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HHACHOPT

komiuiekTa KOC no yueonoii qucuuniune b/1.04 Maremaruka
1.1. OOmue moJoKeHus

KontpoawsHo-onieHounble cpenctBa (nanee -KOC) mnpenHazHaueHbl s
KOHTpPOJISL U OLICHKHM 00pa30BaTeNbHBIX JOCTHKEHUNU 00YyYarolUXcsi, OCBOMBIIHMX
nporpammy yaeOnoi aucturumabl bJ1.04 Marematuka.

KOC BkIIO4alOT KOHTPOJBHBIE MAaTE€pUalibl ISl MPOBEACHUS TEKYIIETO
KOHTPOJISI M TIPOMEXKYTOUHOM arrectalii B (Gopme KOHTposbHOW padoTer (1
cemMecTp Ha 0a3e OCHOBHOTO 00IIero oopa3oBaHms) U dk3aMeHa (2 cemecTp Ha 6ase
OCHOBHOTO O0IIIETO 00pa30BaHMsA).

KOC pa3paboTtanbl B COOTBETCTBUHU C:

e oOpazoBarenpHOW mporpammoit CIIO mo cnemumansHOcTH  19.02.03

TexHonorus xnebda, KOHIUTEPCKUX U MAKAPOHHBIX U3CIIHIA;

e nporpammoit yueOHoi nucuumimabel b/1.04 MaTtemaTuka.

1.2. Pe3yJIbTaTl>I O0CBOCHUA NUCHUIIJIUHBI, MOAJIC/KAIINE ITPOBEPKE

PesyabTarhr HaumenoBanue 3jieMeHTa yMeHMi/3HAHUI
o0yuyeHust

(ocBOEHHbBIE
yMeHHs,
yCBOEHHBbIE
3HAHUSA)

V.1. BemmonsATe apupmMeTHyecKe AeCTBUS HaJl YUCIIaMH, COUeTast yCTHBIE U
NUCbMEHHBIE IPUEMbI; HAXOIUTh MPUOINKEHHbIE 3HAYSHUS BEIUYMH U
MOTPEIIHOCTH BHIYUCICHUH (a0COIIOTHAS M OTHOCUTENbHAS); CPABHUBATH YUCIIOBBIE
BBIPAKECHUSL.

v 2. HaxoauTh 3HaueHUs KOpHS, CTENEHH, JJorapu@ma, TPUrOHOMETPUUECKUX
BBIPa)KEHUI1 Ha OCHOBE OIpeIeNIeHus], UCIIONb3Ys TPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BAThCS MPUOIMKEHHOM OLEHKOH pu
IIPAKTUYECKUX pacyeTax.

V3. BoinonusaTe npeoOpa3oBaHus BhIpaXKEeHUM, TPUMEHsIsI pOPMYJIbl, CBSI3aHHBIE CO
CBOWCTBaMHM CTENEHeH, Jorapu(pmMoB, TPUTOHOMETPUUYECKUX QYHKIHUII.
V4 Bbruucnate 3HaueHne QyHKIMY 10 3aJaHHOMY 3HAUE€HUIO apryMeHTa Ipu

pa3IuYHbIX criocobax 3agaHus GyHKIUH. CTpoUTh rpaduKu U3y4EHHBIX QYHKIIHM,
WITIOCTPUPOBATh MO IrpauKy CBOMCTBA 3JIEMEHTAPHBIX HYHKIUH.

Vs. HaxoauThk npon3BoAHbIE 3JIEMEHTAPHBIX (QYHKIIH.

V6. Hcnonb30BaTh MPOM3BOIHYIO ISl U3yYEHUS! CBOMCTB (DYHKIMN U IOCTPOEHUS
rpauKoB.

v7 [TpuMeHATH MPOU3BOAHYIO IS TPOBEACHUS MPUOIMIKEHHBIX BEIUMCIICHUH, peraTh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0KI€HNE HanOOJbIIEr0 U HAMMEHBIIIETO
3HAYEHUSI.

V8. BBIauciisiTe B IpOCTEUININX CITyYasiX IUIOMIAAA U 00bEMBI C HCTIOJIb30BaHUEM
OINPEAEIEHHOr0 MHTErpasa.

WA Pemats panmonanbHble, IOKa3aTelbHbIe, JorapuGMUYecKue, TPUTOHOMETPHYECKHE

YpaBHCHUS, CBOAAIIUCCA K JIMHEMHBIM U KBaApPAaTHBIM, a TAKKC aHAJIOTUYHBIC
HEPAaBCHCTBA U CUCTCMBI.




VY 10.

Pemrate mpocreiimme KOMOMHATOPHBIE 3219l METOAOM Tepedopa, a TaKxKe ¢
MCTIOJIb30BaHNEM M3BECTHBIX (DOPMYIL

YV 11.

Pacrnio3HaBaTh Ha yepTexkax U MOJAEISIX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTD
TpEXMEpHbIE OOBEKTHI C UX ONUCAHUSIMH, N300paKEHUSIMHU.

VY 12.

OmnuceBaTh B3aMMHOE PaCIIOIOKCHUC IIPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

V 13.

N300paxaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJIA; BBIMOIHITH YEPTEKH 110
ycnoBusM 3aa4. CTpoUTh MpocTeiilne ceueHus Kyoa, Ipu3Mbl, TUPAMU/IBI

VY 14.

Pemiate nuanuMeTpudecKue U MPOCTEHUIIINE CTEPEOMETPUUECKUE 3a/1a4l Ha
HAXO0JKJICHUE TEOMETPUUCCKUX BEITUYMH (JIJTMH, YTJIOB, IJIOMAaeH, 00bEeMOB)..

31

3HaueHUE MaTeMaTHIECKON HAYKH JUISl PELICHHS 3a/1a4, BOSHUKAIONIUX B TEOPHU H
IMMPAKTHUKE; IIUPOTY U B TO K€ BPEMA OTPaHUYCHHOCTD ITIPUMCHCHH A
MaTeMaTHYECKHX METOJIOB K aHAIIM3Y U HCCIICIOBAHHIO MPOLIECCOB U SIBJICHUI B
pUpPOJIe U OOIIECTBE.

32.

3Ha4eHME MPAKTUKU U BOIIPOCOB, BOSHUKAIOIIMX B CAMON MaTEMaTUKE JUIs
(GhOpMUPOBAHUS U PA3BUTHS MATEMATUICCKOW HAYKHU; ICTOPHIO PA3BUTHSI TOHATHS
YuCia, CO3JaHUsl MaTEMAaTHYECKOr0 aHaIu3a, BOSHUKHOBEHUS U Pa3BUTUSA
T€OMETPUH.

33.

YHUBEpCaIbHBIN XapakTep 3aKOHOB JIOTUKU MAaTEMaTHUECKHUX PACCYKIECHUH, UX
MIPUMEHHUMOCTH BO BCEX 00JIACTIX YEJIOBEUYECKOM NESITEIbHOCTH.

34.

BeposaTHOCTHBIN XapaKTep pa3iIudHbIX MPOIECCOB OKPYKAIOIIETO MHUPA.

35

OcHOBHBIE MaTEMaTHYECKUE TEPMUHBI U TIOHATHS, (OPMYIIBI aareOpsl U
T€OMETPHH.

36.

Omnpenenenust JeHCTBUTENBHOTO YKciaa, aOCONIOTHONW U OTHOCUTEIbHOU
MOTPEIIHOCTH MPUOIMKEHUN; TPAKTHUECKHUE TPUEMbI BBIYUCICHUN C
PUOIVKEHHBIMY TAHHBIMHU.

37.

OrnpenenieHnst KOpHsI HATYPAJIbHOW CTENEHU W3 YMCila U CBOMCTBA KOPHSI, CTETICHH C
paluMOHAIbHBIMU ITOKA3ATESIMU U €€ CBOMCTBA, CTENIEHU C I€HCTBUTEIbHBIMU
MOKa3aTeJsIMH U €€ CBOMCTBA, Jlorapudma Jrciia, CBOiCTBa JJorapu(MoB, OCHOBHOE
Jorapu(pMHUECKOE TOXKIECTBO, NECATUUHBIE U HATypaJIbHbIE JIOTapU(MBL.

38.

OCHOBHBIG IIOHATUS CTepCOMeTpI/II/I, AKCHUOMBI CTGpGOMeTpI/II/I H CJICACTBUS U3 HUX,
B3aUMHOE PACIIOIO0KEHUE MPSAMBIX, PSAMON U TIIIOCKOCTH, JBYX IJIOCKOCTEH B
MIPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPATIICIIBHOCTU MPSMOMN U TUIOCKOCTH,
MapajieIbHOCTH JIBYX IUIOCKOCTEN, CBOMCTBA MapajlIeIbHOTO TPOSKTUPOBAHUS U
UX MPUMEHEHHE I N300paxeHHs] PUTyp B CTEPEOMETPUH, IIOHATUE YIIIa MEXY
MNPSIMBIMH, YIJIa MEXKY NPSIMOU U MIOCKOCTHIO, OCHOBHBIE TEOPEMBI O
NEePHEHAUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, IIOHATHE IBYTPAHHOIO yIJIa, yria
MEXIY MIOCKOCTSAMU, OHSATUE JIMHEMHOTO YIJla, MPU3HAK NEPIEHAUKYISIPHOCTH
JIBYX TIJIOCKOCTEH.

309.

Omnpenenenus u (GOpMyIIBI UKCIIA IEPECTAHOBOK, pa3MeIIeHUH, COUeTaHUH,
dbopmyny ounoma HeroToHa.

3 10.

Ornpenenenust BEKTOpa, NEUCTBHUI Ha/l BEKTOPAMH, CBOMCTBA IEUCTBUI HaZl
BEKTOpPaMHU, MOHATHE NPAMOYTOJIbHON IEKapTOBOM CUCTEMBbI KOOPJMHAT Ha
IJIOCKOCTH U B IPOCTPAHCTBE, MPaBUIIa IEUCTBUIM HaJl BEKTOPAMHU, 3aIaHHBIMU
KOOpJIUHATAMH, (POPMYIIBI JJI1 BBIYUCIICHUS JJIMHBI BEKTOPA, YIJIa MEXITY
BEKTOpPaMH, PACCTOSHHS MEXIY ABYMS TOYKAMMU.

311.

Onpenenenue paauana, GopMmyJibl IEPeBOAa TPayCHOI MephI yIiia B paJiuaHHYIO U
o0paTHO, oIpeieleHle CHHyca, KOCUHYCa, TAHT€HCa U KOTaHT'€HCa yIJia, OCHOBHbBIE
(opMyIIbI TPUTOHOMETPHH, TOHATHUS! OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHI.

312

. Onpenenenne 9NCI0BON (HYHKIINH, CIIOCOOBI 3aaHus, IPOCTeHIIIe
npeoOpa3oBanus rpagukoB GyHKIMN, CBOWCTBA (PyHKIMH, 0OpaTHON (QYHKIIMH, €€




rpaduk, cI0)KHON GyHKIIMH, apuhMETUUECKHE Onepanuu HaJl G yHKIIHIMH,
CBOWCTBA U IpadMKu MOKA3aTEIbHOM, Jorapu(pMUiecKoil u cTeneHHol GyHKIUH,
CBOWCTBA M TpadMKU TPUTOHOMETPUIECKUX (DYHKIIMIA, CBOWMCTBA U IpaduKu
00paTHBIX TPUTOHOMETPHUECKUX (DYHKITHH.

313.

OHpC,I[eJ'IeHI/IC MHOI'OI'paHHHUKA, €0 IIOBEPXHOCTH, ITIOHATUEC IIPABUIIBHOI'O
MHOTI'OIrpaHHHUKA, OIPCACICHUC ITPU3MBI, ITapaJUICIICTIMIICIa, BUAbI IIPU3M,
ONpeCaACIICHUE NNUPaMUIbI, HpaBHHBHOﬁ IMUpaMU/ibl, ycequHoﬁ IMUpaMuJbl.

3 14.

Ornpezeienre Tea BpalleHsl U MOBEPXHOCTH BPAILICHUS, ONIPEICIICHUS IUIUHIPA,
KOHYca, 11apa, cheppl, CBOIICTBA FT€OMETPUUECKHUX TEL.

315.

Omnpenenenue nocinea0BaTeIbHOCTH, ONPeIeJIeHHE MIpeiesa MOCIe0BaTeIbHOCTH,
oTpeieIeHNe HEeMTPEPHIBHOCTU (PYHKIIMU B TOUKE, CBOWCTBA HEMPEPBIBHBIX
GyHKIMHA, onpenesieHue TPOU3BOAHON, €€ TEOMETPUICCKUN U (PU3UICCKUN CMBICIT,
npaBuia u Gopmyisl quddepeHpoBanus QyHKIIMU, ONpeesICHIHe BTOPOH
MIPOU3BOIHOM, OOIIYI0 CXEMY MOCTPOCHHUS IrpadUKOB (PYHKIUN C TOMOIIBIO
MIPOU3BOIHOM, OIpeiesieHrne epBOOOPa3HOM, ONPE/ICIICHIE HEOIPEACIEHHOTO
MHTETpalla u ero CBOMCTBa, (OPMYJIIbl UHTEIPUPOBAHUS, CIIOCOOBI BRIYUCIICHUS
HeolnpeAeNEHHOr0 HHTErpaia, onpeeseHUue ONpeAeIeHHOrO0 HHTErpaa, ero
TEOMETPUUYECKUN CMBICT M CBOMCTBA, CIIOCOOBI BBIYMCICHUS TUIOIIA e
KPHBOJIMHENHBIX Tpaneuui ¢ HOMOIIBIO OIIPEAEIICHHOIO HHTErpaIa.

3 16.

[TonsiTrst 06bEMa TEOMETPUUYECKOTO TeTa, POPMYJIBI IS BEIYUCIECHUS 00BEMOB
FEOMETPUUECKUX TeJl, IUIOIA N TOBEPXHOCTH F'€OMETPUUECKOT0 Tela, OPMYJIb
JUTSL BBIYMCIIEHUSI 00BEMOB, (DOPMYIIBI JIJ1s1 BRIYUCIICHUS IJIOMAIe MOBEPXHOCTEH
Ire€OMETPUUYECKUX TEJl.

317.

Omnpenenenne BEpOITHOCTH, ONPEIEIICHNE CIIy9ailHON BEIMYUHBI U €€ PyHKIUN
pacnpeneNieHus, ONpeaeIICHUs] CYMMBI COOBITUH, IPOU3BEACHHMS COOBITHI, YCIIOBHOM
BEPOATHOCTH, (DOPMYIUPOBKU U (GOPMYIIBI TEOPEM CIIOKEHUS U YMHOKCHHUS
BEPOSATHOCTEM, MATEMATUYECKOTO OKHUIAHUS U TUCTIEPCUH, JTUCKPETHON CIIy4allHOM
BEJIMYMHBI U 3aKOHA €€ paclpeesIeHHUs.

3 18.

Crioco0b! pereHuit crnocoObl peleHni UppalMOHaIbHBIX YPAaBHEHUI U HEPABEHCTB,
CIOCOOBI PELICHHS] CUCTEM JIMHEWHBIX YPAaBHEHUH C IByMSI HEM3BECTHBIMHU, CIIOCOObI
peLIeHHs IPOCTEUIINX TOKa3aTeNbHBIX U JIOrapu(pMHUUECKHX YpaBHEHUH, CIOCOOBI
pelIeHts T0Ka3aTeIbHbIX U JOrapu(PMHUUECKUX HEPABEHCTB, CIIOCOOBI peIIeHUs
IPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUH, CIIOCOOBI peIIeHuUs MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB, METOJI MHTEPBAJIOB PELICHUS PAallMOHAIBHBIX
HEPABEHCTB.

OK 1

[ToHuMaTh CYIIHOCTH M COLMANBHYIO 3HAUUMOCTH CBOEH Oynymiei npodeccunt, NposBIsTh K
HEl yCTOMYMBBIM HHTEPEC.

OK 2

OpFaHI/I3OBBIBaTB CO6CTBeHHyIO JACATCIIBHOCTD, BLIGI/IpaTL THUIIOBBIC MCTOJBI U CITOCOOBI
BBITTOJTHCHU S HpO(l)CCCI/IOHaIIBHLIX 3aJga4, OICHUBATb UX 3(1)(1)€KTI/IBHOCTB " Ka4C€CTBO.

OK 3

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

OK 4

OcCyHIecTBIISATh TIOUCK W WCIIOJIb30BaHHE WH(POPMAIIUH, HEOOXOIUMON st 3PPEKTHBHOTO
BBITIOJIHEHHS! TPO(ECCHOHANBHBIX 3314, TPO(ECCHOHATFHOTO U IMYHOCTHOTO PA3BUTHSI.

OK 5

Hcnonp3oBaTh I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIC TCXHOJIOTHHU B HpO(i)CCCHOHaHBHOﬁ
JACATCIIBHOCTH.

OK 6

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

OK 7

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

OK 8

CaMOCTOSTEIPHO OMPENENATh 3a1adu MPOGECCHOHATEHOTO W JIMYHOCTHOTO Pa3BUTHS,
3aHMMATKLCS cCaM000pa30BaHNEM, OCO3HAHHO TIAHHUPOBATH MOBBINICHHE KBATU(DUKAIIH.

OK9

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




ACATCIIBHOCTH.

