2,-1.(2 x e (2;7],x=-3;4,5;6;7.(1)

Paznea IpsiMble ¥ JIOCKOCTH B MPOCTPAHCTBE

TecTroBas padora «IIpsiMble M NJIOCKOCTH B POCTPAHCTBE».
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1 BapuanT

YpoBensb A.
1.Hanmcars 0603HaYeHNE TPSIMBIX.

2.HanucaTth 0003Ha4YE€HHE OTPE3KOB.

3.HamucaTth 0003Ha4YeHUE YTIIOB.

4.Hamnucats 0003HaY€HHE TIOCKOCTEH.

5.CKOJIBKO TJIOCKOCTEM MOXKHO MPOBECTU YePe3 OJIHY MPAMYIO?

6.CKOJIBKO TIJIOCKOCTEW MOKHO IMPOBECTH Yepe3 ABE MapajlieIbHbIC MPSIMbIC?

7.CKOJBKO MIIOCKOCTEM MOMXKHO MPOBECTHU YEPE3 JABE MEPECEKAIOIINECs MPsMbIe?

8. CKOJIBKO TJIOCKOCTEH MOYKHO ITPOBECTH Yepe3 JABE CKPEIIMBAIOIIUECS MPSIMbIE?

9. IlpsiMble a 1 B mapayienbHbl IpAMOii ¢. Kak pacmonoxeHsl Mexy co0oii mpsMble a 1 B?
10./IBe II0CKOCTH MapajuieIbHbl 0THOM TpsiMoii. [TapaienbHbl Jin OHU MEXAy coO0i?
11.IInockocts o |l B, o0 X vy =a, B X y =B. YT0 MOKHO CKa3aTh O NPSMBIX a U B?

12.V TpeyronpHuKa ocHOBaHHE paBHO 18 cM. UeMy paBHa CpellHssl IMHUS TPEYTrOJIbHUKA?
13.CropoHbl OCHOBaHUS Tparneuuu paBHbl 12cm u 7cm. UeMy paBHA cpesiHss TUHUS Tpaneuu?
14.Y naHHOTrO 4eTHIPEXYTOJIbHUKA IPOTUBOIIOJIOKHBIE CTOPOHBI PABHBI U ITAPAJLIIEIIbHBI.
Junaronanu paBubsl 15¢cm u 13 cM. SIBnsieTcs M 4EThIPEXYrOJIbHUK MPSMOYTOJIbHUKOM?

Yposens B.

15. Touku K, M, P, T ne nexat B oguo# wiockoctu. Moryt jin ipsimbie KM u PT nepecekatncsi?
OTtBeT 000CHOBATS.

16. CxemaTtuuHO M300pa3uTh MJIOCKOCTh « B BUJE NMapajienorpamma. Bue ee noctpouts otpe3ok AB,
He napajuienbHblil eif. Uepe3 koHLbl oTpe3ka AB 1 ero cepennny M npoBecTy napajuieabHble MpsiMbIE,
NepeceKarollre IIOCKOCTh & B Toukax A1, B1 u M1. Halitu anuny orpeska MM ,, ecniu AA1= 13 M,
BB1=7 m.

Ypogens C.

17. lansbl nBE MapaJuleabHbIE INIOCKOCTU U HE JIeKallas Mexxy HUMH Touka P. /IBe mpsimele,
npoxoslIre yepe3 Touky P nmepecekaroT GiInxHIO0O K Touke P rmtockocTs B Toukax A1 1 Az,

a JanbpHIO B Toukax Bi u B2 coorBercTBenHo. Haiinure ninuny otpeska BiB2, ecniu A1A2 = 6 cm
uPA1:A1B1=3:2.

TecroBas padora «IIpsiMble M NJIOCKOCTH B MPOCTPAHCTBE».

2 BapuaHT

Yposens A.
1.Hanucare 0603HaueHHE TIOCKOCTEH.
2.Hanucate 0003Ha4eHHE MPSIMBIX.
3.Hanwucats 0603HaYeHHE YIIIOB.
4.Ha3oBuTe OCHOBHBIE (PUTYpHI B IPOCTPAHCTBE.
5.CKOJIBKO IJIOCKOCTEN MOKHO IIPOBECTH Y€PE3 TPU TOUKH?
6.MoryT 1 nipsiMasi ¥ TUIOCKOCTh UMETh JIBE OOIINE TOUKH?
7.CKOJIBKO IJIOCKOCTEN MOKHO IIPOBECTH YEPE3 NPSIMYIO U HE JIEXKAIYI0 Ha HEW TOUKY?
8. CKOJIbKO MOXKET OBITh OOILIUX TOYEK Y MPSMOI U IMIIOCKOCTH?
9. Beerna nu uepes J1Be napajuiebHbIE IPSIMbIE MO>KHO IIPOBECTH INIOCKOCTH?
10.BepHo 111, 4TO MIIOCKOCTH MapaJIeIbHbI, €CIU MpsAMasi, JieKallas B OJHON IIIOCKOCTH, MapajijieIbHa
JIpyrou miockoctu??
11.ITmockocTs a || B, mpsiMast M JIEXKUT B TUIOCKOCTH o.. BepHo 5i, 9TO mpsiMasi M mapaiienbHa
TUTOCKOCTH 37
12.Y tpeyronbHuka ocHoBaHue paBHO 10 cM. Uemy paBHa cpeaHssl IMHUSA TPEYroJbHUKA?
13.Croponsl ocHOBaHus Tpaneuuu paBHbl 13cm u 4cm. UeMy paBHa cpeiHssl JUHUS Tpanenuun?
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14.BepHo 111, YTO €Cliv BE CTOPOHBI TPEYrOJIbHUKA apasuieIbHbl IIOCKOCTH O, TO U TPETh CTOPOHA

TpEeYrojbHHKa NapajuieiabHa IIIOCKOCTHU o7

Yposens B.

15. Ilpambie EN u KM He nexar B oxHoi minockoctu. Moryt nu npsimsele EM n NK nepecexarbes?

OTtBeT 000CHOBATE.

16. CxemaTnuHO M300pa3uTh INIOCKOCTh @ B BUJE Mapaienorpamma. Bae ee moctpouts orpe3ok AB,

He napajuienbHbli eif. Uepes koH1bl oTpe3ka AB 1 ero cepennny M nposecTy napajuieiabHble MpsMbIE,
IepeceKarollye IOCKOCTh & B Toukax A1, B1 u M1. Halitu nnuny orpeska MM |, eciiu AA1=3 M,

BB1= 17 m.

Yposens C.

17. Jlanbl 1Be napasuieabHble IIOCKOCTH M HE JIeKallasi MeKAy HUMU Touka P. J[Be npsimble,
npoxojslIre yepe3 Touky P nepecekaroT GiinxHIO0 K Touke P rutockocTs B Toukax A1 1 Az,
a ajbHIo B Toukax Bi u B2 coorBercTBenHo. Halinute niuny otpeska BiB2, eciin A1A2 = 10 cm

uPA1:A1B1=2:3.

Kpurepun oueHku padoTbl

3amaHus banasr IIpumeuanue
1-14 14 Kasx b1t npaBuibHBIN O0TBET 1 Oasn
15-16 4 Kaxplil mpaBriIbHBIN OTBET 2 Oaa
17 3 Kax b1 mpaBuIbHBIN O0TBET 3 Oasia

MaxkcuManbHbIi O0ai 3a paboty — 21 6ana

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

OTMeTKa

Yucso 6215108, He00X0AMMOE 1JIs1 OJYYEHUS OTMETKHU

« 5» (OTIMYHO) 21 - 20
« 4» (xoporo) 19-17
« 3» (y1OBJIETBOPUTEIHHO) 16 - 15
« 2 « (HEYZJOBJIETBOPUTEIHHO) MeHee 15

OtBernl Kk padore «IIpsiMbie H IIIOCKOCTH B IPOCTPAHCTBE).

1 Bapuant 2 BapuaHnr
1 AB, a,b a, B, (ABC),..
2 AB, CD,.. AB, ab
3 ZABC, Z20,0,1, ZABC, Z20,0,1,
4 a, B, (ABC),.. TOYKA, MpsiMas, MIIOCKOCTh
5 HHUCKOJIbKO OJHY
6 OJIHY HET
7 OJIHY OJIHY
8 HU OTHOM OJIHY, MHOTO, HU OJHOI
9 apaJuIeIbHO aa
10 U J1a, ¥ HET HET
11 allb na
12 9cMm S5cMm
13 9,5cMm 8,5 cMm
14 HET na
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1)

15 KM ckpemmuBaercs ¢ PT EM ckpenmBaercs ¢ NK
16 10 cm 10 cm
17 10 cm 25 cm

Pa3nen KomOunaropuka

IIpakTuyeckas padora «KomOuHaATOPUKAY.

1 Bapuanrt

1.CronpkuMu CHOCO6aMI/I MOJXHO COCTaBUTb pACIIMCAHHUEC OTHOI'O yqe6H0ro JHA U3 5 Pa3JIMIHBIX ypOKOB?
1) 30 2) 100 3) 120 4) 5

2. B 9«b» knacce 32 yvammxcs. CKOIBKAMH CTIIOCO0aMH MOKHO C()OPMHUPOBATH KOMaHAY U3 4 4EIIOBEK
JUTSl y4acCTHsl B MATEMAaTUUECKOU OTUMITuazie?

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

3. CKOJIBKO CYIIECTBYET PA3JIMYHBIX JIBY3HAUHBIX UHCEJ, B 3aIIUCU KOTOPBIX MOYKHO HCII0JIb30BATh
uudpsl 1, 2, 3,4, 5, 6, ecu nudpsl B UUCIIE TOJKHBI OBITH Pa3IMIHBIMUA?

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

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

5. Pemit OTHOCUTENBHO N ypaBHEHHE: Pn2 /Pn=12

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

6. bpocarot Tpu MoHeThI. KakoBa BepOsSTHOCTB TOTO, YTO BBIMIAAYT J[BA OpJia U OJIHA peIKa’?
1)0,12) 0,5 3) 0,125 4) 0,625

* (v}
7. B nenexuno-semieBoit notepee Ha 1000000 6uneron passirpeiBaetcst 1200 BemeBbix U 800 T1eHEKHBIX
BhIMTpHILIEi. KakoBa BEpOSTHOCTH BHIMTpHIIIA?

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

IIpakTnueckas padora «KomOnHaTOpuKay.

2 BapHaHT

1.CKOIBKO pa3IuYHBIX MATU3HAYHBIX YUCET MOXKHO COCTaBUTh U3 mudp 1, 2, 3, 4, 5?
1) 100 2) 30 3) 54) 120

2. NUmeroTes MMOMUJOPLI, OT'ypIbI, JTYK. CKOIIbKO PAa3JIMIHBIX CAJIaTOB MOKHO IPUTOTOBUTL, €CJIN B
Ka)XJIBIi canaT JOJDKHO BXOIUTH 2 PAa3JIMIHBIX BHUIa OBOHlCﬁ?