1.3 PacnpenesieHHe oLleHHBAHUS Pe3yJIbTATOB 00yUeHHs 110 BUIAM KOHTPOJIS

Kox m HamMeHOBaHHWe JjieMEHTA YMEHMH WJIM

Bunnl arrecranun

N . IIpomesicymounas
3HAHM I Texywuti KOHMpObL
ammecmayusl
Ymenue
. OpOoHTATBHBIN OMPOC; | KOHTPOJIbHAS
Y 1 BeimonsiTh apudMeTuyecKue IEeUCTBUS Hal e — aGoTa
UCIIAMH, COYETas YCTHBIC I NUCHMEHHBIC IPHEMBL | Y ?1 cemectp)
HAaXOJUTh NPUONKEHHbIE 3HAYEHUS BEIMYUH U n I; KT'H%CKM SK3AMEH p),
MOTPEITHOCTH  BBIYUCIICHUN  (a0CONIOTHAsT W % )
) paborta (2 cemectp)
OTHOCHUTEIIbHAs); CpaBHUBATH YHCIJIOBbBIE KoHTpolth
BBIPKCHHUS. .
CaMOCTOATEIIbHOMN
OK1,2,34,5,6,7,8 6
paboThI IO TEMaM
Y 2 Haxomuth 3HadeHUs KOpHs, creneHu, | DpoHTaIBHBIN OMPOC;

norapudma, TPUTOHOMETPUUYECKUX BBIPAKEHUIN Ha

OCHOBE olpezeeHus, UCIIONb3YS pu
HEOOXOMMOCTH HMHCTPYMEHTaJbHbIE CpE/ICTBA;
[I0JIb30BAaThCA  MPUOIMKEHHON  OLEHKOM  Ipu
IIPAKTUYECKHUX pacyeTax.

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

WHUBUTyaJIbHbIN
ornpoc.
IIpakTrueckas
paborta
KonTposb
CaMOCTOATEIBHON
paboThl IO TeMaM

Y 3 BemonHAT TpeoOpa3oBaHUS BBIPAKEHUH,
npuMeHsst (GOpMyIbl, CBSI3aHHBIE CO CBOMCTBaMHU

CTeleHel, JorapumMoB, TPUTOHOMETPUUECKHUX
byHKLIU.
0K 1,234,5,8

OpOHTAIBHBIHI OIIPOC;
VHIMBUTYaJTbHBIN
orpoc.

[IpakTnueckas
pabora

Kontpois
CaMOCTOATENIbHON
paboThI IO TEMam

VY 4 BbluncnsaTh 3Hau€HHE (PYHKIMU MO 33aHHOMY
3HaYEHHUI0 apryMeHTa IpH Pa3iIMuYHBIX Crocodax
3agaHusl GyHKIUU. CTPOUTHh rpapUKy U3Y4YE€HHBIX
(GyHKUIUH, WUTIOCTPUPOBAThH MO IpaduKy CBOHCTBA
AIIEMEHTapHBIX (PYHKIIHUH.

OK 1,234

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

Kontpons
CaMOCTOSITEIbHOM
paboTHI IO TEMaM

vV 5 Haxoauts MMPOU3BOAHBIC 3JICMCHTAPHBIX

G YHKIIHA.
OK 1,234

OpOHTAIBHBII OIIPOC;
WHIUBUYTbHBII
onpoc.




[IpakTrueckas
pabora
KonTpob
CaMOCTOATEIIbHOMN
paboThI 10 TeMaM

VY 6 Vcnonp3oBaTh MPOU3BOIHYIO U U3yYECHUS
CBOWCTB (P)yHKIUHN M MOCTPOEHHS rPpahuKOB.
0K 1,234

®poHTaTBHBIN OIIPOC;
WHJIUBUYAJIbHBII
ornpoc.

[IpakTnueckas
pabora

Kontpous
CaMOCTOATEIbHON
paboTBhI 1O TEMaM

Y 7 llpuMeHSATh NPOU3BOJHYIO AJISi MPOBEICHUS
OpUOIMKEHHBIX — BBIYMCIEHUM, peuarb 3ajgadu
NPUKIAJHOTO  XapakTepa  Ha  HAaxO0XJIEHHE
HauOO0JIbIIEr0 U HAMMEHBILIErO 3HAYCHHUSL.

OK 1,234

®poHTaTBHBIN OIIPOC;
VHJIUBUYAJIbHBIN
ornpoc.

[IpakTnueckas
pabora

Kontpois
CaMOCTOATENIbHON
paboThI IO TEMamM

VY 8 BbluncnaTh B MPOCTEHIINX CIIyYasX IUIOMIaAN

U 00BeMBbl C HCIIOJIB30BAHHEM OIPEAEICHHOIO
UHTErpaa.
0K 1,2,3,5,6,7,8

@pOHTAIBHBIN OIIPOC;
VHUBUTyaJIbHBIN
ornpoc.

IIpakTrueckas
paborta

Y 9 Pemares panuoHanbHBIC, IOKa3aTeIbHEIC,
norapudmmuueckue, TPUTOHOMETPUYECKHE
YpaBHEHUs, CBOJAUIMECS K  JIMHEHMHBIM H

KBaApaTHBIM, a TAKXKEC aHAJIOTUYHBIC HCPABCHCTBA U

CHCTEMBL.
OK 1,234

®poHTaATBHBIN OIIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

Kontposs
CaMOCTOSTEILHOMN
paboThI IO TEMam

VY 10 Pemarp nmpocTeiinme KOMOWHATOPHBIE 3a/1a91
METO/IOM Tepedopa, a TakkKe C HCHOJIb30BAHHUEM
M3BECTHBIX (popMyIL.

OK 1,234

OpOHTAIBHBIHI OIIPOC;
WHIUBUYTbHBIN
ompoc.

[IpakTnueckas
pabora

Kontpons
CaMOCTOATEJIbHOMN
paboThI IO TEMam

Y 11 Pacno3HaBaThb Ha YepTekKax U MOJEIAX

POCTPAHCTBEHHbBIC (bopmbL; COOTHOCHTH
TpeXMepHbIE OOBEKTBI € HMX  OMHCAHUSIMH,
HU300paXKEHUSIMHU.

OK 1234

@pOHTAIBHBIN OIIPOC;
WHIUBUAYaJIbHBIN
ornpoc.

[IpaxTueckas
paborta

KOHTPOJIbHAS
paborta

(1 cemectp),
IK3aMeH

(2 cemectp)




Y 12 OnwuceiBaTh B3aUMHOE PACIOJOKCHHE
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

®poHTaTBHBIN ONIPOC;
WHIUBUIYAIbHBIN
ornpoc.

[IpakTnueckas
paborta

VY 13 H3zobpaxkaTh OCHOBHBIE MHOTOTPAaHHUKH WU
KPYTJble TeJa; BBIIOIHATH YEPTEXKHU IO YCIOBUSIM
3agad. CTpouTh mpocTeiimme cedeHus Kyoa,
HPU3MBI, TUPAMHIBI

OK 1,234

®poHTaTBHBIN OIIPOC;
WHJIUBUYAJIbHBII
ornpoc.

[IpakTnueckas
pabora

Kontpous
CaMOCTOATEIbHON
paboTHI 1O TEMaM

V14 Pemarp IUIaHUMETPUUYECKHUE M IPOCTEHIINE

@pOHTAIBHBIN OIIPOC;

KOHTPOJIbHAS
paborta

(1 cemectp),
9K3aMeH

(2 cemectp)

CTEepEeOMETpUYECKHE 3a/Jlayl Ha  HAXOXJICHUE | MHIUBUAYAIbHbBIN
TEOMETPHUYCCKUX BEJIMYHMH (s, VTJIOB, | OIpOC.
IIoaae, 00beMoB [IpakTrueckas
0K 1,2,34 paborta
KonTposb
CaMOCTOSTEIBLHOMI
paboTHI IO TEMaM
3Hanue

3 1 3Ha3HaueHrne MaTeMaTUYECKOW HAYKH JIs
peuieHus 3a/1a4, BO3HUKAIOUIUX B TEOPUU U
MPAKTHKE; IIUPOTY U B TO K€ BPEMsI
OTPAaHUYEHHOCTHh MPUMEHEHHUSI MaTEMAaTUYECKUX
METOJIOB K aHAJIM3Y U HCCIIEA0BAHUIO MTPOLIECCOB U
SBJICHUHM B IPUPOJIE U OOILECTBE.

®poHTaATBHBIN OIIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

3 2 3HaveHue NPAKTHUKU U BOIIPOCOB,
BO3HUKAIOIIKX B CAMON MaTeMaTUuKe ISl
(GbopMHUPOBAaHUS U Pa3BUTHS MaTEeMaTUYECKOU
HayKH; UICTOPHIO PAa3BUTHs MTOHATHS YUCIIA,
CO3/1aHUSI MaTEMATUYECKOTrO aHaJIK3a,
BO3HUKHOBEHHS U Pa3BUTHSI T€OMETPHH.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTueckas
paborta

3 3 YHuBepcanbHbIN XapaKTep 3aKOHOB JIOTHUKU
MaTeMaTHYECKUX PacCyKACHUH, UX TPUMEHUMOCTh
BO BCEX 00JIACTAX YETOBEUECKOM JIESITETbHOCTH.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 4 BeposATHOCTHBII XapakTep pa3IUuyHbIX
IPOLIECCOB OKPYKAIOIIETO MHUPA.

@pOHTAIBHBIN OIIPOC;
WHIUBUAYaAJIbHbBIN
omnpoc.

IIpaxTrueckas
paborta

3 5 OcHOBHBIE MaTEMAaTUYECKHE TEPMUHBI U
HOHATHS, GOPMYJIIBI AITeOpbl U TEOMETPHH.

@pOHTAIBHBIN OIIPOC;
WHIUBUAYaJIbHbBIN
OIpocC.

KOHTPOJIbHAS
pabora

(1 cemectp),
9K3aMeH

(2 cemectp)




[IpakTuueckas
pabora

3 6 Onpenenienust 1€UCTBUTEIHHOTO YKCIIA,
a0COJTIOTHOW ¥ OTHOCHTEIBHOM MOTPEITHOCTH
IpUOIMKEHNH; TPAKTUYECKNUE TPUEMBbI
BBIYUCIICHUH C MPUOIMKEHHBIMY TAHHBIMH.

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJbHBIH
orpoc.

[IpakTuueckas
paborta

3 7 OnpenesieHust KOpHsI HATYPaAJIbHOU CTETIEHU U3
YHClia ¥ CBOWCTBA KOPHSI, CTEIICHH C
parroHaIbHBIMHU TIOKA3aTEIISIMUA U €€ CBOWCTBA,
CTENEHHU C ACHCTBUTEIHLHBIMU MTOKA3ATEISIMU U €€
CBOIiCTBa, Jorapudma grcia, CBOWCTBa
jorapuMoB, OCHOBHOE Jlorapu(pMuuecKoe
TOXJIECTBO, ACCATUYHBIC U HATYPAIbHBIC
JorapudMel.

®poHTaTBHBIN OIIPOC;
WHJIMBUYAIbHBIN
ornpoc.

[IpakTnueckas
pabora

3 8 OCHOBHbBIE TTOHATHS CTEPEOMETPUU, AKCHOMBI
CTEPEOMETPHUU U CJICACTBUS U3 HUX, B3AUMHOE
PaCIOJIOKEHUE TPSIMBIX, TIPSIMOM M TIJIOCKOCTH,
JIBYX IJTOCKOCTEH B IPOCTPAHCTBE, OCHOBHBIC
TEOPEMBI O MApaAJICIIBHOCTH MPSMOK U TIOCKOCTH,
napajuieIbHOCTH JIBYX TUIOCKOCTEH, CBOMCTBA
napauieIbHOTO IPOSKTUPOBAHUS B UX
IpUMEHEHUE JJIs U300pakeHus puryp B
CTEPEOMETPUH, TIOHATUE YTIIa MEX1Y MPSIMBIMH,
yriia MeXIy MpsSIMOM U TUIOCKOCThIO, OCHOBHBIE
TEOPEMBI O MEPIEHANKYIIPHOCTH MPIMOI U
MJIOCKOCTH, TMIOHATHE JBYTPAHHOIO yIJla, yria
MEXAY MIIOCKOCTSMU, TOHATUE JIMHEHHOTO YIiia,
MIPU3HAK NEPIEHANKYISIPHOCTH JBYX TJIOCKOCTEH.

®poHTaTBHBIN OIIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

3 9 Omnpenenenus v GopMyJbl YUCIa
NepPEeCTaHOBOK, pa3MelIeHHH, coueTanuil, popmymy
6unoma HeroToHa.

OpOHTAIBHBIHI OIIPOC;
WHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabora

3 10 Onpenenenus BeKTOpa, AEHCTBUN HAJl
BEKTOpaMH, CBOMCTBA JEUCTBUI HAJl BEKTOPAMH,
MOHSITHE MIPSIMOYTOJILHOM JI€KapTOBOW CUCTEMBI
KOOPJIMHAT Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MpaBuIia ACUCTBUIA HaJl BEKTOPAMHU, 3aJaHHBIMU
KoOpJauHATaMu, (POPMYIIBI JIJISl BEIYUCIICHUS JJTHHBI
BEKTOPA, yIiia MeXAy BEKTOPaMH, PACCTOSHUS
MEXJTy IBYMSI TOUKAMH.

@pOHTAIBHBIHN OIIPOC;
VHAWBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 11 Onpenenenue paauana, GopMyIisl epeBoaa
rpaayCcHOI Mephl yriia B paJJuaHHyI0 U 00paTHoO,
OIpeZieNIEHNE CUHYCa, KOCUHYCA, TAHT€HCa U
KOTaHT'€HCa yIJia, OCHOBHBIE (POPMYIIBI
TPUTOHOMETPUH, TIOHATHUS OOPATHBIX
TPUTOHOMETPUUECKUX (PYHKIIMM.

OpOHTAIBHBIHI OIIPOC;
WHIUBUYTbHBIN
orpoc.

[TpakTnueckas
pabota

KOHTPOJIbHAS
paborta

(1 cemectp),
9K3aMeH

(2 cemectp)




3 12 Onpenenenne 4YMCIOBON (HYHKIIHH, CTIOCOOBI
3aJaHusl, IpocTelIre npeodpa3oBaHus rpaduKkoB
GbyHKIMHA, cBOWCTBa PYHKIIMU, 0OpaTHON (yHKIINH,
ee rpaduk, CI0KHOU (QYHKINHU, apUPMETHIECKHE
olrepauuu HaJ QYHKUUSAMH, CBOMCTBA U rpauku
NOKa3aTeIbHOH, JOrapu(pMHUECKON U CTENICHHOM
(GyHKIIMH, CBOKMCTBA U TpaduKu
TPUTOHOMETPHUUYECKUX (PYHKLUH, CBOIICTBA U
rpaduky 0OpaTHBIX TPUTOHOMETPUUYECKUX

GyHKINH.

@poHTaATBHBIN OIIPOC;
WHJIMBUYAIbHBIN
ornpoc.

[IpakTnueckas
paborta

3 130npenenenne MHOrOTpaHHUKA, €r0
MOBEPXHOCTH, TOHATUE MPABUIBHOTO
MHOTOTPaHHHKA, OMPEIeTICHUE TPU3MBI,
napajuiejenumnesa, BUAbl Ipu3M, OnpeieeHue
MUPAMHU/JIBL, TPABUIIBHON MUpaMUbl, YCEUEHHON
MAPaAMUJIBI.

®poHTaTBHBIN OIIPOC;
VHJIMBUYAIbHBIN
omnpoc.

[IpakTnueckas
paborta

3 140npenenenue Tena BpalleHHUs] U IOBEPXHOCTH
BpaIlCHUs, OTIPECICHUS IIUINHApPA, KOHYCa,
nrapa, cepsol, CBOMCTBA FT€OMETPUUECKUX TEl.

®poHTaTBHBIN OIIPOC;
VHIUBUYAJIbHBIN
ormpoc.

[IpakTnueckas
pabora

3 15 Onpenenenue nociie0BaTEILHOCTH,
orpezeNieHue mpezena nocae10BaTeIbHOCTH,
OTIpeieIeHNe HEeTIPEPHIBHOCTH (DYHKIIUU B TOUKE,
CBOICTBa HEMIPEPBIBHBIX (QYHKIINI, OIIpeIeIeHne
IIPOU3BOJIHOMN, €€ T€OMETPUUECKUN U (PrU3HUECKUi
CMBICH, TTpaBuiIa U hopmMyiibl nuddepeHupoBanus
(GyHKIMH, OIIpeIeIeHre BTOPOM MPOU3BOIHOM,
o011yI0 cXeMy OCTpoeHUs rpaduKoB QyHKIHIL ¢
MOMOUIbIO IPOU3BOJHOM, ONIpeieTIeHIE
epBOOOPA3HOIL, oNpeieneHne HeoNnpeaeIEHHOTO
MHTETpaja U ero CBOMCTBA, POPMYIIBI
UHTETPUPOBAHUS, CIOCOOBI BEIUMCIICHUS
HeolpeAeNEHHOr0 HHTErpaa, onpeaeeHue
OTIpe/IeIEHHOr0 UHTErpaia, ero reoMeTpuIeCKuit
CMBICJI U CBOMCTBA, CIIOCOOBI BEIYUCICHHS
TJIOMIAIeH KPUBOJIMHENHBIX TPANEUN C TOMOIIBIO
OIIpeJIeNIEHHOr0 HHTErpaa.

@pOHTAIBHBIN OIIPOC;
VHAMBUyaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 16 IonsaTHs 06bEMA reOMETPUUECKOTO TENa,
(bOpMyJIBI JJ1s1 BBIYUCIIEHUS] 00BEMOB
TEOMETPUUYECKUX TeJl, MU0 IOBEPXHOCTH
FEOMETPUUECKOT0 Tela, GOpMYJIbl ISl BBIYMCIICHUS
00BeMOB, (POPMYIIBI [Tl BEIYUCICHHS IIIO0IIAeH
MTOBEPXHOCTEH T'€OMETPUUYECKHX Tell.

OpOHTAIBHBIHI OIIPOC;
VHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabota

3 17 Onpenenenue BEpOsITHOCTH, ONPEIeTIEHUE
CIIy4aifHOM BEIMYUHBI U €€ PyHKIUU
pacripeniesieHus], ONpeeIeHNs CYMMBI COOBITHIA,
MIPOU3BEICHUS COOBITUM, YCIOBHON BEPOSTHOCTH,
(bopMyIHUPOBKH U (POPMYIIBI TEOPEM CIOKEHUS U
YMHO>KEHHS BEPOSITHOCTEH.

OpOHTAIBHBII OIIPOC;
WHIUBUYTbHBIN
orpoc.