1)32)63)24)1

3. CkonbkuMHU crioco0amu 13 9 yueOHbIX IPEeAMETOB MOKHO COCTaBUTh paclucaHue yueOHOro JTHS u3 6
pa3IMYHBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
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4. Beraucaure: 6!+ 4!
1)544 2) 10 3) 30 4) 744

5. Pemuth oTHOCHTEIBHO N ypaBHEHHE :1/ Pna= 20/ Pn.2

1)22)43)124)7

6. bpocaroT 1Ba urpanbHBIX KyOuka. KakoBa BepOsSTHOCTB TOTO, YTO BBINAAYT JBE YETHBIC HUDPHI?
1) 0,25 2)0,0625 3) 0,5 4) 0,125

7". B xop3uHe nexat rpubbl, cpeau Kotopbix 10% 6enbix u 40% poixux. KakoBa BeposSTHOCTH TOTO, 4TO
BBIOpaHHBIN TpUO OEINbIii WM PHIKUI?

1)0,52)0,43)0,044)0,8
Kputepuu ouenku
OTMmeTKa «3» «4» «5»
| vacte 4 3ana”us 4 3ana”us 4 3ananus
Il vacts 1 3amanue 2 3a1aHUs

*
3a BEpPHO BBIIIOJHEHHOE 33JaHie 7 YYEHMK [10JIy4aeT
JIONIOJTHUTEIbHYIO OTMETKY

OTBeTbI
Bapmuanr 1
Ne 3amanus 1 2 3 4 5 6 7
Ne oTBeta 3 2 4 1 4 3 4
Bapuanr 2
Ne 3ananus 1 2 3 4 5 6 7
Ne otBeTa 4 1 2 4 4 1 1

Pasznesn KoopanHatbl 1 BeKTOPbI
IIpakTnyeckas padora «KoopanHaTBI H BEKTOPBI».

1 BapuanT
Yposens A.
3anoJHMTE MPONMYCKH.
1. BekTopoM Ha IJIOCKOCTH Ha3bIBAETCA ...

2. BexTop n3obpaxaercs ...

3. Moaynem BEKTOpa Ha3bIBAETCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS] IPOTHUBOIIOIO0KHO HAIPABICHHBIMU, €CIIH ...
5. Ilpu yMHOKE€HUU BEKTOpa Ha YUCIIO ...

6. /IBa BEKTOpa CUMTAIOTCS] PAaBHBIMHU, €CIIH ...
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7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTODY.

Yposens B.

8. HalimuTe KOOpIMHATHI BEKTOpa o o A(5;-1;3) u B(2;-2;4).
9.J1aHBI BEKTOPBI 2 {3;1;-2}u—{1;4;,-3}. HaﬁnHTe‘$_ —}‘.
& ¥ C

10.Jans Touku A (0; 0; 2) u B (15 1; -2). Ha ocu OV naiiaute Touky M ( 0; y; 0), paBHOYIaNEHHYIO OT
touek A u B. Touka O — Ha4yaJio KOOpAUHAT.
Ypogsens C.

11. SIBnArOTCS 1M BEKTOPHI e E KOLTUREADHBIMUE ecin A(5;-1;3) , B(2;-2;4), C(3;1; -2),E(6;1;1)?

2 BapHaHT
Yposens A.
3ano/iHMTE NPONMYCKH.
1. BeKTOpOM B IIPOCTPAHCTBE HA3bIBACTCH ...

2. Bekrop o6o3Hayaercs ...

3. JInuHOM BEKTOpa Ha3bIBAETCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3bIBAIOTCS OJJMHAKOBO HAINPABIICHHBIMU, €CIIH ...
5. st TOoro, 9TOOBI CIIOKHTH JIBa BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOpOM Ha3bIBAETCH ...

7. JlBa BEKTOpa HA3bIBAXOTCS KOJUIMHEAPHBIMHU, €CIIH ...

Yposens B.
8.Halinure KoOpIMHATHI BEKTOpa —ec C(6;3;-2) u D(2;4;-5).

9.J1aHbI BEKTOpPBI — {5; —1; 2} u > {3;2; —4} HaﬁI[HTe‘—}_ $‘
Jird Jird &

10. Janb Touku A (0; -2; 0) u B ( 1; 2; -1). Ha ocu OZ naitnute Touky M ( 0; 0; z), paBHOYIaNEHHYIO
oT Touek A u B. Touka O — Hauasi0 KOOpJMHAT.

Yposens C.
11. SIBnsioTCs ST BEKTOPBI 7 1 ﬁ KOLTUHEADRBIMU ecrin C(5;-1;3) ,M(2;-2;4), A(1;-2;3)u B(-5;-4;5)?
Kpurepun onenkn
3aganus bannst [Ipumeyanue
1-7 7 Kaxxpiii mpaBuiibHbIN oTBeT 1 6asn
8-10 6 Kasxp1ii mpaBUIIbHBIN OTBET 2 Oaia
11 3 Kasxp1ii mpaBWIIbHBIN OTBET 3 Oaia

MaxkcumanbHbIi Oan 3a paboty — 16 6a/10B

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OTMeTKa Yucso 62,1510, HEO0OX0AUMOE LISl TOJYYEHHUS] OTMETKHU

« 5» (oTaM4HO) 16 - 15
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« 4» (xopo1o) 14 -13
« 3» (YIOBIETBOPUTEIHHO) 12-10
« 2 « (HeYOBJIETBOPUTEIBHO) menee 10
OtBeTnI
1 Bapuanr 2 Bapuant
1 HalpaBJICHHBIA OTPE30K HalpaBJIeHHBIA OTPE30K
2 a,—> a,—
3 JUIMHA BEKTOpa JUIMHA OTpe3Ka
4 KOJJTMHEAPHBI U UX HAIPaBJICHUS HE UX HapaBJICHUS COBIAAAIOT
COBIAJAIOT
5 Ha 9TO YHUCIIO YMHOXKAIOTCSI KOOPAMHATHI CJIOKUTH X KOOPIUHATHI
BEKTOpa
6 OHH COHAINPABJICHBI U MX JUIMHBI paBHBI  BEKTOpP, Y KOTOPOTO HAYaJI0 M KOHEI[ COBMAIAI0T
7 1r000My OHHU JIeXKAT Ha MapaJuIeIbHbIX MM Ha OJTHOU
IPsIMOM
8 AB={-3-11} CD ={- 41,3}
9 2b—c={5;—2;—1},‘2b —d=+30 a—2b={—1;—5;10},‘a—2b‘=\/126
10 M (0; 1; 0) M (0; 0; -1)
11 HE KOJUIMHEAPHBI KOJUIMHEAPHBI

Pa3nes OCHOBBI TPUTOHOMETPUH

IIpakTnyeckas padora «OCHOBBI TPUTOHOMETPHIY.
1 BapuanT

A1l. Beruucnure: Sin 30°

v3. 2

1)0,5; 2) 1; 3)7; 4)7.

17
A2. Ha xakoM 13 yeprekeil n300paxéH rpaguk GyHKIUHN y = cos(x + E)
. Puc 1
Puc 2
= A\ = A /TN N N /TN
i —351[\ i —251(/—1: —151[\ ki —DS:{/U 1} 'n\ It 1 1(/27( z 'n\ 3 :(/J ‘{ " 7‘\\25%/—( i _ﬂ\QSH AU/ 7 ln\ﬂj{ o 3’1\{“_4
)i )4 )4 )4
Gl \1(\—25}/— —ipm \“\__DS)/‘ 0.px \(\_1 }/21{ zpm \Kg}/ 1;\\3 ﬂjb{ -2 n&SnJ—{-ﬂ 5 0 \1{)( Lhn Zn\nj{ A LA
Puc 4

Puc 3

24




A3.Haiinure 3HaueHue Boipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°
1)4;2) - 4; 3)6; 4) 42

A 4. YupocTtuTte, UCnoiib3yst (OpMYIIbI PUBEICHUS: COS(TT-0):COS(27-0,)+C0S%0L
1) 2cos?a; 2)1; 3)0; 4)2sina.

AS. TToctpoiite rpaduk GpyHKnu Y = 3SINX U yKa)XUTe 00J1aCTh ONPEACICHHS
¥ 00J1aCTh 3HaYCHUH (YHKLIUH.

A6. Onpeenure 3HaK BeIpaskeHus: Sin110°-cos 110°

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

B. Io 3a1aHHOMY 3HaYEHUIO TPUTOHOMETPUICCKOM (DYHKIIMU, HAMIUTE 3HAYCHUE
. V4
ctg a, ecnm sin 0=0,8 u E <o<m.

C. JIokaxute TOXKIECTBO:

2sin® «
> — =192a
tg« - (COS® ¢ —siNn© «)
2 BapuaHT
Al. Beruucnute: €0S 30°
1)0,5; 2) 1; 3)£; 4)£.
2 2
7
A2. Ha xakoM u3 yeprexeii u300paxéH rpahuk GyHKIUH y = cos(x — E)
AN AN [\ N
\ \ \ \ LN N N N
L] i 1 —2511/—1: —1|5n n —US'JI/U 0.fn 1 1.1:/2r: ZFn 3 1;/ ih( —3f= _“\\25“_)‘( -ipm _“\QS“}/ o.pm 1“\"_)( Zpm 3“\{“4
v / v /
Puc 1 Puc 2
N A N }D'F\ A I\ N /] 7‘2\ LIRS A
n —afsn \n\—zy—n —tfsn \@\_—05)/‘ ofn \kl.}/Zu B \Ks.}/ nyﬂja{ —2fn —ﬂ\Sﬂj—d( -ofsx \Q;n){ RTEE \nj{ afn 4
Puc 3 Puc 4

A3.Haiinure 3HaueHue Boipaxkenus: 2 €0s 30°- 6 sin 30° - ctg 30° + 9 tg 45°
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1)4;2) - 4;3)6; 4) . 42

. T
A 4. YupocTtuTte, UCnoiib3yst (OpMYIIbI PUBEICHUS: Sin (n-a)-COS(E - 0)+Cos%al

1) 2cos?a; 2)1; 3)0; 4)2sina.
AS. TToctpoiite rpaduk pyakuun Y = 1 + COSX 1 yKakuTe 00J1acTh ONPeIeIeHUs U O

MHO>KECTBO 3HAYCHUN (DYHKITUH.
A6. Onpenenure 3HaK BeIpaskeHus: Sin100°- cos 100°.

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

B. 1o 3amanHOMY 3HAYEHUIO TPUTOHOMETPUYECKON (PYHKIMHU, HaliguTe 3HaYeHue tg o,
V4
ecnu CoS o= 0,8 u E< o<m

C. JIokaxute TOXKIECTBO:

2cos® o -tgo

Sin® o —cos? o 9
Kpurepun oneHku
3ananus basnbl [Ipumeuanue
Al - A6 6 Kasx b1t npaBuiibHBIN O0TBET 1 Oasn
B 2 Kaxx b1t mpaBuiIbHBIN OTBET 2 Oajia
C 3 Kaxp1ii mpaBUIIbHBIN OTBET 3 Oaia

MaxkcumanbHbli 0ani 3a padoty — 11 6ayioB

Ixana nepeBoaa 6a/1/10B B OTMETKHU

OtMmerka Yucso 6a,1510B, HE00X0AMMOE [1JIsl OJYUEeHHUS OTMETKHU
« 5» (oTaM4HO) 11-10
« 4» (xoporo) 9-8
« 3» (YIOBIIETBOPHUTEIHHO) 7-6
« 2 « (HeYZIOBJIETBOPUTENBHO) MeHee 6
OTBeTbI
1 Bapuaunr 2 Bapuant
Al D05 3) V3
2
A2 | puc4 puc 2
A3 |14 3)6
A4 [3)0 2)1
AS |ye[-3;3] y € [0; 2]
A6
3 3
4 4
Hcnons3zyeM hopmysibl IBOMHOTO yTiia Hcnonb3yem hopMyssl TBOWHOTO yria
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Pa3znen @ynkuuu u rpapuxu

IpakTnyeckas padora « DyHkuuu u rpagukm».