[TpakTnueckas
pabota

KOHTPOJIbHAS
paborta

(1 cemectp),
IK3aMeH

(2 cemectp)

10




3 18 CriocoObl petmeHnit crocoObl PemeHH
UPPALMOHAIILHBIX YPABHEHUM U HEPABEHCTB,
CHOCOOBI PELICHUs] CUCTEM JIMHEHHBIX YpaBHEHUH ¢
JBYMsI HEU3BECTHBIMHU, CIIOCOOBI pEIICHUS
HPOCTEHIINX IOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHHIA, CIIOCOOBI PEIICHHUS TTOKA3aTENbHBIX U
JOrapu(pMHUECKUX HEPABEHCTB, CIIOCOOBI PEIICHUs
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUMN,
CHoCOOBI PEeLIeHNs IPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB, METO
VMHTEPBAJIOB PELICHUs] PAllMOHAIbHBIX HEPABEHCTB.

@pOHTAIBHBIN OIIPOC;
WHIMBHU1YaJbHBIH
orpoc.

[IpakTuueckas
paborta

11




1.4.Pacnipenesienrie TUNIOB OLEHOYHBIX CPEICTB M0 3J1eMeHTaM 3HAHUI U YMEHMII TeKylero KOHTPOoJist

Coaepxxanue  y4yeOHOro
MaTepHaJjia no nporpaMmme

Tun KOHTPOJILHOI0 3aJaHUS

YA Yy YIY | 3[3|3]|3]|3 3131313133333
1)1 1 (1|12 |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 Beenenue 313 |3

Tema 2 Pa3zButue nosstus o 5

qucie

Tema 3 Kophu, crenenu u ) 5)
Jorapudmpl

Tema 4 IIpsimMble U IIIOCKOCTH 5 5

B IPOCTPAHCTBE

Tema 5 KomOnnatopuka 3) 5
Tema 6 KoopauHaTs! 1 5 5 5

BEKTOPHI

Tema 7 OCHOBBI 5 5

TPUTOHOMETPHHU

Tema 8 @yHKIMM U UX 5 5

CBOMCTBA U rpaduKu

Tema 9 MHOTrOrpaHHUKH U 5 |5 5 55 5
KpYTIJIble Tella

Tema 10 Havana 5 5
MaTeMaTHYeCKOro aHaJIn3a

Tema 11 Unterpan u ero 5

IpPUMEHEHHE

Tema 11 DiiemeHTHI TEOpHUH 515

BEPOSITHOCTH. DJIE€MEHTHI 5 5
MaTeMaTHYECKON CTAaTHCTHKH.

Tema 12 YpaBHeHus u 5

HEPaBEHCTBA.
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1.5.

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

Conepxanue

YA

yueOHOro
MaTepHaJjia no nporpaMmme

THIl KOHTPOJIBHOT0 3aIaHUA

[N

[EEN

Y
1
3

Yy
1
4

10

11

[N

[N

[N

[N

[N

[N

[N

Tema 1 BBenenue

Tema 2 Pa3Butue moHaTus o
quciie

Tema 3 KopHu, crenenu u
Jorapudmpl

‘!_\

‘!A

.!A

oRrloRr

orlopr

[N

[EEN

Tema 4 IpsiMbie U TIIOCKOCTH
B IPOCTPAHCTBE

(B

Tema 5 KomOunaropuka

Tema 6 Koopaunatel u
BEKTOPBI

Tema 7 OCHOBBI
TPUTOHOMETPHH

‘!A

.!_\

.!_\

Tema 8 @yHKIMH U UX
CBOWCTBA U IrpauKu

.!A

DO

[EEN

Tema 9 MHOrOrpaHHUKH U
KpyTIJIbIE Tela

Tema 10 Havana
MaTEMATHUYECKOr0 aHaJIn3a

Tema 11 UnTerpan u ero
MIPUMEHEHNE

Tema 11 DnemenTsl TEOPUN
BEPOATHOCTH. DJIEMEHTBI

MaTeMaTHYE€CKON CTaTHUCTHUKH.

Tema 12 YpaBHeHus u
HEPABEHCTBA.
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2. CIIEHUPUKAIUA OHEHOYHBIX CPEACTB

2.1Ha3zunauenue

Creuudukanueld  ycTaHaBIMBAIOTCS TPEOOBaHUSA K  COAECPIKAHUIO
0(OpPMIIEHHUIO BApUAHTOB OLIECHOYHOI'O CPEJICTBA: IIPAKTHUECKas paboTa.
[TpakTnueckas paboTa mpeaHa3HaueHa JUIsl TEKYIIEro KOHTPOJII M OLIEHKH
3HAHUA ¥ YMEHHH CTYJEHTOB IO MporpaMMe Y4YeOHOW UCIUIUIMHBI
Marematuka: anredpa obOpazoBarenpbHoi mporpammel  CIIO  mo
cneruanbHocT 19.02.03 Texnomorust xse0a, KOHAUTEPCKUX U MaKapOHHBIX
151631 (SX11%078

2.2KOHTHHTeHT aTTecTyeMbIX:

51

1 xypc Ha 0a3e OCHOBHOTO O0OIIEro
o0pa3oBaHuUs

2.3 ®opMa M yCJa0BHUSI aTTECTAIMM: TEKYIIUH KOHTPOJIb MPOXOJIUT B BUJE
BBITIOJIHEHUS 3aIaHUM MPAKTHYECKOU paboThI

[IpomexxyTOUHBIH KOHTPOJIb MPOBOJAUTCS B (opMe KOHTPOJIbHOU paboThl (1
CeMecTp) W dK3aMeHa (2 ceMecTp) MO 3aBEpPUICHHUIO OCBOCHUS Y4EOHOTO

Marepuasia y4yeOHOW JUCIUILIUHBI,

TEKYIIETO KOHTPOJIA.
2.4 Bpemsi BbITIOJIHEHHS:

HOJTrOTOBKA 5 MUH,;
BbIMOJHEHHEe 2 yac 50 MuH;
opopMiieHHE U claya 5  MUH.
Bcero 3  4gac 0 wmuH.

IIpru IIOJOXHUTCIIbHBIX PE3yJIbTaTax

2.5.Pexomenayemasi iureparypa aJis pa3padoTKi OLEHOYHBIX CPEACTB U

NOATOTOBKH oﬁyqaloumxcn KR aTTeCTallluu.

Ob6ecrieueHne TUCIUIUTMHBI Y4eOHBIMU U3TaHUSIMHU

Knauroodecne4eHHOCT
b
Bnﬁnnorpac]);maemoe onucaHue OcCHOBHASI/ Kon-Bo
N31aHUA *
(aBTOp, 3ar;1aBHeE, BUI, MecTO 1 rog |AOMOJHHUTEILHA 53, g 3“"";2’0“1{
U31aHHsA, KOJI. CTP.) sLIMTEPATYPA | Guba. | pecypebl
CIIoI DY
barmvakor. M. 1. YEC
Maremartuka. — Mocksa : KnoPyc, 2019 (ocH BOOK.ru
-394 c. —
boromonos, H. B.
AnreOpa ¥ Havayia aHaim3a ;. Y4ueOHoe
DbC
nocobue s CIIO / boromonos H. B. — |ocu [Opaiit
DJIeKTpOH. JaH. MockBa : 3gaTenbcTBO
FOpaiit, 2019— 240 c.
boromoios, H. B. ObC
OCH FOpaiit
[IpakTueckue 3aHATHUs IO MATEMATHUKE B rVpant
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http://www.book.ru/book/929528
http://www.book.ru/book/929528
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434366

2 4. Yacts 1 : yueOHOE ocoOue st
npukiagHoro 6akainaspuara / H. B.
boromosnoB. — 11-e u3j., nepepab. u J10II.
— Mocksa : U3znarensctBo FOpaiit, 2019.
— 326 c.

boromonos, H. B.
[TpakTHYeCKHE 3aHITHS IT0 MATEMAaTHKE B
2 4. Yacts 2 : YueOnoe nmocoodue Jlis

CIIO / boromomnos H. B. — 11-e u3n., OCH %B—lgm
nep. u Jon .— DJNEeKTPOoH. AaH. — MockBa

: U3parensctBO FOpaiit, 2019 .— 251 ¢.—

(ITpodeccronanpHOe 00pa3oBaHUE).

JlamasH, A. A. 1011 DBC
Matematuka : YueOHUK .— 3, Ucnp. u ZNANIUM
mor. — Mocksa : OOO "Hayuno-

n3aarenbekuit neHTp MHOPA-M", 2017

— 544 c.

[Iumosa, JI. W. 101 ObC
Marematnka : YaeOHOe 1mocodmne .— ZNANIUM
Mocksa : OOO "HayuyHO-HU30aTENbCKUMN

neutp MHOPA-M", 2019 .— 238 c.

Jlopodeena, A. B. on DBC
Martematuka. COOpHHUK 3a/1a4 : Y4ueOHo- FOpaiit

npaktuyeckoe nocodue g CI1O /
JlopodeeBa A. B. — 2-¢ 3. —
DJIEKTPOH. JJaH. — MOCKBa :
MN3narenbctBo FOpaiit, 2019 .— 176 c.

bammvakos, M. 1. JTOIT 45
MatemMatuka : y4eOHHK JJIs
MCITOJIb30BaHUS B YI€OHOM IIpoIiecce
00pa30BaTEIbHBIX YUPEKACHUH,
peaNnu3yroNIMX MPOorpaMMbl HAYaTLHOTO U
CpPEIHETO CIeHaIbHOTO 00pa3oBaHus /
M.U.bammakoB .— 10-e u3x., crep. —
Mocksa : Akagemus, 2015 .— 251 c.

bamvakos, M. 1. JTOIT 39
MaremaTuka: anredpa U Hadana
MaTeMaTHICCKOTO aHAIN3a, TCOMETPHS :
YI€OHHUK [JIJIs1 CTYICHTOB YUPEKACHHM
CpeIHero mpogpeCCUuOHAIIBHOTO
obOpazoBanus]| / M.U.bammmakoB .— 3-¢
n3., ctep. — MockBa : Akanemus, 2017.

2.6 .AuTepHeT pecypchl:
15


https://www.biblio-online.ru/bcode/434367
https://www.biblio-online.ru/bcode/434367
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=990024
http://znanium.com/go.php?id=990024
https://www.biblio-online.ru/bcode/426506
https://www.biblio-online.ru/bcode/426506

http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/
http://teacher.dn-ua.com/old_version/excel/Laba3/part3.htm

3. BAPUAHTHI OHEHOYHBIX CPEJACTB

3amaHus Ui POBeieHUs TEKYIIero KOHTPOJIst
Pa3znen Pa3BurtHne NOHATHUSA O YHCTIE

IIpakTnueckass padora «Pa3BuTHe NOHATHS O YHCJIE»
1 BapuanT

1. 3anuiuTe YUCIO B CTAHJAPTHOM BUJIE:

a)730000000; 0)0,0000025;
8)0,24 *1073; 1)75,2%10%
2. [IpencraBpTe 0OBIKHOBEHHYIO IPOOB B BHJIC JICCITUIHOM IMEPUOTAUSCKOM
TpoOu:
13 35
a) 15° @) 111
3. Brrunciure:
i+ +i%0+2i% —i*
4, Haitngure conpsik€HHOE YUCIIO KOMIUIEKCHOMY YHCITY:
z=4 + 5.
5. OOGpaTtuTe YUCThIE IEPUOUUECKUE ECATUUHBIC TPOOU B OOBIKHOBEHHBIE!

a) 0,(42); ©0) 0,(513).
6. OOparure cMemaHHbIC MEPUOANIECKUE TECITHUHbBIE TPOOH B
OOBIKHOBEHHBIE APOOH:
a) 0,0(27); 6) 0,0(01).
7. danbl uncna 3= - 1 +3 i, Z,= 4 + 5i. Beruucnure:
a) MOJIYJIM YMCeN Z1 U Z2,
0) cyMMy 4YucCen Z1 U Zy;
B) PA3HOCTh YHUCEII Z1 U Z;
I') IPOU3BEJCHUE YUCEN Z1 U Z).
8. IlocTpoiiTe KOMILIEKCHBIE YKCIIa B KOOPIMHATHOM MIOCKOCTH:
z:=-1+3i,2,=4 + 51i.
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http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

12,8:0,64+3,05:0,05
8g :16—1
3 9

9. HalinuTe 3HaueHue Apoou:

2 BapuMaHT

1. 3anmmmTe 4KrCIo B CTaHIapPTHOM BHUIC:

a) 37000000; 6)0,00000052;

B) 0,42*%10%; 1)52,7%10°.
2. [IpeacTaBpTe OOBIKHOBEHHYIO IpOOb B BUJIE€ JECATUYHON MEPUOIUYECKON
JpoOu:

3 95

a) 11' @) 333
3. Beruucnure:
2i° +i% +i% +i% + i,
4. Halimute cOnpsixKEHHOE YUCIIO KOMIJIEKCHOMY YHUCITY:
z=4 -Ti.
5. O6paruTte YUCThIE MEPUOAUUECKHUE IECATUUHBIE IPOOU B OOBIKHOBEHHBIE:
a) 0,72); ©6) 0,(918).
6. OOpatute cMelIaHHbIe MEPUOINUECKUE JECATUYHbBIC TPOOU B OOBIKHOBEHHBIC
JpoOu:
a) 0,3(6); ©0) 0,11(6).
7. Hauel uucna Z;= - 3 +5i, 2,= 4 -7i. Beruucmure:
a) MOJYJIM YUCeN Z1 U Z7
0) cymMMy 4ucen Z1 U Zy;
B) Pa3HOCThb YHUCEIl Z1 U Z;
I') MPOU3BEJICHUE YHUCEeN Z1 U Zo.
8. TlocTpoiiTe KOMIUIEKCHBIE YHCIIA B KOOPIUHATHOM MIIOCKOCTH:
z1=-3 +5i,2,=4 -7i.
203,4:9— (5,39 —7,39)

9. HalimuTe 3HaueHue apoou:

3.7 1
14 9 3
3amaHus bamer [Tpumeuanue
1,2,3,4 8 Kax b1l npaBuibHbINA OTBET |
Ooain
56,7 18 Kaxxplii mpaBuIbHBIN OTBET 2
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Kpurepuu oueHkun

OaJuia

8,9 9

Kax b1t nmpaBuibHbIN OTBET 3
Oaiuia

H IIKAJA Imepesoaa 0aJ171I0B B OTMETKH

OTMeTKA Yuco 0a,1J10B,
HeoOXoauMoe IS
MOJIy4YeHHUsI OTMETKH
« 5» (0TINYHO) 33-35
« 4» (xoporio) 27— 32
« 3 18 — 26
(YZIOBJIETBOPUTEIHHO)
OT1BeTnI «2« MeHee 18 K
pabore (HEeYTOBJIETBOPUTEIHHO)
«Pa3BuTHE OHATHSA O YNCJIE»
3amanue Bapuanr 1 Bapuant 2
1 a) 7,3*%108; 0) 2,5*10°; a) 3,7*107; 6) 5,2*107;
B) 2,4*10% 1) 7,52%10°, B) 4,2*107; r) 5,27*10°.
2 a) 0,8(6); 0) 0,(315). a) 0,(27); 0) 0,(285).
3 -2 -2
4 |z =45 z =4+7i
14, 19 8 %
° 2 3% % 3 2) 0 3
3 1 11 7
2. 0) —. = 0) — .
0 ) 110’ ) 990 ) 30’ ) 60
a) |21|:\/1_0; |Zz|:\/4_1; a) |Zl|:\/3_4; |22|:\/6_5; 6)1
7 6) 3 +8i; B)-5-2i; r) - |-2i; B) -7+12i; )23
20 + 7i. —1.
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Z1= -3+5i
Y y

C

S
8

vol f iy x,

K 2224-7i

9 -147,6

Pazgea . Kopuu, crenenu u sorapugmsol

IIpakTnueckas padora «KopHu, creneHu u jJorapugmbn»

1 Bapuant
Al. Yopoctuth BeIpakeHne u Hadth x: Igx=1g8+2Ig5-1Ig10 -1g?2
1) 10; 2) -1; 3)-10; 4)O0.
A2.Haiinure kopenb ypaBHenus log »(3x +1) =3
1) 11; 2)1; 3) -10; 4) g :

A3. YkaxuTe npoMeKXyTOK, KOTOPOMY IPUHAIEKUT KOPEHb YPABHEHHS

|Og4 (4—x) + |Og4 2=1

1)(-3;-1);2)(0;2);3)[2;3];4) [4:8].
A4. Haiimute cymmy KopHer ypaBHeHHs log, xX° = log, (9x — 20)

1)-13; 2)-5; 3)5, 4)9.
AS. Pemnre HepaBeHcTBO logs(4—2x) =1

1) (-0;0,5];2) (-o032];3) [2; +0);4) [ 0,5; +0).

B1. Pemmte HepaBencTBo log:(3x+2) = log, (x—1)

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

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

1) (-10; +o0); 2) (-00; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Halimure 4HCIO ULENBIX OTPUIATENIBHBIX PEIICHUH  HEpaBEHCTBA
lg(x+5) =< 2-1Ig2
1)5; 2)4; 3)10; 4) HU OJTHOTO.
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2 BapuMaHT

Al. Yopoctuth BelpaxkeHue u Haitu x: Igx=1g12-1g3+ 2lg7 -Igld
1) 14; 2) -1; 3)-10; 4)O0.

A2.Haiinure kopeHb ypaBHeHusi logs(2x -4) =2
1) 11; 2)14)5; 3) -10; 4) % :

A3. YKaxuTe MpOMEXYTOK, KOTOPOMY IPHUHAJICKHUT KOPSHb YPaBHCHHUS

10g0,4 (5 —2x ) — 10g0,4 2=1

1) (-00;-2);2) [-2; 1 ;3) [ 1525 4) (2; +o0).
A4. Haitnute cymmy KopHe# ypaBHeHust 1g (4x—3) =2 1g X

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

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

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

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

B2. Pemmte HepaBeHCTBO log, (1-1,4x) <-1
3

1) (0,5; +e0); 2)('00;—§); 3)(14;2), 4)(05,7).

C. Haiiqute uucio Ienslx pelieHdit  HepaBeHcTBa logs (x -2) < 1

1)5; 2)4; 3)6eckoHeyHO MHOTO; 4) HU OJHOTO.
Kpurepuu oueHku padorThl

3amaHus baser ITpumeuanne
Al —AS 5 Kaxx11p1i1 npaBwiibHbIN OTBET 1 Oan
B1 B2 4 Kasxplii mpaBUIIBHBIN OTBET 2 Oasia
C 3 Kaxxplii mpaBuiIbHBIN OTBET 3 Oasia

MaxkcumanbHbli 6at 3a padboty — 12 6an10B

IlIkasa nepeBoga 6aJ1JI0B B OTMETKH

OTmerka Yucso 021108, HEOOX0AUMOE 151 OJTYUYCHUSA

OTMETKH

« 5» (OTINYHO) 12 -11

« 4y (xoporio) 10-9

« 3» (yIOBIETBOPUTEIHHO) 8-7

« 2 « (HEeyTOBIIETBOPHUTEIILHO) MeHee 7

OTBeTbI
\ \ 1 Bapuant \ 2 BapuaHt




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; x, =5, 4+5=9; (4) x1 =1, x, =3; 1+3=4,;(2)
A5 0;0,5] (1) - oo; - 1,5) (1)
Bl |; +) (1) B; +00) (1)
B2 |¥<CL2AE) xe (o -) @
7
Cl xe(-5;45], x=-4;-3;-2;-1. |xe(2;7], x=-3;4;5;6;7. (1)
(2)

Pa3ne.11 HpSIMl)Ie ! IIJIOCKOCTH B ITPOCTPAHCTBE
HpaKTl/I‘IeCKaﬂ paﬁoTa «HpﬂMble ! IIJIOCKOCTH B ITPOCTPAHCTBE».

1 BapuanT
Yposens A.

1.HanucaTth 0603HaueHue MNpsMBIX.
2.HamnucaTte 0603Hau€HNE OTPE3KOB.
3.HanucaTth 0003HaueHue yrios.
4. Hanucatb 0003HaYEHHE MIIOCKOCTEH.
5.CKOJBKO IUIOCKOCTEW MOKHO TTPOBECTHU YEPE3 OJIHY MPSIMYIO?
6.CKOJIBKO IIOCKOCTEW MOKHO ITPOBECTH YEPE3 JIBE MAPAJIICIbHBIC MPSIMbIE?
7.CKOJNBKO IUIOCKOCTEW MOHO ITPOBECTH YEPE3 JIBE MEPECEKAIOIINECS MPSIMBbIE?
8. CKOJIBKO IJIOCKOCTEN MOKHO MPOBECTH YEPE3 JBE CKPEIIMBAOIINECS TTPSMBIC?
9. llpssimMble @ W 6 mapajuiesbHbl MNpsMOM c¢. Kak pacrnosokeHbl Mexay coOoun
psIMBIE a U 67
10./IBe mIOCKOCTH TapasuielibHbl OJHON MpsMou. [lapaisienbHbl U OHU MEXIY
coboii?
11.ITmockocth a || B, o Xy = a,f xy= 6. UTo MOXHO CKa3aTh O MPSMBIX d U 7
12.¥V TpeyronbHuka OcHOBaHME paBHO 18 cM. YUeMy paBHa cpemHsis JIUHUSA
TPEyTOJbHUKA?
13.CTopoHbl OCHOBaHusI Tpaneuuud paBHbl 12cMm U 7cMm. Uemy paBHa cpenHss
JIMHUS Tpanenun?
14.Y 1aHHOTO YeThIPEXyroJdbHUKAa MPOTHUBOIIOJIOXKHBIE CTOPOHBI pPaBHBI U
napaijiesbHBbI.

Juaronanu paBHel 15¢cm m 13 cm.  SIBisercs 5  YeThIPEXYTrOJIBHUK
NPSIMOYTOJIBHUKOM?

Yposens B.
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15. Touku K, M, P, T He nexxaT B OOHOW IUIOCKOCTU. MoryT nu npsimbie KM u
PT nepecekarbesi? OTBeT 000CHOBATH.

16. CxeMaTuyHO U300pa3UTh IJIOCKOCTh B BUJE Mapasuienorpamma. Bue ee
MOCTPOUTH 0Tpe30K AB, HEe mapauienbHbli ei. Uepes koHIbl oTpe3ka AB u ero
cepeanHy M mpoBECTH MapaIENbHBIE IPSIMBIE, MEPECEKAIOIIUE IIIIOCKOCTh « B
Toukax A1, B1 u Mi. Haiitu nyimny otpe3ska MM, eciu A41= 13 m, BB1=7 M.

Yposens C.

17. Janpl nBe mapajuleabHbIE IUIOCKOCTH M HE JeXKalas MEeXIy HHMH TOYKa
P. ]Ige mpsimbie, MPOXOJSIINE Yepe3 TOUKY P mepecekaroT ONMKHIOI K TOYKE
P mmockocts B TOukax Aiu A, a JAIBHIO B TOYKax Biu B>
cootBeTcTBeHHO. Haitaute mimHy otpe3ka BiB, ,ecin A1do=6cm u PA;:
A1B1 = 3:2.

IpakTnueckass padora «lIpsiMble U JIOCKOCTH B MPOCTPAHCTBE.

2 BapuMaHT

Yposens A.
1.Hanncats 0003HaUeHUE IIOCKOCTEM.
2.Hanucath 0003HaYEHUE TMPSAMBIX.
3.Hanucatb 0003Hau€HHE YTJIOB.
4.HazoBuTe OCHOBHBIE (DUTYpHl B MPOCTPAHCTBE.
5.CKOJIBKO IIOCKOCTEN MOKHO MPOBECTH YEPE3 TP TOUYKU?
6.MoryT 51 mpsiMas M IUIOCKOCTh MMETh JBE OOIIME TOUYKH?
7.CKONBKO MUIOCKOCTEN MOYKHO IPOBECTH 4YEpe3 MpsSMYIO M HE JISKAIlyl Ha
HEW TOUKY?
8. CKOJIbKO MOXET OBITh OOIIMX TOYEK y MPSAMON U TUIOCKOCTH?
9. Bcerna nu uyepe3 aBe mNapajjiesibHbIE MPSIMbIE MOYKHO IPOBECTH ILIOCKOCTbH?
10.BepHo 1M, 4TO TUIOCKOCTH MapaJIEibHBI, €CIIM MpsMasi, JieKallass B OJHOMN
IJIOCKOCTH, MapajuielibHa JIPYyTror IMIOCKOCTU??
11.I1nockoctsb a || B, OpsimMas M JEXUT B IJIOCKOCTH o. BepHo 1w, yTo mpsimas
M napajieiabHa IIOCKOCTH [3?
12.Y TtpeyronbHuka ocHoBaHue paBHO 10 cm. UeMy paBHaA cCpenHsisi JIMHUS
TPEYroJIbHUKA?
13.CtopoHbl ocHOBaHusl Tpameuuud paBHbl 13cm  u 4cMm. Uemy paBHa cpenHsist
JIMHUS Tparenuu?
14.BepHO 11, 4TO €cliM JIBE CTOPOHBI TPEYrOJbHUKA NapaJlIebHbl IIOCKOCTH
0, TO U TPETh CTOPOHA TPEYrOJbHUKA MapajulesibHa IJIOCKOCTH 07

Yposens B.

15. IIpssmeie EN 1 KM He nexar B oaHoi miuockocTd. MoryT i npsimeie EM
u NK mepecekatbcs OTBET 000CHOBATH.
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16. CxemaTtnyHO M300pa3uTh IIIOCKOCTh B BUJE Mapajuienorpamma. Bae ee
HE TapasuieNbHbIN ei. Uepes koHIbel oTpeska AB u ero
cepeanHy M mpoBECTH MapaIJIEbHBIE IPSIMBIE, MEPECEKAIOIIUE IIIIOCKOCTh « B
Toukax A1, B1u My. Haiitn nnmuny otpe3ka MM, eciiu AA1=3 m, BB1= 17 m.

MOCTPOUTH OTpe30K AB,

Yposens C.

17. Janpl nBe mapajuleJbHbIE IJIOCKOCTHM M HE JIEKAIIAsl MEXAY HUMHM TOYKA

P. ]Ige npsimbie, MPOXOJAIME Yepe3 TOUKY P mepecekaroT OJIMKHIO K TOUYKE
P nnockocTth B Toukax A; U Az, a JaldbHIO B TOYKax B; M B2, COOTBETCTBEHHO.
Haiimute nmuny otpeska BiB, ,ecimu A1A2=10cm u PAy1: A1B1=2: 3.

Kpurtepuu onenku padoTsl

3aganus basnbl [Tpumeuanne
1-14 14 Kaxxplii mpaBuiibHBIN oTBET 1 Oasi
15-16 4 Kax11p1il npaBWIIbHBIN OTBET 2 Oayuia
17 3 Kax11p1il npaBWIIbHBIN OTBET 3 Oasia

MakcumanbHbli 6 3a paboty — 21 6aun

IlIkana nepeBoaa 60aJ1JI0B B OTMETKH

OT1meTka Yuciio 0a1510B, HE0OX0AUMOE ISl TOJTyYCeHUS
OTMETKH
« 5» (OTINYHO) 21 -20
« 4y (xopo1iio) 19 - 17
« 3» (YyAOBIIETBOPUTEIIHHO) 16 - 15
« 2 « (HeyIOBJIETBOPHUTEIIHHO) MeHee 15

OTtBeTtnl K padoTe «IIpsiMble U IJIOCKOCTH B POCTPAHCTBE.

1 Bapuant 2 Bapuaunt
1 AB,ab a, f, (ABC),..
2 AB, CD,.. AB, ab
3 ZABC, 20, q, 1, ZABC, 20, q, 1,
4 a, B, (ABQC),.. TOYKA, MpsMasi, INIOCKOCTh
3) HUCKOJIBKO OJIHY
6 OJIHY HET
7 OJIHY OIHY
8 HHU OJTHOM OIHY, MHOTO, HU OJTHOM1
9 napajuiesibHO na
10 " 1a, 1 HET HET
11 allb na
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12 9 cMm 5cMm

13 9,5cmMm 8,5 cm

14 HET na

15 KM cxpenwmsaercs ¢ PT EM cxpemmBaercst ¢ NK
16 10 cm 10 c™m

17 10 cm 25 cm

Pa3znen KomOunHaTopuka

IIpakTnyeckas padora « KomOnHaATOPUKA).

1 BapuanT

1.CxompKHMH CITIOCOOAMH MOKHO COCTABUTH PACIIMCAHUE OJJHOTO YUeOHOTO JTHS U3
5 paznuunbix ypokoB? 1) 302) 100 3) 1204) 5

2. B 9«b» knacce 32 yyanuxcs. CKOIBKUMEU CIIOCOOaMU MOXKHO C(hOPMUPOBATH
KOMaHAy 13 4 4eI0BeK Ui y4acTUs B MaTEMAaTHUYECKON oluMmIuazie?

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

3. CKOJIBKO CYIIIECTBYET Pa3IMYHBIX JBY3HAYHBIX YHCEIN, B 3aIIMCH KOTOPBIX
MOYHO MCIIOJIB30BaTh HUGPHI 1, 2, 3, 4, 5, 6, eciiu i pbl B UUCIIC TOTKHBI OBITH
pa3IMYHBIMU?

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

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

6. bpocarot Tpu MoHeThl. KakoBa BEpOSTHOCTh TOT'0, YTO BBINAAYT JIBa Opja U
OJIHa pemka?

10,1 2) 0,5 3) 0,125 4) 0,625

7°. B nenexHo-BeneBoii torepee Ha 1000000 6unetos pasbirpsisaercs 1200
BemeBbIX U 800 IeHE)HBIX BRIMIpbILIEH. KakoBa BEpOSITHOCTh BBIMIPbIIIA?

1) 0,02 2) 0,00012 3) 0,0008 4) 0,002

IIpakTnueckas padora «KomOuHaTOpPUKA).

2 BapHaHT
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1.CKoMIBbKO pa3NnuyHbIX MATU3HAYHBIX YHCET MOYXKHO COCTaBUTH U3 tudp 1, 2, 3, 4,

57
1) 100 2)30 3)5 4) 120

2. meroTcss MOMUAOPHL, OTYypLbL, JTyK. CKOJBKO pa3IMYHbIX CaJaTOB MOYKHO
IIPUTOTOBUTH, €CJIA B KaXKJIBIM CaJIaT JOJDKHO BXOJAUTH 2 Pa3JIMYHBIX BUJIA OBOLLEH?

1)3 2)6 3)2 4)1

3. CxonbKuMu crioco0aMu 13 9 yueOHBIX IPEAMETOB MOKHO COCTABHUTh
pacnucanre yueOHOro JHs U3 6 pa3IuyHbIX YPOKOB.

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

5. Pemuth OTHOCUTEIBHO N ypaBHeHHE :1/ Phg= 20/ Py 1)2 2)4 3) 12 4)7

6. Bpocarot nBa urpanbHbiX KyOuka. KakoBa BeposiTHOCTh TOTO, UTO BBITAAYT JBE
4yeTHbIC TUDPHI?

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

7°. B xop3uHe nexat rpubsl, cpean koTopbix 10% 6enbix u 40% peokux. Kakosa
BEPOSITHOCTh TOTO, YTO BHIOPAHHBIN TPUO OCIbIN WK PHIKUN?

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

Kpurepuu ouenku

OtMeTKa «3» «4» «S»
| vacte 4 3ananus | 4 3amanusa | 4 3amanus
Il ygacte 1 3aganue | 2 3aganus

3a BEPHO BBINOJIHEHHOE 3a/IaHUe 7 y4EHHK MOIydaeT
JOTIOJIHUTEIIBHYIO OTMETKY

OT1BeTHI
Bapuant 1
Ne 3amanus 1 2 3 4 5 6 7
No oTBeTa 3 2 4 1 4 3 4
Bapuanr 2
No 3ananus 1 2 3 4 5 6 7
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Ne orBeTa 4 1 2 4 4 1 1

Pasnen KoopamHaTel M BEKTOPHBI
IIpakTnuyeckas padora « KoopauHaTbl U BEKTOPbI».

1 BapuaHT
YposeHs A.
3anmosiHMTE MPONMYCKH.
1. BekTOpOM Ha IJIOCKOCTH HA3bIBACTCA ...

2. Bekrop nzoOpaxaercs ...
3. Mopaynem BEKTOpa Ha3bIBAETCH ...
4. JIBa BEeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS IPOTUBOIMOJIOAKHO HAIIPABICHHBIMU,
ecld ...
5. IIpn yMHOX€EHHH BEKTOPA HA YUCJIO ...
6. /[Ba BEKTOpa CUMTAIOTCS PABHBIMU, €CIIH ...
7.HyneBol BEKTOP KOJUIMHEAPEH ........ BEKTODY.
Yposens B.
8. Halimute KoOpAMHATHI BEKTOpA 2 ecm A(5;-1;3)m B(2;-2;4).
9.J1aHbI BEKTOPBI 2 {3;1;,-2} u = {1;4; -3} Haﬁ):[me‘;_?‘.

10.ansr Toukn A (0; 0;2) uB (1; 1;-2). Ha ocu OV wnaiinure Touky M ( 0; y;
0), paBHoynan€Hnyro oT Touek A u B. Touka O — Hayan0 KOOpAUHAT.
Yposenn C.

11. SABnsiroTCS T BEKTOPBI R o7 NOLTUHEAPHBIML, - ecn A(5;-1;3) , B(2;-2;4),
C(3;1; -2),E(6;1;1)?

2 BapuaHT

YposeHs A.

3anoJiHMTEe NPOILYCKH.
1. BekTopoM B pOCTPAHCTBE HA3BIBAECTCH ...

2. Bekrop o603HavaercH ...
3. InuHo# BeKTOpa HAa3bIBAETCH ...

4, I[Ba BCKTOpPa B ITPOCTPAHCTBE HA3BIBAIOTCA OAWHAKOBO HAIIPpaBJICHHBIMHA, CCJINU
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5. lnst TOrO, 9YTOOBI CIOKHUTH 1BA BEKTOPA, HYXKHO ...

6. HysieBbIM BEKTOPOM Ha3bIBAETCH ...

7. I[Ba BCKTOpPA HA3bIBAKOTCA KOJUNIMHCAPHBIMHU, CCJIH ...

Yposens B.

8. Haiinnte KoOpAMHATHI BEKTOpA —,eCIH C(6;3;-2) u D(2;4;-5).

9.J1aHbl BEKTOPBI — {5; —1; 2} U > 3;2; -4} HaﬁI[HTe‘—}_ =
= = £

10. Jaubr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ naiigute touky M ( 0;
0; 2), paBHoynanéunyro ot Touek A u B. Touka O — Hauano KoopaAUHAT.

Yposens C.