1 BapuanT

Al. Kako# u3 rpaukoB, ©1300paKCHHBIX HA pUCYHKaxX 1) — 4) 3amaet GyHKIUH

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

A2. Haiinute o6macTh onpeneicHust yHKmun Yy = +/4X —1

A)x>2;B)x<2;B)x2%;F)x§2.

A3. Tlo rpaduky pyukimn Y = f(X) ykaxure
a) obOnacTh onpeneneHus GpyHKIIH;

0) Hynu QYHKINY;

B) MPOMEXKYTKH OCTOSTHHOTO 3HaKa (PyHKIIUH;
I') TOYKM MAKCUMyMa U MMHUMYyMa (yHKIIHU;
1) IPOMEKYTKH MOHOTOHHOCTH;

e) HanOOJIbIlIee U HAUMEHBIIICS 3HAUCHUS

byHKIINN,
%) 001acTh 3HAUEHUHN QYyHKIMH.
A4.Cpenu 3aaHHBIX PYHKINUN YKaXKUTE YETHBIC .

1)y =2x% 2)y=\/;;3)y=5x;
A) 1)u 3); ) 1); B) 3).

B. Haiinute o0nacts onpeneneHust QyHKIUHN y =

C. IMocTpoiiTe rpaduk GyHKImm Y = X? — 4X +3 U yKaKuTe ee CBOHCTBA.

2 BapuaHT

> (1
—

PN

BN
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Al. Kakoii u3 rpadukoB, n300paX€HHBIX Ha PUCYHKaxX 1) —4), 3agaeT GyHKINIO?

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

V9 —3x

A2. Haiinute obnacte onpeaeneHus: GyHKIUN Y =

A)x>3;b)x<3;B)x>3; ) x<1/3.
. ITo rpaduky pyukuunu y = f(X) ykaxure:
a) obnacTe onpeneneHus GpyHKINH;
0) Hynu GyHKINH;
B) IPOMEXKYTKU IOCTOSTHHOTO 3HaKa
byHKIUY;
') TOYKM MAKCUMyMa U MEHUMYyMa
(bynxumm; —~4 8 |\ -1 1 23 4 X
1) TPOMEKYTKH MOHOTOHHOCTH; \
€) HauOOoJIbIIICe M HAMMEHBIIICE \
3HaueHus QyHKIUY; .
%) 001acTh 3HAUEHUHN QYyHKIMH.

B NN W AR O

2

A4. Cpenu 3aaHHbIX PYHKIUN YKa)KUTE HEUETHBIE.
1) y=2x%2)y= "> ;3)y=5x.
X
A)1)u3);5)2);B)2)u3);I)3).
2+x°
X(x—5) '

B. Haiigute obnacts onpenenenust QyHKIUU y =

C. Toctpoiite rpaduk GyHKIME Y = X2 — 2X + 1 1 yKakuTe ee CBOHCTBA.

Kpurepun ouenku

3aganus bannet [Ipumeyanue
Al — A4 10 Kaxxpiii mpaBuiibHbIN oTBeT 1 6asmn
B 2 Kasxp1ii mpaBUIIbHBIN OTBET 2 Oaa
C 3 Kaxp1il mpaBmiIbHBIN OTBET 3 Oaia

MakcumanbHbIN 0asut 3a paboty — 15 6aJuioB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OrMmerka UYmucio 6215108, He00X0AMMOE 1JIsl OJYYCHHS OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xoporio) 13-12
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« 3» (Y1OBJIETBOPUTEIHHO) 11-10
« 2 « (HeY/IOBJIETBOPUTEIHHO) menee 10
OT1BeTHI
1 Bapuaunr 2 Bapuanr
Al |B)3 A)l
A2 | B)x> % Byx<3
a) xe[-3;5]; 6)-2; 4; B) y > 0 npn a) xe[-3;4];6)-2; 1;8) y> 0 pu
xe(-2;4); y<O0mpu xe[-3;2)u(4;5]; xe[-3;-2)u(L4]; y<0npu xe(-2;1);
A3 Xmax = 0,2; Xmin = 1; 1) & ) npu T)Xmax = 2; Xmin = - 1; 1) T npu
xe[-30]ul;2]; ¢ ¥ mpu xe01]u[2;5]; | xe[-12]u[3;4]; @ ¥ mpu xe[-3;-1]U[2;3];
e) Yuau6 = 6; Y naum = - 1, e) Yuau6 = 2; Y nwaum = - 3;
*) ye[-1;6]; ®) ye[-3;2];
A4 | b1 B)2)u3)
B x #0;x#1; x#0;x#5;
y=x—4x+3=(x-2)°-1 y=x2—2x+1=(x-1)°
1)xe R; 2) ye[-1;+w]; 3) dynxuus 1)xe R;2) ye[-0;+x]; 3) pynkuus
C obmiero Buaa; 4) y > 0 mpu obuiero Buaa; 4) y > 0 npu Bcex X kpome 1; 5)
Xe(—oo;l)u(3;+oo); y<0mpu xe(L3);5) ¢ T npu Xe[1;+oo);
& T npu xel2;+0); d 4 npu xe(-x;2]; d 4 npu xe(—oo;1];

Pa3nesn MHOroOrpaHHUKH U KpyrJble Tejaa

Al. Kakoil He MOXxeT ObITh Tpu3Ma?
A. Ilpamoii; b. Haknonnoii; B. IlpaBunbHoii; I'. YceuenHoi.

A2. Kakas ¢popMmyna uCHoAb3yeTCsl sl BBIYMCIEHUs 00beMa MpU3MBL, T1ie R — pagnyc ocHOBaHMS,
H — BbIcoTa:

1

A. §SOCHH :B. 2R’H;B. S, H;T. gH

1

1 BapuanT

Yposens A.

[5+sl " sslj.

A3. HazoBure, kakas purypa He sBISIETCS IPABHIILHBIM MHOTOTPaHHUKOM.
A. Ky6; b. Honekasap; B. Okrasap; I'. [Napannenenunesn.
Ad4. Pebpo ky0Oa paBHO 2 cM. Beraucnure cymmy nuH Beex pedep Kyoda.
A.24 cm; B. 48 em; B. 12 em; T'. 60 cm.

AS. Tnowaae rpann Ky6a pasHa 16 cm’ . Beranciute ero oobem.

A.24cm’;B.48 cm®; B. 56 oM’ T. 64 em”.
A6. CymiecTByeT Jid IpU3Ma, Y KOTOPOH TOJIBKO 0JJHO O0KOBOE peOpo NEPIEeHIUKYISIPHO OCHOBAHUIO?
A. Jla; b. Her.

Yposens B.

B7. U3 Bepmnnbl B kBagpara ABCD co cTopoHoi#t 6 ¢M K €ro miIocKoCTH pOBeIEH
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nepnenaukyisp BK. Haiiagure 0606éM mupamuasl, ecmn AK = 10 cm.

B8. OcHoBaHUEM MPU3MBI ABISETCS MPAMOYTOIbHBINA TPEYrOIbHUK ¢ ocTphiM yriaom 60° u katetom,
NpUJISKAIIUM K 3TOMY YTy, paBHbIM 9 cM. Bricota npusmel paBHa 10 cm. Haiinure:

a) 00BEM ITPU3MBI;

0) TI0IaAb OJHON OBEPXHOCTH NPU3MBI.

Yposens C.

C9. Haitnure 00beM MHOTOTpaHHUKA, U300paKEHHOTO HA PUCYHKE
(Bce IByrpaHHbI€ yIiibl MHOTOTPAHHUKA MPSMBIE).

2 BapHaHT
Yposens A.

Al. IIpssMoyronpHbIN napajuiesienumnes — 3TO
A. IMupamupa; b. [lpusma; B. Oxrasap; I'. Tetpasp.
A2. O6bvem nupamusl onpenensercs mno gopmyne, rae S, ., - miomaab ocCHoOBaHUs, H — BbicoTa,
R — panuyc.
1 g L o2 2 L2
A.ES H,B.Eﬂ‘R H;B.S H,F.gﬂR H.

OCH OCH

A3. Anodema — 310
A. O6pazyromas nunusapa; b. Beicota konyca; B. Beicota 60k0BO# rpanu mupamMusisl;
I'. BeicoTa yceueHHOro KOHYca.

A4. U3mepeHus npsMOYToJIbHOTO Napajuiesenunea paBHbl 2 ¢M, 3 cM 1 5 cM. Beruncnute ero oobem.

A.30cM3 B. 15¢m%; B. 20 cm?; T. 25 em?.
AS. Pebpo kyba paBHO 2 cM. Bbruncaute miomaab MNoBEpXHOCTH Kyoa.

A 12cm?;B.24cm’;B. 16 cm?;T. 18 em’.
A6. CymectByet nu nipu3Ma, umetromas 20 pedep?
A. Jla; b. Her.

Yposens B.

B7. OcHoBaHue NpsiMOii IPU3MBI - IPSMOYTOJIbHBIN TPEYTOJIbHUK C KATETOM 5 CM U TUIIOTEHY30H
13 cm. Bricota npusmsl paBHa 10 cM. Haiigure 00bEM mpu3MBI.

B8. B npaBuibHO 4eThIpEXyroyibHOM nrpaMuie OOKOBbIE T'PaHU HAKJIOHEHBI K
mIockocTH ocHoBaHus moy yriom 30°, a ocHoBanue paBHO 6 cM. Haifnure:
a) 00bEM UpaMU/IBI;

0) rIoaab MOJIHOM MOBEPXHOCTH MUPAMUIBIL. '

Yposens C.
C9. Haiinute 00beM MHOTOTpAaHHUKA, H300paKEHHOTO Ha PUCYHKE

(Bce IByrpaHHbIE YIJIbl IPSIMbIE). -

Kpurtepun onenkn
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SamaHus banasr [Ipumevanue

Al -A6 6 Kaxp1il mpaBuiibHbIN O0TBET 1 Oamn

B7,B8,C9 9 Kaxx b1t mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbIi 0ast 3a padoty — 15 6ajuioB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OTMeTKa Yucso 62,1510, HEOOX0AMMOE /LISl TOJYYEHHUSI OTMETKHU
« 5» (OTIIMYHO) 15-14
« 4» (xopomuio) 13-12
« 3» (YIOBIIETBOPUTEIHHO) 11-10
« 2 « (HEeYIOBJIETBOPUTEIBHO) menee 10
OTBeTbI
1 Bapuanr 2 Bapuant

Al |r 0

A2 |B a

A3 |r B

A4 |a a

A5 |6

A6 |0 0

B7 300 em®

B8 3 cm; 6)171 V3 +270 em?; 3 cM’; 6) 243 +36 v

C9

Paznea Hauyajna MmaTeMaTH4eCKOro aHAJIN3a

1 BapuanT
Yposens A.

Al. Haitmure f *(4), ecnn f(X) = 4+/x -5 .
1) 3; 2)2; 3) -1; 4) 1.
A2. YKakuTe NpousBoHyI0 GyHKIMH §(X)=X’ +COSX.

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

A3. YpaBHeHHEe KacaTeabHOM K rpaguKky pyHKIUU Y= B TOYKE C a0CIUCCOH X0 = -3 UMEET BU/I:

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

A4. Teno ABMKETCS MO MPSIMOM TaK, YTO paccTosiHue S (B METpax) OT Hero 10 Touku B 31oif mpsamoi
u3MeHsieTcs 1o 3akoHy S(t)=3t> —12t+7 (t — Bpems ABMXKeHMS B ceKyH/aX). Uepes CKOTBKO CEKYHT

IOCJIC HavYaJla IBUKCHUA MI'HOBCHHAA CKOPOCTH TCJIa 6y)leT paBHa 72 M/C.
1) 16; 2)15; 3) 14; 4) 13.

Yposens B.
BS5. Ha pucynke n3o00paxén rpaduk mpon3BoaHON HeKoTopoi pyakuu y = f (X), 3axanHoii Ha

npomexyTke ( - 3; 3). Ckoapko Touek MmakcumyMa nmeet Gynkmus f (X) Ha aToM mpoMexyTke?



B6. Haiinute yrioBoii ko3 dulMeHT kacatelbHOM K rpaduk ko v =x" —2x° + 3x —13 B Touke
yr p Y @yH Yy

x, =-1.

B7.Haiiure npoussogusie Gpynxuumii: a) f(x)=(7x+4)°; 6) y =3 + 2sinXx.

Yposens C.
) 2
C8. Haiijiute cyMMy TaHTEHCOB YIJIOB HAKJIOHA KacaTelbHBIX K mapabone Y = X~ — 9 B Toukax

nepeceueHus mapadoiibl ¢ OChIO aldCIHce.

2 BApHAHT
Yposens A.

Al. Haiinure f *(16), econ f(x) = 8+/x - 3.

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

A2. Ykaxute npousBoaHyio GpyHkiuu g(X)=x> — sin x.
3 3

1) 2x+cosx; 2) 2x—cosx; 3) X?+cosx 7 4) X?— COSX.

A3. YpaBHeHHE KacaTeIbHOU K TpaduKy QYyHKIHH Y = B TOYKE ¢ a0CIUCCOM X0 = -3 UMEET BU/I;

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

A4. Teno ABMXKeETCS MO NMPSAMOM TaK, YTO PACCTOSIHUE OT HAYAIbHON TOYKU U3MEHSETCS 10 3aKOHY
S(t)=t+0,4t> —6 (m), rae t — Bpems ABUKeHHs B ceKyHaax. Haiiute ckopocTs Tena uepes 10

CEKYH/JI IIOCJIE Hayaja JIBUKEHUS .
1) 10; 2)9; 3) 8; 4) 7.

Yposens B.
BS. Ha pucynke n3o6paxéH rpapuk npou3BogHoNl HekoTopoil pyHkuuu Yy = f (X), 3ananHoil Ha

npomexyTke ( - 2; 2). CkoybKO Touek MUHUMYMa uMeeT pyHkius f (X) Ha 3ToM mpomexyTke?

B6. HaiinuTe yrinoBoii ko3 pUIMEHT KacaTelIbHOM, MPOBEACHHOMN K TpaduKy QYHKIHNH ) = X*+2x" +x*+1
B Touke X, =1.

B7.HaiinuTe npousBoankie Gpynkmmii : a) f(x)=(4x + 7)3 ;0) Yy =X-1g3X.

Yposens C.
o 2
C8. Haiijiute cymMmMy yrioBbIX KO3((PHUIMEHTOB KacaTelbHbIX K mapadone Y = X~ — 4 B Toukax

nepeceueHus mapaboiibl ¢ 0ChIo alcIHcc.
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Kpurtepun onenkn

Samanus bamer [Ipumeuanue
Al - A4 4 Kasxpiii mpaBrIIbHBIN OTBET 1 6ast
B5 - B7 6 Kax b1 mpaBuIbHBIN OTBET 2 Oajia
C8 3 Kasxip1ii mpaBWIIBHBIN OTBET 3 Oayia

MaxkcuManbpHbIN 0at 3a padboty — 13 6ann0B

IIxkana nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucs10 62/10B, HEOOX0AMMOE ISl TOJYYEHHUS] OTMETKH
« 5» (0TAMYHO) 13-12
« 4» (xopouio) 11-10
« 3» (YIOBIIETBOPUTEIHHO) 9-8
« 2 « (HEYOBIETBOPUTEIBHO) mMeHee 8
OTtBeTnl
1 Bapuaunr 2 Bapuant

Al |[1(4) 1(4)

A2 | 2x—sinx (2) 2X — COSX (2)

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

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

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

B6 | k=-7 k=16

4. 3x
gy ¢4 0)9eT+ 2008 2) 12(4x + 7Y% 6) tg3x + —
cos” 3x
C8 [go.=6+(-6)=0 lga=4+(-4) =0

Pa3znes UHTErpas u ero npuMeHenue

1 BapuanT
Yposens A.
Al. . Beruncnure uHTErpa:
2 j- d x
2 .
a)j(sx + X — 4)dx; 6) <3
1 i
A2, JIns dyukiuu f(X) = 3sin X Haiinure:
a) MHOKECTBO BCEX MEPBOOOPA3HBIX;
7T
0) mepBooOpazHyto, rpaduK KOTOPOH MPOXOIUT Yepe3 TOUKy M ( E ;0)

A3. Beruncnute, caienaB npeaBapuTeIbHO PUCYHOK, IUIOMAAL GUTYPhI, OTPAaHUYEHHOMN TNHUSMU:
y=0,5%x%y=0,x=2,x=0.

Ad4. Jlokaxwure, yto GyHkuus F sisercs mepBoodpasHoii aust Gpyakiuu f(X) Ha mpomexyTke
(- o0 ; +00), ecu F(x) = x3 — 4, f(x) = 3x2.



Yposens B.
3
BS. Beruucnure uHTerpai sz +(x - 3)2] dx
0

Yposens C.

C6. Haiinure mnomans GUrypsl, OrpaHIYEHHOMN JTMHUSMHA Y = 6X — X° U y = 2X.

2 BapuaHT
YpoBensb A.
Al. . Beruucnure uHTErpa:
2 - dx
a)'f(4x3—x+5)dx;6) J. = .
1 — 2 =

A2. Jns dyukiuu f(X) = 2€0S X Haiiaure:
a) MHOYKECTBO BCEX MEPBOOOPA3HBIX;

T
0) mepBooOpasHyto, rpaduk KOTOPOIl MPOXOAUT uepe3 TouKy M ( 5 :0)

A3. BeruucnuTe, cenaB npeiBapuTeIbHO PUCYHOK, TUIOMIAAL (PUTYPHI, OTPAHUYCHHOHN JTMHUAMU:

y=2x2,y=O,x=3,X=O.

Ad. lokaxure, uto pyHkuus F spnsercs nepsoobpasHoii ana Gpynkiuu f(X) Ha mpomesxyTke
(- o0 ; +o0), ecr F(x) = 2x — X2, f(x) = 2 - 2x.

Yposens B.

3
BS. Beruncnure uHTErpa I [X2 +(1- X)z] dx
0

Yposens C.

C6. Haiinure miomans GUIyphl, OrpaHUYEHHON IMHUAMHA Y = - 6X — X2 1y = - 2X.

Kpurepun ouenku

3ananus bamnsl [Ipumeuanue
Al - A4 6 Kax el mpaBuiIbHBIN OTBET 1 6asn
B5 2 Kax b1 mpaBUIIbHBIN OTBET 2 Oaia
C6 3 Kaxp1ii mpaBUIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0ast 3a paboty — 11 6asuioB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OrMmerka UYmucso 62,5108, HE00X0AMMOE 1JIsI OJYYCHHS OTMETKH
« 5» (OTIMYHO) 11-10
« 4» (xoporo) 9-8
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« 3» (Y1OBJIETBOPUTEIHHO) 7-6

« 2 « (HeY/IOBJIETBOPUTEIHHO) MeHee 6
OT1BeTHI
1 Bapuaunr 2 Bapuant
3
Al | a)45;0) 3 a) 18,5; 6) —g

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

4 Spur=1 ..
A3 S(I)nr = E KB.CH. () 8 kB.exL

A4 | F(X) sBasiercs nepBoobpasuoit s f (X) F(X) sBasiercs nepBoobpasnoii s f (X)
B5 |18

2 2
C6 10§KB.CIL Sopur = 10§KB.6I[.

Pa3znes DiieMeHThI TEOPUM BEPOSITHOCTEH M MATEMATUYECKOH CTATUCTUKH

1 BapuanT
Yposens A.
Al. JIns kaJ10r0 U3 ONKUCAHHBIX COOBITUIN ONPEAETUTE, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM, JI0CTOBEPHBIM
WJIN CIIy4alHbIM:
1) 3aBTpa OyzmeT Xopomas moroja;
2) B siHBape B rOPO/I€ MOMIET CHET;
3) B 12 yacoB B ropojie UJeT 10K/1b, a uepe3 24 yaca OyieT CBETUTh COJIHIIE;
4) Ha IeHb POXKICHUSI BaM MOAAPST TOBOPSAIIETO KPOKOIMIIA;
5) xpyrias OTJIMYHUIIA [TOJIYYUT ABOUKY;
6) KaMeHb, OPOIIIEHHBII B BOAY YTOHET.
A2. Onpenenute Moay, cpenHee apudMeTuueckoe u pazmax psiaa: 5, 6, 11, 11, — 1.
A3. KakoBa BEpOSITHOCTb TOTO, YTO 3aJlyMaHHOE J[BY3HAYHOE YHUCJIO JENHUTCS Ha 3 WM AenuTcsd Ha 27
Omnpenenurte BUI COOBITHSA.
a) CII0’KEHUE COOBITHIA; 0) npousBeeHUE COOBITUH.

A4. Bpruncure C; -CS - CJ -CZ.

AS. Ha cron GpocaroT Ba UrpajbHBIX TeTpaszpa (cepblif U Oelnblif), Ha rpaHsIX KaKJOro U3 KOTOPhIX TOUKaMHU
o0o3HaueHbl yucina oT 1 g0 4. CKOJIbKO pa3aMYHbIX Map YHMCET MOXKET MOSIBUTHCS HA TPaHAX ITHX
TETPa3APOB, COIPUKACAIOIINXCS C IOBEPXHOCTBIO CTONA?