11. SIBISrOTCS T BEKTOPBI R ﬁ KOLTUHedPHBIMU ecin C(5;-1;3) ,M(2;-2;4),

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

Kpurepum onenkn

3aganus bamnbl [Tpumeuanne
1-7 7 Kaxxplii mpaBuiibHBIN oTBET 1 Oasi
8-10 6 Kax11p1i1 npaBWIIbHBIN OTBET 2 Oayuia
11 3 Kax11p1il npaBWIIbHBIN OTBET 3 Oasia

MakcumanbHbii 6 3a paboty — 16 6asoB

IlIkaJsia nepeBoaa 6aJ1JI0B B 0TMETKH

OT1meTka Yucso 0a/10B, HEOOX0AUMOE 151 TOJTYUYECHHUSA
OTMETKH
« 5» (OTJIIMYHO) 16 - 15
« 4y (xopo111o) 14 -13
« 3» (YIOBIIETBOPUTEIHHO) 12 - 10
« 2 « (HeYIOBIIETBOPUTEIIHHO) menee 10
OT1BeTHI
1 BapuanT 2 Bapuanr

1 HaINPAaBJICHHBIN OTPE30K HAIMPaBJICHHBIN OTPE30K

2 a,—> a,—>

3 JUIMHA BEKTOpa JUIMHA OTpe3Ka

4 | KOMHEAPHBI M WX HanpaBlIeHUA MX HaIpaBJICHUS COBNAJAIOT

HE COBIAJIAIOT
9) Ha 3TO YKCJIO YMHOXKAIOTCS CJIOKHUTh UX KOOPJIMHATHI

27




KOOPAMHATHI BEKTOpa
g | OHM COHANPABIEHBI M MX JUIMHBI | BEKTOP, y KOTOPOIO HAYAso U KOHENl
paBHBI COBNAJIAIOT
7 Tr000My OHH JIEKaT Ha MMapajlIeJIbHbIX WM Ha
OJTHOU NPSAMOM
8 AB=1{-3-11} CD={-4;1;,-3}
9 26’—8:{5;-2;-1},‘26—6‘:@ 5’—26’:{—1;—5;10},‘5’—26‘:4126
10 M (0; 1; 0) M (0; 0; -1)
11 HE KOJJIMHEAPHBI KOJUJIMHEAPHBI

Pazgeq OCHOBBI TPUTOHOMETPHH

IIpakTnueckas padora «OCHOBbI TPUTOHOMETPHUM).

1 BapuanT
Al. Beruucaure: sin 30°
1)0,5; 2) 1; 3)£; 4)£.
2 2
17
A2. Ha kakoM u3 uepreskeii n306paxéH rpadux dpyncoSx+ E)
N N N N = - -
‘ N N
35\ 25/ 15\ 435,‘/0 - \ 1 /2 - \ - /J W alsn —}&Sn)( 1]s —1(\{5:( 7 1\\ j{ 2 E \{ P
) Vo / /
Puc 1
Puc 2
AN A I\ PN AN \ \ \ \ A
1(351[\{25)/1( ISﬂ\{_DS}/AD o.n\k1}/2n Zn\sks}/ yjﬁ(z \j(ﬂ U\{){l z\j/z 4
Puc 3 Puc 4

A3.HaiinuTe 3nauenne BeipaxkeHus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°
14 2) -4 3)6; 4)ay2

28



A 4. YrupocTtuTte, UCTonb3ys (OpPMYJIIbl PUBEICHNUS: COS(7-at)-COS(2m-
0,)+C0S%a,

1) 2cos?a; 2)1, 3)0; 4)2sin?a.
AS. Tloctpoiite rpaduk ¢GyHKIMUA Y = 3SiNX U yKaXuTe 00JacTh
OTIpeICIICHUS

U o0nacth 3HAYCHUU (YHKIUH.
A6. Onpenenute 3HaK Boipaxenus: Sin110°-cos 110°

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

B. Ilo 3agaHHOMY 3HaY€HHUIO TPUTOHOMETPUUECKON (PYHKIIMHU, HAAUTE
3HAYEHUE

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

C. JoxaxuTe TOXACCTBO:

2sin® « — {420
tgo - (cos® o —sin® &) g
2 BapuaHT
Al. Beruucnure: cos 30°
1)0,5; 2) 1; 3)£; 4)£.
2 2
17
A2. Ha kakoM u3 yepTexeit u3o0paxen rpaguk QyHk COS(X E)
\\ \\ ‘ \\ \\ — — —
N I N
n —=fn \gx —25:1/—11 B Y —Us-n/U ofn Yk 1 n/zn 2k dh = -n/J L ’“\\25“_)"( i “\QS“}/ opn 1“\"_}( 2
)4 V- V V
Puc 1 Puc 2
™, ™ ™, ™ N, /] N N

IFn

/] P
i \kI}/ZH Zhn \!K_S}/

o
o

e g N 4
L] n\—Zy—n -1p= {-_—OS}/‘
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Puc 3 Puc 4

A3.HaiimuTe 3HadeHne BeipaxkeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

14 2) -4 3)6; 4)ay2
A 4. YrpocTute, Ucnoib3yst GOpMyJibl PUBEICHUS sin (n—a)-cos(% -
0,)+C0S%a
1) 2cos?a;  2)1; 3)0; 4)2sin?o.
AS. Iloctpoiite rpaduk dynkmuu Yy = 1 + COSX U yKaKUTE 001acTh

OTIPEJICIICHUSI U O
MHO>XECTBO 3HayeHUU (YHKIIUU.
A6. Onpenenute 3HaK BbipaxkeHus: Sin100°- cos 100°.

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

B. Ilo 3aganHOMY 3HaY€HHUIO TPUTOHOMETPUYECKON (QYHKIIUU, HAUIUTE
3HauyeHue g o,

eciu €oS o= 0,8 u %< o<

C. JlokaxxuTe TOXJECTBO:

2cos’ o -tgox
sin® &« — cos? «

=-tg2a

Kpurepuu oueHku

3aganus basnsl [Tpumeuanne
Al — A6 6 Kaxx11p1il npaBwiibHBIN OTBET 1 Oan
B 2 Kax11p1il npaBWIIbHBIN OTBET 2 Oayia
C 3 Kaxx1p1il npaBmiibHbIN OTBET 3 Oasa

MaxkcumanbHblil 6amt 3a padoty — 11 0asioB

IlIkana nepeBoaa 6a/1JI0B B 0TMETKH

OTmerka Yuciio 62,108, HEOOX0AMMOE VIS TTOJTYYCHUSI
OTMETKH
« 5» (OTINYHO) 11-10
« 4y (xopo1io) 9-8
« 3» (YIOBIETBOPUTEIHHO) 7-6
« 2 « (Hey1OBJIETBOPUTEIILHO) MeHee 6
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OTBeThI

1 Bapuanr 2 BapuaHt
Al 1)05 3) @
A2 |puc4 puc 2
A3 |14 3)6
A4 [3)0 2) 1
AS [ye[-3;3] y e [0; 2]
A6
3 3

B 173 4
C Ucnions3yem dhopmyssl qoitHoro | Mcnombszyem hopmysibl TIBOMHOTO

yria yriia

Pazgen ®@yHkuuM U rpapuxku

IIpakTnyeckass padora «@PyHKIUUH U rPpaPpuKm».

1 BapuanT
Al. Kakoit u3 rpadukoB, H300paXeHHBIX Ha pucyHKax 1) —4) 3agaer QyHKIHUU

2

AR ’

T |
)] 4

N

‘ 2 N e

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

A2. Haitnute o6macth onpenenenus QyHKmum — y =~+/4x—1
A) X>2: B) x <2; B)xz%;r)x§2.
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A3.Tlo rpaduky dynkmun Yy = f(x) 7
YKQKUTE °
a) 00J1aCTh OIpeAeICHUS \ |
byHKIUY; /
0) Hy1 QYHKITUH;

a
—

w

N
L

B) IPOMEXYTKH ITIOCTOSIHHOTO

3HaKa QYHKIINU;

F) TOYKHU MAKCUMyMa U MUHUMYMa =5

byHKINH,
1) IPOMEKYTKH MOHOTOHHOCTH;

€) HauOoJIpIlIee W HaMMCHbIIIEE
3HaU€HUA (QYHKUUU;

) 001acTh 3HAYEHUI (QYHKIHUU.
A4.Cpenu 3a1aHHBIX PYHKIIHUHA

YKQXXUTE YETHBIC .
1) y=2x% 2)y=Jx; 3)y
= 5x;
A) Du3);  b) 1) B)

3).

2X+1
x(x-1)

B. Haiingute oOnacTe onpeneneHuss QyHKUUA Yy =

C. IToctpoiite rpaduk Gpynkuum Y = X? — 4X +3 U yKaKuTe ee CBONCTBA.

2 BapUaHT

Al. Kakoii u3 rpadukoB, n300pakeHHBIX Ha pUcyHKax 1) —4), 3amaet GyHKINUIO?
¥oa

v

“Y

1 y‘ : 2)
X
3 4
*\_"y \
X

== L
/
A) ). b) 2). B) 3). I) 4).
A2. Haitnute o6iacth onpeneneHus QyHKOuu y = 5 ! 2
—3x
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A) xX>3;
. Ilo  rpaduky
YKAXKHUTE:
a) o0JacTh onpejeneHus QyHKINH,
0) HyIu QYHKITUY;

b) x<3;
byuakmun Yy = f(X)

B) IPOMEXKYTKHU HOCTOSIHHOTO
3HaKa
byHKINH,
') TOYKH MaKCUMyMa U MUHHUMYMa
byHKIINMH;

1) MPOMEXYTKH MOHOTOHHOCTH;

¢) HauOoJIbIlIee M HAaUMEHBIIIEE
3HAYEHHUs PYHKIUY;

) 00J1aCTh 3HAYCHHUI (PYHKIUU.

B) x>3; ) x < 1/3.

EEAERVEERRNE:
-2
+-3

Ad4. Cpenu 3a1aHHBIX PYHKIIUN YKa)KUTE HEUYETHBIE.

1) y=2x%
A) 1)u3);

2)y=§;
b) 2);

B. Haiiaute obnactes onpeaeneHus PyHKIuu y =

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

I 3).
2+x°
X(x—5)

C. ITocTpoiite rpaduk Gpynaknum Y = X? — 2X + 1 M yKaxuTe ee CBOMCTBA.

Kpurepuu oueHku

3amaHus baser ITpumeuanne
Al — A4 10 Kaxx1ip1il npaBmiibHbIN OTBET 1 Oan
B 2 Kasxplii mpaBUIIBHBIN OTBET 2 Oasia
C 3 Kaxxplii mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbii 6ait 3a paboty — 15 6ansioB

IlIkaJsia nepeBoaa 0aJ1JI0B B 0TMETKH

OT1meTrka Yucso 021108, HEOOX0AUMOE 151 TOJTYUYCHUSA
OTMETKH
« 5» (OTINYHO) 15-14
« 4y (xopol1110) 13-12
« 3» (yIOBIETBOPUTEIIHLHO) 11-10
« 2 « (HeYJIOBJIETBOPUTEIILHO) menee 10

OT1BeThI
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1 Bapuant 2 Bapuant

Al |B)3 Al

A2 |B)x> % b) x<3
a) xe[-3:;5];6)-2;4;B)y>0mnpu |a) xe[-3;4]; 6)-2; 1, B) y> 0 ipu
xe(-2;4); y <0 mpu xe[-3-2)u(L4]; y <0 npu
xe[-3;2)u(4;5]; xe(-21);

A3 | Dxmac= 0,2 Xmin =150 ¢ T mput | I)xmax = 25 Xenin = - 1;0) T mpu
xe[-30]ult;2]; ¢ 4 npu xe[-12]u[3;4]; ¢ 4 npu
xeloa]ul2;5]; xe[-3-1]ul2;3];
©) Yuans = 0; ¥ namu = - 1; €) Yuans = 25 Y nanw = - 3;

x) ye[-1;6]; xK) ye[-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;+x]; 3) 1) xe R; 2) ye[-0;+x]; 3) bynxuus
¢dbynkuus obmiero Buaa; 4) y > 0 oOmero Buaa; 4) y > 0 npu Bcex x

C npu xe(-o)U(3+0); y<Onpu | kpome 1;5) d T npu xell;+o);
xe($3);5) b T npu xe[2+0); b b dupu xe(-oo;1];
lupu xe(-o;2];

Pazges MHOrorpaHHMKHM M KpyrJible TeJa

1 Bapuant
YposeHs A.

Al. Kakoii He MOXeT ObITh TIpU3Ma?

A. Ilpsamoi;

b. Haknonnoi;

B. IIpaBunsHON;

I'. Yceuennoi.

A2. Kakas gopmyna UCHIONB3yeTCsS MJisi BBIYUCICHUS 00beMa mpus3Mbl, rae R —
panunyc ocHoBaHus, H — BbIcOTA:

1

A. =S, H;
3

B. 7R?H ;

B.S,H;

I. %H(S+S1 + SSl).

A3. HazoBure, kakas ¢purypa He sIBJISE€TCS MPaBUIbHBIM MHOTOTPAHHUKOM.

A. Ky6;

b. Honekasp;

B. Okrasap;

I'. [Tapannenenunesn.

A4. PeOpo kyba paBHO 2 cM. Beruncnure cymmy JUIHH Beex pebep Kyoa.

A. 24 cm;

b. 48 cm;

B. 12 cm;

I'. 60 cm.

AS. ITnomans rpann Kyoa pasHa 16 cM? . BerauciuTe ero o0beM.

A. 24 cm?;
A6. CymecTtByeT U MpuU3Ma,

b. 48 cm?;

MEPIIEHINKYJIIPHO OCHOBAHHIO?

A. Nla;

b. Her.

B. 56 cm?;
y KOTOpPOHM TOJIBKO OAHO OOKOBOE pedpo

I'. 64 cm?®.
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Yposens B.

B7. U3 Bepmmmabl B kBagpata ABCD co cTopoHOl 6 CM K €ro IUIOCKOCTH
MIPOBEIEH

nepreHaukynsap BK. Haiiqute o6bém mupamuasr, ecnmu AK =10 cm.
B8. OcHOBaHMEM MNpU3MBI SBISAECTCA MPSAMOYTOJIBHBIA TPEYTOJBHUK C OCTPBIM
yrmom 60° M KareToMm, IpuIekalMM K 3TOMY YIUIy, paBHbIM 9 cm. Beicora
npusmel paBHa 10 cm. Hailngure:

a) 00bEM TPU3MBI;

0) MyIoma b MOJHON MOBEPXHOCTU MPU3MBI.

Yposens C.

C9. Haiinure 00b€eM MHOTOIrpaHHHUKA, N300payKEHHOTO Ha

pHUCYHKE ) S—— L

(Bce [IBYrpaHHbIE YIibl MHOTOTPAHHUKA MPSMBIE). 3

2 BapMaHT
Yposens A.

Al. [IpsAMOYTONBbHBIN MapaJIEAEIUIe]] — 3TO
A. Ilupamupa; b. ITpusma; B. Oxkrasrap; I'. Terpasap.
A2. O6beM nupaMuIbl onpeaensercs no hopmyse, rae S,., - IIoaab

ocHoBanusi, H — BeicoTa R — panuyc.
1

A. §smH; b. %ﬂRZH; B. S, H; I. %ﬂRZH.
A3. Anojdema — 310
A. OOpazyromias uunusapa; b, BeicoTa KoHyca; B. BricoTta 60kxoBO#

rpanu nupamuael; 1. BeicoTa yceueHHOro KoHyca.
A4. N3mepeHnus npsMOyroJIbHOTO Napajuielienuneaa paBHbl 2 ¢cM, 3 CM U 5 CM.
Brruncnute ero oobem.

A. 30 cm3; B. 15 cm?; B. 20 cm?; I.25cm?,
AS. Pebpo kyba paBHO 2 cM. BeruucauTte mioiaib MOBEpXHOCTH Kyoa.
A. 12 cm?; b. 24 cm?; B. 16 cm?; I'. 18 cm?.
A6. CymectByer nu npusma, umerorias 20 pedep?
A. Jla; b. Her.
Yposens B.
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B7. OcHoBaHue NpsAMOM MNPU3MBI - NPSIMOYIOJBHBI TPEYrOJbHUK C KAaT€TOM
5 cmu runoteny3oi 13 cm. Beicota nmpusmsel paBHa 10 cMm. Haitaure o0béM
MIPU3MBI.

B8. B mpaBwibHON YeTHIPEXYTONbHOW NUpamMuae OOKOBbIE TI'PaHU HAKIOHEHBI
K
IJIOCKOCTH oOcHOBanusa mox yriaom 30°) a ocHoBamume paBHO 6 cCM.
Haiinure:
a) OOBEM TMUPAMUJIBL;

0) rIomaab MOJHOW TMOBEPXHOCTH MHUPAMUJIBI.

Yposens C.
C9. Haiinute 00BEM MHOTOTpAaHHHMKA, H300paKEHHOTO Ha

PHUCYHKE <
(BCe ABYrpaHHBIE YIJIbI IPSIMBIE).

Kpurepuu onenkn

3aganus basmnsl [Tpumeuanne
Al — A6 6 Kaxxplii mpaBuIbHBIN OTBET 1 Oasn
B7,B8,C9 9 Kaxxplii npaBmibHBIN OTBET 3 Oasuia

MakcuMmanbHblii 6as 3a padboty — 15 6aJsioB

IlIkaJsia nepeBoaa 0aJ1JI0B B 0TMETKH

OT1meTka Yucso 0a/10B, HEOOX0AUMOE 1151 TOJTYUYECHHUSA
OTMETKH
« 5» (OTINYHO) 15-14
« 4y (xopor1o) 13-12
« 3» (YIOBIETBOPHUTEIHHO) 11-10
« 2 « (HeyTOBIETBOPUTEIILHO) menee 10
OT1BeTHI
1 Bapuant 2 BapuaHt
Al |r 0
A2 |B a
A3 |r B
A4 |a a
A5 |6
A6 |0 0
B7 P 300 cm®
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B8 [V3cm®; 6)1714/3 + 270 em; J3cem®; 6) 2443 + 36 cM;

C9

Pa3znea Hayana maTeMmaTnueckoro aHaJm3a

IIpakTHyeckas padbora
1 BapuaHT
YpoBens A.
Al. Haiiure f *(4), ecm f(X) = 4/x-5.
1) 3; 2)2; 3) -1, 4) 1.
A2. VKaXnTe MPOU3BOJHYI0 (YHKIHUU g(X)=X"+COSX.

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

o x-3 o
A3. YpaBHEHHE KacaTelIbHOW K rpaduky QyHKIIUA Y= d B TOYKE C a0CIMCCOM
X+

Xo=-3 HMeEET BUI:
]_) y=7x+13; 2) y=7x+15, 3) y=—"7Xx+15; 4) y=—7x+13.

Ad4. Teno nBMWXETCs MO MPSMOM Tak, 4TO paccTosiHUE S (B METPax) OT HErO J10
TOUYKU B 3TOM mpsiMoli M3MEHsIeTes TI0 3aKOHY  S(t)=3t* —12t+7 (t — Bpems
JBUKEHUA B CEKYH/1ax). Uepes3 CKOJIBKO CEKYH]I MOCJIEe Havyana JBHKEHUS

MTHOBEHHAsi CKOPOCTh Teja OyaeT paBHa 72 m/c.
1) 16; 2)15;  3) 14, 4) 13.

Yposens B.
BS. Ha pucynke n3o0paxéH rpaduk MPOU3BOJHOM HEKOTOPOW (yHKIHUU
y=f(x), 3ananHoi Ha mpoMexkyTKe ( - 3; 3). CKOJIbKO TOYEK MaKCUMyMa HMEET
bynkuus f(x) Ha ’TOM MPOMEXYTKE?

B6. Haiinute yrioBoi koadduimeHT kacarenbHOW K Tpaduky (yHKIuu
y=x"—-2x"+3x-13 BTOUKE X,=-1.

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

C8. Haiinure cymMMy TaHT€HCOB YIJIOB HakJIOHA KacaTelbHBIX K mapadole
y=x’—9 BTOoukax mepeceyeHHs Mapaboibl C OCHIO abcIHCC.
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2 BapuaHT
YpoBens A.
Al. Haiiure f *(16), ecm f(X) = 8/x-3.
1) 3; 2)2; 3) -1, 4) 1.
A2. VKakuTe MPOU3BOJIHYI (PYHKIHUU g(X)=X"—sinX.

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

o Xx-3 o
A3. YpaBHEHHE KacaTelIbHOW K rpaduky QyHKIIUA Y= 2 B TOYKE C a0CIMCCON
X+

Xo = -3 HWMEET BUL:

1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.
A4. Teno IBMXKETCS MO NPSIMOM TaK, UTO PACCTOSIHUE OT HAa4YaJbHOW TOYKHU
U3MCHSCTCS M0 3aKOHY S(t)=t+0,4t> -6 (M), rae t— BpeMs IBHXXCHHS B

cekyHnax. Halnure ckopocts Tema depe3 10 cekynn mnocine Havana
JBUKEHUA .

1) 10; 2)9; 3) §; 4) 7.
Yposens B.

BS. Ha pucynke uzo0paxén rpauk MpOU3BOJHONW HEKOTOPOH (yHKIIMH
y=f(x), 3a1anHoif Ha TnpoMexyTKe ( - 2; 2). CKOIbKO TOYEK MUHUMyMa HUMEET
dbynkuus f(x) Ha ITOM MPOMEXYTKeE?

BEREL NN ERE
P

B6. Haiiqute yrioBoil ko3((UUMEHT KacaTelbHOH, MPOBEAECHHOW K rpaduky
pynkuun y =x° +2x* +x° +1 B Touke X, =1.

B7.Haiinure npoussoanbie QyHkumii :  a) f(x)=(4x+7)°; 6) y=x-tg3Xx.
Yposenn C.

C8. Haiimute cymmy yrioBbeix KO3((UIIMEHTOB KacaTelbHBIX K Mapadolie
y=X’—4 B TouKax mepeceyeHHsi Napabojibl ¢ OChIO AOCLHUCC.

Kpurepuu ouenku

3aganus basnel [Tpumeuanne
Al - A4 4 Kaxxaplii mpaBuIbHBIN OTBET 1 Oasr
B5 - B7 6 Kaxxaplii mpaBUIBHBIN OTBET 2 Oasia
C8 3 Kaxx11p1il npaBmiibHBIN OTBET 3 Oasa

MakcuMmanbHbli 6ast 3a padoty — 13 6anjioB
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IIIkana nepeBoaa 0a/JIOB B OTMETKH

OTMeTKa Yucso 6a1510B, HEOOX0AUMOE ISl OJTYYEHHsSI OTMETKH
« 5» (OTINYHO) 13-12
« 4y (xopo1io) 11-10
« 3» (YIOBIIETBOPUTEIHHO) 9-8
« 2 « (Hey1IOBIECTBOPUTEIILHO) MeHee &
OTBeTBI
1 Bapuant 2 BapuaHt

Al |1(4) 1(4)

A2 | 2x—sinx (2) 2x — COSX (2)

A3 |y=T7x+15(2) y =5x+ 21 (4)

A4 [t=14c¢(3) V(10) =9 m/c (2)

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

B6 | k=-7 k=16

4. 3
B7 7x + 4)*, 0) 9e** + 2c0sx a) 12(4x + )% 6) tgdx + 333
cos” 3x
C8 fFtgax=6+(-6)=0 Frgoa, =4+ (-4)=0

Paznen UHTerpana u ero npuMeHeHue

IIpakTnueckas padora
1 BapuanT
Yposensn A.
Al. . Beruuciaute uHTErpa:

2 j-dx
3x? —4)dx; O .
a)!(x+x )dx ) 1X3

A2. lna dynkmuu f(X) = 3sin X HaWguTe: a) MHOKECTBO BCEX
epBOOOPa3HbIX;
0) nepBooOpasHyto, rpa@uk KOTOpPOMl MpoXoauT dYepe3 Touky M (
7T
2° 0)
A3. Beraucinure, clienaB MpeaBapuTeIbHO PUCYHOK, IUIOMAAb (QUTYPHI,
orpanuueHHoM muamsamu: y=0,5x%,y=0,x=2,x=0.
Ad. Jlokaxwure, uto pyHKuus F sBusieTrcs miepBooOpa3HoN mis GyHKIAU
f(X) Ha TpomexyTKe
(-00;+0),ecmn Fx)=x3-4, f(x)=3x%

Yposens B
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3
BS5. Brrunciute uHTErpat sz +(x —3)2] dx
0

Yposens C.

C6. Haiinure nnomans (UIypbl, OrpaHMYEHHON NMHHSAMH y = 6x —x2 U y =
2x.

2 BapuMaHT

YpoBens A.
Al. . Beruuciaure uHTErpa:

dx
>3

2 u
a) I(4x3—x+5)dx; 0) J.
1 —2
A2. lna dynkiuu f(X) = 2C0S X HaWguTe: a) MHOXKECTBO BCEX
NepBOOOPa3HBIX;
0) mepBooOpasHyto, rpa@uk KOTOpOH MHPOXOAUT dYepe3 Touky M (
z 4
3’ )

A3. Beruncnure, ciefaB MpeABapUTEIbHO PUCYHOK, IUIOMIAAb (UTYPHI,
orpaHM4eHHoi ouHuaMu  y=2x%,y=0,x=3,x=0.

Ad4. Jloxaxure, uto pyHkuus F sBusercs mnepBooOpa3HON st (yHKUUU
f(x) ma mpomexyTtke (- o0 ;+oo), ecmm F(x) = 2x —x%,  f(X) =2 - 2x.
Yposens B

3
BS5. Brlunciure uHTErpa sz +(1- x)z] dx
0

Yposenn C
C6. Haiizure momans GpUrypsl, OpaHUYEHHON JHHUSAMH Y =-6x —Xx? M y =
- 2x
Kpurepuu ouenku
3aganus basnel [Tpumeuanne

Al - A4 6 Kaxxaplii mpaBuIbHBIN OTBET 1 Oasr
B5 2 Kasxiplii mpaBUIIBHBIN OTBET 2 Oasia
C6 3 Kaxx11b1i1 npaBmibHBIN OTBET 3 Oasa

MakcumanbHblii 6ast 3a padboty — 11 6asioB

IlIkaJia nepeBoaa 6aJ1JI0B B OTMETKH
Ormerka \ Yucjio 62,108, HEOOXOAUMOE LIS MOJTYYCHHUS \
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OTMETKH
« 5» (OTINYHO) 11-10
« 4y (xopo1io) 9-8
« 3» (YIOBIIETBOPUTEIHHO) 7-6
« 2 « (Hey1IOBJIETBOPUTEIILHO) MeHee 6
OT1BeTHI
1 Bapuanr 2 Bapuant
Al |0)45:6) 2 @) 1855;6) -
A2 a) F(x) =-3cosx + C; 6)F(x) = - a) F(x) = 2sinx + C ; 0)F(x) = 2sinx
3cosx + 0. - 3.

A3 | Spur = %KB.GI{. Sgur = 18 xB.ex.

F(X) sBsieTcst mepBooOpasnoit st | F(X) sBisercs mepBooOpasHoit s f

A4
f(x) (x)
B5 |18
2 2
C6 10§KB.G,Z[. S(bnr—].OgKB.e,ZI.

Paznesn DiieMeHTBHI TEOpPUM BEPOSITHOCTEH M MATEMATHYECKOH CTATUCTHUKH

IIpakTnyeckas padora
1 Bapuant
YposeHs A.
Al. JI;1s Ka)K10TO 13 ONMMCAHHBIX COOBITUI OMPENIeIUTE, KAKMM OHO SIBJISICTCS:
HEBO3MOXHBIM, JIOCTOBEPHBIM WJIM CITyYalHBIM:
1) 3aBTpa Oymet xopolias Moroa;
2) B IHBape B TOPOJIE MOUJIET CHET;
3) B 12 yacoB B ropojie UIET 0K b, a uepe3 24 yaca OyleT CBETUTh COJHIIE;
4) Ha IeHb POXKJICHUS BaM IOJIApSIT TOBOPSIIIET0 KPOKOJINUIIA;
5) Kkpyriasi OTJIMYHMIIA TIOJTYYUT JBOUKY;
6) kKaMeHb, OpPOILIEHHBIN B BOAY YTOHET.
A2. Onpenenute Mofy, cpeaHee apudmernyeckoe u pazmax psiaa: 5,6, 11, 11, — 1.
A3. KakoBa BEpOSITHOCTh TOTO, YTO 33JyMaHHOE JIBY3HAYHOE YMCJIO AEIUTCS Ha 3
uiu aenutcs Ha 2?7 OnpeaenuTte BU COOBITHS.
a) clIO)KeHUE COOBITHI;  0) Mpou3Be/ieHuEe COOBITUH.

A4, BeraucnureC, -CS —C?2-CZ.

AS. Ha cron OpocaroT aBa WTpajbHBIX TETpadapa (cepwiii u Oenblil), Ha TrpaHsIX
Ka)KJIOT0 M3 KOTOPHIX TOUYKaMH 0003HaueHbI uncia oT 1 10 4. CKOJIbKO pa3IMIHBIX
nap 4ucesl MOXKET MOSIBUTHCS Ha TPAHAX 3TUX TETPadIPOB, CONMPUKACAIOIIMXCS C
MOBEPXHOCTHIO cTONA?
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A6. 13 10 nepBbIX HaTypaJbHBIX YUCEN CIy4YallHO BEIOMPAIOTCS 2 YHUCIIA.
Boluucnure BeposSiTHOCTH
CJIEIYIOLIUX COOBITHIA:
a) OJIHO W3 BBIOpAHHBIX YHCEN — JIBOMKa; 0) 00a yucia HEYETHBIE.

Yposens B.

B7. B Opurage 4 xeHmuHbl ¥ 3 MyxXuuHbl. Cpenud 4UJICHOB OpuUTrajbl
paspirpeiBatoTcst 4 Ousera B TeaTp. KakoBa BEpOSTHOCTH TOTO, UYTO Cpeau
oOnanaTenell OMIIETOB OKaXKETCS 2 KEHIIUHBI U 2 MY>KUYHUHBI?
B8. Ha kaxmoii kaprouke HamucaHa oaHa W3 OykB K, J, M, H, 0, I. YeTeIpe
KApTOYKHU HAyTaJl BHIKJIAIBIBAIOT OJIHY 3a APYrod B psaa. KakoBa BEpOSATHOCTB, UTO
IIPU BBIKJIA/IBIBAHNUHN ITOJIYYUTCS CIIOBO «KJIOID»?

Yposens C.
C9. Haiinure BepOATHOCTb TOTO, YTO CIIy4aliHBIM 00pa30M BBIOpAaHHOE
JBY3HAYHOE YMCIIO ITpU AeneHuu Ha 11 maer B ocrarke 10.

2 BapuaHT
Yposens A.
Al. JIns KaKI0Tr0 U3 OMMCAaHHBIX COOBITUI ONPEAEINTE, KAKUM OHO SIBJISIETCSI:
HEBO3MOXHBIM, JIOCTOBEPHBIM WUJIM CIyYailHBIM:
1) BbI BBIXOAUTE HA YJIUILY, @ HABCTPEUY UIET CJIOH;
2) Bac mpuriacsT jeteTh Ha JIyHy;
3) uepenaxa Hay4UTCSl TOBOPUTH;
4) BBIMIAJIET KEITHIN CHET;
5) BbI HE BBIMTPAETE, YUACTBYS B OCCIPOUTPHIIIIHON JIOTEPEE;
6) mocie yeTBepra OyaeT MATHHIIA.
A2. Onpenenute Moy, cpeaHee apuMeTHIecKoe U pa3Max psaga:15, 4, 12, — 3,
15.

A3. KakoBa BEpOSITHOCTh TOTO, YTO MEPBOE M3 3aJyMAHHBIX JBY3HAUHBIX YHUCET
JEJTUTCS Ha 2, @ BTOpoe — JAeiauTcs Ha 5?7 OnpenenuTe BUl COObITHS.
a) CJI0XKeHue O) MpOoM3BECHUE COOBITHI.
COOBITH;
A4. Beraucnure 4, - 47 .

AS. U3 xopoOkwu, comepkaiieid 8 MEIKOB pa3TuYHBIX 1BETOB, ['eHa u Taus GepyT mo
oHOMY MeJKy. CKOJIBKO CYIIECTBYET Pa3IMYHBIX BAPUAHTOB TAKOTO BHIOOPA IBYX
MEJIKOB?

A6. 13 10 nepBbIX HaTypaJbHBIX YKMCEN CIIy4alHO BBIOMparOTCs 2 uyuciia. Beraucnure
BEPOSITHOCTH
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CJIEYIONINX COOBITHI:a) OJJHO W3 BEIOPAHHBIX YUCEN — eAUHUIA; 0) 00a uncna
YETHBIC.

Yposens B.

B7. B ypHe 6 Genbix 1 4 yepHBIX miapa. M3 3Tol ypHBI Hay/lauy W3BJICKIN 5 I1apoB.
KakoBa BeposITHOCTb TOTO, 4TO 2 U3 HUX Oenble, a 3 yepHbie?

B8. Ha kaxnmoif kapTouke HamucaHa ogHa u3 OykB p, ¢, T, Y, J, X. UeTslpe KapTOUKU
HayrajJ BBIKJIAJBIBAIOT OJHY 3a JApyroul B psax. KakoBa BepOATHOCTH, YTO NpH
BBIKJIQ/IBIBAHUU TIOJTYYUTCS CJIIOBO «CTYJD»?

Yposens C.
C9. Haiinure BEpOSTHOCTH TOTO, YTO CIIy4allHBIM 00pa30M BHIOpaHHOE JABY3HAUYHOC
YUCJIO TIpH JeJieHnH Ha 13 1aeT B ocTaTke 5.

Kpurepun onenkn

3amaHus baner ITpumeyanne
Al — A6 6 Kax/1p1i1 npaBWIbHBIN OTBET 1 Oan
B7,B8,C9 9 Kaxxplii mpaBuIbHBIN OTBET 3 Oasuia

MaxkcumanbHbii 6y 3a paboty — 15 6asoB

IlIkaJsia nepeBoaa 6aJ1JI0B B OTMETKH

OTmerka Yucisio 0215108, HE0OOX0AUMOE 151 OJTYYCHUSA
OTMETKH
« 5» (OTINYHO) 15-14
« 4y (xopo11o) 13-12
« 3» (yIOBIETBOPUTEIIHLHO) 11-10
« 2 « (HEeyIOBIIETBOPHUTEIILHO) mMenee 10
OT1BeTHI
1 Bapuant 2 Bapuant
1) cnyq; 2) noctos; 3) ciyd; ) HEeBo3; 2) ciiyd; 3) HeBO3; 4) Ciyd;
Al 4)HEBO3M;

5) HEBO3; 6) TOCTOB.
5) cay4; 6) 1OCTOB.

A2 Moja paBHa 11; pazmax 12; cp. MoJa paBHa 15; pa3max 18; cp.
apud. 6,4; apud. 8,6;

A3 a 0

A4 90 21600
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A5 16 56
A6 2)0,2;6) 2 2)0,2;6) 2
18 5
1 1
B8 360 720
0,1 7
C9 %0

Pa3nen YpaBHeHUs U HEpaBeHCTBA
IIpakTHyeckas padbora

1 Bapuant

0,725+ 0,6 +l + E

Al. Breruuciure: 1 40 2% -0,25.
0128-6——0,0345: —
4 25

A2. Peminuth ypaBHEHUS:

4x-1 3x+2 _

1) 2x* +5x-1=0; 2) 3x*=x; 3
) 2x* +5x ) 3x% =X )2 Z

1.

B1. Pemnte HEpaBeHCTBA:

1) 4-2x<1-(4x-1); 2) 2’(_1

>0.

2X+5y =15

B2. Pe CHUCTE ABHECHUI; .
IINTh CHCTEMY YpPaBHCHHM { X_2y—3

C. Pemnure ypaBHEHHUS:
1) 5-(x-1)? =3-4x+5x*; 2) Jx+2=xX.

2 BapuaHT
0,425 +0,9 +l + 1 1
Al. Brruucaure: 3 40 220 S
05-1°-0023: = 4
5 25
A2. Pemuth ypaBHEHUSA:

4x-1 3x+2 _

1) 4x* -5x—6=0; 2)-3x*=x; 3
) 4x X X ) -3x* =X; ) 3 5

1
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B1. Pemite HEpaBeHCTBA:

D2(1-x)>5x-@r+2); 2%

B2. Pemits cucteMy ypaBHEHHN: {

C. Pemire ypaBHEHUs:

2x+120.
X+5y=15
3Xx—2y=—6

1) 5-(x+2)* =3-4x+5x*; 2) Vyx-11=X.