A6. U3 10 nepBbIX HaTYpaJlbHBIX YHCEN CIy4yaliHO BhIOMpatoTCcs 2 yuciia. Beruncianre BeposiTHOCTH
CIEYIOIINUX COOBITHH:
a) OJIHO U3 BHIOpAHHBIX YMCEI — JIBOMKA; 6) 00a ymclia HeYeTHBIE.

Yposens B.

B7. B Opurane 4 xeHumuHbl U 3 MyxuuHbl. Cpenu 4ieHOB Opurajbl pasbIrpbelBaioTcst 4 Ouiera B Teatp.
KakoBa BeposiTHOCTH TOTO, YTO cpeau o0IaaaTeseld OUIETOB OKAXKETCS 2 KEHITUHBI U 2 MY>KIUHBI?

B8. Ha kaxxnoii kapTouke HamucaHa ofHa U3 OYKB K, JI, M, H, O, 1. YeTblpe KapTOUKH HAyTraJ BHIKIAJBIBAIOT
OJIHY 3a JApyroi B psan. KakoBa BepOSITHOCTb, YTO MPHU BBIKJIABIBAHUU MOJIYUYUTCS CIIOBO «KJIOI»?

Yposens C.
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C9. Haiinute BEpOSTHOCTH TOTO, UTO CIy4aifHBIM 00pa30M BBIOpAaHHOE JIBY3HAUYHOE YHCIIO MU JeieHnu Ha 11
naeT B octatke 10.

2 BapuaHT
YpoBensb A.
Al. JIns KaX0T0 U3 ONMCAHHBIX COOBITHH OMpeAeInTe, KAKUM OHO SIBJISIETCS: HEBO3MOKHBIM, JOCTOBEPHBIM

WM CITy4ailHbIM:
1) BBI BBIXOJUTE HA YUy, @ HABCTPEUY UJET CJIOH;
2) Bac mpuriacsT JiereTh Ha JIyHy;
3) uepenaxa Hay4YUTCsl TOBOPUTH;
4) BBIMTAJICT KEJTHIN CHET;
5) BBI HE BBIMTPAETE, yU4aCTBYS B OECHPOUTPHIIIHOM JOTepee;
6) mocse yeTBepra OyaeT MATHHUIIA.
A2. Onpenenute MOy, CpefHee apupMeTHIecKoe U pa3max psga:15, 4, 12, — 3, 15.

A3. KakoBa BepOSTHOCTh TOTO, YTO MEPBOE U3 3a[yMaHHBIX JABY3HAYHBIX YUCEN JCITUTCS HA 2, a BTOPOE —
nenutcs Ha 5?7 Onpenenure BUJ COOBITHS.
a) CI0YKEHUE COObITUM; 0) nmpousBeieHne COOBITUH.
A4. Boranciire Ay - A3 .

AS. U3 xopobku, comeprkaiiei 8 MeJIKOB pa3nuyHbIX 1BETOB, ['eHa u Tansa 6epyT 1o ogHoMy Menky. CKOJIBKO
CYIIECTBYET Pa3JIMYHbIX BAPUAHTOB TAKOTO BHIOOPA JBYX MEIKOB?

A6. U3 10 nepBbIX HATYpalbHBIX YHCEN CIy4yailHO BHIOMpAIOTCs 2 yuciia. Berunciante BeposiTHOCTH
CJIEIYIOIIUX COOBITHH:
a) OJIHO U3 BHIOPAHHBIX YMCEN — eIMHUIIA; 0) 00a YKca YeTHBIE.

Yposens B.

B7. B ypHe 6 Genbix u 4 yepHbIX mapa. M3 3Toil ypHBI Hayqauy u3Biekau 5 mapoB. KakoBa BepoSATHOCTh
TOT0, 4TO 2 U3 HUX Oelble, a 3 yepHble?

B8. Ha kaxxnoif kaprouke HamvcaHa oJHa U3 OyKB p, C, T, Y, JI, X. UeTblpe KapTOUKH HayraJl BbIKJIa/bIBAIOT
OJIHY 3a Ipyroi B psii. KakoBa BEpOSITHOCTh, UTO MPH BBIKJIAJBIBAHUN MOJIYYUTCS CIIOBO «CTYIN?

Yposens C.

C9. Haiinute BepOSATHOCTH TOTO, UTO CIy4ailHBIM 00pa3oM BBIOpaHHOE IBY3HAYHOE YHCIIO MPH JIeJIeHnH Ha 13
JIaeT B OCTATKeE 5.

Kpurepun ouenku

3ananus bamnsl [Ipumeuanue
Al - A6 6 Kaxpiii mpaBuiibHBIN O0TBET 1 6asn
B7,B8,C9 9 Kaxxnprit mpaBuibpHBIN oTBET 3 Oasia

MaxkcumanbHbIi 0an 3a padoty — 15 6ayioB

Ikana nepeBoaa 0a/1J10B B 0TMETKH

OTMeTKa Yucso 6a/1510B, HEO0OX0AUMOE LISl NOJYYEHHUSI OTMETKHU

« 5» (0TIMYHO) 15-14
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« 4» (xopo1o) 13-12
« 3» (YIOBIETBOPUTEIHHO) 11-10
« 2 « (HeYOBJIETBOPUTEIBHO) menee 10
OTBeTbI
1 Bapuant 2 Bapuant
1) ciyu; 2) noctoB; 3) ciayd; 4)HEBO3M; 1) HeBo3; 2) cinyd; 3) HEBO3; 4) cityd;
Al
5) ciyd4; 6) TOCTOB. 5) HEeBO3; 6) TOCTOB.
A2 Mona paBHa 11; pazmax 12; cp. apud. 6,4; Moj1a paBHa 15; pa3max 18; cp. apud. 8,6;
A3 a 0
A4 90 21600
A5 16 56
2 2
Ab a) 0,2;0) — a) 0,2; 6) =
9 9
18 5
B7 — —
35 21
1 1
B8 — P
360 720
0,1 7
C9 —
90

Pa3nes1 YpaBHeHHsI M HEPAaBEHCTBA

1 BapuanT
7 11
0,725 +0,6 +——+ —
Al. Beruucnure: 1 40 2% -0,25.
0128 -6-——-0,0345 : —
4 25
A2. Pemuth ypaBHEHHUS:
1) 2% +5x—1=0;2) 3x? = x; 3) X=1_3¥*F2 4
2 4
B1. Pemnte HepaBeHcTBa:
1) 4-2x<1-(4x-1):2) X150,
5—-X
. |2x+5y =15
B2. Pemuth cucreMy ypaBHEHHMIA: .
X—2y=3
C. Pemnte ypaBHeHUS:
1) 5-(x-1)° =3-4x+5x%;2) Vx+2 =x.
2 BapHaHT
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Al. Beryuciure:

0425+09+—+ —
40

7 11

0,5- 1§
5

A2. Pemuth ypaBHEHHUS:
1) 4x* -5x-6=0;2)-3

B1. Pemuth HEpaBeHCTBA:

1)2(1-x)>5x—(3x+2);2)

B2. Pemuth cucteMy ypaBHEHUI: {

C. Peuute ypaBHeHUS:

20 1
_0023: 2 4
25
2 _x:3) 4x—1_3x+2=1;
3 6
2x+120.
5-x

X+5y =15
3X—2y=—6

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

Kpurtepun onenkn

3ananus basnbl [Ipumeuanue
Al -A2 4 Kasx b1t mpaBuiibHBIN O0TBET 1 Oasn
B1- B2 6 Kaxplil mpaBriIbHBIN OTBET 2 Oaia
C 6 Kasxip1ii mpaBWIIBHBIN OTBET 3 Oayiia

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

Ikana nepeBoaa 0a/1J10B B OTMETKH

Ormerka Ynucao 6215108, HEOOXO0AMMOE 1JIsl MOJYYCHHS OTMETKH
« 5» (OTIIMYHO) 16 - 15
« 4» (xoporo) 14 -13
« 3» (YIOBIIETBOPHUTEIHHO) 12-10
« 2 « (HeYTOBJICTBOPUTEIIHHO) menee 10
OTtBeTnl
1 Bapuaunr 2 BapuaHnr
Al 1 1
54+ . 3. 1.
A2 Dxpz 5533 00 L 12 -3:20,-1:92
4 3 4 3
Bl 1) x <-1;2) xe[0,5;5). 1) x <1;2) xe[-0,5;5)
B2 (5;1) 0;3)
1) l'2)2 1) —2'2)HGTKO Hel
C 377 24’ pret

38




KOHTpOJIbHAsi paboTa Mo y4eOHON AUCLUIIIIMHE

Bapuanr |

a - 2
1. Haiture 3nauenue Beipaxkenus 1| ——Db° | npua= E b= —g, c=0,6.
C

3

2. [IpencraBbTe OOBIKHOBEHHYIO APOOD ? B BH/JIC JICCATUYHOM MEPUOTUICCKON TpOOH.

3. Yucno 0,000314 npeacraBbTe B CTAaHIAPTHOM BHJIC.

4. Haitnute npousBeaenue uncen a = 5,4 u b = 0,2468101... ¢ TOYHOCTHIO 10 JCCATHIX.

5. Jlansl uncna z1= - 3 +5i, 2= 4 -7i.
Beruucnure:
a) CyMMYy 4HCell Z1 U Z2; 0) pa3HOCTh YKCeN Z1 U Z2; B) MPOU3BEICHUE YNCEN Z1 U Z2.

6. Pemite ypaBHeHue: vx+2 =3
7. Pemmure ypaBHeHue: 5* = 125;

8. Onpenenure x, ecru 1007 X = —2;
9. Pemure HepaBeHcTBO: 10g2(X-1)> 3;

10.

Bapmuanr 11

1. HaiiuTe 3HaueHne BRIpaskeHus 1: (a— b )npu a= % b= g ,c=16
c

4

2. [IpencraBbTe OOBIKHOBEHHYIO APOOb ? B BHJIC JIECATUYHOMN MEPUOTUIECCKON TpOOH.

3. Yuco 0,0000271 mpencraBbTe B CTAHIAPTHOM BHJIC.

4. Haiinure npousBenenue uncen a = 3,2 u b = 0,02345202...c TOYHOCTHIO IO COTHIX.
5. lausl uncna z1= - 1 +3 i, Zo=4 + 5i.

Brruncinure:

a) CYMMY YHCeJI Z1 ¥ Z2; ) pa3HOCTh YHCEII Z1 ¥ Z2; B) MPOU3BEICHHUE YNCET Z1 U Z2.

6. Pemure ypaBHenue: 12 +3x =2;
7. Pemure ypaBHenue: 3* = 81,

8. Onpenenure X, eciu log, x=-1:
9. Pemute HepaBeHcTBO: 10gs (5 —2X) < 1;
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10.