Kpurepuu oneHkun

3amanus bamnel [Ipumeuanne
Al —A2 4 Kaxxnip1il npaBuiibHbIN OTBET 1 Oayn
B1- B2 6 Kaxx11p1i1 npaBuIbHBIN OTBET 2 Oaiuia
C 6 Kaxxnip1il npaBuiibHBIN OTBET 3 Oasia

MakcumanbHbii 6t 3a paboty — 16 6an0B

IlIkaJna nepeBoaa 60aJ1JI0B B 0TMETKH

OTmeTka Yucso 0a/110B, HEOOX0AUMOE ISl TOJTYUYECHUSA
OTMETKH
« 5» (OTJIIMYHO) 16 - 15
« 4y (xopo111o) 14 -13
« 3» (yIOBIETBOPUTEIHLHO) 12 -10
« 2 « (HEeyIOBIIETBOPUTEIIHHO) menee 10
OTtBeTbI
1 Bapuant 2 Bapuaunt
Al 1 1
= 55988, Ly L. 1)2;-2; 2)0; -2; 3)2.
A2 | Dx2= =770 200,55 9) )2 -702)00 35 3)
1,6.

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

B2 (5; 1) (0;3)

C 1) %; 2) 2. 1) —%; 2) HET KOpHEH.
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BapuaHTbl KOHTPOJILHOK padoThl (1 cemecTp)

Bapuanr |
, b=—§, c=0,6.
6

. a 2
1. HaiinuTe 3HaueHne BoIpaxeHus 1: (— - sz npu a = 3
C

2. IlpencraBbTe OOBIKHOBEHHYIO IPOOb 7 B BHUJIE JECATUYHOU IEPUOAUYECKON

JpoOH.

3. Yucrno 0,000314 npeacraBbTe B CTaHIAPTHOM BHJIE.

4. Harigure mpomsBeaeHue uucen a =54 u b =0,2468101... ¢ TOYHOCTBIO 1O
JIECSATBIX.

5. dauel uucna 1= - 3 +5i, z,= 4 7.

Brruncnure: a) cyMMy 4ucen Z; U Zy; 0) pa3HOCTh YHUCEN Z1 U Z2; B)
MPOU3BEACHUE YHCEN Z1 U Zp.

6. Pemute ypaBHenue: Vx+2=3; 7. Pemure ypasuenue: 5* = 125;

8. Onpenenute x, ecmu 109, X =-2 9. Pemure HepaBeHcTBO:  10g2(X-1)>
3;
loe. 5
—237 | log-0,2
10. logsT
Bapwuant I

1. HaiiguTe 3Hauenue BeIpaxeHus 1: (a®— 9) npu a = %, b=—2,¢c=1,6
c

SN

2. [IpeacraBbTe OOBIKHOBEHHYIO APOOH 7 B BHJI€ JECATHYHOW MEPUOAUYECKON

JpoOu.

3. Yucmo 0,0000271 mpencraBbTe B CTaHAAPTHOM BHJIC.

4, Hatiqure npomsseacHue uucen a=3,2 u b =0,02345202...c TOYHOCTBIO O
COTBIX.

5. Jauer uncna  Z;=-1+31,2,=4 + 5i.

Boeruucnure: a) cymmy uucen Zy M Zp; 0) pa3HOCTb 4YHCEIN Z1 U Zp;  B)
MPOM3BEICHUE YHUCEIl Z1 U Zo.

6. Pemute ypaBHeHue: 12+3x =2;

7. Pemmre ypaBuenue: 3* =81; 8. Ompenemute x, ecim 1003 X =—1:
9. Pemmrte HepaBeHcTBO:  l0gs (5 —2X) < 1;

32
= '.-_.-g.-, 8
10.
OTmerka Yucso 021108, HE0OOX0AUMOE 151 TOJTYUYCHUSA
OTMETKH
« 5» (OTINYHO) 10

46




3aJlaHue OTBeTHBI OTBeTHI bamel
I BapuanT 2BapuaHT
1 2,4, 4/3 ; 1
2 0,428571, 0,571428; 1
3 3,14 -10%; 2,71 -107%; 1
4 1,3; 0,8; 1
5 a)l-2i; 6) -7+ |a)3+8i; 0)-5-2i; 1
12i; B)23—1i. |B) -20+7i.
6 7; 8 1
3

/ 3; 4, 1
8 1/49; 1/3; 1
o (9) (025) 1
10 0. 4, 1

« 4y (xoporo) 9-8

« 3» (YIOBIETBOPUTEIIHHO) 7-6

« 2 « (HeyTOBIETBOPUTEIILHO) MeHee 6

KommiekT 3xk3aMeHAIIMOHHBIX 3a1aHuil (2 ceMecTp)

Bapuanr 1.
Ooba3amenvnan ywacmo
IIpu BbInoJTHeHUH 3agaHuil 1-3 3anuuInTe X0 pelIeHUs U MOJIYYeHHbIN
OTBeT.

1. (1 6amn) Halizure xopeHs ypaBHeHus 32 2= 81.

log, J13

2. (1 6ann) HalimuTe 3HaueHUE BBIPAKEHUS on 13 "
0g,

3. (1 6amn) ®nakon mammyHs ctouT 160 pyouneit. Kakoe HanOoubiee yncio
b1akoHOB

MOkHO KynuTh Ha 1000 pyOieit Bo Bpemsi paciipoiaku, KOTJla CKUIKa
coctasisiet 25%7?

IIpu BbInOJTHEeHMH 3a4aHuil 4-7 3aNUIIMTE MOJTY4YeHHbIH OTBET.
4. (1 6ayun) Ha pucynke (cM. HuKe) u300pakeH rpaduk GyHkuuu y = f(x),
ONPEICIICHHON Ha

uHTepBaiie( - 6; 8). OnpeneauTe KOJIUYECTBO LETbIX TOYEK, B KOTOPHIX
MIPOU3BOTHAS

(YHKIIUHM TOJIOKUTETIbHA.
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5. (1 6amn) Onpenennte HauMEHbIIEe U HanOOobIIee 3HAYCHNUS QYHKIUU.
6. (1 6amn) [Ipu kakux 3HaUeHUsAX X, f(x) >0.

7. (1 6amn) Ipu
KaKNX 3HaYCHHSIX X,

f(x) <0.

IIpu BbInoJTHeHUN 3agaHuil 8-12 ykaxkuTe X0/ pelieHUs U 3aNuIINTe

NOJIyYeHHbIH OTBET.

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

YETBEPTHU.

9. (1 6amn) Pemuth ypaBHeHUE Zcos(x+%):1 :

10. (1 6amn) Pemmte ypaBuenue logs(5 — 5x) = 2logs2.

11. (I ©6amn) CrpoutenbHoil Qupme HY)kHO mpuodpectu 50 KyOOMeTpoB

CTPOUTEIHLHOTO
Opyca y 0OJHOTO M3 TPEX MOCTAaBIIMKOB. KakoBa HaMMeHbIIass CTOUMOCTb TaKOU
MTOKYTIKA
¢ 1ocTaBkoil (B py0ssix)? LleHsl 1 yclioBUs yKa3aHbl B TaOJIUILE.
8 (e — IleHa 6py03a CroumocTb JlononHUTEIbHBIE
(py6. 3a 1m°) JIOCTaBKH YCIIOBUS
A 3500 9900 -
[Ipu 3akaze Ha cymMy OOJIbIIIE
b 4500 7900 150000 py06. mocTaBka
OecIiaTHO
[Ipu 3akaze Ha cymMy OOJIbIIIE
B 3600 7900 200000 py0. mocTaBka

OecIuIaTHO

12. (1 6amn) B paBuobGenpennom tpeyronpauke ABC ¢ ocHoBannem AC GokoBas

CTOpOHA
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16.

VT
AB paBHa 8,a Ccos A= ik Hailimure BBICOTY, IPOBEIEHHYIO K OCHOBAHUIO.
IIpu BeimostHeHuM 3axanuii 13-18 3anummTe X0 pelieHUs: U MOJTy4YeHHbIN

OTBeT.
13. ( 1 6amwn)Haiigure 3Ha4eHNE BHIPAKEHUS 4\/64_10 -4_6_‘/6 :
8Xx+36
x+13
15. (16ann) lpaMOyTONBHBIN TMapajuieJIenune; ONMUCaH
OKOJIO LWJIMHJIPA, PaANyC OCHOBAHHS KOTOPOTO paBeH 2.
O0beM napannenenunena pasen 16. Haitaute BeicoTy
UAJIUHAPA.

14. ( 1 6ammm)Haiinute KOpeHb YpaBHEHUS X =

(1 6amn) Teno xemxerca 1o 3akony S(t) =x% —4x +3.  Onpenenure, B Kakoii
MOMEHT BpPEMEHHU CKOPOCTh OyeT paBHa 4.

2

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

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

ﬂonwmumeﬂbna}l uacmo

IIpu BbinoiHeHuH 3agaHuil 19 - 22 3anummMTe XO0X pelieHUs U MOJTY4YeHHbIN
OTBeT.

19.(3 6anna) Haligute Hanbobinee 3HaueHHE PYHKITUU
y=12/2 cosx+12x—37+9 Ha

T
OTpE3Ke {O, —]
2
. 4x—y=2
20.(3 6amna) Pemure cuctemy ypaBHEHUN :
log,, 3x =log,,(y+1)
21.(3 6anna) PaBHoOouHas Tpanerusi ¢ ocHoBanusiMu 10 cM u 18 cM u BbIcOTOH 3
cM
BpAI[a€TCAd OKOJI0O MEHBIIEr0 OCHOBAaHWA. Hangure 1uiomans MOBEPXHOCTH
Tena
BpaIlCHUS.
22.(3 6amra) HaliquTe pemenne ypaBHEHUS COS2X+Sin X=C0S2 X .
VKa)uTe KOPHU, IPUHAIIEKALINE OTPE3KY [0;27].

Bapmuanr 2.
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Ooba3zamenvnan yvacmeo
IIpu BhINOJHEeHNH 3a7aHUi 1-3 3anUIIMTE X0 pelleHUs U MOJIy4eHHbIN
OTBeT.

1. (1 6amun) Haiinure kopens ypasaenns 2 1 *=16.

log, ¥/27

2. (1 6amn) Haiinure 3HaueHUE BBIPAKCHUS e
09,

3. (1 6amr) Terpanp crout 20 pybneii. Kakoe HanbOobIiee 4uciao TaKuX TETpaaeu
MOKHO
Oyznet kynuTh Ha 350 pyOseit mocie noHuXeHus 1IeHbl Ha 25 %.

IIpu BbINOJIHEHHUH 3a4aHuil 4-7 3aNUIINTE MOJTY4YeHHbINH OTBET.

4. (1 6amn) Ha pucynke (cM. HuKe) n3o0paxeH rpapuk Gpyuxmuu y= f(x),
ONPEAECICHHON Ha

uHTepBane (-7; 7). Onpenenure KOJIUYECTBO LENBIX TOYEK, B KOTOPBIX
IPOU3BOHAS

(GYHKIMM TIOJIOKUTEINIbHA.
5. (1 6amn) Onpenenure HauMEHbLIEE M HauOoOJIblIee 3HAYEHUS (DYHKIIHH.
6. (1 6amn) Ilpu xakux 3HaueHusx x, f(x) > 0.
7. (1 6amn) Ilpm kakux 3HayeHusx x, f(x) <O0.

Ny o
y = flx

IIpu BbINOJTHEHUH 3a1aHUI §-12
YKa;KUTe X0/ pellieHUus1 1
3aNuIINTE NOJY4YeHHbIH OTBeT.
(1 6amn) Haitnure 3HaueHue COS a,

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

11. (1 6amn) CtpourensHol pupme Hy)KHO npuodpectu 79 KyOboMeTpoB
MeHOO0eTOHa Y

OJTHOTO M3 TpeX MOCTaBUIMKOB. CKOJBKO MPHUIETCS 3alIaTUTh 33 CaMYIO
JEMIEBYIO
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MOKYIKY € JIOCTaBKOM (B pyOsix)? LleHbl U yCIIOBHUS JTOCTAaBKHU TMPUBEACHBI
B TaOJIHIIE.

CtouMoCTh CtouMoCTh
JlonoaHUTENbHbBIC
[TocTaBiuk neHo0eToHa JIOCTaBKU .
(py6. 32 1 M) (8 py6.) y
A 2650 4400 -
[Ipu 3aka3e HA CymMMy OOJIbIIIE
b 3200 5400 150 000 py6. noctaBka
OecrIaTHO
3
B 2680 3400 [Ipu 3akaze Gomee 80 m
JIOCTaBKa OECIUIaTHO

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

ogllw

BbicoTy CH.

IIpu BbinoHeHuu 3aganuii 13 - 18 3anuimmTe X014 pelieHus: ¥ M0JIy4YeHHbIH

OTBCT.
V5 +10 o—5-./5

7X —6
X+2

13. ( 1 6ann)Haitaure 3HaueHHE BbIpAKEHUS

14. ( 1 6amn)Haliqute KOpeHb YpaBHEHUSI X =

15. (16ann) LunuHap BOUCaH B MPSIMOYTOJIbHBIN MapaiieenuIie].
Panunyc ocHoBanus nuauHapa paseH 2. O0bem
napayuienenunena paseH 80. Halimure BbICOTY HUIMHIpA.

16. (1 6amn) Teno auxercs 1o 3akoHy S(t) = 2x? — x + 1.
Onpenenure, B KaKOi MOMEHT BpPEMEHH CKOpPOCTh OyaeT paBHa 7.

2

17. (1 6amr) Permuth ypaBHeHHE SiN“ X—6sin X =0.

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

onnwmumeJleaﬂ uacmo

IIpu BbinotHeHuu 3agaHuil 19 - 22 3anummuTe XOX pelieHUs U MOJTY4YeHHbIN
OTBeT.
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19.(3 6amna) Halinute HauMmeHbLIee 3HaueHne GyHkmun ¥ — 13x—9sinx+9 yg

T
OTpE3KE {O, 5 } :

3X+y=3

20.(3 6ainna) Pemure cucteMy ypaBHEHUN :
log,(5x+4y)=log,(y+5)

21.(3 6anmna) PaBHoOouHas Tpamenusi ¢ ocHoBaHUSIMHU 12 ¢cM 1 18 cM u BbIcOTOM 4
cM
BpaIaeTcsi OKoJo OOJbIero ocHoBaHWsA. Haiinure o0bEM Tenna BpaiieHusl.

2

22.(3 6amra) HaliguTe Bce pemieHUs ypaBHEHHS COS2X+SIiN< X=COSX.

VKaKuTe KOPHH, IPUHAIEKAIIUE OTPE3KY [—7;7].
Bapwuanr 3.

Oobsazamenvnas uacmo
IIpu BbInoOTHeHHUH 3aaHuil 1-3 3anuIKMTe X04 pelIeHus U MOJIyYeHHbIH
OTBeT.

1. (1 6amn) Haiimure kopens ypaBHenus 22 20= 16,
42

2. (1 6ann) Haiinute 3Haue€HUE BBIPAKEHUS S100,3 -

3. (1 6amn) Terpanpb crout 40 pyoneii. Kakoe HanbobIee Yuciao TakKuX TeTpaae
MOKHO
Oynet kynuth Ha 750 pyOuieii mocie noHuxeHus 1eHsl Ha 10%?

IIpu BbINOJIHEHUN 3aaHUil 4-7 3aNUIIATE MOJTY4YEHHbIH OTBET.

4. (1 6ayur) Ha pucynke (cM. HuKe) n300pakeH rpaduk GyHKuu y = f(x),
OIIPEIICIIECHHON Ha

untepBaie( - 10; 2). Onpeaennure KOJIUUECTBO LETBIX TOUYEK, B KOTOPBIX
IPOM3BOIHAS

GyHKIIUA OTpHUIIATEThHA.
5. (1 6amn) OnpenenuTe HaMMEHbIIIee U HauOoJIbIee 3HAYCHUS (DYHKITUH.

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

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

52



IIpu BbINOJHeHUM 3aJaHui 8-12 yKkaxKuTe X0 pelieHus U 3anuIuuTe
IO0JIyYeHHbIH OTBET.

o . 3
8. (1 6ann) Halinure 3Ha4ueHue sin o, €ClId U3BECTHO, YTO COS O = c uacll

YETBEPTHU.

9. (1 6amn) Pemuts ypaBHEHHE cos(x+%)=cos% :
10. (1 6amr) Pernre ypaBuenue 10gs(5 — 5x) = logs2 + 1.

11. (1 6amn) B Tabnuie ykazaHbl CpeIHUE LIEHBI (B pyOJIsiX) HA HEKOTOPHIE

OCHOBHBIE
MPOJYKThI MUTaHUs B TPEX ropogax Poccuu (1o nanueiM Ha Havano 2010

roja)

HanmenoBanue npoaykra bapnayn TBepp IIckoB
ITmennunbii x51€0 (0aTOH) 12 11 11
Mounoxko (1 autp) 25 26 26
Kaprodens (1 kr) 16 9 14
Chip (1 kr) 260 240 235
['oBsauHa (1 kr) 300 280 280
[Toxpcomneunoe macyo (1 mutp) 50 38 62

Onpenenute, B KAKOM U3 3TUX TOPOJOB OKAKETCSI CAMBIM JICIIEBBIM

CIIeAYIOIINI Habop
mpoyKTOB:3 KT KapTodens, 1 Kr cbipa, 3 J1 MoJcoHeYHOTo Macia. B oTeer

3aIUIITUTE
CTOMMOCTbH JJAHHOTO Habopa MPOYKTOB B ATOM ropoe (B pyOsx).

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

IIpu BpInoHeHnu 3aaaHuii 13-18 3anummTe X0 pemieHuss U MOJTyYeHHbII
OTBeT.
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13. (1 6amn)Haligute 3HaUeHNE BHIpaOXKCHUS 4742 421 .