3aJlaHNE OTBeThI OTtBeThI bamnbl
| BapuanT 2BapUaHT
1 2,4, 4/3 ; 1
2 0,428571, 0,571428,; 1
3 3,14 -10% 2,71 -10°%; 1
4 13; 0,8; 1
5 a) 1 -2i;0) -7+ 12i; a) 3 +8i;0)-5—2i;B) - 1
B)23—1. 20 + 7i.
6 7; 8 1
3
7 3, 4, L
8 1/49; 1/3; 1
9 (9; ) (0;2,5) 1
10 0. 4. 1
OrMmerka Yucso 62,5108, HE00X0AMMOE [1JIsl OJYYEeHHUS OTMETKHU
« 5» (OTIMYHO) 10
« 4» (xoporio) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (Hey/IOBIIETBOPUTENIHHO) MeHee 6




3ajanus 11 MPoOBeJeHUsI IPOMEKYTOYHOM aTTeCTAIUU M0 Y4eOHOM TMCIUTIIHHE
3ananme 1 (mpakTH4ecKoe)
TekeT 3aganusi: BeIMoJIHUTE 2K3aMEHAIIMOHHYIO paboTy

Bapuanr 1.
O0s3aTeIbHAA YACTh
IIpu BpInoiHeHuu 3aganuii 1-3 3anummTe X0 pelIeHUs U NMOJY4YeHHbIH OTBeT.

1. (1 6amn) HaiimuTe Kopens ypaBHenus 322 = 81,
log, J13

2. (1 6ann) Haiinure 3HaueHUE BRIPAKECHUS .
log, 13

3. (1 6amn) ®nakon mamnyHs ctouT 160 py6neii. Kakoe nanbosnbiee uncio GpaakoHOB
MO3kHO KynuTh Ha 1000 pyOseit Bo BpeMs pacrpo/iaxu, Korjaa CKujaka coctasiseT 25%7?

IIpu BbINOTHEeHUM 3aaHuii 4-7 3anUIIUTE MOJYYEHHBbIH OTBeT.

4. (1 6amn) Ha pucynke (cM. Huxe) n3odpaxen rpadpux Gpyakuun y = f (x), OTpe/IeJICHHON Ha
uHTepBaiue( - 6; 8). Onpenenure KOJIUYECTBO LIENIBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
(GYHKIINY MOJ0XKUTENbHA.

5. (1 6ayn) Onpenenute HaMMEHblIIee U HanOOJIbLIee 3HAYeHUS (PYHKIIUU.

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

7. (1 6amn) IIpu kakux 3HAUEHUSIX

x, f(x) <0.

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

41



. . 1
8. (1 6amr) HaliquTe 3HaYeHHE Sina, €CJIM K3BECTHO, YTO COSO, = 3 u o £ [ yerBepTn.

9. (1 6amn) Pemuth ypaBHEeHUE 2cos(x+%) =1.
10. (1 6amn) Pemute ypaBuenwue logs(5 — 5x) = 2logs2.

11. (1 6amr) CrpoutenbHoi pupme Hy)HO mprodpectr 50 KyOOMETPOB CTPOUTEITHLHOTO
Opyca y 0JJHOTO U3 TpeX MOCTABIIMKOB. KakoBa HaMMEHbBIIIasi CTOMMOCTh TaKOW MOKYITKU
¢ nocTaBKoi (B py0sisax)? LleHbl 1 yCIOBHS yKa3aHbl B TAOJIHIIE.

TocTapik Llena 6pyc§1 Croumocth JlononHuTenbHbIE
(py0. 3a 1m°) JIOCTaBKH YCIIOBHS
A 3500 9900 -
[Ipu 3akasze Ha cymMmy OoutbIiie
b 4500 7900 150000 py6. mocTaBka OecIijIaTHO
[Ipu 3akaze Ha cymmy OoutbIie
B 3600 7900 200000 py6. mocTaBka OecIijIaTHO

12. (1 6amr) B paBHoOGenpenrom tpeyronsanke ABC ¢ ocHoBanuem AC G0KOBasi CTOpoHa

7 .
AB paBna 8, a cos A = T . Haligute BbICOTY, IPOBEIEHHYIO K OCHOBAHHUIO.

IIpu BoInoTHennu 3aganuii 13-18 3anummTe X0 pelieHUs: M MOJIy4YeHHbIH OTBET.

13. ( 1 6awn)Haiiqure 3Ha4eHHE BBIPAKECHUS 4\/6 +10 4 6-/6 :
8x+36

X+13

15. (16amn) TIpssMOyTOIBbHBIH MTapajIe/ICUIIE ] OITUCaH
OKOJI0 IUJUH/IPA, PAJANYC OCHOBAHHUS KOTOPOTO PaBeH 2.
O06nem napanenenurneaa pasen 16. Haitnure BeicoTy
UIMH]IPA.

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

16. (1 6amn) Teno aBmKeTcs 10 3akoHy S(t) = x2 — 4x +3. Onpenenure, B
KaKoil MOMEHT BPEMEHU CKOpPOCTh OyJIeT paBHA 4.

17. (1 6amn) Pemurs ypaBHEHUE sin2 x—2sin x—3=0.

18. (1 Gan) Permre HEpaBEHCTBO 5ix >0,04.

JlonosHUTEIbHAS YACTh

Ipu BeinoHeHuu 3agannii 19 - 22 3anummTe X0/ pelieHus U MOJYy4YeHHBIH O0TBeT.

19.(3 6ayuta) Haiiqure Hanbosbiuee 3HaueHne GYHKIUA Y =122 cosXx+12X—37+9 na
T
orpeske | 0;=|.
’ { 2}

4x-y=2

20.(3 6amna) Pemure cucremy ypaBHeHHfI{ .
Ioglz 3x = Iogl2 (y+1)
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21.(3 6amna) PaBHoOouHas Tpamenus ¢ ocHoBaHUsIMH 10 cM 1 18 cM u BbICOTOH 3 cM
BparacTcs OKOJIO MCHBIICTO OCHOBAHM. HaﬁIIHTe rmjiaonrazab MMOBEPXHOCTHU TECJIA
BpAIICHHUSI.

22.(3 6amna) Haiinure pemenue ypasaeHus COS2X+SiN X =0052 X .

VKaxuTe KOPHH, IIPHHAUIeXKAIIHe oTpe3Ky [0;27].

Bapuanr 2.

Oo0s3aTeIbHas YaACTh
IIpu BbInoiHeHuu 3aganuii 1-3 3anummTe X0 pelIeHUs U NMOJY4YeHHbIH OTBeT.

1. (1 6asmn) Haiinure kopens ypapHenus 2 1 *= 16.
log, ¥/27

2. (1 6amn) Haiinure 3HaYCHHE BBIPAKCHUS
log, 27

3. (1 6amn) Terpans crout 20 py6ieit. Kakoe HanbobIIee Yucio TakKux TETPaaed MOKHO
Oyzaer kynuth Ha 350 pyOuielt mociie moHMKeHus LeHsl Ha 25 %.

IIpu BeInOTHEeHUN 3a1aHuii 4-7 3anMIINTE MOJYYEeHHBbIH OTBET.

4. (1 6amn) Ha pucyske (cM. HiKe) H306pakeH rpaduk ¢pyskuun y = f(x), onpenenennoii Ha
unrepaie (-7; 7). Onpenenure KOJIMIESCTBO IEIbIX TOUYEK, B KOTOPBIX IPOM3BOIHAS
(GYHKIMH MOJ0XKUTENbHA.

5. (1 6amr) Onpenenure HAaMMEHbIIIEE U HANOOJIbIIIEE 3HAYCHUS () YHKIIUH.

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

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

Wy

¥ = flr]

/ & Ilpu BpimoiHeHny 3a1anui 8-12 ykaure X0/
v pelleHus U 3aNUIIUTE MOJyYeHHbIl 0TBET.

8. (1 6amn) Haitnute 3HaueHue COS 0, €CIM U3BECTHO,
. 12
910 Sin 0. = 13 u o £ | veTBepTH.
9. (1 6amn) Permuth ypaBHeHHE 2Sin(X + %) =1.

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

11. (1 6amn) CtpoutenbHO hupMe HY)KHO pruodpecTr 79 KyOOMETpOB MEHOOETOHA Y
OJTHOTO U3 TPeX MOCTaBIIMKOB. CKOJIBKO MPUAETCS 3aIUIATHTh 33 CAMYIO JICIIEBYIO
MOKYTIKY C JIOCTaBKO# (B pyO:six)? LIeHbl U yCIOBUS TOCTaBKHU MPUBEIEHBI B TAOIHUIIE.

CTONMOCTE CTONMOCTE
JlonosHUTENbHBIE
ITocTaBmuk nemodeToHa IOCTaBKU OB
(py6. 32 1 M) (8 py6.) y
A 2650 4400 -
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b 3200 5400 IIpu 3akaze Ha cymmy Oosbiie 150
000 py0. noctaBka 6ecraTHO
3
B 2680 3400 [Tpu 3akaze 6onee 80 M° qOocTaBKa
OeCIUIaTHO

12. (1 6amn) B tpeyronpauke ABC AC = BC, AB =6, cos A =

gl w

. Haiinure BicoTy CH.

IIpu BoInoiHeHnu 3aganui 13 - 18 3anummTe X0/ pemieHUs U MOJy4eHHbIH OTBET.

13. ( 1 6ann)Haiiqure 3Ha4eHNE BBIPAKEHUS 3

14. (1 6amn)HaiiguTte KOpeHb YpaBHEHUS X = x -6

X+2

V5 +10 ,-5-45

15. (16amn) Lunuaap BoucaH B IPSIMOYTOJIBHBIN Mapaieenumne].

Panuyc ocHoBanus nunuHpa paseH 2. OobeM

napasuienenunena pasen 80. Haliaure BeICOTY HIUIUHApA.

16. (1 6amm) Teno aBkeTCs 1O 3aKoHY S(t) = 2x% — X + 1.

Omnpenenure, B KaKOii MOMEHT BPEMEHH CKOPOCTh OyJeT paBHa /.

2

17. (1 6amn) Pemnts ypaBHenue Sin

18. (1 6amn) Pernte HepaBeHCTBO SLX >0,125.

JlonmosHUTEbHAS YACTH

X—6sinx =0.

Ipu BeinoTHeHuH 3aganuii 19 - 22 3anummMTe X0/ pelieHus U MOJTy4YeHHBIH 0TBeT.

19.(3 Gaia) Haiiaure Hanmenbiee 3Hadenne Gyrkmun ¥ — 138 —98INx+9 g orpeske {O; %} :

20.(3 6anna) Pemure cuctemy ypaBHeHUH {

3X+y=3
log,(5x+4y)=log,(y+5)

21.(3 6amna) PaBroOouHas Tpamerus ¢ ocHoBaHusIMU 12 ¢cM u 18 cM u BbIcOTOM 4 CM
BpallaeTcs OKojao OombIiiero ocHoBanus. Haliaure 00bEM Tena BpaiieHusl.

22.(3 6anna) Haiinute Bce penieHust ypaBHEHUSI COS2X +SiNn

VKauTe KOPHHU, NPHHAUIKAIINE OTPE3KY |- 7; 7.

Bapuanr 3.

2

Oos3aTesIbHAsE YACTH
IIpu BeInosTHeHuu 3aganuii 1-3 3anuumMTe X0 peLlIeHUs U MOJY4YCHHBbIH OTBET.

1. (1 6amn) Haiinure Kkopenb ypaBHeHns 2 X ~20= 16.

X=COSsX.
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2. (1 6ann) Haiinure 3HaueHUe BHIpAKESHUS —2|092 3 -

3. (1 6amn) Terpans crout 40 py6reii. Kakoe HanbompIee 9MCIO TAKKX TETPATCH MOKHO
Oyznet kynuTh Ha 750 py6ueii nocne noHuxenus uensl Ha 10%?

IIpu BbINOIHEHNH 3a1aHNi 4-7 3aNUIIMTE MOJYYeHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HKe) n306paskeH rpaduk ¢pynkuun y = f(x), onpenenensoit na
unrepsaiue( - 10; 2). Onpenenure KOIMYECTBO LETBIX TOUYEK, B KOTOPBIX MPOU3BOIHAS
(GyHKIMU OTpULIATENbHA.

5. (1 6amn) OnpenenuTe HaUMEHbIIee U HAUOOJbIIEe 3HAYCHUS (DYHKIIHH.

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

7. (1 6amn) [Ipu kakux 3HaYeHUAX X, f(x) < 0.

u = flx)

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

. . 3
8. (1 6amn) HaliquTte 3HaueHue sin 0, €CJIM U3BECTHO, YTO COS 0L = c u o € Il yeTBepTH.

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

11. (1 6amn) B Tabnune ykasaHsl cpeHUE LIEHBI (B pyOIIsiX) HA HEKOTOPbIE OCHOBHBIE
MPOIYKTHI MUTaHUs B TpEX ropoaax Poccun (mo manueiM Ha Hadano 2010 roga)

HanmeHnoBanme npoaykra bapnayn TBepp IIckoB
[TimennunsIii X106 (0aTOH) 12 11 11
Mounoxo (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 kr) 260 240 235
['oBsimmHa (1 KT) 300 280 280
ITogconneunoe macno (1 nurp) 50 38 62

Ornpenenure, B KAKOM U3 3TUX TOPOJIOB OKAXKETCSI CAMBIM JICIEBBIM CIIEAYIOIMNUA Ha0OP
NPOAYKTOB:3 Kr KapTodens, | Kr chipa, 3 J1 MOACOTHEYHOro Macia. B oTBeT 3anummre
CTOMMOCTbH JIAHHOT'O Ha0Opa MPOIYKTOB B 3TOM Topojie (B pyOIsix).
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12. (1 6amn) B tpeyronsanke ABC AC = BC, AB =10, cos A = % . Hatigure BeicoTy CH.

IIpu BoImoIHeHuM 3agannid 13-18 3anumuTe X0 pemieHnsi ¥ MOJyYeHHbI 0TBeET.

Ji+2 247
13. (1 6amm)HaiiauTe 3HaYeHNE BRIPAKCHHS 47'7% .4 :
14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUS X = ox _53 .

X+

15. (16amr) [IpsMoyroibpHBINA MapauIeenuIie]] OIMCaH OKOJIO
[WIMH]IPA, PAINyC OCHOBAHUS U BBICOTA KOTOPOTO PaBHBI
6. Haiimure 06beM mapaienenumesna.

16. (1 6amr) Temo ABMKETCS MO MPSIMOM TaK, YTO PACCTOSIHUE S OT HAYAJILHON TOYKH
M3MEHSETCS 10 3aKOoHy S = 5t — 0,5t2 (M), Toe t - Bpemsi IBHKEHUS B CEKYH/Iax.
Haiinute ckopocTh Tena yepes 4 ¢ mociie Hayana ABHKCHUSI.

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

1

18. (1 6ann) Pemure HEpaBeHCTBO 49" < (7) ”

JlomoJiHMTEILHAA YACTH

IIpu BeinoHeHuy 3aganuii 19 - 22 3anummTe X0/ pelieHUs U MOJYy4YeHHbI 0TBeT.

19.(3 6anna) Haiinure HaumeHblee 3HaueHUE PYHKIMU Y =2 C0S X +5X+8 Ha oTpeske [0; 3?”} :

2x+y=15
20.(3 6anna) Pemnte cuctemy ypaBHEHUI .
x-3y=log, 16

21.(3 6amna) PaBHoOo4Hast Tpamemusi ¢ OCHOBaHUSIMHU 12 ¢cM U 24 ¢M U BBICOTOM § CM B MEPBBIN
pa3 BpallaeTcst OKOJIO MEHbBILIEr0 OCHOBAaHUS, a BO BTOPOM — 0K0JI0 Gosbiero. CpaBHUTE
00BEMBI TEJ BpAIICHHUS.

2

22.(3 6amna) Halinure pemenue ypaBHeHus COS2X—SIN X=C0S“ X .

VKaxuTe KOpHH, IPHHAIIeKaIHe oTpesky [0;27].

Bapuanr 4.

Oos3aTesbHAsE YACTh
IIpu BeInoTHeHuH 3aganuii 1-3 3anuuTe X0 pelIeHUs U NO0JY4YeHHBbIH OTBET.

1. (1 6amn) Haiigure Kopers ypapHerus 3 X~ 13=9,

84

2. (1 6amn) HaiinuTe 3HaueHNe BBIPaKEHUS —5| 0. 7

3. (1 6amn) [lapukoBas pyuka crout 20 py6neit. Kakoe Hanbosbiee 9uciio TakKux pydex
MOXHO OyzeT KynuTh Ha 500 py6ieit mocne noBeimenus 1eHsl Ha 10%?
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IIpu BbINOTHEHNH 3a1aHUi 4-7 3anIMIINMTE NOJTy4YeHHBIH O0TBeT.

4. (1 6amr) Ha pucyHke (cM. HibKe) H306pakeH rpaduk ¢pyskuun y = f(x), onpeneneuHoii Ha
unrepaie (-1; 12). Onpenenure KOIMYECTBO HEIBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
(YHKIINU TIOJ0KHUTEIbHA.

5. (1 6amr) Onpenenure HaMMEHbIIIEe U HAMOOIbIIIEE 3HAYCHUS () YHKIIUH.

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

7. (1 6amn) [Ipu kakux 3HaYeHUAX X, f(X) < 0.

IIpu BbInoTHeHMH 3agaHuii 8-12 ykakuTe X0/ pellieHUs] M 3aNMIINTe MOJyYeHHbIH OTBeT.

. . 5
8. (1 6amn) Haitnure 3naueHue COS o, €CIM U3BECTHO, 4TO SIN o = P u o £ Il veTBepTH.

9. (1 6amn) Pemuts ypaBHeHue sin(x+ z)=cos(— %) .
10. (1 6aywt) Pemmmre ypaBuenue Ig(x +3) = 2Ig 5.

11. (1 6amn) B Tabnune ykasaHsl cpeiHUE 1IEeHbI (B pyOIsiX) HA HEKOTOPHIE OCHOBHBIE
MPOIYKTHI MUTaHUs B TpEX ropoaax Poccuu (mo manueiM Ha Hadano 2010 roga)

HaumenoBanue npoaykra benropon SApocnasnb Boponex
[TiennunsIi X516 (0aTOH) 11 15 14
Mounoxko (1 nutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Coip (1 kr) 205 240 270
['oBsuHa (1 kr) 240 230 240
[Tonconreyroe macio (1 mTp) 44 58 52

Omnpenenurte, B KAKOM U3 3TUX TOPOJIOB OKAKETCS CAMBIM JICIIEBBIM CIEAYIONINI Ha00p
MPOAYKTOB: 3 J1 MOJIOKA, | KT TOBSIAWHBI, | JT TOACOJHEYHOrO Macia. B oTBeT 3anummure
CTOUMOCTbH JIaHHOTO Ha0opa MPOAYKTOB B 3TOM Topoje (B pyoIisx).

12. (1 6amr) B tpeyronsanke ABC AC = BC, AB =32, cos A = g . Haitnmure BricoTy CH.

IIpu BeimoTHeHnu 3aganuii 13 - 18 3anumuTe X0 peleHns U NMOJY4YeHHBIN OTBeT.

+1 . 62—\/5 .

6
13. ( 1 63.]'[.]'[) HaI/II[I/ITe 3HAYCHUC BBIPAKCHHUA
11x -12

14. ( 1 6ann) Haiiaure KopeHb YpaBHEHHS X = 2
X+
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15. (16amr) [IpsMoyrobpHBIN MapauIeNenuIie]] OMMCcaH OKOJIO
MWIMH]IPA, PAINyC OCHOBAHUS U BBICOTA KOTOPOTO PaBHBI 1.
Haiinure 06beM mapamienenumnesa.

16. (1 6ayn) Tenmo ABMXKETCS MO MPSMOM TaK, YTO PACCTOSIHUE S OT HaYaIbHOW TOUKH
M3MeHseTcs 1o 3akoHy S =t + 0,5t% (M), rae t - BpeMsi ABMKEHUS B CEKyH/IaxX.
HaiinuTe ckopocTh Tena dyepes 4 ¢ mocje Havaja JBUKCHUSI.

17. (1 6amn) Pemmth ypaBHeHHE 2c0s” Xx—cosx—1=0,

18. (1 6amn) Pemnre HepaBencTBo 27

1+2x >(1)2+x_

JlomosiHUTEIbHAS YACTH

IIpu BeinoHeHuy 3aganuii 19 - 22 3anummTe X0/ pelieHUs U MOJYy4YeHHbI 0TBeT.

19.(3 6amna) Haitnure Haumenblee 3HaueHne PyHKIUU Yy =6C0SX+11Xx+7 Ha oTpe3ke {0; 377[} .

20.(3 6amna) Pemure cuctemy ypaBHEHUH {

X+4y =16
log, y =log, (4x+4)’

21 .(3 6amna) PaBHOOOYHAs Tpanenus ¢ OCHOBaHUSAMH 12 ¢M U 28 cM U BBICOTOM 6 cM B IEpBBIH
pa3 BpaIaeTCsl OKOJIO MEHBIIIEI0 OCHOBAHUS, a BO BTOPOil — 0K0J10 OoibIiero. CpaBHUTE
IUIONIA/IM TOBEPXHOCTEN TEJl BPALLEHUS.

22.(3 6amna) Haiinure Bce perieHus: ypaBHEHUST COS2X+Sin
VKakuTe KOPHH, NPUHAISKAIINE OTPE3Ky |- 7; 7.

2

OTBeThI K 3K3aMEeHAIIMOHHOM padoTe

X+cosx=0.