9x-3

X+5

15. (16ann) TlpsiMoyronbpHBIN apauieNenuIiel ONMcaH OKOJIO
HUJIMHAPA, PaJInyC OCHOBAHUS U BHICOTA KOTOPOTO PaBHBI 6.
Haiinure o0beM napasuienenumnesa.

14. (1 6amn)HaliquTe KOpeHb YpaBHEHUST X =

16. (1 6amn) Temo ABMKETCS MO TPSIMOM TakK, YTO PACCTOSIHHE S OT HaYaJIbHOU

TOYKHU
M3MeHseTcs 1o 3akoHy S = 5t —0,5t% (m), e t - Bpems ABWKEHHUS B

CEeKyHaxX.
Haitngure ckopocTs Tena yepes 4 ¢ mocie Havalla IBUKECHUS.

17. (1 6amn) Pemmth ypaBHEHHUE 2sin® x—3sin Xx+1=0.
1\«
)

18. (1 6asn) Pewmre Hepasenctso 49 < (7

ﬂOl’lOJlHumeJlea}l uacmo

IIpu BbInotHeHUN 3aaaHuil 19 - 22 3anummuTe XO0X pelieHUs U MOJTY4YeHHbIH
OTBeT.

19.(3 6anna) Halinure HauMmeHbliee 3HaUYeHUE QYHKIIUU y=2C0SX+5X+8 Ha
5]
OTpE3KE O,7 .

2x+y=15
20.(3 6amna) Pemute cucteMy ypaBHEHUN Y :
x—3y=log, 16
21.(3 6anna) PaBHOOOYHAs Tpamerusi ¢ OCHOBaHUSAMHU 12 ¢cM u 24 ¢M U BBICOTOH §

CM B IIEPBbIN
pa3 Bpalaercsi OKOJIO MEHBIIET0 OCHOBAHMS, @ BO BTOPOM — OKOJIO OOJBIIETO.

CpaBHute
00BEMBI TeJl BpalleHUs!.

22.(3 6anna) Haiinure pemenue ypaBHeHHsT COS2X—SIN X=COS
VKa)uTe KOPHU, IPUHAILIEKALINE OTPE3KY [0;27].

2x.

Bapuanr 4.

Oobsa3amenvnas uacmeo
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IIpu BhINOTHeHUM 3a1aHUH 1-3 3anUIIKMTEe XO4 PELIeHHUA W MOJTYYeHHBbIH
OTBeT.

1. (1 6amn) Haiigure xopens ypaBHenus 3 ¥~ 13=9,
84

2. (1 6amn) Haitnure 3HaueHUe BBIPAKCHUS 51067 -

3. (1 6amm) [lapukoBas pyuka ctout 20 pybmneit. Kakoe Hanbosbiee 9uciio Takux

pYy4cK
MO>HO Oynet kynuTh Ha 500 pyOsieii mocie moBbeIeHus 1eHbl Ha 10%07

IIpu BbINOJIHEHHUN 3aJaHuil 4-7 3aNUIINTE MOJTY4YeHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HuKe) n3o0paxkeH rpapuk Gpynxmuuu y= f(x),
ONPEAECICHHON Ha

untepBasie (-1; 12). Onpeaenure KOIMYECTBO LENBIX TOUYEK, B KOTOPBIX
MIPOU3BOIHAS

(GYHKIHMHA TIOJIOKHUTEIIbHA.
5. (1 6amn) OnpenenuTe HaUMEHbIIIEE W HauOOJbIIee 3HAYCHHUS (DYHKITUU.
6. (1 6amn) Ilpu kakux 3HaueHusx x, f(x) > 0.
7. (1 6amn) Ilpu kakux 3HaueHusx x, f(x) <O0.

y=f)

/
S W\

IIpu BbInoJIHeHUM 3agaHui 8-12 ykaxuTe X0/ pelieHus U 3anuIInTe
MOJIyYeHHbIH OTBET.

o . 5
8. (1 6amn) Hatigure 3HaueHue COS a, €CJIM M3BECTHO, 4TO SiN o = 3 o€ ll
YCTBEPTH.

9. (1 6ayn) Pemuth ypaBHEHHE sin(x+7z):cos(—%) :
10. (1 6amn) Pemmte ypaBuenue lg(x +3) = 2Ig5.

11. (1 6amn) B Tabnuiie ykazanbl CpeTHHE 1IEHBI (B pyOJIsiX) HA HEKOTOPHIE
OCHOBHBIC
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IPOIYKThl MHUTAaHUS B TPEX ropogax Poccuu (mo nanHeM Ha Havaso 2010
rojia)

HaumenoBanue npojrykra benropon | ‘pocnasib Boponex
[Tmennunbiii x51€6 (6aTOH) 11 15 14
Mouoxko (1 autp) 23 26 20
Kaptodens (1 xr) 10 9 13
Crip (1 kr) 205 240 270
I'oBsimuHa (1 k) 240 230 240
[Toxcomneunoe macio (1 nutp) 44 58 52

Omnpenenure, B KAKOM U3 3THX FOPOJIOB OKAXKETCS CAMBIM JICILIEBBIM
CJIeAYIONINI Habop

IIPOAYKTOB: 3 JI MOJIOKA, | Kr roBsiauHbl, 1 1 nmoxcomHeynoro macia. B orser
3aMUIINATE

CTOMMOCTb JJAHHOT'0 Habopa MPOYKTOB B 3TOM ropo/ie (B pyoJisix).

12. (1 6amn) B tpeyronsuuke ABC AC =BC, AB=32, cosA= % . Haiinure
BbicoTy CH.
IIpu BbinotHeHuu 3aaaHuii 13 - 18 3anummTe X014 pelIeHus: ¥ NMOJIy4YeHHbIH
OTBeT.
13. ( 1 6ann) Haiinure 3HaueHne BbIpaKEHUS 6Vt .62 :
14. ( 1 6ann) Haitnure KopeHb ypaBHEHUS x=11: _412 :
+

15. (16ann) TlpsiMmoyronbHBIN NapauieNenue]] OMMcaH OKOJIO
HUJIMHIPA, PAIMYC OCHOBAHMS U BBICOTa KOTOPOTO PaBHHI 1.
Haiinute o0beM mapasnienenumnesa.

16. (1 6amn) Temo ABMXETCS MO TPSIMOM TaK, YTO PACCTOSIHHE S OT HaYaIbHOM
TOYKHU

u3MeHseTcs 1o 3akony S =1+ 0,5t? (M), raet - BpeMms IBUKEHHS B CEKyH/IaX.
Haiinute ckopocTh Tena uepes 4 ¢ nocjie Hayana IBUKEHUS.

17. (1 6amwn) Pewnts ypaBHeHue 2€0S° X—C0s X—1=0.

18. (1 6amm) Pemmre HEpaBeHCTBO o7l +2x (%)ZJFX.

Hononnumenvnan yvacmo
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IIpu BoInoJiHeHNHU 3a7aHuil 19 - 22 3anumuuTe XOX PelIeHUs U MOJyYeHHbI|
OTBeT.

19.(3 6anna) Halinute HamMeHbIniee 3HadeHUE QYHKIIUNA Y=6C0s X+11x+7 Ha

.
OTpE3KE O,7 .

X+4y =16
20.(3 6amma) Permute cucte aBHCHU :
(3 6ayna) Pemute cuctemy ypaBHEHUH {Iog7 y =log, (4x + )
21 .(3 6amna) PapHoOoOYHas Tpanerus ¢ OCHOBaHUAMH 12 ¢cM 1 28 ¢M U BBICOTOH 6

CM B II€PBBIN
pa3 BpalaeTcsi OKOJIO MEHBIIIETO OCHOBAHMS, @ BO BTOPOU — OKOJIO OOJIBIIIETO.

CpaBHute
IJIOIIA/IA TIOBEPXHOCTEU TEJ BPAILLCHHUS.

22.(3 6ama) HaifnuTe Bce peLICHHST YPABHEHHS COS2X+SiN2 X+COSX = 0.
VKaXuTe KOPHH, IPUHAIEKALINE OTPE3KY [-77;7].
IlIkana nepesoda 6an106 6 ommemku no NAMUOAIILHOU cCUCHEME

Yuciao 0aios,
HEOOXOIUMOE I

OtmeTka
MTOJTYYCHHUS OTMETKHU
«3» 516
(YOBICTBOPUTEIIBHO)
«4» (xopoio) 17-21
«5» (0TIIMYHO) Goee 21
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DK3aMeHaIMOHHEIN Omter Ne . ..

o crernuaibHocTH: 19.02.03 Texnomorus xieoba,
KOHJIUTEPCKUX M MAaKapOHHBIX U3JICITUN
10 JUCLHUIUINHE: MaTeMaTuka

kypc: 1 cemectp: 2

PaccMoTpeno Ha 3acenanuu

[IMKJIOBOM KOMUCCHUH

00111e00pa30BaTEIbHBIX

TACITUATIINH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 r.

Tekct 3ananust Bapuanr 1

JI.B.Ilexuna
(moarmch)

[IpenogaBarenb

DK3aMeHaIMOHHEIN Omiet Ne . ..

o cnenuanbHocTh: 19.02.03 Texnonorus xjeoba,
KOHJAUTEPCKUX U MAKAPOHHBIX U3JCITUN

10 ANCHUIIIINHC: MaremaTuka

Kypc: 1 ceMmecTp: 2

PaccmoTtpeno Ha 3acemanumu

[IUKJIOBOM KOMHUCCHU

00111e00pa30BaTEIbHBIX

JTUCTIATIINH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 .

Texkcr 3anannsa Bapuanr 2

JI.B.Ilexuna
(mouMck)

[IpenogaBaTenb

TeMbl TOKJIAN0B:

58



MaremaTtuka B HaYyKC, TCXHHUKC, 9KOHOMHUKC, I/IH(i)OpMaHI/IOHHBIX TCXHOJIOTHAX

u
HpﬁKTPI‘ICCKOfI ACATCIIBHOCTH TCXHHKA-TCXHOJIOIA.

Ounenka
IK3aMeHAa

TpeOoBaHus K 3HAHUSAM

«ONJIU4YHO
»

O1eHKa «OTJIIMYHO» BBICTABJISIETCSI CTYNEHTY, €CJIM OH INIyOOKO U
IIPOYHO yCBOWJI THPOrpaMMHBIA MaTepHall, HCUYEPNBIBAIOLIE,
IIOCJIEAOBATEIbHO, YETKO M JIOTUYECKHM CTPOMHO €ro W3Jaraer,
YMEET TECHO YBS3bIBaThb TEOPHUIO C MPAKTUKOH, CBOOOIHO
COpaBJISIETCS C 3aJadyaMH, BONOPOCAMU U JPYTUMH BHUIAMH
NPUMEHEHUs1 3HaHUM, NPUYEM HE 3aTPYAHSETCS C OTBETOM IIpH
BUJIOM3MEHEHUM 3a/laHUid, MCIOJb3yeT B OTBETE Marepual
MOHOTpaUUYECKOM  JUTEPATypbl, MPABUIBHO OOOCHOBBIBAET
INPUHATOE PEIICHUE, BIAJAEET Pa3sHOCTOPOHHHMH HAaBBIKAMH H
IIpUEMaMU BBINIOJHEHHUS MPAKTHYECKHX 3a/]1a4.

«xopouwo»

OHeHKa «XOopomuro» BBICTABJIACTCA CTYACHTY, CCJIM OH TBCPAO 3HACT
Marcpuail, rpaMOTHO M II0 CYHICCTBY H3JIaracTt €ro, HEC AOITyCKasd
CYIICCTBCHHBIX HETOYHOCTEH B OTBETEC Ha BOIIPOC, IIPpAaBHJIIBHO
MMPUMCHSCT TCOPECTUUCCKUC IIOJIOXKECHMUA Ipr PEUICHHUN
MMPaKTHYCCKNX BOIIPOCOB H 3a74da4, BJIAACCT HCO6XOI[I/IMBIMI/I
HaBbIKAMH ¥ IIPUEMAMM HUX BBLIITIOJIHCHUA.

«y0oenems
OpUMENbHO
»

OueHka «yJIOBJIETBOPUTEIIBHO» BBICTABIISIETCS CTYACHTY, €CIIA OH
MMEET 3HAHMUS TOJIbKO OCHOBHOI'O Marepuajia, HO HE YCBOWJ €ro
JIeTaJIC, JOMYCKAeT HETOYHOCTH, HEAOCTATOYHO IPaBUILHBIC
(bOpMYIMPOBKH, HAPYIICHHUS JIOTUYECKOW MOCIICIOBATEIHLHOCTA B
W3JI0KEHUH TTPOTPAMMHOIO MAaTEpHUasa, UCIbITBIBAECT 3aTPYIHEHUS
MIPY BBIMIOJTHEHUU MPAKTUYECKUX padoT.

«Heyooene
meopumer
bHOY

OueHka  «HEYAOBJIECTBOPHUTENIBHO»  BBICTABISIETCA  CTYACHTY,
KOTOPBIA HE 3HAeT 3HAYUTEIIbHOM 4YacTh MOPOTrPaMMHOIO
Marepuana, JOIYCKAaeT CYIIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C
OOJIBIIUMH  3aTPYJAHCHUSIMH BBITOJHACT MPAKTUYECKUE PaOOTHI.
Kak mpaBwio, OLEHKa «HEYIOBJIECTBOPUTEIBHO»  CTABUTCS
CTYJIEHTaM, KOTOpble HE MOTYT HPOJOJKUTh OOydeHue 0e3
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JOINOJTHUTCIIbHBIX 3aHSATHM T10 COOTBGTCTBYIOIHCﬁ JUCIIHUITIINHEC.

[Ipunoxenue 1

Koandukarop (mpuMepHbIii NepevyeHb) OLEHOYHbBIX CPEICTB sl OLEeHKH
3HAHUM, YMEHU U YPOBHA C(POPMUPOBAHHOCTH KOMIIETEH UM

Ne n/n Tun Kpamkas xapaxmepucmuka Ilpeocmasnenue
Koo OYEeHOUH020 OYEHOYHO20 CpedCcmaea OYEHOUH020
OYeHOUH | cpedcmeda cpedcmea 8
020 gonoe
cpedcma
a
1. Kontponsna | CpenctBo  mpoBepku  ymenun | Kommekr
a1 pabota IIPUMEHSTDH TIOJYYEHHBIE 3HAHUSA | KOHTPOJIBHBIX
JUISL peLIeHus 3a7a4 | 3aaHUN 1o
ONPEAEIICHHOIO TUIIA 10 TEME WM | BApUAHTaM
paszueiny
2. PasznoypoBH | Paznnuaror 3anauu v 3agaHus: Komriekr
€BbIC a) penpoAyKTUBHOIO YPOBHS, Pa3sHOYPOBHEBBIX
yueOHbIe ITO3BOJIAIOLIME OLIEHUBATh U 3a/1a4 U 3aJaHui
3a1a44 U JMarHOCTUPOBATh 3HAHUE
3a1aHus (dakTHUecKOro MaTepuana

(6a30BbIC TOHSTHS, ATITTOPUTMBI,
(baKTbl) 1 YMEHHE MPABUIILHO
UCTIONIb30BAaTh CTECIIMATbHBIC
TEPMHHBI U IOHATHS, Y3HABAHHE
OOBEKTOB MU3yUEHUS B paMKax
ONpeJIeIEHHOTO pa3ziena
JUCIIATUTAHBL;

0) PEKOHCTPYKTHBHOTO YPOBHS,
MO3BOJIAIOIINE OLICHUBATDH U
JTUarHOCTHPOBATH YMEHUS
CHUHTE3UPOBATh, AHAJTN3UPOBATH,
0000math (pakTUIecKuii u
TEOPETUYECKUN MaTepHral ¢
dhopMyIHpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBIICHUEM
PUYUHHO-CJICICTBEHHBIX CBSI3CH;
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B) TBOPUYECKOTO YPOBHS,
MO3BOJISIONINE OIICHUBATh U
JMAarHOCTUPOBATh YMEHUS,
WHTErPUPOBATH 3HAHUS
pa3IuyHbIX 00JacTeH,
apryMeHTUPOBATh COOCTBEHHYIO
TOYKY 3pCHHUS

Joxnan,
coOo0I1IEHNE

CaMOCTOSITEIIBHOM
paboTHI CTYJICHTA,
IPEICTABIIAIOIIMIA cobon
NyOJIMYHOE  BBICTYIUICHHUE IO
MPEICTABICHUIO MOJTy4YEHHBIX
pE3YyIBTATOB peleHus
OIPEJICIICHHON TEMBI.

[IponykT

TeMbl JOKIAJIOB,
CcOoOOIICHUI

Tect

CpenctBo KOHTpOJIA,
HaIIPaBJICHHOE HA MPOBEPKY
YPOBHSI OCBOEHUS
KOHTPOJIUPYEMOTO
TEOPETUYECKOTO U MPAKTUUECKOTO
Marepuasa rno AUAaKTHYECKUM
€AUHULIAM TUCIUTUIMHBI W
po¢heCCUOHATTBHOTO MOTYJIS.
CucremMa cTaHIapTU3UPOBAHHBIX
3aJaHuM, TT03BOJISIONIAS
aBTOMATHU3UPOBAThH MPOLEAYPY
M3MEpPEHUS YPOBHS 3HAHUU U
yMeHUM 00yJaronmxcs

doHa  TECTOBBIX
3aJITaHuN

[IpakTrueck
ue paboThl
(TpakTU4eck
0€ 3aJIaHUE)

OTO0 3aJaHus, C  IOMOIIBIO
KOTOPBIX y yqammxcst
dbopMUPYIOTCS U Pa3BUBAIOTCS
MPaBUJIbHbBIC MPaKTUYECKUE
JICUCTBUS.

Bunpr:
TUISE
MPaAKTUYECKUX
paboTt

3aJaHus

DK3aMeEH

Bxiarouaer B ceOs

BOIIPOCOB 110 Y /]

nepeveHb

KOMIIOHOBKA
BapHaHTOB,
OWJIETHI
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