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHTt
1 x=-1 Xx=-3 x=12 X =3
2 0,5 0,2 14 12
3 8 ¢1akoHOB 23 TeTpagu 20 TeTpaneit 22 Tetpaau
4 4 TOUKH 6 TOUEK 5 ToueK 5 Touek
5 Yuau6 = 4,5; Yuanm = -3,3 Yuau6 = 3; Yuaum = -3,5 Yuau6 = 4; Yuaum = -3,2 Yuau6 = 3,3; Yuaum = -3
6 X X €[-2;2] v [6;7) X €(-10;-8]w[-2;2) X e(-L2]u[4;8]
€(-6,-4]v[-2,2] v [6:8)
7 x €[-4;-2]u[2;6] x e(-7;-2]u[2;6] x €(-8;-2] X €[2;4]U[812)
8 sinazﬁ cos,ozzE siner=08 cos,ozz—2
3 3 13
o x=t2 T omnez x=(—1)”z—£+;zn,nez x=t2 T omnez x=(—1)”£—7r+;zn,ne
3 3 6 2 2 6
10 0,2 -/ -1 22
11 184900 ThIC. PYO. 213750 ThIC. PYO. 381 pyo. 352 pyo.
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12 6 4 12 12
13 256 243 256 216
14 4u-9 3u? 3ul 4u3
15 1 5 864 4
16 4 ceKyHIbI 2 CeKyHJIbI 1m/c 5wmlc
17 T Xx=0+zn,ne ”Z T x=0+2m;
X=——+2m,ne”Z X=—+ 27N,
2 27
x:i?+ 2mnelZ
x=(-1)" -%+7m,nez
18 X< 2 x<1 X<3 7
X>——
8
19 21 9 10 13
20 x=1,y=2 x=1;y=0 x=7,y=1 x=0,y=4
21 1387 cm? 2247 cm® Ha 2561 cMm® Ha 1927 cm?
22 0;£;7r;27r if;o 0;77;3—” iz;iﬂ
2 2 2

Ikana nepeBoaa 0a/1JI0B B OTMETKHU 10 NATHOAUILHOM cHcTeMe

OTMeTKa

Yucio 0amos,
HEO0OXOAUMOE IS
HOJIyT-IeHI/Ifl OTMCTKHU

«3» (YZAOBJIETBOPUTEIILHO) 9-16
«4» (xopouio) 17-21
«5» (OTIUYHO) 6onee 21
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OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[2)KETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIIEI'O OBPA3OBAHM
«CAHKT-IETEPBYPIT CKHUH T'OCYJJAPCTBEHHBIN DKOHOMHNYECKUI
YHUBEPCUTET»
Koutem:x OM3Heca ¥ TeXHOJIOT Uil

PaccmoTtpeno Ha 3acenannm
OK3aMeHanoHHbINA OmteT Noe ... AKJIOBOIl KOMUCCHUH

10 CIICHHUAJIBHOCTH

[Ipencenarens :
10 JUCLUIIIINHE:

KypC: CEMecTp:
«» 20 1.

Texct 3amannsa

[IpenonaBarens N.0. Gamunus
(mosmuck)

K xoMIiekTy sK3aMeHaIlMOHHBIX OMJIETOB MPUJIAratloTcsl pa3paboTaHHBIC IIpenogaBaTeiieM
Y YTBEPXKJICHHBIC HA 3aCE€IaHUU IIUKIIOBOM KOMUCCHUH KPUTEPHUH OLICHKH MO JUCITUTUINHE.

Kpurepuu ouenku:

- OLCHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, CCIIM ....ooviiiiiiiiiiiiie., ,
- OLCHKA «XOPOIIOD) vttt ittt ieiittietans treeaieesannnseaannnsasnannnnns ,
- OLCHKA «YAOBJICTBOPHUTCIIBHOY ...ttt ittt etiiiiieenanaas ,
- OLOCHKA «HCYAOBIICTBOPHUTCIIBHO ...ttt ittt eiieaaaaanas

- OLICHKA «3aYTE€HOY» BBICTABIISICTCS CTYACHTY, €CIIH .. .veeeeennneineennnnnnens. ;
- OLICHKQ ((HE BAUTEHO . uuutttteeennntteeeennteeeeenteee e ettt eitaneeeeeeannes
[IpenonaBaTenb N.0O. ®amunus

(TozITIHCE)

« » 20 .
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Ounenka
IK3aMEHA

TpeOoBaHnus K 3HAHUAM

«OTJIMYHO»

OneHka «OTJIMYHO» BBICTABISIETCA CTYACHTY, €CIU OH TIyOOKO M MPOYHO
YCBOMJI IPOIPaMMHBIN MaTepHall, UCUEPIBIBAOILE, IIOCIEA0BATENbBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT TECHO YBS3bIBaTb TEOPUIO C
IIPaKTUKOM, CBOOOJHO CIpaBi€TCs C 3aJadaMy, BOIPOCaMU M APYTUMU
BUJIaMH TIPUMEHEHUs 3HAHUM, MPUYEM HE 3aTPYIAHSAETCS C OTBETOM IIpHU
BUJIOM3MEHEHHUH 3aJaHUH, UCIOIB3YET B OTBETE MaTepuall MOHOTpaduIecKoi
JUTEpaTyphl, MPABUIHLHO OOOCHOBBIBAET MPUHATOE pEUICHHE, BIIAJEET
Pa3HOCTOPOHHUMU HaBbIKaMH U IIPUEMAMH BBIIIOJHEHUS MPAKTUYECKUX 3a/1ad.

«XOopouro»

OneHka «XOpoIIO» BBICTABIISETCS CTYAEHTY, €CJIM OH TBEPAO 3HACT MaTepual,
IrPaMOTHO M MO CYIIECTBY M3JIaraeT €ro, He JOMYCKas CYyLIECTBEHHBIX
HETOYHOCTEH B OTBETE€ HA BOIPOC, MPABWJIBHO IMPUMEHSET TEOPETUUYECKUE
MOJIOKEHMSI TPU PELICHUMM MPAaKTUYECKUX BOIPOCOB U 3ajady, BIAJEET
HE00XOIMMBIMU HABBIKAMH M TPUEMAMH WX BBITIOIHEHUSI.

«YyHAOBJICTBOD
HUTCIIBHO)

OHGHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HMCCT
3HAaHUA TOJIBKO OCHOBHOI'O MaTCpHUalia, HO HC YCBOWJI €ro HeTaHeﬁ, A0IMyCKacT
HCTOYHOCTH, HCAOCTATOYHO IIPABUJIBHBIC (bOpMan/IpOBKI/I, HapyHmCcHUA
JIOTHYSCKOM IIOCIICAOBATSIBPHOCTH B HM3JI0KCHUH [nporpaMMHOI0O Marcpuaja,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUHN ITPAKTUYCCKUX pa60T.

«HEYJOBJIETB
OpUTEIBHO»

OreHKa «HEYJIOBIETBOPUTEIBHOY BBICTABISETCS CTYIEHTY, KOTOPBII HE 3HAET
3HAYUTEIBHOM YacTW MPOTrPaMMHOTO MaTepHaja, JIOMYCKaeT CYIIECTBEHHbBIC
omuOKH, HEYBEpEHHO, C  OONBIIMMH  3aTPYJAHEHUSMH  BBITIOJIHSET
npakTuyeckue paboTsl. Kak mpaBuiio, OIEHKAa «HEYAOBJIETBOPUTEIBHOY
CTaBUTCSl CTYyJIEHTaM, KOTOpble HE MOIYT MPOJOJKUTH oOO0ydyeHue 06e3
JIOMIOJTHUTEIBHBIX 3aHATHIA IO COOTBETCTBYIOLICH TUCIUIUIMHE.

Koaudukarop (mpuMepHbIii NepevyeHb) OLEHOYHBIX CPeACTB IS OLCHKH 3HAHWH, YMEeHHMH H

[Ipunoxenune 1

YPOBHS C()OPMUPOBAHHOCTH KOMIIETEHIHI

Ne /mt Tun onleHOYHOrO Kparkast xapakTepucTuka OleHOYHOTO IIpencraBnenue
Kon CpencTBa cpencTaa OIICHOYHOI'O CPEJICTBA B
OIICHOYHOT'O dhonme
CpeACTBa
1. Kontponsnast | Cpencrso IIPOBEPKHU ymenui | Kommiekr
paboTta MIPUMEHATH IOJYyYEHHBbIE 3HAHMUS JJIA | KOHTPOJIBHBIX
pelieHus 3aJad OINpPEACIICHHOIO THIIA | 3aJaHUU o
110 TEME WJIH pa3zieny BApUAHTaM
2. PasnoypoBHeB | Pazinuaror 3aa4u U 3a1aHUs: Komrmiexr
ble yueOHbIE a) penpoAYKTUBHOIO YPOBHS, Pa3HOYPOBHEBBIX
3a1a4u U MIO3BOJIAIOIINE OLEHUBATH U 3a/1a4 ¥ 3aJJaHui
3a/1aHUs JMarHOCTHUPOBATh 3HAHUE
¢akTrueckoro Matepuaia (6a3oBble
MOHSTHSI, AITOPUTMBI, (DaKThI) U
yYMEHUE IIPaBUIILHO UCIIOIb30BaTh
CIIeLMaIbHbIC TEPMUHBI U TIOHATHS,
y3HaBaHHE OOBEKTOB U3yUCHHUS B
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paMKax OIpeleICHHOI O pa3zenia
JUCLUIUIMHBI,

0) PEKOHCTPYKTUBHOI'O YPOBHS,
MO3BOJISIOIINE OLEHUBATh U
JMarHOCTUPOBATh YMEHUS
CHUHTE3MPOBATh, AaHAIU3UPOBATH,
0000maTh haKkTHIECKUN U
TEOPETUYECKUI MaTepHall C
(bopMynHpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM IIPHUUYUHHO-
CJIEZICTBEHHBIX CBSI3€iHi;

B) TBOPYECKOT'O YPOBHS, TIO3BOJISIFOINE
OLIEHUBATh U AUArHOCTUPOBATh YMEHHUS,
MHTETPUPOBATH 3HAHUS PA3ITHYHBIX
o0nacreil, apryMeHTHpOBaTh
COOCTBEHHYIO TOUKY 3pEHHUS

Joknan,
CcOo00IIEeHnE

[IponykT camMOCTOSITENIbHOW PaOOTHI
CTyIEHTa, TMPEACTABIAIOMUNA  coOO0it
nyoIu4YHOe BBICTYIJICHUE o
MIPEACTABICHUIO MOJIYYEHHBIX
pPE3yNbTAaTOB PELICHUS ONPEACICHHOU
TEMBI.

Tembr JOKJIaJIOB,
COOOIIEHUI

Tect

CpencTBo KOHTPOJIS, HAIIPaBJICHHOE Ha
IPOBEPKY YPOBHS OCBOCHHUS
KOHTPOJIMPYEMOTO TEOPETUIECKOTO H
IPAaKTUYECKOr0 MaTepuaa mno
JUTaKTHIECKAM eTMHUIIaM
JUCLUTUIMHBL WA PO ECCHOHATBHOTO
monyinsa. Cucrema
CTaHJAPTU3MPOBAHHBIX 33JaHUH,
MO3BOJISIONIAsT aBTOMATH3HPOBATh
IpoLeypy U3MEPEHUs YPOBHS 3HAaHUN
U YyMeHu# o0yyaroumxcs

Donn TECTOBBIX
3aJaHuN

IIpakTrueckue
paboTsl
(mpaxkTHUeCcKOe
3a/IaHKE)

OTO 3ajaHMsl, C TIOMOIIBIO KOTOPBIX Yy
yYaIUXCs bopMupyrorcs u
pa3BHUBAIOTCS IIPABUJIBHBIE
IIPAKTUYECKHE ICHCTBHSL.

Bupbr: 3amanust s
MPAKTUYCCKUX
pabot
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